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CIAT is a nonprofit organization devoted to the agricultural and economic development of 
the lowland tropics. The government of Colombia provides support as host country for 
CIAT and furnishes a 522-hectare site near Call for CIAT's headquarters. In addition, the 
Fundaei6n para la Educaci6n Superior (FES) makes available to CIAT a 184-hectare 
substation in Quilichao and a 73-hectare substation near Popayin. CIAT also co-manages 
with the Instituto Colombiano Agropecuario (ICA) the 22,000-hectare Carimagua Research 
Center in the Eastern Plains of Colombia, and carries out collaborative work on several of 
ICA's experimental stations in Colombia; similar work is done with national agricultural 
agencies in other Latin American countries. CIAT is financed by a number of donors 
represented in the Consultative Group for International Agricultural Research (CGIAR). 
During 1981 these CIAT donors are: The Rockefeller Foundation, the Ford Foundation, 
the International Bank for Reconstruction and Development (IBRD) through the Inter
national Development Association (IDA), the Inter-American Development Bank (IDB), 
the European Economic Community (EEC), the International Fund for Agricultural 
Development (IFAD), the International Development Research Center (IDRC), and the 
foreign assistance agencies of the governments of Australia, Belgium, Canada, the Federal 
Republic of Germany, Japan, Mexico, the Netherlands, Norway, Spain, Switzerland, the 
United Kingdom, and the United States. In addition, special project funds are supplied by 
various of the aforementioned donors plus the Kellogg Foundation, and the United Nations 
Development Programme (UNDP). 

Information and conclusions reported herein do not necessarily reflect the position of any 
of the aforementioned agencies, foundations or governments. 
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FOREWORD
 

CIAT's Dbcumeftation Center covers the following areas: cassava 
(Manihotesculenta), beans (Phaseolusvulgarfis) grown under tropical 
conditions, tropical pastures, and agricultural economics within the 
Latin American context. 

The Center offers, several bibliographic services to users. To keep 
them aware of new literature in the field, subscribers receive periodic 
sets of abstracts of documents processed by the Center. Yearly cu
mulative volumen offer compilations of the abstracts that have al
ready been delivered in card form; howe, er, in the book form the 
abstracts are categorized into broad disciplinary fields with author 
and subject indexes that allow the user to carry out his own biblio
graphic searches. Whereas abstract cards provide the reader with a 
current awareness service, the cumulative volumes constitute a more 
permanent record of information. 

Additionally, specific bibliographic searches of all the documents 
in the Documentation Center (5409 in cassava, 2027 in pastures, 
4339 in beans, and 3045 in agricultural economics) can be made by 
means of a mechanized information retrieval system. These searches 
can be very selective or quite broad, and can be done on any subject 
or combination of subjects for which the document collection is 
relevant. The abstracts of pertinent documents will be provided, so 
that the user may determine whichare most relevant. Paper copies of 
complete documents may also be ordered. 

It is our hope that services provided by CIAT's Documentation 

Center will be a major supporting pillar for research aimed' at amelio
rating the problem of food production for the world. 
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A GUIDE FOR USERS 

Components of a reference 

Sequential number in this 
. volume 

00011 -- 2948 ALLEM, A C Notas (axonbmcas e novos sinnimos em esp~gcs de
2 ---- in-rifotlIl. (Euphorhiaceae).(Tzxanomic notes and new s'non in Mwnhor 3ms 

5pp. II'. Euphorbicceae). Revsta Bra de Biologla 39(3) 545-550 -Itera 1979. Port
5 ' Sum. Port , Engi.., 2 Refs, a 9lS,1w - L....-1 

6
8 -a ava.Manihot.Taxonomy. Agronomic characters. Brazil. 

9 -Reductions to synonymy are made for M. varnifoho. M. kethannae, A£ marabilsh. A
 
popultfolw and Ml. cordifola under Manthot anpmraLa, a native species occuiring in Brazil,

Paraguay and Peru. The outstanding characteristic of the species is its high degree of leaf
 
polymorphism. (Author'ssumary) AOO
 

10 1I 

1- Accession number 5- Source 9- Summary 
2- Author(s) 6-, Pages 10- Abstractor and/or
3- Original title 7- Additional notes translator 
4- Title translation 8- Descriptors I1- Subject categories 

Note: The use of abbreviations in the abstracts has been standardized 
by the Information Center. A complete list of these abbrevia
tions is included at the end of this volume. 

Use of indexes 

The author and subject indexes at the end of this volume were 
elaborated in collaboration with CIAT's Data Services Unit*. These 
indexes serve as guides for the user to carry out his own information 
searches. 

* Special acknowledgments to Ing. Marta del Rosario Henao, Systems Analyst. 
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Author index 

Here you will find the complete list in alphabetical order of 
the authors of the documents summarized in this volume. The four
digit numbers at the right hand side of each author correspond to the 
sequential numbers of appearance of the documents herein (the num
ber centered above the abstract). 

Subject index 

This index presents a list of terms in alphabetical order, to 
which the user can translate his information needs on specific topics. 
To facilitate his search, most of these'terms or general topics cover 
other subjects, and thus the user will find up to -two more levels of 
specificity. The four-digit numbers under the terms correspond to 
the sequential number of the documents within this volume. 

Photocopy requests 

In some cases, the information contained in the abstract "satis
fies the needs of the user. However, if there is an interest iri having 
the complete document, photocopies can be requested by indicating 
the access number that appears at the upper left comer of the refer
ence. Send your request to: 

Documentation Services Unit 
Photocopies Section 
CIAT 
Apartado adreo 6713 
Cali, Colombia, S.A. 

Payments can be made by check (in US dollars or Colombian 
pesos) payable to CIAT, or CIAT, AGRINTERor UNESCO coup9ns. 
For Colombia the cost of each photocopy is Col. $4.00 or US$0.10; 
for other countries, US$0.20. 
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AOO 	 BOTANY, TAXONOMY AND GEOGRAPHICAL 
DISTRIBUTION 

0001 

12194 TRACY, S.M. Cassava. U.S. Department of Agriculture. Farmers' Bulletin 
no. 167. 1903, 32p, Engl., Illus. 

Cassava. Taxonomy. Ecology. Tuber productivity. Storage. Processing. Cultivation. Cassava 
starch. Animal nutrition. USA. 

General aspects of cassava cultivation are presented (origin, taxonomy, and ecological con
ditions) along with agronomic (yield and storage) and economic aspects, and uses (animal 
feed and starch inanufacture). In the USA, cassava can only be planted in an area that 
extends approx. 100 miles along the coasts of the states of Texas, Lousiana, Mississippi, 
Alabama, Florida, Georgia, and possibly S. Carolina. Almost 95% of the cassava produced 
in this country is destined for cattle feeding; a minor amount is destined for cassava starch 
manufacture. (Summary by LB. Trans. by L.M.F.) AQO 102 
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BOO PLANT ANATOMY AND MORPHOLOGY 

0002 

14609 flAMMER, G.L. Estimation of cassava leaf area by a simple, non-destructive
field technique. Journal of the Australian Institute of Agricultural Science 46(1): 

61-62. 1980. EngL, Sum. Engl., 3 Refs., Illus. 

Cassava. Leaves. Leaf area. Tuber productivity. Statistical analysis. Australia. 

Leaf area and its duration are important considerations in the study of cassava tuber yield. 
Five equations for the estimation of cassava leaf area aregiven for different levels of precision 
and ease of field use. They are based on various combinations of linear measurements of 
the leaf taken from samples collected at 2 sites having vastly different climates. No practical 
differences were found between the estimation equations for the 2 sites. The simplest 
relationship was: log,(LA) = -747 + 2,460 log&(MLL)', R' = 94.5% where LA is leaf area 
(cm 2 ) and MLL is length of main lobe (mm). (Author'ssummary) BOO 
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COO PLANT PHYSIOLOGY 

0003 
13741 BOERBOOM, B.W.J. Growth and development of era Iva (Manthot escu
lenta Crantz) and the effect of growth regulators. Ph.D. Thesis. Bridgetown, Barba
dos, University of the West Indies, 1978. 80p. Engl., Sum. Engl., 49 Refs., Illus. 

Cassava. Plant-growth substances. Propagation. Dry matter. Growth. Storage. Tuber produc
tivity. Photosynthesis. Stomata. Trinidad and Tobago. 

As the part of a plant or crop that is harvested (HI) is an important component for produc
tion, the distribution of DM over different parts of the cassava plant was investigated sys
tematically and it was tested whether the application of growth regulators increased its 
efficiency at producing storage roots. The"effect of growth regulators was not only investi
gated in combination with parameters affecting DM distribution but also together with 
photosynthetic efficiency and stomata diffusive resistance. (Author'ssummary) COO 

0004 
13465 HUQ, S. Cyanide resistant respiration in cassava and other plant mito
chondria. Ph.D. Thesis. London, England, University of London, 1978. 165p. Engl., 
Sum. Engi., 131 Refs,, Illus. 

Cassava. Mitochondria. Cytology. 

Cyanide resistant respiration in mitochondrda from a no. of plant tissues has been investi
gated. The characteristics of cyanide resistant respiration appear to be simdar in all mite
chondria in which it occurs. One of the parameters measured was the nature of the end 
product of the interaction of the cyanide resistant mitochondrial respiratory pathway with 
molecular oxygen; Although there is evidence for the production of superoxidc and H pero
xide it is thought that these arise from the auto-oxidation of flavoprotein or quinone, com
ponents of the mitochondrial respiratory chain. The 1st detectable product of the cyanide 
resistant pathway (CRP) was water. The role ofquinone in the mediation of electron flux via 
the CRP has been investigated by extracting neutral lipids from lyophlized mitochondria. 
Positive evidence was found for the involvement of quinone in mediating electron flux from 
substrate to the CRP. Some preliminary evidence was obtained to support the view that the 
quinone in cyanide resistant mitochondria rom higher plant tissues may not be organized in 
a single homogenous pool. The evidence obtained with cassava showed that succinate had 
preferential access to the CRP compared with exogenous NADH, whereas no such prefer
ence was exhibited by Arum maculatum mitochondria. The hypothesis is put forward that 
exogenous NADH can only be oxidized by the CRP in mitochondria of thermogenie tissue 
and not in mitochondria of tissues where thermogenesis is not of primary importance. An 
assay for the cyanide resistant oxidase in higher plants, namely the cyanide resistant, salicyl
hydroxamic acid (SHAM) sensitive oxidation of duroquinol, has been developed. The devel
opment of this assay made it possible to isolate the cyanide resistant oxidase from A. ma
eulatum mitochondria. A method has been developed of isolating an enzyme fraction from 
Arum mitochondria after differential solubilization with detergent and purification via 
DEAE-cellulose column chromatography which yielded a fraction with greatly increased 
specific activity and a high yield of the SHAM-sensitive duroquinol oxidase. Initial analyses 
of this isolated enzyme fraction for possible redox components involved in mediating 
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electron flux via the cyanide resistant oxidase, showed that there was no evidence for the 
presence of any cytochromes or Fe-S proteins although a flavoprotein and Cu were shown 
to be present in the isolatod enzyme fraction. The flavoprotein and Cu, therefore, remain 
candidates for redox components in the CRP, although no evidence was obtained to show 
that either of these components was necessarily active in mediating electron flux through 
the cyanide resistant oxidase. The possibility that the quinol is oxidized without the partici
pation of other redox reagents has been considered. (Author'ssummary) COO 

0005 
13722 HUQ, S. and PALMER, JM. Oxidation of drohydroqninone via de cya
nide-insensitive respiratory pathway in higher plant mitochondria. FEBS Letters 92 
(2):317-320. 1978. EngL, I1 Refs., lllus. 

Cassava. Mitochoncari- Cytology. 

The oxidation of durohydroquinone via the cyanide-resistant respiratory pathway in iso
lated mitochondria of cassava, sweet potato, and Arum maculatum was studied. 0 uptake 
was measured polarographically with a Clark-type 0 electrode. Reaction medium was 0.3 M 
sucrose, 10 mM-N-[(trishydroxymethyl)methyl]-2-aminoethanesuiphonic acid, 5 mM KH2 
PO4 , and 5 mM" MgCI2 at pH 7.2. Protein was determined by the Lowry method. Salicyl
hydroxamic acid (SHAM), duroquinone, and durohydroquinone were obtained from com
mercial lab.; carbonyl cyanide p-trifluoromethoxyphenylhydrazone (FCCP) was also used. 
Results indicate that durohydroquinone is as good a donor to the cyanide-resistant pathway 
as NADH and does not require the presence of a natural quinone to donate electrons to the 
cyanide-resistant, SHAM-sensitivo pathway. It was suggested that this could prove to be a 
useful assay for the alternative oxidase as it does not require the preience of any of the 
known components of the electron transport chain and may donate close to or directly to 
the alternative oxidaso itself. (Summary by LB. Trans by LM.F.) COO 

0006 

14602 PALTA, J. Determination of leaf water potential from entire leaves and 
from mid-lobes in cassava. In_. Some responses of cassava (Manihot esculenta 
Crantz) to leaf water stress and ecologicarinterpretations. Call, Colombia, Centro 
Internacional de Agricultura Tropical, 1980. pp.23-28. EngL, 5 Refs., Illus. 

Cassava. Field experiments. Leaves. Cultivars. Water stress. 

Leaf water potential was measured by the pressure chamber technique on 4 cassava var. 
(M Col 72, M Col 22, M Col 638, and M Ptr 26). Each set of samples (lobe-entire leaf) 
were measured every 10 min to determine sensibility changes in the difference between 
leaf water potentials obtained from the lobes and the leaf attached to the petiole. The 1st 
set of measurements began with the lobe and the 2nd with the petiole of the complete leaf. 
Data obtained show that there was a close correlation between leaf water potential 
estimated on the midlobe and leaf water potential measured on the complete leaf (r2 = 
0.967). Results show that field estimates of leaf water potential in cassava of measurements 
obtained from the midlobe are accurate, fast, and avoid the great deviation observed when 
different segments of petioles were exposed opitside the pressure chamber. (Summary by 
F.G. Trana by LM.F.) COO 

0007 

14603 PALTA, 3. Determination of the least difference between simultaneous 
estimates of photosynthesis and water potential in cassava. In_. Some responses 
of cassava (Manihot esculenta Crantz) to leaf water stress and ecological inter
pretations. Call, Colombia, Centre Internacional de Agricultura Tropical, 1980. 
pp.29-34. Engl., 3 Refs., Illus. 

Cassava. Photosynthesis. Leaves. 
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CO 2 interchange and leaf water potential (P, ) were measured simultaneously on leaf 
portions (lobes) of cassava var. M Col 72 during 5 successive days using an interchange gas 
open system and a pressure chamber. The relation between the rate of photosynthesis (Pn) 
and *1', estimated for 4 alternatives, are given in table form. The least difference obtained 
in these alternated estimations of Pn and ', of cassava m each day, from the same lobule 
of the same leaf, suggests that these 2 parameters may be easily and accurately determined 
by the system described. (Summary by LB. Trans by L.M.F.) COO 

0008 
15021 BEDIAKO, M.K.B., TAPPER, B.A. and PRITCHARD, G.G. Metabolism,
synthetic site, and translocation of cyanogenic glycosides in cassava. In Terry, E.R., 
Oduro,.K.A. and Caveness, F., eds. Triennial Root Crops Symposium of the Inter
national Society for Tropical Root Crops, 1st., Ibadan, Nigeria, 1980. Tropical root 
crops. research.strategies for the 1980s. Proceedings. Ottawa, Canada, International 
Development Research Centre. Series IDRC-163e. 1981. pp.143-148. Engl., Sum. 
Engl., FL 

Cassava. Linamarin. Transtocation. Ghana. 

The pathway of huamain biosynthesis in cassava by vapour administration of ' 4 C-labeled 
precursors to cassava leaves was investigated. The incorporation of these precursors and of 
labeled valine administered by solution uptake was consistent with a pattern of linamarin 
biosynthesis established for other plants. It involves the reaction sequence through valine, 
isobutyraldoxime, isobutyronitrile, and 2-hydroxyisobutyronitrile. Administration of [14 C] 
valine to various organs of a cassava plant indicated that the leaf petioles, midnbs, and shoot 
apex synthesize linamarin more efficiently than does the woody stem or the roots. No direct 
relationship was found between endogenous linamarin content and the organ's apparent 
ability to synthesize linamarin from exogenous valine. However, the low ability of leaf-blade 
tissues, root peels, and the edible flesh to incorporate valine into linamarin could be due to 
more active competing pathways removing the exogenously administered valine. The trans
location of Inamarin in the cassava plant by following the path of leaf-synthesized, linama
rin translocated from the leaf to other parts of the plant was also investigated. In both 
tuberous and nontuberous plants, a rapid toss of [14 C]liftamarin has been shown to be due 
to translocation from the leaves. However, a residual component of [14 C]linamarin remained 
in the leaves. In senescing leaves, a continuous loss of both '4 C-labeled and endogenous 
linamarin occurred and left almost no residual component. This finding was attributed to 
both translocation and turnover. Translocated linamarin was distributed to all parts of the 
plant. An apical direction of linamarin distribution exists in the nontuberous plants, whereas 
root-directed lnarriarin translocation prevailed in the root plants. Leaf senescence apparent
ly enhances linamarin translocation to the roots. It was found there, was little turnover of 
freshly synthesized, [" Cilinamarin in detached leaves and root tissues. However, low recov
eries of [24Cjlinamarin in the whole-plant translocation expt. suggest that active turnover 
is occurring during translocation or in certain tissues. (Author'ssummary) COO 

0009 
14605 PALTA, J.A. Identification of varietal effects and response of cassava to 
leaf water stress. In _. Some responses of cassava (Manihotesculenta Crantz) to 
leaf water stress and ecological interpretations. Cali, Colombia, Centro Internacio
nal de Agricultura Tropical. 1980. pp.53-101. Engl., 30 Refs., Illus. 

Cassava. Cultivars. Water stress. Leaves. Stomata. Leaf area. Photosynthesis. Colombia. 

Several parameters were determined in order to (1) identify var. effects and responses of 
cassava to water stress and (2) describe gas-exchange var. responses of cassava to drought 
stress. Materials used were M Col 638, M Cal 72, M Max 59, M Col 1684, M Ven 218, and 
M Cot 22, which veze prepared and submitted to 3 treatments: (1) control; (2) water 
withheld until the plants wilted; (3) water withheld until the plants were dead. The recovery 

B 



from leaf water stress was studied along with gas-exchange measurements, leaf water poten
tial and characteristics, water use, and leaf water status. From the results, it was concluded 
that vigorous co. (M Mex 59 and M Ven 218) initially have the ability to close stomata and 
later to reduce the leaf area to produce an efficient water conservation strategy. Significant 
differences between 2 patterns of decline in leaf photosynthesis were observed that empha-, 
size the fact that when cv. are compared, the pattern of decline should be taken into 
account. Late effects of stress appear in vigorous cv. in leaf production and, senescence. 
From the data of leaf diffusive conductance it is clear that plants ol vigorous cv. operate 
with very low exchange rates, whereas plants of non-vigorous cv. operate with higher ex
change rates. From stress recovery data it is clear that non-vigorous ov. recovered more 
rapidly than vigorous cv. due to their capacity to extract a greater water voL; under field 
conditions, vigorous cv. responded with a greater root production. (Summary by LB. Trans. 
by L.M.F) COO 



C01 Plant Development 

0010 
13731 JAVIER, R.R. The effect of growth regulators on root and shoot produc
tion and yield of cassava (Manihot esculenta Crantz). Mag. Se. Thesis. Los Baios, 
College, Laguna, University of the Philippines, 1976. 151p. Engi., Sum. Engl., 39 
Refs., illus. 

Cassava. Field experiments. Laboratory experiments. Plant-growth substances. Tuber 
productivity. Cultivars. Cuttings. Propagation. Philippines. 

Three expt. were conducted, 2 under greenhouse conditions and one in the open field, to 
determine the effects of growth regulators on root and shoot production and cassava yield. 
This study was based on the concept that rapid formation and development of roots and 
shoots would result in greater'yield efficiency. The following were the specific objectives:
(a) to identify suitable growth regulators and treatment methods best for rooting cassava 
cuttings; (b) to determine var. response of cassava to growth regulators; and (c) to determine 
field performance of cassava treated with rooting chemicals. The expt. were performed at 
the Central Expt. Station and Agronomy Greenhouse, U. of the Philippines at Los Baflos, 
from May 1974 to Nov. 1975. NAA, IBA, IAA and 2,4-D (2,4-Dichlorophenoxyacetic acid)
at different conen. and periods of treatment were evaluated using var. Cambodian Yellow in 
expt. I; NAA and IBA were tested on 10 var. of cassava (Golden, Balinghoy, Llanera, Paete, 
Matalin, Ambon, Vemozalena, Cuban, English IT, and Cieba) using cuttings from the base, 
middle and terminal portions of the stalk in expt. II; and NAA (1000 ppm) and fertilizer 
(600 kg/ha of 12-12-12) were tested on 3 commercial var. of cassava (Golden, Balinghoy 
and Java Brown) under field conditions in expt. Ill. Factorial, completely randomized 
design (CRD) and split-split plot, randomized complete block design (RCBD) were used in 
the greenhouse and field expt.,resp. Four cuttings (20 cm long) and 5 cuttings (4 nodes/cutting)/treatment combination were used in expt. I and II, reap. In the field expt. treatments 

were replicated 3 times. Shoot and root production were evaluated 3 wk. after planting inthe greenhouse study while performance under field conditions were observed at 3 and 10 
mo. after planting. It is concluded that: (a) application of growth regulators on cassava cut
tings could increase root and shoot production, provided the kind and conen. of growth 
regulators and the duration of treatment are properly considered; (b) var. of cassava differ 
in their response to growth regulators; (c) cuttings from the base and middle portions of 
the stalk respond better to growth regulators and are superior planting materials than 
terminal cuttings; (d) the application of growth regulators, such as NAA and fertilizer 
singly or in combination could markedly increase cassava tuber yield; and (e) the no. of 
tubers/plant appears to be the major component of yieldlplant. The results of the study 
appear to confirm the hypothesis that if max. root development can be attained early, 
increased yields could be obtained. In view of the very encouraging~tuber yield increase due 
to NAA, it is recommended that applied research be conducted in cassava growers' fields. 
(Extractedfrom author'ssummary) C0I 

0011 
13770 MORENO, R.A. El agroecosistema deia yuca. (Cassava agroecosystem). 
Turrialba, Costa Rica, Centro Agron6mico Tropical de Investigaci6n y Ensefianza. 
Programa Cultivos Anuales, 1979. 32 p. Spar., 10 Refs., Illus. 
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Cassava. Temperature. Soil requirements. Climatic requirements. Developmental stages. 
Growth. Research. Ecology. Costa Ria. 

The main interactions of cassava cultivation with the required ecological conditions are 
analyzed: climate (lowland, dry, and humid tropics); temp. (18-35 0C); rainfall (700-3000 
mm); aft. (0-1000 m above sea level); sods (well-drained, loamy). A detailed analysis of the 
developmental stages of a cassava plant are given: budding of cuttings, formation of root 
system, development of stems and leaves, thickening of roots, and harvesting. This analysis 
shows that root production does not reach a significant level until 3 mo. of age since the 
products of photosynthesis do not mobilize towards the roots except at that moment Each 
one of the components of the cassava agroecosystem are analyzed: (1) soil (nutrients, pl, 
and water); (2) companion crops; (3y pathogens; (4) insects and mites; (5) weeds; and (6) 
human labor in the field. (Summary by .G. Trans., by LMF) C01 

0012 

13784 RAMANUJAM, T. and INDIRA, P. Canopy structure on growth and devel
opment of cassava. In National Seminar on Tuber Crops Production Technology, 
Coirmbatore, India, 1980. Proceedings. Coimbatore, Tamil Nadu Agricultural Uni
versity, 1980. pp.25-31. Engl., Sum. Engl., 7 Refs., Illus. 

Cassava. Field experiments. Cultivars. Branching. Canopy. Growth. Leaf area. Leaves. India. 

The growth and development of 10 cassava genotypes classified in 4 groups, based on mor
phological characters, were studied. The results showed that an optimum LAI of 2.5 
maintained for a long period is essential to achieve higher yields. Plant height, node no. and 
stem thickness have no relationship with tuber yield but increased the total dry wt. The leaf 
cycle of cassava under rainfed conditions in Kerala ranges from 36-54 days and the var. 
started shedding leaves after the 6th mo. due to a dry spell. For profusely branching types, 
the narrow-lobed leaves are desired characters. (Author'ssummary) C01 D03 

0013 

13785 POTTY, N.N. and ASHOKAN, P.K. Comparative performance of nine 
varieties of eassava in the red sandy loam soil of North Malabar. In National Semi
nar on Tuber Crops Production Technology, Coimbatore, India, 1980. Proceedings. 
Coimbatore, Tamil Nadu Agricultural University, 1980. pp.32-34. Engl., Sum. 
Engl., 4 Refs. 

Cassava. Field experiments. Cultivars. Plant height. Leaves. Canopy. Tuber productivity. 
India. 

A field expt. was conducted at Coconut Research Station, Nileswar (India) during 1977-78 
to study the performance of cassava var. 1-165, H-226, H-2304, H-1687, 1-1-312, H-3641, 
M-4 and ME-? in red sandy loam soils, in a random block design with 4 replications. It was 
observed that in all the var.,plant height, the no. of functioning leaves,wt. of the aerial part 
and tuber length, recorded at the time of harvest were equal. The total no. of leaves pro
duced by var. H-226 was higher than the other var. The most bulky tubers were produced 
by R-165 and an av. 0 of 17.9 cm was recorded. The max. wt. of tubers/plant and yield/ha 
were recorded by H-2304. The lowest yield was recorded by ME-?. (Author'ssummary) C01 

0014 

10930 MENDES, C.T. Contzibuiqo pare o estudo da mandioca. [Contribution 
to the study of cassava). Sffo Paulo, Secretaria da Agricultura, Indfistria e Comgrcio, 
1940. 99p. Port., Sum. Engl., Illus. 

Cassava. -Plant development. Starch content. Protein content. Ash content. Propagation. 
Stems. Feeds and feeding. Leaves. Tubers. Brazil. 
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The cultivation of cassava was studied under the climatic conditions of the state of Sio 
Paulo, Brazil, including vegetative cycle; the cutting off of the stems; selection; the use of 
stems for feeding animals; and chemical composition of the parts of the plant. Detailedinformation is given on plant development, and the amount of starch, protein and ashes at 
each age. Max. starch content is reached when the plant has lost its leaves, which occurs 
about 9 mo. after planting. Afterwards, during the new vegetative period the starch content 
declines until storage begins again (approx. in Nov.). At the end of the 2nd vegetative period
the root system is twice as big as at the end of the 1st and has a larger % of starch. It is 
concluded that the cutting off of the shoots is not advantageous under the climatic con
ditions of Sio Paulo. This method results in a decrease of production. The choice of the 
parts of stems to be preferred in plant propagation is studied. Results of all expt. have 
shown that thicker stems produce better results than thinner ones. Observations on the use 
of stems as animal food are discussed. Finally data are given on the composition of leaves, 
stems, and roots, showing a correlation between stems and roots. (Author'ssummary) COI 
C03 

0015 
13436 SILVA, I.R. DA Alguns indices de produtividade em mandioca. (Some
indexes of cassava productivity). Cruz das Almas-BA, Brasil, Empresa BrasiLeita de 
Pesquisas Agropecuirias, 1977. 6p. Port., 2 Refs., Illus. 

Paper presented at Curse Intensivo Nacional de Mandioca, 2o., Cruz das Almas-BA, 
Brasil, 1977. 

Cissava. Productivity. Plant development. Plant height. Tuber productivity. Brazil. 

Some parameters were used to determine the productivity of cassava var. Rio Dourado 
before harvest at the Instituto Agronrmico de Campinas (Brazil): (1) $iof the stem base (D) 
and height of the 1st branching (d); (2) height of the 1st bifurcation (H); and (3) no. of 
stems (y). After cassava harvesting, root production (x) was determined; this was directly
proportional to D, d, and the av. vol. of the main stems (V) and inversely proportional to H 
and H/D. The length of the leaf petiole that forms a 900 angle with the stem was also 
considered a very practical index of productivity. Some examples and certain limitations to 
this method are included. (Summary by LB. Trans. by L...) C01 D03 

0016 
14165 LIAN, T.S. and COCK, J.H. Cassava plant forms and their associated 
morpho-physiological characters. MARDI Research Bulletin 7(2):55-69.
1979. Engl., Sum. EngL, Mal., 18 Refs., Illus. 

Cassava. Field experiments. Cultivars. Branching. Harvesting. Timing. Harvest index. 
Leaf area. Dry matter. Leaves. Canopy. Colombia. 

Six cassava var. characterized by their degree of branching were studied by periodic harvests 
over a 12-mo. cropping cycle to trace the partitioning of DM assimilated, specifically HI. 
LAI relates to productivity up to a level over which the competitive effects of profuse
aerial growth exert a detrimental influence over root yield. Leaf area development may
best be manipulated through suitable branching patterns coupled with canopy characteristics 
such as a low rate of leaf production/apex and a long leaf life. (Author's summary) C01 

0017 
14623 CAETANO, L.F., SILVEIRA, A.J. DA and CARDOSO, A.A. lnfluincia do 
ieido naftalenoac~tico e nimero de gemas no enraizamento de manivas de mandio
ca (Manihotesculenta Crantz). (Influence of napthaleneacetieacidand the number 
of buds on the rooting of cassava cuttings). Seiva 39(89):16-22. 1979. Port., Sum. 
Port., Engl., 10 Refs. 
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Cassava. Laboratory experiments. Plant-growth substances. Cuttings. Canopy. Tuber pro
ductivity. Dry matter. Plant development. Brazil. 

In a trial in 1978 with cassava cuttings %ith 1, 3, 5, or 7 buds, the base of each cutting was 
dipped for about 5 s in a solution of 0, 1000, 2000. or 3000 ppm NAA and planted in soil 
treated with methyl bromide. About 25 days later, above-ground parts and roots were 
collected separately, Above-ground part:root wt. ratio was significantly reduced by treat
ment; NAA at 3000 ppm reduced dry %t.of above-ground parts by 8%and increased that 
of roots by 22%. No. of buds/cutting did not affect the above-ground part:root ratio; the 
wt. of above-ground parts and roots of plants from cuttings with 5 and 7 buds were similar 
to each other, but v~ere higher than those from cuttings with 3 buds. (Summary by Field 
CropAbstracts) C01 D02 

0018 
14629 TILQUIN, J.P. Plant regeneration from stem callus of cassava. Canadian 
Journal of Botany 57(16):1761-1763. 1979. Engi., Sum. Engl., Fr., 11 Refs., Illus. 

Cassava. Tissue culture. Culture media. Plant-growth substances. Shoots. Propagation. 
Stems. 

Callus formation and organogenesis have been induced on the internode culture of cassava. 
Callusing was rapidly induced on medium devised for the shoot apical meristem culture of 
cassava. During culture, green protuberances appear on the callus followed by the differ
entiation of a leaf-like structure. The leaf-like structure degenerated after a month of 
differentiation. On the same medium, but lacking GA., organogenesis is less frequent and 
precocious but the leaves which appear are typical of cassava; leaf differentiation is followed 
by shoot development (Author'ssummary) C01 

0019 
15764 HOLMES, E.B. Growth and development of six cassava (Manihot esculenta 
Crantz) cultivars. Ph.D. Thesis. St. Augustine, Trinidad, University of the West 
Indies, 1978. 287p. Engl., Sum. Fng., 264 Refs., Illus. 

Cassava. Field experiments. Cultivars. Growth. Plant development. Leaves. Dry matter. 
Tuber productivity. Harvest index. Leaf area. Trinidad and Tobago. 

DM production and distribution, quantitative shoot and leaf ontogeny, and tuber yield and 
yield components in single and multi-shoot plants of 6 cassava cv. were evaluated. High and 
low economic yielding cxc. were identified; high tuber yields were due to either high biolo
gicaI yields or high HI. High yield variability was associated with low economic yields. Varia
bility in mean tuber wt , rather than tuber no., was the more important immediate contribu
tor to high yield variations. DM production was a more important source of tuber yield va
riability than DM distribution. Cv. differences were identified regarding leaf production and 
retention as well as individual leaf growth, at 4 stages of plant ontogeny. Differences in leaf 
production ;N ere due to variations in branch no.. since rates of leaf production/branch and 
% leaf fall were similar in all cv. There were similar patterns of growth in single and multi
shoot plants of the 6 cv. Yield differences betseon cv. in both crops were explained by 
variations in the leaf surface and NAR.High N cenon. increased leaf production and individual 
leaf areas, in later stages of plant ontogeny. Reductions in lamina nitrate reductase activities 
(in vivo), during leaf and plant ontogeny, were described. These were related to changes in 
the pattern of DM distribution, after the onset of tuber bulking. Time to leaf fall and the 
proportion of DM in the tuber were significantly increased by stem apex removal. These 
results were discussed in relation to the performance of elite cv. and the yield potential of 
the cassava species. A cv. suitable for further field trials was identified and morphological 
and physiological characteristics for a cassava ideotype %'ere suggested. (Author'ssummary) 
C01 D03 

I0 



0020 
12854 SRIBUAROD, S., SINTUPRAMA, S. and TONGSRI, S. [Study on mate-

In Thailand. Ministry of Agriculture.rials for preventing pollination in cassava]. 

Field Crop Division. Cassava research summary. Bangkok, 1975. Thai., Sum. Engt.
 

Cassava. Field experiments. Pollination. Plant fertility. Thailand. 

Muslin cloth, cotton cloth, grey shirting, white thin cloth, plastic bags, and brown paper 
It could not be identified whether fertilization orbags were used to prevent pollination. 

parthenogenesis is responsible for fruit growth in this expt.; however, the use of plastic bags 

is suggested. (Complete text) C0 
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C02 Cyanogenesis 

0021 
12180 CARVALHO, V.D. DE and CARVALHO, J.G. DE Princfpios t6xicos da 
mandioea. (Principlesof cassava toxicity). Inftrme Agropecunrio 5(59/60):82-88. 
1979. Port-, 23 Refs. 

Cassava. Toxicity. Cyanogenic glycosides. Linamarin. Linanarase. HCN content. Deto
xification. Brazil. 

Some aspects related to the pnnciple of toxicity in cassava are discussed. the content, 
function and distribution of plant cyanogenic glycosides, inamarase distribution, HCN 
content, classification of cassava according to HCN content, HCN detoxification through 
plant tissues, factors affecting the content of cyanogenic glycosides, elimination of cassava 
toxicity and the effect of HCN-containing diets on humans and animals. (Summary by .G. 
Trans. by L.M.F.) C02 

0022 
15743 PLUMBLEY, R.A., HUGHES, P.A. and MARRIOTT, J. Studies on pernxi
dases and vascular discoloration in cassava root tissue. Journal of the Science of 
Food and Agriculture 32:723-731. 1981. Engl., Sum. Engl., 35 Refs., Illus. 

Cassava. Tubers. Laboratory experiments. Enzymes. 

Extracts from discolored cassava root tissue contained peroxidase activity in the soluble, 
covalently-bound, and lonically-bound fractions. Extracts from non-discolored tissue 
lacked activity in the latter fraction and showed reduced activity in the other 2 fractions. 
Fractions from discolored tissue showed 9 soluble, 2 ionically-bound, and 3 covalently
bound activity bands. Eight soluble peroxidase bands and 1 covalently-bound band were 
detected by electrophoresis in fractions from non-discolored tissue. Some bands were less 
intensely stained than the corresponding bands detected in discolored tissue extracts. 
Polyphenol oxidase showed increased activity only in the covalently-bound fraction from 
discolored tissue. Cassava roots produced ethylene in response to mechanical damage.
Production commenced 6 h after injury and was only slightly affected by the accumulation 
of CO. Neither the presence of CO nor of exogenous ethylene had much effect on the 
eleetrophoretic pattern of soluble peroxidases. (Author'ssummary) C02 

0023 

15780 COOKE, R.D. Enzymatic assay for determining the cyanide content of 
cassava and cassava products. Cali, Colombia, Centro Internacional de Agricultura 
Tropical. Series 05EC-6. 1979. 14p. Engl., Sum. Engl., 9 Refs. 

Also in Spanish. 

Cassava. Laboratory experiments. Linamarase, Enzymes. HCN content. Colombia. 

A new methodology is given for the preparation and assay of linamarase and its use in 
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determining total and free cyanide contents in cassava. The enzymatic assay is reproducible, 
faster, and more sensitive than earlier quantitative methods. The method for purifying 

technician to prepare in 2 days sufficient enzyme forlinamarase from the peel permits one 
5000 assays. The preparation of assay extracts from parenchymal tissue, peel, or leaves is 

also described; one technician can easily hahdle 40 samples/day. Cyanogenic glucosides are 
the cyanide released ishydrolysed by short incubation with the purified enzyme, and 

measured colorimettically The cyanide deteetion limit is < 0.01 mgl100 g fresh wt. of 

root. Chemicals and solutions required and representative calculations of cyanidepeeled 
contents are given in the appendix. (Author'ssummary) C02 

13 



C03 Chemical Composition, Methodology and Analyses 

0024 
12003 CONCEIC.O, A.J. DA, SAMPAIO, C.V. and CARVALHO, J.E.13. DE Pro
cesso de determinabio de matdria seca e aido em mandiocas. (Processof determi
ning dry matter and starch contents in cassava). In Reuniffo da Comissfo Nacional 
da Mandioca, 6a., Recife, Pernambuco, Brash, 1972. Anais. Brasilia, Brasil, Minist6
rio da Agricultura, Departarnento Nacional de Pesquisa Agropecuria, 1972. pp.2 9
30. Port, 

Cassava. Field experiments. Cultivars. Dry matter. Starch content. BraziL 

Eighty-three vax. of the germplasm bank at the Escola Agron8mica of the Universidade Fe
deral da Bahia, Cruz das Almas (Brazil) were used to determine the %of DM and starch 
content, based on the specific wt. estimated by using a hydrostatic balance. In 83 of the 
var. studied, DM content varied from 25.05-42.53% and starch content from 20.40-37.88%; 
34 showed > 30%starch content. Since this is a simple method, it can be directly used on 
plantations or for the industrial control of raw materials in cassava starch, chip, and flour 
factories. (Summary by F.G. Trans by L.M.F) C03 

0025 
14105 PRASADA RAO, R. et al. Characteristics and composition of Indian cas
sava seed and oiL. In National Seminar on Tuber Crops Production Technology, 
Coimbatore, India, 1980. Proceedings. Coimnbatore, Tamil Nadu Agricultural Uni
versity, 1980. pp.93-94. Engl., Sum. Engl., 3 Refs. 

Cassava. Field experiments. Flowering. Seed. Protein content. Fat content India. 

A local var. of cassava experimentally raised in a field, flowered and set seeds. Four hundred 
kg of seed/ha was obtained without affecting the tuber yield. Whole seed contains 26%or
ange-yellow colored oil and 18.5% protein. The oil has a low unsaponifiable matter and the 
following fatty acid compositionas determined by gas-flquid chromatography: 8:0, 0.5; 
10:0, 0.8; 12:0, 4.6; 14:0, 15; 16:0, 11.4; 18:0, 4.6; 18:1, 25.1 and 18:2, 51.4. (Author's 
summary) C03 

0026 
12983 THAMBURA!, S., PALANISWAMY, R. and MUTHUKRISHNAN, C.R. 
Micronutrient content in leaves of certain cultivars of cassava (Manihot esculenta 
Crantz). South Indian Horticulture 26(1):33-34. 1978. Engl., 4 Refs. 

Cassava. Field experiments. Hybrids. Leaves. Clones. Zn. Mn. Cu. Fe. Mineral content. 
India. 

An expt. was conducted to determine the micronutrient content in leaves of certain cassava 
cv. Four clones (Co. 1, Malavella, S. 2, S. 5) and 3 hybrids (H-97, H-165, H-226) were 
planted in a random block design with 4 replications. Leaf samples were collected at random 
3 me. after planting, dried and powdered in a porcelain mortar and precautions were taken 
to avoid contamination when determining Zn, Mn, Cu, and Fe contents. Micronutnents 
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were 'quantatively estimated by an atomic absorption spectrophotometer model AA 120. 
Differences in the Zn, Mn, and Fe contents reached a level of significance whereas that of 
Cu did not. Hybrids showed low Zn contents ranging from 37.33-39.33 ppm for the first 
one and from 47.67-62.00 ppm for the latter two. Cu, Mn, and Fe contents ranged from 
15.16-21.10, 110.00-208.33, and 141.67-233.33 ppm, rasp. The highest values of Cu, 
Mn, and Fe corresponded to clones S. 2, Malavella, and hybrid H-97, resp. (Summary by 
F.G. Trans.by L.M.F.) C03 

0027 
14163 SALES FILHO, J.B. DE Distribuioo de carboidratos em plantas de man
dioca (Manihot escutenta Crantz) e o efeito do teer de reservas, na brotaqio e 
enraizamento de estaeas de tree posioes do caule. (Distributionof carbohydrates 
in cassava plants and the effects of reserves on germinationandrootingofcuttings 
from three parts of the stem). Tese Mag. Sc. Vigosa, Minas Geras, Universidade 
Federal de Viqosa, 1980. 47p. Port., Sum. Port, 18 Refs., Illus. 

Cassava. Field experiments. Carbohydrate content. Sugar content. Tubers. Cuttings: Ger
mination. Rooting. Brazil. 

In the region of Vigosa, Minas Gerais (Brazil), the distribution of carbohydrates in plants of 
cassava var. Cacau was studied for 5 mo. Analyses consisted in determining total soluble 
carbohydrates (TSC), digestible acid carbohydrates (DAC), reducing sugars (RS) and non
reducing sugars (NRS) in tubers and samples from the basal, middle and apical parts of the 
stem. Three trials were conducted in the greenhouse to relate reserve content in stems with 
chlorophyll content, the growth of the canopy, and the rooting of cuttings. Tuber' DAC 
content increased with plant age. The increase of TSC values observed throughout the plant 
during the vegetative period is related to the mobilization of insoluble non-structural 
carbohydrates for the formation of new branches and leaves. RS did not react as reserve 
carbohydrates; being relatively stable. For the same size of cuttings, those from the stem 
base (higher DAC content) were the best and those from the apex, the worst, but when the 
size of the cuttings changed to give the same DAC content/cutting, the size of the cuttings 
from the apex varied significantly (P > 0.05) compared to the size of those.from the base, 
except for chlorophyll content which was less in the lst The no. of roots was greater in 
cuttings with a greater no. of buds. (Author'ssummary. Trans; by L.M.F.) C03 C01 

0028 
14122 COOKE, R.D. Report of a visit to CIATColombia 4-16 September 1978. 
London, Tropical Products Institute, 1978. 7p. Engl., Sum. Engl. / 

Cassava. Cultivars. HCN content. Tubers. Leaves. Cassava flour. Fermented products. Silage. 
Colombia. 

A visit was conducted to the Centra Internacional do Agricultura Tropical (CIAT) to discuss 
(and demonstrate) the scope and advantages of the enzymatic assay for the total HICN 
content of cassava andi of cassava products. Cassava peel linamarase was prepared in the 
CIAT research tab. to determine the free and bound HCN contents present in the peel and 
storage parenchymal tissue of 5 roots of each of 4 CIAT cv. These data were compared with 
the corresponding HCN contents in a randor sample of the leaves of each cv. Different 
samples of processed cassava of interest to the CIAT swine feeding program were also ana
lyzed (CF, samples of young and old leaves, leaf ensilage, samples of biomass - the latter 
from the U. of Guelph's process for production of SCP from cassava and urea, currently 
undergoing pilot scale trials at CtAT). These results were discussed with members of the 
cassava and the swine feeding programs. Future projects were outlined in the area of changes 
in HCN content of cassava in relation to plant development, differing agronomic practices, 
different storage and different processing conditions, and the implications with respect to 
entomological and disease conditions. (Author'ssummary) C03 
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0029
 
4207 MASSACHUSETTS INSTITUTE OF TECHNOLOGY. Mandioca...planta de 
valor. (Cassava - a valuable plant). Fazenda N.Y. 42(2):40. 195. Port. 

Cassava. Leaves. Tubers. Water content. Fibre content. Protein content. Carbohydrate 
content. Ash content. Mineral content. Vitamin content Central America. 

A table is presented on the chemical composition of cassava roots (medium-sized, short, 
and long) and leaves from different countries of Central America (Nicaragua, El Salvador, 
Guatemala, Honduras, and Costa Rica ). Water, fiber, ether extract, N, protein, carbohy
drate, ash, Ca, P, Fe, carotene, thiamine, riboflavin, niacin, and ascorbic acid contents 
are included. (Summary by F.G. Trans. by LM..) C03 

0030 
14140 DETERMINAqXO RAPIDA do teor de ficula nas raizes de mandioca palo
m6todo da balanca hidrostitica. (Quick determination of the starch content in 
cassava roots by the method of hydrostaticalbalance). In Universidado Federal 
da Bahia. Escola de Agronomia. Informe Cientffico Anual. Cruz das Almas-BA, 
Brasil, 1977. pp.146-150. Port., 14 Refs. 

Cassava. Field experiments. Dry matter. Starch content. Tubers. Analysis. Brazil, 

The method of the hydrostatical balance to estimate DM and starch contents of recently
harvested roots directly in the field is described. A great no. of analytical determinations 
was correlated with specific root wt. and an equation was reached by regression studies 
that defines DM content in roots: Y = 15.75 + 0.0564 x A; where A is the wt. of 3 kg of 
roots submerged in water and the starch %that is equal to DM %-4.65 (constant). Tables 
are included on DM content of samples of cassava roots weighing 150-500 g (wt. in water). 
(Summary by F. G. Tran&by L M.F) C03 

0031 
14194 FRANK, 1. Le manioc: pr6sentation et utilisation par les volailles. (Cassava:
situation and use with poultry). Perspectives Agricoles 31:54-61. 1979. Fr., 11 
Refs., Illus. 

Cassava. Uses. Dry matter. Protein content Fat content. Mineral content. HCN content. 
Nutritive value. Trade. 

Data are given on the background and development of cassava cultivation in tropical coun
tries, especially in Thailand and Indonesia, and their relation with the EEC. Cassava 
utilization, botanical characteristics, conservation and transformation, nutritive value, com
parison ivith cereals, and its use with poultry, especially chicks and layers, are included. 
Regarding the latter, it is observed that the limits of the rates of incorporating cassava into 
poultry rations are difficult to specify. In the Netherlands, 10-15% is currently used. Cassava 
quality varies considerably (moisture, starch, mineral, and 14CN contents); thus, purchases 
are directed towards 1st-choice quality cassava to reduce risks in animal production. Tech
nological limitations of feed in the form of flour (essentially for egg production) and in 
granules (for fryers), and, the nutritional limitations of the products are analyzed. The 
incorporation of cansava into poultry rations should be accompanied by a greater importa
tion of protein-rich material, which for France would mean an additional import of approx.
20,000 t of soybean cake. Cassava prices are estimated in relation to those of maize and soy
bean cake. Finally, the problems occurring in the E-C due to cassava imports are sum
marized. (Summary by LB. Trans. by L.M.F.) C03 J00 

0032 
14186 CONCI, V.A. Composiao quimica da raiz de mandioca consenvada como 
silagem adicionada de cioreto de s6dio. (Chemical composition of cassava roots 
conserved as silage, addingsodium chloride). Anuario T6cnico do Instituto de Pes
quisas Zoot6cnicas Francisco 0sorlo 5(2):1085-1095. 1978. Port., 21 Refs. 
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Cassava. Tubers. Silage. Analysis. Dry matter. Protein content. pH. Fat content. HCN 
content. Water content. Animal nutrition. Swine. Brazil. 

The variation of the chemical composition of cassava roots at silage to its stabilization and 
use as feed for pigs was studied. Cassava 12 h after harvesting was broken up and 2.5% NaCI 
was added at ensilage. Compression was carried out when the mass reached a height of 10 
cm; finally it was covered with a piece of plastic and 20 cm of soil; liquid was drained by 
a 2.0% declivity. Thirty-one days after ensilage, the cassava was given to the animals. All of 
the cassava samples (23) were analyzed by various chemical methods to determine the 
following parameters: DM, total N and CP, total acidity, total non-structural glucosides, 
VFA, pH, ammoniacal N, and HCN. A reduction in MC and CP was verified by adding NaCI. 
There was a slight decrease in total N content, which remained practically stable up to 5 
me.HCN was low in roots before silage. This method of conservation is recommended due 
to its easy preparation, quick stabilization and conservation. (Summary by LB. Trans. by 
L.M.F.) C03 H03 

0033 
14614 ABRAHAM, T.E. et al.Some quality aspects of a few varieties of cassava. 
Journal of Food Science and Technology 16(6):237-239. 1979. Engl., Sum. Engi., 
14 Refs. 

Cassava. Cultivars. Processing. Starch content. I-CN content. Tubers. Cassava flour. Compo
sition. Dry matter. Fat content. Protein content. Ash content. India. 

Physicochemical, processing and edible characteristics of 5 selected hybrid varieties of 
cassava were studied. They showed considerable difference in some of the above properties. 
There were var. differences in starch recovery and HCN contents. Increase in HCN contents 
in the tubers was associated with bitterness in taste even after cooking. Var. M-4,which had 
the highest starch content, showed a high degree of stickiness as cooked flour. The tubers 
showed considerable differences when cooked and evaluated in different forms. (Author's 
summary) C03 

0034 

14661 GJTIERREZ, L.E. and LORENZI, J.O. Reserva de nitr6g~nio orgfnico 
em rafzes e hastes de mandioca durante o perfodo do "repouso fisiol6gico". (Nitro
gen storage in cassava roots and stems during tire natural physiological rest period). 
Solo 72(1):15-20. 1980. Port., Sum. Port., Engl., 10 Refs., Wus. 

Cassava. Field experiments. Cultivars. Plant development. Protein content. Amino acids. 

Tubers. Stems. Defoliation. Arginine. Brazil. 

Some results of protein, as well as free and total amino acid content incassava roots and 
stems, when determined in different phases of plant development,are discussed. Results 
have shown that in periods of natural intense leaf fall a considerable increase of CP in stems 
occurs. Before the rest periods-the free and-total arginme av. contents are 26.0 and 5.3%, 
reasp. of the free and total amino acids in the stem. During the rest periods these increased 
to 53.0 and 15.3%, resp. It is concluded that the cassava plant stores N in the stems during 
the physiological rest period, and that arginine is the main source of such element. 
(Author'ssummary) C03 C01 

0035 
14679 YEOH, H.H. and OH, I-Y. Cyanide content of cassava. Malaysian Agricul
tural Journal 52(1):24-28. 1979. Ertgl., Sum. Engl., 14 Refs. 

Cassava. Cultivars. Leaves. Tubers. HCN content. Malaysia. 

The HCN content~of-assava leaves and tubers (the pulp or cortex, and the peel or rind) of 
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31 cv. grown in the Universiti Pertanian Malaysia was evaluated. The leaves showed a wide 
variation of HCN content, ranging from 12.5-85.4 mg/100 g fresh wt. In the tubers, the pulp
had a lower HCN content (2.2-16.6 mg/l00 g fresh wt) than in the peel (11.1-70.0 mg/100 
g fresh wt.). No significant relationship was observed between the amount of HCN in the 
leaf and pulp, leaf and peel, and pulp and peel. (Author'ssummary) C03 

0036 
14686 CULTURA DA mandioca. (Cassavacultivation). hI Instituto de Pesquisas
Agron6micas. Brasil. Relat6rio anual 1966. Recife-PE, Brasil, 1966. pp.128-133.
Port, 

Cassava. Research. Cassava flour. Composition. Cultivats. Tuber productivity. Spacing. Ferti
lizers. Minerals. Brazil. 

The economic importance of cassava (1966) in different municipalities of the state of Per
nanbuco, Brazil is studied. Results obtained in research conducted by the Instituto do Pes
quisas Agron6micas (IPA), are analyzed regarding- the chemical composition of flour; a
study on cv./groups of municipalities (in which root production/plant, starch % , flour 
content and type were measured); competition of 5 cv. regarding productive capacity and 
flour type; 0.60 and 1 m spacings between rows, using 2 groups of cassava (tall and short 
plant types); levels of nutrients and fertilizers/ha. Tables are given on area cultivated,
production and yield, production distribution/plant, and levels of nutrients and fertilizers 
to be applied/ha. (Summary IVM.MS. Trans. by L.M.F) C03 D01 

0037 
15079 GOMEZ, G. et at. Contenido de cianuro total y libre en par6nquima y es
cara de rai'ces de diez variedades promisorias de yuca. (Total andfree cyanide of the 
parenchymaand peel ofrootsof ten promisingcassavagenotypes). Turrialba 30(4)
361-365. 1980. Span., Sum. Engl., Span., 12 Refs. 

Cassava. Field experiments. Cultivars. Hybrids. Tubers. HCN content. Dry matter. Analysis. 
Colombia. 

Because of the lack of HCN content data and the great degree of variability in earlier such 
reports, roots of promising cassava genotypes from the Cassava Varietal Improvement
Program at the Centro Internacional d6 Agricultura Tropical (CIAT) were analyzed for total 
and free HCN content of the parenchyma and peel- Data are given on fresh basis, but DM 
content is also reported. The 10 var. were ranked according to total HCN in the parenchyma
and the peel. The majority studied were classified according to their total HCN content 
in the parenchyma as intermediate- (50-100 ppm HCN) and one as high-HCN (> 100 ppm) 
var. These findings have important implications in animal feeding since some var. may have 
low HCN levels in the parenchyma but very high levels in the peel, the latter representing 
19-15% of total root wt. (Author'ssummary) C03 Gl1 

0038 
15083 OBIGBESAN, G.O. and FAFUNSO, M. Some chemical components of 
Nigerian cassava cultivars and of the processed product. Tropenlandwirt 81(2): 151
161. 1980. Engl., Sum. Engl., Germ., 31 Refs. 

Cassava. Field experiments. Cultivars. Leaves. Tubers. Analysis. Gari. HCN content. Protein 
content. Nigeria. 

A study of the protein, HCN and mannitol contents of the leaves and roots as well as gari
preparations from different cassava var. cultivated in the major cassava growing areas of 
Nigeria was undertaken. Leaf protein content averaged 21.4%, cuber protein ranged be
tween 1.95-2.18%, and gari protein content averaged 0.84% of dry wt, Leaf HCN content 
was about J0 times that of the peeled tuber while the peel contained 4-6 times as much 
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HCN as the edible cassava tuber. Although leaf HCN content significantly correlated with 
the HCN content in the tuber (P = 0.05), no linear relationship was found between leaf 
protein and tuber protein content. Most of the HCN in the fresh material is eliminated 
during processing, The gan processed from the cassava cv. contained safe levels of prussic 
acid and there was practically no difference in the HCN content (11.8-28.5 ppm) of the gan 
prepared from the sweet and bitter casava cv. (Author'ssummary) C03 

0039 
15702 DFVENDRA, C. The nutritive value of cassava (Manihot esculenta Crantz) 
leaves as a source of protein for ruminants in Malaysia. MARDI Research Bulletin 
7(1):112-117. 1979. Engl., Sum. Engl., Mal., 20 Refs, 

Cassava. Laboratory animals. Cultivars. Leaves. Sheep. Dry matter. Protein content. Ash 
content. Mineral content. Animal nutrition. Digestibility. Nutritive value. Malaysia. 

Data are presented on chemical composition of 11 var. of cassava leaves, 4 bitter and 7 
sweet var. Except for N-free extract, no statistically significant differences were found in 
chemical composition between bitter and sweet var, Bitter var. appear to have a higher mean 
CP content. DM, OM digestibility, CP and energy digestibility of leaves of var. C5 were 49.7, 
50.0, 62.6, and 53.4%,resp. CP digestibility was noticeably high, and was associated with a 
relatively high N balance of 62,5% as % of intake. The nutritional value determined was 
14.5% digestible CP (DCP), 49,6%TDN, 12.2 MJkg digestible energy (DE), 10.0 MJ/kg ME 
and 3.98 MJ/kg net energy for fattening. The BV was 65A. The potential of cassava leaves 
as a source of protein in diets for ruminants in Malaysia is emphasized. (Author'rsummary) 
C03 H03 

See also 0014 0040 0045 0050 0056 0059 0061 0073 0078 0096 
0116 0126 0131 0135 0150 0154 0177 0302 0312 0318. 0323 
0353 0355 0385 0389 0390 0397 0402 0404 0409 0414 0416 
0420 0427 0429 0438 0445 0462 0484 0501 0502 0505 0506 
0509 0515 0518 
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DOO CULTIVATION 

0040 
14637 PIMENTEL, F. Aspeetos gerais da cultura d.a mandioca no Rio Grande do 
Sul; hist6dia, desenvolvimento e aproveitamento da produqIe. (General aspects on 
cassava cultivation in Rio Grande do Sul: history, development, and utilization 
of production). Porto Alegre, Rio Grande do Sul, Brasil, Secretaria de Estado dosNegocios da Agricultura, Indiistria e Comircio. Serie C. Boletim no. 136. 1948. 
44p. Port. 

Cassava. Cultivation. Cultivar. Water content. Ash content. Protein content. Fibre content. 
Carbohydrate content. Fat content. Xanthomons manihotis. Symptomatology. Production. 
Cassava flour. Brazil. 

General aspects of cassava cultivation are analyzed: climatic requirements, soil preparation,
planting time, fertilization, yields, weeding, pruning, and harvest time. The chemical compo
sition (%of water, ash, protein, fiber, carbohydrates, and fat) of var. planted in the munici
pality of Sgo Sebasti'o (Rio Grande do Sul, Brazil) is given. Var. are classified according to 
their HCN content. CBB (Xanthomonas manihotis) symptomatology and the most im
portant preventive measures are described. Data are included on cassava and CF production
m several states (1936-40). (Summary by .G. Trans. by LM.) DQO C03 

0041 
14663 GUERRA, R. and OJEDA, L. Cultivo de la yuca. (Cassavacultivation).In 

- .Cultivo de agunas viandas en Cuba. I1. Parte. La Habana, Ministerio de Educa
ci6n, 1980. pp.54-92. Span., 47 Refs., Illus. 

Cassava. Nutritive value. Plant geography. Plant anatomy. Clones. Tuber productivity. 
Climatic requirements. Plant breeding. Cultivation. Cuba. 

A general description of cassava is given including economic, nutritional, historical,_gco
graphical, and botanical aspects, and forms of consumption. The characteristics of major
clones or cv. in Cuba are given, among which clones Sefiorita, Pinera, Especial, and Siboney 
are outstanding with av. yields of 36.63, 52.03, 27.37, and 28.24 /lha, resp. Ecological
factors (temp., light, humidity, wind, soils, pH, and topography) that affect cassava produc
tion are discussed. A list of the most suitable soils for cassava cultivation in Cuba is in
eluded. Different aspects on the improvement and agrotechniques of certified and agamic
seed production in Cuba are given, soil preparation, propagation, planting (dates, spacing,
and methods), and cultural practices such as weeding, fertilization, irrigation, and drainage
are included. The advantages and disadvantages of some methods of harvest are discussed 
and it is indicated that mechanized or sernimechanized cultivation is an important objective
of research through either plant breeding or the design of new collecting machines. (Sum
mary by I.B. Trans. by L.M.F.) DOO G01 
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DOI Soil, Water, Climate and Fertilization 

0042 
12894 McINTOSH, J.L. and EFFENDI, S. Soil fertility implications of cropping 
patterns and practices for cassava. In Weber, E., Nestel, B. and Campbell, M., eds. 
Workshop on tntercropping with Cassava, Trivandrum, India, 1978. Proceedings. 

7 7 8 5 Ottawa, Canada, International Development Research Centre, 1979. pp. - . 
Engl., 4 Refs. 

Cassava. Field experiments. Fertilizers, N. P. K. Inter-cropping. Tuber productivity. Soil 
analysis. Soil fertility. Indonesia. 

This expt.was conducted in an area under exploitation for 20 yr in Bandarjaya, Central 
Lampung (Indonesia) to evaluate the productive capacity of these soils and determine 
management practices necessary to promote economical crop production. Eight fertility 
treatments were used that consisted in a cheek or without fertilization (T.), a full treatment 
with lime, residues and NPK (T,) and 6 combinations along with management practices 
superimposed over 3 cropping patterns: (1) a simplified pattern with crops randomly plant
ed; (2) intercopping patterns in rows but with the same kinds and proportions of crops as 
for the check and (3) a sequence of crops in monoculture. The effect of fertilization was 
marked for cassava crop production (12.7 and 28.3 t/ha for T. and T,, resp.) and both the 
production of calories (17,520 and 27,840 kcal/ha for T9 and T1 , resp.) and proteins (102 
and 162 kgfha for T. and T,, resp.). This soil analysis was compared to one of the same 
area and it was found that the level of fertility increased with respect to P and Ca where 
fertilizers and lime were used. It is concluded that the continuous cropping of cassava 
should also be accompanied by other crops to protect the soil from the sun, rain, leaching 
and provide mulch. The application of fertilizer and lime to these combinations increases 
yields and residue protection. The pattern maize + upland rice + cassava + legume - legume 
can be used with some variation for most upland crop situations. (Summary by F.G. Trans. 
by L.M.F.) DOT KOT 

0043 

13705 HOWELER, R.H. Soil-related cultural practices for cassav In Weber, E.J., 
Toro M., J.C. and Graham, M., eds. Workshop on Cassava Cdltural Practices, Salva
dor-BA, Brazil, 1980. Proceedings. Ottawa, Canada, International Development Re
search Centre. Series IDRC-151e. 1980. pp.59-69, 138-152. Engl., Sum. EngL, 99 
Refs., Illus. 

Cassava. Land preparation. Soil fertility. Fertilizers. Manures. Soil amendments. Mechaniza
tion. 

Intensification of cassava production in recent years has brought about a change in cultural 
practices toward greater mechanization in land preparation and harvest and the use of 
chemical rather than organic manures. Care must be taken to maintain soil fertility and 
structure and to control erosion. Erosion control practices that should be investigated in
clude mitn. tillage, mulching, green manuring, mtercropping, contour planting, and strip 
cropping. The observed decline in soil fertility under continuous cassava production may be 
due to nutrient loss by erosion as well as to crop removal Cassava tends to enhance erosion 
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and hence nutrient loss. Also, the crop removes large amounts of nutrients, especially K and 
N, in each root harvest. Cassava is well adapted to very acid and infertile soils but may re
quire high levels of fertilization to obtain max.yields. However, the crop is sensitive to 
overfertilization, which causes excessive top growth and little root growth. The use of large 
amounts of inorganic fertilizers may also lead to serious nutritional imbalances on low-fer
tility soils. Determinations of the optimum rate of fertilization and the proper balance of 
nutrients are of great importance. These should be based on soil and plant analyses as well 
as on fertilization trials. More information on critical nutrient levels in soils is needed for 
the interpretation of soil analyses and the making of fertilizer recommendations. The choice 
of source, and time or method of application, can be based more on practical and economic 
considerations because, in general, only small agronomic differences have been observed 
when these factors are varied. (Author'ssummary) DOI 

0044 
13707 BURGOS, C.F. Soil-related intercropping practices in cassava production. 
In Weber, E.J, Toro M., JC. and Graham, M., eds. Workshop on Cassava Cultural 
Practices, Salvador-BA, Brazil, 1980. Proceedings. Ottawa, Canada, International 
Development Research Centre. Series IDRC-151e. 1980. pp.75-81, 138-152. Engl., 
Sum. Engl., 37 Refs. 

Cassava Inter-cropping. Soil fertility. Absorption. Soil impoverishment. Costa Rica. 

Simultaneous polyculture has been suggested as a way of reducing soil and nutrient losses 
and of maintaining the good physical properties of the soil To prevent soil losses, cassava 
should be intercropped with a fast-growing crop that can cover the ground rapidly while 
the cassava develops a good leaf canopy. Soil losses for monocultures vary with soil manage
ment practices. Ldsses of 101-111 t/ha were measured in freshly cultivated cassava plots 
after a high intensity rainfall, However, maize plots that had not been cultivated for 3 mo. 
prior to the rain showed no loss. Increases in soil resistance in 9 cropping systems plots, 
which included cassava, appear to be related more to human traffic than any other factor. 
In cassava monoculture, 5 times as much P was lost as was absorbed by the crop. The 
amount lost in 2-crop polycultures ranged from 2-3 times as much as the amount absorbed 
by the plants and 4-crop polycultures lost less than half the amount of P removed by the 
crops. Cropping systems that showed K loss absorbed 5 times as much nutrient as was lost 
for cassava monocrop, 3 times the amount lost by the 2-crop intereropped, and 10 times 
the loss in a 3-crop intercropped system. Ca loss appears to be greatly Influenced by the 
degree of ground cover provided by the cropping pattern. larger absorption than loss of 
Mg from the soil was detected for 2- and 3-crop polyculture, and larger soil Mg loss than 
absorption was observed for cassava monocrop and 4-crop polyculture systems that 
included cassava. There are several advantages of mtercropping cassava with other crops; 
runoff and soil losses are reduced; the physical properties of the soil are conserved; arid 
the maintenance of soil fertility is aided. When possible, stover of the accompanying plant 
should be left on, or semi-incorporated into the soil to recycle nutrients. (Author'ssum
mary) DOI 

0045 

13708 CHAN, S.K. Long-term fertility considerations in cassava production. In 
Weber, E.J., Toro M., I.C. and Graham, M., eds. Workshop on Cassava Cultural 
Practices, Salvador-BA, Brazil, 1980. Proceedings. Ottawa, Canada, International 
Development Research Centre. Series IDRC-151e. 1980. pp.82-92, 138-152. Engl., 
Sum. Engl., 7 Refs., Illus. 

Cassava. Field experiments. Fertilizers. N. P. K. Analysis. Leaves. Stems. Tubers. Mg. Soil 
fertility. Tuber productivity. Mineral content. Malaysia. 

Th results are presented of studies on (1) effects of repeated cropping with cassava under 
different fertility conditions on yields; soil pH; and nutrient status of the soil and of the 
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plant, including nutrient removal by cassava; and (2) effects of manurial history on root 
yield. It is concluded that soil fertility would decrease under successive cropping with cas
sava if the rate of fertilizer application was just enough to maintain yield. (Author's sum
mary) DOI C03 

0046 
13709 GOMES, J. DE C. and HOWELER, R.H. Cassava production in low fertility 
soffs. In Weber, E.J., Toro M., JC. and Graham, M., eds. Workshop on Cassava Cul
tural Practices, Salvador-BA, Brazil, 1980. Proceedings. Ottawa, Canada, Interna
tional Development Research Centre. Series IDRC-151e. 1980. pp.93-102, 138-152. 
Engl., Sum. Engl., 3S Refs., Illus. 

Cassava. Field experiments. Soil fertility. Fertilizers. N. P. K.,Agriclitural lime. S. Zn. Mn. 
Tuber productivity. Starch content. Colombia. Brazil. 

Although cassava has a reputation for producing acceptable yields in poor soils it produces 
higher yields with adequate application of fertilizers, especially P in the Brazilian situation. 
Research carried out in Brazil has shown that although N uptake by cassava is high, it does 
not always result in yield increases. In some cases productivity has been reduced. However 
when applied as OM very good responses have been obtained. P is low in most Brazilian soils 
and when it has been applied it has been responsible for large root-yield increases. This 
nutrient is usually applied in its most soluble forms as simple and triple superphosphate. The 
use of phosphate rack in acid soils offers potential for increasing cassava productivity at a 
lower cost. K applications induce small increments in yield, but are more effective than N. 
Generally yield increases due to K and N occur more frequently in the presence of P. 
Limestone applications to correct soil pH or to provide a source of Ca and Mg generally have 
not produced significant yield increases. S and Zn applications in the Cerrados have induced 
positive effects on production, whereas Zn and Mn have shown positive results in the 
northern states. Starch content has been consistently increased by fertilizer applications, 
especially K. (Author'ssummary) D01 D03 

0047 
13411 FREIRE, J.C. Aspectos de ft'sica de solos na produ411o vegetal da mandioca. 
(4spects of physical properties of the soil in cassava production). In Curso de Capa
cItaqfo de T6cnicos para a Cultura da Mandioca, Lavras, Brasil, 1978. Trabalhos 
apresentados. Lanas, Escola Superior de Agricultura de Lavras, 1978. 41p. Port., 
28 Refs., Illus. 

Cassava. Soil moisture. Soil physical properties. Brazil. 

This literature review on the characteristics and physical properties of the soil, emphasizes 
their importance for plant development since they modify production. The texture is dis
cussed in detail including consistence, water retention and availability in soil, the structure 
including the effect of soil compaction and the stability of aggregates in water. (Summary 
by F.G.Trans.by LM..) DOI 

0048 
4007 SILVA, L.G. et at. Ac-ao de macronutrientes e mangan~s na cultura da man
dioca em solos-de tabuleiros costeiros do Nordeste. (Effect of macronutrientsand 
manganese on cassava cultivation on soils of coastal tablelands of the Northeast). 
Recife, Brasil, Superintendencia do Desenvolviniento do Nordeste. Departamento 
de Agricultura e Abastecimento. Sfrie: Brasil. SUDENE. Agricultura no. 15. 1969. 
29p. Port., Sum. Port., 12 Refs., Illus. 

Cassava. Field experiments. Fertilizers. N. P. K. Mn. Tuber productivity. Brazil 

The Research and Experimentation Division of SUDENE's Department of Agriculture and 
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Supply, conducted an expt. in 4 exptl. fields located in the states of Pernambuco (Goiana), 
Alagoas (Macei6), Rio Grande do Notte (Goianinha) and Paraiba (Rio Tinto) to determi
nate the influence of NPK and Mn on cassava cultivation on these types of soils. A split-plot 
exptli. design of randomized blocks was used with 4 replications: 0-0-0, 0-2-2, 1-2-2, 2-0-2, 
2-1-2, 2-2-1, 2-2-0, 2-2-2 of NPK and Mn studied at the 0, 1, 2 levels (corresponding to 6, 36 
and 60 kg Mn/ha. NPK levels were resp. 0, 40 and 80 kg N/ha, 0, 80 and 160 kg P20jha 
(except for Rio Tmto, 0, 36 and 72 kg P2 05 ha) and 0, 60 and 120 kg KO/ha. The macro
nutrients N and ,P were the most benefitial to production, particularly P, which was tim
iting in all fields; for Mn, the results were only significant in Goiana (rate I was the best); 
on the whole, rate 2 was toxic. Taking into consideration both the characteristics of the soil 
and the results obtained further studies are recommended that include lime, green manure, 
crop rotation, slow-release fertilizers and organic manure. (Author's summary) D01 D03 

0049 

14146 CADAVID L., LF. El use de icans fosf6ricas en el cultivo de la yuca (Ma
nhot esculenta Crantz). (Use of phosphate rocks in cassava cultivation). Cali, Co
lombia, Centro Internacional de Agricultura Tropical. Seminarios Internos Scrie 
SE-!8-80. 1980. Span., Sum. Span., 22 Refs., Illus. 

Cassava. Field experiments. P. Fertilizers. Tuber poductivity. Colombia. 

In a trial conducted between 1975-76 in Carimagua (Llanos Orientales, Colombia) using 4 
levels of P (0-50-100 and 400 kg P10/ha), various phosphate rocks were used to be com
pared to triple superphosphate and Escorias Thomas. A positive response was observed up to 
100 kg P2 0 5 Iha but at 400 kg P2 0/ha, there was less response for all the sources. Among 
the foreign rocks, North Caroline and Gafsa or Reno were outstanding and among the 
national ones, Huila. Phosphate rock Pesca was inferior. In a trial in which some phosphate 
rocks were compared to triple superphosphate-simple superphosphate-Escorias Thomas, a 
positive response was obtained at 200 kg P2O5 /ha when triple superphosphate (24 t/ha) was 
used. With phosphate rock Huila + S (5:1), yields at this level were similar (22 t/ha) but 
when used alone, yields lowered to 19 t/ha. The addition of another 200 kg P2 0s/ha 
slightly increased yields in relation to the rocks. In 1977 and at the same site, the 1st trial 
was resown to observe the residual effect There was a marked residual effect with the 
application of 400 kg P2O$/ha in 1975-76. Phosphate rocks Huila and Posca had similar 
yields at the level of 400 kg P2 Q5 /ha of triple superphosphate. In an Inceptisol of Santan
der de Quilichao (Cauca, Colombia), 2 trials were planted that evaluated phosphate rock in 
comparison to triple superphosphate, Escorias Thomas, molten Mg phosphate and the 
mixture Huila + triple superphosphate at levels of 0-300 kg P2 OJha. No significant re
sponses were obtained during the 1st and 2nd yr at the levels or sources used. A slightly 
positive effect was obtained with phosphate rock Hulls, The residual effect is to be evalu
ated in following yr (Author'ssummary. Trans. by L.M.F.) D01 D03 

0050 

14161 PILLAI, K.G. and GEORGE, C.M. Quality of tubers in tapioca (Manihot 
utflissima Pohl vat "Malayan-4", as influenced by N, P, K and Ca fertilization. 
Agricultural Research Journal of Kerala 16(2):166-170. 1978. EngL, Sum EngL, 
Mal., 7 Refs. 

Cassava. Field experiments. Fertilizers. N. P. Potash. Ca. Tubers. Dry matter. Starch content. 
Protein content Tuber productivity. India. 

Field expt. on cassava var. Malayan-4 studied the effect of 3 levels each of N (50, 100, 
and 150 kg N/ha), P (0, 50 and 100 kg P2 0,/ha), potash (100, 150, and 200 kg K2 0/ 
ha) in conjunction with Ca (0, 600, and 1200 kg CaO/ha) on the quality of cassava tubers 
grown in the red loam soils of Agricultural College farm at Vellayani, Trivandrum (India). 
These have shown that application of higher levels of N beyond 100 kg/ha decreased the wt. 
of the edible fleshy portion of tubers, although it increased the protein content, DM and 
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starch content Application of K increased the wt. of edible portion, DM and starch content 
of tubers, although its application beyond 150 kg K2 0/ha reduced protein content. Appli
cation of moderatedevels of 50 kg P O, and 600 kg CaO/ha also had some favourablc
influence on starch content, although they had very little effect on the protein content, 
as well as on'the wt. of the edible fleshy portion of tubers. (Author'ssummary) DOI C03 

0051 
14142 SAMPAIO, C.V. A conservagoo do solo na eultura da mandioca, Mfnihot 
esculenta Crantz. [Soil conservation in cassavacultivation). In Universidade Federal 
da Bahia. Escola de Agronomia. Informe cientffico anuaL Cruz das Almas-BA, Bra
sil, 1977. pp.165-166, Port. 

Cassava. Field experiments. Planting. Soil conservation practices. Tuber productivity. Brazil 

'Apreliminary expt. was conducted on sodl conservation at the Escola de Agronomia, Univer
sidade Federal da Bahia, Cruz das Almas (Brazil). The following treatments with 4 replica.
tions were used: rows perpendicular to the gradient; contour rows; permanent ridges, and 
terraces. There were no significant differences with regard to tuber yield. It is recommended 
to continue these studies based on the determination of the loss of soil and moisture with 
the different cultural practices. (Summary by .G. Trans.by L.M.FJ DOI 

0052 
12104 SITTIBUSAYA, C. and KURMAROHITA, K. Soil fertility and fertiliza
tion. Bangkok, Thailand, Department of Agriculture, 1978. 18p. Engl., Illus. 

Paper presented at Workshop on Cassava Production and Utilization, Khon Kaen, 
Thailazid, 1978. 

Cassava. Soil fertility. Fertilizers. N. P. K. Ca. Mn: MS. Zn. S. Fe. Thailand. 

An analysis is presented of the results obtained in fertilization trials conducted in Thailand 
during the following periods: (1) 1954-67, N and P were found to have a greater effect on 
some soils than K; (2) 1967-72, research showed that N is the limiting factor in most cas
sava-producing soils, therefore 40-96 kg N/ha are recommended according to the level of soil 
fertility'and the price of fertilizers and (3) 1972-up to the present, the levels of soil fertility 
are described. In trials on minor elements, these were shown to increase fresh stem wt. and 
starch contents of the DM in the root; however, the increase of root yield was not signifi
cant. Expt. from 1975-77 revealed that in 3 consecutive cassava croppings, the quantities 
removed were 103, 6.9 and 89 kg/ha of N, P, K, resp. in unfertilized plots; when plots were 
fertilized with high rates of fertilizers, removals increased to 235, 60 and 250 kg/ha of N, P, 
K, resp. fSummary by FG.Trans. by L.M.F.) DOI 

0053 
13797 ASOKAN, P.K., NEELAKANTAN POTTY, N. and SUDHAKARA, K. 
Nutritional studies on cassava in the red sandy loam soil of North Malabar. In 
-National Seminar on Tuber Crops Production Technology, Coumbatore, India, 
1980. Proceedings. Coimbatore, Tamil Nadu Agricultural University, 1980. pp.72
74. Engl., Sum. Engl., 5 Refs. 

Cassava. Field experiments. Fertilizers. N. Potash. Cultivars. Tuber productivity. India. 

An expt. was conducted at the Coconut Research Station, Nileswar (India) during 1978-79 
to study the effect of N and potash on a local cv. Thiruvalla and hybrid H-1687. The results 
showed that the growth and yield parameters like tuber, length and 0 and no. of tubers/
plant do not vary significantly, N increased the canopy wt./plant. Hybrid H-1687 produced
higher canopy wt. than the localvar.Tuber yield increased with higher levels of N. Thiruvalla 
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gave a max. yield of 13,241 kg/ha with 180 kg of N whereas H-1687 recorded a max. yield 
with 120 kg of N (27,593 kg/ha). Thizuvalla failed to respond to higher levels of potash, all 
3 levels being equal. The hybrid var. produced max. yields at 120 kg. There was a signifi
cant reduction in the tuber yield when the application of potash was increased to 180 kg/ha. 
(Author'ssummary) DOI D03 

0054 
12173 VILELA, E. DE A. and ANTUNES, F.Z. Clima pana a mandioca. (Climate 
for casstva). Informe Agropecuirio 5(59160):46-49. 1979. Port, 2 Refs., laus. 

Cassava. Adaptation. Temperature. Water requirements (plant).Maps. Brazil. 

A distribution by areas was made according to climatic adaptation for cassava cultivation, 
considering parameters of av. annual temp. and water index. Four areas were reported: (1) 
apt, with satisfactory thermic and wkter conditions; (2) marginal, with thermic restrictions, 
frosts may occur; (3) marginal to inapt, excess water; and (4) marginal to inapt, water 
insufficiency. A map with the 4 different areas is presented; furthermore, a graphic repre
sentation of water balances is included. (Summary by F.G. Tran± by L.M.F.) D01 

0055 
13778 POTTY, V.P. Occurrence of vesicular-arbuscular mycorrhiza in certain 
tuber crops. Journal of Root Crops 4(1):49-50. 1978. Engl., 10 Refs., Illus. 

Cassava. Field experiments. Myconrhiza. Tubers. India. 

An expt. was conducted to study the mycorrhizal association in tuber crops. Samples of 
cassava, sweet potato (Ipomoea batatas), Dioscorea sp., Colocasia sp., Amorphophallus sp. 
and Coleus sp. were collected at the Central Tuber Crops Research Institute farm. Rhizos
phere soil samples from all the tuber crops were collected to determine the presence of 
spores in the soil. The intensity of infection in the roots was determined on the basis of 
microscopic examinations of stained samples, which revealed the presence of typical VA 
mycorrhizal association in root samples of cassava, coleus, and sweet potatoes while neither 
vesicles arbuscules nor external mycelium was observed in other crops. Rhizosphere soil of 
cassava, coleus, and sweet potatoes presented a no. of spores with different color shades 
having various peripheral morphologies. Endogone sp., observed during this investigation, 
was involved in VA mycorthizal type of association with cassava, sweet potato and coleus 
roots. (Summary by F.G. Trans. by L.M.F) DO 1 

0056 
13795 MUTHUSWAMY, P. and CHIRANJIVI RAO, K. Influence of nitrogen and 
potash fertilization on tuber yield and starch production in cassava varieties. In Na
tional Seminar on Tuber Crops Production Technology, Coimbatore, India, 1980. 
Proceedings. Coimbatore, Tamil Nadu Agricultural University, 1980. pp.64-66. 
Engl., Sum. Engl., 8 Refs. 

Cassava. Field experiments. Cultivars. Fertilizers. N. K Tuber productivity. Potash. Starch 
content. India. 

The vat. Burma and H. 165 produced 37.22 and 37.39 t of fresh tuberslha and 6.19 and 
6.32 t of starch/ha, resp. The economic dose was found to be 8.3 and 2.36 kg of N and 
K2 O, resp. for the yield of 43.33 t of fresh tubers/ha. An economic N:K ratio of 1:2.8 was 
found to be optimum for cassava. Va. Burma registered higher starch content than H. 165. 
Potish fertilization increased starch content while N and K increased the starch yield/ha 
over the control. (Author'ssummary) D01 D03 C03 
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0057
 

12105 SILVA, J.R. DA Mandioca entre dois fogos. fCassava). Coopercotia 23 
(207) :26-29. 1967. Port., Illus. 

Cassava. Research. Fertilizers. N. P. K. Mineral deficiencies. Brazil. 

The results obtained in research conducted by the Instituto Agroneimico de Campinas 
(IAC), Sro Paulo (Brazil) on NPK fertilization are given. Some of the problems that may 
occur in the crop due to the deficiency of these nutrients are analyzed. It is recommended 
to use the complete NPK formula-for root crops destined for human consumption and P 
fertilization alone (based on 80 kg P/ha) for crops destined for industrial purposes. 
(Summary by F.G. Trans. by L.M.F.) D01 

0058 
12175 TANAKA, R.T., LOPES, AS. and PONTE, A.M. DA Calagem e adubaggo 
da cultura da mandioca. (Liming and fertilizationof cassavacrops). Informe Agro
pecudalo 5(59/60):54-62. 1979. Port., 25 Rcfs., Illus. 

Cassava. iAgricultural lime. Mineral deficiencies,. N. P. K. Ca. Mg. S. Zn. Cu. Fe. Mn. B. 
Fertilizers. Brazil. 

A literature review on the response of cassava to liming is presented. Functions, symptoms 
of deficiency, and quantities of N, P, K, Ca, Mg, S, Zn, Cu, Fe, Mn, and B extracted by the 
plants are described. Technical recommendations are included on NPK fertilization for 
cassava cultivation in the state of Minas Gerals (Brazil) according to soil analysis. (Summary 
by F.G. Trans. by L.M.E.) D 01 

0059 
13799 ASHOKAN, P.K. and SREEDHARAN, C. Effect of potash on growth; 
yield and quality of tapioca variety "H. 97. In National Seminar on Tuber Crops 
Production Technology, Coimbatore, India, 1980. Proceedings. Coimbatore,Tamil 
Nadu Agricultural University, 1980. pp.78-80. Engl., Sum. Engl., 13 Refs. 

Cassava. Field experiments. Fertilizers. K. Manures. Tuber productivity. Tubers. Dry matter. 
Starch content. Protein content. HCN content. Cooking. India. 

An expt. was initiated to study the effect of different levels and time of application of K in 
conjunction with FYM on cassava var. H-97. The results indicated that max. tuber yield was 
obtained at 112,5 kg of K. Three split applications gave a better response at lower levels of 
K. FYM gave a better response at higher levels of K. Utilization index showed a decrease 
after 75 kg of K. Quality parameters such as DM and starch content were favorably influ
enced by K fertilization. CP and HCN content showid a decrease with K application. 
Cooking quality was improved by the application of K. (Author'ssummary) DOI C03 

0060 
13796 RAMANATHAN, K.M. et at. Influence of nitrogen and potassium on the 
yield and quality of cassava. In National Seminar on Tuber Crops Production 
Technology, Coimbatore, India, 1980. Proceedings. Coimbatore, Tamil Nadu 
Agricultural University, 1980. pp.67-71. Engl., Sum. Engl., 20 Rets. 

Cassava. Field experiments. Fertilizers. N. K. Tuber productivity. Starch content. India. 

Results of field expt, conducted at Coimbatore and Hhavanisagar centers (India) showed 
that the application of N at higher levels did not significantly influence the fresh tuber yield, 
although there was a numerical increase in yield at 120 kg N/ha. The interacting effect of N 
and K on tuber yield was significant only at the Bhavanisagar center. Starch content was 
significantly influenced by N and K application at both centers. Application of 80 kg N/ha 
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in combination with 120 kg K2 O/ha was found to be optimum for obtaining higher yields 
of tubers with high starch content. (Author's summary) DOI D03 

0061 
13800 NAIR, P.G. and KUMAR, B.M. Response of cassava to micronutrient 
application in acid laterite soil. In National Seminar on Tuber Crops Production 
Technology, Coimbatore, India, 1980. Proceedings. Coimbatore, Tamil Nadu 
Agricultural University, 1980. pp.81-83. Engl, Sum. Engl., 9 Refs. 

Cassava. Field experiments. Fertilizers. Zr Mo. B. Tuber productivity. Starch content. 
Tubers. HCN content. India. 

The influence of different micronutrients,alone and in combination,on cassava was studied 
in an acid latosol soil of low CEC and dominant in kaolinitic clay minerals. Cassava re
sponded significantly to the soil application of Zn, Mo and 1 and the yield increase was 4.0, 
2.8 and 3.1 t/ha, resp. Due to the application of mieronutrients, particularly Zn, an increase 
in starch content and a decrease in HCN content of tubers were also noted. (Author'ssum
mary) DOI C03 

0062 
12924 ASHER, C.J., EDWARDS, D.G. and HOWELER, R.H. Nutritional disor
ders of cassava (Manihot esculenta Crantz). St. Lucia, University of Queensland. 
Department of Agriculture, 1980. 48p. Engl., 54 Refs., Illus. 

Also in Spanish. 

'Cassava. Soil requirements. Climatic requirements. Mineral deficiencies. N. P. K. Mg. S. Ca. 
B. Mn. Fe. Zn. Cu. Symptomatology. pH. Nutritional requirements. 

A literature review is presented on the optimum climatic and soil conditions for cassava 
production. The diagnosis of nutritional problems, emphasizing visual symptoms and the 
leaf position is discussed. A description is given of N, P, K, and Mg deficiencies and Mn, Al, 
and B toxicities, disorders producing symptoms mainly on older 'leaves; S deficiency which 
produces symptoms on either upper or lower leaves; Ca, B, Fe, Mn, Zn, and Cu deficiencies, 
heavy metal toxicities and effects of alkalinity and salinity, disorders producing symptoms 
on younger leaves. Color photos are included on all the symptoms of deficiencies and toxi
cities. [Summary by F.G. Trans. by L.M.F.) DOI 

0063 
13798 RAMASWAMY, N. and MUTHUKRISHNAN, C.R. Nutritional require
ments of certain cultivars of tapioca. In National Seminar on Tuber Crops Produc
tion Technology, Cofmbatore, India, 1980. Proceedings. Coimbatore, Tamil Nadu 
Agricultural University, 1980. pp.75-77. Engl., Sum. EngI., 7 Refs. 

Cassava. Field experiments. Cultivars. Fertilizers. N. P. K. Tuber productivity. Cooking. 
India. 

Investigations were undertaken on the nutritional requirements of cassava on 3 var. 11. 
1687, CO. 1 and H. 2304, at the Faculty of Horticulture, Tamil Nadu Agricultural Universi
ty, Coimbatore (India) during 1978-79. There were no significant differences between dif
ferent fertilizer treatments. However, among the var. H. 1687 has presented higher yields 
(71,685 kg/ha) in comparison to other var. (CO. 1, 50,445 kg/ha and H. 2304 with 40,444 
kg/ha). The cooking quality test indicated the superiority of H. 1687 and the dull, white 
and crisp flesh in CO.I. The flesh of H.2304 after cooking-became soggy. (Author'ssum
mary) DOI D03, 
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0064 
13427 ALFONSI, R.R. Zoneamento climtio da mandioca industrial paa oesta
do de Sfo Paulo. (CGinatic zoning for cassavacultivation for industrialpurposeshi 
the state of Sdo Paulo). Sao Paulo, Brasil, Secretaria da Agricultura. Coordenadoria 
do Assist~ncia Tdenica Integral, 1975. 12p. Port., Illus. 

Paper presented at Curso sobre a Cultura da Mandioca. 

Cassava. Climatic requirements. Temperature. Water requirements. Brazil. 

The parameters that should be taken into consideration for the climatio zoning of areas apt 
for cassava cultivation for industrial purposes in the state of Sgo Paulo (Brazil) are analyzed. 
A brief bibliography is included on the climatic requirements of the crop and the different 
parameters that were considered when making out the climatic maps. Parameters adopted 
for this case were: (a) mean annual temp. = 190 C, (b) mean annual temp. = 17'C; and (c) 
Thomwaite water index (ia) w100. Four zones of climatic adaptation were defined: A (av. 
annual temp. > 190C and Im < 100, the zone of greatest adaptation and including almost all 
of the state, the Valle de Parafba and the Valle de Ribeira de Iguape); B (mean annual temp. 
between 17-19'C, considered a marginal are due to the frequent frosts and situated to the 
south of the plains and in the mountain ranges); C (Im > 100, inapt due to excess humidity 
and consisting of coastal areas and SE slopes of the Sierra de Mar); D (mean annual temp. 
< 170 C, inapt due to thermic insufficiency and consisting of the coldest and highest 
mountain ranges of Mantiqueira and de Mar). (Summary by LB. Tuans. by L.MTF) D01 

0065 
14619 VANDER ZAAG, Fo et al. P nutrition of cassava, including mycorrhizal 
effects on P, K, S,Zn and Ca uptake. Field Crops Research 2(3):253-263. 1979. 
Engl., Sum. EngI., 28 Refs., Was. 

Cassava. Field experiments. Absorption. Nutritional requirements. P. Fertilizers. Cultivars. 
Mycorthiza. Analysis. Leaves. USA. 

Field expt. howed that cassava is able to extract sufficient nutrients for root production 
from some soils which are very infertile. One cv. which had a high yield potential produced 
greatest root yields at 0.025 ppm soil P while 5 other cv. did not respond to P fertilizers 
even when soil solution P was as low as 0.002 ppm. The results demonstrate that cassava 
is able to extract nutrients by forming mycorrhizal associations. These mycorrhizae effect
ively increase absorption of P,K, S and to lesser extent Zn. Ca absorption was not increased 
by mycorrhizal associations. (Summary by Abstracts on TropicalAgriculture)DOI 

0066 
14182 PERIM, S., LOBATO, E.and GALRXO, EZ. Efeito da calagem e de nu
trientes no rendimiento da mandioca [Manihot esculenta Crantz) em solo sob 
vegetao de cerrado. (Effect of liming and nutrients on cassava yields grown 
in cerrado soil). Revista Brasileira do Ciencia do Solo 4:107-110. 1980. Port,, 
Sum. Port., Engl., 20 Refs., llus. 

Cassava. Field experiments. Agricultural lime. Fertilizers. Ca. Mg. P. K. S. Zn. B. Mo. Cu.
 
Mn. N. Tuber productivity. Starch content. Canopy. Brazil.
 

To evaluate the effect of liming and nutrients on yields of the cassava roots, starch con
tent and aerial parts (leaves and stems), a field expt. was conducted on a dark red latosol 
of clay texture, originally under "cerrado" vegetation. The expt. consisted of an unfertilized 
control (virgin soil); a complete fertilizer treatment consisting of limestone and nutrients 
(N, P,K, S, B, Cu, Mn, Mo, and Zn) and 10 other treatments, each omitting limestone or 
one of the nutrients. Only the control and those treatments lacking either P, or K, or Zn 
showed a significant reduction in yield (roots, starch content and aerial part), when 
compared to the complete fertilizer treatment. (Author's summary) DOI D03 
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0067
 
14613 YOST, R.S. and FOX, R.L Contribution of mycorrhizae to P nutrition 
of crops growing on an oxisol. Agronomy Journal 71(5):903-908. 1979. EngL.,
Sum. EngL, 25 Refs., Illus. 

Cassava. Field experiments. Nutritional requirements. Fertilizers. P. Growth. Mycorzrhiza.
Absorption. USA. 

A field trial was carried out with chinese cabbage, cowpea, soybeans, cassava, onion, Leucae
na leucocephala, and Stylosanthes hamata. Plant growth and P uptake by non-mycorrhizal
(methyl bromide-fumigated soil) and mycorrhizal (non-fumigated soil) plants were deter
mined at 10 soil P levels. The results showed that chinese cabbage, which does not form 
symbiotic mycorhizal associations, consistently grew better and took up more P from 
fumigated than from non-fumigated soil. All other crops growing in non-fumigated soil 
formed mycolrhizal associations. In general, plants growing on fumigated soil were not 
infected with mycorrhizae. In P deficient situations, plant P conen. was enhanced by
mycorrhizal associations. (Summary by Abstractson TropicalAgriculture)DOI 

0068 
14147 QUEIROZ, G.M. DE et at. Efeito da fertilizacao corn macronutrientes (N,
P, K) em mandioca (Manihotesculenta Crantz) no Estado do Cearn. [Effect offert
lization with macronutrients (N, P, K) on cassavain the state of Ceardj. In Empresa
de Pesquisa Agropecuiria do Ceard. Relat6rio anual de pesquisa, fitotecnia. Fortale-
za-CE, Brasil, 1980. pp.83-96. Port., Sum. Port., 6 Refs. 

Cassava. Field experiments. Cultivars. Fertilizers. N. P. K. Starch content Tuber productivi
ty. Brazil. 

Between 1978-79,2 trials were conducted on fertilization with NPK in cassava in the munici
palities of Pacajus and Capistrano in the state of Cean (Brazil). A 3 x 3 x 3 factorial split
split plot design was used with one replication. Plots included leyels of fertilization and sub
plots, cv. Chu and Pery. Fertilization did not affect the trial at Pacajus, but the presence of 
N and P significantly increased root and canopy yields in the expt. at Capistrano. Fertiliza
tion did not affect starch content in either locality. Cv. were only statistically different 
regarding starch content; the highest being cv. Pery, which also had a slightly higher root 
production. (Author'ssummary. Trans. by L.M.F.) D01 D03 

0069 
14135 CONCEI9XO, A.flDA Teste de zendimento corn linhas promissoras de 
mandioca, Manihot eseulenta Crantz. (Study on yields with promissory cassava 
lines). In Universidade Federal da Bahia. Escola de Agronomia. Informe Cientf
free Anual. Cruz das Almas-BA, Brasil, 1977. pp.80-84. Port. 

Cassava. Field experiments. Cultivars. Tuber productivity. Fertilizers. Agricultural lime. 
Injurious mites. Brazil. 

The Cassava Genetic Improvement Program, developed at the Eseola de Agronomb, U.
Federal da Brahia, Brazil, established an expt. to study the yields of promising var. with 2 
traditional regional cv. (Cigana and Aipim Bravo) as controls. The effect of fertilization and 
liming on clone productivity was also studied; 2 replications were established for this 
purpose. A former evaluation was carried out on the influence of fertilization on clone and 
cv. susceptibility to mites, observing that incidence decreased with fertilization. (Summary
by F.G. Trans.by L.M.F D01 F03 

0070 
12010 BRAWIJAYA UNIVERSITY. FACULTY OF AGRICULTURE. CASSAVA 

3 5 RESEARCH PROJECT. Progress report VL Malang, Indonesia, 1977. p. Eng!.,
illus. 
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Cassava. Field experimentS. Research. Fertilizers. N. P. K. Tuber productivity. Planting. 
'Spacing. Mukibat. Harvesting. Timing. Inddnesia. 

The activities of the Cassava Research Project, Brawijaya U. (Indonesia) during 7 me. are 
reported. Results of all Phase I expt. and the execution of 1st yr Phase [I expt. are included. 
Problems encountered were erratic rainfall, short duration of the rainy'season at Muneng 
and Tuban, and mite and mealybug attacks. N increased root yields of Mukibat cassava 
(48-90%); P and K treatments did not significantly increase yields and OM application 
increased root yields 20% at Tulungagung. Optimum planting distance was nearly the same 
for normal and-Mukibat cassava. Yields increased as the growth period increased from 9 to 
18 me. (15 me. at Muneng). Yields increased when -reused graftings were utilized (up to 
4 times), these should be longer because the lower parts will be cut at each harvest. There 
was no difference in yields of vat. Pandesi or Raung at different locations; Faroka was 
relatively appropriate for all locations and Valenea showed higher yields at Lumajang. N 
increased normal cassava yields, P and K did not affect them. (Summary by LB. Trans. by 
LM.F. DOI D02 

0071 
14138 CONCEItAO, A.]. DA Competigto de cultivares x adubaqao x 6pocas 
de colheita em mandioca, Manihot esculenta Crantz. (Competence of cultivars 
x fertilization x harvest time in cassava). In Uniiersidade Federal da Bahia. Escola 
de Agronomia. Informe cientifico anual. Cruz das Almas-BA, Brasil, 1977. pp.88
92. Port. 

Cassava. Field experiments. Cultivars. Fertilizers. P. N. Harvesting. Timing. Tuber productiv
ity. Foliage. Starehcontent. Harvest index. BraziL 

Results are given of the 1st harvest of an expt. conducted at the Escola de Agronomia of the 
U. Federal da Bahia (Brazil) with 6 regional cv. (Salangor Preta, Cigana, Sutinga, Graveto, 
Vassoura Branca, and Aipim Maragogipe) planted, with or without fertilization and harvested 
at 14, 18, and 22 me. Fresh wt. of the roots (t/ha), wt. of the canopy (t/ha), starch %, and 
Hl/subplot were determined- Cv. Salangor Preta, Cigana, Sutinga, and Graveto were out
standing in root yield and preferred by farmers. Due to its high branching, Cigana shows a 
great facility for cultural practices and harvest. Starch contents Nere satisfactory and starch 
production (< 100 kg/ha) was considered economically significant. (Summary by LB. 
Tians. by L.M.F.} DOI D02 

0072 
14139 SENA, Z.F. DE, CONCEI;AO, A.J. DA and CAMPOS, H. DOS R. Respos

tas de cultivares de mandioca a irrigaq'o. (Responseofcassavacultivarsto irrigation). 
In Universidadc Federal da Bahia. Escola de Agronomia. Informe cientifico anual. 

9 7 -10 0 Cruz das Almas-BA, Brasil, 1977. pp. . Port. 

Cassava. Field expeainients. Cultivars. Irrigation. Tuber productivity. Starch content. Brazil. 

The performance of 12 cassava cv. (Cigana, Salangor Preta, Graveto, Iracema, Mendubi, 
Landir, Aipim Bravo. Mamffo, Olho de Porba, Sipeal 2, Vassoura Branca, and Vermelhinha 
Branca) to water supplementation was studied at the Hacienda Candeal of the Escola de 
Agronomia of the U. Federal da Bahia (Brazil) to select those cv. that best responded to 
sprinkler irrigation, taking into consideration root yield and starch content, among other 
characteristics. An exptL random block design was used with 5 replications and crops were 
fertilized with 400 and 50 kg P2 0, and KO/ha, resp. Harvesting took place at 15 me. of 
the growth cycle. The effect of the cv. was significative in both root production and in the 
canopy of the plants. Aipim Bravo and Mam'o figure among the outstanding cv. (38.54 and 
38.38 t of roots/ha, resp.). The highest %of starch were found in cv. Cigana, Graveto, Men
dub!, Landir, Sipeal 2, Vassoura Branca, and Vermelhinha Branca. Cigana and Ollo de 
Pomba were outstanding for their facility for cultural practices. (Summary by LB. Trans. 
by LMF.J DOI D03 
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0073
 
14183 CHAN, E. and TAN, Y.P. Field scale trial with tapioca and napier grass on 
deep water. In Conference on Chemistry and Fertility of Tropical Soils, Kuala 
Lumpur, Malaysia, 1973. Proceedings. Kuala Lumpur, Persatuan Sains Tanah 
Malaysia, 1973. pp.210-219. Engl., Sum. Engl., 9 Rots., Illus. 

Cassava. Field experiments. Fertilizers. Agricultural lime. Cu. Growth. Costs. Income. 
Protein content. Tubers. Dry matter. Tuber productivity. Malaysia. 

Commercial scale pilot plantings of cassava and Pennisetumpurpureumwere undertaken on 
virgin deep peat soil in United Plantations (Malaysia),so as to-determine their economic 
feasibility. The Black Twig var. of cassava was grown on 15 ac of clean cleared peat of pH 
3.0. Before planting, limestone dust was applied at 2 t/ac followed by 60 and 30 lb/ac of 
CIRP and copper sulphate snow, resp. Three weeks after planting 400 lb/ac of CCM 66 
(14:14:14) were applied. Growth from the onset was below av. and uneven. Sporadic 
shoot yellowing and dieback symptoms were 1st evident at 3 wk. of growth. A yield of 7.3 
t/ac of fresh roots was obtained after 14 mo. growth. The DM and starch contents were low 
at 24 and 20%, resp. P. purpureum was grown on 3 ac of peat. Limestone dust, CIRP and 
copper sulphate snow were applied at rates similar to cassava, with 200 lb/ac ammonium 
nitrate after each cut. Growth was fairly rapid, though uneven and no deficiency symptoms 
were visible. Trial cuts made at different intervals indicated that 4 weekly cuttings gave 
the best returns in terms of total CP produced and leaf to stem ratio. The leaf CP content 
fell sharply from 16.5% at 4 wk. to 9% at 6 wk. The yield of DM at 4 wk. was 0.8 t/cut 
compared to 0.9 t at 6 wk. and the leaf/stem ratio was 200 and 100%, resp. A cost and 
return analysis clearly indicated that field scale planting of these 2 crops were uneconomic 
due to the high production costs and poor yields. (Author'ssummary) D01 C03 

0074 
14636 CHAN, S.K. and TAN, S.L. Induced deficiency symptoms ofsome specific 
mineral elements in cassava. MARDI Research Bulletin 7(l):106-11. 197R. Engl., 
Sum. MaL, EngL, 4 Refs., lWs. 

Cassava. Laboratory experiments. Mineral deficiencies. K. Mg. Cu. Zn. Chlorosis. Tuber 
development. Malaysia. 

Deficiency symptoms of K, Mg, Cu,and Zn in cassava were induced by simple water culture 
of rooted shoots. Descriptions and illustrations on foliar symptoms and on the effects of 
root development were present6d. (Author'ssummary) DOl 

0075 
14622 ARISMENDI, L G. Fertilizaei6n. (Fertihzation).In-.. Pricticas culturales, 
almacenamiento y procesamiento del cultivo de la yuca (ManihotesculentaCrantz). 
Jusepfn, Venezuela, Universidad de Oriente. Escuela de Ingenierfa Agron6mica,

1 2 6 1980. pp. 9 8 - . Span., Sum. Span., 43 Refs. Illus. 

Cassava. Field experiments. Fertilizers. N. P. K. Tuber productivity. Agronomic characters. 
Venezuela. 

