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FOREWORD 

CIAT's documentation1 activities are focused on three research 
areas: cassava (Manihot esculenta Crantz) production and uti
lization, field beans (Phaseolus vulgaris L.) as grown under tropical 
conditions, and tropical pasture species and their management. The 
goal of the Documentation Center is to disseminate research results 
and report ongoing activities in these three areas. 

This journal of analytical abstracts, which replaces the former 
combination of abstract cards and yealy cumulative volumes, is 
designed to piovide users with both an update service and a perma
nent record of infor'mation that contains esscntial data for their re
search activities. The abstr.,cts are categorized in broad disciplinary 
fields to facilitate rapid scanning. Additionally, abstracts are subject 
and aathor indexed to enable more comprehensive consultation. 
When retrospective or exhaustive coverage of a topic is desired, 
mechanized bibliographic searches of the entire document collection 
can be provided by CIAT's Documentation Center. Abstracts of all 
articles that match the topic of interest are provided to users of this 
mechanized search service. The full text of every article abstracted 
by the Documentation Center is available, through the Center's 
photocopy service. 

No one publication can cover the whole range of information 
needs. Other CIAT publications dedicated to keeping users aware of 
research developments in their respective fields include: 

Pages of Contents - a current awareness reference to articles 
published in morc, than 500 scientific and technical journals. Every 
article indexed can be ordered through the Center's photocopy 
service. 

Cassava Newsletter (Yuca - Boletin Informativo) - a technical 
newsletter that provides information regarding cassava research in 
progress throughout the tropics. 
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Pastos Tropicales - Boletfn Informativo - a newsletter on pasture
research and on new developments in the tropical pastures network. 

Hojas de Frfjol - a newsletter on bean breeding, agronomy, and
cropping systems, and on the activities within the bean researchers' 
network. 

We believe that each of these types of information plays a key role
in research aimed at increasing agricultural productivity in the
tropics. It is our hope that this range of publications satisfies the 
various information needs of our users. 
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A GUIDE FOR USERS 

Components of a reference 
Sequential number in this 

F journal 
0012 

1- i 16172 I LLS, IF .: SILVI IRA, AJ. VATISTA, C.M: FI-ITOSA, I.P.G.;
2 --- . 1980. Articares u tds mandiuca (Manihot csculentaRI SI NI)l J.L.M. 	 veisem 

'rant,). ,Soluben~aes in,cassara). Revista Ceres 27(151):325-328. Port., Sum. 
T- I nrl.. I IRefs. 4 5 6 

8- J ,a a. laboratwry experimt.LS. Tubers. Analys s. Carbohydrate content. Clones. Brazil. 

9 ..	 I.-Itil soluble carbohydrates, reducing and non-reducing sugars on 10 cassava clones, culti
'att in the %tat. lir.zil analyzed. The analyses 'ere carried outf Mina.S(;erais, were 


spectropholtonl,
1t11ally 	 by the Tel", Reagent after extra,.tion by mechanical shaking withctlioI 50% tssi.As. obtained, in mgt of green matter, ranged from 1.3-7.8 of reducing
sucpr,; ('.1.21.H -I non-reducing; and 7.5-29.6 of tot i soluble carbohydrates. Statistical 
awl' sli,hoted s'gnificant differences among clones (P< 0.051, and a correlation coeffi
'ciint * 0.81 between reducing and non-reducing sugars. (Authors summart) ('03

10 11 

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 11- 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 journal. 

Use 	of indexes 

The author and subject indexes at the 5md of this jOurnal 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 Marfa del Rosario Henao, Systems Eng. 
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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 issue. 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 touics 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 issue. 

Photocopy requests 

In some cases, the information contained in the abstract satis
fies the needs of the user. However, if there is an interest in having
the complete document, photocopies can be requested by indicating'
the access number that appears at the upper left corner 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, AGRINTER or UNESCO coupons.
For Colombia the cost of each photocopy is Col.$4.00 or US$0.10;
for other countries, US$0.20. Payments should be made in advance. 

vi 
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AOO 	 BOTANY, TAXONOMY AND GEOGRAPHICAL 
DISTRIBUTION 

0001 
15749 EVANGELIO, F.A. 1980. Getting to know more about the cassava plant. 
The Radix 2(1):8-10. Engi., Illus. 

Cassava. Plant anatomy. Roots. Stems. Flowers. Fruits. Seed. Climatic requirements. Philip
pines. 

A general discussion on cassava is presented. It includes information on the origin and bota
ny of the cassava plant, root, stem, leaf, flower, fruit, and seed and environmental condi
tions for cassava growth. ISurnmary by Abstractson Tropical Agriculturc A00 

0002 
16531 ARORA, R.K.; MEHRA, K.L. 1980. Genetic resources of wild and culti
vated tropical tuber and root crops in India: their diversity and collection. Sabrao 
Journal 	 12(1):15-20. Engl., Sum. Engl., 6 Refs. 

Cassava. Germplasm. Energy productivity. Plant geography. India. 

Starchy tubers and roots are an important food for native communities in the humid tropi
cal and subtropical regions of India. Tuber crop diversity isconcentrated in the W.Ghats, 1. 
Ghats, and the NE tract. In these areas approx. 70 species of native wild edible tuberous 
types exist which are eaten raw or boiled. The nature, extent, and geographic distribution of 
the variability is described, together with trends in domestication. The areas from which 
furthe!r collections are required are listed. (Author'ssurnmary) A00 

0003 
16534 IIUQ, S.; PALMER, J.M. 1978. The involvement and possible role of 
quinone in cyanide resistant respiration. In Ducet, G.and Lance,C., eds. Internatio
nal Symposium on Plant Mitochondria, Marseille, France, 1978. Proceedings. New 
York, Elsevier/North Holland Biomedical Press. pp.225-232. Engl., Sum. Engi., 16 
Refs., Illus. 

Cassava. Mitochondria. Cyanides. 

Mitochondria from different cyanide resistant tissues such as Anrm maculatum, cassava, and 
sweet potato were studic.6 regarding their relative rates of oxidation of different substrates. 
It was found that external NADH had complete access to the cyanide resistant pathway 
only in thermogenic tissue such as A. maculatum. This is difficult o explain on the basis of 
a single homogenous, mobile quinone pool being common to both pathways. Lyophilized 
mitochondria were, therefore, treated with pentane which removed the quinone and ren
dered the mitochondria incapable of oxidizing substrates. It was possible to reconstitute the 
quinte-depleted mitochondria with both its own extracted natural quinone and with other 
quinones, in order to restore respiration. Evidence is presented to show that both the 
cyanide resistant and cyanide sensitive pathways can be stopped by depleting the mitochon
dria of quinone and restored by reconstituting with quinone. It was found that quinone
depleted mitcchondrial particles reconstituted with ubiquinone 50 c- ised faster oxidation 
of substrate than reconstitution with naturl quinone. Evidence is provided that partially 
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depleting A. naculatumn spadix mitochondria of quinone causes the loss of the al'ernativepathway while not affecting the cyanide sensitive pathway. Results are consistent with theoperation of 2 pools of quinone in mitochondria possessing both the cytochrome and thealternative pathway. (Author'ssurmmarly) AO 

When requesting photocopies, do not 
forget to cite the five-digit number ap
pearing at the upper left-hand corner of 
each reference. 
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BOO PLANT ANATOMY AND MORPHOLOGY 

0004 
15767 SILVA, S. DE O.E. 1981. Instlago e caracterizaqio botanico..agronfmica 
de coleq;es de mandioca. (Establishment and agro-botanical characterization of 
cassava collections). Cruz das Almas-BA, Brasil, Empresa Brasileira de Pesquisa 
Agropecuiria. Centro Nacional de Pesquisa de Mandioca e Fruticultura. Documen
tos, 7. Sip. Port., 13 Refs., Illus. 

Cassava. Germplasm. Technology evaluation. Cultivation. Germination. Leaves. Stems. 
Tubers. Flowering. Fruits. Pests. Agronomic characters. Brazil. 

The object of this study was to provide information on the establishment and evaluation of 
cassava cv. collections. The aspects that should be taken into account when establishing a cv. 
collection are described: choice of area, land preparation, selection and preparation of 
planting material, planting, spacing, plot size and distribution, cv., harvesting, weed, pest, 
and disease control. Each one of the describers or characteristics recommended for the 
agro-botanical characterization of a cassava cv. collection are also analyzed: initial vigor, 
leaves, sterns, flowering, fructification, ease of harvest and HI, roots, pests, and diseases. 
Annexes are included on: methods of qualitatively determining HCN and DM contents based 
on specific root wt. and scales to evaluate the damage caused by pests and diseases in ie 
field. (Snnary by F.G. Trans. by L.M.F.) BOO 
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COO PLANT PHYSIOLOGY 

0005 
16505 ELLIS, R.H.; HONG, T.D.; ROBERTS, E.H. 1981. The influence ofdesiccation on cassava seed germination and longevity. Annals of Botany 47(1):
173-175. Engl., 7 Refs., Illus. 

Cassava. Seed. Water content. Drying. Storage. Germination. 

Cassava seed with MC of 7.9% were dried at 20*C by air passed through silica gel for 5, 9,22, 33, or 51 h, giving MC of 5.9, 5.5, 4.6, 3.8, and 3.2% , resp.; seeds were then stored at700 for 0, 1.5, 3, 6, 12, 24, 48, or 96 h and then germinated at 25/350 C. Loss in viabilityoccurred during storage at the 3 highest MC; the higher the MC the more rapid was the loss,with complete loss within 12 h at 7.9% MC, 48 h at 5.9% , and 96 11at 5.5% MC. It wasconcluded that cassava seed was orthodox and could be stored safely at 5% MC. (Summary
bv Field CropA bstracts)COO 
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C01 Plant Development 

0006 
16555 HOLMES, E.B., WILSON. L.A. 1977. The relationship between yield and 
quantitative shoot morphology aid the development of individual leaves in six 
Trinidad cassava (Manihot esculenta Crantz) cultivars. Nouvelles Agronomiques des 
Antilles et de laGuyane 3(3/4):360-376. Engl., Sum. Engl., 17 Refs., Illus. 

Cassava. Field experiments. Cultivars. Leaves. Plant development, Branching. Dry matter. 
Harvest index. Trinidad and Tobago. 

A study was made of the quantitative shoot morphology, development of individual leaves, 
and their relationship to biological and economic yield in 6 Trinidad cassava cv. Two cv. 
types were identified on the basis of leaf production and retention characteristics. These cv. 
differences were related to the no. of apical meristems produced and only became evident 
after the onset of branch production. There were no cv. differences either in the pattern of 
leaf production/branch or in % leaf loss during development, but there was evidence of 
genetic differences in the pattern of leaf development, particularly leaf size and leaf dura
tion. These parameters showed variations which could be ascribed either to plant ontogeny 
or the prevailing environmental conditions. Reasons for low DM production and low HI in 
the 6 cv. are discussed in relation to the differences in shoot and leaf development outlined. 
(Author'ssunmmary) CO1 C03 

0007 
16581 BALDOS, D.P. 1979. Testing procedures and association of some chara
ters with yield in cassava (Manihot esculenta Crantz). Ph.D. Thesis. Guelph, Onta
rio, University of Guelph. 136p. Engl., Sum. Engl., 154 Refs., Ilus. 

Cassava. Field experiments. Cultivars. Experiment design. Agronomic characters. Harvest 
index. Tuber productivity. Planting. Spacing. Plant height. 

Uniformity trials involving 2 cassava cv. grown at 2 locations were conducted to obtain 
information pertinent to yield testing in the Philippines. Using Smith's soil heterogeneity 
index "b" and relative cost method, the optimum plot size was estimated to be 42 plants 
(borders excluded).Taking into account plot shape, a plot size consisting of 2 rows, each 
having 21 plants/row is suggested as optimum. The estimates of the .oil heterogeneity index 
"b" for locations, cv., and characters considered ranged from 0.63-0.93. In the case of root 
yield, the magnitude of the estimates indicated an apparent cv. effect. Higher estimates for 
"b" were obtained for the characters HI and av. root wt. Consequently, larger plot size 
will be required to adequately evaluate these characters. Eight cassava cv. were evaluated in 
a yield test at 2 locations and 2 planting densities, to provide information on variance 
components, response to planting density and location, and association of some characters 
with root yield. There were no significant cv. x location interaction components for root 
yield and 0, residual leaf area/plant, and HI. Cv. x location interaction components, how
ever, were significant for the characters no. of roots/plant, av. root wt., plant h'eight, no. 
of nodes/din of stem, no. of apices/plant, and no. of forked branches/plant. At the higher 
planting density (10,000 plants/ha), mean character expression of the cv. on a per plant 
basis, as measured by 11 characters was significantly reduced compared to the lower 
planting der.sity (2500 plants/ha). However, root yields/ha at higher planting density were 
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significantly higher despite reduced character expression. The interrelationship of somecharacters with root yield in cassava were examined using correlation coefficient analysis inconjunction with path coefficient and factor analysis methods. Root yield/plot was positively correlated with roots/plant, av. root wt. and 0, HI, and no. of nodes/dm of stem. Anegative correlation was observed between root yield/plant and most of the charactersassociated with top growth. These relatirnships should be seriously considered in breeding
for high yields. (Author'ssummar,) CO1 D03 

0008 
16137 FUKAI, S.; BAKER, 19Pl.G. Growth of four cultivars for two seasons.In Cassava Research Program. St. Lucia, Au.traia, University of Queensland, De
partment of Agriculture. p.90. Engl. 

Cassava. Field experiments. Cultivars. Growth. Planting. Timing. Australia. 

An expt. was designed to determine from ch.,sen cv. whether growth rates can be sustainedfor the 2nd season's growth. From cv. studies under favorabh. growing conditions M AUS7, M A I'S j0,M AUS 19, and SM 1-150 were selected for tuber yield, total DM production,carbohldrate distrioution, leaf morphology, and genetic diversity. Measurements will bemade in 1982 on plant DM production, carbohydrate distribution, leaf appearance rate, andleaf senescent rate for the 4 cv. Three treatments are crops in the 1st growing season, in the2nd season, and in the 2nd season following pruning of stems at the beginning of the 2nd
growing season. (Full text) CO1 

0009
 
16174 SPALDING, R.D.; WILSON, G.L. 
 1981. The effect of tuber rmoval onyield in cassava (M AUS 7). In Cassava Research Program. St. Lucia, Australia,
University of Queensland. Department of Agriculture. p.49. Engl. 

Cassava. Laboratory experiments. Tuber productivity. Dry matter. Plant physiological 
processes. Australia. 

At the age of 17 wk., cassava plants (cv. '4 AUS 7) grown in pots were subjected to tuberremoval treatments. Removals were expressed as the intended %of tuberous roots removed:0 (control), 30, 50, 75,and 100%. Rewoval of up to and including 75% did not influencetotal DM production, and 75% tuber removal treatment did not influence the wt. of tuberspresent 11 wk. after treatments were imposed. The results of this short duration expt.showed that reduction in storage root no. was compensated by increase in size of remainingstorage roots, even when storage root no. were reduced to less than 4/plant in the 
75% treatment. (Ccmplete textj C01 

See also 0021 00240023 0029 d0?2 0037 0048 01270043 0053 
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C02 Cyanogenesis 

0010 
16544 RAO, P.N.; RAO, D.S. 1976. Embryology of cassava. Proceedings of the 
Indian National Science (Part B) 42(2/3):111-116.. Engl., Sum. Engl., 11 Refs., 
Illus. 

Cassava. Morphogenesis. Anthers. Pollen. Pollination. India. 

Aspects of the pre-pollination embryology of cassava cv. 1197 were studied in flower buds 
produced in Nov.-Dec. 1975, from plants cultivated in Waltair, India. Degeneration of the 
secretory anther tapetum, pollen mother cells, and pollen tetrads observed at varying 
stages indicated enit .'o sac development of the Polygonum type. In the absence of pollina
tion, healthy embryo secs were formed but no seeds were set. Continuous asexual propaga
tion appeared to have upset sexual phase balance in reproduction, resulting in genetically 
blind stock. Published data on embryology of the crop is discussed. (Summary by Crop 
Physiology Abstracts) C02 
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C03 Chemical Composition, Methodology and Analyses 

0011
 
15794 KODIA, A.A.; IRIGARAY, I.L.; DEJOU, J. 1979. 
 Recherche analytiqued'ildments majeurs et d'oligoelements dans la banane, I'avocat, l'igname et I'attidk6 deC6te d'lvoire, par radioactivation avec des neutrons de 14 MeV. (Analytical study ofmajor and minor elements in banana, avocado pear, yam, and cassava meal in theIvory Coast by 14 MeV neutronactivationanalysis). Fruits 34(12):743-749. Fi., Sum. 
Fr., 8 Refs. 

Cassava. Laboratory experiments. Cassava flour. Analysis. Mineral content. K. P. Ca. Mg.
Mn. Cu. Ivory Coast. 

The concn. of K, P, Ca, Mg, Cl and Mn, and Cu were determined in dessert bananas fromIvory Coast and Cameroon, plantains from Guadeloupe and Ivory Coast, avocado pearsfrom Israel and Ivory Coast, and yam tubers and cassava meal, also from Ivory Coast.ResuIts are compared with those obtained elsewhere, and discussed in terms of theirnutritional importance. (Summary'by Abstracts on TropicalAgriculture) C03 

0012 
16172 TELES, F.F.F.; SILVEIRA, A.J.; BATISTA, C.M.; FEITOSA, E.P.G.;RESENDE, J.L.M. 1980. Aiucares sohiveis em mandioca (Manihot esculenta
Crantz). (Soluble sugars in cassava). Revista Ceres 27(151):325-328. Port., Sum. 
Engl., 11 Refs. 

Cassava. Laboratory experiments. Tubers. Analysis. Carbohydrate content. Clones. Brazil. 

Total soluble carbohydrates, reducing and non-reducing sugars on 10 cassava clones, cultivated in the state of Minas Gerais, Brazil were analyzed. The analyses were carried outspectrophotometrically by the Teles' Reagent after extraction by mechanical shaking withethanol 50% (v/v). Av. obtained, in mg/g of green matter, ranged from 1.3-7.8 of reducingsugars; 6.1-21.8 of non-reducing; and 7.5-29.6 of total soluble carbohydrates. Statisticalanalyses showed significant differences among clones (P < 0.05), and a correlation coefficient (r = + 0.8) between reducing and non-reducing sugars. (Authors summar) C03 

0013 
16120 KIIOR, It.T. ;TAN, H.L. 1981. The lipids of young cassava (Manihot esculenta, Crantz) leaves. Journal of the Science of Food and Agriculture 32(4):399
402. Engl., Sum. Engl., 35 Refs. 

Cassava. Leaves. Laboratory experiments. Fat content. Analysis. 

Lipids were extracted quantitatively from young cassava leaves with a chloroform-methanolmixture. Total lipids were purified by the Folch procedure and separated into non-polarlipid, glycolipid, and phospholipid fractions by column chromatography. Lipids of each
fraction were further subjected 
 to thin layer and gas-liquid chromatography. Young cassavaleaves were found to have low content of lipids (3.0: ) of which 22.4, 25.1, and 48.2 werenon-polar lipids, glycolipids and phospholipids, resp. Pigments (11.5%), wax and hydrocarbons (1.2%), steryl esters (2.9%), methyl esters of fatty acids (2.0%), triglycerides (1.5%), 
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fatty acids (2.1%), diglycerides (1.1%), and sterols (0.1%) constituted the leaf non-polar 
lipids. The leaf glycolipids were made up of esterified steryl glycosides (2.1%), monogalacto
syl diglycerides (12.5%), steryl glycosides (1.1%), cerebrosides (4.2%), and digalactosyl digly
cerides (5.2%). The leaf phospholipids were found to include cardiolipin (3.6%), phosphati
dylglycerol (21.5%), phosphatidylethanolamine (16.4%), phosphatiiylserine (0.7%), phos
phatidylinositol (4.0%), and other unidentified phospholipids (2.5%). Phosphatidylcholine 
was present only in trace quantity. Analysis of the fatty acid composition of each of the leaf 
lipids revealed that, with the exception of steryl esters, all leaf lipids have high content of 
polyunsaturated fatty acids. (Author'ssummarY) C03 

0014 
15713 CORPUZ, L.M.; DJA'FAR, Z.R. 1975. Sugar content of thirteen cultivars 
of Manihot esculenta Crantz. Bogor, Indonesia, SEAMEO Regional Center for 
Tropical Biology. pp.89-95. Engl., 5 Refs., Illus. 

Cassava. Laboratory experiments. Cultivars. Stems. Analysis. Sugar content. Indonesia. 

At the SEAMEO Regional Center for Tropical Biology, Bogor (Indonesia), 13 cassava cv. 
were assessed to compare their starch contents. Cv. evaluated were: no. 4, 27, 423, 527, 
396, 35, 573, 256/A/AV (1/20), 15, 256/A/AV (1/29),Penduduk, Kembang, and Gading. 
Some morphological observations were made on the basis of the materials collected. The 
bark of mature stems of the different cv. was analyzed qualitatively and quantitatively for 
sugar content. TLC was used to identify sugars. Tables are included on the morphological 
characteristics observed and the glucose contents of the 13 cv. The sugars found to be 
common among all cv. were saccharose, glucose, fructose, and rhamnose. Variance an.lysis 
indicated the presence of significant differences in glucose content among cv. (Summary 
by F.G. Trans. by L.M.F.) C03 GO 

0015 

16517 OBEN, D.H.; MENZ, K.M. 1981. Viewpoint. Prospects for low cyanide 
cassava in Nigeria. Food Policy 6(3): 197-200. Engi., Sum. Engl., 11 Refs. 

Cauava. Bitter cassava. Sweet cassava. HCN content. Processing. Consumption. Plant 
breeding. 

Sweet (low HCN) and bitter (high ICN) var. of cassava arc compared from the viewpoint 
of their production, processing, and consumption in Nigeria. With this information, the 
costs and benefits of breeding higher yielding sweet var. are calculated. A new processing 
method, currently in use in one region of Nigeria, is examined for its likely impact on the 
demand for sweet cassava. (Author'ssummary) C03 GO 

0016 
16574 LERARIO, P.; BOTTALICO, A. 1978. Note sul dosaggio cromatografico 
delle aflatossine nella farina di manioca. (Notes on the quantificationof aflatoxins 
in cassava meal by' thin layer chromatography). Annali della Facolta di Agraria 30: 
669-674. Ital., Sum., Engl., Ital., 14 Refs., Illus. 

Cassava. Laboratory experiments. Cassava meal. Aflatoxins. 

Assays carried out on the quantification of aflatoxins in CM by TLC, indicated that aflato
xins can be separated from interfering substances by 2-dimensional TLC, developed with 
diethyl-ether-methanol-water (94 + 4.5 + 1.5) in the 1st direction and with chloroform
acetuwie (88 + 12) in the 2nd direction. (Author'ssummary) C03 

0017 

17128 TELES, F.F.F.; SILVEIRA, A.J.; BATISTA, C.M.; FEITOSA, E.P.G.; 
REZENDE, J.L.M. 1980. Toxidez cianog6nica em folhas e raizes de mandioca 
(Manihot esculenta Crantz). (Cyanogenic toxicity in cassava leaves and roots). Re
vista Ceres 27(153):557-560. Port., Sum. Engi, 10 Refs. 
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Cassava. Laboratory experiments. Leaves. Tubers. HCN content. Clones. Cyanogenic
glycosides. Brazil. 

The HCN content of leaves and roots of cassava was determined on 10 clones cultivated inthe state of Minas Gerais, Brazil. The results ranged from 0.086-0.300 mg/g in tile roots, andfrom 0.173-0.478 mg/g in the leaves. A negative correlation (r 0.382) was observed. 
(Author's sumnmary) C03 GO1 

0018 
16118 KEATING, B.A.; BREEN, A.R.; EVENSON, J.P. 1981. Estimation ofstarch and total fermentables content in storage roots of cassava (Manihot esculenta
Crantz). Journal of the Science of Food and Agriculture 32:997-1004. Engl., Sum. 
Engl., 19 Refs., Illus. 

Cassava. Tubers. Starch content. Sugar content. Composition. Dry matter. Australia. 

The relationships between the % of DM, specific gravity, % of starch and of total fermentables in cassava storage roots have been examined in detail. The results corfirm the findingsof previous research that specific gravity can provide a reliable estimate of storage root DMin the absence of drying facilities. A curvilinear relationship of the form l/y =a + bx wasfound to exist between storage root DM and %of starch or fermentables within 1 cv. over arange of ages and seasonal conditions, This relationship shows that the proportion of totalDM present as starch orf fermentables increases for samples of higher DM %. A similarrelationship was shown to exist between specific gravity and %of starch or fermentables. Alinear relationship was also developed between the % of DM and of fermentables based on28 cv. harvested at the same age and under the same seasonal conditions. More informationis required on cv. differences in these relationships over the entire range of DM ard fermen
table % , before widespread use is recommended. Once correctly established, relationshipsbased on DM or specific gravity provide a simple and reliable method of estimating %ofstarch or total fermentables in the storage roots of cassava. Comparisons are made betweenthese results and those reported earlier in the literature, using less precise methods of starch 
measurement. (Author'ssummary) C03 

0019 
16585 BATTISTI, C.R. DE; BATISTA, C.M.; COELHO, D.T.; TELES, F.F.F.; SIL-VEIRA, A.J. DA 1981. Determinago de carboidratos solhveis, redutores e nio
redutores, em cultivares de mandioca (Manihotesculenta Crantz). (Deternination
of soluble, reducing, and non-reducingcarbohydratesin cassava cultivars). Revista
Ceres 28(157):312-317. Port, Sum. Port, Engl., 13 Refs. 

Cassava. Cultivars. Tubers. Carbohydrate content. Sugar content. Soluble carbohydrates.
Brazil. 

Levels of soluble, reducing, and non-reducing sugars (mono and disaccharides) were determined in the roots of 10 cassava cv. The highest levels of soluble reducing sugars werefound in cv. Sabarg Entre Rios and Branca de Santa Catarina; however, the greatest amourts
of soluble non-reducing sugars occurred in cv. Pirassununga and Manteiga. The sugars were
identified as fructose, glucose, and sucrose. (Author'ssummary) C03 

0020
 
16570 OGUNSUA, A.O. 1980. 
 Changes in some chemical constituents during thefermentation of cassava tubers (Manihot esculenta, Crantz). Food Chemistry
5(3):249-255. Eng., Sum. Engl., 13 Refs. 

Cassava. Tubers. Composition. Cyanogenic glycosides.content. Nigeria. HCN. Gad. Cassava flour. pH. Sugar 

Fresh cassava tubers contained cyanogenetic glycosides as HCN 78, CF 13.4, and from the 
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local market, naturally fermented cassava as gari 0.13 and 0.04 in 2 of 5 samples and as 
lafun (3 samples) 0.46-0.50 mg/kg. When gad was prepared in the lab. pH decreased fron 
the initial 6.2 to 3.9 after 4 days, titratable acidity as lactic acid increased from 0.42 to 
0.82%, and the reducing sugar content increased initially. This finished gadi had no HCN. 
(Summary by NutritionAbstractsandReviews) C03 102 

See also 0006 0029 0034 0050 0054 0107 0125 0128 0140 0147 
0153 0163 
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11813 AKARA-LKATALIN, U. 1966. JA study of calcium, magnesium and
sulphur defficiency sym tions of cassava by controlled sand culture. ]n Thailand. 
Kasetsart University. Faculty of Agriculture. Thai., Sum. Engl. 

Cassava. Laboratory experiments. Nutrient solution. Mineral deficiencies. Ca. Mg. S.
Growth. Plant height. Thailand. 

Quartz sand, leached 1](71, used inby dilute was these expt. (4 treatments and 3 replications). T[he treatments were: (I) complete nutrie,,ts in solution: (2) complete nutrients insolution, except Ca; (3) complete nutrient; in ;Jution, except NMg;and (4) complete nutri
ents in solution, except S. Plants lacking S showed stunted growth; at 7.5 too. plant height
was only 78.83 cm. Ca-deficient plants were 94.5 cm tall at 7.5 mo. old which was less thanthat of Mg-delicient plants and of plants with no mineral deficiencies. Chlorosis of stems 
was not as severe as that of Mg-deficient plants. Leaves and petioles were large and long andoften fell off. Leaves from the lower portion of the plants dried from the margin inwards
from leaf to leaf. Young leaves curled upward, and margins wrinkled irregularly. Top growthwas slow and rarely produced new leaves. Dried leaves had a dark brown color with littlechlorosis. Root growth was good, but with few thickened roots, probably because of thelimited space in the pot. Plan ts with Me deficiencs showed similar L'Towth to that of plantswith n, nutrient deficiency. The av. height wsas 98 cm at 7.5 mo. Leaves and stems were
light grc -n with chlorotic spots between the veins. Veins were green, but petioles were lightpurple. In the Iststages of growth leaves did not fall considerably, but at later stages onlytop leaves were left. Young leaves dried up quickly and fell; plants died quickly. The plantsshowed fewer thickened roots: hossever, these were thin and long with a whitish colored and 
an av. wt. of 83 g/plan'.(Complete text) D01 ('01 

0022
 
12037 MORALS, F.M. DI 1976. 
 Projeto: FAO/A.NDA/ABCAR/BNB/EMBRA.
PA/MA; relat6rio preliminar 1975, Estado da Paraiba. troject "AO/AA',.,,'
ABCAR/BA!BitlIBRAI'A/MA. 1975 prelimintar report, state uJ Parail - oluPessoa, Paraiba, Brasil, Associa 'ao Nordestina de Crfidito e Assisttncia Rural. 3 lp
Port., Illus. 

Cassava. Cassava programs. Research. Technology evaluation. Fertilizers. Brazil. 

The preliminary results obtained during the development of a cooperative project in thestate (ifParai'ba, Brazil, among the lood and Agricultural Organization of the United Nations, tire Associasao Nacional para l)ifus o de Adubos, the Associaqffo Brasileira de Cr~dito 
e Assist~ncia Rural, the Ilanco Nordeste do Brasil, the Ministry of Agriculture, and the Empresa Brasileira de Pesquisa Agropecua'ria are given. Objectives were to increase crop produc
tivity by the use of fertilizers and soil amendment 
 as well as by modern cultural practices.uch as adequate soil conservation and preparation, the use of selected seed, adequate plant
ing (time, distance), and pest control. 'lhe project is conducted by means of demonstrative
trials and demonstrations to farmers. Re;ults are included regarding the following crops:arboreal cotton, herbaceous cotton, maize, beans, rice, sugar cane, cassava,sweet potato,
coconut, and avocado. With regard to cassava, results of 10 trials indicate that the fertilizer 
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treatment 6045-30 produced the highest yield, utility, and value/cost. Farmers showed 
interest in the focus given to the use of fertilizers and improved methodology. Perspectives 
of extracting alcohol would stimulate producers' interest in fertilizer utilization. (Summary 
by LB. Trans. by L.M.F.) DOI 

0023 
13794 PILLAYARSAMY, K.; FERNANDO, X.S.; MOIHAMED AZAM, C.A. 1980. 
Response of tapioca to azotobacter inoculation. In National Seminar on Tuber 
Crops Production Technology, Coimbatore, India, 1980. Proceedings. Coimbatore, 
Tamil Nadu Agricultural University. pp.62-63. Engl., 8 Refs. 

Cassava. Field experiments. Inoculation. Azotobacter. Plant development. Tuber produc
tivity. India. 

Treatment with Azotobacter sp. (family Bacteriaceae) is known to promote plant growth and 
increase yields of a wide range of crops. In a field trial, cassava cuttings were dipped in Azoto
bacterslurry for 15 min. nrd planted in an Azotobacter enriched soil. The tuber yield from 
almost all the treatments having Azotobacter inoculation (16.69-22.82 t/ha) was higher than 
the resp. control (14.49-18.96 t/ha). Azotobacter soil application in all treatments recorded 
an increased yield ranging from 5.7-30.7%. Azotobacter treatment indicated the possibility 
of reducing fertilizer N by some 37.5 kg N/ha. (Summary by Abstracts on Tropical Agri
culture) DOI COI D03 

0024 
15244 ISLAM, A.K.M.S.; EDWARDS, D.G.; ASIIER, C.J. 1980. oH Optima for 
crop growth. Results of a flowing solution culture experiment wit0 sit species. 
Plant and Soil 54(3):339-357. Eng., Sum. Eng., 67 Reis., Illus. 

Cassava. Laboratory experiments. Nutrient solution. pH. Growth. Ca. Cu. N. Mg. Mineral 
deficiencies. 

Ginger, cassava, maize, wheat, french beans, and tomato were grown for periods up to 6 wk. 
in continuously flowing nutrient solutions at 7 constant pH values ranging from 3.3-8.5. All 
species achieved max. or near-max. growth in the pH range 5.5-6.5. However, there were 
substantial differences in the ability of sptcies to grow out-side this range. Ginger and cassava 
were the most tolerant species to low solution pH, while ginger and tomato were the only 
species to show no yield depression at the highest solution pl. Roots of all species at pH 3.3 
and some species at pi 4.0 exhibited symptoms of H ion injury. In addition, the concn. of 
Mg in the tops of all 6 species, of N in the tops of tomato and cassava, and of Mn in the tops 
of maize at these pli values were inadequate for optimal growth. Growth depression at high 
solution pi was associated with Fe deficiency in maize and wheat and with N and/or Cu 
deficiency in cassava. The relevance of the present results to crop growth under field condi
tions ir discussed. The complex interp!ay of plant and soil characteristics militates against 
precise definition of an optimum ptt range for the growth of a particular crop unless the soil 
is also specified. (Author'ssummary) D01 C01 

0025 
15792 FERTILIZER RESPONSE of major food crops in Bangladesh and Indonesia. 
1980. News in Brief 3(2):9-16. fngi. 

Cassava. Field experiments. Fertilizers. N. P. K. Costs. Income. Tuber produivi y. Indone
sia. 

Results oi feztiizLei tridis with applications of NPK conducted in Bangladesh with rice are 
given. In Indonesia fertilizer trials on maize, cassava, and soybeans showed significant 
responses usually to N and P, and in some areas to K. Cost-benefit ratio for maize varied 
from 1.7-2.9, for cassava from 2.9-12.9 and for soybeans from 1.2-12.9. Variations were 
associated inter alia with type and levels of fertilizer. Tables are included on each crop. 
(Summary by Abstracts on TropicalAgriculture) DOI D03 
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16128 HAQUI., I.: WALKIR, W.M. 1980. Effect of nitrogen sources on cassavayields in Sierra Leone. Communications in Soil Science and Plant Analysis II(12):
1167-1173. lngl., Sum. Fngl., 12 Refs. 

Cassava. Field experiments. Fertilizers. N. Tuber productivity. Sierra Leone. 

Two expt. were conducted oilcuttings of cassava cv. Cocoa planted in upland soils low illnutrients in Sierra Leone. Ilighest N utilization was observed wh'len ammonium sulphate andurea were applied in 3 split applications, but tuber yield was low. Various N applications
and sources did not increase fresh tuber yield and indicated the low N requirement of the
local cassava cv. (Sumnmary bY I'hhd Crop Abstracts) D01 )03 

0C27 
16129 IIAQUE, I.; \.ALKER, W.M. 1980. Direct and residual effects of P sources on cassava in Sierra Leone. Comniiications in Soil Science and Plant Analysis II
12):I1175-I 180. Engl., Sum. Engl., 9 Ref's. 

Cassava. Field experiments. Fertilizers. P).Urea. Tuber productivity. Sierra Leone. 

Direct, residual, and cumulative effects of various sources and rates of P were studied onupland soils (Sierra Leone) using cassava cv. Cocoa as an indicator crop. Source and rate of Pdid not affect utilization, ano yield was not increased by initial applications when compared
to the control. Increasing rates of P resulted in 
an incre:2e in soil available '.There was afresh tuber yield response to residual effects of triple superphosphate and urea ammoniumphosphate. (Suinmarv h' licld Crop Abstracts) DOI D03 

0028 
16186 MA(ALIIAIS. P.C.; BEGAZO, J.C.I..O.; PAULA, J.F. 1; DIE:LIPO, BSV. 1980. 'feitos de niveis, de 6pocas e de localizaqb'o do cloreto de potissio em
alguns caracteres das rahzes de mandioca. (l"'Jfcts ofi'els, tilne, and localizationof potassiuni chlorideon some cassava root characteristics).Revista Ceres 27(151):
215-223. Port., Sum. Port., EIngl., 16 Refs. 

Cassava. Field experiments. Fertilizers. K. Tuber productivity. Starch content. Brazil. 
'[le objective of this work was to evaluate the effects of levels, methods, and time of potash
fertilization on cassava 
 yield. '[le cassava var. Cacau was used and the expt. carried out on ared-yellow cambic Podzolic soil, terrace phase. The crop was harvested 10 mo. after planting, and the t'ollo\%ing root characters were analyzed: no., length, 0, wt., and starch content.
'r'he no. of' roots and root vvt.
were not significantly affected by the different levels of K2 Oapplied. This result was obtained because the soil utilized was high in available K, and
because of the short period of time that the culture stayed in the field. The time of fertiliza
tion did not havL, any effect on the characters studied. The potash application in the planting furrow resulted in a greater density of the root, while broadcast application contributed
 
to a greater root length. (Atthor's mvniar.') DOI D03
 

0029
 
16200 OKEKlE, J.D.; OBI(;I-SAN,G.C.; KANG, B.T. 1979. 
 Effect of fertilizerapplication on nutrient concentration and growth relationships in cassavaflanihot 
spp. Journal of Root Crops 5(1/21:1-7. Engl., Sum. Engl., 8 Refs., Illus. 

Cassava. Field experim nts. Fertilizers. Bitter cassava. Sweet cassava. N. P. Dry matter.Mineral content. LUaves. Petioles. Stems. Growth. Tboer productivity. Nigeria. 

The relationship between applied fertilizer, nutrient concn. and DM production in cassava was studied. A fertilizer combination of NP was most favorable for DM accumulation andnutrient uptake on a loamy sand soil in Nigeria. Percent N in the various plant parts increased with increasing rates of' applied N; P and K in blade and stem appeared to decrease 
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with increasi:ng amounts of added N, but petiole K showed a linear positive response to 
applied N. Blade N at 3 mo. was well correlated with whole plant dry wt.at 3 mo. and tuber 
yield at 12 mo. (Extracted from author's summnarv) DOI C03 COI 

0030 
16511 WI OLIY, D.W. 1980. Fertilize cassava to produce better quality planting 
material?. Tropical Root and Tuber Crops Newsletter 11: 17-1',0. Engi. 

Cassava. Field experiments. Soil fertility. Cuttings. Fertilizers. K. Colombia. 

In a field expt. in Colombia the nutritional *statusof the soil was reflected not only in the 
total growth and root yield of fertilized cassava crops but also in the nutrient content and 
wt. of the individual stem cuttings. Comparing cuttings of same length but different P'and, 
therefore, different DM contents, showed that the largest 0 cuttings regenerated with the 
most rapid shoot growth in the 1st few wk. after emergence. K fertilizer increased the DM 
content and the JV of the ste'n. Thus, giving additional K fertilizer to those plants "ear
marked" to give stem cuttings for plandng will result in obtaining elite planting material. 
(Summary' by A bstractson Tropical Agricufturej DO 1 D02 

0031 

16530 DUANGIATRA, P. 1980. Fertilizations and soil managements for main
taining and increasing the productivity of cassava cultivated soils. In Kasetsart 
University. Department of Plant Pathology. Research reports 1977-1978. Bangkok, 
Thailand. pp.91-92. Thai., Engi. 

Cassava. Field experiments. Soil fertility. Cultivation. Thailand. 

A preliminary survey on the soil condition and cassava production was carried out in major 
cassava-growing areas in the SE and NE provinces of Thailand (Cholburi, Rayong, Chantabu
ri, Nakhon Ratsima, Chaiyapum, and Khon Khaen). The results and information obtained 
revealed that most of the soils under study were low in fertility and often susceptible to 
erosion, especially those n slopes and inclined fields. Most of the farmers in the SE regions 
fertilized their land while the majority of farmers in the NE did not. Among the problems 
faced by those using fertilizers was the determination of their most effective use, especially 
regarding sources, rates, methods, and time of application for specific soil types and environ
ments. The information gathered from this study lead to a field trial at the student training 
farm at Sriracha, Cholburi to investigate the response of a local cassava var. to fertilizers N, 
P, and K as well as their combination ratio. This expt. is in progress and results will be 
reported later. (lFull text) DOI 

0032 
16136 BAKER, G.; FUKAI, S.; WILSON, G.L. 1981. Response of four cultivars 
to water stress. II Cassava Research Program. St. Lucia, Australia, University of 
Queensland. Department of Agriculture. p.88. Engl. 

Cassava. Field experiments. Water stress. Cultivars. Selection. Tuber productivity. Dry 
matter. Gros th. Carbohydrate content. Australia. 

An expt. was conducted to determine from chosen cv. whether growth rates can be sustain
ed with a limited water supply and to investigate drought tolerance mechanisms. From cv. 
studies under favorable growi.ig conditions M AUS 7, M AUS 10, M AUS 19, and CMC 84 
were selected for tuber yield, total DM production, carbohydrate distribution, and genetic 
diversity. Mild water stress was established using plastic ground sheets to exclude rain. Ex
clusion of water took place at different growth stages. Growth during and after water stress 
periods was compared to cv. having no exclusion of rainfall. Patterns of carbohydrate distri
bution, root depth, rooting density, and leaf diffusive resistance were measured. These 
factors were analyzed in relation to total tuber production under limited available soil 
moisture. (Full text) 1)01 C01 

i5
 

http:growi.ig


0033
16165 ANGULO G., R.E. 1980. Fertilizaci6n con nitr6genoy potasio de la asociaci6n yuca y maiz en un inceptisol de Turrialba. (Fertilization with nitrogen andpotassin of the association cassava and maize in an inceptisol ofTurrialba). TesisMag. Sc. Turrialba, Universidad de Costa Rica. Centro Agron6mico Tropical de Investigaci6n y I'nsefianza. 159p. Span., Sum. Span., Engl., 98 Refs., Illus. 

Cassava. Field experiments. Inter-cropping. Maize. Fertilizers. N. K. Tuber productivity.
Plant development. Costa Rica. 

The effect of the nutrients N and K on agronomic performance, nutrient extraction byplants and food production in the system cassava associated with maize was studied ascompared with their resp. nionocultures at Centro Agron6mico Tropical de Investigaci6n yEnscfianza (CATIE), Turrialba, Costa Rica. 'Fhe soil used belongs to the Instituto series,normal phase and has been classified in the subgroup Typic Distropept with moderate drainage, pll 5.2, and medium soil fertility. The exptl. design was split-plot with 3 replications.Main treatments were: cas;ava + maize in association and cassava and maize in monoculture. Subtreatments consisted of N rates of 48, 80, 160, 240, and 272 kg/ha and K ratesof 69, 115, 230, 345, and 391 kglia applied in bands at each side of the maize and cassavarows. Cassava var. Valencia and the maize Tuxpefio-l ws'ere used; both crops were plantedsimultaneously in June 1978. Soil N did not decrease appreciably in the 3 systems. Exchangeable K on plots in monoculture Hcreased with rates of K.O > 230 kg/ha 140 daysafter planting; this did not occuf in the plots with cassava and maize in association. At 360days after planting, exchangeable K increases were similar in both cassava in monocultureand in associattion with maize. Cassava total biomass production \was hardly affected by thecompetition of maize plants. Also, morphological changes observed when the cropswere 
were grown in association such as less branching and a greater height of cassava plants.Yields of cassava roots were the same for cassava in monoculture and in association withmaize and did not show response to the fertilizer applications. At every fertilization rate,the associated system gave LIiR > 1.0. The highest LIER was 1.81 registered for the treatment which consisted of 240 and 115 kg of N and KO/ha, resp. In a similar manner, thehighest Area Time Equivalent Ratio (ATER) was 1.32 and corresponded to the same treatment. '[le highest yields of the edible production for both crops with regard to the nonedible plant portion sw'ere obtained when the N to K,O ratio was 0.69. This ratio may beobtained with a fertilization rate of 48 and 69 kg of IN and KO/ha, resp. The fertilization

rate of 240-120-115 kg of N, PO , and K. 0/ha, resp. is suggested when land is t',e limitingfactor, yielding 21.14 MT of cassava/ha. Due to the similar benefit:cost ratio, the fertilization rate 80-120-115 kg of N, P:() , =nd K,0/ha, resp. would be another option when thelimiting factor is unavailable capital for the farmer, obtaining similar yields. It is assumedthat with the rate 48-120-69 N, P2 05 , and K20/ha, resp. is a more economical option,
yielding 20.70 MT of cassava/ha. (Aitthor sttniar. 1)01 KOI 

0034
1' 150 IAKI,, G.; FUKAI, S.; WILSON, (;.L. 1981. Response of cassava towater stress. In Cassava Research Program. St. Lucia, Australia, University of
Queenland. Department of Agriculture. pp.55-57. FngL., 2 Refs., Illus. 

Cassava. Field experiments. Irrigation, Water stress. Tuber productivity. Dry matter.
Growth. Plant physiological processes. Australia. 

Tlie effects of different levels of available soil moisture on growth and tuber yield andphysiological response of cassava 'ere studied. 'Iwo irrigation expt. were conducted, one atRedland Bay and tile other at Dalby. Australia with cv. NIAUS 7. Both expt. ws'ere plantedin Sept.-Oct. 1979 and included treatments of frequent irrigation, infrequent irrigation, andno irrigation. At Redland ]la\', rainfed plants experienced sevral water stress periods.Yields of 13 t of storage organ l).I/ha were obtained after 10 mno. of growth. The relationship between storage organs and total ,lant I)Mwas independent of the irrigation treatment. Total plant DNI production ws'as much less at Dalby and hence storage organ yieldmuch less than that at Redland 
was 

Bay. Since the Dalby site had large soil water deficits in thetreatment without irrigation, the relative difference of tuber yield between the irrigated and 
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the non-irrigated treatments was large. Results indicate that the stomatal control of water 
use in cassava is so effective and rapid that leaf water potential did not vary between irriga
tion treatments. (Suimnar' by 1.G. Trans. by L.M.F.) DOI C03 

0035 
15752 OLIVEIRA, S.L. D'; MACEDO, M.M.C.; PORTO, M.C.M. 1980. Exigdn
cias hidricas da mandioca. (Water requirements of cassava plants). Cruz das Almas-
BA, Brasil, -mpresa Brasileira de Pesquisa Agropecuiria. Centro Nacional de Pes
quisa de Mandioca e Fruticultura. Comunicado ticnico no. 11. 5p. Port., 3 Refs., 
Illus. 

Cassava. Field experiments. Water stress. Irrigation. Tuber productivity. Water requirements 
(plant). Brazil. 

A random block design expt. with 6 treatments and 4 replications using cv. Aipim Bravo (12 
mo. growth cycle) was conducted at the Unidade Estadual de Pesquisa (UEP) of Irec6, state 
of Bahia, Brazil to determine the effects of soil wate r stress on cassava root yield. Treatment 
I was an irrigated crop (check); treatments 2-6 included periods of water stress from 2 mo./ 
treatment successively up to 11 o. Irrigation by infiltration was carried out every 7 days 
(44 mm water/irrigation). According to the results obtained, it is concluded that the periods 
between 30-150 days after planting are the most critical regarding water stress; while water 
stress after the 6th mo.does not significantly reduce yields, irrigation during the last 3 mo. 
of cultivation is still necessary. (Summary h' IK(G. Trans. hy I..IJK 1)01 1)03 

0036 
15718 RAMIREZ, A. 1978. Fertilizaci6n de la yuca (Manihot escudentaCrantz). 
Fertilizaci6n de [a yuca en sucks de losdepartamentos del Cauca y del Valle del 
Cauca. (Cassava .fertilization. Cassava Jertilization on soilsof Cauca and 'alle del 
Cauca, Colombia). In Instituto Colombiano Agropecuario. Programa Nacional de 
Suelos. Informe de Progreso 1978. Bogoti. pp.104-108. Span. 

Cassava. Field experiments. Fertilizers. N. P1.K. Cultivars. Tuber productivity. Colombia. 

Two trials, one in Darien, Valle del Cauca and the other in Popayan, Cauca (Colombia), 
were established to determine the influence of the method of ie:'ilizer application (in 
bands, in hills the plant, and in furrows) and the of 200-,,-0-150 kg N-P2 0 5 around rate 
K2 0/ha, resp. on the root production of 11 cassava cv. and 3 regional cv. There were no 
differences due to the method of fertilizer application in Darien; likewise, there was no 
response to fertilization at the site in Popayan. lowever, a wide var. difference was 
observed. Another expt. was carried out at 10 sites in Cauca and Valle del Cauca using 1 
regional and I improved var. at each site to determine the response of cassava to NPK 
fertilization, and more specifically, to establish the max. and min. response limits to each 
nutrient, to study their interactions, and to correlate soil analyses and the response to P 
and K. A marked response to fertilization was observed at sites in Santander, Palmira, and 
Caicedonia (< 1200 m in alt.) with a growth cycle < 12 mo. At sites of higher alt., Darien 
and Popayan, cassava showed little response to fertilization (growth cycle > 14 mo.). (Stan
mary by KG. I 1)01 I)03Trans. by ... 
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16152 KEATING, B.A.; HERBERT, S.; EVENSON, J.P. 1981. Cassava response 
to photoperiod. In Cassava Research Program. St. Lucia, Australia, University of 
Queensland. Department of Agriculture. p.50. Engl. 

Cassava. Field experiments. Cultivars. Photoperiod. Growth. Shoots. Tubers. Temperature. 
Australia. 

The effects of photoperiod on cassava growth and development were examined in a series of 
4 control!ed environment studies. Although tuber initiation was somewhat promoted for 
both M AUS 7 and M AUS 10 under a 10 h photoperiod, total no. of tubers were about the 
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same for plants grown under a 10 and 16 h photoperiod. However, the subsequent balancebetween shoot and storage root growth expressed in terms of distribution ratio, DR = Astorage root dry wt. (DW)/A total DW, strongly favored shoot growth in long days (DR = 0.15 and 0.37 for 
(DR 

M AUS 7 and M AUS 10, resp.) and storage root growth in short days= 0.49 and 0.68 for M AUS 7 and M AUS 10, resp.). Distribution to storage roots wasquantitatively reduced in M AUS 10 with each additional I I increment used in anotherexpt. comparing 10, 11, 12, 13, 14, 15, and 16 1iphotoperiods although the 12-13 h periodwas a critical part of the response curve. A treatment consisting of a short day (10 h) plus a1 h nightbreak in the middle of the dark period produced long day type growth. A smallinteraction between temp. and photoperiod was detected in a 3rd expt., in that the increasein HI under short days (10 h vs. 14 i) was greatest at lower ttemp. (28/22°C vs. 34/28"C).Differences in cv. response to a range of photoperiods (11, 12, 13, and 14 h) were identifiedin a 4th expt. Assimilate distribution was not affected by photoperiods in this range for thecv. M AUS 7 and Ceiba but longer photoperiods strongly favored shoot growth at theexpense of storage root yield for cv. CMC 84. (Full text) DOI COI 
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17130 CONNOR, D.J.; COCK, J.H. 1981. 
 Response of cassava to water shortage.2. Canopy dynamics. Field Crops Research 4(4):285-296. Engl., 'Sum. Engl., 13 
Refs., Illus. 

Cassava. Field experiments. Cultivars. Water stress, Leaf area. Foliage. 

Crops of 2 cv. of cassava, M Col 22 and MMex 59, were subjected to water shortage duringthe period 12-20 wk. of their growth cycle. The crops were then allowed to recover until afinal harvest was made at 10 mo. Measurements of the components of leaf area production(i.e. rate of apex production, rate of leaf production/apex, and rate of leaf expansion) weremaintained along with measurements of leaf senescence for the entire crop cycle. The lossof leaf area during water stress is shown to be dominated by restricted leaf area developmentand not by leaf loss. Leaf life was increased under stress. Leaf size was the most sensitive 
parameter of leaf area production and the most responsive following the release from stress,but apex production and the rate of leaf production/apex were also susceptible. The relianceon reduced leaf formation rather than leaf fall is an important feature of an efficient C
balance under stress. (Author's summary) DOI 

0039
 
16148 
 FULTON, M.C.; ASHER, C.J.; BELL, L.C.; EVENSON, J.P. 1981. Nutritional studies with cassava on rehabilitated land mined for bauxite at Weipa, N.Queensland. In Cassava Research Program. St. Lucia, Australia, University of
Queensland. Department of Agriculture. pp.62-63. Engl. 

Cassava. Field experiments. Fertilizers. N. P. K. Mg. S. B. Zn. Cu. Mo. Tuber productivity.
Australia. 

To determine the nutritional requirements of cassava on mined land at Weipa (N. Queensland, Australia), a field expt. was set up at Andoon to assess the response of cv. M AUS 7over 2 wet seasons to various levels of each one of the elements N, P, K, Mg, S, B, Zn, Cu,and Mo. The crop was planted in Jan. 1978 and harvests were made 17 and 66 wk. afterplanting. At the 2nd harvest, max. yields of tubers and planting material were obtained withrates of 100, 200, 300, 20, and 16 kg of N, P, K, Mg and Zn/ha, resp. There was no significant response to the application of S, B,Cu, or Mo. (Sunmary by F G. Trans. by L.M.F.)
D01 

0040 
16520 HOWELER, H. 1981. Nutrici6n mineral y fertilizaci6n de la yuca (Manihot esculenta Crantz). (Mineral nutrition and fertilizationof cassavaj. Cali, Colombia, Centro Internacional de Agricultura Tropical. Serie 09SC-4. 55p. Span., 172 
Refs., Illus. 
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Also in English. 

Cassava. Research. Nutritional requirements. Soil requirements. Absorption. Plant develop
ment. Mineral deficiencies. Symptomatology. pH. Natrient solution. Soil analysis. Soilamendments. Agricultural lime. Cultivars. Selection. Resistance. Pests. 

A literature review is given on the nutritional requirements of cassava on the basis of thefollowing aspects: nutrient removal, accumulation, and conen. in the plant; diagnosis ofnutritional problems (deficiencies and toxicities) through symptoms, soil and plant analyses,
and the application of various nutrients and the observation of plant response; response tofertilization (macro and micronutrients); liming; methods and the time of fertilizer application; selection of cv. tolerant to soil problems; and the nutritional status and pest and
disease tolerance. Researcl, priorities on nutrition and soil fertility requirements in areas
with marginal soils are described. Tables on nutrient conen. and color photos on deficiency 

of tapioca (Manihot esculenta Crantz) 

and toxicity symptoms are included. (Summary by 1KG. Trans. by L.M.I) DOI 

0041 
16578 SELVARAJ, K.V.; KALIAPPA, R.; RAMASWAMI, P.P. 1977. Response 

to water and nutrient levels. South Indian 
Horticulture 25(2):62-64. Engl., Sum. Engi., 8 Refs. 

Cassava. Field experiments. Irrigation. Fertilizers. N. P. K. Tuber productivity. Water re
quirements (plant). India. 

An expt. was conducted at tie Tamil Nadu Agricultural U., Coimbatore (India), in a welldrained sandy clay loam soil to study the effect of different moisture regimes in combi
nation with different levels of fertilizers. A split-plot design was used. Cassava cv. Malavella 
was subjected to 7 irrigation treatments: irrigation at 60, 40, 20, and 0%available water andirrigation at 5, 10, and 15 days after reaching 0%available water. Three fertilizer levels were
applied: 50-50-100 kg NPK/lia, 50-100 kg NK/ha, and 50 kg N/lia. Plant yield and water useefficiency were determined. (Summary by Current Annotated Bibliography of Irrigation)
DOI D03 

0042 
16571 IKEDIUGWU, F.E.O.; EJALE, A.U. 1980. Root-surface mycoflora of 
cassava (Manihot esculenta) and post harvest rot of the tubers. Mycopathologia
71(2):67-71. Engl., Sum. Engl., 19 Refs., Illus. 

Cassava. Laboratory experiments. Tubers. Aspergillus. Fusaritam. Isolation. Deterioration. 
Post-harvest losses. 

Rhizoplane fungi were isolated from roots washed in serial changes of sterile distilled waterand plated out on potato-dextrose agar. A small group whicl included Aspergillus niger,
Botryodiplodia tthobromnac, Ftsariumsolani,Penicilliumjavanicwn, Penicilliumn sp,and Tri
chodenna sp. were consistently associated with the root surface. While B. theobromae andI. solani were strongly pathogenic on freshly harvested tubers, causing extensive rot, A. niger was only mildly so. Tile removal of the rhizoplane mycoflora by surface sterilization
using calcium hypochlorite and subsequent incubation in loosely tied polyethylene bagsextended the storage life of the tubers considerably. (Author's sum mnary) DOI E03 D04 

0043 
16576 CONNOR, J.H.; PARRA, G.E.D.J.; COCK, 1981. Response of cassava to
water shortage. 1. Growth Fieldand yield. Crops Research 4(3):181-200. Engl.,
Sum. Engl., 30 Refs., Illus. 

Cassava. Field experiments. Cultivars. Water stress. Growth. Harvesting. Soil moisture. Dry 
matter. Colombia. 

Rainfall was withheld from crops of 2 cassava cv. M Col 22 and M Mex 59, for 10 wk. 
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commencing 12 wk.after planting. The recuperation phase continued until tile crops were
10 mo. old. Sequential harvests were ma,e to define the effect of water shortage on rates of 
crop growth and the distribution of the biomass in the various component organs. Measure
ments were also made of the soil water content, fine root distribution,and sugar and starchcontents of stems and storage roots. Biomass production was substantially reduced especial
ly during the 2nd half of the stress period. M Mex 59 maintained the higher LAI during the 
stress and was least affected in total biomass production. The proportion of biomass in 
storage roots increased under stress, particularly in M Mex 59, and the modified distribution 
pattern persisted during the recovery. th ,At 10 mo. - M Col 22 control at 11.2 t/ha out
yielded the stress p.jts of M Col 22 (7.6 t/ha) and the M Mex 59 control (7.3 t/ha). The
previously stressed M Mex 59 (10.7 t/ha) outyielded the M Mex 59 control and was not
significantly different from the M Col 22 control. Results are discussed in terms of 2 
published models of assimilate allocation in cassava. (Author'ssummary) D01 COI 

See also 0120 0190 
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D02 	 Cultivation Practices: Propagation, Planting 
Weed Control and Harvesting 

0044 
13470 VILLANUEVA, M.R.; LABRA, J.S. 1979. Planting methods fol optimiza
tion of cassava yield. Radix l(1):5-6. Engl., Illus. 

Cassava. Field experiments. Planting. Germination. Tuber productivity. Timing. Philippines. 

Three planting methods of cassava var. Golden Yellow were assessed in the Philippines.
Cuttings were planted vertically, horizontally, and inclined, spaced 1 m between rows and
75 cm between plants. The %germination, height. vol., no. and wt. of marketable and non
marketable tubers, and easiness of harvest were registered.Two planting seasons, March and
July 1977 (corresponding to the dry and wet seasons, resp.), were considered. The no. and 
wt. of marketable tubers were high for the July pranting and there was no variation between 
planting methods within the same growing season;nor were there differences in the %emer
gence between methods in seasons there were someboth although differences in height.
(Summary by IV4I.S. Traits. by L.M.F.) D02 D03 

0045 
14682 PRCRTC RECOMMENDS selection and preparation of cassava seedpieces.
1979. Radix 2(2):10-11. Engl., Iflus. 

Cassava. Cuttings. Planting. Gerr-ination. Storage. Philippines. 

The Philippine Root Crop Research and Training Center (PRCRTC) gives severai -ecom
mendations for the selection and preparation of cassava cuttings for planting. Among the
factors that shou!d be taken into consideration are the maturity of the cutting, which some
times depends on the var. or on the relative size of the pith (> 50% of the total 0); thelength of the cutting will depend on the availability of the planting material and the ease of 
handling; and planting depth (not greater than 30 cm in vertical planting). Cuttings should
be prepared only when the field is ready for planting; if it is necessary to store the cuttings,
they should be tied in bundles and places with high RH should be chosen, such as areas nearcreeks or canals. Stems should not be stored for than 1 mo.more and the end portions
should be discarded; the time of latex appearance will determine the length of the portion.
The cut should be transverse and made in the air, not against a hard surface, or a saw may be
used to cut several at a time. (Summary by LB. Trans. by L.M.JK) D02 

0046 
15791 DAPHNE, P. 1980. Cassava: a South African venture. Optima 29(1):61-68.
Eng., Illus. 

Cassava. Field experiments. Harvesting. Timing. Tuber productivity. Uses. Cultivation. Afri
ca. 

From many trials conducted in S. Africa it is concluded that the min. annual av. temp. for
successful cassava production is 20'C, which restricts cultivation to eastern areas of the
country 	up to 31°S lat. and an alt. of up to 800 m. In Transvaal and Natal hbout 1 million 
ha could be planted to cassava. Trials showed that extension of the harvest period from 1-2 
yr increased yield by 94% . Of the cassava var. M. Saf 2 after 2 yr under commercial cultiva
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tion in the less fertile soils of the proposed production areas, a yield of 48 t/ha can be 
expected. As well as food, alcohol and starch, cassava also produces cheap fresh feed for 
cattle: leaves provide protein; roots, carbohydrates; and stems, roughage at a cost of approx.
1 cent/kg as compared to 15 cents for maize composite feed. In 1979 a center for cassava 
research was established at Mtunzini on the north coast of Natal. (Summary byAbstracts on 
Tropical Agriculture) D02 102 

0047 
15797 MOHAMED SENAWI bin MOIAMED TAMIN; DI. IRGH, P. 1979. 
Regenerat'on of cassava plants from axiUlary meristems: a short communication. 
Mededeligen van de Faculteit Landbouwwetenschappen 44(3/4):1109-1112. 
Engl., Sum. Engl., 9 Refs., Illus. 

Cassava. Laboratory experiments. Tissue culture. Cuttings. Culture media. Germination. 
Apical meristems. Shoots. 

Multiple axillary shoots were regenerated from stem-node tissues cultured in vitro. 
Ilormonal combinations of benzyladenine (BA) at concn. between 0.5-1.0 mg/i with either 
0.1 mg/I NAA 0.1 mg/l 2-naphthyloxyacetic acid (NOA) or 2.0 mg/l 3-IAA induced the 
shoots regeneration during the initial culture and the subsequent subculture phases. Rock
wool was found to be a good intermediary substrate for rooting and plantlet establishment. 
Over 70% of the plantlets survived to be finally transplanted into pots. (Author's summary) 

)02 

0048 
16167 MOIlARANA, T.; MOIIANTY, S.;LENKA, P.C. 1980. Effectoftypeof 
cuttings and methods of planting on rooting in cassava. Madras Agricultural Journal 
67(10):655-657. Engl., Sun. Engl., 2 Refs. 

Cassava. Field experiments. Cuttings. Planting. Roting. Germination. Growth. Tuber pro
ductivity. 

Terminal, middle, and basal cassava cuttings were planted vertically, inclined (60 and 30'),
and horizontally to study their effect on rooting and earl9 growth. The vertical method of 
planting of basal cuttings was found to be superior to inclined and horizontal planting. 
(Authorssuinmary' D02 COI 

0049 
16509 CIIANDRA, S.; SIIARMA, A.P. 1981. Experiments on cassava production 
technologies in Fiji. Agricultural Mechanization in Asia, Africa and Latin America 
12(1): 19-21. Engl., Sum. Engl., 7 Refs., Illus. 

Cassava. Field experiments. Technology evaluation. Cultivation systems. Fiji. 

rhe traditional~animal, and tractor-based systems of cassava production were assessed under 
field conditions in Fiji. These producion systems are evaluated in terms of biological,
economic, and energy measures. It is concluded that the traditional and animal production
systems are extremely labor intensive and incur the highest production costs. The highest 
gross margin/ha from cassava was obtained in the tractor production system. However, the 
tractor production system is very inefficient in terms of energy use/unit of food produced.
(Swmiaryv by Abstracts on Tropical Agriculture) D02 

0050 
16514 MEYRELES, L.; MACLEOD, N.A.; PRESTON, T.R. 1977. Forraje de yu
ca como fuente proteica: efecto de la densidad de poblaci6n y edad al corte. 
(Cassava as a source of protein: effect of population density and age at cutting).
Producci6r, Animal Tropical 2:18-26. Span., Sum. Span., 6 Refs., Ilus. 

22 



Cassava. Field experiments. Laboratory experiments. Planting. Spacing. Harvesting. Timing.Productivity. Forage. Dry matter. Protein content. Dominican Republic. 

Forage production, the no. of leaves, petioles, and stems, and the composition of thesefractions were studied on a series of plots planted to cassava var. Zen6n with different
spacings. Plant population was n.'iatively correlated to their fresh wt. and positively with theproduction of forage/ha, both : . fresh and dry basis. With tle highest population 53,000
plants/ha, wt./plant was 0.99 ± ;.35 kg and production on a fresh and dry basis was 52,470and 10,861 kg/ha, resp. There were indications that the same age and at high population
densities there was a lower no. of stems and that these were less lignified. Increased age atthe I st cutting (from 3 to 5 mo.) increased the % of stems while the no. of leaves decreased as well as that of petioles. These relations were similar on both fresh and dry basis. DM
content (29%) and CP content in DM (21%) in leaves did not vary with the age at the 1stcutting, but DM in petioles and stems increased while protein content in these rations decreased with age. In the plant canopy, DM content increased from 20 to 23%and CP in DM
decreased from 18 to 13%as age at the 1st cutting increased from 3 to 5 mo. (Author'ssum. 
mary. Trans. by L.M.F.) D02 C03 

0051 
16510 CItANDRA, S. 1980. Root crop production systems studies in Fiji. Tropi
cal Root and Tuber Crops Newsletter 11:21-23. Engl., 4 Refs. 

Cassava. Research. Cultivation. Fiji. 

Current and recent research into root crop production systems is summarized, concentra
ting on taro, cassava, and yams. The annual production of 35,000 t of cassava is practicallyall consumed locally. Very little is traded in the local m:,rkets. The types of research done on these crops are listed and discussed. They include: accessions and germplasm collection,
var. selection, planting material, storage ability, fertilizer responses, plant populations, and
harvesting. (Stuninary by Abstracts on TropicalAgriculture) D02 

0052
 
16535 FUKUDA, 
 W.M.G. 1980. Tcnica de polinizaq'fo manual de mandioca.
(Ilandpollination techniqueIbr cassava). Cruz das Almas-BA, Brasil, Empresa Bra
sileira dc Pesquisa Agropecuiria. Centro Nacional de Pesquisa de Mandioca e Fruti
cultura. Miscelhnea no. 01. 3p. Port., 4 Refs. 

Cassava. Pollination. Pollen. Flowering. Brazil. 

A hand pollination technique for cassava is described in detail. If it is done with care, it ispossible to obtain 80% germination. A well-trained technician can pollinize up to 60 
flowers/day. (Summary by F.G. Trans. by L.M.F.) D02 

0053
 
16173 BURGESS, D.J.W.; WILSON, 
 G.L. 1981. Yield response of three cassava
cultivars to changes in crop density. In Cassava Research Program. St. Lucia, Aus
tralia, University of Queensland. Department of Agriculture. pp.4143. Engl., 3 
Refs. 

Cassava. Field experiments. Cultivars. Spacing. Planting. Tuber productivity. Dry matter.
Plant height. Harvest index. Australia. 

The Department of Agriculture, U. of Queensland, Australia, conducted an expt. with 3 cassava cv., M AUS 15 and M AUS 19 (high Ill) and M AUS 10 (low HI) to determine theeffect of 3 plant populations (10,000, 16,000, and 28,000 plants/ha) on yield. Total DMyield for each cv. was not affected by plant density. Storage organ (roots + planting material) yields for M AUS 10 and M AUS 15 decreased with a population > 10,000 plants/Iabut the yield of NI AUS 19 was not affected. Light interception measurements indicatedthat increasing plant density of NI AUS 19 from 10,000 to 28,000 plhnts/ha reduced the 
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time to attainment of full canopy cover by approx. 1 mo. Height of M AUS 10 and M 
AUS 15 plants was greatly increased at the high population of 28,000 plants/ha; as a result, 
approx. 50 and 12% of the M AUS 10 and M AUS 15 plants, resp., lodged. M AUS 19 was 
the only cv. able to maintain a high Ill at all populations; however, storage organ yield at 
high population was similar to that at low population. (Summary by F.G. Trans. by L.M.F.) 
D02 D03 C01 

0054 
16182 ROJANARIDPICHED, C. 1980. Improvement of cass.va cultural practice. 
In Kasetsart University. Department of Plant Pathology. Research reports 1977
1978. Bangkok, Thailand. pp.89-90. Thai., Engl. 

Cassava. Field experiments. Cultivation. Productivity. Starch content. Tubers. Thailand. 

Cassava was planted in 2 zones of Thailand: one in the east and the other in the NE in order 
to study the different problems regarding production. In the east, farmers planted cassava 
cuttings in an inclined position in well-organized rows. Planting was mostly done on the 
slopes, which resulted in serious erosion during the rainy season; animal traction was used. 
Weed control was the most serious problem since cassava plants could not cosmpete well 
with weeds due to poor soil fertility. 'File postemergence herbicide, paraquat, was widely 
used along with fertilizers 13-13-21 and 15-15-15 at the rate of 16 and 100 kg/rai, resp. 
(6.25 ral 1 ha). Cercospora leaf spot and red spider mites were common; scale insects and 
mealybugs were also found in some areas. In the NE, most of the farmers burnt down the 
stems after harvesting. Planting was not done in organized rows and neither animal traction 
nor fertilizers and herbicides were used. Cercospora leaf spot was common and in some areas 
spider mites and termites attacked cassava. The price of cassava roots depended on the %of 
starch in the roots; the higher the % , the higher the price. Studies showed that medium
sized roots had a higher % of starch than larger roots; there was no difference in the % of 
starch in different parts of the root (apical, central, and basal); and no correlation was found 
between the amount of weeds in the plot and the % of starch in the roots. (Full text) D02 
C03 

0055 
15748 VILLAMAYOR JUNIOR, F.G. 1980. Harvest cassava the farmer's way. 
The Radix 2(1):21. Eng., Illus. 

Cassava. Field experiments. Harvesting. Tuber productivity. 

Three advantages of selective or stagger harvesting are discussed: (1) the labor requirement 
for harvesting is more evenly dispersed; (2) an oversupply in the market is avoided; (3) in 
hilly areas where root crops are generally grown, soil erosion is minimized by the presence 
of some foliar cover at all times. Results of a preliminary study indicated that there was no 
difference between selective and single harvesting either in terms of marketable or total 
yield. Thus, selective harvesting is efficient in terms of produ,:tivity. Furthermore, the 
harvesting period is extended by 2.5 mo. With the present finding, harvesting the farmer's 
way seems to be practical and therefore recommendable. (Sumnary by Abstracts on Tropi
cal Agriculture) D02 

0056 
16121 HICKS, L.N.; FUKAI, S.; BAKER, G. 1981. An evaluation of four 
weedicides for weed control in cassava. In Cassava Research Program. St. Lucia, 
Australia, University of Queensland. Department of Agriculture. pp.45-47. Engl. 

Cassava. Field experiments. Cultivars. Weeding. Herbicides. Australia. 

An expt. was conducted at the Mt. Cotton U. Research Farm, Queensland, Australia with 
4 herbicides in order to compare their effectiveness in terms of weed control or, in the case 
of preemergent herbicides, the reduction in weed emergence, by each herbicide and her
bicide combination and to find and evaluate any toxicity effects which occur when treat

24 



ments are applied to cassava frefhly cut at 30 cm at the beginning of the 2nd growing 
season. Herbicides applied wvre one selective preemergence spray (alachlor), 2 contact. 
knockdown sprays (paraquat, diquat), and one contact-translocated spray (glyphosate) in 
10 treatments: (1) paraquat; (2) paraquat + alachlor; (3) diquat; (4) diquat + alachlor; (5) 
glyphosate; (6) glyphosate + alachlor; (7) paraquat + diquat; (8) paraquat + diquat + 
alachlor; (9) alachlor; and (10) paraquat + diquat + glyphosate. Treatments 1-9 were 
applied in Sept. to each of 4 areas: cassava cv. M AUS 10 and M AUS 7, each cut at 30 cm 
height; both cv. uncut with new shoots on the stem apices, and a weed infested section of 
headland. All contact herbicides gave complete weed kills. The performance of alachlor was 
a little below that expected. Diquat and paraquat damaged cassava foliage; however, recov
ery was complete after 6 wk.; glyphosate caused extensive deformity in leaves over the 
whole plant, which was persistent after 6 wk. Alachlor did not visibly damage the leaves. 
(Summary by F.G. Trans. by L.M.F.) D02 

0057 

16138 CRISP, D.L; EVENSON, J.P. 1981. Effect of temperature and scarifica
tion treatment on the germination of cassava seed. In Cassava Research Program. 
St. Lucia, Australia, University of Queensland. Department of Agriculture. p. 9 0 . 
Engl. 

Cassava. Field experiments. Cuttings. Seed. Germination. Australia. 

Investigation of the effects of various pretreatments and germination procedures for cassava 
seed are under way at the U. of Queensland, St. Lucia, Australia. The seed has a hard testa 
and is frequently slow to germinate. Scarification at the micropylar end of the seed has pro
moted rapid germination and the 1st temp. range trial ( 8-42°C) has indicated an optimum 
range between 26-32 0 C for rapid germination for cv. M AUS I. (Full text) D02 

0058 

16163 TOLEDO, F.F. DE 1961. Mandioca; estudo de produqio de f6lhas, ramas 
e raizes visando o aproveitamento integral da planta. (Cassava: study of leaf, 
branch, and root production ahning at the utilization of the whole plant). Piracica-
ba-SP, Brasil, Escola Superior de Agricultura Luiz de Queiroz da Universidade de S.o 
Paulo. 5 1p. Port., Sum. Port., 28 Refs., Illus. 

Cassava. Field experiments. Cultivars. Harvesting. Timing. Leaves. Foliage. Tubers. Brazil. 

The possibilities of using cassava foliage during root harvesting were studied in the state of 
S5o Paulo, Brazil. The performance of 4 cassava var. (IAC-5/82, IAC-5/127, IAC-5/133, and 
IAC-5/165) was studied during 4 different harvest times (the 1st 10 days of each month 
from May-Aug. successively) for 2 growth cycles in fields of the Plant Breeding Division of 
the Escola Superior de Agricultura Luiz de Queiroz. A random block split-split plot design 
was used with 4 treatments and 4 replications. Root, branch, leaf, and total plant w.t. were 
determined During the 1st growth cycle plant wt. was affected by harvest time, during the 
2nd cycle it was not. Root wt. did not vary significantly due to the different harvest times 
for the 2 growth cycles studied. However, the differences among var. were considerable. In 
general, analysis indicated that harvest times did not affect branch wt. of the var.;leaf wt. 
decreased sharply from May-Aug. in both growth cycles. Branch + leaf production was si
milar to root production for both growth cycles. It is concluded that the use of branches 
and leaves, except those set aside for planting, could improve the economic conditions of 
cassava cultivation. (Sumnmarv bi' F.G. Trans. by J..I} D02 

0059 
15753 MATTOS, P.L.P. DF; CALDAS, R.C.; RIBEIRO, J.V. 1980. Competiqio 
de 6pocas de corte em mandioca (Manihot esculenta Crantz). (Comparison of 
harvest times in cassava crops). Cruz das Almas-BA, Brasil, Empresa Brasileira de 
Pesquisa Agropecu.iria. cSentro Nacin..al de Pesquisa de Mandioca e Fruticultura. 
Comunicado t~cnico no. 14. 4p. Port., 1 Ref. 
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Cassava. Field experiments. Harvesting. Timing. Foliage. Brazil. 

Between 1971 74, three expt were conducted at the Empresa Brasileira de Pesquisa Agrope
cuiria (EMBRAPA)/Centro Nacional de Pesquisa de Mandioca e Fruticultura (CNPMF),
Brazil to assess 3 harvest times at different intervals (all beginning 4 no. after planting) and
determine which one has the highest yield of green material/unit of area. A random block
design was used with 3 treatments and 6 ipications; cv. Milagrosa was used and treatments 
were distributed as follows: (A) cut at 4, o, and 12 mo.; (B) cut at 4, 7, 10, and 13 mo.; and 
(C) cut at 4, 7, and 12 mo. According to the results of the 3 expt. branch production (t/ha)
was not signiticant for the factors expt. and treatments independently: however, branch
production in the interaction expt. x treatment was significant at a 5%level of significance,
indicating an increase in branch production caused by the simultaneous r'ffect expt. x treat
ment. It is concluded that in 3 yr the productivity of the treatments did not differ among
thiemselves in spite of the fact that treatment A had a greater increase in productivity. (Sum. 
mar by PKG. Trans. byi L.M.t.K) D02 1)03 

0060 
16538 MATTOS, I'.L.'. DIJ; SOUZA, A. DA S.; GOMES, J. DE C.; SOUZA, J. DA
S.; CALDAS, R.C.; ALMIFIDA, P.A. DL; MACEDO, M.M.C.; MENDES, R.A.; SAN-
TOS, P.F. DOS; I:ERREIRA, J.R. 1980. Fileiras duplas comprovam superioridade
tambdm a n/vel de produtor. (Advantages of double rows shown in on-farm trials).
Cruz das Almas-BA, Brasil, Empresa Brasileira de Pesquisa Agropecuiria. Centro 
Nacional de Pesquisa de Mandioca e Fruticultura. Comunicado t6cnico no. 10. 9p. 
Port., 6 Refs. 

Cassava. Field experiments. Planting. Spacing. Fertilizers. Propagation materials. Technology
evaluation. Tuber productivity. Brazil. 

In order to study the effect of adapting planting in double rows on on-farm cassava produc
tivity, field trials using technology were conducted during 1979-80 in the localities of Petim
and Sitio de Meio, municipality of Ca,.tro Alves, state of Bahia (Brazil). The following treat
ments were used: (1. cassava plating using the producer's technique + organic manure; (2)
cassava planting using selection, recnmmended cutting size and spacing (1.0 x 0.6 m); (3)
cassava planting using selection, recommended cutting size, spacing and fertilization; and (4)
cassava planting in double rows (2.0 x 0.6 x 0.6 m) using selection, recommended cutting
size and fertilization. Results obtained showed that the adaptation of spacing in double 
rows, in addition to being superior to all treatments, increases cassava root productivity 45 
and 58% with regard to the check. In Sitio de Meio, roots were processed to obtain CF and
yield response varied from 34.20-35.59% with aCF production of 4655-7650 kg/ha. Tables
specifying the results obtained are included. (Summary by PKG. Trans. by L.M.IKDD02 

0061 
16536 CARVALIIO,, .. B. DI: 1978. Herbicidas pr6-emergentes em mandiocais 
rec~m-podados. (Preemergent herbicides in recently pruned cassavacrops). Cruz dqs
Almas-1,A, Brasil, lEmpresa Brasileira de Pesquisa Agropecuiria. Centro Nacional de
Pesquisa de Mandioca e Fruticultura. Comunicado t6cnico no. 01.21.11. 3p. Port.,
I Ref. 

Cassava. Field experiments. Pruning. Weeding. Iierbicides. Germination. Brazil. 

A preliminary trial was conducted at the Centro Nacional de Pesquisa de Mandioca e Fruti
cultura (CNPMF), Brazil ,witlh preem-rgent herbicides on a sandy cla. loam soil. The no. of
existing weeds/m was counted before herbicide application. The following herbicides were
applied immediately after pruning cassava crops: diuion + alachlor at rates of 1 + 1.5 kg
a.i./ha, resp. Toxicity in cassava plants and the influence of herbicides on their sprouting
 
were determined. A 
new count of the no. of weeds/m was made 120 days after application,
registering 78% weed control with regard to the initial count. Symptoms of toxicity were
slight and no suppression in sprouting was registered. According to economic analysis, it 
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is concluded that chemical weed control in recently pruned cassava crops is fairly promis
sory. (Summary by F.G. Trans. by L.M.lK) D02 

0062 
16519 TORO, J.C.; ATLE:, C.B. 1981. Pricficas agron6micas para laproducci6n 
de yuca: (una revisi6n de laliteratura). [Agronomic practicesfor cassava produc
tion: (a literature revicw)]. Cali, Colombia, Centro Internacional de Agricultura 
Tropical. Serie no. 09SC-5. 4 4 p. Span., 149 Refs., Illus. 

Cassava. Research. Propagation materials. Cuttings. Storage. Planting. Land preparation. 
Timing. Spacing. Mechanization. Weeding. Irrigation. Pruning. Herbicides. Harvesting. 
Rotational crops. 

A literature review is given of the results obtained in research conducted on agronomic 
practices for cassava production: propagation material (size, no. of nodes/stem age, and 
storage of cuttings); planting (land preparation, ridges vs. beds vs. rows, time, position, 
depth, distance, mechanization, and resowing); weed control; irrigation; pruning; harvesting; 
and rotational crops. It is concluded that it is impossible to generalize on agronomic prac
tices of cassava cultivation in a specific country sirce.each area is characterized by edaphic, 
climatic, and environmintal factors that affect the yielrd response of a specific var. in differ
ent ways. (Sum mary by E.G.Trans. by L.M.I") D02 

0063 
15765 DANTAS, J.L.L.; CUNIIA, M.A.P. DA 1981. A colheita e a p6s-colheita 
de mandioca no Brasi: estudo de caso. (larvest andpost-harvestof cassavain Bra
:il: a case study). Cruz das Alm. -BA, Brasil, Empresa Brasileira de Pesquisa Agro
pecuaria. Centro Nacional de Pesquisa de Mandioca e Fruticultura. Documentos,l. 
23p. Port., 9 Refs., Illus. 

Also in English. 

Cassava. Harvesting. Planting. Timing. Mechanization. Tuber productivity. Starch content, 
Cuttings. Storage. Cassava chips. Processing. Brazil. 

The current harvest and post-harvest conditions in Brazil, research advances, and guidelines 
on how to achieve max. efficiency in these phases of cultivation are reviewed. Some aspects 
regarding harvesting are analyzed: growth period; Il; planting system; harvestirg time (that 
also depends on economical factors such as market, prices, and availability of hand labor); 
harvesting methods (manual, semimechanized, and mechanized); and transportation. The 
possibilities of cassava cultivation for industrial purposes are described and aspects of the 
storage of stem planting material (place, position, and period) and root storage under field 
conditions and as cassava chips included. Cassava processing into flour is described in detail. 
It is concluded that further research is needed on these aspects. (Summary bv F.G. Trans. 
by L.M.L.] 1)02 D04 

0064 
16582 PATERtA, L.F.; BARBA, R.C. 1979. Rapid propagation of cassava by leaf
bud cuttings. Philippine Journal of Crop Science 4(2/3):53-62. Engl., Sum. Engl., 
4 Refs., Illus. 

Cassava. Field experiments. Propagation materials. Plant-growth substances. Propagation. 
Shoots. Rooting. Leaves. Philippines. 

A new method of propagation of cassava consisting of the rooting of leaf-bud cuttings under 
mist is described. If done every 3 ro. and every leaf-bud produced is utilized, it has a 
potential yield of 4 million plants from an initial mature stock plant with 500 healthy 
leaves. Leaf-bud cuttings are prepared with a sharp knife and the basal ends are dipped in a 
solution of 10 g/l captan and 50 mg/I IBA, inserted in a sand bed with a 1" x I1"wire mesh 
as support, and allowed to root for 2 wk. Rooted cuttings are transferred in plastic con
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0065
tainers with soil and allowed to harden tor 2 wk. before transplanting in the ground. Theplants are grown until each produces the desired no. of lea tts for further propagation. Theremaining stub also produces new leaves for propagation. Frequent propagation will result in
faster turnover. (Author'ssummary) D02 

16513 CALDEIRA, A.F. 1976. A primeira unidade produtora de ilcool de man.
dioca, do programa nacional do ilcool, em implantaqlo no Estado de Minas Gerais.
(The first plant producing alcohol from cassava of the National Alcohol Program,
established in the state of Minas Gerais). Belo Horizonte, Instituto de Desenvolvi
mento Industrial de Minas Gerais. 53p. Port, 11 Refs., Illus. 

Cassava. Alcohol. Cassava programs. Cultivation. Industrialization. Factories. Brazil. 

The background, research and programs carried out in Minas Gerais, Brazil in order toestablish the 1st plant producing alcohol from cassava, are given. An integration of agriculture and industry to obtain the final product is sought. A description is given of diecurrent situation of cassava crops, the production system used in cerrado areas of the northcentral region of the state, requirements and models of introducing cassava cultivation inorder to obtain planting material, testing of the planned produktion system, costs, budgets,
and planting and harvest chronogramn to supply raw material Two main pr!nts ,,f dieindustrial project are highlighted: (1) continuous industrial operation system maintaining
daily, stable production throughout the yr; (2) the use of fresh cassava as the basis raw
material in production. (Summary by LB. Trans. by L.M.F.) D02 102 

See also 0030 0080 0109 0115 0189 0193 0194 0198 
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D03 Energy Productivity and Yields 

0066 
13254 TRINDADE, S.C. 1978?. Avaliaq~o de alternativas de conversio de ener
gia: aplicaq~o da anilise de rentabilidade energitica-REN ao ilcool de mandioca. 
(Evaluation of alternativesof energy conversion: application of energy profitability. 
REN to cassava alcohol,). n.p., Instituto Brasileiro de Petr6leo. 9p. Port., 12 Refs., 
Illus. 

Paper presented at Congresso Brasileiro de Petr6leo, lo. 

Cassava. Ethanol. Energy productivity. Brazil. 

The application of the analysis of the profitability of cassava alcohol production reveals the 
need to establish less-intensive energy distilleries, utilization of domestic fuels in the system 
to generate energy and when it is economically feasible, generate electricity within the 
system. As an illustration, both an agricultural and an industrial subsystem are analyzed 
since the model and definition of frontiers for the system are crucial for the analysis of 
energy profitability RE.N. Some advantages are given along with the results of energy analy
sis. (Swnmmarv b I.B. Trans. by L.M.I,) D03 

0067 
16512 ARAUJO, J.L(;.;AGUIRRI-, J.A.; BAZAN, R.;VERAS, A. 1980. Pers
pectivas agroenergticas de America Latina. (Agro.energy perspectives in Latin 
America). Desarrollo Rural en las Am6ricas 12(3):181-197. Span., Sum. Eng., 
Span., 14 Refs. 

Cassava. Energy productivity. Technology. Latin America. 

Four basic areas are covered: (a) energy problems; (b) the rationality and advantages of the 
agro-energy option; (c) sources of agro-energy and competition with food production; and 
(d) the basis for national agro-energy policies in L.A. countries. The most common sources 
of agro-energy are sugar cane, sweet sorghum, cassava, roots and tubers, vegetable residues, 
wood, oils and sugar beets. Several suggestions for policy guidelines to guarantee consistency 
on national, sec torial, and regional levels are given. (Extractedfrom author'ssummary) D03 

0068 
16508 UHL, C.; MURPHY, P. 1981. A comparison of productivities and energy 
values between slash and burn agriculture and secondary succession in the upper 
Rio Negro region of the Amazon Basin. Agro-Ecosystems 7(t):63-83. Engl., Sum. 
Engl., 43 Refs., Illus. 

Cassava. Field experiments. Shifting cultivation. Productivity. Venezuela. 

An analysis of the energy inputs and outputs for conuco agriculture (shifting cultivation) 
and a comparison of productivity between conuco crops and successional vegetation was 
undertaken near the town of San Carlos de Rio Negro in s. Venezuela. The main crop, 
cassava, yielded 4.31 t/ha wet wt. in yr 1; production declined to 2.81 t/ha in the 2nd yr. 
The infertile soils of the region are the major cause of these low yields. Although relatively 
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unproductive, 0069conuco agriculture is much more energy-efficient than mechanized agriculture. The ratio of energy output, in the form of processed food, to energy input in the formof human labor, averaged 13.9:1 over 2 cropping periods. Slightly more energy was devotedactivities than.o field to processing activities. (Extractedfrom author's summary) D03 

15787 ROSARIO, R.R. DEL 1980. Prospects of rootcrops for alcohol production. In Seminar Workshop on Rootcrops as Energy Sources, Los Bafios, Laguna,1980. Proceedings. Los Jilaos, Laguna, Philippine Council for Agriculture and Resources Research. pp.45-55. Engl., Illus. 

Cassava. Tuber productivity. Energy productivity. Alcohol. 

The comparative yield of different carbohydrate sources and alcohol production using sugarcane and root crops including cassava as raw materials is presented. However, if root cropswill be used as raw material for energy source, the industry will have a problem in saccharification. Exptl. yield ard national av. for cassava are 40 and 6 t/ha/yr, resp. Recoverablecarbohydrates for cassava are 2.0 t/ha/yr. (Author'ssummary) D03 

Seealso 0007 00250023 0026 0027 0028 0036 00440035 00410053 0059 0105 0106 0113 01200111 0118 0122 0170
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D04 Postharvest Studies 

0070 
15054 WH4EATLEY, C. ;LOZANO, J.C. 1980. Susceptibilidad de los genotipos de 
yuca a [a deterioraci6n fisiol6gica. (Susceptibilityof cassava genotypes to physio
logical deterioration).Yuca. Boletfn Informadvo 8:15. Span. 

Also in English. 

Cassava. Tubers. Cultivars. Deterioration. Storage. 

A method of evaluating the progression of vascular streaking down 15 cm root sections was 
used to investigate the variation in susceptibility of cassava genotypes to physiological 
deterioration. Although there was a great intravarietal variation (M Col 22, a highly sus
ceptible var., varied between 87-60% and CMC 40, a resistant var., from 31-8%) it was possi
ble to distinguish susceptible and resistant cv. Studies on roots from plants of different ages
revealed no relationship between the % of deterioration and plant age, nor any correlation 
with HCN or fiber content. Iowever, a significant positive correlation was found with the 
starch content of roots. (Suinnary'by FG. Trans. by L.M.F.) D04 

0071 
16591 WHEATLEY, C.C. 1982. Studies on cassava (Manihot esculenta Crantz) 
root post-harvest physiological deterioration. Ph.D. Thesis. London, University of 
London. 246p. Engl., Sum. Engl., 302 Refs., Illus. 

Cassava. Laboratory experiments. Tubers. Storage. Deterioration. Pruning. Harvesting. 
Timing. 

The poor post-harvest storage life of cassava roots, due to a physiological deterioration of 
both vascular and parenchymal tissues which renders the roots inedible, is a major limitation 
of this crop. These studies demonstrated that the principal factors controllirg the suscepti
bility of cv. to physiological deterioration are environmental: plants defoliated due to severe 
stresses were more resistant than non-defoliated plants of the same cv. Site and prevailing 
preharvest environmental conditions also affected the degree of susceptibility. Pruning expt. 
gave results which closely agreed with the defoliation effects and confirmed reports that 
preharvest pruning induced resistance to physiological deterioration. Such induced re
sistance was maintained for at least 9 wk. after pruning and was unaffected by subsequent
regenerative growth. A reduction in root DM content occurred following pruning but this 
was not causally related to resistance to physiological deterioration. Previous observations 
that root DM content was positively correlated with susceptibility were confirmed when 
considering a range of cv. but not when root-, of 1 cv. were examined individually; neither 
was root HCN content correlated with physiological deterioration. Biochemical and physio
logical studies demonstrated the presence of a diffusible factor from deteriorating tissues,
capable of inducing deterioration in fresh root tissues. This was identified as scopoletin, 
previously reported in deteriorating cassava root tissues. When applied to fresh tissues 
scopoletin induced "tense and rapid deterioration. Fluorescence studies showed that 
visible physiological deterioration is preceded by scopoletin accumulation, while only trace 
amounts occur in freshly harvested tissues. Root tissues from pruned plants did not accumu
late scopoletin to the levels formed in susceptible roots. While scopoletin did induce deterio
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ration in root tissues from pruned plants it had no effect on tissues from susceptible roots 
cured after harvest; the significance and possible practical applications of these resistance 
mechanisms are discussed. (Author'ssummary) D04 

See also 0042 0063 
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EOO PLANT PATHOLOGY 

0072 
16595 PINO A., J.A.; RODRIGUEZ M., S. 1980. Enfermedades bacterianas, fun
gosas, virales, micoplasmiticas y nemitodos del cultivo de la yuca. (Bacterial,
fingal, viral, and mycoplasmal diseasesand nematodes in cassava crops). Boletin de 
Resefilas: Viandas, Hortalizas y Granos 1:1-49. Span, 137 Refs. 

Cassava. Symptomatology. Disease control. Xanthomonasmanihotis. Xanthomonas cassavae. 
Erwinia carotovora. Sphaceloma ,nanihoticola.Cercosporahenningsii. Cercosporavicosae. 
Glonierellamanihotis. Oidium. Viroses. Myco-,asmroes. Nernatodes. 

A literature review is given on the geograp!hical distribution, symptomatology, and control 
measures of diseases in cassava crops, classifit'l as: (a) bacterial: CBB (Xanthomonas cani
pestris pv. manihotis), bacterial angula: leaf spot (X. canipestrispv. cassavae), bacterial stem 
rot (Efrwinia carotovora pv. carotovora;, bacteril stein gall (Agrobacteriunturiefaciens); 
(b) fungal: superelongation (Sphaceloma ma,ithoticola), brown leaf spot (Cercosperidium 
henningsii); blight leaf spot (Cercospora 'icosac), rust (Uromvces spp.), anthracnose (Colle
totrichum or Glomerella spp.), stein rot. concentric ring leaf spot [Phoia (Phyllosticta) 
spp.I,cassava ash (Oidiwm manihotis), root rots; (c) viral diseases (CAMV, common mosaic, 
leaf vein mosaic, and CLV), mycoplasmas, and nematodes. (Summary by F.G. Trans. by L. 
A.F) E00 

0073 
16506 LOZANO, J.C.; BELLOTTI, A.; REYES, J.A.;HOWELER, R.; LEIHNER,
D.; DOLL, J. 1981. Problemas en el cultivo de la yuca. (Field problems in 
cassava). Cali, Colombia, Centro Internacional de Agricultura Tropical. Serie CIAT 
07SC-1. 208p. Span., Illus. 

Also in English. 

Cassava. Xanthomonas manihotis. Xanthomonas cassavae. Erwinia carotovora. Agrobacte
rium tumefaciens. Cassava African mosaic virus. Cercosporahenningsii.Cercosporavicosae. 
Phyllosticta.Sphaceloma manihoticola.Oidiurn. Glomerellamanihotis. Uromyces manihotis. 
Phytophthora drcchslcri. Rosellinia necatrix. Diplodia. Deterioration. pH. Disease control. 
Mononychelhs tanajoa. Tetranvchus urticae. Oligonychus penivianus. Thrips. Lrinnyis ello. 
Silba pendula. Anastrepha pickeli. A lcurotrachehssocialis. Aonidomytilus albus. Phenaco. 
ecus. Vatiga inanihotae. Jatrophobia brasiliensis. Pest control. Nutritional requirements. 
Predators. Mineral deficiencies. Toxicity. 

Information on some diseases and pests that attack cassava, as well as the symptoms induced 
by nutritional deticiencies and toxicities and damage resulting from the misuse of herbicides 
are given in this manual. Specific and general racommendaUons regarding the control of the 
described problems are included. Disease cont~ol on a commercial scale is discussed. 
Formulae suggested for stake treatment before planting and storage and a key for identi
fying some cassava diseases are annexed. Color photos on symtomatology are included. (Au. 
thor'ssunuar') '00 FOO 
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007416586 MONTALDO, A. 1981. Principales enfermedades y plagas transmisibles par semdla sexual y asexual en yuca en Venezuela y medidas cuarentenarias paraevitarlas. (Principaldiseases and pests transmissible by sexual and asexual seed incassava in Venezuela and quarantinemeasures to avoid them). Caracas, UniversidadCentral de Venezuela. Facultad de Agronom"a. 32p. Span., 58 Refs. 

Cassava. Bacterioses. Mycoses. Viroses. Nematodes. Injurious insects. Injurious mites.Disease control. Pest control. Symptomatology. Quarantine measures. Plant damage.
Disease transmission. Venezuela. 