On an ultisol of the Sabana Exptl. Station of the Escuela de Ingenierfa Agron6mica, U. de 
Oriente (Venezuela), 3 dosis of the nutrients N, P (100, 150, and 200 kg/ha), and K (50, 
100, and 150 kg/ha), were band applied at planting next to cuttings of cassava cv. Querepa 
to determine which dosis of N, P, and K gives the highest root production and other 
agronomic characteristics. N and P were shown to be the most important nutrients limiting 
yields. To obtain max. root production, 34.52 t/ha, roots with av. wt. of 373 g, 0 of 6.73 
cm. and length of 35.35 cm, between 50-100 kg K/ha and 100 kg NP/ha should be applied. 
Due to its requirements of root growth, it is necessary to plant cassava in soils presenting 
appropriate physical characteristics. In the eastern area (Sucre, Anzoitegui, and Monagas) 
there are great extensions of sandy-textured soil and good conditions for tuber root develop
ment. Trials conducted up to date indicate that the cultivation of roots and tubers (sweet 
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potato and cassava) are potentially feasible under conditions with savanma soils; if ade
quate fertilizers and the necessary lime is applied to supply the elements in deficit and 
neutralize its natural acidity. In general, it was found that P is the most limiting nutritive 
element of root production, followed in importance by N and K. Savanna soils are 
predominantly of sandy texture, highly leachable, poor in plant nutrients, acid reaction 
(4.2-5.0), very low in OM (0.2-1.5%) and have low moisture retention. (Authorssummary. 
Trans. by L..F.) D01 DQ3 

0076 
14607 PALTA, J.A. Water storage and distribution in the cassava plant (Manihot 
esculenta Crantz) In__ . Some responses of cassava (Manihot esculenta Crantz) 
to leaf water stress and ecological interpretations. Call, Colombia, Centre Inter
nacional de Agricultura Tropical, 1980. pp.125-137. Engl., Illus. 

Cassava. Field experiments. Water requirements (plant). Irrigation. Water stress. 

An expt. was conducted to measure the storage of water in the cassava plant and to analyze 
its contribution to water use under severe drought conditions. Fresh and dry wt. of each 
component (leaves, petioles, stems, and roots) were determined for cassava var. M Col 
22 plants from irrigated plots and plots subjected to water stress for 7 wk. Water distribution 
in each component of the cassava plant under severe stress did not present variation during 
the day and each component did not present significant differences between irrigated plants 
and plants under stress. Cassava plants under water stress distribute and store a greater 
amount of water during the 1st hours of the day. (Summary by LB. Trans. by LM.F) D01 

0077 

14601 PALTA, I. Evaluation of Campbell-Brewster hydraulic press for peas
urement of leaf water potential in cassava. In-. Some responses of cassava (Man!
hot esculenta Crantz) to leaf water stress and ecological interpretations. Call, 
Colombia, Centro Internacional de Agricultura Tropical, 1980. pp.8-22. Engl., 
8 Refs., Illus. 

Cassava. Cultivars. Irrigation. Water stress. Water requirements (plant). 

The measurement of leaf water potential in cassava by a hydraulic press and a pressure 
chamber was compared.in leaf samples of 6 cassava var. (M Col 72, M Col 22, M Col 1684, 
M Col 638, M Ven 218, and M Mex 59) from irrigated plots and subjected to water stress. 
Except for M Col 1684, there was no close agreement between the 2 types of measurement 
with r'. Values obtained with the hydraulic press were generally higher than those obtained 
with the pressure chamber when leaf water potentials were >-12.5 bats; when these were< 
-12.5 bars, values obtained with the hydraulic press were inconsistently lower than those 
estimated with the pressure chamber. For cv. M Col 1684 the 2 measurements showed a 
close agreement. In general, both the data of the 6 cassava cv. and that for each cv. indicate 
a consistent difference in bars for the 2 techniques used. Results obtained suggest that the 
hydraulic press does not accurately and easily measure leaf water potentials in cassava. 
(Summary by LB. Trans. by L.M.F) DOt 

/ 0078 
14640 HOWELER, R.H., EDWARDS, D.G. and ASHER, C.S. Application of the 
flowing solution culture techniques to studies involving myeorrhizas. Plant and 
Soil 59:179-183. 1981. EngL, Sum. EngL., 22 Refs., Illus. 

Cassava. Laboratory experiments. Nutrient solution. Absorption. P. Mycorrhiza. Growth. 
Inoculation. 

A technique to study mycorrhizal effects on growth and P-uptake of cassava grown in 
flowing solution culture is described. F conen. were carefully maintained constant at 0.1, 
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1, 10 and 100 paM by daily analyses and adjustment of the nutrient solutions. Inoculation 
with mycorrhizal roots had a positive effect on P content of plant tissue and/or plant 
growth only at the 2 lowest P-concn. in solution. These conen. are 2-3 orders of magni
tude lower than those normally used in conventional nutrient solution cultures. (Author's 
summary) DOI C03 

0079 
14664 QUEIROZ, G.M. DE et al. Ensaio de sistema do produqa'o para mandioca 
(Manihot esculenta Crantz). (Trial on cassava productionsystems). In Empresa de 
Pesquisa Agropecuiria do Ceai. Relat6no anual do pesquisa, fitoteenia. Fortaleza-
CE, Brasil, 1980. pp.23-36. Port., Sum. Port., 2 Refs. 

Cassava. Field experiments. Cultivars. Fertilizers. Harvesting. Timing. Tuber productivity. 
Starch content. Brazil. 

Between April 1978-Jan. 1980 a trial on cassava production systems was conducted in the 
municipality of Capistrano, Cear. (Brazil). A random block expdl. design was used with 12 
treatments and 4 replications. Two cv., one local and the other introduced, were used, 
having different morphological characteristics although they had the same name (Buja,). 
Treatments were conducted with or without fertilizers, depending on soil analysis. Harvest
ing took place at 3 different times (15, 18, and 21 mo, after planting). Statistical analysis
showed significant effects for cv., fertilizers, and harvest time in relation to root production. 
Branch production was significantly affected by fertilization and cv., only in the 2nd bar
vest. Effects of cv. and fertilization did not affect starch content; this decreased significantly 
through the delay of harvesting. (Author'ssummary. Trans. by L.M.F.) DOI D02 

0080 
14685 OLIVEIRA, S.L. DE, MACEDO, M.M.C.M. and PORTO, M.C.M. Efeito do 
deficit do igua na produqlo de rafzes de mandioca. (Effect of water stress on 
cassava root production). Cruz das Alinas, Bahia, Empresa Brasileira de Pesquisa 
Agropecuaria, 1978?. 3p. Port., Sum. Port, 9 Refs., Illus. 

Cassava. Field experiments. Irrigation. Water stress. Tuber productivity. Brazil. 

An expt. was conducted at the Unidade Estadual de Pesquisa (UEP) of the Empress de Pes
quisa Agropecufria da Bahia (EPABA) at Irec-Bahra (Brazil) to determine the effects of 
wiater stress on cassava cv. Aipim Bravo root production. A random block exptl. design was 
used with 6 treatments and 4 replications. A method of furrow irrigationi was used, applying 
440 m' water/ha/irrigation every 7 days. The wt. of roots of 24 useful plants of each plot 
was determined. Periods between 30-150 days after planting were the most affected by 
water stress. No significant decreases in production were observed (5% level of probability) 
with water stress after the 6th mo. (Author'ssummary. Trans. by L.M.F.) DOI 

0081 
14606 PALTA, J.A. Some aspects of tissue water relations in cassava plant (Ma
nihot esculenta Crantz) and their ecological interpretation. In_. Some responses 
of cassava (Manihot esculenta Crantz) to leaf water stress and ecological inter
pretations. Call Colombia, Centro Internacional de Agricultura Tropical, 1980. 
pp.102-124. Engl., 15 Refs., Illus. 

Cassava. Cultivars. Branching. Water requirements (plant). Water stress. 

Two expt. were conducted to: (1) examine the application and other implications of the 
pressure/vol. technique (PIV) in the study of water stress in the cassava plant and (2) 
determine the relation of the water content in the tissue and its water potential. The P/V 
technique was used with branches of var. M Col 22 and M Mex 59 to determine the chasae

34 



teristics of water relations. Among the observations noted the following are found: the lack 
of considerable differences between the values of the relation between dry wt. and turgid. 
wt. for stressed and unstressed leaves of the 2 cassava var. suggest that the amount of water 
in cell walls is closely related to the different proportions of the macromolecules (hemi
cellulose and pectic substances), rather than the thickness of the cell walL The lowest and 
slowest decreases of the water content in the cell wall in M Col 22 (3.5%) compared to M 
Mex 59 (30%) suggests that the regulator capacity of the cell wall in M Col 22 may be an 
indicative factor of acclimatization to drought. On the hand, a higher intra-var. variation 
is indicated instead of a variation between the 2 var. The ability of the leaves of both vaL 
studied is associated with the recovery of leaf area diminished under stress conditions. (Sum
mary by LB. Trans, by LM.F.) DO1 

0082 
15051 LAL, R. Effects of soil moisture and bulk density on growth and develop
ment of two cassava cultivars. In Terry, E.R., Oduro, K.A. and Caveness, F. eds. 
Triennial Root Crops Sympositum of the International Society for Tropical Root 
Crops, lst., lbadan, Nigeria, 1980. Tropical root crops: research strategies for the 
1980s. Proceedings. Ottawa, Canada, International Development Research Centre. 
Series IDRC-163e. 1981. pp.104-110. Engl., Sum. Engl., Fr., Illus. 

Cassava. Soil water. Cultivars. Water requirements (plant). Growth. Dry matter. Water stress. 
Nigeria. 

The effects of soil moisture and soil density on cassava yields were studied on a well-drained 
soil derived from fine-grained biotite gneiss and Schist parent materials. Two soil densities 
and 2 soil moisture treatments were used. Two cassava var. were tested: lsunikakiyan and 
improved 30211. Water use, plant growth, and DM production were evaluated. Findings 
showed that soil-moisture stress adversely affects shoot and root growth, water consump
tion, and water use efficiency, although there are var. differences to drought stress- Adverse 
effects of soil-moisture stress are accentuated when the plant's root system development is 
inhibited by high soil bulk density or low total porosity. (Author'ssummary) DOI C01 

0083 
15031 OKEKE, J.E. and KANG, B,.T Evaluation of some major soils from South
em Nigeria for cassava production. In Terry, E.R., Oduro, K.A. and Caveness, F. 
eds. Triennial Root Crops Symposium of the International Society for Tropical 
Root Crops, 1st. [badan, Nigeria, 1980. Tropical root crops research strategies for 
the 1980s- Proceedings. Ottawa, Canada, International Development Research 
Centre. Series IDRC-163e. 1981. pp.99-103. Engi., Sum. Engi., Fr. 

Cassava. Laboratory experiments. Soil physical properties. Soil fertility. Growth. Plant 
development. Nigeria. 

A pot trial was carried out with cassava and 7 benchmark soils commonly used for cassava 
production m the forest and derived savanna of s. Nigeria. Soils from basement complex 
rocks from the forest zone (Araromi, Egbeda, and Apomu series) have higher potential for 
cassava production than those derived from sandy sedimentary rocks (Alagba, Onne, and 
Nkpologu series) or sandy soil from derived savanna (Shante series). Differential N, P, K, 
Mg, S responses and Zn deficiency were also observed among the 7 soils. Data obtained can 
be used as a guide for fertilizer expt. (Author'ssummary) DOI 

0084 
15001 OBIGBESAN, G.O. and FRITZ, A. Nigeria: la fertilizaci6n de eultivos tube
rosos-en zona tropical. (Nigeria:fertilizationoftuber crops in tropicalareas). Repor
tes Agrf'colas.l:7-11.1980. Span._ Ilus. 

Cassava. Fertilizers. N. P. K. Nutritional requirements. Nigeria. 
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Tropical root crops comprising yams, cassava, sweet potato, taro (Colocasia eseulenta) and 
tannia (Xanthosoma sagittifolium) are major staple foods in the humid tropics providing 
food for around 500 million people. Production levels, nutrient requirements, role of the 
nutrient elements, assessment of fertilizer needs and levels, source and timing of fertilizer 
application are discussed. Plant nutrient uptake of the whole cassava plant, with a DM yield 
of 10.5 t of tops and 12.4 t of roots/ha, amounts to 145, 98, and 569 kg N, P2 O, and 
K21/ha, resp. Nutrient removal in yarn roots with a DM yield of 12.13 tfha,amounts to 
155.3, 41.7, 211.9, 5.5, and 17:8 kg N, PO0, K2 0, CaO, and MgO/ha, resp. (Summary by 
AbstractS on TropicalAgriculture)D01 

0085 
15047 TERRY, E.R. Cassava: ecology, diseases, and productivity: strategies for 
future research. In_., Oduro, K•A. and Caveness, F. eds. Triennial Root Crops 
Symposium of the International Society for Tropical Root Crops, Ist., Ibadan, 
Nigeria, 1980. Tropical root crops. research strategies for the 1980s- Proceedings. 
Ottawa, Canada, International Development Research Centre. Series IDRC-163e. 
1981. pp. 4 5-4 8. Engl., Sum. Engi., Fr. 

Cassava. Research. Ecology. Ecosystems. Xanthomonas manihots. Tuber productivity. 
Nigeria, 

Agroecological factors with special reference to climate in the African cassava belt are 
reviewed. The direct effects of climate on the severity of cassava diseases and the survival 
of cassava pathogens are examined, examples being taken from the experience of CBB in 
Africa. A proposal for future research strategies in cassava pathology focusing on the 
ecology of cassava pathogens and other factors limiting cassava productivity in Africa is 
presented. (Author'ssummary)DOI 

0086 
11802 GOOMAROHIT, K. et al. JA study of the response of cassava to high rates 
of N P K fertilizer]. In Thailand. Department of Agriculture. Field Crop Division. 
Report of soil-field crop fertilizer. Bangkok, 1975. pp.414451. Thai., Sum. Engl. 

Cassava. Field experiments. Fertilizers. N. P. K. Tuber productivity. Growth. Absorption. 
Thailand. 

A randomized complete block design was used on Sattahip Soil series at 4 different sites, 
with I replication and 10 treatments. Rates of fertilizers applied to the expt. were. (1) 
0-0-0; (2) 93.75-93.75-93.75; (3) 187:5-181.5-187.5; (4) 375-375-375; (5) 750-750-750; 
(6) 0-375-375; (7) 375-0-375; (8) 375-375-0; (9) 750-750-375; and (10) 750-750-750 + 
M (MgSO 4 , PeS0 4 , ZnSO4 , borax, MnSO4 , and sodium molybdate at 62.5, 18.75, 18.75, 
18.75, 18.75, and 2-5 kg/ha, resp ). Sods were previously cultivated to cassava for 15 
continuous yr without fertilizer application. Plot size was 5 x 17 in2 and the harvesting 
area was 45 in'. One yr-old crops were harvested. Cassava showed good response to f&rti
hzers. The highest yield was obtained at 375 kg N, P2 0 and K2 O/ha. The high rate of 750 
kg/ha decreased yield but increased stem growth. Application of micronutrients did not 
increase yield but showed a tendency to decrease them. The response of NPK fertilizers 
indicated statistically significant differences The analysis of leaves and stems at 5 and 10 
mo. old showed good- correlation with yield. Leaf analysis can be used for yield estimation 
and fertilizer requirements for cassava. Plant uptake of elements into stem and roots of 
cassava from the soil was relatively low.. High fertilizer rates would result in high uptake. 
Nutrient uptake was correlated with the yield parabolically. In these soils N was the 1st in 
importance followed by P and K, resp (Complete text) D01 C01 D03 
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0087
 
11806 UTHAYOPAS, P. etal. [Studies on the residual effects of fertilizers applied 
previously at high rate on the growth and yields of cassva] In Thailand. Depart
ment of Agriculture. Field Crop Division. Report on cassava fertilizer experiment. 
Bangkok, 1976. Thai., Sum. Engl. 

Cassava. Field experiments. Fertilizers. N. P. K. Tuber productivity. Thailand. 

Expt. were carried out in Cholburi Province, Thailand between 1974-75 using a randomized 
complete block design with 4 replications and 10 treatments. Fertilizers applied in the treat
ments were: (1) 0-0-0; (2) 93.75-93.75-93.75; (3) 187,5-187.5-187.5; (4) 375-375-375, (5) 
750-750-750; (6) 0-375-375; (7) 375-0-375; (8) 375-375-0,(9) 750-750-375; and (10) 750
750-750 + minor elements (MgSO 4 , FeSO 4 , ZnSO, borax, MnSO 4 , sodium-molybdate at 
625, 18.75, 18.75, 18.75, 18.75, and 2.5 kg/ha, resp.). Micronutrients were applied only in 
treatment 10. In 1975-76 the same expt. were carried out at the same place but without 
fertilizer application. Residual effects were observed. In the 1st yr, the yield was 34.38 mtl 
ha whereas 26.25 mrha were obtained in the 2nd yr when 93.75 kg NPK/ha were applied. 
The control yielded only 19.38 mt/ha, less than 34% of the lowest NPK fertilizer rate 
applied. The 0-375-375 treatment also had residual effects, yielding > 29%. The 375-375
375 fertilizer rate had a residual effect that increased yield 92% (Complete text) DOI D03 

0088 
11833 THAILAND. MINISTRY OF AGRICULTURE. FIELD CROP DIVISION. 
[Evaluation of fertilizer application technique]. In_. Progress report for 1973. 
Bangkok, 1974?. pp.375-378. Thai., Sum. Engl. 

Cassava. Field experiments. Fertilizers. N. P. K. Tuber productivity. Thailand. 

In order to evaluate the effectiveness of 7 different fertilizer application methods (including 
timing and different fertilizer combinations) expt. were carried out'in 5 different locations 
in Thailand: 2 in Rayeng, 2 in Cholburi, and 1 in Korat. A randomized complete block 
design with 4 replications was used for each treatment at every location, and received 50-50
50 NPK. Treatments were as follows: (1) aeep placement of PK at planting spots before 
planting and N was split into 2 equal rates and applied 1 and 4 mo. after planting; (2) 
broadcast PK at planting time and N was split into 4 equal rates and applied 1, 2, 3, and 4 
mo. after planting; (3) broadcast PK before planting and N was split into 2 equal rates and 
applied 1 and 4 mo. after planting; (4) broadcast NPK before planting; (5) deep placement 
of PK and 50% N at planting spots before planting and 50% N after 2 me.; (6) deep place
ment of NPK at planting spots before planting; (7) deep placement of PK to one side of 
planting site and N was split into 4 equal rates and applied 1, 2,3, and 4 mo. after planting;
and (8) control. Results of the 5 locations based on fresh tuber yields indicated that there 
were no marked differences among treatments, thus the farmer can use any of these meth
ods. (Complete text) DOI D03 

0089 
12811 UTTAYOPAS, P et al. [Agromax field test with cassava]. In Thailand. 
Ministry of Agriculture and Cooperations. Division on Field Crop. Annual abstract 
report. Bangkok, 1977. pp.174-176. Thai., Sum. Engl. 

Cassava. Field experiments. Fertilizers. N. P. K. Tuber productivity. Growth. Thailand. 

From 1976-77, 6 expt.were set up in farmers' fields to determine the effectiveness of the 
soil-conditioning and plant-regulating product Agromax as compared to chemical fertilizers. 
Treatments were as follows: (1) control, (2) Agromax alone at 1 1/1000 in', (3) Agromax at 
2 1/1000 m', (4) 94 kg each N-PO-K 2 O/ha, (5) T4 + T., and (6) 188 kg each N-P 2 0
K.O/ha. Data were taken on yield of the top (leaves and stems) and roots at 12 mo. 
Without chemical fertilizers, Agromax at either rate did not have any beneficial effect. Fresh 
root and top wt. at all locations varied from 21-31 and 8.8-15.6 t/ha, resp. Chemical fer
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tilizers applied with or without Agromax (treatment 4-6), gave different yields but the 
yields obtained are higher than those found with the check and Agromax-treated plants. 
(Summary by KasetsartUniversity) D01 

0090 
14604 PALTA, J.A. Photosynthesis, transpiration and leaf water potential of the 
cassava leaf in response to water stress. In- . Some responses of cassava (Manihot 
esculenta Crantz) to leaf water stress and ecological interpretations. Call, Colombia, 
Centre Internacional de Agricultura Tropical, 1980. pp.35-52. EngL, 13 Refs., Illus. 

Cassava. Laboratory experiments. Water stress. Photosynthesis. Transpiration. Colombia. 

The photosynthesis, transpiration, and leaf water potential of the cassava leaf under water 
stress were studied. Plants of var. M Col 72 were propagated and grown in pots (2 cuttings[ 
pot); after the seedlings were established, there were thinned and all shoots, except the 
longest, were removed. During the 1st wk. plants were watered twice a day; afterwards, once 
a day and later they were subjected to the following treatments: control and water withheld 
for 2,4, 7, 10, and 14 days. Two wk. later, the CO. exchange and H.0 vapor exchange 
were measured, and directly afterwards, leaf water potential. According to the results, net 
photosynthesis and leaf diffusive conductivity decline continuously under short periods of 
water stress and over a range of leaf water potential from -4.5 to -12.5 bars. The relation
ships between leaf water potential and both net photosynthesis and leaf conductance were 
significantly affected by water stress over the mentioned range. Sensitivity of photosynthe
sis to leaf water potential was observed, largely due to an increase of the rate of stress. 
(Summary by I.. Trans. by L.F) D01 C01 

0091 

12816 THAILAND. MINISTRY OF AGRICULTURE. AGRICULTURAL 
CHEMISTRY DIVISION. [A study on suitable time for nitrogen fertilizer applica
tion for cassava]. In _. Progress report for 1968. Bangkok, 1969. pp.19 2 -195. 
Thai., Sum. Engl. 

Cassava. Field experiments. Fertilizers. N. Tuber productivity. Thailand. 

The effect of different times of N application was studied at Rayong, Thailand, using a 
randomized complete block design with 10 treatnents and 4 replications. Each plot received 
a basal application of 62.5 and 37.5 kg P2 O and K O/ha, resp. N was applied at 50 kg/ha. 
as follows: treatment 1 (T,), control; T2 , 50 kg N/ha 1 mo. after planting; T,, split into 2 
equal rates, applied at I and 2 mo. after planting; T4 .split into 3 equal rates applied at 1, 2, 
and 3 mo. after planting; T -9 , following the sequential pattern of T3 and T.; T 0 , split into 
2 equal rates applied at 1 and 5 ma. after planting. Results of the 1st harvest indicated that 
there were no significant differences among application methods on tuber production, due 
to heavy rains during the growing period which resulted in leaching of fertilizer in these 
sandy soils. Significant differences among fertilizer application methods were observed for 
the 2nd harvest. It was suggested that 3-6 split applications (methods no. 4-7) were suitable 
for high tuber production under these, edaphic and environmental conditions. (Complete 
text) DOI D03 
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0092 

15011 ARRIVETS, J. and RAZAFINDRAKOTO, J. Programme systemes de 
fumure reprise de l'experimentation sur la fumure du manioc sur los Hautes Terres; 
resultats Ampangabe 1976-78. (Program of fertilization systems, repetition of 
experfimentation with fertilizers on cassava in the highlands, results at Ampangabe 
1976-78). Tananarive, Malagasy, Centre National de a Recherche Appliqueeau 
Developpemunt Rural. Division Agronomic, 1980.43p. Fr., Sum. Fr., 9 Refs., Illus. 
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Cassava. Field experiments. Cultivars. Fertilizers. N. P. K. Tuber productivity. Malagasy 
Republic. 

Expt. on cassava fertilization on a latosol with a low level of saturation in granitic socle near 
Tananarive, Malagasy Republic are reported: (1) cultivation on an industrial scale with high
levels of mineral fertilization and a high-yielding var. on improved soil; (2) cultivation on a 
domestic scale with low levels of mineral fertilization (of organic origin, 5 t/ha) and a local 
var. for direct consumption on cultivated soil. In both cases, the efficiency of the rates of 
90 units N (urea) and the inutility of applying micronutrients were verified. In the 2nd 
expt. ie effect of K and P, the 2 main limiting factors, was studied. Under the intensive and 
family-scale cropping systems, harvests were 40 and 14 t of roots/ha, resp. (Summary by
LB. Trans. by L.M.F.) DO1 

0093 
15736 BURITY, H.A. et al. 'Requisitos climniticos paa o cultivo da mandioca 
(Manihotesculenta Crantz) e sua influancia sabre a toxicidade. (Climaticelements 
required for cassava cultivation and the influence of these elements on toxicity). 
Pesquisa Agropecudia Pemambucana 3(2):193-208. 1979. Port., Sum. Port., EngI., 
37 Refs., Illus. 

Cassava. Photoperiod. Temperature. Water requirements (plant). Cultivation. Climatic 
requirements. Soil moisture. 

The purpose of this paper is to demonstrate that even under adequate edaphic conditions, 
good yields will depend on climatic elements (solar radiation, temp,, and water) and indirect 
climatic elements (alt., lat., and winds) that intensify the genetic potential of cyanogenic 
var. that limits cassava utilization in animal or human feeding. (Author&summary) DOI 

0094 
15072 ODURUKWE, S.O. and ARENE, O.B. Effect of N,PK, fertilizers on 
cassava bacterial blight and root yield of cassava. Tropical Pest Management 26(4): 
391-395. 1980. Engl., Sum. EngI., 15 Refs., Illus. 

Cassava. Field experiments. Fertilizers. P. K. N. Xanthomonas manihotis. Tuber productivi
ty. Nigeria. 

CBB (Xanthomonas manihotis), ist observed in Nigeria in 1971, caused an estimated loss of 
25 million naira in cassava production in E. Central State of Nigeria in 1976. Results in the 
lfresentstudy showed that yield was reduced from 10.61 million t/ha at severity class 1.77 
to 6,22 million t/ha at severity 2.01. Increasing-K, content of the leaves by K-fertilization 
from 0-180 kg K2 0/ha in a soil with 0.25% N, 20.08 ppm P, 2.85 m.e. CallO g, 1.17 m.e. 
Mg/100 g, and 0.20 m.e. K/100 g tended to reduce the severity andlenhance the yield. The 
main effects of N- and P-fertilization at rates up to 60 and 30 kg/ha, resp. were not signifi
cant with respect to root yield. Highest root yields were obtained with the fertilizer level of 
30, 15, and 180 kg N, P,0, and K2 O/ha, resp. (Author'ssummary) D01 £02 D03 

0095 
15086 RAIl, B. VAN' The use of phosphates on the main crops in Brazil. Phos
phorus in Agriculture 76:121-131. 1979. EngL, Sum. Engl., 22 Refs. 

Cassava. Field experiments. Soil requirements. Fertilizers. P. Agricultural lime. N. K. Brazil. 

Information is given about soils, crops, and phosphate use in Brazil, where approx. 50 
million ha are cultivated with crops and another 150 million ha are used in extensive pas
turing. Av. fertilizer use is > 60 kg N + P 2O, + KO/lha and fertilizer use has increased 
sharply during the last yr. ExptL. results are given to show the response of maize, beans, 
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soybeans, wheat, cassava, rice, and sugar cane to applied P in several regions of the country. 
The relation of P responses to liming and the use of other nutrients, placement of P, the use 
of rock phosphates, and the use of soil testing for P is also discussed. P deficiency is wide
spread in most soils. In very acid soils liming is often necessary to allow max. effect of P 
fertilizers. On the other hand, interaction of the effect of other nutrients and that of P has 
been rare. In soils that are verydeficient in P, max, yields can be obtained only by broad
casting phosphates, but amounts needed are high.There is a good possibility for the use of 
rock phosphates to increase the P supplying ability of the soils. Soil testing has been used as 
an aid for recommending P fertilizers, but improvement of the method used for soil P is 
necessary. (Author'summary) DOI 

0096 

15077 CHEW, W.Y. ctal. InfluenceoflimingandsoilpH on eassava(Manihotes. 
culenta) in tropical oligotrophic peat. Experimental Agriculture 17(2).171-178. 
1981. Engl., Sum. Engl., 13 Refs., Illus. 

Field experiments. Agricultural lime. pH. Tubers. Canopy. Dry matter. HarvestCassava. 

index. Plant development. Malaysia.
 

In 3 field expt. conducted at Jalan Kebun, Malaysia during 1975-79 to study the lime re
quirements of cassava on peat, optimum tuber DM was obtained at pH 3,8 and optimum top
 

DM at pH 4.2, liming to higher pH values decreased tuber DM while maintainiAg top DM.
 
Consequently, the HI decreased over the whole range of soil pH studied (3.49-5.50). In
creases in tuber DM/ha with liming, and with an increasing growth period, were associated
 
with mean tuber wt. (r = 0.86) and with HI'(r = 0.65) rather than with tuber no. (r = 0.37).
 
(Author'ssummary) D0l C03 COI
 

0097 

15762 FORNO, D.A. et al. Physiological variability in the mineral nutrition of 
cassava, In International Symposium on Tropical Root Crops; 3rd., Ibadan, Nigeria, 
1973. Papers presented. Nigeria, The International Institute of Tropical Agriculture, 

3 5-4 7 1973. pp. . Engl., Sum. EngI., 4 Refs., Illus. 

Cassava. Laboratory experiments. Nutrient solution. Cuttings. Rooting. Ca. Australia. 

Studies of the nutritional physiology of cassava cv. were commended at the U. of Queens
land, Australia, in 1972. Results obtained so far indicate substantial differences between cv. 
in rates of root development by cuttings in response to various substrate Ca conen. and root 
temp. Also, when rooted cuttings were grown in flowing solution culture, large differences 
were observed between cv. in response to Ca, and ammonium and nitrate N conen. in the 
culture solution. The significance of these differences is discussed in relation to the possibil
ity of breeding cassava cv. adapted to specific nutritional environments. (Author'ssummary) 
DOI C01 

0098
 

15087 RICHARDS, 1.R. Response of tropical crops to fertilizer under farmers 
conditions-analysis of results of the FAO fertilizer programme. Phosphorus in 
Agriculture 76:147-156. 1979. EngL, Sum. Engl., 7 Refs., Illus. 

Cassava. Field experiments. Fertilizers. N. P. K. Costs. Tuber productivity. 

Between 1961-77, the Food and Agriculture Organization of the United Nations, FAO, 
conducted approx. 250,000 fertilizer trials and demonstrations on tropical crops in 40 
countries. These assessed the responses of the crops to fertilizer under normal farming 
conditions and gave reliable indications of yield increaseq that might be expected in practice. 
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The av. of the highest response in individual trials and demonstrations over all countries 
and crops was 67% and the av. highest value/cost ratio was 4.8. Responses to N, P2 0,, and 
K2 O varied among crops and, for a given crop, among countries. Thus for max. yield, 
cassava required N:P2O:K2 O ratios of approx. 1:1:2 in W. Africa, 1.1.5:1 in L.A., and 
2:1:1 in the Far East. The use of fertilizers on tropical crops was highly economic. (Au
thor's summary) D01 D03 

0099 
15096 WAHAB, A.H. and LUGO-LOPEZ, M.A. Yield response of cassava (Man!
hot .esculenta Crantz) to one and two banded fertilizer applications on a limed 
Guyana peaty clay soil. The Journal of Agriculture of the University of Puerto Rico 
64(2):190-193. 1980. Engl., Sum. Engi, Span. 

Cassava. Field experiments. Fertilizers. N. P. K. Agricultural lime. Tuber productivity. Guya
na. 

A trial was conducted on a Guyana peaty clay to determine the effects of lime and split 
NPK applications on cassava yields. All plots received broadcast lime at the rate of 6.72 t/ 
ha. Treatments were lime only (control); 400 kg/ha in a 3:1:2 ratio of N, P0, and KO 
1 me. after planting; and the same amount banded as 2 equal rates at 1 mo. and 5 ma. after 
planting. There was no significant increase in fresh root wt. attributable to the fertilizer 
treatments. However, stems and leaves increased in fresh matter by 110 and 35%, resp.,when 
plots received one full rate of NPK at 1 mo. and when the same amount split in 2 equal split 
applications, was applied at 1 mo. and 5 mo. after planting. The possibility of an improper 
NPK balance associated with increased vegetative growth is discussed. (Author'ssummary) 
DOI D03 

0100 

16140 HICKS, L.N., FUKAI, S. and ASHER, C.J. The response of cassava to 
phosphorus fertilizer of five soils of south-east Queensland. In Cassava Research 
Program. St. Lucia, Australia, University of Queensland. Department of Agricul
ture, 1981. pp.92-93. Engl. 

Cassava. Field experiments. Fertilizers. P. Growth. Tuber productivity. Australia. 

An expt. was conducted to investigate the effect of the rate of application of P fertilizer 
on cassava growth and yield at 5 different sites (Ormiston, Wamuran, Peachester, Mt Cotton, 
and Bribie Island) in SE Queensland, Australia. The 1st harvest at 3 me. has been completed 
and indicates that responses to P occur in both top and root yields. Av. fresh root yields 
range from 11.2-14.4, 8.8-10.8, 2A-9.1, and 1.0-2.3 t/ha for Wamuran, Peachester, Mt 
Cotton, and Bribie Island, resp. Crops at Ormiston have not been harvested yet. (Summary 
by F.G. Trans.by L.M.F.) D01 D03 

0101 
16147 HICKS, L.N. and FUKAI, S. The response of cassava to phosphorus ferti
lizer on a Mt Cotton yellow podzolc soil. In Cassava Research Program. St. Lucia, 
Australia, University ofQueensland. Department of Agriculture, 1981. pp.6 6 -70. 
Engl., 1 Ref., Illus. 

Cassava. Field experiments. Fertilizers. P. Absorption. Leaf area. Harvest index. Harvesting. 
Timing. Tuber productivity. Australia. 

An expt. was conducted on a yellow podzolie soil at the Mt Cotton Research Station of the 
U. of Queensland (Australia) to evaluate the response of cassava to the band application of 
different levels of P fertilizer at planting, regarding the following variables: total plant dry 
wt., root yield, and P uptake and distribution within the cassava plant. Measurements of 
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LAI, HI, and N and K uptake are included to compare with the results obtained from Red
land Bay and with other published data on cassava. A split plot exptl. design was used with 
3 replications and 4 rates ofP fertilizer (0, 50, 100, and 200 kg/ha as banded superphospha
te) as main plots and 6 harvest dates (2, 4, 7, 9, 11, and 14 m. after planting) as subplots. 
The CGR was not high compared to those obtained from spnng planting, but the favorable 
distribution of assimilates into tubers resulted in a final HI of 0.76 and fresh wt. av. yield 
was 39.9 t/ha. The response to P fertilizer treatments was generally small; at the Oct. harvest 
root yields at 100 kg P/ha were significantly greater than at the 0 and 50 kg P/ha treat
ments; at the Feb. harvest, this treatment again significantly exceeded the 0 treatment. 
Results showed that cassava is well adapted to low soil levels of P. (Summary by F.G. Trans. 
by L.M.F.) D01 C0I 

See also 0036 0110 0124 0134 0157 0176 0202 0586 0588 0593 
0605 
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D02 	 Cultivation Practices: Propagation, Planting, 
Weed Control and Harvesting 

0102 
12881 EMPRESA BRASILEIRA DE PESQUISA AGROPECUARIA. Sistemas de 
produgro pars mandioca: Santa Catarina. (Cassavaproductionsystems: Santa Cata
rina). Florian6pols-SC, Brasil. S6rie Sistemas de Produr'o. Boletim no. 161. 1979. 
Sip. Port., Illus. 

Cassava. Land preparation. Cuttings. Planting. Timing. Weeding. Disease controL Insect 
controL BraziL 

Two production systems are presented for large- and small-scale cassava growers in Santa Ca
tarina (Brazil). Data related to cultural practices are given and technical recommendations 
included: soil analysis, selection, conservation and preparation of cuttings for planting, land 
clearance and preparation, furrow opening, cv., planting, fertilization, weed, pest [cassava 
hornworm (Erinnyisrilo), stemborers (Coelosternusspp.), shoot flies (Sitba pendula), ants 
(Arta sp. and Acromyrmex spp.)] and disease [CBB (Xanthomonasntanihotis)]control and 
harvesting. (Summary by F.G. Trans. by L.M.F.) D02 

0103 
13498 TORO M., S.C. and ATLEE, C.B. Agronomic practices for cassava produc
tion: a literature review. In Weber, E.J., Toro M., J.C. and Graham, M., eds. Work
shop on Cassava Cultural Practices, Salvador-BA, Brazil, 1980. Proceedings. Ottawa, 
Canada, International Development Research Centre. Series IDRC-151 e. 1980. pp. 
13-28, 138-152. EngL, Sum. EngL, 185 Refs. 

Cassava. 	 Land preparation. Storage. Cuttings. Planting. Timing. Spacing. Weeding. Irrigation. 

This paper reviews the main agronomic practices for cassava. Cassava production requires 
good soil preparation, and, specifically, soil drainage must he adequate. The stakes must be 
fresh and come from mature healthy plants from which the most lignified part of the basal 
stem is preferred. The stakes' quality and size are of fundamental importante if high yields 
are expected. Stakes with signs of cankers, galls, turnouts, galleries, or insect infestations 
should be eliminated, and 30-cm stakes are highly recommended. Planting on the flat can 
only be done in areas where root rot is not a serious risk. The vertical planting position is 
generally recommended, especially in regions with erratic rainfall because it ensures better 
contact with available moisure, thus provoking faster sprouting. It also gives better and 
more uniform distribution of roots, and, hence, better anchorage and protection against 
lodging. The most recommended planti gtime is the beginning of the rainy season, but in 
areas where pldiit diseases are prevalent, planting is usually done at the end of the rainy 
season. In general, poor soils show good response to plant population increases, but in rich 
soils the response to increases in plant population depends on the growing habits of the var. 
For most cassava production areas, 10,000 plants/ha is recommended unless local research 
indicates otherwise. Proper selection and treatment of planting material will ensure a sprout
ing % so high that no replanting is needed. Good weed control, either manually or chemi
caly, is probably the most important factor in obtaining, high cassava yields. There are 
about 19 selective herbicides recommended for cassava. Because of its exceptional ability to 
extract nutrients from the soil, cassava is usually the last crop to be planted in a rotation 
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scheme. It is advisable to leave the land fallow or rotate following the'2n'd or 3rd consecu
tive harvest, especially in medium-to-poor fertility soils. It is concluded that the most impor
tant cultural 'practices for cassava production are the selection of healthy and mature 30-cm 
stakes and good weed control. These practices apply everywhere. (Author'ssummary) D02 

0104 
13499 CASTRO M., A. Cassava planting material: management practices for 
production. In Weber, E.J., Toro M., J.C. and Graham, M., eds. Workshop on 
Cassava Cultural Practices, Salvador-BA, Brazil, 1980. Proceedings. Ottawa, Canada, 
International Development Research Centre. Series IDRC-151e. 1980. pp.29-32, 
138-152. Engl, Sum. Engl., 29 Refs. 

Cassava. Propagation materials. Climatic requirements. Soil requirements. Land preparation. 
Selection. Plant breeding. Planting. Spacing. Storage. Cuttings. Colombia. 

Good quality planting material is the basis for high root yield. Cassava is a traditional crop 
that uses few improved cultural production practices and technologies. Research data have 
identified major biotic and abiotic problems and defined practices that avoid, reduce, or 
eliminate them. An integrated on-the-farm plot management system for the production of 
high-quality planting material and high root yields is suggested. (Author's summary) D02 

0105 
13500 SALES A., A.M. and LEIHNER, D.E. Influence of period and conditions 
of storage on growth and yield of cassava. In Weber, E.J., Toro M., J.C. and 
Graham, M., eds. Workshop on Cassava Cultural Practices, Salvador-BA, Brazil, 
1980. Proceedings. Ottawa, Canada, International Development Research Centre. 
Series IDRC-151e. 1980. pp.33-37, 138-152. Engl., Sum. Engl., 29 Refs., ls. 

Cassava. Storage. Cuttings. Germination. Growth. Tuber productivity. Plant height. Brazil. 

Cassava planting often takes place during the rainy season, but harvesting is carried out 
during the dry season, thus there may be considerable periods of time between harvest and 
subsequent planting. As a result, storage of planting material for up to several mo.is neces
sary. A great no. of storage methods are used to preserve the stakes and protect them 
against physical damage, dehydration, and extreme temp. Chemical treatment is highly 
efficient in preventing pathogenic infestation, which is an important factor causing germi
nation losses. In adequate.storage conditions, chemically treated stakes can be preserved 
for 6 mo. under CIAT's conditions. Although there may be no losses in final stand, vigour 
of planting material is reduced and the no. of thick roots tends to decrease. This translates 
into lower yields coming from stored stakes. Practices that could reduce the effect of 
storage on the initial vigour and formation of thick roots could contribute to minimizing 
yield losses. (Author'ssummary) D02 CO0I 

0106 

13701 LORENZI, 1.0., NORMANHA, E.S. and CONCEICZO0 A.J. DE Cassava 
production and planting systems in Brazil. In Weber, E.J., Toro M., J.C. and 
Graham, M., eds. Workshop on Cassava Cultural Practices, Salvador-BA, Brazil, 
1980. Proceedings. Ottawa, Canada, International Development Research Centre. 
Series IDRC-151e. 1980- pp.38-43, 138-152. Engl., Sum. Engl., 5 Refs. 

Cassava. Socio-economic aspects. Planting. Land preparation. Cuttings. Spacing. Fertilizers. 
Pruning. Weeding. BraziL 

Cassava is planted all over Brazil and involves multiple soil and climatic conditions as well as 
different socioeconomic aspects, especially at the rural level Its roots fulfill diverse needs 
a fact that enhances its cultivation. The agronomic practices in cassava cultivation differ 
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according to the social and economic characteristics of the different regions, especially in 
respect to practices on plant population, fertilization, weed control, and stake size. Tech
nology varies from primitive to highly sophisticated. The NE part of the country, which 
accounts for 50% of the total .cassava production, has the lowest yield av. (6 t/ha). The 
national av. is 14 t/ha, the southern part of the country being the region with the highest av. 
Plant diseases constitute the main problem for cassava growers; in the central and southern 
states CBB is prevalent and in the north, superelongation, National cassava research is 
working to solve the production problems. In the short term, improved cultural practices are 
being developed and incorporated in technological packages for specific regions; in the long 
term new var. are being created so that the phytosanitay problems can be overcome. 
(Author's summary) D02 

'0107 
13703 SINTHUPRAMA, S. Cassava planting systems in Asia. In Weber, E.J., Toro 
M., J.C. and Graham, M., eds. Workshop on Cassava Cultural Practices, Salvador-
BA, Brazil, 1980.- Proceedings. Ottawa, Canada, International Development Re
search Centre. Series IDRC-lSle. 1980. pp.50-53, 138-152. EngL, Sum. EngL, Illus. 

Cassava. Planting. Timing. Land preparation. Spacing. Tuber productivity. Asia. 

This paper is based on information obtained from India, Indonesia, Malaysia, and Thailand. 
It summarizes and compares the techniques and.practices commonly used m Asia and the 
research that has been undertaken in Thailand. In most countries in S. and SE Asia, cassava 
is grown as a sole crop. The crop can be planted any time of the year, except during heavy
rains or in the dry seasons, if the distribution of rainfall is uniformly go6d. Cassava planted
early in the rainy season has been found to give higher yield than cassava planted later. 
Power for land preparation depends mainly on farm size and soil conditions and.includes 
manual cultivation, animal-drawn tools, and tractors. The planting material is normally
obtained from 7-18-mo.-old plants from the previous crop. Planting position varies depending 
on soil moisture, the method of operation, and tradition. Horizontal planting has been 
found to produce lower yields than vertical or inclined planting. Depth of planting had no 
effect when planting was either vertical or inclined. One stake is generally planted/hill in 
Asia, but there is a wide variation in row and plant spacing depending mainly on soil fertili
ty. [Author'ssummary) D02 

0108 
13704 MATTOS, P.LP. DE, SOUZA, L. DA S. and CORREA C., R. Double row 
planting systems for cassava in Brazil. In Weber, E.J., Toro M., J.C. and Graham, 
M., eds. Workshop on Cassava Cultural Practices, Salvador-BA, Brazil, 1980. 
Proceedings. Ottawa, Canada, International Development Research Centre. Series 
IDRC-151e. 1980. pp.54-58, 138-152. EngL, Sum. Engl., 3 Refs., Illus. 

Cassava. Field experiments. Planting. Spacing. Cultivars. Tuber productivity. Brazil. 

Cassava cv. BGM-001 has been planted for 2 yr in a double-row system at Cruz das Al
mas, Bahia (Brazil). Cassava border rows produce higher yields than inside rows because 
they receive more light and nutrients. This is called a border effect. The double-row system
tries to use this principle. A spacing of 2 x 0.6 x 0.6 m was shown to offer the highest
productivity and greatest income return rate. Branch and stem production decreased as 
spacing increased between rows and along the rows; however, the no. of rootslplant in
creased as the spacing between and along the rows increased. The use of the double-row 
system for cassava offers the advantages of allowing other crops to be planted between the 
double rows, facilitating mechanical weeding thus reducing labour and other costs, providing
better conditions for field inspection and chemical application, reducing the time required
for soil preparation by 75%, and, finally, producing higher yields than conventional cassava 
cropping systems. (Author'ssummary) D02 
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0109
 

13713 RODRIGUEZ N., A. Mechanical planting and other cassava cultural prac
tices in Cuba, In Weber, E.J., Toro M., J.C. and Graham, M., eds. Workshop on Cas
sava Cultural Practices, Salvador-BA, Brazil, 1980. Proceedings. Ottawa, Canada, 
International Development Research Centre. Series ]DRC-151e. 1980. pp.118-11 9 , 
138-15. Engl., Sum. Eng. 

Cassava. Planting. Mechanization.'Spacing. Weeding. Harvesting. Herbicides. Cuba. 

Cassava production practices in Cuba are described with emphasis on mechanical planting 
and harvesting, and other cultural practices aimed at obtaining greater productivity. Mecha
nization is of great importance in Cuba due to a scarcity of agricultural labour. The main 
cultural practices in Cuba include: planting new high-yieiding, well-adapted cv; selection of 
lignified 25-30 cm stakes from mature healthy plants; treating the stakes with fungicide; 
planting the stakes at an inclination of 450 on top of high (40 cm) ridges; application of 
fertilizer; irrigation as needed; and good weed control. The results and experience obtained 
with 2 mechanical planters and 3 mechanical harvesters are described. (Author'ssummary) 
D02 

0110 
13714 CORREA, H. Cultural practices for large cassava plantations. In Weber, E. 
., Torn K., IC. and Graham, M., ads. Workshop on Cassava Cultural Practices, Sal

vador-BA, Brazil, 1980. Proceedings. Ottawa, Canada, International Development 
Research Centre. Series IDRC-15le. 1980. pp.120-130, 138-152. Engl, Sum. Engl., 
8 Refs., Illus. 

Cassava. Land preparation. Cuttings. Selection. Planting. Fertilizers. Agricultural lime. P. 
Zn. Spacing. Pruning. Weeding. Erinnyis ella. Insect controL Xanthomonasmanihotis.Har
vesting. Brazil. 

The development of the national alcohol program (PROALCOOL) in Brazil opened new 
perspectives for cassava production expansion with many socioeconomic benefits expected 
and some production problems to be solved. The frontier known as the Cerrado located in 
central Brazil was chosen for the site of the 1st cassava alcohol plant because of its under
utilization and good geographic situation. This land represents about 17% of the total area 
of the country and is characterized by variable rainfall (80-1500 mm/yr). Rainfall is higher 
between Oct. and March. The soil, classified as an oxisol, has low pH and lacks nutrients, 
especially P. In general, the topography is excellent for mechanization. The 1st cassava 
alcohol plant was installed by PETROBRAS in 1976 in Curvelo, Minas GerMs, with a capaci
ty of 60,000 /ha. Large cassava plantations were needed-to keep the plant operating 330 
days a yr; specially enough planting material was needed so that 2000 ha could be cultivated 
the 1st yr. Thus, the cassava producers brought stakes from all over the central and southern 
part of the country and in the process brought CBB as well. This situation motivated re
search to find CBB-resistant var. Another problem that arose was infestation by pests, espe
cially hornwozm (Erinnyis ella) and lace bug (Vauga nanizotae). Agronomic practices 
including fertilization, stake selection and treatment, good weed control, and modification 
of plant densities to 16,000 plants/ha are helping to solve production problems. Heavy ma
chinery is used in soil preparation from felling to disking, and mechanical planters and har
vesters increase efficiency. In addition, high dosages of limestone and P are currently being 
added to the soil. (Author'ssummary) D02 D01 

0111 
13710 CARVALHO, J.E.B. DE Chemical weed control in cassava. In Weber, E.3., 
Toro M., J.C. and Graham, M., eds. Workshop on Cassava Cultural Practices, Salva
dor-BA, Brazil, 1980. Proceedings. Ottawa, Canada, International Development Re
search Centre. Series IDRC-151e. 1980. pp.103-0, 138-152. Engl, Sum. Eng., 
11 Refs. 

Cassava. Weeding. Herbicides. Tuber productivity. Brazil. 
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Cassava yields are affected by weed competition for nutrients, light, and water. This compe
tition is critical during the tst 3 mo. after planting and before formation of foliage and 
roots. New weed-control techniques should be used to minimize yield losses, mainly in large
scale plantations where the use of preemergent herbicides is the most feasible method. In 
spite of the relatively small no. of studies on chemical weed control for cassava in Brazil,
there is confidence in the results obtained with some components of the substituted urea 
group and their mixture with alachlor in the many different ecological regions of the 
country. It may be possible to generalize the data obtained with diuron, fluometuron, linu
ron, and their mixture with alachlor in different dosages depending on soil texture and OM 
content. (Author'ssummary) D02 

0112 
4035 EMPRESA BRASILEIRA DE PESQUISA AGROPECUARIA. Sistemas do 
produglio para a mandioca; regi~es do vale do Itaja, litoral norte, literal de Floria
n6polis e Sut - Santa Catarina. (Cassavaproduction systemsfor the regionsof Vale 
do Itaja, the northern coast, coastalFlorian6polisand southern Santa Catarina). 
Florian6polis-SC, Brasil, Circular no. 104. 1976. 32p. Port., Illus. 

Cassava. Technological package. Cultivation. Disease control. Pest control. Planting. Land 
preparation. Fertilizers. Weeding. Trade. Harvesting. BraziL 

Two cassava production systems are presented for small- and medium-scale farmers in the 
state of Santa Catarina (Brazil). Small-scale farmers plant up to 5 ha and their av, yield is 18 
tlha for a 2-cycle crop; medium-scale farmers plant 12 ha and yields vary between 10-20 t/
ha. The operations that make up each system are described and technical recommendations 
are included on: land choice, clearance and preparation, liming, furrow opening, preparation
of cuttings, planting date and density, fertilization, pruning, weed, pest and disease control,
harvesting, transportation, commercialization and crop rotation. (Summary by F.G. Trans 
by L.M.F.) D02 

0113 
4064 EMPRESA BRASILEIRA DE PESQUISA AGROPECUARIA. Sistema de 
produ9 go para mandioca; Sergipe. (Cassavaproduction system; Sergipe). Estancia-
SE, Brasl. Circular no. 125. 1976. 19p- Port., Ilus. 

Cassava. Cultivation. Technological package. Planting. Land preparation. Weeding. Disease 
control. Pest control. Harvesting, Fertilizers. Trade. Brazil 

Twb cassava production systems are presented for small- and large-scale farmers in the state 
of Sergipe (Brazil). The operations that form each system axe analyzed and technical recom
mendations are included on: land choice and preparation, the selection of vat. and cuttings,
planting date, system and density, fertilization, weed, pest and disease control, harvesting 
and commercialization. (Summary by F.G Trans. by L.M.F.) D02 

0114 
4122 EMPRESA BRASILEIRA DE ASSISTENCIA TECNICA E EXTENSAO 
RURAL. Sistema de produjao pan mandioca; regi-o Centro Sul-Goids. (Cassava 
production system; south central region of Goids). Goiinia-GO, Brasil. Boletim 
no. 07. 1976, 34p. Port., Illus. 

Cassava. Cultivation. Technological package. Disease control. Pest control Planting. Land 

preparation. Fertilizers. Weeding. Trade. Harvesting. BraziL 

Three production systems are analyzed for small-(< 20 ha), intermediate-(5-50 ha) and 
large-(> 100 ha) scale farmers in the south central region of Goi.s (Brazil). The operations 
that compose each system are desdribed and the technical recommendations are included on 
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land preparation, soil conservation, the selection and preparation of cuttings, planting date 
and density, var. selection, fertilization, weed, pest and disease control, crop rotation, 
harvesting and commercialization. (Summary by F.G. Trans. by LM.F.) D02 

oils 

9560 NORMANHA, E.S. A coiheita da mandioca. (Cassava harvesting). In Curso 
Intensivo Nacional de Mandioca, lo., Cruz das Almas, Brasil, 1976. Cruz das Almas, 
Bahia, Brasil, Empresa Brasileira de Pesquisa Agropecuiria. Centre Nacional de Pes
quisa de Mandioca e Fruticultura, 1976. pp.441-446. Port. 

Cassava. Harvesting. Brazil. 

The technical, environmental and economic criteria used by the farmer to imtate cassava 
harvesting are discussed in detail. The process of harvesting is analyzed, dividing it into 3 
phases: (a) preparatives; (b) extraction of roots; and (c) their collection and storage. (Sum
mary by F.G. Trans.by L.M.F.) D02 

0116 

13751 FURTADO, M.J. et at. Espagamento para mandioca (Manihot esculenta 
Crantz), no norte do Espirito Santo. (Cassava spacing in northernEspirituSanto). 
Cariacica-ES," Brasil, Empresa Capixaba de Pesquisa Agropecu~ria. lndicag'o 
EMCAPA v. 2, no. 3. 1980. Sp. Port. 

Cassava- Field experiments. Planting. Spacing. Tuber productivity. Starch content. Fertd
lizers. Brazil. 

During 1976-78 an expt. was conducted on cv. Pio de Chile of erect growth habit on a 
dystrophic red yellow latosol in the municipalities of Linhares and Sgo Mateus (Brazil),to 
determine the most adequate planting distance and the response to fertilization. Distances 
between 1.0 x 0.3 and 1.0 x 1.2 in were used and the wt. and starch content of the roots 
were analyzed. A planting distance of 1.0 x 0.6 m was recommended for cv. with an erect 
growth habit, independent of soil fertilization. (Summary by .G. Trans. by L. .F.) D02 
C03 

0117 

13744 BURITY, H.A. and SHENK, M. Evaluacidn econ6mica del manejo de la ve
getaci6n previo a la siembra con dnfasis en e! cultivo de yuca (Manihot esculenta 
Crantz). (Economic evaluation of the vegetation managemint prior to planting, 
emphasizingcassava cultivationj. Turrialba, Costa Rica, Centro Agron6mico Tropi
cal de Investigaci6n y Ensefianza. Programa de Cultivos Anuales, 1979. 28p. Span., 
7 Refs., Illus. 

Cassava. Field experiments. Weeding. Herbicides. Inter-cropping. Beans. Costs. Income. 
Costa Rica. 

An expt. was conducted in the area corresponding to the Bovine and Minor Species Program 
of the Centre Agronomico Tropical de Investigaci6n y Ensenanza, CATIE (Costa Rica), to 
evaluate the different vegetation managements prior to planting (in an area where the 
perennial weeds, Paspalumftsciculatum and Panicum maximum, prevail) in the systems, 
cassava in monoculture and in association with beans. The variables for managing vegetation 
were to: (I) cut the vegetation down to the ground + herbicide; (2) cut 50 cm high + her
bicide; (3) plow without control; (4) plow with control; and (5) plow + manual weeding. 
The 2 cropping systemi and 5 ways of managing vegetation were evaluated by a cost-bene
fit analysis. It was concluded that the highest profits in the system, cassava in monoculture, 
are obtained with the tradifional soil management (3, 4, 5); variables 5 and 2 were less 
sensitive to the increase in production costs or the reduction of income. The marginal aria
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lysis of capital and labour showed that the best option is cassava in monoculture with the 
vegetation management no. 2 since it represents a higher return rate. (Summary by F.G. 
Trans.by L.M(F.) D02 K01 

0118 
13718 MIRANDA JUNIOR, A.S. DE Orientago ao risco e adoggo de inovaqdes 
entre produtores do mandioca no Estado do Amazonas. (Guidelines and risks of 
adopting innovations among cassava producers of the state of Amazonas). Tese 
Mag. So. Viqosa-MG, Brasil, Universidade Federal de Vigosa, 1977. 65p. Port., Sum. 
Port., 53 Refs. 

Cassava. Socio-economic aspects. Cultivation. Statistical analysis. Brazil 

A study was conducted in the state of Amazonas (Brazil) to identify and analyze individual 
guidelines with regard to risk and its influence on accepting new practices and methods of 
cassava cultivation, which was associated with other variables related to the farmer. A 
correlation analysis was used for farmers who are in positions of low and high risk, identi
fied by a guide index based on real situations in the Amazonas. The variables adoption, 
credit and technical assistance, were only positive and significantly associated for those 
farmers having a high level of risk. This indicates that with the technical assistance given to 
each type of farmer, a higher efficiency can be obtained from each production system. 
(Summary by F.G. Trans by L.M.F.) D02 

0119 
13775 VRIES, C.A. DE Harvesting of cassava roots. Abstracts on Tropical Agri
culture 6(6):9-17. 1980. EngL, 39 Refs. 

Cassava. Harvesting. Mechanization. Agricultural equipment. 

Various methods of harvesting cassava were compared: manual harvesting with a fork, an 
ammal-drawn moldboard plow, a tractor-drawn single disc plow, and a tractor-drawn single 
bottom moldboard plow. Other methods tested on the mechanization of cassava harvesting 
are described: the mid-mounted tractor dise-terracer; the API (Agri Projects International) 
tropical root harvester, which is currently being tested in a FAO project in Nigeria; the Bra
zilian Sans cassava lifter; the French GMD cassava digger; and the Richter and CIAT cassava 
harvesters, both are drawn by 70 HP tractors and they reduced the amount of roots left in 
the soil. At the International Institute of Tropical Agriculture (IITA) in Nigeria, Ransomes, 
API, CIAT, and Alpha-Record cassava harvesters were evaluated; recommendations on their 
use are given. Two types of harvesters developed by Van der Sar in Surinam, operated by I 
and 2 men, significantly reduced the power required to lift the roots and subsequently 
increased the output/man-day. Farmers in Surinam considered them highly economical. 
Recommendations are given for future research. (Summary by LB. Trans. by L.M.F.] D02 

0120 
13410 MATTOS, P.L.P. DE Poda e conserva9ao de ramas de mandioca. (Pruning 
and conservation of cassava branches). In Curso Intensive National de Mandioca, 
2o., Cruz das Almas-BA, Brasil, 1977. Trabalihos apresentados. Cruz das Almas, 
Empresa Brasileira de Pesquisa Agropecuaria. Centro Nacional de Pesquisa de 
Mandioca e Fruticultura, 1977. pp.1-9. Port., 12 Refs. 

Cassava. Research. Pruning. Propagation materials. Storage. BraziL 

A literature review is presented on the expt. conducted on pruning in cassava cultivation. 
Its advantages are listed (protective measure, branches are obtained to extend planting 
areas, and preservative measure to remove or eliminate the aerial parts attacked by pests 
and diseases) along with its disadvantages when conducted in a disorderly manner (low 
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carbohydrate content in roots, reduction in productivity, and weed development). The 
measurements that should be taken into account in the conservation of propagation 
material are analyzed: (1) fresh place without excess moisture and protected from sun 
rays; and (2) position which can be vertical or horizontal. Special recommendations are 
included on the storage of plant material for areas exposed to frost (Summary by F.G. 
Trans. by LM.F) D02 

0121 

13792 RAMASAMY, N., SHANMUGAVELU, K.G. and VIIAYAKUMAR, M. 
Effect of different depths of planting cassava (Manihot esculenta Crantz). In 
National Seminar on Tuber Crops Production Technology, Coimbafore, India, 
1980. Proceedings. Coimbatore, Tamil Nadu Agricultural University, 1980. pp.58
59. EngL, 2 Refs. 

Cassava, Field experiments Planting. Tuber productivity. Plant height Tubers. Stems. 
Starch content Harvest index. India. 

Studies were conducted to determine yield performance and size of cassava tubers when 
planted at different depths. The expt. was conducted under irrigated conditions, disease-free 
cuttings were planted and the tubers were harvested after 10 me. Treatments used were: T, 
(5 cm in depth); T2 (30 cm in depth), T3 (5 cm in depth of horizontal planting); T, (5 and 
30 cm in depth),and T, (normal planting or control). Observations were recorded on plant 
height, stem 0, no. of functional leaves, no., wt, length, and 0 of tubers, foliage wt., starch 
content of tubers and HI. There were significant differences among treatments for all the 
variables, except plant height. There was an increase in yield (408 g/plant) in T4 where the 
lower strata produced extra long tubers of 85 cm towards the opposite side of the upper 
layer. There were no differences in the yields ofT. and T5 . (Summary by F.G. Trans. by 
L.M.F. D02 D03 

0122 
10917 TOURNEUR, M. La culture du manioc a Madagascar. (Cassava cultivation 
in Madagascar). Agronomie Tropicale 5(112):86-87. 1950. Fr. 

Paper presented at Congrs du Manioc et des Plantes Fculentes Tropicales, 
Marseille, France, 1949. 

Cassava. Cultivation. Malagasy Republic. 

In E. Madagascar, land preparation is primitive: wood felling and burning, and planting 
of cuttings in slightly disturbed soil. In the plains, the land is prepared and cuttings are 
planted at a small distance one from another. In the Alaotra and Mangoro valleys, as well 
as in the rich western plains, modern cultivation is practiced: fertilization, tillage, inter
cropping, planting rows, mechanized weeding, and plowing, which allows yields to be 
considerably increased (3-5 t in native systems; 10-12 t in introduced systems; some farmers 
obtain up to 40 t/ha). the proximity to railroads facilitates cassava processing in less than 
24 h after harvesting, which leads to producing good quality tapioca. [Summary by LB. 
Trans. by LM.F.) D02 

0123 
11297 CORREA, H. and NETO, 3.C.V. Aspectos agron6micos da cultura da man
dioca. (Agronomic aspects ofcassavacultivation). Lavras, Minas Gerais, Brasil, Con
venio: INT-FUNATIFAEPE, 1978, 57p. Port., 45 Pefs., Illus. 

Cassava. Cultivars. Cuttings. Planting. Spacing. Pruning Harvesting. Harvest index. Rota
tional crops. 

A literature review is presented on the following agronomic aspects of cassava cultivation
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cv.; selection and systems of preparation of cuttings; transportation of these to the planting 
site; planting position, depth and method; population density; height and effect of pruning; 
method of harvesting (manual, semimechanized and mechanized); HI; and cropping systems 
(rotation and diversified farming). (Summary by F.G. Tra& by L.M.F.) D02 K01 

0124 
12005 NONES, W. DE 0. and OLIVEIRA, A.B. DE Resultados preliminares de 
pesquisas cam mandioca (Manihot esculenta Crantz). (Preliminaryresults of re
search on cassava). In Reunite da Comissfo Nacional da Manidoca, 6a., Recife, 
Pernambuco, Brasil, 1972. Anais, Brasilia, Brasi, Minist6rio da Agricultura. Depar
tamento Nacional de PesquisaAgropecuiria, 1972. pp.23-24. Port. 

Cassava. Field experiments. Gerplasm. Cultivars. Selection. Tuber productivity. Planting. 
Spacing. Cuttings. Fertilizers. N. P. K. Brazil 

The preliminary results obtained in research conducted by the Institute de Pesquisa Agro
pecuria do Centro Sul (IPEACS) are given. A collection consisting of 132 cv., 59 clones, 
and 4 species of Manihot exists. An evaluation of yields of the selected ov. and clones was 
conducted in the states of Rio de Janeiro and Espiritu Santo, among which SF-2676, Santa 
Cruz, Manjarf Preto and SP-Pratinha were outstanding, producing 56.8, 44.3 and 22.8 t/ha, 
resp. The planting distance that showed the best results for the area of Rio de Janeiro was 
1.20 in between rows; there were no significant differences in yields with distances of 0,50, 
0,70, and 0.90 in between plants. The size of the cuttings (0.10 and 0.20 m) had no 
significant effect on yields, When 3 levels of fertilization were used (0-15-30 N, 040-80 P, 
and 0-20-40 K/ha), a lineal and quadratic response to P was observed. N and K applied at 
planting had no significant effect on production but when split applications of K were used, 
an increase of 9.4 t/ha occurred in relation to K applied at planting. (Summary by .G. 
Tran, by LM.F. D02DO1 

0125 
11787 SOLORZANO H., A- Resultados de investigaci6n paa Is yuca. (Results 
of cassava research. In Pern. Centro Regional de Investigaci6n Agropecuaria 
del Oriente. Transferenca de resultados de investigaci6n agropecuaria a los agen
tes de producci6n de la regi6n XII-Loreto. Tarapoto, Pert, Cooperaci6n !ICA-
Peri. Informe Especial no. 2. 1978. pp.19-31. Span. 

Cassava, Research. Selection. Cuttings. Planting. Spacing. Weeding. Pest control. Tuber 
productivity. Animal nutrition. Colombia. Peru. 

The most important results obtained by the cassava program of the Centro Internacional 
de Agricultura Tropical (CIAT), Colombia are presented. The following basic operations 
are recommended and analyzed: seed selection (stem maturity and thickness, no. of nodes 
and length of the cuttingvar., mechanical damage, and sanitation); planting (cut and 
position of the cutting, method, and density); and weed, pest, and disease control. Exptl. 
results reached by the Centro Regional de Investigaci6n Agropecuaria del Oriente (CRIA), 
Peru are also summarized. At "El Porvenir" ExptL Station av. yields between 31.4-29.2 
t/hafyr were found for var. IAC-5-133 and Hibrido; critical period of weed competition 
occurred 45-60 days after planting. At "Tulumayo" ExptL Station an ay. yield of 41 t/hajyr 
was obtained with var. Pucallpina and the critical period of competition was at 45 days. 
At "San Ram6n" Exptl Substation yields of 49 and 32 t/ha/yr, resp., were obtained for 
var. Amarilla Yutrmaguas and Motelo Runio. Using fresh cassava for fattening cattle herds 
and pigs gave good results. The use of improved local var., seed selection and timely weed 
control are considered basic and applicable practices in all cassava-producing regions. Chem
ical weed control, fertilization, and planting density require a program of short-term trials 
under conditions specific to each area or locality. (Summary by .G. Trans. by L.M.F.) 
D02 H03 
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0126
 
13791 SAMPATH, G., SHANMUGAVELU, KIG. and THAMBURA!, S. Studies 
on the quality of tubers from single budded and normal setts of tapioca. In Natio
nal Seminar on Tuber Crops Production Technology, Coimbatore, India, 1980. 
Proceedings. Coimbatore, Tamil Nadu Agricultural University, 1980. pp.54-57. 
Engl., Sum. Engi., 11 Refs. 

Cassava. Field experiments. Cuttings. Tuber productivity. Tubers. Starch content. HCN 
content. Sugar content. India. 

Studies were conducted it Tamil Nadu Agricultural U., Coimbatore (India) to evaluate the 
quality of tubers raised from single budded and normal cuttings based on biochemical 
constituents. The quality of tubers was not altered much by adopting the single budded 
cutting method of planting. In general there was increase in the contents of starch, amy
lose, reducing and non-reducing sugars, total sugars and HCN content of peel and flesh. The 
contents of arnylopectin also recorded a declining trend. (Author's summary) D02 C03 

0127 
13790 SAMPATH, G., SHANMUGAVELU, K.G. and THAMBURAJ, S. Effect of 
sett size and method of raising on growth and yield of tapioca. In National Seminar 
on Tuber Crops Production Technology, Coimbatore, India, 1980. Proceedings. 
Coimbatore, Tamil Nadu Agricultural University, 1980. pp.49-53. Engl., Sum-
Engl., 16 Refs. 

Cassava. Field experiments. Cuttings. Planting. Tuber productivity. Growth. Plant develop
ment. Propagation. India. 

Investigations carried out on the effect of the size of cuttings and method of planting have 
indicated the usefulness of the direct planting of shorter cuttings. Even though there was a 
reduction in tuber yield in plants raised from shorter cuttingsthere was not much difference 
in the pattern of growth and development. Shorter cuttings were more economic as planting 
material and were useful for the rapid multiplication of improved cassava var. (Author's 
summary) D02 COI 

0128 
13793 MOHANKUMAR, C.R etal. Effect of plant population on the production 
of quality planting material in cassava. In National Seminar on Tuber Crops Pro
duction Technology, Coimbatore, India, 1980. Proceedings. Coimbatore,. Tamil 

6 0 6 1 Nadu Agricultural University, 1980. pp. - . Engl., Sum. EngL, 4 Refs 

Cassava. Field experiments. Planting. Spacing. Cuttings. Tuber productivity. India. 

An expt. was conducted at the Central Tuber Crops Research Institute, Trivandrum (India) 
to study the effect of plant population on the production of quality planting material in 
cassava. The treatments with spacings of 60 x 60,and 90 x 45 cm with a single cutting/hill 
recorded 124 and 82%increase of quality cuttings reasp. over the control (90 x 90 cm) and 
were significantly superior to other treatments. Neither spacing nor the no. of cuttings/hill 
brought about significant differences in tuber yield. [Author'ssummary) D02 

0129 
14159 NAIR, N.G., KARTHA, K.K. and GAMBORG, OL., Effect of growth 
regulators on plant regeneration from shoot apical meristems of cassava (Manihot 
esculenta Crantz) and on the culture of internodes in vitro. Zeitschrift fuer 
Pflanzenphysiologie 95(1):51-56. 1979. Engl., Sum. Engl., 6 Refs., Illus. 

Cassava. Laboratory experiments. Plant-growth substances. Apical meristems. Cultivars. 
Shoots. India. 
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The regeneration of shoots tiem cassava meristems was described as a function of presence 
or absence of cytokinins, NAA and GAS. Out of 4 cytokinins, BA was best suited for 
plant regeneration followed by zeatin, kinetin and 2-isopentenyl adenine. In conjunction 
with either 1.0 or 0.1 AM NAA and 0.1 AM GA 3 , all levels of BA induced plant regeneration 
in 100% of the meristems. Shoot development was poor in most combinations involving 
higher conen. of NAA. Addition of GA, improved plant regeneration and its effect was 
more pronounced at higher conch, of NAA. Attempts to induce shoot regeneration from 
callus derived from internodal segments were unsuccessful. (Author's summary) D02 

0130 

12930 TONTYAPORN, S., PATERA, L F. and ZURAIDA, N. Virus eradication 
of cassava propagation materials by meristem culture. Bangkok, Thailand, Depart
ment of Agriculture, 1979. 12p. Engl., 19 Refs. 

Paper presented at Intensive Course on Menstem Culture of Cassava, Cali, Colom
bia, Centro Internacional de Agricultura Tropical, 1979. 

Cassava. Cuttings. Disease control Viroses. Planting. Colombia. 

A literature review is presented on the 4 steps that a virus eradication program in cassava can 
be divided into: (1) identification of the virus presented in the clone; (2) therapy; (3) testing 
of the treated plants and (4) propagation and continued evaluation of the cured plants 
under conditions that avoid reinfection. It is concluded that the rooting of leaf-bud or 
single-leaf cuttings under mist offers a means of propagation of virus-free planting materials 
from a limited source. Since only few stocks are used, diseases and pests can be controlled 
easily. (Summaryby F.G.Trans. by L M.F.) D02 E04 

0131 

14162 SILVA, A.A. DA Controle quimiceo de ervas invasoras na cultura da mandio
ca (Manihot esculenta Crantz) e estudo sobre a adsorKo de dois herbicidas per 
quatro diferentes solos. (Chemical weed control in cassava cultivation and study 
on the adsorptionof two herbicides by four different soils). Tese Mag. Sc. Vi~osa, 
Minas Gerais, Universidade Federal de Vi osa, 1978. 53 p. Port., Sum. Port., 32 
Refs. 

Cassava. Field experiments. Herbicides. Weeding. Starch content. BraziL 

A field trial was conducted at the exptl. station of the Empresa de Pesquisa Agropecufria de 
Minas Gerais (EPAMIG) to evaluate 6 herbicides (diurdn, tinuron, napropamide, fluometu
ron, and oryzalin at doses of 3.0 kg a.L/ha and 2,4-D at a conen. of 2.0 lha), their combi
nations with diuron and a mixture of diuron-ametryne on weed control in cassava crops. A 
random block design was used with 16 treatments and 4 replications. It was concluded that 
(1) all products exerted some control on weeds, none of them caused symptoms of toxicity 
in the crop; (2) treatments that best controlled weeds were oryzalin, diuron + incorporated 
napropamide, diuron + 2,4-D, and diuron + fluometuron; (3) herbicides that best controlled 
gramineae were diuron + oryzalin, oryzalin, napropamide, and diuron + linuron; (4) best 
treatments for cassava root production were diuron + oryzalin, diuron + fluometuron, dud 
diuron + 2,4-D; (5) the no. and fresh wt. of weeds were negatively correlated to root wt., 
no., and 0, wL of branches, and HI of the crop, and (6) none of the treatments affected 
starch % in cassava roots. (Extractedfrom author's summary. Trans. by L.MR.) D02 C03 

0132 
14168 SAUTER, H. Producci6n de material de siembra y t~nicas de siembra de la 
yuca (Manihot eseulenta, Crantz). (Productionofplantingmaterialand techniques 
of planting cassava). Tesis Ing. Agr. Giessen, Alemania, Universidad Justus Liebig, 
1980, 111p. Span., Sum. Span., 140 Refs., Illus. 
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Cassava. Propagation materials. Cuttings. Mukibat system. Tissue culture. Apical meristems. 
Planting. Spacing. 

The most important literature on cassava propagation and planting were compiled in order 
to dispose of the most important aspects on the.subject and a list of literature. Cassava can 
be propagated by its sexua seeds but its propagation by cuttings is common and more 
economical. It was possible to increase the rate of multiplication 30 times in simple propa
gation chambers with cuttings presenting 2 germinal buds. Another method by which 
pathogen-free plants can be produced is multiplication by apical meristematic tissues. In the 
production of planting material for cassava programs it is important to keep in mind when 
selecting, the factors that affect the vigor of the cutting and crop yields (plant age, origin 
of the cutting, and 0 of the stem portion), and during preparation (cutting, size, treatment, 
and storage). Good land preparation is decisive for the correct development of roots and 
above all, of tubers. Planting methods cited in literature vary greatly. According to soil 
texture, it is possible to plant on ridges, on hills, and on the flat Heavy soil is recommended 
for planting on ridges. Planting distances vary from 0.5 x 0.5 and 2 x 1 in. The type of 
cassava plant, soil fertility, and cultivation affect distances. Cuttings may be placed in 
inclined vertical or horizontal positions according to the planting method and climat6. Due 
to mechanization of cultivation, cassava is planted more often in a horizontal position and 
at 5-15 cm depth. (Author'ssummary. Trans. by L.M.F.) D02 

0133 

14116 SANCHEZ DE B., C.A. and RODRIGUEZ, N.F. Se obtienen resultados in
teresantes enla prueba do mitodos para conservar tallos de mandioca parn multipli
caci6n, durante el invierno. (Interestingresults were obtainedin trialson methods 
of conserving cassava stems -formultiplicationduring the rainy season). Misiones, 
Argentina, Estaci6n Experimental de Loreto, 1957. 4p. Span., Sum. Span. 

Cassava. Field experiments. Propagation materials. Storage. Germination. Cuttings. Argenti
na.I
 

A trial was conducted at the Loreto ExptL Station (Argentina) to determine the most ade
quate method of conserving propagation material. Three variables were used in the following 
manner: storage of cuttings in the brush, in open fields, and in straw huts and 4-subvaria
bies: (a) horizontal cuttings covered with dirt; (b) horizontal cuttings covered with dirt in 
straw huts; (c) horizontal cuttings covered with strawand (d) perpendicular cuttings covered 
with straw. Five replications were established in which 30 cuttings were used/treatment. The 
%of apparently useful (a.u.) cuttings and the %of germinated ones were determined. Best 
methods were: (1) horizontal cuttings, covered with dirt and in straw huts and stored in the 
brush (au. and germinated cuttings, 96 and 100%, reasp.); (2) the same as in (1) but m open 
fields (au. and germinated cuttings, 96 and 94%, resp.); (3) horizontal cuttings covered with 
dirt in straw huts (au. and germinated cuttings, 89 and 82%, resp.); and (4) horizontal 
cuttings covered with dirt in open fields (a.u. and germinated cuttings, 76 and 97%, resp.). 
The most deficient method was that of horizontal cuttings covered with straw with the 3 
main variables (0-0-6% of au. cuttings and 0%of the germinated ones). (Extractedfrom au
thor's summary. Trans.by L.M.F.) D02 

0134 
14127 FERLOL, L. Multiplication v6g6tative et 6imination des ph6nom~nes-de 
d~ginirescence chez des clones de manioc (Manihot esculenta Crantz) ¢ultiv6s 
in vitro. ( Vegetative propagation and eliminationof phenomenon due to degener
ation in cassava clones cultivated in vitro). These Doeteur, Orsay, France, Univer
site de Paris-Sud, 1978. 1lp. Fr. 103 Refs., Illus. 

Cassava. Propagation materials. Clones. Temperature. Propagation. Deterioration. Research. 

The most adequate conditions are studied for treating cassava clones by heat therapy to 
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eliminate general phenomenon caused by degeneration, without considering the infectious 
agent itself Propagation of healthy clones was done by in vitro cultivation techniques due 
to the advantages that miniaturization has under cxptl conditions. Best conditions consisted 
in the alternate use of temp. between 37-40 0 C for varying lengths of time with transplants 
throughout the treatment (Summary by LB. Trans. by L.MX) D02 DOI 

0135 

13789 THAMBURAJ, S. and SHANMUGAVELU, K.G. Studies on method of 
planting single budded setts of tapioca. In National Seminar on Tuber Crops Pro
duction Technology, Coimbatore, India, 1980. Proceedings. Coimbatore, Tamil 
Nadu Agricultural University, 1980. pp.4 7-4 8. Engl., Sum. Eng, 3 Refs. 

Cassava. Field experiments. Planting. Cuttings. Germination. Tuber productivity. Starch 
content. Dry matter. Tubers. India. 

Studies conducted at Tamil Nadu Agricultural U. (India) on different methods of planting 
single-budded cuttings of cassava have indicated the superiority of vertical and direct meth
od of planting of cuttings. (Author'ssummary) D02 C03 

0136 

14101 THAMBURAJ, S. et at. Studies on optimum plot size and shape for field 
experiments in tapioca. In National Seminar on Tuber Crops Production Technolo
gy, Coimbatore, India, 1980. Proceedings. Coimbatore, Tamil Nadu Agricultural 

8 6 University, 1980. pp.8 4 - . Engl,, Sum. Engl., 8 Refs. 

Cassava. Field experiments. Experiment design. India. 

Studies undertaken at the Department of Horticulture, Tamil Nadu Agricultural U. (India), 
to assess the optimum plot size and shape for field expt. on cassava have indicated (1) the 
C.V. decreased with the increase in plot size and the reduction was not significant beyond 
plots having 10 basic units; (2) for a given area, the smallest plot gave 100%relative informa
tion; (3) plots elongated in an E-W direction gave higher relative information; and (4) rectan
gulax plots with 2 rows elongated in a N-S direction with 5 plants in each row arranged m an 
E-W direction are suggested as the optimum plot shape and size for field expt. on cassava. 
(Author'ssummary] D02 

0137 
11753 MANDIOCA: 0 born futuro dos "pellets". (Cassava: a good future for 
pellets)- Dirigente Rural 12(12):95-99. 1973. Port., Illus. 

Cassava. Cultivation. Symptomatology. Disease controL Xanthomonas manihotis. Phytoph
thore. SilbapendulL Erinnyis ello. AtM Pest control. Brazil. 

Some technical recommendations on cassava cultivation are given: land choice and prepara
tion, planting time, density and method, var., liming and fertilization, weed control and 
harvesting. The symptoms and control of the principal diseases are described: [CBB (Xan
thomonas manihotis), and root rot (Phytophthorasp.)] and pests [shoot flies (Silba pendu
fa), cassava homworm (Erinnyis ello), stemborers (Coleoptera, Lepidoptexa) and ants (Atta 
sp.)1. (Summary by F.G. Tran by LM.F.) D02 FO1 

0138 

11295 RIEDEL, O.H.M. and TAVORA FILHO, A.A.F. A mandioca no estado do 
Maranhib. (Cassava in the state of Maranho). Fortaleza-CE, Brasil, Banco do Nor
deste do Brasil, 1969. 35p. Port. 

Cassava. Soclo-economic aspects. Cultivation. Brazil. 



Agroeconomic aspects of cassava cultivation in the state of Maranhto (Brazil) are analyzed. 
The following aspects were included: (a) agronomic (land preparation, planting, weed 
control, harvesting and productivity) and Cb) economic (importance, localization, processing 
to obtain bitter cassava flour, costs, marketing, commercialization, transportation, prices 
and credit). It is concluded- that the producers of this state are tenant farmers that cultivate 
cassava in a rudimentary manner and in association with other crops (especialy rice); they 
do not benefit from credit assistance, cassava yields are low (4-12 t/ha); the mai part of the 
production is transformed into flour and the manufacture of cassava chips is still incipient. 
(Summary by .G. Trans. by L.M.FJ D02 100 

0139 
14141 CONCEI(VAO, A.J. DA and SAMPAIO, C.V. Epocas de plantio de mandio
ca, Manihot esculenta Crantz. (Cassava planting times). In Universibade Federal da 
Bahia. Escola de Agronomia. Informe cicntffico anual. Cruz das Alnas-BA, Brasil, 
1977. pp.151-164. Port., 12 Refs. 

Cassava. Planting. Timing. Tuber productivity. Brazil. 

A literature review is presented on the result.%obtained in research conducted on the most 
adequate planting time for cassava in 3 Brazilian states: Minas Gerais, Sao Paulo, and Bahia. 
(Summary by FG.Tran. by L.M.F) D02 

0140 

12011 BRAWIJAYA UNIVERSITY. FACULTY OF AGRICULTURE. CASSAVA 
RESEARCH PROJECT. Progress report Vf. Malang, Indonesia, 1978. 6 5p. Engl., 
Illus. 

Cassava. Mukibat system. Field experiments. Cultivars. Tuber productivity. Planting. Ferti
lizers. P. K. Indonesia. 

The 1st report of Phase 1i cxpt. conducted jointly by Brawijaya U. (Indonesia) and Canada's 
International Development Research Centre (IDRC) is presented, dealing with activities 
of the 1st 2 yr of research with the Mukibat system. Yields/unit area for Mukibat cassava 
were higher than for Satrawi and normal cassava. Final conclusions can not be drawn as 
to which system is best for increasing cassava root yield. There was no difference in yield 
between the hole and hill methods of planting. Root yields of Mukibat and normal cassava 
were not affected by the time of fertilizer application nor by PK application. OM applca
tion is non-profitable. Quinomethionate (I gil) considerably reduced mite populations. 
First yr expt. were harvested 15 mo. after planting. It is considered that future cxpt. should 
be harvested 12 mo, after planting (a local practice). Maize and peanuts did not show good 
tolerance to shade provided by the canopy of Mukibat cassava. (Summary by LB. Trans. 
by L.M.F.J) D02 

0141 
14117 SANCHEZ DE B., C.A. and RODRIGVJEZ, N.F. La estaca larga acostada 
resulta mdis ventajosa pare la multiplicaci6n de mandioca en Loreto. (Horizontal 
long cuttings are more adiantageous for cassava multiplication in Loreto). MirSones, 
Argentina, Estaei6n Experimental de Loreto, 1957. 8 p. Span., Sum. Span., 8 Refs., 
Illus. 

Cassava. Field experiments. Cuttings. Planting. Propagation. Argentina. 

In Loreto (Argentina) between 1956-57, the 4th campaign was conducted, thus finishing the 
1st cycle of trials on the type of cutting for cassava multiplication. The trial was planted on 
contour lines, in undulating land with a 5%gradient to control erosion; however, it was ob
served that the major storage of water on the land during rainy seasons damages cassava roots. 
Statistical analysis confirmed that with 25-30 em horizontal cuttings, yields were highly 
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significant. The advantages of long, horizontal cuttings (higher agricultural yields and 
industrial production, easy to harvest, good plant density, 95.8%, uniform sprouting, and 
a greater no. of total and commercial roots/surfacearea) are described. Long inchned cuttings 
were superior in plant density (99.1%) and uniformity; agricultural yields and industrial pro
duction were similar to those of long horizontal cuttings; no. of total and commercial roots 
were slightly inferior to the previous variable. However, its use should be limited to loose, 
deep soils due to the greater difficulty to harvest, It is recommended to use long horizontal 
cuttings compact soil and in loose, deep soil, long inclined cuttings are more advantageous. 
(Extractedfrom author'ssummary. Trans by L.M.F.) D02 

0142 

12169 CORREA, H. and ROCHA, B.V. Manejo da cultura da mandioca. (Manage
ment of cassava cultivation). Informe Agropecu~rio 5(5916G):16-30. 1979. Port., 
43 Refs., Illus. 

Cassava. Cultivation. Cuttings. Planting. Spacing. Pruning. Harvesting. Harvest index. Timing. 
Inter-cropping. 

A literature review is given on the following cultural practices in cassava: selection of cv.; 
selection, preparation, transportation, and conservation of branches; preparation, position, 
and length of cuttings; planting depth; planting; spacing; pruning; harvest (manual, semi
mechanized, and mechanized); chemical composition of roots and branches; HI; inter
cropping and rotational crops; and planting time. (Summary by, I.M.S. Trans. by L.M.F.) 
D02 

0143 
13417 CORREA, H. Invdntario de teenologia em culturas bsicas de alimentaX'o. 
Mandioca. Minas Gerais. (List of technologiesfor staplefood crops; Cassava.Minas 
Gerais). Sete Lagoas-MG, Brasil, Instituto de Pesquisas e Experimenta fi'o Agrope
cuarias do Centro-Oeste 1973. 92p. Port., 34 Refs., Illus. 

Cassava- Research. Technological package. Cultivation. Cassava programs. Brazil. 

A list of available technologies for cassava cultivation in the state of Minas Gerais (Brazil) 
is given, related to planned and current research along with the results obtained regarding 
climatic and edaphie conditions, var. selection and improvement, agronomic practices, 
phytosanitary measures,, harvesting, yields, technologies and costs of cassava products, 
commercialization, and animal nutrition. Problems confronted in cultivation are indicated 
and a basic program of scientific research is given as well as suggestions on how to integrate 
farmers, technicians, extension workers, and investigators. (Summary by LB. Trans by L.M. 
F) D02 

0144 
14669 HEYS, G. Cassava multiplication. In Workshop on Cassava Bacterial Blight, 
Ibadan, Nigeria, 1978. Paper presented. Ibadan, International Institute of Tropical 
Agriculture, 1978. 3p. Engl. 

Cassava. Propagation materials. Research. Clones. Resistance. Cassava programs. Xanthomo
nas manihotis. 

The main emphasis of the cassava breeding program at the International Institute of Tropi
cat Agriculture (IITA) has been on developing high-yielding, disease- and insect-resistant 
cassava var. that would produce good quality starch or garil The av. farmer's multiplication 
method gives an increase of only 1:10 ratio in planting material/yr. The Centro lnternacio
nal de Agricultura Tropical (C]AT) has developed a much faster and more efficient method 
or multiplying cassava planting materials from CBB-resistant clones. IETA breeders have 
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adopted the technique but without sterilizing the soil and the water as the clones used are 
resistant to CBB, giving an increase of 1:24-40 or double that figure in favorable conditions. 
IITA breeders use either water or damp sand as media for the process under high humidity 
conditions. Eight to ten mc. old hard wood cuttings of cassava are supplied to farmers, 
cooperators and national trial programs such as the National Accelerated Food Production 
Program (NAFPP) in Nigeria. It is the major work in the ITA multiplication program to 
convert the residue, (lighter wood and green tops) into 3 or 4 node cuttings which can be 
rooted in sand and later planted out in plastic bags to harden before being planted in the 
field. These cuttings yielded 15-20 cuttings/every 10 hard wood cuttings initially supplied 
to farmers. When demand for hard wood cuttings is high, more bard wood planting material 
can be developed in 8 me. from prunes made during the initial cutting of hardwood for 
supplying farmers. Moreover, during trials rooted cuttings have been planted directly in the 
field, heavily mulched, and irrigated twice daily with a 75% survival rate. It is a cheaper 
process but needs much land. (Author's summary) D02 

0145 
14674 QUEIROZ, G.M. Dl et a. lnflu~ncia do perfodo de cuttivo na produo de 
cultivares de mandioca (ManihotescuientaCrantz). (Influence ofplantingseasonon 
the~productionofcassava cultivars). In Empresa de Pesquisa Agropecuiria do Cearfi. 
Relat6rio anual de pesquisa, fitoteenia. Fortaleza-CE, Brasil, 1980. pp. 3 7-5 2 . Port., 
Sum. Port., 2 Refs. 

Cassava. Field experiments. Cultivars. Timing. Harvesting, Tuber productivity. Brazil. 

Between 1978-80, an expt. was conducted at the Unidade de Pesquisa do Litoral in Pacajus, 
Cear (Brazil) to determine the effect of the planting season on cassava production. A split
plot, random block design was used with 8 treatments and 4 replications. Cv. Aciolina, Do 
Cdu, and Pery were used with a 1.0 x 1.5 m spacing. Harvesting took place 10, 12, 14, 16, 
18, 20, 22, and 24 ma. after planting. Statistical analysis on plant populations was signi
ficative for planting seasons and cv.; statistical analysis of production was only significative 
for planting seasons. On the contrary, branch production was significative for both planting 
season and cv. Starch content was significative for planting seasons and cv. (Author'ssum
mary. Trans. by L.M.F.) D02 D03 

0146 
14618 ARISMENDI, LG. Tama.io y posici6n de siembra de las estacas. (Size 
and position ofplantingof the cuttings). In_. Prieticas culturales, almacenamien
to y procesamiento del cultivo de In yuca (Manihotesculenta Crantz). Susepin, Ve
nezuela, Universidad de Oriente. Escuela de Ingenierfa Agron6miea, 1980. pp.55-81. 
Span., Sum. Span., 12 Refs., Illus. 

Cassava. Field experiments. Planting. Cuttings. Cultivars. Plant height. Tuber productivity. 
Venezuela. 

During 1976-78 an expt. was carried at the Estaci6n ExptL de Sabana of the U. de Oriente 
(Venezuela), on the influence of the size of cassava cuttings.(10-45 cm) and the planting 
position (inclined, horizontal and vertical) on yields (t/ha), no. roots/plant, plant height, 
length, 0, and av. wt. of roots of cov. Bonifacia and Querepa. A positive correlation of plant 
height, production, length and root 0 was found in relation to the size of cuttings. To 
obtain a greater no. of roots (6.90)/plant with c'. Bonifacia, 26 cm cuttings should be used 
and with cv. Querepa, 32 cm cuttings. The planting position did not affect yields, no. 
roots/plant, av. wt. and 5. With cv. Querepa longer roots were only obtained when planting 
was done in a horizontal position. (Author'ssummary. Trans. by F.G.) D02 D03 
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0147
 
14620 ARISMENDt, L.G. Densidad de siembra. (Spacing). In-. Pricticas cul
turales, almacenamiento y procesamiento del cultivo de Ia yuca (Manihot esculen
ta Crantz). Jusepin, Venezuela, Universidad de Oriente. Escuela de Ingenierfa 
Agron6mica, 1980. pp.82-97. Span., Sum. Span., 13 Refs., Illus. 

Cassava. Field experiments. Planting. Spacing. Tuber productivity. Venezuela. 

The effect of different planting distances between rows (0.80-1.00 and 1.20 m) and between 
plants (0.50, 0.60, 0.70, 0.80, 0-90 and 1.00 m) on the no., 0, length, av. and total wt. of 
root production of cassava cv. Querepa was studied at the Sabana Exptl. Station of the 
U. de Oriente (Venezuela). Highest root production (25.96 tjha) was obtained with the 
0.80 x 0.50 in spacing. The no. of roots/plant and root wt. increased when the distance 
between row increased; the best distance between rows was 1.00 m. The spacings used did 
not affect the 0 or length of the roots. Using and adequate planting distance has a great 
importance since it allows techniques to be intensified and improved among farmers, to 
obtain higher root and foliage yields with a higher land use efficiency at a lower production 
cost. Cassava is a good source of carbohydrates, that can be increased by improved cultural 
practices that are of easy adoption, such as in the case of using an adequate planting density. 
Planting density (spacing) depends on many factors such as: soil fertility, growth habit of 
cv., rainfall, and ecological characteristics of the area studied. (Author's summary. Trans. 
by LM.F.) D02 D03 

0148 

14611 ARISMENDI, L.G. Profundidad de siembra. (Plantingdepth). In-., Prtcti
cas culturales, almacenarniento y procesamiento del cultivo de la yuca (Manihot 
esculenta Crantz). Jusepfr, Venezuela, Universidad de Oriente. Escuela de Inge
nierfa Agron6mica, 1980. pp.29-54. Span., Sum. Span., 6 Refs., Illus. 

Cassava. Field experiments. Planting. Cultivais. Plant height. Tuber productivity. Venezuela. 

During 1977-78 and 1978-79, 2 expt. were conducted with 4 cv. (Querepa, Tallo Blanco, 
Fortorriquea, and Sonrisa) on the unit of Maturfn soil at the Sabana Exptl. Station, U. de 
Oriente (Venezuela) to determine the influence of planting depth (2, 4, 6, 8, and 10 cm) on 
plant height at 2 and 4 mo. of age, root and foliage production, no. of rootsfplant, av. wt., 
root 0 and length. During the 1978-79 cycle plants reached a greater height at 2 and 4 m. 
(64 and 142 cm, resp.) with cv..Portorriquefia, greater root production (35.94 t/ha) with 
cv. Tallo Blanco, and no. of rootsiplant (10.77) with cv. Sonrisa. Cv. Querepa had the 
highest production (27.96 t/ha) in the 1977-78 cycle and the largest roots during the 2 
yr with an av. wt. and 0 of 381 g and 6.79 cm, resp. Cv. Portomquefia had the highest 
production of foliage (33.93 t/ha) and cv. Sonrisa, the greatest root length (50 cm). Planting 
depth did not affect the aforementioned! parameters. (Author's summary. Trans by LM. 
F.) D02 Ca1 

0149 
14118 ARISMENDI, L.G. Pmcedencia del material de propagaci6n. (Origin of 
propagatvematerial). tn-. Practicas culturales, almacenamiento y procesamien
to del cultivo de Ia yuca (Manihotesculenta Crantz). Jusepin, Venezuela. Univer
sidad deOriente. Escuela de Ingenierfa Agron6mica, .1980. pp.1-28. Span., Sum. 
Span,, 15 Refs., Illus. 

Cassava. Field experiments. Cultivars. Cuttings. Tuber productivity. Foliage. Growth. Tuber 
development. Venezuela. 

During 1977-78, an expt. was conducted with cuttings from basal, intermediate, and apical 
parts of stems of 4 cassava cv. (Queropa, Sonrisa, Tallo Bianceo, and Portorriquefla) in 
order to study their influence on foliage and root production, length, I0 and no. of roots/ 
plant. The expt was also repeated during the 1978-79 cycle. Cuttings from the basal part 
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increased plant growth during the 1st 6 mo. of planting, gave a higher production of roots 
and foliage, and no. of roots/plant. The highest production of roots, foliage, no. of roots/ 
plant, and root length were obtained with cv. Somisa, the greatest height with cv. Porto-
Mquefia, and roots with the highest av. wt. and 0 with cv. Querepa. (Author's summary. 
Trans. by L.M.F.) D02 CDI 

0150 
14134 CONCEIEgAO, A.J. DA and SAMPAIO, C.X. Efeito de 6pocas de plantio 
x cultivates precoces x dpocas de colheita na produgo de raizes de mandioca. 
(Effect of planting time x early-maturing cultivars x harvesting time on cassava 
root production). In Universidade Federal da Bahia. Escola de Agronomia. Inforne 
Cientffico Anual. Cruz das Almas-BA, Brasi, 1977. pp.76-79. Port. 

Cassava. Field experiments. Planting. Timing. Cultivars. Harvesting. Water content. Starch 
content. Fibre content. Tuber productivity. Brazil. 

An cxpt. was conducted (U. Federal da Bahia/NE BRASCAN agreement) to combine 
planting dates, early-maturing cv, and harvest period to facilitate the obtainment of 
industrial raw material with high levels of productivity during 12 mno. of the yr. A 33 
factorial design was used with a 24 m' useful plot area. Planting dates were April 15, May 
15, and June 15; cv. Mamao, Aipimi Bravo, and Platina were used and harvesting took place 
at 10, 12, and 14 mn. of the crop cycle. Moisture, starch and fiber % were determined 
in fresh and dry samples. Statistical analysis was highly significant for the effects of 
planting dates and the interactions, planting dates x cv. and cv. x harvest dates. May 15 
was the outstanding planting date at a 1% level of probability. A 5% level of significance 
was found for the effect of planting date on cv. Alpim Bravo. For a 12 mo.crop cycle, a 
5% level of significance was verified for the interaction cv. x harvest date. Starch and fiber 
contents in DM varied between 81.17-91.08% and 1%, resp. (Summary by F.G. Trans. by 
LMF.) D02 G01 C03 

0151 
14132 PINHO, J.L.N. DE et aL Efeitoda6pocadeplantionaeulturadamandioca 
(Manihot esculenta Crantz), no Litoral do CearL [Effect of plantingseason on 
cassava crops in coastal Ceard). In Empresa de Pesquisa Agropecu~ria do Cear6. Re
lat6rio anual de pesquisa, fitotecnia. Fortaleza-CE, Brasil, 1980. pp.7-22. Port., 
Sum. Port., 4 Refs. 

Cassava. Field experiments. Planting. Timing. Tuber productivity. Starch content. Cultivars. 
Brazil. 

In 1978 an expt. was established at the Unidade de Pesquisa do Literal (EPACE) in the 
municipality of Pacajus, Ceari (Brazil) to observe the performance of cassava in relation to 
planting time according to the climatic conditions of coastal Cear. A split-split plot random 
block exptl. design was used with 5 treatments and 4 replications. Plots included planting 
times and subplots, the cv. Harvesting took place at 18 mo. Results showed that planting 
time affected root, branch, and starch production; as the time between planting and the 
initiation of the rainy season increased, production decreased. Regarding the different 
planting dates, cv. were similar. The 2 cv. gave a higher production of the canopy than of 
the roots. (Author'ssummary. Trans. by L.M.F.) D02 

0152 
14610 PINHO, JL.N. DE etat. Controle de plantas daninhas na cultuTa da man
dioca (Manihot esculenta Crantz), no Ceart (Weed control in cassava crops in 
Ceard). In Empresa de Pesquisa Agropecuiria do Ceari. Relat6rio anual do pesquisa, 
fitoteenm. Fortaleza-CE, Brasil, 1980. pp.53-81. Port,, Sum. Port., 4 Refs. 

60 

http:81.17-91.08


Cassava, Field experiments. Weeding. Herbicides. Hoeing,Cultivars. Tuber productivity. Bra
zil.
 

Four expt were conductedin the municipality of Pacajus, Ceari (Brazil) to find the most 
viable way to keep cassava crops free from weed competence; observe the period of efficien
cy of 2 herbicides compared to hand weeding; examine the performance of cv. submitted to 
an integrated control (herbicide + hand weeding) and determine the no. of weedings neces
sary for the crop. Cv. Pffo de Chile, Aciolina, Do Cdu, Cangafba, Mucambo, Pory, and Buj 
wvere used. In expt. 1, herbicides metribuzin, diuron, simazine, and fluometuron were used 
at rates of 0.5, 1.5, 2.5, and 2.0 kg/ha and alachior at 4.5 I/ha. In expt. 2, alachlor was 
studied without mixing at rates of 3.5, 4.5, and 5.5 1/ha and mixed with diuron at rates of 
1.0, 1.5, and 2.0 I/ha. To evaluate the effectiveness of herbicides, the following treatments 
were emphasized absence of weeds, hand weeding up to 90 days during the crop cycle. 
Herbicides under study did not show problems of phytotoxicity nor affected cv. yield. Re
suits showed that the period of effectiveness of herbicides may be > 90 days. From then on, 
hand weeding should be conducted whenever necessary or postemergent herbicides used., 
(Author'ssummary. Trans. by L.MF) D02 

0153 
15002 ANZULES T., V. Efecto de la posici6n de la estaca, niveles de control de 
malezas y arreglo espacial sobre competencia entre malezas y yuca y el rendimiento 
de la yuca, variedad M Col 22. (Ejfect of the position of the cutting, level of weed 
control and spatial artangement on weed-cassava competence and casssava lar.M 
Col 22 yields). Call, Colombia, Centro Internacional de Agricultura Tropical. s.f. 
16 p. Span., Illus. 

Cassava. Field experiments. Planting. Cuttings. Germination. Weeding. Costs. Tuber produc
tivity. Spacing. Dry matter. Starch content. Colombia. 

Research was conducted at the Centro Internacional de Agnculture Tropical (CIAT)in 1980 
in order to solve the problem of low cassava yields in Loja, Ecuador, Objectives were: (1) to 
determine the effect of vertical-and horizontal plantings of cuttings on the emergence and 
competitive vigor of cassava; (2) to determine the effect of 3 levels of weed control on the 
Lost of each practice and on cassava yields; and (3) assess the effect of spatial arrangements 
on the competitive ability of cassava regarding weeds, keeping a constant population. A 
total of 3072 cuttings of var. M Cot 22 were used in a split-plot design with 12 treatments 
and 4 replications. Treatments were. I x I in and 0.7 x 0.7 m spacings for populations of 
20,000 and 20,408 plants/ha, resp.; vertical and horizontal planting positions; and weed 
control: (a) weeding at 30 days; (b) 3 weedings at 30, 60, and 90 days; and (c) preemergent 
control + one weeding. The % of germination, coverage/crop and coverage/weed, yield and 
its components, DM and starch contents were determined. The highest av. yield (40.2 t/ha) 
was obtained with vertical planting in the 0.7 x 0.7 in system with just one weeding. No 
differences were observed among yields regarding the different levels of weed control. It was 
concluded that a good cultural control of weeds and good yields can be obtained with var. 
with little or intermediate vigor if they are planted in quadratic arrangements and in high 
populations. (Summa.y by W.M.S.Trans. by L.M.F.) D02 

0154 

15018 LORENZI, J.O. et al Acumulaio de matia seca emacronutrimentos pe
la "Maniva M.e" de dues cultivates de mandi6ca (Manihot esculenta, Crantz). 
(Accumulation oJ dry matterand macronutrientsin cuttings of two cassava culti-
Pars). Turrialba 31(1):75-78. 1981. Port., Sum. Engl., Port., 4 Refs. 

Cassava. Cultivars. Harvesting. Dry matter. Field experiments. Timing. Tubers. Analysis. N. 

P. K. Ca.Mg. S. Tuber development. Brazil. 

The results obtained in the determination of DM and macronutrients in cassava cuttings in 
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several periods of the life cycle of the plant are discussed. It was shown that cuttings had a 3 
fold increase in DM up to the end of the life cycle; accumulation started with the beginning
of tuberization; macronutrient accumulation was similar in both cv. used (Branca de Santa 
Catarina and IAC-Mantiqucira); with the exception of P and Ca, all of them after an initial 
decrease, f6llowed approx, the curve of DM production. N was the element that most 
increased. It is suggested that the amounts of nutrients stored in the cassava cuttings should 
be taken into account when the requirements of the whole plant are estimated. The follow
ing av. quantities in kg/ha (corresponding to a population of 16,666 plants) were found in 
the organ analyzed: N = 14.0; P =0.6; K = 3.8; Ca = 6.8; Mg = 2.0; and S = OA. (Author's 
summary) D02 C03 

0155 
15039 EZEDINMA, F.O.C., IBE, D.G. and ONWUCHURUBA, A.I. Performance 
of casssava in relation to time of planting and harvesting. In Terry, E.R., Oduro, K. 
A. and Caveness, F. eds. Triennial Root Crops Symposium of the International So
ciety for Tropical Root Crops, 1st., Ibadan, Nigeria, 1980. Tropical root crops: re
search strategies for the 1980s. Proceedings. Ottawa, Canada, International Devel
opment Research Centre. Series IDRC-163c. 1981. pp.t1l-115. Engl., Sum. Engl., 
Fr. 

Cassava. Field experiments. Planting. Timing. Harvesting. Growth. Tuber productivity. Dry 
matter. Nigeria. 

Growth and yield of cassava at different times, of planting and harvesting were studied in 
replicated trials at Nsukka, Nigeria. In the 1st expt, cassava planted of 14 Sept. 1973 was 
harvested at fortnightly intervals beginning at 9 mo. until 13 Mo. after planting. Yields of 
stakes and commercial roots showed significant increases up to the 8th harvesting at about 
12 mc, and declined thereafter. In the 2nd expt, planting was done every fortnight begin
ning 6 June and ending 9 October, 1974. A 3rd expt. investigated the period 13 August-15
October in weekly plantings. All the plants of the 2nd and 31d expt. were harvested at 12 
mo. after planting and the yields of roots, stems, stump (old stalk), and no. of leaves at 
harvest were compared. The highest wt. of roots was obtained from the June, late July to 
early September plantings, and the no. of roots followed similar trends. Stump wt. were 
highest from the, June and late Aug. to Sept. plantings. The reduction in no. of roots was 
not significant. Significantly higher DM yields were obtained from the Sept. plantings - a 
finding that suggests the best time to plant cassava is during the late rather than the early"
cropping season. Results axe discussed in relation to ambient weather conditions during the 
exptl. period. (Author'ssummary) D02 D03 

0156 
15042 DAHNIYA, MT. Effects of leaf harvests and detopping on the yield of 
leaves and roots of cassava and sweet potato. In Terry, E.R., Oduro, K.A. and 
Caveness, F. eds. Triennial Root Crops Symposium of the International Society 
for Tropical Root Crops, 1st., Ibadan, Nigeria, 1980. Tropical root crops: research 
strategies for the 1980s. Proceedings. Ottawa, Canada, International Development
Research Centre. Series IDRC-163e. 1981. pp.137-142. Engl., Sum. Engl., Fr. 

Cassava. Field experiments. Harvesting. Leaves. Tuber productivity. Cultivars. Timing. Prun
ing. Sierra Leone. 

Two studies,'one on the effect of harvesting cassava leaves and the other on the effects of 
detopping sweet potatoes at different times,were undertaken. Findings were that total fresh 
leaf yield of cassava var. Isunikakiyan was not significantly affected by harvesting frequency
of the leaves unlike that of var. TMS 30211. However, compared with plants with unharvest
ed leaves, there was a total fresb root yield decrease of 56-76%, 34-62%, and 15-32%when 
leaves were harvested at 1-, 2-, and 3-mo. intervals. As the intervals between detoppings
decreased, there was a decrease in tuber no., individual tuber size, and total yield. Cassava 
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vat. studied reacted differently to leaf harvests and detoppmg in terms of root and tuber 
yields. Harvesting cassava leaves at 2- or 3- mo. intervals is recommended for reasonable 
overall yields. (Author'ssummary) D02 D03 

0157 
14137 CONCEICAO, A.J. DA, SENA, Z.F. DE and CAMPOS, H. DOS R. Influ~n
cia de espagamentos x cultivares x adubago x irrigaqa-o na cultura da mandioea, 
Manthot esculenta Crantz. (Influence of spacingsx cultivarsx fertilizationx irriga
tion in cassava cultivation). In Universidade Federal da Bahia. Escola de Agronomia, 
Informe cientifico anual. Cuz das Almas-BA, Brasil, 1977. pp.9 3-96. Port. 

Cassava. Field exiieriments. Cultivars. Planting. Spacing. Fertilizers. Irrigation. N. P. K. 
Tuber productivity. Brazil. 

An expt. was conducted between 1973-75 in an exptl. field of the Hacienda Candeal of the 
Escola de Agronomia of the U. Federal da Bahia (Brazil) to determine the influence 6f 
spacing, cv., fertilization, and controlled irrigation on cassava cultivation (during a 15 mo. 
cropping cycle). A 3 x 3 x 3 factorial design was used with 1.0 x 1.0, 1.2 x 1.0, and 1.2 x 
1.2 m spacings and var. Cigana, Maino, and Aipim Bravo. Statistical analysis indicated a 
1%level of significance for the effects of cv. and fertilization; there was no significance in 
the influence of spacing or spacing x cv. x fertilization interactions. The 10 x 1.0 in spacing 
was considered the most convenient for the production system. Cv. Aipim Bravo and 
Mama-'o had higher root production than cv. Cigana. Water supplementation in months of 
water shortage promote good plant development. (Summary by .G. Trans. by LM.F.) 
D02 DOI G01 

0158 

15005 ROCA, W.M. Reproducci6n vegetativa de materiales para la siembra libres 
de enfermedades. (Vegetative reproductionof disease-free planting material. Cali, 
Colombia, Centro Internacional de Agricultura Tropical, 1981. 2 ip. Span., Sum. 
Span., 25 Refs. 

Paper presented at Conferencia Intemacional sobre Producci6n de Semilla Mejora
da, Kenya, 1981. 

Cassava. Propagation materials, Disease control Viroses. Apical meristems. Cuttings. Colom
bia. 

Methods of vegetative reproduction are discussed using the results obtained with cassava and 
potato. Results of clone cleaning by heat therapy and in vitro meristem culture are given. 
Two methods for rapid cassava multiplication are proposed: by sprouts from cuttings and 
single leaf cuttings, which are able to produce 36,000 and 300,000 commercial cuttings/yr, 
resp. Finally, in vitro multiplication methods that assure max. cleanness of propagative 
material are given. (Author'ssummary. Trans. by L.M.F.) D02 E04 

0159 
14633 CULTURA DA mandioca. (Cassavacultvation). In Murayama, Shizuto. Hbr
ticultum. Camiinas, Instituto Campineiro de Ensino Agrtcola, 1972. pp.577-585. 
Port., Illus. 

Cassava. Cultivation. Disease control. Pest control. Harvesting. Brazil. 

Aspects of cassava cultivation are analyzed: climate; growth cycle; selection and transport of 
branches; soils; rotation systems; planting time, systems, and density; land preparation; 
fertilizatioi; control of the major diseases ICBB (Xanthomonas manihotis), witches'-broom, 
and brown leaf spot (CercosporidiurnhenningsiOt, pests [cassava hornwonn (Erinnyisclio), 
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stemborers (Coelosternus sp.), and shoot flies (Silba pendula)], and weeds; pruning; harvest 
times and system; root and branch production. Some var. are listed according to their final 
use. (Summary by E.G. Trans, by L.M.K) D02 

0160 
14631 AGUIAR, 1. Efeeto de la poda en el cultivar de yaca "Colombianita" 
sobre el rayado marron. (Effect of pruning in cassava cv. Colombianfta on the 
incidence of brown streak). In Arismendi, L.G. Prieticas culturales, almacena
miento y procesamiento del cultivo de la yuca (Manihot esculenta Crantz). 
Jusepin, Venezuela, Universidad de Oriente. Escuela de Ingenierfa Agron6mica, 
1980. pp.167-186. Span., Sum. Span., 10 Refs., Illus. 

Cassava. Field experiments. Pruning. Cassava brown streak virus. Storage. Harvesting. 
Timing. Deterioration. Tubers. Venezuela. 

At the Estaci6n Exptl. de Sabana and Plant Production Lab. of the U. de Oriente (Vene
zuela), a trial was conducted to study the effect of pruning stems 25 cmn off the ground, 
on root storage of cv. Colombanita after harvesting. Results showed that physiological
deterioration of roots may be avoided by pruning plants 9-21 days before harvesting, 
lasting approx. 14 days under environmental conditions. (Author's summary Trans. 
by F.G.) D02 102 D04 

0161 
14650 ROBINSON, PF. Three row cassava planting machine. Georgetown, Guya
na, Inter-American Institute of Agricultural Sciences. National Legume and Cassava 
Programme, no. 3. 1978. 14p. Engl., Illus. 

Cassava. Planting. Agricultural equipment. Mechanization. Guyana. 

A 3-row cassava planting machine is described in detail, equipment, operation, specifications 
of size, capacity, tractor speed, row spacing, and efficiency. Drawings of the machine are 
included. (Summary by F.G. Trans. by L.M.F.) D02 

0162 
15112 ADEJARE, G.O. and COUTTS, R.H.A. Heat-therapy and meristem-tip 
culture of Nigerian cassava to eradicate cassava mosaic disease. London, UK., 
Imperial College of Science and Technology. Department of Botany, 1981?. 16p. 
Engl., Sum. Eng., 15 Refs. 

Cassava. Propagation materials. Apical meristems. Cassava African mosaic virus. Disease 
control. Cultivars. Germplasm. laboratory experiments. 

Methods have been established for the propagation of Nigerian cassava plants free from 
CAMD. Meristem tips from diseased plants previously subjected to a period of heat treat
ment of not less than 30 days at 35-38'C, were cultured on a modified, Murashige and 
Skoog (MS) medium to regenerate whole plants. Cohen. ranges of the cytokinin benzyla
denine in combination with a-napthalene acetic acid and GA were investigated, and 
optimal levels of the hormones in MS media regenerated up to 36%of the cultured 
meristems. Partly regenerated plantlets (showing shoots and callus only), were fully
regenerated by sub-culturing onto fresh medium, following a dip in hormone rooting 
powder, with 80% efficiency. This treatment also aided in the establishment of regenerated 
plants to soil, presumably by the action of the fungicide thiram which the rooting powder 
contained. All plants thus far raised from heat-treated meristems were free of CAMD as 
judged by visual inspection of'both the original material and rooted explants. Assay of leaf 
material from heat treated, regenerated meristems for CLV (the suspected pathogenic agent 
of CAMD) on the sensitive indicator tobacco Nicotiana benthamiana,established all regen
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erants to be free of the virus. The potential of meristem culture and further tissue culture 
studies with cassava are discussed with a view to exploring the active exchange of disease
free cassava germplasm for breeding programs throughout the world. (Author's summary) 
D02 04 

0163 
15041 LUTALADIO, N.B. and EZUMAH, H.C. Cassava leaf harvesting in Zaire. In 
Terry, E.R., Oduro, K.A. and Caveness, F. eds. Tnenmal Root Crops Symposium of 
the International Society for Tropical Root Crops, 1st., lbadan, Nigeria, 1980. Tro
pical root crops: research strategies for the 1980s. Proceedings. Ottawa, Canada, 
International Development Research Centre. Series IDRC-163e. 1981. pp.134-136. 
Eng., Sum. Engl., Fr., illus. 

Cassava. Field experiments. Cultivars. Harvesting. Cassava leaves (vegetable). Productivity. 
Timing. Nigeria. 

In Zaire, harvesting cassava leaves for use as a vegetable could increase the total revenue (leaf 
and root) from the crop by 1.5-6 times, depending on cv, and on frequency of leaf harvest
ing. Frequent removal of leaves results in a high incidence of CAMD and reductions in root 
and leaf yields. Harvesting leaves once a me. provides a high leaf production and returns 
with low losses in root yield. (Author's summary) D02 

0164 
13430 VENTORIN, N. Controle qumico de plantas daninhas. (Chemical weed 
control). In Curso de Capacitaqfo de Tdcnicos para a Cultura da Mandioca, Lavras, 
Brasil, 1978. Trabalhos apresentados. Lavias, Escola Superior de Agricuttura de La
vras, 1978. 33p Port., 17 Refs. 

Cassava. Weeds. Herbicides. Weeding.'Brazil. 

A detailed description is given of the weeds existing in tropical areas (definition, losses and 
damage caused, occurrence in farm areas, and agricultural characteristics), cassava crops are 
emphasized. The concept of herbicide is defined and a physiological, agronomic, and 
chemical classification is included along with one on their form of action. Major weeds 
attacking cassava in the area of the Escola Superior de-Agricultura de Lavras (ESAL), Brazil 
are specified and a list of recommended herbicides is given. Data are included on the cali
bration of the sprayer and equipment used for applying herbicides. (Summary'by LB. Trans. 
by L.M.F.) D02 

0165 
15056 ROCA, W.M. et al. Improvement of a propagation technique for cassava 
using single leaf-bud cuttings: a preliminary report. Cassava Newsletter 8:4-5. 1980. 
Engl., 5 Refs. 

Also in Spanish. 

Cassava. Propagation. Cuttings. Rooting. Colombia. 

The Centro Internacional de Agricultura Tropical (CIAT) in collaboration with Philippine 
researchers worked out a-single leaf-bud cutting technique for rapid propagation of cassava. 
The rooting of the cuttings is done in coarse sand, under mist for 6 days. Starting from 
menstem or cutting-derived mother plants, this method may yield 450,000 cutfingslmother 
plant in one year. (Summary by Abstractson TropicalAgriculture)D02 
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15058 ORDOfREZ F., H. Modificaci6n del mdtodo de corte cautinar para material 
de siembra. (Modification of method for cutting stem planting material). Yuea. 
Boletfn Informativo 7.14-15. 1979. Span., Illus. 

Also in English. 

Cassava. Field experiments. Cuttings. Propagation. Peru. 

A preliminary expt. was earned out at the Institute Veterinario de Investigaciones Tropica
les y do Altura (IVITA), Pucallpa, Peru to evaluate the efficiendy of 3 methods of cutting 
stems for planting material: straight, at an angle, or IVITA modification (consisting of a 
transversal cut made at a straight angle and another longitudinally to form a cross covering 
1/4 of the cutting, thereby obtaining 8 angles and 4 cutting surfaces).Cuttings were planted 
in a vertical position with 4 replications and a planting density of 40,000 plants/ha. Fresh 
root yields were 26.53, 25.83, and 28.36 tlha and av. total roots/plant were 3.98,5.50, and 
6.35 for the straight, angled, and IVITA methods, reasp. No significant differences were 
found except when the no. of roots resulting from the cuts (P 4 0.05) were taken into 
consideration: 1.07, 2.45, and 3.04 roots/plant for the 3 methods, reasp. (Summary by F.G. 
Trans. by L.M.F.) D02 

0167 
15070 MINAMI, K., MATTOS, J.B. DA S. and SIMAO, S. Mitodo de plantto de 
mandioca. (Plantingmethod of cassava). Anais da Escola Superior de Agricultura 
Luiz de Queiroz 35:491-493.1978. Port., Sum. Engl 

Cassava. Field experiments. Planting. Cuttings. Tuber productivity. Brazil. 

Harvesting is one of the most difficult problems of cassava cultivation. An expt. was con
ducted using 2 planting methods: furrows 10-15 cm deep and ridges 50 cm high. Planting in 
ridges reduced root breakage, increased production, and decreased hand labor. On the other 
hand, there was a reduction in the %of germination in cuttings with the 2nd method. (Au
thor's summary) D02 

0168 
15076 DAHNIYA, M.T., OPUTA, C.O. and HAHN, S.K. Effects of harvesting 
frequency on leaf and root yields of cassava. Experimental Agriculture 17(1)91-95. 
1981. Engl., Sum. Engl., 10 Refs. 

Cassava. Field experiments. Cultivars. Harvesting. Timing. Tuber productivity. Dry matter. 
Leaves. Nigeria. 

A field trial with 2 cassava var. showed that total fresh leaf yield of var. Isunikankiyan was 
not significantly affected by harvesting frequency, while that of var. TMS 30211 was signifi
cantly affected. Compared with the control plants whete leaves were not harvested, total 
fresh root yields of var. Isunikankiyan decreased by 76, 62, and 15% when leaves were 
harvested at 1, 2, and 3 mo. intervals, resp. The corresponding yield reduction %for var. 
TMS 30211 were 56, 34, and 32, resp. Harvesting-the top leaves of cassava at 2 or 3 ma. 
intervals is recommended to ensure reasonable yields of both leaves and roots. (Summary by 
Abstractson TropicalAgriculture)D02 D03 

0169 
15088 ROBLES, R.P. Weed control,in root crops in the Philippines. i Annual 
Conference of the Pest Control Council to the Philippines, 9th., Manila, Philippines, 
1978. Weed control in tropical crops; papers presented. Manda, Weed Science 
Society of the Philippines. Philippines Council for Agriculture and Resources Re
search, 1979. pp.189-197. Engl., Sum. Engl., 6 Refs. 

Do 
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Cassava. Weeding. 

The status of the root crop industry and weed control research in root crops namely sweet 
potatoes, cassava, aroids (taro, Xanthosoma sp. and potatoes) are reviewed. Yield reduction 
due to weeds is 66% for cassava depending on the plant spacing used. In several trials con
ducted in root crops m the Philippines it has been observed that early weeding is essential 
to ensure high yields. Future research directions are outlined. (Author's sunnari' 1)02 

0170 
15432 MIRANDA JUNIOR, A.S. DI et al Orientaqao quanto ao riscoe adoao 
de inovafes entre produtores de mandioca no Estado do Amazonas. (Orientation 
regarding the risk of adoptinginnovations among cassava producers in the state of 
Amazonas). Revista Ceres 27(150).112-124. 1980. Port., Sum. Port., Engl., 14 
Refs., Illus. 

Cassava. Technology evaluation. Socio-economic aspects. Cultivation. Statistical analysis. 
Brazil. 

Individual risk orientation, its association with other individual level variables, and its 
influence on the acceptance of new agricultural methods and practices were identified and 
analyzed. The individual,level (independent) variables analyzed included age, formal educa
tion, migration, social integration, technical knowledge, use of rural credit, distance of the 
farm from the county seat, and technical assistance received. The dependent Variable, 
adoption of new ptactices and methods, was examined with special emphasis on risk orienta
tion, 'as an intervening variable. The reference for various Brazilian studies in the area of 
adoption of innovations, as for the present study, has been the individual adoption model 
proposed by Rogers and Shoemaker. Some of the variables were measured by indices 
constructed from the original data. Hypotheses were elaborated regarding the influence of 
risk orientation in the relationship between the independent variables and the adoption of 
new practices and methods. Correlation analysis was used to identify variable relationships 
at high and low levels of risk orientation. The findings included a group of interrelated 
variables- identifying 2 distinct farmer "profiles". Variables significantly associated with 
adoption within the total sample included- migration, social integration, use of credit, 
and technical assistance. For the low risk takers migration and social integration + technical 
knowledge correlated with adoption. For those who accepted higher levels of risk. migra
ton, social integration + use of credit (negative), distance from country seat, and technical 
assistance significantly correlated with adoption. (Author'ssummary) D02 

0171 
15089 PENA, R.S. DE LA Weed control in root crops in the tropics. In Annual 
Conference of the Pest Control Council to the Philippines, 9th., Manila, Philippi
nes, 1978. Weed control in tropical crops; papers presented. Manila, Weed Science 
Society of the Philippines. Philippines Council for Agriculture and Resources 
Research, 1979. pp.169-188. Engl. Sum. Engl., 59 Refs. 

Cassava. Weeding. Hoeing. Herbicides. 

Status of weed control in the major tropical root and tuber crops is reviewed- Results bf 
cultural and chemical methods of weed control are summarized. Studies on the critical 
periods of weed control and effects of weed competition on growth and productivity of 
root crops reveal that for cassava optimum yields are obtained from fields kept weed free 
for the 1st 3-4 me. after planting during which the crop has not yet formed enough leaf 
canopy to shade out the weeds. For cassava, the use of a preemergenee herbicide like diuron 
or atrazine followed by a postemergence spray of paraquat is recommended. An integrated 
weed control program, utilizing thorough land preparation and a combination of preemer
gence and postemergence herbicides is highly recommended for use is all of the major tropi
cal root and tuber crops. [Extractedfrom author'ssummary) D02 
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0172
 
15703 DOMINGUEZ A.,'J. Control quimico de las malas hierbas en el cultivo de 
yuca (Manihot esculenta, Crantz). (Chemical weed control in cassava crops). In 
Reuni6n Anual del Programa Cooperativo Centroameticano para el Mejorariento 
de Culivos Ahmenticios, 27a., Santo Domingo, Repfiblica Dominicana, 1981. Me
mona. Santo Domingo, Secretarfa de Estado de Agricultura, 1981. pp.HF-11-HF
25. Span., 6 Refs., Illus. 

Cassava. Field experiments. Herbicides. Weeding, Tuber productivity. Dominican Republic. 

In 1979-80 an expt. was conducted to evaluate the effect of applying different rates of 6 
herbicides on cassava crops- Four herbicides were preemergence and 2 postemeigence. 
Treatments were compared to a hand-weeded control 20 and 25 days after planting and to 
another without weed control. Herbicides used as preemergence were arnetryn (6 1/ha), 
diuron (3 kg/ha), and linuron (Afalon and Lorox) at 1.5 kg/ha. Oxyfluorfen (2 I/ha) and 
paraquat (2 1/ha) were used as posternergence. Predominant weeds were: Digitariasanguina
lis, Cenchnus echfnatus, Ruelia tuberosa, Achyranthes indica, Sida rhombifolia, and 
Boerhafla erecta. Best results were obtained with treatments of ametryn, linuron (Lorox),
and diuron with yields of 21.12, 15.90, and 15.59 mt/ha, resp. Taking into consideration 
the comparison of the effects of pre and postemergence herbicides, the use of preemergence 
ones is recommended under these particular exptl. conditions since they offer a wide range 
of control and do not expose the plant to phytotoxic damage. (Author'ssummary. Trans. 
by L.M.F.) D02 

0173 

15090 ELLIS, R.H. and ROBERTS, E.H. Germination of stored cassava seed at 
constant and alternating temperatures. Annals of Botany 44(6):677-684. 1979. 
EngL, Sum. Engl., 8 Refs., Illus. 

Cassava. Laboratory experiments. Seed. Storage. Germination. Temperature. 

Cassava seed was only capable of germinating over a restricted range of constant temp. Dur
ing storage the optimum constant temp. for germination decreased from approx. 35 to 300 C 
or possibly less. The rate at which the optimum temp. changed during dry storage increased 
with increase in storage temp. over the range 040°C. Some alternating-temp. regimes (16 h 
at the lower temp./8 h at the higher temp.) provided conditions as favorable for germination 
as the optimum constant temp. Furthermore, it was shown that temp. alternation itself was 
stimulatory because when the range of the alternation did not include the optimum 
constant temp. value, % germination was often higher than could be obtained at any 
constant temp. within the range, though this stimulatory response declined during storage. 
For these reasons it is provisionally recommended that cassava seed should be germinated 
at 25/350 C which is as stimulatory a treatment as any which has so far been investigated and 
has the advantage of encompassing the range over which the optimum 'constant temp. 
changes during storage. (Author'ssummaryj D02 

0174 
15073 AKOBUNDU, 1.0. Weed control in cassava cultivation in the subhumid 
tropics, Tropical Pest Management 26(4):420-426. 1980. Engl., Sum. Engl, 16 
Refs. 

Cassava. Field experiments. Cultivars. Hoeing. Herbicides. Tuber productivity. Nigeria. 

Field trials were carried out over a 3-yr period in an alfisol in a subhumid tropical environ
ment to evaluate the effectiveness of hand-weeding frequencies and several herbicides for 
weed control in cassava. Uncontrolled weed growth caused 40% reduction in root yield 
of short, profusely branching cassava cv. while a 68% reduction in root yield was observed 
in separate studies involving a tall non-branching cv. Two or 3 properly timed hoe weedings 
gave crop yields that were as good as keeping the plots weed-free throughout the growing 
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season. Although pre-emergence application of fluometuron at 2.0 to 3.0 kg a.i./ha or 
diuron at 2.0 kg a.i./ha used singly gave good weed control and crop yield, the efficacy of 
these herbicides was greatly improved by tank mixing each of them with alachlor or 
metdilachlor at 3.0 and 2.0 kg a.i./ha, resp. Excellent crop yield was also observed, where 
atrazrne and metolachlor were applied pre-emergence at 2.5 kg a.i./ha, At current labor 
rates in Nigeria, it is cheaper to practice chemical weed control in cassava than to rely on 
hand-weeding even if labor is readily available and weeding can be carried out on time. 
(Author'ssummary) D02 

0175 
15100 NASSAR, N.M.A. Interspecific Manihot grafting: a way to maintain wild 
cassavas, Manihot spp. in living collections. Ci~ncia e Cultura 33(3):414-415. 1981. 
Engi., Sum. Port., Engl., 6 Refs., illus. 

Cassava. Field experiments. Grafting. Manihotdichotoma.Germplasm. Brazil. 

Several wild species of Manihot were successfully grafted onto rootstoek of cultivated 
cassava. Grafts of M. dichotoma and M. pseudoglaziovu were of particulax interest. Besides 
the feasibility of the graft combination that can be used as a way to propagate wild species, 
an increase in the root wt. of the rootstock was observed. (Author's summary) D02 G01 

0176 

13788 NATARAJAN, T. etal. Effect of zero tillage and organic mulches on the 
microflora of soil grown to tapioca. h National Seminar on Tuber Crops Produc
tion Technology, Coimbatore, India, 1980. Proceedings. Coimbatore, Tamil Nadu 
Agricultural University, 1980. pp43-46. EngI., Sum. Engl., 6 Refs. 

Cassava. Field experiments. Cultivation. Mulching. Soil conservation practices. India. 

A field trial was earned out to-understand the effect of zero tillage and mulch covering on 
microflora of soil grown to cassava vat. Co 1. The microbial population due to zero tillage 
was lower than that of the conventional tillage. The various mulches applied to the zero 
tillage plot increased the populations of bacteria and actinomycetes, not fungi and Azoto
bdcter. Mulches varied in their effect; banana pseudostem encouraged the bacterial activity 
indicating the higher population at every stage. In general, a reduction in tuber yield was 
observed which varied from 10.1-24.7% when compared to conventional tillage. However, 
Penniseumn typhoides stalk mulch gave the max. tuberyield, even better than the conven
tional plot. (Author's snummary) D02 D01 

0177 
13787 THAMBURAJ, S. et al. Studies on "no tillage" in tapioca. In National 
Seminar on Tuber Crops Production Technology, Coimbatoro, India, 1980. 

3 9 4 2Proceedings. Coimbatore, Tamil Nadu Agricultural University, 1980. pp. - . 
Fngi., Sum. Engl., 6 Refs. 

Cassava. Field experiments. Cultivation. Mulching. Plant height. Harvest index. Tuber pro
ductivity. Starch content. Dry matter. Income. India. 

Investigations on the effect of zero tillage in cassava indicated that zero tillage alone was not 
economical and tuber yield and growth of plants were reduced considerably. But zero tillage 
when combined with mulching such as banana pseudostem at-l2 t/ha and Pennisetum ty
phoides stalks improved the growth of plants, tuber yield, and higlier additioi~l net profit 
of Rs. 631 to 717/ha than the conventional tillage. (Author's summaon) D02 C01 C03 
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0178 
15097 RODRIGUEZ, S., FILIPIA, M.R. and PINO A., S.A. Producci6n intensiva 
de material de piopagaci6n do yuca (Manihotesculenta) en las condiciones de Cuba. 
(Intensive production of propagationmaterialof cassava underCubanconditions). 
Ciencia y Tdcnica en la Agicultura: Viandas, Hortalizas y (ranos 2(2):15-37. 1979. 
Span., Sum. Span., Engl., 10 Refs., Illus. 

Cassava. Propagation materials. Propagation. Rooting. Planting. Timing. Climatic require
ments. Cuba, 

The present work has the purpose of introducing the methodology used for the intensive 
production of cassava seed under Cuban environmental conditions. Modifications or 
additions to the original system in order to obtain from an adult plant 1000 new plants in 
a period of appiox. 5mc. are also outlined. (Authorssummary) D02 

0179 
1501" DANTAS, I.L.L. et al. Cultivo da mandioca. (Cassava cultivation).Cruz das 
Almas-BA, Brasil, Empresa Brasileira de Pesquisa Agropecudria. Centro Nacional de 
Pesquisa de Mandioca e Fruficultura. Serie Circular T6cnica no. 1, 1981. 31p. Port., 
22 Refs., llus. 

Cassava. Technological-package. Cultivation. Planting. Harvesting. Pest control. Economies. 
Brazil. 

Some applicable and simplified technical recommendations are given for cassava cultivation, 
including the following aspects" climate and soil; selection of area depending on the slope
(max. 10%); cv.; planting time; land' preparation; planting distances in single and double 
rows; selection and preparation of planting material; planting and position of the cuttings; 
cultural practices, liming and fertilization; phytosanitary control (pests and diseases); 
harvesting; and some economic aspects of cultivation. (Summary by LB.Trans. by LM.F.J 
D02 

Seealso 0017 0070 0071 0079 0308 0313 0314 0320 0321 0327 
0468 0522 0584 0585 0586 0593 0596 0597 0598 0603 
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D03 Energy Productivity and Yields 

0180 
13756 INDEN, P. and WAGENER, K. Large-scale production of alcohol from 
biomass. Energy budget, economics, and constraints. Anais da Academia Brasileira 
de Ci~ncias 50(4):493498. 1978. Engl., Sum. Engl, 11 Refs.,Illus. 

Cassava. Ethanol. Costs. Biomass production. Energy productivity. 

Alcohol from biomass is a promising substitute for gasoline, especially in s. countries which 
usually have no own oil reserves. The energy budget, costs and land requirements of 3 
biofuel production processes are analyzed and compared: ethanol from sugar cane, ethanol 
from cassava, and methanol from marine biomass produced by mariculture on land. The 
cost analysis gives no significant differences, but under future aspects the mariculture 
concept is preferable because of land requirement and economic development. (Author's 
summry) D03 

0181 
13780 GHOSH, S.P., MEDHI, R.P.and PARTHASARATHY, V.A. Performance 
of certain cassava varieties in Meghalaya. In National Seminar on Tuber Crops Pro
duction Technology, Coinibatore, India, 1980. Proceedings. Coimbatore, Tamil 
Nadu Agricultural University, 1980. pp.ll-1 4 . Engl., Sum. Engl., 4 Refs. 

Cassava. Cultivar. Tuber productivity. Field experiments. India. 

Attempts were made to identify suitable cassava var. for human consumption and industrial 
purposes, for different alt. of hilly states like Meghalaya (India). Ver. H-312 was found to be 
a suitable type at both the 2 locations (300 and 800 m above sea level), and considering the 
yield and quality of the tubers, it has been identified as the best dual purpose var. (Author's
summary) D03 

0182 
15032 lEE, D.G. and EZEDINMA, F.O.C. Gari yield from cassava: is it a function 
of root yield?. In Terry, E.R., Oduro, K.A. and Caveness, F. eds. Triennial Root 
Crops Symposium of the International Society for Tropical Root Crops, 1st., Iba
dan, Nigeria, 1980. Tropical root crops: research strategies for the 1980s. Proceed
ings. Ottawa, Canada, International Development Research Centre. Series IDRC
163e. 1981. pp.159-160. Engt, Sum. Engi., Fr. 

Cassava. Field experiments. Cultivars. Hybrids. Tuber productivity. Processing. Gar. Nigeria. 

Twelve cassava cv. constituting 11 hybrids, namely TMX 30395, TMX 1325, TMX 1624, 
631024, TMX 59/159/91, TMX 3056R, TMX 750, TMX 6, TMX 90, TMX 20, TMX 30211 
from the International Institute of Tropical Agriculture (IITA) and a control, 60506, were 
harvested 1 yr after being planted at the Teaching and Research Farm of the U. of Nigeria, 
Nsukka. Marketable roots of each cv. were labeled and 100 kg were weighed out from each 
cv. and processed into gard in a semimechanized gari factory. The cv. were grown without 
fertilizers as is the practice among most farmers. Results showed that the cv. with the 
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highest root yields was not necessarily the best for gari production. Observations on gadi 
yield and quality in relation to root yields are discussed. Plant breeders and agronomists 
should consider quality and quantity of gai, rather than mere root yields,-in selecting new 
cassava cv. for farmers. The hybrids have a lot of promise if the gad yield can be determined 
by means of time-of-harvesting expt. in the various ecological zones. (Author'ssummary) 
D03 102 

0183 
12168 ALVEM, P. DE T. and ALVIM, R. Fontes de energia de origem vegetal: 
carboidratos, 6leos e hidrocarbonetos. (Energy sourcesof vegetable origin: carbo
hydrates, oils, and hydrocarbons). Informe Agropecuk-io 5(591t60):9-15. 1979. 
Port., Illus. 

Cassava. Energy productivity. Photosynthesis. Brazil. 

The different natural forms of trapping electromagnetic sun energy and the utilization of 
biomass for producing fuel of vegetable.origin are analyzed. The potential of productivity 
is highlighted for tropical regions where productivity may be considerably increased by 
selected genetic material and appropriate agricultural practices. The production of fuel 
of vegetable origin studies the following types of crops: (1) carbohydrate producers, mainly 
sugar cane and cassava; (2) oil producers, such as Elaeis guineensis which offers notable 
advantages for its industrialization, Glycine max, Arachishypogea, and Ricinuscommunis; 
and (3) hydrocarbon producers, such as Heya brasiliensisand Euphorbiatirucalli. In the 
future the decisive issue of the energy problem will be the definition of a more reasonable 
policy of land utilization. The rationalization of animal protein production is discussed. 
(Summary by LB. Trans. by LM.F.J D03 COI 

0184 
15735 SITOMPUL, H.H., KAMARUDDIN, A. and WIROATMODJO, J. The 
potential of the energy farming system of renewable resources for the tropics. Agri
cultural Information Development Bulletin 2(1):4-8, 210. 1980. Engl., 17 Refs., 
Illus. 

Cassava. Biomass production. Energy productivity. 

The potential of tropical countries in using plants advantageously in a large-scale continuous 
operation for utilizable energy production is explained. The potential sources of biomass in 
the tropics from natural as well as cultivated plants, are examined and compared for possible 
exploitation. High yield of fermentable sugars, ease of harvesting and collection, and suita
bility for large-scale continuous operation are used as the criteria for considering crops for 
energy fanning systems. It is concluded that it is possible to have large-scale, biomass-based 
energy production in the tropics. Warm temp., available moisture, and sun all year-round 
enable cassava crops to yield 18 ki of alcohol/ha/yr. (Summary by Abstracts on Tropical 
Agriculture) D03 

See also 0012 0015 0019 0046 0048 0049 0053 0056 0060 0063 
0066 0068 0072 0075 0086 0087 0088 0091 0094 0098 0099 
0100 0121 0145 0146 0147 01-55 0156 0168 0271 0305 0308 
0311 0312 0315 0316 0317 0322 0323 0325 0331 0583 0601 
0603 0604 0608 0609 
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D04 Postharvest Studies 

digs 
13728 WHEATLEY, C. Studies related with the nature of post-harvest physiologi
cal deterioration in cassava roots. Cali, Colombia, Centro Internacionatde Agricul
ture Tropical. Seminarios Internos- Serie SE-16-80. 1980. 33p. Engl., Sum. Engl., 
10 Refs., Ilius. 

Cassava. Tubers. Storage. Deterioration. Pruning. Harvesting. Cultivars. Starch content. Re
sistance. Colombia. 

Post-harvest physiological deterioration of cassava roots is a serious limiting factor affecting 
storage over even short periods of time. The'resulting black pigments render the roots inedi
ble to both humans and animals. A better understanding of the causes of this problem and 
methods of control were the principal aims of the current investigation. Using a simple 
evaluation procedure the variation within and between cv. as regards the susceptibility to 
deterioration was found to be considerable. Pruning plants prior to harvest was confirmed to 
induce a resistance to deterioration in susceptible cv. as well as lead to some reduction in 
root starch content, This was found to continue for considerable periods after pruning (> 9 
wk.)_ Ecosystem studies show that there is a large environmental component in the variation 
in deterioration susceptibility within one cv. and that physiological stresses in general 
(climatic, biotic or edaphic) can lead to a reduction in susceptibility. Further data on har
vests in Popaydn (Colombia) support this. Biochemical studies provided evidence for the 
existance of a phenol (scopoletin) which fluorescences blue m UV light and appears in fresh 
tissue a few hours after harvest and rapidly accumulates. Applications of scopoletin to fresh 
tissue induce blue-black vessel pigmentation within 6 h. Tissues from pre-pruned (resistant) 
plants do not accumulate scopoletin to the same extent but respond to the exogenous com
pound. An enzyme inhibitor presents scopoletin accumulation suggesting that its appearance 
is an enzymic process. Further investigation into a combination of cultural practices and 
appropriate storage techniques with regard to root quality should enable the goal of success
ful cassava root storage to be achieved. (Author'ssumnary) D04 

0186 

11258 ROMERO T, R. and MOSCOSO S., W_ P~rdidas posteosecha en yuca. 
(Postharvestlosses in casszava). Santo Domingo, Repiiblica Dominicana, Instituto 
Superior de Agricultura, 1979. 70p. Span., 32 Refs., llus. 

Cassava. Tubers. Post-harvest losses. Harvesting. Deterioration. Distribution. Dominican 
Republic. 

This study was conducted in Santo Domingo and includes the identification and measure
ment of losses that occur in cassava from harvest to consumption; an economic evaluation 
is also presented of the losses and methods are suggested for their reduction. Samples are 
analyzed for collection, transportation, exports, industrialization, wholesale and retail 
markets and consumers. It was concluded that the main losses in collection were due to 
physiological and mechanical damage, classification and insect bites and account for approx, 
8% of the harvest; in transportation, dehydration (0.53%); in wholesale (1.32%) and retail 
markets (3.91%) to mechanical and physiological damage and dehydration, exports (1.11%) 

73 



and the consumer (3 90%). To avoid these losses, it is recommended to prevent mechanical 
damage, the action of sun rays, in addition to quickly removing the roots from the field, 
storing them in boxes, the manufacture of casave and cassava chips. (Summary by FG. 
Trans. by L..F.) D04 

0187 

12182 ANDRADE, A.M. DE S., ROCHA, B.V. DA and CORREA, H. Armazena
mento de alizes da mandioca. (Cassava root storage). Informe Agropecuirlo 5 
(59/60) :94-96. 1979. Port., 7 Refs. 

Cassava. Tubers. Storage. Deterioration. Processing. Cassava chips. Drying. Brazil 

A literature review is given on the research conducted on preserving cassava roots for 
human and ammal consumption and material destined for HCN, N, and starch analyses in 
lab. The control of deterioration with chemical products is discussed. The production 
process of cassava chips is described: methods (cement floors and trays) and drying stages 
(lst, higher wind circulation than temp.; during the final stage, high temp. are required). 
(Summary by .G. Trans by L.M.F.) D04 102 

0188 
14107 NEELAKANTAN, S. and MANIMEGALAI, G. Post-harvest deterioration 
and storage of cassava tubers. In National Seminar on Tuber Crops Production 
Technology, Coimbatore, India, 1980. Proceedings. Coimbatore, Tamil Nadu Agri
cultural University, 1980. pp.9 7-101. Engi., Sum. Eng., 23 Refs. 

Cassava. Deterioration. Tubers. Storage. Post-harvest losses. India. 

The main problem of cassava is its extreme perishability and the deterioration produced 
within 24 h of harvest. A no. of techniques (cold storage, freezing, fungicidal surface 
treatments, fumigation methods, hot water dip and storage in specially designed clamps) 
have been tried. These techniques and their advantages and disadvantages have been review-' 
ed. (Author'ssummary) D04 

0189 
1999 PILLAI, K.S M., SREEMULANATHAN, H. and CHLTTIAR, A.P. Studies 
on the preservation of cassava (tapioca) tuber. Agricultural Research Journal of 
Kerala 8(2):82-85. 1970. Engl., Sum. Engi., 3 Refs., Illus. 

Cassava. Storage. Tubers. Deterioration. Water content. Post-harvest losses. Cooking. India. -

Cassava tubers were stored for 2 me. or more without spoiling when kept buried in laterite 
soil, sand or gravel, or in saw-dust or coconut pith, provided the moisture was maintained 
ca. 20% ; higher and lower MC led to tuber spoilage. Tubers kept in earthenware pots with 
water at the bottom and covered with wet gunny bags also remained unspoiled for 2 M. 
Tubers on storage showed increases in wt. and sugar content and decreases in starch 
content. Cooking quality was not affected during storage and the tubers remained healthy, 
showing root growth. (Author's summarv 1D04 

0190 

13483 THOMPSON, A.K. , FALLA L., L. and ARANGO B., L.M. Reduction of 
marketing losses in plantains and cassava. In Seminarlo Avanzado de Tccnologfa 
de Alimentos, 3o., 1978. Anales, Bogota', Fondo Colombiano de Inveastigaciones 
Cientfficas y Proyeetos Especiales "Francisco Jos6 de Caldas". Serie Reunioncs 
Cientificas. 1978. pp.197-207. Engi., Sum. EngL., 7 Refs., Illus. 
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Cassava. Harvesting. Marketing. Deterioration. Tubers. Vascular streaking. Post-harvest 
losses. Colombia. 

Alternative methods of handling plantains and cassava to reduce crop damage during 
harvesting, the process of transporting and marketing are tested. With regard to cassava 
(var.Chiroza Gallinaza), sacks were substituted for cardboard boxes and the effects of 
washing, fungicide treatment, the use of plastic wrapping, and waxing of the roots were 
determined. The degree of cuts or bruises, the amount of outside skin removed, fungal 
mycelium and soft lesions on the root surface, and level of vascular streaking were recorded. 
All types of damage were reduced when cardboard boxes were used to transport roots. 
There was a significant positive relationship between the level of vascular.streaking and 
damage levels, as well as between the broken ends and vascular streaking. Immersion in 
benomyl tungicide increased shelf life of roots, especially if these were coated with 
parafin wax or wrapped in pvc (polyvinyl chloride) film. A series of steps is recommended 
for handling roots during harvesting. (Summary bi LB. Trans. by L...) D04 

0191 

13755 TE3ADA, RR. and MOSCOSO, W. Resumen estudio p~rdidas de post
cosecha en yuca en la Repfiblica Dominicana. (Summary ofa study on post-harvest 
losses in eassava hn the Dominican Repubhlic. In Seminario sabre la Reducci6n de 
Prdidas de Post-Cosecha de Productos Agrfcolas en el Area del Caribe y Am6rica 
Central, Santo Domingo, 1977. Trabajos presentado. Santo Domingo, Repflblica 
Dominicana, 1977. pp.1-17. Span., llus. 

I 

Cassava. Post-harvest losses. Marketing. Deterioration. Economics. Dominican Republic. 

A study was conducted in the provinces of Santiago, Samanii, Moca, and La Vega (Domini
can Republic) to identify and measure cassava root losses from harvesting to their 
consumption by families. Sampling was done among farms, transporters, wholesalers, 
retailers, and consumers. Losses and their causes are analyzed for each marketing system. 
The different measures that should be taken into account to reduce post-harvest losses are 
listed, (a) avoid mechanical damage and high temp. (29-320 C) during harvest time; (b) 
promote resistant var.; (c) use conservation (refrigeration, field silos, boxes with sawdust 
with 45-55% MC) and processing techniques (casave, pellets, chips, and industrialization for 
human and animal nutrition). (Summary by F.G. Trans. by L.M.JK) D04 

0192 

16124 DELGADO, A. Almacenamiento y conservaci6n de raiees de yuca (Hani
hot esculenta Crantz), (Storage and conservation of cassapa roots). Revista de la 
Facultad do Agronomfa (Venezuela) 4(4):310-317. 1978. Span., Sum. Span., Engl., 
9 Refs. 

Cassava. Laboratory experiments. Tubers. Storage. Vascular streaking. Deterioration. Post
harvest losses. Venezuela. 

The reaction of cassava roots to vascular streaking was studied in 2 expt. In the 1st expt. 
cassava roots were stored at 300C in sisal sacks without lining, in sisal sacks lined with black 
polyethylene (PL) bags, or white PE bags. After 40 days of storage, 100%of the roots were 
lost due to damage by vascular streaking in unlined sacks, 43% in PE-lined sacks (black or 
white). The undamaged roots had acceptable flavor, though some were slightly sweet. In the 
2nd expt., cassava roots were stored at 30"C in perforated black PE bags holding 4, 8, or 12 
kg. After 30 days of storage, only a small %of roots was damaged by vascular streaking in all 
treatments. (Author'ssummary) D04 

0193 
15740 THOMPSON, A.K. and ARANGO, L.M. Storage and marketing cassava in 
plastic films. Proceedings of the Tropical Region. American Society for Horticul
tural Science 21:30-33. 1977. Eni., Sum. Engl., 12 Refs. 
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Cassava. Laboratory experiments. Tubers. Storage. Deterioration. Post-harvest losses. Co
lombia. 

Major post-harvest losses of fresh cassava roots are due to soft rots caused by fungal and 
bacterial infections, wt. losses,and the blackening of vascular tissues. These render roots 

,unmarketable within a few days and appear to be associated with mechanical injury caused
during harvesting and transport. Wrapping roots in plastic films extended their storage life 
and greatly reduced losses especially when combined with curing and cold storage shortly
after harvesting. Treatments appeared to be economic and gave the roots an attractively
marketable appearance. However, the problem of vascular streaking remained. Wax coating,
the use of various moisture holding materials, and cold storage also reduced losses including
vascular streaking but except for waxing they were impractical for marketing. (Author's 
summary) D04 

0194 
16101 RAHIMAN, O.A. and MENON, A G.G. Long life to tapioca tubers. Inten
sive Agriculture 17(11):16-17. 1980. Engl. 

Cassava. Tubers, Storage. Deterioration. Post-harvest losses. India. 

Fresh cassava roots without injuries can be stored within 3-5 cm thick layers of fresh cassava 
leaves in a bamboo basket, a wooden box, or a clamp for up to 2 mo. without losing more
than 13%in quality. (Summa , by Abstractson Tropical Agriculture) D04 

0195 
13433 ABRAHAO, J.T.M. Conservaqo de raizes de mandioca. (Conserving cassava 
roots). Piracicaba-SP, Brasil, Escola Superior de Agricultura Lufs de Quetroz, 1977? 
9p. Port., 13 Refs. 

Cassava. Tubers. Storage. Deterioration. 

A brief literature review is presented on the utilization of cassava roots (fresh or processed),
costs of conserving fresh roots, and deterioration. Two simple, reliable, and cheap conserva
tion processes are explained. (Summary by FG. Trans by LM.F.) D04 

0196 
15098 PINO A., J.A. Estudio sobre algunos m6todos de conservaci6ni poscosecha
do rakees de yuca (Manthotesculenta) en los clones "Sefiorita" y "Pinera". (Study 
on some metheods of post-harvest conservation of cassava roots in clones ,Senorita
and Pinera). Ciencia y Tdenica en la Agricultura: Viandas, Hortalizas y Granos 
2(2):39-55. 1979. Span., Sum. Span., Engl., 10 Refs., lus. 

Cassava. Research. Storage. Clones.Tubers. Deterioration. Cuba. 

Three methods of cassava root storing of clones Sefiorita and Pinera were assessed by
treatments with 4 fungicides and haftol of the Centro de Mejoramiento de Semillas Agami
cas "Fructuoso Rodriguez" in Santo Domingo, Villa Clara, Cuba.The storing of cassava roots
in underground silos extended root conservation of clone Sefiorita up to 22 days, when the 
roots were treated xvith solutions containing propineb at 4000 ppm, showing 5-10% of'
deterioration. Storing clone Seflorita roots in bags in the shade and treated with propineb
at 8000 ppm, extended conservation up to 15 days with no more than 10%of deterioration,
and up to 7 days with clone Pinera. The storage of roots of both clones Seflorita and Pmera 
in the open air and treated with fungicides does not prevent deterioration. (Authors sum
mary) D04 
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EOO PLANT PATHOLOGY 

0197 

14173 FOOD AND AGRICULTURE ORGANIZATION OF THE UNITED 
NATIONS. Suggested recommended measures for regulating the importation and 
movement of plants. Roma, 1978?. 5p. Engl. 

Paper presented at Session of the Plant Protection Committee for the South East 
Asia and Pacific Region Kathmandu, 11th., Nepal, 1978. 

Cassava. Quarantine measures. Disease control 

A description is given of the suggestions made by some countries (Australia, Nepal, Thai
land, Malaysia, and Papua New Guinea) at the 11th session of the Plant Protection 
Committee for SE Asia and the Pacific region of Kathmandu, on the measures to be taken 
for the importation and movement of plants (cassava, grasses, coconut, maize, and sorghum) 
to prevent disease dissemination. (Summary by .G. Trans. by L.M.F.) EQO 

0198 
13766 SCENAR)O, R. Cassava situation in Indonesia and its major pest and 
disease problems. Bogor, Indonesia, Central Research Institute for Agriculture, 
1978. 1Op. EngL, 4 Refs., Illus. 

Paper presented at Session of the Plant Protection Committee for the South East 
Asia and Pacific Region, 1 th., Kathmandu, Nepal. 1978. 

Cassava. Production. Consumption. Human nutrition. Productivity. Diseases and pathogens. 
Injurious insects. Pests. Economies. Indonesia. 

A description is given on the principle problems of pests (Tetranychusbimaculatus,Saissetia 
miranda, Aonidomytilus albus, Coptotennes sp.) and diseases (Xanthomonas manihotis. 
Pseudomonassolanacearum,Phoma sp., Cercosporahenningsi, Phytophthoradrechsler) in 

cassava crops in Indonesia where cassava cultivation covers approx. 1.4 million ha and 
constitutes approx. 11% of the total food crop production area; its av. production is low 
(9 t/ha) and it is the principle food source of calories after rice. The movement of planting 
material throughout the country is emphasized, which lacks regulation of quality and 
standardization. Activities developed by different institutions are described. (Summary by 
LB. Trans. by L.M.F.) E00 FO 00 

See also 0336 
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EO1 General Descriptive Studies 

0199 
14120 PERSLEY, G.J. Survey of cassava diseases in Afrina. Ibadan, Nigeria, 
International Institute of Tropical Agriculture, 1977. 17p. Engl., 18 Refs., Illus. 

Paper presented at IITA/FAO Workshop on Crop Loss Assessment and Horizontal 
Resistance, IITA, lbadan, Nigeria, 1977. 

Cassava. Diseases and pathogens. Epidemiology. Symptomatology. Xanthomonas manihotis. 
Cassava African mosaic virus. Glomereila manihotis.Cercospora henningsii. Africa. 

A survey on cassava diseases in Africa was conducted, evaluating farms selected at random 
by making spot checks at regular intervals along a route that covered the main ecological 
zones in Africa in which cassava is grown. Diseases were registered on each farm, based on 
the frequency and severity of disease symptoms and using a 0-5 scale. The incidence and 
severity were estimated for each district according to the data collected. It was concluded 
that CBB (Xanthomonasmanihotis) has been present in limited areas of W. Africa for many 
yr. In Cameroon, CAMV is of widespread occurrence but there axe a few areas of high alt. 
where incidence is low. Anthraenose [Colletotrichum (Glomerella) manihotis]was of higher 
incidence and severity in this area than CBB. (Summary by F.G. Trans. by LM..) E01 

0200 
14172 FOOD AND AGRICULTURE ORGANIZATION OF THE UNITED 
NATIONS. Lists of pests and diseases of cassava (Manihot esculenta). Roma, 1978. 
7p. Engl. 

Paper presented at Session of the Plant Protection Committee for the South East 

Asia and Pacific Region Kathmandu, I11th., Nepal, 1978. 

Cassava. Diseases and pathogens. Injurious insects. Injurious mites. 

A list is presented of diseases, arranged according to the causal agent (produced by fungus, 
bacterias, viruses, mycoplasma, and nematodes), and pests (insects and, mites) affecting 
cassava crops. The species, common names, and distribution axe given for pests. (Summary 
by .G. Trans, by L.M.F.) E01 FO 

0201 
5753 BELLOTTI, A. et at. Suggested guidelines relating to the international 
movement of cassava planting materials; annex. In Nestel, B. and Maclntyre, R., 
eds. Workshop on the International Exchange and Testing of Cassava Germ Plasm, 
Palmira, Colombia, 1975. Proceedings. Ottawa, Canada, International Development 
Research Centre, 1975. pp.69-70. Engi. 

Cassava. Quarantine measures. Propagation materials. Disease controL 

Some suggestions that should be taken into account in the movement of cassava planting
material at an international level, as part of the quarantine regulations of countries, are 
presented. (Summary by .G. Trans. by L,MF.) E0I 
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E02 Bacterioses 

0202 

10492 ARENE, O.B. and ODURUKWE, S.O. Limitations in the use of NPK ferti
lizer in the control of cassava bacterial blight. In Terry, E.R., Persley, GJ. and 
Cook, S.C.A., eds. Workshop on Cassava Bacterial Blight in Africa; past, present and 
future, Ibadan, Nigeria, 1978. Report. London, England, Centre for Overseas Pest 
Research, 1979. pp.8-12. EngL, 13 Refs., llus. 

Also in French, 

Cassava. Fertilizers. N. P. K. Xanthomonas manihoti Soil fertility. Disease control. Nigeria. 

A literature review is presented on the research conducted on the quantification of the 
effect of NPK fertilization and its role on CBB (Xanthoronasmanihotis)development. The 
quantity of NPK in the plant affects the development of anatomical structures, which may 
influence disease tolerance. At appropriate levels of nutrient content in cassava tissue, vigour 
increases, therefore, DM also increases thus reducing CBB attack. There is an indication that 
optimum NPK fertilizer level for max. tuber yield may be similar to the level needed to 
reduce CBB below the economic threshold. (Summary by .G. Trans. by L.M.FJ E02 DOI 

0203 
10494 MARAITE, H. and PERREAUX, D. Comparative symptom development in 
cassava afterinfection by Xanthomonas manihotis -urX. cassavaeunder controlled 
conditions. In Terry, E.R., Persiey, G0. and Cook, S.C.A., eds, Workshop on Cas
sava Bacterial Blight in Africa; past, present and future, Ibadan, Nigeria, 1978. 
Report. London, England, Centre for Overseas Pest Research, 1979. pp.17-24.
Eng, 14 Refas., Illus. 

Also in French. 

Cassava. Laboratory experiments. Cultivars. Inoculation. Isolation. Xanthomonas manihotis. 
Xanthomonascassavae. Symptomatology. Belgium. 

An expt. was conducted in Belgium to determine if the different symptoms observed in the 
field, produced by Xantl omonas cassavae on the leaves and the stem, can be reproduced 
under controlled environmental conditions and are- different from those induced by X. 
mani/tots; evaluate the potential danger of this pathogen in other cassava growing areas. 
Plants of cv. Eala Amer 07 (susceptible toX. eassavae) and Isunikakiyan (moderately sus
ceptible to X. manihotis) were used; they were established in an air-conditioned glasshouse 

0-with temp. of 3 0 C/day and 26C night and inoculated with bacterial isolates of materials
from Brazil, Nigeria, Zaire and Rwanda. Symptom development after bacterial inoculation 
was strongly influenced by the virulence of the isolates, the cv. and environmental condi
tions. None of . cassavae isolates was able to induce circular blighted areas around the 
inoculation point as observed with all isolates of X. manihotis. Optimum temp. for symp
tom development with X. cassavae is 250 C, while for X. manihotis it is 30 0 C. It is recom
mended to keep the 2 different names of the 2 organisms until a larger no. of isolates have 
been compared and their taxonomy studied in detail; in the meantime, the name of cassava 

81 



bacterial necrosis (CBN) is proposed for the disease caused by X. cassavae due to the necro
sis of the angular leaf spots and the bark, observed in both the field and after inoculation 
under controlled conditions. (Summary by F.G. Trans. by L.M.F.) E02 

0204 
10901 OHUNYON, P.U. and OGIO-OKIRIKA, J.A. Eradication of cassava bacte
rial blight/cassava improvement in the Niger Delta of Nigeria. In Terry, E.R., 
Persley, GJ. and Cook, S.C.A., eds. Workshop on Cassava Bacterial Blight in Afri
ca; past, present and future, Ibadan, Nigeria, 1978. Report. London, England, 
Centre for Overseas Pest Research, 1979. pp.SS-56. Engl., 2 Refs. 

Also in French. 

Cassava. Xanthomonas manihotis. Ctssava programs. Plant breeding. Resistance. Disease 
control. Cultivars. Nigeria. 

A historical review (1974-78) is presented on the measures-adopted by Shell-BP Petroleum 
Development Company of Nigeria Limited, the International Institute of Tropical Agricul
ture (IITA) and the Bendel State Ministry of Agriculture and Natural Resources to eradicate 
CBB (Xanthomonasmanihotis) from Nigeria. An improvement program was established at 
Agbarho where high-yielding and C1B-resistant clones are selected. At the beginning of 
1978, 426,000 cuttings of improved rihaterial were distributed to farmers of Bendel State. 
Hopefully, the program will continue so that there is a reliable and adequate supply of 
cassava planting material for farmers in Bendel and adjacent states. (Summary by F.G. 
Trans.by LM.RF) E02 GO1 

0205 
14156 FAWOLE, M.O. and IKOTUN, T. The production of polygalacturonase 
by Xanthomonas manihotis. Aeta Phytopathologica Academia Scientiarum Hunga
ricae 13(314)375-381. 1978. Engl., Sum. Engl, 17 Refs., lilus. 

Cassava. Xanthomonas manihotis. Enzymes. Cassava starchi. Culture media. Laboratory 
experiments. Nigeria, 

The activity of polygalacturonase in culture filtratesof Xanthomonasmanihotiswas studied, 
The activity of the enzyme is enhanced in increasing conga. of polygalacturonic acid, 
Activity was also high in media containing starch. The presence ofglucose in growth medium 
depressed enzyme activity, It is suggested that polygalacturonase is an inducible enzyme in 
this bacterium. (Author'ssummary) E02 

0206 

14109 NOTTEGHEM, J.L, CHATENET, M. and POUZET, D. Mise en evidence 
de Xanthomonas campestris pv. manihotis agent du deperissement du manioc 
en Cbte d'lvoire. (Determinationof Xanthomonas campestris pp. manihotisas an 
agent causing wilting in cassavaplants in Ivory Coast). Agronomic Tropicalc 35(2): 
189-191. 1980. Fr., Sum. Fr., 4 Refs. 

Cassava. Plant damage. Xanthomonas manihotis. Inoculation. Ivory coast. 

A cassava disease caused' damage in the NE. region, of Ivory Coast in Sept. 1979. The 
bacterial pathogen was isolated and it wlis compared to a source of resistance of Xanthomo
has campestris pv. manihotis from Brazil by chemical tests and cassava (vaT. CB) plant 
inoculation. Results from these trials confirmed the responsibility of X. campestris pv. 
manihotis for the damage observed in Touba, Ivory Coast (Author's summary. Trans. 
by L.M.F.) E02 
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0207
 
10904 PACUMBABA, R.P., EZUMAH, H.C. and LUKELO, T_ The present status 
of cassava bacterial blight in Zaire. In Terry, E.R., Parsley, G.J. and Cook, S.C.A., 
eds. Workshop on Cassava Bacterial Blight in Africa; present, past and future, [ba
dan, Nigeria, 1978. Report. London, England, Centre for Overseas Pest Research, 
1979. pp.60-64. EngL, 14 Refs., Illus. 

Alsb in French. 

Cassava. Field experiments. Xanthomonas manihotis Soil fertility. Climatic requirements. 
Resistance. Cultivars. Cassava African mosaic virus. Glomerella manihoti Selection. Zaire. 

The results of various expt. conducted on CBB (Xanthomonas manihotfs) incidence in Zaire 
(Africa) are discussed. CBB development in sequential plantings of cassava in 2 types of soil 
(relatively rich and relatively poor) -was tested and CBB was observed to have a-higher inci
dence in relatively rich soils for Die., Feb. and April plantings. A relationship was found 
between CBB development and climatic variables among which, temp. RH, rainfall, light 
radiance and wind velocity were those that most affected the severity of CBB. Cv. resistant 
to CBB, CAMV and anthracnose [Glonerella(Colletotrichum) manihoti]were also selected 
in trials by detopping cassava plants at 1 me. intervals; this renewed plant vigour. It is 
recommended to continue breeding for disease resistance since these cv. may become sus
ceptible when a new pathogenic strain appears. (Summary by KG. Trans by L.M.F.) E02 
G01 

0208 
14154 SOUZA, I.E. DE Sensibilidade de Xanthomonas manihotis a antibi6tieos 
e avaliarao da resistencia de cultivates de mandioca (Manihot esculenta Cmntz) a 
bacteriose. (Sensibility of Xanthomonas manihotis to antibiotics and evaluation 
of cassavacultivar for resistanceto bacterioses). Tese Meg. So. Vigosa, Minas Gerais, 
Universidade Federal de Viqosa, 1979. 49p. Port., Sum. Port., 41 Refs. 

Cassava. Laboratory experiments. Xanthomonas manihotis. Cultivars. Resistance. Brazil. 

The sensibility of Xanthomonas manihoths (in vitro and in vivo) to antibiotics, their transla
tion, toxic effects on cassava plants were studied at the U. Federal de Vi~osa, Minas Gerais 
(Brazil); 56 cv. were also evaluated under greenhouse conditions for resistance to bacte-
Hoses. The strain under study was found to be sensitive and resistant to 11 and 10 antibiot
ics, resp. The min. inhibitory conon. (MI) of 12 antibiotics was determined by the method 
of dilution in tubes. The effect of the antibiotics on cv. Riqueza showed that the treatments 
with streptomycin and stroptomycin_+ oxytetracyclinc at 500 ppm a.i. were efficient in 
controlling bacterioses. Streptomycin, tetracycline and rifampicin caused phytotoxic 
symptoms only when pulverized at a concn. of 10,000 ppm. The effects of ascending, 
descending translations and between adjacent leaves of streptomycin and tetracycline anti
biotics arc evident Of the cv. studied, 7 were resistant, 15 intermediate, and 34 susceptible, 
(Author's summary. Tram. by LM.F. E02 G01 

0209 
10906 BUTARE, 1. and MOSTADE, J.M. Cassava bacterial blight in Rwanda. In 
Terry, MR., Persley, G.. and Cook, S.C.A., eds. Workshop on Cassava Bacterial 
Blight in Africa; present, past and future, Ibadan, Nigeria, 1978. Report. London, 
England, Centre for Overseas Pest Research, 1979. p.70. Eng. 

Also in French. 

Cassava.Xanthomonas cassavaaSymptomatology. Isolation. Rwanda. 

The symptomatology, distribution, isolation of the pathogen (identified as Xanthomonas 
cassavae) and the development of CBB through inoculation in the field in Rwanda (Africa) 
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were described. It was concluded that the symptoms observed are different from those 
caused by Xanthomonas manihotis; the disease is confined to certain types of soil and there 
are different susceptibilities among clones. (Summary by F.G. Trans. by L.M.F.) E02 

0210 
10902 OLYMPIO, H.K. Aspects of cassava bacterial blight in Togo. In Terry, E.R., 
Persley, GJ. and Cook, S.CA., eds. Workshop on Cassava Bacterial Blight in Africa; 
past, present and future, Ibadan, Nigeria, 1978. Report. London, England, Centre 
for Overseas Pest Research, 1979. p.57. Engl., 1 Ref. 

Also in French. 

Cassava. Xanthomonasrnnihols. Disease controL Quarantine measures. Togo. 

A historical review (1975-78) on CBB (Xanthomonas manihotis) incidence in Togo (Africa) 
is presented. Even though it had a large influence in 1975, it did not cause economic losses. 
The measures adopted by the Vegetable Protection Service to avoid its dissemination are 
listed. (Summary by F.G. Trans by L.AL.F. E02 

0211 
13772 MIURA, L., TAKATSU, A. and TERNES, M. Resistencia da mandioca a 
Xanthomonas manihotis, inoculadas nos ponteiros par palito, no baixo Vale do 
itajai, SC. (Cassava resistanceto Xanthomonas man!hotis, inoculatedat the stem 
tips with toothpicks at lower Italat Valley, SC. Fitopatologa Brasileira 4(2):309
312. 1979. Port., Sum. Port., Engl., 8 Rets. 

Cassava. Xanthomonas manihotis. Laboratory experiments. Inoculation. Stems. Cultivars. 
Resistance. Brazil. 

Cassava stem tips were inoculated with toothpicks immersed in a bacterial suspension of 
10' cellsfnil. Thirty-seven cv. were used in field trials; cv. Orizon S.2-573 and IAC-105-66 
were highly resistant, Vassourinha JC2 and IAC Mantiqueira resistant, and S.4-372, S.4-104 
and Branca de Santa Catarina moderately so. (Summary by Review ofplantPathology) E02 
Gl 

0212 
12041 CAZES, E.V. Combate i bacteriose da mandioca. (Attack bacteriosesin 
cassava). Boletim Fluminense de Agricultuza 2(21):10-11. 1953. PoZt. 

Cassava.Xanthomonas manihois.Disease control. Symptomatology. Brazil 

The names by which farmers identify CBB (Xanthomonas manihotis) in Brazil are presented 
along with its symptomatology, classified as real or extreme. Control methods are analyzed 
and divided into 5 cases: (1) real, (2) extreme, (3) insect control, (4) preventive treatment, 
and (5) future cultivations. (Summary by F.G. Trans. by L..F.) E02 

0213 
13425 PARADELA FILHO, 0. Doenqas faingicas e bacterianas da mandioca. 
(Cassava diseases caused by fungi and bacteria). Campinas-SP, Brasil, Instituto 
Agronbmico, 1975?. 6p. Port., 15 Refs. , 

Paper presented at Curse sobre a Cultura da Mandioca. Secretaria da Agricultura 
de So Paulo. 
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Cassava. Xanthomonas manihotis. Cercospora henningsi Cercospora caribaea.Oldium. 
Rosellinia. Bacterioses. Mycoses. Etiology. Symptomatology. Disease controL Brazil 

Aspects regarding the etiology, geographic distnbution, symptomatology, and control 
of the following cassava diseases caused by bacteria and fungi are given: CBB Xanthomoas 
manihotis), brdwn leaf spot WCercosporidit, n henningsd), white leaf spot (Cercospora 
caribaa), cassava ash (Cidium manihotis) and root rots (Rosellinia bunodes). Others of 
minor importance are also mentioned, concentric-ring leaf spot (Phvtlosticta sp.), rust 
(Uromyces sp.), and root rot (Rhizoctona sp.). CBB is the severest disease ard covers 
practically the whole national territory of i'azJ. (Summary by I.R. Trans., by L.MT.F) 
E02 E03 

0214 
15025 DANIEL, J.F., BOHER, B. and NKOUKA, N. Insect dissemination of Xan
thomonas manihotis to cassava in the People's Republic of Congq. Tn Terry, E.R, 

uro, K.A. and Caveness, F. eds. Triennial Root Crops Syrmposium of the Inter
national Society for Tropical Root Crops, 1st, Ibadan, Nigeria, 1980. Tropical root 
crops: research strategies for the 198Qs.-Proceedings. Qttawa, Canada, Inte ational 
PDgeviopment Resear6h Centre. Series IDRCT163. 1981. pp.66-68. Engl., Sum. 
Engl., Fr., Illus. 

Cassava. Xanthomonas mrnthoti. Disease transmission. Isolation. Vectors, 

From 4 leaf-eating inseqct species, the causal agent of CBB, Xanthomonasmaniltotis, was 
detected by imminofluorescence. The insects were Chrysolagriacuprina, Gonocephalum
flmplgx, 4&hnotrachelussp., and Zonocees variegatus The pathogen was found in the feces 
and in the alimentary canal of C. cuprin, Ischnorraehelussp., and Z. varegatus that had fed 
on infected cassaya leaves of test plants. The presence during the rainy season ofthese viable 
pathogenic bacteria in the digestive system,4feces, and occasionally on the exoskeleton of 
these "insets suggests that they are disseminators of the cassava blight pathogen. (Author's
summary) E02 

0215 
13441 DIVINAGRACIA, G.G. Root crop diseases, the current Philippinesituation. 
SEARCAIDiary 9(4):6-7. 1980. Engl., Illus. 

Cassava. Diseases and pathogens. Xanthomonas manihotis. Disease controL Resistance. 
Quarantine mMsures. Philippines. 

Some of the important aspects related to cassava cultivation are presented and the major 
diseases affectinj and other root crops in the Philippines are described. CBB is considered 
the most destructive disease, with losses up to 100%; it probably appeared in S. Philippines 
before 1974 although its current presence is attributed to recent 'ant introductions. 
Exclusionary measures (mechanisms -of examination and certification), chemical control, 
the use of resistant vat. and eradication measures (burning and destruction) are recommended. 
For unknown diseases, effective quarantine measures are recommended. (Summary by LB. 
Trans. by L.F.) E02 

0216 
14195 BOCCAS, B. et al One nouvelle maladie du manioc en Rdpublique Populal
re du Congo; la bacteriose vasculaire; r6sultats de l'enqudte pr6liminaire. (New 
cassavadisease in the Congo Republic: vascularbacterioses,resultsof a preliminary 
study). Brazzaville, Congo, Centre Office de la Recherche Scientifique et Technique 
d'Outre-Mer. Service de Phytopathologie, 1976. 16p. Fr., Illus. 

Cassava. Xanthomonas manihotis. Symptomatology. Isolation. Epidemiology. Disease 
control Maps. Congo. 



CBB (Xanthonronas manihotis) symptoms observed in the Congo Republic are given. 
Weakness, drying, the falling off of unhealthy leaves, necrosis of the petiole, and yellow gum 
exudation occur. These symptoms-progress in direction of the apex and towards the basal 
part of branches; necrosis of the'woody part indicates the vascular localization of the 
pathogen agent; finally a total defoliation of the plant is observed.'The rainy seasons favor 
the disease. In certain cases, such as in the region of Lakana, humid blackish necrotic spots 
may be observed on some immature branches. (Author's summary. Trans by L.M.F.) E02 

0217 
14196 DANIEL, J.F. Un nouveau deperissement du manioc en Empire Centrafri
cain: la bacteriose vasculaire i Xanthomonas manihotis, r~sultats de l'enquh'te 
phytosanitaire effectfiee en mat 1977. (New cassava disease in the CentralAfrican 
Empire, vascular bacterioses produced by Xanthomonas manihotis, results of a 
phytosanitary survey conducted in May 1977). Brazzaville, Congo, Centre Office 
de la Recherche Scientifique et Techniqued'Outre-Mer. Service de Phytopathologie, 
1977. 13p. Fr., 8 Refs., flms. 

Cassava. Xanthomonasmanikotis. Disease controL Symptomatology. Africa. 

If the damage and rapid extension of the disease is taken into consideration, CBB caused by 
Xanthomonas manihotis is currently the main limiting factor of cassava production in 
Central Africa. Disease symptoms are described. Its incidence is more widespread and 
severer during the rainy seasons. Among recommended measures against CBB are the 
determination of the geographic extension of the damage, isolation of epidemic focal 
points, prohibition of transport of cuttings outside of the infected regions as well as the 
destruction of severely infected crops, and phytosanitary cuttings of the branches showing 
CBB symptoms. It is also necessary to desinfect cutting tools when preparing the cuttings. 
Measures to control the disease in the long term are recommended through ecological and 
etiological studies of the bacteria and the selection of resistant var. (Author's summary. 
Trans by L..F.) E02 

0218 
14199 STEINER, K.G. Les maladies des plantes cultiv6es on utilis6es au Togo. 
Liste comment~e des h6tes. (Diseases of plantsgrown or used in Togo. List of 
comments on host plants). Lomr, Togo, Service de la Protection des Veg~taux, 
1975. 60p. Fr., 26 Refs., Illus. 

Cassava. Production. Xanthomonas manihotis. Disease control. Quarantine measures. 
Resistance. Togo. 

Cassava is one of the 10 major agricultural products of Togo which produced 517,000 t 
in 1973. CBB (Xanthomonas manihous) was reported there in 1975. Since then it has been 
quite latent due to exceptional climatic factors. Quarantine measures and the use of 
resistant cassava cv. are useful control methods. (Author'ssummary) E02 

0219 
14621 IKOTUN, T. Survival of Xanthomonas manihorti in cassava tissues. Nige
rian Journal of Plant Protection 3:31-36. 1977. Engl., Sum. Eng., 18 Refs., Illus. 

Cassava. Laboratory experiments. Xanthomonas manihotds. Isolation. Stems. Leaves. Plant 
tissues. Nigeria. 

Xanthomona manihotis, the causal organism of CBB survived for up to 24 mo. in field
collected bacterial ooze, for 30 mo. in infected cassava stems and for 6 mo. in infected 
leaves. The pathogen did not block xylem vessels, even long after the whole plant had 
wilted. The bacterium invaded all tissues of the stem and leaves, degrading cell wals, causing 
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cell separation and disintegration of tissues. In lignified tissues of mature cassava sterns,
disintegration was not as severe as in young stems. The pathogen did not survive as long in 
young as in mature stems in which infections were symptomless. (Author's summary) E02 

0220 
13469 CASSAVA BACTERIAL blight contained. Radix 1(1).4. 1979. Engl., Illus. 

Cassava. Quarantine measures. Xanthomonas manilotis. Etiology. Symptornatology. Plant 
damage. Disease control. Philippines. 

Quarantine methods adopted by the Philippine Root Crop Research and Training Center 
(PRCRTC) due to cassava infestation by CBB (Xanthomonas manihotis), probably coming 
from Mindanao are described. Causes, symptoms, actions, and ways of transporting CBB are 
described in addition to the treatments. (Summarv b IV.M.S. Trans. by L.ALF) E02 

0221 
15067 ELANGO, F. and LOZANO, J•C. Pathogenic variability of Xanthomonas 
manihlotis, the causal agent of cassava bacterial blight. Fitopatologfa Brasileira 6(1): 
57-65. 1981. Engl., Sum. EngL, Span., 26 Rets., Illus. 

Cassava. Laboratory experiments. Xanthomonas manihotis. Etiology. Isolation. Cultivars. 
Resistance. Colombia. 

Greenhouse studies on pathogenic variability of Xanthomonas manirotis did not reveal the 
occurrence of distinct pathogenic races. The non-race status of the pathogen suggests that 
C1113 could be well-controlled in the field by using kndwn levels of genotype resistance in 
specific ecosystems and by programing the planting of cassava according to olimatolo-ical 
factors such as rainfall. (Author's summary) E02 

0222 
15069 IKOTUN, T. Some characteristics that distinguish Xanthomonas cassai'ae 
from Xanthomonas manihotis. Fitopatologfa Brasileira 6(1).1-14. 1981. Eng., 
Sum. Engl., Port,, 42 Refs., Illus. 

Cassava: Laboratory experiments. Xanthomonas manihotids. Xanthomonas caysaae. Isola
tion. Inoculation. Etiology. Symptomatology. 

Several characteristics of Xanthomonas cassavue and . manihotis were studied to distin
guish both bacterial pathogens of cassava. X. manihotis was usually the faster growing 
bacterium while the slower, X. cassavac was more nutritionally demanding. X. cassavae was 
more sensitive to antibiotics and was not serologically related to X. manihotis• The extra
cellular polysacchande produced by X. manihotis had a higher mol. wt. (2.0 x 10' daltons)
than that produced by X. cassavac (1.95 x 10' daltons) and absorbed more UV light (0.53) 
at a higher wavelength (215nm) than that of X. cassavae (0.47 at 211am). Whereas cyto
plasmic organdies were scattered by . manihotis in cells of infected plants, they were con
centrated together in the center of the cell by X. cassavae and affected cells were plas
molysed. These differences were thought to be sufficient for making X, easscwae and X. ma
nirotis differenf "pathovars" of X. campestris. Halo leaf spot of cassava was considered 
preferable as a name for the disease caused by X. cassavae. (Author's summary) E02 

0223 
15075 OTIM-NAPE, G.W. Cassava bacterial blight in Uganda. Tropical Pest 
Management'26(3):274-277. 1980. Engi., Sum. EngL., 14 Refs., Illus. 

Cassava. Xantlromonas manihotis. Epidemiology. Symptomatology. Disease control. Plant 
damage. Uganda. 
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CBB caused by Xandromonas manifrotis is a major problem of cassava in Uganda. It was 1st 
recorded in Terego County, Nde .Provmce in 1976, and a disease survey indicated that CBB 
is now present in over half of the country. Losses of 90-100% have been observed on suscep
tible var. in parts of the Nile, North and Eastern provinces. Symptoms include angular leaf 
spots, Blight, wilt, dieback, and gum exudations. Planting of infected materials, rainfall, 
hailstorms, wind, and insects are major factors in the spread of the disease. Restriction of 
movement of infected cassava cuttings to non-infected areas, planting of resistant var. and 
healthy cuttings, encouragement of mixed cropping and crop rotation are recommended for 
control. (Author' summary) E02 

0224 

15068 IKOTUN, T. Studies on te host range of Xanthomona. manihotis. Fito
patologia Brasileira 6(1):15-21. 1981. Engl., Su'm. Engl., Port., 26 Refs. 

Cassava. Field experiments. Laboratory expenmeilts. Xanthomonasmanihoti, Inoculation. 
Isolation. Nigeria. Colombia. 

Indications are 'that Xanthomonas manihotis does not survive naturally in the field in alter
native hosts found in and around infected cassava plantations. Inoculations of 7 nonhosts 
with the pathogen by leaf spray revealed t an initial low increase in bacterial populaion 
during 3 days followed by an immediate decline durinng 5 days exqept in Euphoriia-repanda
(family Euphorbiaceae) in which the pathogen survived for 12 days and caused a hypersensi

five reaction. In the host cassava leaves the pathogen survived for 180 days. (Aquthdrssum 
rnary) H02 

See also 0094 0231 0248 0320 0326 0333 
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E03 Mycoses 

0225 
13481 LOPES, E.B., MATIAS, E.C. and AGUIAR FILHO. S.P. DE Danos causados 
00a podnido ridiculir indufida pot Phytophthora dreelsleri Tucker, em vinte 
e cinco cultivares de ibandioca (Manhot esculenta Crantz) e recomendaqes de 
controle. (Damage causedby root rotinduced by Phytophthoradrechsleriin twenty 
five cassava varieties and recommendations on control). Piracicaba-SP, Brasil, 
Empresa Brasileira de Pesquisa Agropecuatia, 1978. 14 p. Port., Sum. Port., Engl., 
5 Refs., illus. -

Cassava. Field experiments. Plint damage. Phytophthora dreehser. Cultivars. Disease 
contfol. Resistance. Brazil. 

The first part ofthecassava researchprojectwas conducted by Empresa Brasileira do Pesquisa 
Agropccuiria (EMBRAPA) and the Unidad do Exeoutqo do Pe.quisa do Ambito Estadual 
in Alagoinha. Parafba (Brazil). Studies were conducted on 25 cassava var during 1976-77, 
with the objective to study and to evaluate damages caused by fungusPhytophthoradrecksler, 
pathogenic agent responsible for cassava root rot. In field conditions the damage index 
was estimated to be 68.75% . The use of resistant var. and the upland planting system i 
recommended as a measure of controlling this disease. (Author'ssummary) E03 

0226 
14628 KANAUJIA, R.S. Notes on an unrecorded fungal disease of Manihot 
esculenta. Indian Phytopathology 32(3).464-465. 1979. Engl., 4 Refs., Illus. 

Cassava. Aspergillus. Symipthiatology. India. 

A new fungal disease of cassava caused by Aspergillus niger, and producing leaf blight, is 
reported in India. Disease symptoms are also described. (Summary by F.G. Trans. by L.M. 
F.) E03 

0227 
14626 ZEIGLER, R.S., POWELL, L.E and THURSTON, H•D. Gibberellin A4 
production by Sphacelomn ma hoticola, causal agent of cassava superelongation 
disease. Phytopathology 70(7):589-593. 1980. Engl., Sun. Engl., 21 Refs., Illus. 

Cassava. Laboratory expeiments. Sphaceloma manihoticola. Isolation. Inoculation. 
Syffptoiatology± Plant-growth substances. 

Symptoms of superclongation disease of cassava (caused by Sphaceloma marnhotiola), 
include striking internode elongation, suggesting a hormonal role in the disease. Gibberellin 
A4 was purified from culture filtrate of pathogenic isolates by base-acid partitioning 
with ethyl acetate followed by silica gel column chromatography. Biologically active frac
tions were idefitified by lettute seedling hypocotyi elongation bioassay. The fungal product 
was identified as gibberelfln A4 by tombined gas-liquid chromatography and mass spectro
metry. Treatment of plants with known gibberellin A4 and that purified from pathogen 
filtrate reproduced secondary symptoms. (Author'ssummary) E03 
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0228
 

15026 KASIRIVU, J.B.K., ESURUOSO, O.F.and TERRY, E.R. Field screening 
of cassava clones for resistance to CercosporahenningstL In Teny, E.R., Oduro, K. 
A. and Caveness, F. eds. Triennial Root Crops Symposium of the International 
Society for Tropical Root Crops, Ist., lbadan, Nigeria, 1980. Tropical root crops: 
research strategies for the 1980s. Proceedings. Ottawa, Canada, International Devel
opment Research Centre. Series ]DRC-163e. 1981. ppA9-57. Engi., Sum. Engi., Fr., 
Illus. 

Cassava. Field experiments. Selection. Clones. Resistance. Cereosporahenningsii. Inocula
tion. Nigeria. 

Field screening of cassava clones for resistance to Cercospoidiumhenningsil was conducted 
by artificial inoculation and natural infection during Oct.-Nov. 1977 and June-July 1978, 
dry and wet seasons, resp. During both screening seasons, clones K7709, K7713, K7717, 
and K7718 showed some resistance, whereas clones Isunikakiyan, TMS 711121, TMS 
30395, K7707, and K7711 showed susceptibility. Cercosporaleaf spot, which generally was 
more severe during the wet season, developed more reliably following artificial inoculation 
than from natural infection. Although none of the clones proved to be immune, the differ
ences in responses.to C. henningsii suggest that opportunities exist for breeding clones with 
brown leaf spot resistance. (Author'ssummary) E03 

0229 
14660 TERI, J.M., THURSTON, H.D. and LOZANO, J.C. Effect of brown leaf 
spot and Cercospora leaf blight on cassava productivity. Tropical Agriculture 
(Trinidad) 57(3):239-243. 19S0. Engi., Sum. Engl., 14 Refs. 

Cassava. Field experiments. CercosporahenningsMi Cercosporavkcosae Cultivars. Hybrids. 
Mycoses. Tuber productivity. Disease control. Colombia. 

Cassava lines, which included different levels of resistance and susceptibility to brown leaf 
spot (Cercosporidium henningsii) and blight leaf spot (Cercospora vicosae), were planted 
in split-plot expt. in Colombia. They were observed undernatural epidemics with half the plots 
being protected by spraying with benomyl. While the diseases had no significant effects on 
plant height or no. of nodes/plant, they had signifiQant adverse effects on fresh and DM 
root yields. Root sugar and starch content were only slightly reduced in diseased plants. 
(Author'ssummaryj E03 

0230 

15046 MAKAMBILA, C. Cassava root rot due to Armllariella tabescens in tie 
People's Republic of Congo. InTerry, E R., Oduro, K.A. and Caveness, F. eds. 
Triennial Root Crops Symposium of the International Society for Tropical Root 
Crops, 1st., lbadan, Nigeria, 1980. Tropical root crops: research strategies for the 
1980s. Proceedings. Ottawa, Canada, International Development Research Centre.

6 9 -74 
- Series IDRC-163e. 1981. pp. . Engi., Sum. Engl., Fr., Illus. 

Cassava. Armillariella.Symptomatology. Disease control. Congo. 

Armilatiella tabescens is the pathogenic agent of cassava root rot in the People's Republic 
of Congo. Studies carried out in many areas have shown that cassava is attacked by external 
"subterranean" rhizomorphs and irternal "subcortical" rhizomorphs. Agricultural practices. 

such as the use of stakes that are already infected and the often very tong period (3-4 yr) 
during which roots are preserved in the ground contribute to the maintenance of the disease. 
Farmers are receiving advice concerning measures aimed at reducing losses, such as harvest
ing roots and marketing them after 3 yr. However, these measures are encountering prob
lems deriving from marketing and road conditions and the farmers' reluctance to abandon 
traditional practices. (Author'ssummary) E03 
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0231 
12805 JARUPAT, T. [Development and improvement of cassava production: 
diseases]. In Kasetsart University. Department of Plant Pathology. Research re-
ports 1978-1.79. Bangkok, Thailand, 1979. Thai., Sum. Engl. 

Cassava. Diseases and pathogens. Glomerellamanihotis. Xanthomonas manihotis.Cercospo
rahenningsii. Cultivars. Selection. Resistance. Thailand. 

In the 2nd of a 2-yr study of cassava diseases, surveys were carried out in both the old and 
new cassava-growing areas. The following diseases were recorded: anthracnose, Macrophoma 
tip dieback in Chonbun and Rayong; white leaf spot in Chantaburi, angular leaf spot or 
CBB, brown leaf spot, and shot-hole leaf spot in Kampaengpeteh. A detailed study was 
made of CBB, one of the most important diseases. Results of screening for CBB resistance, 
using the clipping technique, showed that the most common local var. in Thailand was 
severely infected. Among 44 lines of introduced var., 7.14% were resistant, 3.57% tolerant 
and 89.28% susceptible. Seeds introduced from the Centro Internacional de Agncultura Tro
pical (CIAT) were investigated for CBB and superelongation, 50 plants showed leaf abnor
mality but no pathogen was detected. (Completetext) E03 E02 

0232 
12802 PUCKDEEDINDAN, P. [Diseases of ManihotutilissimaPohl:a supplemen
tary host list of plant diseases in Thailand]. Bangkok, Thailand. Department of 
Agriculture. Plant Pathology Section. Technical Bulletin no. 7. 1966. p.35. Thai. 
Sum. Engli 

Cassava. Diseases and pathogens. Cercospora henningsil. Epidemiology. Alternaria.Thailand. 

Studies of plant diseases in Thailand were continued from 1960-65, as a supplement to the 
preliminary host list by A. Chandrasrikul. Three new leaf spot diseases found on cassava are 
caused by Alternaria sp., Cercosporidium (Cercospora) henningsii, and Choanephora sp. 
[Summary by Kasetsart University) E03 

0233 
16125 PINO, LA. Estudio prieliminar sabre la enfermedad superalargamiento de 
la yuca (Sphaceloma sp.) en clones de yuca (Manihot esculenta) en Cuba. [Prelimi
nary study on the superelongation disease (Sphaceloma sp.) in cassava clones in 
Cuba]. Ciencia y Ticnica en In Agricultura Viandas, Hortalizas y Granos 3(1):5-21. 
1980. Span.. Sum. Span., Engl., 14 Refs., Illus. 

Cassava., Field experiments. Sphaeeloma manihoticola. Clones. Symptomatology. Resist
ance. Epidemiology. Cuba. 

A total of 213 cassava clones was evaluated for the resistance to a disease simdar to super
elongation caused by Sphaceloma manihoticolain cassava under field conditions of the Cen
tro de Mejoramiento de Semillas Agimicas, Villa Clara, Cuba during 1979. The clones 
presented the same symptoms described for superelongation. It was determined that there 
are sources of disease resistance among the clones evaluated. Disease development was 
studied on 46 susceptible clones. A high %of infestation was observed during the July-Oct. 
period. The isolation of the pathogen in pure culture was impossible; however it was trans
mitted from affected leaves of clone Amarilla to healthy leaves of clone M. Col. 22 by 
inoculation. (Author'ssummary) E03 

0234 
16126 PINO, J.A. Estudio preiminar sobre la enfermedad causada par Choanc
phora eucurbtrum en clones de yuca (Manihot esculenta) en las condiciones de 
Cuba. (Preliminary study on tire resistance to Choanephoracucurbitarum of cassava 
clones under Cuban conditions). Ciencia y Tcnica en la'Agricultura: Viandas, Hor
talizas y Granos 3(1):23-39. 1980. Span., Sum. Span., Engl., 22 Refs., Illus. 
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Cassava. Field experiments. Cloeis. Choanephora cucurbitamm. Symptomatology. Resist
ance. Cuba. 

A total of 212 cassava clones was evaluated for resistance toChoanephoracucurbitarum 
under field conditions during 1979 at the Centro de Mejoramiento de Semillas Ag~imicas, Vi
lla Clara, Cuba. It-was determined that there are resistance sources to leaf blight disease by 
Choanephwra among the evaluated clones. Disease development in 124 clones was defined, 
with disease onset coinciding with temp. increases above 250 C. The highest %ofinfestation 
occurs from June on. (Author'ssummary) E03 

0235 

15085 MELO, SAY. DE and TOKESHI, H. Etiologfa da podrido das raizes da 
mandioca. (Root rot etiology in cassava). Agropecutria Tdcnioa 1(2):162-164. 
1980- Port., Sum. Port., Engl., 5 Refs. 

Cassava. Laboratory experiments. Phytophathoradrechsleri. Isolation. Inoculation. Symp
tomatology. Brazil. 

One specie of Phytophithora was isolated from cassava plants collected in the Brejo micro
region, state of Paraiba, Brazil. Plants presented root rot, necrosis of the stem, and wilting 
of the leaves. Because of the characteristics exhibited (mycelium, zoosporangium, and oos
pores), the fungus was considered as Phytophthoradrechsleri. Once inoculated on the stem, 
the pathogen induced tissue necrosis and latex exudation. In the root it produced tissue 
disintegration (wet rot), generalized plant wilting, and almost always death. (Author'ssum
mary) 103 

Sec also 0213 0248 0326 0591 
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E04 Viroses 

0236 
13719 MAHTO, D.N. and SINHA, D.C. Mosaic disease of cassava and its relation
ship with the vector, Bemishv-tabaci Geni. Indian Journal of Entomology 40(2): 
117-120. 1978. Engl., Sum. Eigl., 2 Refs. 

Cassava. Cassava African mosaic virus. Bemisia. Virus transmission. Field experiments. 
India. 

The AMD is a new virus disease transmitted by the whitefly, Bemrisi tabacL The disease is 
neither saplaphid transmissible nor transmitted through the setts. CAMV is unique among 
the whitefly-transmitted viruses as it has the shortest incubation period of 2 h in the 
whitefly. Although a single adult fly can transmit the virus after a min. acquisition feeding 
period of 30 s and transmission feeding of 2 min, the virus is not retained in most cases by 
the whitefly beyond the 1st plant fed upon it. Since there is a short incubation period, the 
virus can be classed as semipersistant. (Author'ssummary) E04 

0237 
13773 DUBERN, J. Quel4ues proiptit~s de la mosaique africaine du malioc. I. 
La transmission. (Some propertiesof the African cassava mosaic disease.L Trans
mission). Phytopathologische Zeitschrift 96:25-39. 1979. Fr., Sum. Fr., Engl., AL., 
28 Refs. 

Cassava. Cassava African mosaic virus. Laboratory experiments. Bemisia. Virus transniission. 
Inoculation. Vectors. Grafting. 

The transmission of CAMV was studied to confirm and complement several published works 
on the transmisqion by graft and by whiteflies (Bemisia tabac;) but not transmission by 
seeds, dodder or mechanical means. The transmission by whitefly was reviewed in detail; the 
different instar apterous insects and the adults transmitted the disease,. but transovarial 
transmission was not observed. (Author'ssummary) E04 

0238 
13758 DUBERN. J. Quelques aspects de la transmission de [a mosaique du 
manioc. (Some aspects of the transmissionof the cassava mosaic). Abidjan, Ivory 
Coast. Office de la Recherche Scientifique et Technique Outre-Mor. Centre D' 
Adiopodoum6, 1977. 23p. Fr., Sum. Fr., 43 Refs. 

Cassava. Cassava African mosaic virus. Virus transmission. Grafting. Vectors. Bemisia. Ivory 
Coast. 

Studies on the transmission of the CAMV have continued, permitting a no. of previous 
works to be confirmed and completed: the transmission by grafting and by Bemisia tdbaci 
(Aleyrodidae), the absence of seed-borne transmission or by Cuscuta sp., and mechanical 
means. Transmission is carried out by diverse larval and adult stages, not by eggs. Transris
sion trials of other aerial vectors belonging to cassava biocenosis, such as mites and arthro
pods, have produced negative results. (Author'ssummary. Trans. by L.M.F.) E04 
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0239
 

13428 COSTAS, A.S. Viroses e micoplasmoses da mandioca no Brasil (Cassava
viroses and mycoplasmoses in Brazil). S o Paulo, Brasil, Secretaria da Agricultura.
Coordenadoria de Assist~ncia Tdcnica Integral, 1975?. 32p. Port., 15 Res. 

Paper presented at Curso sobre a Cultura da Mandioca. 

Cassava. Viroses. Cassava mosaic virus. Cassava vein mosaic virus. Symptomatology. Etiolo
gy. Disease control. Mycoplasmoses. Brazil. 

Three types of viroses (common mosaic, vein mosaic, and infections associated with the pre
sence of bacilliforn virus) and 3 types of mycoplasmoses (witches'-broom of the NW, Santa 
Barbara do Rfo Pardo, and of Pernambuco) observed in the state of Sgo Paulo, Brazil, are 
described; none of them are of economic importance. The results of observations and stud
ies conducted on these diseases are described along with some anomalies related to insect 
and mite damage or nutritional deficiencies that could be mistaken for symptoms of the 
diseases mentioned. Tie threat that the possibility of introducing the whitefly (Bemisia to
bacO, vector of CAMV, into Brazil is discussed. (Summary by LB. Trans. by L.M.F. E04 
E05
 

0240 
14649 PINFDA, B. and LOZANO, C. Investigaciones sobre la enfermedad del
"cuero de sapo" en yuca (Mandhot esculenta Crantz). (Research on frog's skin 
disease in cassava). Cah, Colombia, Centro Internacional de Agricultura Tropical. 
Seminarios Internos. Serie SE-8-81. 1981. 13p. Span., 8 Refs., Illus. 

Cassava. Frog's skin. Symptomatology. Disease transmission. Etiology. Disease control. 
Viroses. Colombia. 

Aspects referring to the history, geographic distribution, economic importance, symp
tomatology, transmission, dissemination, etiology, effect of fertilization on frog's skin 
disease incidence and severity are described. The following control measures are recom
mended: (1) eliminate the sources of inoculum; (2) use vegetative material (cuttings) not 
infected with frog's skin disease; (3) use sexual seed; (4) promote quarantine measures; 
and (5) modify planting and harvesting systems and crop management, by either the change
in planting distances and/or weeding with desinfected tools. (Summary by .G. Tran by 
L.M.F.) E04 

0241 
15013 ADEJARE, G.O. and COUTTS, R.H.A. Nigerian cassava latent virus. The 
isolation, characterisation and properties of a Nigerian isolate of cassava latent 
virus. London, UK., Imperial College of Science and Technology. Department of 
Botany, 1981?. 3 9 p. Engl., Sum. EngI., 39 Refs., Illus. 

Cassava. Cassava latent virus. Isolation. Cultivars. Cassava African mosaic virus. Virus trans
mission. Nigeria. 

The symptomatology of CAMD in Nigerian cassava is described, but attempts to transmit 
the disease from infected var. to healthy seed-derived cassava plants by mechanical inocula
tion of infected leaf sap failed. The disease could only be transmitted by bud-grafting of 
infected buds onto healthy plant stems. Leaf homogenates prepared from CAMD affected . 
cassava reproducibly elicited symptoms on several species of Nicotiana,notablyN. bentha
miana, which proved to be the most sensitive assay and propagation species. The purported
pathogenic agent of CAMD is CLV, which has been isolated and purified from systemically
infected NMbenthamiana leaves 15-20 days after inoculation, by differential centrifugation.
The host range of CLV is apparently limited to the Euphorbiaceae and Solanaceje. A,,,/
A... ratios of purified virus preparations varied from 15-1.6 with a yield of between 300
800 Mg CLV/kg of tissue. Electron microscopy of the purified virus revealed the presence 
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of polyhedral particles 18 nm in 0 usually occurring as paired structures about 19 x 30 nm 
in unfixed negatively stained preparations. The virus contained infectious single-stranded 
DNA of ml. wt. ca. 0.7. x 106 daltons and a capsidprotein of estimated mol wt. 26,300 
daltons. In infected A benthamiana tissue the virus caused specific alterations to the nuclei 
of infected cells, particularly in the phioem-parenchyma. These alterations included segre
gated chromatin, axial and peripheral arrangement of chromatin, fihrillar rings, and the 
appearance of virus4ike particles at the edges of the rings in the nucleoplasm. Some differ
ences exist between the described isolate of CLV and a similar virus straa in Kenya, but all 
of the described characteristics of the virus are consistent with the notion that Nigerian CLV 
is a true geminivirus. (Authorssummary) E04 

0242 
15062 HAHN, S.K., TERRY, E.R. and LEUSCHNER, K. Breeding cassava for 
resistance to cassava mosaic disease. Euphytica 29(3):673-683. 1980. Engl., Sum. 
Engl., 26 Refs., llus. 

Cassava. Field experiments. Clones. Cassava African mosaic virus. Bemisia. Resistance. Selec
tion. Plant breeding. Nigeria. 

CAMD is one of the most serious and widespread diseases throughout cassava-growing areas 
in Africa, causing yield reductions of up.to 90%. Earlyoresearch on breeding of cassava for 
resistance to CAMD in Africa is reviewed. Changes in population size and in activity of the 
whitefly vector of CAMD (Bemisia tabaci) in relation to changes in environmental condi
tions such as the amount and distribution of rainfall, light intensity and temp. are discussed 
in relation to screening for resistance to CAMD. Over the past 8 yr, significant progress has 
been made at the International Institute of Tropical Agriculture (IITA). Resistance to 
CAMD has been successfully incorporated into high-yielding cv. of acceptable quality. The 
CAMD-resistant material has been evaluated and many promising clones have been selected 
in various countries in tropical Africa and India. The resistance has been effective in those 
countries. (Author'ssummary) E04 G01 

See also 0130 0158 0162 0252 0291 0300 0333 0493 
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E05 Mycoplasmosds 

0243 
14279 KITAJIMA, E.W. and COSTA, A.S. Microrganismos do tipo micoplasma
associados a moldstias do tipo amarelo em algumas plantas cultivadas e ornamentais, 
no Estado de Sffo Paulo e no distrito federal. (Mycoplasma-like organisms associated 
with yellows type diseases in cultivated plants and ornamentalsin the stateof S' o 
Paulo and the Federalbistrict. Fitopatologfa Brasileira 4.317-327. 1979. Port., 
Sum. Port., Engl, 24 Refs., Illus. 

Cassava. Laboratory experiments. Mycoplasmoses. Leaves. Flowets. Disease trnsiissii. 
Grafting. Brazil. 

Using electron microscopy of thin sections, mycoplasma-like bodies were consistently found 
in the phloem vessels of leaf or flower tissues of several ornamental plants [Gomphocdrpus 
sp., Chrysantemum partenum and periwinkle (Vinea rosea)] as well as bean and cassava 
plants exhibiting symptoms of yellows type disease in the state of Sfo Paulo and Federal 
District, Brazil. Similar findings were made in some cultivated leguminous crops (soybeans,
Crotalariaiuncea and C paulinea) with witches' broom symptoms at the IRI Expt. 
Station, Matgo, Sio Paulo. Some of these diseases could be graft transmitted to healthy 
plants. (Author'ssummary) E05 

0244 
12803 JARUPAT, T. [Development ard improvement of cass-va production:
diseases]. In Kasetsart University. Department of Plant Pathology. Research reports 
1977-1978. Bangkok, Thailand, 1978. P.36. Thai., Sum. Engi. 

Cassava. Diseases and pathogens. Cercosporahenningsii.Phyllosticta.Glomerella manihotis. 
Epidemiology. Thailand. 

In the Ist of a 2-yr project, a survey was made of cassava diseases in 2 important cassava
growing regions at different stages of plant growth. The following diseases were commonly
found in the E (Chonburi, Rayong, Chantaburi): brown leaf spot, Phoma or Phyllostictaleaf 
spot,and angular leaf spot. Leaf proliferation of unknown cause was also found, in addition 
to symptoms of Zn deficiency. In the NE (Nakornrajsima, Chaiyapoom, Khon Kaen, 
Kalasin, Mahasarakarm), common diseases were anthracnose and Phoma orPhyllosticta leaf 
spot; brown leaf spot, angular leaf spot,and yellow leaf sot were also found. Although the 
common diseases in each region were different, the disease patterns were similar. Frequency
of disease occurrence was correlated with plant age. Plants 1-3 me. old rarely showed disease 
symptoms, and ilcidence of disease increased in older plants. (Summary by Kasetsart Uni
versity) E05 

See also 0239 
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Ii06 Nematodes 

0245 
3852 GILBERT RAHM, O.S.B. Nematodes eneontrados nas xaizes da mandioca 
Manihot utilissima). (Nematodes found on cassava root-). Arquivos do Institute 

Bioldgieo 2:107-108. 1929. Port. 

Cassava. Nematodes. Piplosgaptgrrhizophilus. Cephalobus rigidus Cephalobus gongatun. 
Isonchusraei ila.TylenchusdipsacL Brazil 

Measures are given of the folow g nematodes found on cassava roots in Sio Paulo (BEazil): 
Dipioscapterrhizophilus Cephalobus rigidu., C. elongats, Isonohus rdtgqola and Tjlenw 
chus dipsac ($umnary by FG0 Trani by LL._F.) 9__ 

0246 
14667 CAVENESS, F.E. Plant residue management and evaluation riali: nemnato
lqg3i. in, International Institute of-Tropical Agriculture. Root and Tuber Improve 
ment Program. Nematology Subprgrm Repoit 1980. Ibadan, Nigeria, 1980. pp.69
89. Engl., Sum. Engl., f6 Refs. 

Cassava. Nematodes. 

The objectives of the investigation were to: (a) investigate the potentialities of readily avail
able plant residues as sources of plant nutrients; (b) determine the effects of various plant 
residues on the chemical and physial properties of tropical soils in addition to the extent 
and duration of their residual-effects; and'() dotermine the effects of different plant resi
dues on soil microflora and fauna, The test crops were: maize, Qowpa, soybeanand cassava. 
Aggregate plant-parasitic nematode soil populations on all crops and under all mulch treat
ments increased in no. from a preplanting moan of 234 nemat6des/t of soil to a 1st yr mean 
of 1984 and a 5,yr mean of 3146. In general, plant-parasitic nematode populations increased 
the least under brganic mulches. Nonparasitic nematode populations increased the most 
under organic mulches. Plant-parasitic nematode populations responded more to cropping 
influences than to mulch treatments, (.Author's surhmary) g06 

0247 

14647 PONTE, J4. DA, TORRES, 3. and FRANCO, A. investigaqes sobre urna 
possfvel a- nematicida da manipueira. (Researchon a possible rFemazoeideaction 
of cassareep). Fitopatologfa Brasileira 4:431A34. 1979. Port., Sum. Port., Engl., 3 

Cassava. Laboratory expertments. Nematodes. Pest control. Waste utilization. Cassep. 
Brazil. 

A possible nematocide action of the cassareep (a subproduct of the manufacture of CF) is 
investigated, The rgpt-knot nmeratode Meloidogyne incognita, was use- for the expt. 
b9a -rp was ppp 9g to soi previously infested with eggs and larvae of the root~knot 
nemlodc. On this soil. 10 dIys-aftox application, 20 okra plants, fljbiscus esculens, 
were planted/treatment. The gxpt was conducted in a 4 x 10 completely randomized 



design, with 4 treatments, defined according to the quantity of cassareep applied in each 
pot: (a) 0 ml (control); (b) 500 mi. (c) 750 ml, and (d) 1000 ml. All results were positive: 
cassarcep showed a nematoeide action. Indeed, the no. of attacked plants, as well as the 
intensity of the manifestation on the okra roots decreased as the cassareep doses applied 
were increased: 100, 60, 50, and 30% of attacked plants for the treatments with 0, 500,
750, and 1000 ml. resp. Furthermore, in the last 2 treatments, the cases of Meloidogyne 
verified were only minor. On the other hand, all plants cultivated in non-treated soil 
showed infections which ranged from slight to severe. (Author's summary) E06 

See also 0334 
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FOO PEST CONTROL AND ENTOMOLOGY 

0248 
12039 BANCO DO NORDESTE DO BRASIL.Botinica agrfcola, pragas e moles
tias da mandioca. (Agricultural botany, cassava diseases and pests). Fortaleza, 
Ceard, Brasil, 1968. 31p. Port., 10 Refs. 