The symptomatology, sexuij or asexual transmission, host plants, geographic distribution,control ind quarantir.c measures of the following diseases in cassava in Venezuela are described: cown~io niosaic, leaf vein mosaic, witches' broom, CBB (Xanthomnonascampestrispv. manihotis), bacterial sten rot (Erwinia carotovorapv. carotovora), concentric ring leafspot [Phoma (Phyllosticta)spp.), superelongation (Sphacelonamanihoticola), brown leafspot (Cercosporidium henningsii), blight leaf spot (Cercospora vicosae), infected propagation materials, anthracnose (Colletotrichumn or Glomerella spp.), cassava ash (Oidium manihotis), stem rot (Rhizoctonia solani), and rust (Uromyces spp.). Aspects on the damagecaused, control and quarantine measures of the following pests are also included: stemborers(Chilomina clarkeiand Coelosternus spp.), fruit flies (Anastrephaspp.), cassava hornworm(Erinnyis ello), gall midges (Jatrophobiabrasiliensis), lace bugs (Vatiga spp.), thrips, andmites (Mononychellus spp., Tetranychus spp., and Oligonychus sp.). (Summary by F.G.
Trans.by L.M.FJ EO0 FOO 
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E02 Bacterioses 

0075 
10489 BRADBURY, J.F. 1979. Identification and characteristics of Xanthomonas 
manihotis. In Terry, E.R., Persley, G.J. and Cook, S.C.A., eds. Workshop on Cassava 
Bacterial Blight in Africa; past, present and future, lbadan, N:geria, 1978. Report.
London, l-ngland, Centre for Overseas. Pest Research. pp.1-4. Engl., 9 Refs. 

Also in French. 

Cassava. Laboratory experiments. Xanthomonas manihotis. Etiology. Isolation. 

Fourteen tests are presented for the identification of Xanthomonas manihotis. (Summary 
hy Abstracts on TropicalAgriculturej E02 

0076 
16523 NISHIYAMA, K.; ACHMAD, N.H.;WIRTONO, S.;YAMAGUCHI, T. 1980. 
Causal agents of cassava bacterial wilt in Indonesia. Bogor, Indonesia, Central Re
search Institute for Agriculture. Contributions no. 59. 19p. Engl., Sum. Engl., Mal., 
26 Refs., Illus. 

Cassava. Laboratory experiments. Pseudomonas. Xanthomonas campestris. Sympto
matology. Isolation. Etiology. Indonesia. 

The symptoms of cassava bacterial wilt known to occur in Indonesia were divided into 3 
types; drooping, severe defoliation with remaining immature leaves at the top, and dieback. 
The former 2 type, of symptoms were usually accompanied by affected roots, while the 
latter was not. Bacterial isolates from the plants showing the former 2 types of symptoms 
were identified as t'seudoinonas solanaceanim,while those from the plants showing dieback 
symptoms were identified as Xanthomonas campestris pv. manihotis, by their bacteriologi
cal characteristics and pathogenicity. These results indicate that 2 disin'7t diseases are 
included in what has been called cassava bacterial wilt; bacterial wilt in the narrow sense 
caused by '. solanaccanun and bacterial dieb:4ck caused by X. campestris pv. manihotis. 
(Author'ssummarlv) F02 

0077 
17118 TERRY, E.R.; ARENE, O.B. 1977. Identification of cassava diseases and 
scoring the susceptibility of the cultivars. Umudike, Nigeria, National Root Crops
Research Institute. 9p. Engl., Sum. Engl., 10 Refs. 

Paper presented at NAFPP/Workshop, NRCRI, Umudike, Nigeria. 

Cassava. Xanthoinonas manihotis.Cassava African mosaic vifrs. Symptomatology. Nigeria. 

Two major diseases of cassava, CBB (Xanthomonascampestrispv. manihotis)and CAMD are 
discussed. The severity of CBB on cassava, which is characterized by angular leaf spot, gum
exudation, wilting, and die-back ismeasured by the degree of wilting and die-back observed. 
This is graded into 5 classes. CAMD is characterized by chlorosis, which alternates with 
islands of deep green tissue thus giving the affected leaves a mosaic pattern. In severe cases 
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there are malformation and stunting. The severity based on clilorosis and malformation is 
also graded into 5 classes. (Author's sumnmary) E02 E04 

0078
17122 NKOUKA, N.; ONORE, G.; FABRES, G. 1981. El6ments d'un inventaire
de I'entomofaune phytophage du manioc en vue de l'identification des insectes 
vecteurs de la bact6riose vasculaire. (Elements jbr a review of the phytophagous
entomofauna of cassava in order to identify the insects iw'hich are rectorsof i'ascu
lar bacterioses). Cahiers O.R.S.T.O.M. (Sdric Biologic) 44:9-10. Fr., Sum. Fr., Engl. 

Cassava. Xanthomonasmanihotis. Disease transmission. Biological control. Congo. 

A list of the phytophagous insects collected in cassava fields is Oven to help in the identifi
cation of tie species involved in CBB (Xanthononas campestris pv. manihotis) transmission. 
(Author's sununarv) E02 
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E03 Mycoses 

0079 
16502 THANKAPPAN, M.: GOVINDASWAMY, C.V. 1979. Control of brown 
leaf spot disease of cassava (Manihot esculenta Crantz). Journal of Root Crops 5 
(1/2):4649. Engl., Sum. Engl., 18 Refs. 

Cassava. Field experiments. Cercospora henningsii. Disease control. Tuber productivity. 
India. 

Cassava brown leaf spot disease (Cercosporidium henningsii) could be controlled effectively 
by 6 sprayings of benomyl 0.10% or thiophanate 0.20% at monthly intervals. These treat
ments significantly reduced disease rating and premature leaf fall, and increased tuber yield.
The other treatments -- thiophanate 0.10% , fentin acetate 0.05%, fentin chloride 0.05%, 
edifenphos 0.10%, and zineb 0.30%- were not effective. (Author's summary) F03 

0080 
16507 PINO A., J.A,; FILIPIA, R. 1980. Algunas consideraciones sobre el ataque 
del hongo Glotnerella cingulata, en el sistema de propagaci6n ripida de yuca en Cu
ba. (Some considerations on the incidence of ti/e fungus Glomerella cingulata on 
the cassava rapid propagation system in Cuba). Agrotecnia de Cuba 12(l):53-57. 
Span., Sum. Span., Engl., 5 Refs. 

Cassava. Glonerella cingulata. Symptomatology. Propagation. Disease control. Germination. 
Cuba. 

The effect of the fungus Glomicrella cingulata on the sprouting of cassava clone CMC-40 
cuttings was evaluated in propagation chambers at 7, 12, and 17 days after planting and the 
% of diseased cuttings in each chamber was determined at 25 and 120 days. The fungus G. 
cingulata affects cassava seed and caused a loss of 54-82% in sprouting in the propagation 
chambers. Applications of fungicides such as TMTI) (85% WP) and captan (50%) prevent the 
contamination of the chambers, and should be made before planting. Clone CMC-40 was 
susceptible to the stem necrosis caused by G. cingulata. (Author s summary) E03 D02 

0081 
16117 MUNIZ, J.O. DE L. 1981. Severa ocorr~ncia de ferrugem em cultivnres de 
mandioca (Alanihot esculenta Crantz) no Municfpio de Cruz das Almas, Bahia. 
(Severe incidence of ntst in cassava cultivars at Cruz das Almas, Bahia, Brezil). Fito
patologia Brasileira 6:441-444. Port., Sum. Port., Engl., 8 Refs. 

Cassava. Field experiments. Cultivars. Uromyces manihotis. Resistance. Symptomatology. 
Brazil. 

The occurrence of rust (Uromyces manihotis) was observed in cassava cv. of tie germplasm
bank at the Centro Nacional de Pesquisa de Mandioca e Fruticultura (CNI'MF, Cruz das 
Almas, Bahia), in May 1979. The-manifestation of the disease was indicated by the presence
of typical symptoms in 9 mo. old plants. A total of 288 cv. was evaluated for resistance to 
the disease under field conditions. Only 18 (6.3%) genotypes behaved as resistant, while 51 
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(17.7%) were moderately resistant, 105 (35.8%) tolerant, 82 (28.5%) susceptible, and 34(11.8%) highly susceptible. (Author's summary) E03 GO 

15759 TAKATSU, A.; FUKUDA, 
0082 

CH. 1977. Recomendaq~es e medidas a seremtomadas, face. i ocorr~ncia de superalongamento da mandioca causado par Sphace.loma manihoticola na regillo de Belm, PA. (Recommendations and measures thatshould be taken into account during the incidence of cassava superelongationcaused by Sphaceloma manihoticola in the Bem region, PA). Brasilia, Universidad
de BrasiJia. 6p. Port., 6 Refs. 

Casava. Sphacelorna Mlanihoticola. Mycoses. Disease control. Quarantine measures. Brazil. 
Recommendations and quarantine measures 
do Tr6pico Umido (CPATU) to avoid the 

given by the Centro de Pesquisa Agropecuiria
dissemination of the superelongation disease,caused by Sphacelomna manihoticola, in the Beldm region (Brazil) are included. (Summary

by F.G. Trans. by L.M.F.) E03 

0083 
16106 PONTE, J.J. DA; CASTRO, F.E. 1981. Resist~ncia em mandioca,Manihotesculenta Crantz, i podddio-seca das manivas (Diplodia manihoti Sacc.). (Resist.ance in cassava to Diplodia manihoti). Fitopatologia Brasileira 6:359-366. Port.,
Sum. Port., Engl., 9 Refs., Illus. 

Cassava. Laboratory experiments. Cultivars. Resistance. Diplodia. Clones. Brazil. 

Since 1977, dry-rot in cuttings caused by Diplodia.manihoti, has been found to be one ofthe most important diseases of cassava in NE Brazil. Possible sources of resistance to thisdisease were identified by studying the behavior of 50 cassava cv. in relation to D. manihoti.Expt. were carried out under lrb. and greenhouse conditions. Excluding clone EAB 647,which was moderately resistant, all other cassava cv. tested showed susceptibility to thepathogen. Eighteen of them were classified as highly susceptible and 31 as susceptible. As aresult of tie expt. conducted under conditions highly favorable to the fungus, clone EAB647 was considered the only source of resistance to Diplodia. Consequently, it has potentialvalue for controlling this pathogen. (Author's summary) E03 GO 

008416115 TERI, J.M.; LOZANO, J.C.;TTHURSTON, H.D. 1981. Epidemiology ofcassava brown leaf spot. Fitopatologia Brasileira 6:341-344. Engl., Sum. Eng.,
Span., 3 Refs, Illus. 

Cassava. Field experiments. Cultivars. Symptomatology. Disease control. Epidemiology.
Cercospora henningsii. Colombia. 

Symptoms of cassava brown leaf spot (Cercosporidium henningsi) consisting of angularspots confined to old leaves were 1st observed when the plants were 1.5 ma.old. The lagstage of the epidemic took 173 days and the logarithmic stage lasted for 40 days when the
plants were between 6-8 mo. old. The post-logarithmic stage reached 213 days after
wasplanting as a result of severe defoliation which left few leaves old and susceptible enoughfor further infection. The disease may not cause concern whenrainfall areas. Planting cassava is grown in marginalcassava after the peak of the rains in high rainfall areas can avoid thedisease. Plants will reach their most 'susceptible stage during the dry season. (Author's
summary) E03 

008517133 ZEIGLER, R.; LOZANO, J.C.; THURSTON, H.D. 1981. Sexual stage ofSphaceloma manihottcola, causal agent of the superelongation disease. Cassava
Newsletter 9:9. Eng., Illus. 
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Also in Spanish. 

Cassava. Sphaceloma manihoticola. Etiology.. 

The sexual stage of Sphaceloma manihoticola, recently found on diseased cassava plants
from the Llanos Orientales, Cauca Valley, and N. Coast areas of Colombia and Tabasco in 
Mexico, is briefly described. (Summary by Abstracts on TropicalAgriculture)E03 

See also 0042 0108 0112 
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E04 Viroses 

0086 
15716 NEMOTO, M. 1980. Virus do mosaico das nervuras da mandioca. (Cassava
leaf ',einmosaic virns). In lImpresa Brasileira de Pesquisa Agropecudria. Centro de
Pesquisa Agropecuiria dos Cerrados. Relat6rio parcial do projeto da cooperaqgo em
pesquisa agrfcola nos cerrados do Brasil 1978-1980. Cruz das Almas-BA, Brasil. pp.
35-42. Port., 14 Refs., Illus. 

Cassava. Laboratory experiments. Isolation. Cassava vein mosaic virus. Inoculation. Disease 
transmission. Symptomatology. Brazil. 

An expt. was conducted under greenhouse conditions at the U.de Brasil (Brasilia) to identify
other host plants to the leaf vein mosaic virus, in order to facilitate biological and purifica
tion studies and also verify the possible transmission by aphids. A virus isolated in Rio deJaneiro was used and inoculated in cassava and plants of different species. Studies included
mechanical transmission, transmission by grafting, by aphids (Myzus persicae), and through
needle inoculation. No case occurred of virus transmitted by mechanical methods, needle
inoculation, or aphids; only 3 of the 5 plants submitted to grafting presented symptoms
after I mo. Datura stratuonium had local wounds during the Ist wk.; 2 other host plants of 
the virus are (JIenopodium murale and C.amaranticolor.(Suinmary'by PKG. Trans. bY L.M. 
1--)1:04 

0087 
16567 WALTER, B. 1980. Isolation and purification of avirus transmitted from
mosaic-diseased cassava in the Ivory Coast. Plant Disease 64(11): 1040-1042. Lng.,
Sum. Engl., 14 Refs., Illus. 

Cassava. Field experiments. Laboratory experiments. Cassava African mosaic virus. Disease 
transmission. Isolation. Ivory Coast. 

A virus was transmitted mechanically from cassava leaves with typical symptoms of the
CAMD to Nicotiana benthaimiana and to hybrid N cheielandii x N. glutinosa,and from 

purified and appeared asN. benthauiiana to other snlanaccous species. 'Fire virus was 
geminated particles in electron micrographs. This is the 1st report of a geminivirus in 
mosaic-diseased ca:qava in W.Africa. (t'.Awh; 'ssltimar)1E04 

0088 
15027 IGWEGBE, I:.C.K. 1981. Properties of a severe strain of cassava latent
virus isolated from field grovn tobacco in Nigeria. In Terry, I.R., Oduro, K.A. and 
Caveess, F.,eds. Triennial Root Crops Symposium of the lnter - itional Society for 
Tropical Root Crops, Ist, lbadan, Nigeria, 1980. Tropical root crops: research stra
tegies for the 1980s. Proceedings. Ottawa, Canada, International Development Re
search Centre. Series IDRC-163e. pp.58-60. Lngl., Sum. lEngl., Fr. 

Cassava. Field experiments. Laboratory experiments. Isolation. Inoculation. Sympto
matology. Cassava latent virus. Nigeria. 

An agent causing severe stunting, leaf curl, leaf epinasty,and chlorosisnmottle was isolated 
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and tested in field-grown tobacco in Nsukka, Nigeria. The agent was shown to be a virus, 
isolates of which were able to infect Datura stramonium and several Nicotiana species. The 
virus exhibited thermal inactivation at 55-60'C, dilution endpoint of < 10-', longevity in 
vitro of < 24 h, and a spherical morphology. It was transmitted by Bernisia tabaci. Based on 
these properties, the virus was considered to be a severe strain of CLV, although tusults o 
studies on agar to demonstrate the possible serological relationship between the Nsukka 
virus and CLV were inconclusive. (Author's summary) E04 

0089 
16580 BOCK, K.R.;GUTttRIE,E.J.;FIGTJEIREDO,G. 1981. A strain of cassava 
latent virus occurring in coastal districts of Kenya. Annals of Applied Biology 99 
(2):151-159. Engl., Sum. Engl., 9 Refs., Illus. 

Cassava. Laboratory experiments. Cassava latent virus. Cassava African mosaic virus. Iso
lation. Symptomatology. Kenya. 

A strain of cassava latent geminivirus (CLV) was isolated from mosaic-affected cassava 
plants from coastal districts of Kenya. This virus (CLV-C) did not infect Nicotiana clevelan. 
di, a diagnostic host of the type strain (CLV-T); exptl. host range was very restricted and 
CLV-C only infected N. benitharniana and N. rustica out of several solanaceous hosts readily
infected by CLV-T. CLV-C and CLV-T seemed to occur resp. only in coastal and western 
dishicts but their ranges overlapped in central Kenya where they could have been intro
duced in infected material. A virus serologically indistinguishable from CLV-T was isolated 
from mosaic affected material obtained from Nigeria; E. African and Nigerian isolates were 
essentially similar in host range and symptomatology. In gel-diffusion serology tests, pro
nounced precipitation spurs developed between CLV-T and CLV-C indicating that the 
isolates were related but not identical serologically. Symptoms typical of CAMD appeared in 
only 3 of 105 plants in expt. on transmission of CLV-C and CLV-T by whiteflies, when 
attempted acquisition of either clarified CLV-infective sap or purified CLV was made 
through 'Parafilm', membranes.Because it is possible that the 3 infections resulted from 
contamination, they cannot constitute proof of transmission. The presence of CLV in re
lation to the etiology of CAMD thus remains unresolved. (Author's summary) E04 

0090 
16579 ADEJARE, G.O.; COUTTS, R.H.A. 1981. Eradication of cassavla mosaic 
disease from Nigerian cassava clones by meristem-tip culture. Plant Cell, Tissue and 
Organ Culture 1(l):25-32. Engl., Sum. Eng., 14 Refs. 

Cassava. Laboratory experiments. Cassava African mosaic virus. Tissue culture. Disease 
control. Nigeria. 

Methods previously established for the propagation of cassava plants free from CAMD have 
been applied to Nigerian clones. Meristem tips from diseased plants subjected to heat 
treatment for not less than 30 days at 35-38' C were cultured on modified Murashige-Skoog 
medium. Concn. ranges of benzyladenine in corbination with NAA and GA were investi
gated and, at optimal levels, 36% of the meristems regenerated. Regenerated plants, with 
callus and shoots only, were rooted with 80%ertim.ency by sub-culturing following a dip in a 
hormone rooting powder. All plants raised from heat-treated meristems were free of the 
disease as judged by visual inspection of the leaves, rooted explants, and assay for the 
suspected pathogenic agent of th1e disease. (Author's summary) E04 

Seealso 0077 0110 
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E05 Mycoplamoses 

0091 
17119 PONTE, J.J. DA; TORRES, J.; SIMPLICIO, M.E. 1980. Compoctamento
de cultivaes de mandioca em relaoo a nemathides das gahas. (Behaviorof cassavacultivars ii relation to the root-knot nematodes). In Reunigo de Nematologia, 4,Piracicaba, Brasil, 1980. Trabalhos apresentados. Piracicaba-SP, Sociedade Brasileira
de Nematologia. Escola Superior de Agricultura Luiz de Queiroz. Publicaqgo, no. 4.
pp.107-11?. Port., Sum. Port., Engl., 7 Refs. 

Cassava. Laboratory experiments. Nematodes. Cultivars. Resistance. Brazil, 

An expt. was carried out under vreenhouse conditions to assess the behavior of 25 cassavacv., in relation to 2 root-knot nematode species, Meloidogyne incognita andM. favanica. Theresults obtained showed that the resistance of cassava to Meloidogyne is common andsusceptibility is an exception. Among the 25 cv. tested, 19 showed immunity and 3 were
found to be highly resistant. Only 3 cv. (Curimanzinha, Riqueza-IPEACO, and Saracura)showed susceptibility; these should not be grown in areas infested with nematodes. M. incognita was the only root-knot nematode species found infesting the susceptible cv. grown
in this essay. (Author'ssummary) E0S 

41 



E06 Nematodes 

0092 
16199 GAPASIN, R.M. 1980. Reaction of Golden Yellow cassava to Meloidogyne 
spp. inoculation. Annals of Tropical Research 2(1):49-53. Engl., Sum. Engl., 11 
Refs., Illus. 

Cassava. Laboratory experiments. Inoculation. Nematodes. Tuber productivity. Foliage. 
Philippines. 

Cassava cuttings were planted in clay pots containing sandy loam soil. Eggs of Meloldogyne 
spp. were used as inoculum at a level of 0, 1000, 5000, 10,000, or 20,000/pot. Initial popu
lation of approx. 10,000 or 20,000 eggs of M. incognita significantly reduced root and top 
wt. of cassava over the control; however, reduction in tuber wt. was not significant between 
all treatments. Though there was a reduction in root, tuber, and top wt. at varying inocula
tion levels of M. javanica, there were no significant differences between the treatments. 
(Summary by Abstracts on TropicalAgriculture) E06 
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F01 Injurious Insects and their Control 

0093 
16162 PENA, J.E.; WADDILL, V.H. 1981. Southern armyworm and blackcutworm damage to cassava at different growth stages. Journal of Economic Ento
mology 74(3):271-275. Eng., Sum. Eng., 7 Refs., Illus. 

Cassava. Field experiments. Laboratory experiments. Injurious insects. Cutworms. Germina
tion. Plant damage. USA. 

Damage to cassava by larvae of the southern armyworm, Spodoptera eridania,and the blackcutworm. Agrotis ipsilon, was studied in greenhouse and field tests. Germination of seedpieces planted in a slanted position was reduced 13.5 and 40.0% by S. eridaniaand A. ipsi-Ion, resp. In verticAlly planted seed pieces, germination was reduced 68 and 36%by S. eridania and A. ipsilon, resp. Damage by both species was greater when larvae attacked plants 5or 10 days old than when larvae attached 15-day-old plants, causing only minor damage.The no. of larvae/plant which can be tolerated without significant detriment to the plantunder greenhouse conditions was one for each species. (Author'ssummary) F01 

0094
 
16168 COX, J.M.; WILLIAMS, D.J. 1981. 
 An account of cassava mealybugs(Hemiptera: Pseudococcidae) with a description of a new species. Bulletin ofEntomological Research 71:247-258. Engl., Sum. Engl., 27 Refs., Illus. 

Cassava. Phenacoccus ianihoti.Biological control. Predators. Insect biology. 

The literature on the history and biology of the cassava mealybug, Phenacoccusmanihoti,in Africa is reviewed, and reports on the search for natural enemies of this species in theNeotropics for biological control purposes are summarized. Further records of the distribution of A nanihoti in Africa are presented. A new closely-related species of l'henacoccus,P. herreni sp. n., which causes distortion to cassava in the Neotropical Region is described,and a key is provided to separate it from P. nanihoti and from a similar species from theNeotropical kegion, A: surinamensis, which apparently does not occur on cassava. P. surinamensis is redescribed and illustrated. (Author'ssummary) F01 

0095
 
16183 AGUDELO, F. 
 1980. Sex ratio of Telenomussphingis (Hymenoptera: Scelionidae) parasitizing Lninny'is ello (Lepidoptera: Splhingidae) eggs in the Dominican
Republic. Florida Entomologist 63(3):341-343. Engl., 4 Refs., Illus. 

Cassava. Field experiments. Laboratory experiments. Biological control. Lrinnyis clio.
Dominican Republic. 

The egg parasite Telenomus sphingis is an effective natural control agent ofErinnyisello (animportant pest of cassava in the Dominican Republic) causing tip to 100%mortality in some mo. As part of investigations on the biology of the scelionid with a view to its possible usein biological or integrated control programs in the field, the sex .ratio was determined byrearing parasitized eggs of L. ello in the lab. The no. of parasites emerging from a single hostvaried from 1-Il , and the no. of male parasites that emerged from each host egg varied from 
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1-4. Most host eggs gave rise to both male and female parasites, and few contained any dead 
parasites; eggs producing both males and females usually contained only I male. From these 
findings it was calculated that the sex ratio averaged 3.23 females to I male. (Summnar by
Review of Applied l'ntomology) FO1 

0096 
16551 FABRIES, G. 1981. Entomophagous insects associated with the cassava 
mealybug in Congo. Tropical Pest Management 27(1):145-146. Engl., Illus. 

Cassava. lienacoccusmanihoti. Biological control. Predators. Congo. 

The complex of parasitic and predacious arthropods associated with Phcnacoccusmanihoti 
in the Congo is described, with notes on the effectiveness, time of appearance, and abun
dance of some of the more important ones, which include the parasite Analyns sp. and the 
predators LEkochomus flavi,entris, L. conca'us, Ityperaspis scnegalensis (and 6 other cocci
nellids), Coccodiplosis citri (and 2 other cecidomyiids), and Spalgs lemolea. The % para
sitism of some of these beneficial insects by 4 encyrtids (Ilomalotylusflaminius,Xyphigas. 
ter pseudococci, Cheiloneurus cyanonotus, and Procheiloneurus pulchellus) is given. (Sum. 
man' b' Review ofApplied Entomolokgy) F01 

0097 
17127 ATU, U.G; OKEKE, J.E. 1981. Effect of insecticide application on cassava 
yield in control of cassava mealybug (Phenacoccusmanihoti).Tropical Pest Manage
ment 27(3):434-435. Engl. 

Cassava. Field experiments. Phenacoccusmanihoti. Insect control. Tuber productivity. Nige
ria.
 

An insecticide trial to control Phenacoccus manihoti was conducted in Feb. 1980 in Nigeria,
using 4 mo. old cassava plants var. 30211. The insecticides diazinon, dimethoate, methida
thion, monocrotophos, and phosphanidon were applied at the rate of 0.05%.a.i. in 400 1 
water/ha. Best results were obtained 10 mo. after application with diazinon. It is concluded 
that application of diazinon, phosphamidon, and methidathion at 0.05%a.i. on moderately
infested late cassava crops, for control of P. manihoti, can improve both top and tuber 
yields. (Summary by Abstractson TropicalAgriculture) F01 

0098 
17135 RAJAMMA, P. 1981. On a new stemborer of cassava. Cassava Newsletter 
9:12-13. Engl., 2 Refs., Illus. 

Also in Spanish. 

Cassava. Injurious insects. Sybra pracusta.Insect biology. Plant damage. India. 

The new cassava stemborer Sybra pracusta is briefly described. (Summary by Abstracts on 
TropicalAgriculture) F01 

0099 
16588 BELLOTTI, A.C.; FARIAS, A.R.N. 1979. Pragas importantes na cultura 
da mandioca (Manihot esculenta Crantz) e meios de controle. (Importantcassava 
pests and control mneasures). Cruz das Almas-BA, Empresa Brasileira de Pesquisa 
Agropecuiria. Centro Nacional de Pesquisa de Mandloca e Fruticultura. 23p. Port., 
57 Refs. 

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

Cassava. Injurious insects. Injurious mites. Plant damage. Pest control. Brazil. 
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Plant damage and control measures of the major cassava pests in Brazil are described. Pests 
are classified according to the part of the plant affected: (a) planting material: scale insects,
fruit flies (Anastrepha spp.), stemborers,and ants; (b) pre- and postgermination cuttings and
seedlings: whitegrubs (Leucopholis rorida), cutworms (Agrotis ipsilon and Prodeniaeridania) and ants; (c) canopy: leaf-feeding insects such as the cassava hornworm (k)rinnyis clio)
and leaf-cutting ants (A tta spp. and Acromynnex spp.);sucking insects such as mites (Mono
nychellus tanaioa and Tetranychus urricae), lace bugs (Vatiga manilotae and V. illudens)
and witeflies (Bemisia tabact); piercing insects such as thrips (1rankliniellawilliainsi);stem
boring insects such as shoot flies (Silba pendula), fruit flies, and stemborers; leaf deforming
insects such as gall midges (Cecldomyiidae); and stem sucking insects such as scale insects
and mealybugs (Phenacoccus spp.); and (d) stored dry cassava (Coleoptera). (Summary by
F.G. Trans. by L.M.F.) FO1 F03 

0100 
17136 LOHR, B. 1981. Cassava stemborers in Colombia. Cassava Newsletter 9: 
11-12. Engl., 4 Refs. 

Also in Spanish. 

Cassava. Injurious insects. Insect biology. Ecology. Predators. Insect control. Plant damage.
Lagochirus obsoletus. Chilomina clarkei. Eulechriops manihoti. Coelosternus granicollis. 
Colombia. 

Four species of cassava stemborers found in Colombia, Lagochirussp., Eulechriopsmaniho.
ti, Coelosternusgranicollis,and Chilominaclarkei are briefly described, including morpholo
gy, biology, and ecology, natural enemies, economic damage, and control. (Summary by
Abstracts on TropicalAgriculture) FOI 

See also 0101 
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F02 Rodents and other Noxious Animals 

0101 
16546 LA INCESTANTE batalla. (If not disease... insects). 1980. El CIID Infor
ma 9(2):8. Span. 

Also in English. 

Cassava. Research. Mononychellus tana/oa. Cultivars. Resistance. Africa. 

In spite of the progress made in research at the International Institute of Tropical Agricul
ture, IITA, lbadan, Nigeria in obtaining CAMV-resistant var., investigators have been forced 
to start anew due to the severe attacks of 2 pests introduced from S. America, the green 
mite (Mononychellus tanajoa) and scale insects, which may reduce yields 50 and 70%, resp. 
(Summary by F.G. Trans. by L.M.F.) F02 FO 
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F03 Injurious Mites and their Control 

0102 
16583 FARIAS, A.R.N.; BELLOTTI, A.C.; ZEM, A.C.; FLECHTMANN, C.H.W.
1981. Avaliaqio do dano produzido pelo icaro Mononychellus tanaloa (Bondar,
1938) cultura da mandioca (Manihot esculenta Crantz), em Cruz das Almas,Bahir. valuation of damage produced by the mite Mononychellus tanajoa in 
cassava crops at Cruz das Ainas, Bahia). Cruz das Almas-BA, Empresa Brasileira
de Pesquisa Agropecuiria. Centro Nacional de Pesquisa de Mandioca e Fruticultu
ra. 8 p. Port., Sum. Port., Engl., 4 Refs. 

Paper presented at VII Congresso Brasileiro de Entomologia, Fortaleza, CE, 1981. 

Cassava. Field experiments. Cultivars. Mononychellus tanaoa. Plant damage. Acaricides. 
Tuber productivity. Brazil. 

The green neotropical cassava mite, Mononychellus tanajoa s considered a serious pest of
the crop. An expt. was set up at the Centro Nacional de Psquisa de Mandioca e Fruticultura, Cruz das Almas, Bahia (Brazil), where annual piecipitation is approx. 1200 mm toverify evidence that its damage is in close relationship to rainfall. Cv. Cigana Preta, AipihaSlo Bento, and Felisberta were used, with and without chlorobenzilate treatment. Mite
inftstation level was determined during the dry period, when the pest occurs. Root production, wt. of the aerial part (stems + leaves), canopy DM content, and starch content inthe roots were determined at harvest time. The total no. of mites shows that the populationrecovered within 15 days after miticide treatment, suggesting a short residual effect ofchlorobenzilate. Production analysis revealed that for all the parameters, production wasconsiderably higher in the non-treated check plots (root yield). This implies a possibledepressive effect of tie miticide or that the green cassava mite is not of economic im
portance in the area studied. (Author'ssummary) F03 

0103 
17134 GUERRERO, J.M.; BELLOTTI, A.C. 1981. Inventory of phytophagous
mites in cassava in Colombia. Cassava Newsletter 9:10-11. Engl. 

Also in Spanish. 

Cassava. Injurious mites. Colombia. 

Forty species of mites have been found in cassava all over the world. In Colombia, the most common mites that cause economic damage to cassava are: Mononychellus tana/oa,M. carl
bbcanae, Tetranychus urticae, T. cinnabarinus, and Oligonychus peruianus. (Summary by
Abstracts on TropicalAgriculture) F03 

0104 
17137 PILLAI, K.S.; PALANISWAMY, M.S. 1981. Some new records of
predators of the spider mites of cassava. Cassava Newsletter 9:10. Engl. 

Also in Spanish. 
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Cassava. Tetranychus cinnabarinus. Tet.jnychus neocaledonicus. Zutetranychus orientalis. 
Oligonychus biharensis. Predators. India. 

Spider mites axe the most serious pests of cassava in India, reducing yield by 10-34%. Two 
new predators were identified: a thrips Scolothrips indicus, which feeds on eggs and 
nymphs, and tie spider Poecilochroa sp. which feeds on adult mites only. (Summary by 
Abstractson TropicalAgriculture) F03 

See also 0099 0124 

CIAT ABSTRACTS ON FIELD BEANS 

* Covers literature on Phaseolusvulgarisgrown 

under tropical conditions
 

issued three times a year
 

* Author and subject indexed 

* Retrospective searches offered 

" Complete documents available in photocopy 

* Also in Spanish 

CIAT - Documentation Services,
 
Apartado a6reo 6713, Cali, Colombia, S.A.
 

49 



GO1 	 Breeding, Germplasm, Varieties and Clones, 
Selection 

0105
 
15793 KAMARA, S.I.; RAYMUNDO, 
 S.A.; JONES, R.A.D. 1980. New cassava andsweet potato varieties released in Sierra Leone. IITA Research Briefs 1(2):7. Engl.,
Illus. 

Cassava. Cultivars. Tuber productivity. Selection. 

In late 	 1978, the Rice Research Station at Rokupr (Sierra Leone) released 3 new var. ofcassava (Rocass 1, 2, and 3) and 3 new var. of sweet potato (Ropot 1, 2, and 3). The newvar. have superior yields as compared with local var.,and possess good resistance to majordiseases 	 (particularly CAMD and sweet potato virus complex) and pests. (Summary by
Abstractson TropicalAgriculture) GOI D03 

0106 
16123 MATTOS, P.L.P. DE. ;CALDAS, R.C.;GOMES, J. DEC. 1979. Competiq'o de cultivares e clone de mandioca para produc¢'o de massa verde. (Comparisons
of cassava cultivars and clones for fresh matterproduction). Pesquisa Agropecuiria
Brasileira 14(3):269-271. Port., Sum. Port., Engl., 5 Refs., Illus. 

Cassava. Field experiments. Cultivars. Clones. Tuber productivity. Foliage. Brazil. 

Cassava 	 cv. and clones were studied regarding their fresh matter production at the CentroNacional 	 de Pesquisa de Mandioca e Fruticultura (CNPMF) - Emlnresa Brasileira de PesquisaAgropecua'ria, Cruz das Almas, Brazil. Cassava cv. used were Milagrosa, Salangor Preta,Aipim Bravo, Cigana Preta, and clone SIPEAL-01, arranged in a 5 x 5 Latin square design.According to the statistical analysis the best fresh matter yields from cv. were in function ofthe no. of prunings and were obtained by SIPEAL-01, Milagrosa and Aipim Bravo; highestf'esh matter yields from Milagrosa and Salangor Preta were obtained 11 and 13 mo. after
planting, resp. (Author'ssummary) GO D03 

0107 
16166 TELES, F.F.F.; PRATA, F.C.;BARROSO, M.A.T.;HOLANDA DE, L.F.F.1980. Toxidez 	de algumas mandiocas (Manihotesculenta Crantz) !ntroduzidas noEstado 	do Ceari. (Toxicity of same cassava cultivars introduced into the state ofCeard). Revista Ceres 27(154):662-664. Port., Sum. Engl., 4 Refs. 

Cassava. 	Field experiments. Laboratory experiments. Clones. Tubers. HCN content. Brazil. 

The HCN content in roots of 5 cv. of cassava introduced into the state of Ceard, Brazil, wasdetermined. The results, expressed in mg of HCN/100 g of roots, were: Aipim Manso, 7.4;Aipim Bravo, 11.4; Mamrno, 13.8; Salong6, 21.6; and, Urubu, 22.6. (Author's summary)
G01 C03 
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0108 
16171 DUARTE, M.L.R., ALBUQUERQUE, F.C. DE; CARDOSO, E.M.R.;
ROCHA, H.M. 1981. Reaq'o de cultivates de mandioca ao superalongamento
causado por Sphaceloma manihoticola em condiqes de infecio natural. (Reac.'
tion of local cultivars to superelongation caused by Sphaceloma manihoticola in 
naturally hifective conditions). Pesquisa Agropecuiria Brasileira 16(4):607-610. 
Port., Sum. Port., Engl., 3 Refs., Illus. 

Cassava. Field expcranicnts. Cultivars. Resistance. Sphaceloma manihoticola. Brazil. 

During expt. of cassava cv. competition carried out in Bel~m, state of Pari, Brazil, the 17 
cv. resistance to superelongation caused by Sphaceloma manihoticola in natural condi
tions of infection were studied. Different reaction types were observed and among the cv. 
tested Riqueza, Vassourinha Branca, and Lagoa were the more resistant while IPEAN-12,
Engana-Ladr o, and Miguel were the most susceptible; Amazonas, Cachimbo, Guamanara,
!lamburguesa, Iracema, Jurar., Mameluca, Mameluca-Branca, Mico, Preinha, and R-18 cv.
showed intermediate resistant reaction. (Author'ssummary) G01 E03 

0109 
16177 REPUBLICA DOMINICANA. SECRETARIA DE ESTADO DE AGRICUL-
TURA. 1971. Proyecto de diversificaci6n y aumento de la producci6n en el Valle
del Cibao. Avances de los trabajos en yuca. (Project on diversification and produc
tion !ncrease i the 'alle del Cibao.Advance in cassavaresearch). Santo Domingo.
Serie Boletfn Informativo no. 6. 24p. Span., Sum. Span., 1 Ref., Illus. 

Cassava. Field experiments. Cultivars. Selection. Plant breeding. Adaptation. Tuber produc
tivity. Planting. Spacing. Cuttings. Dominican Republic. 

Considering the great importance of cassava in human nutrition and the numerous possibili
ties of its industrialization, the studies of the Proyecto de Diversificaci6n y Aumento de la 
Producci6n in the Valle del Cibao, Dominican Republic, have been subdivided into 2 trends:
(1) for human consumption, implying the search for high-yielding, marketable sweet var.;
(2) for industrial purposes, in both starch production and in the manufacture of dry cassava
chips that could be exported in the initial stages and later, preferably used in the production
of feed "or livestock in order to intensify the country's beef production. One of the prob
lems lund has been the extreme variability of the cv. that does not allow reliable conclu
sions to be reached. This problem has been studied from different points of view. The re
sults of 2 trials conducted at the Pont6n exptl. field, La Vega, show the production poten
tial of 12 var. of which var. C-6 of Jamaica is outstanding. Other var. from Colombia and 
some local ones are currently in their multiplicative phase for future evaluation. Other
studies are also being conducted to determine the most adequate planting densities and 
cultural practices that guarantee the highest yields. (Author's summary. Trans. by L.M.F.) 
G01 D02 

0110 
16187 SElF, A.A. 1981. Transmission of cassava mosaic virus by Bernisia tabaci. 
Plant Disease 6S(7):606-607. Engl., Sum. Engl., 6 Refs., Illus. 

Cassava. Field experiments. Cassava African mosaic virus. Disease transmission. Benisia. 
Cultivars. Resistance. Vectors. Kenya. 

Four cassava cv. from different sources were evaluated in the screenhouse for resistance to
CAMD. Test plants were exposed to 1-15 viruliferous whiteflies (Bemisia tabact) The virus 
was transmitted by single whiteflies, but % transmission increased with the no. of insects/
plant. The cv. from S. America were highly susceptible to the disease. A technique for quick
screening of cassava for mosaic resistance is suggested. (Author's summary) G01 E04 
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0111 
16501 OKEKE, J.E.; OBIGBESAN, G.G.; FAYEMI, A.A.A. 1979. Evaluation of
agronomic traits in six Nigerian cassava varieties on representative Ultisol and Alfi
sol of Southern Nigeria. loumal of Root Crops 5(1/2):25-31. Engl., Sum. Engl., 11 
Refs., Illus. 

Cassava. Field experiments. Cultivars. Agronomic characters. Tuber productivity. Dry matter.
Harvest index. Resistance. Cassava African mosaic virus. Xanthomonas manihotis. Nigeria. 

In trials over 2 years on representative Alfisol and Ultisol in the rainforest belt of Nigeria, 6 cassava var. were evaluated for some agronomic traits related to high tuber yields. Amount
of leaf blade DM and LAI at 3 mo, were good indices of mature tuber yields and response to
fertilizers. However, resistance or level of tolerance to serious diseases, CAMD and CBB
(Xanthomonas manihotis), was the best determinant of yield. (Summary by Abstracts on 
TropicalAgriculture) GOl D03 

0112 
16503 THANKAPPAN, M.; GOVINDASWAMY, C.V. 1979. Resistance to brown
leaf spot disease in cassava varieties. Journal of Root Crops 5(1/2):56-59. Engl.,
Sum. Engl., 14 Refs., Illus. 

Cassava. Field experiments. Cultivars. Hybrids. Resistance. Cercospora henningsii. India. 

None of the 30 cassava var. tested, which included 2 indi .nous var., 5 exotic selections, and
23 hybrids, was found to be immur,! to brown leaf spot disease caused by Cercosporidium
henningsii; I1 var. were classified as tolerant, 14 as susceptible, 3 as highly susceptible, and 2 as field resistance to the disease. Hybrids H-1843 and H-2351 were the ones identified as
field resistant. (Summary by Abstracts on TropicalAgriculture) GO1 E03 

0113 
16504 PHILIPPINE ROOT CROP RESEARCH AND TRAINING CENTER. 1980.
PRCRTC releases superior root crops varieties. Radix 2(1):12. Engl., Illus. 

Cassava. Cultivars. Tuber productivity. Starch content. Philippines. 

For cassava, recommended var. are PR-C13, PR-C24, and PR-C62; for sweet potato, PR-SI0;

for taro PR-G068; and for yams PR-A35, PR-AS, PR-A7, PR-A1O 
 and PR-All for thePhilippines. A summary of important details about the recommended root crop var. is

presented. (Summary by Abstracts on TropicalAgriculture) G01 D03
 

0114
 
16529 ARKCOLL, D.B. 
 1981. Algumas variedades interessantes de mandioca
(Manihot esculenta Crantz) da Amaz6nia. (Some interestingcassava varieties from
the Amazon region). Acta Amazbnica 11(2):207-211. Port., Sum. Port., Engl., 5 
Refs., Ilus. 

Cassava. Field experiments. Cultivars. Sdection. Agronomic characters. Tuber productivity.
Brazil. 

Over 150 cassava var: have been collected from Indians and small holders during the last 3 yr. Initial expt. already have identified some with interesting characteristics such as: (1)
a yellow var. (IM 171) with 3.2 mg carotenoids/100 g of roots; (2) IM 097 capable ofyielding > 5 kg of root/m2 /yr when well fertilized on a yellow Latosol; (3) IM 159 capable
of yielding 7 kg of root/m in only 7 mo. on the fertile varzea; and (4) IM176 with some
tolerance to root rot (Phytophthoradrechsleri). (Author'ssummary) GO 
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0115 
16532 MUTHUKRISHNAN, C.R. 1980. Tuber crop research in Tamil Nadu: a 
resume. In National Seminar on Tuber Crops Production Technology, Coimbatore, 
India, 1980. Proceedings. Coimbatore, Tamil Nadu Agricultural University. pp.1-8. 
Engl., 29 Refs. 

Cassava. Research. Plant breeding. Propagation. Planting. Inter-cropping. Plant-growth 
substances. Irrigation. India. 

Except for the cereals, tropical tuber crops are the most important group of staple foods in 
the tropical world. In Tamil Nadu, India, cassava and sweet potato are grown on 48,006 and 
7735 ha, resp. An estimated area of 500 ha is planted to Coleus sp., Colocasia sp., and Dios
corea sp. The results of investigations carried out on crop improvement of cassava and sweet 
potato, planting systems, intercropping, the application of growth regulators, the influence 
of leaf removal on tuber production, and plant protection measures are reviewed. (Summary 
bv Abstracts on Tropical Agriculture) GO1 D02 

0116 
16195 INSTITUTOCOLOMBIANO AGROPECUARIO. 1980. Agronomia:yuca. 
(Agronomy: cassava). In . Informe de gerencia 1980. Bogot., Colombia. pp. 
32-33. Span., Illus. 

Cassava. Research. Cultivars. Clones. Selectioo. Tuber productivity. Resistance. Pests. Co
lombia. 

The activities carried out by the Instituto Colombiano Agropecuario (ICA) and the Centro 
Internacional de Agricultura Tropical (CIAT) at different exptl. centers in Colombia re
garding the evaluation and selection of hybrids, clones, and var. for high production, pest 
and disease resistance, and good cooking and industrial quality are reported. (Summary by 
F.G. Trans. by L.M.F.) GO 

01i7 
16132 SCHULTZ, G. 1981. Cassava research in the Northern Territory. In 
Cassava Research Program. St. Lucia, Australia, University of Queensland. Depart
ment of Agriculture. p.99. Engl. 

Cassava. Field experiments. Cuttings. Cultivars. Tuber productivity. Australia. 

During 1979-80, tr als with cassava were carried out at Douglas Daly Expt. Station, St. Lu
cia, Australia on 3lain soil; a summary of results is presented. Early establishment problems 
centered around attacks by Microceroterms and Mastotermes on the cuttings, which caused 
major losses of plants. Trials in 1979 showed that pieces dipped in 0.5%concn. of dialdrin 
or monocrotophos were not attacked by termites. During the establishment phase of the 
program when the major objective has been to build up sufficient stocks of planting material 
for cv. evaluation, it has been difficult to carry out accurate yield determination. However, 
cv. showing no yield potential have been eliminated and the following cv. were retained for 
detailed tests: hl AUSI,M AUS 4, NIAUS 7, M AUS 9, M AUS 10, M AUS 13, COML. MM., 
Mameya, Ceiba, and 2 local Northern Territory accessions. Yield estimates have been made 
on cv. where possible but these need to be treated with caution. The most reliable estimates 
would come from plots of M AUS 10 and M AUS 7 which are in a reasonably advanced state 
of multiplication and with a 12 'no. growing period under irrigation from Dec. 1979-Dec. 
1980 gave yield projections of 71 and 16 t/ha fresh wt. of roots, resp. (Full text) GO 

0118 
16533 NEELAKANIAN P., N.; ASHOKAN, P.K 1980. Comparative perform
ance of nine varieties of cassava in the red sandy loam soil of North Malabar. In 
National Seminar on Tuber Crops Production Technology, Coimbatore, India, 
1980. Proceedings. Coimbatore, Tamil Nadu Agricu!tural University. pp.32-34. 
Engl., Sum. Engl., 4 Refs. 
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Cassava. Field experiments. Cultivars. Plant development. Foliage. Plant height. Tuber 
productivity. India. 

A field expt. was conducted at Coconut Research Station, Nileswar, India, during 1977-78to study the performance of cassava var. !i-165, H-226, 11-2304, 11-1687, 1-312, 1H-3641,M-4, and ME-7 in red sandy loam soils, in a randomized block design with 4 replications. Itwas observed that in all the var.,height of plant, no. of functioning leaves, wt. of top andlength of tuber, recorded at the time of harvesting were on par. The total no. of leavesproduced by H-226 var. was higher than the other var. The most bulky tubers were produced by 11-165 and an av. girth of 17.9 cm was recorded. The max. wt. of tubers/plant andyield/ha (18,016 kg/ha) were reported by 11-2304. The lowest yi d (10,700 kg/ha) was re
corded by ME-7. (Author's surnmary) GOI D03 

0119
 
16575 ROJANARIDPICItED, C. 1980. 
 Cassava breeding. In Kasetsart University.Department of Plant Pathology. Resea..h reports 1977-1978. Bangkok, Thailand. 
p.85. Thai., Engl. 

Cassava. Field experiments. Hybrids. Germination. Technology evaluation. Selection. Thai
land. 

A total of 2574 hybrid seeds of cassava from 10 crosses obtained at the Centro lnternacional de Agricultura Tropical, CIAT, Colombia in 1975, were planted at Bangkhen, Thailandin 1976. The germination rate was 66.8% and 1720 seedlings were obtained. All the seedlings were grown at Bangkhen for I yr, observing diseases and insects. Most of the hybridseedlings did not form flowers; some hybrids formed staminate flowers but not pistillateones. Red spider mites (Tetrany'chus urticae) were major pests at Bangkhen. Cuttings fromseedlings were planted at the station at Sriracha where selection was to be made the follow
ing yr. (I'ull text) GO 

0120
 
15751 MATTOS, 
 P.L.P. DE; SAMPAIO, J.M.M.;CALDAS, R.C. 1980. Competiqio de cultivates de mandioca (Manihot csculenta Crantz) no municipio de SantaTerezinha-Bahia. (Evaluationof cassavacultivars in the municipality of Santa Tere-zinha-Bahia/. Cruz das Almas-BA, Brasil, Empresa Brasileira de Pesquisa Agropecui
ria. Centro Nacional de Pesquisa de Mandioca e Fruticultura. Comunicado t~cnico 
no. 12. 6p. Port. 

Cassava. Field experiments. Cultivars. Selection. Fertilizers. Tuber productivity. Foliage.
Brazil. 