Cassava. Insect biology. Plant damage. Disease control. Pest control. Erinnyis ella. 
Carpolonchaeachalybea Eudiplosis brasiliensis.Thrips. Terranychus telarius Xanthomonas 
manihotis.Botryodiplodiatheobromae.Brazil. 

The schemes of 4 botanical classification systems of cassava are described: (1) Zettnet; 
(2) Van der Stock; (3) Valeriano, and (4) Scholz. An analysis is given of the biology, plant 
damage, and control of the principle pests [cassava horuworm (Erinnyis ello), shoot flies 
(Lonchaea chalybea), stemboreis (Coelosternus spp.), gall midges (Eudiplosis brasiliensis), 
thrips (Scirtothripsmanihot), and mites (Tetranychus) ] and most common diseases of the 
crop ICBB (Xanthomonasmaflihotis), stem rot (Botryodiplodia theobromae), and root rot 
(Rhzopus nigricans)1. An annex is included on mite attack in cassava. (Summary by .G. 
Tram. by L.M.F.) FOG E02 E03 

0249 
14656 MADDISON, P. Pests associated with cassava in the Pacific Region. Cassava 
Newsletter no. 5:10-14. 1979. EngL., 6 Refs. 

Cassava. Pests. Plant damage. Oceania. Japan. 

Cassava has only recently been introduced as a crop in the Pacific Islands. A list is presented 
of the pests, including arthropods and nematodes, that have been recorded iii cassava in the 
Pacific region (Japan, Micronesia, New Guinea, and Australia) to Hawaii and the Galapagos 
Islands, including virtually the whole of Melanesia and Polynesia. The records have come 
from a var. of sources and only major references are cited. The pests are grouped according 
to the type of damage they cause and are hsted under their scientific names, with indica
tions of their common names, their distribution and incidence, and notes on the nature of 
the damage caused. (Summary by Reaiew ofApplied Entomology) FOG 

See also 0198 0200 0336 
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FO1 Injurious Insects and their Control 

0250 
12089 A BOSTRICHID beetle on cassava. Plant Protection _utin 26_(3):133. 

1Engi. 

Also in Cooperative Plant Pest Reprt3(l.8):177. 1978. 

Cassava. Field experiments. Xyfopgogys capueinus Injurious insects. USA. 

The b9st.chid beetle Tylqp~q ; Capycinus was found at a research station in Florida in 
Ma ch 1978 on cassava. This is the lit record from N, America of this pest. which is known 
from gal tropieal Qiq cludmg-Hawaiiand the continents of Africa, As i and S. America.gons 
Among other hosts of this insect are mango, litchi, grape, rubber, guava, gardenia and hibis 
cus. Tis new record was 1st reported in the U.S. Department of Agriculture Cooperative 
PlantPestReport,vo _3,.n. 18,5 May 1978. (Full text) F01 

0251 
13711 PAG, W.W. and HARRIS, 3.R.W. Defoliation and eozsequent erop los in 
cassava caused by the grasshopper Zonocerus variegatus(L.) (Orth~ptera:Pyigqmor
pfij4gq) in southern Nijgeria. Bulletin of Entornoiogical Rgjqqi7Q(1)l~lmI6.1980! Engl., Sum. Eng1l13 Refs., .is. 

Cassava, Zonocerus variegats.Defoliation. Tuber productivity. Nigeria. 

Severe defoliation of cassava by Zonocers variegatus can occur every yr during the dry 
season in s. Nigeria, but the effect of such defoliation on tuber yield was not known. Expt. 
simulating different forms of damage and direct observation on damage by Z. variegatus. 
indicated that tuber yield is reduced significantly by defoliation only towards the end of 
the dry season after natural leaf regeneration has begun, when its effect is to delay regenera
tion so that healthy plants are more developed thn damaged ones. Continuous defoliation 
over 6 wk. at the eid of the dry season caused a mean crop loss of 63%, and simulated 
debarking, a mean loss of 49%. Z. varlegatus confined in plots until the end of the dry 
season caused a mean loss of 36%, losses being less than those caused by simulated defola
tign beeause cropping took place sooner after the end of defoIiation. Defoliation during the 
dry season caused no significant crop loss when damage occurred before leaf regenerition 
at the beginning of the following wet season. Monitoring of natural defoliation !y Z noei 
rus in successive yr showed there were considerable differences in aioun and irting. It is 
qoncluded that crop loss due to Zonocerus damage is significant only occasionally despite 
defoliation occurring every yr. (Author'ssummary) F01 

0252 
13720 MARTO, D.N. and SINHA, D.C. Evaluation of insecticides for the control 
of white fly, BemWa tabactGenn. in relation to the incidence of mosaic of cassava. 
Indian Journal of Entomology 40(3):316-319. 1978. Engi., Sum. EngL, 6 Refs. 

Casava. Field experiments. Bemisia. Injurious insects. Insecticides. Cassava African mosaic 
virus. Vectors. Ind. 
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Investigations carried out to find out the effect of 8 different insecticides on the whitefly, 
Bemisia tabacipopulation in relation to the incidence of CAMV revealed that the spraying 
m the initial stage of the crop just after germination is most important. Eight applications 
of systemic insecticides such as parathion, dimethoate and phosphamidon as fohar sprays 
and 2 applications of granular form phorate to the soil not only reduced the whitefly 
population, but also reduced the incidence of CAMV to a greater extent when compared to 
the untreated control. The increase in the yield of cassava in treated plots varied from 
37.34-45.67 q/ha, with the extra income varying from Rs. 367.00-1903.50/ha when 
compared to the yield and profit of those plots where no insecticide has been applied. 
(Author'ssummary) F01 E04 

0253 
13414 CtOCEOLA, AJ. and MARCHENI, L.C. Principais pragas da mandioca e seu 
controle (Principlecassava pests and their control. In Curso de Capacitarao de 
Ticnicos para a Cultura de Mandioca, Lavras, Brasil, 1978. Trabalhos apresentados. 
Lavras, Escola Superior de Agricultura de Lavias, 1978. 29p. Port., 18 Refs. 

Cassava. Insect biology. Insect control. Erinnyis ello. Silba pendula. Eudiplosisbrasiliensis. 
Scirtothrips manihot. Atta. Mononychellus tanajoa. Tetranychus urticae. Aonidomytilus 
albus. Anastrephatnanihott AnastrephapeckelL Brazil. 

The-biology, form of attack and damage, and the most adequate-control measures are de
scribed for the principal cassava pests in Brazil, classihed as pests that attack: (a) leaves and 
buds: the cassava hornworm (Euinnyi; ellof; shoot flies (Silba pendula, gall midges (Ia
trophobta brasiliensis), thrips (Scirtothripsmanihotil, ants (Atta sp., Acromyrmex spp.), 
lace bugs (Vatiga manihotae), mites (Mononychellus tanaoa, Tetranychus urticae,Aleuro
trachelus sp.); (b) the stem: stemborers (Coelosternus spp.), scale insects (Aonidomytilus 
albus); (e) the rootst white grubs (Coleoptera); and (d) the fruit: fruit flies (Anastrepha 
pickel, A. manihoti). Information is also included on equipment to be used in phyto
sanitary control in cassava according to land topography. (Summary by F.G. Trans. by 
LM.F. FOI F03 

0254 
13732 VARGAS, 0. Danio econ6mico causado pot moscas blancas en el cultivo 
de la yuca. (Economic damage caused by whiteflies in cassava cultivation). Cal, 
Colombia, Centro Internacional de Agricultura Tropical, Seminarios Internos. 
Serie SE12-80. 1980. 18p. Span., Sum. Engl.,'Illus. 

Cassava. Field experiments. Bemisia. Aleurotrachelus sociali. Trialeurodes variabilis. 
Injurious insects. Plant damage. Insect control Insect biology. Cultivare. Tuber productivity. 
Insecticides. Colombia. 

Whitefly populations (Aleurotrachelussocialis Bemisia tuberculata, Trialeurodes variabilis) 
cause leaf yellowing, deformation of the growing points and a sooty mold which grows in 
the sugar excretion of the insect. In the Espinal (Tolima, Colombia) area where whitefly 
populations are high throughout the year several var. have been tested for resistance and 
economic damage. The treated plants presented lower grades of infestation and higher 
yields, compared with the untreated ones. Yield losses due to whiteflies depend on the var. 
used. The yield depression depends on the duration of the attack, presenting a significant 
negative correlation (r = -0.90). The yield loss of 79.6% in the hybrid 305-122 would re
present a lost of CoL $97,350. If farmers apply insecticide every 3 mo. the root yield 
production would be higher. Even though chemical control has been effective in preventing 
or reducing the damage caused by whiteffies, it is generally agreed that the most efficient 
method of control would be to develop material that is resistant to whiteflies. (Author's 
summary) F01 
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0255
 
10913 LEUSCHNER, K. and OVERHOLT, W.A. Mealybugs: a potential threat to 
cassava production in West Africa. Dakar, Senegal, U.S. Agency for International 
Development, 1978. 7p. EngL 

Paper presented at the Regional Root and Tuber Crop Improvement Workshop, 
Freetown Sierra Leone, 1978. 

Cassava Phenacoccus. Insect biology. Ecology. Pest control. Plant damage. Quarantine 
measures. Africa. 

The effect of mealybugs (Phenaeoceusmanihoti), found on cassava crops in IV.Africa, was 
studied. The biology, ecology, ways of dispersal (on planting material and by wind), preda
tors (mainly some Coccinellidac that are efficient in high populations) fnd different meth
ods of controlling mealybugs (chemical, biological, cultural and breeding for resistance) are 
described. Aspects on the parts of the plant that are most attacked and the physical and 
economic damage caused (the loss of fresh leaves and tuber yields) are discussed. Quarantine 
measures are recommended to avoid the dissemination of this pest. (Summary by F.G. 
Trans. by L.M.F.) F01 

0256 
13767 THURSTON, H.D. Pest management for roots and tubers. In Session of the 
FAO Panel of Experts on Integrated Pest Control, 8th., Rome, Italy, 1978. Pro
ceedings. Rome, 1978. 12p. Eng., Sum. Engl., 4 Refs., lllus. 

Cassava. Cassava programs. Pest control. Disease controL 

In 1977 a cassava plant protection workshop was held at the Centro Internacional de Agri
cultura Tropical (CIAT), Call, Colombia. It was concluded that it is necessary to initiate an 
integrated pest control program that includes host-plant resistance, biological and cultural 
control. The project that resulted from this workshop is presented: objectives, participating 
entities, proposed activities, factors affecting cassava pest management, anticipated benefits, 
duration and the proposed budget. (Summaryby F.G. Trans. by L.M.F.) F01 

0257 
12092 MARICONI, F.A.M. A mais seria praga da mandioca: o mandarov. (The 
most severe pest in cassava:the cassava hornworm). Lavoura e Criao 11(81): 
22-23. 1956. Port., Illus. 

Cassava. Erinnyfs elo- Insect biology. Insect controL Brazil. 

The distribution of the cassava hornworm (Erinnyisello) in Brazil, its biology; non-mecha
nical control on small farms, and chemical control on great extensions ate given. (Summary 
by F.G. Trans.by L.M.K.) FOl 

0258 
13777 PILLAI, K.S. and PALANISWAMI, M.S. Some new records of pests on 
cassava and intercropped groundnut. Journal of Root Crops 5(1-2):69. 1979. 
EngL, 2 Refs. 

Cassava. Injurious insects. Myllocerus eurvicornis.Petrolophfamelanura. India. 

New pests attacking cassava in monoculture and interoropped cassava/groundrut are report
ed in the state of Kerala (India). A gray weevil, identified as Myllocurus curpiconds,was 
observed feeding on cassava leaves (during Dec.-Jan.). A stemborer, identified as Petrolophia 
melanura, has also been found damaging cassava stems in fields and in storage (during 
March-April). During 1978-79, ants, identified asDorylusorientalis,were observed attacking 
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groundnut pods in groundnut intercropped with cassava in the operational research area of 
the Central Tuber Crops Research Institute, at Vattiyoorkavu (India). (Summary by FR. 
Trans. by L.M F) Fl 

0259 
14103 RAI, P.S. Monolepta longitarsus Joe. (Chrysomelidae:Coleoptera): a leaf 
feeding pestof tapioca. In National Seminar on Tuber Crops Production Technology, 
Coimbatore, India, 1980. Proceedings. Coimbatore, Tamil Nadu Agricultural 
University, 1980. p.89. Engl. 

Cassava. Injurious insects. Monolepta longitarsua Plant damage. Insecticides. India. 

According to observations made at the Agricultural Research Station (India) during 1978
79, the chrysomelid beetle, Monolepta Iongitarsus, causes considerable damage to cassava 
foliage. The nature and extent of the damage caused is discussed, Incidence was noticed 
during July, continuing until Sept. Ten %of the plants in the plots examined had been 
attacked by pests. Three insecticides (monocrotophos, fenitrathion and endosulfan at 
0.05% conen.) were sprayed on affected foliage during a preliminary trial to prevent insect 
damage; leaf damage or pest occurrence was not observed on the treated plants. Observations 
made indicate that tins pest causes economic loss in cassava cultivation during the monsoon 
period and that it can be controlled by the timely spraying of a contact insecticide. (Sum
mary by F.G. Trans. by L.M.F.) F01 

0260 
14672 FABRES, G. and BOUSSIENGUE, J. Bio6cologie de la cochenille du 
manioc (Phenacoccusmanihoti hom. Pseudococcidae) en Republique Populaire du 
Congo. 1. Cycle evolutif et parametres biologiques. [Bioecology of the cassava 
mealybug (Phenacoccus manihoti horn. Pseudococcidae in the People's Republic 
of Congo. L Evolutive cycle and biologicalparameters]. Brazzaville, Congo, Office 
de la Recherche Scientifique et Technique Outre-Mer, 1980. 21p. Fr., Sum. Engl., 
12 Refs., Illus, 

Cassava. Field experiments. Phenacoccusmanihoti. Insect biology. Entomology. Congo. 

Phenacoccusmanihoti is a new species in Central Africa. It is believed to have originated in 
S. America and to have been introduced into Africa. It was observed for the 1st time in 
1972 in Zaire and Congo. Data on nymphal development, female fecundity, and duration of 
oviposition are given. Capacity for increase (rc), mean length of a generation (T0 ) and net 
reproduction rate (R0 ) are studied at different temp. and hygrometries. Expt. were con
ducted the field to measure the effect of seasonal variations on the different parameters; the 
sequence of the generations in the field during a year is given. (Author'ssummary) F01 

0261 
14673 FABRES, G. Los entomophages infeodes ala cocheni du manioc en Re
publique Populaire du Congo (Phenacoccusmanihoti hom.Pseudococcidae).I. Les 
composantes de ['entomocoenose et leurs inter-relations. [Entomophagousinsects 
associated with the cassavamealybug (Phenacoccus manihotihom. Pseudococcidae) 
in the People's Republic of Congo. I. Components of entomological equilibrium 
and their interrelations].Brazzaville, Congo, Office de la Recherche Scientifique et 
Technique Outre-Mer, 1980. 1lp. Fr., Sum. Engl., 22 Refs., Illus. 

Also in Annales de la Societ6 Entomologique de France 16(4):509-515. 1980. 

Also in English, 

Cassava. Phenacoccusmanihott Ptedators. Biological control. Congo. 
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The occurrence of several predators, parasites, and hyperparasites is reported and their 
relationship is studied in detail. A new species of the genus Anagyrus is recorded. Several 
Coccinellids (Excehonus flaviventris, E. concavus, Hyperaspis senegalensis), Cecidomyiids 
(Coccodiplosis citri, Dicrodiplosis sp.), Lycaenid (Spalgis lemolea),and Anthocorid (Car
diasthelus exiguas) are involved in the natural regulation of the pest population. Hyperpara
sites (Xyphigaster pseudococc, Homalotylus flaminius-, Prochiloneurus pulchellus) have 
been found attacking Anagyrus, Exochomus, and Ccccodiplosis sp. An additional Encyrtid 
(Cheiloneuruscyanonotus) develops upon the hyperparasitt Homalotylus. Data are given on 
the dynamics of the entomophagous insect populations, the time of their intervention, the 
rate of parasitism and predatism. (Author'ssumtnarj9 F01 

0262 
15016 CARVALHO, C.F. Aspectos biol6gicos, tdnica para obtenqio de ovos em 
condi9des de labotat6rio e avafiago de danos de Erinnyis ello ello (Linnaeus, 1758) 
(Lepidoptera-Sphingidae) em mandioca em condio5es de campo. [Biological as
pects, techniques to obtain eggs under laboratory conditions, and evaluation of 
damage caused by Erinnyis ello ello (Lepidoptera - Sphingidae) in cassava under 
field conditions]. Tese Mag. Sc. Piracieaba-SP, Brasil, Universidade de Sffo Paulo, 
Escola Superior de Agricultura Luiz de Queiroz, 1980. 87p. Port., Sum. Port., 
EngL., 34 Refs., Illus. 

Cassava. Laboratoty experiments. Erinnyis elio. Insect biology. Entomology. Plant damage. 
Brazil. 

The biology of Erinnyis ello was studied under lab. conditions. Cassava leaves of the cv. 
Mantiqueira were used to feed the larvae which were reared at 25 * 20 C, 80 . 5% RH and 
14-h photoperiod. Adult food consisted of a 15% solution of honey in water and was con
stantly available for consumption. Oviposition was not influenced by differences in the pho
toperiod and was higher when single females were kept in the rearing cages. Max. fertility/ 
female was 303 eggs. Fecundity was highly influenced by temp., being 93 35% at 20, 25, 
and 30 0 C but decreased to 42.46% at 35'C. The incubation period was 6.1, 3.3, 3.02, and 
2.74 days at 20, 25, 30, and 35'C, resp. Egg hatch can be forecasted using the equation Y = 
9.5181 - 0.2079X (r = 0.8233; r' = 67.78%) where Y = incubation period and X = temp. in 
'C, provided the temp. range is from 20-35 0 C. Egg development threshold temp. was 

212.330 C and can be determined by the equation Y = -0.8733 + 0.8117X (r = 0.9536; r = 
90.94%) where Y = development reciprocal and X = log of temp. (C). Thermal constant K 
found was 52.34 degree-days. Simulated studies of the possible reduction in yield due to the 
attack of this species were made in 2 cassava cv.: Mantiqueira and Branca de Santa Catarina. 
Significant reduction was detected in the total wt. of the plants, roots, and stems when a 
100% infestation was inflicted up to the 6th mo. after planting. Larvae reared with the cv. 
Mantiqucira passed through 5 instars which took 1.5, 18, 2.6, 2.8, and 3.1 days, resp. and 
the av. growth coefficient was 1.5287; the av. increase was 1.6721. Up to the 3rd instar 
food consumption was very low but in the 4th instar 15.68% of the total food ingested 
during larval stage was consumed and 82.34% in the 5th instar. Av. wt. of pupae was 3.595 
g and 90.91% were viable. Daily water loss for this stage was 56.31 mg representing a loss of 
15.42% of the original wt. after 10 days. Av. pre-oviposition and oviposition periods were 
4.8 (6 days max,) and 8.9 days (17 days max.), resp. Total life-cycle from egg to adult was 
38.77 days (3.33 days/egg, 10.63/larva, 2.0/pre-pupa, 11.21/pupa, and 11.60/adult stage). 
(Author'ssummary) F01 

0263 

15037 FABRES, G. Dynamics of cassava mealybug populations in the People's 
Republic of Congo. In Terry, E.R., Oduro, K.A. and Caveness, F. eds. Triennial 
Root Crops Symposium of the International Society for Tropical Root Crops, 
lst., Ibadan, Nigeria, 1980. Tropical toot crops: research strategies for the 1980s. 
Proceedings. Ottawa, Canada, International Development Research Centre. Series 
IDRC-463e. 1981. pp.8 4 -8"7. EngL., Sum. Eng., Fr., llus. 
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Cassava. Field experiments. Pizenacoccusmanihoti. Injurious insects. Congo. 

The succession of generations of Phenacoccus manihoti and the variations in population 
sizes were studied, using the method of Benassy (1961) adapted by Fabres (1979) and 
counts of the populations on leaves and shoot apexes. Extreme variation on apexes was 
found ranging from 1-3 mealybugs in the rainy season to more than 70 during pullulation. 
The role of rain in halting the growth in population is clear. There were 3 successive genera
tions in the dry season, enabling the pest's population to multiply by a factor of almost 20. 
Altogether there were 9 generations. (Author'ssummary). F01 

0264 
14670 FABRES, G. Premiere quantification du phenomene de gradation des 
populations de Phenacoccus manittoti (Ham. Pseudococeidae) en Republique 
Populaire du Congo. [Firstquantification of the gradationphenomenom of Phena
coccus manihoti (Hom. Pseudococcidae) in the People's Republic of Congo].Bra
zzaville, Congo, Office de la Recherche Sclentifique et Technique Outre-Mer, 1980
9 p. Fr. Sum. Fr., Engl., 7 Refs., Illus. 

Cassava. Phenacoccusmanihoti. Insect biology. Entomology. Congo. 

Phenacoccus manihoti,a mealybug recently introduced into Central Africa, is a dahgerous 
pest of cassava. Data are given on the variations of the abundance of the pest throughout 
the period of 1 yr. Several parameters are studied that quantify the outbreak of the mealy
bug during the dry season: %infested plants; rate of infestation of the shoots; density of the 
population on shoots and leaves. The role of biotic and climatic factors is briefly analyzed, 
(Author'ssummary) F01 

0265 
14652 LOHR, B. Atgunos aspectos sabre la biologfa, ecologfa, dahio econ6mico y 
control de Chilomina elarkei (Amse[) (Lepidoptera, Pyralidae) barrenador de In 
yuca. [Some aspects on biology, ecology, economic damage and control of the 
cassava stemborer Chilomina clarkei (Lepidoptera, Pyralidae)]. Cali, Colombia, 
Centro International de Agricultura Tropical Seminaries Internos. Serie SE-7-81. 
1981. 5p.Span. 

Cassava. Field experiments. Chilomina clarke Injurious insects. Insect biology. Plant 
damage. Insect control. Ecology. Colombia, 

The biology, behavior, ecology, economic damage, and control of the cassava stemborer 
Chilomina clarkel are described. Its natural enemies found are listed: Agaths sp., Bracon 
sp., Apanteles sp., Brachymeria sp., and Trichogramma sp. The economic damage in arti
ficial infestations with 2 levels of attack (8-12 and 16-20 larvae/plant) and a treatment of 
simulated damage breaking stems at 5 ma. were studied. A significant reduction in root 
yield (62, 45, and 46% . resp.) % of commercial roots, no. of broken stems,and the no, 
of cuttings/plant was found. (Summary by F.G. Trans. by L.M.F.) F01 

0266 
14671 FABRES, G. Les entomophages infeodes alacochenilledu manioc Phenaco
ceus maniftoti (Horn. Pseudococcidae)en Republique Populaire du Congo. II. Etude 
morphologique comparative des trois esp~ces dominantes de Coccinellidae (Col.). 
[Entomophagous organismsadhered to the cassava mealybug Phenacoccus manihoti 
(Hom. Pseudococcidae) in the People's Republic of Congo. If. Comparative mor
phological study of the dominant Coccinelidae species (Col.)]. Brazzaville, Congo, 
Office de la Recherche Scientifique et Technique Outre-Mer, 1980. 9p. Fr., Sum. 
Engl., 2 Refs., Illus. 
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Cassava. Pienacoccusmanhrot insect biology. Congo. 

Adults and instar larvae of Exochomus flapiven ris,E. concavus, andHyperaspissenegalensigs 
are described. (Author'ssummary) F01 

0267 
15044 HERREN, H.R. Biological control of the cassava mealybug. In Terry, E.R., 
Oduro, K.A. and Caveness, F. eds. Triennial Root Crops Symposium of the Interna
tional Society for Tropical Root Crops, lst.,Ibadan, Nigeria, 1980. Tropical root 
crops: research strategies for the 1980s. Proceedings. Ottawa, Canada, International 
Development Research Centre. Series IDRC-163e. 1981. pp.79-80. Engl., Sum. 
Engi., Fr. 

Cassava. Phenacoccusmanihoti.Biological control. Insect control. Nigeria. 

The loss of a basic food supply for Africa to an exotic insect, the cassava mealybug (Phena
coccus manihoti) can be overcome through classical biological control. In the area of origin 
in L.A. natural enemies (parasitoids and predators) are being searched. After basic ecologi
cal studies and quarantine processing they are shipped to Africa. Detailed studies on the 
biology, ecology, and behaviour of the cassava mealybug have been undertaken and are also 
being carred out for the newly discovered natural enemies. New methods of mealybug mass 
rearing for natural enemies production are being tested as well as efficient methods for the 
releases of the promising natural enemy species. For follow-up studies on the effectiveness 
of these natural enemies, life tables and key factor analyses are used. A proper economic 
analysis of the project may provide interesting figures about the economic benefits obtained 
from biological control. (Author'ssummary) F01 

0268 

14617 AGUDELO-SILVA, F. Parasitism of Erinnyis ello eggs (Lepidoptera: 
Sphingidae) by Telenomus sphingis (Hymenoptera :Scelionidae) in the Dominican 
Republic. Environmental Entomology 9(2):233-235. 1980. Engl., Sum. Engl.,
5 Refs., Illus. 

Cassava. Field experiments. Erinnyis ello. Biological control. Dominican Republic. 

The egg parasite, Telenomus sphingis, effectively parasitized eggs of Ednnyis ello on cassava 
in the Dominican Republic. In the 1st yr of a 2-yr study, Tsphingis responded well to 
increases in host egg density. A time lag between the beginning of an intense oviposition 
period of the host and the action of the parasite resulted in larval population increases. 
During the 2nd yr of the study, T. sphingis effectively prevented the increase of large 
larval populations, and no time lag between the action of the parasite and intense ovi
position by E. ello was found. Other natural enemies of Z. clio identified were Apanteles 
americanus, Polistes major, P. crinitus, and Bubulcus ibi (Summary by Review ofApplfed 
Entomology) F01 

0269 

14136 CONCEIQAO, AJ. DA Influencia do espagamento na cultura da mandioca, 
Manihot esculenta Crantz. (Influence of spacingon cassava cultivation). In Universi
dade Federal da Bahia. Escola de Agronomia. Informe cientffico anual. Cruz das Al
mas-BA, Brasil, 1977. pp.85-87. Port, 

Cassava. Field experiments. Spacing. Tuber productivity. Brazil. 

An'expt. was conducted as part of the agreement between the U. Federal da Bahia/BRAS-
CAN NORDESTE between 1972-75 to study the influence of spacing (1.0 x 1.2, 1.0 x 1.0, 
10 x 0,8, and 1.0 x 0.6 m) on cassava yields. A random block design was used with 8 replh
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cations; harvesting took place at 14 mo. According to the statistical analysis, a 5% level of 
significance was observed regarding the effect of spacing and a high level of significance 
regarding the replications and the yr. A significant difference was found with the 1.0 x 1.0 
m spacing. (Summary by F.G. Trans. by LM.F.J F01 

0270 

13765 LIM, D. The pest status of cassava in Malaysia. In Session of the FAO Plant 
Protection Committee for South East Asia and the Pacific Region, lth., 
Kathmandu, Nepal, 1978. Proceedings. Nepal, 1978. ! lp. Engl., 10 Refs. 

Cassava. Injurious insects. Cercosporahenningsit. Cercospora earfbaea. Xanthomonas mani
hoi. Weeds.Malaysia. 

The situation of cassava in Malaysia is analyzed, regarding major pests (Tiracoia plagiata, 
Dasychira sp., Ec~ropisbhurmitra,Spodopteralitura, Chlorideaobsoleta, and Achaeajana
ta) and diseases [brown leaf spot (Cercospondiumhenningsi) white leaf spot (Cercospora 
caribaca),CB (Xanthomonasmanilhots), and root rots (FomesIignosus)J. A d6scription is 
given of the weeds that compete with cassava, depending on the type of soil and of the 
results of some trials conducted with herbicides. Although cassava pests and diseases are not 
of economic importance in Malaysia, it is necessary to undertake quarantine measures and 
prevent the entry of new pests and diseases. Lists of pests and diseases found in Peninsular 
Malaysia, that should be subjected to restrictive measures, are included. (Summary by LB. 
Trans. by L.M.F.) F01 E01 

0271 
14676 BELLOTTI, A.C. et al. Yield losses in cassava due to insects and mites. In 
International Symposium on Tropical Root and Tuber Crops, 5o., Manila, Philip
pines, 1979. Proceedings. Manila, 1979. 22p. Engl., 16 Refs., Iflus. 

Cassava. Injurious insects. Injurious mites. Erinnyis ello. Aleurotrachelussocialis. Anastre
pha pickel. AnastrephamanihotA Slba pandula. Carpolonchaeachalybea. Leucopholis ro
rida. Bem ia. Mononychellus tanajod. Phenacoccusmaniloti.Phenacoccus.Aonidomytdus 
albus. Tetranychusurtieac. Oligonychusperuianus.Productivity. 

Factors affecting the pest/crop relationship and the importance of insects and mites in limit
ing cassava yields are reviewed. The distribution of the most important pests and the rela
tionship between the damage caused and yield loss, which is greater when there is a continu
ous reduction in photosynthetic rates, are included. Main insects and mites mentioned are: 
Ennnyis ello, Frankliniallawilliamsi, Vatiga manihotae, V. illudens,Aleurotrachelussoctalls, 
Anastrepha pickeli, A. manihoti, Silba pendula, Lonehaea chalybea, Prodenia sp., Agrotis 
zpsilon, Phyllophaga sp., Leucopholis rorida,Bemiia tabac , Mononychdllus tonaloa,Phena
coccus manihoti, P. gossypii, Aonidomytilus albus, Tetranychus urticae, and Oligonychus 
peruvianus. It is concluded that factors such as environment,soil fertility, type of damage, 
and duration of attack determine the degree of yield reduction. (Summary by LB. Trans. 
by L.M.F.) FO1 F03 D03 

0272 
14681 BELLOTTI,, A.C. Manejo de una explosi6n del gusano cachon Erinnyis elio 
(L) (Lepidoptera: Sphingidae). [Managingan explosion of the cassava hornworm 
Einnyis ello (Lepidoptera. Sphingidaej. Call, Colombia, Centro Internacional de 
Agricultura Tropical, 1981?. 9p. Span. 

Cassava. Field experiments. Erinnyls elo. Biological control. Insect biology. Colombia. 

The management of a sudden high population of the cassava hornworm (Erinnyis clio) is 
discussed on the basis of data referring to those occurnng in Santander de Quilichao in 
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May 1980, in plantations at the exptl. station at the Centre Internacional de Agrncultura 
Tropical (CIAT), and in a neighboring commercial plantation. Likely causes of these high 
populations are explained and the following recommendations should be taken into ac
count: (1) periodic inspection of crops; type BL light traps are recommended for this pur
pose, (2) egg hatching should be closely monitored since larvae are more susceptible to 
insecticides; (3) release of Tdchogramma should be made on fresh layings; (4) application of 
Bacillus thurnngiensis are more effective when applied during the 1st stage of development 
of . ello. In the aforementioned population, 3 g B. thuringiensisli of water + 0.5 cc of 
adjuvant were applied; excellent control was obtained. (Summary by LB. Trans. by L.M.r.) 
V01 

0273 
15003 FARIAS, A.R.N., EZETA, F.N. and DANTAS, JL.L. 0 mndarovi da 
mandioca. (Cassavahornwonn). Cruz das Almas-BA, BrasH, Empresa Brasilelra de 
Pesquisa Agropecufria. Centre Nacional de Pesquisa do Mandioca e Fruticultura. 
Serie Circular Tdcnica no. 5, 1980. 12p. Port., 9 Refs. 

Cassava. Ennnyis ello. Insect biology. Insect control. Biological control. Brazil. 

Biological aspects of the cassava hormworm (Erinnyisello) and its control, periods of infesta
tion, and damage caused are given. Among control measures, crop inspection, the use of 
adequate cultural practices, as well as the utilization-of natural enemies (Trichogrammaspp. 
Telenomus sp., Apanteles sp., Polistes canadensis and P. erythrocephalus;Podisus sp., and 
Bacillus thuringiensis)are especially recommended. Chemical control should be avoided and 
in case it is required, an intent should be made to maintain the equilibrium of the environ
.ment. (Summary by LB. Trans. by L.M.E.) F01 

0274 
15057 LAL, SS and MOORTHY, S.N. Biocidal properties of cassava seed oil. 
Cassava Newsletter 8:5-6. 1980. Engl., 3 Refs. 

Also in Spanish. 

Cassava. Thrips. Tetmnychus neocaledonicus.Insect control. Seed. Insecticides. India. 

Cassava seed oil showed good insecticidal properties against thrips. (Summary by Abstracts 
on TropicalAgriculture)F01 F03 

0275 

15071 SAMWAYS, M.J. and CIOCIOLA, A.I. 0 complexo de artr6podos da man
dioca (Manihot esculenta Crantz) em Lavras, Minas Gerais, Brasil (Arthropod 
complex in cassava at Layras, Minas Gerais, Brazi). Anals da Sociedade Entomol6
gica do Brasil 9(1):3-10. 1980. Port., Sum. Port., EngL, 17 Refs. 

Cassava. Field experiments. Cultivars. Vatiga illudens. Scirtothripsmanihoti.Mononychellus 
tanajoa. Tetranychus urticae. Tetranychus cinnabarinus.Bemisia. Erinnyis ello. Atta. Neo
silbaperezi.Eudiplosis brasihensis.Predators. Plant damage. Brazil. 

A collection was made of all species of insects and mites that occur on the aerial parts of 
cassava plants at Lavras, Minas Gerais (Brazil) during 1978. The species were accurately 
identified by taxonomic specialists in many countries. The insects Vatiga Illudens and Scir
tothnps manihoti, and the mite Mononychellus tanaloa reached the highest population 
levels. Their populations diminished with the onset of heavy rain and dew. No natural 
enemies of V. illudens and S. manihot! were found, but predators of M. tanaloa had a sec
ondary effect on its population. The serious defoliator, Erinnyisello, was eliminated in the 
exptl. field by indigenous predators and parasites. These natural enemies and other minor 
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species were identified, Such taxonomic verification was necessary before a more detailed 
ecological study could be made, leading eventually to a pest management program in 
cassava. (AuthorssummaryJ F01 F03 

0276 
15712 PE1?A R, I.E. Ciclo biol6gico y crianza masal de la mosea, Sitba pendula
(Bezzi) del cogollo de la yuca, (Manthot esculenta). (Biological cycle and mass 
rearingof the cassapashoot fly, Silba pendula,). Tesis Ing. Agr. Palmira, Colombia, 
Unversidad Nacional de Colombia. Facultad de Ciencias Agropecuarias, 1973. 39p. 
Span., Sum. Span., Engl., 8 Refs., Illus. 

Cassava. Field experiments. Laboratory experiments. Sllba pendula. Insect biology. Colom
bia.
 

Under lab. and field conditions of the Centro ]nternacional de Agricultura Tropical (CtAT)
and the Pacultad de Ciencias Agropecuarias, U. Nacional, Palmira, Colombia, the biological 
cyc.e and mass rearing of the cassava shoot fly (Silbapendula) was investigated in order to 
determine accurately the life cycle of the insect, its adaptability to semisynthete mediums 
of nourishment, and the way insect feed conversion is affected by different basal diet 
substrates. The life cycle was completed over an av. of 51.4 days; the period of incubation 
had an av. length of 4.2 days; the larval penod, 20 days; the pupal period, 24.5 days, and 
the adult, 2.4 days. Similar correlations were found between the av. wt. of the pupae with 
natural diets (4.64 mg) and the diet CM + 200 ml water (4.49 rg). (Author's summary. 
Trans, by I.M.) 1701 

0277 
15739 AKINLOSOTU, T.A. and LEUSCHNER, K. Outbreak of two new cassava 
pests (Mononychellus tanajoaand Phenacoccusmanihoti) in Southwestern Nigeria. 
Tropical Pest Management 27(2):247-250. 1981. Eng., Sum. Engl., 14 Refs., Illus. 

Cassava. Phenacoccusmanihoi.Mononychellus tanajoa.Plant damage. Epidemiology. Maps. 
Predators. Nigeria. 

The outbreak of 2 new cassava pests, the mealybug Phenacoccusmanihoti and the green
spider mite Mononychellus tanajoa in Nigeria is reported. Apart from describing the out
break areas, symptoms, spread, and control recommendations are mentioned. (Author's 
summary) P01 F03 

0278 
15741 ATU, U.G. and OKEKE, LE. Evaluation of insecticides for control of 
cassava mealybug (Phenacoccusmanihoti). Tropical Pest Management 27(2):251

- 253. 1981. Engl., Sum. Engl., 10 Refs. 

Cassava. Field experiments. Phenacoccusmanihot. Insect control. Insecticides. Nigeria. 

A field trial on a moderately infested 4-mo.-old cassava plot was initiated at Ugwuoba exptl.
station of the National Root Crops Research Institute, to determine the efficacy of 5 insec
ticides in controlling the cassava mealybug (CMB) Phenacoccus manthoti.The insecticides 
used were dimethoate, methidathion, diazmon, monocrotophos, and phosphamidon, applied 
at the rate of 0.05% a.! (500 ppm). A CP3 type sprayer was used to discharge the insecti
cides. Treatments were replicated 5 times. Knock-down effect on the crawlers (nymphs) and 
adult mealybugs was recorded 24 h after insecticide application. Mean %knock-down figures 
were phosphamidon, 25; monocrotophos, 37; diazinon, 40; dimethoate, 20; and methida
thion, 45. Although the highest knock-down was recorded in methidathion, there were no 
significant differences between it, diazinon, and monocrotophos. At 5 wk. after insecticide 
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application, mean plant vigor (improvement) based on the mealybug infestation on new 
plant growths were rated on a scale of 1-5 as follows: diazinon, 4.9; methidathion, 4.6; 
phosphamidon, 4.5; monocrotophos, 4.4; and dimethoate, 3.6. (Author's summary) F01 

0279 
15708 MONTAGUT M., A. and MAYOR 0., G. Fluctuaci6n de poblaei6n do 
thrips en seis variedades de yuca (Manihot esculenta Crantz). (Fluctuationin thrip 
population in six cassavavauettes)%Teals Ing. Agr. Palmira, Colombia, Umversidad 
Nacional de Colombia. Facultad de Ciancias Agropecuarias, 1975. 62p. Span., Sum. 
Span., Engl, 18 Refs., Illus. 

Cassava. Field experiments. Cultivars. Tbrips. Resistance. Environmental effects. Plant 
damage. Colombia. 

A trial was conducted at the Centro Internacional de Agricultura Tropical (CIAT), Palmira, 
Colombia, with 6 var. of cassava: 5 from different Colombian regions and one Equatorian, 
2 of them were resistant, 2 intermediate, and 2 susceptible to thrip attack. The fluctuation 
m thip population over a 11 me. period was determined in relation to the effect of rainfall 
and sprinkler irrigation, in addition to thrips species that attack these var. Susceptible var. 
showed a higher degree of damage and insect population compared to resistant var.; inter
mediate var. presented a lower no. of thrips and less damage. In Aug. and Sept. sprinkler 
irrigation reduced population during the 1st 30 min, remaining stable after this period. 
Thrips species found were: Corynothrips stenopterus, Calfothrips masculnus, and Fran
kliniella wdhamsi. (Author'ssummary) F01 

0280 
15064 BASTOS, J.A.M. and FIGUEIREDO, R.W. DE Ensao de controle do trips 
vermelho da maniqoba, Retithripssyriacus (Mayet, 1890) corn os inseticidas ome
toato, monocrotophos e endrin em diversas concentraes. (Trial on controllingred 
thrips, Retithripssyriacus, in cassava with the insecticides omethoate, monocroto
phoes, and endrin in different concentrations). Fitossanidade 3(1/2):27-28. 1979. 
Port., Sum. Engl., I Ref. 

Cassava. Field experiments. Thrips. Insect control. Insecticides. Brazil. 

Field tests with commercial and subeommercial rates of omethoate, monocrotophos, and 
endrin to control the red thrips, Retithrips syflacus~in cassava revealed a high degree of 
mortality for all treatments. (Author'ssummary) F01 

0281 
15711 TEJADA P., G.A. ldentificaci6n, morfologia y agunos aspectos ecologicos 
de ties especies de thips, en variedades resistentes y susceptibles de yuca (Manihot 
esculenta, Crantz). (Identification, morphology, and some ecological aspects of 
three species of thrips in resistant and susceptible cassavavarieties). Tesis Ing. Agr. 
Palmira, Colombia, Universidad Nacional do Colombia. Facultad de Ciencias Agro
pecuarias, 1975. 87p. Span., Sum. Span,, Engl., 13 Refs., Illus. 

Cassava. Field experiments. Laboratory experiments. Thrips. Insect biology. Colombia. 

Biological, morphological, and ecological aspects of thrips were studied at the Centro Inter
nacional do Agricultura Tropical, CIAT, Palmira, Valle (Colombia), in order to adquire 
better knowledge of this pest and when required, take measures to control it. The study was 
divided in 2 parts: (1) biological and morphological aspects and (2) ecological ones. In the 
1st part, the species of thrips (Tetebrantia-Thripidae) found were: Frankliniellawilliams!; 
Corynothripsstenopterus, and Caliothripsmaseulnus, Other species found in Colombia on 
cassava are: Frankliniellaparula,Scirtothrips manihoti, Sericothripssp., and Thrips tabacl. 
The 3 species that were found in the test can be readily distinguished but the use of the 
microscope is more reliable. Species also showed a marked preference for their habitat, 
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which is important for a rapid localization of species. The external organs that were used for 
identification were: antennae, head, prothorax, thorax, abdomen, and ovipositor; other 
parts were not studied because the mountings were not clear. In the 2nd part, the species of 

.thrips found pupate in the ground and near the stem of cassava plants. It was observed that 
when water infiltration in the soil increases, mortality rate of immature thnps is higher. The 
reduction in population is due to insect drowning and not to the mechanieal action of 
water. The no. of thrips in cassava may be reduced by artificial irrigation as a cultural 
practice, thus avoiding max. use of pesticides. The trial conducted with a mixture of her
bicides applied to the soil did not affect thrip population. The thripk that were studied 
undergo diapause, which occurs as the microclimate of the soil has a change in temp., due 
to the infiltration of rain in the soil. (Author'ssummary).FO1 

0282 
15066 BASTOS, J.A.M-. and FIGUEIREDO, RA. DE Controle do trips vermelho 
da maniqoba, Retithripssyriacus (Mayet, 1890), eorn inseticidas orgnicos sintdti
cos. (Control of red thrips, Retithrips syriacus, on cassava with organosynthetic 
insecticides). Fitossanidade 3(112):44-45. 1919. Port., Sum. Engl., I Ref. 

Cassava. Field experiments. Thrips. Insect control. Insecticides. Brazil. 

Field assays with organosynthetic insecticides (omethoate, methyl parathion, profenofos, 
monocrotophos, fenthion, and triazophos) revealed that all chemicals were effective in 
controlling the red thnps, Retithripssyriacus,in cassava. (Author'ssummary) F01 

0283 
15055 HIBLER, M. The artfnl science. IDRC Reports (Canada) 9(1):6-7. 1980. 
Engl., Illus. 

Cassava. Biological control. Mononychellus tanajoa.Phenacoceusmanihoti. Predators. 

Methods of biological control may take years to become fully effective. Because cassava 
is mainly grown as a subsistence crop, chemical control of its pests, such as the cassava 
green mite (Mononychellus tanajoa), which may cause losses of up to 50%, and the mealy
bug (Phenacoccusmanihotl) is unlikely to be practicable. Attempts to use predators (such 
as Oligota minuta and Typhodromalus limonicus) against these pests are reviewed. (Sum
mary by Abstracts on TropicalAgrculture) F01 F03 

0284
 
15710 LOPEZ S., H. and LUNA G., C.A. Contribuei6n al conocimiento de Tria
leurodes variabilis (Quaintance) (Hom: Aleyrodidae) en yuca (Manihot esculenta 
Crantz). [Information on Trialeurodesvariabilis (Quaintance) (Hom: Aleyrodidae) 
in cassava]. Tesis-Ing. Agi. Palmira, Colombia, Universidad Nacional de Colombia. 
Faeultad de Ciencias Agropecuarias, 1975. 49p. Span., Sum. Span., Engl.. 5 Refs., 
llus 

Cassava. Field experiments. Trialeurodesvariabiis.Insect biology. Colombia. 

The identification and biology of a Homoptera of the family Aleyrodidae found on cassava 
were studied at the Centre Internacional de Agricultura Tropical (CIAT), Palmira, Valle, 
Colombia (temp., 240 C; RH, 78%; alt., 1006 m.a.s.l.; annual rainfall, 1200 mm). Character
isles such as duration, morphology, color, and behavior were observed for each stage of 
development under field conditions m plastic screened cages to facilitate observations. The 
species Trialeurodes 'ariabiliswas identified, and the following data were obtained on the 
length of each stage: egg (10-12 days); 1st larval instar (6-8 days); 2nd larval instar (3-5 
days): 3rd larval instar (4-6 days); pupal (1-3 days); and adult (female, 14-22 days; male, 
5-15 days). (Author'ssummary) F01 
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15709 VIDAL G., J.A. and MARIN C., H. Identificci6n y cialo biol6gico de un 
diptero barrenador de Ia yuca (Manfhot esculentaC.). (Identificationand life cycle 
of a dipterous borer in cassava). Tesis ing. Agr. Palmira, Colombia, Universidad Na-. 
cional de Colombia. Facultad de Ciencias Agropecuarias, 1974. 4 5p. Span., Sum. 
Span., Engl., 11 Refs., llus. 

Cassava. Field experiments. Laboratory experiments. Anastrepha pickeli Insect biology. 
Colombia. 

in the lab. and fields of the Centro Internacional de Agricultura Tropical (CIAT) and at the 
Facultad de Ciencias Agropecuarias of the U. Nacional in Palmira, Colombia, an investiga
lion was carried out to identify and study the life cycle of dipterous borers in cassava; their 
adaptation to a semi-synthetic diet, to compare 2 forms ofattack, namely of the fruit and of 
the stem, and to assure they pertain to the same species, Anastrephapickeli, Costa- Lima. 
Av. duration of the different stages of development were 39.53,4.44, 11.4, 17.35, and 6.34 
days for the complete life cycle, egg, larval, pupal, and adult stages, resp. (Authors sum
mary) F01 

0286 
14149 VARELA, A.M., BELLOTTI, A.C. and REYES, LA. Biologfa y ecologfa 
del piojo harinoso de Ia yuca Phenacoccusgossypil Townsend y Cockereli (Homop
tera: Pseudococcidae). [Biology and ecology of the cassava mealybugPhenacoccus 
gossypli Townsend and Cockerell (Homoptew Pseudococcidae)j. Revista Colom
biana de Entomologfa 5(1/2):9-15. 1979. Span., Sum. Engl., Span,, 4 Refs., Illus. 

Cassava. Phenacoccus. Insect biology. Field experiments. Cultivars. Biological control. 
Iedators. Colombia. 

The species Phenacoccus manihoti found in the Llanos Orientales, is reported for the 1st 
time in Colombia. Some aspects of the ecology and biology of the Mexican mealybug, P. 
gossypiwas studied. The best method to maintain a colony of this mealybug is to raise it on 
potato developed under low light The life cycle was studied on 5 cassava var. and differ
ences were found in total developmental time, developmental timejinstarand size increasel 
instar. A search for natural enemies of the mealybug was done as a basis for a biological 
control program. Among the many parasites and predators found the most common parasite 
was Anagyrus sp. (Encyrtidae), and the more common predators were Coecinellidac 
Seymnus sp. and Coccidophilus sp., the Diptera Ocyptamus stenogaster and Kalodiplosis 
coccidanim,and the Neuroptera Chrysopa sp. (Author'ssummary) F01 

0287 
15705 CHAVEZ T., A., OSORIO R., J.M. and CHAVEZ T., H. El picudo do la 
yuea en Venezuela, Coelosternus granicollis (Pierce) (Coleoptem:Curulionidae). 
[The cassava stemborer, Coelosternussranicollis(Pierce] (Coleoptera:CUrculioni
dae) in Venezuela]. In Encuentro Venezolano de Entonologla, 2o., Barquisimeto, 
Venezuela, 1977. Resimenes de Trabajos. Baquisimeto, Sociedad Venezolana de 
Entomologfa, 1977. 7p. Span., Sum. Span., Engl., 5 Refs., Ilus. 

Cassava. Coelostemusgranicollis.Insect biology. Plant damage. Insect control. Venezuela. 

Coelosternusgranicollisis reported for the. 1st time in Venezuela as a stemborer of cassava. 
Insert characteristics, damage caused, and its economic importance are given along with a 
warning of-possible infestation of new areas, and some suggested phytosanitary measures. 
(Author'ssummary) FOI 
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13776 PILLAT, K.S. and DANIEL, R.S. Monthly variations in the population of 
whitefly (Bemisia tabaci) the vector of cassava mosaic disease. Journal of Root 
Crops 5(1-2):8-10. 1979. Engl., Sum. Engl., 4 Refs., Illus. 

Cassava. Bemisia. Field experiments. Cassava African mosaic virus. Climatic requirements. 
Virus transmission. Vectors. India. 

The whitefly, Bemisia tabac, is the known vector of CAMV - a serious and widespread 
disease of cassava. Studies on the population of whiteflies have shown that the vector 
population is higher during Feb.-Match and lower during Aug.-Sept. The rest of the periods 
show a moderate population buildup. The correlation coefficient worked out for different 
climatic factors reveal that only temp. has a significant positive correlation with the vector 
population. (Author'ssummary) FOl 

See also 0137 '0306 
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F02 Rodents and other Noxious Animals 

0289 
12997 SINHA, P.K. etal The giant African snail in tuber crops. Indian Journal of 
Entomology 40(3)'335. 1978. Engl. 

Cassava. Achatina fulica. Pests. Noxious animals. India. 

During the survey of tuber crops in kharif season (June-Sept.) the young and adult giant 
African snad, Achatina fulca, were found as a leaf- and bulbil-eating pest at the Rajendra 
Agricultural U. Farm, Dholi (India). This has occurred sporadically in this region for the 
last 5 yr. The range of temp. and RH were 28-350 C and 50-90%, resp. Considering its 
vigour, reproduction and acclamation there this may prove to be a potential pest in coming 
yr. The damage consists of excessive cutting and eating of leaves and bulbils which subse
quently results in reduced effective photosynthetic area and deformed and scar-marked 
bulbils, resp., which reduces prices. Severity of damage was highest in air potato (Dioscorea 
bulbifera L.). About 70% of the younger butbils were affected. In sweet potato (fpomoea
batatas)it has been found eating tender vines and leaves. Whereas, in cassava only leaves are 
affected. Air potatoes and sweet potatoes are also ideal in providing them shelter due to its 
spreading habit. [Fulltext) ,P02 
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F03 Injurious Mites and their Control 

0290 
13712 GUERRERO, J.M. and BELLOTTI, A.C. Contribuei6n al conocimiento 
de algunoas garos fit6fagos encontrados en el cultivo de Is yueaManihotesculenta 
Crantz, en Colombia.(Contribution to the identification of some phytophagous 
mites found in the cassava crop). Cab, Colombia, Centre Internacional de Agricul
turn Tropical, 1973. 5 3 p. Span., Sum. Span., EngL, 81 Refs., Illus. 

Paper presented at VII Congreso Colombiano de Entomologfa, Bucaramanga, San
tander del Sur, Colombia. 

Cassava. Injurious mites. Mononychellus tunaoa, Tetranychusurticae, Tetranychus cinna
barinu&Ohgonychus peruvianus. Colombia. 

In 1973, the Centro Internacional de Agricultura Tropical (CIAT) initiated research on 
mites attacking cassava, identifying 16 mite species in Colombia. In this country, the most 
common mites that may cause economic yield losses are Mononyctellus tanafoa, M. 
caribbeanae, Tetranychus urticae, T. cinnabarinus and Oligonychus peruvianus. The 
remaining species do not have economic importance in cassava due to their occasional 
presence. (Author'ssummary) F03 

0291 
13726 FARIAS, A.R.N. et al AdubaRo mineral e popula&o de Mononychellus 
tanafoa em mandioca. (Fertilization and populations of Mononychellus tanafoa in 
cassava). Pesquisa Agropecui-ia Brasileira 14(4):311-313. 1979. Port., Sum, Port., 
Engl., 10 Refs. 

Cassava.Mononychellus tana/oa. Laboratory experiments. Fertilizers. N. P. K. Defoliation. 
Brazil. 

The mite Mononychellus tuna/oa is a serious problem for the cassava crop in tropical re
gions, causing defoliation and death of the terminal bud of the plant. One of the factors 
involved with this mite population is the nutritional status of plants. A trial involving NPK 
fertilization was carried out in the greenhouse, with the plants being watered regularly; the 
results showed a negative relationship between N + P and N + P + K applied to soil, and 
the occurrence of the green mite. A positive trend was observed in relation to fertilization 
and DM production (aerial part). (Author'ssummary) F03 E04 

0292 
14145 UN NOUVEAU parasite do manioc au Rwanda, I'acarien vert (Mononyche
llus tinajoa Bondar). (A new parasiteof cassava in Rwanda, the green mite Mono
nychellus tanajoa). Bulletin Agricole du Rwanda 11(1):42-46. 1978. Fr., 4 Refs., 
Illus. 

Cassava. Mononyehellus tana/oa Injurious mites. Plant damage. Insect biology. Biological 
controLkRwanda. 
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Cassava forms the basic foodstuff of the local population in Rwanda. The green mite (Mono
nychellus tanaloa), which sucks the plant's leaves, was 1st observed in the country in 1976. 
The parasite is described, together with the damage it causes. Methods of control, including
the use of predacious insects, are discussed. (Summary by Abstracts on TropicalAgricul
ture) F03 

0293 
15074 HAHN, S.K. at aL Resistance of cassava clones to cassava green mite, 
Mononychellus tanaf. Tropical Pest Management 26(3).265-267. 1980. Engl., 
Sum. EngI., 4 Refs., Illus. 

Cassava. Field experiments. Clones. Selection. Mononychellus tanaloa. Plant damage. Re
sistance. Nigeria. 

Cassava breeding materials from the International Institute of Tropical Agriculture (IITA) 
were evaluated for resistance to cassava green mite (CGM),Mononychelus tanajoa,atthe 
Chambesi and Kizimbani Stations, Tanzania, where CGM population was high. At Chambest 
Station, 58 clones (15%) of the 377 clones tested under natural infestation were rated re
sistant (classes 1 and 2) to CGM. In Zanzibar the CGM-resistant clones, which were high
yielding, resistant to CAMD and acceptable in consumer quality, are being multiplied for 
distnbution to farmers. (Author'ssummary) F03 G01 

0294 
15758 GUERRERO, J.M., BELCOTTI, A.C, and REYES, J.A. Fluctuaci6n y dis
tribueibn de las poblaciones de Oligota minute Cam. (Coleoptera: Staphllinidae) 
predator de Mononychellus tanaoaBondar (Aearina: Tetranychidaa). [Fluctuation 
and distribution of Oligota minuta Cam. (Coleoptera. Staphilnide) populations,
predator of Mononychellus tanajoa Bondar (Acarina: Tetranychidaefl. Palmira, 
Colombia, Centro Internacional de Agricultura Tropical, 1979. 9p. Span., Sum. 
Span., Engl., 3 Refs. 

Cassava. field experiments. Oligota minuta, Predators Mononychellus tanaloa.Colombia. 

Oligota minute is one of the major dominant predators ofMononychellus tanafoa, consum
ing eggs and movil stages of the mite. At the Centre Internacional de Agricultura Tropical, 
Palmira, Colombia, Oligota adult populations on cassava var. M Col 113 were counted 4 
times/day (6 am, 9 am, 1 pm, and 4 pm) to study the distribution of this insect on the plant 
and the population fluctuation during the day. Oligota populations did not differ signifi
cantly during the day, ranging from 10.7-11.3 adultsl48 leaves for the different hours 
sampled. Among the 1st 14 leaves starting at the top of the plant that were sampled the 
highest Oligota populations were found between the 8th leaf with a range of 16-20 adults/ 
48 leaves. In var. M Col 22 Oligota populations were observed during all 7 mo of the sam
pling and its highest densities coincided with the time of highest no. of Mononychellus. 
(Author'ssummary) F03 

0295 
15701 FARIAS, A.R.N: et al. Predadores do 6earo verde da mandioca, no nordes
to do Brasit. (Predatorsof the green cassava mite in NortheasternBrazil). Pesquisa 
Agropecuiria Brasilcira 16(3).313-317. 1981. Port., Sum. Port., Eng., 24 Refs. 

Cassava. Laboratory experiments. Mononychellus tana/ca.Predators. Brazil. 

The following mites of the family Phytoseiidau were found to be predators ofMonontyche
flus tanajoa (Acar, Prostigmata, Tetranychidae) in NE Brazil: Typhlodromalus imonicus, 
Typhlodromalus sp., Euseius flechtmanni, E. sibelius, Neoselulus idacus, and Galendromus 
(Galendromnus)annectens. It also reports the occurrence of Stethorus sp., probably darwini 
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(Coleoptera Coccinellidae) and Ofigota sp. (Coleoptera:Staplinidae) as predators of M. 
tanajoa ii this area. (A uthor'ssummary) F03 

0296 
14625 NYIIRA. Z.M. and MUTINGA, M.I. Tetranychidae pests of cassava, Manihot 
esculenta Crantz, in Uganda and their natural enemies. East African Agricultural 
and Forestry Journal 43(I):1-4. 1977. Engl., Sum. Engl., 3 Refs. 

Cassava. Tetranyehus telanus Tetranychuseunnabarinus.Mononychellus tanajoa. Predators. 
Uganda. 

Twelve species of Tetranychidae are known to attack cassava. Of these, Tetranychus telarius, 
T. urticae, T. cinnabarinus,Oligonychus sp., and Mononychellus tanajoahave been recorded 
in Uganda. Keys to the genera and species of the Tetranychidae pests of cassava have been 
prepared. Thirteen predatory species preying on cassava mites have been listed. The biology 
of 2 common predators has been described. (Author'ssummary) F03 

0297 
15763 PILLAI, K.S. and LAL, S S. Relative toxicity of different chemicals for the 
control of red spidermite, Tetranychus cinnabarinus (Boisdual) (T. telanus L.) 
Acarina: Tetranychidae, on cassava. Entomon 5(4):349-351. 1980. Etgl., Sum. 
Lngl., 4 Refs. 

Cassava. Field experiments. Tetranydcusctnnabarinus,Insecticides. India. 

Studies using 8 insecticides revealed that monocrotophos, dicrotophos, dimethoate, and 
methyl demeton wvere effective in suppressing red spider mite Tetranychus cuznaharhzus 
population on cassava. (Author's summary) F03 

0298 

14644 DORESTE, E. Acaros del gknero Mononychellus Wainstein (Acari±Tetra
nyclidae) asoelados con Ia yuca (Manihot spp.) en Venezuela. [Mites of the genus 
Mononychellus Wainstein (A carl.Tetranychidaejassociatedwith cassava in Venezue
la]. Boletin de Entomologlfa Venezolana 1(I0).119-128. 1981. Span., Sum. Span.. 
Engl., I I Retfs., Ilus. 

Cassava. Injurious mites. Insect biology. Mononychellus tanaloa.Mononychellus cafibbeanae. 
Mononychellus manihoti Mononychellus progresh,us.Venezuela. 

After studying the mite collection of the Facultad de Agronomfa, U. Central de Venezuela, 
the presence of the following 4 species of Mononychellus associated with the cassava crop 
in Venezuela is established. M. tanaeoa, M. caribbeanae,M. manihot, and A'! progresivus. 
(Author'ssummary) F03 

See also 0069 0253 0271 0274 0275 0277 0283 0330 0342 
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GO1 Breeding, Germplasm, Varieties and Clones, 
Selection 

0299 
10044 PEREIRA, A.S. Novas consideravoes sobre os clones de aipins on mandio
eas de mesa, fase Aproblemitica da toxicidade de suas rafzes. (New considerations 
on cassava clones for human consumption in view of the problematic of root toxici
ty). Campinas, Brasil, Instituto Agron6mico, 1977. 1ip. Port., 16 Refs. 

Cassava. Research. Selection. Clones. Plant breeding. Cultivars. Brazil. 

The results obtained in the selection of new types of cassava for marketing at the Instituto 
Agron6mico of Campinas, Root and Tuber Section (Brazil), are presented. Selection started 
with genetic improvement in the field for root and branch production and plant health; in 
the lab, for cooking characteristics especially cooking time and the final consistency of the 
cooked mass. The names of the selected cv. are given. (Summary by F.G. Trans by L.M.F.) 
G0I 

0300 
10915 RAYMUNDO, S.A. et al Root and tuber development program in Sierra. 
Leone; a progress report. Rokupr, Sierra Leone, Rokupr Research Station, 1978. 
18p. Engl. 

Paper presented at the Regional Root and Tuber Crop Improvement Workshop, 
Freetown, Sierra Leone, 1978. 

Cassava. Cassava programs. Plant breeding. Clones. Tuber productivity. Agronomic charac
ters. Resistance. Cassava African mosaic virus. Sierra Leone. 

Between 1975-79 genetic improvement trials were conducted on 40 cassava clones at the 
Rokupr Research Station, Sierra Leone (Africa). Seledtion was made on the basis of plant 
type, high yields and the apparent resistance to AMD. Improvement trials on sweet potatoes
and yams are also described. (Summary by F.G. Trans by L.MF. G01 E04 

0301 
13753 KAWANO, K. Suggested criteria to record for evaluating cassava germ 
plasm; annex. In Nestel, B. and Macintyre, R., eds. Workshop on the International 
Exchange and Testing of Cassava Germ Plasm, Palmira,, Colombia, 1975. Proceed
ings. Ottawa, Canada, International Development Research Centre, 1975. pp.72-74. 
Engl..
 

Cassava. Germplasm. Selection. 

A list of parameters for characterizing cassava gormplasm is presented, including their defni
tion and evaluation scale. (Summary by F.G. Trans.by L.M.F. G01 
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0302
 
11212 OSUJI, P.O., KING, E. and WILSON, L. Local protein crops for animals on 
cane feed diets. St. Augustine, Trinidad, Uiversity of the West Indies, 1978.28p. 
EngL, 13 Refs. 

Cassava. Field experiments. Cultivars Leaves. Stems. Dry matter. Ash content. Fibre 
content. Protein content. HCN content. Selection. Analysis. Animal nutrition. Trinidad and 
Tobago. 

A study was conducted to identify the most promissory cassava cv. in a collection of 41 c. 
of the U. of the West Indies Field Station in Trinidad. Leaf and stem fractions were consid
ered and the %and production of DM, %ash, %neutral detergent fiber, % and production of 
CP, leaf/stem ratio and HCN content were determined. A completely randomized block 
design was used with 5 replications and foliage was cut from cv. (fractionated into leaves 
and stems) after 38.4 wk. of development. It was concluded that HCN content and the rela
tion leaffstem are not the most important criteria in the selection of cassava cv. for forage. 
However, since DM and CP yields were highly correlated (r = 0.96), the latter was used as 
the criterion for initial selection of cv. for forage. There was also a positive correlation 
between DM and CP yields of leaves (r = 0.99). COv. yielding > 100 kg CP/ha were considered 
to be the most promising and were selected for further work. CP yields of these cv. can be 
increased by increasing plant density and cutting at an earlier age. (Summary by F.G. Trans. 
by L.M.F.) G01 C03 

0303 
12001 NORMANHA, E.S.A. Mandioca (Manihotesculenta, Crantz) melhoramento 
gen6tico. (Cassava - genetic improvement. In Reunifo da Comiss-ac Nacional da 
Mandioca, 6a., Recife, Pernambuco, Brasil, 1972. Anais. Brasilia, Brasil, Minist&io 

3 5 4 3 da Agricultura. Departamento Nacional de Pesquisa Agropecuaa, 1972. pp. - . 
Port 

Cassava. Plant breeding. Field experiments. Clones. Selection. Hibridizing. Crossbreeding. 
BraziL 

The development of the cassava improvement program between Oct 1969-Sept. 1972 at the 
Institute Agronbmico de Campinas (IAC), S-o Paulo, Brazil is described. It was concluded 
that the time of the day when female flowers open is after 14 h; 2-6 flowers are pollinated 
in the majority of the inflorescences, producing 1-3 fruits. The highest no. of fruits formedj 
inflorescence was 2-5; the highest no. of seeds fornedjinflorescense was 10-19. Twenty
eight hybrids were obtained from interspeeific crosses among some var. of M. esculentawith 
A. glaziovii and an unidentified Manihot species. The clones selected as carriers of high 
resistance to stemborers of genus Coelosternus axe listed. (Summary by.F.G. Trans. by L.M. 
F.) G01 

0304 

14129 OBORDO, R.A. The role of the CIAT Outreach Program in the varietal 
improvement of cassava in the Philippines. Call, Colombia, Centre Internacional de 
Agricultura Tropical, 1978. 14 p. Engl., 8 Refs. 

Paper presented at the National Workshop-Symposium on Root Crops, VISCA, 
Baybay, Leyte, 1978. 

Cassava. Cassava programs. Cultivars. Selection. Technology evaluation. Plant breeding. 
Philippines. 

The objectives of the Centro Internacional de Agricultura Tropical (CIAI) are described in 
detail. The principal targets of the Outreach Program are then listed: (1) To provide a bridge 
between the international cassava centers and Asian countries so that the new technology 
can be evaluated, modified and disseminated. (2) To backstop the efforts of sponsoring 

119 



agencies in developing and strengthening cassava national programs in Asia. The exchange 
of cassava propagation material that exists between the CIAT and the countries participa
ting in the Outreach Program is analyzed. Yields obtained from cv. and hybrids evaluated in 
Asia and previously selected at CIAT are included. (Summary by .G. Trans by L.NF.) 
G01 

0305 
14164 IRIAS C,, A. Ensayo comparativo de doce variedades de yuca (Manihot 
esculenta C,) en la costa note de Honduras, (Comparative trialon twelve cassava 
varieties on the northern coast of Honduras). Tegucigalpa, D.C Seeretarfa de Re
cursos Naturales, 1980?. 4 p. Span., Sum. Span. 

Paper presented at Reuni6n Anual del PNIA. La EsperanzaHonduras, 1980. 

Cassava. Field experiments. Cultiva-s. Tuber productivity. Adaptation. Starch content. 
Agronomic characters. Selection. Honduras. 

Cassava var. cultivated in the northern region of Honduras have low production poten
tial; therefore, a comparative trial with 9 introductions from Colombia, Venezuela, Mexico, 
and Puerto Rico was established with 3 local var. as checks at the Estaci6n Exptl. Guaymas 
in July 1978 in order to identify materials superior in yields, adaptability, starch content, 
and agronomic characteristics. Results showed a highly significant difference among va.; 
introductions Meol 1684 and M-Mcx 59 presented the highest yields with 31.36 and 29.57 
t/lha, resp. These 2 va. were superior to the rest of the materials under study. Var. M-Mex 
59 was also outstanding in palatability, disease- and pest-resistance, and canopy cover, 
which reduces weed incidence. (Summary by F.G. Trans. by L.M.F.) G01 D03 

0306 

14104 THAMBURAJ, S. and KUPPUSAMY, S. Varietal response to scales in 
tapioca. In National Seminar on Tuber Crops Production Technology, Coimbatore, 
India, 1980. Proceedings. Coimbatore, Tamil Nadu Agricultural University, 1980. 
pp.90-92. Engl., Sum. Engl,, 5 Refs. 

Cassava. Clones. Selection. Aonidomytilus albu Resistance. Plant height. Tuber productivi
ty. India. 

Screening of germplasm clones of cassava have indicated the range of scale (Aonidomytilus 
albus) incidence from 0-100%; the population/m2 varied from 0-81 and the height of infec
tion/total plant height ranged from 0-42.6% Scales had no relationship with plant height anc 
tuber yield but stem 0 had a negative correlation with scales incidence. (Author'ssummary) 
GOI FOI 

0307 

13786 THAMBURAJ, S. and MUTHUKRISHNAN, C.R. Induced mutations in 
tapioca. In National Seminar on Tuber Crops Production Technology, Coinibatore 
India, 1980. Proceedings. Coimbatore, Tamil Nadu Agricultural University, 1980 
pp.35-38. Engl., 12 Refs. 

Cassava. Research. Mutation. Plant breeding. India. 

The results obtained in investigations conducted at the Faculty of Horticulture, Tamil Nadi 
Agricultural U. (India) bn mutation breeding are given. The mutants obtained are still unde 
evaluation. (Summary by F.G. Trans. by L.M.F) G01 
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0308
 

13779 RAJENDRAN, P.G., HRISHI, N. and BIRADAR, R.S. Evaluation of 
cassava germplasm for earliness. In National Seminar bn Tuber Crops Production 
Technology, Coimbatore, India, 1980. Proceedings. Coimbatore, Tamil Nadu 
Agricultural University, 1980. pp.9-10. Eng., Sum. EngL, 2 Refs. 

Cassava. Field experiments. Cultivars. Maturation. Harvesting. Tuber productivity. India. 

One hundred and ninety two diverse cv. of germplasm were tested for identifying the magni
tude of the early-harvesting nature in the crop. More than 22% of the population studied 
showed early harvesting potential with the ratio > 0-8. Correlation coefficients between 
ratio and yield at the 6th me. and 10th me. were +0A04 and -0.520 reasp., indicating that 
early harvesting var. are high-yielders at the 6th mo. stage and low-yielders at the 10th me. 
stage. Of the top 10 cv. identified as early types, all but 2 had good culinary qualities at 6th 
mo. stage. (Author'ssummary) G01 102 D03 

0309 

13752 FURTADO, M.J., SANTOS, J.A.C. and SILVA, A.A. DA lntroduYo e 
sele;Tb de cultivares de mandioca (Manihotesculenta Crantz), no Estado do Espiri
to Santo. (Introduction and selection of cassava cultivars in the state of Espiritu 
Santo). Cariacica-ES, Brasil, Empresa Capixaba de Pesquisa Agropecuaria. Comuni
cado EMCAPA v. 2, no. 6. 1980. 7p. Port., Illus. 

Cassava. Field experiments. Cultivars. Clones. Plant development. Starch content. Selection. 
Brazil. 

A gennplasm bank was established in 1976 on the Linhares Exptl. Farm, state of Espiritu 
Santo (Brazil) to collect the genotypes existing in the state and furthermore, introduce pro
missory cv. and clones from other regions of the country. Cv. were planted on a dystrophic 
alluvial sod and 3 plants/cr. were harvested every 2 me. from 8-12 ma. after planting. The 
following parameters were observed: wt., length, starch content, color and shape of the 
roots, av. wt. and 0 of the stem, av. no. of stems and roots/plant and the av. height of the 
plants. Tables are included on these parameters for 46 regional and 50 introduced cv. (Sum
mary by F.G. Trans by L.M.F.) GO C01 

0310 

14178 CARPENA, A.L et at Varietal improvement, production, protection, and 
utilization of root crops. 1. Varietal improvement and cultural management studies 
on tropical root crops. College, Laguna, University of the Philippines at Los Bafios, 
1975. 26p. EngL 

Cassava. Plant breeding. Cultivars, Selection. Tissue culture. Grafting. Tuber productivity. 
Philippines. , 

The objectives of the subproject of var. improvement and cultural management studies on 

tropical root crops (cassava, sweet potatoes) are: (a) to develop high yielding, disease

resistant var. of adequate nutritional values to be used directly or as processed products in 
human and animal nutrition; (b) produce high yielding var. as raw materials for industrial 
purposes; and (e) determine the most efficient and practical methods of root crop pro

duction to maximize yields and income. The results obtained in trials conducted between 
1974-75 are given; on this basis, new var. wernadded to the already existing collection, In 

1975 preliminary expt. were initiated to adopt tissue culture techniques as a means of rapid 
propagation of healthy plants from apical meristems. Scions were evaluated to determine 

if the yield of the stock var. will vary depending on the scion used; data indicate that yield 
of a var. can be increased or decreased depending on the var. of the scion. (Summary by 
F.G. Trans. by LM.F.) G01 
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14189 RODRIGUEZ N., A. Estudios sobre los clones mis productivos de la 
colecci6n cubana de yuca, Manihot esculenta Crantz. (Studies on the most 
productive clones of the Cuban cassava collection). In Centro de Mejoramiento 
de Semllas Agimicas Fructuoso Rodrfguez. Memoria 1969-1975. Villa Clara, 
Cuba, Centro de Informaci6n y Documentacion Agropecuario, 1979. pp.7 4-100. 
Span., Sum. Span. 

Cassava. Field experiments. Clones. Tuber productivity. Agronomic characters. Selection. 
Cuba. 

On a brown clay soil at Santo Domingo, Las Villas (Cuba), comparative studies were 
conducted on the yields of commercial tuber roots of 10 cassava clones during a 
4-yr period. Clones Seiorita and Pinera were outstanding since they gave av. yields > 30 
t/ha during the 4 yr. On the other hand, 5 clones used in the previous trial were included 
in another expt. that took place in 2 locations simultaneously, varying fundamentally in 
the type of soil (brown clay and red clay). Tables are included on the morphological 
characteristics and yields obtained of the 10 clones evaluated. From 1970-71, clones 
Sefiorita, Pinera, Enana Rosada, Especial, BaraguA, and Habanera Oriental significantly 
increased yields. (Author'ssummary. Trans. by L.M.F.) G01 D03 

0312 
14175 HONDURAS. SERVIJCIO DE INVESTIGACION AGRICOLA TROPICAL 
Yuca. (Cassava)- In . Informe Anual 1976. Tegucigalpa, 1976. pp.9-17. Span,, 
Illus. 

Cassava. Field experiments. Cultivars. Selection. Tuber productivity. Storage. Marketing. 
Resistance. Starch content. Honduras. 

According to research conducted by the Servicio de Investigaci6n Agricola Tropical (SIATSA), 
Honduras, 20 cv. were selected from a collection of 85 on the basis of yield, growth habit 
of the root, lodging, and quality. In Honduras cassava has 3 main markets: fresh, starch 
extraction, and processing of the concentrate for animal consumption. Roots from var. 
Ceiba, Comayagua, and Vagana, previously selected for their cooking quality, were shipped 
to determine their resistance to storage; var. Ceiba gave the best results and var, Vagana 
showed signs of deterioration. Vat. Valenca and Comayagua were evaluated for starch 
extraction, obtaining 24.1 and 16.6% starch, rasp. Future projections are listed: (a) continue 
trials to obtain significant results; (b) publish the most recommendable agronomic practices 
for cultivation; and (c) promote the multiplication of vegetative material of promissory 
var. (Summary by .G. Trans. by LM.F.) G01 D03 C03 

0313 
13781 DASARADHI, T.B., TATACHARI, Y. and KHANNA, S. Studies on the 
suitability of different varieties of tapioca for sago industries in Andhra Pradesh. In 
National Seminar on Tuber Crops Production Technology, Coimbatore India, 
1980. Proceedings. Coimbatore, Tamil Nadu Agricultural University, 1980. pp.15
17. Engl., Sum. Engl., 4 Refs. 

Cassava. Field experiments. Harvesting, Timing. Cultivars. Tuber productivity. Adaptation. 
India. 

Investigations were carried out at Peddapuram area of Andhra Pradesh (India) under rainfed 
conditions, to assess the proper stage of harvest in cassava cv.,with a view to extend the 
season of processing in factories. The results have indicated that var. 1-97 and 1465 gave 
yields from the 7th mo., raising to a peak at the 8th mo. and decreasing by the 9th me. Var. 
H-226 started yielding from the 8th mo., reached peak by the 9th mo. and could be pro
longed for another fortnight. Under the rainfed conditions of East Godavari there is a 
possibility to delay harvests for 3 mo. (Jan.-March)-for sago factories. (Author'ssummary) 
G01 D02 
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0314 

14114 LEIHNER, D.E. A minimum input technology for cassava production. 
Zeitschrift ffir Acker-und Pflanzenbau 149:261-270. 1980. EngL, Sum. Engl., 
Germ., 10 Refs., Illus. 

Cassava. Technology evaluation. Plant breeding. Propagation materials. Selection. Land 
preparation. Planting. Spacing. Weeding. Colombia. 

Cassava, an important food crop for more than 300 million people, is currently showing 
low yields due to low yield potential of traditional var. and as a result of inadequate 
cultivation practices. In response to this situation, research programs in several parts of 
the world have started to develop new, low-cost cassava production technology. At 
CIAT, cassava hybrids are being selected combining high yield potential with tolerance 
'to pests and diseases. Research is also being conducted to establish improved cultivation 
practices, including the production of high quality planting material, effective planting 
systems and adequate weed control. First results indicate that farm yields can be dbubled 
by using improved agronomic practices together with local var. and that a triplication of 
yields is feaseable with the \rso of both selected germplasm and improved agronomic 
practices. (Author'ssummary) G01 D02 

0315 
13783 VIDYACHANDRA, B. and RAI, P.S. Performance of some cassava Iybrids 
in coastal Karnataka. In National Seminar on Tuber Crops Production Technology, 
Coinbatore, India, 1980. Proceedings. Coimbatore, Tamil Nadu Agricultural Uni
versity, 1980. pp.23-24 . EngL, Sum. Engl., 1 Ref. 

Cassava. Hybrids. Adaptation. Field experiments. Tuber productivity. Storage. Deteriora
tion. India. 

Several cassava hybrids were evaluated at the Agricultural Research Station, Ullal, Karnata
ka (India) for their yield and storage quality. HybridsH-165, H-2502 and 2304 were found 
to have higher yield potential and better storage quality than the others tested and were 
considered to be suitable to recommend for cultivation in the coastal areas of Karnataka. 
(Author'ssummary) G01 D03 

0316 

14191 RODRIGUEZ M., S. Resultados parciales obtenidos en un ensayo compara
tivo de clones pre-comerciales de yuca (Manihot esculenta Crantz) (Partialresults 
obtained in a comparative trialof pre-cash crops of cassava clones). In Centro de 
Mejoramiento de Semillas Agmicas Fructuoso Rodrfguez. Memoria 1969-1975. 
Villa Clara, Cuba, Centre de Informaci6n y Documentaci'n Agropecuario, 1979. 
pp.125-139. Span., Sum. Span., 14 Refs. 

Cassava. Field experiments. Clones. Tuber productivity. Selection. Cuba. 

The partial results obtained in a comparative study of 16 cassava clones are presented; 14 
of these clones were obtained through a hybridization program conducted at the Centre de 
Mejoramiento de Semillas Agimicas "Fructuoso Rodriguez" (CEMSA), Cuba. Clones 
Seflorita and Pinera, reported as having the highest Yield potentials of the Cuban cassava 
collection, were used as controls. Yields obtained during 1974-75 show that clones such as 
CEMSA 5-19, CEMSA 5-28, CEMSA 6-1, and CEMSA 5-32 exist, whose yield potentials are 
very similar to those of clones Sefiorita and Pinera. A clone exists, CEMSA 5-19, that 
surpassed the control clones in 1974 and its av. during the 2 yr surpasses one of theirs. 
(Author's summary. Trans. by L.M.F.) G01 D03 
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0317
 
13782 BALASHANMUGHAM, P.V. et al. Genetic variability and correlation 
studies in tapioca (Manihot eseulenta Crantz). In National Seminar on Tuber 
Crops Production Technology, Coimbatore, India, 1980. Proceedings. Coimbatore, 
Tamil Nadu Agricultural University, 1980. pp.18-22. Engl, Sum. Engl., 12 Refs. 

Cassava. Field experiments. Cultivars. Tubers. Tuber productivity. Starch content. Genetics. 
Plant breeding. India. 

Genetic investigations were carried out at the Cashew Research Station, Vriddhachalam 
(India) with 66 cassava accessions to .evaluate the variability, heritability and genetic ad
vance in respect to 6 characters: tuber yield/plant, no. of tubers/plant, individual tuber wt,,
tuber length and $ and starch content of tubers. The highest phenotypic and genotypic
coefficients of variation, heritability and genetic advance were noted in respect to tuber 0 
followed by tuber wt. The character, tuber wt-, with its positive and significant association 
with tuber yield proved to be the best component trait for the improvement of cassava 
tuber yield. (Author'ssummaryj G01 D03. 

0318 
10928 FURTADO, MJ. and NETO, A.M. Cultivates do mandioca para mesa, 
indfistria e forragem. (Cassava cudtivars for human consumption, industry,and 
forage). Cariacica-ES, Brasil. Empresa Capixaba de Pesquisa Agxopecuiria. Indica
q'o EMCAPA no. 03. 1978. 6p. Port., 3 Res. 

Cassava. Field experiments. Cultivars. Selection. Starch content. Dry matter. HCN content. 
Brazil, 

The whole collection of cassava cv. of the Linhares Exptl. Field (Brazil) was evaluated in 
1976 to determine the most adequate cv. for human consunption, forage and industry
according to HCN, starch and DM contents. Tables are included on the characteristics of the 
most promissory cv. (Summary.by .G. Trans. by L.M.F.) G01 C03 

0319 
13774 TORO, J.C. and COCK, J. Suggested guidelines for the design of agronomic 
trials for evaluating promising cassava cultivars; annex. In Nestel, B; and MacIntyre,
R-, eds. Workshop on the International Exchange and Testing of Cassava Germ 
Plasm, Palmira, Colombia, 1975. Proceedings. Ottawa, Canada, International Devel
opment Research Centre, 1975. pp.7 0-72. EngL, Illus. 

Cassava. Experiment design. Cultivars. Selection. 

The design to be used in agronomic trials is described and explained in detail in order to 
evaluate promising cv.; the data required and their periodicity are indicated. (Summary by 
E.G. Trans.,by LM.F.) GOl 

0320 
12066 NORMANHA, E.S. Mandioca: alguns resultados de experifnentaao como a 
sua cultura. (Some experimentalresultsof cassavacultivation). Agronbmico 1:132
139. 1941. Port. 

Cassava. Field experiments. Germplasm. Xanthomonas manihoti&Symptomatology. Resist
ance. Fertilizers. Planting. Cuttings, Brazil. 

Some general and practical results of expt. conducted on cassava at the Instituto Agronbmi
co do Estado in Campinas (Brazil) are given: (1) collection of var. for future trials of clone 
selection; (2) symptoms and local names of CBB (Xanthomonas manihotis, (3) resistance 
trials and outstanding var. (Branca de Santa-Catarina, Areal, Brava Preta do Suruf, t6, and 
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199); (4) var. study, fertilization trials, and planting methods. It was concluded that the 
planting system of long cuttings was-better than the traditional method (increases of 35,
64, and 279% in production were obtained in 3 trials, rsp.). (Summary by LB. Trans. b 
L.M.F) G01 D02 E02 

0321 
12191 LEITZO, A.B. Ensaios realizados c orn curso sobre a cultura da mandioca. 
(Trials conducted on cassava cultivation). Lourenqo Marques, Moeambique. Institu
to de lnvestiga o Agronomica de Mogambique. Informav-do T6cnica no. 20- 1971. 
21p. Port. 

Cassava. Research. Cultivars. Bitter cassava. Sweet cassava. Planting. Spacing. Harvesting. 
Brazil. 

The results and several conclusions of various trials conducted by the Institute do Investiga
q io Agronomica do Mo 9ambique (Brazil) are given on vat. preference and cultural practices.
Var. preference according to areas is indicated for: (a) Mahalamba and Nhacoongo: Musito 
and Aipm Vacenca (very sweet), Maquela, Cangassol, Catembe, H-43, and Nabalata (sweet),
Precoce do Angola and H-34 (bitter) and (b) Postos de Moduba and Namapa: H-43, Fernan
do Po, P-5, A-2, A-I, and DS (sweet), Precoce de Angola and H-41 (bitter). A 1.20 x 0.60 
planting distance on the flat was recommended for the cassava producing regions of Sul 
do Save and for Mouba, a 1.20 x 0.80 and 1.20 x 0.40 m distance on ridges. Information 
is given on planting and harvesting times (the latter'varies between 12-24 me. after plant
ing). (Summary by LB. Trans. by L.M.F.) G01 D02 

0322 
13407 VIDYACHANDRA, B., SAMANI, K.S. and VASANTHA, S.T. Promising
tapioca hybrids for coastal tract of Karnataka. Current Research 7(12):201-202 
1978. Engl. 

Cassava. Field experiments. Hybrids. Cultivars. Tubqr productivity. India. 

In trials conducted at Karnataka (India), 15 hybrids and 1 cv. of cassava gave root yields of 
15.67-30.91 t/ha; hybrid H-2502 gave the highest yields, followed by hybrid H-2304, H-97 
and H-1200 with 27.81, 26.14 and 26.19 t/ha, resp. (Summary by Field Crop Abstracts) 
001 D03 

0323 
14642 AGUILERA L., C. Evaluaci6n de rendimientos y adaptaci6n de 12 cultiva
res de yuca introducidas en el £rea integrada de Santa Cruz. (Evaluation of yields
and adaptabilityof 12 cassava cv. introducedin the integratedarea ofSanta Cruz).
Tesis Ing Agr. Santa Cruz de la Sierra, Bolivia, Universidad Boliviapa Gabriel 
Reni Moreno. Facultad de Ciencias Agrfcolas, 1981. 74p. Span., Sum. Span., 32 
Refs., Illus. 

Cassava. Cultivars. Field experiments. Germination. Tuber productivity. Starch content. 
Palatability. Plant height. Adaptation. Bolivia. 

The yield and adaptation of 12 cassava ov. (M Mex 17, M Col 638, M Pan 70, M Ven 156, M 
Ven 218, HMC-1, M Col 22, CM 305-38, CM 323-375, CMC-40, CMC-84, and M Col 1684) 
were assessed at the Instituto de Investigaciones Agricolas y Recursos Naturales Renovables 
(IIARNR), Vallecito, Bolivia, dependent on the Faculty of Agricultural Sciences of the U. 
Boliviana Gabriel Ren6 Moreno in a exptli. random block design with 3 replications Data 
registered were: % of germination, height of plants at harvest, resistance to lodging, % of 
plants harvested in the area of sampling, no. of rotten roots in the harvested area, no. and 
wt.'of commercial and non-commercial roots, no and total wt. of harvested roots, % of 
starch in roots, palatability, and observation of diseases and pcsti Distinct cv. show an 
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acceptea germmative viability with an av. > 98.48% . Data obtained on root yield were 
analyzed on the basis of variance analysis and Duncan's test. Results showed that a signi
ficant difference at 0-05 probability exists between treatments, regardingthe yield measured 
in terms of the wt. of total roots. Cv. MCol 1684 had the highest yield (measured in wt. of 
total roots), exceeding the best local control, cv. Gancho, by 30%. Six cv. surpassed cv. 
Calla, used as the 2nd local control, in yield. The good palatability of cv. M Mex 17, M Pan 
70, HMC-1, CMC-40, and CM 323-375 was acknowledged. Cv. M Col 1684 and M Col 22 
have good yields and, even though they are not pleasant to the human sense of taste, they 
are acceptable for starch production. (Author's summary. Trans. by L.M.F.) G01 D03 C03 

0324 
14612 SOLORZANO H., A. Evaluaci6n de germoplasma de yuca (Manihotesculen
ta Crantz) en Tarapoto. (Evaluation of cassava germplasm in Tarapoto). Avances en 
tnvestigaci6n 2(l):24-30. 1978. Span., 4 Refs. 

Cassava. Field experiments. Cultivars. Hybrids. Germplasm. Tuber productivity. Harvest 
index.Starch content. HCN content. Peru. 

Av. results are given of germplasm evaluation, corresponding to 3 planting seasons (1974
77), conducted at the Estaci6n Exptl El Porvenir to identify promising var. for the Tarapo
to area, Peru. During the 1st planting season 41 var. were planted, 32 of these were selected 
for the 2nd and 3rd planting seasons; plant density was 10,000 plants/ha. All trials were 
systematically planted in mechanically titled soil of intermediate fertility. Yields, I, starch, 
DM, and HCN %were measured. Hybrids IAC-5-135, IAC-7-127, and Paraguaya showed a 
high production potential; however, edaphic conditions were not the most appropriate. 
Local var. Auquina Amarilla gave good yields with a low HCN content. Var. Tarapoto and 
Auquina Amarilla were promising for both human and animal nutrition. Early-maturing 

-types Motelina and Arpon Rumo, harvested at 7 m., could be used in a maize-cassava-cow
pea rotational system. (Summary by WM.S. Trans. by fvM.R.) GO1 

0325 

14198 MORAES, Q. DE, MONDARDO, E., and MOREL, D.A. Recomendaqo de 
cultivares de mandioca para as Regi6es Sul e Litoral Sul do Estado de Santa Cata
rina. (Recommendationsof cassava cultitarsfor the southern and southerncoastal 
regions of the stateof Santa Catarina]. Florian6polis-SC, Brasil, Empresa Catarinen
se de Pesquisa Agropecu4ria. Comunicado T6cnico no. 40. 1980. 10p. Port., 8 
Refs., Illus. 

Cassava. Field experiments. Cultivars. Ecosystems. Tuber productivity. Starch content, 
Adaptation. Brazil. 

In order to test indigenous cv. of introductions and selections, expt. on cv. competence 
were conducted in the 3 main cassava-producing regions in the state of Santa Catarina 
(Brazil): Sur, Litoral Sur, and Alto Vale do Itajaf. A random block design with 4 repli
cations was used; data on root and starch production were subjected to variance analysis 
and their resp. av. compared at a 5%level of significance. The expt. at Vale do Itajai will be 
harvested in June 1981. It is concluded that the factor of greatest differentiation between 
the Sur and Litoral Sur ecosystems is the soil, notably affecting the differences in produc
tion, even though these differences can also be attributed to the adaptation of Lv. to these 
2 ecosystems. Cv. Aipim Gigante and Mandim Branca were recommended for Ararangui 
soil; cv. Maco is recommended for texture I and II soils with clay contents < 20%. (Sum
marphy L8. Tans. bv LM.F.) GO D03 
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0326
 
15754 CAJAR S., A. and LOPEZ L., J. Inventario fitosanitario de Ia colecci6n de 
clones de yuca (Manihotesculenta Crantz) en Calabacito, Veraguas, 1979. (Phyto
sanitary inventory of cassava clone collection in Calabacito, Veraguas, 1979). San
tiago, Veraguas, Instituto de Investigaci6n Agropecuaria de Panamri. Publicaci6n 
miscelinea no. 4. 1981. 9p. Span., 5 Refs. 

Cassava. Field experiments. Clones. Resistance. Symptomatology. Sphaceloma manthotico
la. Cercospora henningsiz. Xanthomonas manihois. Panama. 

The Instituto de Investigac6n Agropecuaria de Panama, IDIAP, has organized a cassava 
clone collection in order to study their performance and maintain registered genetic mate
rial. Materials were collected in different regions of the s. Pacifib area of Panama. During the 
growth cycle of clones, a series of diseases occurred; it was therefore necessary to conduct a 
diagnosis of these diseases with the help of specialists at the institute and bibliographic 
consultation. Diseases found were among those of fungal origin: superelongation produced 
by an ascomycete of lowerstadia identified by the Centro Internactonalde AgrieulturaTropi
cal (CIAT, 1976) as Sphaceloma manihoticola and the brown leaf spot induced by Cercos
poridium henningsii.Those of bacterial origin, favored by the poor drainage of the land and 
excess rainfall, were identified as bacterial stem rot produced by Erwinia sp and bacterial 
blight produced by Xanthomonas manihotis. Bacteria were aided in their penetration by 
the wounds in the epidermis produced by the stemborers Anastrepha spp. (Author'ssum
mary. Trans. by L.M.F.) G01 E03 E02 

0327 
14655 NASSAR, N.M.A. The need for germptasm conservation in wild cassava. 
Indian Journal of Genetics& Plant Breeding 39(3):465-470. 1979. Engl., Sum. 
Engl., 8 Refs., Illus. 

Cassava. Field experiments. Germplasm. Grafting. Manihot. Genetics. Brazil. 

Trials of collecting these wild species from their natural habitats were carried out in the 
state of Goias (Brazil) and the frequency of their occurrence in these habitats is reported in 
an urgent effort to conserve genetic resources of wild cassava. By experimenting different 
ways of preserving thege species, it was found that transplanting whole plants was the most 
efficient method of reproducing the subshruby species. Grafting scions of wild shruby 
species onto stocks of cassava was found to be another potential way of germplasn conser
vation. (Author's summary) G01 D02 

0328 
12282 INTERNATIONAL INSTITUTE OF TROPICAL AGRICULTURE. Cassava. 

4 8 -54In_. Annual Report 1978. lbadan, Nigeria, 1979. pp. . Engi., lus. 

Cassava. Field experiments. Clones. Adaptation. Plant breeding. Resistance. Phenacoccus. 
Mononychellus tanafoa. Cassava African mosaic virus. Tissue culture. Tuber pidductivity. 
Nigeria. 

The results of activities conducted in 1978 are given. Regarding cassava, improved clones 
TMS 30572 and TMS 30555 showed superior, stable performance in 26 environments in 
Nigeria and in cooperative trials, also produced higher yields. Three sources of resistance 
to the cassava mealybug (Phenacoccusmanihoti)and 10 clones highly resistant to the green 
mite (Mononychellus tanaioa) were identified. The majority of clones, selected for their 
low HCN content according to Cooke's method, maintained this condition (3-14 mg HCN/ 
100 g fresh wt.). International cooperation activities arm briefly described. In comparative
trials of productivity under CAMD stress, all plants with vector infection yielded higher 
fresh root wt. at 5 and 7 mo. than plants with clonal infection. Criteria to evaluate the 
stability of field performance under CAMD stress are listed. A differential effect of temp. 
on growth and CAMD severity was determined. Even though thermotherapy at 35 and 
21'C totally or partially suppressed, resp. CAMD symptoms in plants, thermotherapy at 
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35 0 C did not eliminate the CAMD agent in tissue cultures. [Summary by LB. Tram. by 
.LM.F.) G01 

0329 
13406 EVANGELIO, F.A., SEBIDOS, R.F. and APILAR, E.G. Performance of 16 
promising cassava hybrids from Puerto Rico. Radix 1(1):9. 1979. Engl., Ulus. 

Cassava. Field experiments. Hybrids. Adaptation. Harvest index. Tuber productivity. Philip
pines. 

In 1978, 16 cassava hybrids from Puerto Rico were studied at the Philippine Root Crop Re
search and Training Center (PRCRTC) exptl. field. Cassava cuttings were planted in a verti
cat position using a 2 x 6 m plot size with 3 replications; 4 hybrids were promising (acces
sions 394, 195, 134, and 290) according to their high HI (0.49, 0.46, and 0.40) andluber 
yields (31.4, 24.65, 28.5 and 26.84 tlha, resp.). However, these were low compared to the 
control va. Golden yellow with 0.61 and 36.73 t/ha for HI and tuber yield, resp. (Summary 
by I.M.S. Trans. by L.M.F. G01 

0330 
15094 BYRNE, D.H. Studies of resistance to the mites Mononychellus tanajoc 
(Bondar) and Mononychelfus cartbbeanae(McGregor) in cassava, Manihot esculenta 
Crantz. Ph.D. Thesis. Ithaca, New York, Cornell University, 1980. 174p. Engl., 
Sum. Engl., 204 Refs., Illus. 

Cassava. Field experiments. Laboratory experiments. Mononychellus tanaioa.Mononyche
lius caribbeanae.Resistance. Cultivars. Colombia. 

Cassava resistance to Mononychellus tanajoa and M.caribbeanaewas studied. Three aspects 
were investigated: the reliability and utility of selection using a mite damage scale; charac
terization and preliminary mechanism work; and the influence of a mite attack on a series of 
var. on crop growth and harvest data. The efficiency of the damage scale in identifying 
resistant var. which suffer little or no yield loss due to mite infestation is reduced by the 
presence of tolerance. In these trials the broad sense hereditability for mite resistance was 
estimated to be between 30"6%. The leaf disk method was used to study mite development 
and behavior on several cassava var. Mites on M Col 1434 had lower fecundity, slower devel
opment, greater larval and nymphal mortality, shorter female adult life span, and lower 
acceptance as compared to the susceptible control. On M Bra 12 mites exhibited interme
diate acceptance and shorter female adult life span. Since both resistant var. reduce mite 
population growth to a similar degree in the field and greenhouse, other factors are probably 
involved in the MBra 12 resistance. At least 2 biological and behavioral altering mechanisms 
are indicated. Leaf pubescence is also associated with mite resistance. The implication of 
tolerance, several mechanisms altering mite development and pubescence in resistance to the 
Mononychellus mites suggests that it is a rather complex character. In the field trials a 
prolonged cassava mite attack on mite resistant and susceptible cassava clones had differ
ential effects on leaf size, leaf life, leaf formation rate, plant height, root yield, stake yield, 
HI, root wt., root no., and %marketable roots. Av. yield loss for susceptible var. was 73 and 
67% for roots and stakes, rasp.; for resistant var. 16 and 19%, reasp. Three of the 4 resistant 
var. did not have significant yield losses. These results suggest that a breeding program to 
develop good mite resistant cassava var. is feasible. (Author'ssummary) G01 F03 

0331 
14190 RODRIGUEZ M., S. Estudios sobre la estabilidad clonal de cinco clones 
de yuca en suelos arcillosos rojos y pardos. (Studies on clonal stability of five 
cassava clones on red and brown clay soils)- In Centro de Mejoramiento de Semi
ilas Agdmicas Fructuoso Rodriguez. Memoria 1969-1975. Villa Clara, Cuba, Centro 
de lnfornaci6n y Documentaci6n Agropecuario, 1979. pp.100-124. Span., 28 
Refs., illus. 
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Cassava. Field experiments. Clones. Tuber productivity. Ecosystems. Adaptation. Cuba. 

An expt. was conducted on clonal stability in 2 Cuban localities (Centro de Mejoramiento 
de Semillas Ag6micas, Santo Domingo, Las Villas and the Finca Productora de Semillas, 
Bolondr6n, Matanzas) and during 2 yr (1971-72). Clones Sefioxita, Pinera, Especial, Baragu6, 
and Puerto Plata were used in a random block design with 4 replications. According to 
statistical analysis, clones Seiorita, Pinera, and Especial gave the highest yields, without a 
significant difference among them. Highly significant differences (P > 0.01) exist among the 
yields obtained in both localities and between yr (1971 yields were higher than those of 
1972)_ There was no response to the effect of the clone x locality interaction but there was 
response to the separate effect of the clones, yr.,and localities. Clonal stability regarding 
commercial root yield was also studied; clone Sefiorita gave the highest yield and the lowest 
coefficient of variability. Clones Sefnorita and Pinera are recommended for the provinces 
of Matanzas and Las Villas since they are the most productive and stable. (Summary by F.G. 
Trans. by L.M.F.J 001 D03 

0332 
14188 CASSAVA. (Yuca). In Damania, A.B. and Williams, .T. Directory of ger
plasm collections. I. Rbot crops. Rome, International Board for Plant Genetic 
Resources. Series AGP:IBPGRISO/49. 1980. pp.10-2 1 . Ingi 

Cassava. Germplasm. Genetics. Quarantine measure. Technology evaluation. 

A directory is presented of cassava germplasm collections, including countries (Argentina, 
Brazil, Colombia, Ecuador, Fiji, Guatemala, India, Indonesia, Malaysia, Malawi, Nigeria, 
Papua New Guinea,-Peru, Philippines, Sri Lanka, Thailand, Venezuela, Zaireand Zambia), 
institutions, centers or universities; details of samples; geographic representation and mainte
nance of the collection; availability of material for exchange; quarantine restrictions, and 
documentation and evaluation. (Summary by F.G. Trans. by LM.F.) G01 

0333 

14659 HAHN, S.K., HOWLAND, A.Y_ and TERRY, E.R. Correlated resistance 
of cassava to mosaic and bacterial blight diseases. Euphytica 29(2):305-311. 
1980. EngI., Sum. EngL., 25 Refs. 

Cassava. Cassava African mosaic virus. Xanthomonas manihotis. Resistance. Field 
experiments. Crossbreeding. Clones. Cultivars. Nigeria. 

The 2 most serious diseases of cassava are CAMD and CBB (Xanthomonas manihotis. Clone 
58308, derived from the 3rd backcross of the interspecific cross of cassava x ceara rubber 
(Manihotglaziovif), showed a high level of resistance to both diseases. Crosses of 58308 with 
several other clones which varied from susceptible to moderately susceptible to both diseases 
gave progenies with a significant genotypic correlation between resistance to both diseases 
(r = 0.90) apparently due to linkage. The heritabilities of resistance to the diseases were 
estimated at 50-70% for CAMD and 25-65% for CiB. Resistance to both diseases is assumed 
to be polygenic. The correlated response to selection for CAMD and for CBB was estimated. 
(Author's summary) G01 £02 E04 

0334 
14666 CAVENESS, F.E., HAHN, S.K. and HEYS, G. Screening cassavagenn plasm 
for root-knot nematode resistance. In International Institute of Tropical Agriculture. 
Root and Tuber Improvement Program. Nematology Subprogram Report 1980. 
Ibadan, Nigeria, 1980. pp.1-8. EngL, Sum. Engl. 

Cassava. Selection. Germplasm. Cultivars. Resistance. Nematodes. Nigeria. 

During the year, 56 cassava lines were screened in the greenhouse for resistance/suseeptibi
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Ily to the root-knot nematodes, Meloidogyne incognita race 2 and M. javanica. All lines 
were highly susceptible with the exception of one line (60444) testing out susceptible.
Fifteen lines died and need to be retested. The testing of cassava seedlings in groundbeds 
proved to be ineffective. (Author'ssummary) G01 E06 

0335 
13759 VALE, D.C. DO Melhoramento da mandioca-aspectos te6ricos. (Cassava 
improvement-theoretic aspects). In Curso Intensivo Nacional de Mandioca, lo., 
Cruz das Almas-BA, Brasil, Empresa Brasileira de Pesquisa Agropecuaria. Centra 
Nacional de Pesquisa de Mandioca e Fruticuttura, 1976. pp.166-175. Port., 9 Refs. 

Cassava. Plant breeding. 

Two steps to analyze cassava improvement are defined: (1) short term, introduction of cv. 
that adapt to the region and the adoption of modifications to cultural practices and (2) long 
term, depending on the accurate and indispensable knowledge of the objectives, compo
nents, and strategies to develop such improvement. Four recommended steps to elaborate a 
strategy to improve productivity are described: (1) organization of a cv. collection (germ
plasm bank);(2) preliminary selection of cv. on the basis of morphological; morphogenic, 
and agronomic characteristics; (3) development of technologies to investigate the physiolog
ical limitations to the potential increase in productivity; and (4) control of hybridization to 
develop improved cv. (Summary by .G. Trans. by L.M.F) G01 

0336 
15028 SINGH, T.P. Breeding cassava resistant to pests and diseases in Zaire. In 
Terry, ER., Oduro, K.A. and Caveness, F. eds. Triennial Root Crops Symposium
of the International Society for Tropical Root Crops, Ist., Ibadan, Nigeria, 1980. 
Tropical root crops research strategies for the 1980s. Proceedings. Ottawa, Canada, 
International Development Reseach Centre. Series IDRC-163e. 1981. pp.37-39, 
Engl,, Sum. Engl., Fr. 

Cassava. Plant breeding. Selection. Xanthomonas manihotis. Glomerellamanihotis. Cassava 
African mosaic virus. Phenacoccusmanihot Resistance. Zaire. 