At the exptl. station of the Centro Nacional de Pesquisa de Mandioca e Fruticultura(CNPMF), Santa Terezinlia, Bahia (Brazil), 2 trials were established to assess 2 local cv.8 promissory cv. for the Cruz das Almas region. 
and 

A random block exptl. design was usedwith 10 treatments and 4 replications. In the Ist expt. the soil received no fertilization;
whereas in the 2nd, fertilizers were applied depending on soil analysis. Cv. Salangor Pretahad the highest root production; cv. Mamlo, Preta da Mata, Salangor Branca, Cigana Preta,Aipim Bravo, Saangorzinha, Sutinga Preta, and Graveto are also good prospects for theregion since they yielded more than 30 t/ha on fertilized soil. On soils without fertilization,best cv. were: Salangor Branca, Aipim Bravo, Mamro, Preta da Mata, Salangorzinha, Salangor Preta, and Cigana Preta with yields of > 17 t/ha. The cv. with the highest yields regarding branch utilization were: Graveto de Santa Terezinha, Graveto, and Sutinga Preta. (Sum
mary by F.G. Trans. by L.M.F.) GOI DOI D03
 

012115768 SILVA, S. DE O.E. 1981. Atuaqio do banco ativo de germoplasma demandioca. (Activities of the active cassavagennplasn bank). Cruz das Almas-BA,Brasil, Empresa Brasileira de Pesquisa Agropecuiria. Centro Nacional de Pesqulsa deMandioca e Fruticultura. Doe, ,nentos, 8. 12p. Port, 4 Refs., Illus. 
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Cassava. Germplasm. Cultivars. Selection. Brazil. 

The objectives of the active cassava germplasm bank in Brazil, located at the Centro Nacio
nal de Pesquisa de Mandioca e Fruticultura (CNPMF), are described: the collection and 
maintenance of cassava germplasm; the reduetion of synonymy; the obtainment of a 
complete description of each cv. or group of cv.; and the selection of promising cv. and 
germplasm for private institutions and/or rural extension services. The no. and % distribu
tion of cassava cv. by the 1976-80 germplasm bank in 1976-80 are analyzed. (Summary by 
F.G. Trans.b' L.M.F GO 

0122 

15747 EVANGELIO, F.A. 1980. Cassava varieties for alcohol. The Radix 2(1):5. 
Engl., Illus. 

Cassava. Research. Cultivars. Tuber productivity. Energy productivity. Philippines. 

Information is given on cassava var. for alcohol in the Philippines. Cassava var. for alcohol 
have not been specifically identified. For alcohol production the amount of fermentable 
product is important. In its 3 yr of worthwhile existence the Philippine Root Crop Research 
and Training Center came up with 3 recommended cassava var.,PR-C13, PR.C24, and PR-
C62 which yielded 42, 43, and 46 t/ha, resp. at 10 mo. They are sweet-type var. and theo
retically yield considerable amounts of alcohol in I/ha. PR-C13, PR-C.4, and PR-C62 yield
7780, 7560, and 8280 1/ha, resp. using the conversion factor of 180 /t freshly harvested 
tubers. (Summary byAbstracts on TropicalAgriculture) GO D03 

0123 
16527 HOLGUIN M., F.; URIAS L., M.A.; ACOSTA E., J.; GONZALEZ L., V.W.; 
IBARRA L., F.A.; MENDEZ R., A.; OCItOA C., F.; PASTRANA A., L.; RUIZ B.,
P.; VILLALOBOS P., J. 1981. Sabanera y Costefia dos nuevas variedades de yuca 
para el tr6pico h6medo de M6xico. (Sabaneraand Costcfla, two new cassavavare
ties for the humid tropicsof Mexicol. Tabasco, Mdxi, a, Secretaria de Agricultura y 
Recursos Hidraulicos. Folleto Tdcnico no. 1. 9p. Span., Illus. 

Cassava. Field experiments. Culivars. Selection. Agronomic characters. Plant development. 
Resistance. Pests. Mexico. 

In breeding trials conducted for 4 yr by the Instituto Nacional de Investigaciones Agrfcolas 
at the Iluimanguillo exptl. field, Tabasco, Mexico, 2 cassava (Sabanera and Costefia)var. 
have been outstanding regarding yield response and resistance to thrips (Frankliniellacepha
lica and Caliothrips sp.) and CBB (Xanthomonas manihotis). A description is given of 
botanical (growth habit, height, no. of branches, color of the stem, and leaf length) and 
agronomic characteristics (growth cycle, av. no. of commercial roots and HI at 10 mo., 
resistance to CBB, superelongation, brown leaf spot, thrips, and adaptation to acid and 
nonacid soils).(Sumnmary by F.G. Trans. by L.M.J.) GO 

0124 
14678 CRUZ, C. 1981. Differential mite iniestation of cassava varieties. Journal 
of Agriculture of University of Puerto Rico 65(l):81-82. Engl. 

Cassava. Field experiments. Cultivars. Resistance. Mononychellus caribbeanae.Puerto Rico. 

The Agricultural Expt. Station in Puerto Rico introduced new var. to study their agronomic
characteristics and select the better var. In 1972, 11 introduced var. and local var. Nativa 
(check) were planted in Isabela, a cassava growing area, in a randomized complete block 
design with 4 replications. These var. were infested. by a mite identified as Mononychellus
caribbeanae. To determine the degree of mite infestation in the var. an evaluation was 
conducted based on the symptoms and damage observed in the whole plot. All the intro
duced var. were more affected than var. Nativa. Mites were effectively controlled with 2 
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applications of dicofol at the rate of 1 lb/ac in 100 gal water. (Summary by F.G. Trans. by
L.M.F. GO1 F03 

012516599 VELASQUEZ L., J. 1975. Determinaci6n de porcentajes de almid6n yprotefnas en las rakces de 8 variedades de yuca (4lanihot csculknta, Crantz). (Determination of starch and protein percentages in roots of 8 cassava varieties). Medelin, Universidad Nacional de Colombia. Facultad de Ciencias Agricolas. 6 5p. Span.,
Sum. Span., 12 Refs. 

Cassava. Field experiments. Cultivars. H..rvesting. Timing. Tubers. Starch content. Protein 
content. Water rontent. Colombia. 

In order to study the variations in the starch, protein,and moisture contents with differentharvest times and under different environmenta' :onditions, 8 selected cassava var. wereplanted at the Granja Exptl. Tufio Ospina (temp. 21 0 C, alt. 1450 m.a.sJ., rainfall 1300 mm)and in Cotov6 (temp. 28°C, alt. 600 in.a.s.l., rainfall 700 mim), Antioquia, Colombia in April1974. The var. studied were: l'opayaneja, Clon 88, Cip 24-2, Palmirefia, UCV. 2096, Clon105, Algodonera, and Aguabajo of the collection of the Centro Nacional de InvestigacionesAgropecuarias Tulio Ospina and the El Nus Exptl. Station. Harvest times were 9 and 12 mo.after planting. Starch, protein, and water %were determir.d )n the basis of 100 g unpeeledroots immediately after harvest in the lab. of the Faculta 1(1 ,J iencias Agrfcolas of tie U.Nacional de Colombia. A random block design was used Mith 4 replications and 8 var. under2 environmental conditions and with 2 harvest times. Results highlight var. Aguabajo aspromissory for its high starch content, especially under Cotov6 environmental conditions(21.6%). A highly significant increase was also observed in starch % in the 2 harvest times,corresponding to an av. of 14.11 and 19.44% at 9 and 12 mo, resp. The environment didnot affect starch content for the majority of the var., except for Aguabajo and Palmirefiawhich interacted significantly with tie environment. Var. Aguabajo had the lowest MC(54.46%); the other var. did not have marked variations. The environmental conditions atthe Granja Exptl. Tulio Ospina induced an av. water content of 59.1%, slightly lower thanthat at Cotov6 (65.2%). On the other hand, no differences were found in protein %for thedifferent var., which varied between 2.0-2.7% nor in the effect of harvest times, environments, and interactions. (Author's summary. Trant by L.M.F.) GOI C03 

0126
16556 LOZANO, J.C.; BYRNE, D.; BELLOTTI, A. 1980?. The relationshipsbetween cassava (Manihot esculenta Crantz), ecosystems, diseases and pests andtheir influence on breeding strategy. Cali, Colombia, Centro Internacional de Agri
cultura Tropical. 24p. Lngl., 34 Refs., Illus. 

Cassava. Ecosystems. Diseases and pathogens. Pests. Plant breeding. Selection. Clones. 

Based on the considerations related to the characteristics of cassava, centers of origin, andtie traditional system of cultivation, several conclusions were made regarding the relationships between the plant and NPFs, constituted by disease and pest pressures and edaphicand climatic factors. It is concluded that: (1) the existence and/or severity of diseases andpests are related to the characteristics of the ecosystem; (2) there appears to be no evidenceof race specialization among pathogens and pests of cassava; (3) resistance to NPFs appearsto be stable; (4) cassava clones are regionally adapted var.; (5) Manihot esculenta probablyhas resistance to most NPFs existing in the different ecosystems since it has been selectedunder a wide range of ecosystems; (6) it is possible to find clones of M. esculenta with resistance to all the NPFs in a given ecosystem; and (7) on the basis of the aforementionedconsiderations, it is suggested that plant breeding programs should be decentralized toinclude several representative ecosystems as selection sites. (Summary by LB. Trans. by L.M. 
F.) GO1 
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0127 
16134 LACEY, S.; WILSON, G.L. 1981. Screening for assimilate distribution 
patterns. In Cassava Research Program. St. Lucia, Australia, University of Queens
land, Departament of Agriculture. pp.93-94. Engl. 

Cassava. Laboratory experiments. Selection. Dry matter. Foliage. Temperature. Photo
period. Growth. Australia. 

Controlled environment expt. recently carried out at the U. of Queensland (Australia)
indicate that patterns of dry wt. distribution between roots (in particular, storage roots)
and tops, in response to temp. and photoperiod, may be important criteria for var. selection. 
The aim of this work is to develop a test whereby such responses can be recognized at a 
stage prior to that at which they can be identified morphologically. Moreover, the method 
should be suitable for large-scale screening either of responsiveness of a genotype to 
environmental variation, or of genotypes to an environmental factor. The hypothesis under
lying this study is that such responses act directly through changes in patterns of assimilate 
distribution (rather than in consequence of morphogenetic changes with establish new sinks 
for assimilate). Such patterns should be readily identifiable by labelling photosynthates with 
"4 C. The initial stages of the work involve the correlation of "C distribution patterns with 
known changes in assimilate partitioning during the growth of the crop and under varying 
environmental conditions. (Full text) GOI COI 

0128 
16516 MOHR, W. 1944. Anflises quimicas de 115 variedades de Manihotutilissi
ma, cultivadas no Campo Experimental de Mandioca, em Capela, Municipio de Sio 
Sebastia6 do Cai. (Chemical analyses of 115 varieties of Manihot utilissima, culti-
Pated at the Cassava ExperimentalField,in Capela, municipality of Sdo Sebasti'o 
do Ca). Porto Alegre-RS, Brasil, Secretaria de Estado dos Negocios da Agricultura,
Iudustria e Comercio. 18p. Port, Ilius. 

Cassava. Laboratory experiments. Cultivars. Analysis. Ash content. Protein content. Fibre 
content. Fat content. Water content. Carbohydrate content. HCN content. Brazil. 

Comparative results of chemical analyses corresponding to 115 var. of Manihot utilissima,
cultivated at the Cassava Exptl. Field in Capela, municipality of Sgo Sebastigo do Cai 
(Brazil) are given in order to select disease- and pest-resistant, high-yielding var., apt for the 
soils of tile region. The technique utilized is described; based on the determination of MC 
+ the value of 4.65% (mean valu. of the sum of ash, protein, lipid, and fiber %)and 
substracting tis sum from 100, tie carbohydrate content is determined, being susceptible 
to a max. error of 0.5%. The method used for determining HCN content in roots is annexed. 
(Summary by L.B. Trans. by L.M.F.) GOI C03 

See also 0014 0015 0017 0081 0083 
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H02 Nutritive Disorders in Humans 

012916197 OSUNTOKUN, B.0. 1981. Cassava diet, chronic cyanide intoxication andneuropathy in the Nigerian Africans. World Review of Nutrition and Dietetics 36:
141-173. Engl., 156 Refs. 

Cassava. Human nutrition. HCN. Toxicity. Clinical manifestations. Ataxic neuropathy. Nige
ria. 

Trhe sources of cyanide (cyanogenic glycosides, nitriles) and SCN in fo, is and plants arediscussed. Cassava isused for food in several ways by Nigerians and is thr main dietary causeof chronic cyanile intoxication and neuropathy. (Sumrnmary by FoodScience and Technolo. 
gy Abstracts) 1102 
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H03 Animal Feeding 

0130 
15715 WVYLLIlF, D.; LIKULI , I.P. 1980. Cassava and molasses for fattening pigs
under village conditions in Tanzania. Tropical Agriculture 57(3):267-276. lngl., 
Sum. l:ngl., 26 Refs. 

Cassava. Laboratory experiments. Laboratory animals. Swine. Animal nutrition. Cassava 
meal. Diets. Dry matter. Ash content. Fibre content. Protein content. Mineral content. 
Feed mixtures. Fattening. Molasses. Tanzania. 

Two expt. were carried out with Large White x Landrace pigs. In the 1st expt. cassava root 
meal was substituted for maize at rates of 0,18. 36, and 54%uf the diet. The maize protein 
was replaced by a smbean-sesame meal mixture in a 1:2 ratio. The diets were fed from 41
90 kg livewt. according to a feeding scale giving levels of energy and protein intake below 
those for max. growth. Treatments did not differ significantly in their effect on perform
ance, carcass characteristics, or wt. of various internal organs. The diet containing
36% cassava was the most economic in terms of the food cost of carcass gain. In the 2nd 
expt. equal wt. of cassava root meal and final cane molasses were substituted for one an
other at levels of 0, 17, 34, 51, and 68% of the diet. They were fed to a severely restricted 
scale from 38-80 kg livewt. Daily gain and food conversion efficiency increased linearly as 
tilecassava c(ntit (n'tiC titt increased. Carcass neasuremenIts did not difter be tween 
treatments. As the proportion of molasses in the diet increased, kidney and liver wt. in
creased and the food cost of carcass gain decreased. The practical implications of these 
results are discussed. (Author's sutmnary,) F103 

0131 
16102 RAJAGURU, A.S.B.; RAVINDRAN, V.; RANAWI:'I:RA BANDA, R.M. 
1979. Manioc leaf meal (1lanihot esculenta Crantz) as a source of protein for 
fattening swine. Journal of the National Science Council of Sri Lanka 7(2):105
110. lEngl., Sum. Engl., 10 Refs. 

Cassava. Laboratory experiments. Laboratory animals. Cassava leaf meal. Swine. Animal 
nutrition. Finishing. Diets. Sri Lanka. 

Studies ssere conducted to evaluate CLM as a source of protein in rations for growing and 
finishing pigs. Results suggest that C'LM could be included up to a 30% level in fattening
pig rations, without any adverse effects on animal performance. Significant improvements
in growth rate and feed conversion efficiency were observed in growing pigs fed on 20 and 
30% levels of ('LM when compared to the coconut meal-based control ration. This effect 
was attributed to the hirh lysine content of (LM. (Author's viunmar') 1103 

0132 
1"798 MUDGAL, V.D. 1979. Enriching the cattle feed. Intensive Agriculture 17 
(10):36-38. Ingl., Illus. 

Cassava. Feeds and feeding. Leaves. Animal nutrition. Protein content. Digestibility. Cattle. 

Notes on the nutritional properties of wheat and paddy straw, together with details of 
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bagasse-molasses-sugarcane tops rations are presented. Brief notes on the use of spent lemon 
grass (Cymbopogon flexuosus), mulberry leaves, fruit and vegetable residues, cassava leaves, 
and mahua (Madhuca longifolia) seed cake in animal feeds are also included. (Summary by 
Abstracts on Tropical Agriculture) 1103 

0133
 
16103 
 RAJAGURU, A.S.B.; RAVINDRAN, V.; DIAS, E.A. 1978. Utilization of 
cassava meal (Manihot esculenta Crantz) in swine feeding. Journal of the National 
Science Council of Sri Lanka 6(2):95-102. Engl., Sum. Engl., 18 Refs. 

Cassava. Laboratory experiments. Laboratory animals. Swine. Cassava meal. Animal nutri
tion. Dry matter. Protein content. Fibre content. Ash content. Finishing. HCN content. 
Diets. Sri Lanka. 

The 2 feeding trials conducted at the U. of Sri Lanka with growing and finishing pigs on the 
use of CM indicate that the HCN-free CM could be used successfully as a substitute for 
maize up to 40% of the ration. However, the unprocessed CM depressed both growth rate 
and feed efficiency. Also, tie scouring of pigs experienced with the feeding of unprocessed 
CM could be prevented completely by deto;:ifying it. Cassava-based diets reduced carcass 
recovery % slightly, although not statistically significant. Data was not conclusive as only I 
animal was used per treatment for carcass vnalysis. However, CM did not alter backfat 
thickness in the HCN-free ration but unprocessed meal caused an adverse effect on the 
backfat thickness, indicating that HCN also interferes with energy utilization. (Author's 
sum mary) 1103 

0134 
16104 UDO, II.; FOULDS, J.; TAUO, A. 1980. Comparison of cassava and maize 
in commercially formulated poultry diets for Western Samoa. Alafua Agricultural 
Bulletin 5(1):18-26. Engl., Sum. Engl., 13 Refs., Illus. 

Cassava. Laboratory experiments. Poultry. Diets. Maize meal. Animal nutrition. Eggs. New 
Zealand. 

In W. Samt. here is a great need for lo,'1l1y produced raw materials for animal diets. Two 
expt. to evaluate cassava as a replacement !'*r maize in poultry grower and layer diets are 
reported. In the 1st expt. isoenergetic grower ae,.. baknced to the same total S amino acid 
content based on maize or cassava were fed to 24u Shaver 288 pullets from 6-18 wk. of age.
There were no significant differences in body wt..gain, feed intake, and mortality between 
the 2 treatments. In the 2nd expt. maize- and cassava-based isoenergetic layer diets balanced 
to the same total S amino acid content were fed to 192 Shaver 444T liens. During die 20 
wk. exptl. period data were collected on egg production and wt., feed consumption, yolk
color, and mortality. The performance of the hens fed the maize-based diet, did not differ 
significantly from that of the liens fed the cassava-based diet, with the exception of the yolk
color. Egg production on the maize-based diet averaged 72.1% compared to 68.5% on the 
cassava based diet. The daily feed intake was 119.1 and 116.9 g/day, resp. The cassava-fed 
liens produced eggs with a paler yolk than the maize-led liens. Both expt. clearly demon
strate that in W. Samoa satisfactory results can be obtained with high inclusions of cassava 
in grower and layer diets when the cassava-based diets are adequately supplemented with 
energy and limiting amino acids. Some discussion as to the suitability of locally produced
ingredients for use in commercial animal feeds is also presented. (Author's surnmary) H03 

0135 
16110 GOMEZ, G.; SANTOS, J. 1979. Evaluaci6n nutritiva de la harina de yuca 
con y sin melaza como fuente energ6tica para cerdos en crecimiento y acabado. 
(Nutritive assessment of cassava flour with and without molasses as an energy 
source for growing and finishing pigs). In Reuni6n Latinoamericana de Producci6n 
Animal, 7a., Panami, 1979. Programa y Compendios. Panamdi, Asociaci6n Paname
fia de Producci6n Animal. pp.NR 48. Span. 
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Cassava. Laboratory experiments. Laboratory animals. Swine. Diets. Cassava meal. Supple
ments. Molasses. Nutritive value. Animal nutrition. Colombia. 

A study was conducted with a total of 40 weaned York x Duroc pigs divided into 4 exptl. 
groups of 10 pigs each. The following treatments were assigned: (1) check 1, sorghum + 
soybean cake; (2) check II, sorghum + soybean cake + molasses; (3) CM + soybean cake; 
and (4) CM + soybean cake + molasses. Diets were calculated to supply 16 and 13%CP and 
2 levels of addition of molasses were used: 10 and 20% for the growing (16-50 kg) and 
finishing (50-95 kg) periods, resp. Except for group 3 which took a wee'- longer, tile remain
ing groups took 16 wsk. to reach market wt. The addition of molasses favored a sligtly 
higher daily av. intake (kg) in sorghum-soybean based diets (2.35 vs. 2.52) but not ir he 
CM based diet whose intake was similar (2.22 vs. 2.22). Daily av. wt. gain (kg)/ani" as 
favorably affected .by the adaition of molasses (0.71, 0.74, 0.65, 0.69) but there % no 
marked differences regarding feed conversion (3.3, 3.4, 3.4, 3.2). Although one of the 
limiting factors in the use of CM is the greater quantity of protein ingredient required in the 
ration due to its low supply of protein compared to other energy sources, tile addition of 
molasses slightly reduces the amount of protein supplement and, at the same time, provides 
greater palatability and consistence to the ration, which means a better utilization by the 
animal. (Complete text. Trans. by L..M.lK 1103 

0136 
16127 ADEWUSI, S.R.A.; OKE, O.L. 1980. The effect of various levels of 
cassava on protein utilization by rats. Nutrition Reports International 21(5): 709
715. Engl., Sum. Engl., 14 Refs. 

Cassava. Laboratory animals. Leaves. Digestibility. Proteins. Animal nutrition. Pellets. 
Nigeria. 

Cassava was substituted for maize starch at 0-100% level in rat diets using casein as the 
source of protein. Apart from the 50%level where all the parameters determined were simi
lar to those of the control, the general trend is that the PER decreased from 2.5 for 0% level 
gradually to 2.0 at 100% substitution. Digestibility in vivo (80.5-69.9) and in vitro (94.6
88.9) and the plasma SCN levels (1.6-3.6 mg/ml) followed the same pattern. The plasma 
urea level was tile reverse, starting with 34.2 mg N/ 100 ml at 0% cassava and increasing as 
the level of cassava reached a maximuum of 70.0 mg at 100% cassava. The high level of 
cassava did not seem to have any marked effect on the feed intake or on the available lysine 
(7.6-8.3 g/16gN). When leaf protein (LPC) from Amaranthus was used as sole source of 
protein at 100%cassava level the PER was low (1.26) but increased to 1.64 on supplementa
tion with 0.2% met. and the best result was obtained when 50:50 mixture of LPC and casein 
was used (PER 2.15), better than casein alone (2.01). The other parameters were not affect
ed to any extent. (Author'ssumutar.) 1103 

0137 
16180 CASTILLO, L.S. 1980. Cassava as animal feed - versatile but handle it 
with care. Farming Today 6(7):18-21. Engl., Sum. Engl. 

Cassava. Animal nutrition. Tubers. iHCN content. Cultivars. Silage. Forage. Cassava leaf 
meal. 

Numerous researches definitely show the importance of cassava as animal feed. However, 
quality should be emphasized. Adulteration should be avoided or minimized. The presence 
of HCN should be recognized and proper formulation made as regards nutrient requirements 
of energy, protein, amino acids, vitamins, minerals for specific class of animal. Adulteration 
of cassava feed products definitely reduces their feeding value and increases production 
costs. Fish meal was bought supposedly with 50% or higher protein control but on analysis 
the various sacks of 50 kg each gave 18-20% protein. Regarding IICN, care must be taken 
since it affects performance. Very faulty feed or food preparation will seriously affect 
animal performance if it does not cause death. There are many factors affecting HCN 
toxicity but carefulness is imperative. (Author'ssummary) 1103 
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0138 
16515 MEYRELES, L.;NIACLEOD, N.A.; PRESTON,T.R. 1977. Forrajedeyu
ca como suplemento proteico en dietas de cafia para ganado bovino: efectos de di
ferentes niveles sobre crecimiento y fermentaci6n ruminal. (Cassava forage as aprotein supplement in sugar cone diets for bov,ine cattle: effects ofdifftrent lel'els 
on growth and ninen frrmncntation). Producci6n Animal Tropical 2:76-83. Span.,
Sum. Span., 6 Refs., Illus. 

Cassava. Laboratory experiments. Laboratory animals. Cattle. Forage. Animal nutrition.
Supplements. Dominican Republic. 

Thirty-six I-yr-old animals with an initial livewt. of 160-200 k -were used to evaluate levelsof cassava forage at 0, 15, 30, and 45% (fresh basis), substituing sugar cane urea. Cassava 
was cut 3-5 ino. old, containing an av. DM content of 20% and 15.8% of N x 6.25. Sugarcane contained 25.5% DM and 12.40 Brix. Both sugar cane and cassava forage were chopped
in pieces approx. 10 nm long. The sugar cane mixed wtth urea and ammonium sulfate wasleft to ferment for 24 h before offering it to the animals; cassava was also left 24 h1separated from the sugar cane. After 80 days of testing, daily gain was -14, i87, 105, and 144 g/day for the levels of cassava forage (significantly greater for the cassava combination vs. the
control, P1< 0.03). Voluntary intake was low in all treatments (from 1.72-1.92 kg DM/100kg livewt.). Studies on the composition of rumen liquid of these and other fistulized animals
receiving tie same treatments, showed high pll values(> 6.8 ) and high levels of rumenammonium (from 15-22 tug NI13/100 ml), which did not vary among treatments. It wasconcluded that the possible reason for the low performance with cassava forage were the
high levels of runien ammonium caused by tie high solubility of cassava protein combined
with urea. There was no evidence of possible toxic effects due to hydrocyanic acid. (Au
thors suminar.. Trans. by L.M.'IK 1103 

0139
16179 MIELLADO, M.; DANIELS, L.B.; ALBA, J. DF. 1979. Yuca y soya como
complementos de raciunes basadas en cafla de azficar y urea. (Cassavaand soybeans 
as complements in sugar cane and urea-based rations). In Reuni6n Latinoamericanade Producci6n Animal, 7a., Panami, 1979. lPrograma y Compendios. Panam i, Asociaci6n Panamefia de Producci6n Animal. pp.R 3l.Span. 

Cassava. Laboratory experiments. Laboratory animals. Cattle. Animal nutritir ; Diets. 
Digestibility. 

Combinations of cassava and soy'bean cake, treated with 1%fornialin, were tested in dry lot
feeding regarding their ability to increase the voluntary intake of sugar cane (whole plant,
chopped). In vitro digestibility trials showed a favorable interaction between these prodticts
on tile total I)NI digestibility (72 vs. 62.8%). Thirty-six Brahman steers, with an av. initialwt. of 245 kg, were fed 4 diets with a 90-day confinement, 20 days were preliminary andnot considered in the analysis. Diets were: (A) 97.5, 2.1, and 0.4%sugar cane, cassava (sliced
and air-dried), and urea, resp.; (13)97.4, 0.5, 1.8 and 0.4%sugar cane, soybean cake, cassava,
and urea, resp.; (C) 96.6, 1.5, 1.5 and 0.4%; 
 sugar cane, soybean cake, cassava, and urea,resp.; and (I)) 95.9, 2.5, 1.3 and 0.4%sugar 2ane, soybean cake, cassava, and urea, resp. The

in vitro digestibility of rations was 57.0, 57.1,52.3, and 54.5%, resp. Daily increases in wt.
 were 62, 258. 416, 
 and 589 g for rations A, It, C,and D, resp. (P < 0.05). Differences are

attributed to the increasing amount of soybean cake and no favorable interaction was found
between both supplements. Noluntary intake was 1.43, 1.57, 1.65, and 1.68 (as %of livewt.;P1< 0.05) for rations A, B,C,and 1), resp. and differences were attributed only to the DM inthe supplements and not to he intake of sugar cane in any of the rations. (lulltext. Trans. 
by L.M.I.J' 1103 

0140 

16164 BARBOSA, C. 1972. Aproveitamento da parte a6rea da mandioca na alimentaqgo animal. (Utilization ofthecassaja canopy'in animal nutrition). Tese Mag.Sc. Piracicaba-SP, Brasil, l'scola Superior de Agricultura Luiz de Queiroz da Univer
sidade de Slo Paulo. 71p. Port., Sum. Port., Engl., 56 Refs., Illus. 
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Cassava. Laboratory animals. Sheep. Forage. Foliage. Animal nutrition. Protein content. 
Digestibility. Cultivars. Fibre content. Brazil. 

Hay from the canopy of cassava var. Guaxup6 and Mantiqueira at 4, 7, and 10 mo. of age 
was studied regarding in vivo digestibility in sheep. Exptl. work was carried out at Nova 
Odessa Exptl. Station (Sio Paulo, Brazil) using a split-plot design. CP in both var. of 
cassava decreased as the age increased: 15.88, 13.40, and 13.06% for var. Guaxup6, and 
17.30, 11.88, and 10.42% for var. Mantiqueira, at 4, 7, and 10 mo., resp. Crude fiber 
content increased with plant age: 21.56, 23.89, and 27.53% for var. Guaxup6 and 21.24, 
25.37, and 31.38% for var. Mantiqueira, at 4, 7, and 10 mo., resp. It was observed that the 
fiber digestibility of Guaxup6 decreased slowly, having little effect on the corresponding 
protein digestibility. On the other hand, protein digestibility of var. Mantiqueira was greatly 
influenced by the decreasing rate of fiber digestibility. The highest productioi, of cassava 
hay/ha was given by var. Mantiqueira. It is suggested to study other more productivevar. 
regarding canopy and root production during both 1st and 2nd vegetative cycles. Guaxup6 
and Mantiqucira hay were considered satisfactory for animal nutrition. (Author's sumrnar.v) 
1103 C03 

0141 

16160 TERLEIRA G., H.; TEN BRINKE, H.W.; LOPEZ C.,W.; SANTISTEBAN 
S., D. 1975. Uso de raices de yuca, coronta de mafz y cscara de agod6n en el 
engorde de novillos en Tarapoto - San Martin. (The use of cassava roots, ground 
corn cobs, and cottonseed hulls for steer fattening in Tarapoto-SanAlartfin, Peru). 
Lima Perti, Ministerio de Alimentaci6n. Direcci6n General de Investigaci6n. 13p. 
Span., Sum. Span., Engl., 3 Refs. 

Cassava. Laboratory experiments. Laboratory animals. Cattle. Diets. Animal nutrition. 
Fattening. Peru. 

Rations with cassava roots, ground corn cobs, and cottonseed hulls were tested for fattening 
young crossbred steers (Brown Swiss x Gyr x Criolo) in a trial carried out at El Porvenir 
Agriculture Exptl. Station, from Jan.-May 1973. A compictely randomized exptl. design was 
used with a total of 31 steers. The following 4 rations (treatments) were studied: A (control 
ration), B (chopped cassava roots + a protein supplement with 12% urea and 75%cotton
seed meal), C (81.4%ground corn cobs + 16.3%cottonseed meal), and D (82.5%cottonseed 
hulls + 15.3% cottonseed meal). The steers were slaughteied after 108 days of feeding. 
Results on av. daily 't. gain/animal for rations A, B, C, and D were 1.664, 1.390, 0.869, 
and 0.993 kg, resp. Such an effect was statistically significant (P < 0.01) for rations A and B 
as compared to rations C and D. The values for daily feed intake for te treatments were 
8.9, 17.4, 5.6, and 9.6 kg, rrsp. and for carcass dressing 54.0, 56.7, 46.0, and 50.4X, resp. 
Beef grade was of the extra class for A and B rations and extra and first class for C and D 
rations. Net income values were S/. 5,629.15, 4,994.26, 2,386.90, and 3,480.90, resp. It was 
concluded that the control ration and the ration with cassava roots + protein supplement 
are 2 possibilities recommended in feeding steers. The rations based on corn cobs and 
cottonseed hulls -, !,- less satisfactory possibly to their inclusion in very high levels. 
(Author'ssummnarv 1103 

0142 
16587 ESItlETT, N.; ADEMOSUN, A.A. 1980. Sundried cassava root-meal in 
broiler iets. Nutrition Reports International 22(3):343-352. ZP,., , Sum. Engl., 18 
Refs. 

Cassava. Laboratory experiments. Laboratory animals. Chicks. Cassava meal. Diets. Animal 
nutrition. Finishing. Nigeria. 

A total of 432 broiler chicks, aged 15 days,were fed 4 isocaloric and isonitrogenous diets 
contai';:mg 0, 15, 30, or 45% peeled, sun-dried cassava root meal (CRM). At 6 wk. of age the 
chicks were pooled and randomly divided into 4 groups and fed 4 finishing diets containing 
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0, 15, 30, or 45% CRM for a further period of 4 wk. During the starting phase rate of bodywt. gain and feed:gain ratio were 26.72, 26.34, 25.41, and 25.55 g/chick/day and 1.88,
1.90, 1.93, and 1.85 for the 0, 15, 30, and 45% CRM diets, resp. The observed differences 
were not significant for all parameters. During the finishing phase the treatments did not
significantly affect rate of body wt. gain, efficiency of feed conversion, carcass character
istics, and DM, CP, and fat content of livers of the broiler chickens slaughtered at 10 wk. of 
age. (Author's summary) H03 

0143 

16584 OJOFEITIMI, E.O.; AHRENS, R.A.; PRATHER, E.S. 1981. Nutritional 
assessment of cassava grits in combination with cottonseed or defatted soybean
proteins. Nutrition Reports International 23(2):355-362. Engl., Sum. Engl., 23 
Refs. 

Cassava. Laboratory experiments. Laboratory animals. Animal nutrition. Supplements. Feed 
constituents. Diets. 

The effects of supplementing cassava grits with casein, cottonseed (free of gossypol), or
defatted soybean protein sources were measured in 21 da old male Sprague-Dawley rats.
All diets were isonitrogenous, iso,-aloric, and provided protein at a level of 10% of the total 
wt. Cassava grits were added at a level of 20% of the total wt. The mean PER values ofcasein-cassava, cottonseed-cassava, and soybean-cassava diets 3.1, 2.4, and 1.7, resp.were 
Efficiency of N retention (ENR) for the cottonseed-cassava and soybean-cassava diets were 
39.6 and 29.5%, resp. Both the mean PER and ENR values of the exptl. diets were significantly different (P < 0.05). The study showed that the nutritional quality of cassava could 
be improved by the addition of either of these vegetable proteins. However, texture, flavor,
and palatability of the cooked mixtures should be investigated prior to human trials on
these diets. (Author's summary) H03 
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H04 HCN Toxicity and Detoxification 

0144 
16119 OKE, O.L. 1979. Some aspects of the role of cyanogenic glycosides in 
nutrition. World Review of Nutrition and Dietetics 33:70-103. Engl., Sum. Engl., 
164 Refs. 

Cassava. Cyanogenic glycosides. Human nutrition. Toxicity. HCN. Clinical manifestations. 
Detoxification. 

Cyanogenic glycosides occur in many unrefined foodstuffs (linamarin in cassava and Phaseo
lus lunatus, amygdalin in almonds), and HCN is released on hydrolysis by acid during diges
tion or by endogenous enzymes in the plant by damage caused through harvesting or food 
preparation. This review focuses on the effects of ingestion of small doses of cyanogenic 
glycosides by people in developing countries who consume cassava, and its relation to the 
rarity of sickle cell anaemia and bowel cancer. The implication of this is discussed and the 
literature is reviewed. (Summary by FoodScience and Technology Abstracts) H04 

0145 
16130 RUST, L.A.; FRY, W.E.; BEER, S.V. 1980. Hydrogen cyanide sensitivity 
in bacterial pathogens of cyanogenic and non-cyanogenic plants. Phytopathology 
70(10):1005-1008. Engl., Sum. Engl., 30 Refs., llus. 

Cassava. HCN. Xanthomonas ianihotis.Cyanogen. Etiology. 

The cyanide sensitivity of bacterial pathogens of cyanogenic and non-cyanogenic plants was 
determined by observing the effects of HCN on their growth rates in buffered nutrient 
broth. The HCN concn. that reduced the growth rate of each strain to 50%of its growth rate 
in the absence of cyanide (EC,,) was calculated and used to compare strains. Bacterial 
pathogens of cyanogenic plants appeared to be only slightly more tolerant of HCN than 
were bacterial pathogens of non-cyanogenic plants; these differences were not statistically 
significant (P = 0.05). Pseudomonads generally were more sensitive to HCN than were the 
xanthomonads tested. Among xanthomonads, strains of Xanthomonas manihotis, a patho
gen of the highly cyanogenic plant, cassava, appeared to be most tolerant. None of the 
bacteria appeared to either metabolize HCN.or to adapt markedly to it. In contrast to fungal 
pathogens of cyanogenic plants, bacterial pathogens of cyanogenic plants are not distinctly 
more tolerant of HCN than are those of non-cyanogenic plants. (Author's summary) H04 

See also 0166 
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101 Cassava Starch and its Properties 

0146 
17103 RAV:F,.,.;FREJAVILLE, C.; DAUPHIN, J.F.; DAUBERTE, B.; d'URBAL,M.; SAINT-LI-BE, L. 1981. Gamma radiolysis of starches derived from differentfoodstuffs. 2. Study of induced acidities. Starch 33(7):235-240. Engl., Sum. Engl.,
Germ., 11 Refs., Illus. 

Cassava. Cassava starch. Analysis. Irradiation. 

The foodstuff from which the studied starches (maize, amylomaize, waxy maize, cassava,bread-wheat, potato, rice, and haricot bean) derive only has little influence I'pon the 
quantities of -t radio-induced acids. The ratios r between the max.are and min. found values2.5 and 3.2 for formic acid and total acidity, resp. If r isequal to 13.6 for free acidity,it is only due to the very small values in haricot bean, potato, and rice starches. (Author's
suminary) 101 

66 



102 Uses, Industrialization, Processing and Storage 

0147 

15082 FAFUNSO, M., BASSIR, 0. 1979. Mannitol content ofgari and other cassava
based foodstuffs. Tropical Science 21(4):273-274. Engl., 3 Refs. 

Cassava. Laboratory experiments. Gaff. Foofoo. Cassava flour. Alcohol. Analysis. Tubers. 
Nigeria. 

Gar, fulu, and lafun (the most common :assava-based Nigerian foods) were alcohol extract
ed and the extracts subjected to TLC to quantify mannitol. Fufu had 692 ± 84 mg 
mannitol/100 g dry wt. and lafun 329 ± 66. Gari grains (prepared traditionally by the local 
people in Ibadan) had a mannitol content of 499 ± 94, while mechanically processed gari 
had a lower mannitol content of 401 ± 48 mg/100 g dry wt. Processing tubers into these 
foods caused approx. 10-fold increase in mannitol content (due to fermentation and 
heating). Boiling, frying, and roasting tubers caused mean % increases in mannitol of 31 1 
10; 38 ± 12, and 109 ± 24, resp. (Sunnary'bj' Food Science and Technology Abstracts) 102 
C03
 

0148 
15782 ODIGBOII, -.U. 1979. Mechanical devices for peeling cassava roots. In 
Plucknett, D.L.,ed. Workshop oil Small-Scale Processing and Storage of Tropical 
Root Crops, Honolulu, Hawaii, 1978. Proceedings. Boulder, Colorado, Westview 
Press. Westview Tropical Agricultural Series, no. 1. pp.309-325. Engl., Sum. 
Engl., 2 Refs., Illus. 

Cassava. Peeling. Mechanization. 

The design and construction of 2 mechanical cassava peeling devices are discussed. The 1st 
device is an improved model of a continuous-process mechanical peeler which consists of 
a cylindrical knife assembly and a solid cylinder, both mounted parallel and 20 mm apart 
on an inclined frame. The 2nd device is a batch-process mechanical peeling machine which 
works on the principle of abrasion. Basically, unpeeled cassava roots mixed with some 
in,;rt abrasive materials and placed in a vessel are rotated for sonic time to peel the,;i. 
Results of performance tests on the prototype device are presented. (Author's summary) 
102 

0149 

15789 BRAUER, D. 1980. Fuel from alcohol. Blessings and curses of a new technol
ogy. Development and Cooperation 1:11-13. Engi., Illus. 

Cassava. Ethanol. Energy productivity. Brazil. 

Since the advent of high oil prices many countries have a serious fuel problem. Ethanol, as 
an alternative source of energy, is most easily produced from sugar cane or sugar beet, but 
may also be obtained from starch-containing cassava, maize, and wheat. In 1975 Brazil 
started an ambitious national alcohol program to reduce its dependence on oil imports 
(85% of its requirements). This study discusses whether this program offers a solution, and 
what other countries might learn from the Brazilian experience. (Summary by Abstractson 
TropicalAgriculture) 102 
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0150 
15790 COOMBS, J. 1980. Renewable sources of energy (carbohydrates). Outlook on 
Agriculture 10(5):235-245. Engl., Sum. EngI., 36 Refs., Illus. 

Cassava. Ethanol. Biomass production. Alcohol. Production. Processing. Fermentation. 

Alcohol produced from carbohydrates by gasification followed by catalytic re-synthesis or
by fermentation can be used as substitute liquid transport fuel or as chemical feedstock. 
Sugar cane at present appears to be the most attractive resource intropical countries but 
there are other potentially suitable cereal and root crops (cassava). Root crops have a lower 
starch content as harvested, but are potentially capable of yielding greater amounts of 
starch/ha. Although present yields of cassava are on av. below 10 t/ha the max. recorded is 
over 70 t/ha, indicating the tremendous potential as biomass crop: In temperate climates it
is unlikely that biomass fuel will contribute much of the.energy demand except in countries 
with large timber resources. (Author'ssummary) 102 

0151 
16107 ODIGBOH, E.U. 1979. Cassava chips processing and drying: a cassava 
chipping machine. In Plucknett, D.L. ed. Workshop on Small-Scale Processing and 
Storage of Tropical Root Crops, Honolulu, Hawaii, 1978. Proceedings. Boulder,
Colorado, Westview Press. Westview Tropical Agricultural Series no. 1. pp.327-339. 
Engl., Sum. Engl., 6 Refs., Illus. 

Cassava. Processing. Drying. Cassava chips. Mechanization. Water content. 

The design of a cassava chipping machine and some drying expt. on cassava chips are de
scribed. Results showed that although all drying occurred in the falling-rate period, sun 
drying of machine-produced chips was fast and at a rate that remained nearly constant until 
a MC of approx. 20% (wet basis) was reached. For some hand-prepared 2.5 x 5 x 50 mm 
chips tested drying was much slower with more pronounced variable-rate drying character
istics. (Author's summary) 102 

0152 
16518 LEIHNER, D.E. 1981. Fuel from biomass- future role and potential of 
cassava. Entwicklung und Liindlicher Raum 15(l):18-21. Engl., 11 Refs., Illus. 

Cassava. Biomass production. Alcohol. Processing. Energy productivity. Ethanol. 

Information is given on the development of a renewable energy source based biomasson 
production using cassava. The important aspects in the biomass-to-alcohol process, including
the conversion efficiency, expressed in the litres of alcohol produced/t of raw material, and 
the area-time productivity, (the no. of litres of alcohol produced/ha/yr), are discussed. 
Cassava is a efficient biomass producer converting solar into carbohydrate chemical energy 
at a rate of 250,000 Kcal/ha/day. Possible alcohol produc"on fiom with a yield ofcassava 

20 t/ha/yr is 3600 I/ha/yr. The energy balance of alcohol production from cassava (tubers +
 
stems)/ha/yr is provided. The net energy gain is 54.4 GJ/ha/yr, with a ratio between pro
duced and expended energy of 2:1. (Summary by Abstracts on TropicalAgriculture)102 

0153 
16528 MARINHO, H.A.; ARKCOLL, D.B. 1981. Estudos sobre o caroteno em 
algumas variedades amaz6nicas de mandioca (Manihot esculenta Crantz). (Studies 
on carotene in some Amazonic cassava varieties). Acta Amaz6nica 11(1):71-75. 
Port., Sum. Port., Engl., 22 Refs. 

Cassava. Processing. Cassava flour. Cultivars. Carbohydrate content. Tubers. Storage. Brazil. 

The carotenoid content of cassava roots varies with var. age, and the cross section of the 
root. Large losses occur during the processing of roots into the fermented flour eaten in the 
Amazon region. These losses can be reduced if the roots are well fermented and the flours 
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arc stored in good conditions. About 30% of the carotenoides is #-carotene and the con
sumption of 100 g of flour could provide approx. 20% of the recommended daily adult 
intake of vitamin A. (Author'ssummary) 102 C03 

0154 
15781 WILLIAMS, C.E. 1979. The role of women in cassava processing in Nige
ria. In Plucknett, D.L.,ed. Workshop on Small-Scale Processing and Storage of 
Tropical Root Crops, Honolulu, Hawaii, 1978. Proceedings. Boulder, Colorado, 
Westview Press. Westview Tropical Agricultural Series no. 1. pp.340-353. Engl., 
Sum. Engl., 7 Refs. 

Cassava. Processing. Gari. Peeling. Washing. Rasping. Fermentation. Pressing. Costs. Income. 
Mechanization. Nigeria. 

The objectives of this study were: (1) to investigate the processing of cassava into gari in 
some selected villages in Oyo State, Nigeria and (2) to make recommendations on increasing 
the profit in gari and cassava production. The problem of introducing a capital-intensive 
labor-saving machine into gari production was investigated in order to compare it with 
the traditional way of processing cassava into gari. It is not yet clear that capital-intensive 
mechanization is the ideal, most economic way to deve.op cassava processing. A simple 
intermediate technology might provide an alternative, wh2'- includes the use of low-cost 
machines. In order to make efficient use of such machines, gari producers should encourage 
the formation of cooperative organizations. Farmers should also be backed with a supply of 
improved, high yielding cassava cuttings, fertilizers, pesticides, credit, a guaranteed market, 
and an efficient extension service. (Author's summary) 102 JOO 

0155 
16131 CASIER, J.P.J.;PAEPE, G.M.J. DE; WILLEMS, H.E.J.; GOFFINGS, G.J. 
G.; HERMANS, J.L.; NOPPEN, H.E. 1979. Bread production from pure flours of 
tropical starchy crops. I1l. From pure and mixed flours of cassava, millet, sorghum, 
corn, rice, and the starches. In Inglett, G.E. and Charalambous, G., eds. Tropical 
foods: chemistry an,: -iutrition. New York, Academic Press. v.1, pp.279-340. Engl., 
Sum. Engl., 21 Refs., Illus. 

Cassava. Br.ads. Cassava starch. Composite flours. 

A good quality bread was made from pure and mixed flours of several tropical starchy crops 
(cassava, millet, sorghum, maize, rice), pure starches (cassava, maize, rice) and mixtures of 
both, using 2-4% water-insoluble purified and technical rye pentosan. The well textured 
loaves, reached loaf vol./g of 6-7 and ± 4-4.5 for starches and flours, resp. The influence of 
water-insoluble pentosaa on gas retention and dough texture formation in liquid starch 
doughs was studied. A highly significant straight correlation was found between gas reten
tion (dough vol.) and pentosan content of added pentosan samples. With liquid dough 
loaves of starches and tropical crops, shelf life, texture, and crumb coherency were improv
ed in function of higher pentosan content. Nutritional enrichment of composite tropical 
flours by protein rich products as defatted soy, skimmed milk improve crumb softness, 
coherency, and shelf life in liquid doughs; fat addition, however, decreases the texture and 
loaf vol. in starch dough. (Author's summary) 102 

0156 
15084 HOIINHOLZ, JURGEN 11. 1980. Manioc cultivation in South-East Asia. 
An agricultural geographical survey. Applied Geography and Development 16: 
117-135. Engl., 29 Refs. 

Cassava. Forage. Human nutrition. Composition. Cultivation. Animal nutrition. Uses. 

The importance of cassava as a fodder plant and food in SE Asia is shown by reference to 
3 countriis (Thailand, Indonesia, and Malaysia), each of which has its own form of cassava 
production. It is concluded that in future, not only should rice growing be promoted i SE 
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Asia by every means but also some of those efforts should be devoted to cassava, which is animportant food for hunans and animals and has considerable uneplored potential. (Sun.mar' by Wt'orld Agri'ulturall:'cononicy and Rural Sociolog,., Abstracts) 102 

0157
 
16176 MOLIN..\. C.; OVALLIl, 
 .. 1976. P*studio agro-econ6mico del procesamiento de layuca en laregi6n Nor-oriental de Ilarlovento. (Agroec'otnuic studi'on cassara processingin the northeastern region oJoBarlou'reoto).Caracas, Venezuela,
Ninisterio dIeAgricultura y ('ra. 9 p: Span. 

Cassava. Socio-cconomic aspects. Processing. Cultivation. Costs. Income. Casave. Venezuela. 