Cassava in Zaire is attacked by 3 major diseases, namely CAMD, CBB, and anthracnose. 
Recently 2 pests, the cassava mealybug (Phenacoccusmanihoti) and green spider mite (Mo
nonychellus tnaica) have attained considerable importance in cassava production. Stem 
dieback observed in 1978 is now becoming important with some var. at M'vuazi. The causal 
agent, for the disease is not yet known. Keeping in mind the sequential appearance of the 
diseases and pests in cassava and the factors favoring their development, a procedure for a 
thorough screening of the breeding material, was developed. Results obtained with this 
procedure allowed the identification of disease-tolerant clones. Some plants showing least 
damage by the cassava mealybug have been identified and are again being screened to 
confirm the results. Resistance to the cassava mealyb.ug appears to be very low in the popu
lation tested. Success in artilicial hybridization between wild cassava plants possessing genes
for resistance and cultivated types has been obtained. (Author'ssummary) G01 E00 F00 

0337 
13423 CARCELEN L., R.A. La investigqcidn en yuca en el Ecuador. (Research 
on cassava in Ecuador). Ecuador, Instituto Nacional de Investigaciones Agropecua
rias, 1978?. 4 p. Span. 

Cassava. Field experiments. Cultivars. Tuber productivity. Selection. Starch content. Adap
tation. Ecuador. 

At the Pichilingue Tropical ExptL Station (Ecuador), the Instituto Nacional de Investigacio
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nes Agropecuarias (INIAP) and the Centro Internacional de Agricultura Tropical (CIAT) 
are conducting international and regional trials with promising cassava var. to evaluate their 
performance under different ecological conditions. A random block design is used with 

-4 replications and a 6 x 6 m useful plot size. In 1976, 12 var., that were compared to 3 
local var., were introduced. Var. M Mex-59, CMC-84,and CMC-40 were outstanding. In 1977, 
15 treatments (the best 3 of the previous yr, 10 new var., and 2 local controls) were used. 
Var. MPTR-26, CMC-40, and M Max-17 performed best, considerably outyielding controls. 
It can be concluded that the av. national yield can be significantly increased though 
improved var. and some cultural practices. (Summary by .G. Trans by L.M.F.) GO 

0338 
15060 NASSAR, N.M.A. Algunas especies interesantes deManihot silvestre para el 
mejoramiento gendtico de la yuca. (Some interesting wild Manihot species for 
cassava breeding). Yuca. Boletfn Informativo 7:7-9. 1979. Spah., 10 Refs., Illus. 

Also in English. 

Cassava.Manihot.Plant breeding. Brazil. 

Photos are included on the following Manihot species that are of interest for cassava breed
ing: ff. pentaphylla, M. reptans,M. procumbens,M. nana,M. anomala,M. tomentosa,Al. 
alutacea, M. zenhtneri, . oligantha,andM. tripartita.Some bibliographic references related 
to the subject are listed. (Summary by F.G. Trats. by L.M.F.) G0I 

0339 
13446 CARPENA, A.L. Varietal improvements in root crops. In Workshop on 
National Priorities in Philippine Agriculture, College, Laguna, Philippines, 1973. 
Proceedings. College, Laguna, 1975. pp.6-8. Engl. 

Cassava. Plant breeding. Nutritive value. Cultivars. Resistance. Pests. Starch content. 
Philippines. 

The possibilities of use of root crops (cassava, sweet potato, yam, taro, and potato) as food 
or for industrial purposes through var. improvement are outlined. Prospects for genetic 
improvement of root crops are analyzed regarding yield, nutritive value, starch content, 
resistance to pests, diseases, and drought. Research on the collection, evaluation, and 
maintenance of cv.; hybrid production and evaluation; and basic genetic and breeding 
investigations are recommended. (Summary by .M.S. Trans. by L.M.F.) 001 

0340 
15030 ODURO, K.A. Some characteristics of yellow-pigmented cassava. In Terry, 
E.R., Oduro, K.A. and Caveness, F. eds. Triennial Root Crops Symposium of the 
International Society for Tropical Root Crops, 1st, Ibadan, Nigeria, 1980. Tropical 
root crops: research strategies for the 1980s. Proceedings. Ottawa, Canada, Interna

4 2-4 4 tional Development Research Centre. Series IDRC-163e. 1981. pp. . Eng., 
Sum. EngI., Fr. 

Cassava. Plant pigments. Plant physiology. Foofoo. Clones. Adaptation. Ghana. 

Cultivated cassava with yellow-pigmented root flesh in called by different names by the 
Akans of Ghana. It has long been among selected cassava var. in Ghana. The flesh is yellow 
when fresh and boiled. Bankye Borode (BB) is used in preparation of furu and imparts the 
desired yellowish color that is otherwise provided by the more expensive plantain. Yellow 
gad prepared from this type of cassava is so popular that some gari-makers imitate it'by 
either adding palm oil to gad from white cassava or by scorching white cassava. Cassava 
clone BB-I (UST 12-8) that was apparently mosaic-free was obtained from one of the Inter

t 
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national Institute of Tropical Agriculture (IITA) selections, 1976 TMS 30572, planted in 
Kumasi (fdrest zone) in Aug. 1977. It was pigmented, and the quality of fufu prepared from 
it was good. However, when the same clone was planted for the 1st time in Legon, Accra 
(coastal savanna zone), in March 1979 the fufu quality was poor, indicating an effect of 
environment on the cassava. Accumulation of the pigment in the roots was observed to 
increase with time. It is likely that the pigmented cassava has higher vitamin A and Ca 
contents than does the white one. Mosait-free and clean stakes were produced'from some 
indiv.idual stakes of the clone BB-1. Besides BB-I, 5 more pigmented local clones have been 
collected from different parts of Ghana for studies that will include the effect of environ
ment on the quality of cassav;the nutritional value of pigmented cassava, and the nature 
and mode of accumulation of the pigments. (Author'ssummary) GI 102 

0341 
15049 EZUMAH, H.C. Cassava improvement in the Programme National Maniac 
in Zaie: objectives and achievements up to 1978. In Terry, E.R., Oduro, K.A. 
and Caveness, F. eds. Triennial Root Crops Symposium of the International Society 
for Tropical Root Crops, 1st., Ibadan, Nigeria, 1980. Tropical root crops research 
strategies for the 1980s. Proceedings. Ottawa, Canada, International Development
Research Centre. Series IDRC-163e. 1981. pp.29-34. Engl., Sum. Engl. 

Cassava. Cassava programs. Germplasm. Plant breeding. Tuber productivity. Clones. Selec
tion. Research. Resistance. Pests. Zaire. 

The Programme National Manioc (PRONAM) is a research and traming project in cassava 
established by a cooperative arrangement between the government of Zaire and the Interna
tional Institute of Tropical Agriculture (IITA). Progress made by PRONAM to assemle 
cassava germplasm, to screen it for resistance to prevailing diseases and pests in Zaire, and to 
identify and multiply high-yielding, disease-resistant cultivars is reported. (Author's sum
mary) G01 

0342 
15045 LEUSCHNER, K. Screening for resistance against the green spider miteIn 
Terry, E.R., Oduro, K.A. and Caveness, F. eds. Triennial Root Crops Symposium of 
the International Society for Tropical Root Crops, lst, lbadan Nigeria, 1980. 
Tropical root crops: research strategies for the 1980s. Proceedings. Ottawa, Canada, 
International Development Research Centre. Series IDRC-163e. 1981. pp.75-78. 
Engl., Sum. Engl., Fr., Illus. 

Cassava. Selection. Resistance. Mononychellus tal oa. Germplasm. Clones. Nigeria. 

After a brief introduction on the history, symptoms, yield loss, biology, aridbehaviour of the 
green spider mite (Mononychellus tanajoa), the methods for screening cassava var. for resist
ance to the pest are outlined. In Tanzania and Zanzibar, resistant clones have been identified 
from local and International Institute of Tropical Agriculture (IITA) germplasm. In Nigeria, 
at present all available germplasm and the 1980 seedlings have been evaluated for resistance. 
For this a scoring system ranging from 1-5 has been developed, 1 being highly resistant and 5 
highly susceptible; 27 cloles from the germplasm have been identified as less susceptible. At 
present, these clones are being tested more intensively. The testing program includes: moni
toring the mite population on each clone for 12 me.; monitoring plant growth because the 
vigorously growing clones seem to withstand green spider mite effectively; identifying the 
mechanisms of resistance, such as pubescence (shaved-and unshaved leaves are compared in 
terms of mite population development); and monitoring reproduction of the female insects 
(no. of eggs, egg and nymph mortality, and length of time needed for each development 
stage). (Author'ssummary) G01 F03 
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0343 
15059 RODRIGUEZ, A. El programa de yuca en el INIA. (The cassava programat 
INIAJ. Vuca. Boletfn Informativo 7:13-14. 1979. Span. 

Also in English. 

Cassava. Cassava programs. Plant breeding, Inter-cropping. Legume crops. Uses. Research. 
Mexico. 

A description is given of the expti. area of the cassava program at the Institutn Nacional de 
Investigaciones Agrfcolas (INIA), Mexico (alt., lat., climate, temp., rainfall, .pHand soil 
fertility), the factors limiting to production; and cassava uses. Program objectives are in
cluded: high-yielding cv with good agronomic characteristics and resistant to pests and 
diseases; substitution of grains for human and animal-consumption; and improved tralsfor
iiation of roots, storage, and mechanization of cultivation. Program accomplishments are 
listed. (Summary bi, F.G. Trans. by L.M.E) G01 

0344 
12171 RAMALHO, M.A.P. and PEREIRA, P. Gendtica e mefioramento daman
dioca. (Genetics and cassavaimprovement). Informe Agropecudrio 5(59/60)-3740. 
1979. Port., 13 Refs., Illus. 

'Cassava. Plant breeding. Flowering. Genetics, Heterozygosis. Crossbreeding. Clones. Adapta
tion. Selection. 

Some basic pnnciples of the biology of cassava reproduction are discussed, lven though 
programs specialized in cassava improvement are carried out, little is known on the genet'i
and cytogenetics of the plant since some difficulties occur during their study such as the 

large no. of small chromosomes, the relatively long life cycle, the highly heterozygous 
character and the. difficulty to obtain homozygote individuals It was also observed that 
since cassava is a monecious species of easy asexual propagation, self-pollination and 
crossing are facilitated; its high allogamy allows the utilization of methods common to these 
species. Some phenotypic correlations among characteristics of the canopy and root produc
tion are mentioned. Techniques of controlled crosses, the obtainment of seedlings, and 
clonal evaluation are explained. (Summary by LB. Trans. by L.M.F. G01 

0345 
15029 MABANZA, J. Selection of cassava for disease and pest resistance in the 
Congo. In Terry, E.R., Oduro, K.A. and Caveness, F. eds. Triennial Root Crops
Symposium of the International Society for Tropical Root Crops, 1st., Ibadan, 
Nigeria, 1980. Tropical root crops: research strategies for the 1980s. Proceedings. 
Ottawa, Canada, International Development Research Centre. Series IDRC-163e. 
1981. pp.4041. Engl., Sum. Engi., Fr. 

Cassava. Field experiments. Selection. Cultivars. Resistance. Xanthomonas manihotis. 
Glomerella manihotis. PhenacoecusmanihotL Germplasm. Congo. 

A brief overview of the screening work in the cassava improvement program in the People's
Republic of Congo is provided. Major emphases of the program are CBB (Xanthomonas 
maniotis), anthracnose (Glomerella manthotfr), and the cassava mealybug (Phenacoccus 
mandhotO. The base for such work is a living collection of cassava, the nucleus of which has 
now been established. To date 100 local cv. have also been characterized. Screening for 
resistance to the 3 "plagues" 'as been under way for 4 yr, and some preliminary results 
are encouraging. Shortages of funds, qualified personnel, and equipment have hindered the 
program. (Author'ssummary) G0 
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0346
 

13415 ANDRADE, MA. DE M6todos del melhoramento da mandioca. (Methods
of cassava improvement). In Curso de Capacita'o de T6cnicos para a Cultura da 
Mandioca, Lavras, Brasd, 1978. Trabaios apresentados. Lavras, Escola Superior de 
Agricultura de Lavras, 1978, 29p. Port., 62 Refs., Illus. 

Cassava. Plant breeding. Clones. Adaptation. Selection. Hybridizing, Mutation. Brazil. 

Objectives of cassava improvement, obtainment of var. of improved quality, and clone 
production are listed. The following methods are considered: (1) clonal introduction 
depending on centers of origin with materials consisting of pollen,.seeds, or plants - treat
ments for their adaptation, introduction, and conservation in germplasm banks are given; (2) 
selection (vegetative material or seeds); (3) hybridization (induction of flowering or multi
crossing); and (4) cytoplasmic and nuclear mutations (when the former do not succeed). 
Diagrams on methods of cassava improvement are included. (Summary by W.S. Trans. by 
L.M.F.) G01 

0347 

15048 OYOLU, C. Assessment of cassava cultivars for extension work.in Terry, 
E.R., Oduro, K.A. and Caveness, F. eds. Triennial Root Crops Symposium of the 
International Society for Tropical Root Crops, lst., [badan, Nigeria, 1980. Tropical 
root crops: research strategies for the 1980s. Proceedings. Ottawa, Canada, Inter
national Development Research Centre. Series IDRC-163e. 1981. pp.35- 3 6 . Engi., 
Sum. Engl., Fr. 

Cassava. Field experiments. Cultivars. Xanthomones manihotis Resistance. Plant develop
ment. Tuber productivity. Selection. Nigeria. 

The vegetative qualities of TMX 30395 and Nwugo cassava cv. planted in Nov. 1978 in 
Anambra State (Nigeria) were observed, and the root and gari yields determined when the 
plants were 12 mo. old, TMX 30395 was free of any disease symptoms and produced a close 
canopy that completely covered the ground at a spacing of 1 x 1 rn by the time the crop was 
6-7 mo. old. Nwugo had less than 10% CBB infection and the canopy was not as close as 
that of TMX 30395. TMX 30395 yielded more roots than did Nwugo with calculated yield 
of 21.4 t/ha vs. 17.8 t/ha, resp. It also had thinner peel but higher lignification than did 
Nwugo. The lignification of TMX 30395 ultimately lowered the amount of gari that could 
be produced from this cv. The result spotlights the importance of assessing not only the 
disease resistance or tolerance and root yield but also the extraction rate of the directly 
consumable product of cassava roots before cassava cv. are considered suitable to be released 
for extension work. (Author'ssummary) G01 C01 

0348 
15050 HAHN, S.K. et a. Cassava improvement strategies for resistance to major 
economic diseases and pests in Africa. in Terry, E.R., Oduro, K.A. and Caveness, F. 
eds. Triennial Root Crops Symposium of the International Society for Tropical
Root Crops, 1st., Ibadan, Nigeria, 1980. Tropical root crops, research strategies for 
the 1980s. Proceedings. Ottawa, Canada, International Development Research 

2 5-2 8 Centre. Series IDRC-163e. 1981. pp. . Engl., Sum. Engl. 

Cassava. Xanthomonas manihotis. Cassava African mosaic virus. Glomerella manihotis 
Phenacoccusmanihoti. Mononychellus tanrjoa. Epidemiology. Selection. Resistance. Nige
ria.
 

The cassava diseases of major economic importance in Africa are CAMD, CBB and anthrac
nose, and the major cassava pests are cassava mealybug (Phenacoccus manihoti) and green 
spider mite (Mononychellus tanafoa). Methods of screening cassava breeding material for 
resistance to the diseases and pests in the light of factors determining the disease and pest 
incidence and their effect on efficiency of screening have been discussed. The role of tie 
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presence of pathogenic vanation and biotypes of" pests in determining the durability'of 
resistance over locahties and time has been considered, and the optimum conditions for 
efficient screening of the breeding materials have'been suggested. (Author's shonarj) GOI 

See also 0037 0041 0150 0157 0175 0204 0207 0208 0211 0242 
0293 0595 
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G02 Cytogenetics 

0349 
13736 PERAK, T. Los cromosomas deManihotTweediean (Chromosomes of 
Manihot tweed!eana). Revista Argentina de Agronomfa 7(4):364-365. 1940. Span., 
2 Refs. 

Cassava. Chromosomes. Manihot glaziovii MaAfhot tweedieana Manihot esculenta. Cyto
genetics. Argentina. 

The no. of somatic chromosomes in some var. of the species Manihot utiissima,M. glazto
viiandM.tweedicanaare described. (Summary by FG. Trans.by L.MF. G02 

0350 
14668 PIONEERING PLANT technology. In International Plant Research Insti
tute. Food for tomorrow's world. San Carlos, California, s.f. ppdl-2. Engl., Illus. 

Cassava. Research. Technology. Cytology. Cytogenetics. Plant breeding. 

New biotechniques applied by the International Plant Research Institute (IPRI) in the 
areas of genetic engineering, plant pathology, and stress tolerance to deal with mankind's 
continuous and growing need for food are described. Among the most advanced procedures 
are: cloning of somatic cells and protoplasts, protoplast fusion, recombinant DNA technolo
gy, hybridization without sexual reproduction, and growing plants from pollen. An attempt 
is made to design crops with improved drought resistance, salt tolerance, disease resistance, 
higher nutritional value and yields, high potential for biomass energy conversion, and better 
adaptation to stressful environments. The ideal plant should fix N from the air, leaving the 
soil fertilized for th next crop. lSummoar by LB. Trans. by L.M.F.) G02 
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R00 NUTRITION 

0351 
13735 MASIMANGO, N., RAMAUT, J.L. and REMACLE, J. Aflatoxines et 
champignons toxinogdnes dans des denrdes alimentaies zairoises. (Aflatoxins and 
toxicogenle molds on food products in Zaire). Revue des Fermentations et des 
Industries Alimentaires 32(6).164-170. Fr., Sum. Fr., Engl., HoL, 14 Refs., Illus. 

Cassava. Cassava products. Moulds. Aspergillus Aflatoxins. Deterioration. Human nutrition. 
Zaire. 

Some foods currently used by the Zairian populations such as cassava, were examined for 
mold contamination and the presence of aflatoxin. Almost all the samples examined are 
contaminated by molds; Aspergillus flavus is the most frequently occurring one in cassava. 
Some foods contain levels, as high as 17 ppm aflatoxin D'. This constitutes a hazard for 
the population health. (Author'ssummary) HOO 

0352 
14170 SCHMIDELL, W, and FERNANDES, M V. Comparago entre hidr6lise 
.cida e enzimtica de amido para determinaqo de aficares redutores totals. 
(Comparison between acid and enzymatic hydrolysis of starch for determination 
of total reducingsugars). Revista do Microbiologfa 8(3):98-102. 1977. Port., Sum. 
Port., Engl., 9 Rofs., illus. 

Cassava. Laboratory experiments. Cassava flour. Hydrolysis. Sugars. Brazil. 

Acid and enzymatic hydrolysis were employed for determination of total reducing sugars 
in 'CF, and during the culture of Aspergillus nigerNRRL 337 in a medium containing CF 
as the main carbon source, Enzymatic hydrolysis gives better results because it is not 
affected by the cellular material, which might not happen when employing acid hydrolysis. 
Determination in CF give similar results from both methods. (Author's summary) HOC 
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H01 Cassava Foods and Nutritive Value 

0353 
14110 OKIGBO, B.N. Nutritional implications of projects giving high priority 
to the production of staples of low nutritive quality: the case for cassava 
(Manihot esculenta, Crantz) in the humid tropics of West Africa. Food and 
Nutrition Bulletin 2(4):i-10. 1980. Engl., Sum. Eng., 27 Refs., Illus. I 

Cassava. Food products. Processed products. HCN content. Nutritive value. Bitter cassava. 
Sweet cassava. Toxicity. Dry matter. Protein content Fibre contenL Ash content. Market
ing. Nigeria. 

Cassava has attained the status of either dominant staple or co-staple in certain parts of the 
world where it contributes more than 50% of the energy requirements of a bulk of the popu
lation. The nutritional hazards of cassava dependencyrequire careful attention. It is necessary
to adopt a system approach and study the whole, often complex, food/nutrition system so as 
to understand it and arrive at a more realistic appraisal of the problems of cassava-depend
ence. However, increasing dependence on cassava may result in gradually increasing
quantities of its products being fed to young children. Replacement of more protein-rich
weaning foods by cassava products should be avoided in order to safeguard young children 
from cassava toxicity and protein deficiency. Increased production of cassava as part of a 
food system should also involve the production of complementary foods to be consumed 
with cassava. Alternatively, the strategy should involve farming systems that ensure enough
increases in cassava production to allow the resulting profit to be used to purchase all of
the food that the farmer needs. A systems approach to the study of a cassava-dependent
culture reveals many intervention opportunities in production, harvesting, processing,
storage, marketing, home preparation, and transportation that can significantly minimize 
nutritional hazards while holding high potential for improving human welfare. (Author's
summary) 1-101 C03 

0354 
7029 FAG/INDUSTRY COOPERATIVE PROGRAMME. Nutritional aspects of
composite flours. In Composite flour programme; development of bakery products
and paste goods from cereal and non-cereal flours, starches,and protein concen
trates. Documentation package. 2 ed. rev. Rome, Food and Agriculture Organiza
tion of the United Nations, Food and Agricultural Industries Service, 1973 - v.1, 
pp.81-82. Engl. 

Cassava. Laboratory experiments. Composite flours. Breads. Soybean flour. Groundnut 
flour. Wheat flour. Nutritive value. 

The nutritional value of bakery products made from composite flours, assessed on 2 coca
sions by feeding rats cassava/soybean bread (A), cassava/peanut bread (B), and common
wheat bread (C), under lab. conditions, is discussed. Parameters determined were the NPU,
digestibility, the PER, and the BV. Based on the results of these preliminary expt., it may be 
concluded that the protein quality of both breads A and B was greater than that of bread C,
bread A being superior to the other 2. The PER was considerably higher for bread A, in 
agreement with the NPU assay. The PER was distinctly more favorable for B than for C. 
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Among the protein supplements considered for inclusion in composite flours are- those 
derived from soybean, peanuts, cottonseed, and fish protein concentrate. (Summary by . 
B, Trans. by L.M.F.) HOl 

0355 
15091 LONGE, O.G. Effect of processing on the chemical composition and ener
gy value of cassava. Nutrition Reports International 21(6):819-828. 1980. EngL, 
Sum. Engl., 20 Refs. 

Cassava. Cassava chips. Cassava starch. Cassava flour. Boiling. Fermented products. Sugar 
content. Sucrose. Water content. Protein content. Ash content. Fibre content. Nutritive 
value. Laboratory animals. Food energy. Nigeria. 

Samples of 8 types of cassava products: chips, cassava starch, flour, boiled cassava, fer
mented mash, smoked fermented cassava, grated fermented cassava and a variation of grated 
fermented cassava, were ground and used for analysts and rat feeding trials. Analyses in
cluded: gross energy, total soluble sugars, total reducing sugars, sucrose, starch, and dietary 
fibre. Where preparation of products involved boiling, soaking, and/or washing in water (in 
all .except chips) or subjection to pressure to squeeze fluid out, free sugars, ash, protein, 
other extracts, and dietary fibre were affected. Intakes of rats fed processed (by boiling, 
soaking, or roasting peeled tuber) samples were significantly (P < 0.05) better than those 
fed untreated cassava. Growth of rats was better with the peeled, boiled or fermented and 
roasted tubers, while feed utilization was better for the boiled sample only. Energy values 
were unproved by boiling, but decreased if processing caused a starch loss and resultant rise 
in dietary fibre. The effect of gelatinization on cassava starch utilization was also studied. 
(Sunmmary by FoodScience andTechnology Abstracts) H01 C03 

0356 
13716 OMAWALE, Dr. Wheat substitution in the Cadcom region: the case against 
an imported luxury. Cajanus 10(2):89-96. 1977. Engl. 

Cassava. Cassava flour. Human nutrition. Socio-economie aspects. Caribbean. 

The case for increased production and use of indigenous food crops in the Caribbean area is 
reviewed in the light of economic factors, consumer habits and nutritional requirements. 
Local crops dealt with include cassava, yam, sweet potato, banana and taro. (Summaryby 
TropicalProductsInstitute] 1- 'JoO 

See also 0465 0549 
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H02 Nutritive Disorders in Humans 

0357 
14169 ERMANS, A.M. Donmies riouveles sur la pathog6nie du goitre end~mique: 
Adle de certains goitrigenes alimentaires. (New data on the pathogeny of endemic 
goltre:role of certain goitrogenicfoodstuffs). Bulletin et Memoires de I'Acad6mie 
Royale de M6decine do Belgique 134(2):137-153. 1979. Fr., Sum. Fr., EngL, 13 
Refs., Illus. 

Cassava. Endemic goitre. Laboratory animals. Thiocyanates. Iodine. Deficiency diseases. 
Zaire. 

Studies carried out in severe goitrous endemic areas in Zaire and in I deficient rats evidence 
that prolonged consumption of cassava definitely alters the adaptation process of the 
thyroid gland in I deficiency. In men as in rats, cassava ingestion leads to the endogenous 
production of abnormal amounts of SCN and to a marked increase of the SCN blood levels. 
The thyroid uptake of I2l remains unchanged. Exptl. studies show that this situation 
results from a supplementary adaptation mechanism responsible for a marked increase of 
the unidirectional clearance of I into the gland. This clearance is however continuously
depressed by a rise of the I exit-rate caused by the abnormal level of SCN. Therefore on the 
basis of the conventional tests, the single apparent'result of the SCN overload consists into 
a more severe degree of I deficiency. These findings account for the failure of all attempts 
carried out so far to evidence the influence of gotrogenic vegetable foodstuffs in men. 
(Author'ssummary) H02 

0358 
14700 DELANGE, F. et al The iodine/thioeyanate ratio. In Ermans, A.M. et al, 
eds. Role of cassava in the etiology of endemic goitre and cretinism. Ottawa, Cana
da, International Development Research Centre, 1980. pp.143-145. Engl., 9 Refs. 

Cass va. Thiocyanates. Iodine. Endemic goitre. Cretinism. Deficiency diseases. Human 
health. Zaire, 

With the otject of demonstrating that the balance between I and SCN constitutes the 
crucial factor in the etiology of endemic goitre and cretinism in, Sicily, 2 goitrous and 2 
nongoitrous communities were studied. In the 1st place, the prevalences of goitre and 
cretinism in the selected areas were determined and the metabolic characteristics of 
euthyroid subjects living in goitrous and nongoitrous areas compared; thus, the differences 
underlying goitre endemia were determined. It was found that SCN inhibits the I accumu
lation in the thyroid so that the long-term effects are similar to those of I deficiency. The 
combined effect of high SCN and lower-than-normal I levels is similar to the effects of 
severe I insufficiency. When the I/SCN ratio falls below a critical level (4), goitre develops.
It is suggested that cabbage is a likely mediator of high levels of SCN. (Summary by LB. 
Trans. by L.M.F.) H02 

0359 
13768 LEWIS, E.A. and ADEROJU, E.A. Factors in the aetiology of chronic 
duodenal ulcer in lbadan. Tropical and Geographical Medicine 30(1):75-79. 1978. 
Engl.,Sum. Engl., 19 Refs. 
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Cassava. Etiology. Human health. GarL Human physiology. Human nutrition. Clinical 
manifestations. Nigeria. 

The etiological factors at work in Nigerians with duodenal ulcer were examined. Stress and 
dietary factors were found to be major agents in the precipitation of exacerbations and 
recurrences of symptoms. Of the dietary agents, peppers and cassava preparations in the 
form of 'eba' and 'gal' are potent ulcerogenie food substances. Aspirin, alcohol and.smok
ing also contribute to the worsening of the conditions but are not major fictors. (Author's 
summary) H02 

0360 
14681 ERMANS, A.M. General conclusions. In . et al, eds. Role of cassava in 
the etiology of endemic goitre and cretinism. Ottawa, Canada, International 
Development Research Centre, 1980, pp.147-152. Eng., 7 Rots. 

Also in French. 

Cassava, Endemic goitre. Clinical manifestations. Cretinism. Iodine. Deficiency diseases. 
Thiocyanates. Human health. Zaire. 

The general conclusions are presented of epidemiological, clinical, and biological studies 
carried out in Kivu and Ubangi to determine the factors responsible for endemic goitre
prevalent in these regions, characterized by a high incidence of myxedematous cretinism. 
Cassava intake, in specific preparations that do not completely eliminate HCN, together
with I deficiency is one of the key factors in the etiology of these diseases. Thiocyanate is 
the goitrogenic factor directly involved. The abnormalities observed in thyroid function 
are directly related to ]jthioyanate ratio. The systematic administration of slowly
absorbable iodized oil to affected populations is recommended, providing protection
for 3-7 yr, depending on age and sex. The necessity of showing populations how to prepare 
cassava in a way to liberate HCN is emphasized; along with developing subspecies of cassava 
that have mitt conch. of linamain and establish more precisely the thocyanate/I ratio at 
which prophylactic measures are essential. (Summary by LB. Thans. by LM.F.) H02 

0361 
14699 LAGASSE, R. et aL Continuous spectrum of physical and intellectual 
disorders in severe endemic goitte. In Ermans, A.M. et al., eds. Role of cassava in 
the etiology of endemic goitre and cretinism, Ottawa, Canada, International 
Development Research Centre, 1980. pp.135-141. Engl., 29 Refs., Illus. 

Cassava. Endemic goitre. Cretinism. Clinical manifestation.r Human health. Zaire. 

The existence of a continuous spectrum of anomalies of, which cretinism represents only
the extreme form in populations affected by severe endemic goitre, was evaluated. Intellec
tual parameters were compared (Gesell and Raven tests with slight modifications) as well as 
biochemical ones on thyroid functidn (serum TSH and T4 conen. and bone maturation) of 
the 4 groups of subjects: normal (controls), slight impairment (cretenoides), myxedematous,
and neurologic cretins. It is concluded that severe endemic goitre-exists in groups of sub
jects, between normals and cretins, presenting subtle clinical signs that are definite evidence 
of developmental retardation and hypothyroidism. The differences between myxedematous
and neurologic cretinism are underlined from the point of view of the relation between 
intellectual development and thyroid function. The existence of the aforementioned con
tinuous spectrum of abnormalities is confirmed. (Summary by :B. Trans. by L.M.F. H02 
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14690 BOURDOUX, P. et al. Cassava toxicity: the role of linamaxin.fn Ermans, 
A.M. e at, eds. Role of cassava in the etiology of endemic goitre and cretinism. 
Ottawa, Canada, International Development Research Centre, 1980. pp.15-27. 
EngL, 126 Refs., Illus. 

Cassava. Linamarin. Linamarase. HCN content. Cyanogenesis. Rhodanese. Cystine. Cyanoco
balimin. Thiocyanates. Analysis. Cyanides. Ataxic nemopathy. Endemic goitre. Toxicity. 
Human health. 

A bibliographic review is presented on the different aspects of cassava toxicity: the role of 
linamarin, cyanogeneis, HCN and linamarase. Two methods of determining HCN content 
are described: direct potentiometric method and spectrophotometry. A description is given 
of the biochemistry of cyanide and SCN and the metabolic pathways of detoxification, 
controlled by different compounds: rhodanese, mercaptopyruvate-sulfurtransferase, cystine, 
and eyanocobalamin. The effects of SCN and the action and metabolism of linamarin are 
described. The quantification of cyanide content of cassava has demonstrated interspecific 
variations, variations among roots from the same plant, and seasonal variations due to 
environmental factors. The effects of linamarin on thyroid function were evaluated. Exami
nations of the principal pathway of cyanide catabolism has demonstrated the production 
of compounds less toxic than cyanide; the pathways are closely linked. In populations 
where cassava is the main food, this plays a decisive role in the etiology of 2 syndromes, 
tropical ataxic neuropathy and endemic goitre. (Summary by LB. Tran&by L.M.F.) H02 

0363 
14691 LAGASSE, R.et aL Endemic goitre and cretinism in Ubangi.In Ermans, A. 
M, et al, eds. Role of cassava in the etiology of endemic goitre and cretinism. 
Ottawa, Canada, International Development Research Centre, 1980. pp.45-60. 
EngL, 42 Refs., llus. 

Cassava. Endemic goitre. Cretinism. Iodine. Thiocyanates. Maps. Deficiency diseases. Human 
health. Zaire. 

Data were collected in the NW area of the Republic of Zaire in the subregions of Ubangi and 
Mongala during the period of iodized oil treatment (Ocl 1974-Die. 1977), The subjects 
receiving treatment were examined with regard to voL., nodularity and status of the thyroid 
gland and sex and age were registered, The incidence of endemic cretinism was also deter
mined, In total, 328,089 subjects were examined and the data gathered computer analyzed. 
Thyroid function was measured by 4-h "1 I uptake by the thyroid, TSH serum, T4 , T3, and 
SCN coner., as well as the urinary I and SCN conan, The joint effects of environmental 
factors were taken into account (stepwise multivariate regression analysis). The prevalence 
of goitre was 51% for the total population: 41% in males and 60%in females. Visible goitre 
was observed 15, 9 and 21%, resp. The same frequency of cretinism (mainly myxedematous) 
was observed in males and females, but rarely after 25 yr of age and the existence of a criti
cal period for adaptation of the thyroid function that coincides with puberty in men and 
puberty and childbearing in women was confirmed. Geographic analysis shows that the 
endemia subsides near the river and swampy zones in the south, where populations substi
tute fish for cassava in their diets. The existence of aggravating or protecting factors in the 
soil cannot be excluded. Data on ethnography, family and social organization and the 
economic system are included. (Summary by LB. Tran&by L.M.F) E02 
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14692 THILLY, C.H., DELANGE, F. and ERMANS, A.M. Iodized oil as treat
ment and prevention of goitre in Kivu area. In Ermans, AM. etal., eds. Role of 
cassava in the etiology of endemic goitre and cretinism. Ottawa, Canada, Interna
tional Development Research Centre, 1980. pp.37-44. Engl., 42 Refs., Illus. 

Cassava. Endemic goitre. Iodine. Deficiency diseases. Zaire. 
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The effect of iodized oil on the prevalence of goitre in the general population of N, Idjwi
after 6-12 mo. (short term) and after 71 yr (long term) was studied. A longitudinal epi
demiological study and a cross-sectional metabolic study were conducted. The prevalence of 
goitre decreased from 47% to 16% after 1 yr, remained at this level for 3% yr, and then 
increased progressively. Disease prevalence was higher in women; differences occurred 
related to age and type of goitre (palpable, visible, and nodular). Sequential samples of 
urinary excretion and thyroid absorption of I demonstrate that the 1st is a function of 
injected dose; up to 7% yr after receiving 1000 mg 1, subjects presented urinary I caone 
times as high as the controls (3.3 and 2.9 pg/dl, resp.). In treated subjects, the normalization 
of serum thyroxine and of the thyroid gland I content accompanied a decrease in thyroid
uptake of 1 31 , PB1261 (protein-bound) at equilibrium and serum TSH. Goitre reappears,
much more slowly than expected. The need of a more frequent administration of large doses 
of iodized oil to children is indicated. The high level of SCN produced by cassava ingestion 
stimulated the thyroid at another level of I metabolism. Cases of lod-Basedow were not 
observed during the study. (Summary by LB. Trans.by LM F) H02 

0365 
14695 THILLY, CIH. et al. Fetomaternal relationship, fetal hypothyroidism, and 
psychomotor retardation. In Ermans, A.M. et al., eds. Role of cassava in the etiolo
gy of endemic goitre and cretinism. Ottawa; Canada, International Development 
Research Centre, 1980. pp.111-120. Eng., 47 Refs., Illus. 

Cassava. Endemic goitre. Cretinism. Clinical manifestations. Iodine. Thiocyanates. Zaire. 

The existence of congenital hypothyroidism in the newborn the possible relations between 
thyroid function in the mother and that in the newborn, and the existence of a delay
in psychomotor development in regions of severe endemic goitre were studied. A thera
peutic and prophylactic trial was carried out at the Xarawa hospital in Ubangi with 2 
groups of pregnant women, a control group and the other receiving and injection of iodized 
oil (475 mg I/ml). The groups were constituted at random and were strictly comparable;
urine and blood samples were taken for the mothers and a blood sample from the umbilical 
cord of babies at birth. Psychomotor development of children was compared up to 4 yr of 
age, according to the Brunet-lAzine scale. It was found that an important fraction of new
born presented clear biologic signs of congenital hypothyroidism (20%/5000 births). The 
abnormalities of thyroid function are accompanied by a systematic decrease in the av. and 
overall distribution of T 4 values and by a systematic increase in the TSH conn. levels. In 
the control group, the av. of maternal T. was significantly lower than in the treated group.
It was shown that the degree of abnormality in thyroid function in the newborn is directly
limited by the thyroid status in the mother; the existence of a direct competition between 
maternal and fetal thyroid glands is suggested. (Summary by LB. Trans. by L.M.A.) H02 

0366 
14693 LAGASSE, R. at atl Mass treatment program with iodized oil. In Ermans, 
A.4. etal., eds. Role of cassava in the etiology of endemic goitre and cretinism. 
Ottawa, Canada, International Development Research Centre, 1980. pp.81-92. 
EngL, 28 Refs., Illus. 

Cassava, Endemic goitre. Iodine. Deficiency diseases. Maps. Zaire. 

The organization of a mass treatment program with low doses of iodized oil is described. 
The villages (5) were selected at random and were visited in a systematic manner. Data were 
compiled for a valid operational and epidemiological evaluation of the results. The effects 
of different doses of iodized oil administered to subjects of various ages were compared as a 
function of time following the treatment; the results of this subregion of severe endemic 
goitre were also compared with those obtained on Idjw! Island. With relatively small doses, 
of iodized oil, results were obtained comparable to those of other regions with higher doses; 
serum T4 , T,, and TSH levels were restored to normal levels for at least 3 yr, regardless of 
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age. it is concluded that a dose of 0.5 ml is sufficient to correct I deficiency and the bio
chemical indices of thyroid function but a higher dose is necessary to stabilize these results 

5 Yr. The decrease in urine I conen. with time after treatment was not significant Theover 
effect of age on thyroid function was demonstrated. The possibility of conducting a vast 
program of goitre control was demonstrated, through careful operational study and the 
application of a simple and specific technology. (Summary by LB. Trans by L.M.F.) H02 

0367 

14696 SIMONS-GERARD, E. et al. Foods consumed and endemic goltre in the 
Ubangi. In Ermans, A.., et aL. eds. Role of cassava in the etiology of endemic 
goitre and cretinism. Ottawa, Canada, International Development Research Centre, 
1980. pp.69-80. Engl., 7 Refs,, Illus. 

Cassava. Endemic goitre. HCN content Thiocyanates. Iodine. Chickwangue. Zaire. 

To evaluate the relation between dietary habits of populations of Ubangi-Mongala and 
epidemiological and metabolic characteristics of endemic goitre in this region, research was 
conducted on: (1) foods consumed and their methods of preparation; (2) food consumption 
as a function of the ethnic group and geographic location of the villages; and (3) cyanide 
content of the foods. Nutritional questionnaires were administered in 42 villages during the 
mass treatment campaign; a vertical analysis was used in 13'villages where biochemical data 
was available. Results were computer analyzed. It is concluded that even though the diet is 
relatively varied, cassava is the basic foodstuff: 67-97%of the subjects questioned had eaten 
cassava in the preceing 24 It Methods of preparing cassava vary considerably from one 
ethnic group to another and these differences play a critical role in the development of 
goitre. Serum and urine SCN conn. were higher in groups consuming fuku. Results indicate 
that the prevalence of goitre is critically linked to the balance between I supply and SCN, 
independently of the absolute quantity of I available. The variability in the cyanide content 
of fresh cassava roots is also confirmed. (Summary by LB. Trans.by L.M.F.) H02 

0368 
14697 DELANGE, F. etal. Effects of thiocyanate during pregnancy and lactation 

-on thyroid function in infants. In Ermans, A.M. at aL, eds. Role of cassava in the 
etiology of endemic goitre and cretinism. Ottawa, Canada, International Develop
ment Research Centre, 1980. pp.1 2 1-l 2 6 . EngL, 44 Refs., Illus. 

Cassava. Thiocyanates. Iodine. Deficiency diseases. Clinical manifestations. Zaire. 

The existence of a SCN overload in newborns and infants of maternal origin and also, its 
possible influence on the thyroid function in the newborn were evaluated. Serum conen. of 
SCN, TSH and thyroid hormones were measured in 5 groups of subjects in Ubangi: women 
during pregnancy and at delivery, newborns, lactating mothers, and breast-fed infants. SCN 
in the mother's milk was also measured. Results were compared with those found in similar 
groups in Belgium (controls). The relations between the maternal urinary I/SCN ratio during 
pregnancy and the serum levels of TSH, T4 and T, in the newborn were studied. It is 
concluded that cassava ingestion by pregnant and lactating mothers produces a SCN overload 
in the fetus, newborn and infants, even before they begin the systematic ingestion of 
cassava. It is probable that this exposure to SCN produces the development of thyroid 
insufficiency during the most critical period of adaptation to I deficiency, corresponding to 
the most active phase of differentiation of the central nervous system that intervenes in the 
pathogenesis of endemic cretinism. [Summary by LB. Trans. by LM.F.) H02 

0369 

14698 DELANGE, F. et aL Influence of goitrogens in pregnant and lactating rats 
on thyroid function in the pups. In Ermans, A.M. et aL, eds. Role of cassava in the 
etiology of endemic goitre and cretinism. Ottawa, Canada, International Develop
ment Research Centre, 1980. pp.127-134. EngL, 55 Refs., Illus. 
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Cassava. Laboratory experiments. Laboratory animals. Endemic goitre. Diets. Thiocyanates. 
Iodine. Deficiency diseases. Human health. 

The effect of goitrogenic substances administered to rats during gestation and lactation on 
the thyroid function in their pups was evaluated through an exptL model that simulated 
the situation of human newborns in-a zone of endemic goitre. Wistar rats, 2 days pregnant 
(175-250 g) were used, divided into 4 groups, each receiving a different diet which was 
based on the I-deficient Remington diet with the following modifications: (a) + 5 ug K1/ 
day; (b) + 10 mg SCN and 10 mg propylthiouracil (PTU)/day; (c) b + 25 pg KI in a single 
dose and (d) b + 200 gg 1 in a single dose. All the rats received 2.5 jig T4 /100 g wt./day and 
water ad libitum. It was coneluded that the administration of SCN and PTU to pregnant 
rats receiving an I-deficient diet produced a goitrogenic effect on the pups, detectable at 
birth but even more at weaning. At 16 days, the thyroid hyperplasia is associated with 
morphological changes of hyper-stimulation and biochemical signs of thyroid insufficiency. 
This can be the result of I deficiency and also the inhibitory action of the antithyroid drugs 
on the I conen. mechanism of the maternal mammary gland. It is suggested that, in humans 
also, the fetal and particularly, the lactation periods are critical for the action of goitrogenic 
substances on the thyroid function in the presence of severe I deficiency. (Summary by 
LB. Trans.by L.M.F.) H02 

0370 
14689 DELANGE, F., TBILLY, C.H. and ERMANS, A.M. Endemic goitre in 
Kivu area, Africa: focus on cassava. In Ermans, A.M. et a[., eds. Role of cassava 
in the etiology, of endemic goitre and cretinism. Ottawa, Canada, International 
Development Research Centre, 1980. pp.29-36. EngL, 35 Refs., Illus. 

Cassava. Endemic goitre. Iodine. Statistical analysis. Deficiency diseases. Thiocyanates. 
Human health. Zaire. 

A systematic epidemiological survey was conducted in Idjwi, whose total population
experiences severe I deficiency. Initial results revealed that the prevalence of endemic 
goitre was 10 times as great in the north as in the SW in spite of the fact that metabolic 
trials indicated that in both goitrous (a) and nongoitrous areas (b), the thyroidal radio
active I uptake was very high whereas measurements of urinary excretions showed low 
levels. However, a considerable reduction in plasma protein-bound I (PB427 I) was observed 
in (a). Ecological correlations were looked for among the variations (place, sex, age, family). 
A definite association between parents and their children was found regarding disease 
prevalence. The influence of various foods, particularly a tracer dose of 1I31, was deter
mined. It was concluded that the consumption of cassava grown in the goitrous area of 
ldjwi can partially inhibit I uptake by the thyroid and increase renal excretion, that in 
the presence of an I deficiency, constitutes the goitrogenic factor. Its mechanism of action 
has not yet been explained. (Summary by LB. Trans. by L.M.F.) H02 

0371 
14694 BOURDOUX, P. etal. Antithyroid action of cassava in humans. In Ermans, 
A.M. et al., eds. Role of cassava in the etiology of endemic goitre and cretinism. 
Ottawa, Canada, International Development Research Centre, 1980. pp.61-68. 
Engl., 34 Refs., lls. 

Cassava. Thiocyanates. Iodine. Deficiency diseases. Endemic goitre. Human health. Zaire. 

The degree of CN overload in the population of Ubangi is evaluated and the repercussions 
on the capacity of the thyroid to .adapt to I deficiency are estimated. The existence of 
endemic goitre in this region can be explained by the I deficiency affecting it, causing 
classic alterations in I metabolism. This study emphasizes the role of SCN overload whose 
effects are added to those of I deficiency. The only way to maintain a normal glandular 
function consists of an extreme thyrotropic stimulation. It is suggested that this stimulation 
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exerts a compensatory effect on the competition between SCN and I for the thyroid I
transport mechanism. It was confirmed that the source of SCN overload in Ubangi is closely 
related to cassava uptake. (Summary by LB. Trans by LM.F.) H02 

0372 
14688 ERMANS, A.M. et at. Studies of the antithyroid effects of cassava and of 
thiocyanate in rats. In-. et al., eds. Role of cassava in the etiology of endemic 
goitre and cretinism. Ottawa, Canada, International Development Research Centre, 
1980. pp.93-110. EngL, 46 Refs., Illus. 

Cassava. Laboratory experiments. Laboratory animals. Thiocyanates. Endemic goitre. 
Iodine. Mn. Detoxification. Africa. 

A series of exptl. investigations on rats between 1972-78 are reported. In expt. 1 the long
term effects of consuming cassava are compared with the effects of receiving graded doses 
of SCN to determine if a secondary endogenous production of SCN exists that accounts for 
the goitrogenic effects observed after the ingestion of cassava. This was confirmed due to 
the similarity of the anomalies produced after chronic ingestion of cassava with those 
produced by well-defined amounts of this cyanate in these exptL conditions. In expt. 2 
the short-term effect induced by the ingestion of a single cassava meal on the serum SCN 
concn. and its consequences on the thyroid uptake of radioactive I were determined. It 
was concluded that a single meal of raw cassava induced a marked rise in serum SCN conuh. 
that is associated with a concomitant inhibition of thyroid uptake of radioactive I. It is 
suggested that the detoxiftcation of cyanide is a process that takes several hours to reach 
equilibrium. In expt. 3 modifications of the I pump induced by a moderate increase of the 
SCN serum level in rats chronically supplemented with low doses of SCN were studied. 
Important effects, on the I pump were reported, in particular on I reexit. The hypothesis 
that an increased Mn supply could induce an antigoitrogenic effect was also studied. No 
action of Mn on thyroid function was found. (Summary by .B. Trans, by LM.F.) H02 

0373 
10998 A.D. Goitre problems linked to cassava-based diets. Ceres no. 64:24. 1978. 
Engl., Illus. 

Cassava. Endemic goitre. Laboratory experiments. Thiocyanates. Iodine. Deficiencydiseases. 
Cretinism. Zaire. 

A team of Belgian researchers studied the glandular effects of cassava on the population of 
Idjwi Island on Lake Kivu, in Zaire. Metabolic studies and expt. with animals helped 
discover the mechanism of action: cassava contains cyanogenie glucosides; when injested, 
these glucosides are detoxified producing thiocynnate; this, in turn, inhibits I intake by the 
thyroid gland. These physicians found that in Ubangi 60-70% of the people of the region 
had endemic goitre; among these, 10% are affected by cretinism and an unknown no. suffer 
from varying degrees of mental retardation. Belgian researchers in collaboration with the 
Belgian government, the Zaire Institute for Scientific Research and the International 
Development Research Centre of Canada have launched a campaign to eradicate goitre and 
cretinism in the Ubangi region. (Summary by FG.Trans= by LM.F. H02 
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14148 GOITRE PROBLEMS linked to cassava-based diets. Agricultural Infornia
tion Development Bulletin 5 21-22. 1979. Engl. 

Also in Ceres, Fao Review on Agriculture and Development, 64:1978. 

Cassava. Endemic goitre. Cyanogenic glycosides. HCN. Human health. Zaire. 
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Research on goitre carried out by a team.of Belgians on Idjwi Island (Zaire) is revie%ed. 
The mechanism of action of the toxic principle is briefly discussed along with the influence 
of cassava cv. and food preparation techniques used by different communities. (Summary 
by LB. Trans.by L.MY) H02 
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H03 Animal Feeding 

0375 
13290 SALAZAR, R. and ROSAS, H. Utilizaci6n del banano verde y yuca fresca 
en la alimentaci6n de ceridos en las etapas de ciecimiento y engorde. (Utilization 
of green bananasand fresh cassava in feedfor growingandfattening pigs). Panam i , 

Universidad de Panam. Facultad do Agronomfa, Progresos de Labores de Investi
gaciones Agropecuarlas 1976-1977. 1978. pp.529-545 Span., Sum. Span., 3 Refs., 

Cassava. Swine. Diets, Fattening, Finishing. Costs. Income. Panama, 

An expt. on nutrition was conducted with growing and fattening pigs in order to evaluate 
the possibility of partially substituting feed concentrates with unpeeled green bananas or 
fresh cassava. Twenty-four pigs were used, all of crossbreed races. Some were the result 
of crossbreeding Hampshire with Landrace and others were the result of this cross with 
Yorkshire or Duroc. The animals had an av. initial wt. of 13.43 kg. The pigs were kept in 
confinement for a period of 120 days and were fed rations of feed concentrate alone, 
70% feed concentrate + 30% green bananas (R,), 50%feed concentrate + 50%green bana
nas (R.) and 70% feed concentrate ± 30% fresh cassava (R,). The different rations were 
applied ad libitum. Statistical analysis of wt. gain, feed consumption and feed conversion 
did not reveal a significant difference (P.= 0.05) among treatments. However, feeding with 
R, and R2 gave the largest increases in wt. With regard to the cost of pig feeding, it was 
found that the group fed R. was the most expensive, while the one fed just the basic ration 
was the least expensive. However, the av. profit/animal was higher in pigs that received R, 
with a total of B/ 36.79, followed by animals fed R. with B/ 35.03. Animals that consumed 
the rations based on the feed concentrate alone reached a carcass length of 66.58 cm with 
fat 2.68 cm thick. Likewise, those that consumed R1 had a carcass length of 67.16 cm and 
fat 2.63 cm thick. Pigs fed R2 had a carcass length of 69.25 cm and fat 3.08 cm thick and 
the group fed R. reached a carcass length of 71.08 cm and fat 2.93 cm thick. The carcass 
dressing % reached in the group fed only the basic ration was 69.76%, those fed R, reached 
a carcass yield of 70.17%, those fed R2, 71,19% and the groupfed R3 obtained a carcass 
yield of 74.08% , resulting with the highest yield.,(Author's summary. Trans. by LM.F.) 
H03 

0376 
13299 CONCI, V.A. and LEBOUTE, E.M. Suplementago corn silagem de aiz de 
mandioca (Mambo utilissima, Pohl) nas fases de recria e terminaqgo de suinos. 
(Supplementation with cassava root silage in fattening and-finishingpigs). Anuario 
T6cnico do Instituto de Pesquisas Zoot6cnicas Francisco Osorio 5(2):1023-1084. 
1978. Port., Sum. Port., EngL, 74 Refs. 

Cassava. Swine. Diets. Silage. Fattening. Finishing. Costs. Animal nutrition. Brazil. 

A study was conducted on the effect of supplementing balanced diets with cassava root 
silage + 2-5% NaCI at the moment of silage on the performance of fattening and finishing 
pigs of the Landrace race as well as the cost of feeding. Thirty-two castrated male piglets 
were used with-an av. age of 91 days and wtof 27.42 kg at the initiation of the exptLperiod 
until an av. initial livewt of 95 kg was reached. The performance of the pigs was not altered 
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oy the consumption of cassava silage (P > 0.05). The addition of NaCI to the silage reduced 
consumption by the animals. The utilization of silage reduced feeding costs in pig produc 
tion. (Author'ssummary. Trana by L.M.F.) H03 

0377 
13727 UDO, H1, FOULDS, J. and SIAOSI, M. Cassava feeding trials on pigs.
Alafua Agricultural Bulletin 4(3):1-3, 16-19. Engl., Sum. EngI., 14 Refs., Illus. 

Cassava. Diets. Swine. Fattening. Cassava meal. New Zealand. 

An expt.was conducted to compare 3 pig grower diets containing 25, 30 and 40%cassava. 
All diets had the same energy, protein and S-containing ammo acids and lysine cohitents, 
The results showed no significant treatment effects on various pig production characteris
tics. It is concluded than in W. Samoa, pig grower diets using local materials such as cassava 
and copra can be compared with imported pig feeds. (Summary by Abstracts on Tropical 
Agriculture)H03 

0378 
13729 SONAIYA, E.B. and OMOLE, T.A. Cassava peels for finishing pigs. Nutri
tion Reports International 16(4):479-486. 1977. Engl., Sum. Engl., 11 Refs. 

Cassava. Tubers. Cortex. Cassava meal. Finishing. Digestibility. Dry matter. Diets. Nigeria. 

Cassava peels were sundrled, ground into a meal (CPM) and incorporated into finishing 
rations of local pigs at 0, 5, 10 and 15% levels. There was no difference in DM digestibility
though energy digestibility declined with increasing levels of CPM. All CPM diets were more 
efficient and promoted faster growth rate m pigs than the control diet. The 10%CPM diet 
induced the fastest rate of gain and highest feed conversion efficiency. The 15% CPM diet 
produced superior carcass measurements. High levels of cassava peel in the finishing rations 
of pigs produced slower rates of gain but better quality carcass in terms of backfat thick
ness, % lean cuts, loin eye area and % fat on loin than lower levels or 0% cassava peel. 
(Author'ssummary) -103 

0379 
12183 COSTA, PM.A. et'at Utilizaq'o da mandioca na alimentao de suiinos. 
(Cassava utilization in swine feeding). Informe Agropecuario 5(59160):96-99. 
1979, Port,, 12 Refs. 

Cassava. Research. Animal nutrition. Swine. Energy produetivity. Cassava chips. Brans. 
Cassava meal. Brazil. 

A literature review is given on the results obtained in research conducted on cassava 
utilization in swine feeding. A table is included with the relative values expressed in terms 
of wt. gain and av. consumption/day and feed conversion of wheat and maize residues, 
cassava chips, cassava bran and CM, and some of their combinations. It is concluded that 
cassava is a food capable of substituting maize as a source of energy in rations for growing
and finishing pigs if the levels of protein and the most limiting amino acids are suitable. 
(Summary by F. G. Trans. by LM.F.) H03 

0380 
12002 NASCIMENTO, J.S. Relat6rio dos trabalhos experimentais executados no 
Departamento de Nutriggo Experimental corn a farinha de mandioct (Description 
ofexperimental work conducted at the Department ofExparimentalNutritionwith 
cassavaflour. In Reunio da Comniss-o National da Mandioca, 6a., Recife, Pernam
buco, Brasil, 1972. Anais. Brasilia, Brasil, Ministerio da Agricultura. Departamento 
National de Pesquisa Agropecuia, 1972. pp.31-33. Port 
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Cassava.. Laboratory experiments. Nutritive value. Cassava flour. Protein enrichment. Me
thionine. Animal nutrition. Brazil. 

Three expt. were conducted at the Department of ExptL Nutrition of the Universidade de 
Pernauibuco (Brazil) which consisted in feeding groups of mice to determine: (1) the biolog
ical value of CF enriched with protein concentrates (fish, soybeans, and casein); (2) the 
nutritive value of mixtures of Macaqar beans + CF and' Mulatinho beans + CF, supplemen
ted with different levels of met. (0.3-0.4%), and (3) the nutritive value of the 2 previous 
mixtures but supplemented With protein concentrates. After 51 days, all groups of mice fed 
according to expt 1 showed similar growth values as control groups. Wt. gain/g of ingested 
protein shown by the-group fed with CF + fish was highly significant in relation to the CF 
+ soybean fed group. Animals fed with Macagar beans + CF supplemented with 0.3
0.4% met. consumed practically the same amount of protein as the control but showed a 
significantly higher wt. gain. When wt gains/g of ingested protein in animals fed with these 
2 mixtures were compared, it was observed that the animals fed Mulatinho beans + CF 
+ 0.3% met htid a significantly higher wt. gain. From expt 2, it was concluded that CF 
enriched with met constitutes a good supplement for beans deficient in this amino acid. 
Expt 3 is still in process. (Summary by F.G. Trans. by L.M.F.) H03 

0381 
12956 ROCHA, G.L. DA Supere o problema da alimentaoo do gado na sea 
corn: silagem, cana, capineirr e mandioca. (Solve the problem oflivestock feeding 
during drought wiih silage, cane, grasses, and cassava). Revista dos Ctiadores 34 
(406) :62-63. 1963. Port. 

Cassava. Animal nutrition. Cassava chips. Brazil. 

The most recommended ways to overcome the problem of livestock feeding during periods 
of drought in Sgo Paulo (Brazil) are described: silage (maize, sorghum, and some grass 
residues), sugar cane (also useful during rainy seasons) supplemented with 5-10%cottonseed 
cake in dairy cows and assuring a livewt. gain/day in finishing cattle with supplements 
consisting of 5% cottonseed cake + salt + minerals; grasses (var. Elefante Napier, Guatemala, 
Imperial, and Angola) are recommended; and cassava, fresh or in chips. (Summary by F.G. 
Trans. by LM.F.) H03 

0382 

13472 DES ESSAIS dan les ebtes-du-nord conftrment l'inte'6t actuel du manioc 
pour les pores charcutiers. (Current interest in cassava for fattening pigs is con
firmed). Elevage (Edition Porcin) no. 85:37. 1979. Fr., Illus. 

Cassava. Laboratory experiments. Swine. Diets. Animal nutrition. Nutritive value. France. 

In a trial conducted by the Departmental Cattle Establishment (E.DE.) on the north coasts 
of France, the incorporation of 15-30% cassava to substitute barley (36% barley in a normal 
diet) improved the quality of carcass meat; specifically, the fatty layer was less thick (26-27 
mm compared to 29 mm in controls). These results are of great interest since cassava had an 
intermediate nutritional quality (1 forage unit/kg). (Summary by LB. Trans. by L.M.F.) 
H03 

0383 
13221 PHALARAKSH, K., KHAJARERN, J.M. and PIVADOLPHIROD, S. An 
evaluation of the replacing value of cassava root meal for maize, broken rice or 
sorghum in layer diets. In Khon Kaen University. Faculty of Agriculture. Cassava/'

8 5 -10 3 
nutrition project; annual report 1978. Khon Kaen, Thailand, 1979. pp. . 
Engl., 3 Refs. 

Cassava. Research. Poultry..Animal nutrition. Cassava meal. Eggs. Dietary value. Thailand. 
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An expt. was conducted to evaluate the value of replacing cassava root meal for maize, 
broken rice and sorghum in layer diets. A total of 384 pullets of 2 strains was used (one
representative of a heavy breed and the other of a medium one) in 4 dietary treatments 
and was randomized into 4 groups of 24 pullets/treatment. Each one of the strains was 
distributed in individual cages, according to body wt., equalizing both main wt. and wt. 
distribution among the groups. Cassava root meal was used at 50% of the diet. For ten 28
day periods, the egglhen/day production, egg wt., yolk color, mortality rate and feed 
consumption were registered. Eggs laid in a 4-day period (at the middle of each 28-day
period) were collected, individually weighed and tested for interior quality and shell 
thickness. It was concluded that there was no adverse effect on egg production and wt. or 
shell thickness. Under heat stress conditions, cassava-fed pullets were more tolerant to 
stress and showed a lesser loss (42%) in terms of mortality than those that received maize, 
broken rice or sorghum diets (54%). (Summary by FG. Trans. by L.M.F.) 1103 

0384 
13220 SUBSTITUTION OF Thai cassava root products for cereals in layer rations. 
In Khon Kaen University. Faculty of Agriculture, Cassava/nutrition project; annual 
report 1978. Khon Kaen, Thailand, 1979. p.84. Engl. 

Cassava. Research. Poultry. Cassava products. Eggs. Animal nutrition. Thailand. 

An expt. was conducted to evaluate a comparative feeding value of various energy sources: 
cassava root products, maize, broken rice andsorghum. A total of 384 ready-to-lay pullets 
was used, half of which were of a heavy breed and the other of a medium one. Within each 
strain 2 of the 8 groups of 24 individually caged pullets were randomly assigned to receive a 
diet containing 50% cassava or 43% each of maize, broken rice or sorghum. Egg production
and the interior quality were recorded for ten 28-day production periods. The medium 
strain gave a significantly higher egg production than the heavy one. The interior quality and 
the egg shell thickness were also similar across treatments. The mortality rate of cassava-fed 
pullets (42%) was significantly lower than that of other cereals (54%). It was concluded that 
cassava products are as good an energy source as other cereals. (Summary by F.G. Trana by 
L.MF.J H03 

0385 
13764 AGUDU, E.W. An evaluation of cassava (Manihot esculenta, Crantz) as a 
dietary ingredient for chicks. Ph.D. Thesis. College Park, University of Maryland,
1979. 8ip. Engl., Sum, Engl., 70 Refs., Illus. 

Cassava. Cassava meal. Analysis. Fat content. Ash content. Fibre content. HCN content. 
Amino acids. Carbohydrate content Protein content. Glucose. Chicks. Diets. Animal nutri
tion. Dietary value. Ghana. 

The nutrient composition of CM made from peeled and non-peeled dried root samples was
determined. Proximate analyses of the meals showed that protein content (N x 6.25), fat 
and ash were low, ranging from 1.56-3.05%, 0.88-1.04%,and 2.00-2.45V, reap., on a DM 
basis. The resp. neutral detergent fiber values for peeled and non-peeled CM were 3.40 and 
6.01%, and those for acid detergent fiber were 1.95 and 4.85%. HCN content determined by
performing enzymatic hydrolysis of the meal with lnamarase followed by pyridine-baibi
turki acid photometric estimation was negligible. True ME values were determined using
adult White Leghorn mature roosters. The values for peeled and non-peeled samples were 
not very different from each other (3.43 ± 0.05 and 3.41 ± 0.20 kcallg DM, resp), but they 
were lower than that of yellow corn (3.80 ± 0.10 kcalfg). The amino acid profile obtained 
after running samples on a Durrum amino acid analyzer showed low amino acid values. An 
unidentified peak, probably a basic amino acid, was detected on the chromatogram. It 
occurred between the peaks of phenylalanine and histidine, and came off the column at 60 
min 18 s. The total time for all amino icids to pass through the column was 120 min. The 
amount unknown in peeled and non-peeled samples was estimated to be 0.022 and 0.024%, 
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resp. Available carbohydrate was estimated in 2-wk. chick bioassay studies. Graded levels of 
the test materials were added to a carbohydrate-free basal diet in which soybean fatty acid 
served as the sole non-protein energy source. WL gain of chicks was compared with gain of 
chicks on glucose standard diets. Plasma glucose was determined by the glucose oxidase 
method to observe any relationship between the level of available carbohydrate and readily 
available blood glucose. The estimated values for available carbohydrate were 92.4 and 
83. 8% for peeled and non-peeled CM, reasp. There was no relationship between the amount 
of available carbohydrate and plasma glucose. Three-wk. growth studies with I-day-old male 
chicks were undertaken to determine optimum incorporation of non-peeled CM in chick 
diets. Cassava was substituted (on wt. basis) for an equal quantity of corn-starel-soymeal
fiber mixture. Attempts were also made to improve the utilization of the meal by hydration, 
cooking and autoclaving. Cooked and autoclaved CM were incorporated into the diets as the 
principal source of energy. All diets were formulated to be isonitrogenous and isocaloric and 
contained 23% CP and 3245 kcaljkg/ME. Each treatment consisted of 3 or 4 replicates with 
8 or 10 chicks/replicate. Body wt. gain and group feed utilization were calculated at the end 
of each study. It appears that up to 30% CM could be incorporated successfully into chick 
diets. Levels > 30%tended to reduce wt gain and increase the feed/gain ratio. A 20-h hydra
tion process had no effect on the meal, but cooking non-significantly improved the meal 
quality. Autoclaving for 2.5 nin at 1.05 kg/cms , however, significantly (P < 0.05) improved 
the quality of the meal The relationship between autoclaving time and chick growth was 
linear between 0-20 min but longer duration (30 min) in subsequent investigations was not 
effective. (Author'ssummanry) H03 C03 

0386 
14174 RAKOTOSON, P.C.L. Le manioc dens rembouche du betail a Madagascar. 
(Cassava in cattle feeding in Madagascar). These Med. Vet. Toulouse, Universit6 
Paul Sabatier. Ecole Nationale Vgtrinaaire de Toulouse no. 34. 1977. Fr., 63 Refs. 

Cassava. Nutritive value. Digestibility. Swine. Cattle. Animal nutrition. Malagasy Republic. 

The importance of cassava utilization in cattle, swine, and bovine feeding in Madagascar is 
emphasized. The general characteristics of cassava and its essentially energetic feed value 
are given. It is the 2nd most important crop on the island and it is considered the most 
economic with extensive industrial possibilities. (Summary by LB. 7rans. by LM.F) H03 

0387 
11007 GUZMAN, M.R. DE Integration of backyard dairy-beef faning with the 
cropping systems of southeast Asia. Taipei, Taiwan. Asian and Pacific Council. 
Food and Fertilizer Technology Center. Extension Bulletin no. 110. 1978. 18p. 
EngL, 22 Refs., Illus. 

Cassava. Nutritive value. Leaves. Stems. Tubers. Pellets. Protein content. Fibre content 
Ash content. Mineral content Animal nutrition. Ca. P. Mg. Diets. Cattle. Forage. Taiwan. 

A method is outlined by which small farmers can effectively utilize crop residues and also 
some industrial by-products for small-scale dairy-beef cattle feeding. By-products include 
sugar cane and banana rejects, pineapple bran and waste, rubber seed meal, Leuccena 
leucocephala hedgerows with maize, and cassava. The importance of cassava leaf and stem' 
meal in ruminant feeding was analyzed; a table is included on the chemical composition 
of leaves, stems, roots, and pellets. Steers with an initial livewL of 250 kg were evaluated 
in 3 treatments: (a) 100% elephant grass (Pennisetumpurpureum); (b) 75% elephant grass 
+ 25% cassava forage (leaves and stems); and (c) 50%elephant grass + 50% cassava forage. 
A higher final livowt. was obtained in treatments (b) and (c) (392.7-and 379.0kg, resp.) 
than in treatment (a) (342.5 kg). A table is presented summarizing the effect of feed sup
plementation with cassava for cattle. (Summary by F.G. Trant by L.M.F.) H03 
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0388 
13226 KHAJARERN, S. Final conclusions and recommendations cassava/nutri
tion project In Khon Keen University. Faculty of Agriculture. Cassava/nutrition
project; annual report 1978. Khon Keen, Thailand, 1979. pp.144-188. Engh,
Illus. 

Cassava. Cassava products. Nutritive value. Animal nutrition. Analysis. Ash content. Fibre 
content. Protein content Thailand. 

In order to improve the quality of Thai -cassava products, the nutritive value of cassava was 
biologically'determined through feeding tests of broilers, laying hens, growing and finishing
pigs, and beef steers. The main factors responsible for the reduced biological value of cassava 
in the' diets were the low level of digestible nutrients, high HCN content in poultry rations, 
and the low palatability and unfavorable texture in pig rations. The nutritive value of Thai 
cas.ava products is approx. 10% lower than that of other countries. It is concluded that it 
is necessary to adjust the min. standard of export products, offer incentives to the producer,
improve the quality and reduce the HCN content through: (1)better drying techniques; (2)
washing the roots prior to chipping, and (3) peeling and drying roots before chipping. It 
is also necessary to find cheaper sources of high-quality protein and improve the biologically
utilizable energy content in cassava. Substitution of cassava for maize is economical only 
when cassava prices are lower than 60% of the maize prices. (Summary by LB. Trans. by 
LM.F. H03 

0389 
14158 MUSENGE, H.M., ANDERSON, J.G. and HOLDOM, R.S. Growth of 
Candida,utills on enzymatically hydrolysed cassava. Biotechnology Letters 2(1):
35-40. 1980. Engl., Sum. Engl., 14 Refs., IMlus. 

Cassava. Laboratory experiments. Cassava starch. Hydrolysis. Molasses. Tubers. Cassava 
flour. Biomass production. Protein content. Water content. Ash content. Fat content. Fibre 
content. Industrial microbiology. 

Enzymically hydrolyzed cassava starch was used for Candida utiffs cultivation. Highly
efficient starch hydrolysis was achieved, giving a 92% DE (-dextrose equivalent) syrup
after 15-20 h with bacterial 0.2% o-amylase liquid 120 (120 Nova Ban units/ml) and 
0.15% amylogucosidase 150 (150 Nova AG units/mI). Cyanide content fell during cassava 
processing to very low levels (0.15 mg/f) in the hydrolysate. Comparison of biomass yields
and protein of C utilis using molasses and cassava hydrolysate as substrates demonstrates 
the potential of the latter for yeast production. The composition of C. utilis biomass from 
cassava hydrolysate is: 62.25% protein, 2.2% ash, and 0.31% fat. (Summary by Food Sci
ence and Technology Abstracts) H03 C03 

0390 
11388 BERTOLIN, A. and SALOMONI, A.C.A. e E. "Mb dos tr6picos", born 
nutriente animal. ("The breadof the tropics",a good nutrientfor animals). Quem 6 
Quem na Agropecu~ia Brasileira 1977:78-80. 1978. Port., Illus. 

Cassava. Animal nutrition. Cassava meal. Canopy. Brans. Protein content Fibre content. Fat 
content Ash content. Tubers. Starch content Water content. HCN content. Brazil. 

The role of cassava in animal nutrition is analyzed. A description is given of the chemical 
composition of flours made from cassava leaves and branches, the preparation of bran and 
the elimination of HCN from roots. (Summary by F. G. Tran&by L.M.F H03 C03 

0391 
13273 MOHAN KUMAR, O.R., SREEMANNARAYANA, 0. and KISHAN RAO,
P. Utilization of tapioca meal by layer birds. Poultry Guide 15(10):33-34. 1978. 
Engl., Sum. Engl., 2 Refs. 
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Cassava. Research. Poultry. Cassava meal. Dietary value Eggs. Animal nutrition. 

A study was conducted with 2150 White Leghorn layers to determine the feeding value of 
CM at 0, 4, 5, 6 and 8% levels as a replacement for maize in layer rations. The axpt. was 
conducted for 1 mo. At 4% there was no significant difference in egg production as cdm
pared to the control (88.1 vs. 89.1%). As the %of CM increased in the diets, the av. feed 
consumption lowered and % egg production decreased (85.6% at 8% CM). It is concluded 
thht CM can be used up to 8%. (Summary by L.M.F. H03 

0392 

13473 DESAI, P.M. and SHUKLA, P.C. In vitro evaluation of wheat straw, urea 
and tapioca rations. Gujarat Agricultural University Research Journal 5(1):24-27. 
1979. Engl., 9 Refs. 

Cassava. Laboratory experiments. Diets. Dry matter. Digestibility. Cattle. 

The effect of supplementation of urea and cassava in varying levels on the wheat straw by 
ruminal microflora of buffalo bulls was studied by an in vitro technique. DM digestibility 
was significantly increased at 2% urea with 10% cassava. No significant difference was 
observed among 3 levels of urea with 20% cassava. Cellulose digestibility was highest with 
2% urea and 10% cassava. Higher levels of urea with 10% cassava and a higher amount of 
cassava with 3 levels of urea lowered the cellulose digestibility. Gradual increase in total 
VFA production was observed with 3 levels of urea and 2 levels of cassava. The pH values 
were within the range and had no effect on treatments. (Author'ssummary) H03 

0393 

12898 SOFGAN, LA. et aL Cooked cassava in urea rations for waterbuffaloes. 
Annales de Reeherches V6terinaires 10(213) ;450-461. 1979. Engl., 4 Refs. 

Cassava. Animal nutrition. Cooking. Nutritive value. Indonesia. 

The effect of cooking on the amylolysis sensitivity of cassava carbohydrate to runmn. 
microorganisms and its value as an energy source in urea-containing rations for water 
buffaloes were estudied. An in vitro incubation technique was used to measure the COher. 
of NH 3 , total VFA, and the synthesis of rumen microbial protein (RMP) from samples 
containing 0.5 g cooked cassava supplemented with urea. Cassava was cooked for 0, 30, 
60, or 90 rain and the level of urea supplement was 0, 1, 2, 3, 4, 5, or 6% of cassava DM. 
Data were subjected to variance analysis to study the effect of the treatments and 
orthogonal polynomial calculations were made to establish relationships among the param
eters under study. Cooking time significantly lowered NH3 conen. after 3 h of incu
bation. The effect of the length of cooking on total VFA conn. is very significant, with a 
linear relationship (P < 0.01). RMP synthesis is influenced by both length of cooking 
and the level of urea in the mixture. It was concluded that cooking cassava improved its 
sensitivity to amylolytic rumen microorganisms and provided readily available carbohydrates 
for zumen microbial growth in water buffaloes. (Summdry by F.G. Trans. by L M.E.) H03 

0394 

13734 AMEGEE, K. et a. Utilisation du manioc dans l'alimentation des volailles. 
(Cassavautilizationfor poultry feeding). Annales de l'Universite' du Benin 2(1):1£23
133. 1976. Fr., Sum. Engl., Fr., 6 Refs., Illus. 

Cassava. Laboratory animals. Poultry. Diets. Cereals. Cassava chips. Digestibility. Animal 
nutrition. Togo. 

A cereal-based diet, considered as normal, was compared to a diet containing 10% cassava 
chips for poultry rations. A total of 103 one-day-old Indian River fryers were used, which 
were fed a control diet (3042 kcal ME/kg feed, 21.40%CP, 5.13% cellulose; calories/protein 

154 



142) up to 1 me.; then they were divided into 2 groups, one receiving the diet containing 
cassava (3052 keal ME/kg feed, 20.8% CP, 5% cellulose; calories/protein = 146). It is 
concluded that, under these exptL conditions, cassava chip digestibility was analogous to 
maize digestibility, its price 2-3 times less, similar growth curves of the 2 groupsand av. wt. 
1934 and 1961 g for groups 1 and II, resp. at 12wk. of age. (Summaryby LB. Trans. byL. 
M.P.) 103 

0395 
13757 LE MEUR, D. Le manioc: dans le doute. (Doubts on cassava usage in 
countries belong to the ECM Pointe de .l'Elevage 99:20-21. 1978. Fr., Illus. 

Cassava. Nutritive value. Animal nutrition. Prices. 

Contradictory results axe presented on cassava: chemical analyses reflect an appropriate
product for animal nutrition but the results of feeding a group of 50 fattening pigs were 
disappointing, with the use of 30% cassava. If maize is assigned 1.15 UF (forage unit); 
cassava only obtains 0.86 UF/kg, even though its value in chemical analysis is 1.02 UF. 
Since cassava usage varies among countries belonging to the ECM (Italy = 0, Holland 
= 1,866,000 t in 1977) due to the differences among maize prices, the decision of buying 
or not cassava will depend on the prices of cereals (maize, barley). It is suggested that 
whole cassava roots have a higher chemical quality and better conservation than pellets 
or chips. The necessity of conducting more expt as well as trials on different cassava lots is 
emphasized. (Summary by LB. Trans.by L.M.F.) H03 

0396 
14113 PHUAH, Col. and HUTAGALUNG, R.I. Effects of zinc, iron and copper 
supplementation in cassava-based diets for broiler chickens. Pertanika 3(2):71-77. 
1980. Sng1., Sum. MaL, Engl., 26 Refs. 

Cassava. Laboratory experiments. Chicks. Diets. Zn. Fe. Cu. Cassava med. Animal nutrition. 
Nutritive value. Malaysia. 

Two expt. involving 216 chicks were conducted to assess the effects of supplemental levels 
of Zn (0, 25, 50 ppm) in combination with Fe (0, 25, 50 ppm) in expt. I and with Cu 
(0, 5, 10 ppm) in expt. 2, in diets containing cassava (40%) and profei (20-17%). The 
dietary treatments were arranged in a 3 x 3 factorial expt. Mineral supplementation in 
cassava-based diets had little overall effect on rate and efficiency of gain. Inclusion of 
increasing amounts of Zn in combination with Fe or Cu had inconsistent effects on fat and 
protein content of the carcass. Chicks fed cassava-based diets supplemented with Fe showed 
less carcass Zn levels, but had higher liver Zn content than those fed diets non-supplemen
ted with Fe. Raising the Zn content of the diet resulted in reducing Cu retention in the liver, 
regardless of its combination with Fe and Cu. (Author'ssummary) H03 

0397 
11489 SILAGEM, CANA, capineira, mandioca. (Silage, sugarcane, foragegrasses, 
cassava). Seleqes Agrfcolas 19(216):74-76. 1964. Port. 

Cassava. Forage. Animal nutrition. Composition. Brazil. 

A comparison is made among forages produced from sugar cane, forage grasses and cassava. 
Cassava forage is different from the others since it has a low fiber content but a high carbo
hydrate content. (Summary by F.G. Trans. by L.MR) H03 C03 

0398 
14125 TOTSUKA- K. et al Study of nutritive value of cassavd in rations for 
growing and finishing pigs. Japanese Jobrnal of Zootechnical Science 49(4):250
257. 1978. lap., Sum. lap., Engl, 15 Refs., 1lus. 
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Cassava. Laboratory experiments. Nutritive value. Diets. Swine. Finishing. Pellets Digesti
bility. Food energy. Protein content. Mineral content. Fat content, Fattening. Animal nutri
tion. Japan. 

The present study was conducted to determine the nutritional value of cassava in balanced 
pig rations. In this expt. 2 problems were studied: (1) the %of cassava that could be used in 
pig rations without inducing a disadvantageous influence; for this purpose the content of 
cassava was raised from 0, 7.5 to 15% in growing rations and 0, 10 up to 20% in finishing 
rations and (2) the use of cassava in pelleted diets. The effects of pelleted cassava diets on 
overall performance, health and carcass quality were compared to those of mash diets. In 
addition, a digestibility test -of cassava was caried through. The results obtained were as 
follows: (1) .Apparent digestibility of cassava was 36.4% for CP, 44.3% for crude fat, 
54.5% for crude fiber and 95.6%for N-free extract. Cassava contained 87.2%TDN and 3760 
keal digestible energy/kg of DM. Energy digestibility (digestible energyfgross energy) x 100 
was 89.2%. The caloric value and the digestibility of N-free extract were high. The digestible 
CP content of cassava product was 0.9%. The protein, mineral and fat contents were nutri
tionally minor components. 2) Feeding expt. were conducted to study the possibility of 
substituting cassava for cereals in rations for growing and finishing pigs. While pelleted diets 
containing cassava (up to 15% in growing rations and 20% for finishing pigs) resulted in 
performances similar to those with maize-based diets, poorer growth and feed efficiency 
were recorded for cassava-based diets when they were fed in mash form. Cassava-based 
rations in mash form were found to be disliked by swine due possibly to irritation to 
respiratory organs and eyes, but in contrast, pelleted rations were readily accepted similarly 
to conventional rations based on maize; 3) The results of fattening expt. have shown that 
health and carcass evaluation were not influenced by the level of cassava up to 20%. (Au
thor's summary) H03 

0399 

3198 MANER, 1.H. Alimentaci6n de cerdos con raciones basadas en yuca. (Swine 
nutrition with cassaka-basedrations). Call, Colombia, Centro Intemacional de Agri
cultura Tropical, 1971. 16p. Span. 

Cassava. Swine. Animal nutrition. Diets. Fresh products. Supplements. Feeds and feeding. 
Colombia. 

Three methods of feeding growing and finishing pigs fresh cassava and protein supplement 
are described: (1) supplement and cassava ad libitum; (2) cassava ad libitum and the supple
ment in controlled quantifies to satisfy the daily requirements of protein in pigs depending 
on their wt.; and (3) a balanced mixture of fresh cassava and supplement prepared to supply 
a certain protein level, ad libitum.(Extractedfromauthor'ssummary. Trans.by L.M.KJ H03 

0400 

5717 SHULTZ, T.A., SHULTZ, E. and CHICCO, C.F. Pressure cooked urea-cassava 
meal for lambs consuming low quality hay. Journal of Animal Science 35(4):865
870. 1972. EngL, Sum. EngL, 22 Refs. 

Cassava. Supplements. Lambs. Cassava meal, Animal nutrition. Nutritive value. Digestibility. 
Venezuela. 

Four groups of lambs were fed low quality hay for 90 days. One group served as control 
while the others received one of the following isocaloric, isonitrogenous supplements: 
sesame-CM; uncooked urea-CM; and pressure cooked urea-CM. Av. daily gaint were 17, 67, 
35, and 49 g, reasp. (P < 0.05). Less OM and cellulose were digested by the control. N 
retention for the resp. treatments was 0.6, 3.8, 2.6, and 3.7 glanimal/day; differences were 
significant except between the sesame-CM and pressure cooked urea-CM diets. The un
cooked urea supplement presented higher levels of rumen ammonia at 1/ h, and more blood 
urea at 6 h post-consumption of the supplement. The cooked urea-cassava supplement 
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resulted in more microbial N than the uncooked substrate, at 6 and 24 h and was equal to 
the vegetable supplement at 24 h post-consumption. Plasma protein levels were higher for 
the supplemented groups than for the control group. All supplements produced more 
individual and total VFA than the control. The urea-cassava treatments presented more 
propionic, butyric and total acids than the sesame-cassava diet, while the reverse was true 
for isovaleric acid. (Author's summary) H03 

0401 
7513 RAJAGURU, A.S.B. Problem of HCN in cassava. Peradeniya. University of 
Sri Lanka. Faculty of Agriculture. Paper no. 75-7. 1975. 9p. Engl., Sum. Engl, 1 
Ref. 

Cassava. Chicks. Diets. Cassava meal. Tubers. HCN content. Vitamin B. Supplements. Drying. 
Storage. Deterioration. Animal nutrition. Sri Lanka. 

The growth inhibitory effects of high levels of CM in chick rations could not bi corrected 
by increasing the levels of fat-soluble vitamin B complex levels in rations. But this effect was 
corrected when both protein and vitamin B complex levels were increased in rations. HCN 
content was higher in immature tubers than mature tubers. Tuber skin contained more 
HCN than peeled tfibers. Ca. 50% of HCN in tubers was eliminated during chip drying. 
When tubers were allowed to dry, I-CN levels increased approx. 80% within the 1st 24 h, 
ihdicating a possible HCN synthesis. The storage of tubers in water caused a HCN reduction 
of approx. 50% in mt 12 h. Keeping tubers under dry conditions prior to their storage 
in water did no affect the removal of HCN. But peeled tubers required at least 6 h under 
dry condition before storage in water to reduce HCN levels. Complete elimination of HCN 
was possible by soaking in water dehydrated cassava chips from peeled and unpecled tubers. 
This dry-soak-dry method also eliminated soluble proteins from the chips, improving their 
starch quality. To reduce HCN to a non-toxic level from boiled cassava products, whole 
tubers had to be soaked in water for at least 24'h; peeled tubers, for at least 18 h. HCN 
content of stored dehydrated cassava chips decreased during storage. Undamaged cassava 
tubers could be stored underground for over 2 me. Broilers exhibited and increased growth 
response to rations containing CLM levels of up to 200. (Author's summary) H03 

0402 
13214 SUBSTITUTION OF cassava for cereals and their milling by-products in 
compound animal feeds. Ih Khon Kaen University. Faculty of Agriculture. Cassava/ 
nutrition project; annual report 1978. Khon Kacn, Thailand, 1979. pp.33-37. 
EngL, Illus. 

Cassava. Food energy. Cassava chips. Pellets. Protein content. Ash content, HCN content. 
Mineral content. Water content. Dietary value. Poultry. Swine. Toxicity. Animal nutrition. 
Thailand. 

The main activities carried out in 1978, regarding the substitution of cereals and their 
milling by-products with cassava are summarized and several related tables are included. 
Accomplished activities were concentrated on: biological titration of various cassava pro
ducts in broiler ai.d pig rations; the evaluation of HCN toxicity and of protein level in 
diets for broilers; evaluation of certain diet supplementation on pig performance; compari
son of nutritive value-of cassava and other cereals in poultry and pig rations and finally, a 
confirmative trial on the substitution of cereals with cassava in layer diets. (Summary by L 
B. Trans. by L.M.F.) E03 C03 

0403 
13215 SUBSTITUTION OF Thai cassava root products for cereals in broiler 
rations. In Khon Kaen University. Faculty of Agriculture. Cassava/nutrition 
project; annual report 1978. Khon Kaen, Thailand, 1979. pp.38-41. EngL 
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Cassava. Dietary value. Food energy. Cassava chips. HCN. Toxicity. Poultry. Diets. Pellets. 
Protein content Animal nutrition. Thailand. 

Six expt. conducted to substitute cereals with Thai cassava products are reported. In 2 
trials of biological titration, it was demonstrated that cassava A had an energy value of 
93% of that of maize; a formula for adjusting the chemical grade according to HCN content 
was proposed. In other trials, the replacing value of cassava for maize, sorghum, and rice 
byproducts was compared in broiler rations in which the av. energy value of cassava chips 
was approx. 90% of that of maize. In a study evaluating HCN toxicity and protein levels 
in cassava diets for broilers- it was concluded that intact cassava HCN was more toxic than 
KCN in equivalent amounts and at a lower than the lethal dose. It was also concluded that 
the recommended level for supplementing fat to a ration with a high cassava content was 
5% of the diet. fSummary by LB. Trans. by LM.F.) H03 

0404 
10995 ATHANASSOF, N. Contribuiao paxa o estudo des ramas de mandioca 
commun coma forragem na alimentagao do gado leiteiro. (Contribution to the 
study of cassava branchesasforagein dairy cattlefeeding). Seo Paulo, Brasil, Secre
taria da Agricultura, Commerclo e Obras Publicas do Estado de Sio Paulo, 1923. 
2 5p. Port., Illus. 

Cassava. Bram. Dietary value. Dairy cattle. Diets. Stems. Dry matter. Protein content. Fat 
content. Nutritive value. Animal nutrition. Brazil. 

An expt. was conducted at the Posto Zootechnico, annexed to the Escola Agricola Luiz de 
Queiroz, Sgo Paulo (Brazil) to determine if cassava branches have nutritive value or special 
properties when used as bran in dairy cattle feeding. Twelve Friesian cows were used and 
given 3 rations distributed over 3 periods of 12 days each. The rations consisted of a base 
diet (made of wheat bran, rice, grinded maize, chopped cassava roots, and grass), adding 
5 kg cassava branch bran in the 1st and 3rd period and 5 kg chopped sugar cane during the 
2nd. Cows were milked twice a day and milk was measured for each cow; cows were also 
weighed at the beginning and at the end of each period. It is concluded that the cassava 
branches as bran can be included in the category of green forage due their to composition 
and properties. This forage is well accepted by cows; if the ration of 10 kg/day/head is not 
exceeded, animals easily become accustomed to it. During the 1st and 3rd period, milk pro
duction and wt. increased. Cassava branches can be used advantageously in feeding all 
domestic animals during drought seasons. It is recommended not to store cassava branches 
in piles for more than 24-36 h. (Summary by F.G. Trans. by LMY.) H03 C03 

0405 
14680 OTCHERE, E.O. et al. Response of sheep to rice straw or cassava peels 
fortified with urea and molasses as supplemental feeds to grazing. Ghana Journal of 
Agricultural Science (Ghana) 10(1):61-66. 1977. Engi., Sum. Eng,, Fr., 18 Refs., 
Illus, 

Cassava. Sheep. Diets. Supplements. Cortex. Dry matter. Protein content. Fibre content. 
Dietary value. Animal nutrition. Ghana. 

Dried cassava peels and rice straw fortified with urea were fed to sheep to determine if these 
diets are suitable as dry season supplements to grazing sheep on the Accra plains (Ghana). 
Results indicated that: (1) mixed cassava peels was superior to rice straw as dry season 
supplemental feed to grazing sheep; (2) non-supplemented sheep lost about 15% of their 
body wt. during the dry season; (3) during the following rainy season, non-supplemented 
animals gained wt. faster than the animals which received supplements during the dry 
season, except that animals on cassava peels maintained their wt. gain advantage during the 
following rainy season; and (4) animals which received no supplement during the dry season 
exhibited a higher degree of compensatory growth during the rainy season. (Author'ssum
mary) H03 
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0406
 
13409 BECKER, M, 0 usQ da mandioca na alimenta'o animal. (Use of cassava 
in animalnutrition). S5o Paulo, Brasil, 196?. 9p. Port. 

Cassava. Animal nutrition. Swine. Poultry. Dairy cattle. Research. Dietary value. Cassava 
meal. Brans. Brazil. 

The results of investigations conducted by the Dept. of Animal Production in Sko Paulo 
(Brazil) with poultry, dairy cattle, and growing pigs are given. One-day-old chicks were fed 
with maize, sorghum, CM, and rice bran diets up to 4 weeks of age. It was concludedtbat 
there was less wt. gain, poorer conversion, and higher mortality with CR. At the exptl. 
station located tn Pindamonlangaba, the expt. was conducted with dairy cows, providing 
roots as supplement during the rainy season, which proved its efficiency in dairy produc
tion. At the Centro de Nutraqffo Animal de Nova Odessa, an expt. was conducted with 
growing pigs, partially or totally substituting maize for whole cassava bran; as the % of 
whole cassava bran increased, wt. gain and the conversion index decreased. (Summary by 
FG. Trans by L.M.F.) H03 

0407 
13413 TlESI'NIllAUSEN, I.M.E.V. VON UtilIza'o da mandiocaesubprodutosdo 
dlcool na alimentaq o bovina. (Utilization of cassava and alcohol by-products for 
bovine nutrition). In Curso de Capacitaq'o de Tdcnicos para a Cultura da Mandioca, 
Lavras, Brasil, 1978. Trabalhos apresentados. Lavras, Escola Superior de Agricultura 
de Lavras, 1978. 27p. Port., 21 Refs., Illus. 

Cassava. Animal nutrition. Tubers. Cassava chips. Brans. Protein content. Carbohydrate 
content. Wastes. Toxicity. Cultivars. HCN content. Brazil. 

The worlwide problem of human nutrition, regarding food of animal origin, is broadly 
analyzed, in particular for Brazil; the use of cassava (roots, meal, leaf and stem hay) and 
alcohol by-products (solid residue and vinasse) in bovine nutrition is proposed as a partial 
solution. A brief literature review is given and potential production and toxic principles are 
discussed. Finally some guidelines for research are indicated. (Summary by LB. Trans. by 
L.M.F.) H03 

0408 

14624 AHMED, F.A, Feeding eassava to cattle as an eitergy supplement to dried 
grass. East African Agricultural and Forestry Journal 42(4):368-372. 1977. Engl., 
Sum. Engl., 18 Refs. 

Cassava. Research. Diets. Cattle. Digestibility. Dry matter. Protein content. Fibre content 
Ash content. Starch contenL Supplements. Animal nutrition. Sudan. 

The use of cassava in livestock rations has been examined. In the expt. reported here the 
intake and digestibility of grass diet supplemented with cassava at 2 different levels was 
studied with 6 Friesian steers in a latin square design. Long artificially dried grass was 
given ad libitumin 1 treatment and a supplement of 21 and 42%cassava was offered in the 
other 2 treatments. An adaptation period of 2 wk. was allowed. The exptl. period was of 
3 wk. preliminary and 10 days collection period. No significant differences between the 3 
treatments in the DM, OM or ME intakes were observed though the intake of the forage 
tended to be lower when the cassava was used for supplementing the diet. The DM and 
OM digestibilities showed no significant difference. The digestibility of crude fibre %as 
%ignificantly lower (P < 0.05) when the cassava was supplementing the dried grass than 
when the grass was offered alone. No significant variation between the pH of the rumen 
liquor samples collected from the animals was observed. (Author'ssummary) H03 
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0409
 
14192 FFOULKES, D_ and PRESTON, T.R. Efecto sobre el consumo volmtario 
y digestibilidad de suplementar tallo de aia integral picado con puntas de calia,
hojas de plitano o forraje de yuca. (Effect ofsupplementing chopped sugar cane 
stems with sugar cane apices, plantain leaves, or cassavaforage on voluntary con
sumhption and digestibility). Producci6n Animal Tropical 4(1) :36-40. 1979. Span., 
Sum. Span., 9 Refs., lltus. 

Cassava. Laboratory experiments. Cattle. Forage. Digestibility. Dry matter, Protein content. 
Animal nutrition. Dominican Republic. 

Four Zebu bulls with 200 kg livewt. were used in a 4 x 4 latin square design to measure 
voluntary intake and digestibility of chopped sugar cane stems alone (check) or mixed 
(67:33, fresh basis) with sugar cane apices, plantain leaves, or cassava forage, The estimated 
av. were DM digestibility, 67.1, 72.1, 68.7, and 64.4 ± 2.42% ; total DM consumption,
2,98, 3.43, 4.0, 4.1 ± 0.21 kg/day; consumption of sugar cane stems, 2.98, 2.55, 2.97, and 
3.03 ± 0:21 kg DM/day, for the check, sugar cane apices, plantain leaves, and cassava 
forage treatments, resp. The addition of the 3 significantly improved (P < 0.03) the total 
consumption of DM without having significant effects on the consumption of sugar cane 
stems of on DM digestibility of DM. (Author's summary. Trans by LM.F.) H03 C03 

0410 
14193 MARTIN, F.S., REYNA S.,P. and VILLARROEL, C. Ensayo preliminar
de la utilizaci6n de [a yuca (Manihot sculenta)' en raciones para parrileros. 
(Preliminary trial on cassavautilization in rationsfor broilers). Revista de Investi
gacionos Pecuarias 4(1) :62-64. 1979. Span., 5 Refs. 

Cassava. Chicks. Cassava meal. Diets. Animal nutrition. Peru. 

The Programa Acad6mico do Medicina Veterinaria of the U. Nacional de San Marcos, 
Lima (Peru) conducted a trial using 72 male chicks distributed in 4 groups of 18 chicks 
each and fed with levels of 0, 10, 20, and 30% CM, resp. Records were kept for feed 
consumption, conversion index, and mortality. It was found that the wt, were similar 
between the control and the 10% CM diet, and that wt. decreased as the levels of CM 
increased. The conversioh index was higher in the ration containing 10% CM as compared 
to the other treatments. The main problem found in the utilization of CM is the presence
of contaminants and probably the decrease in growth. (Summary by F.G. Trans&by L.M. 
F.) H03 

0411 
15034 FOMUNYAM, R.T., ADEGBOLA, A.A. and OKE, O.L. The role of palm
oil in cassava-based rations. In Terry, E R, Oduro, K.A. and Caveness, F. eds. 
Triennial Root Crops Symposium of the International Society for Tropical Root 
Crops, lst., Ibadan, Nigeria, 1980. Tropical root crops: research strategies for the 
1980s. Proceedings. Ottawa, Canada, International Development Research Centre. 
Series IDRC-163e. 1981. pp.152-153. Engl., Sum. Engl., Ft., Illus. 

Cassava. Animal nutrition. Diets. Linamarin. Detoxification. Nigeria. 

Palm oil retards the decomposition of the intennediate products of linamarin (acetone
cyanohydrin) and amygdalin (mandelonitnile); thus, in animals fed cassava-based diets 
supplemented with palm oil, the delay in decomposition may prevent absorption of the 
linamarin. A basic medium (pH 8-9) accelerates the breakdown of these compounds. (Au
thor'ssummary) H03 

0412 
14635 JALALUDIN, S. La yuca coma alimento para ganado y ayes de corral. 
(Cassava as cattle and poultry feed). Xalapa, Veracruz, histituto National de Inves
tigaciones sobre Recursos Bi6ticos, 1980. 3 1p. Span., Sum. Span., Illus. 
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Cassava. Tubers. Loaves. Cassava meal. Animal nutrition. Starch content. Poultry. Swine. 
Dry matter. Protein content. Fibre content. Ash content Mineral content. Fat content. 
Digestibility. Amino acids. Malaysia. 

CM is very rich in starch and therefore, in energy (ME = 3.23 kcal./g) but very poor in 
protein (< 2.5%), mineral, and vitamin content. Cassava leaves have a high protein content 
(20.5-36.4%) and can replace alfalfa flour in feed rations. Cassava tubers and leaves contain 
variable levels of HCN, depending on the var. No toxic effect was observed with cassava 
usage, except when chicks were fed large amounts, mortality was high. Levels recommended 
for growing chicks, layers, and swine are 10, 20, and 40%, resp. A definite recomendation 
is not given for bovine cattle but a good growth rate was obtained with cattle fed up to 
75% cassava in their diet. Eggs and meat produced by hens and pigs fed cassava, tended to 
be whitish in color but this can be prevented by adding pigments to the diet. Cassava as an 
energy ingredient is not equal to maize. Even at recommended levels, its use depends on the 
cost since it is necessary to supplement cassava with minerals, vitamins, and proteins. 
(Author'ssummary. Trans.by LM.F.) H03 

0413 
14658 GOMEZ, G. Utilization of cassava for animal feeding. Cassava Newsletter 
no. 4:15. 1978. Engl.,4 Refs. 

Cassava. Marketing. Animal nutrition. Costs. 

The most important potential market for cassava consumption is for animal feed. Aspects 
of technology and cost prices are discussed. (Summary by Abstracts on TropicalAgricul
ture) H03 J00 

0414 
14634 VIETTES, C.M. Empleo de alimentos no tradicionales en a alimentaci6n 
de cerdos. (Use of nontraditionalfeeds in swine nutrition). Revista de Medicina 
Veterinaria 59(6) :321-326. 1978. Span. 

Cassava. Nutritive value, Dry matter. Protein content. HCN contenL Animal nutrition. 
Cassava meal. Swine. Argentina. 

Aspects regarding the nutritive value, chemical composition, major difficulties, and some 
experiences on using products such as sugar cane syrup, cassava (fresh or as flour), plantain, 
and soybean seed in swine nutrition are given. (Summary by F.G. Trans. by L.M.F.) HO3 
C03 

0415 

14677 PHUAH, C.H. and HUTAGALUNG, R.I. Zinc and iodine supplementation 
for chickens: effects of zinc and iodine supplementation in the cassava-based diets 
on performance and body composition of broiler chickens. Malaysian Agricultural 
Journal 51(3):311-317. 1978. Engl., Sum. Engl., 20 Refs. 

Cassava. Chicks. Diets. Supplements. Zn. Iodine. Animal nutrition. Malaysia. 

An expt. involving 108 chicks was conducted to assess the effects of graded levels of Zn 
(0, 25, and 50 ppm) in combination with 1 (0, 25, and 50 ppm), in diets containing cassava 
(40%) and -protein (19-17%). 1 supplementation in the cassava-based diets resulted in de
pressed rate of gain (P < 0.01) and feed conversion efficiency (f < 0.05) whereas Zn sup
plementation had little overall effect on rate and efficiency of gain. There was also a signifi
cant (P < O.OS) Zn-I interaction effect on performance. Carcass protein was significantly (P 
< 0.01) reduced by dietary Zn supplementation whereas I produced a reverse effect. (Au
thor'ssummary) H03 
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0416
 
14654 LONGE, O.G., FAMOJURO, E.O. and OYENUGA, V.A. Available carbo
hydrates and energy values of cassava, yam and plantain peels for chicks, East 
African Agricultural and Forestry Journal 42(4):408-413. 1977. EngL, Sum. Engl., 
21 Refs. 

Cassava. Laboratory experiments. Chicks. Cortex. Dry matter. Protein content. Fibre 
content. Ash content. Sugar content Starch content. Nutritive value. Animal nutrition. 
Nigeria. 

Two expt. involving 540 chicks were conducted to evaluate the nutritive value of cassava, 
yam, unripe and rlpe' plantain peels. Proximate analysis as well as soluble sugars + starch 
were determined. In expt. 1, the ME values of cassava, yam, and both unripe and ripe 
plantain peels were established by giving di6ts containing 30% of these components, and a 
reference diet containing 30% glucose, to triplicate groups of 10 chicks from 10-22 days of 
age. Feed intakes and excreta were recorded-during the last 5 days. The ME of the 4 carbo
hydrate sources, same order as above, was 1.48, 2.25, 2.74 and 2.89 kal/g DM, repre
senting 41.0, 57.7, 66.7, and 69.6% of the gross energy values. In expt. 2, 39 groups of 10 
White Rock chicks, 3 days old, were given 1 of 13 isocaloric, isonitrogenous diets which 
had been prepared by incorporating 0, 10. 20, or 30% of the above 4 items into a diet 
based on maize and groundnut oil meal By 28 days of age, birds given the basal diet had 
gained 605 g for feed intake of 1.75 gig gain. The corresponding values for body wt. gain 
(g) of birds given the increasing dietary levels (10, 20, or 30%) were for: cassava 489, 420, 
and 369, resp.; yam 579, 555, and 478, resp.; unripe plantains 582, 573, and 529, resp.; and 
ripe plantains 591, 580, and 511, resp.; feed/gain ration (gIggain) for different levels were: 
cassava 2.06, 2.54, and 3.57, resp.; yam 1.83, 2.11, and 2.82, resp.;unripe plantains 1.78, 
1.96, and 2.27, res.; and ripe plantains 1.81, 1.91, and 2.30, resp. (Summary by Nutrition 
Abstracts andReiiews) H03 C03 

0417 
16144 BELL, G.D. and NORTON, B.W. The nutritive value of cassava (Manihot 
eseulenta) leaf for sheep.Jn Cassava Research Program. St. Lucia, Australia, Univer
sity of Queensland. Department of Agriculture, 1981. pp.8 4 -86. Engl., 3 Refs. 

Cassava. Laboratory experiments. Laboratory animals. Sheep. Cassava leaf meal. Animal 
nutrition. Nutritive value. Diets. Dry matter. Ash content. Australia. 

The acceptability and utilization of cassava leaves by sheep when offered alone or in combi
nation with pangola grass hay were studied. Twelve adult Merino x Border Liecester wethers 
(av. body wt. 45 kg) were used in a factorial design with 4 treatments and 3 replications. 
Three wethers were allocated in each one of the following dietary treatments: 100%pangola 
grass; 67% pangola grass + 33% cassava leaves; 33%pangola grass+ 67% cassava leaves; and 
100% cassava leaves. All sheep were adapted to their resp. diet over 14 days and measure
ments of feed intake and digestibility were recorded in the final 7 days. All diets were offer
ed ad libitum and feed refusals, feces, and urine collected and sampled daily. The pangola 
grass diet had a high N content and yet, was poorly digested by sheep. The addition of 
33% cassava leaves significantly increased the voluntary intake of the mixture; further addi
tions of cassava leaves also significantly increased total intake. It was concluded that cassava 
leaves as either a sole feed or in combination with other feed is readily acceptable to sheep 
and provides a rich source of protem N, which is efficiently used by sheep for tissue storage. 
(Summary by F.G. Trans. by L.M.F.) H03 

0418 
15006 AKINSOYINU, A.O. and MBA, A.U. Influenceofdietarylevelsofcassava 
flour on dried citrus pulp utilization by the West African dwarf goats. African 
Journal of Agricultural Sciences 5(2):41-47. 1978. Eng., Sum. Fr., Eng., 25 Refs. 