An agroeconumic study on cassava processing in the 13arlovento region, states of Mirandaand Anzoitcgui, Venezuela, wkas conducted to determine its characteristics and give thenecessary recommendations or greater efficiency and profitability. [he methodology usedconsisted of a case study of a representative sample (50 farms) of the major productioncenters in the region. A survey was conducted in rural areas in order to make the necessaryadjustments: 50 farmers who process cassava were interviewed. According to data analysis, itis concluded that this is a major cassava-growing region. Bitter cassava is preferred: therefore, cassava is processed for the elaboration of casave. Its processing is a small family industry; rudimentary and conventional methods are used but mechanized grating has beencurrently incorporated into the process. Operating profit is reduced as a consequence of lowunit yields. It is recommended that credit institutions establish timely and adequate loanprograms to promote crop development and that research be conducted on cassava crops inassociation withimaize and beans. Tables on the data obtained are included. (Summnary by
!kG. Trans.by L.M..) 102 J00 
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12163 KILNNII)Y, R.J. 1979. 
 Making manioc starch in Sri Lanka: a rural indus
trial enterprise. Appropriate Technology 6(3):4-5. lngl., Illus. 

Cassava. Processing. Cassava starch. Peeling. Rasping. Washing. Drying. Sri Lanka. 

A pilot project of the Easteri [echnical Institute in 13atticoloa, Sri Lanka is described,aimed at farmers who do not have access to irrigated paddy land. Cassava processing intostarch and the harvesting, peeling, grating, and drying of tubers are described. (Sunfmary
by I..M.I.) 102 

0159
16192 COWAN, IL. 1980. The roots of power: the growing of manioc in Braziland Australia will lessen dependency upon oil imports. The Humanist 40.26-30, 54.l'1ng].,
Illus. 

Cassava. Production. Alcohol. Processing. 

A general description is given on the agroindustrial scheme developed by Dr. Dick McCannfor the use of the entire cassava plant in the production of ethanol, methane, and leafprotein, ba5ed on a complex producing 230,000 t of alcohol and 63,000 Eof leaf protein/yr
and serving a farm community of 116,000 ac of which 86,400 
 ac would be planted tocassava. One of the main priorities is the development of a yeast that will ferment the starchdirectly into alcohol. Characteristics of the plant and details on the use of alcohol as fuel are
included. Sunmntar' b I.B. Trans. hY I..M. ) 102 

0160 
16196 ROOT CROPS; tropical root crops are relatively unfamiliar and underused as a source of animal feed and energy. 1980. Agricultural Information Development
Bulletin 2(4):27-29. Engl., Illus. 

Cassava. Marketi1g. Consumption. Industrialization. Research. Technology. 
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The current and potential utilization of tropical root crops ( 170 million t/yr) is reported.
Cassava accounts for approx. 2/3 of the total production of these crops and is widely culti
vated in Asia (Indonesia and Thailand), India, w. Africa and in L.A., especially in irazil and 
Colombia. The importance of this crop, its ability to be grown in a wide range of agricultur
al and climatic conditions and the attention it is currently given by research centers regard
ing its potential in human and animal nutrition, as industrial starchand as a source of fuel 
(ethyl alcohol) and SCP are emphasized. Some priorities and strategies of cassava cultivation 
regarding the need for low production costs, the relative abundance of labor, limited access 
to land, and poor cash reserves are discussed. The role of new technologies and continued 
research is highlighted. (Sumozar i'b.LB. Trais. b' L.M.I.) 102 J00 
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16553 I'ARK[1R, IlL..: BOOTH , R.I.;IIAINIS, C.P. 1981. Arthropods infesting 
stored cassava (.llanihot esculentaCrantz) in Peninsular Malaysia. Protection -colo
gy 3:141-156. Kngl., Sum. Engl., 28 Refs., Illus. 

Cassava. Laboratory experiments. Storage. Cassava chips. Pests. Deterioration. Malaysia. 

Samples of cassava chips were collected from different locations in Peninsular Malaysia. 
Arthropods were extracted from the chips in a Berlese funnel. Ten arachnid and 60 insect 
species were found. The insects included 22 species that are known as primary or secondary 
pests of stored products. Of these, only 7 were listed as pests of cassava chips in a recent 
review of cassava storage. Fight minor storage pests, and 7 predators and 2 parasites of 
storage pests, were also identified. Notes are presented on the various species in relation to 
their probable roles in cassava storage. Sitophilus :eamaisand Cr 'ptolestes klapperichi were 
very common in the samples but the most abundant species were Rhyzopertha doininica, 
Liposcelis sp., and Tribolium castaneutm. The wide var. of moisture-loving species present 
indicates the need for improved moisture control for ie safe storage of cassava in the 
humid tropics. (Author's suminar.) 102 

0162 
16170 SILVA, J.F. 1981. Brazil's gasoline replacement program increases pace as 
alcohol mix goes on sale. Foreign Agriculture 19(5): 12-13. Lngl., Ilus. 

Cassava. Alcohol. Production. Ethanol. Brazil. 

Brazil's program to rep' ice gasoline with alcohol produced from sugar cane received more 
support in 1980 as .otorists there began to use a mixture of up to 20% alcohol and 
80% gasoline. '[le many inteitwined activities of the gasoline replacement program, known 
as PROALCOOL, are reviewed. Sugar cane is the only feedstock now being used for alcohol 
production. Other possible alcohol sources are being scrutinized, including cassava with anextraction rate of 180 1 of alcohol/t, sweet sorghum and vegetable oils as a substitute for 
diesel oil. (Stumar,' Abstracts on Trop.'cal Agriculture) 102 

0163 
16566 OKEZIE, B.O.; KOSIKOWSKI, F.V. 1981. Acid whey powder modifi
cation of gari from cassava. Journal of Dairy Science 64(3):416-421. Engl., Sum. 
Engl., 20 Refs. 

Cassava, Gari. Tubers. Fermentation. 

A high protein food (11-12% protein) patterned on Nigerian gari was developed from 
ground cassava tubers, acid whey powder, and soybean concentrate. The amino acid profile
of the acid whey-soy gari showed an improvement over that of tie FAO and the World 
Ilealth Organization reference pattern, Flavor and texture of modified acid whey gari were 
comparable to traditional gari. A 2-4 day fermentation of the ground cassava tubers resulted 
in a characteristi taugy liavor of tie product and a loss of > 50% in ICN content. 
(Author'ssunnnar)v) 102 C03 
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0164
16569 ANDRES, C. 1979. Gel with 'cuttable texture' produced without heat.
Food Processing 40(6):74-75. Engl., Illus. 

Cassava. Cassava starch. Modified arches. Food products. 

A bland-tasting, modified food starch based on cassava and which forms a rigid, cuttablebut tender gel without heating has been developed for use in a wide range of foodproducts (pie and pastry fillings and imitation jellies). Gels produced with the pregelatinized cassava starch can be used under a wide range of pH and sugar contentconditions, and do not toughen with ageing. (Summary by Food Science and Technoln
gy Abstracts) 102 

0165 

16564 CABRA R., E. 1980. Proyectos agroindustriales en el Darien. (Agro.industrial projects in the Dariin region). Tecnologia (Colombia) 22(127):9-43.
Span., Sum. Span., 6 Refs., Illus. 

Cassava. Cassava programs. Cassava starch. Factories. Economics. Income. Socio-eco
nomic aspects. Processing. Colombia. 

Three agro-industrial plans have been elaborated by the IIT (Instituto de InvestigacionesTecnol6gicas) for the Dari6n project (Colombia). These plans include a system for thestorage of maize and rice, the production of alcohol from banana refuse, and the manufacturing of starch from cassava. The following aspects are analyzed: operational characteristics of cassava cultivation (subsistence farming); estimation of the capacity of theprocessing plant; supply of raw material; location (Apartad6); technical aspects relatedto the process of starch production; economic assessment including total capital investment and total production costs; project evaluation; profitability; social and environmental impact. According to the results obtained in the technoeconomic evaluationof the project, it is concluded that the project is viable, emphasizing its agricultural
aspects. (Summary by F.G. Trans. by L.M.F.) 102 

0166 
16161 SEIGLER, D.S.; PEREIRA, J.F. 1981. Modernized preparation ofcasave in the Llanos Orientales of Venezuela. Economic Botany 35(3):356-362.
Engl., 14 Refs., Illus. 

Cassava. Casave. Washing. Peeling. Rasping. Grinding. Pressing. Cooking. Detoxification. 
Venezuela. 

The preparation of casave and the mechanisms of detoxifying cassava in the LlanosOrientales (Venezuela) are discussed. (Summary by Abstracts on Tropical Agriculture)
102 H04 

0167
16600 MOSCOTE M., P.; ORTIZ B., J.R. 1978. Secador de almid6n de yuca abase de energia solar. (Cassava starch drier based on sun energy). Tesis Ing. Agr.Medellin, Universidad Nacional de Colombia. Facultad de Agronomia. 71p. Span.,
Sum. Span., 6 Refs., Illus. 

Cassava. Field experiments. Cassava starch. Solar drying. Drying. Colombia. 

An expt. was conducted in Medelln, Antioquia (Colombia) to determine the effects ofthe space separating a glass cover and cassava starch as well as the inclined length of thedrier on the uniformity of drying in relation to the size of the starch sample. For thesepurposes, a series of driers in which the starch was deposited were built and used. Thesedriers were placed in tle sun in 2 positions: 1st with tie surface towards the east from9 a.m. to noon and later turned towards the west until 3 pim. All the driers were placed 
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on a 120 slope, except the check which was placed in a horizontal position. Greater solar 
energy utilization was sought with the slope and the direction already mentioned. The 
exposure to the sun was conducted until the samples reached a wt. that varied between 
250-260 g, indicating a water % between 15-18%, as found in preliminary expt. An 
optimum distance separating the glass cover from the starch was from 4.5 cm on, 
because at this distance no water condensation (that reduces the penetration of sun 
rays) is produced. The shorter the length of the drier, the more efficient. Results are 
given in graphic form; it is noted that the curves try to take on the characteristics of 
normal drying curves in a relative and non-absolute way since there are discontinuities or 
occasional increases due to the wt. loss in the samples during the night and the time of 
the day when not exposed to the sun. (Author'ssummary. Trans. by L.M.F.) 102 

See also 0020 0046 0065 0173 0184 
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103 Industrial Microbiology 

0168 
16122 COONEY, C.L 1979. Possible applications of enzyme technology in rural 
areas. In Conference on the State of the Art of Bioconversion of Organic Residues
for Rural Commuaities, Guatemala, 1978. Papers presented. Tokyo, Japan The
United Nations University. pp.54-59. Engl., Sum. Engl., 13 Refs., Illus. 

Cassava. Laboratory experiments. Enzymes. Hydrolysis. Fermentation. Cellulose. Industrial 
microbiology. Transfer of technology. USA. 

It was pointed out that tie objective of using mixed cultures to degrade cellulose is to accel
erate the production of other products such as lactic acid or butanol, not to increase sugaryields. The question was raised as to whether modifications could be introduced that would
make more robust strains of celluloly tic organisms better suited to fermentation processes inrural communities. Although this may be possible, more research needs to be done. A mixedculture, taking advantage of sugar-accumulating properties of Clostridium thermocellum,was
combined with a methane-producing bacterium. This kind of methane production has beenpursued successfully in Wisconsin (USA) but the work at tie Massachusetts Institute of
Technology with mixed cultures has concentrated on production of more valuable products.
It was noted that there are many ways in which advanced research in industrialized coun
tries can produce results adaptable for use in rural communities. (Author's summnary', 103 

0169 
17116 MUINDI, P.J.; THOMKE, S. 1981. Protein quality studies on rats fed on 
cassava-root meal enriched with Cephalosporium eichhorniae 152 or with con
ventional plant-protein supplements. Animal Feed Science and Technology 6:197
208. Engl., Sum. Engi., 26 Refs. 

Cassava. Cassava meal. Protein enrichment. Animal nutrition. Laboratory animals. 

Using rats, the protein content and quality of an eriched cassava root meal (CRM) biomass,produced by growing Cephalosporium eichhorniac 152 on aCRM hnedium in a submerged
fermentation, was compared with that of SBM and cottonseed cake (CSC) in rats. Thecontents of CP of these feeds were 38.8, 52.0, and 42.3% on a DM basis, resp., and there 
were differences in their amino acid composition. N digestibility of the enriched CRMbiomass and of CSC was lower than that of SBM. The BV of the enriched CRM-biomass wasequal to that of CSC, but lower than that of SBM. Net protein-utilization estimates for theenriched CRM-biomass and for CSC were similar, whereas that for SBM was greater. Enriching CRM by C. eichhoniae 152 seems to be a way of increasing protein supply for
livestock production. (Author's summary) 103 
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J00 ECONOMICS AND DEVELOPMENT 

0170 
14586 ADAMS, R.I. 1979. Agricultural adjustment to Brazil's alcohol program: a 
regional economic amilysis. Ph.D. Thesis. Columbus, Ohio State University. 180p. 
Engl., Sum. Lng., 129 Refs., Illus. 

Cassava. Alcohol. Production. Cassava programs. Energy productivity. Prices. Labour. 
Economics. Brazil. 

The impact of the Brazilian alcohol program on the agricultural sector is assessed. A profit 
maximizing linear programming model was used to examine the competitiveness of alcohol 
production under current (1976- policy directed) price relationships and under a simulated 
free energy market price structure, and to estimate the impact of different alcohol produc
tion and use levels on resource use and allocation within agriculture. Regional land and 
labor use, crop competition (sugarcane, cassava, and food and feed crops), and technological 
change are studied in relation to energy price changes and volume of energy production. 
Results indicate that, at simulated 1976 conditions, alcohol produced from sugarcane and/ 
or cassava would be competitive with food crops at approx. US$0.85 to US$0.90/gallon 
gasoline. Labor surplus areas, with low cost family labo. inputs,are competitive at slightly 
lower price levels. The increased energy prices are themselves a source of increased cost of 
production, but the net effect is positive and principally so in non- mechanized production 
areas. The positive employment and income effects associated with energ-' crop production 
will help to stem the flow of rural migration to urban centers. (Extractedfrom summary by 
DissertationAbstracts International)J00 D03 

0171 
15362 LYNAM, J.L. 1979. A farming system analysis of improved cassava tech
nology. Cali, Colombia, Centro Internacional de Agricultura Tropical. 40p. 

Cassava. Technology evaluation. Research. Marketing. Colombia. 

The role of on-farm testing in the development of new cassava technology at the Centro In
ternacional de Agricultura Tropical (CIAT) is described in detail. On farm cassava trials have 
established a link between the research program and farms in the 1st stages of technology 
development. These trials become an integral part of research testings and evaluation; a 
systems approach is utilized. For crop programs a systems component at the final stage of 
the evaluation process is considered most effective. Farm trials fulfill the multiple objectives 
of problem identification, technology validation, and assessment of adoption constraints. 
The analytical power increases with the no. and diversity of the target area. Tile role of 
international cooperation in the modification of technology and the complexity of a farm
ing system are highlighted. (Summary'by lB. Trans. by L.M.lK) J00 

0172 
15366 SANDERS, J.H.; LYNAM, J.K. 1979. Trends and yield constraints In the 
production systems of beans and cassava in Latin America with emphasis on re
search design implications. Cali, Colombia, Centro Internacional de Agricultura Tro
pical. 4 9 p. Engl., 21 Refs., Illus. 
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Cassava. Economics. Productivity. Cultivation systems. Research. Latin America. 

The trends and yield constraints illproduction systems of beans and cassava are analyzed;examples are given of tie role of 3 types of informuation (macro stage, micro stagecritical inference stage) illthe design of research for beans and cassava at the (en 
and 

tro Internacional de Agricultura Tropical (CIA',Colombia). It is indicated that the principal focus ofinformaton processing in international centers is to achieve a more solid empirical support(or rejection) of the critical int'rences, which are made explicit and are then evaluated witha more systematic data collection. In cormmodity prograns there is a natural evolution tofarm level data 1.lection. Illthe evolution of crop techlnologies, the consequences newtechnologies 11ay have oilitcole disribtion are discussed: cassava ad beanUs are essentially produced by small tarers outside prime agricultural areas. The choice of breedingstrategy that involves the relationshil along several disciplines is also analyzed and it isnoted that the diflterent constraints and the different crop characteristics require differentstrategies for cassava and beans to produce the same output, a stable higlt-yielding var. notdependent on high levels of purchased inputs. (SUminarY' bY I.B. Trans. bh'L.,iI.lK) 100 

017315783 PIllLl.IPS, T.P. 1979. The implications of cassava processing and marketing for other root crops./i I'lucknett, D.l..,ed. \Vorkshop ol Small-Scale Processingand Storage:f Tropical Root (Crops, Ilouolulu, Ilawaii, 1978. Proceedings. Boulder,Colorado, Westview Press. Westvicss Tropical Agricultural Series, no. I. pp.378-396
Fngl., Sum. Ingl., 16 Rel's.. Illus. 

Cassava. Marketing. Processing. Cassava starch. Feeds and Iceding. Food products. Prices. 

All tropical root crup. }lavee perNienced incr,'ases illproduCtiLtn during tilelast 15 yr, butonly ca ssava has e\perienced substantial development of ieV iarkets. lii ca sava the inainldevelopnents are export markets as an animal feed ingredient illthe I I'C (accounting forapprox. 10% of the pr, dotion) or as an industrial starch in Canada, Japan, and the USA(accouniti g flor< I% of*production). The diverse inarkets for cassava are examined illillattempt to identify factors which Woul'od be relevant to the market diversilication for othertropical root crops. Additionally. ne\ market possibilitics for cassava (single cell proteinand ethyl alcotol production) are examined and discussed in terms of their inf'erence forother tropical roo t crops. Discussion (t'the sizeof cassava production and processing activities illustrates that small scale production and processing callsuccessfully supply evenC\eport markets such as thailand's cassava starch export indistry. The possibility of smalland large-scale processing activities working togetlier is also illustrated: the chipping (smallscale) and pelleting (large scale) plants illThailand. It is conchlded that there unexareploited markets available to other trlpical ront crops, and that these iarkets need notdepend on large scale processing. Ilowever, realization of these markets may require that processors, entrepreneurs, and govcriulitents appreciate that Iroipical root crops callbe more 
than subsistence crops. (Author's Sunintari') 100 102 

017415788 ASSI.LDO)NK, J.S.O. VAN ; FAIAR, D.C.; STOLWIJK, I.J.J. 1980. Debetekenis van tapioca voor (Ielandbouwsector in Thailand en Nederland. (The importance of easara Jor agri-hinsiness inThailand anl the A'etherlands). Landbouwkiinldig
Tijdschrift 92(4):202-214. l)utch., SuM. IIngl., 13 Refs., Illus. 

Cassava. Trade. Marketing. Costs. Income. Thailand. 

In recent years cassava has becoie a very prontinent livestock feed in the Netherlands,Germany, Federal Republic, and Belgium. 1hecause it is cheaper, it makes it difficult for theIrench hilrm ing community to sellits maize and barley for dhe same purpose. The role ofcassava is reviewed and it %%asfootld that a "voluntary" reduction in cassava export will nothurt lhailand's economy, but will have a serious impact on tle income of some 500,000Thai farners. If therefore export restrictions should conic about, the ITC should participate 
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in a crop diversification program in Thailand to alleviate the burden of those farmers. (Suni
inan hsYAbstracts on TropicalAgnculturc J00 

0175 
15800 NWEKE, F.I. 1980. Farm labour problems of the small landholder 
cropping systems in Southeastern Nigeria. Quarterly Journal of International 
Agriculture 19(2): 123-134. I-ngl.,Sum. Flngl., Germ., 9 Refs. 

Cassava. Socio-economic aspects. Costs. Income. Labour. Cultivation. Nigeria. 

Agricultural production in most of S11Nigeria is dominated by small-scale producers of such 
food crops as yam, cassava, cocoyam, and maize. In 1970-71 the av. area of the crops 
cultivated/farmer in the regait0 was 0.2 ha of yam, cassava, cocoyam, and maize. But in spite 
of the scale, the small farfr.rs face major 'abor constraints and spend as much as 65% of 
their annual :arm expenses on hired labor us;e"to supplement household labor. This 
cropping system survey at'.empts to identify the causes of and possible solutions for such 
labor constraints. (A ttthor suniniar') JO0 

0176 
1H 17 , REEVES, W.ll. 1976. A note on the IITA Training Prograni.In Terry, L. 
R. ajd Maclntyre, R., eds. The International Exchange and Testing of Cassava 
Germ Plasm in Africa: proceedings of an interdisciplinary workshop, Ibadan, Nige
ria, 1975. Ottawa, Canada, International Development Research Centre. pp.57-59. 
Engl., Illus. 

Cassava. Research. Transfer of technology. Cassava programs. Nigeria. 

The activities included in the training program of the international Institute of Tropical 
Agriculture, IITA, Nigeria are described : weekly seminars, postdoctoral fellowships that are 
offered each year to selected young scientists who have recently qualified for doctorate level 
degrees; research training under the supervision of IITAs main scientific staff; and crop pro
duction technolog and extension training (the activities are designed to create production 
specialists who have a high level of technical, economic, scientific, farming, and communica
tion competency). (Svinnarv by '.G.Trans. by L.M.J J0c 

0177 

15770 I.MPRESA BRASILIRA 11 PESQUISA AGROPI-CUAF IA. DEPARTA-
MENTO TECNICO-CIINTIFICO. 1981. Programa nacional de pesquisa de man.
dioca. (National researchprogramon cassava). Brasilia. 64p. Port 19 Refs. 

Cassava. Research. Production. Cultivation. Pests. Cassava programs. Brazil. 

A comprehensive analysis of the worldwide situation of cassava cultivation (ptoduction, area 
under cultivation, productivity, supply and demand) is given along with its situation in 
Brazil (area under cultivation and production) and perspectives of Brazilian production 
(domestic and foreign market, industrialization). Each One of the cassava-producing regions 
is studied in detail: north, NE, SE, south, and central west regarding their main cassava 
growing areas and problems of cultivation. Problems of cassava cultivation are discussed: 
cropping systems, production and commercialization systems, adaptation to different eco
systems, low fertility soil, soil management and consezvation, pests and diseases, and water 
stress. The objectives and priorities of the national researL program are listed. (Summary 
by KG. Trans. by L.M.I.) JOO 

0178 

15731 CIIAYAPUTI, P.; PRAPERTCIIOB, S.; SUETRONG, S.; lIORNARK, A. 
1979. Cassava and mixed feed industry in Thailand. In Khon Kaen University. 
Faculty of Agriculture. Cassava/nutrition project: annual report 1979. Khon Kaen, 
Thailand. pp.32-44. Engl. 
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Cassava. Factories. Trade. Feeds and feeding. Thailand. 

A project on the adoption of cassava in the mixed feed industry in Thailand is reported; thisbeing the result of the need to reduce th- exports to the I- lC. The structure of tile mixedfeed industry. its trends, growth, size and distribution of factories according to the investedcapital, no. of laborers, machinery, raw m.terial and ingredients required, market structure,and production are analyzed. Some of the reasons given by feed millers as to the nonuse ofcassava in their industries are included: the low nutritional value of cassava as compared toother products, making a protein additive necessary; toxicity of cassava; poor quality ofThai prolucts: and price fluctuations of" cassava (Sunimarv b' I.B. Trans. bi L.A.L.K) J00 

0179 
16189 PI.'LZER, K.M. 1978. Cassava. In -. Agriculture; situation and possi
bilities. lamburg, German, Dep.rtment of M'snpower and Transmigration. TAD-
Report no. 2. pp.141-148. Eigl. 

Cassava. Production. Cultivation. Tuber productivity. Costs. Prices. Income. 

The production area, vol. of production, and yieids of cassava during 1960-76 are analyzedfor tile Kalimantan area, Borneo (Indonesia). Cultural practices and production costs (themost important factor being labor) are also described. The 1976 market prices, farm prices,and farm and net incomes from cassava, and return on labor are given along with recommendations on cultural practices for industrial cassava cultivation. (Sumnar, h' 1.G. Trans. b,
I..M.-:) 00" 

0180
 
16191 VENFZUELA. 
 MINISTI'RIO )1E AGRICULTIRA Y CRIA. 1981.Estadisticas de raices y tubdrculos: yuca. (Statistical data on roots and tubers:cassalva) In . Anuario estadistico agropecuario 1978. Caracas. pp. 168-170. 
Span. 

Cassava. Statistical dat.. 9-iduction, Tuber productivity. Consumption. Cassava starch. 
rrade. Venezuela. 

Statistical charts are included on the area planted to cassava, its proddction and yield during1962-78 in Venezuela; area planted and harvested, production, yield aad farm consumption/;tate during 1975-78: and starch production, imports, and value of imports during 1962-78.
(Suninary I' P.KG. 'rns.b), L.M.F.) J00 
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16522 NESTEL, B. 
 1980. La yuca: un retorno a las ra'ces. (Cassavarescach: a 
return to the roots). El CIID Informa 9(2):4-5. Span., Ilus. 

Also in English. 

Cassava. Research. 

A brief review of research on cassava supported by the International Development Research
Centre (IDRC) is given. The larg( ;nputs by the IDRC into L.A. and SE Asia should now bephased out, but the continuation of small programs in African countries that have limited research resources and of workshops on specific problems should be promoted. (Summary by
Abstracts on TropicalAgriculture) J00 

0182 
15706 EMPRESA DE ASSISTNCIA TECNICA E EXTENSAO RURAL DABAHIA. 1977. Projeto de dicool a partir da mandioca Itaet6.Bahia; parte agri'cola.(Cassava.basedalcohol program in Itactdiiahia:agriculturalaspects). Salvador-BA,
Banco de Desenvolvinento da Estado da Bahia. 115p. Port. 
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Cassava. Alcohol. Factories. Cassava programs. Cultivation. Economics. Brazil. 

The project of manufacturing alcohol from cassava in the region of ltaet6, Brazil is given; it 
shows adequate characteristics for its establishment and involves an area of 10,800 ha of 
which 7200 are permanently cultivated. General aspects of tile project are included: lo
cation, physical, demographical, economic, financial, social, anid cultural characteristics, and 
means of transportation. Edaphoclimatic characteristics of the area where tile project will be 
established, the root production program, sales, and the cropping system are also included. 
Economic and financial aspects are, described in detail. The planning system used modules 
of 5-100 ha; for each one, the potential of cassava cultivation, the definition of the corre
sponding technological package, levels of profitability, required infrastructure, and orien
tation of the pu~lic and private sectors regarding the establishment of the project are given. 
(Sutniwri, by'LB. Trans. by L.M.F) JO0
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15785 CONSIrANTINO, M. 1980. Financing program for cassava production.ln
Seminar Workshop on Rootcrops as Energy Sources, Los Bafios, Laguna, 1980. 
Proceedings. Los Bafios, Laguna, Philippine Council for Agriculture and Resources 
Research. pp.15-23. Engl. 

Cassav. Cassava programs. Marketing. Philippines. 

The De elopment Bank of the Philippines (DBP) financing scheme to encourage and ac
celerate cassava production is discussed. It is also mentioned that DBP has adopted a fi
nan:in., program mainly to meet the need for a ready market for cassava. The requirements 
of the -;ea/location where financing can be extended is also discussed. The qualifications of 
borrowrfrs, collateral requirements, amount of loan to be extended by DBP of releases and 
marketing agreements are mentioned. (Author'ssuimmar),) JOO 

0184 
16193 CROWN, F. 1981. White ele'. hant ries: Venezuela's cassava processing 
plants. Agribusiness Worldwide 2(1):24-29. Engl Span., Illus. 

Also in Spanish. pp.27-29. 

Cassava. Economics. Processing. Factories. Venezuela. 

A historical review is given on how Venezuela infused money from oil industries intc 
cassava processing to develop alternative sources uf animal feedstuffs by building 7 
cassava processing plants (at a cost of US$ 20 millio ). Currently only 2 are in use. It 
seems that planners did not take the farmers of the r,;gion into account during the feasi
bility studies, 'considering that the statement that they grew cassava was enough. No 
mention was made of competing uses of land, government price policies, or import sub
sidies. [Suimmnarys bY F.G. Trans. bY L.M.I.) JOO 102 

0185 
16573 CHANDRA, S. 1979. Root crops in Fiji. 1. Production, marketing and 
consumption patterns. Fiji Agricultural Journal 41(2):73-85. Engl., S'im. Engi., 18 
Refs. 

Cassava. Production. Marketing. Consumption. Labour. Costs. Income. Fiji. 

The early history of root crop production in Fiji is described. Present-day semi-subsistence 
production is examined under headings of land, labor, capital, current expenses, and produc
tivity levels. The crop production systems for cassava, sweet potato, taro, and yams are 
discus,-'.., and an expt. leading to a production model explained. The marketing structure 
for root crops involving urban markets, farmers, middlemen, and the national marketing 
authority is considered, as are consumption' patterns (witi reference to dietary preferences 
and problems of urbanization). Cassava, taro, yams, and sweet potatoes account for > 
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50% of the dai -ii.rgy needs of an adult rural Fijian (and slightly less for an urban Fijian).It is concluded that large-scale commercial root crop production in the urban hinterlands ,ofFiji may be possible to avoid malnutrition in low-income urban families. (Summary by Food 
Science and Technology Abstracts) J00 

0186 
16554 NORES, Z,.A.; RIVAS, L.; POSADA, R.; ALVAREZ, C.; DIAZ, R.O.
1976. Latin America: trend highlights on beans, beef, pork, cassava, rice and corn.
Cali, Colombia, Centro Internacional de Agricultura Tropical. Internal Document 
Econ 1.2. 55p. Engl., 15 Refs., illus. 

Cassava. Production. Trade. Prices. Consumption. Colombia. 

Perspectives on the market situation commodities of theof the Centro Internacional deAgricultura Tropical, CIAT (cassava, beans, beef, pork, rice, and in 1976maize) aresummarized. Useful information that could serve as frame of reference is included: relative
importance of agriculture in L.A.; use and distribution of the land; population and nutrition; fertilizer situation and forecast. Information on production, yields, vol. of trade, andexport prices of the aforementioned commodities is given. Regarding cassava it is reportedthat total and per capita production increased consistently during tile 1960's but decreased
during the 1st half of the 1970's due to the influence of the decrease of production registered in Brazil (approx. 10%). Per capita production varied greatly in L.A. Cassava yields decreased in 1973 to the lowest level in 20 yr due to poor seasonal conditions in Brazil. Sever
al tables and figures are annexed. (Summary'by LB.Trans. by L.M.I.) JO
 

0187 
16592 LYNAM, J.K. 1982. Methodology in the cassava on-farm trials:an interim
evaluation. Cili, Colombia, Centro Internacional de Ag-icultura Tropical. Serie Se
minarios Internos SE-2-82. 38p. lngl., 4 Refs., Ilus. 

Cassava. Technology evaluation. Cassava programs. Experiment design. Cultivation. Market
ing. Ecosystems. Colombia.
 

The different methodological stages of cassava on-farm trials and their relationships regarding th. objectives and functions of the Cassava Progiam at the Centro Internacional de Agricultu:a Tropical (CIAT) are outlined. Site selection, farm trial design and analysis, and some
iU.,:ratve results are included. Trials are currently focussed on: (1)comprehension of thefactors determining yiei~ls in traditional cassava production systems; (2) determination of
the changes in the systems necessary to support the higher yield plateau of the hybrid var.;
and (3) determination 
 of the changes necessary to adapt these systems to the requirements
of new industrial markets. The need for clear objectives in this type of program is empha
sized. On the other hand, tie design of methodology will depend on the particular stage ofdevelopment of the research program and tht! particular characteristics of the crop orcropping system. From trials it wasthese initial concluded that yield and quality variation was much greater between farms than between treatments, thus orientating methodology
towards working with substantial variation in the yield estimates. On-farm trials willeventually evolve as a tool for ex-ante evaluation of integrated cass,va production andmarket development projects. Tables on the types of variables used and the results obtainedin trials carried out in Colombia are included. (Summary b), LB. Trans. by L.M.F.) JOO 

Seealso 0154 0157 0160 
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KOO OTHER ASSOCIATED COMMODITIES 

0188 
12995 MONGE, F. 1979. Que la informaci6n sea accesible. (Makinginfbrmation 
accessible). Cali, Colombia, Centro Intemacional de Agricultura Tropical. Centro de 
lnformaci6n sobre Yuca. 19p. Span., 12 Rcfs., Illus. 

Also in English. 

Cassava. Informadon retrieval. 

A description is given of a new approach to provide information to cassava workers and the 
creation of a Cassava Information Center, one of aworldwide network of centers providing 
highly specialized, current information to agricultural researchers. Factors are described that 
have contributed to the success of this type of centre and their orientation towards the solu
tion of food-production deficits in the world by using a commodity-oriented strategy. The 
following are analyzed: the relation between information and research; characteristics of the 
Latin American scientist regarding information production and consumption: publication 
infrastructure, that in Latin America is another illustration of the vicious circle of under
development: the services offered by the Scientific Information Exchange Unit at the Cen
tro Internacional de Agricultura Tropical (CIAT); and the concept of consolidated informa
tion that includes not only the recollection and dissemination of the results of research but
also the mechanisms that synthesize these results and integrate them as scientific and 
technical knowledge to contribute to the advance of science and to the solution of 
problems. (Sumnar)' by LB. 7ans. b, L.M.F.) KOO 
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K01 Rotational Schemes and Intercropping 

0189 
15750 MArOS, P.L.P. DE; SOUZA, L.l)A S.;CALI)AS, R.C.; DANTAS, J.L.L.
1980. Utilizaqo dos espacos livres das fileiras duplas de mandioca corn Crotalaria
funcea L (Utilization of the free space between double rows ofcassal'abl' Crotala
ria juncea). Cruz das Almas-BA, Brasil, Empresa Brasileira de Pesquisa Agropecud
ria. Centro Nacional de Pesquisa de Mandioca e Fruticultura. Comunicado t6cnico 
no. 07. 7p. Port., Illus. 

Cassava. Field experiments. Inter-cropping. Planting. Spacing. Legume crops. Cultivars. 
Tuber productivity. Starch content. Brazil. 

Crotalariajuncea was grown as green manure in 3, 4, or 5 rows in each space between
double rows of cassava cv. BGM-I 16 and BGM-001 spaced at 2.0, 2.5, or 3.0 m between thedouble rows and 0.5, 0.6, or J.7 m between plants in the rows and between tle 2rows ofeach double row. The hij A cassava root yields of 34.12 t/ha in cv. Bc;M-l 16 and 39.72 tin BGM-001 were given by double rows 2.0 in apart with 0.6 in between the 2 rows ofeach
double row and between plants in the row, and these yields were 57 and 16%, resp., higherthan a control with rows I in apart and 0.6 m between plants in the row. Yields with 2:5 or3.0 in between rows were not significantly different from the control and differences instarch yield were not significant. Fresh matter yields of C juncea ranged fro i 14.7 t/liawith 2.0 m between cassava ross andl 0.5 m between plants in the row and between the 2 
rows of each double row to 22.64 t with 3.0 m between cassava rows and 0.7 m betweenplants in the row and between tue 2 rows of each double row. (Sulintnar.l, i., Field Crop
Abstracts) KOI )02 

0190 
15796 McINTOSII, J.L.; EFFENDI, S.; ISMAIL, I.G. 1980. Productivity of
tropical upland soils can be maintained and improved; live years of research in Su
matra show Red-yellow Podzofic soils are resronsive to fertilizer and good crop
management. Indonesian Agricultural Reser.rch and Development Journal 2(l):13
16, 21. Engl., 8Refs., Illus. 

Cassava. Field experiments. Inter-cropping. Fertilizers. Productivity. Indonesia. 

In most cases upland crop production has rarely been as successful as lowland rice culture.
Cassava is the basic crop in combination with either rice or maize, interplanted with legumes.A long-term study was started in 1973 to evaluate the productive capacity of redyellow podzolic soils in SSumatra, of which there is an estimated area of 15-20 mi!lion ha.Results so far from this cropping systems research show that: continuous cropping of 
cassava should always be accompanied by other crops to help protect the soil from the sun,
rain, and leaching and provide mulch; fertilizer and lime applied to these intercrep combina
tions will increase crop yields and residue production; with some variation tie pattern maize+ upland rice + cassava + legume can be used for most upland crop situations; the produc
tivity of tropical upland soils with cassava as one crop in the cropping pattern can be main
tained and even improved with the management practices suggested. (Summary by Abstracts 
on Tropical Agriculture) KOI DOI 
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0191 
16198 KURUP, A.E.S.; SASIDIIARAN, N.K.; KUMARI, S.S. 1979. "Catch" 
crops for summer annual fallow. ln.emational Rice Research Newsletter 4(5):23. 
Engl. 

Cassava. Field experiments. Secondary crops. Growth. India. 

In 1976-78, sesame, cassava, groundnut, cowpea, sweet potato, 'igna radiata, Eleusine cora
cana, and V. inungo were grown after winter rice at Kayamkulam, India. Cassava and sweet 
potato required more time than the 110-day interval between winter and autumn rice crop. 
(Summary by Fiehk CropAbstracts) K01 

0192 

15720 REGO, J.R.S. 1981. Efecto de arreglos espaciales de yuca sobre la compe
tencia interespecffica en un cultivo intercalado de yuca con caupi. (Effect ofspatial 
arrangements in cassava on the interspecific competition of cassava intercropped 
with cowpea). Cali, Colombia, Centro Internacional de Agricultura Tropical. 23p. 
Span., 8 Refs., Illus. 

Cassava. Field experiments. Inter-cropping. Cowpea. Planting. Spacing. Growth. Plant 
height. Tuber productivity. Colombia. 

An expt. of cassava intercropped with cowpea was conducted at the exptl. station of the 
Centro Internacional de Agricultura Tropical (CIAT) located in Santander de Quilichao (Co
lombia) in order to evaluate different spatial arrangements as to the rate of soil cover and 
light interception and to identify the spatial arrangement that minimizes interspecific 
competition and maximizes the productivity of each crop. A divided-strip design was used 
with 4 replications. Treatments for factor A strips (planting systems) were: (1) cassava in 
monoculture; (2) cowpea in monoculture; and (3) cassav, + cowpea. Those for factor B 
strips (spatial arrangements of cassava and cowpea, resp.) were: (1) I x I and 40-20-40; (2) 
1.4 x 0.7 and 50-40-50; and (3) 1.8 x 0.53 and 60-30-30-60. A control of cassava in mono
culture, planted at 30 x 30 cm, was planted. Monthly observations on height and width of 
cassava plants were made up to the 6th mo. and routine data on harvesting collected. 
Cassava in monoculture showed a slow initial growth; at 2 mo. cassava had an av. of 33% soil 
cover while in association with cowpea, the av. was 75% In treatments of cassava intercrop
ped with cowpeas max. soil cover was reached at 65 days. Plants in monoculture also 
showed a greater growth in association, on the av. they were 26% taller at 90 days after 
planting. (Summary by F.G. Trans. by L.M.F.) K01 

0193 
11837 EKMAHACIIAI, P.; MANEEKAOW, A.; TONGIIAM, A.; TIRAPORN, C.; 
SINTUPRAMA, S. 1976. (Methods of intercropping cassava with peanut-1. In 
Thailand. Ministry of Agriculture. Field Crop Division. Cassava research report 
1976. Bangkok. Thai., Sum. Fngl. 

Cassava. Field experiments. Inter-cropping. Groundnut. Planting. Spacing. Tuber productivi
ty. Thailand. 

Cassava/peanuts intercropping expt. were carrieu out in order to study its effects on cassava 
yield. A Latin Square design was used with 4 replications and 4 treatments in which cassava 
was planted at 1 x 1 m and fertilized with 8 kg each of N, P2 O,, and K 2O/ral (I ha = 6.25 
rai): (1) cassava monocrop; (2) peanuts interciopped within tie cassava row with 4 hills of 
peanuts (20 cm between hills) between 2 hills of cassava; (3) cassava intercropped with 2 
rows of peanuts (30 cm between rows and 20 cm between hills) between cassava rows, 35 
cm apart from the cassava row; (4) cassava intercropped with 3 rows of peanuts (2 plants! 
hill) between cassava rows. Treatment 3 gave the highest peanut yield and income compared 
to the other treatments. A slight d'e-rease of cassava root yields was also observed. (Full 
text) K01 D02 
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0194
15795 MAURYA, P.R.; LAL, R. 1980. Effects of no-tillage and ploughing onroots of maize and leguminous crops, E'xperimental Agriculture 16(2):185-193.
Engl., Sum. Engl., 10 Refs., Illus. 

Cassava. Field experiments. Inter-cropping. Maize. Cowpea. Root development. Land prepa
ration. Plowing. Nigeria. 

Field trials were carried out at the International Institute of Tropical Agriculture (Nigeria)for 2 consecutive yr. to investigate root development with or without tillage, vhich consisted of disc plowing to 20 cm depth followed by harrowing. Maize was grown as a sole crop orintercropped with cowpea, pigeon pea, soybean, or cassava. It is concluded that root distribution varied with tillage practice, crop and crop combination. The combination cassavamaize did not allow another maize crop to be planted during tie 2nd season. Root densityin the surface 0-10 cm layer of no-tillage plots was greater in plowed plots for all crops,except soybeans. Soil moisture reserves were similar for the 2 tillage systems where maizewas intercropped with cassava and cowpea, particularly by 4-6 wk. after planting. (Summary,by Abstracts on tropicalAgriculture) KOI D02 COI 

0195
16185 ANDRADE, -.B. DE; FRAZXO, D.A.C. 1980. Sistemas de produq o empolicultivo de mandioca, milho e caupi para a microrregi'o Bragantina-Par.i. (Production sistens in polvculti'ction of cassava, maize, and cowpea for the Bragan-tina-Pard microregion). Belhm-Pari, Brasil, Empresa Brasileira de Pesquisa Agropecuiiria. Centro de Pesquisa Agropecuiria do Tr6pico Umido. Circular Tccnica no. 4.27p. Port., Sum. Port., Engl., 15 Refs., Illus. 

Cassava. Field experiments. lnter-croppinn. Maize. Cowpea. Planting. Timing. Brazil. 

Seven agricultura production systems in intercropping, rotation, and pure stands involvingcassava, maize, and cowpea were tested. The maize - cassava intercropping followed bycowpea was the most advantageous. All possible intercroppings were more efficient than anypure stand. Competition among crops and the advantages of tile cropping systemsnatives to improve the welfare of the small farmer are 
as alter

also discussed. (Author'ssummnary).KOI 

0196 
17104 PODSELVER, L. 1980. L'essartage et ses implications sur le mode ded~veloppement en milieu de for~t tropicale (Amazonie). [Shifting cultivation andits implications on tihe way of development in a tropicalforest environment (A mazonia)]. Journal d'Agriculture Traditionnelle et de Botanique Appliqu~e 27(l):5
18. Fr., Sum. Engl., 16 Refs. 

Cassava. Research. Shifting cultivation. South America. 

Shifting cultivation in tropical S. America is discussed. The predominant crops involved arecassava, maize, cocoyam, yam, and sweet potato. (Summary by Field Crop Abstracts) KO 

0197
 
16563 INTERNATIONAL 
 RICE RESEARCH INSTITUTE. 1979. Croppingsystems program. Asian cropping systems network. Testing of cropping patterns.In_ I. Annual Report for 1978. Los Baflos, Laguna, Philippines. pp.417-421.
Engl., Illus. 

Cassava. Inter-cropping. Maize. Rice. Productivity. Asia. 

Cropping patterns suitable for several sites in Indonesia were assessed in 1977-78. At Bandorajaya and Gunung Sugih (partially irrigated, dryland), under 5 mo. irrigation, the bestpattern was wetland rice/rice/cowpea. The promising pattern on dryland farms was maize/ 
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rice intercropping with relayed cassava in the maize rows and the intercropping of maize and 
cassava after the rice harvest. The total yield from this system was 36 t/ha. (Summnary by 
Field Crop Abstracts) KO 1 

0198 

16116 LOPEZ M., J.; LEIHNER, D.E. 1980. Control quimico de malezas en poli
cultivos con yaca (Manihot esculenta Crantz). (Chemical weed control in pol',
cultures with cassara). Revista Comalfi 7(1/2):19-28. Span.,Sum. Engl., Span., 4 
Refs., Illus. 

Cassava. Field experiments. Inter-cropping. Maize. Beans. Cowpea. Mung beans. Groundnut. 
Weeding. Herbicides. Colombia. 

In view of the lack of information on the use of herbicides in polycultures including non
commercial crop species, 2 expt. were designed to identify herbicides and doses suitable for 
crop associations including cassava. A total of 6 products were tested single or in mixtures 
having been chosen for their selectivity of cassava, which was considered as basic crop. Be
sides cassava, other crops included .,i this study were maize, dry beans, cowpea, mung beans, 
g,oundnuts, Dcsmnodium heter.!i:vllum, and Crotalariasp. Herbicides were identified with 
selectivities ranging from very secific to rather broad, oxifluorfen being the most sp ific 
(selective only to cassava and groundnuts) and linuron having the broadest range of selectivi
ty (selective of at least A crops). Two mechanisms were studied simultaneously to reduce 
phytotoxicity to each crop and increase the no. of crops not affected by the herbicides: (1) 
the use of half doses of herbicides, and (2) preplanting application. While the application of 
half doses increased the selectivity of all herbicides, the preplanting application practice had 
this effect only with some of the tested products. The best combination showing selectivity 
of all crops, except D. heterophvllum, together with an efficient weed control was linuron 
+ metolachlor at 0.25 + 1.0 k2 a i./ha in either pre or postplanting application. The results 
further indicate that chemical weed control in polycultures is feasible using low doses of 
herbicides with a wide range of selectivity. (Author's summnary) K01 D02 

See also 0033 
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K02 Descriptive and Comparative Studies 

0199 
16105 WATERWORTII, J.V. 1980. Green revolution methodology in Nigeria.
Experimental Agriculture 16(1):1-12. Ingl., Sum. Engl., 14 Refs. 

Cassava. Research. Cassava programs. Experiment design. Nigeria. 

lin order to quickly raise food production, Nigeria in 1972 adopted the National Accelerated 
Food Production Project (NAIIIWI), concentrating on rice, maize, wheat, sorghum, pearl
millet, and later, cassava. Under the project, a large no. of minikit demonstration trials were
laid out. Information on methodology, plot size, no. and choice of treatments, and record
ing are given. Sample record sheets are included. (Suninarr by Abstracts on Tropical
Agriculture) K02 
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ZOO GENERAL 

0200 
16568 MALOSSINI, F. 1980. La manioca. (Cassava). Terra e Sole (Italy) 35 
(458):623-626. Ital., 8 Refs., Illus. 

Cassava. Production. Trade. Cassava flour. Digestibility. Animal nutrition. Toxicity. 

Biological, agronomic, economic, and commercial aspects of cassava, its feeding value, toxic 
properties, and utilization in animal feeding are briefly described and discussed. (Summary 
by FieldCrop A bstracts)ZOO 

0201 

16594 CASTELLANOS, V.H.; BOX, L. 1981. Investigaciones de yuca en Rep6i
blica Dominicaa: inventario de estudios realizados y en ejecuci6n sobre Man ihot 
esculenta Cr. (Cassava research in the Dominican Republic: a list of the studies 
conducted and in process on Manihot esculenta). Santiago de los Caballeros, Investi
gaci6n Agro-Sociol6gico de la Universidad Agricola de Holanda. Centro de Desarro
lo Agropecuario. Instituto Superior de Agricultura. Documento de Trabajo no. 1. 
20p. Span., 5 Refs. 

Cassava. Research. Developmental research. Dominican Republic. 

A list of research work conducted or in process on cassava cultivation in the Dominican 
Republic is given. Its objective is to increase the information investigators have on the 
current research work carried out in the country. The year, author, title, type of research 
(descriptive, general or specific, and exptl.), location, and results are included for each one. 
(Summary by F.G. Trans. by L.M.F.) ZOO 
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FOREWORD
 

CIAT's documentation activities are focused on three research 
areas: cassava (Manihot esculenta Crantz) production and uti
lization, field beans (Phaseolus vulgaris L.) as grown under tropical 
conditions, and tropical pasture species and their management. The 
goal of the Documentation Center is to disseminate research results 
and report ongoing activities in these three areas. 

This journal of analytical abstracts, which replaces the former 
combination of abstract cards and yearly cumulative volumes, is 
designed to provide users with both an update service and a perma
nent record of information that contains essential data for their re
search activities. The abstracts are categorized in broad disciplinary 
fields to facilitate rapid scanning. Additionally, abstracts are subject 
and author indexed to enable more comprehensive consultation. 
When retrospective or exhaustive coverage of a topic is desired, 
mechanized bibliographic searches of the entire document collection 
can be provided by CIAT's Documentation Center. Abstracts of all 
articles that match the topic of interest are provided to users of this 
mechanized search service. The full text of every article abstracted 
by the Documentation Center is available, through the Center's 
photocopy service. 

No one publication can cover the whole range of information 
needs. Other CIAT publications dedicated to keeping users aware of 
research developments in their respective fields include: 

Pages of Contents - a current awareness reference to articles 
published in more than 500 scientific and technical journals. Every
article indexed can be ordered through the Center's photocopy 
service. 

Cassava Newsletter (Yuca - Boletin Informativo) - a technical 
newsletter that provides information regarding cassava research in 
progress throughout the tropics. 
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Pastos Tropicales - Boletfn Informativo - a newsletter on pasture
research and on new developments in the tropical pastures network. 

Hojas de Frfjol - a newsletter on bean breeding, agronomy, and 
cropping systems, and on the activities within the bean researchers' 
network. 

We believe that each of these types of information plays a key role 
in research aimed at increasing agricultural productivity in the 
tropics. It is our hope that this range of publications satisfies the 
various information needs of our users. 
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A GUIDE FOR USERS 

Components of a reference Sequential number in this 
I journal 

0012 
lv .- 16172 TI.LE FF V FETOSA E.P.,;

RSENDI, J.L.M. 1980. Agciares acldvels em mandioca (Manthor eculenta 
Crantz). {Solublesugar incartva). Revita Ceres 27(151):325-328. Port., Sum. 3 
Eri .. 1I Kefs. 4 s 6 

8"a'--Casava. Laboratory experimens. Tubes. Analysi. Carbohydrate content. Clones. Brga. 

9.-Total soluble carbohydrates, reducing and non-reducing sugars on 10 cassava clones, cultivated in the stateof Minas Gerais, Brazil were analyzed. The analyses were carried out
spectrophotometricaly by the Telss' Regent after extraction by mechanical shaking with
ethanol 50% (v/v). Av. obtained, in mg/g of green matter, ranged from 1.3-7.8 of reducing
sugars; 6.1-21.8 of non-reducing; and 7.5-29.6 of total s6luble carbohydrates. Statistical
analyses showed %ignificantdifferences among clones (P < 0.05), a-' -4correlation coeffi
cient (r - + 0.8) and non-reducing sugars. &marJbetween reducing (Author's C03 

10 1 

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 11- 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 journal. 

Use of indexes 

The author and subject indexes at the end of this journal 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. 
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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 issue. 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 seque.tial number of the documents within this issue. 

Photocopy requests 

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

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

Payments can be made by check (in US dollars or Colombian 
pesos) payable to CIAT, or CIAT, AGRINTER or UNESCO coupons.For Colombia the cost of each photocopy is Col.$4.00 or US$0.10;for other countries, US$0.20. Payments should be made in advance. 

Vi 
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COO PLANT PHYSIOLOGY
 

0202 
16541 EZETA, F.N.; CARVALHO, P.C.L. DE 1981. Micorrizas, uma simbiose 
indispensivd para o crescimento da mandioca. (MAycorrhizac, an essential SVinbiosis 
for cassava dcvclopmen0. Cruz das Almas-BA, Brasil, Empresa Brasileira de Pesqui
sa Agropecuiria. Centro Nacional de Pesquisa de Mandioca c Fruticultura. Pesquisa 
em andamento no. 5. 2p. Port. 

Cassava. Research.Mycorrhiza. Brazil. 

The ability of cassava to grow and produce on low-fertility soils is briefly described. This 
characteristic has been attributed by investigators in physiology and nutrition to the 
efficient mycorrhizae in cassava which allow Pand other nutrients to be extracted from very 
poor soils. Current research seeks to determine soil conditions that favor mycorrhiza for
mation and fungi species of greater affinity to form mycorrhiza in cassava. (Summary' by I. 
G. Trans. by L.M.I.) COO 

0203 
16151 KEATING, B.A.; EVENSON, J.P. 1981. Cassava response to temperature.
In Cassava Research Program. St. Lucia, Australia, University of Queensland. De
partment of Agriculture. pp.50-55. Engl., Illus. 

Cassava. Laboratory experiments. Cultivars. Temperature. Growth. Tuber productivity. Aus
tralia. 

The effects of temp. on cassava growth and development were examined in a series of 
controlled environment studies at the U. of Queensland Research Station, Redland Pay,
Australia. Cv. MAUS 10 and NI AUS 7 were used at day/night temp. of(1) 34/28, 28/22,
and 22/16°C, and(2) 28/28, 28/22, and 28/16'C. Higher temp. promoted all aspects of
shoot growth, except forking which was inhibited in Ni AUS 10 at 34/28'C and delayed at 
28/28°C. Tuber yield was highest at 28/22'C as plants at this combination produced highest
DM along with a high distribution ratio to storage rOLtS ill both NI AUS 7 and M AUS 10. 
[Summary'b' 1.G. Traits.by L.M.IKF) COO COI D01 

0204 
16542 CARVALHO, P.C.L. DE; EZETA, F.N. 1981. Influ6ncia do fotoperiodo
sobre a tuberizaq*'o da mandioca. (Influence ofphotoperiod on cassava tuber de
velopment). Cruz das Almas-BA, Brasil, Empresa Brasileira de Pesquisa Agropecui
ria. Ceti tro Nacional de Pesquisa de Mandioca e Fruticultura. Pesquisa em andamen
to no. 3.2p. Port., 3 Refs. 

Cassava. Laboratory experiments. Photoperiod. Cultivars. Tuber development. Cassava 
programs. Brazil. 

Research wsas conducted at the headquarters of the Centro Nacional de Pesquisa de Mandio
ca e Fruticultura (CNPMF) in Cruz das Almas, Bahia, Brazil to identify the degree of sensiti
vity of the must common cassava var. to different photoperiods and the hour of the day
when max. DM accumulation occurs in the roots by extending daytime with artificial light. 
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With the information obtained photoperiod-insensitive cv. were selected, which can be used 
in breeding programs or distributed to the different Brazilian ecosystems. (Summary by F. 
G. Trans. b,' L.LF.) COO COI DOI 

0205 
17129 CONNOR, D.J.; IIALTA, J. 1981. Response of cassava to water shortage.
3. Stomatal control of plant water status. Field Crops Research 4(4):297-311. 
Engl., Sum. Engl., 24 Refs., Illus. 

Cassava. Field experiments. Cultivars. Water stress. Stomata. 

Diurnal measurements of leaf water potential and the diffusive conductance of the abaxial 
surface of 2 cassava Lv.,M Col 22 and M Mex 59, were made on 3 occasions on field grown
plants during a 10-wk. period of rainfall exclusion. Conductances of about 10 mm/s were 
observed in the rainfed plots but generally the mean conductance was in the range 3-5 min/ 
s. The min.water potential of -1.8 MPa. was observed in the rainfed plots. Water shortage
caused reduction in mean conductance to < I mm/s at which level the control of water loss 
maintained leaf water potential > -1.5 MPa. at all times. Stress plots recovered more slowly
during the late afternoe-n but during tie day had higher leaf water potentials than the 
controls. At the same levels of leaf water potential the conductance of M Mex 59 was less 
than that of M Col 22 in both control and stress plots. Measurements are also reported of 
the stonatal distribution, density, and pore size for both fully expanded leaves and those 
whose expansion was seriously restricted by the water shortage. (AuthorsSummary) COO 
DO1 

0206 
13444 IKE, I.F.; THURTELL, G.W. 1981. Water relations of cassava: water 
content, water, osmotic and turgor potential relationships. Canadian Journal of 
Botany 59(6):956-964. Engl., Sum. Engl., Fr., 37 Refs., l!1,s. 

Cassava. Laboratory experiments. Cultivars. Water requirements (plant). Soil moisture. Plant 
physiology. 

The relative water content (RWC), water potential (kL), osmotic potential (€,n), and turgor 
pressure (,P) relationships were studied in indoor-grown cassava cv. CMC9 and MCOL 113 
(low and high starch, resp.). At low soil moisture tension, RWC and klfell to min. values 
during the day but recovered considerably at night. In turgid leaves 4nr was -970 and -1000 
kPa.in CMC9 and MCOL 113, resp. Diurnal variations in urrwere small in both cv.; those in 
ip,were larger and paralleled changes in %PL.A marked hysteresis was evident in the RWC/ 
t. and RWC/hip data obtained during tiledrying cycle. When PL and 1pi were changedrapidly by switching the lights on and off at short time intervals, no hysteresis was observed
 

in the data. (Sunmary by Soil and Fertilizers) COO DO1
 

0207 
16643 CENTRO INTERNACIONAL DE AGRICULTURA TROPICAL. 1980. 
Physiology. In -. Cassava Program 1980. Annual Report. Cali, Colombia, CIAT 
Series no. 02ECI-80. pp.5-9. Engl., Illus. 

Also in Spanish. 

C assava. Laboratory experiments. Water stress. Tuber productivity. Dry matter. Starch 
content. Leaf area. Photosynthesis. Colombia. 

Research of the physiology section was centered on identifying the characters associated 
with high rout yields and quality in cassava under stress conditions. Plant reaction to water 
stress was studied, specifically regarding growth and yields of var. M Mex 59 and M Col 22 
with a period of artificial rain exclusion. Observations were made throughout the stress 
period and subsequent recovery. Water stress reduced LAI notably although M Mex 59 
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maintained a LAI approx. twice that of M Col 22 during tie stress period. LAI for both var. 
increased during recuperation and by final harvest (10 mo.) they were similar in both 
control and stressed plants. DM and starch contents increased during tie stress period but 
decreased during recuperation. (Summnariy by !.G. Trans. by LM.F..) COO D01 D03 

0208 
13438 IKE, I.F.; THURTELL, G.W. 1981. Osmotic adjustment in indoor grown 
cassava in response to water stress. Physiologia Plantarum 52(2):257-262. Engl., 
Sum. Engl., 28 Refs., Illus. 

Cassava. Laboratory experiments. Cultivars. Water stress. Soil moisture. Plant physiology. 

Using cassava cv. Llanera (CMC 9) and Colombia 113 (MCOL 113), low and high starch 
yielding, resp., water content/water potential relationhsips in stressed and unstressed plants 
were studied to ascertain the magnitude of osmotic adjustment in response to water stress 
and the mechanism of such adjustments. At any leaf water potential the water content was 
higher in stressed plants. The osmotic potentials of turgid leaves (100% relative water 
conient) were -0.97 and -1.00 MPa. in unstressed plants of cv. CMC 9 and MCOL 113, resp. 
In stressed plants, the values were -1.13 MPa. (CMC 9) and -1.14 MPa.(MCOL 113). The 
0.14-0.16 matric pressure (MPa) osmotic potential difference between stressed and 
unstressed plants suggested that a stress-induced osmotic adjustment occurred in both cv. 
The bulk volumetric elastic inoduli at turgor pressures above 0.10 MPa.were 9.84 MPa.(CMC 
9) and 13.58 MPa. (MCOL 113) in unstressed plants. The higher values found in stressed 
plants, 14.56 Ml'a. in CMC 9 and 16.91 Mtil.in MCOL 113, suggested a stress-induced de
crease in cell wall elasticity. Ilence, the observed shift in the water content-potential re
lations in cassava involved both an osmotic adjustment and a decrease in cell wall elasticity. 
Increasing the no. of stress cycles/plant did not cause a furth, : displacement of tile water 
content-potential curves. (Author'ssioninarv) COO DO01 

0209 

16145 HICKS, L.N.; FUKAI, S. 1981. Nutrient loss and redistribution in cassava 
during leaf shedding. In Cassava Research Program. St. Lucia, Australia, University 
of Queensland. )epartment of Agriculture. pp.78-83. Engl., 3 Refs., Illus. 

Cassava. Leaves. Defoliation. Mineral content. N. P. K. Plant physiological processes. Austra
lia. 

An expt. was conducted to determine nutrient loss and redistribution in cassava during leaf 
shedding. Cv. M AUS 7 was planted in Redland Bay, Queensland (Australia) in Nov. 1978 to 
determine the suitable rates of N and K. Four treatments were chosen for the study of leaf 
shedding with 4 replicates. For each, of the 16 plots, 9 av.-sized stems were chosen from 9 
adjacent plants and on April 30, 1979, 5 leaves on every tenth node of the axis of each stem 
were tagged, beginning with the top visible leaves. During the exptl. period, almost no new 
leaves were produced. Tagged leaves were sampled on April 30, May 17, June 12, and July 
2. One tagged leaf from each node position was taken from each plot for a total of 16 leaves 
for each node position. During these days, shed leaves with tags were collected from the 
ground as well as on June 22, July 13 and 27, and Aug. 27. These were then oven dried 
and weighed. Dry material was then ground and N, P, and K conen. were measured. The 
av. no. of shed leaves on any node increased gradually. There were marked effects of the 
node position on N and P concn. K concn. varied little among leaves of different ages, and 
the decrease with time was also small. (Sumninery, b, .G. Trans. by L.M.) COO 

0210 

17194 IIOWELER, R.H.; ASIII-R, C.J.; EDWARDS, D.G. 1982. Establishment of 
an effective endomycorrhizal association on cassava in flowing solution culture and 
its effects on phosphorus nutrition. New Phytologist 90:229-238. Engl., Sum. 
Engl., 35 Refs. 

Cassava. Laboratory experiments. Cultivars. Inoculation. Mycorrhiza. Nutrient solution. 
Nutritional requirements. P. Dry matter. Nutrient absorption. 

3 

http:0.14-0.16


Eight cassava cv. were grown with or without mycorrhizal inoculation in flowing solutioncultures containing approx. 0.1, 1, 10 or 100 jiM phosphate. Rice, maize, cowpva, andFrench bean were included in the expt. for comparative purposes. Cassava required a higherexternal P concn. for max. yield (> 10 jAl) than the other species (; I pAl) regardless of tieinoculadon treatments. Roots of inoculated cassava plants were heavily infected with vesicular-arbuscular cndophytes at 0.1 and 1 piM phosphate, but not at 10 or 100 AlI.Noninoculated cassava plants were free of infection, and no infections were observed in any treatmenton the other species. At 1 jf phosphate, infection of cassava roots was associated with largeincreases in whc!e plant dry wt., P conc. in tops and roots, and total P uptake. At 0.1 JiMphosphate there were also substantial increases in P concn. in tops and roots but tie infected cassava plants were still severely P-deficient andresults growth was not improved. Theare discussed in relation to the present state of knowledge about tie P nutrition ofcassava. (Author's summarj,) COO DOI 

See also 0225 

When requesting photocopies, do not 
forget to cite the five-digit number ap
pearing at the upper left-hand corner of 
each reference. 
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C01 Plant Development 

0211 
16135 FUKAI, S.; KEATING, B.A.; HAMMER, G.L. 1981. Development of a 
cassava growth m'odel. In Cassava Research Program. St. Lucia, Australia, University 
of Queensland. Department of Agriculture. pp.91-92. Engl. 

Cassava. Growth. Climatic requirements. Soil requirements. Australia. 

A cassava growth model has been developed in order to estimate economic yield from a set 
of environmental and soil factors under standard cultural conditions with cv. M AUS 7 in 
northern Australia. Several submodels which describe particular processes of cassava growth 
are mentioned. tSummary bv F.G. Trans. by L.M.t) CO1 

0212 

13356 HOSTALACIO, S. 1978. Fisiologia da mandioca. (Cassava - physiology). 
Lavras-MG, Brazil, Escola Superior de Agricultura de Lavras. 37p. Port., 47 Refs., 
Illus. 

Paper presented at Curso Intensivo para Capacitaq'o de Ttcnicos e de-M'o-de Obra 
Especializada para a Cultura da Mandioca, Lavras, 1978. 

Cassava. Research. Adaptation. Temperature. Growth. Branching. Leaf area. Photoperiod. 
Photosynthesis. 

A literature review on research conducteci n different aspect3 of physiology of the cassava 
plant is given. Aspects on adaptation to lat., temp., and rainlall are discussed. Results of 
research on the effect of temp. on cassava growth, leaf size, and branching are given. Physio
logical aspects of the development of leaf area, photosynthesis efficiency, LAI, the effect of 
the photoperiod on root formation, mechanisms of root formation, photosynthesis, and the 
relationship between production and accumulation sites are considered'. A ideal type of 
cassava plant determined by computer is described. (Summary by A.J.C. Trats. by L.M.FJ 
COl DOI 

0213 
16139 BAKER, G.; FUKAI, S.; WILSON, G.L. 1981. Effects of water stress on 
cassava at different growth times on subsequent growth and tuber yield. In Cassava 
Research Program. St. Lucia, Australia, University of Queensland. Department of 
Agriculture. pp.88-89. Engi., 1 Ref. 

Cassava. Water stress. Growth. Tuber productivity. Australia. 

An expt. was designed to examine if severe water stress improved the distribution ratio to 
tubers and if plants at different stages of growth responded to water stress differently. The 
3 treatments were irrigation, rainfed, and limited water supply by excluding most of the 
rainfall. Plant populations of 2 different stages of growth (cv. M AUS 7) were subjected to 
water stress at 2 different times (March-April, April-May). Plant response to water stress was 
assessed from sequential harvests, and leaf appearance rate and leaf senescent rate were 
estimated. Data obtained will be used to construct a water balance model. (Summary by 
F..G. Trans.by L.M.F.) COI D03 
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021417173 GHUMAN, B.S.; LAL, R. 1981. Cassava: growth and plant-water relationsin relation to water table depth and flooding. IITA Research Briefs 2(3):7-10.
Engl., 4 Refs., Mllus.
 

Cassava. Field experiments. Soil water. Cultivars. 
 Growth. Transpiration. Water require
ments (plant). 

The influence of constant water table depths and transient and continuous flooding ongrowth, yield, and plant-water relations of cassava plants is briefly described. Seven drainagetreatments were studied in field lysimeters: (1) WT,5 (water table maintained at 15 cmdepth from soil surface); (2) WT30 ; (3) WT50; (4) WT70 ; (5) WTno (control); (6) TF(transient flooding); and (7) continuous flooding. Plant height, leaf no., and tuber yield/plant were affected by the differen't water table depths and flooding treatments. In alltreatments, leaf water potential of cv. TMS 30001 and Isunikankiyan decreased with theadvance of the day until 1445 h and increased thereafter. The increase of leaf diffusiveresistance during the 1st 2 days of flooding was approx. 6 times for var. TMS 30001 and 2.5times for Isunikankiyan. Excess soil moisture in TF, WTjs, WT30 , and continuous floodingcaused leaf wilting. (Summnary by F.G. Trans. by L.M.F.). C01 DOI 

See also 0203 0204 0245 0248 0257 0259 0263 0266 



C03 Chemical Composition, Methodology 
and Analyses 

0215 
17183 IKEDIOBI, C.O.; ONYIA, G.O.C.; ELUWAH, C.E. 1980. A rapid and 
inexpensive enzymatic assay for total cyanide in cassava (Manihotesculenta Crantz) 
and cassava products. Agricultural and Biological Chemistry (Japan) 44(12):2803
2809. Eng., Sum. Eng., 26 Refs., Illu . 

Cassava. Analysis. HCN content. Linamarase. Enzymes. Tubers. Tapiocas. Cassava chips. 
Cassava flour. Nigeria. 

The well-known alkaline picrate test for cyanide has been improved by incorporating an 
enzymatic step to make the assay much more specific and quantitative. The sensitivity or 
detection limit of this method was found to be 0.16 pg/cm3 while the precision as indicated 
by the C.V. was 3%. The method was, in addition, found to be'rapid, simple, inexpensive, 
and ideally suited for the analysis of large no. of cassava tissues and products, such as may 
be encountered in cassava agronomy and breeding work or in industrial quality control lab. 
A trained operator working alone consistently analyzed at least 700 samples/day using this 
assay method. (Author'ssummary) C03 102 

0216 
171.6 ANOSIKE, E.O.; UGOCHUKWU, E.N. 1981. Characteristics of rhodanese 
from cassava leaves and tubers. Journal of Experimental Botany 32(130):1021
1027. Eng., Sum. Eng., 19 Refs. 

Cassava. Enzymes. Rhodanese.Cortex. Leaves. Detoxification. HCN. 

Rhodanese activity has been established in the leaves, in the peel, and in the flesh of the 
tuberous part of cassava. The pattern of distribution of enzyme activity is shown to follow 
that of the concn. of the cyanogenic glucoside estimated on the basis of HCN released. For 
the Ist time, the presence of rhodanese is reported in higher plant tissues other than the 
leaves. Identity has been established between rhodanese from peel, leaves, and flesh of the 
cassava plant. The enzyme is inhibited by cyanide in the absence of thiosulphate or cysteine. 
Rhodanese is suggested to play a role in the detoxification of cyanide in cassava. (Author's 
summary) C03 H04 

0217 
16565 OLORUNDA, A.O., AWORH, O.C.; NUMFOR, F.A. 1981. Technical 
note: predicting quality of cassava products with the aid of chemical and rheolo
gical properties. Journal of Food Technology 16(4):447-450. Engl., 10 Refs. 

Cassava. Laboratory experiments. Tubers. Cultivars. Analysis. Starch content. Gari. Nigeria. 

The chemical and rheological properties of the tubers of 5 selected cassava cv. [Isunikakiyan 
(local), 30555, 30375, 30395, and 604441 and their relationship with the quality of the 
processed product, gari,were studied. Ten-mo.-old roots were hazvested from uniform trial 
plots at the International Institute of Tropical Agriculture, Ibadan, Nigeria. The roots from 
each cv. were divided into 3 groups for fresh analysis. starch extraction, and processing into 
gari. Little difference was observed in the starch content of assessed tubers. Significant var. 
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differences in arnylose content and pasting characteristics of the starch v.'ere noted. Gelationtime of the starch also varied between cv. but bore no relationship wtih max. viscosity orazmylose conte,,t. Sensory evaluation of gari made from the cassava c..preference for the local cv. lsunikakiyan showed a definite
in terms of color and flavor over the other var.(Summary by'F G. Trans. by L.M.F.) C03 102 

See also 0224 0230 0302 0310 0340 



DOO CULTIVATION 

0218 

16638 CENTRO INTERNACIONAL DE AGRICULTURA TROPICAL. 1980. 
Agronomy. In _. Cassava Program 1980. Annual Report. Cali, Colombia. CIAT 
Series no. 02ECI-80. pp.39-58. Engl., Illus. 

Also in Spanish. 

Cassava. Field experiments. Technology evaluation. Cultivars. Tuber productivity. Adap
tation. Tissue culture. Inter-cropping. Cowpea. Cuttings. Storage. Colombia. 

The results of regional trials for promising cassava var. under uniform improved technology 
are given. Trials were conducted in Media Luna, Chigorod6, Carimagua, Rio Negro, San 
Martin, CIAT-Palmira, CIAT-Quilichao, and Caicedonia. In 7 of the 8 sites, var. MCOL 
1684, CM 342-55, and CM 489-1 outyiclded the best local clones. Var. MCOL 1468, M 
COL 1684, and MCOL 22 tested over 45, 40, and 40 cycles, resp. have produced weighted 
av. yields of 29.1, 30.8, and 22.0 t/ha, resp. Yields of the 1st 2 are both high and relatively 
stable while yields of M COL 22 are lower and unstable. The Centro Internacional de Agri
cultura Tropical tested and simplified the single leaf-bud cutting technique for the inter
national transfer of cassava var. in a joint project with Philippine workers. Trials were 
conducted on chemical weed control in cassava in monoculture and in mixed cropping 
systems. The response to N-P-K fertilization in cowpea/cassava intercrops was determined. 
Studies were co,.ducted to determine the effect of chemical treatments and storage duration 
of cuttings on germination, early growth, and canopy formation. (Summary by IFG. Trans. 
bY L.M..) DOO 
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DOI Soil Water, Climate and Fertilization 

021915769 MORAES, 0. DE; MONDARDO, E.; VIZZOTTO, V.J.; MACHADO,1981. Adubaqlo quimica M.O. 
c calagem da mandioca. (Clicmical fertilization andliming on cassava). Florian6polis, Santa Catarina, Brasil, Empresa Catarinense dePesquisa Agropecudria, S.A. Boletim T6cnico no. 8. 20p. Port., 17 Refs., Illus. 

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

In 1976-79, cassava cv. Mandim Branca and Mico were used in fertilizer trials at 4 sites inthe state of Santa Catarina and 3 in the Vale do ltajai (Brazil). P, K, N, and Ca were appliedindividually or in combination at various rates and at different times in the growth cycle. AtItuporanga there was no response to N, but at Ararangui, where the soil had a low OMcontent, yield increased at 90 kg N/ha. Cassava yield at Ituporanga and Riosul responded at80 kg P, 0,/ha. In the southern regions levels of K in the soil were low and crops respondedto 80 kg K2 0/ha, but in the Vale do Itaja " K levels were high and there was no response.The effect of liming on tuber yield depended on soil pH. (Summary by Soil and Fertilizers
Abstracts) DOI D03 

0220 
17126 NAIR, P.G.; MOHAN KUMAR, B.; RAJENDRAN, N. 1980. Effect ofdifferent sources of potassium on the yield and quality of cassava. Journal of RootCrops 6(1/2):' i-24. Engl., Sum. Engl., 11 Refs. 

Cassava. Field experiments. Fertilizers. K. Tuber productivity. India. 
The effect of application of Schoenite and Syngenite, 2 indigenous sources of K, on theyield and quality of cassava, was compared with KCI and wood ash at different levels ofK, 0 in acid laterite soil during 1973-76 at the Central Tuber Crops Research iastitute farm(Trivandrum, India). These 2 sources were at par with KCI in increasing the tuber yield ofcassava. The different sources did not show much influence on starch and HCN contents oftubers, residual available K and K uptake by plants, while increasing levels of potash application resulted in an increase in starch content and a decrease in HCN content of tubers.Among the different levels tried, 100 kg KO/ha was found to be the optimum for tuber
yield. (Author'ssunmary) DOI D03 

0221
16543 DANTAS, J.L.L.; GOMES, J. DE C.; MATTOS, P.L.P. DE 1981. Biofertilizaq;o em mandioca (Manihot esculenta Crantz). (Biofertilization in cassava).Cruz das Almas-BA, Brasil, Empresa Brasileira de Pesquisa Agropecu.iria. CentroNacional de Pesquisa de Mandioca e Fruticultura. Pesquisa em andamento no. 4.
3p. Port., 2 Refs. 

Cassava. Field experiments. Green manures. Fertilizers. N. P. K. Tuber productivity. Brazil. 
An expt. was conducted at the Centro Nacional de Pesquisa de Mandioca e Fruticultura 
(CNPMF), in Cruz das Almas, Bahia, Brazil to determine the influence of the application of 
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green manures on cassava yield. The trial was divided into 2 stages; the 1st included the se
lection and planting of 4 leguminous species (jack beans, beans, cowpea, and Dolichus la
blab). Treatments were: (a) pulses with no fertilizer; (b) pulses + P; (c) pulses + PK; and (d)
pulses + NPK. The 2nd stage will correspond to cassava planting in strips previously planted 
to pulses, keeping a strip for cherpical fertilization. (Sunmary b, F.G. Trans. by L.M.F.) 
DOI D03 

0222 
16141 PATTERSON, R.; FUKAI, S.; EDWARDS, D.G. 1981. Potassium nu
trition of field grown cassava. In Cassava Research Program. St. Lucia, Australia, 
University of Queensland. Department of Agriculture. pp.94-95. Engl. 

Cassava. Field experiments. Fertilizers. K. Tuber productivity. Absorption. Australia. 

The results of a series of expt. conducted at Mt. Cotton, Caloundra Downs, and Bribie 
Island (Australia) to determine the response of cassava cv. M AUS 7 to the application of K 
in term of yield and uptake and distribution of K in the plant are given. No response to tle 
application of K was recorded. tSummary by F.G. Trans. by L.M.F.) DOI D03 

0223 
13402 LOPES, A.S.; GUEDES, G.A. DE A. 1978. Consideraq~es sobre calagem 
e adubaq o qufmiea para a cultura da mandioca. (Considerations on liming and 
chemical fertilization in cassava). Lavras-MG, Brazil, Escola Superior de Agricultura 
de Lavras. 33p. Port., Sum. Port., 20 Refs., Illus. 

Paper presented at Curso Intensivo para Capacitaqao de Tcnicos e de-Mao-de Obra 
Especializada para a Cultura da Mandioca, Lavras, 1978. 

Cassava. Agricultural lime. Fertilizers. N. P. K. Ca. Mg. Nutrient absorption. 

A literature review is given on the following aspects: ON! production during the cassava 
growth cycle and tile rate of nutrient absori tion; results of expt. on liming and fertilization;
 
and recommendations for lime and fertilizer applications according to available information.
 
Cassava extracts greater amounts of N, P, K, Ca, and Mg. Two alternatives for liming are 
recommended: (a) 30% of the dosis generally recommended for other crops, assuming a low
 
level of technology; (b) the dosis generally recommended, assuming a high level of technolo
gy. (Summary,by), .PG.Trans. by L.MI.] DOI
 

0224 
13574 LORENZI, J.O.;GALLO, J.R.; MALAVOLTA, E. 1980. Exigdncias de 
macronutrientes de dois cultivares de mandioca (Manihot esculenta Crantz).
(Macronutrient requirements of two cassava cultivars). Anais da Escola Superior de 
Agricultura Lui2 de Queiroz 37:443-462. Port., Sum. Port., Engl., 33 Refs., Illus. 

Cassava. Field experiments. Cultivais. Nutritional requirements. Tuber productivity. Dry 
matter. Brazil. 

A field expt. was conducted at the Centro Exptl. de Campinas, SP, Brazil to study DM 
production, macronutrient absorption and accumulation, and root production in 2 cassava 
cv., Branca de Santa Catarina and IAC Mantiqueira. Plants received an uniform dressing of 
N, P,0,, and K 2 O at 40, 80, and 60 kg/ha, resp. as ammonium sulphate, simple super
phosphate, and muriate of potash; N was topdressed 60 days after emergence. Plants were 
irrigated twice, 15 and 45 days after planting. Plant samples were analyzed for macronutri
ent composition on 6 occasions at 60 day intervals. There was a statistical difference in the 
root production of the 2 cv. Extiaction of macronutrients was the same for the 2 cv., 
except for P; accumulation was diffetent only for K and S. (Author's summar) DOI D03 
C03 
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0225 
16644 CENTRO INTERNACIONAL DE AGRICULTURA TROPICAL. 1980.Soils and plant nutrition. In -. Cassava Program 1980. Annual Report. Cali,
Colombia, CIAT Series no. 02ECI-80. pp.59-69. Engl., Illus. 

Also in Spanish. 

Cassava. Field experiments. Germplasm. Mineral deficiencies. P. Inoculation. Mycorrhiza.
Nutrient absorption. Colombia. 

Efforts to develop cassava technology for tie vast areas of acid infertile soils were con
tinue4. Large-scale germplasm screening in the field was begun in Carimagua for toleranceto low levels of P and acidity and in Quilichao, for tolerance to low levels of P. Variousfertilizer trials were used to determine: (a) nutrient absorption and distribution within theplant during a 12-mo. growth cycle; (b) the long-term effect of N, P, K applications on soilfertility and yield of continuously grown cassava; (cr)the residual effect of various sourcesof P; (d) the lime x P interaction; and (e) the effect of mycorrhizal inoculation on P
absorption. (Sunnlar., by 1,G. Trans. by L.MI) DOI COO 

0226 
16159 KEATING, B.A.; EVENSON, J.P. 1981. Field response to applied N and Kat Redland Bay, S.E. Queensland. In Cassava Research Program. St. Lucia, Australia, University of Queensland. Department of Agriculture. pp.63-65. Engl., Illus. 

Cassava. Field experiments. Fertilizers. N. K. Dry matter. Productivity. Australia. 

A study was carried out to supply inrormation on suitable fertilizer applications for exptl.plots of cassava at the U. of Queensland Research Station, Redland Bay, Australia. Soil typeis a deep well-drained reddish brown clay loam; the previous crop was French beansfollowed by a cover crop of oats. A systematic design was used with 11 levels of N frmas 0400 kg N/ha at intervals of 40 kg/ha applied in I direction and 18 levels of K from 0-680kg K/ha at increments of 40 kg/ha being applied at right angles to the N app);_ation. Fourreplicates of the design were grown. Total DM yield of M AUS 10 increavci with N application and a max. was reached at approx. 40-80 kg N/ha. No consiste:t response of totalDM to N application was recorded for M AUS 7. Application of K increased total DM
yield up to rates of 400 and 480 kg K/ha for MAUS 10 and 360440 kg K/ha for MAUS 7.Max. yields were obtained for both cv. with a combination of low N (0.40 kg N/ha) andmoderately high K (320400 kg K/ha). (Summnary by 1.G. Trans. by L.M.h'.) DOI D03 

022710221 CADAVID, L.F.;CALVO, F.A.; HOWELER, R.H. 1977?. Lainteracci6nde cal con f6sforo y elementos menores en la producci6n de yuca (Manihot esculen
ta) en oxisoles de los Llanos Orientales de Colombia. (Interaction of lime svith
phosphons and other minor elements in cassava production on Oxisols of the Colomnbian Llanos Orientales). Cali, Colombia, Centro Internacional de Agricultura
Tropical. 25p. Span., Sum. Spaa., 18 Refs., Illus. 

Cassava. Field experiments. Fertilizers. Cultivars. Agricultural lime. P. B. Zn. Cu. Mo. Mn.
Tuber productivity. Colombia. 

Main objectives of the study were to incorporate high savanna lands into agricultural production and to analyze in detail the genetic differences in cassava regarding its tolerance tosoil acidity and the interactions between applied lime, P, and minor elements. Five trials were carried out to study: (1) the response of cassava var. to applied lime; (2) the interaction between lime and minor elements; (3) the interaction between lime and P; (4) theeffect of several rates, methods, and dates of Papplication. By using 4 levels of lime (0, 0.5,2, and 6 t/ha), the tolerance of 134 cassava cv. to acidity was studied- a positive effect onyields was found at 0.5 t/ha. Some cv. responded up to 2 t lime/ha but above this rate, theeffect was negative due to Zn deficiency. In the study on lime x P interaction, highest yieldswere obtained with 0.4 t lime/ha and applications of 50-100 kg P20//ha as triple super
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phosphate. With* higher rates of lime, there was a negative effect on yield probably due to 
the deficiency of some minor elements. A positive response was observed with 0.5 t lime/lia 
and basal applications of P up to 200 kg P2 0,/ha; there was no difference among applying 
in bands, broadcasting, or in hills at planting. A positive response was observed up to 2 t 
lime/lia in tie interaction between lime and minor elements; yields decreased with in
creasing rates. When minorelements were applied, the response to applications of 20 kg Zn/ 
ia, as SO 4 Zn, was positive. The effect on yield was less with Cu, Mg, B, and Mo. (Author's 
summary. Trans. by L.A. F.) DO1 D03 

0228 
13893 RIOS P., J.M. 1976. Tentativa de determinaci6n de los niveles criticos de 
los elementos menores: Iierro, boro, zinc, cobre, y manganeso en el cultivo de la 
yuca (Manihot esculcnta, Crantz), en las variedades MCol 22 y CMC 9. [Intent to 
determine the critical levels of minor elements (iron, boron, zinc, copper, and 
manganese) in the cultivation of cassava varieties MCol 22 and CMC 9)1. Tesis Ing. 
Agr. Palmira, Universidad Nacional de Colombia. Facultad de Ciencias Agropecua
rias. 87p. Span., Sum. Span., EngI., 21 Refs., Illus. 

Cassava. Laboratory experiments. Cultivars. Nutrient solution. Mineral deficiencies. Fe. B. 
Zn. Cu. Mn. Nutritional requirements. Colombia. 

The levels of minor elements (Fe, It, Zn, Cu, and Mn) of cassava var. MCol 22 and CMC 9 
were determined under greenhouse conditions at tie Centro Internacional de Agricultura 
Tropical, Palnira (Colombia). A split plot exptl. design was used for each of the minor 
elements with 9 levels and 3 replications. Var. MCol 22 was planted during the 2nd semester 
of 1974 and CMC 9 during the 1st semester of 1975. For var. MCol 22 only the av. content 
among the 9 levels of each one of tie minor elements in young leaves 4 moo. after planting 
were registered. These averaged 245.3, 46.42, 42.0, 5.24, and 215.2 ppm for Fe, B, Zn, Cu, 
and Mn, resp. Var. CMC 9 did not respond to Fe applied at 9 levels, averaging 150.6 ppm 
in young leaves 3 mo. after planting. Critical levels of deficiency in var. CMC 9 at the age of 
3 mo. were as follows: 30, 59, 4.2, and 86 ppm for B, Zn, Cu, and Mra, resp. Crit fal levels 
of toxicity for the same var. were 54, 72, 6.1, and 167 ppm, resp. (Author's summary) DOI 

0229 
17187 AGBIM, N.N 1981. Potentials of cassava peels as a soil amendment. 1. Corn 
growth. Journal of Environmental Quality 10(1):27-30. Engl., Sun?. Engl., 17 
Refs., Ilus. 

Cassava. Laboratory experiments. Cortex. Uses. Nigeria. 

In a greenhouse study on maize to assess the potentials of cassava peels (CP) as a soil amend
ment, the peels were mixed with cattle dung (D) in different proportions and applied at 
rates up to 200 MT/lia to 4 kg of potted soil. N, P, K, and Mg fertilizers (F) were added 
as a variable. The higher the rate of the CP + D mixture and the more the proportion of 
D in the mixture, the greater the yield for the 1st crop except that CP + D + F treatments 
did not increase yield when applied at > 150 MT/lia. Mixtures without F containing 50%CP 
or above, and CP with F > 100 MT/lia, gave higher yields with the 2nd cropping. This 
suggests that preplant incubation beyond the 3 wk. used was desirable to obtain greater N 
mineralization during the 1st cropping. Over die 2 cropping periods, increasing rates of CP 
increased yields from 29 to 244%of the control, thus sowwing die value of CP as a soil 
amendment. Moreover, CP + F was generally as effective as CP + D and D + F combinations. 
This obviates the necessity for D which is relatively scarce in W. Africa. The CP + D 
mixtures enhanced fertilizer efficiency with the 1st cropping. (Author's summary) DOI 

0230 
13636 NAIR, G.M.; MOHAN KUMAR, C.R.; NAIR, hR.G. 1980. Response of 
cassava to sodium chloride (common salt). Journal of Root Crops 6(1/2):55-56. 
Engl., 4 Refs. 
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Cassava. Field experiments. Fertilizers. N. P. K. Dung. Na. Tuber productivity. HCN con
tent. Starch content. Philippines. 

During 1975-76, the response of cassava to the application of NaCI was studied at the
Central Tuber Crops Rest irch Institute (CTCRI), Trivandrum, India. Five combinations of 
manure were assessed in a iandomized block design with 3 replications: (1) FYM + NPK;(2) FYM + NP + 1/2K; (3) FYM + NP; (4) NPK; and (5) no FYM and 3 levels of NaCI at
200, 400, a 1 600 kg/ha along with a control (FYM + NPK alone). FYM and NPK wereapplied at rates of 12.5 t/ha and 100:100:100 kg/lia, resp. Analysis of tuber yield data
showed that the combination FYM + NPK was significantly superior to the othertreatments. However, the treatment combination FYM + NPK + 200 kg NaC1/ha recorded 
max. tuber yield (24.9 t/ha) which was at par with the control (22.7 t/ha). Among the
different levels of sodium chloride no diffeti-ices in yield were observed. HCN content in
tubers was found to be significantly higher in FYM + NP (138 uglg) in comparison with thetreatment with no FYM (77 pg/g). The different levels of NaCI did not affect ICN content.
Starch content in tubers was not affected by different manures or levels of Nril. It issuggested that NaCI application does not increase yield nor does it improve tuber quality.
(Summary by F.G. Trans. by L.M.IF. DOI C03 

0231 
13401 VILELA, E. DE A. 1978. Oclimanaculturadamandioca. IX. Culturada 
mandioca. (Climate in cassavacultivation.IX. Cassavacultivation. Lavras-MG, Bra
sil, Escola Superior de Agricultura de Lavras. 27p. Port., 21 Refs., Illus. 

Paper presented at Curso de Capac;taq'o de T6cnicos para a Cultura da Mandioca. 
Convenio: INT - FUNAT/FAEPE. 

Cassava. Temperature. Water requirements (plant). Adaptation. Planting. Spacing. Brazil. 

Based on studies on heat (av. temp., solar radiation, and potential evapotranspiration) andwater factors (rainfall and RH) of the climate that affect cassava adaptation, the munici
palities ot Guarabira (PB), Cruz das Almas (BA), Curvelo (MG), and Taquarl (RS), Brazil,were sclected to verify if these zones are apt for cassava cultivation according to a classifi
cation of Brazilian regions for aptitude to cassava and if planting times recommended for

these localities coincide with appropriate heat and water conditions. It was concluded that
without irrigation, ideal planting time in the resp. regions are March-June, April-July, Oct.-
Dec., and August-Oct. Thermal conditions of Guarabira and Cruz das Almas allow cassava
 
to be planted throughout the year if irrigation is available. Li Curvelo and Taquari the plant

tends to detain its physiological activity in May-August due 
 to low temp. as well as inGuarabira and Cruz das Almas in Sept.-Jan. due to water shortage. The 4 localities are apt
for cassava cultivation but in Taquarf, early-maturing var. are required. (Summary by A.J. 
C. Trans. by L.M.F.) DOI D02 

See also 0203 0204 0205 0206 0207 0208 0210 0212 0214 0248 
0265 0313 0354
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D02 	 Cultivation Practices: Propagation, Planting, 
Weed Control and Harvesting 

0232 
14675 INSTITUTO COLOMBIANO AGROPECUARIO. 1980. Como cultivar 
yuca. (How to cultivate cassava). Bogoti, Colombia. Serie Cartilla Campesina no. 7. 
10p.Span., Illus. 

Cassava. Cultivation. Colombia. 

This handbook for farmers briefly describes the most appropriate way to cultivate cassava. 
(Summary by F.G. Trans. by L.M.F.) D02 

0233 
15099 MONDARDO, E.; MORAES, 0. DE 1981. Rentabilidade de cultura da 
mandiocR de um e dois ciclos no Sul de Santa Catarina. (Profitabilityof cassavc 
cultivati,',i for one and two seasons in southern Santa Catarina).Florian6polis-SC
Brasil, Empresa Catarinense de Pesquisa Ag'opecuiria. Comunicado Thcnico no. 4.9p. Port., 4 Refs. 

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

An expt. was conducted at the Urussanga Exptl. Station of the Empresa Catarinense de 
Pesquisa Agropecuiria to determine the profitability of cassava cultivation for 1 and 2 
seasons in southern Santa Catarina (Brazil). Cv. Mico and Mandim Branca were used on an 

1exptl. area with 1000 m for each cv.; half of each plot (500 in2 ) was harvested after 1 
season (10 mo.) and the other half was pruned at 10 too. and the branches stored. Roots 
were not harvested until May-July of the following yr. It was concluded that under the 
conditions of the southern region of the state, cassava cultivation for 2 seasons was more 
economical (production and prices were higher and costs were lower) than for 1 season. 
However, this does not mean that the farmer should wait until cassava completes both 
seasons to sell it. (Summary by F.G. Trans. by L.M.IE) )02 

0234 
15775 CARDOSO, E.M.R.; ALBUQUERUE, M. DE; FERNANDES, A.A.C. 
1980. Efeito da 6poca de plantio e de colheita sobre o rendimento da mandioca. 
(Effect of plantingand harvest time on cassava yield). In Empresa Brasileira de 
Pesquisa Agropecuzria. Centro de Pesquisa Agropecuiria do Tr6pico Umido. 
Relat6rio Tdcnico Anual 1979. Brasilia. pp.57-58. Port. 

Cassava. Field experiments. Planting. Timing. Harvesting. Tuber productivity. Brazil. 

A study on 4 planting times (March, June, Sept., and Dec.) avid 3 harvest times (12, 15, and 
18 mo. after planting) of cassava conducted at the Matap" Farm Colony, Federal Territory 
of Amap.i (Brazil) is reported. Partial results showed a 50% increase in yield with the June 
planting (15,333 kg/ha) in comparison with that of March (7333 kg/ha) when harvesting
took place 12 mo. after planting. The increase in the 2nd haivest time was less than 1 t in 
comparison with the 1st harvest. (Sunmary'by PIG. Trans. by L.M.F.) D02 
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0235
17147 CASSAVA HARVESTER for 69-90hp tractors: a big leap forward. 1981. 
World Crops 33(4):IV. Engl.. Ilus. 

Cassava. Mechanization. Planting. Harvesting. Agricultural equipment. 

A brief technical description of the Agri-Projects International (API) cassava harvester andplanter isgiven. (Summary by Abstracts on TropicalAgriculture) D02 

023615774 CARDOSO, E.M.R.; ALBUQUERQUE, M. DE; FERNANDES, A.A.C.1980. Priticas culturais corn mandioca na Regii'o Amaz6nica. (Cassava culturalpracticesin the Amazonian region). In Empresa Brasleira de Pesquisa Agropecuiria.Centro de Pesquisa Agropecuiria do Tr6pico Umido. Relat6rio Tscnico Anual
1979. Brasilia. p.57. Port. 

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

An expt. with 2 replications conducted at the Matap" Farm Colony, Federal Territory ofAmapa (Brazil) to study different spacings (100 x 120, 100 x 100, 100 x 80, and 100 x 60cm) in cassava cv. Marapanim is reported. The best treatment was the 100 x 80 cm spacingwith an av. yield of 8611 kg/ha. (Summart, by F.G. Trans. by L.M.F.) D02 

0237 
16526 MACEDO, M.M.C.; SOUZA, J. DA S.; CERQUEIRA, J.H.A.DE; MACEDO,J.D. DE 1981. Avaliaq-o de sistema de produq~o de mandioca. (Evaluationof the cassava production systems). Cruz das Almas-BA, Brasil, Empresa Brasileira de Pes
quisa Agropecuria. Centro Nacional de Pesquisa de Mandioca e Fruticultura. Pes
quisa em andamento no. 16. 2p. Port., 1 Ref. 

Cassava. Cultivation. Technology evaluation. Brazil. 

An expt. evaluating Sistemas de Produq'o para Mandioca (Cassava Production Systems) wasestablished in the locality of Tapera, municipality of Sapeagd, Bahia (Brazil) in order tostudy the technocconomical characteristics of these systems as well as the introduction ofseveral technologies that are adjusted to the current process of cassava production in theregion. Planting in double rows was highlighted as a technological innovation. (Summary by
F.G. Trans. by L.M.F.) D02 

023817146 PAYNE, P.C.J. 1981. Field mechanisation of cassava. World Crops 33(4):
76. Engl., Illus. 

Cassava. Harvesting. Planting. Mechanization. Agricultural equipment. 

The development of the Agri-Projects International (API) cassava harvester and planter is 
briefly discussed. (Summary by Abstracts on TropicalAgriculture)D02 

0239 
16537 MACEDO, M.C.M.; MAITOS, P.L.P. DE 1980. Normaniva: um implemento simples e eficiente para o preparo de manivas-semente de mandioca a baixocusto. (Normaniva: a simple and efficient implement for preparingcassava cuttingsat low costs). Cruz das Almas-BA, Brasil, Empresa Brasileira de Pesquisa Agropecu -ria.
Centro Nacional de Pesquisa de Mandioca e Fruticultura. Comunicado t~cnico 
no. 06. 10p.Port., Illus. 

Cassava. Cuttings. Propagation materials. Agricultural equipment. Mechanization. Brazil. 

A simple and efficient implement, fabricated by the Centro Nacional de Pesquisa de Man
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dioca e Fruticultura (CNPMF), Cruz das Almas, Bahia, Brazil for preparing low-cost propa
gation material is described in detail. It is recommended for plantings > 15 ha/yr. The 
characteristics of the material used, the diagram for its fabrication, and precautions are 
included. (Summary by F.G. Trans. by L.M.F. D02 102 

0240 
17168 TERNES, M. 1981?. Mitodos de armazenamento de ramas. (Method for 
storing branches). Florian6polis, Brasil, Empresa de Pesquisa Agropecuiria Santa 
Catarina. Estagafo Experimental de Itajai. 10p. Port., 4 Refs., Illus. 