Cassava. Goats. Diets. Cassava meal. Digestibility. Protein content Dry matter. Animal 
nutrition. Nutritive value. Africa. 
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Twenty four West African dwarf castrated goats, 8-10 mo. old and 7-10 kg livewt. were 
used to study the protein and energy values of citrus pulp diets in which'10, 20, 40, and 
80% of the milled citrus pulp was replaced by CM on a dry wt. basis. The control ration 
contained 95% citrus pulp and the basal diet was Cynodon nlemfitensis grass hay. The sun
dried citrus pulp with the seeds contained 8.5% CP, 16.02% crude fibre and 66.55%N-free 
extract' (NFE) on a DM basis. Four goats were placed on the basal hay, the control and on 
each of the 4 exptl. rations which were fed as supplement to C. nlemfuensis grass hay. The 
expt. lasted 60 days. Digestibility with N-balance studies was carried out during the last 7 
days. DM and NFE digestibilities showed no significant differences among the treatment 
means. Av. ad libitum daily DM intake/W0 g and the DM digestibility of the rations were 
107.19 g and 80.06% resp.; ca. 60% of the intake was from the ration. CP, crude fibre, and 
energy digestibilties, N-balance digestible energy (DE), ME, and growth rate increased as the 
dietary levels of cassava were increased. Results, however, indicated that any increase in the 
CM level beyond 40% was riot beneficial as the performances of the goats were only margin
al. (Author'ssummary) H03 

.0419 
16114 BUITRAGO, J., GOMEZ, G. and TRUJILLO, C. Yuca ensilada suplementa
da con varias fuentes de protefna en raciones para cerdos. (Ensiledcassavasupple
mented with varioussourcesofproteinin pig rations).In Reuni6n Latinoamericana 
do Producci6ii Animal, 7a., Panam6, 1979, Programa y Compendios. Panami, Aso
eiaci6n Panamefia de Producci6n Animal, 1979. pp.NR 53. Span. 

Cassava. Laboratory experiments. Laboratory animals. Swine. Animal nutrition. Silage. 
Supplements. Nutritive value. Colombia. 

The objective of this study was to evaluate several combinations of soybean cake (SBC), 
cottonseed cake (CC), and fish meal (FM) to supplement rations based on ensiled cassava 

.roots for growing and finishing pigs. Supplements contained levels of protein between 
41-52% , but the daily ration was controlled to offer an equal amount of protein in all treat
ments according to animal wt. The expt. lasted 126 days and ended when the pigs of the 
choice treatment reached a wt. of 90 kg. Daily wt. gain (kg) and feed efficiency (feed/gain) 
of the control group (1) and the treatments with ensiled cassava supplemented with SBC (2), 
FM (3), SBC-CC (4), and CC-FM (5) were: (1) 0.56 and 3.68; (2) 0.59 and 3.60; (3) 0.50 
and 3,89; (4) 0.59 and 3.63; and (5) 0.55 and 3.68, resp. The superiority of vegetable 
sources of protein was evident in both wt. gain and feed conversion. [Complete text. Trans. 
by L.M.F.) H03 

0420 
14434 FARIAS, i. at al Efeito do tipo de corte no capim elefante, Pennisetum 
purpureum Schum e da raspa de mnandioca, Manihot esculenta Crantz, sobre as 
perdas de materia seca e valor nutritivo da silagem. [The effects ofcuttingmethods 
of elephant grass (Pennisetum purpureum) and cassavameal on dry matterloss and 
nutritpe value of silage]. Pesquisa Agropecuiria Pernambucana 2(1) :21-27. 1978. 
Port., Sum. Port., Engl., 8 Refs. 

Cassava. Field experiments. Silage. Cassava meaL Nutritive value. Sheep. Dry matter. 
Digestibility. Protein content. Animal nutrition. Brazil. 

Research was carried out at the Cedro ExptL Field Station of the Empresa Pernambucana 
de Pesquisa Agropecuna (IPA) of the state of Pernambuco (Brazil) to study the effects 
of types of elephant grass cutting on the losses of DM and the nutritive value of silages. 
The materials were complemented with CM. The cut was done by 2 forage machines. One 
of them cut the grass in small pieces of 1.0-1.5 cm and the other one crushed it. Whole 
pieces of cassava were ground and used m the quantity of 75 kg/t of ensiled green matter. 
Urea was added to the grass at 0.6% , in all, treatments. Cement tubes of 0.5-1.0 in were 
utilized as exptl. silos. The silos were unloaded 60 days after the loading and the silages 
were used in a trial to verify digestibility. The type of cutting did not influence the loss of 
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DM . N in the urine was much better when grass was crushed before ensiling. The relation 
fecal N/consunied N was not modified by the treatments. CM decreased the content of 
CP but increased the DM digestibility of the silages. (Author's summav) IT03 C03 

0421 
15727 NGARMSAK, S. and TERAPUNTUWAT, S. Cassava, rice bran, and corn 
concentrate for dairy cows. The effect on milk production and forage intake. In 
Khon Kaen University. Faculty of Agriculture. Cassava/nutrition project; annual 
report 1979. Khon Kaen, Thailand, 1979. pp.76-82. Engl., Sum. Engl, 

Cassava. Laboratory experiments. Laboratory animals. Daily cattle. Animal nutrition. 
Concentrates. Rice bran. Maize. Composition. Thailand. 

Nine lactating 50-70% Red Dane cross cows were arranged in a Latin square crossover 
design during three 16-day periods. Cows fed on 8 kg of cassava, rice bran, maize concen
trate, and a sufficient amount of forage, were compared. Differences between treatments 
regarding milk production and forage intake were non-significant. There were no adverse 
effects when cows were fed cassava concentrate. (Author'ssummnary) H03 

0422 
15760 MENDEZ R., A. and ZARAGOZA C., L. Sustituci6n del sorgo por harina 
de yuca n la alimentaci6n de cerdos. (Substitutionof sorghum by cassava meal in 
swine nutrition). Agricultura Tgnica en Mexico 6(2):83-91. 1980. Span., Sum. 
Span., 10 Refs. 

Cassava. Laboratory experiments. Laboratory animals. Swine. Cassava meal. Diets. Animal 
nutrition. Nutritive value. Mexico. 

During 1978 an expt. was conducted on the pig farm of the Colegic Superior de Agricultura 
Tropical (CSAT) m Cardenas, Tabasco, Mexico to determine the optimum level of subtitu
tion of sorghum by cassava root meal in diets for growing and finishing pigs. Exptl. treat
ments consisted of 5 diets representing. 0, 25, 50, 75, and 100%substitution of sorghum by 
CM. Pig behaviour was similar for all the variables studied (wt. gain, feed consumption, and 
feed conversion). No significative differences were found among treatments. In regard to 
carcass quality, there were no significant differences regarding its length, thickness of back 
fat, yield and area of the loin. Results obtained in this study confirm the feasibility of 
partially or totally substituting sorghum by CM as an energy source in growing and finishing 
pig rations. (Author'ssummary. Trans. by L.M.F.) H03 

0423 
16112 SANTOS, J., VALDIVIESO, M. and GOMEZ, G. Evaluaci6n nntritiva y 
manejo del ensilado de ralces de yuca en alimentaci6n porcina. (Nutritiveassess
ment and management of cassava root silage in swine nutrition). In Reuni6n Lati
noamericana de Producci6n Animal, 7a., Panam , 1979. Programa y Compendios. 
Panam , Asociaci6n Paiarnefia de Producci6n Animal, 1979. pp.NR 52. Span. 

Cassava. Laboratory experiments. Laboratory animals. Silage. Swine. Animal nutrition. 
Diets. Nutritive value. Supplements. Colombia. 

The objective of this expt. was to establish the adequate form of management and supply of 
ensiled cassava and to evaluate its nutritive quality for the growing and finishing periods of 
pigs (15-95 kg). Thirty-six weaned pigs with an av. initial wt. of 15 kg were used and 3 
oxptl. treatments were assigned with 2 replications of 6 pigs each. The exptl. diets consisted 
of: (1) check, mixture of sorghum witha soybean cake based-protein supplement (P.S.) with 

-42% CP; (2) a mixture of ensiled cassava with P.S.; and (3) ensiled cassava and P.S. given in 
separate feeding troughs. Diet I was calculated to supply 16 and 13% protein for the grow
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ing and finishing periods, resp. For diets 2 and 3, the amount of P.S. supplied was adjusted 
to cover daily protein requirements. The amount of ensied cassava given in treatments 2 
(mixed) and 3 (separated) was established on the basis of daily animal intake and increased 
progressively so that feed refusals were min. and animals had a fresh ration every day. All 
groups attained market wt. at 116 days. An improved av. daily increase was obtained for 
animals that received the silage mixture and P.S. (0.70 kg) compared to the control group
(0.65 kg) and those that received the silage separately (0.65 kg). Av.,lmtake/animal of P.S. 
in treatments 2 and 3 was similar (85.1 vs. 84.7 kg), although a slightly higher intake of 
cassava silage was observed when it was given mixed (353.8 vs. 31419 kg). Silage-based diets 
required approx. twice the amount of P.S. as compared to the control diet (85.0 vs. 38.0 kg, 
resp). (Complete text. Trans. b.i L M.I.) H03 

0424 
16113 GOMEZ, G., SANTOS, J and TABORDA, E Utilizaci6n de ripio o afrecho 
de yuca en dietas para cerdos en crecimiento y aeabado. (Utilizanon of cassavabran 
or refuse in diets for growing andfinishing pigs). In Reuni6n Latmoamericana rde 
Producci6n Animal, 7a., Panami, 1979. Programa y Compendios. Panama, Asocia
ci6n Panamefia de Produccidn Animal, 1979. pp.NR 49. Span. 

Cassava. Laboratory experiments. Laboratory animals. Swine. Animal nutrition. Brans. 
Nutritive value. Cassava meal. Food energy. Colombia. 

Cassava bran or refuse is the most important subproduct quantitatively of the process of 
starch extraction from cassava roots. The current expt. was designed to assess the nutritive 
quality of cassava bran as the energy ingredient of diets for growing and finishing pigs. 
Twenty-seven weaned pigs with an av. initial wt. of 18 kg were used: the pigs were grouped
in 3 exptl. lots, assigning the'folowing treatments. T, , check, sorghum + soybean cake. 
T,, CM + soybean cake; and Ta, dry cassava bran + soybean cake. Diets were estimated to 
provide 16 and 13% CP for the growing and finishing periods, resp. Pigs reached a livewt. of 
95 kg at 119, 126, and 133 days forT,, T , and T3 , resp. Parameters of daily wt. gain (kg),
total diet intake (kg)lanimal, and feed conversion (feed/gain) were the following: T,, 0.65, 
247.5, and 3.2; T., 0.62, 265.1, and 3.4: and T,, 0.59, 274.2, and 3.6. Cassava bran has a 
nutritive value slightly lower than CM but its price is generally less. Depending on its availa
bility and price, cassava bran could be used in diets for growing and finishing pigs as an 
energy source, especially in areas where cassava starch is produced. (Complete text. Trans. 
by L.M.F.) H03 

0425 
16111 SANTOS, J. and GOMEZ, G. Evaluaci6n de la proteina unicelular (Asper
gillue futigatus I - 21A) en alimentaci6n de cerdos. [Evaluation of unicellular 
protein (Aspergillus furnigatusI - 21A) in swine nutrition].In Reuni6n Latinoame
ricana de Producci6n Animal, 7a., Panamai, 1979. Programa y Compendios. Panami, 
Asociaci6n Panamefia de Producci6n Animal, 1979. pp.NR 50. Span. 

Cassava. Laboratory experiments. Laboratory animals. Swine. Animal nutrition. Diets, 
Cassava meal. Methionine. Composition. Colombia. 

A total of 24 weaned pigs with an av. initial wt. of 15.8 kg were distributed at random 
recording to sex, wt., and litter in 4 treatments with 6 pigs each. The animals were kept in 
individual pens; each one being a replication. Each group was fed during the growing and 
finishing periods (15.8-95.0 kg) with one of the following exptl. diets. (1) check, maize + 
soybean cake; (2) CM + soybean cake + 0.3% met. LD; (3) CM + unicellular protein
(biomass 1-21A); (4) CM + unicellular protein (biomass 1-21A) + 0.3% met. LD. All diets 
were calculated to provide 16 and 13% CP during the resp. periods. The proximal composi
tion of biomass 1-21A was the following: MC, 11.59; protein (N x 6.25), 35.0: ether extract, 
3.02; crude fiber, 19.33; ash, 4.09; N-free extract, 26.95; Ca, 0.20; and P, 0.80. Results of 
the no. of days required to attain wt. for slaughtering, the daily wt. gain (kg), total diet 

165 



intake/pig (kg), and feed conversion for each one of the groups were: (1) 112,0.70, 188.2, 
and 3.67, resp.; (2) 119, 0.67, 282.4, and 3.53, resp.; (3) 140, 0.53,292.1, and 3.94, resp.; 
(4) 119, 0.63, 252.8, and 3.37, reasp. Metasupplementation in the unicellular protein-based 
diet improved animal production significantly and results are comparable to those of diets 
I and 2. The use of unicellular protein as a total substitute of traditional protein sources did 
not affect the general normal condition nor animal behavior;neither were the values for 
hematologic and blood chemical parameters affected by the intake of unicellular protein. 
(Complete text. Trans.by LM.F.) H03 

0426 
16109 BUITRAGO, J., SANTOS, J. and GOMEZ, G. Ensilado do rakces de yuca 
en raciones pare cerdos en crecmiento y acabado. (Cassava root silage in rations 
for growing and finishing pigs). In Reun6n Latinoamericana do Producci6n Ani
mal, 7a., Panami, 1979. Programa y Compendios. Panami, Asociaci6n Panarneiia 
de Producci6n Animal, 1979. pp.NR 54. Span. 

Cassava. Laboratory experiments. Laboratory animals. Swine. Animal nutrition. Silage. 
Supplements. Molasses. Colombia. 

Two expt. were conducted to assess the utilization of ensiled cassava roots as the main 
component of growing and finishing pig rations. Initially roots with more than 6 ma. of 
silage were compared to those with less than 6 ma. In both cases, half of the silage was 
mixed with table salt at 2%. Protein was given daily using a supplement of 40% protein as 
the basic ingredient of soybean and cottonseed cakes. No differences were observed in the 
daily wt. gain (DWG), 0.63 kg, associated with the length of silage or the addition of salt. 
Feed efficiency (FE) was higher for silage with more than 6 me. (3.58) than for that with 
less time (3.73). The addition of salt improved FE in the 2 types of silage. In the 2nd expt. 
the system of providing the protein supplement daily was compared to that given every 2 
days in cassava silage based rations, alone or mixed with molasses on supplying. The DWG 
in groups fed silage was equal or higher to that of the control group (0.62 kg). The addition 
of molasses to silage improved the DWG (0.67 kg). No differences were observed in either 
the DWG or FE when the effect of providing the supplement daily was compared to that 
given every 2 days. (Complete text. Trans.by L.M.F.) H03 

0427 
15756 BRIGSTOCKE, T.D.A. et at. A comparison of a dairy cow compound feed 
with and without cassava given with grass silage. Ammal Production 33:19-24. 
1981. Engl., Sum..Engl., 10 Refs. 

Cassava. Laboratory experiments. Laboratory animals. Dairy cattle. Animal nutrition. Diets. 
Feed mixtures. Water content. Fat content Protein content. Fibre content. Ash content. 
Mineral content. United Kingdom. 

A trial was carried out in the United Kingdom using a 2 x 4 factorial design and comparing 
dairy cow compound feeds containing nil or 400 g of cassava/kg, and CP levels of 100, 120, 
140, and 160 gfkg, given in conjunction with grass silage. Forty-eight Friesian cows were 
used in a change-over design with 4 periods each of 4 wk. The trialytherefore, compared 6 
blocks of 4 cows on each of the non-cassava and cassava treatments, with each cow in a 
block receiving a different protein level. Compound feeds without cassava had a mean barley 
content of 600 g/kg whereas feeds with cassava had a mean barley content of 103 gkIg. 
There were no significant differences in milk yield (21.14 and 22.27 kg/day) or milk fat 
level (41.4 and 40A g/kg milk) on the non-cassava and cassava treatments, resp. (P < 0.05). 
Differences in solids-not-fat concn. were also not significant. Av. intakes of silage were 
similar on each type of diet. Daily intakes of the compound feed/cow varied from 6.95 kg 
on the non-cassava treatment to 7.08 kg on the cassava treatment. This difference in 
compound intake was not significant. Results indicated that compound feed containing 400 
g of cassava/kg perform as well as cereal-based feeds and, therefore, cassava can be consid
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ered as a satisfactory replacement for cereals up to a lavel of 400 g/kg in compound feeds 
for dairy cows. (Author'ssummary) H03 C03 

0428 
15737 GARCIA, I.M.D. and LEBOUTE, E.M. A raiz de mandioca (Afanihot utili
sima. Pohl) come fonte energ6tica em ragses de sufnos em recria e terminaio. 

,(Cassava roots as an energy source in fatteningandfinishing pig rations). Anurio 
T6cnico do Instituto de Pesquisas Zootdcnicas Francisco Osorio 6:387-457. 1979. 
Port., Sum. Port., 48 Refs. 

Cassava. Laboratory experiments. Laboratory animals. Swine. Cassava chips. Silage. Diets. 
Supplements. Costs. Nutritive value. Animal nutrition. Brazil. 

The utilization of cassava roots in the form of chips or silage as a substitute for maize was 
evaluated. Each one of these energy sources + a protein-mineral-vitamin supplement were 
given ad libitum. Thirty castrated male pigs were used; these began the exptl. period with 
an age and av. wt. of 105 days and 33.28 kg, resp. until a final av. livewt. of 100 kg was 
obtained. There were no differences in animal performance (P > 0.05). The us6 of cassava 
silage reduced feed costs in pig breeding (P < 0.01). (Author'ssummary. Trans. by L.M.F.) 
H03 

0429 
15742 MUINDI, P.J. and HANSSEN, J.F. Nutritive value of cassava root meal 
enriched by Trichodermaharzianum for chickens. Journal of the Science of Food 
and Agriculture 32:647-654. 1981. Engl., Sum. Engl., 29 Refs. 

Cassava. Laboratory experiments. Laboratory animals. Chicks. Cassava meal. Protein 
enrichment, Protein content. Digestibility. Animal nutrition. Dry matter. Ash content. 
Pat content. Fibre content. Amino acids. Diets. Nutritive value. Trichoderma harzianum. 

A study was conducted with chickens to establish the content of ME and the content and 
apparent digestibility of CP and amino acids (AA) in cassava root meal (CRM) enriched by
the fungus Trichoderma harzianum. The ME content of this enriched CRM was found to 
be approx. 9.1 MI/kg DM. This value was significantly lower (P < 0.05) than that of non
enriched CRM (12.2 MJ/kg DM). CP content of the enriched CRM product used was 37.6 
on a DM basis. Non-protein N content accounted for about 30%of the total CP value. Mean 
apparent digestibility coefficient of the CP was about 66% whereas that of AA was about 
81%. Data from this study indicate that fungal enriched CRM could be used in chicken diets. 
(Author'ssummary) H03 C03 

0430 
15733 KHAJARERN, J. eta l. Utilization of cassava leaf meal as a protein source 
in cassava-based broiler rations. In Khon Kaen University. Faculty of Agriculture. 
Cassavafnutrition project: annual report 1979. Khon Kaen, Thailand, 1979. pp.ll5
121. Eng., Sum. Engl., 3 Refs. 

Cassava. laboratory experiments. Chicks. Cassava leaf meal. Diets. Animal nutrition. Com
position. Supplements. Thailand. 

A 2 x 3 factorial expt.was conducted in order to evaluate the substituting valueof CLM, at 0, 
5, or 10% of the ration, for soybean meal in cassava-based rations containing either 2800 or 
3000 keal. of MEfkg. A total of 480 one-wk.-old broiler chicks was used. Two pens of 40 
birds each were fed one of the 6"exptl. diets until they reached 8 wk. of age. The growth 
performance of exptl. chicks indicated that there was a linear growth reduction as the level 
of CLM in the diets increased. The reduction was less in the higher energy diets. Feed con
version and PER responded accordingly. The carcass characteristics were, however, similar 
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for all treatments. Finishing birds responded to CLM incorporation more than starting ones. 
This could have been caused by the lower energy content in CLM diets when compared to 
the controls. Despite bf these responses, the potential value of this byproduct was pointed 
out. (Author'ssummary) H03 

0431 
15734 KICMARERN, J. et af. The utilization of cassava leaf meal as a protein 
source in cassava-based rations for replacement pullets. In Khon Kaen University. 
Faculty of Agriculture. Cassava/nutrition project: annual report 1979. Khon Kaen, 
Thailand, 1979. pp.123-131. Engl., Sum. Engl. 

Cassava, Laboratory experiments. Chicks. Diets. Cassava leaf meal. Animal nutrition. Fish 
meal. Supplements. Feeds and feeding, Composition. Thailand. 

A total of 384 2-wk-old RIR x BPR crossbred pullets were used in an expt. aiming to 
evaluate the replacing value of CLM for fish meal in the pre-layer diets containing various 
levels of energy and protein. It is observed that CLM could not fully replace fish meal in the 
diets for starting pullets (2-8 wk. of age). However, after 8 wk. of age CLM could fully re
place fish meal (16.5% of ration) without adversely affecting body wt. gain or feed conver
sion. Feed consumption of CLM chicks was slightly higher than of those in the fish meal 
rations. Under the exptl. conditions of this trial, the feed costICLM pullet was higher than 
the fish meal ones. It was suggested that if the cost of CLM lowered by applying an appro
priate harvesting method, it might be economical to use CLM particularly by those farmers 
who had a hard time obtaining a good quality fish meal. The carryover effect of including 
CLM into pre-layer rations on the laying performance is very unlikely; however, it is being 
studied. (Author'ssummary) H03 

0432 
15730 KHAJARERN, S. et al. A preliminary evaluation of cassava-based diets for 
small pig raisers. In Khon Keen University. Faculty of Agriculture. Cassava/nutri
ion project; annual report 1979. Khon Keen, Thailand, 1979. ppA6-55. Engl., 

Sum. Engl. 

Cassava. Laboratory experiments. Laboratory animals. Swine. Cassava meal. Diets.Silage. 
Animal nutrition. Nutritive value. Composition. Thailand. 

A total of 24 Landrace and Landrace x Large White piglets averaging 18.6 kg body wt. were 
used in this expt. aiming to evaluate the feeding value of cassava root as a substitute for rice 
byproducts in pig diets for smallholders. The exptl. design was a random complete block 
design with 4 treatments, 3 replications, and 2 pigs/exptl. unit. Treatment 1 was the typical 
rice byproducts pig diet used by smallholders. Treatments 2 and 3 were balanced diets based 
on rice bypro4ucts and cassava root meal, resp. Treatment 4 was based on ensiled cassava 
roots. Each of 4 littermates, balanced in sex and body wt was randomly assigned to one of 
the 4 treatments. Feed was offered twice a day and water was given ad libitum. Body wt. 
and feed consumption were recorded weekly. The expt. lasted 131 days. At the end of the 
trial, all pigs in the 1st rerplication were slaughtered for carcass evaluation. It appeared that 
pigs in treatments I and 4 gained wt. at a slower rate (P < 0.05) than the rest. Those in 
treatment 4 utilized feed most efficiently whereas those in treatment 1, the least. Feed 
cost/kg body wt. gain was lowest for the pigs of treatment 4. Carcass characteristics of all 
pigs were essentially the same with the exception that pigs on the fermented cassava diet 
had an enlarged stomach, liver, and large intestine; they also tended to be thinner than the 
rest. Results clearly indicated that cassava could be a good substitute for rice byproducts in 
pig rations of smallholders. (Authorssummary) H03 
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0433
 
15095 ZUMBADO, M.E. and MURILLO, M.G. Utilizaci6n de la haina de yuca
(Manihot esculenta) en la alimentaci6n de pollos parrilleros. (Cassava meal utdiza
lion in broilerfeeding). Agronomia Costarricense 4(1):89-97. 1980. Span., Sum. 
Engi., Span., 19 Refs. 

.Cassava. Laboratory experiments. Chicks. Cassava leaf meal. Animal nutrition. Energy 
productivity. Diets. Finishing. Composition. Costa Rica. 

An expt. was conducted to determine the ME content of CM produced in Costa Rica and to 
study the biological response of 300-day-old Arbor Acres broiler chicks to different levels 
of CM to substitute for maize in isoproteic and isocaloriL, rations. Treatments for the biolog
ical study consisted in 4 levels of CM (12, 24, 36, and 48%) in the ration and a control diet 
without CM. An av. value of 3.21 kcal ME/g CM was found. During the starting period, 
chicks tolerated amax. of 36% CM with no significant differences (P < 0.05) as compared to 
the check diet. In the growing and finishing periods, the same level, 36%, was considered 
adequate for a good wt. gain and feed efficiency. Feed consumption was not affected by 
the inclusion of CM in the ration. No effects were observed among the different diets 
regarding mortality nor in the physical conditions of the chick. From an economic point of 
view, a level of 12% of CM was more profitable in both starting and finishing periods. (Au
thor'ssummary. Trans. by L.M.F.) H03 

0434 
15093 WYLLIE, D. and CHAMANGA, P.J. Harina de hoja de yuca en dietas de 
pollos de ceba. (Cassava leaf meal in diets for broilerchicks). Producci6n Animal 
Tropical 4:241-249. 1979. Span., Sum. Span., 9 Refs. 

Cassava. Laboratory experiments. Chicks. Animal nutrition. Cassava leaf meal. Diets. 
Methionine. Composition. 

In 2 expt, 3 types of dry CLM were given to broiler chicks. In the 1st expt,, meal consisting 
of leaves and petioles reduced performance when it substituted cottonseed cake. Livewt. 
gain was 1250, 1360, 1330, and 1240 g from 0-10 wk. for levels of incorporation of 0,5, 
10,and 15%, resp. Performance improved when the tips of dry cassava foliage were included 
at a level of 10% of the ration, increasing livewt. 1410 g from 0-8 wk. In the 2nd expt., 
performance was reduced when levels of 7.5 and 15% high-quality CLM were included, sub
stituting a meal mixture of sunflower and sesame seed. Livewt. gain in chicks 0-4 wk. old 
was 566, 533, and 504 g for levels of incorporation of 0, 7.5, and 15%, resp. Neither addi
tions of met. nor the inclusion of sodium sulfate to the diet containing 15%CLM improved
performance. Results showed that the low energy content in CM is a problem, but the 
importance of cyanogiucoside content and protein quality in the total diet are more com
plex factors. Results suggest that, in rural situations, acceptable performance may be ob
tained by using CLM. (Author'ssummary. Trans. by L.M.F) H03 

0435 
13222 SUBSTITUTION OF cassava root products for cereals in pig rations. In 
Khon Kaen University. Faculty of Agriculture. Cassavalnutrition project; annual 
report 1978. Khon Kaen,Thailand, 1979. pp.104-11. Engl. 

Cassava. Swine. Animal nutrition. Cassava meal. Diets. Dietary value, Thailand. 

Results of 5 expt. onl substitution of cassava root products for cereals in pig rations arc 
reported. An evaluation of tha comparative feeding value of cassava root meal, sorghum, 
maize, and rice by-products as energy sources for pigs, showed that animals fed diets 
containing 50, 60, and 70% cassava consumed as much feed and gained wt. as rapidly and 
efficiently as those fed other cereals. In another expt. maize was inferior to cassava as a 
source of energy for pigs. Dietary treatments did not affect carcass quality, except that 
cassava-fed pigs had a firmer fat than the controls. Cassava-fed pigs also had smaller kidney, 
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liver, and pancreas compared to the controls It was found that the reduction of ash (1%) in 
ie ration significantly increased the rate of wt. gain (13.9%), feed consumption (6.6%), and 

fccd:wt. gain ratio (12.4%) of finishing pigs' (Summary by LB. Trans. by L.M.F.) H03 

0436 
15036 WYLLIL, D. and KINABO, A. Harina de yuca o de mafz pan pollos de asar 
y el efecto de la suplementaci6n con metionina y sulfate en dietas basadas en yuca. 
(Cassavaand corn meal for broilerchicky and the effect ofmethionineand sulfate 
supplementation in cassava-b4seddiets). Producci6n Animal Tropical 5(2).198-207. 
1980. Span., Sum. Span., 17 Refs 

Cassava. Laboratory animals. Chicks. Diets. Animal nutrition. Cassava meal. Methionine. 
Ammonium sulphate. 

Three expt. were conducted with growing chicks to investigate the effect of substituting 
maize with cassava and establishing optimum levels of met. and sulfate in applicable cassava
based diets. In the 1st expt. 150 one-day-old chicks were fed during 8 wk. diets in which the 
substitution levels of maize by CM were 0, 33, 67, and 100%. In a 6th treatment, 10%of the 
cassava in the diet without maize was substituted by sugar cane molasses. Livewt. gain and 
conversion efficiency were reduced linearly as the proportion of cassava in the diet in
creased. The inclusion of 10% molasses in the cassava-based diet gave little improvement in 
performance. The wt. of the thyroid gland increased when maize was completely substituted 
by cassava. In the 2nd expt., 270 one-day-old chicks were fed during 3 wk. a cassava-based 
diet supplemented with-0. 0.15. or 0.30% met. and 0 15 and fl.30 sodium sulfate in a 3 x 3 
factorial arrangement of the treatments. There was a linear increase in livewt. gain with both 
the additions of met. and with 0 or 0.15%additional sodium sulfate. However, higher levels 
of met. had no effect in the presence of 0.30% sodium sulfate. There was no significant 
effect on livewt. gain when only sodium sulfate was included in the diet. In the 3rd expt. 
240 one-day-old chicks were fed cassava-based diets containing 0, 0.20, 0A0, or 0.60% addi
lonal met. or 0.15, 0.30, 0A5, or 0.60% sodium sulfate. There was a lineal reduction in 
livcwt. as the level of met. increased, There was no significant effect of sulfate on the wt. 
gain or of sulfate or met. on feed consumption or on the feed conversion. tAuthor's sum
mary. Trans by LM.F.) H03 

0437 
15728 KIIA]ARERN, S. et al. A study for establishing dynamic equation in 
substituting cassava for maize in pig rations. In Khon Kaen University. Faculty of 
Agriculture. Cassava/nutrition project; annual report 1979. Khon Kaen, Thailand, 
1979. pp.65-74. Engl., Sum. Engl., Illus. 

Cassava. Laboratory experiments. Laboratory animals. Swine. Cassava meal. Diets. Animal 
nutrition. Dry matter. Protein content. Fibre content. Ash content. Mineral content. Finish
ing. Statistical data. Thailand. 

An expt. was conducted to establish a dynamic equation to substitute maize with CM ill pig 
rations. Sixteen pigs were used to collect performance data by feeding them diets in which 
cassava replaced maize at 0, 20, 40, or 60% of the rations. Since maize used In this expt. 
contained a high level of aflatoxin, the performance of the control pigs was affected by 
aflatoxicity and thus the substitutional equation was not estimated. The responses of 
cassava-fed pigs, however, confirmed findings that cassava could totally substitute maize in 
pig rations. Results also showed that this substitution was simple and practical enough so 
that any pig producer (not onliy feed millers) would be able to do it at farm level, causing 
a significant impact on the domestic utilization of cassava in pig feeding. (Author's sum
mary) H03 
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15729 KHAJARERN, J., KHAJARERN, S. and BUNSIDDHI, D. The substitu
tional equation in replacing cassava meal for maize in broiler rations. In Khon Kaen 
University. Faculty of Agriculture. Cassava/nutrition project, annual report 1979. 
Khon Kaen, Thailand, 1979, pp.57-63. Engl., Sum. Engl., 1 Ref. 

Cassava. Laboratory experiments. Laboratory aniinals. Chicks. Animal nutrition. Cassava 
meal. Protein content. Fat content., Fibre content. Ash content. Mineral content. Diets. 
Statistical data. Thailand. 

A total of 480 Arbor-Acres broiler chicks were used in this expt. to gather biological data in 
order to establish an economic substitutional equation for replacing CM for dietary maize. 
CM replaced ground maize at increasing levels of 11% ,ranging from 0-55% of the rations. 
The feeding trial, including 80 chicks/treatment, lasted 8 wk. Although the PER and feed 
cost/kg wt. gain of chicks fed higher levels of dietary cassava were poorer than the controls, 
the rate and efficiency of wt. gain of all chicks were statistically the same, confirming that 
cassava could totally substitute maize in such rations. It was not possible -to establish the 
direct production function for the economic substitution of maize with cassava since the no. 
of variable ingredients was greater than those required; consequently, a more complex equa
tion than a direct substitution one was needed. Microlngredient (minerals and xanthophyll) 
levels suggested the requirement of a linear programming min. cost formulation. It was 
concluded that cassava could economically substitute maize in broiler diets when the price 
of cassava was < 60% that of maize. (Author"s summary) H03 C03 

0439 
15721 KHAJARERN, S. et al, Study on the improvement of palatability of 
cassava-based diets for pigs. II. Pasted diets. In Khon Keen University. Faculty of 
Agriculture. Cassava/nutrition project; annual report 1979. Khon Kaen, Thailand, 
1979. pp.1 4 6-157. Eng., Sum. Engl,, I Ref., Illus. 

Cassava. Laboratory experiments. Swine. Diets. Supplements. Fish meal. Palatability. 
Molasses. Composition. Animal nutrition. Thailand. 

An expt. was conducted to evaluate the effect of supplementation of cane sugar, molasses 
or salty fish sauce in high-cassava pig diets, Sixteen crossbred pigs of balanced breed and sex 
were used. It was found that the supplementing feed ingredients used in the expt. depressed 
the palatability of cassava fish meal diets for starting pigs. The presence of 5% fish meal in 
the ration provided enough palatability to support the optimum feed intake and growth 
performance of starting pigs. However, cane sugar or niolasses equally improve the palatabi
lity of fish meal-free cassava diets for growing and finishing pigs so that their growth perfor
mance in the resp. growth periods was comparable to that of the control pigs, However, 
their rates of wt. gain were not able to fully recover from previous disadvantage in the 
starting period. There were no major treatment differences in carcass characteristics and wt. 
of the internal organs of the pigs except that the sugar and molasses supplemented pigs had 
a thicker back fat than the rest. There also was an evidence that pigs fed paste diets tended 
to gain wt. more efficiently than those fed pellet diets. (Author'ssummary) H03 

0440 

15723 KHAJARERN, J. et d. Cyanide toxicity in cassava-based broiler rations.In 
Khon Kaen University. Faculty of Agriculture.'Cassavalnutriion project; annual 
report 1979. Khon Kaen, Thailand, 1979. pp.105-112. Engl., Sum. Engl. 

Cassava. Laboratory experiments. Laboratory animals. Chicks. Animal nutrition. Cassava 
chips. Pellets. Cassava starch. HCN. Toxicity. Thiocyanates. Thailand. 

An expt. was conducted to evaluate the effect of cassava HCN on the growth performance 
and detoxifymg response of 360 one-day-old Arbor Acres broiler chicks. Two groups of 
30 chicks each were fed diets containing cassava chips (20.67 ppm HCN), cassava pellets 
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(13.85 ppm HCN), or cassava starch with 0, 200, 400, or 600 ppm of added cyanide until 
they reached 8 wk. of age. It was found that all chicks performed similarly in terms of 
mortality rate, body wt. gain, feed consumption, PER, and wt. of the internal organs. Blood 
data (hemoglobin, hematocrit, or serum SCN) of all chicks were also the same. SCN excre
tion was found to increase with the increase of cyanide intake. Although cassava products 
had HCN levels of 14-21 ppm, the toxicity caused by them was comparable to that of the 
200 ppm HCN group. This is shown by the excretion of a similar amount of SCN by chicks 
in these groups. Observations confirmed the findings of previous expt. which indicated that 
the intact HCN in cassava is slowly released, thus exerting a more prolonged toxic effect on 
poultry-than potassium cyanide. (Author's sunmary) H03 

0441 
15722 KHAJARERN, S. et al. Study on the improvement of palatability of 
cassava-based diets for pigs. 1, Pelletized diets. In Khon Kan University. Faculty 
of Agriculture. Cassava/nutrition projeqt: annual report 1979. Khon Kaen, Thai
land, 1979. pp.133-144. EnglI., Sum. Engl., 2 Refs., llus. 

Cassava. Laboratory experiments. Swine. Diets. Fish meal. Palatability. Composition. 
Supplements. Animal nutrition. Thailand. 

An expt. was conducted to evaluate the supplementating value of tallow, cane molasses, and 
fish meal against a commercial feed concentrate in cassava-based pig rations. Sixteen cross
bred pigs of balanced sex and genetic backgrounds were used. The growth performance and 
carcass chmacteristics indicated that fish meal diets were the most palatable feeds of all 
tested. Apart from having a better amino acid balance, the added fish meal enhanced more 
feed intake, resulting a higher growth improvement. This is very likely due to the improve
ment of flavor and taste of the particular diets making them more palatable and preferable 
to pigs. (Author'ssummery) H03 

0442 
15061 LARSEN, R.E. and AMANING-KWARTENG, K. Cassava peels with urea 
and molasses as dry season supplementary feed for cattle. Ghana Journal of Agri
cultural Science 9(1):43-47. 1976. Engi., Sum. Engl., Fr., 12 Refs., lilus. 

Cassava. Cattle. Silage. Cortex. Animal nutrition. Ghana. 

In the investigation conducted at the U. of Ghana's Agricultural Research Station, Nungua, 
on the Accra plains, 18 crossbred bullocks 3 each of Jersey x W. African Shorthorn, Jersey x 
N'dama, Jersey x Sokoto Gudale, Freisian x W. African Shorthorn, Freisian x N'darna and 
Freisian x Sokoto Gudale were randomly assigned according to breed to a control and 2 test 
groups. The control animals were allowed only normal grazing, while test groups 1 and 2 
bullocks were fed on dried or ensiled cassava peels with urea and molasses resp., in addition 
to normal grazing. The stipplements were fed to test groups 1 and 2 at an av. of 0.7 kg (DM 
basis/100 kg body wt./animal' each morning, prior to grazing. Av. livewt. gain/animal/day. 
at the end of 25 wk.was 0.07 kg for the control group and 0.29 kg and 0.33 kg, resp.,for 
test groups 1 and 2, suggesting that supplementation significantly improved livewt. gains 
(P- 0.05). Results of this expt. suggest that, the HCN content of fresh cassava peels can be 
reduced to non-toxic levels for livestock consumption through sun-drying or ensiling. 
(Author'ssummary) H03 

0443 

15081 JORGE JOAO, W.S., ELIAS, L.G. and BRESSANi, R. Efecto del proceso 
de coeci6n-extrusi6n (Brady Crop Cooker) sobre el valor nutritive de mezelas elabo
radas a base de frijol caupf (Vigna sinensis)-mafz, y de frijol caupi-yuca. [Effect of 
the cooking extrusion process (Brady Crop Cooker) on the nutritional value of 
mixtures of cowpea/maize and cowpe/cassava. Archivos Latinoamericanos de 
Nutrici6n 30(4):539-550. 1980. Span., Sum. Span, Engl., Port., 18 Refs., Illus. 
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Cassava. Laboratory animals. Laboratory experiments. Nutritive value. Cassava flour. Diets. 
Methionine. Cooking. Guatemala. 

The purpose of this study carried out in rats, was to determine the effect of the extrusion 
process on the nutritional value of mixtures prepared with cowpealmaize, and cowpea 
cassava. According to the results obtained, the best protein levels were found when the 
mixtures were extruded, than when left in their original raw state. It is possible that the 
heating process which occurs during the extrusion procedure may have caused changes 
in the carbohydrate fraction of these legumes and, therefore, a better utilization of its 
proteins. It is important that further studies be made in an attempt to explain this particular 
effect, since from a practical point of view, the extrusion process offers many advantages
and may become a significant technological resource for Latin American countries. It is 
also important to continue these studies in order to characterize the type of carbohydrates 
contained in the cowpea, before and after the heating process. In such studies it is impor
tant to standardize the extnisior conditions, so one can evaluate not only the changes in the 
protein value, but also in the starch fraction, since it has been established that they can 
affect protein utilization by animals. It was also observed that the addition of met. had a 
positive effect on the raw mixture as well as on the extruded mixtures, due to the fact that 
this amino acid is deficient in both of them. On the other hand, a better protein quality was 
found in the extruded mixture prepared with cowpea/maize, not supplemented with met., 
as compared to the cowpea/cassava treated under the same conditions. This effect may be 
due to the better quality of the essential amino acid pattern found in the cowpea/maize 
mixture. (Author'ssummary) H03 

0444 
15714 ADEMOSUN, A.A. and ESHIETT, N-O. Feeding cassava root meal to 
starter, grower and laying chickens. Tropical Agriculture (Trinidad) 57(3):277-284. 
1980. Engl., Sum. Engl., 28 Refs. 

Cassava. Laboratory experiments. Chicks. Animal nutrition. Cassava meal. Diets. Feeds and 
feeding. Nigeria. 

Three feeding trials were conducted using starter, grower, and laying chickens to evaluate 
the feeding value of cassava root meal (CRM). During the 1st and 2nd trials, diets containing 
0, 15, 30, or 45% CRM were fed to equal no. of cockerel and pulletWhite Leghorn starter 
(0-6 wk.) and grower (6-12 wk.) chicks. During the 3rd slaying) trial, 18 wk. old fl-Hyline 
pullets were fed diets containing 0, 20, 40, or 60% CRM. The diets fed in all cases were 
isonitrogenous and isocaloric. Starter and grower cockerel chicks grew faster and converted 
their feed significantly (P < 0.01) better than pultets. It was concluded that starter and 
grower diets of layer-type chicks should not contain more than 15 and 30% CRM, resp. It 
was suggested that the absence of added fatand increasingly dusty nature of the CRM diets 
might have limited the utilization of these diets at higher inclusion levels. The laying trial 
showed that feed consumption, egg production, feed efficiency, and egg wt. were similar 
for all the diets. (Author'ssummary) H03 

See also 0032 0039 0125 0556 
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H04 HCN Toxicity and Detoxification 

0445 
13300 KASS, M.L., ALBUQUERQUE, M. and RAMOS C., E.M. Concentraq$'o e 
mtodos de eliminaq.o de .cido cianidrico em follias de mandioca (Manihot
esculenta Crantz). (HCN concentration and methods of elimination in cassava 
leaves). Bel6m-Par, Brasil, Centro de Pesquisa Agropeeuiria do Tr6pico Umido. 
1979?. Port., Sum. Port., Engl., 18 Rots., Illus. 

Cassava. Leaves. Detoxification processes. HCN content. Cultivars. Bitter cassava. Sweet 
cassava. Stems. Brazil. 

Three methods were studied to eliminate the cyanide content of cassava leaves: (1) shade 
drying for 12, 24, 36, 48, 60, 72, 84, 96 and 108 h, (2) hot air drying at 600C for 6, 12, 
18, 24, 30, 36, 42 and 48 h; and (3) sun drying for I day, I day + 1 night, 2 days + 1 
night, 2 days + 2 nights, 3 days + 2 nights and 3 days + 3 nights. In order to eliminate 
71% of the cyanide content it was necessary to dry the material for 108, 48 and 72 h for the 
methods 1, 2 and 3, resp. In the cv. studied the cyanide concn. is higher in young leaves 
(1087 mg CN'/kg) than in old leaves (991 mg CN-kg) and in decreasing order in the leaves 
(1030 mg CN-/kg), petioles (313 mg CN/kg) and branches (261 mg CN'Ikg). The chemical 
analysis of the leaves from 75 cv. 3 mo. old showed that sweet cassava (779 fig CNikg) 
presented on the av. less cyanide than bitter cassava (1069 mg CN-kg), but that there was 
a wide difference between the lower and higher values for both groups, making it impossible 
to classify them based on cyanide content only or using the relationship between cyanide 
content and phenotype characteristics; on the av. the branched plants with a light color, red 
petiole, narrow leaves and yellow roots had more cyanide than unbranched plants with dark 
color, green petiole, wide leaves and white roots. (Author'ssummary) H04 C03 

0446 
13733 BOULOS, N.N. Hydrogen cyanide content of cassava root. Sudan Journal 
of Food Science and Technology 7:94-96. 1975. Engl., Sum. EngL, 8 Refs., Illus. 

Cassava. Toxicity. HCN content, Tubers. Cortex. Bitter cassava. Sweet cassava. Sudan. 

Toxicity of cassava roots due to HCN produced by hydrolysis of Gyanogenic glycosides is 
well known, bitter cassava being more toxic than sweet cassava. Data are presented on the 
contents of HCN (determined by the AOAC standard method) in different parts of bitter 
and sweet cassava roots grown in the Sudan. Mean values for HCN (ppm on dry basis) for 
sweet and bitter cassava rasp. were: outer peel, traces, 15.166; outer dork layer + inner 
layer, 99.533, 237.111; and cambial region + pith + primary xylem, 11.586, 23.558. 
Dangerous levels of HCN (> 100 g/kg fresh peeled tuber) may occur in the outer cork 
and thin layer beneath it; the flesh is less highly toxic. (Summary by FoodScience and 
TechnologyAbstracts) H04 

0447 
13429 CARVALHO, V.D. DE Glicosideos cianogEnicos. (Cyanogenic glycosides). In 
Curso de Capacitag'o de Tdcnicos para a Cultura da Mandioca, Lavras, Brasil, 1978. 
Trabalhos apresentados. Lavras, Escola Superior do Agaicultura de Lavras, 1978. 24p. 
Port., 15 Refs. 
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Cassava. Cyanogenic glycosides. HCN content Linamarase. Linamarin. Toxicity. Clinical 
manifestations. Brazil. 

The toxic action, chemical composition, function, and distribution of cyanogenic glycosides 
in cassava leaves, stems, and roots are described in detail along with the factors that affect 
the content of cyanogenic glycosides in cassava. The synthesis and distribution of linamaiase 
in cassava is included and cassava is classified according the HCN content; the effects of 
diets containing [CN on humans and animals are given. (Summary by PG. Trans. by LM. 
I) 8104 
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101 Cassava Starch and its Properties 

0448 
14167 ANDAH, A. Effect of cassava starch on the strength of wheat flours mined 
in Ghana and their use in biscuits. Ghana Journal of Agricultural Science 10(1): 
27-31. 1977. Engl., Sum. EngL, Fr., 10 Refs., Illus. 

Cassava. Laboratory experiments. Wheat flour. Cassava starch. Biscuits. Palatability. Ghana. 

A study was made, on a lab. scale, of the extent to which locally milled strong flours can be 
softened with cassava starch for use in biscuit and cake manufacture. The effect of starch 
at levels of 10, 25, and 50% (flour wt.) on dough characteristics was determined with a 
Chopin Alveograph. The strength of 2 commercial brands of wheat flour tested was reduced 
as the level of starch increased. Baking tests and taste panel results showed that a flour 
mixture containing 10% starch produced biscuits and cakes with the best external and 
internal characteristics. (Summary by FoodScience and Technology Abstracts) I01 

0449 
13771 MERCIER, C. at al. Formation of amylose-lipid complexes by twin-screw 
extrusion cooking of manioc starch. Cereal Chemistry 57(1)'4-9. 1980. Engl., 
Sum. Engl., 8 Refs., Ilus. 

Cassava. Cassava starch. Cooking. Analysis. Laboratory experiments. Fat content 

Native cassava starch with and without the addition of 2-4% of various hpids was treated 
by extrusion-cooking at 200'C in a twin-screw French extruder. X-ray diffraction patterns, 
solubiity in cold water, iodine spectrum of the soluble fraction, and stability at -20 0C were 
determined. Whereas native extruded starch gives a product devoid of crystalline organiza
tion and almost water-soluble, the products of its blends with linear fatty acids (C. to 
C1 ,,) or with monoglycerides have a structurally organized fraction that makes them 
water-insoluble. The water solubility of these products decreases with an increase in the 
length of the carbon chain. The iodine spectra of their solutions evolve towards the 
spectrum of the amylopectin type, thus confirming that amylose forms a complex with 
fUtty acids. The products obtained by extrusion of starch with triglycerides or phospatides 
have no organized fractions. The technological properties of products complexed with fatty 
acids or monoglycerides-(reduced stickiness and freeze-thaw stabdity) are competitive with 
chemically modified starch. (Author'ssummary) 101 

0450 
13737 BUESO, A. Almid6n de yuea (Manihot esculenta). (Cassavastarch). Apun
tes agricolas 5(33):14-19. 1976. Span., 3 Refs., Illus. 

Cassava. Cassava starch. Field experiments. Cultivars. Starch content. Peru. 

A trial was conducted with 2 Peruvian vat., Camayagua and Valenca, to determine starch 
yields and properties such as color, viscosity and pH. Yields of 16.6 and 241%were obtain
ed for var. Camayagua and Valenca, resp.; both var. presented a reddish-colored starch. The 
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effect of temp. on viscosity was greater in starch solutions obtained from var. Camayagua. 
The pH in 2% solutions corresponded to readings of 7.4 and 5.5 for starches of var. Cama
yagua and Valenca, resp. (Sunmmrny by"F.G. Trans.by L.M.F.) 101 

0451 

13769 DHAMIJA, S.S. and SINGH, D.P. Adjuncts in brewing. II. Tapioca starch, 
Journal of Food Science and Technology 16:146-148. 1979. Engl., Sum. Engl., 
5 Refs., Illus. 

Cassava. Cassava starch. Cassava beer. Sugar content. Protein content. pH. Uses. India. 

The possibility of the use of cassava starch was examined for its suitability as malt adjunct 
in brewing. The use of adjunct varied from 15-50%. Analysis ofworts showed that reducing 
sugars content was, in general, comparable to the control wort. The alcohol content of the 
adjunct beers was slightly less than the control. The adjunct beers were organoleptically 
comparable to control samples. (Author'ssummary) 101 102 

0452 

12159 NARA, S. On the relationship between specific volume and crystallinity of 
starch. StarchfStarke 31(3):73-75. 1979. Engl., Sum. Engl., 13 Refs., Illus. 

Cassava. Cassava starch. Water content. Analysis. 

Specific vol. of starch, crystalline portion, and amorphous portion are discussed and the 
crystallinity is calculated from the specific vol. The specific vol. of starch is calculated from 
the density by extrapolation of the MC zero. The specific vol. of the amorphous portion 
seem to be almost the same as that of cellulose. One is 0,673 for potato, waxy maize, and 
waxy rice and the other is 0.684 for sweet potato, cassavawheat, and maize. The crystal-
Unities of the starches calculated from the specific vol. with a special equation are reported. 
(Author's summary) 101 

0453 
13742 BUSTAMANTE M., G. and ROJAS G., F. Posibilidades de la utilizaci6n 
del aceite de higuerilla y del almid6n de yuca en corazones para fundici6n. (Pos
sibdities of using castor oil and cassava starch for cores in foundries). Tesis lng. 
Met. BogotA, Colombia, Universidad Libre, Facultad de Ingenierfa.Metalfirgica, 
1968. 131p. Span., 26 Refs., Illus. 

Cassava. Cassava starch. Industrial starches. Uses.'Colombia. 

A study was conducted at the Instituto de Investigaciones Tecnol6gicas (liT), Bogoti, 
Colombia, in order to evaluate the possibility of substituting some of the binders (linseed 
oil and dextrine) used in sand mixtures for cores in foundries for castor oil and cassava 
starch. The selection, collection, and analysis of the most adequate type of sand was carried 
out according to clay content, shape and size of granules along with the analysis of I index 
in castor oil to study its possible variation in quality and a comparative study on linseed oil, 
castor oil, and cassava starch according to the variation in temp. and the time it takes to 
observe the effect of the possible changes in the blast furnace. The properties of cassava 
starch were verified: acceptable agglutination with sufficient water content and the 
poor handling properties of the core when left in the open air. Weak' points occurred when 
starch intervened as the component, indicating that at 2700 C, starch has already de
composed. (Summary by FG. Trans. by L.M..) 101 
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0454
 
14200 CARDENAS, 0,S. and BUCKLE, T.S. DE Sour cassava starch production: 
a preliminary study. Journal of Food Science 45:1509-1512,1528: 1980 Engl., 
Sum. EngI., 14 Refs., Illus. 

Cassava. Cassava starch. Fermentation. Lactic acid. Modified starches. Colombia. 

Sour cassava starch is produced in Colombian rural areas bytraditional small-scale technology, 
which includes a 20-30 days fermentation stage. A study was carried out with the purpose 
of analyzing the fermentation mechanisms, in an attempt to shorten the above mentioned 
step. Samples taken from 5 plants and produced by acid treatment in the lab.,were evaluated. 
Results showed that lactic acid bacteria and yeast are involved. Sweet, sour, and acid
treated starches shorxed differences in mob, wt. and in the surface appearance, under 
scanning electron microscopy. Although acid-treated and sour starches showed similar 
amylogram curves, only the latter produces good, specific vol. and crumb structure in a 
baked product called "pan do yuca" (Author'ssummary) 101 
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102 Uses, Industrialization, Processing and Storage 

0455 
13723 LINDEMAN, L.R. and ROCCHICCIOLI, C. Ethanol in Brazil: brief sum
mary of the state of industry in 1977, Bibtechnology and Binengineering 21(7): 
1107-1119. 1979. Engl., Sum. Engl., Illus. 

Cassava. Ethanol. Production. Productivity. Cassava programs. Brazil. 

A summary is presented of current agricultural production of ethanol m Brazil. The high
lights of the national program instituted in 1975 to increase production with the aim of 
extending automotive gasoline axe described. Process descriptions are given for present 
plants for both sugar cane and cassava root fermentation routes. (Author'ssummwy) 102 

0456 

10473 LOHANI, B.N. and THANH, N.C. Statistical modelling of tapioca drying 
- in Thailand. Agricultural Mechanization in Asia 9:75-80. 1978. Engl., 5 Refs., Illus. 

Cassava. Statistical analysis. Temperature. Drying. Cassava chips. Thailand. 

The data obtained by other researchers were statistically analyzed to establish relationships 
between ambient and floor temp., drying hours and MC of cassava chips of various shapes 
and sizes with different drying methods (cement floor,black cement floor,artificial by using 
a hot plate, and tray-drying). A regression equation was developed to predict the hours of 
drying required to reduce MC of chips to a desired value. Floor temp. is highly correlated to 
ambient temp. The equations were tested at a 95%confidence level dr higher. (Summary by 
F.G. Trans.by L.M.F) 102 

0457 

13419 BRASIL. MINISTERIO DA INDUSTRIA E DO COMERCIO. SECRETA-
RIA DE TECNOLOGIA INDUSTRIAL 0 etanol como combustiveL. (Ethanolas 
fuel]. Brasilia, 1975. 94p, Port., Illus. 

Cassava. Research. Ethanol Production. Cultivars. Processing. Brazil. 

A package of technical and economic information is presented, resulting from 18 mo. of 
research conducted by the Secretaria do Tecnologia Industrial of the Ministerio de Indus
tria y Comercio on the most important aspects of utilizing ethyl alcohol as fuel, as well as 
the favorable conditions Brazil has for industrial development. The situation of cassava as 
raw material for ethyl alcohol production (historical aspects, production, crop development, 
and the technology of producing ethanol from cassava) are analyzed and technical recom
mendations related to the ethanol production program are included. (Summary by LB. 
Trans. by LM.F.) 102 

0458 

4146 PAULA, R.D. DE G. and RANGEL, J.L A mandioca; suan industrializagao, 
seu valor econbmico. (Cassava industritizationand its economic value). Rio de Ja
neiro, Brasil, Instituto Naciona de Teenologfa, 1940. 61p. Port,, Sum. Fr., Illus. 
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Cassava. Bitter cassava. Sweet cassava. Cassava meaL HCN content. Cassava'flour. Processing. 
Cassava chips. Washing. Pressing. Drying. Cassava starch. Alcohol. Glucose. Adhesives. 
Dextdrls. Brazil. 

A general economics-oriented introduction on breads made with comn.osite or mixed flours 
(wheat flour with a small % of CF and maize) is presented. Some biological and historical 
indications are also presented, which seek to show the differences between the 2 groups of 
cassava var. (bitter and sweet). A chemical analysis of fresh cassava roots and a table on the 
starch contents of different vegetables (cassava, potatoes, arrow root, maize, and wheat) are 
included. The HCN content of sweet and bitter cassava is studied. The toxic principal, a 
glucoside, is almost completely destroyed by drying cassava at 70-80'C and is completely 
destroyed after cooking for 10-12 min (at boiling temp.) or the time required for baking 
bread or cakes, It was also shown that CF with a given HCN %did not inhibit fermentation 
during baking, even though the highest % (5-20%) of CF, combined with wheat, improved 
fermentation. Finally, an easy and precise method for determining HCN in flours is de
scribed along with the industrial processes of the preparation of fresh cassava (chips), CM or 
grinded chips, screened and intended for mixes for making bread, cakes, and noodles (maca
roni). Residues are used for both animal nutrition and the manufacture of starch and its 
by-products. The main industrial by-products of starch and their applications are briefly 
reviewed (ethyl alcohol, butyric alcohol, acetone, glucose, dextrine, and adhesives). (Au
thor'ssummary. Trans.by LM.F.) 102 

0459 

13432 SOUSA, F.O.B. DE, OLIVEIRA, EP. DE and NEVES, A.A.S.T. 0 ilcool 
como combustfvel auto-motor. (Alcoholasfuel for automobiles). Brasilia, Comissto 
de Financiamento da Produqfo, 1978. 26p. Port., 8 Refs., Illus. 

Cassava. AlcohoL'Cassava programs. Brazil. 

Some historical aspects on alcohol utilization as fuel in Brazil are presented. Problems 
encountered in cassava alcohol production are discussed, such as the obtainment of a 
product of superior quality from sugar cane, due to its level of technology in fermentation 
and the lack of qualified personnel The reasons leading to the establishment of the Progra
ma Nacional de Alcohol (Proalcohol) and its objectives are analyzed along with the different 
existing raw materials (sugar cane, cassava, Orbignyaspeciosa,sorghum, and sweet potatoes). 
Aspects interfering with the accelerated development of Proalcohol are described. (Summary 
by FG.Trans. by L.MF.) 102 

0460 

14143 CONCEIC.AO, A.J. DA Alguns aspectos da agro-indfistria de alcool etilico 
carburante de mandioca no Brasil. (Some aspects of the agroindustry of power 
ethyl alcohol from cassava in Brazil). In Universidade Federal da Bahia. Escola de 
'Agronomia. Informe cientifico anual. Cruz das Almas-BA, Braslh, 1977. pp.177
192. Port, 17 Refs. 

Ca$Ava. Cassava programs. Ethanolt Cultivation. Production. Brazil. 

A report is presented on the National Alcohol Program and cassava production in Brazil. 
Some of the problems found in cassava cultivation are listed and recommendations arc 
indicated. The evolution of alcohol production from cassava in this country is analyzed. 
The production programs of this product in the state of Bahia are described. (Summary by 
F.G. Trans by L.M.F.) 102 
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0461
 
13477 ZUMAETA V., L.J. Estudio de pre factibilidad ticnico-econ6mico para la 
instalaci6n de una fibdica de glucosa a partir de yuca (Manihotsculenta Grantz).
(Study on the technical-economic feasibility of installinga plant manufacturing
glucose from cassava). T6sis Ing. Ind. Aim. Lima, Peri, Universidad Nacional Agra
ria La Molina, 1978. 133p. Span,, 30 Refs., Illus. 

Cassava. Glucose. Faetories. Processing. Costs. Hydrolysis. Economics. Glucose industry.
Peru. 

The fundamental objective, of the project described is to determine the technical-economic
feasibility of installing a plant of glucose syrup from cassava in the Valle de Huallaga Central 
(Peru). An evaluation was made of: (a) cassava and glucose production and consumption on 
a national basis; C) the size of the plant according to the existing market, the availability of 
raw materials and unitary costs; and (c) the localization according'to the conditions of elec
tric energy, water, fuel, communication means and climate. The process of producing glu
cose syrup from cassava is explained in detail. The required investment for the realization of
the project is included along with the income and expense budgets and financial economic 
analysis. It is concluded that (1) there is a surplus of cassava that is not used and could have 
an industrial utilization by exploiting its derivatives; (2) the consumption of glucose is des
tined almost totally (95%) to food industries- (3) the hydrolysis method is the most ade
quate in the obtainment of glucose syrup and the continuous process is more advantageous
with regard to yield, economy and the quality of the final product; (4) the plant will be able 
to produce other cassava derivatives such as dextrin, maltodextrin and dextrose if market 
conditions are favorable; and (5) a profit of 63% will be produced in accordance with the 
investment. (Summary by F.G. Trans.by L.M.F) 102 

0462 
14155 BASSIR, 0. and FAFUNSO, M. Effect of pre-cooking processing on the 
cyanide contents of the leaves of eight cltivars of the cassava plant Manihotescu
lenta. Plant Foods for Man 2(1/2):91-94. 1976. Engl., Sum. EngL, 15 Refs., Ilus. 

Cassava. Cyanides. Cultivars. Cooking, Leaves. Hydrolysis. Dry matter. Processing. Nigeria,
k 

Cyanide contents were determined by hydrolysis, steam distillation and AgNO3 titration in 
(a) fresh leaves from 8 var. of cassava, and in leaves after (b) crushing, parboiling in water 
for 15 min and washing, (c) parboiling in water for I5 min, (d) macerating in water, (e)
soaking in tap water for 1 h, and (f) cooking in stews in covered pots. The DM content of
fresh leaves was also determined by weighing leaves before and after drying overnight in an 
oven at 110°C. Depending on the var., the cyanide and DM contents in (a) were 466-630 
mg/kg and 25-28.1%, resp. Processes (b) and (f) reduced the cyanide contents by 82-88, 74
79, 55-60, 12-19, and 99.9% , resp. It is significant to note that (b) and (f) are the most 
widely used pre-cooking and cooking techniques. The presence of traces of cyanide in
stewed cassava leaves confirms that cassava products cannot be completely free of residual 
quantities of cyaiddes. (Summary by Food Science and Technology Abstracts) I02 C03 

0463 

11706 MENEZES, T.YB. DE Saceharification of cassava for ethyl alcohol produc
tion. Process Biochemistry 13(9).24-26. 1978. Engi., 10 Refs., Illus. 

Cassava. Hydrolysis. Ethanol. Enzymes. Gelatinization. 

The hydrolysis process in cassava for the obtainment of ethyl alcohol is analyzed. This is
accomplished by acid or enzymic agents and involves 3 steps: gelatinization, liquefaction
and sacharification. (Summary by F.G. Trans. by L.M.F.) 102 

181 



0464 

13730 AKIITAR, J. Drying of cassava chips with heated aix. Mag. Se. Thesis. 
Bangkok, Thailand, Asian Institute of Technology, 1978. 47p. Engl, Sum. Engl., 
31 Refs., Illus. 

Cassava. Laboratory experiments. Cassava chips. Drying. Temperature. Processing. Thailand. 

The drying characteristics of cassava chips with heated air were studied. The effects of air 

temp. ard flow rate, and tray loading were experimentally investigated on 2 different chip 

sizes with a laboratory drier. Exptl. conditions included 4 air temp. (80, 100, 120 and 1400 

F), 3 air flow rates (44, 88 and 132 efm/ft2 ),and 3 tray loadings (0.939, 1.878 and 2.817 

lbfft2 ). The RH of the air was not controlled. An increasc in air temp. or flow rate increased 
the corresponding drying rates for both chip sizes. An increase in tray loading or chip size 

decreased the drying rates. An attempt was made to predict drying in a deep bed of cassava 
chips using the developed thin layer drying equation. The deep bed should be made of a no. 

of thin layers stacked one upon another. The drying rates in deep'bed were computed using 

the conventional grain drying simulation approach as proposed by Thompson. The predicted 
drying rates by the Thompson's model were much faster than the exptL drying rates due to 
be the higher air temp. between the layers. The experimentally observed and the predicted 
air temp. differed substantially. An empirical procedure was developed to predict drying in 

deep beds based on exptl. results. The projected drying rates based an thin layer drying 
equation and the experimentally observed drying rates were related by using an adjustment 

factor a. This factor was evaluated and expressed as a function of tray loading at 2 different 
drying air temp. (115 and 130 0F). It was then possible to predict drying history at any 
point in a deep bed of cassava chips up to 7 in. (Author'ssummary) 102 

0465 
14160 FAVIER, J.C. Valeur alisnentaire de deux aliments de base africains: le 
manioc et le sorgho. (Nutritive value of two African staple foodt cassava and 
sorghum). Paris, France, Centre de l'Office de la Recherche Scientifique et 
Technique d'Outre-mer. Travaux et Documents no. 67. 1977. 122p. Fr., Sum. 
EngL, 188 Refs. 

Cassava. Processing. Nutritive value, Peeling. Cooking. Production. Dry matter. Protein 
content. Fat content. Carbohydrate content. Ash content. Ca. P. Fe. Cassava flour. GarL 
Cameroon. 

The influence of traditional processing methods, practiced in the Cameroons, on the 
chemical composition of cassava and sorghum was examined. Treatments such as soakin& 
peeling or husking, milling and cooking eliminate toxic substances, make the products 
more acceptable for consumption, enable them to be stored more easily, and improve 
their digestibilities, but also result in considerable losses of nutrients. Data are given on 
the production and consumption of cassava and sorghum in the Camercons and neigh
boring countries. Contents of DM, calories, protein, fat total carbohydrates, indigestible 
carbohydrates, ash, thiamin, riboflavin, nicotinic acid, ascorbic acid, Ca, total P, phytic 
P, and Fe m cassava and sorghum before and after the various processing treatments, and 
losses of these nutrients occurring during the freparation of CF, cassava sticks, gari and 
medua-me-mbong from cassava and of kouru from sorghum are presented in numerous 
tables and figures. It is suggested that, since cassava loses mulch of its nutritive value during 
the preparation of medua-me-mbong, its consumption in African countries should be 
discouraged and that of cereals or other tubers, such as yams or potatoes that are richer 
in proteins, should be increased. (Summary by Food Science and Technology Abstracts) 
102 H01 

0466 

14166 CARANSA, A. Simplified economical cassava starch proces. Stirke 32(2): 
48-54. 1980. Engl, Sum. EngL, Dutch., Ilins. 

102 



Cassava. Cassavastarch. Processing. 

A simplified cassava starch process is described with flow sheets and tables. The main fea
tines are: very low water consumption and no moving parts in the extraction and purifia
tion equipment. The equipment is designed for skid mounting, which reduces installation 
costs and makes for mobility. After peeling, washing and disintegration of-the tubers, the 
fruit water is removed in solid bowl centrifuges. The fibres are removed on a small battery 
of Donf-Oliver DSM screens. (Pre-dewatering of the fibre is used only when local circum
stances require it and make it economically feasible). The crude, screened starch milk is 
degritted, coned. and purified in a countercurrent hydrocyclone washing system with a 
small amount of fresh water. The system is suitable for cleaning in-place and is designed 
for continuous operation. Utility consumption in a plant grinding 250-300 t of tubers/ 
day is: power 300 kW, crude water 2000 m3 /day, softened water 700-750 m3 /day. 
(Summary by Food Science and Technology Abstracts)102 

0467 
14157 BRANCO, S.M. Investigations on biological stabilization of toxic wastes 
from manioc processing. Progress in Water Technology 11(6):51-54. 1979. EngL, 
5 Refs. 

Cassava. Wates. Toxicity. Processing. Uses. Brazil. 

Wastes from CM manufacture contain high conc, of OM and cyanide and are thcrefore 
unsuitable for discharge into rivers without being stabilized. Some var. of cassava are non
toxic and are called sweet cassava. Other var., bitter eassava, contain high conon, of cy
anogenic glycosides and are used as sources of starch and protein. CM is prepared from 
bitter cassava. Biological treatment, by prolonged aeration, of cassava processing wastes 
is feasible and successful in removing BOD, COD, and cyanide. Addition of phosphate to 
the crude wastes prevents bulking problems and permits more effective COD and BOD 
removal. Bacteria seem to be the only effective microorganisms in stabilization, when 
cyanide is present in high conen (Summary by Food Science and Technology Abstracts) 

'102 

0468 

14102 THAMBURAJ, S. and MUTHUIKRISHNAN, C.R. Studies on storage peri
ods of tapioca stems. I. Effect on sprouting & moisture content In National Semi
nar on Tuber Crops Production Technology, Coimbatore, India, 1980. Proceedings, 
Coimbatore, Tamil Nadu Agricultural University, 1980. pp.87-88. Engl., Sum. 
EngL, 3 Refs. 

Casava. Field experiments. Cuttings. Storage. Planting. Germination. India. 

The investigations carried out at the Department of Horticulture, Tamil Nadu Agricultural 
U., Coimbatore (India) have indicated that cassava stems after harvest should be planted 
immediately and if necessary, can be stored up to 3 mo. under shade without a loss in the 
%of sprouting and the no. of sprouts/stem, MC in stem cuttings decreased with the storage 
period and it was directly related to the above attributes. (Author's summary) 102 D02 

0469 
14176 AZOULAY, K. et al. Le manioc prot~in6 une i6volution pour le tiers
monde. (Protein-enrichedcassava: a revolution for the Third World). Adour Ex
pansion 55:13-23. 1980. Fr., Illus. 

Cassava. Protein enrichment. Processing. Industrial microbiology. Fermentation. Grinding. 
Drying. Protein content. Costs. Factories. France. 
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The new Adour technique to enrich cassava protein by fermenting starch withouit 2 previous 
hydrolysis is described. Candidatropicalis yeast was used and yields of yeast/cassava starch 
transformation (0.5-0.55) are higher than those obtained by glucose or saceharose fermen
tation. Processing (result of 5 yr of team work with 4 scientists) basically consists of 3 • 
main stages: pulverization or trituration of roots, fermentation, and drying. The proce~s 
is explained in detail and by diagrams. The final product may be in form of a cream 
(30% DM), flour (95%, and grits or granulated flour (85%). Its commercial name is Yueapri-
na for Spanish- and Portuguese-speaking countries (Yucapreen in English and French). 
Protein-enriched cassava contains 21.3% CP compared to 2.5% for untreated cassava. The 
alternatives given for bovine, sheep, swine, and poultry feeding are analyzed. Since it is a 
common feed, its use is recommended in human nutrition, after previous adaptation to 
local choices. Essential amino acid content is comparable to that of fish flour, it does not 

have an acid taste and is digestible. The costs of the processing plant are analyzed(install
ment, operation, personnel, raw material, and amortization). An intermediate sized unit 
produces 5-7 t of enriched cassavalyr (15-20%). In*each country it would be necessary to 
adopt the structure of production corresponding to sociological conditions to assure a 
regular supply. Production of enriched cassava is compared to cassava alcohol production 
with favorable results for the former since it uses continuous fermentation. General 
aspects on cassava cultivation are included. (Summary by LB. Trans..by L.M.F.) 102 103 

0470 

14108 MANIMEGALAI, G. and NEELAKANTAN, S..-Post harvest processing and 
utilisation of tapioca. In NationalSeminar on Tuber Crops Production Technology, 
Coimbatore, India, 1980. Proceedings. Coimbatore, Tamil Nadir Agricultural Uni
versity, 1980. pp.102-105. EngL, Sum. Engl, 10 Refs. 

Cassava. Processing. Cassava chips. Cassava flour. Cassava starch. Tapioca macaroni. GaI. 
Wastes. India. 

In India, cassava is traditionally processed into several products, both at home and at an 
industrial scale. The processing of cassava into chips, flour, suji, starch and sago have been 
outlined along with aspects on their utilization. Fortification of sago with vitaminas and 
minerals and a process for the production, of cassava sava have been described. Besides, the 
utilization of cassava as fermented products is briefly discussed. (Author's summary) 102 

0471 

13459 AUTOMOVILES QUE so mueven con alcohol puro. (Automobiles run on 
pure alcohol). Brasil Comereio e Industria 1979:34-35, 38. 1979. Span., Illus. 

Cassava. Ethanol Production. Brazil. 

A historical recount on the production of ethanol from sugar cane and cassava in Brazil is 
given. The advantages of using ethanol, according to investigations conducted by the Secre
taria de Tecnologia Industrial of the Ministerlo de Industria y Comercio (MIC) are described. 
(Summary by F.G. Trans. by LM.F.) 102 

0472 

13740 TSEN, C.C. Using nonwheat flours and starches from tropical crops as.
bread supplements. In lnglett, G.E. and Charalainbous, G., eds. International Conft-6 
rence on Tropical Foods: Chemistry and Nutrition, Honolulu, Hawaii, 1979. Pro
ceeaings. New York, N.Y., Academic Press, 1979. pp.239-24 9. Engl., Sum. Engl., 
12 Refs., Illus. 

Cassava. Cassava flour. Cassava bread. Breads. Bread improvers. USA. 

It is concluded that acceptable breads can be prepared from wheat flour supplemented with 

184 

http:0.5-0.55


up to 20%nonwheat flours or starches from such indigenous crops as cassava, maize, rice, or 
yam. The production of such supplemented breads will increase the value of indigenous 
crops and reduce the cost of breads for human consumption in most tropical countries. 
However, supplements can cause adverse effects on dough properties and bread quality. 
Using a modified breadmaking process and adding a surfactant.(SSL, ethoxylated monogly
cerides, or sucrose tallowate) are effective ways to improve the quality of supplemented 
breads. Further, the protein quantity and quality of supplemented bread can be raised by 
soybean fortification. (Author'ssummary) 102 

0473 
14124 NG, E.G. and KHOR, G.L. Use of cassava and winged bean flour in bread
making. Pertanilka 1(1):7-16. 1978. Engl.,Sum. Engl., MaI., 14 Refs., Illus. 

Cassava. Cassava flour. Wheat flour. Composite flours. Bread. Malaysia. 

The feasibility of partially replacing wheat flour by CF in bread-making, and the fortifica
tion of the wheat-cassava composite bread with winged bean flour was studied and evaluated. 
Dough prepared with an increased level of CF was found to reduce water absorption, devel
opment time and stability of the dough. Higher levels-of substitution with CF increased 
dough extensibility, and reduced susceptibility to amylase activity, resulting in a more 
viscous dough. The incorporation of winged bean flour improved these dough characteris
tics. Up to 30% substitution with CF and 5% fortification with winged bean flour (75-205 
of wheat, cassava and winged bean, reasp.) yielded acceptable loaf voL, specific loaf vol. and 
organoleptie characteristics. It was determined that the shelf life of the bread made with 
9% winged bean flour (70-21-9) was 4 days before staling at room temp. (27 0 C) and in the 
refrigerator (9 0C), compared to the 4 and 6 day periods taken for the 100%wheat bread to 
stale under similar conditions. In general, the (75-20-5) composition produced the most 
promising results. (Author'ssummary) 102 

0474 
14121 ALCOOL: LE petrole vert et la regularisation dn march4 du sucre. (Alco
hol: green petroleum and the regularization of the sugar market). Cahiers des 
Inginieurs Agronomes 325:4-5. 1978. Fr. 

Cassava. Ethanol Production. 

The world perspectives of ethanol, obtained from sugar cane and cassava, are analyzed. The 
most qualified countries for ethanol production are situated between 30 0 N-30 0 S. India and 
Brazil have adopted a policy of ethanol production as a chemical and energetic raw material. 
An annual production of 153,450,000 hI is required for world necessities, currently, thercis 
a production of 100 million hi. Consequently, the perspectives of ethanol reside in govern
mental policies that guarantee the investments in distilleries and guarantee a remunerative 
price for the farmers. The regulating role of ethanol in the sugar market is underlined. (Sum
mary by lB. Trans.by LM.F. 102 

0475 
13754 SAIF, SALH. Thermal prperties of cassava roots and chips. Mag. Sc. 
Thesis. Bangkok, Thailand, Asian Institute of Technology, 1978. 4 9p. Engl., Sum. 
Engl., 24 Refs., Illus. 

Cassava. Laboratory experiment& Tubers. Cassava chips. Temperature. Water content. 
Thailand. 

Specific heat, thermal conductivity and diffusion of cassava roots and chips were deter
mined experimentally. Specific heat determination by the method of mixtures was found 
to be satisfactory for cassava roots. Specific heat values were found to be dependent on 
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both the temp. and MC of the sample. Effect of moisture was more predominant and linear 
relationships were observed between specific heat and MC A generalized equation was also 
developed using temp. and MC terms. Transient line heat source technique was employed 
to determine the thermal conductivity, Both the chips and solid samples showed a linear 
increase in the.thermal conductivity values with MC and as well as the temp. Thermal 
diffusion was determined by 3 methods: the transient heat source techniques the method 
suggested by Baird and Gaffney and transient cooling using Fourier law. Line heat source 
technique was not found suitable for larger sized chips while it appeared to be satisfactory 
with the solid samples. The 2nd method was also found to be suitable and satisfactory for 
solid samples. Diffusion values obtained by these 2 later methods were in close comparison 
with each other. (Author'ssummary) 102 

0476 

13442 COIMBRA, G.C. 0 6lcool como combustfvel e insumo para a indfistria 
qufmica. (Alcohol for use as frel and chemical feedstock). In Workshop on Fer
mentation Alcohol for Use as Fuel and Chemical Feedstock in Developing Coun
tries, Vienna, Austria, 1979. Proceedings. Vienna, United Nations Industrial 
Development Organization, 1979. 27p. Port., Span., Engl, Illus. 

Cassava. Alcohol ndustrialization. Brazil. 

A historical review is presented on Brazilian antecedents of the substitution of petroleum 
derivatives with alcohol of vegetal source (based on cassava and sugar cane). (Summary by 
F.G. Trans. by LM.F) 102 

0477 

i1785 CORREA, H. ConservaqIo de ramas de mandioca Manthot esculenta 
Crantz) pare o plantio. (Conservation of cassava branches for planting). Lavras-
MG, Brasil, Escola Superior de Agricultura de Lanas, 1977?. 6p. Port, 10 Refs. 

Cassava. Storage. Cuttings. Propagation materials. 

A literature review is given on the research conducted on the storage and conservation.of 
cassava branches and cuttings for planting. (Summary by F.G. Trans.by L.M.F. 102 

0478 

13443 ROSARIO, R.R. DEL Processing of roots and tubers. In Workshop on 
National Priorities in Philippine Agricullture. College, Laguna, Philippines, 1973. 
Proceedings. College, Laguna, 1975. pp. 34-40. EngL, Illus. 

Cassava. Processing. Uses. Feeling. Cassava starch. Cassava flour. Drying. Tubers. Storage. 
Philippines. 

Some, of the principal problems in the process of ihanufacturing root and tuber by-products 
(among them cassava) are described as well as the research problems in each area: peeling 
of roots and tubers, starch production, flour making, drying of roots and tubersphysiolog
ical effects of some of them (flatulence), research efforts directed to these products, and 
storage. A list of the varied uses of root crops and a flow chart of a s. Brazilian CF plant 
ate included. (Summary by LB. Trans by L.M.F.) 102 

0479 
6732 SUBRAHMANYAN, V. et aL Tapioca macaroni; pilot plant production. 
Research and Industry 3(10) :270-275. 1958. Engl., Sum. Engl., Illus. 

Cassava. Processing. Tapioca macaroni. Factories. Grinding. Drying. India. 
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A pilot plant set up at the Central Food Technological Research Institute, Mysore (India) 
for the production of tapioca macaroni (capacity I t/day) from a mixture of CF (60 parts) 
groundnut flour (15 parts) and wheat semolina (25 parts) is described. The steps involved 
in the manufacture of the product are: grinding the raw materials to different degrees 
of fineness, dry mixing, dough formation, extrusion, predrying, heat conditioning, steaming, 
and packaging. The plant can produce 3 types of products* rice-shaped grains, short tubes, 
and shells. The cost of tapioca macaroni production is 25 nP./lb. (Author's suninar1) [02 

0480 

12181 JUSTE JUNIOR, E,SG. Produtos e subprodutos da mandioca. (Cassava 
products and by-products). Informe Agropecuirio 5(59/60):89-93. 1979. Port, 5 
Refs., Illus. 

Cassava. Cassava products. Industrialization. Cassava chips. Processing. Uses. Processed 
products. Brazil. 

A description is given of the botanical characteristics of cassava roots, cassava-based products 
and by-products, industries using starchy raw materials and starch derivatives, cassava deri
vatives in petroleum mineralization; industrialization (human and animal nutrition), charac
teristics of whole and partial (chips) products and the use of cassava starch. A table is 
included on the chemical products that can be obtained from alcohol. (Summay by W.M.S. 
Trans. by LM.F.) [02 

0481 

12954 ALCOOL DE mandioca. (Alcohol from cassava). Conjuntura Economica 
31(7):121-125. 1978. Port. 

Cassava. AlcohoL Processing. Economics. Brazil 

The case of the alcohol industry in Brazil is assessed, including the main worldwide events In 
the crisis of petroleum and the perspectives of using alcohol as fuel in Brazil, especially from 
cassava. Cassava has special advantages such as high potential, expansion of planted areas, 
employment opportunities, development of marginal areas, and facility of cultivation. 
Industrial and agricultural objectives are given along with diverse projects heretofore con
ducted, in particular, the Curvelo alcohol plant in Minas Germs. The process of manufactur
ing alcohol is described and the economic feasibility is discussed on the basis of current 
data. Different national projects of small factories and parallel industries are described. 
(Summary by LB. Tran&by L.M.F.) 102 

0482 

12021 EMPRESA CATARINENSE DE PESQUISA AGROPECUARIA S.A. 
Potencial agrfcola e regionalizaga-o do Estado de Santa Catarina pata produgao de 
cana-de-agucar e mandioca como fontes de mat6rias primas pare obtenqgo de 
Licool. (Agriculturalpotential and regionalization of the state of Santa Catarina 
for the production of sugar cane and cassava as sources of raw materialsfor ob
taining alcohol). Florian6polis, Santa Catarina, Brasil, 1979. 37p. Port., Illus. 

Cassava. Alcohol. Socio-economic aspects. Climatic requirements. Soil requirements. Maps. 
Brazil 

The possibilities of expanding sugar cane and cassava production in the state of Santa 
Catarina (Brazil) to obtain fuel alcohol,were determined according to the objectives of the 
Programa Nacional do Alecol (PROALCOOL). Areas occupied by other species were 
considered not available so as to not affect food production and other agricultural activities. 
Aspects on land tenancy, demography, and the current and future availability of labor were 
added to the agronomic information on climatic and soil factors, necessary to be able to 
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determine agricultural and industrial activities. Energy consumption in the state of Santa 
Catarina in 1978 was 475,681,648 ) gasoline, representirig only 11% of the possible produc
tion value with the currently available technology. It is possible to increase yields mainly
in the agricultural sector, since the potential area is 2,488,376 ha and has solar energy
available in the order of 5,474 x 102 kcal/yr, of which only 0.6% is converted to chemical 
energy. It is necessary to improve all the stages of the productive system for an adequate
combination of the mechanisms of the soil-plant-atm. system. (Summary by LB. Trans 
by L.MF 102 

0483 
13279 JARVI, R.A. Alkaline-oxidized cassava starch adhesive. U.S. Patent no. 
2.680.078, 1954. 2p. Engl., 3 Refs. 

Cassava. Adhesives. Cassava flour, Processing. Patents. 

An invention related to certain improvements in alkaline-oxidized CF adhesives and the 
process of making these adhesives are described and illustrated. The objectives of the 
invention are: quick setting, ready-to-use, low water content, long liquid hfe, and reduced 
staining properties, it should also be easy to spread and of a low costs. Its ingredients are
cassava starch (MC in equilibrium with that of the atmosphere), water, and oxidizing agent
for cassava starch, and sodium hydroxide. (Summary by LB. Trans. by LJM.F.) 102 

0484 
13745 CRABTREE, J., KRAMER, E.C. and BALDRY, . Technical note: the 
incorporation of fresh cassava into bread. Journal of Food Technology 13(1): 
149-153. 1978. Engl., 6 Refs, Illus. 

Cassava. Tubers. Fresh products. Breads. Processing, Fermentation. HNC content. Analysis. 

The preparation of a fresh cassava product, its incorporation into bread, and the assessment 
of the finished product are described. Fresh minced cassava was used, obtained by simple
mechanical or manual-means with a MC of 63% ;this was incorporated into bread at a level 
of 20% . The recipe, method of fermentation, organoleptic evaluation, and the determina
tion of HCN content are described. Photos of bread slices are included. Bread containing 
cassava is considered acceptable, firmer, with a yellow tinge, and a faint cassava odor. 
[Summary by LB. Tran&by L.M.F.) 102 C03 

0485 
12281 SOUZA, S.G. DE Fabrica o de farinha de mandioca. (Cassavaflourrmanu
facture). Manaus-AM, Brasil, Centro de Assistincia Gerencial i Pequena e Midia 
Empresa do Estado do Amazonas, 1975. 57p. Port. 

Cassava. Cassava flour. Uses. Marketing. Industrialization. Alcohol. Processing. Brazil. 

An industrial profile is given on CF including the description and utilization of the product,
locative factors (raw materials and inputs), marketing, production, economical and financial 
aspects in order to indicate perspectives for the investment and allocation of resources. 
Aspects on civil engineering, installment of machinery and equipment are also included. 
The process of obtaining alcohol from cassava is described. (Summary by LB. Trans. by 
L.M.F. 102 

0486 
13431 ALBUQUERQUE, J.L. 0 Programa Nacional de Alcool e suas perspeetivas 
para o nordeste. (Nationalalcohol program and its perspectivesfor the northeast). 
In Simpdsio sobre Produqo de Alcool no Nordeste, lo., Fortaleza, Brasil, 1977. 
Proceedings. Fortaleza, Banco do Nordeste do Brasil, 1977. 36p. Port., Illus. 
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Cassava. Alcohol. Cassava programs, Production. Marketing. Maps. Brazil. 

The perspectives of the National Alcohol Program for the NE region of Brazil are analyzed 
taking into account the areas included and the objectives of the program. Besides reducing 
the import of petroleum and foreign exchange expenditures, the following aspects are 
studied: (1) the adjustment of regional differences in income; (2) the utilization of produc
tion factors; (3) reduction of transportation costs; and-(4) expansion of regional producing 
units, The demand for alcohol from the NE for regional and national markets is analyzed 
along with regional potentials, activities of the initial production plan, and 131 proposed 

projects. The program for expanding anhydrous alcohol production for fuel studies the use 
of agricultural raw materials such as sugar cane and cassava. The plan differentiates 3 regions 
that supply gasoline (2 by sea and 1 by land) to NE mixture centers. Transportation would 
be by tank cars or tank trucks, taking advantage of return freight. The activation of the 
nonused capacity installed at distilleries annexed to sugar plantations is studied along with 
the expansion of capacities and the implantation of autonomous distilleries with the follow
ing alternative uses, (1) sugar cane + residual molasses; (2) sugar cane + cassava; and (3) 
cassava. Governmental action is needed to improve microregional infrastructure and guide 
cassava producers. (Summary by LB. Trans.by L.H.F.) 102 

0487 

13480 SILVA, J.G. DA 0 alcool etilieo come combustivel. Analise dos aspectos 
de produqro de materia-prima e do Piano Nacional do Acool. (Ethyl alcoholas 
fueL Analysis of aspects on the production of raw materialand on the National 
Alcohol Program). Campinas-SP, Brasil, Institute de Pesquisas e Assessoramento do 
Congreso Nacional, 1975. 15p. Port., Sum. Port. 

Cassava. Energy productivity. EthanoL Brazil 

A description of the Brazilian energy situation is presented and general aspects of the Pro
grama Nacional de Alcohol (PNA) are analyzed, especially regarding the monopoly of 

and the subalcohol commercialization and the mobilization and destination of resources, 
sidies studied within a more comprehensive poliy that seeks to attain other objectives of 
a social nature: improved distribution of income and the acceleration of land re

distribution programs. The advantages and disadvantages of sugar cane and cassava as raw 
material in the obtainment of ethyl alcohol are given and the extent of the PNA is analyzed; 
Brazil should obtain a national ethanol production in 1990 higher than the current Brazilian 

petroleum production. (Summar by LB Trans. by L.M.F.) 102 

0488 

13468 BRASIL. COMISSXO EXECOTIVA NACIONAL DO ALCOOL. PROAL-
COOL: infon'a5es bgsicas par empresarios. (Basic informationfor entrepreneurs). 
Rio de Janeiro, Brasil, Banco Nacional do Desenvolvimento Econdmico, 1980. 37p. 
Port. 

Casava. Cassava programs. Alcohol. Technological package. Industrialization. Brazil. 

A synthesis of the major aspects related to the elaboration, procedure, and contracting of 
projects within the scope of Proilcool (Programa Nacional de Alcohol) in Brazil is presented 
for those entrepreneurs interested in obtaining contracts with the program. A description is 
included of the objectives and goals, policies, and guidelines for project implementation; 
types of projects included; expansion, modernization, or installment of distilleries; install
ment of alcohol storage units; production of raw materials; improvement of the technology 
of alcohol production and utilization; research and assistance of raw material production; 
and specific studies of interest to the program. Conditions are described for the inclusion of 
projects, financing, fiscal agents, project procedures, and useful annexes (technological 
packages) are included. (Summary by LB. Trans.by L.M.F.) 102 
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0489
 
14150 GODOY, J.M. DE Fecularia e amidonaria. (Floursandstarches). S~o Paulo. 
Brasil, Secretarfa da Agricultura, 1940. 288p. Port., 49 Refs., Illus. 

Cassava. Cultivation. Processing. Cassava flour. Cassava starcl. Tapiocas. Cassava chips. 
Nutritive value. Animal nutrition. Glucose. Dextrins. Brazil 

Four aspects are discussed in detail: (1) cassava cultivation in which taxonomy, botany, 
land choice and preparation, fertilization, var. selection, selection and preparation ofbranches, 
planting time, method and density, cultural practices, harvest time and method, yield, crop
rotation and intcrcropping, diseases, pests, and production costs are analyzed. (2) A detailed 
description is given of the processes and equipment used for: (a) CF production (washing, 
grating, pressing, toasting, cooling and grinding, screening, and conditioning), output, 
manufacturing costs, and chemical composition; (b) cassava starch extraction (washing, 
peeling, screening, separation, purification, drying, and conditioning) and production; a 
method of operation of a cassava starch factory is described; (c) tapioca manufacture 
(selection, granulation, and conditioning); (d) cassava chip manufacture (costs, production, 
and chemical composition); () cassava chip flour (costs, chemical composition, and 
description of a plant); and (f) cassava in domestic animal nutrition and its vitaminic value. 
(3) Starches obtained from rice, maize, and wheat are also described along with (4) the 
processes for producing glucose, glucose syrup, and dextrine using root and tuber starch. 
(Summary hv FG. Trans by L £.F) 102 

0490 
14123 PRODUCTOR QUER mais seriedade na polftica agricola da mandioca. 
(Producers demandseriousnessin cassava agricultural policies). Informe Agropecua
rio 5(59/60):106-108. 1979. Port., Illus. 

Cassava. Cultivation. Factoies. Industrialization. Cassava programs. Brazil. 

Producers face serious problems of agricultural, technical, and financial nature since only 3 
of the 6 enterprises contracted in 1976 continue planting cassava for the supply of raw 
material to the Curvelo alcohol plant. Currently this plant only works at 30% of its indus

- tiral capacity. Among the problems found, the following are mentioned: lack of sufficient 
cuttings for large-scale planting, low productivity, diseases [CBB (Xanthomonasmanihotis)1, 
pests (Ertinnyis ello, mites), frosts, lack of specialized personnel, concordance between 
cassava cultivation and research, and incentives. (Summary by LB. Trana by L.MF.) 102 

0491 
13747 CASSAVA INDUSTRY in BritistLHonduras.'Tropical Agriculture 16:123. 
1939. Engl. 

Cassava. Industrialization. Cassava programs. Factories. Cassava starch. British Honduras. 

The situation of cassava cultivation in British Honduras is analyzed. A no. of attempts have 
been made to develop an export trade in starch and gaplek. In 1934, the Empire Starch 
Products Ltd.was established in the Stann Creek Valley with a production capacity of 2500 
t starchlyr, which can be increased with certain changes and additions. The Department of 
Agriculture has tried to interest the local growers in the cassava planting program for indus
trial purposes. Var. and cultural trials have been conducted on a semi-commercial scale and 
as a result, it is now possible to supply information on methods of cultivation and var. A 
small exptl. factory was established at the Agricultural Station, Stann Creek, in 1935 to 
obtain information on production costs and the quality of manufactured starch. Reports 
from users state that the product is similar to that of Java. The government has given certain 
concessions to the company and has constructed a road in the area to encourage cassava 
industry. (Summary by .MS. Trans. by L.M.F.) 102 JOD 
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0492 
14144 VILLANUEVA, M.R. Root crops and the energy crisis. Radix 1(2):3-5. 
1979. Engl., 3 Refs., Illus. 

Cassava. Cultivation. Processing. Alcohol. Philippines. 

The potential of crops,'such as cassava, sugar cane, and sweet potatoes for fuel alcohol 
production in the Philippines is analyzed. Processing aspects, agronomic practices, and 
adequate conditions of development are discussed for each crop. Based on the experiences 
of other countries, it is concluded that the production of fuel alcohol from cassava is 
technically feasible, but further analysis of its economic feasibility is required. It is admitted 
that alcohol production from sugar cane is more efficient/unit area, but cassava is likely 
to have an advantage on poor soils and under conditions not suitable for a demanding crop 
like sugar cane. To make root crops a viable raw material for alcohol production, production 
and processing must be integrated and include small and large producers, and provide 
adequate protection in terms of favorable government policies that will make the system 
a viable industry. Production and utilization of alcohol, from root-crops in the Philippines 
can be viewed with great optimism and promote the development of cassava industry. 
(Summary by F.G. Trans by LM.F) 102 

0493 

14627. ARISMENDI, L.G. Incidencia del rayado marr6n en 20 cultivates de yuca 
amarga. (Incidenceof brown streak in 20 bitter cassava cultivars). In_.Pricticas 
culturales, almacenarinento y procesamiento del eultivo de la yuea (Manihot escu
lenta Crantz). Jusepfn, Venezuela, Universidad de Oriente. Escuela de Ingenieria 
Agron6mica, 1980. pp.127-142. Span., Sum. Span., 14 Refs., Illus. 

Cassava. Gormplasm. Cultivars. Resistance. Cassava brown streak virus. Storage. Bitter 
cassava. Venezuela. 

One yr old roots of 20 bitter cassava cv. were taken from the cassava germplasm bank of 
the Escuela de Agronomia of the U. de Oriente (Venezuela), and were stored in the open 
air during 12 days in order to determine the incidence of brown streak in cv. Piiiona, Pata 
de Negro, Palo Verde and Muertefia were very susceptible, cv. Lancetilia, Juliana, and Pae
dora showed healthy roots at 5 days, cv. Querepa, Jose Maria and Mulata at 7 days, and cv. 
Camlla de Perro at 10 days. At 12 days all cv. showed deterioration due to brown streak. 
(Author'ssummary. Trans by F.G.) 102 E04 

0494 
14171 INSTITUTO DE INVESTIGACIONES AGRO-INDUSTRIALES, PERU. 
Planta de harina de yuca en Ia colonizaci6n Tingo Maia-Campanila. (Cassaaflour 
plant in the Tingo Maria-Campanilasettlement). La Molina, Programa Nacional 
de Alimentaci6n Popular, 1977. 164p. Span., Illus. 

Cassava. Factories. Cassava flour. Marketing. Costs. Income. Socio-economic aspects. Pro
ceasing. Peru. 

The objectives of the project "Technical-economic study on the installment of a CF plant in 
the Tingo Maria-Campanilla settlement, Peru" are described. A market study was conduct
ed to determine economic, financial, and social factors that decide whether the project is to 
be carried out, rejected, or postponed, consisting of the following aspects: project origin 
and promotion, market study on raw material and on flour; size and localization of the 
plant; engineering of the project; investment and financing; costs, expenditures, and income 
budget; financial aspects; economic, financial, and social evaluation; organization and 
administration. It is concluded that the area studied is a good producer of cassava and that 
it has a great agricultural potential. Through agreements with agrarian cooperatives of the 
zone and small farmers, it is possible to destine areas to the industrial cultivation of cassava. 
The area destined to the industrial park in the locality of Ocucayacu was found to be the 
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optimum site. The technology to be used is based on the process of peeling-grating-drying 
and grinding fresh cassava roots It is recommended to negotiate the financing of the 
project before the Corporaci6n Financiera de Desarrollo (COFIDE) and it is also necessary 
to conduct technological research and a market study on subproducts (fiber, peels, stems, 
and leaves). (Summary by R.G. Trans.by L.M.F.) 102 J00 

0495 
14632 QUINONES, J.L. Aspectos de la producci6n y comercializaci6n del casabe 
en el Distrito Maturin del Estado M6nagas. (Aspects regardingeasave production 
and commercializationin the DistritoMaturinof the state ofM6nagas4. In Arismen
di, L.G. Picttcas culturales, almacenamiento y procesamiento del cultivo de la 
yuca (Manihot esculenta Crantz). Jusepin, Venezuela, Universidad de Oriente. 
Escuela de ngenierfa Agron6mica, 1980. pp.187-214. Span., Sum. Span., 12 Refs. 

Cassava. Casave. Trade Factories. Production. Processing. Rasping. Washing. Pressing. 
Screening. Drying. Venezuela. 

During June-July 1979, 29 casave processing plants of the Distrito Maturfn, state of Mdna
gas (Venezuela) were surveyed. It was determined that plants operate 4-5 days/wk. and 
process 20, 30, and 8 sacks of cassava/day, according to sectors I (Barraneas-Sabaneta), 
1i (Costo Arriba-Costo Abajo), and III (El Turrial-San Vicente), resp. Operations for casave 
manufacture are done by contract and are the following: rasping at a cost of 2.87 Bs/sack; 
washing at 0.50 Bs/sack; grating at 2.00 Bs/sack; pressing at 1.28 Bs/sack; screening at 
1.56 Bs/20 casave cakes; spreading out of casave at 8 Bs/20 casave cakes, and drying at 
1.56 Bs/20 casave cakes. Cassava was bought between 0.36-0.43 Bslkg; 9 kg of fresh roots 
are needed to produce a cake, costing 4.75 Bs/cake. When cakes were sold at 6.50 each, an 
av. monthly net income of 3587.67 Bs/producer was obtained. (Author' summary. Trgns. 
by L.M.F.) 102 J00 

0496 
14639 CASIER, P.J. et at Bread from starchy tropical crops. II Bread produc
tion from pure millet and sorghum flours, using cereal endosperm-cellwall-pentosan 
as a universal baking factor. In Symposium on sorghum and millets for human 
food, 1976. Proceedings. London, Tropical Products Institute, 1977. pp.127
131. Engl., Sum. Engl., Fr., Span., 12 Refs., Illus. 

Cassava. Breads. Cassava flour. Sorghum flour. Millet flour. Processing. Composite flours. 

According to earlier positive results obtained in bread production from pure flours of other 
starchy tropical crops, an expt. was conducted on the possibility of making bread from 
pure flours of sorghum and millet. The studies showed that good quality bread can be 
prepared from these pure flours, using 2-4% of pentosan as an universal baking factor, in 
the same way as used in earlier production of cassava, maize and rice flour bread. Mixing 
of millet and sorghum flour with other tropical flours such as cassava, maize, rice, or their 
starches, resulted in increased vol and an improvement in structure. All breads had a staling 
resistance of at least 1 wk. showing vol of ±10004100 ml/250 g of flour used. Whole 
flour of 100% extraction (sorghum) as vel as flours of lower extraction were used with 
good results. (Author'ssummary) 102 

0497 
14630 AGUIAR, J. M6todos de almacenamiento en cuatro cultivaes de yuca. 
(Methods of storage in four cultivars of cassava). In Arismendi, L.G. Pricticas 
culturales, almacenamiento y procesamiento del cultivo de la yuca (Manihotescu
lenta Crantz). Jusepin, Venezuela, Universidad de Oriente. Escuela de Ingenierfa 
Agron6mica, 1980. pp.143-166. Span., Sum. Span., 15 Refs. 
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Cassava. Research. Storage. Cultivars. Deterioration. Post-harvest losses. Tubers. Venezue-
Ia. 

To determine the resistance or susceptibility of 4 cassava cv. (Querepa, Tallo Blanco, Colom
bianita and Blanca) to deterioration, the following methods of storage were studied: refrig
eration (09C), moist sand, moist sawdust, paper bags, cassava leaves, and under environmen
tal conditions. During 28 days, roots of cv. Colombianita were well conserved (acceptable 
quality) refrigerated, in moist sand, and moist sawdust; cv. Querepa and Blanca, refrig
erated and in moist sand; and ev. Tallo Blanco, only refrigerated. At 7 days roots more 
resistant to open air were from cv. Querepa. (Author'ssummary. Trans. by F.G.) 102 D04 

0498 

14657 FERNANDEZ H., R. and COOKE, R.D. Research in Costa Rica: the 
effects of cassava processing on residual cyanide contents. Cassava Newsletter 
no. 4:10-11. 1978. EngI., 11 Refs. 

Cassava. Processing. HCN content. Feeds and feeding. Costa'Rica. 

Research on the effects of cassava processing on residual HCN contents m Costa Rica and 
other countries is briefly reviewed. (Summary by Abstracts on TropicalAgriculture) 102 

0499 
14662 RAUDALES L., A., DIAZ DEL VALLE, R.L. DE, and DERAS, MJ. In
dustrializaci6n de Ia yuc& (Cassava industrialization).Tegucigalpa, Honduras, Ban
co Central de Honduras. Departamento de Investigaciones Industriales, 1974. 98p. 
Span., Sum. Span., 11 Refs. 

Cassava. Cultivation. Processing. Cassava chips. Cassava starch. Glucose. Dextrins. Forage. 
Industrialization. 

An analysis is given of cultivation techniques, yields, chemical composition of CF and 
peels, and cassava var. (Criola de Comayaqua, 4220, and Valencia), according to HCN 
content. Processes for manufacturing chips, starch, glucose, dextrine, nutritive macaroni, 
alcohol, composite feed and forage, the latter from leaves and stems, are briefly described. 
The following recommendations that should be taken into account for cassava industnaliza
tion are given: (a) selected var. should be highly productive, disease-resistant, non-toxic, and 
nutritive; (b) water used in cassava processing should be pure and soft; (c) mechanization 
should be sufficient to allow an efficient and hygienic processing; (d) and efficient cassava 
production should prevail to assure a continuous and adequate supply; and (e) product 
quality should be uniform. (Summary by F.G. Trans. by L.M.F.) 102 

0500 

14683 NUCCI, T.A. DE and LORENZI, 3.0. Raspas de mandioca secas ao sol. 
(Sun-dried cassava chips). Casa da Agricultura 2(2):12-14. 1980. Engl., Illus. 

Cassava. Cassava chips. Pellets. Trade. Processing. Solar drying. Storage. Uses. Brazil. 

The possibility of Brazil to compete with Thailand in exporting cassava chips and-pellets 
towards the ECM is discussed. A historical review of Thai cassava chip and pellet production 
is included. The process of cassava chip production and sun-drying, their storage, and uses in 
animal nutrition are described. (Summaryby W.M.S. Trans. by L.M.F.) 102 

0501 
14651 CIACCO, C.F. and D'APPOLONIA, B.L. Functional properties of 
composite flours containing tuber flour or starch. Bakers' Digest 51(5):46-50, 141. 
1977. Engl., 42 Refs., Illus. 
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Cassava. Breads. Composite flours. Cassava starch. Viscosity. Sugar content. Protein content. 
Cassava flour. Processing. 

Baking studies using flours and starches of cassava, arrowroot and yam are reported and 
illustrated. The results indicate that gluten dilution is not the only factor determining the 
baking response of tuber-wheat blends. (Author's summary) 102 C03 

0502 
15033 MADUAGWU, E.N. and ADEWALE, A.F. Loss of hydrocyanic acid and its 
derivatives during sun drying of cassava. In Terry, E.R., Oduro, K.A. and Caveness, 
F. eds. Triennial Root Crops Symposium of the International Society for Tropical
Root Crops, 1st., Ibadan, Nigeria, 1980. Tropical root crops: research strategies for 
the 1980s. Proceedings. Ottawa, Canada, International Development Research 
Centre. Series IDRC-163e. 1981. pp.149-151. Engl., Sum. EngL, Fr., Illus. 