Paper presented at Curso Intensivo para a Capacitaq o T6cnica na Cultura da Man

dioca para a Regigo Sul Brasileira, lo., 1981?. 

Cassava. Storage. Cuttings. Temperature. Brazil. 

Four methods of storing branches, that can be used depending on the intensity of min. 
temp. during the rainy season, are described: in tunnels, in furrows, underneath trees, and 
unprotected in the field. Tunnels consist of pits dug in high places, preferably constructed 
on a slope exposed to the sun to mitigate the low temp. during the rainy season. They may 
be covered with straw or tiles. Diagrams are included on their construction. (Summary by 
F.G. Trans. by L.M.F.) D02 

0241 
17169 CATARO A., H.O.; PEREZ F, C.A. 1982. Evaluaci6n de tres sistemas de 
preparaci6n de suelo en cuatro materiales de yuca (Manihot esculenta Crantz). 
(Evaluationof three land preparation systems on four cassava cultivars). Tesis Ing. 
Agr. Palmira, Universidad Nacional de Colombia. Facultad de Ciencias Agropecua
rias. 157p. Span, Sum. Span., Eng., 54 Refs., Illus. 

Cassava. Field experiments. Cultivars. Land preparation. Soil physical properties. Tuber 
productivity. Energy productivity. Colombia. 

An expt. was conducted at the Centro Internacional de Agricultura Tropical, CIAT, Palmira, 
Colombia, in order to: (1) compare the effect of 3 different land preparation systems on 
production and productivity of cassava as well as the effect on physical properties of the 
soil (bulk density, total porosity ratio, water retention, and soil penetration resistance) and 
(2) compare the energy balance in cassava production (input-output energy) for each 
treatment. The systems studied were: (1) high tillage level (T, ), use of a disc plow at 30 cm, 
use of a heavy harrow twice at 15-30 cm, use of a light disc harrow, and ridges at 1 m 
distance and 0.30 m height; (2) medium tillage level (T2 ), use of a chisel plow at 40 cm, use 
of a heavy disc harrow at 15-20 cm, ridges at a distance of I m and 0.30 in in height; and 
(3) low tillage level (T), ridges at a distance of I m and 0.30 in in height. A split plot exptl. 
design was used with 8 replications. Four cassava cv. were evaluated: HMC-1, MCol 1684, 
CM 489-1, and CM 321-188. The systems of land preparation %ere located on the main 
plots, and cassava cv. on the subplots. The highest yield was 34.74 tiha with T, followed by 
31.77 t/ha with T, and 31.08 t/ha with T3 . It is concluded that T, was the best alternative 
for cassava; however, T3 gave the best energy efficiency ratio. (Author's summary) D02 

0242 

17164 EMPRESA BRASILEIRA DE ASSISTENCIA TECNICA E EXTENSAO 
RURAL. 1980. Sistemas de produglo para a cultura da mandioca; Curvelo. (Cassava 
production systems). Curvelo-MG, Brasil. S6rie Sistemas de Produq o. Boletim no. 
262. 23p. Port. 

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

Two technological packages of large- and small -scale cassava production are given for Lato
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sols under Cerrado conditions, particularly those located in the area surrounding the alcohol plant in Curvelo, Minas Gerais, Brazil. The operations comprising each system are listedand technical recommendations are included on land preparation, selection of plantingmaterial, planting, var., planting time and density, fertilization, weed, pest, and diseasecontrol, harvesting, and transportation. The technical coefficients for each system aregiven. (Summary by F.G. Trans. by L.M.F.) D02 

024314133 CONCEICO, A.J. DA 1977. Efeito de ipocas de plantio x cultivaiesm~dias e tardias x 6pocas de colheita na produqgo da razes de mandioca, Manllotesculenta Crantz. (Effect of planting times x semi-precocious and late-maturingculti'arsx harvest times oil cassava root production). In Universidade Federal daBahia. Escola de Agronomia. Informe cientifico anual. Cruz das Ahnas-BA, Bra
sil. pp.73-75. Port. 

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

An expt. was conducted as part of the U. Federal da Bahia/BRASCAN NORDESTEagreement to study 
cv., 

the joint effects of planting times, semi-precocious and late-maturingand harvest times of cassava to guarantee the availability of industrial raw materialbetween April-Dec. A 33 factorial exptl. design
planting time (April 15, May 15, and June 

was used following the chronogram:
15 for treatments 0, 1, and 2, resp.); cv. (Cigana,Sutinga, and Salangor Preta); harvesting took place 12, 15, and 18 mo. after planting.Significant differences were found at a level of 5%for the effect of cv. and, at a I%confidence level, for the interaction planting times x harvest times. Cv. Salangor Preta had thehighest av. root production (28.33 t/ha). It was confirmed that the production of the 3 cv.was affected by planting time. Fiber and DM contents ranged from 80.90-86.69 and 1.722.80%, resp. (Summary by F.G. Trans. by L.M.F.) D02 GO 

024417107 LEIHNER, D.E.; DOMINGUEZ, J.; KANO, Y.; LOPEZ, J. 1> ,9. Recomendaciones para el uso del nuevo herbicida pre-emergente(Recommendations on 
"GOAL" en yuca.the use of the new preemergence herbicide GOAL incassava). In Kano, Y.Cassava breeding and cassava cultural practice. Cali, Colombia,Centro Internacional de Agricultura Tropical. lIp. Span., Illus. 

Cassava. Research. Heibicides. Tuber produtivity. Colombia. 
Observations and recommendations on thie use of the herbicide oxyfluorfen are included on
the basis of research conducted at the Centro Internacional de Agricultura Tropical (CIAT)
on its efficiency in selective weed control in cassava, effect on yield, rates of application,and possible combinations with other products. (Summary by F.G. Trans. by L.M.F.) D02 

024516154 KEATING, B.A.; EVENSON, J.P. 1981. Effects of stem cutting length andorientation on subsequent growth and development. In Cassava Research Program.St. Lucia, Australia, University of Queensland. Department of Agriculture. pp.34
36. Engl., 8 Refs. 

Cassava. Field experiments. Cuttings. Planting. Growth. Tuber productivity. Australia. 
An expt. was conducted at the U. of Queensland Research Station, Redland Bay, Australiato determine the effect of cassava stem cutting length and oriontation on subsequent growthand development. A randomized complete block exptl. design was used with 4 blocks, eachconsisting of 2 cutting lengths (40 and 20 cm) and 3 cutting orientations (vertical, oblique,and horizontal) of cv. M AUS 10. Each plot included 3 sample plants. The expt. revealedfew differences in the growth and development of cassava cv. M AUS 10. (Summary by F.G.Trans. by L.A.F) D02 C01 
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0246 
15080 MOODY, K. 1979. Weed control in root crops in the tropics: cassava. 
Philippine Journal of Weed Science 6:81, 83-87, 93-97, 99-100. Engl., 73 Refs. 

Cassava. Research. Weeds. Weeding. Herbicides. 

A literature review is given of the research that has been conducted in the tropics on weed 
control in cassava. (Summary by .G. Trans. by L.M.F.) D02 

0247 
16169 MAQUINARIA PARA mandioca. (Machinery for cassava). 1981. Agricultu
ra de las Americas 30(8):34-35. Span., Illus. 

Cassava. Agricultural equipment. Mechanization. Planting. Harvesting. 

A mechanized system for cassava cultivation, developed by an English company, is briefly 
described. It consists of a cassava planter and harvester, both available separately. (Summary 
by F.G. Trans.by L.M.F.) D02 

0248 
17106 KANO, Y.; LEIHNER, D.E. 1978. Optimum dosage of a new pre
emergence herbicide oxifluorfen (Commercial name GOAL) on the cassava planted 
in different soil types. In-.. Cassava breeding and cassava cultural practice. Call, 
Colombia, Centro Internacional de Agricultura Tropical. 21p. Engl., Illus. 

Cassava. Field experiments. Soil physical properties. Herbicides. Growth. Mineral deficien
cies. Colombia. 

The main objectives of this expt. were to study the optimum dosage of the preemergence 
herbicide, oxyfluorfen, on different soil types by evaluating the chemical injury on cassava 
leaves; investigate the relationship between the 0 of the cutting and the initial growth; 
analyze aspects of mineral nutrition of N-deficient plants; and obtain general information 
about the effect of urea leaf application to these plants. Injury by the herbicide increased 
with increasing application of oxyfluorfen; as soil content increased and clay content 
decreased, herbicide damage increased. These was no correlation of the 0 of the cutting to 
the germination rate or plant height. Fifty days after planting, the upper leaves of some 
plants showed N deficiency. Leaf application of 1 and 2% urea caused damage at the same 
degree of severity. (Summary by P.G. Trans. by L.M.IK) D02 DOI COI 

0249 
17152 FEDERACION NACIONAL DE CAFETEROS DE COLOMBIA. PRO-
GRAMA DE DESARROLLO Y DIVERSIFICACION DE ZONAS CAFETERAS. 
1981. Yuca; requerimiento promedio de mano de obra y otros insumos por hecti
rea pox aijo. (Cassava: average labordemandand otherinputs perhectareperyear). 
In -. Costos, ingresos y rentabilidad para productos de diversificaci6n. Bogoti. 
pp.52-54. Span. 

Cassava. Cultivation. Costs. Income. Colombia. 

Tables are included on the av. labor demand, inputs (propagation materials, fertilizers, 
insecticides, tools, and packing), costs, and income/ha/yr for cassava cultivation in coffee
growing areas of Colombia. (Summary by F.G. Trans. by L.M.F.) D02 J00 

0250 
16157 KEATING, B.A.; EVENSON, J.P. 1981. Effects of planting density on 
growth and yield of M AUS 10 and M AUS 7. In Cassava Research Program. St. 
Lucia, Australia, University of Queensland. Department of Agriculture. pp.39-41. 
Engi. 
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Cassava. Field experiments. Cultivars. Planting. Spacing. Growth. Tuber productivity. 
Australia. 

The effects of planting density on total DM production and distribution to storage rootswere investigated over a 2 yr period (1975-77) at the U. of Queensland Research Station,Redland Bay, Australia. A random complete block exptJ. design with 3 blocks was used with2 harvests at 3 planting densities (5000, 10,000, and 20,000 plants/ha). Four plant sampleswere tsken per plot. Harvests were 224 and 514 days after planting. Cv. M AUS 10 showeda plateau-type yield-density response curve theover 5000-20,000 plants/ha range. Thedensity 10,000 plants/ha is optimum in terms of storage root yield and conservation ofplanting material under the cultural conditions used in this expt. (Summary by F.G. Trans.
by L.I.F.) D02 D03 

025110990 MACHADO, E.L. 1979. Estudo sobre o nimero dd gemas e dpoca do preparo de manivas de mandioca. (Number of buds and time of preparationof cassava cuttings). In Congresso Brasileiro de Mandioca, 1., Cruz das Almas-BA,
1979. Anais. Bahia, Brasil, Empresa Brasileira de Pesquisa Agropecuiria. Departamento de lnformaqao e Documentaqgo. pp.209-224. Port., Sum. Port., Engl., 9 
Refs. 

Cassava. Propagation. Field experiments. Cuttings. Brazil. 

Five expt. were conducted at the former Estagao Exptl. de Mandioca, Vila Azevedo, RS(Brazil) combining 3 factors: the no. of buds; the age of the mother plant (1st or 2nd cycle),and the time of preparation (the day before or the same day of planting). Cuttings with 4,8, 12, 16, 20, 24, or 28 buds were planted using a randomized block design. The %of harvested plants increased with the no. of buds; 12-bud cuttings gave the highest production.
Cuttings prepared the day before were slightly superior and plants taken from mother plants
during the Ist agricultural cycle gave higher production. (Authors summary) D02 

0252
 
10741 FERRAZ, E.B.; BURITY, H.A.; 
 LYRA FILHO, H.P.; BESSA, J.M.G.; SIL-VA, A.D.A. DA 1979. Efeito do espaqamento sobre a produg.o no Municipio deFeira Nova-PE. (Effect of spacing on cassava yield in the municipality of FeiraNova-PE). In Congresso Brasileiro de Mandioca, I., Cruz das Almnas-BA, 1979.Anais. Bahia, Brasil, Empresa Brasileira de Pesquisa Agropecuiria. Departamento delnformaggo e Documentag~o. pp.137-147. Port., Sum. Port., Engl., 13 Refs., Illus. 

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

A trial was carried out on a Yellow Red Podzolic soil of the municipality of Feira Nova, PE(Brazil) to test 3 cassava cv. (Verdinha, Roxinha, and Pacaru) at 6 different spacings (1.00 x0.70, 1.00 x 0.60, 1.00 x 0.50, 1.00 x 0.70 x 0.70,

m). Cv. Verdinha had the highest root yield for all the spacings tested. Cv. Roxinha showed
 

1.00 x 0.70 x 0.60, 1.00 x 0.70 x 0.50 

a higher starch content than the others. The spacings did not influence root and cuttingyields, wt. of foliage,and % of starch. Cv. showing higher root yield, produced a lower no. of
cuttings for planting. (Author's summary) D02 D03 

025313877 KHELIKUZZAMAN, M.H. 1982. Effects of plant population in cassava(Manihot esculenta Crantz) as influenced by planting methods. Mag. Sc. Thesis.Serdang, Selangor, Universiti Pertanian Malaysia.98p. Engl., Sun. Engl., 77 Refs.,
Illus. 

Cassava. Field experiments. Planting. Spacing. Cuttings. Cultivars. Tuber productivity.
Starch content. Tuber development. Colombia. 
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The effects of two planting methods (20-cm cuttings planted horizontally and 60-cm 
cuttings planted vertically) and plant populations ranging from 500040,000 plants/ha on 
the performance of 2 cassava var. were studied. The relationships of yield and yield com
ponents with plant populations were examined by fitting linear and quadratic regression 
equations to each planting method and var. In both var. horizontal planting yielded signifi
cantly better than vertical planting in terms of root and starch yields. The increase in root 
yield with var. MVen 119 was due to the increase in total root no. and in HI. In var. MCol 
673 the increase in root yield was attributed mainly to tile increase in HI and the decrease 
in shoot no. Var. MVen 119 outyielded MCol 673 but there was no difference in starch 
yields between the 2 var. However, var. MCol 673 is favored because of its higher starch 
content. Root yield declined with increasing plant population, being highest for the lowest 
population tested in the study. Yield reduction at high plant populations was generally 
attributed to die excessive production of shoots as well as to the decrease in mean root wt. 
and length. Root no. was enhanced by horizontal planting and it also showed an increasing 
trend with plant populations which had been ascertained to be quadratic. Mean root length 
and wt., and starch content differed between var. but not between planting methods. Both 
var. and planting methods did not show any significant effects on mean root 0. Generally, 
high plant populations affected root development, decreasing root length and 0, mean root 
wt., and starch content. III was greater in horizontal planting than in vertical planting while 
plant height was not markedly affected by the planting methods. The response pattern 
between plant population and HI, shoot no. and plant height, showed that HI declined as 
population increased, while shoot no. and plant height were enhanced. (Author'ssummary) 
D02 D03 

0254 
10569 MATrOS, P.L.P. DE; ALMEIDA, P.A. DE;CARVALHO, J.E.B. DE;CAL-
DAS, R.C. 1979. Conserva'o de ramas de mandioca (Manihot esculenta Crantz) 
para plantio. (Cassava stem conservation before planting). In Congresso Brasileiro 
de Mandioca, 1., Cruz das Almas-BA, 1979. Anais. Bahia, Brasil, Empresa Brasileira 
de Pesquisa Agropecufdria. Departamento de Informaglo e Documentaga'o. pp.45
54. Port., Sum. Port., Engl., 5 Refs. 

Cassava. Stems. Storage. Geiminat'on. Productivity. Propagation materials. Brazil. 

An expt. was carried out in Cruz das Almas, Bahia (Brazil) to determine die effects of 
different types of cassava stem conservation on germination and productivity. A randomized 
block design was used with 4 treatments and time spans of 6, 4, and 2 mo. Stems were 
buried in a vertical position 10 cm in depth, either in the shade or in the open field, or they 
were placed horizontally on a wooden platform in the shade or in the open field protected 
with straw. Cassava productivity was not affected by the vertical or horizontal position or 
by tile place of storage. The duration of storage is more relevant to productivity than the 
types of conservation. (Author's summary) D02 

0255 

10534 MATTOS, P.L.P. DE; SOUZA, L. DA S.; CALDAS, R.C.; PORTO, M.C.M. 
1979. Adaptao de espaqamentos em fileiras duplas para a cultura da mandioca 
(Manihot esculenta Crantz). (Double row planting systems for cas~ava). In Congre
sso Brasileiro de Mandioca, I., Cruz das Abmas-BA, 1979. Anais. Bahia, Brasil, Em
presa Brasileira de Pesquisa Agropecuilria. Departamento de Informiago e Docu
mentaq6'o. pp.19-34. Port., Sum. Port., Engl., 13 Refs., Illus. 

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

Expt. were conducted on cassava planting in double rows during the 1977/78 and the 19i8/ 
79 crop yr at the Centro Nacional de Pesquisa de Mandioca e Fruticultura, Cruz das Almas, 
Bahia (Brazil). Cv. BGM-00I and BGM-I 16 were used in a randomized block design with 
split plots. Advantages of this system are discussed: otlfer crops may be planted between the 
double rows; mechanical weeding is facilitated; labor costs are reduced; conditions for field 
inspection and chemical application are improved; the time required for soil preparation is 
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reduced by 75% ;and yields are higher than for conventional cassava cropping systems. Bestspacing was 2.0 x 0.6 x 0.6 m. Branch and stem production decreased, and tire no. of roots/plant increased as the spacing between rows increased. (Author's summary) D02 D03 

025610546 MATTOS, P.L... DE; PORTO, M.C.M.; CALDAS, R.C.; MUNIZ, J.O.L.1979. lnfludncia do comprimento x diimetro da maniva-semente sobre a produtividade de ramces em tr6s cultivares de mandioca (Alanihot esculenta Crantz). (Influence of the length and diameter of cuttings on rootproductivity in three cassavacultivars). In Congresso Brasileiro de Mandioca, I., Cruz das Almas-BA, i979.Anais. Bahia, Brasil, Empresa Brasileira de Pesquisa Agropecuiria. Departaniento delnformaq'o e Documentaq'o. pp.35-43. Port., Sum. Port., Engl., 2 Refs. 

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

An expt. was conducted at tie Centro Nacional de Pesquisa de Mandioca e Fruticultura,Cruz das Almas, Bahia (Brazil) to study the influence of cassava cutting length and 0cv. (BIGM-0001, early maturing; BGM-0116, semi-precocious; 
of 3 

and BGM-0072, late maturing). A randomized block design with split plots was used. It was concluded that cuttingswith 1.5 cm in 0 can be used without affecting cassava germination and productivity, butthis 0 should be compensated by using a greater cutting length. (Author's summary) D02 

0257 
10490 BADIIUKUL, R.; TORO, J.C. 1977?. A study of the growth characteristics of cassava by rapid propagation method. Cali, Colombia, Centro Internacional 
de Agricultura Tropical. 30p. En-l., 13 Refs., Illus. 

Cassava. Cuttings. Propagation. Shoots. Germination. Plat-ing. Cultivars. Colombia. 

Thiree exp3t. on cassava were conducted at the Centro Internacional de Agricultura Tropical(CIAT), Cali, Colombia to stidy (I) shoot production on 2-node cuttings with differentplanting positions and the qlialities of buds; (2) shoot productioncassava var. of 2-node cuttings of 2taken from 3 pi.rts of the stem; and (3) effects of shoct sizes on 2 cassava var.grown in tla;ks and then in tie field. The quality and planting position of the cuttingaffected germination and shoot production; although 2-node cuttings taken from differentvar. gave different % of germination, it was shown that tie %of germination of the cuttingstaken from different parts of the stems of the sL var. were not significantly different.The 5 ci-shoot production in propagation fra.- or 5 mo. was greater than te 25 cmshoot production. (Sunimar, bi' 1.G. Trans. by ' ./.1K)D02 CO 1 

025813437 LI-IIINER, D.E.; LOPEZ M., J. 1980. Pirdidas en el rendirniento y la calldad de la yuca (Manihot esculenta Crantz) causadas por coquito (CyperusrotundusL.). [Losses in cassava vield and quality,caused by purple nutsedge (Cyperus rotundus)J. Revista Conalfi 7(3/4):21-29. Span., Sum. Span., 10 Refs., Illus. 

Cassava. Field experiments. Weeds. Tuber development. Tuber productivity. Colombia. 

The type and magnitude of losses in cassava caused by Cyperusrotundus were determined.Two field expt. were conducted at Irstituto Colonibiano Agropecnario-Caribia exptl.station, Magdalena (Colombia) at 35 ni.a.s.l. lie location has an annual mean temp. of28'C, mean annual precipitation is 1350 rm, and the soil is a sandy loam with intermnediate!'ertility. Cassava cv. M Col 22 was planted on ridges at I x I rr in plots with heavy C. rotun.dus infestation and free of purple nutsedge. Loss in fresh tuber yield caused by C. rotunduswas 17%. This significant reduction of yield was mainly due to competition for water andnutrients whereas competition for light appeared to be minimal. Yield reduction was aconsequence of a reductioni in the no. of thickened roots while ;oot size was not affected.There was also small buta nonsignificant reduction in tie starch concn. of tire roots. Therelatively moderate yield and quality reduction in cassava as compared witi other crops is 
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probably explained by the small influence that C. rotundus has on the growth of cassava 
roots, a long vegetative cycle, and the absence of a critical period for yield formation. 
Economic implications of these findings are discussed; in cassava, good agronomic practices
and cultural control methods should have prevalence over repeated applications of costly 
chemicals. (Author'ssummary) D02 

1;259
 

13474 ELLIS, R.H.; HONG, T.D.; ROBERTS, E.H. 1982. An investigation of the 
influence of constant and alternating temperature on the germination of cassava 
seed using a two-dimensional temperature gradient plate. Annals of Botany 49:241
246. Eng., Sum. Engl., 5 Refs., Illus. 

Cassava. Research. Germination. Temperatures. Seed. 

The germination of cassava seed in response to various constant and alternating temp. 
regimes within the range 19-40°C was investigated using a 2 dimensional temp. gradient
plate. Almost all seeds were incapable of germination unless temp. for part of tie day
exceeded 30'C and the mean temp. was at least 24°C. However, dormant seeds required
environments where the temp. for part of the day exceeded 36°C, the mean temp. was at 
least 33°C, and the amplitude of the diurnal temp. alteration was within the range 3-180C. 
Providing these conditions were met. the times spent at the upper and lower temp. within 
a diurnal cycle were not critical. Hermetic storage of the seed for 77 days at 400 C with 
7.9% MC did not influence the pattern of germination in response to consta,:t and alternat
ing temp. It is suggested that an alternating temp. regime of 30'C for 8 h/3b°C for 16 Ii 
applied for a min. of 21 days is appropriate for cassava seed viability tests. (Author's 
summary) D02 COI 

0260 
10916 NORMANHA, E.S.; LORENZI, J.O.; MONTEIRO, D.A.; PEREIRA, A.S.;
RICCI JUNIOR, A. 1979. Armazenamento de ramas de mandioca para plantio.
(Storage of cassava stems for planting). In Congresso Brasileiro de Mandioca, 1., 
Cruz das Almas-BA, 1979. Anais. Bahia, Brasil, Empresa Brasileira de Pesquisa 
Agropecuiria. Departamento de lnformaggo e Documentag'o. pp.171-177. Port., 
Sum. Port.,Engl., 2 Refs. 

Cassava. Storage. Stems. Propagation materials. Brazil. 

Five expt. were carried out to compare different methods of storing cassava stems for 
planting for a period of 4-5 mo. under plateau conditions of the state of Sgo Paulo, Brazil. 
The effect of the environment on bundles of cassava stems placed in the open field and in 
the shade, both covered with corn straw, was studied in the 1st expt. The performance of 
the bundles of stems placed horizontally on the soil surface and vertically with stem bases 
buried 3 cm deep in previously prepared soil was studied. Fungicides were applied in all 
expt. The conservation of cassava stems for future planting is satisfactory when bundles 
are stored in the open and placed in a horizontal or vertical position and covered with 
straw. Fungicides were effective when bundles were placed horiz, ntally, but unnecessary
when stored vertically, probably because these stems rooted. (Author'ssummary) D02 

0261 
10722 CONCEIgXO, A.J. DA 1979. Infludncia da poda na cultura da mandioca 
(Manihot csculenta Crantz). (Effect ef pruning on cassavayield). In Congresso Bra
sileiro de Mandioca, 1., Civ, das Almas-BA, 1979. Anais. Bahia, Brasil, Empresa
Brasileira de Pesquisa Abiopecuiria. Departamento de Informaglo e Documentaglo. 
pp.123-136. Port., Sum. Port., Engl., 10 Refs., Illus. 

Cassava. field experiments. Cultivars. Pruning. Tuber productivity. Harvesting. Timing. Bra
zil. 
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The effect of pruning on cassava yield was studied at tie U. Federal da Bahia, Cruz das Almas, BA, Brazil during the 1971/75 crop yr. A random block exptl, design with split p!otswas used. Regional cv. Platika, Cigana, Sutinga, and Graveto were planted in-the main plotsand tie subplots were given 3 treatments: (1) harvesting at 12 mo.; (2) pruning at 12 mo.and harvesting at 18 mo.; and (3) harvesting at 18 mo. without pruning. No significantdifferences in av. root yields among cv. Cigana (26.48 t/ha), Sutinga (22.47 t/ha), and Graveto (22.21 t/ha) were observed. Cv. Cigana showed a higher yield than Platina (21.57 t/ha)at a 5% level of probability. The effect of pruning was nonsignificant; therefore, the av.yielu variability in the subplots may be only fortuitous. Disadvantages of pruning are also
discussed. (Author'ssummary) D02 

0262 
10703 PORTO, M.C.M.; CARVALHO, J.E.B. DE; MATTOS, P.L.P. D1; MACEDO,
M.C.M. 1979. lnfludncia da parte da haste na propagaqgo r.pida da mandioca.(Influence of stem part on the rapidpropagationmethod of cassava). In Congresso
Brasileiro dp Mandioca, 1., Cruz das Almas-BA, 1979. Anais. Bahia, Brasil, EmpresaBrasileira de Pesquisa Agropecudria. Departamento de Informaq,'o e Documentaqffo.
pp.75-83. Port., Sum. Port., EngI., 7 Refs. 

Cassava. Stems. 'uttings. Germination. Propagation. Brazil. 

The possibilities -)f using different parts (basal, middle, and apical) of the main stem ofcassava cv. BGM-2 aiid BGM-116 to obtain vegetative material by the rapid propagationmethod were studied at the Centro Nacional de Pesquisa de Mandioca e Fruticultura, Bahia(Brazil). A randomized block design with split plots was used with 5 replications, witf cv. on the main plot and the different parts of the stem on the subplots. The influence ongermination % and on the no. of cuttings obtained was determined. Best results weretained with the middle and basal cuttings, but even 
ob

apical ones may be used instead of thetraditional method. There was no significant difference between cv. regarding germination
%and the no. of cuttings obtained. (Author'ssummary) D02 

0263 
16156 KEATING, B.A.; EVENSON, J.P. 1981. Effects of stem cutting thickness 
on subsequent growth and development. Il Cassava Research Program. St. Lucia,Australia, University of Queensland. Department of Agriculture. pp.31-33. EngJ., 5 
Refs. 

Cassava. Cuttings. Growth. Plant development. Cultivars. Australia. 

An expt. was condtzted at the U. of Queensland Research Station, Redland Bay, Australiato determine some effects of tie nature of planting material on subsequent growth anddevelopment to develop optimum agronomic systems. A randomized complete block exptl.design was used. Each of the 4 blocks consisted of 2 cv. (M AUS 7 and M AUS 10) and 30 sizes (large, medium, and small). Each plot consisted of 4 sample plants. Emergence was
slightly delayed for the small cuttings but tis was 
only significant for M AUS 10. The no.of stems produced was also reduced for the smaller size classes, this being significant forM AUS 10 only. Total and storage organ yields declined with decreasing size of plantingmaterial, but these effects were small and nonsignificant. (Summary by IG. Trans. by L. 
M.F.) D02 COI 

026410705 CARVALIIO, J.E.B. DE; CALDAS, R.C.; MATTOS, I'.L.I. DE; ALiMEIDA,
P.A. DE;CUNHlA, It.M.P. DA 1979. Competigio de hbrbicidas no controle das plan(as daninhas na cultura da mandioca. (llerbicidecom petition in weed control incassai'a). In Congresso Brasileiro de Mandioca, 1., Cruz das Almas-BA, 1979. Anais.Bahia, Brasil, Empresa Brasileira de Pesquisa Agropecu.1ria. Departamento de Informaq~o e Documentaq[o. pp.85-95. Port., Sum. Port., EngI., 8 Refs. 

Cassava. Field experiments. Herbicides. Weeding. Brazil. 
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Economical doses of some herbicides used in cassava cultivation were determined and their 
selectivity shown in an expt. conducted from 1976-77 at the Centro Nacional de Pesquisa 
de Mandioca e Fruticultura, Cruz das Almas, Bahia (Brazil). Herbicides tested were diuron, 
alachlor, and fluometuron (all of them in 3 doses), and mixtures of diuron + alachlor and 
alachlor + fluometuron. A randomized block design was used with 13 treatments and 4 
replications. Alachlor alone had a poor residual effect; best results were obtained with 
diuron + alachlor (1.0 + 1.5 kg a.i./ha), fluometuron (3.0 kg a.i./ha), diuron (1.0 kg a.i./ 
ha), alachlor + fluonicturon (1.5 + 2.0 kg a.i./ha), and nluometuron (1.5 kg a.i./ha). 
(Author's summary) D02 

0265 
10472 BRAWIJAYA UNIVERSITY. FACULTY OF AGRICULTURE. 1979. 
Summary of the research results of the cassava research project, Faculty of 
Agriculture Brawijaya University, in the periods of 1975-1978. Agrivita 2(1):25
32. Engl. 

Cassava. Research. Fertilizers. N. P. K. Mukibat system. Spacing. Planting. Propagation. 
Tuber productivity. Java. 

The results obtained in the cassava research project, Faculty of Agriculture, Brawijaya U., 
Malang (Java) during 1975-78 are summarized. Evaluations were made of promising var.; 
the influence of plant population,harvest time,application of N, P, K fertilizers, and OM on 
yields of Mukibat cassava; comparison of yields of Mukibat cassava derived from the 1st 
graft with those from 2nd reused graft materials; relation between the length of the 
growth period and Mukibat yield and traditional systems; comparison of yields of different 
cassava var. at different harvest times; comparison of yields from Mukibat, Satrawi, and 
normal cassava; and the development of mite (Tetranychus bimaculatus) populations on 
Mukibat cassava. (Sumnmary by F.G. Trans. by L.M.F.) D02 DOI 

0266 
10570 PORTO, M.C.M.; MATTOS, P.L.P. DE 1979. lnfludncia do tamanho da 
maniva sobre o ndmero de hastes, rendimento e caracteristicas agronbmicas da man
dioca. (Influence of cutting size on the number of stems, yield, and agronomic 
characteristics of cassava). In Congresso Brasileiro de Mandioca, 1., Cruz das Almas-
BA, 1979. Anais. Bahia, Brasil, Empresa Brasileira de Pesquisa Agropecuiiria. Depar
tamento de lnformaqao e Documentaq o. pp.55-74. Port., Sum. Port., Engl., 6 
Refs. 

Cassava. Field experiments. Cuttings. Foliage. Tuber productivity. Agronomic characters. 
Cultivars. Brazil. 

In order to study the influence of cutting size on the no. of stems, yield, and other agro
nomic characteristics of cassava, an expt. was conducted at the Centro Nacional de Pesqui
sa de Mandioca e Fruticultura, Cruz das Almas, Bahia (Brazil). A randomized block design 
with split plots was used with cv. BGM-03, BGM-02, and clone EAB-503 in the main plots 
ahd 10, 20, 30, and 40 cm-cuttings in the subplots. The cutting size affected the no. of 
stems/plant; evidence exists that 30 cm-cuttings gave higher root yields, although greater 
foliage growth was obtained with 40 cm-cuttings. (Author's summary) D02 COI D03 

0267 
10981 MONTAGNER, W. 1979. Ilibernaq'o das ramas de mandioca. (Cassava 
stem storage). It Congresso Brasileiro de Mandioca, 1., Cruz das Almas-BA, 1979. 
A~iais. Bahia, lirasil, Emnpresa Brasileira de Pesquisa Agropecuiria. Departamento 
de Informaq~o e Documentaqa'o. pp.17 9-187. Port., Sum. Port., Engl., 4 Refs. 

Cassava. Storage. Cuttings. Propagation. Brazil. 

Different storage methods were compared at the Estaqfi'o Exptl. Fitotcnica de Taquari (Bra
zil) to determine the most efficient method of storing cassava during the rainy season. Stems 

25 



of cassava cv. R 18-Prata (toxic) were used in a randomized block design with 7 trwatmentsand 8 replications. All the stems existing at the final evaluation, were testea for theircapacity to sprout under field conditions. The most efficient treatment consistcd of stemsstored outdoors, arranged horizontally on the ground and covered with a thin layer of soil.Other efficient treatments were: stems stored outdoors, arranged horizontally on the groundand covered with rice straw, and stems stored outdoors, arranged horizontally in layers inshallow pits and covered with straw. (Author's sumnary) D02 

026810710 SOUZA, L. DA S.; MATOS, P.L.P. DE; CALDAS, R.C. 1979. Efeitodesistema de preparo do solo reduzido na produq o da mandioca, plantada em fileirasduplas. (Effe'cts of minimum tillage on yields of cassava planted in double rows).In Congresso Brasileiro de Mandioca, I., Cruz das Almas-IIA, 1979. Anais. Bahia,Brasil, Empresa Brasileira de Pesquisa Agropecuiria. Departamento de lnfornaq'o eDocumentaqao. pp.97-103. Port., Sum. Port., Engl., 5 Refs. 

Cassava. Cultivation. Tuber productivity. Shoots. Starch content. Plant height. Brazil. 

The effects of 3 different tillage systems cassavaon planted in double rows were comparedin an expt. conducted at the Centro Nacional de Pesquisa de Mandioca e Fruticultura, Cruzdas Almas, Blahia (Brazil). Min. tillage (limited to the area between double rows) was superior to conventional tillage (all over the area) regarding root, shoot, and starch yield, root no./plant, and the height of 6 and 12 mo.-old plants. A cost reduction of 75%was also noticedwhen the 1st method was employed. (Author's sununari') D02 )03 

0269
13424 RENGIFO S., C. 1982. Cultivo de layuca en ]a selva peruana. (Cassavacultivation in the Penvian jungle region). Tarapoto, Perti, Instituto Nacional de Investigaci6n y Promoci6n Agropecuaria. Centro de Investigaci6n y Promoci6n Agro
pecuaria. Manual no. 1.24p. Span., 9 Refs., Illus. 

Cassava. Cultivation. Peru. 

A description is given of cassava cultivation in the Peruvian jungle region, where a low levelof technology is used along with intercropping (mainly cassava-maize-beans). Edaphic andclimatic aspects are highlighted as well as the yields and major characteristics of outstandingvar. in the areas of Tarapoto (Arp6n Rumo, Motelina, Auquina Amarilla, Rumo Maqui, IAC7-127, and Itibrido 2), Yurimaguas (Motelo Rumo, Ricachina, and Amarilla), and TingoMaria (Rumo Maqui, Negra and Umishina); agronomic aspects (planting systems, tir,,es, anddensities; selection, preparation, and treatment of cuttings); cultural practices (weed controland fertilization); harvesting; and major pests and diseases in the region. (Summnary by FIG.
Trans. by L.M.F.) D02 

0270
13380 ALVARENGA, E.G. DE 1978. Preparo do solo para a cultura da mandioca. (Soil preparation Jbr cassava cultivation). Lavras-MG, Brasil, Escola Superior de
Agricultura de Lavras. 85p. Port., 10 Refs., Illus. 

Paper presented at Curso Intensivo para Capacitaq~o de T~cnicos e de-M'o-de Obra
Especializada para a Cultura da Mandioca, Lavras, 1978. 

Cassava. Land preparation. Agricultural equipment. Plowing. Planting. Mechanization. Bra
zil. 

The factors that should be taken into account when preparing soil for cassava cultivation aredescribed in detail along with the steps to follow and the alternate machinery required forthis cultural practice. Soil preparation was divided into 2 types according to the type ofvegetation existing on tie land: (1) initial preparation, which should be made on virgen soiland (2) periodic preparation on soils already cleared. For type 1, the following aspects are 
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discussed in detail : land clearing, selection of equipment, utilization of timber, elimination 
of wastes, application of lime, subsoiling, deep plowing, erosion control measures, and final 
clearing. For type 2, the types of plows and their use, harrows, rotary plows, and subsoilers 
are described. Finally, semimechanized and mechanized planting are discussed. Machinery 
and procedures are illustcated. (Sunimar)'by A.J.C. Trans. by L.Ml.fI) D02 

0271 
10162 VICHUKIT, V.; TORO, J.C. 1975?. The effects of propagation techniques 
on the yield of cassava. Cali, Colombia, Centro Internacional de Agricultura Tropi
cal. 27p. Engl., 12 Refs., Illus. 

Cassava. Field experiments. Cuttings. Propagation. tl:rvesting. Timing. Tuber productivity. 
Colombia. 

At the Centro Internacional de Agricultura Tropical, Cali, Colombia, 2 expt. in a 
randomized block design with 4 and 3 replications, resp. were carried out to determine if 
the rapid propagation techniques are comparable to propagation by cutting: after a similar 
period of growth. Cuttings from var. M Col 673 were used to evaluate 5 propagation tech
niques: (1) rooting in peat pots Filed with clay loam soil for 18 days and subsequent trans
planting to the field without removing the pots; (2) rooting in waxed paper cups filled with 
clay loam soil for 18 days and subsequent transplanting to the field after careful removal of 
cups; (3) rooting in flasks filled with distilled water for 18 days and transplanting when 
roots are 1 cm long; (4) rooting in flasks filled with distilled water for 8-10 days and trans
planting at the callus formation stage; and (5) as control treatment, planting 20-cm long 
cuttings directly to the field. Twenty-five and 126 plants were planted for each treatment 
in expt. I and 2, resp. In expt. 1, 9 central plants were harvested at 10 me. after planting; 
in expt. 2, 4 plants were harvested per month from alternate rows. Root fresh wt., total 
plant fresh wt., no. of total roots, and no. of thickened roots were determined. Significant 
differences were found at the 5% level between the total and thickened root no. per plant. 
In expt. 2, the yields of treatments 1, 3, and 4 increased progressively, while in treatments 2 
and 5, max. yield was reached at 9 mo. It is concluded that the rapid propagation method 
provides a greater amount of planting material and higher yield. (Sumnary' by I.B.M. Trans. 
by L.A..) D02 D03 

See also 0231 0287 0354 
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D03 Energy Productivity and Yields 
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D04 Postharvest Studies 

0272
 
15778 LINNINIAN. A.R. 1981. Preservation of certain tropical root and tuber 
crops. Abstract on Tropical Agriculture 7(1 ):9-12, 18-20. rigl.. 55 Refs. 

Cassava. Tubers. Deterioration. Storage. 

The preservation of cassava lubers was analyzed on the basis on the following aspects:
nature of losses (prinary and secondary); var. (resistant or not to loss): pruning before
harvest; nechanical dalnage: curing (ternp. 35" C, RIl80-85%): lungi identil'i,'d as inffecting
cassava tubers and their control: storage methods ((ield clanips, crates, polyethylene bags):
and the effect of storage on quality. It is concluded that good storage practices for Lt.sava
tubers are essential to reduce food losses and make more land available for other crops.
Thiabend:tole is recoinlMen dCdI for the control of fungal growth. (Siinarh,1K.G. Trans. 
hy L.M..) )04 

0273

15784 AYER,R.S.; NAIR, P.G.; PRIK'NIA, L. 1978. No-cost method for pre
serving fresh cassava roots. Cassava Newsletter 4:8-9. Ingl., 10 Refs. 

Also in Spanish. 

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

A nietlod for preserving fresh cassava roots b using leaves of different plants and of cassava
is described. In a storage trial high-quality roots of cassava cv. NI4, with no bruises and cuts,were used and placed in 10 kg lots of roots interlavered with cassava, jack (A trocarptus here
rophllihs), and iango ttlangi 'ra indica) leaves in boxes. The lowest %of deterioration was
observed for roots stored in cassava leaves. Cassava leaves not only gave an optimum temp.
(35-40C) and a RII of 85-90% for curing wounds, but .'ere also observed to liberate I-ICN
slowly as they dried. (Stnmiarrbyi.(;. Trans. hy L.M.I.') 1)04 
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13864 RICKARD, J.E. 1982. Investigation into post-harvest behaviour of cassava 
roots and their response to wounding. Ph.D. Thesis. London, Queen Elizabeth 
College. lcl:partment of Biology. Io p. Ingl., Sum. FnIl., 147 Refs., Illus. 

Cassava. Tubers. Deterioration. Laboratory experiments. Post-harvest losses. Storage. 

Light and electron microscope observations showed that the initial response to injury in cassava roots involves both occlusion of tic xylem vessels and production of a highly
fluorescent phenolic substance in the storage parenchyma. Tyloses and pigmented material
originating in the xylem parenchyma cells were observed to enter the vessel lumens via the 
pit areas. A cytochemni:al study of the occlusions showed carbohydrates, lipids, and ligninlike material to be the major coimponent.,. In the early stages of development, however, free 
phenols including leucoanthocyanidins and catechins, were detected in both the xylemvessels and adjacent parenchyma, and in the storage parenchyma cells. Biochemical analysis
of the phenolic constituents showed many changes in the roots following injury, however, 
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the increased fluorescence was mainly due to scopoletin. The coloring of the occluding 
material in the xylem vessels was accompanied by increases in thie activities of polyphenol 
oxidase and peroxidase and a decrease in free phenols. Some of the lignin-Ike responses 
were due to condensed tannins derived from leucoanthocyanidins and catechins. Roots 
stored at high humidity showed a typical wound response with tile localized production of 
phenols and periderm formation. Wounds covered in a semil,'rminva le film did nut j--oduce 
a periderm, yet contained the wound responses. These roots had a ruch longer storage life. 
(Author'ssmuiniar.0'D04 

0275 
17190 RICKARI), J.Il.;COURSI'*Y, D.G. 1981. Cassava storage. I. Storage of fresh 
cassava roots. Tropical Science 23(l):1-32. Eingl., Sum. Engl., Fr., Span., 98 Refs., 
Illus. 

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

Major developments in both the scientific understanding of the deteriorative processes 
involved, especially in the case of fresh cassava roots, and in the evolution of practical storage 
techniques since 1972 are reviewed; much of this progress resulting from studies undertaken 
at the Tropical Products Institute (England) and the Centro Internacional de Agricultura 
Tropical (Colombia), either separately, or more frequently in collaboration. In view of the 
rapid growth of the subject, of th fuller search of literature,and the possibility of inter
preting earlier observations in the light of recently acquired knowledge, previous reviews 
were revised completely and updated. (Author's summar.) D04 102 
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EOO PLANT PATHOLOGY 

0276 
16642 CENTRO INTERNACIONAL DE AGRICULTURA TROPICAL. 1980.
Pathology. In._. Cassava Program 1980. Annual Report. Cali, Colombia, CIAT 
Series no. 02ECI-80. pp.19-26. Engl., Illus. 

Also in Spanish. 

Cassava. Xanthomonas manihotis. Sphaceloma inanihoticola. Glomerella manihotis. Diplo
dia. Frog's skin. Etiology. Isolation. Deterioration. Colombia. 

The presence of diseases, changes in severity, and the performance of cassava clones in 5
different ecosystems were studied. A wide-type resistance to existing biotic problems and its
durability in these ecosystems were investigated. The relationship between plant reaction to
CiBf (Xanthomonas campestris pv. manihotis) in the greenhouse and in the field, and its
stability through several continuous cycles was investigated. The differences in the severity
of C11ff, superelongation [Sphacelomamanihoticola (Ilsinoe sp.)], and anthracnose (Glome
rella manihotis) in monoclonal and multiclonal plots at high and low inoculum levels were
also examined. Root and stem rot caused by Diplodia manihotis, which could be synony
mous with Botrvodiplodia manihoticola, was identified. Confirmation of this synonymy
awaits further taxonomic study. Studies on the characterization of the causal agent of the 
frog skin disease continued with emphasis on detection, transmission, and isolation. Further
more, the variation encountered in the field within and among cv. regarding their susceptibi
lity to deterioration was studied and the biochemical processes which lead to physiological 
deterioration were analyzed. (Suminary'by LB.Trans. by L.M.IK) E00 

0277 
13317 CASTRO, II.A. DL); AI3REU, M.S. DE 1978. Enfermidade da mandioca. 

(Cassava diseases). Lavras-NIG, Brazil, Escola Superior de Agricultura de Lavras. 
36p. Port., 57 Refs. 

Paper presented at Curso Intensivo para Capacitaao de T6cnicos e de-Mao-de Obra 
Especializada para a Cultura da Mandioca, Lavras, 1978. 

Cassava. Cassava African mosaic virus. Cassava common mosaic virus. Cassava vein mosaic 
virus. Cassava brown streak virus. Xanthomonas manihotis. Cereospora henningsii.Cercos
pora caribaea. Cercospora 'icosae. I'/),Ilosticta. Oidium. Uromvces manihotis. Glomerella 
manihotis.Sphacelonia manihoticola. Symptomatology. Disease control. 

A brief description is given of the symptomatology and control of diseases caused by virus
and nlycoplasma (African mnosaic, leaf vein mosaic, common mosaic, brown streak virus,
and witches' broom); fungus Ibrown leaf spot (Cercosporidium hennigsii), white leaf spot
(Cercospora caribaea), concentric-ring spot (I/n'Olosticta), blight leaf spot (Cercospora
vicosae), cassava ash (Oidihm manihotis), rust (Uromyces manihotis), anthracnose (Colleto
triehum or (;omnerela iuanihotis), and superelongation (Sphacelona or Elsiuoemanihotico. 

root andla)l; stem rots, and damage caused by herbicides. The symptomatology, etiology,
and epidemiology (.dissemination, infection, and appearance of symptoms and survival of
the causal agent in the soil) of ClffXanthomonas campesiris pv. manihotis) are-analyzed 
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in detail. Two methods of obtaining healthy materials in order to control CBB are described. 
The key to identifying some fungal diseases in cassava and reconmended large-scale disease 
control measures are also included. (Swummart, br' .. 1.102G.Trans. by l..M.P.) EOO 

0278 
15772 DUARTE, N.Di L.R. 1980. Doenqas da cultura da mandioca. (Diseasesin 
cassa'a). In Ermpresa Brasileira de Pesquisa Agropecuiria. Centro de Pesquisa Agro
pecuria do Tr6pico Umido. Relat6rio fecnico Anual 1979. Brasilia. p.41. Port. 

Cassava. Xanthomonas inanihotis. Mycoses. Bacterioses. Brazil. 

The incidence of diseases caused by Cercospora, Xanthomoas maniholis, and Agrobacte
ritum sp. in cassava crops at the Centro de Pesquisa Agropccuiria do Tr6pico Umido 
(CPATU), Brazil is reported. (Summary bY .KG. Trans. bi L.M.IFK) E"00 

See also 0303 
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E02 Bacterioses 

0279
 
16593 PERREAUX, D. 1981. 
 Etude de lapathogenese de la bacteriose du
manioc. Identification d'une substance toxique produite par Xanthomonas campes.
tris pv. inanihotis in vitro et in vivo. (Stud' on the pathogenesis of bacterioses incassav'a. Identification ofa toxic substance produced by Xanthomonas campestris

pt,. manihotis in vitro and in v3i,o).Thse de doctorat. Louvain-la-Neuve, Universit6
Catholique de Louvain. Facult6 des Sciences Agronomiques. 57p. Fr., 54 Refs., 
Illus. 

,C'assava. Xan thiomonasmanihotis. Etiology. 