Cassava. Cassava chips. Solar drying. Sweet cassava. Bitter cassava. HCN content. Nigeria. 

The disappearance of cyanide (CN) and its derivatives from cassava slices, obtained from 
both sweet and bitter roots, during sun drying in black and colorless polythene bags, resp 
was studied. In all the expt. CN was lost progressively with lime, most of it within the 1st 8 
h, during which time 46-58% free and 69-74% bound CN disappeared from the bitter var. 
and about 74% of bound CN disappeared from the sweet var. Differential losses of bound 
CN between cv. in both black and colorless containers, after the initial 16 h, were minimal 
(1-8%) and comparable in all cases suggesting optimal hydrolytic activity of the P-glucosida
se, linamarase. In general, loss of free CN frorh sweet root slices within each of the initial 
two 8-h periods of sun drying was much lower (33-37%) than for the bitter var. presumably 
as a result of the formaion of more cyanohydnns in the sweet cv. Results suggest that a 
more rapid loss of tree CN occurs during sun drying of cassava in bhck"containers. Findings 
are discussed in relation to sun drying of cassava roots by direct solar radiation or by black 
body radiation ofsolar energy, particularly during atmospheric conditions of high humidity,
low temp.,and cloudiness. (Author'ssummary) 102 C03 

0503 
15115 NORMANHA, E.S. and LOZEN4ZI, J.O. Mandioca: secagem de raspas ao sol 
carn vistas i producio de ilcool cariurante e ravoes. (Cassava: sun-dryingcassava 
chips for the productionof poweralcoholand rations). Brasilia. Empiesa Brasileira 
de Assist~ncia Tcnfca e Extensgo Rural. Serie Informativo Mandioquero no. 37, 
1980. 45p. Port., Sum. Port., Engl,, 4 Refs., ius. 

Cassava. Cassava chips. Pellets. Solar drying. Processing. Marketing. Alcohol, Animal nutri
tion. Brazil. 

The importance of cassava in Brazilian economy is summarized and the Brazilian potential 
market for cassava roots as a raw material is pointed out. (a) for animal feed, in commercial 
feed compounding;'(b) for the present official program of power alcohol; as a complement 
of sugar cane in alcohol production; (c) for making CF as a component (max. 590 of wheat 
flour for breadmaking and pastry industries; and (d) to prepare sun-dried pellets to be 
exported to the ECM, the largest cassava pellet consumer for feed compounding. Recom
mendations for the Brazilian government and private enterprises include the use of solar 
energy, drying cassava chips on cement floors instead of processing with expensive equip
ment,using other sources of energy (except when cassava chips are intended to prepare fine 
quality CF for human consumption). Some details are presented about sun-drying of cassava 
chips, and references are given on the work done in Thailand on sun-drying systems and 
pellet processing. (Author'ssummary) 102 
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0504 
15014 'PLANAL CONSULTORIA AND PROJETO: Avalarao tkenico-econ6mica 
paa a implantago de destilaria de icool, capacidade de produqo: 20.000 litros 
par dia; mat6ria prima: mandioca. (Technical-economic evaluationfor establishing 
an alcohol distillery, capacity of production:20,000 liters per day; raw material: 
cassava). Brasilia, Empresa Brasileira de Assist~ncia Tenica e Extensgo Rural. Serie 
Informativo Mandioquciro no. 35, 1980. 3 7p. Port. 

Cassava. Alcohol. Washing. Peeling. Grinding. Fermentation. Silting. Storage. Costs. Prices. 
Production. Tubers. Brazil. 

Different technical and economic aspects of the establishment of a cassaava alcohol 
distillery, with a capacity of 20,000 iday are assessed. The process of production is out
lined, which consists of the following stages: delivery; weighing and preparation of cassava 

(washed and peeled); grinding;saccharification; fermentation and separation of sohds; distil
lation (dehydration with benzol); and storage until delivery to consumer. Tables ate 
included on financial aspects, investments; profitability; operational system; technical coef
ficients;fixed and variable costs; annual cost structurc;debt:capital ration; and flow of funds. 
Data on cassava harvest in different producing states are annexed. A questionnaire for those 
using these newsletters is also included. (Summary by LB. Trans. by L.M.F.) 102 JOG 

0505 

15761 MADUAGWU, E.N. and OBEN, D.H.E. Effects of processing of grated 
cassava roots by the screw press and by traditional fermentation methods on the 
cyanide content of gari. Journal of Food Technology 16:299-302. 1981. EngI., 
Sum. Engl.,,10 Refs. 

Cassava. Processing. Rasping. Tubers. HCN content. Gad. Cyanogenic glycosides. Nigeria. 

The extent of the loss of HCN from grated cassava roots, selected from both the sweet and 
bitter var. was compared in the roasted grits (gari) derived from their fresh pulp which had 
been dewatered and fermented by 2 different processes: the quick (1-day) 'screw press' 
method (QSP) and the slow (3-day) traditional one (STD). The relative amounts of HCN 
which had disappeared after I day, in the case of QSP, and 3 days, in respect of STD, were 
comparable (92-100%) for either free (non-glycosidic) or bound (glycosidic) cyanide content 
of the 2 cv., indicating that the former method was more efficient than the latter in the 
detoxification of the grated'pulp. The QSP method appeared to retain some of the bound 
cyanide while with the STD method, no bound cyanidewas detectable. About 83-91% of 
the total HCN content of the grated roots was present as free cyanide. Vat. differences in 
HCN contents of cassava may not be a critical factor in the preferential selection of the 
roots for 'garification'. (Authors summary) 102 C03 

0506 
15732 KHAJARERN, J. et al. Chemical composition of Thai cassava root prod
ucts in 1979. n Khon Kaen University. Faculty of Agriculture. Cassava/nutrition 
project; annual report 1979. Khon Kaen, Thailand, 1979. pp.19-30. Engl., Sum. 
Engl., Illus. 

Cassava. Analysis. Cassava chips. Pellets. Protein content, Water content. Fibre content. Ash 
content. Mineral content. HCN content. Trade. Thailand. 

In 1979, 118 blended cassava samples were analyzed for basic chemical parameters to de
termine if the proposed improvement procedures significantly favored the quality of export 
products. It was found that the quality of export products such as root pellets was still low. 
Fibre and ash contents were still high, even higher than in previous yr, mainly due to the. 
sharp increase in the selling price of the product in European markets. Quality control agen
cies enforced more strict measures. Simultaneously, it was suggested that buyers would get a 
better product if cassava chips were used. However, freight costs should be taken into con
sideration when deciding which product is more economical. (Author's summary) 102 C03 
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0507
 
15052 CASSAVA: PAPUA New Guinea's fuel of tomorrow. Agricultural Infona
tion Development Bulletin 1(4):21. 1979. Engl. 

Cassava. Alcohol. Energy productivity. Papua New Guinea. 

Papua New Guinea expects to make substantial savings in its energy costs and at the same 
time create new employment opportumties by constructing an alcohol fuel production 
plant using cassava as raw material. The solution of the firewood problem lies in lowering
distribution costs by charcoal production in areas having abundant supplies of firewood. 
(Summary by Abstracts on TropicalAgriculture) 102 

0508 
15009 BRAZIL. MINISTRY OF INDUSTRY AND COMMERCE. Ethanol; the 
planted energy. Rio de laneiro-RJ, Brazil, s.f. 8p. Engl., Illus. 

Cassava. Ethanol. Production. Uses. Factories. Brazil. 

Highlights of the utilization of raw materials of vegetable origin for alcohol production in 
Brazil are given. The case history and targets of the program are included along with aspects
of alcohol utilization in engines, thenecessary changes for theconversion of engines, data on 

3production (for 1985 a production of 10.7 million m of alcohol is expected), main raw 
materials used (sugar cane, sorghum, Orbignyaspeciosa, cellulose residues, and cassava) and 
the advantages of each one. The easy diffusion of cassava and its adaptation to different soil 
and chmatic conditions, its easy cultivation, and the possibility of intercropping it with 
other crops are emphasized. The vol. of alcohol extracted from a t of cdssava is approx. 
twice as much as that obtained from sugar cane; its high concan. of carbohydrates reduces 
freight costs and saves energy in the manufacturing process. Some technological aspects of 
the elimination of plant residues are given, highlighting the multipurpose plant in Lorena, 
Sao Paulo and the cassava alcohol distillery at Curvelo, Minas Gerais, as well as the establish
ment of mini distilleries in different regions. (Summary by LB. Trans. by L.M.F.) 102 

0509 
15725 KHAJARERN, S. et a Effect of delayed drying on some chemical com
ponents of cassava root. A preliminary study. In Khon Kaen University. Faculty of 
Agriculture. Cassava/nutrition project; annual report 1979. Khon Kaen, Thailand, 
1979. pp.89-93. Eng., Sum. Eng. 

Cassava. Broken roots. Solar drying. Analysis. Dried tubers. Water content. Protein content. 
HCN content. Thailand. 

A cassava drying process, similar to that of most drying firms in NE Thailand, was simulated 
on a lab. scale during the winter of 1979. Fresh-chopped cassava was kept in pastic wrapping
in the lab. for various lengths of time before sun-drying. Dried products were then chemi
cally analyzed for moisture, CP, gross energy, and HCN. In addition, the dried products 
were subsequently analyzed for HCN at 4 wk.-intervals after they reached the final MC. It 
was found that as the aging period before sun-drying increased, CP content of the products
increased whereas the levels of HCN and gross energy decreased. There was also a definite, 
but not statistically significant decrease in HCN in the products as their shelf storing time 
increased. Results help explain the varying responses observed in previous titrating trials,
conducted to compare the biologically tested nutritive value of cassava products of various 
grades. (Author'ssummary) 102 C03 

0510 
15063 PAPACOSTAS CASANOVA, P. and RAMIREZ V., A. Determinaci6n del 
m6todo 6ptimo de secado natural de yuca (Manihotesculenta Cranz). (Determining 
the optimum method of naturaldrying of cassava). Chapingo 13114:15-20. 1978. 
Span., Sum. Span., 6 Refs., Illus. 
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Cassava. Cassava chips. Drying. Water content. Solar drying. Colombia. 

Five methods of natural drying of cassava were tested in order to reduce the drying time of 
16-20 h, characteristic of traditional methods (drying of chips on dirt or cement floors),at 
the Centro Internacional de Agricultura Tropical (CIAT), Cabl, Colombia during Aug.-Nov.
1976. The use of inclined trays is the most economic alternative. (Author'ssummary. Trans. 
by L.M.F) 102 

0511 
15092 CRABTREE, I., KRAMER, E.C. and BALDRY, J. The breadmaking 
potential of products of cassava as partial replacements for wheat flour. Journal of 
Food Technology (England) 13:397-407. 1978. Eng., Sum. Engl., 5 Refs., Illus. 

Cassava. Cassava products. Cassava bread. Wheat flour. Fresh products. Dried tubers. 

Various fresh and dried cassava products were prepared on a pilot scale and incorporated 
into wheat flour bread at a 20%level of substitution. Cassava products were assessed for ease 
of preparation and ease of incorporation. Their effects on bread quality and sensory evalua
tion were investigated. Fresh minced cassava was the most easily prepared and incorporated 
into the bread. Blanched minced cassava gave the most sensotily acceptable loaf. Low temp.
drying gave the most acceptable dried product, but sensory evaluation indicated that the 
bread made from dried products was inferior to that made from fresh products. An attempt 
was made to reduce the fibre content of the dried flours; these flours marginally improved
loaf sensory acceptability, but gave rise to loose and soft crumb texture which had little 
strength. Soaking generally improved the baking quality of the dried flours; higher soaking 
temp. gave a product which was difficult to handle. (Author'ssummary) 102 

0512 
14645 MENESES, TJ.B. and LAMO, P.R. DE Produoo do a!cool demandioca. 
(Cassava alcohol production). Sin Paulo, Brazil, Secretaria da Agricultura. Cbor
denadona de Assistdncia Tdcnica Integral, 1975?. 10p. Port., 14 Refs. 

Paper presented at Curso sobre a Cultura da Mandioca. 

Cassava. Alcohol. Processing. Washing. Peeling. Cooking, Screening. Fermentation. Waste 
utilization. Brazil. 

The background and stages conforming the process of cassava alcohol production are 
described. Main operations are: washing and peeling, disintegration, cooking (the advan
tages of continuous cooking are included), saceharification by an acid or biological process,
fermentation, screening, and distillation. The utilization of distillation residues as animal 
feM, fertilizers, substrates for fungi culture, and in the manufacture of diverse products 
through fermentation is briefly discussed. (Summary by LB. Trans. by L.M.F.) 102 

0513 
12185 ALVES, G. DE M. Produtor quer mas seredade na polftica ag rcola da 
Tnandioca. (Producersdemand that agriculturalpolicies on cassava be taken ser
ourty). Informe Agropecurio 5(59160):106-108. 1979. Port., Sum. Port., Illus. 

Cassava. Socio-economic aspects. Alcohol. Industrialization. Brazil. 

The major enterprise supplying cassava as raw material for the alcohol plants at Curvelo 
(BraLil), Plantar Reforostamentos, has failed to fulfill the conditions of the initial contract 
(June 1976) with Petrobras. Producers face serious agricultural, technical, and financial 
problems since only 3 of the companies originally contracted still plant cassava to supply
the plant, which currently has 70% of its capacity unemployed. Among the problems men
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tioned are tne shortage of cuttings for large-scale plantings, low productivity, CBB (Xantho
monas manihowls) that has ruined several crops, pests, and frosts. A clear definition of agri
cultural policies is required along with a solution for the problem of supply as well as the 
organization of teams and the adoption of technology. (Summary by LB. Trans. by L.M.F.) 
102 JOO 

0514 

7024 MADE, C. VAN DER Bread from composite flours; progress report with 
reference to Brazil. In Composite flour programme; development of bakery prod
ucts and paste goods from cereal and non-cereal flours, starches, and protein con
centrates. Documentation package. 2 ed. rev. Rome, Food and Agriculture Organi
zation of the United Nations, Food and Agricultural Industries Service, 1973 -v.1, 
pp- 95-96. Engl. 

Cassava. Cassava flour. Uses. Breads. Composite flours. Wheat flour. Brazil. 

Advances made in Brazil in the elaboration of bakery products are reported; these aim to 
reduce the consumption of wheat (expected to be 4.9 million tin 1975) and to save foreign 
currency. A min. of 5% CF should be incorporated into wheat flour products under compul
sory regulation and CSL has been used -to improve the quality and wt. of the product, with 
very good results. Approx. 100,000 mt of CF are required if an additional 3% is used.in 
bread mixtures. The.requirements to improve the quality, handling, and processing methods 
of bread from composite flours are given. (Summary by LB. Trans. by L.M.F.) 102 

Seealso 0001 0160 0182 0187 0340 0451 0516 0528 0529 0535 
0538 0540 0556 0572 
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103 Industrial Microbiology 

0515 
15035 LJIOFOR, M.A.N. and OKAFOR, N_ Comparison of pressed and unpressed 
cassava pulp for gari making. In Terry, E.R., Oduro, K.A. and Caveness, F. eds. 
Triennial Root Crops Symposium of the International Society for Tropical Root 
Crops, 1st,, lbadan, Nigeria, 1980. Tropical root crops! research strategies for the 
1980s. Proceedings. Ottawa, Canada, International Development Research Centre. 
Series IDRC-163e. 1981. pp.154-158, Engl., Sum. Engl., Fr., Illus. 

Cassava. Pulp. Pressing. Fermented products. Fermentation. HCN content. Industrial micro
biology. Nigeria. 

Pressed and unpressed (dewatered and undewatered) fermenting pulp of 1-yr-old cassava 
(var. Otupan) were studied to compare their microflora and HCN content. Although the 
microbial types isolated were the same, the populations of individual microflora were higher
in the pressed (dewatered) pulp than in the unpressed. All the microorganisms grew well in 
both aerobic and anaerobic conditions. HCN occurred more in the unpressed pulp, and some 
of the HCN in pressed pulp was probably removed along with the expressed juice. Much of 
the remaining HCN was probably released on hydrolysis by the endogenous enzyme linama
rase during the fermentation of the pulp. Dewatering seems to be an effective way to reduce 
HCN levels in the pulp. It also seems to encourage the growth of microorganisms in larger 
no. (Author'ssummary) 103 C03 

0516 
15717 UEDA, S. et al. Production of ethanol from raw cassava starch by a non
conventional fermentation method. Biotechnology and Bioengineering 23:291-299. 
1981. Engl., Sum. Engl, 12 Refs., llus. 

Cassava. Ethanol. Cassava starch. Fermentation. Aspergillus. Enzymes. Viscosity. Brazil. 

Raw cassava root starch was transformed into ethanol in a one-step process of fermenta
tion, in which the conventional processes of liquefaction, saccharification, and fermenta
tion to alcohol are combined.AspergillusawamoriNRRL 3112 andA. niger were cultivated 
on wheat bran and used as Koji enzymes. Commercial A. niger amyloglucosidase was also /
used in this expt. A raw cassava root homogenate-enzymes-yeast mixture fermented 
optimally at pH 3.5 and 30'C, for 5 days and produced ethanol. Alcohol yields from raw 
cassava roots were between 82.3-99.6%. Fungal Koji enzymes effectively decreased the' 
viscosity of cassava root fermentation mashes during incubation. Commercial A. niger 
amyloglucosidase slightly decreased the viscosity. Reduction of viscosity of fermentation 
mashes was 40, 84, and 93% by commercial amyloglucosidase, A. ewamori, and A 'niger 
enzymes, resp. The reduction of viscosity of fermentation mashes is probably dueito the 
hydrolysis of pentosans by Koji enzymes. (Author'ssummary) 103 102 / 

0517 
8015 SCOTT, H.L. and HOUGHTON, E. Biochemical process for'the synthesis of 
protein from cellulose and starch-containing plants. U.S. Patent 3,979,522. 1976. 
6p. 
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Cassava. Cassava starch. Proteins. Yeast production. Food products. Industrial microbiology. 
Patents. 

A biochemical process for the synthesis of protein from cellulose and starch-containing 
plants (tubers, aroids, dioscorca, and cassava) is described. The plant is grinded to a meal, 
making an aqueous slurry with the meal. The slurry is then heated under steam pressure, 
releasing the pressure to remove prussic acid. The starch is enzymatically hydrolyzed to 
sugars by introducing into the mixture a food yeast (Candidautilis var. major) and growing 
the yeast at a temp. of 60.700 F for at least 4 h at a pH of 4.0-6,5. Ammonia and air ar 
introduced during the yeast growth, and then water is evaporated from the slurry, obtaining 
a solid of 45-70% protein suitable for use as a food supplement. (Author's summary) 103 

0518 
15744 MUINDI, P. and HANSSEN, J.F. Protein enrichment of cassava root meat 
by Tdchoderma harzanum for animal feed. Journal of the Science of Food and 
Agriculture 32:655-661. 1981. Engl., Sum. Engl., 26 Refs:, Illus. 

Cassava. Laboratory experiments. Cassava meal. Protein enrichment. Trichoderma harzia
num. Fermentation. Protein content. Amino acids. Industrial microbiology. 

A fermentation procedure to increase the protein content of cassava root meal (CRM) with 
Trichodermaharzianum is described. The organism was grown in a 4% CRM medium with 
inorganic N. The fungal biomass + the rest of CRM were collected by filtration at the end 
of fermentation. Satisfactory results were obtained at 230 C (pH 4.0-4.2) and a fermentation 
time of 60 h. The CRM/biomass contained about 38%CP on a dry matter basis. This should 
be compared with 2.4% CP in the untreated CRM. The sum of ammo acids in the product 
corresponded to approx. 60% of the CP value- The estimated efficiency of conversion of the 
CRM into CRM/biomass was found to be approx. 30%. A substantial improvement in the 
protein content and quality of CRM can be made through submerged cultivation ofT. har
zianum an CRM. (Author'ssummary) 103 C03 

0519 

15745 ESWARAN, S., NGA, B.H. and LIM, G. Fungal protein from tapioca 
starch. Singapore Journal of Primary Industries 6(2):113-115. 1978. Engl., Sum. 
Engl., 5 Refs. 

Cassava. Aspergillus. Cassava flour. Biomass production. Protein content Protein enrich
ment. Laboratory experiments. Culture media. 

A strain of Aspergiflus niger which showed ability to hydrolyse starch to produce fungal 
biomass was subjected to 7-ray irradiation from a Co6 source. Mutants with improved 
amylolytic activity obtained from the treatment were assayed for fungal biomass produc
tion. A table is included on the amylolytic activity of the mutant strains derived from a CF 
medium and the fungal biomass produced for the strains, the dry wt. and CP content of the 
biomass. (Author'ssummary) 103 

0520 
15746 NGA, B.H. et a. Protein enrichment of cassava by microorganisms. Ma
laysian Applied Biology 6(2):123-127. 1977. Engl., Stun. Engl., 7 Refs. 

Cassava. Laboratory experiments. Cassava flour, Culture media. Aspergillus. Cassava starch. 
Protein enrichment. Amino acids, Yeast production. 

Results of studies on protein enrichment of cassava by Aspergillus niger and Endomycopsis 
species are reported. As a result of the growth of these microorgardsms in substrate contain
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ilg cassava starch for 4 and 8 days, resp., the protein content of the product hulv been sloun 
niger and 10% for strains of E'ndomycopsis. The aminoto increase to 15% for strains of A. 


acid patterns for both of these products are discussed. (Author's summary) 103
 

See also 0469 
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JOO ECONOMICS AND DEVELOPMENT 

0521 
12925 GOERING, T.J. Tropical root crops and rural development Washington, 
D.C. World Bank Staff Working Paper no. 324. 1979. 85p. EngL, 18 Refs., Illus. 

Cassava. Cultiiation. Animal nutrition. Human nutrition. Industrial starches. Fermentation, 
Sugars, Cassava programs 

This document includes various sections; in the lst place, the technical characteristics of the 
cultivation of the main tropical roots (cassava, potato, sweet potato, taro, yams and coco
yams are described in detail). Tropical.root crops are later examined as a source of animal 
and human nutrition. Another chapter discusses the use of this group of crops in the manu
facture of industrial starch and its marketing. Other industrial processing of these crops are 
also presented such as the production of leaf protein, starch, fermentation processes for 
sugars and single-cell protein. Finally project design is analyzed, taking into account the role 
future bank loans can play in agricultural, agroindustrial and rural development and political 
actions that ae required to realize more fully the potential of this group of crops. (Sum
mary by-F.G. Trans. by L.M.F.) JOO 

0522 
12992 PACHECO, H.P. et al. Programa operativo de raices y tuberculos, 1976; 
rubros yuca y papa. (Operativeroot and tuber program). Caracas, Venezuela, Mi
nisterio de Agricultura y Crna, 1975. 55p. Span. 

Cassava. Cassava programs. Productivity. Costs. Land preparation. Planting. Fertilizers. 
Weeding. Harvesting. Venezuela. 

The objectives of the 1976 operative root and tuber program were to: increase area and 
yields, progressively substitute cereals with concentrated feed, technify cultivation, 
develop an official protection policy for both the crop and the producer, form and improve
rural organizations and generate rural and industrial employment. The 1970-74 supply and 
demand for cassava and potatoes are analyzed. Agroeconomic aims (for cassava and 
potatoes), financing and technological resources (seed, fertilizers, herbicides, insecticides 
and fungicides) are listed. Production costs and the most adequate way ofperforming agro
nomic practices are described: land preparation, planting, fertilizition, weed, pest and dis
ease control and harvesting. (Summary by F.G. Trans by L.M.F.)J00 D02 

0523 
12931 PHILIPPINE COUNCIL FOR AGRICULTURAL RESEARCH. Esta
blishment of a national root crops research and outreach network for the Philip
pines (A program proposal). Los Bafios, Philippines, 1976?. 4 6p. Engl. 

Cassava. Cassava programs. Research. Production. Socio-economic aspects. Industrializa
tion. Philippines. 

This text includes a description of the program to follow for the establishment of a re
search center on root crops, emphasizing cassava, sweet potatoes and gabi in the Philip
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pines. The objectives are listed and the most important projects are described, such as: 

the development of manpower potential, research facilities and equipment, linkage and 

information mechanisms and socioeconomic studies on the root crop industry, var. testing, 
research on cropping systems, intermediate processing and the utilization of root crops for 
human and animal nutrition. (Summary by .G. Trans. by L.M.R) JO0 

0524 

13721 BERGER, J. and MAKSYMIUK, A. Uprawa manioku na swiecie. (Cassava 
cultivation in the world). Czasopismo Geograficzne 48(3)'289-298. 1977. Pol., 
Sum. Engl., Illus. 

Cassava. Production. Statistical data. 

Cassava is one of the most important plants grown in the tropical zone. For the people-of 
many countries of this area, cassava is their principal food. It is cultivated in Africa, S. Are
rica, Asia, N. and C. America and in Oceania. In 1974 the total area planted to cassava was 
11,878 million ha. The crops obtained were 104,891 million t, with an av. yield of 40 kg/ha. 
Cassava is most intensively cultivated in Africa, which accounts for 55.3%of the world's cas
sava-growing area and 45.3% of its crops. Cassava cultivation is mainly concentrated in the 
zone of humid equatorial forests, and in the countries of this zone, the %of cassava cultiva
tion in tilled areas is high: in Gabon it is SO.3%, in Congo 23.8%and in Zaire 18% S. Ame
rica is second in importance in raising cassava crops, with 22% cassava cultivation and 
32.5% of all crops. For Asia these no. are 21.6% and 21.3%, resp. The principal cassava 
producers in the world are Brazil with 28.6% of world crops, Zaire (11.4%), Nigeria (9.5%) 
and Indonesia (9%); in 1974 these countries supplied 58.5% of the world production. Both 
the area planted to cassava and the vol of cassava crops show increasing trends; in 1974 the 
world area planted to cassava was 73% greater than in 1948-52, and production had risen 
twofold. Some African and Asian countries like-Nigeria and Vietnam are increasing cassava 
production; crops rose 8 times of what they were before. The continuing increase in areas 
sown and in crops gathered are evidence of the importance cassava has today in feeding the 
world population. (Author'ssummary) J00 

0525 

11487 SANTOS, P.C. DOS Aspectos da cultura da mandioca em algumas .reas do 
Estado do Maranhio; levantamento sumrio sobre a cultura da mandioca. (Aspects 
on cassava cultivation in some areas of the state of Maranhao.: brief survey on 
cassava cultivation). Sgo Luis-MA, Brasil, Secretaria da Agricultura. Comissao 
Estadual de Planejamento Agricola, 1976. 47p. Port. 

Cassava. Cultivation. Cultivars. Planting. Timing. Harvesting. Labour. Prices. Brazil. 

The results are given of a- survey on different aspects of cassava cultivation in 15 munici
palities of the state of Maranh o (Brazil) during 1973 in order to be used as information 
to develop a project for its industrialization. Data are included on land tenanoy, var., planting 
and harvesting times, cropping cycles, yields, av. area planted, diversity bf the products 
obtained, labor, prices, losses, and limitations to expanding cultivated area. Of a total of 
267 interviewees, 103 process cassava in their own homes, 67 in houses belonging to the 
landowner, and 97 -in houses belonging to third parties. Forty-one farmers would sell all 

their production, 97 from 50-90%, and 120 from 20-50% ; only 7 would not sell. Among 
the recommended measures are. (1) selection and introduction of more productive va.; 
(2) joint action to solve financial problems and make land more accessible to local producers; 
(3) intensify measures against pests; and (4) introduce cultural practices such as mechani
zation and crop rotation. (Summary by LB. Trans. by LM.F.) J00 

0526 

10,470 BANCO CENTRAL DE VENEZUELA. Yuca (Manihot esculenta). (Cas
savai. 1rn_. Rakes y tub6rculos. Caracas, 1978. pp.329-416. Span., 14 Refs., Illus. 
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Cassava. Production. Cultivation. Consumption. Marketi Prices. Trade. Venezuela. 

The current situation of cassava cultivation in Venezuela is analyzed on the basis of the
following factors: production, 
 area and av. yields; production value; characteristics of

cultivation (planting time and harvesting); production systems and consumption; markets

and foreign trade; the extent of research; financing; analysis of policies applied to cultiva
tion (agrarian reform and agroindustries); level of technology reached and its application;

the production of derivatives and the supply of inputs (machinery, fertilizers, herbicides
and pesticides). The fundamental problems and their solutions are determined, classified
into agrotechnical (communication means, irrigation, localization, technical assistance),
economic (prices, costs and marketing), institutional (policies and public and private organi
zations) and social (training). (Summary by F.G. Trani by LMF,) 100
 

0527 
14128 GATEL, P. Manioc: le dossier du Ministire de I'agriculture. (Cassava: in
fornezon from the French Ministry of Agriculture). Producteur Agricole Frangais
55(249):I1. 1979. Fr. 

Cassava. Trade. Economies. Prices. France. 

The French Ministry of Agriculture gathered information on cassava (imports, uses, Coo- /nomic consequences for itself and the ECM). It is considered that good-quality cassava can
replace the totality of cereals in swine and bovine'nutrition ECM imports have increased
since 1975; Thailand being the~main exporter (80%) and according to perspectives, the

demand tends to grow as Indonesia and other countries of Africa and L.A.-become pro
ducers. Cassava, even when supplemented with soybeans, allows the competition between

market prices to be improved. Nevertheless, this advantage varies according to the ECM
 
country 
and the stability of its currency. In the case of France, the differences among re
giona! prices, the quality of the cereals and the cereal surplus are also considered; this'causes
 
some apparent advantages and in fact, decreases the competence of French cattle in the
ECK. The introduction of measures that guarantee the principles preferred by the com
munity is requested. [Summary by LB. Tran&by L.M.F) JOC
 

0528 
11282 FUNDAgXO PARA 0 DESENVOLVIMENTO INDUSTRIAL DO NOR-
DESTE. Mandioca no nordeste; dates gerais. (Cassava in the northeast: general
data). Recife-PE, Brasil, 1966. 12p. Port. 

Cassava. Uses. Production. Trade. Brazil. 

Some aspects of cassava axe analyzed for NE Brazil: uses (flour for human consumption),
production (in 1963 it was 9,122,583 t, representing 41% of the national production and an 
av. yield of 12 tlha), commercialization and perspectives. The best market for cassava is
considered to be in exporting flour, cassava chip meal and starch. The projects for the
industrialization of cassava in this region are described. (Summary by KG. Trans. by L.M. 
,F.) 300 102 

0529 
11270 HAYNES, P.H. The status of cassava (Manihot esculenta Crantz) produc
tion and utilization in some parts of the Commonwealth Caribbean. St. Augustin,
Trinidad, University of the West Indies, 1972. 6p. Engl. 

Paper presented at Cassava Program Review Conference, Call, Colombia, 1972. 

Cassava. Production. Uses. Caribbeari 

Cassava production in the Caribbean Commonwealth is described. Its potential in substitut
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ing wheat in flours, in obtaining starch for industrial processes and in livestock nutrition is 
analyzed. The factors that make production difficult are listed: large labor supply but 
relatively high priced and a marked shortage of land, New outlets for cassava products 
would be assured and the increased productivity of the crop stimulated if-attentionis given 
to the technical level. (Summary by F.G.Tran-by-LMF.) 001-02 

0530 
14131 OBORDO, R.A. Root crops management technology. Cal Colombia, Cen
tro Internacional de Agricultura Tropical, 1978. 97p. EngL, 46 Refs., ILlus. 

Paper presented at the Regional Seminar on Agribusiness Commodity Systems, Los 
Bafios, Laguna, Philippines, 1978. 

Cassava. Production. Research. Cultivation. Storage. Marketing. Uses. Processing. Cassava 
programs. Taxonomy. Deterioration. 

The potential and status of root crop technology (potatoes, sweet potatoes, cassava, yams, 
cc coyams) in Asia are described. Cassava presents the best perspectives as a low-cost energy 
source. In the Philippines, a surface area of 119,300 and 117,970 ha was planted to cassava 
with yields of 5.7 and 5.3 t/ha in 1975-76, reasp. Cassava production practices, post-harvest 
management, marketing practices and utilization are reviewed. Research at national and 
international levels is presented. Currently the intention is to modify technologies for use 
under Asian conditions. Emphasis is placed on selecting var. adapted to acid and infertile 
soils (300 million ha in tropical regions of America and Asia), in the use of HI as a key 
factor in genetic research, the obtainment of max. yields with an optimum LATand in rapid
propagation techniques. The main problems industries face are indicated and the following 
solutions are proposed: introduction of input and management technologies; credit pro
grams and extension services; support research on the utilization of root crops and the 
coordinated research oriented towards the solving of problems. Suggestions for future re
search are presented. The national program of root crops in the Philippines is'included along 
with a brief descriptive work of the main crops. (Summary by LB. Tran. by L.M.F.) JOG 

0531 

12038 BANCO DO NORDESTE DO BRASIL. A mandioca no estado do 
Maranho. (Casapa in the state of Maranho). Fortaleza, Ceari, Brasil, 1969. 
35p. Port. 

Cassava. Cultivation. Economics. Production. Costs. Marketing. Trade. Prices. Cassava 
flour. Brazil. 

Agronomic (land preparation, planting method, density, and time, weed control, harvesting, 
and yields) and economic aspects (importance, area of distribution, processing to obtain 
bitter CF, agricultural costs, CF production costs, marketing, transportation, prices, cre
dit, and financing) of cassava cultivation in the state of Maranhao (Brazil) are analyzed 
according to studies conducted by the department of Estudios Econbmicos do Nordestc 
(ETENE). It is concluded that cassava producers are farmers without land. Cassava is 
generally intercropped with other crops (mainly rice) and it is cultivated throughout the 
entire state, in particular, the areas of Alto Mearim, Baixada, Itapecurn, Baixo Mearim, 
and Literal Nordeste. Yields are low (4-12 t/ha); the greater part of cassava produced is 
transformed into flour (rudimentary processing). The production of cassava chips and 
derivatives is incipient; high production and freight costs hinder the export of cassava 
products. Deficiencies in storage, the poor economic situation, and incipient infrastructure 
are the causes that negatively affect both producer and consumer, giving margen to excessive 
gains for the middleman. Due to its character of a subsistence crop, the producer does not 
have access to bank credit assistance. (Summary by .G. Than. by LM.F.) J00 
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0532
 

12900 ODIGBOH, E.U. Mechanisation of Nigerian cassava production and proc
essing: research needs and interests. Agricultural Engineer 31(1):20-23. 1976. 
Engl, Sum. EngL, 18 Refs., Illus. 

Cassava. Research. Mechanization. Cultivation. Processing. Nigeria. 

The size and uses of the cassava crop are given to justify the growing interest in the methods 
of production and processing. Some of the production and processing operations requiring 
research and mechanization are discussed. In particular, emphasis is placed on the necessity 
to identify and quantify those mechanical properties of cassava which are needed in the 
engineering design of machines, processes and handling systems, through local' adaptive 
research which will lead to greater efficiency in the production and utilization of cassava, 
with less waste and higher food quality at lower costs to the consuming millions, domestic 
and foreign. (Author'ssummary) J00 

0533 
13449 MANTO, J.M. et al. Cassava socio-economie and marketing study. IL Bicol. 
Quezon City, Philippines. Department of Agriculture. Special Studies Division 
Series no. 77-21. 1977. 46p. Engi. ' 

Cassava. Socio-economic aspects. Production. Costs. Income. Marketing. Prices. Philippines. 

The socioeconomic profile of farmers and their households was determined to identify the 
problems related to production costs, returns, marketing practices, and costs. The 
geographic flow of products; especially cassava, as well as the proportion of the crop that 
passes through the marketing channels, and the availability and efficiency of supporting 
services, were also determined. A total of 141 cassava producers and 25 buyers were inter
viewed in the area of Blieol, Philippines in May, 1977. Among the problems detected, 
emphasis is on: (1) educational needs; (2) the lack of off-farm employment opportunities; 
(3) the need for better transportation facilities, roads, and a cassava processing plant near 
the farms; (4) the lack of a standard unit of sale; (5) low yields as a result of cassava being 
grown as a secondary crop, with no fertilization or use of selected var.; (6) the lack of 
production technicians; and (7) low profits for which the adoption of improved technology 
or the introduction of alternative enterprises.is recommended. (Summary by LB. Trans by 
LMF.) J00 

0534 

14153 LOPEZ S., W. and PAZ G., T.H. Almfd6n de yuca, estudio de factibilidad. 
(Feasibility study on cassavastarch). Tesis Ing. Agr. Bogotd, Colombia, Pontificia 
Universidad Javeriana. Facultad de Ciencias Econ6micas y Sociales, 1970?. 134 p. 
Span., Sum. Span., 11 Refs. 

Cassava. Cassava starcl. Factories. Marketing. Consumption. Production. Prices. Costs. 
Income. Colombia. 

A study was conducted on the installment of a cassava processing plant with capacity to 
extract 600 t of starch/mo. in the northern part of the state of Tolima (Colombia). 
According. to the program recommended in this study, production will begin at 50% of the 
plant's capacity during the 1st yr, 70 and 90%during the following 2 yr and 100%as of the 
4th yr of operation. This 100% corresponds to 70% of the real capacity, if the work yr has 
300 days and with one work shift. The mentioned production program is equivalent to 
processing 312, 437, 562, and 600 t of cassava starch/mo., resp. Starch consumption in 
Colombia for 1972 has been estimated at 68,876 t; there is a deficit in production of 4456 
t for the same yr, which shows the necessity of installing this plant and also of increasing, 
the capacity of those already existing. The area of influence includes the states of Cundina-, 
marca, Huila, Valle, Caldas and Tolima itself, which fully guarantees the requirements foil 
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raw material for normal plant operation (25,200 t of cassava/yr). In addition to the 
favorable conditions such as the demand for the product and the supply of raw material, 
there are satisfactory commercial factors for this project, since some of the possible stock
holders of the factory, will be cassava cultivators and consequently, cassava suppliers. These 
facts plus the ability to compete with the existent factories in the country with regard to 
prices and quality, make the installment of the proposed factory feasible from a market 
point of view. Since' the technical-economic aspects considered are favorable for this 
project, it is recommended to install the plant in the outskits ofArmero, Tolima. (Extract
ed from author'ssummary. Trans. by L.M.F.) JOG 

0535 
14152 LOPEZ M., F.J. El potencial de la yuea (Manihotesculenta Crantz) en la 
industria de concentrados en Colombia. JCassava potential in Colombian feed 
industries). Tesis Mag. Econ. Bogoti, Colombia, Universidad de los Andes. Facultad 
de Economifa, 1980. 279p. Span,, 78 Refs., Illus. 

Cassava. Research. Concentrates. Marketing. Prices. Animal nutrition, Statistical analysis. 
Colombia. 

A study was conducted to determine rqquixed areas and vol of cassava to obviate the 
expected deficit in sources of carbohydrates in Colombia feed industries and at the same 
time, estimate cassava prices compared to other sources used in these factories, The method
ology used consisted of 4 stages: (a) observation of facts and formulation of hypothesis, 
(b) collection of information on the different topics under evaluation; (e) processing and 
analysis of information; and (d) conclusions. It is concluded that (1) Annual growth % of 
pig meat is 4.21%, being higher than chicken meat (4.01%). (2) Based on the utilization 
of the internal potential of expected maize and sorghum production in order to feed pigs 
and chickens, expected growth of the future supply of feed cart be rated as low since the 
difference between the production expected in 1990 in relation to that of 1980 is around 
150,440 thousand t/yr (an increase of 1.13%yr). (3) A growing deficit in cereal production 
(maize and sorghum) to be used as energy sources in feed production is occurring. (4) 
Cassava utilization in feed industries is completely feasible from a technical and practical 
point of view. So that dry cassava may compete with maize and sorghum, the av. price at 
which it should be sold is $6.oo/kg. (5) Yields should be increased to 20 t/ha; technical
ization of cultivation is required. It is recommended that the Colombian government should 
promote a development program that includes the use of substitute products so as to 
facilitate internal self-supply and broaden the national capacity for production. [Sumary 
by FG. Trans: by L.M.F.) J00 102 

0536 

13421 MANTO, J.M. et aL Cassava socio-economie and marketing study. IV. 
Central Luzon. Quezon City, Philippines. Department of Agriculture. Special 
Studies Division. Series no. 78-2. 1978. 44 p. Engl., Illus. 

Cassava. Socio-economic aspects. Marketing. Costs. Income. Prices. Production. Labour. 
Philippines. 

The 4th part of a nation-wide socioeconomic and marketing study conducted in the 
Philippines in Dec. 1977 is presented. This study was conducted to determine: (1) the 
socioeconomic profile of farmers and their households; (2) production costs, returns, and 
problems; (3) marketing practices, costs, and problems; (4) marketing channels used, 
geographic flow and proportion of products; and (5) supporting services. Seventy cassava 
producers and 21 buyers in Zambales and Pampanga (Central Luzon) were interviewed, The 
population had a level of education too low for the future introduction of improved 
technology; there are few opportunities of farm employment, and few farmers cultivate 
cassava. Av. yield was 5.8 t/ha; of the 70 farmers, only 7 used fertilizers and no technical 
assistance was provided. The major problems of cassava farmers were lack of roads, diffi
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culties and high costs of transportation facilities, and the tack of a nearby cassava processing 
plant. There is no standard buying unit, many floods, low prices, and no credit facilities. 
Recommendations are given on how to solve these problems. (Summary by LB. Trans. 
by L.M.F.) JO0 

0537 
13448 MEJIA, E.E. et a. Cassava socio-economie and marketing study, Philip
pines. Quezon City, Philippines. Ministry of Agriculture. Special Studies Division. 
Series no. 79-26. 1979. 68p. Engl, ius. 

Cassava. Socio-economic aspects. Marketing. Costs. Income. Production. Prices. Philippines. 

The results of 9 socioeconomic and marketing studies on cassava, conducted between March 
1977-Feb. 1979 in the areas of Quezon and E. Mindoro, Bicol, Central Visayas, Central 
Luzon, Pangasinan and La Uni6n, Loyte and Samar, W. Visayas, N. and W. Mindanao 
(Philippines) are summarized. The socioeconomic profile of cassava producers (91.6) and 
their households was determined and the specific problems were identified in relation to 
production and marketing, the geographic flow of products through marketing channels, 
and the availability and efficiency of supporting services. A total of 222 buyers were also 
interviewed. Cassava markets include those for the fresh, dry, milled, and cooked product It 
is recommended to facilitate education, to create now off-farm employment opportunities, 
to improve transportation, to establish a processing plant near the farms and a standard unit 
of sale, and to increase yields and profits through adequate technology. (Summary by LB. 
Trans. by LM.F.) J00 

0538 
13725 EFFERSON, J.N. Cassava: "Poor man's food" becomes viable feed and 
fuel source. World Farming 21(11):10-11, 22-23. 1979. Engl., illus. 

Cassava. Cultivars. Trade. Industrialization. Uses. Thailand. 

Some possibilities and problems of production and uses of cassavIb are discussed. Bitter and 
sweet var., opportunities for expansion, yields, market development, and pollution problems
are described. (Summary by Abstracts on TropicalAgriculure)J00 102 

0539 
13749 FREIVALDS, J. Cassava: an old crop captures new markets. Feedstuffs 
51(5) :7, 40-41. 1979. Engl, Tlus. 

Cassava. Production. Trade. Marketing 

The current situation is given of cassava and its products in world markets, where cassava 
displaces 1 million t of grain and soybeans; this displacement may be greater due to the 
growing European demand. The EEC ha allowed low or zero import duties on non-grain
feed ingredients (NGFI), including cassava; 11.5 million MT of cassava will be imported 
in 1985. This has aroused the interest of major firms,and new resources are sought for 
supplying raw materials. In Thailand cassava faces many quality and shipping problems
and attempts are made to increase cassava exports from other countries, among them 
Brazil, which faces the problem of reducing petroleum imports by uiing fuel alcohol from 
sugar cane and cassava. Indonesia also offers possibilities, (Summary by LB. Tran. by
L.M.F.) J00 

0540 
11803 ASSIS, M.S. Expoxtages de derivados de mandibca. (Exportsof cassava 
derivatives). In Reunia-b da Comissfo Nacional da Mandioca, 6a., Recife, Pernambu
co, Brasil, 1972. Anais. Brasilia, Brasil, Minist6rio da Agricultura. Departamento Na
cional de Pesquisa Agropecu~ria, 1972. pp.109-116. Port. 
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Cassava. Production. Trade. Marketing. Cassava chips. Cassava starch. Cassava flour. Tapio
cas. Brazil. 

Data on the world production of cassava roots (1963-68) and the Brazilian productionjstate 
between 1965-70.are presented. The main exporting countries are listed: Thailand, Indone
sia, Tanzania, Angola, Brazil and the People's Republic of China, and the markets of the 
main importing countries axe analyzed; German Federal Republic, USA, Canada (tapioca, 
starch and cassava chip flour), Belgium, Luxemburg, the Netherlands (cassava chip flour, 
industrial CF), Portugal and Uruguay (CF). The countries that import cassava derivatives 
from Brazil are indicated. (Summary by F.G. Trars by L.M.F) J00 102 

0541 

11792 MANDIOCA. (Cassava). Acompanhamento da Situa Te Agropeudn"a do 
Pararn 3(3):56-60. 1977. Port. 

Cassava. Production. Cassava flouL Cassava starch. Cassava chips. Productivity. Economics. 
Brazil 

The agroconomnic situation of cassava cultivation in 1977 is described for the different 
regional nuclei of Brazil: Paranava, Umuarama, Unio da Vit6ria and Paranagu4. (Summary 
by F.G, Tran&by L.M.F.) 300 

0542 

11790 MANDIOCA. (Cansaa)..Acompaahamento da Situa Xo Agopecudxia do Pa
rank 3(6):50-51. 1977. Port. 

Cassava. Production. Tuber productivity. Economics. Brazil. 

The situation of cassava in 1976 in the Paranavai and Umuarama regions (Brazil) is describ
ed. Av. yields were 20 and 14.4 t of cassava/ha for the regions of Paranavaf and Umuaiama, 
reap. A good labour supply is present in both localities. (Summary by F.G. Trans. by L.M 
F.) 100 

0543 

13750 MOREL, M. L'V61evage frangais malade du manioc et des monnaies vertes. 
(Influence of cassava and hard currency on Frenchcattle). Agriculture et Coopera
tion 10:11-15. 1979. Fr., 2 Refs., Illus. 

Cassava. Trade. Marketing. Prices. France. 

Cassava imports upset the equilibrium of the cereal market and tle silo system functioning 
in the EEC. In 1978, 6 million t of cassava were imported (% the imports of products 
substituting cereals), which pay a 6% GATT and are offered at the local market at lower 
prices. Cassava imports constitute an advantage for countries with a strong cufrency and a 

,disadvantage for French cattle owners. The situation is also complicated due to the great 
variation in cereal prices in different countries. The advantages and disadvantages of cassava 
imports according to different companies, organizations, and associations axe given as well 
as their proposals to lower cereal prices, establish more strict regulations on quality, omit 
compensating amounts, and apply a new European monetary system and import taxes and 
tariffs. (Summary by LB. Trans.by L.M.F.) 100 

0544 

12926 SANDERS, J.H. and LYNAM, J.K. Economic analysis of new technology 
in the bean and cassava farm trials of CIAT. Cali, Colombia, Centro Internacional 
de Agricultura Tropical, 1980. 2 5p. EngL, 2 Refs., Ilius. 
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Cassava. Technology evaluation. Research. Economics. Marketing. Plant breeding. Cassava 
starch. Colombia. 

The process of economic evaluation of new technology in farm trials of the Centro Interna
cional de Agricultura Tropical,CIAT - Colombia, is defined and illustrated. The economic 
component in the design and evaluation of farm trials is analyzed; the basic research 
problem of these trials is the profitability of synergistic effects of input complementarity
and the goal is the ex-ante evaluation of the farm lever effect of new technology. The
available data on the evaluation of cassava and bean technology at CIAT are used to illustrate
the information going back into research design and forwarded to the national organization.
In cassava the selection between fresh and industrial starch markets will considerably affect
the profitability of a new VaT. due to the 40-50% price discount in the secondary market. In
beans farm trials concentrated on the evaluation of improved agronomic practices; when 
these were combined with complementary policy measures as credit and storage, substantial 
income gains were possible (the case of Huila). (Summary by LB. Trans. by L.MF.) J00 

0545 
13435 DAPHNE, P.G. Cassava project: phase 2: progress report no. 1. Pieter
maritzburg, Africa, Anglo American Corporation of South Africa Limited, 1977. 
21p. EngL 

Cassava. Research. Cassava programs. Plant development. Cultivars. Fertilizers. South 
Africa. 

The objectives, motivations, and design of the cassava research program of the Anglo
American Corporation in the hotter regions of South Africa are presented. The purpose of
the program is to investigate the production potential for cassava,and to establish the 
technology required and the limits with regard to temp. and rainfall for its production. The
main trials refer to growth analysis, var. and use of fertilizers. The sites and available vat.,
including some from Brazil, production methods and a provisional planting program are 
described. A great interest exists in the local population for this type of crop. (Summary
by l.B. Tran&by L.M.F.) J00 

0546 
13439 OPELANIO, C.T. et aL Cassava socio-economic and marketing study.
VIII. Northern Mindanao. Quezon City, Philippines. Department of Agriculture.
Special Studies Division. Series no. 79-1. 1979. 49p. EngL, Illus. 

Cassava. Socio-economic aspects. Marketing. Costs. Production. Income. Philippines. 

The 8th part of a nationwide study conducted in the Philippines to obtain information on 
the socioeconomic profile of cassava producers, production costs and returns, marketing
practices, and related services, is presented. This part was conducted in Oct. 1978 and
included 93 cassava producers and 18 buyers; N. Mindanao accounts for 9% of the total 
area planted to cassava in the Philippines (154,270 ha). Among the prqblems identified,
the following are mentioned: the necessity of expanding formal education and employment
opportunities for young people; it is necessary to introduce high yielding var. and improved
technology;m ore production technicians are needed along with a financing program, better
roads and a larger no. of cassava buyers. (Summary by LB. Trans. by L.M.F.) 100 

0547 
13412 REIS, A.J DOS and REIS, R.P. Aspectos econ8micos da mandioca. (Eco
nomic aspects of cassava). In Curso de Capacitago de Tdcnicos para a Cultsa da
Mandioca, Lavias, Brasil, 1978, Trabalhos apresentados. Lavras, Escola Superior de 
Agricultura de Lavras, 1978. 2 9p. Port., 14 Refs., Illus. 

Cassava. Marketing. Production. Tuber productivity. Costs. Prices. Brazil. 
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Aspects on the importance, marketing, and production of cassava on a worldwide basis, in 
Brazil, and in the state of Minas Gerais are given; although cassava is a subsistence crop in 
Minas Gerais, it reached a participation of 3.21% in the market of major farm products. 
Prices, demand, structure, and organization of the cassava market in the NE and S. part of 
country are analyzed where cassava cultivation has a different social significance as well as 
perspectives for manufacturing power alcohol. (Summary by LB. Trans. by LM.F.) 100 

0548 

13456 EMPRESA BRASILEIRA DE'PESQUISA AGROPECUARIA. DEPARTA-
MENTO DE DIFUSAO DE TECNOLOGIA. Cotaq5es do mercado e demais indica
dores econ6micos: mandioca e fruticultura. (Market prices and other economic 
indicators: cassava and fruit growing). Brasilia. Sirie Economfa no. 4. 1978. 12p-
Port., lus. 

Cassava. Production. Tuber productivity. Prices. Marketing. Brazil 

Several papers published by the Brazilian agricultural sector related to cassava production 
and av. yields in the states of Amazonas, Paraiba, Alagoas, Sergipe, and Rio Grande do Sul 
(Brazil) are reported. Tables are included on prices, cassava yields, and cassava derivatives. 
Production and marketing conditions of oranges are also included. (Summary by W2.,S. 
Trans. by L.M.F.) JO 

0549 

on 
nutrition: a case study in Cead, Brazil. Ph.D. Thesis. Nashville, Tennessee, Vander
bilt University, 1977. 22 0 p. Engl, Sum. Engl., 48 Refs., llus. 

14616 FERREIRA, J.C. An economic analysis of casava flour and its effect 

Cassava. Cassava flour. Human nutrition. Processing. Socio-economic aspects. Food energy. 
Economics. Brazil 

This study concentrates on CF, one of the major staple foods in the state of Cear. (Brazil). 
An analysis of the nutritional status of the population is conducted. The importance of the 
consumption of CF in determining that status is demonstrated in the Ist 3 chapters. The 
data used were obtained in 1975 through direct field investigation of 400 households and 
60 cassava mills. The technological aspect of producing CF in rural mills in the state is 
also discussed. The objective is to determine the social and economic feasibility of using 
higher mechanized techniques in the CF production process in the state of CeaA. The 
nutritional analysis concludes that nutrition problems in Cear4 are ]aygely due to inadequate 
caloric rather than protein consumption. Fifty %of the families in the sample suffered from 
caloric deficiency and only 17% suffered protein deficiency. An investigation of alternative 
policies for increasing the caloric intake was undertaken, These policies consisted of: (1) 
fortification of CF with 4 alternate agents (cashew nut flour, peanut flour, cottonseed 
flour, and sorghum flour); (2) increaging the real income of low income families by providing 
increased monetary incomes, distributing food, and reducing food prices. Because of the 
extremely high caloric deficits found in the sample population, the basic conclusion reached 
in the policy analysis was that none of the above policies would achieve significant results 
in substantially reducing the caloric deficit Solutions to the caloric problem can only be 
achieved in the long run and are dependent upon promptly implemented agricultural 
policies. A 2nd important finding was that because the degree of complementarity and 
substitutability among food products differs and because the calorie content of food 
products varies, some food price policies directed towards increasing the caloric intake 
might adversely affect certain subsets of the population. This result is dependent upon the 
actual consumption rate and the demand elasticities (own and cross) for food products. 
Given these findings, it is important that policy makers determine which food products 
would maximize the objective fox a given target population, This information would also 
point out those food products that should receive subsidization (monetary and fiscal) 
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similar to that presently provided for major export crops. If such policy alteration is not 
forthcoming, the caloric problem not only will remain unsolved but will be aggravated in 
this region. (Summary by DissertationAbstractsInternational)100 1"01 

0550 
14615 GOERING, T.J. Los tubircuos: potencial alimentario y energtico. 
(Tubers: food and energy potential). Finanzas y Desarrollo 17(2):32-35. 1980. 
Span. 

Cassava. Production. Economics, Industrialzation. Development. Cassava programs. 

The contribution root crops, especially cassava, could make to rural development is 
reviewed. Calories from root crops cost less than half as fbuch as calories from traditional 
grains and pulses. It is concluded that root crops, by virtue of their importance to small
holders throughout the tropical world, are well suited both to improving agricultural growth
and to increasing the income opportunities of the poor. To realize these benefits, however, 
governments and donor agencies must emphasize research on root crop production and 
utilization, the type of cropping systems utilized in rural development programs, and the 
scale, and type of technology used in processing these crops. (Summary by Abstractson 
TropicalAgriculture)JOO 

0551 
13426 SILVA, J.R. DA Mercado externo Vaa a mandioca e as sas possibilidades. 
(Foreignmarket forcassavaandits possiblities). Sbo Paulo, Brasil, Secretazia da Agri
cultura. Coordenadoria de Assistneia Tdcnica Integral, 1970?. 21p. Port. 

Cassava. Trade. Cassava chips. Cassava flour. Brazil. 

The measures Brazil should adopt to cover the increase in demand for balanced diets in the 
ECM and compete with other cassava exporting countries are analyzed: permanent supply, 
quality of the product, processing (chips or cassava chip flour); establishment of industries 
and major companies; sending a special commission to Europe; conduct a study on other 
possible markets such as the Northamerican (consumer of cassava starch). (Summary by W. 
M.S. Trans.by L.M.F.) JOQ 

0552 
13422 OLGADO, S.S. DOMINGO, B.H. and BAENTE, C.M. Cassava socio
economic and marketing study. I. Quezon and Oriental Mindoro. Quezon City,
Philippines. Ministry of Agriculture. Special Studies Division. Series no. 77-18. 
1977.47p. Engl., Illus. 

Cassava. Socio-econonmie aspects. Marketing. Costs. Productiov. Income. Philippines. 

The 1st part of a nationwide socioeconomic and marketing study on cassava in. Quezon 
and Oriental Mindoro (Philippines), is presented. For this purpose, 79 cassava producers 
and 29 buyers were interviewed. Objectives of this study were to: (1) determine the 
socioeconomic profile of farmers and their households; (2) production costs, returns, 
and problems; (3) marketing practices, costs, and problems; (4) marketing channels and 
geographic flow of products; and (5) availability and effectiveness of supporting services. In 
order to formulate policies aimed at improving the productivity and economic status of 
those concerned with the production and marketing of cassava, the following problems were 
identified: (1) lack of schooling; (2) lack of farm employment opportunities for the young.
(3) low yields; (4) economic impossibility to use fertilizers and chemical products; (5)
unfavorable prices; (6) lack of a standard unit of sale; and (7) difficult access to farms and 
poor roads, a situation that is worsen by floods. (Summary by I.B. Trans by LM.F.) J00 
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13440 UNTIVERO, J.M. Toward a more effective education program in root 
crops. In Workshop on National Priorities in Philippine Agriculture, College, 
Laguna, Philippines, 1973. Proceedings. College, Laguna, 1975. pp.57-65. Engl. 

Cassava. Cassava programs. Technology evaluation. Production. Philippines. 

The background and general bases are given of an extension-education program on edible 
root crops inthe Philippines including training, field trials (mini-kits), and the dissemination 
of information. Training would be undertaken for 3-4 wk. and field trials, at least 3 yr. 
Regarding cassava, one of the main objectives would be the adoption of adequate techniques 
to obtain higher yields, which are currently very low (5 t/ha). The program will include 3 
provinces of each region selected on the basis of its strategic location and the existence of 
extensive plantings. (Summary by LB. Trana by L.M.F. JO0 

0554 
12928 SANDERS, LH. and LYNAM, J.Systeins pf production of beans and 
cassava in Latin America with implications for research design. Call, Colombia, 
Centro Internacional de Agricultura Tropical, 1977. 6 3 p. Engl., 27 Refs., Illus. 

Cassava. Technology evaluation. Research. Development. Cassava programs. Latin America. 

The process of identifying the "relevant constraints" and hair incidence on breeding 
programs and agricultural research of international centers are explained and case 
histories are provided on the role of these 3 types of information (macro stage, micro 
stage, critical inference 'stage) related to research design in beans and cassava at the 
Centro Internacional de Agricultura Tropical (CIAT). The crucial decisions of the interna
tional centers consist in the definition of "relevant constraints", followed by a riore 
mechanical process consisting of germplasm collection, identification of desired 
characteristics, screening and crossing, and dissemination. Regarding beans and cassava, 
different "relevant constraints" and different characteristics of the crops indicate the 
utilization of different strategies with the same output, a high-yielding var. not dependent 
on high levels of inputs, (Summary by LB. Tran by L.M.F.) J00 

0555 
12020 ESPIRITO SANTO. BRASIL SECRETARIA DE AGRICULTURA. Aspec
tos de produgiO e consuino de mandioca na regilo nortedo Espfrito Santo. (Aspects 
of cassava production and consumption in the northern region of EspiritoSanto). 
Vit6ria, Espfrito Santo, Brasil, 1977. 27p. Port., 7 Refs., Illus. 

Cassava. Production. Trade. Industrialization. Brazil 

The situation of cassava production and consumption between 1974-76 in the northern 
region of Espirito Santo (Brazil) is briefly analyzed to determine their vol., the capacity 
of industries to absorb raw materials, grant subsidies to tlose interested in investing in the 
agroindustriat sector of the state, as well as supplying the necessary information to technical 
assistance institutions to draw up work projects. Previous results on the flexibility of this 
crop as an alternative crop for the region (24,208 ha planted and 23,454 ha the next yr) 
were verified due to its adaptability and perspectives of use. Considering the foreseen 
surplus in production, it is suggested to consider changes in the work shifts in order to 
increase the established capacities. A technical-economic feasibility study is required to 
install an industry that can absorb the foreseen surplus and serve as an incentive to agricul
ture. (Summary by LB. Trans.by L.M.F 100 

0556 
14179 INSTITUTO DE INVESTIGACIONES TECNOLOGICAS. Estudio ticnico
economico sobre el cultivo e industrializaci6n de la yuca en la Regi6n de Acacias 
(Meta). [Technical-economic study on cassava cultivation and industrialization in 
the Acacias region (Meta)J. Bogota, 1966. 149p. Span., Sum. Span., 12 kefs., llus. 
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Cassava. Production. PriceS. Cassava starch. Marketing. Processing. Starch contert. Cassava 
flour. Chicks. Cassava meal Animal nutrition. Colombia. 

Cassava production in Colombia is analyzed (price analysis, the distribution of production 
among states, particularly Meta) along with industrial obtainment, marketing of cassava 
starch and its economic viability; variation of starch content in bitter cassava tubers 
throughout thegrowth cycle;manufacture of CM on a pilot plant scale; industrial obtainment, 
economic viability and nutrition of fryers with bitter CM, research on the CM market in 
coned, feeds. It was concluded that: (1) Cassava produced in Colombia is from sweet var, 
(2) It is uneconomical to produce starch on an industrial scale with cassava production 
costs and low agricultural yields; physical costs of bitter cassava processing plants with a 
capacity between 3500-14,000 t starch/yr vary between 6.2-15.77 million pesos. (3) It 
was found that starch content in tubers was high compared to those obtained in other 
localities and that the HCN content (on a wet basis) found in bitter CM samples was slightiv 
higher than that reported in literature (4) Yields obtained at the pilot plant were 15 kg 
dry flour (2-7% moisture)/100 kg fresh cassava. (5) Animals fed diets containing 10% CM 
during the stage of growth performed the same as those fed the control diet (yellow maize) 
regarding wt. and feed intake; animals fed diets containing 20 and 40% CM weighed less and 
consumed less feed than those of the control diet. (6) Mortality was normal for all diets. 
(7) Products such as maize and its subproducts, sorghum, millet, rice polishing flour, wheat 
subproducts and leftovers from crackers and biscuits could be partially substituted by CM 
in the manufacture of coned, feed. (8) CM would be replaced by carbohydrates. It is 
recommended to study in depth technical and agronomic aspects in order to determine the 
most appropriate cultivation practices and systems to obtain higher yields at low production 
costs enabling the introduction of CF or cassava starch into the Colombian diet. It is 
proposed to organize farmers of the Lianos in a model plantation that would serve as core 
to the whole organization. (Summary by .G. Trana by L.M.F) JOG 102 H03 

0557 
12927 SANDERS, J.H. and LYNAM, I.K. New technology production and small 
farmers: some experience with beans and cassava. Call, Colombia, Centro Interna
cional de Agricultura Tropical, 1979. 43p. Engl., 20 Refs., Illus. 

Cassava. Technology evaluation. Research. Economics. Income. Colombia. 

The production of new technology as an instrument variable and its performance in an 
economic environment are analyzed; in this case, LA. cassava and bean cultivators. In the 
1st section, related to the economic signals in L.A. and the target functions of a research 
institute, it is suggested that the migration process has not originated a considerable 
increase in productivity or welfare of the rural migrants and the convenience of a public 
sector commitment to produce new technology for the small farmers, as main beneficiaries, 
is indicated. In the 2nd section, farm data froi Colombia are utilized to determine the ex
ante income effects of new technology; some simple agronomic innovations will increase 
cassava and bean producers' income. Finally, the efficiency of new technology as an instru
ment variable is analyzed. To maximize future diffusion of new' var. and associated 
technology, research should be directed to the requirements of small farmers m secondary 
agricultural areas. (Summary by LB. Trans. by LM.F.) 300 

0558 
13420 VERA C., W.C. et aL Cassava soeio-economic and marketing study. VII. 
Western Visayas. Quezon City, Philippines. Department of Agriculture. Special 
Studies Division. Series no. 78-26. 1978. 4 9p. Engl., Illus. 

Cassava. Socio-economic aspects. Marketing. Costs. Production. Income. Philippines. 

The 7th part of a nationwide study on cassava socioeconomic and marketing in w. Visayas 
(Philippines) is presented. The objectives of this study were to: (1) determine the socio
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economic profile of farmers and their households, (2) production costs, returns, and 
related problems; (3) marketing practices, costs, and related problems, (4) marketing 
channels and geographic flow of products, and (5) supporting services (availabihty and 
effectiveness). Cassavagrowers (135)and buyers (36) were interviewed. Among the problems 
found, the following are mentioned: lack of formal education and employment oppor
tunities, low crop yields (2209 kglha), which show the need to introduce new production 
technology and high-yielding var.; lack of roads; lack of a standard unit of sale, credit and 
financial assistance, and lack of production technicians in the area. (Summary by LB. 
Trans.by LMF.) J00 

0559 

13447 MANUEL, M.V., FEDERIZON, E.H. and MANALO, D.P. Cassava socio
economic and marketing study. VI. Leyte and Samar. Quezon City, Philippines. 
Department of Agriculture. Special Studies Division. Series no. 78-22. 1978. 48p. 
EngI., Illus. 

Cassava. Socio-economic aspects. Marketing. Costs. Production. Income. Philippines. 

The 6th part of a nationwide cassava socioeconomic and marketing study in the Philippines 
is presented with the following objectives: (1) to determine the socioeconomic profile of 
the farmers (101) and their households in Leyte and Samar in July 1978; (2) to estimate 
production costs, returns, and associated problems, (3) to determine marketing practices, 
costs, and problems; (4) to identify marketing channels and geographic flow of products; 
and (5) to determine the availability and effectiveness of supporting services. The lack of 
formal education and employment opportunities for young adults, the distance of market 
places and their operation only once a week, the distance of high schools and the lack of 
transport facilities towards them, the use of long-maturing cassava vat. with low yields 
(2.16 kg/ha), the scarce utilization of fertilizers and chemical products, and the absence 
of wholesale buyers, and poor road conditions, were found among the problems identified. 
(Summary by LB. Trans. by L.M.F.) JOG 

0560 
12879 EZEILO,-W.N.O., FLINN, J.C. and WILLIAMS, L B. Cassava bench-mark 
study. eastern Nigeria. badan, Nigeria. International Institute of Tropical Agri
culture. Discussion Paper no. 2/80. 1980. 9p. Engl., Illus. 

Cassava. Socio-economic aspects. Cultivation. Labour. Nigeria. 

Results of research on cassava in eastern Nigeria are given. Research objectives were to 
obtain information on: characteristics of cassava producers and cassava farms in the East 
Central State of Nigeria, the use of technical inputs, existing cassava production systems, 
and the factors limiting agricultural production. Data are analyzed according to the 
following aspects- characteristics of the farmer and his farm (age distribution, farm labor 
force, land tenancy); agricultural practices (fertilizers, pesticides, planting materials, credit, 
and cultural practices); labor use, yield and its utilization, and problems faced by farmers. 
Statistical tables are included. (Summary by .M.S. Trans. by L.M.F.) JO0 

0561 
13228 COCK, J.H. and LYNAM, J.K. Potencial futuro e investigaci6n necesaria 
paa el incremento de la yuca. (Future potential and researchrequiredfor increased 
cassava production). In Manual de producci6n de yuca. Call, Colombia, Centro In- 

temacional de Agricultura Tropical. Progtama de Yuca, 1979. pp.A-33 - A-60. 
Span., 51 Refs. 

Also in English. 
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Cassava, Productivity. Transfer of technology. Cultivation. Costs. Prices. Income. 

The possibilities of underdeveloped countries to satisfy their needs for food and to improve 
the standard of living through cassava production are analyzed. The following aspects are 
studied: potential cassava production (current and potential situation), general research 
policies and areas (var. development, pest control, agronomic practice , and multiple crop
ping), transfer of technology, utilization of cassava in human and animal nutrition and in the 
production of alcohol. Tables are included on potential yields, production costs, and price
elasticity, and income in Indonesia. (Summary by W.M.S. Trans. by L.t.F) J00 

0562 
13451 OPELANIO, C.T. et al. Cassava socio-economic and marketing study. V. 
Pangasinan and La Union. Quezon City, Philippines. Department of Agriculture. 
Special Studies Division. Series no. 78-8. 1978. 48p. EngL, Illus. 

Cassava. Socio-economic aspects. Marketing. Costs. Production. Income. Philippines. 

The study conducted in mid-Feb. 1978, in Pangasinan and La Union, Philippines as part 
of a nationwide cassava socioeconomic and marketing study is presented; 107 cassava 
growers and 29 buyers were interviewed and their socioeconomic profile, production 
costs and returns, marketing channels and availability, and effectiveness of supporting 
services were determined. Problems and types of solutions that should be introduced are 
identified: the necessity of formal education to facilitate the introduction of improved 
technology, farm employment opportunities, improved roads, use of fertilizers, and 
technical assistance; a standard unit of sale and more information on marketing arc required, 
as well as credit facilities. (Summary by -I.. Trans. by LM.F.) JO0 

0563 
14641 FONDO SIMON BOLIVAR. VENEZUELA. Estudin de factibilidad sabre 
el desarrollo de la producei6n, comercializaci6n e industrializaei6n de la yuca en 
Venezuela y elaboraci6n del plan nacional de yuca. (Feasibility study on the 
development of cassava production, commercialization, and industrializationin 
Venezuela and the formation of the national cassava program). In_. Informe 
anual 1979. San JosS, Costa Rica, Instituto Interamericano de Ciencias Agrfkolas, 
1980. pp,197-199. Span, Illus. 

Cassava. Research. Socio-economic aspects. Cultivation. -Cassava programs. Venezuela. 

A feasibility study was conducted (a) to determine the possibilities of agrosocioeconomic 
development; (b) the demand for cassava in direct consumption and industrialization, in 
both the domestic and international markets; (c) limitations to crop development (labor, 
markets, agronomic and edaphic characteristics); (d) to analyze the national capacity 
established on the basis of the national agrosocioeconomic situation; (e) indicate mecha
nisms and criteria to promote production and industrialization (credit, technology, prices, 
and techmcal assistance); and (f) to identify and specify projects that are considered 
priorities in the national cassava program. A description is given on the localization and 
duration of the project, date of initiation, beneficiaries, cost, participant organisms and 
the preliminary results are analyzed, revealing a high on-farm and feed factory cost ot Cl 
and the apparent lack of adequate industrial equipment to transform cassava into flour. 
(Summary by F.G. Trans.by L.M.F.) JOO 

0564 
12098 PINHEIRO, A.A. Mandioca. (Cassava). Guia da Comercializaao Rural 
1970.166-170. 1970. Port, Illus. 

Cassava. Trade. Marketing. Prices. Production. Cassava flour. Cassava starch. Cassava chips. 
Brazil. 

216 



Different aspects of Brazilian cassava production and its commercialization are given. Pric 
indices and fluctuations of cassava roots are analyzed. A list is given of media to disseminat6 
information on prices. Advantages of the producer who processes his own crop are included.' 
The functioning of min. prices is described, affected by the financing of manufacturers and 
producers by banks to buy the crop. The storage of cassava roots and products is briefly 
discussed. The domestic market of cassava is mainly destined for CF, chips, cassava chip 
flour, starch, and tapioca. The 6urrent classification of cassava products is discussed. It is 
recommended to study this classification in collaboration with public and private corpora
tions interested in the commercialization of cassava. (Summary by LB. Trani by L.M.F.J 
J00 

0565 
14643 HEMERLY, F.X. and OLIVEIRA, N.V. DE Mandioca no Espfrito Santo 
comportamento e tendncias. (Cassava in the state ofEspiritoSanto-performance 
and trends)- Vit6ria-ES, Brazil, Comissao Estadual de Planejamento Agricola, 1979. 
81p.Port., 26 Refs., Ilus. 

Cassava. Production, Trade. Marketing. Technology. Tuber productivity. Costs. Brazil. 

The main information on the exploitation of cassava cultivation was compiled to subsidize 
studies that protect the farmer and allow the establishment and orientatioii of agricultural 
policies to develop cassava cultivation in the state of Espitito Sant6 (Brazil). General aspects 
on worldwide production, production in Brazil and in Espirito Santo, and aspects of com
mercialization and marketing are analyzed. For the state of Espirito Santo, cassava exploita
tion continues to be a valid alternative especially for the northern region where the greatest 
production and no. of industries are concentrated and where approx. 9.55% of the produc
tion is consumed as non-processed cassava on the farm, 12.50% is manufactured on the 
production farm and approx 78% is sold. Av. prices (1968/76) tended to increase. It is rec
ommended to establish pilot expt. with selected cassava growers to assess the Thai method 
of pellet production; initiate a campaign to encourage the utilization of cassava in animal 
nutrition (especially bovine) and finally, feed industries should identify a ration that permits 
a greater utilization of cassava by-products. (Summar, by LB. Trans. by 1,.MRF) J00 

0566 
14184 BRAVO, G. at aL Produccion de yuca. (Cassava production). In Proyecto 
Agropecuario del Vale del Rio Guaramito (Estado Tichira). Caracas, Venezuela, 
Fundaci6n para la Capacitaci6n e tnvestigaci6n Aplicada a la Reforma Agraria, 

2 83-2 9 9 1977. pp. . Span., Illus. 

Cassava. Cassava programs. Cultivation. Labour. Venezuela. 

The cassava production program for the Valle del Rio Guaramito, state of Tichira, Venezue
la, is presented in a farming project of the Fundaci6n parala Capacitaci6n e Investigaci6n 
Aplicada a la Reforma Agraria (CLARA). The way in which cultural labors (land 
preparation, planting, fertilization, weed, disease, and pest control, and harvesting) are 
performed is analyzed and yields, production vol. and value, and labor requirements are 
estimated. (Summary by F.G. Trans. by L.M.F.) JOO 

0567 

14684 COFFING, A. Lower cassava trade likely to continue another year. Foreign 
Agriculture 18(2):9-10. 1980. Engl., Illus. 

Cassava. Trade. Marketing. Production. Prices. Cassava products. 

Perspectives for lower cassava trade, that ranges from 4-7 million t/yr, are analyzed; this 
situation will probably continue for the next 2 or 3 yr. The effects of this dropoff in the 
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EEC were studied, in paiticular in the Netherlands and W. Germany, that due to their 
excellent port facilities, have considerably benefited from these products, mainly destined to 
animal feed. The foreseen increase in US grain exports and the reduction in its soybean 
exports are discussed along with the informal understanding between the EEC and Thailand 
for limitations on future exports of cassava. Economic and nutritional data on the feed 
market and the negative characteristics of cassava-based products are given. (Summary by L 
B. Trans.by L M.F.) J00 

0568 

16108 TORO, J.C. and LONGO, R.C. Consideracionesgenerales para unprograma
de yuca en el Ecuador. (General concepts for a cassava program in Ecuador). Call, 
Colombia, Centro Internacional de Agricultura Tropical, 1980. 23p. Span., B Refs. 

Cassava. Cassava programs. Development. Plant breeding. Cultivation. Ecuador. 

The objectives of a cassava program in Ecuador are listed: the development and introduction 
of a simple technology that, without high inputs, allows the national av. yield to be in
creased; the economic, commercial production of cassava on acid, infertile soils of E. Ecua
dor (Amazonie region); and the dissemination of the technology developed among farmers 
through practical training. The program was divided into 3 projects which analyze: plant
breeding (objectives, introductions, crosses, and advanced trials); agronomy (objectives, 
regional trials, and cultural practices), and intercropping. The possibilities of receiving 
training on cassava cultivation at the Centro Internacional de Agricultura Tropical (CIAT) 
are discussed. (Summary by F.G. Trans. by LA.P.) J00 

0569 
15799 NESTEL, B. Cassava: ,a new outlook for an ancient crop. Optima 29(1) 
53-59. 1980. Engl., Illus. 

Cassava. Research. Uses. Consumption. Production. 

A brief review of production, consumption, use, and research of cassava conducted at the 
Centro Internactonal de Agricultura Tropical (CIAT, Colombia) and the International 
Institute of Tropical Agriculture (ITA, Nigeria) is given. (Summary by Abstractson Tropi
cal Agriculture)JOO 

0570 
15007 WANG, L. L'Indonesie, archipel agricole, pays du manioc. (Indonesia, 
agricultural archipelago, cassava country). La France Agricole 36(1804):40-41. 
1980. Fr. 

Cassava. Marketing. Trade. Indonesia. 

Different technical and economic aspects arc given of cassava and its utilization in Indone
sia, where cultivation is performed traditionally on farm land enriched by ashes resulting 
from the burning of fertile forest land. Agriculture is extensive and after rice (the major
crop), cassava cultivation is emphasized. Export markets (EEC) of this product, the 
possibilities of another potential one, forest products, and the economic relations between 
France and Indonesia are described. (Summary by LB. Trans. by L.M.F.) JO 

0571 

12977 EMPRESA DE PESQUISA AGROPECUARIA DA BAHIA. Mandioca. 
(Cassava). !n_. Fundamentos da criaqfao da EPABA. Salvador-BA, Brasil, 1979. 
pp.100-104. Port. 

Cassava. Production. Tuber productivity. Research. lrazil. 
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Data on the area planted to cassava, its production and yields in Brazil are given. The princi
pal mictoregions of the state of Bahia (where cassava attains great importance) are listed in 
terms of production as well as the municipalities where the % of production is fairly low. 
Cultivation is generally in association and is rudimentary. High investments in research on 
cassava in Bahia are not advisable unless it has a different objective (i.e. manufacture of 
alcohol). A list of investigations carried out, priorities, and subprojects is given. (Summary 
by lB. Trans. by L.M.F.) JO 

0572 

15719 COCK, J.H. et at La yuca en el Ecuador; recomendaciones para el desarro-
Do y ejecuci6n de un proyeeto de producci6n, secamiento y comercializaci6n. 
(Cassava in Ecuador, recommendations for the development and development of a 
project of prodtction, drying, and commercaializtion). Cni, Colombia, Centro 
Intemacional de Agricultura Tropical. Financiado per el Servicio Internacionat 
para el Desarrollo Agropecuario, 1981. 36p. Span., Sum. Span., 14 Refs., Illus. 

Cassava. Marketing. Prices. Costs. Cassava flour. Cultivation. Technological package. Uses. 
Ecuador.
 

Cassava is a traditional crop in Ecuador, mainly produced by small farmers and sold to fresh 
markets. Its yields > 10 t/ha are below those obtained in trials also carried out in Ecuador. 
Currently Ecuador imports approx. 90% of its wheat and foreign exchange outlays have 
increased > 180 million sucreslyr.-In spite of the great effort to improve the production of 
wheat in the country, imports still prevail. According to available data, it seems feasible to 
substitute at least 10% of the imported wheat with high-quality CF in bakery products. 
During the last 10 yr, the country's poultry and swine production has sharply increased. 
Initially the availability of energy sourccs~for balanced feed met the demand but currently, 
the national production is insufficient. Cassava can be used as an energy source in balanced 
feed and since the prices of dry cassava are competitive with those of other energy sources, 
it is feasible to prbmote its use in balanced feed. The increase in cassava utilization as flour 
for bakery products is limited by the lack of appropriate technology for natural drying and 
by unfavorable fixed prices for cassava. The use of dry cassava chips in balanced feed is 
limited due to traditional drying technology and erratic supply of roots (mainly due to 
unstable prices and a rin. guarantee of sale for the producer or farmer). It is recommended 
to- (a) carry out further studies on potential demand; (b) establish commercial solar drying 
factories to produce dry chips and guarantee price support; (c) perform on-farm testing of 
improved production technology; (d) develop improved methods of natural drying to 
produce CF for bakery products; (e) carry out research programs to improve yields; () 
promote cassava production and utilization in balanced feed through favorable policies; and 
(g) encourage the use of technology to produce flour for bakery products once this is 
available. (Author'ssummary. Trans. by L.M.F.) J00 [02 

0573
 

12184 MATOSO, M.L., MOURA, P.AM. DE and CARDOSO, D.A.M. Alguns 
aspectos econ~micos da cultura da mandioca. (Some economic aspects of cassava 
cultivation). Informe Agropecu;dio 5(59160):100-105. 1979. Port., 31 Refs., Illus. 

Cassava. Economics. Production. Prices. Brazil. 

Some economic aspects of cassava cultivation in Brazil are analyzed as well as some of its 
relationships with the world market: origin and perspectives at a worldwide level, main 
cassava-growing states in Brazil, and data on production, especially for Minas Gerais, where 
cassava predominates as a subsistence crop, occupying 7th place among main crops. The 
variations in pricesseasonal fluctuations, current and min. prices, and perspectives of cassava 
as an alternative for alcohol production are analyzed. (Summary by LB. Trans. by L.M.F.] 
J00
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t 0574 
15337 MATTUELLA, J.L. Economic impact of alcohol production on agriculture 
in Southern Brazil. Ph.D. Thesis. Columbus, Ohio State University, 1980. 248p. 
Engl., Sum. Engl., 84 Refs., Illus. 

Cassava. Alcohol. Production. Economics. Processing. Statistical data. Prices. Brazil. 

The economic implications of using agricultural resources to produce alcohol fuels are investi
gated (resource allocation at the farm level, product mixture, the impact on food and export 
crop production, and prices that are associated with regional alcohol production) along with 
the economic potential of cassava and sweet sorghum as alternative feed stocks. The study 
was conducted in Southern Brazil. A competitive and vertically integrated alcohol produc
tion system was defined, including 5 components: agricultural production; raw material 
transportation, alcohol processing plants; alcohol transportation; and alcohol-gasoline
mixing plants. The economic activities associated with each component were programmed 
into a quadratic programming model. Eight models were also formulated to represent
different situations and agricultural policies during 2 periods, 1976 and 1985. The result of 
the analysis indicates that sufficient alcohol can be produced in the region to meet local 
demand for projected gasoline consumption, but the competitive alcohol price for 1976 
conditions was twice as high as that for imported gasoline. This differential increases to 2.5 
under projected food demand levels for 1985. There is a clear tradeoff between energy crop
and food crop production when alcohol is produced. An expansion of energy crops in the 
region wjll have a negative effect on the supply of major food and export crops and will 
increase agricultural product prices substantially. Alcohol production from cassava (at
present productivity levels and processing technology) is competitive with that from sugar
cane only under 1976 food demand levels. Additional simulations for the 1985 model 
conditions indicate that cassava is marginally competitive for alcohol production under 
improved processing technology levels. (Extractedfrom summary by DissertationAbstracts 
International) J00 

0575 
15043 SAUTI, R.F.N. Problems of cassava production in Malawi.fn Terry, E.R.,
Oduro, K.A. and Caveness, F. eds. Triennial Root Crops Symposium of the Interna
tional Society for Tropical Root Crops, lst., Ibadan, Nigeria, 1980. Tropical root 
crops: research strategies for the 1980s. Proceedings. Ottawa, Canada, International 
Development Research Centre. Series IDRC-163e. 1981. pp.9 5-98. Engl., Sum. 
Engl., Fr. 

Cassava. Productivity. Pests. Marketing. Storage. Cultivation. Research. Africa. 

Cassava is grown throughout Malawi, particularly along the Lakeshore where it is one of the 
major food crops. Production is low due to land availability, farmers' preferences, market
ing, storage, farming systems, and diseases. Recently, there has been a marked drop in the 
marketing of cassava chips-from 8100 t in 1974 to 2000 t in 1979. (Author'ssummary)
100 

0576 
15038 NWEKE, F.I. Consumption patterns and their implications for research and 
production in tropical Africa. In Terry, E.R., Oduro, K.A. and Caveness, F.,eds.
Triennial Root Crops Symposium of the International Society for Tropical Root 
Crops, 1st., lbadan, Nigeria, 1980. Tropical root crops. research strategies for the 
19808. Proceedings. Ottawa, Canada, International Development Research Centre. 
Series IDRC-163e. 1981. pp.88-94 . Engl., Sum. Engl., Fr., Illus. 

Cassava. Production. Consumption. Trade. Africa. 

With the exception of Nigeria, the countries in the African root crops belt are experiencing 
low growth rates in real income. One of the ways in which this trend is manifested is 
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changes in dietary habits. Av. Nigerans seem to be substituting rice and wheat for root crops, 
in their diet, whereas av. consumers in the other countries seem to be substituting root crops
for nee and wheat. In future, root crops consumption wil'lhkely decline in Nigeria but 
increase in the other countries. For the whole region, there is likely to be a surplus of 
production over consumption needs of root crops in general in the future. However, there 
would be deficits of specific root crops in specific countries. A surplus of one root crop 
cannot offset a deficit of another because one is not a perfect substitute for the other- Also, 
a surplus in one country may not offset a deficit in another because trade in the com
modities is limited. There is therefore a need to develop trade in the commodities; there is 
also need to encourage research in aid production of the root crops in which deficits of 
production over consumption are likely to occur in the future. (Author's summary) JOO 

0577 
15361 SANDERS, J.H. and LYNAM, AK. Evaluation of new technology on 
farms: methodology and some results from two crop programs at CIAT. Call, Co
lombia, Centro Internacional de Agricultura Tropical, 1981. 23 p. Engl., Sum. Engi., 
32 Refs. 

Cassava. Technology evaluation. Research. Analysis. Colombia. 

This paper reviews the methodological development and results of 3 yr of farm testing of 
new technology in the bean and cassava programs of the Centro Internaeional do Agricultura
Tropical (CIAT, Colombia). Farm testing is the logical extension of the research evaluation 
process once a technology has been identified on the exptl. station and regionally tested for 
adaptation. Farm testing-is an especially important component of the research process in 
developing countries, where communication links between farmers and researchers are weak 
and farmers often do not have the information or management experience to combine and 
modify various technology components adapting exptl. station observations to their own 
environments and production systems. The evaluation process developed here successfully 
identified the technology adopted by farmers. For the unsuccessful technologies informa
tion was provided from the farm trials to the breeders and other scientists on further design 
requirements. Results of the farm trials substantially modified the policy recommendations, 
derived from the results of exptl. station or regional trials. (Author'ssummary) J00 

0578 
13376 PACHICO, D. and LYNAM, ..K. Cassava production, marketing and uti
lization. In Latin American agriculture: trends in CIAT commodities. Cali, Colom
bia, Centro Internacional de Agricultura Tropical. Int. Doe. Econ. 1.6, 1981. pp.69
126. Engl., Illus. 

Cassava. Research. Production. Marketing. Consumption. Cassava flour. Statistical data. 
Feeds and feeding. Prices. Latin America. 

Production trends and the demand for foods are taken as a useful framework to analyze 
cassava potential, production, marketing, and utilization in Latin America. It is shown that 
to enhance the importance of cassava, it is not only necessary to improve production 
technoIogy but to also carefully identify potential markets (of which cassava fresh market, 
processed food and animal feed markets are analyzed), and to develop new marketing 
channels and processing technology for cassava. The principal issues that should be taken 
into account in economic research on cassava are defined in a hierarchical manner: (1) 
agronomic potential of the crop; (2) farming systems; (3) utilization and marketing systems; 
(4) aggregate demand and production potential.,(Summary by FA.E. Trans. by L.M.F) J00 

See also 0031 0138 0198 0356 0413 0491 0494 0495 0504 0513 
0606 
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K01 Rotational Schemes and Intercropping 

0579 
12893 ZANDSTRA, H.G. Cassava intercropping research: agroclimatic and bio
logical interactions. In Weber, E., Nestel, B. and Campbell, M., eds. Workshop on 
Intereropping with Cassava, Trivandrum, India, 1978. Proceedings. Ottawa, Canada, 
International Development Research Centre, 1979. pp.67-75. Eng., 23 Refs., Illus. 

Cassava. Inter-cropping. Adaptation. Climatic requirements, Soil requirements, Growth. Dry 
matter. Tuber productivity. 

Crop adaptability of cassava in terms of climate and land qualities, the growth characteris
tics of the crop and the evaluation of total and root DM production in the presence or ab
sence of water stress for a representative, well-managed crop are discussed on the basis of a 
literature review. Some considerations are also presented that could be useful in the design 
of cassava intercropping patterns: (1) cassava var. should be tolerant to early shading; (2) 
during max. production period, the cassava canopy should be superior to that of the inter
crop; (3) if possible, cassava should remain below the canopy of the itercrop during the Ist 
120 days; (4) cassava planting can generally be delayed 20-30 days to prevent excessive 
shading of the intercrop; and (5) plant density should be kept low and row spacing wide 
without yield reductions. (Summary by F.G. Trans. by L.M.F.) K01 

0580 

12978 LIRA, M. DE A. etal. Intercrop of cassava, sorghum and cowpea. Sorghum 
Newsletter 22:52. 1979. Engl. 

Cassava. Field experiments. Inter-cropping. Cowpea. Sorghum. Fertilizers. Productivity. 
Brazil. 

This trial was conducted in 1977-78 in Brazil to study the possibility of intercroppmg 
cassava with sorghum and cowpea'under 2 fertility levels. Cassava was harvested 20 mo. after 
ptantLng. It was concluded that (1) Sorghum and cowpea intercropped with cassava did not 
significantly decrease yields. (2) The systems cassava + sorghum and cassava + cowpea can 
be handled as an additional series where cassava is planted as a monocrop and sorghum and 
cowpea are planted between the cassava rows. (3) Intcrcropping increased production with 
or without fertilizers. (4) Under conditions of low fertility, the best system was cassava 
+ sorghum + cowpea. (5) Under conditions of improved fertility, cassava planted 1 m 
apart + sorghum, cassava 1 m apart + cowpea and cassava 1.6 m apart + sorghum + cow
pea showed good performance. (Summary by F.G. Trans. by L.M.F.) K01 

0581 

12935 THUNG, M. Multiple cropping based on cassava. Call, Colombia, Centro In
ternacional de Agricultura Tropical, 1978. 42p. Engi., 23 Refs., Illus. 

Cassava. Field experiments. Inter-cropping. Soybeans. Beam. Planting. Timing. Spacing. 

Genetics. Tuber productivity. Insect control. Colombia. 

This report discusses the results obtained in 8.expt on cassavalbean and cassava/soybean 
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mtercropping conducted at CIAT, Colombia on planting dates, optimum plant density, 
genotypic influences on the system, competition factors light vs. water and nutrients, 
relation between insect population and yields in monoculture and in multiple cropping. 
There was no critical planting date for cassava in relation to bean planting but there was a 
critical one for beans, since yields were considerably reduced when they were planted 2 wk. 
after cassava planting. Optimum planting density in association is the saine as for mono
culture even though these-densities can vary considerably with the effect of the LER. Geno
type selection is important for this system since the cassava vax. should have a stable, high
yielding performance and the bean vat. be indeterminate and with a growth cycle < 90 days. 
Light competition is ihe most important factor causing yield losses but water and nutrient 
competition should not be overlooked for obtaining high yields. Insect control through 
intercropping gave positive results. Exptl data proved the feasibility of the eassava/bean 
ntercropping system when the cassava canopy was arranged in such a way that it is always 

higher than the bean canopy. (Summary by .G. Tran. by LM.F.) K01 

0582 
13706 EZUMAH, B.C., LAL, R. and OKIGBO, B.N. Soil and water conservation 
and management for cassava production in Africa. In Weber, E.J., Tore M., J.C. and 
Graham, M., eds. Workshop on Cassava Cultural Practices, Salvador-BA, Brazil, 
1980. Proceedings. Ottawa, Canada, International Development Research Centre. 
Series IDRC-151e. 1980. pp.70-74, 138-152. Engl., Sum. EngL, 32 Refs. 

Cassava. Cover crops, Shifting cultivation. Inter-cropping. Fallowing. Mulching. Africa. 

Increases in food production in the tropics have always been associated with increases in 
land area. Thus as populations increase more and more land is sought for food production. 
The result has invariably been deforestation and soil degradation resulting from the erosion 
that is associated with high and intensive rainfall in the tropics. Soil management methods 
to arrest this trend have received attention in recent years. In this paper, consideration is 
given to a no. of methods generally employed in soil and water conservation. These include 
the use of mulch; minimum tillage; land preparation and bush clearance methods that re
duce erosion and ensure rapid regeneration of bush fallow; live mulch, sod, and green ma
nure management; selective weeding, and mixed and relay cropping to ensure continuous 
vegetative cover during the year. (Author'ssummary) K01 

0583 

13739 SANTOS, M.A. DOS Evaluaci61 biol6gica de agrosistemas basados en ei 
cultivo de Ia yuca (Manihot esculenta Crantz) y su rentabilidad econ6mica. (Bio
logical evaluation of agrosystems based on cassava eultivation and their economic 
return). Tesis Mag. Sc. Turrialba, Costa Rica, Universidad de Costa Rica-CATIE, 
1979. 172p. Span., Sum. Engl., Span., Port., 122 Refs., Illus. 

Cassava. Field experiments. Ecosystems. Secondary crops. Leaf area. Biomass production. 
Tuber productivity. Harvest index. Energy productivity. Income. Costs. Inter-cropping. 
Beans. Maize. Costa Rica. 

The main objective of this research was to evaluate agrosystems which permit improved 
efficiency of cassava in monoculture, from both the agronomic and economic point ofview. 
Six agrosystems, based on cassava cv. Valencia (Y) were tested in various combinations with 
the following crops: maize cv. Tuxpeio (M), lima bean cv. unknown (F) and green bean cv. 
Kentucky Wonder (V). Lima bean was planted at the base of the corn stalks (c) or at the 
base of the cassava plant (y). Green bean was planted only at the base of the corn. Planting 
systems were as follows: S1 = (Y); S2 = (Y+M); S3 = [Y+M+F(c)];S4 = fY+M+F(y)+V(C)I; 
55 = [M+F(c)]; and 56 = [Y+M+V(c)]. In all cases M was planted 1 mo. after Y, and F and 
V were planted after the M harvest. A randomized block design was used with 5 replications. 
Biological, calorie and economic data were considered, the 1st being expressed by the crop 
and the latter 2 by systems. The biological data included total biomass, leaf area, and total 
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and commercial yield of roots, HI and bionmass of edible portion. Included in the caloric 
analysis were: energy efficiency, energy contained in the edible portion, protein content, 
and %of totalenergy whichis edible. Economic analysis wasbased on70%of the commercial 
yield/crop. Two price levels and 2 options for corn price were included: shelled corn or 
green corn. Economic considerations included were total income, net income, marginal 
income, marginal family income, and net family income. In addition, marginal income/vari
able cost, net family income/cash cost, and return to key factors of production were calcu
,lated. The highest resp. yields of Y and M were obtained when planted in monocrops (Si 
and 85). Yields of V were unaffected by systems and F yields were affected only when the 
populations were different. In terms of caloric energy polyculture systems 82, 83, S4 and S6 
were more efficient in terms of transfer of active photosynthesis energy into biomass, 
reaching values of nearly 2.2%, without significant differences between any of these sys
tems. On the other hand, the system which produced the most edible energy and had the 
highest %of its biomass in edible form was SI, although it produced lowest total protein. 84 
was most productive in terms of total protein production. The economic data demonstrated 
that S6 and S2 maximized net income, while S6 and S4 maximized family income. In rela
tion to factors of production all systems, except SS, gave greater returns than the opportu
nity cost. S1 and S2 were the best alternatives in return to cash outlay and labor, while S6 
was better in return to land. (Author'ssumnary) K01 D03 

0584 
13702 EZUMAH, H.C. and OKIGBO, B.N. Cassava planting systems in Africa.In 
Weber, E.J., Toro M., J.C. and Graham, M., eds. Workshop on Cassava Cultural 
Practices, Salvador-BA, Brazil, 1980. Proceedings. Ottawa, Canada, International 

4 4 Development Research Centre. Series IDRC-15le. 1980. pp. -4 9, 138-152. Engl., 
Sum. Engl., 51 Refs. 

Cassava. Inter-cropping. Land preparation. Planting. Timing. Spacing. Rotational crops. 
Ecology. Africa. 

The target of research on cassava planting systems in Africa continues to be the small 
farmer who plants less than 2 ha, often at scattered locations, and who cultivates and 
weeds using hand tools. In Africa, cassava is generally grown in combination with other 
crops. As the last crop in an intensive cropping system that may involve 2-4 yr of land 
utilization with crops such as vegetables, legumes, tree crops, etc. before cassava is finally 
introduced, cassava may be harvested from fields that have attained various stages of 
fallow. The planting practices, land preparation, and bush clearance methods are influ
enced by sodlwater relations, consideration for which crop is intercropped with cassava, 
and the cropping history of the land. Among the important factors resulting in low root 
yields in Africa are late planting (10% root yield reduction for every month's delay), 
untimely and inadequate weed control, and high incidence of diseases and pests. The 
enormous drudgery involved in land preparation and weed control, lack of a ready and 
sure market for the fresh roots, and transportation and processing problems combine to 
limit the scale of cassava-growing operations in Africa. (Author's summary) K01 D02 

0585 
13464 BURITY, H. et A Efecto en el suelo y en los rendimientos de los sistemas 
yuca (Manihotesculenta Crantz) y yuca asociada con frijoI (PhaseolusvulgarisL.) 
de cinco manejos previos a la siembra en Turrialba, Costa Rica. (Effect of cassava 
and cassava/beansystems on the soil andyields in five treatmentspriorto planting). 
Brasil, Empresa Brasileira de Pesquisa Agropecukba, 1980. 21p. Span., Sum. Span., 
25 Refs. 

Paper presented at 25a Reuni6n Anual del Programa Cooperativo Centroamericano 
pano el Mejoramiento de Cultivos Alimenticios, -Tegucigalpa, Honduras, 1979. 

Cassava. Field experiments. Inter-cropping. Ploughing. Land preparation. Beam. Soil fertili
ty. Soil physical properties. Hoeing. Herbicides. Costa Rica. 

224 

http:Africa.In


A study was conducted on the effect of 5 tillage systems; 3 with mechanical tillage and 2 
nonmechanical on the yields of 2 cropping systems - cassava in monoculture and cassava 
associated with beans - and some physicochemical properties of the soil surrounding the 
roots. Different ways of soil preparation were. (1) one plowing and 2 harrowings; (2) one 
plowing, 2 harrowings and the subsequent application of herbicides; (3) one plowing, 2 
harrowmgs and subsequent hand weeding; (4) cutting the vegetation to ground level + her
bicide; and (5) cutting vegetation 50 cm above ground level + herbicide. Yields of cassava 
in monoculture ard in association were superior in the treatments of conventional tillage 
in comparison to the treatments with no tillage. Cassava yields in monoculture were signi
ficantly higher thai those obtained with the associated system. Bean production was higher 
for the treatment with no tillage. Total porosity was increased in all the planting treatments, 
however, for those treatments with no tillage there was an increase in the porous capillary 
spaces; the contrary was found to be true for conventional soil tillage. Chemical properties 
modified to a greater extent by the planting treatments were: the %of N, OM, and P availa
bility that had a higher increase in plots with no tillage with regard to mechanized tillage. 
The increase of soil reaction -pH- was higher in plots with traditional tillage, when compared 
to treatments with no tillage. (Author'ssummary. Trans. by L.M.F.) K01 D02 

0586 
12887 KUMAR, C.R.M. and HRISHI, N. Intercropping systems with cassava in 
Kerala State, India. In Weber, E., Nestel, B. and Campbell, M., eds. Workshop "on 
Intercropping with Cassava, Trivandrum, India, 1978. Proceedings, Ottawa, Canada, 
International Development Research Centre, 1979. pp.31-34. Eng., Illus. 

Cassava. Field experiments. Inter-cropping. Planting. Fertilizers. N. P. K. Manures. Plant 
height. Tuber productivity. Income. India. 

An expt. was conducted at the Central Tuber Crops Research Institute (CTCRI) Farm in 
order to develop suitable technology for an intercropping system with cassava, which 
consisted of combinations of the method of planting and level of fertility in the main plot 
and the companion crops in the subplots. Treatments were: (1) main plot -(a) planting 
method M1 (90 x 90 cm) and M. (double rows) and (b) levels of fertility F, (application 
of 12.5 t FYM/ha + recommended dose of NPK for the main crop) and F2 (recommended 
dose for the main crop + recommended dose for companion crops) and (2) subplots with 
green gram, groundnut, maize, soybeans, and sunflowers as companion crops. A control 
plot in monoculture was also maintained for comparison. Plant height, canopy 0i, tuber 
yield, and yields of companion crops were recorded. Max. canopy 0 was registered in the 
control plot and in cassava intercropped with green gram. Plant height increased significantly 
in cassava intereropping. There were no significant differences in tuber yield among treat
ments.-In all cases, application of fertilizers to both crops (F.) resulted in max. tuber 
yield. Max. gross returns were obtained when groundnut was intercropped with cassava. 
The agronomic practices recommended for groundnut intercropping with cassava are 
described. (Summary by F.G. Trans.by LM.F.) KOl D02 DOl 

0587 

12885 MORENO, R.A. and HART, R.D. Intercropping with cassava in Central 
America. In Weber, E., Nestel, B. and Campbell, M., eds. Workshop on Inter
cropping with Cassava, Trivandtum, India, 1978. Proceedings. Ottawa, Canada, 
International Development Research Centre, 1979. pp.17-24. Engl., 15 Rets., Illus. 

Cassava. Inter-cropping. Research. Banana-plantains. Maize. Beans. Rice. Sweet-potatoes. 
Yams. Tuber productivity, Central America. 

Cropping systems used by small farmers in Central America are analyzed, in which cassava is 
intercropped with perennial crops (plantain), maize, beans, maize + rice, and other tuber 
crops (taro, yams, and sweet potatoes). A research review is presented on cassava inter
cropping. It is concluded that most of this research has been done at the Centro Agronomi
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co Tropical de Investigaci6n y Ensefianza (CATIE), emphasizing the study of agronomic 
characters of the traditional cropping systems. Ecological studies and the identification of 
socioeconomic determinants of cassava-based production systems in specific locations are 
required to evaluate their production potential in Central America. (Summary by F G. 
Trans.by L.M.F.) K01 

0588 
12886 PORTO, M.C.M. eta!. Cassava intercropping in Duazil.In Weber, E., Nestel, 
B. and Campbell, M., eds. Workshop on Intercropping with Cassava, Trivandrum, 
India, 1978. Proceedings. Ottawa, Canada, International Development Research 
Centre, 1979. pp.2 5-30. Engl. 

Cassava. Inter-cropping. Beans. Maize. Cowpea. Rubber. Rice. Groundnut. Cotton. Tuber 
productivity. Research. Fertilizers. Agricultural lime. Brazil. 

Cassava intercropping systems'in Brazil are analyzed. Cassava is intercropped with beans, 
maize, beans + maize, rubber trees, coco palms, tabacco + cowpeas, rice, cotton, and 
Opuntia sp. The incentive created by the government for cassava production by esta
blishing the National Alcohol Program in 1975 is analyzed. Research activities in Brazil 

-by the Empresa Brasileira de Pesquisa Agrop6cuaria (EMBRAPA) and the Centro Nacional 
de Pesquisa de Mandioca e Fiticultura (CNPMF) are summarized. The expt. conducted 
at the Manaus Exptl. Station in the Amazon fegion, consisting of 15 cropping systems 
of combinations of cassava with rice, beans, and maize in a random block design with 3 
replications, is described. When cassava was intercropped with maize and rice, yields 
decreased by 1286 kg of fresh roots/ha compared with production in monoculture. 
However, in cassava/bean systems, an increase of 2286 kg of fresh roots/ha was observed. 
A description is given of the expt. conducted by the Empresa de Pesquisa Agropecuiria 
de Minas Gerais (EPAMIG) and the Escola Superior de Agricultura de Lavras (ESAL) at 
the Felixiandia Exptl. Station in Minas Gerais, utilizing the following treatments: T. 
(control); T, (300, 100 and 150 kg of simple superphosphate, potassium chloride and 
ammonium sulfate/ha, resp. + 40 kg aldrin); T, (T2 + 3 t lime/ha) and T4 (T, + 6 t lime! 
ha). Crops planted with cassava were (a) beans, soybeans, rice and peanuts, and (b) sorghum. 
and maize. Best cassava yields were obtained with T2 . The addition of 3 t lime/ha reduced 
yields and with 6 t, these were even more reduced, except for the treatments of cassava 
in monoculture, cassava + peanuts, and cassava + beans. (Summary by .G. Trans. by L. 
M.F.) Y01 DOI 

0589 

12888 EFFENDI, S.. Cassava intercropping patterns and management practices in 
Indonesia. In Weber, E., Nestel, B. and Campbell, M., eds. Workshop on Inter
cropping with Cassava, Trivandrum, India, 1978. Prteedings. Ottawa, Canada, 
International Development Research Centre, 1979. pp.35-36. Engl. 

Cassava. Cultivation systems. Inter-cropping. Cultivation. Uses. Indonesia. 

Cassava production in Indonesia is classified and analyzed according to the use of the final 
product: (a) small-farm cassava production as primary or secundary food in the family diet; 
(b) cassava grown for the fresh market; (c) cassava grown for starch and pelleting factories; 
and (d) large-scale production. It is concluded that farmers grow cassava in intercropped 
systems since it is more stable than monoculture; in general, fertilizers are not used since 
farmers may utilize rice and maize residues as soil mulches. Cassava production may be 
increased by using.better agronomic practices and fertilizers. (Summary by F.G. Trans, by 
L.M.F.} K01 
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12889 MUTHUKRISHNAN, C.R. and THAMBURAJ, S. Cassava intereropping 
patterns and managehent practices at Tamil Nadu Agricultural University, Coimba
tore, India. In Weber, E., Nestel, B. and Campbell, M., eds. Workshop on Inter
cropping with Cassava, Trivandrum, India, 1978. Proceedings. Ottawa, Canada, 
International Development Research Centre, 1979. pp.37-41. Engl. 

Cassava. Field experiments. Inter-cropping. Beans. Cowpea. Groundnut. Adaptation. Tuber 
productivity. Cultivation. India. 

A series of crops with a max. duration of 4 mo. was evaluated to determine their suitability 
in cassava exptL plots of the Tamil Nadu Agricultural U., Coimbatore (India). Cassava was 
intercropped with onions, green gram, cowpeas,Dolichos lablab, okra, groundnuts,and 
sunflowers under irrigated conditions. All crops affected cassava root yields, except onions 
(cassava produced 24.60 t/ha). Some technical recommendations are described on the 
preparation of land and cuttings, planting method and density, fertilization, weed and 
disease control, irrigationand harvesting. It is concluded that since cassava is grown mostly 
under rainfed and semi-irrigated conditions, drought-tolerant companion crops are needed. 
A suitable fertilizer combination compatible with the mixed crop as well as with the'main 
crop should be standardized. Research on mosaic virus vectorrelations and effectiveimethods 
of control has to be intensified. (Summary by F.G. Trans. by L.M.F.) K01 

0591 
12897 MORENO, R.A. Crop protection implications of casava intereropping. In 
Weber, E., Nestel, B. and Campbell, M., eds. Workshop on Intereropping with 
Cassava, Trivandrum, India, 1978. Proceedings. Ottawa, Canada, International De
velopment Research Centre, 1979. pp.113-127. Engl., 42 Refs., Illus. 

Cassava. Field experiments. Inter-cropping. Sweet potatoes. Maize. Beans. Odium. Uro
myces manihotis. Cercospora caribaca. Cercosporahenningsi. Sphaceloma manihoticola. 
Costa Rica. 

The incidence (I) and severity (S) of cassava diseases are analyzed when cassava is inter
cropped, and the possible influence of cassava on disease development on companion crops 
is studied. The information was obtained during the last 4 yr at the Centro Agronomico 
Tropical do Investigaci6n y Ensefianza (CATIE), Turrialba (Costa Rica). Different cropping 
systems were studied: cassava in monoculture and intereropped with sweet potato, maize, 
beans, and maize + sweet potatoes + beans. The I and S of powdery mdoew (Oidium ma
nihotis) were higher when cassava was intercropped with maize than when maize was not 
included in the cropping pattern; the rate of decrease of the disease did not vary signifi
cantly for sweet potato; in beans, the onset and development of the infection was delayed 
and furthermore, Isariopsisgriseola infection was reduced. When cassava was intercropped 
with maize, the onset of the superelongation disease (Sphaceloma sp.) was significantly 
delayed compared to monoculture and intercropped with sweet potatoes and beans. 
According to max. values of S, there was less rust (Uromyces manihotis) development in 
cassava intercropped with maize and beans. There were no statistical differences in either 
the I and S of corcospora leaf spots (Cercosporacaribaeaand Cercosporidiumhenningsii) 
between the different cropping systems tested. The intensity of cassava dieback (Colletotri
chum sp.) was studied under low and high management levels, causing more damage in the 
former case, regardless of the cropping pattern. Finally, the influence of cassava on disease 
development on companion crops is described. (Summary by .G. Trans. by L.M.F.) K01 
E03 

0592 

12891 EZEILO, W.N.O. Intercropping with cassava in Africa. In Weber, E., Nestel, 
B. and Campbell, Kt, eds. Workshop on Interoropping with Cassava, Trivandrum, 
India, 	 1978. Proceedings. Ottawa, Canada, International Development Research 

4 9 5 6 Centre, 1979. pp. - . Engi., 14 Refs., Illus. 
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Cassava. Inter-cropping. Cocoyams. Yams. Maize. Beans. Research. Technological package. 
Africa. 

The role of cassava in the traditional farming system of Nigeria is analyzed. In the south, 
cassava is often intercropped with cocoyams, yams, maize, okra, melon, and beans. Results 
of research conducted by the International Institute of Tropical Agriculture (IITA) to 
determine dominant crop mixtures, planting patterns, practices, and productivity of land 
and labor in various ecological zones are described. It was concluded that the main 
combinations of cassava were with maize, yams, and yams + maize. Recent work has 
produced high-yielding, disease-resistant cassava var. that also have ideal characteristics 
for intereropping with maize and cowpeas. The National Accelerated Food Production 
Project (NAFPP) was established in 1973 to increase the production of staple foods such 
as cassava, by stimulating the use of new technologies, high-yielding planting materials,
agrochemicals, improved agronomic practices, credits, storage;and marketing. (Summary 
by F.G. Trans. by L.MF) KO1 

0593 
13743 MENESES R., R. and MORENO, R.A. Efecto de a densidad de poblaci6n 
y nivel de fertilizaci6n en la asociacidn de maiz y yuca. (Effect ofpopulationdensi
ty and level offertilizLationon the cassa'a/maizeassociation).Turrialba, Costa Rica, 
Centro Agron6mico Tropical de Investigaci6n y Ensehianza, 1979?. 14p. Span., 
ITlus. 

Paper presented at 24a Reuni6nAnual del PCCMCA, Guatemala, Guatemala, 1980. 

Cassava. Field experiments. Planting. Spacing. Inter-cropping. Maize. Fertilizers. N. P. K. 
Tuber productivity. Plant development. Costa Rica. 

An expt. was conducted at "La Montafa" exptl.-field of the Centro Agron6mico Tropical
de Investigaci6n y Ensefianza, CATIE, Turrialba (Costa Rica) to establish the optimum
planting density in maize/cassava association and observe the most adequate level of fertili
zation. A randomized block design was used with 4 replications, which treatments were 6 
different maizeicassava planting densities and 2 levels of fertilization in a 6 x 2 x I factorial 
arrangement. It is concluded that maize produces a very strong effect of competence on cas
sava in the cassava/maize association, where cassava yields vary from 75% (with 10,000
maize plants/hn) to 46% (with 50,000 plants/ha) with a high level of fertilization; with the 
low level of fertilization, cassava yield reduction is less (45% with 40,000 maize plants/ha).
Maize planting density had a highly significant effect on cassava with the following parame
ters height of the total plant, height at the 1st branching, no., wt. and length of commercial 
roots and stem s. The level of fertilization had a highly significant effect on the no. and wt. 
of commercial roots. (Summary by F.G. Trans. by L.M.F.) K0 D02 DOI 

0594 
12892 SINTHUPRAMA, S. Cassava and cassava-based intercrop systems in 
Thailand. ir Weber, E., Nestel, B. and Campbell, M., eds. Workshop on Intercrop
ping with Cassava, Trivandrum, India, 1978. Proceedings. Ottawa, Canada, Inter
national Development Research Centre, 1979. pp.57-65. Engl., Illus. 

Cassava. Inter-cropping. Land preparation. Planting. Weeding. Temperature. Rainfall data. 
Socio-economic aspects. Spacing. Thailand. 

The characteristics of cassava used in intereropping are analyzed and discussed along with 
management practices (land preparation, planting, weeding, and harvesting), inputs used, 
and the Major problems affecting the crop (weed control and declining soil fertility). A 
description is given on the environmental conditions of the area (rainfall, temp., solar 
radiation, soil characteristics, and location) and' socioeconomic factors (farm size, area 
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cropped, rural population density, capital invested, poxer input, and exports). The latest 
advances in research on cassava intercropping uith mung beans, peanuts, soybeans, and 
maize are given. (Summary by F.G. Trans. by LMF] K01 

0595 
13467 HEGEWALD, B-H. Intercropping grain legumes with cassava on acid 
infertile soils. Cali, Colombia, Centro Internacional de Agricultura Tropical. 1980. 
60p. EngL, 11 Refs., Illus. 

Cassava, Field experiments. Inter-cropping. Legume crops. Selection. Nutritional require
mients. Cowpea. Groundnut. Fertilizers. Colombia. 

Some of the conclusions draxin from 8 expti. trials on intereropping grain legumes (10) and 
cassava (cv. CMC 40, CMC 84, and MVen 218) are presented. These trials were conducted to 
search for a suitable high yielding legume, erect growing with a rapidly growing root system,
and maturing in < 100 days to be interoropped with cassava on acid, infertile soil, and to 
develop technology for cassava-legume interoropping. Expt. were designed to identify 
suitable genetip materials, to clarify related agronomic practices, and to establish nutritional 
requirements of crop association, Cowpea and groundnut showed the greatest potential in 
simultaneous planting. Stizolobium derringianum also showed good adaptation to the 
aforementioned conditions, but not in simultaneous planting due to its climbing habit. 
Cowpea and groundnut showed max. yields with 100,000 and 200,000 plants/ha, resp.
Spatial arrangement influenced both inter- and intraspecific competition, both being minimal 
m a 60-30-30-60 cm triple row arrangement of legumes between cassava. For cassava, 
standard planting density and arrangement were used. Min, basal dressing of 0.5 t of lime/ha 
was critical for plant nutrition. It was concluded that eassava/cowpea intereropping requires 
a min. application of 100 (to 150) kg of P2 OI/ha; broadcastingwas beneficial for cowpeas, 
but band applications were more efficient in terms of kg cassava root yield/kg applied P. 
(Summary by LB. Trans. by L.M.F.) K01 G01 

0596 
14185 CHEW, P.S. and KHOO, K.T. Growth and yield of intereropped oil palms 
on a coastal clay soil in Malaysia. In Malaysian International Agronomy Oil Palm 
Conference, Kuala Lumpur, 1976. International development in oil palmh, 
proceedings. Kuala Lumpur, Incorporated Society of Planters, 1977. pp.541-553. 
Engi., Sum. Engl, 15 Refs., Illus. 

Cassava. Field experiments. Inter-cropping. Cultivation. Malaysia-

Results from an intereropping trial on a fertile coastal clay soil show that the type of 
intercrops used (cassava and soybeans), tillage practices, and period of intreriopping 
affect growth and subsequent yield of oil palms. Cassava competed severely for light
and nutrients while the effects of soybeans were mainly associated with the tillage
practices carried out to cultivate the crop. Tillage for 2 yr in the interrows to 20-25 cm 
affected growth and yield more severely than tillage to 10 cm. Intercropping with soybean
for 1 yr gave the best growth and yield of the intercropping treatments. In the 1st 3Yiyr
of harvesting, the interoropping treatments gave poorer yields from 3% for intecropped 
soybeans for 1 yr to 14% for intercropped cassava for 2 yr compared to leguminous covers. 
The yield differences ivere most marked in the 1st 1% yr of harvesting. Bare soil gave good
initial yields but the yields declined markedly in the final yr of recording. (Author's 
summary) K01 D02 

0597 
12896 LEIHNER, D.E. Agronomic implications of cassava-legume intereropping 
systems. In Weber, E., Nestel, B. and Campbell, M., eds. Workshop on Intereropping 
with Cassava, Trivandrum, India, 1978. Proceedings. Ottawa, Canada, International 
Development Research Centre, 1979. pp.103-112. Engl, 25 Refs., Illus. 
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Cassava. Legume crops. Inter-cropping. Planting. Timing. Spacing. Soil fertility. Pest control. 
Colombia. 

A literature review is presented on the agronomic possibilities and limitations of cassava/ 
grain legume intercropping systems. Aspects such as planting time (seasonal effects and rela
tive planting dates), population density, crop-soil interaction (soil fertility and fertilizers) 
and pest control are taken into account. (Summary by F.G. Trans by L.M.F. KO1 D02 

0598 
13445 CURRAN, H.M. Paired double row farmstead avenues-key to economic 
cassava production. In Workshop on National Priorities in Philippine Agriculture, 
College, Laguna, Philippines, 1973. Proceedings. College, Laguna, Philippine 
Council for Agricultural Research 1975. pp.66-67. EngL. 

Cassava. Planting. Spacing. Inter-cropping. Maize Philippines. 

Cassava/maize intercropping is recommended for the Philippines, consisting of double beds 
3 in wide, 5 in from center to center, planted to 2 rows of cassava. Up to 75%of the total 
area may be planted to maize. Advantage is taken of the growth characteristics of cassava 
plants: 6-12 mo. to mature, highly competitive, difficulty to weed; limited covering of the 
ground during the 1st mo., high fertillier requirements, and high yields. (Summary by LB. 
Trans. by L.M.F.) KOI D02 

0599 
14197 NAMBIAR, I.P.S., POTTY, N.N and ASHOKAN, P.K. Made for each other 
cassava and pulse. Intensive Agriculture 17(9):24. 1979. Engi. 

Cassava. Field experiments. Inter-cropping. Cowpea. Mung beans. Tuber productivity. 
Income. India. 

Between 1976-77 an expt. was conducted at the Coconut Research Station at Nileshwar, 
Kerala (India) to study the advantage of cultivating cassava in association with legumes and 
vegetables. A random block design was used with 6 treatments and 4 replications. Treat
menits were cassava intercropped with 2 cowpea var. (New era and a local var.), Phaseous 
aureus, P. mungo, and okra (Hibiscusesculentus), and a control (cassava in monoculture). 
Cultural practices of fertilization and weeding were conducted on the main crop. Cassava 
'gave the following yields wthen intereropped with cowpea var. New era and a local var., 
P.aureus, P. mungo, and okra: 17.2, 14.3, 13.7, 16.9, and 16.4 t/ha, resp. Cassava yields in 
monoculture were only 11.8 t/ha. Among the intercrops cowpea var. New era had the 
highest yield; therefore, this combination is suggested to be the most appropriate and repre
sents an additional income (Rs 2,048/ha), ca. 58% more than the control. (Summary by F. 
G. Trans- by L.M.F.) K01 

0600 
12934 MENEGAY, M.R. Farm maiiagement research on cropping systems. Taipei, 
Taiwan. Asian and Pacific Council. Food & Fertilizer Technology Center. Technical 
Bulletin no. 35, 1977. 19p. Engl., Illus. 

Cassava. Inter-cropping. Research. Statistical analysis. Asia. 

Several indices used to measure the degree of farm land use and agricultural production in 
multiple cropping situations are described: multiple cropping index (MCI); diversity index 
(DI); harvest diversity index (HDI); simultaneous cropping index (SCI), and cultivated 
land utilization index (CLUI). These are compared to a new index, the crop intensity index 
(CII), developed and used at the Asian Vegetable Research & Development Center (AVRDC), 
Taiwan. The limitations and disadvantages of these indices are indicated and a detailed 
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description is given of the CII, whose main-objective is to determine the farmers' actual land 
use from an area-time perspective and define the composition of this land use (role of 
each crop or group'of crops). CII derivatives are defined and examples of its calculation are 
noted. The crops of the localities of Matou and Shanshang were considered represntativej
field crops (cassava, sesame, maize, sorghum, peanuts, soybeans, and millet) were included 
in one of the groupings. CII has 3 functions (descriptive, comparative, and evaluative) and 
is especially useful when there are no available data on production or where cropping 
systems vary widely; it requires limited equipment and trained personnel. (Summary by I.E. 
Trans. by L.M.F.) K01 

0601 
15707 TERNES, M. Anilisis agro-econ6mico del sistema mafz-yuca segiin varia
clones de poblaci6n y arreglo espacial. (Agro-economic analysis of maize-cassava 
cropping system according to variationsin population and spatial arrangement). 
Tesis Mag. Sc. Turrialba, Costa Rica, Universidad de Costa Rica. Centro Agron6
mico Tropical de Investigaci6n y Ensefianza, 1981. i18 p. Span., Sum. Span., 
Engl.,77 Refs., Illus. 

Cassava. Inter-cropping. Maize. Planting. Spacing. Tuber productivity. Income. Costs. Ener
gy productivity. Costa Rica. -

The effects of spatial modifications on the behavior of maize-cassava intereropping systems 
were evaluated in order to define more agronomically and economically efficient alterna
tives, Cassava cv. Valencia and maize cv. Tuxpeno-1 were used. Treatments included: 2 
cassava monoorops in single (1 x 1 m) and double rows (2.5 x 0.84 x 0.60 m) at 10,000
plants/ha; 3 monocrops of maize at 10,000, 25,000,and 40,000 plants/ha; and 6 intercrops 
in all possible combinations. Maize was planted 14 days after cassava: in the single-row
spatial arrangement and a 35 day fallow-period was allowed between crops when cassava was 
planted in double rows. A randomized block design with 4 replications was used. The highest
yields/crop of both cassava and maize were obtained from the monocrops. Yield ratios of 
crops in association showed competition; yield increase in one crop occurred at the expense
of the other. Although total roots/plant were higher with cassava in single rows, commercial 
root production was 13% greater in double rows. Associations of maize with cassava in 
double rows were the most efficient in land use in time (28% higher). The best agronomic 
and economic cropping system was cassava in double rows interoropped with maize at 
25,000 plants/ha. This system is the most stable, resisting cassava price reductions until they 
reach a value of 13.5% of the price of maize. This system offered the best return for capital,
labor, and land, and also the ighest food energy output (24,333 Mcal/ha/yr). Due to the 
frequent use of the cassava in single rows/40,000 maize plants system at Turrialba, Costa 
Rica, this other intereropping system is recommended to be used instead. Further studies of 
population variations, primarily of cassava, should be carried out to define systems that 
more efficiently use the advantages of cassava planted in double rov's. (Extractedfrom 
author'ssummary) X01 D03 

0602 
13405 ESCALADA, R.G. and JAVIER, R.R. Intercropping of sweet potato, 
cassava, and gabi with legumes as a cultural management system. Radix 1(1)'12
14. 1979. Engl. 

Cassava. Field experiments. Inter-cropping. Inoculation. Beans. Sweet potatoes. Rhmzobium. 
Tuber productivity. 

An expt. was conducted to evaluate and select promising legumes to intercrop with sweet 
potato, cassava, and gabi (Colocasia esculcnta), to study the prevailing dynamics of the 
microenvironment under various crop combinations, and to determine whether legumes can 
replace N applications to root crops. An area 1920 m2 was planted in a split-plot rando
mized complete block design with inoculation as the main plot and legume companion crops 
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(mung bean, soybeai, and bush bean) as subplots. Results were not consistent on the diffe
rent parameters evaluated. In some plots where inoculated bush bean was used as compan
ion'crop, the highest yield of marketable cassava tubers was attained. Amongroot crop
legume combinations, cassava gave the highest yields, attributed to the differences in growth 
habits among root crops- The effect of inoculated legumes on root crops was not consi
derable since N resulting from symbiotic fixation was scarcely enough to support legumes. 
Yields of legumes when grown in association with root crops were low compared to those of 
monoculture; however, they are considered economically favorable as an extra crop. (Sum
mary by LB. Tians. by L.M.F.) KG! 

0603 
15017 CASTELLANOS D., V.H. Comportamiento de i yuca (Manihotesculenta 
Crantz) sometida a una poda parcial y cultivada en asociaci6n con friol arbustivo y 
voluble (Phaseolus vulgaris L.). (Performanceof cassapvaprunedpartiallyandgrown 
in association with bush and climbing beans). Tesis Mag. Sc. Tumnalba, Costa Rica, 
Universidad de Costa Rica, Centro Agron6mico Tropical de Investigaci6n y Ense
iianza, 1981. 102p. Span., Sum. Span., Engl., 51 Refs., Illus. 

Cassava. Field experiments. Inter-cropping. Beans. Pruning. Planting. Timing. Biomass pro
duction. Absorption. Energy productivity. N.-P. K. Ca. Mg. Tuber productivity. Colombia. 

Two expt. were conducted at the Centro Internacional de Agricuitura Tropical (CIAT), Pal
mira, Colombia from Dec. 1979-Jan. 1981 in order to: (1) evaluate the performance of 
cassava (cv. M Mex-11) and bean (bush type II cv. P-556 and climbing bean type IV b cv. 
G-2258) crops in monoculture and in association during the 2nd half of the cassava growth 
cycle; (2) determine the most adequate planting time for both bean cv.in relation to the 
cassava crop, at least 6 me. old, pruned or unpinned; and (3) assess the N-P-K-Ca and Mg 
extraction by the components of the cassava/bean association and their resp. monocultures. 
A random block design was used with 14 treatments and 4 replications; expt. I was cassava 
+ bush beans and expt. 2, cassava + climbing beans. Treatments were established when 
cassava was 7, 8, and 9 me, old, with or without pruning. Cassava root yields in monocul
ture and in association with beans (av. 18 mtlha) were not affected by pruning in cassava. 
Nutrient extraction in cassava was similar m performance in both monoculture and in 
association with beans. The systems extracting a higher amount in expt. I were the control 
of cassava in monoculture (258, 31, 150, and 66 kg N, P, Ca, and Mg/ha, resp.), and unprun
ed cassava + bush beans at 7 mo. (261, 29, 134, 100,and 57 kg N, P, K, Ca, and Mg/ha, 
resp.) and in expt. 2, the control of cassava (206, 26, 123, 79, and 50 kg N, P, K, Ca, and 
Mg/ha, reasp. Pruned cassava + bush beans had a higher LER, surpassing the corresponding 
monocultures by 56%. The system unpruned cassava + climbing beans was 33% more 
efficient regarding land efficiency than their resp. monocultures, Energy efficiency of the 
system pruned cassava + bush beans was 1.96% and with unpinned cassava, 1.86%. Energy 
efficiency of the system pruned cassava + climbing beans was 0.86% and with unpruned 
cassava, 0.96%. Regarding energy production, the 2 best systems were: pruned cassava + 
bush beans at 8 me., producing 32,278,Mcal/ha/yz and unpruned cassava + climbing beans 
at 7 mo., 35,553 Mcal/ha/yr. (Author'ssummary. Trans. by L.M.F.) KOI D02 D03 

0604 
12884 THUNG, M. and COCK, J.H. Multiple cropping cassava and field beans: 
status of present work at the International Centre of Tropical Agriculture (CIAT). 
In Weber, E., Nestel, B. and Campbell, M., eds. Workshop on Intereropping with 
Cassava, Trivandrum, India, 1978. Proceedings. Ottawa, Canada, International 
Development Research Centre, 1979. pp.7-16. Engl., 9 Refs., illus. 

Cassava. Research. Inter-cropping. Planting. Spacing. Timing. Clones. Pest control. Tuber 
productivity. Colombia. 

The emphasis of research at the Centro Internacional de Agrieultura Tropical (CIAT) has 
been on cassava and beans as both crops have been studied in detail. An attempt to define 
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the parameters that are important in determining the yield of the 2 crops in association 
has been made, using this knowledge to design more efficient systems of production. The 
effects of varying only one parameter at a time were studied. Data on the exptl. site, plant
ing date, plant population, genotypic variation, and pest control are included. It is con
cluded that it is feasible to obtain high yields of both crops ard a LER of the order of 1.5. 
Planting date is a determinant factor, and simultaneous planting appears preferable. Selec
tion of cassava var. should tend towards high-yielding var. that combine well with short 
growth cycle legumes; however, if the legume growth cycle is > 90 days, high yields might
be difficult. Cassava and bean plant populations may be varied considerably withulittle effect 
on the LER; normal monoculture densities gave good mixed cropping yields. The advantages 
of this system due to the low input levels are emphasized. (Sumniaryby LB. Trans. by L.M. 
F.) KO1 D03 

0605 
13724 BRINK, H.C. and LAMPE, S.H.R. Report to the government of Indonesia 
on the fertilizer promotion programme in East Java. Rome, Italy, Food and 
Agriculture Organization of the United Nations, 1975. 21p. Engl., Sum. EngL, 
Illus. 

Cassava. Field experiments. Inter-cropping. Fertilizem N. P. K. Tuber productivity. 
Transfer of technology. Indonesia. 

During 1971-74, 445 simple trials and 105 test plots were set up in farmers' fields with 
upland rice, maize, groundnuts, soybeans, cassava and sorghum, Excellent results were 
achieved using the high-yielding paddy var. IR 5 and C-4 as upland rice. Several trial sites 
yielded 6500-7000 kg dry grain/ha with a fertilizer treatment of 150 kg N + 45 kg P2 O 
+ 50 kg K20/ha. A large no. of farmers were convinced of the profitability of using
fertilizers on high-yielding rice. Also, a high-yielding maize var, was successfully introduced 
on Madura Island. Although cassava is not fertilized in a traditional manner, interoropping
with maize gave a good response to the fertilizer treatment (90-75-50 kg N-P 20 -KO ,resp.); 1/6 of the N and all the P and K were applied when maize was sown, and 516 of the 
N was applied 4 wk. after cassava planting (2-3 wk. after maize). (Summary by Abstracts 
on TropicalAgriEulture) K01 DOI 

0606 
14177 SASTRAWINATA, S.E. Labor profile and returns on labor for cassava 
alone, corn followed by corn and corn-cassava intercrop patterns. In_. Nutrient 
uptake, insect, disease, labor use, and productivity characteristics of selected 
traditional intercropping patterns which together affect their continued use by 
farmers. Ph.D. Thesis. Los Bafios, University of the Philippines, 1976. pp.4649, 
88-91, 95-96, 123-124, 130. 

Cassava. Inter-cropping. Maize. Labour. Costs. Income. Cultivation. 

An expt. is presented on the profile of labor requirement in cassava-maize interoropping in 
order to verify the hypothesis that when tillage operations are done by hand, the long
duration intercrop sequences will give a higher return on labor. Three cropping patterns, 2 
field replications, and 4 replications of labor were used. Patterns used were: (1) maize and 
cassava (cassava was planted 3 wk. after maize); (2) maize followed by maize (2 crops); and 
(3) cassava in monoculture. Operations were grouped i major types: tillage, planting,
weeding, and harvesting. Labor requirements for cassava in monoculture was the highest
because the soil had to be cultivated deeply. Maize-cassava relay cropping had the highest
labor requirement for planting. Maize-cassava intercropping required 3 light weedings, 
cassava in monoculture did not permit good weed growth (45-50 days after planting).
Labor requirement was highest for (2) > (1) > (3). Costs and net returns are included. 
(Summary by LB. Trans. by L.M.F} K01 J00 
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0607
 
15022 AKOBUNDU, 1.0. Weed control in maize-cassava intercrop. In Terry, E.R., 
Oduro, K.A. and Caveness, F. eds. Triennial Root Crops Symposium of the Inter
national Society for Tropical Root Crops, 1st., [badan, Nigeria, 1980. Tropical root 
crops: research strategies for the 1980s. Proceedings. Ottawa, Canada, International 
Development Research Centre. Series IDRC-163e. 1981. pp.124-128. Engl., Sum. 
Engi., Fr., Illus. 

Cassava. Field experiments. Inter-cropping. Maize. Weeding. Hoeing, Spacing. Planting. Cul
.tivars. Herbicides. Tuber productivity. Nigeria. 

Two improved cassava cv. consisting of a profusely branching type (TMS 30395) and an 
upright, moderately branching type (TMS 30001) were grown at 2 population densities as 
components of mixtures involving 2 maize (TZB) populations. Maize yield was depressed 
by TMS 30395 at the higher cassava population density of 10,000 plants/ha but not at 5000 
plants/ha. Cassava cv. TMS 30001 did not affect maize yield at either of the 2 population 
densities. Two hand weedings or the use of a preemergence herbicide, metolalachlor, limited 
yield reductions caused by weeds in the maizefcassavaiintercrop. Root yield was generally 
higher for TMS 30001 than for TMS 30395. The highest root yield for each cv. was obtained 
when 10,000 cassava plants/ha were intereropped with maize at 20,000 plants/ha. This 
combination gives the optimum plant population (30,000 plants/ha) for the mixture. The 
highest total food energy and the lowest weed wt. were observed at this population. Cost of 
weeding was lowest where the metolalachlor was used. This treatment gave the highest 
return on investment at the optimum crop combination. (Author'ssummary) K01 

0608 
15023 KARIKARI, S.K. Intercropping of plantains, cocoyams, and cassava. In 
Terry, E.R., Oduro, K.A. and Caveness, F. eds. Triennial Root Crops Symposium 
of the International Society for Tropical Root Crops, 1st., Ibadan, Nigeria, 1980. 
Tropical toot crops: research strategies for the 1980s. Proceedings. Ottawa, Canada, 

1 2 0 1 2 3 - . 
Engl., Sum. EngL, Ft., Illus. 
International Development Research Centre. Series IDRC-163e. 1981. pp. 

Cassava. Field experiments. Inter-cropping. Cultivars. Banana-plantains. Cocoyams. Tuber 
productivity. Ghana. 

At the U. of Ghana, Agricultural Research Station, Kade, the yields of marketable products 
obtained from pure stands of plantains, cocoyams, and cassava were compared with those 
from mixed stands. There were 4 mixed groups plantains-cocoyams-cassava; plantains
cocoyams; plantans-cassava; and cassava-cocoyams. The plantain-cocoyam intercrop 
showed a slight increase in yield (5%) for the plantains, but in all other mixes the intercrop 
yielded less than did the pure stands. The decline in yields when plantains were one of 2 
intercrops (with either cocoyams or cassava) %as not significant. However, when Olantains, 
cocoyams, and cassava and when cocoyams and cassava were intercropped together, the 
decline in yields compared with pure stands was highly significant. Results of this work 
provide useful agronomic considerations for the design of plantains, cocoyams, and cassava 
cropping patterns. (Author'ssummary) K01 D03 

0609 

15024 ODURUKWE, S.0. and OJI, U.I. The effects of previous cropping on yields 
of yam, cassava, and maize. In Terry, E.R., Oduro, K.A. and Caveness, F. eds. 
Triennial Root Crops Symposium of the International Society for Tropical Root 
Crops, 1st., lbadan, Nigeria, 1980. Tropical root crops: research strategies for the 
1980s. Proceedings. Ottawa, Canada, International Development Research Centre. 
Series IDRC-163e. 1981. pp.116-119. Engl., Sum. Engl., Fr., Illus. 

Cassava. Field experiments. Rotational crops. Yams. Maize. Tuber productivity. Nigeria. 
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In a 4-yr continuous cropping trial, 21 treatment sequences of cassava, yam, and maize as 
sole crops were evaluated for the effects on the yield of each of the crops and the total 
caloric yield. Plots received annual supplements of N, P, K, and compost. Yield differences 
among the sequences were significant with respect to the crops. Best yields of yam, after 4 
yr, were obtained from plots where yam followed 3 yr of maize or cassava, whereas worst 
yields were obtained from plots where yam followed the "basic" rotation (yam followed by 
maize and, then, cassava). Highest yields of cassava in the 4th yr were recorded when cassava 
followed maize followed by (fb) yam, fb maize. As in yams, worst yields were recorded for 
cassava following the basic rotation. Nematode populations in the yam plots and incidence 
of nematode attack were not influenced by the sequence. Total caloric yields during the 4 
yr were highest when root crops dominated the sequence. Annual relative mean yields of 
yam, cassava, and maize showed a steady decline with continuous cropping. It is concluded 
that the basic rotation of yam fb maize fb cassava is inferior to other sequences in maintain
ing soil fertility and sustaining high yields. Yields cannot be sustained and fertility maintain
ed under the heavy rainfall typical of the area, even through the use of organic manures and 
fertilizers. [Author'ssummary) K1 D03 

0610 
15040 KANG, B.T. and WILSON, G.F. Effect of maize plant population and 
nitrogen application on maize - cassava intercrop. In Terry, E.R., Oduro, K.A. and 
Caveness, F. eds. Triennial Root Crops Symposium of the International Society for 
Tropical Root Crops, lst,, lbadan, Nigeria, 1980. Tropical root crops: research 
strategies for the 1980s. Proceedings. Ottawa, Canada, International Development 
Research Centre. Series ]DRC-163e. 198L pp.129-133. Engl., Sum. Engl., Fr., Ilus. 

Cassava, Field experiments. Inter-cropping. Maize. Fertilizers. N. Tuber productivity. Nige
ria.
 

The effects that maize populations had on the performance of maize and cassava inter
crolped were studied on an Egbeda sod (oxic paleustalf) at Ibadin (Nigeria). Maize and cassava 
were spaced 100 x 100 cm, cassava planted between maize along the same row. Maize 
plants/hill were varied from 1-7 giving a population 10-70 x 10' plants/ha. Increasing maize 
populations from 10 to 30 x 103 plants/ha significantly increased maize grain yield and had 
no significant effect on cassava root yield. Higher populations, however, had no effect on 
grain yield but significantly depressed root yield. It seems that 3 maize plants/hill is opti
mum. The effects of N rates on intercropped maize and cassava were studied on Alagba soil 
(oxic paleustalf) at Ikenne. The soil had been Eupatorium fallow before the study. In the 
1st yr, no response to N was observed on sole or intereropped maize, but, with early harvest, 
root yield of TMS 30395 showed significant depression with N application and intercrop
ping. During the 2nd yr, both the sole and the intercrepped maize showed a significant 
response to N but not the cassava crop. Maizelcassava intereropping appears to be more 
efficient than the corresponding sole crops as indicated by the higher (LERs). (Author's 
summary) K01 

See also 0042 0117 0123 
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K02 Descriptive and Comparative Studies 

0611 
14111 MENGHO, B.M. L'agriculture traditionnelle chez les Bakou6le et tes Djem 
du Congo. (TraditionalAgricultureamong the Bakouele and the Diem ofthe Con
go). Cahiers d'Outre-Mer (Revue do Gographie) 31(121):48-84. 1978. Ft., Sum. 
Fr., EngL, Illus. 

Cassava. Cultivation systems. Cultivation. Congo. 

In W. Sangha, agriculture is the main activity, practiced by all the villagers, even though 
the soil is not everywhere of an uniform and propitious quality (hydromorphic soils are 
not good for crops). The only tools used are still the machete, the axe, the hoe and even 
the digging stick. Crop-raising techniques are among the oldest known: itinerant crops 
on burn-baited land, with a long fallow period extending from 10-20 yr. In view of this fact, 
even if the space dedicated to agriculture is immense in relation to a very low population 
density, the space currently cultivated is very limited. The fields in which diverse crops 
are often grown (cassava, banana treesand vegetables) are quite small and output is 
extremely low. Production is insufficient to cover the needs of the non-producers. In brief, 
their system of farming is highly inefficient. (Author'ssummary) K02 
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ZOO GENERAL 

0612 

12933 FOOD AND AGRICULTURE ORGANIZATION OF THE UNITED 
NATIONS. Cassava. In. Roots and tubers. Rome, FAO Economic and Social 
Development Series no. 3/16. 1977. ppA-19. EngL, Illus. 

Cassava. Cultivation. Uses. 

This manual, especially designed for small farmers, describes the cassava plant and the 
different kinds of roots, the edaphoclimatic factors necessary for a good development, 
the most recommendable labors for land preparation, propagation, planting, weed, pest 
and disease control, harvesting and storage. Different uses of cassava as. food are also 
listed: fresh cassava, flour, gari, starch and tapioca. (Summary by F.G. Trans. by L.M. 
F.) ZOO 

0613 

12975 EMPRESA BRASILEIRA DE ASSISTENCIA TECNICA E EXTENSAO 
RURAL. Manual tacnico para mandioca no nordeste brasileiro. (Technical manual 
on cassava cultivation in the NE Brazil). Brasilia. S6rie Manuals no. 8. 1979. 158p. 
Port., 36 Refs., Illus. 

Cassava. Production. Plant anatomy. Plant breeding. Toxicology. Cultivars. Climatic require
ments. Soil requirements. Land preparation. Soil amendments. Planting. Timing. Spacing. 
Fertilizers. Weeding. Pruning. Harvesting. Xanthomonas manihotis. Glomerella cingulata. 
Cercospora henningsi Oidium. Uromyces manihotis. Sphacelonza manihoticola Cassava 
Afdean mosaic virus. Erinnyis elloo Silba pendula, Bemisla. Mononychellus tanafoa. Tetra
nychus teladius. Thrips. Attnz Ethanol. Cassava starch. Cassava flour. Cassava chips. Disease 
control. Insect control. Brazil. 

This manual describes the socioeconomic importance of cassava, the botanical characteris
tics of the plant, var. improvement, the cv. used in different regions and the edaphoclimatic 
requirements. Aspects related to practices are also included: land conservation, amendment 
and preparation, planting dates and density, fertilization, weed, pest and disease control, 
crop rotation, harvest dates, an adequate harvesting system and the conservation of cuttings. 
Inforrhation is given on the production and processing of some cassava derivatives: ethyl 
alcohol, starch, CF, cassava chips and cassava chip flour. (Summary by F G. Trans. by L.M. 
F.) ZOO 

0614 

14106 KALEEMURRAHMAN, M. and MUTHUKRISHNAN, T.S. Studies on eri
silkworm with the leaves of four varieties of tapioca. In National Seminar on Tuber 
Crops Production Technology, Coimbatore, India. 1980. Proceedings. Coimbatore, 
Tamil Nadu Agricultural University, 1980. pp.95-96. Eng., Sum. Eng., 3 Refs. 

Cassava. Cultivars. Leaves. Samik cynthia. Uses. India. 

Feeding studies on erisilkworm (Samia cynthia ricini) were carried out with the leaves of 4 
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cassava var. ME 116, H 2304, Co. I and ME 167 at Tamil Nadu Agricultural U., Coimbatore
(India). The observations have shown that the eri-worms can be reared on the leaves of all 4 
var. successfully. (Author'ssummary) ZOO 

0615 
1264 BESSA, J.M.G. Cultura da mandioca. (Cassava cultivation). Recife-PB,
Brasil. Secretaria de Agricultura. Articulaglio, Pesquisa, Extensgo no. 13. 1973. 17p.
Port., 3 Refs.' 

Cassava. Plant anatomy. Physiology. Climatic requirements. Soil requirements. Cultivation. 
Brazil. 

Aspects on cassava and its cultivation are described: history; importance (human and animal 
nutrition and in industries); plant morphology (roots, stem, leaves, flowers and fruits);
physiology (the germination of cuttings, the formation of the root system, the development
of branches and leaves, and the thickening of roots); classification Jaccording to growth
habit (var. with tall and shortgrowth habits), with regard to the vegetative cycle (early-ma
turing, intermediate and late-maturing), and according to the finality, or use (for human 
consumption, forage and industry)]; and edaphoclimatic requirements. In relation to cultiva
tion, planting date and density, the selection of cuttings, weed control, fertilization and 
harvesting are analyzed. (Summary by F G Trans.by L.M.F.) ZOO 

0616 
3449 WILLIAMS, C.N. Tapioca (Manihot utilissima). (Cassava). In - The 
agronomy of the major tropical crops. Kuala Lumpur, Malaysia, Oxford University
Press, 1975. pp.146-156. Engl., 42 Refs., lilus. 

Cassava. Plant anatomy. Climatic requirements. Soil requirements. Planting. Fertilizers. 
Irrigation. Harvesting. 

An extensive literature review is presented on some aspects of cassava and its cultivation: 
botany (propagation, root resystem, flowering, foliage development), edaphoclimatic
quirements (temp., RH, rainfall, the most adequate.type of soil and photoperiod), planting
(land preparation, planting density and characteristics of the cuttings), fertilization; irriga
tion and harvesting. Reference is made to the principle diseases attacking cassava, CBB 
(Xanthomonas manhods) and CAMV (Bemisia sp). (Summary by F.G. Trans. by L.M.F.)
ZOO 

0617 
13717 MARTINEZ M., R.A. et aL Estudio agronbmfco sobre el cultivo de ia yuca
(Manihot esculenta, Crantz) en ]as provincias de: Santiago, Espaillat, La Vega y Sal
cede. (Agronomic study on cassavacultivationin the provincesof :Santiago,Espai
flat, La Vega and Salcedo). Tesis Ing. Agr. Santiago, Repfibhca Dominicana, Institu
to Superior de Agricultura, 1978. 152p. Span., Sum. Span., 55 Refs., Illus. 

Cassava. Plant anatomy. HCN c6ntent Protein contenL Climatic requirements. Soil require
ments. Fertilizers. Rotational crops. Inter-cropping. Land preparation. Planting. Weeding.
Pest control. Disease control. Harvesting. Storage. Cultivars. Cassava programs. Brazil 

The level of technology used in cassava cultivation in the provinces of Moca, Santiago, Salee
do and La Vega (Dominican Republic) was determined to identify the negative factors-that 
affect yields in order to recommend research priorities in these provinces. The methodology
used consisted in taking a representative sample, which was selected at random and consist
ed of 149 people of the interviewed zones. The, form of tabulation was based on the use of
the stimulation of frequencies and %. According to the results of the study, it can be con
cluded that generally the majority of cassava producers are traditionalists, with scarce 

238 



resources and a limited amount of land under cultivation. They do not receive technical 
assistance and therefore, do not use modern technology for production. It isrecommended 
to initiate studies on the limiting factors of yields and implement an effective technical 

directed towards solving the principle problems of cultivation. Researchassistance program 
should be focussed on more adequate planting systems for each area. The yr of experience
 

the farmer has employed m structuring his traditional planting system should be taken into
 
account to obtain a higher viability in the practical application of the results. The problem
 

of caloric deficit that currently affects underdeveloped countries-could be considerably
 
a sufficient production expansion by either incorporating new lands
improved if there is 

current yields through the use of improved technology. (Auinto cultivation or increasing 
thor'ssummary. Trans. by L.M.F) ZOO 

0618 
14130 OBORDO, R.A. The relevance of CIAT's cassava researches in the Asian and 
Pacific Region. Cali, Colombia, Centre Internacional de Agricultura Tropical, 
1978. 25p. EngL, 22 Refs., Illus. 

Paper presented at the Workshop on Cassava Production and Utilization, Khon 
Kaen, Thailand, 1978. 

Growth. Plant breeding. Pest control QuarantineCassava. Research. Cassava programs. 
measures. Germplasm. Cultivation. Selection. Tuber productivity. Colombia. 

The most outstanding results of research on cassava at the Centre Internacional de Agricul

tura Tropical (CIAT) are presented and the extent to which they can be transferred or used 
under conditions present in Asia and the Pacific areais indicated, in particular, on physiology, 
var. improvement, pest and disease control, and cultural practices. The objectives of CIAT's 
cassava program are given. Among the most outstanding results, the following are men
tioned: compilation and dissemination of information on cassava (abstracts, photocopies, 
specialized monographs, reviews); accumulation of genetic material (2500 entries); iden

tification of an optimum LAI; distribution of a total of 21,270 hybrid seeds and 50,100 
open-pollinated seeds to 28 countries; obtainment of hybrid selections which outyield 
local cv. by 50-150%; and the use of HI as an indicator in the selection of cress parents, 
seedling selection, and single row planting trials. The contributions in disease and pest 
control are emphasized and recommendations related to the movement of vegetative 
propagating material among countries are included. (Summary by LB. Trans. by LM.F.) 
ZOO 

0619 

15004 ALBUQUERQUE, M. DE and RAMOS C., E.M. A mandioeca no tr6pico 

ihmido. (Cassava in the humid tropics). Brasilia, Editerra, 1980. 251p. Port., 111 

Refs., Illus. 

Cassava. Cultivation. Socio-economic aspects. Uses. Trade. Injurious mites. Injurious insects. 

Research. Technological package. Brazil. 

- A monographic study on the situation of cassava in the humid tropics and on advances in re

search is given. Data are included on the area and its characteristics in addition to historical, 
agricultural, and sociocultural aspects, fo,,3 of utilization, and commercialization of the 
crop. Some research work carried out under field and lab. conditions, regarding cultural, 
genetic, and socioeconomic aspects, are described. Other specific investigations performed 
such as land selection and preparation, and formation and management of cassava crops are 
analyzed. Major pests and diseases in the area under study and production systems are de
scribed. The current status of cassava on a world basis is analyzed and the recommendations 
of the Centro de Pesquisa Agropecunria do Tr6pico Umido (CPATU) are included as well as 
the perspectives of cultivation in the area under thejurisdiction of this organization. (Sum
mary by l.. Trans. by L.M.F.) ZOO 
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0620
 

12988 CENTRO INTERNACIONAL DE AGRICULTURA TROPICAL. Cassava 
program annual report 1979. Cali, Colombia, 1980. 93p. Engl., IMlus. 

Also in Spanish. 

Cassava. Research. Plant physiological processes. Composition. Erinnyis clio. Anastrepha 
piekeli. Anastrepha manihoti. Predators. Phenacoecus.Mononyehellus tanajoa. Resistance. 
Xanthornonas manihotis. Sphaceloma manihoticolk. Frog's skin. Deterioration. Germplasm. 
Plant breeding. Fertilizers. Apical meristems. Tissue culture. Inter-cropping. Cultivation. 
Transfer of technology. Water requirements (plant). Colombia. 

A better understanding was achieved on interactions between the cassava plant and envi
ronmental factors that affect its growth and development. Physiological studies of the 
cassava plant under stress conditions were emphasized and a major study was initiated on 
the water requirments ,of cassava. Evaluation of cv. on acid, infertile oxisols and ultisols 
confirms the existence of genotypes highly tolerant to low pH and high Al levels; 
90% of the max. yield was obtained in a soil with pH 4.0 and 77% exchangeable Al. 
Cassava adaptation to infertile soils was observed to depend on an effective mycorrhizal 
association. In a high disease pressure environment, it was demonstrated that resistance to 
CB and superelongation depends on indepenaent genetic mechanisms. Evaluation of 
crosses showed the existence of higher levels of disease resistance on some progenies than in 
either parent. A long term study on genotypelecosystem interactions was initiated and a 
standardized system to identify and assess potential biotic problems in a given system was 
developed. The highest level of resistance to the range of NPFs was found in regional cv. 
Germplasm screening was reorganized on an ecosystem basis. Hybrid lines were classified 
into 4 groups depending orn adarptation, yield potential across different environments, resist
ance to CBB, and high DM production. A new hybrid line reached a max. yield of 82.2 't/ha 
at CIAT-Palmira and 6 more lines were identified with an av. yield of 25-27 t/ha across all 
sites. A new pre-emergent herbicide, oxyfluorfen, gave better weed control than previous 
products tested, even for Cyperus rotundus. Cowpea and peanut in association with cassava 
gave good results for oxisol/ultisol' regions. The 1st training course in cassava meristern 
handling was held for scientists in cooperating countries, a germplasm exchange program 
was initiated with Brazil. (Summary by LB. Trans. by L.MR.) ZOO 
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0454 0516
 
FIBRE CONTENT
 
0355 03B9
 
HYDRJLYSIS
 
0389
 
INDUSTRIAL t4ICRUa)WLOGY
 
0389 0517
 
INDUSTRIAL STARCHES
 
0453 045d
 
INDUSTRIALILATION
 
0491 0499 0516 0534
 
MARKETING
 
0534 0540 0544 0556 0564
 
PRICES
 
0534 0556 0564
 
PROCESSING
 
0001 0355 1045'i u45S 0466 0470 0479
 

0489 0499 0501 0516 0556
 
STORAGE
 
0001 0478
 
TRADE
 
0540 0564
 
USES
 
0#40 0451 0453 U459 0470 0478 049
 

0501 0516 0517 0520
 
VISCOSITY
 
0501 0516
 

CASSAVA VEINl MOSAIC VIRUS
 
0239
 

CATTLE
 
0386 0392 0408 0409
 
BEEF CATTLE
 

0387 0442
 
DAIRY CATTLE
 
0421 0447
 

CEARA RUBBER
 
0023
 

CECIDOMYIIDAE
 
EUDIPLOSIS BRASILIENSIS
 
0253 0275
 

CERCOSPcRA CARIBAEA
 
0270 0591
 
DISEASE CONTROL
 
0213
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ETIOLOGY 

0213 


CERCOSPORA HENNINGSII 

0199 0231 0232 0244 0270 0326 0591 

OISEASE CONTROL
 
0213 0229 

ETIOLOGY 

OZ13
 
-INOCULATION 

0228 


CEREALS 

0394 0421 0580 05a7 0586 0592 0593 

0598 0606 0607 0609 0610-


CHICKS 

0416 0440 

CASSAVA HEAL 

0385 0396 0401 0410 0429 0436 0438 

6444 055b 

DITmS 

0385 0396 0401 041o 0415 0429 0430 

0431 0433 043 0436 0438 0444 


CHICKWANGUE 

COMPOSITION 

0367 


CHLOROSIS 

0074 


CHROMOSOMES 

0349 


CLIMATIC REQUIREMtNTS

0054 00o2 0064 0093 0104 0134 0173 

0178 0207 0288 0482 0594 0613 0615 

U616 (1617 

GROWTH 

0011 0579 

PRODUCTIVITY 

0041 0579 


CLONES
 
0026 0041 0134 0144 0196 0228 0233 

0234 0242 0293 0299 0306 0309 0316 

0326 0328 0331 0333 0340 0341 0342
 
0344 0604 

AGRONO tIC CHARACTERS 

0300 0311 

HYBRIDIZING
 
0303 0346
 

COCOYAMS 

0592 0608 


COELOSTERNUS GRANICOLLIS 

INSECT CONTROL 

0287
 

COLOMBIA 

0009 0016 0023 0028 0037 0046 0049 

0090 0104 0125 0130 0153 0158 0165 

0185 0190 0193 0221 0224 0229 0240 


U254 0265 0272 0276 0279 02t1 0284
 
0285 028b 0290 0Z94 0314 U330 0399
 
0419 0423 0424 0425 0426 0453 0454
 
0510 0534 0535 U544 0556 0557 057?
 
0581 0595 0597 0603 O004 0618 0620
 

COMPOSITE FLOURS
 
0354 0470 1473 0479 0496 0501 0514
 

COMPOSITION
 
0017 0021 0023 0024 0025 0031 0056
 
0060 006b 0068 0071 0072 0079 0082
 
0116 0131 0150 0151 0153 0155 0179
 
0309 0312 0418 0323 0324 0325 0337
 
0339 0353 0367 038B 0392 039? 0398
 

0402 0403 040d 0409 0417 0421 0427
 
0430 0431 0433 0434 0439 0441 0447
 
0451 0469 0498 0502 0506 0509 0515
 
0579
 
CASSAVA FLOUR
 
0028 0033 0036 0040 0355 0389 0458
 
0465 0489 0501 0519 0520 0556
 
CASSAVA MEAL
 
0378 0385 0390 0401 0412 0414 0418
 
0420 0425 0429 0432 0437 0438 0458
 
0518 0556
 
CASSAVA STARCH
 
0355 0389 0449 0451 0452 0458 0489
 
0501 0520 0556
 
LEAVES
 
0003 0014 0016 0019 0026 0028 0029
 
0035 0038 0039 0045 0168 030Z 0387
 
0412 0445 0462
 
TAPIUCAS
 
0489
 
TUBERS
 
0014 0027 0028 0029 0030 0032 0033
 
0034 0035 0037 0038 0045 0050 0059
 
0061 0073 O1ZI 0126 0135 0154 0185
 
0189 0317 0378 0387 0389 0390 0401
 
0405 0407 0412 0416 0446 0484 0505
 
STEMS
 
0014 0034 0045 0121 0302 0387 0404
 
0445
 

CONCENTRATES
 
0421 0535
 

CONGO
 
0216 0230 0260 0261 0264 0266 0345
 
0611
 

COOKING
 
0059 0063 0189 0393 0443 0449 0462
 
0465 051Z
 

COPPER
 
0026 0058 0062 0066 0073 0074 0396
 

CORTEX
 
COMPOSITION
 
0378 0405 0416 0446
 
HCN CONTENT
 
0446
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USES 

0378 0442 


CUSTA RICA 

0011 0044 0117 0498 0583 0585 £591 

0593 0601 


COVER CROPS 

0582
 

CRETINISM 

CLINICAL MANIFESTATIONS 

0358 0360 0361 03b3 0365 0373 

ENDEMIC GOITRE 

0358 0360 0361 0363 0365 0373 


CROSSBREEDING 

0303 0333 


CUBA 

0041 0109 0178 0196 0233 u234 0311 

0316 0331 


CULTIVARS 

0006 0009 0012 0016 9024 0028 0033 

0034 0035 0037 0038.0039 0040 0065
 
0077 a0t 0082 0123 0129 0154 0163 

0185 0203 0204 020a 0211 0221 02Z5 

0241 0275 0 79 0286 0321 0330 0333
 
0339 0450 0457 0462 0497 0525 053, 

0545 0613 0614 06.7 

ADAPTATION 

0305 0313 0323 0325 

AGRONOMIC CHARACTERS 

0305 

GERMPLASH 

0124 0324 0334 0345 0493 

SELECTION 

0124 0207 0231 0299 0302 0305 0309 

0310 0312 0318 0319 0334 0345 0347 

TUBER PRODUCTIVITY 

0010 0013 0019 0036 0053 0356 0063 

0068 0069 0071 0072 0079 0092 0108 

0124 0140 0146 0148 0149 0150 0151 

0152 0156 0157 0168 0174 0181 0182 

0229 0254 0305 0308 0310 0312 0313
 
0317 0322 0323 0324 0325 0347 0607
 
0608 

TOXICITY 

0407 


CULTIVATION' 

0001 0003 0010 0011 0014 0018 0036 

0040 0041 0042 0044 0045 0046 0047 

0051 0054 0062 0064 0065 0068 0070 

0076 0077 0079 0081 0082 0089 0092 

0093 0099 0102 0103 0104 0106 0107 

0108 0109 0110 0111 0112 0113 011A 

0116 0117 0118 0120 0121 0122 0123 

0124 0125 0127 0128 0130 0132 0134
 
0135 0137 0138 0139 0140 0141 0142 

0143 0146 0147 0148 0150 0151 0152 

0153 0155 0157 0159 0160 0161 0164
 
0165 0167 0169 0170 0171 0172 0173 

0175 0176 0178 0179 0179 0185 0269 


0310 0314 0320 03Z1 0327 04u0 0468
 
0482 0489 0490 0492 0499 0521 0522
 
0525 05Z6 0530 0531 0532 0545 0560
 
0561 0563 0566 0568 0572 0575 0579
 
0581 0582 0584 0585 0586 0589 0590
 
0593 0594 0595 0596 0597 0598 0601
 
0603 0604 0606 0607 0611 0612 0613
 
0615 0616 0617 0618 0619 0620
 

CULTIVATION SYSTEMS
 
0042 0044 0117 0142 0178 0343 0580
 
0581 0585 0586 05a7 0588 0589 0590
 
0591 0592 0593 0594 0595 0596 0597
 
0598 0599 0600 0601 0602 0603 0604
 
0605 0606 0607 d608 0610 0611
 
COVER CROPS
 
0582
 
FALLOWING
 
0582
 
ROTATIONAL CROPS
 
0123 0584 0609 0617
 
SECONDARY CROPS
 
0583
 
SHIFTING CULTIVATION
 
0582
 

CULTURE MEDIA
 
0018 0205 0519 0520
 

CUTTINGS
 
0102 0130 0320
 
GERMINATION
 
D07 0105 0133 0135 0153 0463
 
PROPAGATION
 
0010 0127 013Z 0141 0158 0165 0166
 
ROOTING
 
0027 0097 0165
 
SPACING
 
0103 0104 0106 U110 0123 0124 0125
 
0128 U132 012 0153
 
STORAGE
 
0103 0104 0105 0133 0468 0477
 
TUBER PRODUCTIVITY
 
0010 0017 0105 0124 0125 0126 0127
 
0128 0135 0146 0149 0153 0167
 

CYANIOES
 
0462
 
HUMAN HEALTH
 
0362
 
RHODANESE
 
0352
 
THIOCYANATES
 
0362
 
TOXICITY
 
0362
 
TOXICOLOGY
 
0362
 

CYANOCOBALAMIN
 
0362
 

CYANOGEN
 
0314 0403
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CYANOGENESIS 

0362 


CYANOGENIC GLYCOSIDES 

0021 0362 0374 0411 


CYSYINE 
0362
 

CYrOGENFTICS 

0349 0350 


CYTOLOGY 

0004 0005 035v 


DEFICIENCY DISEASLS
 
0357 0358 0360 0363 

0369 0370 0371 0373 


DErERIORArIuN 

0134 0191 0315 0351 

CASSAVA MEAL 

0401 

TUSERS 


0447 0505 


0364 03b6 03b 


353, 


0160 0185 0186 0187 Dles 

0192 0193 0195 0196 0401 


DEVELOPMENTAL SJAGES 

0OL1 

BRANCHING
 
0012 0016 

FLOWERING 

0025 0344 

GERMINATIOl 


0620 


0189 0190 

0497 


0027 0105 0133 0135 0153 0173 0323 

0468 

RODTING 

0027 0097 0165
 
TUBER DEVELOPMENT 

0074 0149 0154 


DEXTRINS 

0458 0489 0499
 

DIETS 

0369 0375 0376 0377 0392 0399 0401
 

MYCOPLASUSES
 
0239
 
MYCOSES
 
0213 0225 0229 0230
 
VIROSES
 
0130 0155 0239 0U20
 

DISEASE TRANSMISSION
 
0236 0240 0241
 
GRAFTING
 
0237 0238 0243
 
VECTORS
 
0214 0237 0238 0288
 

DOMESTIC ANIMALS
 
0032 D039 9375 0376 0377 0379 0382
 
0383 0384 0385 0386 0391 0394 039b
 
0398 0399 0400 0401 0402 0403 0404
 
0405 0406 040d 0409 0410 0412 0414
 
0415 0416 0417 0418 0419 0420 0421
 
0422 0423 0424 0425 0426 0427 0428
 
0429 0430 0431 0432 0433 0435 0436
 
0437 0438 0439 0440 0441 0442 0444
 
0556
 

DOMINICAN REPUBLIC
 
0172 0186 0191 0268 0409
 

DRIED TUBERS
 
0187 0355 0379 03'81 0394 0402 0403
 
0407 0428 0%56 0458 0464 0470 0475
 
0480 049 0499 0502 0509 0510 0511
 
0541 0613
 
MARKETING
 
0500 0506 0540 0551 0564
 

DUMBOI
 
0242
 

ECOLOGY
 
0001 0011 0255 0265 0584
 

ECOSYSTEMS
 
0085 0325 0331 0583
 

0410 0411 0415 0427 0430 0431 '0433 ECUADOR
 
0434 0436 0437 0438 0444 0620 

DIETARY VALUE
 
0378 0385 0394 0398 0403 0404 0405 

0408 0415 0429 0435 0439 0441 

NUTRITIVE VALUE
 
0382 0387 0396 0398 0404 0417 0418 

0422 0423 0428 0429 0432 0443 


DIGESTIBILITY 

0039 0386 0392 0394 0398 0408 0409 

CASSAVA MEAL 

0378 0400 041Z 0418 0420 0429 


DISEASE CONTROL
 
0102 0112 0113 0114 0137 0159 0197 

0201 0202 0204 0210 0212 0215 0216 

0217 0218 0220 0223 0248 0256 0617 


0337 0568 0572
 

EGGS
 
0383 0384 0391
 

ENDEMIC GOITRE
 
0369
 
CLINICAL MANIFESTATIONS
 
0357 0358 0360 0361 0362 0363 0364
 
0365 03b6 0367 0370 0371 0372 0373
 
0374
 
CYANOGENIC GLYCOSIOES
 
0362 0374
 

ENERGY PRODUCTIVITY
 
0180 0183 0184 0379 0433 0487 0507
 
0583 0601 0603
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FERM4ENTATION 
0257 r2o3 0262 026ft OZ65 0272 0273 0454 04u9 0484 0504 0b12? 0515 0516 

0276 O261 0234 0ZZ5 OF87 029Z 0296 -0518 0521
 

EAT0ULOGY 


FERMEN4TED PRODUCTS
 
0199 0216 0ZZ3 J232 0233 024q 02T7 	 0028 0160 0355 0455 0457 0458 0459 

0460 0463 047l 0474 0 76 04B1 0482 

EPIOEMIOLUSY 


10348 
0485 0466 0487 0468 0 92 0504 0507
 

ERINNYIS Z;LL0 
 0.506 0512 0513 0515 56 0520 0574
 

0113 0137 0248 626a 0271
 
BIOLOGICAL CONTKOL FIELD EXPERIMkAYIS
 
0266 327Z 0273 0275 000O6 0010 OU12 0013 0016 0019-OUZO
 

PREDATORS 
 0024 0025 0026 0027 0030 OG34 0037
 

U275 06Z0 
 0038 004Z 0045 C1046 0048 0049 0050 

INSECT CONTROL 0051 0053 0055 0056 0059 0060 0061 

0110 u253 3257 IJZ73 o0&3 0065 0056 0067 006a 0069 0070 

0071 0012 01,73 0075 0076 0079 0090 
008b 0087 OU86 00a9 0091 0092 00aQ4ETHANGL 

0i80 0455 0457 0460 043 3471 C474 0095 0096 0098 0099 000 0101 0108 

0487 05.8 0516 F0116 0117 0121 0124 0126 0127 012a
 

0131 0133 0135 0136 0140 0141 0145
 
0146 0147 0148 0149 0150 0151 0152
EUDIPLOSIS bqASILItNSIS 
0153 0154 0155 JL15, 0157 ;J1bO 01b30248 0275 


INSECT CONTROL 
 0167 U168 O172 0174 0175 017b 0179
 

o18l o182 020 0207 0?Z4 U225 02ZS
0Z53 

0229 0233 0Z34 0235 0236 0242 0250
 
0?5? 025e, 0260 0j2b3 0265 0268 0269
EUPHOR61ACEA 


0175 0327 0336 
 0e7? u275 OZ~b uZ8 0279 UZ80 0281
 

0282 U284 0285 0286 0288 0293 0Z94
 
0297 030Z 0303 0305 0308 0309 0311 

013b 0319 
ExP RIMCNT DESIGN 

031Z 0313 0313 U31o 0317 0313 03a0 

03ZZ 0323 0324 03Z5 0326 0327 0328 
0329 033U 0331 0333 0337 0345 0347FACTORIES 


0461 0469 04t9 0490 0508 " 
 0380 0420 0444 050 04,53 5a0 581
 
0583 0583 0536 0590 0591 0593 0595
CASSAVA FLOUR 

0596 0549 0602 U603 0005 0607 0008 

0609 OS10 
0494 0495 


CASSAVA STARCH 

0491 0534
 
FLOWERIN4G
 

0025 0344
FALLOWINI; 


0582
 
-FLOWERS
 

0243
FATTENING 


SWINt
 
0375 0376 0377 0398 FOLIAGE
 

0oO 0013 001c 0017 0066 0071 0096
 
FEED CONSTITUENTS 
 0149 U390
 

0413
 
FISH MEAL 
 FOOD ENERGY
 

0355 0396 0402 0403 0424 0549
0439 

MOLASSES
 
0426 0439 FOOL) PRODUCTS
 

0038 018a 0353 0354 0359 0465 0469
 
0470 0472 0473 J464 0496 0501 0505
 

RICE 3RAw 
0421 


0514 0517
 

FEED MIXTURES 
n-0
0427 

0340
 

FEEDS AND FEEDING
 
0014 0028 0032 0375 0376 0377 037R
 
038U 0387 039? 0393 0399 040? 0403 FORAGE
 
04U9 0418 0419 0420 0421 04ZJ 0426 
 0387 0397 04*09 0499
 

0427 042a 04Z9 0431 0432 0433 0437
 
0439 041*0 0442 0444 0490i 0499 3500l GARI
 
0506 0518 0578 
 0359
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C0MPOSITION 

008 0465 0505 

HCN CONTENT 

0038 0505 

NUTRITIVE VALUE 

0465 

PROCESSING 

0182 0465 0470 0505 


GELATINIZATION 

0463' 


GENETICS 

0317 0327 0332 0581 


GERMINATION 

0323 

CUTTINGS 

0027 0105 0133 0135 0153 046S
 
SEED 

0173 


GERMPLASM
 
0124 0175 0301 0320 0324 0327 0332 

0334 0341 0342 0345 0493 0618 0620 


GHANA
 
0008 0008 0340 0385 0495 0442 0448 

0608 


GLOMERELLA PANIIiOTIS 

0199 0207 0231'0244 0336 0345 0348 


GLUCOSE 

0385 0438 0461 0489 0499 


GRAFTING
 
0175 0237 0238 0243 0310 0327 


GRINDING 

0469 0479 0504 


GROWTH 

0003 0011 0012 0019 0067 0073 0082 

0083 0086 0089 0100 0105 0127 0149 

015, 0579 0618 


HARVEST INDEX 

0016 0019 0071 0096 0101 0121 0123 

0142 0179 0324 0329 0583 


HARVESTING 

0109 0110 0112 0113 0114 0115 0123 

0159 0179 0185 0186 0190 0308 0321 

0522 0616 0617 

AGRICULTURAL EQUIPMENT
 
0119 

TIMING 

0016 0070 0071 0079 0101 0142 0145 

0150 0154 0155 0156 0160 0163 0168
 
0313 0525 0613 


HCN CONTENr
 
0021 0023 0031 0318 0324 0353 0362 

0367 0447 0498 0509 0515 0617 


CASSAVA CHIPS
 
0402 0407 0456 0502 0506
 
CASSAVA FLOUR
 
0028 0033'0458
 
CASSAVA MEAL
 
0385 0390 0401 0458
 
CASSAVA STARCH
 
0458
 
CORTEX
 
0446
 
LEAVES
 
0028 0035 0038 0302 0445
 
STEMS
 
0302 0445
 
TUBERS
 

0028 0032 0033 0035 0037 0033 0059
 
0061 0126 0390 0401 0407 U446 048q
 
0505
 

HERBICIDES
 
0109'0111 0117 0131 0152 0164 0171
 
0172 0174 0585 0607
 

HUMAN NUTRITION
 
0041 0198 0351 0355 0356 0359 0465
 
0521 0549
 

HUMAN PHYSIOLOGY
 
0359
 

HYBRIDS
 
0026 0037
 
PRODUCTIVITY
 

0182 0229 0315 032 0324 0329
 
TUBER PRODUCTIVITY
 
0182 0229 0315 0322 0324 0329
 

HYDROLYSIS
 
0352 0461 0462 0463
 
CASSAVA STARCH
 
0389
 

INCOME
 
0073 0111 0179 0375 0494 0533 0534
 
0536 0537 0546 0552 0557 0558 0559
 
'0561 0562 0583 0586 0599 0601 0606
 

INDIA
 
O01Z 0013 0025 00Z6 0033 0050 0053
 
0055 0056 0059 0060 0061 0063 0121
 
0126 0127 0128 0129 0135 0136 0176
 
0179 0181 0188 0194 0236 0252 0250
 
0259 0274 0288 0289 0297 G306 0307
 
0308 0313 0315 0317 0322 0468 0470
 
0479 0586 0590 0594 0599 0614
 

INDONESIA
 
0042 0070 0140 0198 0393 0570 0589
 
0605
 

INDUSTRIAL STARCHES
 
0453 0458 0461 0483 0521
 

INJURIOUS INSECTS
 
9198 0200 0250 0255 0258 0259-0265
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0270 0281 0286 0328 0418 0613 0619 

ALEUROTRACHELUS SOCIALIS 

0254 0211 

ANASTREPHA MANIHOIT 

0253 0271 0620 

ANASTREPHA PICKELLI 

0253 0271 0285 0620 

AONIODMYTILLUS ALBUS 

0253 0271 0306 

ATTA 

0137 0253 0275 

BEMISIA 

0237 0238 0242 0252 054 0271 0275 

0288 

CARPOLONCHAS CHALYBEA 

0271 

COELOSTERNUS GRANICOLLIS 

0287 

ERINNYIS ELLO 

0110 0137 0253 0257 0262 0268 0271 

0272 0273 0475 0620 

EUDIPLOSIS bRASELIENSIS 

0253 0275 

LEJCOPHOLIS RORIOA 

0271 

PHENACOCCUS MANIHOFI 

0260 0261 0263 0264 0266 0267 0271
 
0277 0278 0281 0336 0345 0348 

SILBA PENOULA 

0137 0253 0271 0276 

THRIALEURODES VARIABILIS 

0254 0284
 

INJURIOUS MITES 

0059 0200 0613 0619
 
OLYGONYCHUS PERUVIANUS 

0271 0290 

MONONYCHELLUS TANAJOA
 
0253 0211 0275 0277 0283 0290 0291 

0292 0293 0294 0295 0296 0298 0328 

0330 0342 0348 0620 

TETRANYCHUS CINNABARINUS 

0275 0290 0296 0297
 
TETRANYCHUS URTICAE 

0253 02I 0275 0290 0296 


INOCULATION
 

0078 0602 

DISEASES AND PATHOGENS 

0203 0206 0211 0222 0224 0227 0228 

0235 0237 


INSECT BIOLOGY
 
0248 0253 0254 0255 0257 0260 0262 

0264 0265 0266 0212 0273 0276 0Z81 

0284 0285 O286 0287 0292 0298 


INSECTICIDES 

0252 0254 0259 0274 0278 0280 0282 

0297 


INTERCROPPING 
0042 0044 0142 0579 0582 0584 0586 
0589 0594 0596 0600 0604 0605 0617 
0620 ' 

BANANA-PLANTAINS
 
3587 0608
 
BEANS
 
0117 0581 0583 0585 0587 0588 0590
 
0591 0592 0602 0603
 
COWPEA
 
0580 0588 0590 0595 0599
 
GROUNDNUT
 
0588 0590 055
 
LEGUME CROPS
 
0343 0595 0597 U599
 
MAIZE
 
0583 0587 0588 0591 0592 0593 059U
 
0601 0606 0607 0610
 
RICE
 
058? 0588
 
RUBBER
 
0588
 
SORGHUM
 
0580
 
SOYBEANS
 
0581
 
SWEET-POTATOES
 
0587 0591 0602
 
YAMS
 
0587 0592
 

IODINE
 
0357 0358 0360 0363 0364 0365 0366
 
0367 0368 0369 0370 0371 0372 0373
 
0415
 

IRON
 
0026 0052 0058 0062 0396 0465
 

IRRIGATION
 
0072 0076 0077 0080 0103 0157 0616
 

ISOLATION
 
DISEASES AND PATHOGENS
 
0203 0209 0214 0216 0219 0221 0222
 
0224 0227 0235 0241
 

KPOKPO GARI
 
0096 0450 0617
 

LABORATORY ANIMALS
 
0039 0355 0357 0369 0372 0394 0417
 
0419 0421 0422 0423 0424 0425 04a6
 
0427 0428 0429 0432 0436 0437 0438
 
0440 0443
 

LABORATORY EXPERIMENTS
 
0010 0017 0018 0022 0023 0074 0078
 
0083 0090 0097 0129 0173 0192 0193
 
0205 0208 0209,0211 0214 0216 0219
 
nZ21 0222 OZZ OZZ7 0237 0241 0243
 
0247 0262 0276 0281 0285 0291 0295
 
0330 0352 0354 0369 0372 0373 0382
 
0389 0392 0396 0398 0409 0416 0417
 
0419 0421 0422 0423 0424 0425 0426
 
0427 0428 0429 0430 0431 0432 0433
 
0434 0437 0438 0439 0440 0441 0443
 
0448 0449 0464 0475 0518 0519 0520
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LABOUR 

05?5 0536 0560 0566 0b0 


LACTIC ACID
 
0454 


LAMBS
 
0400 


LAND PREPARATION
 
0102 0103 0134 0110 0112 0113 0114 

0314 052? 0584 0585 0594 0613 0617 

MECHANIZATION
 
0043 

TUBER PRODUCTIVITY 


0107
 

LEAF AREA 

0002 0009 0012 0016 0019 0102 o533 


LEAVES 

0002 0003 OOcO 0001 0009 0012 0013 

0016 0019 0101 0156 0168 0219 0243 

0462 0583 0614 

AMINO ACIDS 

0412 

ANALYSIS 

0038 0045 0065 03U2 

ANIMAL NUTRITION 


0039 0302'0387 0412 

HCN CONTENT 

0028 0035 0038 0302 0445 

MINERAL CONTENT 

0026 0029 0039 0045 0387 0412 


NUTRITIVE VALUE 

0039 0387 

PROTEIN CONTENT 

0014 0029 0038 0039 030Z 0387 0412
 
VITAMIN CONTENT 

0029 


LEUCOPHOLIS RORIDA 

0271 


LINAMARASE 

0021 0023 0362 0447 


LINAMARIN 

000 0021 0362 0411 0447 


MAGNESIUM
 
0052 0058 0062 0074 0154 0387 

ABSORPTION 

0603 

TUBER PRODUCTIVITY 

0045 0066 0603 


MALAGASY REPUBLIC 

0092 0122 0386 


MALAYSIA
 
0035 0039 0045 0073 0074 0096 0270 

0396 0412 0415 0473 0596 


MANGANESE
 
0026 0046 0048 0052 0058 0062 0066
 

0372
 

MANIHOT DICHOTOMA
 

0175
 

MANIHOT GLAZIOVII
 
-0349
 

MANIHOT TWEEDICANA
 
0349
 

MANURES
 
0043 0059 0586
 

MARKETING
0031 0112 0113 0114 0191 0312 0353
 
0413 0486 0526 0527 0528 0530 0533
 
0535 0536 0537 0538 0539 0543 0546
 
0547 0548 0552 0555 0558 0559 0562
 
0565 0567 0575 0576 0619
 
CASSAVA CHIPS
 
0500 0506 0540 0551 0564
 
CASSAVA FLOUR
 
0485 0494 0495 0531 0540 0551 0556
 
0564 0572 057B
 
CASSAVA MEAL
 
0556
 
CASSAVA STARCH
 
0534 0540 0544 0556 0564
 
PELLETS
 
0500 0506
 
TAPIOCAS
 
0540
 
TUBERS
 
0190
 

MATURATION
 
0308
 

MECHANIZATION
 
0043 0109 0119 0161 0532
 

METHIONINE
 
0380 0425 0434 0436 0443
 

MEXICO
 
0343 0422
 

MINERAL DEFICIENCIES
 
0057 0058 0062 0074
 

MINERALS
 
0026 0036 0045 0046 0048 0049 0050
 
0052 0056 0057 0058 0059 0061 0062
 
0063 0065 0066 0067 0068 0070 001
 
0073 0074 0075 0078 0084 0086 0067
 
0088 0089 OU91 0092 0094 0095 0097
 
0098 0099 0100 0101 0110 0124 0140
 
0154 0157"0202 0387 0396 0415 0465
 
0586 0593 0603 0605
 

MODIFIED STARCHES
 
0454
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MOLYBDENUM 

0061 0066 


MONONYCHELLUS TANAJQA 

0253 0271 0275 0277 0283 0290 0291 

0292 0293 0294 0295 0296 0298 0328 

0330 0342 0348 0620 


MOULDS 

0351 


'UKIBAT SYSTEMS 

0132 0140 


MULCHING
 
0176 0179 0582 


MUTATION
 
0042 0307 0346 


MYCOPLASMOSES
 
0239 0243 


MYCORRHIZA 

0055 0065 0067 0078 -


MYCOSES
 
0199 0226 0227 0232 0235 0244 0270 


0351 0519 0520 0591 0613 

DISEASE CONTROL 

0213 0225 0229 0230 

RESISTANCE
 
0207 0225 0228 0231 0233 0234 0326 


0336 0345 0620 


NEMATODES
0245 0246 0Z47 0334 


NIGERIA 

0038 0082 0083 0084 0085 0094 0155
 
0163 0168 0174 0182 0202 0204 0205 


0219 0224 0228 0241 0242 0251 0267 

0277 0278 0293 0328 0333 0334 0342
 
0347 0348 0353 0355 0359 0378 0411 

0416 0444 0462 0502 0505 0515 0532 

0560 0607 0609 0610 


NITROGEN 

0042 0045 b046 0048 0050 0052 0053 

0056 0057 0058 0060 0062 0063 0066 

0068 0070 0071 0075 0084 0086 0087
 
0088 0089 0091 0092 0094 0095 0098 

0099 0124 0154 0157 0202 0291 0586 

0593 0603 0605 0610 


NOXIOUS ANIMALS 

0069 0137 0198 0200 0245 0246 0247 

0252 0253 0254 0258 0259 0260 0261 

'0262 0263 0264 0265 0266 0267 0268 

0270 0271 0273 0276 0277 0281 0283 

0284 0285 0286 0289 0290 0291 0292 

0293 0294 0295 0296 0297 0298 0306 

0328 0330 0334 0336 0342 0345 0348 

0619 0620 


NUTRIENT SOLUTION
 
0078 0097
 

NUTRIONAL REQUIREMENTS
 
0036 0042 0043 0045 0046 0048 0049
 
0050 0052 0053 0056 0057 0059 0060
 
0061 0062 0063 0065 0066 0067 0068
 
0069 0070 0071 0073 0015 0079 0084
 
0086 0087 0088 0089 0091 0092 0094
 
0095 0098 0099 0100 01l 0106 0110
 
0112 0113 0114 0116 0124 0140 0157
 
0202 0291 0320 0522 0545 0580 0586
 
0588 0593 0595 0605 0610 0616 0617
 
0620
 

OIDIUM
 
0213 0591
 

OLY60NYCHUS PERUVIANUS
 
0271 0290
 

PALATABILITY
 
0323 0439 0441 0448
 

PAPUA NEW GUINEA
 
0507
 

PATENTS
 
0483
 
FOOD PRODUCTS
 
0517
 

PEELING
 
0465 0478 0504 0512
 

PELLETS
 
0387 0398 0402 0403 0440 0506

PROCESSING
 

0500
 

PERU
 

0125 0166 0324 0410 0450 0461 0494
 

PEST CONTROL
 
0102 0110 0112 0113 0114 0125 0130
 
0137 0158 0159 0179 0197 0201 0212
 
0213 0215 0216 0217 0218 0223 0225
 
0229 0230 0240 0247 0248 0252 0253
 
0254 0255 0256 0257 0259 0265 0273
 
0274 0278 0280 0282 0287 0297 0581
 
0597 0604 0613 0617 0618
 

PEST DAMAGE
 
DEFOLIATION
 
0251 0291
 

PESTS
 
0040 0069 0094 0110 0130 0137 0144
 
0160 0164 0198 0199 0200 0208 0211
 
0212 0213 0214 0215 0216 0217 0218
 
0219 0220 0221 0222 0223 0224 0225
 
OZ26 0227 0228 0229 0230 0231 0232
 
0233 0234 0235 0239 0240 0241 0242
 
0243 0244 0246 0247 0249 0250 0252
 
0253 0258 0259 0260 0261 0262 0263
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0264 0265 0266 0267 0268 0270 0271 

0273 0275 0276 0277 0281 0283 0284 

0285 0286 0289 0290 0 92 0293 0294
 
0295 0296 0297 0298 0306 0320 0326 

0328 0330 0333 0334 0336 0339 0341 

0342 0345 0347 0348 0493 0575 0591 

0619 06S0
 

PH 

003Z 0062 0096
 
CASSAVA STARCH 

0451 


PHENACOCCUS 

0255 0271 0286 0328 


PHENACOCCUS MANIHOTI 

0260 02b1 0263 0264 0266 0267 0271 

0277 0278 0283 0336 0345 0348
 

PHILIPPINES 

0010 0215 0220 0334 0310 0329 0339 

0478 0492 0523 0533 0536 0537 0546 

0552 0553 0558 0559 0562 0598 


PHOSPHORUS 

0042 0045 0046 0048 0049 0050 0052 

0057 0058 0062 0063 0066 0068 0070 

0071 0075 0084 0087 0088 0089 0092 

0094 0095 009a 0099 0100 0110 0124 

0140 0154 0157 0202 0291 0387 0465 

0586 0593 ObO5 

ABSORPTION 

0065 0067 0078 0006 0101 0603 


PHOTOPERIOD 

0093 


PHOTOSYNTHESIS 

0003 0007 0009 0090 0183 


PHYLLOSTICTA 

0244
 

PHYSIOLOGY 

0003 0009 0011 0012 0013 0014 0015
 
001? 0019 0020 0034 0067 0073 0078 

0082 0083 0086 0096 0100 0105 0127 

0146 0148 0149 0155 0179 0306 0308
 
0309 0323 0340 0347 0359 0545 0579 

0593 0615 0618 


PHYTOPHTHORA ORECHSLERI
 
0225 0235 


PIAUHY RUBBER 

0106 0178 0301 0330 


PLANT FERTILITY 

0020 


PLANT GEOGRAPHY 

0041 


PLANT GROWTH SUBSTANCES
 
0003 0010 0017 0018 0129 0227
 

PLANT HEIGHT
 
0013 0015 0105 0121 0146 0148 0179
 
0306 0323 05'86
 

PLANT PHYSIOLOSICAL PROCESSES
 
0003 0007 0008 0009 0090 0183 0620
 

PLANT PIGMENTS
 
0340
 

PLANT REPRODUCTION
 
0020
 

PLANT TISSUES
 
0158 0219
 

PLANTING
 
0102 0112 0113 0114 0130 0141 0178
 
0179 0320 0468 0616 0617
 
AGRICULTURAL EQUIPMENT
 
OL61
 
COSTS
 
0153 0522 0601
 
LABOUR
 
0525
 
MECHANIZATION
 
0109 0161
 
SPACING
 
0070 0103 0104 0106 0107 0108 0109
 
0110 0116 0123 0124 0125 0128 0132
 
0142 0147 0153 0157 0314 0321 0581
 
0584 0593 0594 0597 0598 0601 0604
 
0607 0613
 
TUBER PRODUCTIVITY
 
0051 0070 0107 0108 0116 0121 0124
 
0125 0127 q128 0135 0139 0140 0146
 
0147 0148 0150 0151 0153 0155 0157
 
0167 0581 0586 0593 0601 0603 0604
 
0607
 

PLOUGHING
 
0585
 

POLLINATION
 
0020
 

POSTHARVEST LOSSES
 
0186 0188 U189 0190 0191 0192 0193
 
0194 0497
 

POTASH
 
0050 0053 0056
 

POULTRY
 
0383 0384 0385 0391 0394 0396 0401
 
0402 0403 0406 0410 0412 0415 0416
 
0429 0431 0433 0434 0436 0438 0440
 
0444 0556
 

PRESSING
 
0458 0495 0515
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PRICES 

0395 0504 0525 0526 0527 0531 0533 

0534 0535 0536 0537 0543 0547 0548 

055b 0561 0564 056T 0572 0573 0574 

0578 


PROCESSING 

0001 0033 0182 0457 0461 0462 0466 

0467 0470 0480 0481 0483 0485 0489
 
0492 0494 0496 0498 0499 0501 0530 

0532 0549 0556 0574 

BOILING 

0355
 
DRYING 

0187 0401 0456 0458 0464 0469 0478 

0479 "0495 0500 0502 0509 0510 

FERMENTATION
 
0454 0469 0484 0504 0512 0515 0516 

0518 0521 

GELATINIZATION
 
0463 

GRINDING 

0469 0479 0504 

PEELING
 
0465 0478 0504 0512 

PRESSING 

0458 0495 0515
 
RASPING 

0495 0505 

SCREENING
 
0495 0512 

SILTING 

0504 

WASHING 

0495 0504 


PROPAGATION 
0003 0010 0014 0018 0127 0132 0134 
0141 0158 0165 0166 0175 0118 0Z37 
0243 0310 0327 

PROPAGATION MATERIALS 

OOLO 0017 0097 0102 0103 0104 0105 

0106 0110 0120 0123 0124 0125 0126
 
0127 0128 0130 0132 0133 0134 0135 

0141 0142 0144 0146 0149 0153 0158 

0165 0166 0173 0178 OZO1 0314 0320
 
0468 0471 


PROTEIN CONTENT 

0025 0031 0040 0353 0355 0380 0385 

0388 0398 0402 0403 0408 0409 0414 

0418 0420 0421 0429 0437 0438 0451 

0465 0469 0501'0506 0509 0518 0519 

0520 0617
 
LEAVES 

0014 0029 0038 0039 0302 0387 041Z 

STEMS
 
0014 0034 0302 0381 0404 

TUBERS 

0014 0029 0032 0033 0034 0038 0050
 
0059 0073 03R7 0389 0390 0405 0407 


0412 0416 


PROTEIN ENRICHMENT
 
0519
 
AMINO ACIDS
 
0380 0429 0518 0520
 
ECONOMICS
 
0469
 
FERMENTATION
 
0469 0518
 

PROTEINS
 
INDUSTRIAL MICROBIOLOGY
 
0517
 

PRUNING
 
0106 0110 0120 0123 0142 0156 0160
 
0185 0603 0613
 

PULP
 
0515
 

QUARANTINE MEASURES
 
0197 0201 021( C15 0218 U2z0 G255
 
0332 0618
 

RAINFALL DATA
 
0594
 

RASPING
 
0495 0505
 

RESISTANCE
 
0185 0279 0293 0312 0330 0334 0339, 
0341 0342 
DISEASES AND PATHOGENS 
0144 0204 0207 0208 0211 0215 0218 
0221 0225 0228 0231 0233 0234 0242 
0300 0320 0326 0328 0333 0336 0345 
0347 0348 0493 0620 
INJURIOUS INSECTS
 
0242 0306 0323 0336 0345 0348 06Z0
 

RHODANESE
 
0362
 

ROOTING
 
0021 0085 0097 0165 0178
 

ROSELLINIA
 
0213
 

ROTATIONAL CROPS
 
0123 0584 0617
 
MAIZE
 
0609
 
YAMS
 
0609
 

RRANDA
 
0209 0292
 

SCIRTOTHRIPS MANIHOTI
 
0275
 

SECONDARY CROPS
 
0583
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SEED 

0274 

COMPOSITION
 
0025 
GERMINATION 

0173
 

SEPALS 

0106
 

SHEEP 

0039 0400 0405 0417 0420 


SHIFTING CULTIVATION 

058Z 

SHOOTS 

,0016 0129 


SIERRA LEONE 

0156 0300 0373
 

SILAGE 

0028 0032 0376 0419 0420 0423 0420 

0428 0432 0442 


SILBA PENDULA 

0137 0253 0271 0276 


SMALL SCALE PROCESSING 

0512 


SOCI ECONOMIC ASPECTS 

0106 0118 013a 0170 0356 0482 0494
 
0513 0523 0533 0536 0517 0546 0549 

0552 0558 0559 0560 0562 0563 0594 

0619
 

SOIL AMENDMENTS 

0043 0613 


SOIL ANALYSIS 

0042 


SOIL FERTILITY 
0042 0043 0044 0045 ,0046 0052 0083 
0202 0207 0585 0597 

SOIL IMPOVERISHMENT 

0044 


SOIL MOISTURE 

0047 0093 


SOIL PHYSICAL PROPERTIES
 
0047 0083 0585 

SOIL REQUIREMENTS 

0011 0042 0044 0045 0046 0047 0052 

0062 0083 0093 0095 0104 0202 0482 

0579 0585 0597 0613 0615 0616 0617 


SOIL WATER 

002 

SOLAR DRYING
 
0500 053Z 0509 0510
 

SOLUBLE CARBOHYDRATES
 
0352 0355 0385 0461 0489
 

SOYBEAN
 
0250 0581
 

SPACING 
0036 oo7o 0103 0104 0106 u107 OLUS 
0109 0110 0116 0123 0124 0125 0128 
0132 0142 0147 0153 0157 0269 0314 
0321 0581 0584 0593 0594 0597 0598 
0601 060f 0507 0613 

SPHACELONA MANIHOTICOLA
 
0233 0326 0591 0620
 
INOCULATION
 
0227
 

StARCH CONTENT
 
0014 0024 0030 0033 0046 0050 0056
 
0059 0060 0061 0066 0068 001 0072
 
0079 0116 0121 0126 0131 0135 0150
 
0151 0153 0179 0185 0305 0309 0312
 
0317 0318 0323 0324 0325 0337 0339
 
0390 0408 0412,0416 0450 0556
 

STATISTICAL ANALISIS
 
0002 0118 0170 0370 0456 0535 06Q0
 

STATISTICAL DATA
 
0437 0438 05Z4 0574 0578
 

STEEPING
 
0194
 

STEMS
 
0018 0121 0211 0219
 
ANALYSIS
 
0045 0302
 
BRANS
 
0404
 
FORAGE
 
0387
 
HCN CONTENT
 
0302 0445
 
PLANT DEVELOPMENT
 
0014 0034
 

STOMATA
 
0003 0009
 

STORAGE
0001 0003 0103 0104 0105 0120 0133
 
0160 0173 0185 0187 0188 0189 0192
 
0193 0194 0195 0196 0322 0315 0401
 
0468 0477 0478 0493 0497 0500 0504
 
0530 0515 0617
 

SUCROSE
 
0355
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SULPHUR 

0046 0052 0058 0062 OOb 0154 


SUPPLEMENTS 

0309 0400 0401 0405 040b 0415 0419 

0423 J426 0428 0430 0431 u439 044k
 

SWEET CASSAVA 

0321 0353 0445 0446 0458 0592 


SWEET POTATOES 

0587 0591 0602 


SnINE 

0379 0362 03db 0399 0406 0414 0419 

0422 0423 0424 0425 0426 0429 0432 

0435 0439 0441
 
FATTENING 

0375 0376 '377 0398 

FINISHING
 
0375 0376 039b 0437 


LEAVES 

0412 

PELLETS
 
0398 0402 

TUBERS 

0032 0412 


SYMPTGMATOLOGY
 
0052 

DISEASES AND PATHUGENS 

0040 0137-0199 0203 0209 0212 0213 

0216 0217 0220 0222 3223 0226 0227 

0230 0233 0234 0235 0239 0240 0320 

03Z6 


TAPIOCA MACARONI 

0470'0479 


TAPIOCA SEEDS 

0090 


TAPIOCAS, 

NUTRITIVE VALUE 

0489
 
PROCESSING 

048 

TRADE
 
0540 


TAXONOMY
 
0001 0530 


TECHNOLOGY
 
0112 0113 0114 0143 0179 0350 0488 

0561 0565 0592 0605 0619 0620 

TECHNOLOGICAL PACKAGE
 

0572 

TECHNOLOGY tVALUATION 

0170 0304 0314 0332 0544 0553 0554 


0557 0577 


TEMPERATURE 

00.] 0054 0U64 0093 0134 0173 0456 

0464 0475 0594 


TETRANYCHUS CINNASARINUS
 
027t 0290 0296 0297
 

TETRANYCHUS URTICAE
 
0246 0253 0271 0275 0290 0296
 

THAILAND
 
OOZO 0052 0080 0007 0038 0059 0091
 

0231 0232 0244 0383 0384 03ai 0402
 
0403 0421 0%30 0431 0432 0435 0437
 

0438 0439 0440 0441 0456 0464 0475
 
0506 0509 0538 0594
 

THIDCYANATES
 
0357 0358 0360 0362 0363 0365 0367
 
0366 0369 0370 0371 0372 0373 0440
 

TISSUE CULrURe
 
0018 0132 0310 0328 0o20
 

TOXICITY
 
0021 0353 0362 0402 0403 0407 0440
 
0446 047 0467
 

TOXICOLOGY
 
0358 0359 '03b0 3361 03b2 0363 0364
 
0365 0366 036? 0368 0370 0371 0372
 
0373 0374 0447 0613
 

TRADE
 
0031 0112 0114 U526 0527 0528 0533
 
0539 0543 0555 O5So 0567 0576 0619
 
CASSAVA CHIPS
 
0500 050t 0540 0551 0564
 
CASSAVA FLOUR
 
0495 0531 0540 0551 0564
 
CASSAVA MEAL
 
0570
 
CASSAVA STARCH
 

0540 0564
 
PELLETS
 
0500 o50b
 
TAPIOCAS
 
0540
 

TRANSLOCATION
 
0008
 

TRIALEURODES VARIA61LIS
 
0254 0284
 

TRICHOQERMA HARZANUM
 
0429 0518
 

TUBER bEVbLOPMENr
 
0074 0149 0154
 

TUBER PRODUCTIVITY
 
0001 0002 0003 0010 0013 0015 0017
 
0019 0036 0041 0042 0045 0046 0043
 

0049 0050 0051 0053 0056 0059 0060
 

0061 0063 0066 0068 0069 0070 0071
 

0072 0073 0075 0079 00a0 0095 0086
 
0087 0088 0089 0091 0094 0094 0098
 
0099 olO0 0101 0105 0107 0103 0111
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0116 UIZl 0124 3125 0126 0127 0128 
0135 013 0140 0145 0146 0147 C143 
0149 0150 0151 u152 0153 0155 0156 
0157 Ulc7 0168 0172 0174 0179 0181 
0182 02?9 0251 0254 0269 0300 0305 
0306 0308 0310 U31I 0312 0313 0315 
0316 0317 03Z2 0323 0324 0325 0328 
0329 0331 0337 0341 0347 0542 0547 
0548 05a5 0571 0579 0581 0583 053b 
0587 0588 05<0 0593 0599 0601 0602 
0603 0604 0b05 0607 008 0609 0610 
0618
 

TUBERS 

0022 00Z9 0034 0055 0145 0475
 
ANALYSIS 

0030 0032 0031 0038 0045 0154 0484 

DETERIORATION 

0160 0185 Oi8b 0187 0188 0189 ot1 o 

0192 0193 0195 0196 0401 U497
 
DRY MATTER 

0030 U032 0033 0037 0050 0059 0073 

009b 0135 0154 0378 0405 0412 0416 

DIETAAY VALUE
 
0378 0405-0412 

DRYING 

018 0401 0478 

FAT CONTSNT 

0032 0033 0389 0390 0412
 
HCN CONTENT 
0028 0032 0033 0035 0037 5 30 0059 
0061 012b 0390 0401 0407 0446 0484 
0505 

NUTRITIVE VALUE 

0387 0416 

SILAGE
 
0028 003Z 0442 

STARCH COSITENT 

0014 0030 0033 U050 3059 J061 O12
 
0126 0135 0185 0317 0390 0412 3416 

STGRAGE 

0160 0185 0187 0188 0189 0192 0193 

0194 0195 0196 0401 0478 0497 0504 

SUGAR CUNTENT
 
0021 0126 0416 -

UGANDA 

0223 029o 0344 


UROMYCES MANIHOTIS 

0591 


VASCULAR STREAKIN0 

0190 u192 


VENEZUELA 

0075 014u 0147 0148 0149 01b 0L92 

0287 0298 0400 0493 0495 a497 0522
 
052b 0563 056b 


VIRUS INHIBITION
 
04L4 


VISCOSITY
 
CASSAVA STARCH 

0501 0516 


VITAMIN
 
0362 0401
 

VITAMIN n12
 
0362
 

VITAMIN CONTENT
 
0029 0401
 

WASTE UTILIZATION
 
0247 U512
 

WASTES
 
0407 0467 0470
 

WATER CONTENT
 
0029 0032 0040 ulU 0189 0355 0339
 
0390 0402 0427 0452 0475 0506 0909
 
051u
 

hAThR REQUI RERtINTS(PLANT) 
0054 00b4 0L,76 d07? 0031 Oa 0093 
0620
 

WATER STRESS
 
O07a 0077 108u Obut 0082 0090
 
LEAVES
 
000b 0009
 

WEhOING
 
0102 0103 010o 0109 0110 0111 0112
 
0113 0114 0117 0125 0131 0153 0164
 
0lt9 0172 9314 0522 0594 0513 0617
 
HOEING
 
0152 OLTI 0174 0565 '607
 

WEEDS
 
0164 0270
 

XANTHOMONAS CASSAVAE
 
0209
 
INOCULATION
 
0203 0222
 

XANT'OII3NAS MANIHOTIS 
0040 005 0d94 0110 0144 0199 0205 
0201 0208 0214 0219 0231 0270 0320 
0326 0333 033o 0345 0347 034R 0445 
0620 
DISEASE CONTROL
 
0137 0202 0204 u21O 0212 0213 0215
 
021 0217 0 1B 0220 0 23 0248
 
ETIOLOGY
 
0213 0240 0221 0222
 
INOCULATION
 
0203 OZ05 0211 0222 0224
 

XANTHOPHYLLUS
 
0271
 

XYLOPSOCUS CAPUCINS
 
0250
 

YAMS
 
0581 0592 Os09
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YEASt PRODUCTION ZINC
 
05L7 0520 00Z6 0046 0052 0058 0061-0062 0066
 

0074 0110 0396 0415
 
ZAIRE
 

0207 0336 0341 0351 0357 0358 0360 ZONOCERUS VARIEGATUS
 
036L 0363 0364 0365 0366 0367 0368 0251
 
0370 0371
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LIST OF ABBREVIATIONS
 

A 
ABA 

Angstrom(s) 
Abscisic acid 

coned. 
concn. 

Concentrated 
Concentration 

ac 
a.i. 

Acre(s) 
Active ingredient 

CP 
CSL 

Crude protein 
Calcium stearyl lactylate 

alt. Altitude CSW Cassava starch wastis 
CAMD Cassava African mosaic disease C.V. Coefficient of variation 
CAMV Cassava African mosaicyvirus cv. Cultivar(s) 
AMV Alfalfa mosaic virus 2,4-D 2,4-dichlorophenoxyacetic acid 
approx. 
atm. 

Approximate(ly) 
Atmosphere 

DM 
DNA 

Dry matter 
Deoxyribonucleic acid 

ATP 
av. 

Adenosine 5'-triphosphate 
Average 

EC 
EDTA 

Emulsifiable concentrate 
Ethylenediaminetetraacetic acid 

BAP 6-Benzylammopurine EEC European Economic Community 
BBMV Broad bean mosaic virus e.g. For example 
BCMV Bean common mosaic virus ELISA Enzyme- linked immunosorbent 
BGMV Bean golden mosaic virus assays 
BGYMV Bean golden yellow mosaic virus EMS Ethyl methane sutfonate 
BOD Biochemical oxygen demand expt. Experiment 
BPMV Bean pod mottle virus exptl. Experimental 
BRMV 
BSMV 

Bean rugose mosaic virus 
Bean southern mosaic virus 

OF 
ft-ca 

Degrees Fahrenheit 
Foot candles (10.76 lux) 

BV Biological value FYM Farmyard manure 
BYMV 
c 

Bean yellow mosaic virus 
Degrees Celsius (centigrade) 

g 
G 

Gram(s) 
Giga (109) 

ca. 
CBB 

About (circa) 
Cassava bacterial blight 

GA 
gal 

Gibberellic acid 
Gallon(s) 

CBSD Cassava brown streak disease GE Gross energy 
CEC Cation exchange capacity GERs Glucose entry rates 
CER 
CF 

CO. exchange rate 
Cassava flour 

GLC 
govt. 

Gas-liquid chromatography 
Government 

CGR Crop growth rate govt. Governmental 
CLM Cassava Icaf meal h Hour(s) ' 
CLV Cassava latent virus ha Hectare(s) 

'CM Cassava meal HCN Hydrocyanic acid 
cm Centimeter HDP Hydroxypropyl distarch phos-
COD Chemical oxygen demand phate (modified cassava starch) 
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HI Harvest index 
IAA Indoleacetic acid 
IBA Indolebutyric acid 
in. Inches 
i.e. That is 
IU International unit 
J Joule 
kat Katal(amount of enzymatic ac-

tivity that converts 1 mole of 
substrate/s) 

kcal Kilogram-ealorie(s) 
kg Kilogram(s) 
KJ Kilojoule 
kin Kilometer(s) 
KNap Potassium naphthenate 
kR Kiloroentgen(s) 
I Liter(s) (only in combination 

with no.) 
LAD Leaf area duration 
LAI Leaf area index 
lat. Latitude 
lb Pound(s) 

Mean lethal doseLD50  
LER Land efficiency ratio 
LPC Leaf protein concentrate 
Ix Lux 
M Mega 
M Molar 
m Meter(s) 
max. Maximum 
MC Moisture content 
ME Metabolizable energy 
meq Milliequivalent(s)
met. Methonine 

mg Milligram(s) 
mho Reciprocal ohm 
min. Minimum 
min Minute(s) 
rat Mlliliter(s)
mm Millimeter(s)
mO. Month 

mol.wL Molecular weight 
m.p. .Melting point 
NAA *-Naphthalene acetic acid 
NAD Nicotinamide adenine 

dinucleotide 
NADH Nicotinamide adenine 

dinucleotide, reduced form 
NAR Net assimilation rate 
NCE Net CO. exchange 
NE Northeast 
NER Net energy ratio 
nm Nanometer(s) (I0' m) 
no. Number(s) -

NPFs Negative production factors 
NPR Net protein ratio 
NPU Net protein utilization 
NW Northwest 

OM 
oz 
P 
Pa 
PAN 
PCNB 
PDA 
PER 
pH 
pphm 
P1 

ppm 
PSA 
pv. 
resp. 
Rf 

RGRs 
RH 
RNA 
S 

s 
S20,w 

SBM 
SCN 
SCP 
SDS 
sp. 
spp. 
SSL 
t 
TON 
temp. 
TIA 
TIBA 

TLC 
TMV 

TSH 
UDPG 
VMS 
UV 
vat. 
VFA 
vol. 
VPD 
vpm 
W 
wk. 
WP 
wt. 
YFEL 
yr 
a 
3 

Organic matter 
Ounce(s) 
Probability 
Pascal(s) 
Pexoxyacetic nitrate 
Pentachloronitrobenzene 
Potato dextrose agar 
Protein efficiency ratio 
Hydrogen ion concentration 
Parts per hundred million 
Pre-planting incorporation 
Parts per million 
Potato sucrose agar 
Pathovar. 
Respective(ly) 
Retardation factor-chro
matography 
Relative growth rate 
Relative humidity 
Rbonucleicacid 
Svedberg unit of sedimentation 
coeff. (10' S) 
Second 
Sedimentation coefficient cor
rected to water at 200 C 
Soybean meat 
Thiocyanate 
Single cell protein 
Sodium dodecyl sulfate 
Specie 
Species 
Sodium stearyl-2-lactylate 
Ton(s)
Total digestible nutrients 
Temperature 
Trypsin inhibitor activity 
2,3,5-Trtodobenzoie acid 
compound with N-methylmetha
narnine 
Thin-layer chromatography
Tobacco mosaic virus 

Thyroid-stimulating hormone 
Uridine diphosphate glucose 
Unmodified cassava starch 
Ultraviolet 
Variety(ies), varietal 
Volatile fatty acids 
Volume 
Vapor pressure deficit 
Volume per million 
West 
Week 
Wettable powder 
Weight 
Youngest fully expanded leaves 
Year(s) 
alpha 
beta 
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-y 
a 

gamma 
delta 

> 
< 

More than, greater than 
Less thn 

C epsilon Equal to or less than 
lambda Equal to or greater than 

r pi+ Plus or minus 

I 
psi 
Per 

0 
. 

Diameter 
Much less than 

p Micro Much greater than 
% Percent(age) 
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