Li 1979 die research on the characterization of a toxic substance extracted in 1978 from aculture of Aanthontonas manihotis in a modified Watanabe medium was continued. The
toxin appears after 3 days in the culture when the bacterial population reaches a plateau
type growth curve; max. concn. is reached in approx. 6 days. The characteristics of tlis
toxic substance, identified as 3-(ni.'thylthio)-propionic acid, are described. (Suaniar., by F. 
G. Trans. b L.M.J.'.)1:02 

0280
 
16649 ELANGO, F.N.; 
 LOZANO, J.C.; PETERSON, J.F. 1981. Relationships
between Xanthononas c. pv. manihotis,X. c. pv. cassavac and Colombian yellowish
isolates. itLozano, J.C., ed. International Conference on Plant Pathogenic Bacteria,
5th., Cali, Colombia, 1981. Proceedings. Cali, Colombia, Centro Internacional de 
Agricultura Tropical. pp.96-104. Engl., Sum. Engl., 39 Refs., Illus. 

Cassava. Laboratory experiments. Xanthomonas manihotis. Xanthomonas cassavae. Etiolo
gy. Isolation. Colombia. 

Physiolgical/biochemical tests were inadequate in separating Xanthomonas campestris pv.
manihotis, X. c. pv. cassavac, and some Colombian yellowish isolates. However, serological
techniques such as the Ouchterlony double diffusion and direct immunofluorescence
indicated antigenic differences between X c. pv. ,nanihotis and X. c. pv. cassavae. Thie

Colombian yellowish isolates were scrologically similar to X.c. pv. cassavae but not to X. c.
 pv. inanihotis. Therefore, retaining die distinction between the 2 pathogens is probably
justified. (Author's snmmar,) E02 

0281
16650 ILANGO, F.N.; LOZANO, J.C. 1981. lpiphy tic survival of Xanthomonas 
mianihotis on common inweeds Colombia. In Lozano, J.C., ed. International 
Conference on Plant Pathogenic Bacteria, 5th., Cali, Colombia, 1981,. Proceedings.
Cali, Colombia, Centro tnternacional de Agricultura Tropical. pp.203-209. Engl.,
Sum. Engi., 16 Refs., Illus. 

Cassava. Xanthomnonas inanihotis.Etiology. Laboratory experiments. Weeds. Colombia. 

Many common weeds are implicated in the epiphytic survival of Xanthomonas inanihotis, 
the CBB pathogen, during the dry season in Colombia. Studies using direct immunofluo
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rescnc ndELISA, techniquesestablished pathogen survival in oron most weeds at <lOY81. 
Scells/leafdisc approx., Studies on weed edontrolin C -ende a non enm icaras are 

suggested. (Authtor's sunuunr)E02/ <>4-" 

16652 DANIEL, F.; BOHER, B.a1981 Conta iil ofcassavaflowers fruits 
and seeds by Xanthoionasadmpestrs pv maud/tots. In Lozano, C. ed lnter-pa-o 
national Conference on PlantPathogenic Bacteria, Sth., Cali, Colombia, 1981. 
Proceedings. Cali, Colombia, ntro Internacional de Agricultura Tropical. pp.614
617i-Engl., Sum. Engl., 5 'Refs. 2 - ei tO 

> 

Cassava. Laboratory experiments. Flowers. Seed. Fruits. auntomonashnaei/ 
Etiology. -

ots. Isolation. 

The epiphytic survival of Xauthomoas cam pestris pv. uan/otis on aerial partoof cassava 
plants was reported in 1978. This study of bacterial microora of-flowers, fruits,and sexual 
seeds fromt cassava plants in diseased fields provides demonstration of the pathogen's 
presence on these organs throughout the growing cycle of cassava plants. The bacteria was 
consistently found on symptomless flowers, green mature fruits, and seedsandin seed 
tissues (testa, caruncle, endosperm, cotyledon, and embryo). Histological studies (paraffin 
embeddingand serial sections) using immuou orescence todetect the pathogen confirmed 
these results, The level of populations present on and within the seed may be high (10' 
bacteria/seed). The strains of X. rc pv. mani/os present internally are iable and patho
genic, indicating thai this is a seed-borne pathogen. The seed may assume its transport, 
dissemination, and conservation. However, inthe case of a low level of seed contamination, 
dthe classical technique of isolation on nutrient broth and the immunoluorecence method 
are unable to detect the pathogen. A method of conun. associated with fluorescent antibody 
technique to increase the threshold of detection was proposed. The schedule of operations 
for the detection of X. c. pv. maui/ot/s in seed is presented-and illustrated. (Author's 
summiary) E02. 

0283 -

16648 : nedc-DANIEL, iF; BOHER, B. 1981. Fluorescent mniotc or 
detection on at/sonas catupestris pr.sit i/otis on cassava leaves. InLozano, 

- J.C., ed. International Conference on Plant Pathogenic Bacteria, 5th., Cali, Colom- 2 

4 

bia, 1981. Proceedings. Call, Colombia, Centro Internacional de Agricultura Tropi-jI 
ical, pp.176-180. Engn., Sum. EngI., II Refs,, Illus. s 2 

Cassava. Laboratory experiments. Xaut/tomonas mau/otis, Etiology. Isolation. 

During its disease cycle, Xan t/tonas miaui/tots isknown to have a "resident" phase on the 
-.- above ground parts of the cassava plant. Tine adaptation of the indirect immunofluorescence 

method allows detection specifically of X. mani/tot/s in place on the, leaf surface. Two 
methods are proposed:'(l) the impression method, that uses a leaf-disc collodion print stuck 
on adhesive -tape and affixed to glass sldes on which the inimunofluorescence reaction is 
carried out; (2) the direct leaf disc method, where leaf discs were placed on adhesive tape 

-on glass slides and stained by the fluorescent antibody te'chnique, The observation of prints4 
and leaf discs was made with a mliroscope using reflectd light fluorescent microscopy. A 
schedule of operations is presented. Preliminary 'results of cassava leaf surface colonization 

*- by X. mnl/otts In fields and after artificial inoculations are given and the limitations of 
2 these methods are discussed. (Authors summary) 1:02 

- -

2 
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0284 
16651 MARItAITE, H.,WI' NS, J. YIMKWAN, .; LIPEMIBRA, P.;PERRItEA UX, 
D. 1981. - Physiological and pathogenic variation in Xat/tomuottas camnpcstris pv. 
mauttis.- In- Lozano, J.C, ed. International Conf'erence on Plant Pathogenic 
Bacteria, 5th., Cali, Colombia, 1981, Proceedings. Call, Colombia, Centro Interna

de Agricultura Tropical. pp.358-368. Engl. Sum. Engl., 23 Refs., Illus. 

A 
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Cassava. Laboratory experiments. Xanthononas inaniholis. Etiology. Inoculation. 

A total of 53 X. campestris pv. manihotis strains from Brazil, Cameroon, Colombia, IvoryCoast, Java, Kenya, Mauritius, Nigeria, S. Africa, Sumatra, Taiwan, and Uganda were collected and analyzed. All strains showed gelatin and protein hydrolysis, formation of acidfrom D (-) arabinose, glucose, and mannose, but not from rhamnose and ribose. Pectategel was not hydrolyzed. Variations among the strains, but without relat.on to the geographical origin, were observed regarding sodium chloride tolerance, 11,S production, and production of acid fromi glycerol, maltose, and raffinose. All 39 tested African strains showeda low amyla,;,c activity, while among the 8 S.American ones, only a strain from Bahia and astrain from Rio de Janeiro (Brazil) did so. Strong arnylase activity was related with growthon SX agar and formation of acid trom dextrin. Five strains were inoculated in an airconditioned glasshouse to 13 cassava cv. from Africa, Asia, and S. America, with variousdegrees of* field resistance. Signilicant differences in virulence were observed among thestrains. Some, ol the other hand, were particularly virulent on specific cv. and less onothers, suggesting sonic pathogenic specialization. Smooth colonial variants occurringoccasionally during subculturing may show reduced virulence compared to the parental
strain. (A thor's summar.} 1:02 

Sec also 0278 
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E03 Mycoses 

0285 
13746 I)ENGEL, H.J. 1981. On the etiology of cassava anthracnose. Zeitschrift 
fiir Pflanzenkrankliciten und Pflanzenschutz 88(8/9):525-529. Germ., Sum. Germ., 
Engi., 4 Refs., Illus. 

Cassava. Laboratory experiments. Glomnerella cingulata. Etiology. Togo. 

Antracnose symptoms in cassava, formerly attributed to Glomerella cingulata, could be 
incited by I'setidotheraptusdevastans, whereas inoculation with a species of Colletotrich/um
isolated from the lesions failed. Tie fungus appears to be a secondary parasite. The disease 
is limited to S. Togo and subject to seasonal fluctuations. (Summary by Review of Plant 
Pathology) E03 

0286 
12062 YEN, J.M. 1980. Etude sur les champignons parasites du Sud-est asiatique
37. Ciampignons parasites de Malaisie. 20. (Study on the parasiticfungi ofSouth
east Asia 3 7. Parasiticfitigi ofMalaysia. 20). Bulletin de la Soci6t6 Mycologique de 
Francv 96(l):17-25. Fr., Sum. Engl., Illus. 

Cassava. Mycoses. Corlinespora heterospora. 'ur'ulariaunicolorospora.Malaysia. 

Four new species of fungi which parasitize on different host plants in Malaysia are de
scribed. Corynespora heterospora and Curvularia unicolorospora were found in cassava. 
(Author's sunmnary) E03 
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FOO PEST CONTROL AND ENTOMOLOGY 

FOI Injurious Insects and their Control 

0287 
17132 SAUNDIRS, J.L.; SALAZAR V., E. 1979. Combate deAnastrephaiani
hoti para mejorar la calidad del material de propagaci6n de yuca. (Controlof'Anas. 
trepha inanihoti to improie the qualit' voftassara propagation material). In P-ogra
ma Cooperativo Centroamericano para el Mejoramiento de Cultivos Alimenticios, 
Reunion Anua, 25, Tegucigalpa, Honduras, 1979. Memoria. Tegucigalpa, Secreta
ria de Recursos Natu rales. pp.ll 5/1 -IIl5-3. Span., 3 Refs. 

Cassava. Field experiments. Anastreplha inanlioti. Insect control. Insecticides. Propagation 
materials. Costa Rica. 

Aln expt. was conducted with cassavj var. Valencia at the exptl. station of the Centro Agro6 n mico Tropical de hnvestiaci6n y lnseiianza (CATI .), Turrialba, Costa Rica to determine 
it the preventive control otf lnastrepha inanihotiwith a systemic insecticide.ould improve
the quality of propagation inaterizd. A random complete block design with 5 treatments was 
used: (1) 10 g carbofuran (granules 5%) at planting; (2) 5 g carbofuran at planting; (3) 5 g 
car' furan at planting an(d 5 g lt 3 ii,.; (4) 0.5 g diazinon a.i./I water, sprayed every 8 days;
and .5) untreated control. The "'iereices in the no. of larval exit holes between the control 
and the treatments were signi'icant (P 0.05). No significaint differences were found 
among the av. yields and plani heights of the different treatments. This procedure improved
the quality of cassava propagation material. (Sttnnar', b.i' / 'G. Trans. bI,1.1..) I01D02 

0288 
15773 SILVA, A. I)1F B. 1980. Levantamento e hlutuaqgo populacioaal de pragas
de arroz, milho, feijio, mandioca c malva. (Identification and population fluctu. 
ation opests in rice, inaize, Ieans, cassava, and nallow). ht Lipresa Blrasileira de 
Pesquisa Agropecuiria. Centro de Pesquisa Agropecuiria do Tr6pico Umido. Rela
t6rio Tcnico Anual 1979. Brasilia. pp.43-44. Port. 

Cassava. Injurious insects. Injurious mites. Brazil. 

Research conducted in the municipailities of'Belem and Braganqa (Brazil) with light traps to 
attract pests and their natural enemies in cassava crops is reported. The following pests were 
observed :Ilnastrepha inanihoti (the most abundant species), Silba penduda, and Alonon.v, 
chelhus tana/va. (Sinitnarj' by 1KG. Trans. hi, I..M.1) 1:01 1:03 

0289 
17145 IIANDIIRA, A.G. 1981. Ocorr~ncia de cupins (Insecta, Isoptera) como 
pragas de mandioca em Bujaru, Pari. [Incidence of temites (Insecta, Isoptera) as 
cassara pests in Bujam, I'ardj. Acta Amazbnica 11(I): 149-152. Port., Sum. Port., 
ElgI., II Refs. 

Camsava. Injurious insects. Plant damage. Brazil. 

In order to verify possible damage by termites in cassava fi-lds in the municipality of 
Bujaru, state of Parii, Brazil, approx. 200 diseased plants of different cv. were uprooted
and inspected. Several plants had termites in the tuberof these or stem. A total of 1025 
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cuttings, representing more than 10 cv, were planted in a termite-infested field and were 
harvested at 10 mo. fleterotermnes tentUs and Coptoternes testaceus were found to be 
pests, and Syntermes dints and Nasutiternes corniger were also suspected of contributing 
to the observed crop damage. Termites were found in cassava in other areas of the state, 
but on a smaller scale. (Author's summar,' F01 

0290 
16640 CENTRO INTERNACIONAL DE AGRICULTURA TROPICAL. 1980. 
Entomology. In _. Cassava Program 1980. Annual Report. Cali, Colombia, CIAT 
Series no. 02ECI-80. pp.1 1-17. Engl., Illus. 

Also in Spanish. 

Cassava. Field experiments. Erimnyis lio. Phenacoccus. Ilatiga ianihotac. Chilomina clar
kei. Cyrtomenus bergi. Aleurotrachelus socialis. Alononj,chellus tancjoa. Mononychellus ur
ticac. Oligonsvchus peruvianus. Insect biology. Biological control. Colombia. 

In 1980 major studies on entomology were directed to accumulating informatioii on the 
complex of insects that attack the cassava crop, emphasizing biological control studies of 
important pests, especially LJrinn'),isello and PHenacoccussp. Basic studies on the stemborer 
(Chilominaclarkei) were conducted for the 1st time and a new pest, a subterranean Hemip
tera (C'yrtomenus bergi) which causes considerable damage to cassava roots, is described. 
Three trials were conducted at the Nataima station of the Instituto Colombiano Agropecua
rio to determine losses from whitefly (Aleurotrachelus socialis) infestations. It was found 
that when whiteflies were not controlled, av. yields decreased from 26 to 9 t/ha. Nutritional 
habits, insect biology, and biological control of the mites Mononychellus tanaioa, M. urti
cac, and Oligony*chtus penianus were studied. The germplasm bank at the Centro Intema
cional de Agricultura Tropical was evaluated for resistance to the cassava lacebug (Vatiga 
manihotac); of the 1865 lines tested, 527 (28%) were scored ! 1 on a 0-5 damage scale. 
[Suinna,' bY I.G. Trans. by L.M.'.) F01 F03 

0291 
13450 SIIF, A.A. 1981. Seasonal fluctuation of adult population of tile whitefly, 
Bemisia tabaci, on cassava. Insect Science and its Application 1(4):363-364. Engl., 
Sum. Engl., 8 Refs., Illus. 

Cassava. Field experiments. Beinisia. Temperature. Kenya. 

Population studies of Bemnisia tabaci carried out on the Kenya coast indicated that le 
whiteflies were present in cassava all year round and that there were marked seasonal 
fluctuations in population levels. Possible explanations for these fluctuations are discussed. 
The interaction of atmospheric temp. and RH was highly correlated (r = 0.924) with the 
development of the insect. Results suggest that rainfall has an indirect effect on whitefly 
population. (Author'ssunnmar') F01 

0292 
13728 DENGEL, H.J. 1981. Investigations on the incidence of adults of Betnisia 
tabaci (Genn.) on different cassava varieties. Zeitschrift ffir Pflanzenkrankheiten 
und Pflanzenschutz 88(6):355-366. Germ., Sum. Germ., Engl., 12 Refs., Illus. 

Also in Plant Research and Development 14:37.49. 1981. 

Cassava. Field experiments. Cultivars. Bcmisia. Vectors. Togo. 

The no. of adult Beinisia tabaci on the 2 youngest leaves at the apex on which infection was 
still possible fluctuated strongly on the cassava cv. included in trials conducted on the exptl. 
fields of Togo's Plant Protection Service. No consistent relationship existed between the no. 
of vectors counted on the 3 local cassava cv. (Kataoli, Goula, and Abidjan) as it varied with 
location and time of planting. Furthermore, vector population was higher in coastal regions. 
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When planting was carried out at the beginning of and during the rainy season, no extremefluctuation of the vector population occurred. On tie other hand, population increased withplanting during the dry season with subsequent watering. Decisive factors for the populationfluctuation are the physiological age of the cassava plants, the possibility of other nearbyhost plants of B. tahaci,and the production rate of leaf matter on cassava plants. (Author's
sumiar-,)F01 

029311484 CASTRO, L. Dl ' L.; CARVALIIO, R.F. DE 1939. ObservaqSes sobre abiolo-fa e o conbate biol6gico da lagarta da mandioca. (The cassaiahorin'orln:
biology and biolo,,ical control). Arquivos dc Instituto de Pesquisas Agron6micas 2:
5-26. Port., Sum. Engi., 4 Refs., Illus. 

Cassava. lErinniviello. Injurious insects. Insect biology. Biological control. Predators. Insect
control. Brazil. 

The history, synonymy, distribution, host plants, biology, chemical and biological controlof the cassava hornworn (ritnnvis ellc) are described in detail. Aspects are included of thebiology and breeding in the lab. of the predators [Calosoma sp. (Coleoptera) and parasitesEOxvsarcodexia sp. (Stephanostomatidae), Behosia sp. (Tachinidae), Apanteles sp. (Braconidae), Chalcidideo (Chalcididae), Elachertideos (Elaehertidae) found in researchconducted by the Instituto de Pesquisas Agron6micas, Brazil. (Sunnary hi' F.G. Trans. bylL.M.IK) 1"01 

0294 
10459 TERNI:S, MI.; SCIIMITT, A.T.; MIURA, L. 1978. Ocorrdncia do "bichocapixaba" Lagria iillosa em mandioca no Estado de Santa Catarina. (Incidenceof the insect Lagria villosa in cassava in the state ofSanta Catarina). Florian6polis-

SC, Brasil, Emrresa Catarinense de Pesquisa Agropecudria. Comunicado Tcnico 
no. 22. 5p. Port., 3 Refs., Illus. 

Cassava. Lagria vi'losa. Insect biolo y. Plant damage. Insect control. Brazil. 

The presence of the insect Lagria i'illosa in cassava crops in the municipalities of Tijucas,Itajaf, and Barra Velha in Santa Catarina, Brazil is reported. Insect characterization andbiology, plant damage, and control are included. (Sumnary bY 1KG. Trais. bY L.M.1'.)
101 

0295 
17182 DEEMING, J. 1979. Big new danger to Nigerian cassava. Noma 2(2):1-2.
Engl., Illus. 

Cassava. Aonidomitiusalbus. Injurious insects. Plant damage. Predators. Nigeria. 

A scale insect identified as Aonidomvtilus albus is reported to cause serious damage oncassava in Nigeria. The pest and its major predators are briefly described. (Summary bY'
Abstracts on Tropical Agriculture) F01 

See also 0296 
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F03 Injurious Mites and their Control 

0296 
17139 LAL, S.S.; HRISHI, N. 1981. Note on the relative resistance of high
yielding cassava cultivars to infestations by tetranychid spider mites and whitefly.
Indian Journal of Agricu!tural Sciences 51(7):536-538. Engl., I Ref. 

Cassava. Field experiments. Cultivars. Resistance. Bemisia. Injurious mites. Indii. 

During 1977-78 the susceptibility of high-yielding cassava cv. to mites (Tetranychus spp.
and Eutetranychus orientalis) and whiteflies (Bemisia tabaci) were studied under field
conditions at Trivandrum, India. Five hybrids and one local var. were used in a random block 
design with 4 replications. Observations of the no. of B. tabaci,Tetranychus spp., and L.
orientaliswere made on 5 randomly selected central plants. Whiteflies occurred throughout
the crop season, with max. no. in July 1977, whereas mite species appeared mostly during
Jan.-April. (Summary by 1KG. Trans. by L.M.Y) F03 F01 

0297 
12940 QUIlOZ DE GONZALEZ, M. 1979. Biologia del icaro Mononychellus
planki (McGregoy). Fluctuaci6n poblacional y distribuci6n en la planta, de las espe
cies Mononychellus planki y Mononychellus tanojoa (Bonear), en el cultivo de la 
yuca (Manihot esculenta Crantz). (Biologyof the mite Mononychellusplanki. Fluc
tuation ofpopulationanddistributionof the speciesMononychellusplanki and Mo.
nonychellus tanaioa in cassavaj. Maracaibo, Venezuela, Universidad del Zulia. 76p.
Span., Sum. Span., 39 Refs., Illus. 

Cassava. Mononychellus planki. Mononychellus tanajoa. Insect biology. Field experiments.
Laboratory experiments. Venezuela. 

An expt. was conducted in the state of Zulia, Venezuela to determine the biology of the
mite Mononychelius planki under lab. conditions and to study the fluctuations of the popu
lations of Al. planki and Al. tanajoa during the cassava growth cycle in the field. Results
obtained on its biology indicate that M. planki under lab. conditions, at 3 different temp.,
has a p~jd of embryogenesis, larvae, protonymph, and deutonymph lasting 4.97, 1.48,
0.84, and 0.94 days, resp. at a constant temp. of 25°C; while at 27 ± 1.50 C, these periods
lasted 5.17, 1.21, 1.48, and 1.53 days, resp. At an av. temp. of 24.5 C the aforementioned 
periods lasted 5.72, 1.48, 1.04, and 1.58 days, resp. The total no. of days for the biological
cycle, including resting stages, were 12.2, 12.32, and 13.32 days at temp. of 25, 27 + 1.5,
and 24.50 C, resp. Observations were made on habits, longevity of females and males,
reproductive rate, preoviposition and oviposition periods, sex ratio of progeny, and growth
rate of each species. Fluctuation of populations in the field were obtained from the exptl.
plots located in the districts of Mara, Perij.i, and Baralt of tie state of Zulia. Climatic factors 
considered were: temp., RH, and rainfall. The no. of mites on the leaves was the parameter
used to measure the variation in population during the growth cycle. Sampling was done 
every 15 days for the 3 plots. Mite populations varied considerably during the growth cycle
for the 3 localities, being higher with high temp., little or no rainfall, and low RH. Plant age
was also considered a factor correlated with the fluctuation of populations in the species
studied. (Extractedfrom author'ssummary. Trans. by L.M..J} F03 
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0298 
17185 FLECHTMANN, C.H.W. 1981. The cassava mite complex. !1.New records 
and description of two new species in the genus Tetranychus from Asia. Internatio
nal Journal of Acarology 7(1-4):81-86. Engl., Sum. Engl., 6 Refs., Illus. 

Cassava. Injurious mites. Tetranychusmanihotis. Tetranychus bellottii. Asia. 

Literature on cassava mites is updated. Two new species, namely Tetran;'chusmanihotis 
(Malaysia) and T. bellottii (India), are illustrated and described. New records of mites in 
cassava include Atrichoproctus uncinatus and T. hydrangeae. (Author's summary) F03 

See also 0288 0290 
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GOO GENETICS AND PLANT BREEDING
 

0299 
16645 CENTRO INTERNACIONAL DE AGRICULTURA TROPICAL. 1980.
Tissue culture. In  . Cassava Program 1980. Annual Report. Call, Colombia,
CIAT Series no. 02ECI-80. pp.79-85. Engi., Illus. 

Also in Spanish. 

Cassava. Tissue culture. Disease control. Germplasm. Transfer of techhology. Colombia. 

Activities of the tissue culture section of the Centro Internacional de Agricultura Tropical
were focused on the improvement and utilization of meristem culture methods for disease 
eradication (fru2 skin), germplasm conservation and international exchange as well as the
initiation of research on other tissue culture systems (anther, protoplast cell) in cassava. 
(Summary by F.G. Trans. by L.M.F.) G00 
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GO1 Breeding, Germplasm, Varieties and Clones, 
Selection 

0300 
15771 ALBUQUERQUE, M. DE; CARDOSO, E.M.R.; DUARTE, M. DE L.R. 
1980. Melhoramento de cultivares de mandioca para a Regil'o Amaztnica. 
(Cassava cultivar breeding for the Amazonian region). In Empresa Brasileira de 
Pesquisa Agropecu~iria. Centro de Pesquisa Agropecuiria do Tr6pico Umido. Rela
t6rio Tdcnico Anual 1979. Brasilia. p.56. Port. 

Cassava. Plant breeding. Cultivars. Uses. Selection. Brazil. 

Selected cassava cv., recommended for areas similar to NE Paraene (Oxisol soils) are re
ported. Outstanding cv. were: for the extraction of starch and alcohol production (yields 
> 30%), Mameluca, Jurari, Tatauaria, Itatdba, and Boinha; for the production of table flour 
(yields > 25%), in addition to those already mentioned, Bublao, Manivainha, Hamburguesa,
Pretinha, and Engana Ladr5'o; and for branch production, IAN-I, IAN-3, IAN4, and Chap6u
de Sol. (Sununarv by F.G. Trans. by L.M.t}.) GO 

0301 
16548 INTERNATIONAL INSTITUTE OF TROPICAL AGRICULTURE. 1980. 
Cooperative programs IDRC, IDA, Belgian Government; cassava. hi _. Annual 
Report 1979. lbadan, Nigeria. p.75. Engl. 

Cassava. Cassava programs. Selection. Clones. Cultivars. Resistance. Diseases and pathogens. 
Cameroon. 

Results in research by the Cameroon Root Crops and Farming Systems Program, which is 
supported by the International Development Research Centre (IDRC), the International 
Institute of Tropical Agriculture (IITA), and the Cameroon National Office for Scientific 
and Technical Research (ONARFST) are reported briefly. Two nurseries with 7000 cassava 
seedlings, screened for resistance to major diseases and for vigor, were established. In pre
lftninary yield trials, 38 clones, which outyielded local cv. by 15-100%, were selected. 
(Summary by 1'KG. Trans. by L.M.I.) GOI 

0302 
16540 SILVA, S. DE O.E.; CARVALIIO, H.W.L. DE; FUKUDA, W.M.G.; CAL-
DAS, R.C. 1981. Avaliaqao de clones de mandioca em Cruz das Almas-Bahia. 
(L'aluationof cassava clones i Cniz das Ahnas.Bahtia). Cruz das Almas-BA, Brasil,
Empresa Brasileira de Pesquisa Agropecuiria. Centro Nacional de Pesquisa de Man
diuca e Fruticultura. Pesquisa em andamento no. 6. 4p. Port. 

Cassava. Field experiments. Clones. Selection. Tuber productivitr. Foliage. Starch content. 
Brazil. 

From 1979-80 the performance of 42 cassava clones was studied in Cruz das Alrras, Bahia, 
Brazil. A completely randomized exptl. design was used with 2 replications; 60, 80, and 6D 
kg NPK, resp. were applied per ha. Evaluations regarding root and branch wt. and starch 
content were made. Clones 13-14, 02-27, 24-22, and 24-42 had the highest root yields;
clones 02-27, 06-13, and 29-15 registered the highest starch contents and the clones with 
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the highest branch yields %Vere 12-03, 20-05, and 02-27. (Summary by P.G. Trans. by L.M. 
1.) GOI D03 C03 

0303 
16178 INTERNATIONAL INSTITUTE 01 TROPICAL AGRICULTURE. 1980. 
Root and tuber improvenent program; cassava. In-. Annual Report 1979. 
Ibadan, Nigeria. pp.53.63. Eng., Illus. 

Cassava. Field experiments. Plant breeding. Selection. Clones. Resistance. Colletotrichum 
manihotis. Cassava African mosaic virus. 'lienacoccus manihoti. Alononychellus tana/oa. 
Nigeria. 

The results of research conducted by tie International Institute of Tropical Agriculture 
(IITA), Nigeria, through its root and tuber improvement program in 1979, are given. Im
proved cassava clones were tested in different locations to determine promising clones in 
terms of yield. Seedlings were screened for resistance to major pests and diseases: the 
cassava mealybug (Ihenacoccus manihoti), green mites (Alononychellus tana/oa), CAMD, 
and anthracnose (Colletotrichtum manihotis). (Summaryv by 1KG. Trans. bY L.M.I'K) GO 
EO0 FOO 

0304 
16184 FURTADO, MI.J.; SILVA, A.A. DA 1980. Avaliaq o de cultivares de 
mandioca (Manihot esculenta Crantz) para indiistria, no Estado do Espirito Santo. 
(Testing of cassava cultivarsjbr industrialpurposes in the state of Espirito Santo). 
Cariacica-ES, Brasil, Empresa Capixaba de Pesquisa Agropecuiria. lndicaqo 
EMCAPA v.2, no. 2. 6p. Port. 

Cassava. Cultivars. Selection. Tuber productivity. Brazil. 

Cassava cv. were tested in the municipalities of Linhares and S 'o Mateus, Espirito Santo 
(Brazil) to determine those with t' most appropriate characteristics for industrial use. 
Outstanding cv. in the area of Linhares were Patvlista and Raimunda with harvesting at 12 
mo. and Manjari and Piro do Chile "Sul" with harvesting at 17 mo. At SX'o Mateus, best cv. 
were Mucuri Macaco and Piro do Chile "Sul". (Sumnmary by I.G. Trans. by L.M.F) GO 

0305 
17123 JOS, J.S.; HRISHI, N.; MAINI, S.B.; NAIR, R.G. 1980. Twohigh yielding 
hybrids of cassava. Journal of Root Crops 6(1/2):1.6. Engl., Sum. Engl., 9 Refs., 
Illus. 

Cassava. Field experiments. Hybridizing. Hybrids. Tuber productivity. India. 

Two high yielding hybrids, H-1687 and H-2304, were developed by intervar. hybridization 
involving indigenous and exotic genetic stocks at the Central Tuber Crops Research Institute 
(Trivandrum, India). In 11-1687 yield ranged from 30.2-43.3 t/ha and in 11-2304 it ranged 
from 34.941.8 t/ha under farm conditions while the control recorded 11.1-21.4 t/ha. Under 
multilocation trials they significantly outyielded the control. Both hybrids were found to be 
significantly superior to the local var. in minikit trials undertaken in 138 plot throughout 
the state of Kerala. 11-2304 recorded a yield range of 30.4 1-58.39 t/ha and th. mean was 
44.99 t/ha. The mean yield recorded by H-1687 was 44.05 t/ha while the local var. registered 
a mean yield of only 30.43 t/ha. Hybrid 2304 had higher DM content and 1-1687, significant 
amounts of carotene. The 2 hybrids were released for general cultivation under the names 
Sree Vishakham (11-1687) and Sree Sahya (11-2304). (Author's summary) GOI D03 

0306 
15755 ROSAS S., C.; DELGADO B., T.E. 1975. HI(bridos de yuca evaluados en 
La Molina. (Evaluation ofcassava hybrids at La Molina). Avancts en Investigaci6n 
(Perti) 4(3/4):3-6. Span. 
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Cassava. Plant breeding. Hybrids. Research. Selection. Crossbreeding. Peru. 

Research work conducted at the Estaci6n Exptl. Agricola de La Molina, Peru (during thecrop yr 1969-70 until 1973-74) is analyzed. Its main objectives were to select geneticmaterial and to crossbreed domestic and introduced material from Brazil by natural pollination. The hybrids most recommended for human consumption and for material purpoqeswere LM-I-I 110-70 (31.8 NIT/ha) and LM-3-1110-70 and for industrial use alone LM-CB-8
22-69. (Summon 'hir.' 1.KG. Trans. by I.M.F.) GOI 

030717171 KAWANO, K. 1980. Cassava. In Fehr, W.R.; Hadley, H. H.,eds. Ilybridization of*crop plants. Madison, Wisconsin, American Society of Agronomy and CropScience Society of America. pp.225-233. l-ngl., 12 Refs., Illus. 

Cassava. Flowers. Hybridizing. Pollination. Seed. Colombia. 

Aspects of cassava bree - ig arc discussed in detail: origin of paiental material; environmental conditions appropriate for lowering; floral characteristics; artificial hybridizationand self-pollination (equipment to be used, preparation of the female flower, pollination,and tactors affecting efficiency); natural hybridization; and seed development, harvest,and storage. (Sunmmary'by 1.G. Trans. by L.AI.IK) GO] 

030816539 CARVALHlO, P. ,.L DE 1981. Avaiaq'o de cultivares de mandioca noCentro Nacional de Pes.,uiLa de Mandioca e Fruticultura. (li'aluation of cassavacultivars at the Centro Nacionalde Pesquisa de Mandioca eI"niticultura).Cruz dasAlmas-BA, Brasil, Epresa Brasileira de Pesquisa Agropecuria. Centro Nacional dePesquisa de Mandioca c Fruticultura. Pesquisa em andamento no. 07. 2p. Port. 

Cassava. Field experiments. Germplasm. Cultivars. Selection. Cassava programs. Agronomic
characters. Tuber productivity. Ecosystems. Brazil. 

Ten trials evaluating promising cassava cv. were established at the in vivo germplasm bank ofthe Centro Nacional de Pesquisa de Mandioca e Fruticultura (CNPMF) in July 1980 in orderto select cv. with outstanding agronomic characteristics,
adaptation to the ecological conditions 

high root yields, and improved
of the NF ecosystem in Brazil. Trials r, ceiveddifferent treatments of fertilization. A great variation was observed in the initial vigor of thecv. and a large no. were considered promissory. (St, GO'nar' b.), I.G. Trans. b) LAM.II) 

030913466 NASSAR, N.M.A. 1981. Collecting wild cassava in Brazil. Plant GeneticResources Newsletter 47:14-23. Engl., Sum. Engl., Fr., Span., 5 Refs., Illus. 

Cassava. ilanihot. Germplasm. Adaptation. Selection. Maps. Resistance. Xanthononas mnanihotis. (oelosternus manihotL Brasil. 

Alanihot sp. seeds and/or cuttings were collected in NE and west-central Brazil and plantedin a living collection. At the U. of Brasilia approx. 726 introductions of the followingspecies are now being grown: Al. caentlescens, Al. glaziorii, Al. dichotona, Al. pseudoglaziovii, Al. tppinosa.Al. hcptaphylla, Al. pohlii, M. grahamii, l. zenhtneri, Al. reptans, Manihot
sp. (undetermined), and a natural hybrid. Six
being maintained for planting: Al. 
thousand seeds of the following species are
tripart/ia,M. gracills, Al. falcata,A. fniticulosa, Al. longepetiodlata, A. olm'antha, Al. pentap/iilla, M. alutacca, Al. prinosa, Al. paviaefolia, Al. stricta,Al. salicijblia, Al. purpurea-€costata, A. attenudta, and Al. tornentosa. The geographical distribution of these species is given. Some introductions were evaluated for resistance to Xantho.monas 'nanihotis and Coelosternus manihoti and their capacity to form tubers is discussed.Seeds of these materials have been made available to breeders of the International Instituteof Tropical Agriculture (Nigeria) and the Centro Internacional de Agricultura Tropical (Colomn bia). (Aiu thor's slrmnar') GO1 
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0310 
10751 OLIVEIRA, H. DE F.; ANDRADE, M.J.B. DE; OLIVEIRA, A.B.DE 1979. 
Avaliaglo de cultivares de mandioca na regigo Norte-Fluminense. (Evaluationof' 
cassava cultivars in the Norte-Fuiwninense region). In Congresso Brasileiro de Man
dioca, 1., Cruz das Almas-BA, 1979. Anais. Bahia, Brasil, Empresa Brasileira de 
Pesquisa Agropecuiria. Departamento de lnformaq~o e Documentaq o. pp.149
160. Port., Sum. Port., Engl., 12 Refs., Illus. 

Cassava. Field experiments.'Cultivars. Clones. Selection. Tuber productivity. Starch content. 
Dry matter. Brazil. 

The characteristics of 135 cv. and 75 clones of cassava were evaluated at the Estaqfio Exptl.
de Campos, RJ, Brazil. This collection from different parts of the country was installed 
on an alluvial soil, with and without chemical fertilization, and harvested at 15, 19, 22, and 
28 mo. The following cv. were selected on the basis of root production, starch and DM 
content: a) early-maturing cv. (15 and 19 mo.)- Bahia Preta, Curvelo, hianjari, and Engana
Ladr~o; b) late-maturing cv. (22 and 28 mo.) - Uvar and Passarinha. Protein content in the 
roots was not correlated with yield in the studied cv. (Authorssummar') G01 D03 C03 

0311 
16641 CENTRO INTERNACIONAL DE AGRICULTURA TROPICAL. 1980. 
Germplasm development. In - . Cassava Program 1980. Annual Report. Call, 
Colombia, CIAT Series no. 02ECI-80. pp.27-32. Engl., Illus. 

Also in Spanish. 

Cassava. Plant breeding. Germplasm. Ecosystems. Resistance. Adaptation. Colombia. 

The cassava germplasm section of the Centro Internacional de Agricultura Tropical has 
developed a multi-stage genetic improvement procedure involving: (1) evaluation of 
geamplasm accessions in various environments for possible recommendations as new cv. or 
as parents in a hybridization program; (2) formation of broad-based gene pools with high

levels of resistance and/or adaptation in specific environments; (3) assure acceptability of
 
the final product by producers, processors, and consumers. (Summnary' by 1KG. Trans. by
 
L.MLF.) GOI 

0312 
16646 CENTRO INTERNACIONAL DE"AGRICULTURA TROPICAL. 1980. 
Varietal improvement.In - .Cassava Program 1980. Annual Report. Cali, Colom
bia. CIAT Series no. 02ECI-80. pp.33-37. Engl., Illus. 

Also in Spanish. 

Cassava. Field experiments. Ilybrids. Ecosystems. Selection. Adaptation. Seed. Colombia. 

Since considerable progress has been made in the yielding ability and. disease resistance 
through single-trait selection of cassava material for HI, branching type, or resistance to 
CBB (Xanth omonas campestris pv. ,anihotis) and superelongation [Sphacelomna (ELIsinoe)
manihoticolal,emphasis in selection has gradually shifted towards overall performance over 
several years at each selection site. Production of hybrid seeds by controlled pollination was 
increased 4-fold after critical pest problems were overcome. (Sumrnary' by 1KG. Trans. by 
L.M..) GO
 

0313
 
13690 PARTIIASARATHY, V.K.; MEDtl, R.P.; GHOSH, 
S.P. 1980. Stability of 
a few varieties of cassava under two altitude conditions in Meghalaya. Journal of 
Root Crops 6(1/2):53-54. Engl., 2 Refs. 

Cassava. Adaptation. Cultivars. Climatic requirements. Tuber productivity. Selection. India. 
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Tie stability of some cassava var. was studied at 2 sites, Uniling and Nayabunglow (Megha
laya, India) at 300 and 800 m.a.s.l., resp. during 1977-78. Var. M-4, M-165, M-97, H-312, H
3641, H-2304, H-43, H-226, I--1687, and a local var. were used in a randomized block 
design with 3 replicatior s. Environmental additive effects were 0.58 and 0.377 for Naya
bunglow and 2.873 and -3.832 for Umling during the periods 1977-78, resp. ltybrid 11-312 
gave the highest yield under both environmental conditions, but the highest deviation in 
regression analysis indicates its unstability; therefore, it is suggested that selection should be 
made for stability of yield over a range of environments. (Summary by F.G. Trans. by L. 
M.F) GO DOI D03 

0314 
17193 ENGELS, J.M.M.; BEUNINGEN, L.T. VAN; REININK, K. 1981. A 
manual system for germplasm management. 11. Some useful applications of edge
punched cards in handling data of systematic description. Euphytica 30(3):635
641. Engl., Sum. Engl., 8 Refs., Illus. 

Cassava. Germplasm. Information retrieval. 

The application of the edge-punched card in taxonomy is briefly summarized. The data of a 
systematic description of a relatively small c.,-sava collection are used to demonstrate the 
use of these cards in tie detection of duplicate,, in more complicated queries,and for simple
statistical analysis. A comparison is made witf the 'peek-a-boo' system. (Author's summary) 
GO1 

See also 0243 
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HOO NUTRITION
 

0315 
17181 FLEURET, P.; FLEURET, A.'1980. Nutritional implications of staple food 
crop successions in Usambara, Tanzania. Human Ecology 8(4):311-327. Engl.,
Sum. Engl., 36 Refs. 

Cassava. Production. Human nutrition. Tanzania. 

Archival and ethnographic research carried out in NE Tanzania provides evidence of signifi
cant changes in production and consumption of staple food crops between 1850 and the 
present. The banana, which provided the bulk of calories and other nutrients in precolonial
times, has been successively replaced by Irish potatoes, maize, and cassava in different locali
ties. The reasons for tileadoption of each of these introduced crops are explored, and their 
implications for human nutrition in the area are discussed. (Author'ssumnarv) HOO 

0316 
16589 TREMOLIERES, J. 1980?. Tapioca et dietetique. Tapioca et lait: une 
association bndfique. (Cassava and dietetics. Cassava and milk: a favorableassoci
ation). Paris, l'lnstitut du Manioc. 16p. Fr., 17 Refs., Illus. 

Cassava. Human nutrition. Nutritive value. Dietary value. Tapiocas. 

Different aspects of the qualities of cassava as tapioca, in terms of digestion and assimilation 
by people of different ages and health conditions, are discussed. Its favorable influence on 
dyspepsia and vomiting is highlighted as well as its use in trmating malnourished unweaned 
infants. Since cassava does not have gluten-type proteins, it is recommended for their 
intolerance and in treating allergies to cereals. Its energy properties are notable since the 
glycosides undergo a slow and progressive absorption that allows its total utilization. Data 
are included on its origin and utilization. The digestive properties of the tapioca-milk
association are emphasized along with its lack of antitrypsic factors and limited neutralizing
effect of gastric acids, which result in a flocculate of fine casein and of easy assimilation. 
Moreover, salivary amylolysis is faster with tapia t;, .ithother starches and a total 
absence of cellulosic wastes was observed. Gastrot!:., imformation and experiences of 
dieticians and pediatricians are included. (Summary by 1.11. rans. by L.M.I") H00 

0317 
16545 FLEURY, JEAN-MARC. 1980. Un mensaje a los agr6nomos. (A message 
for agronomists). El CIID Informa 9(2):7-8. Span., Illus. 

Cassava. Human nutrition. Iodine. Thyocianates. 

Two important a.iects that should be considered when promoting cassava cultivation in 
countries of the Third World are discussed in detail: the introduction of var. with lower 
HCN contents and the verification that the I consumption of the populations is normal. 
The appearance of new diseases caused by its toxicity would be avoided. (Summary by F.G. 
Trans. by L.M.F.) HOO 
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H03 Animal Feeding 

0318 
15724 KITPANIT, N.;BUNSIDDHI, D. 1979. The substitutional value of cassava 
root product of various quality grades for rice by-products in semi-commercial pip
rations. In Khon Kaen University. Faculty of Agriculture. Cassava/nutrition project 
annual report 1979. Khon Kaen, Thailand. pp.95-103. Engl. 

Cassava. Laboratory experiments. Swine. Animal nutrition. Cassava meal. Rice bran. Diets. 
Thailand. 

An expt. was conducted to demonstrate the simple replacement of cassava root products for 
rice bran + broken sice in producer recommended mixtures. Thirty-two crossbred pigs ave
raging 26 kg initial tody wt. were allotted in 4 dietary treatments (T) on tle basis of body
wt., sex, and genetic ,ackground. Each group was replicated 4 times. Pigs in T, were fed the
control diet, containiig commercial feed concentrate + rice bran + broken rice during the 
starting, growing, and finishing periods. Pigs in T1",T, , and T, were fed the same level of 
commercial feed concentrate used in T1 + cassava/SBM mixture. Cassava root products
+ 17% SBM have similar nutritive value to rice bran + broken rice and can be substituted 
in the diet without any adverse effect on pig performance. (Suonary by F.G. Trais. by 
L.M.I).'. 1103 

0319 
15078 MUE1-LMANN, L.D. 1978. Ensilaje de forraje de yuca, pura yen mezcla 
con cafia de azuicar y pasto elefante y con utilizaci6n de varios niveles de melaza y 
urea. 'Cassa'aforage silage, pure or inLved with sugar cane and elephant grass, and 
using several levels of molasses and urea). In Curso de Adiestramiento en Prodoc
ci6n y Utilizaci6n de Pastos Tropicales, 1., Cali, Colombia, 1978. Trabajos presen
tados. Cali, Centro Internacional de Agricultura Tropical. Programa Ga'iado de 
Came. pp.98-106. Span., 33 Refs. 

Cassava. Forage. Silage. Digestibility. pil. N. Colombia. 

An expt. was conducted at the Centro Internacional de Agricultura Tropical (CIAT) to 
verify the performance of cassava as forage and of sugar cane and elephant grass (Pennlse
tmn purpur'un) 11-534 mixed with 25% cassava forage using small clamps with different 
levels of molasses and urea. Treatments were: sugar cane + 25% elephant grass forage + 
25% cassava forage + 0, 0.25, 0.5, and I% urea and 0, 1,4, and 8% molasses. Trials on 
ptl,in vitro digestibility, and the determination of N in urea were conducted. Ensued 
cassava forage improved digestibility. In all the treatments the pH was higher than the 
standards established for good-quality silage. In all tiletreatments with increasing rates of 
urea, an increase was observed in the %of N in DM. (Sunintary by F.G.Trais. by L.M.F.) 
1103 

0320 
17172 LOPES, D.C.; ALVARENGA, J.C.; DONZELE, J.L.; FERREIRA, L.F.A. 
1981. Utilizaqlo da mandioca na alimentaq o de suinos. (Utilization of cassava 
in swine nutrition). it-. Alimentos alternativos para suinos. Belo Horizonte-
MG, Brasil, Empresa de Pesquisa Agropecuiria de Minas Gerais. pp.9-12. Port., 
19 Refs. 
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Cassava. Research. Animal nutrition. Nutritive value. Cassava meal. 

A brief literature review on the research conducted on the nutritive value of cassava in 
animal nutrition, especially for pigs, is given. On the basis of these studies, it was concluded 
that CM and chips may replace up to 50% maize, fresh cassava (chopped or sun-dried) 
can be used to totally substitute maize. The best ration included a 50%level of substitution, 
which may be used if the price relationship cassava x maize is favorable. (Summary by 1".G. 
Trans. by L.M. V.) 103 

0321 
17174 PALAFOX, A. 1980. Animal science. it University of Guam. Annual 
Report 1980. Mangilao, Guam, Agricultural Experin, it Station. College of Agri
culture and Life Sciences. pp.18-21. Engl., Illus. 

Cassava. Laboratory experiments. Animal nutrition. Diets. Cassava meal. Finishing. Swine. 
USA. 

Two expt. were conducted on Guam, USA, the 1st using copra meal as a source of protein 
for growing pigs and the 2nd using cassava and copra meals on finishing pigs. In the 2nd 
expt. 40 pigs were used, ranging from 75-94.5 lb initial wt. and distributed at random 
by wt., sex, and breed into 8 pens. Data showed that av. daily gain was significantly affected 
by the treatment. Pigs fed 40% cassava and 25% copra meal gained significantly less wt. 
than those fed 40% CM without copra meal. Finishing pigs fed copra meal consumed less 
feed than those fed their resp. controls. Observations with finishing pigs differ from those 
obtained with growing pigs. It was concluded that 40% CM may be incorporated into the 
diet of finishing pigs without significantly affecting final body wt. gain and feed efficiency. 
(Summary by IKG. Trans. by L.M..) 1103 

0322 
16596 FOLGADO, C. 1978. A mandioca como mat~ria-prima em alimentos ani
mais. (Cassava as raw material in fcedstuffsJ. Pecuiria 2(2):4548. Port., Illus. 

Cassava. Poultry. Animal nutrition. Composition. Nutritive value. Feeds and feeding. Brazil. 

The nutritive value of cassava in poultry rations is briefly analyzed; the chemical compo
sition of roots, cyanide content in tubers, comparison of amino acid content in cassava 
leaves with those of Pennisetum purpureuin, Panicum maximum, and soybean meals are 
included. It is recommended to consider both the physiological aspects of nutritional 
balance and vol. in cassava-based rations. (Summary by 1.G. Trans. by L.AI.I') 1103 

0323 

12584 DOSSEVI, L.; BANTSIMBA, M.; DIGAUD, A.; FOURNIEIR, 1P. 1980. 
Effets des glucides solubles de quelques aliments tropicaux (manioc, arachide, noix 
de coco, papaye) sur l'utilisation du calcium chez le rat. [FI:ffect of soluble carbo
hydrates from some tropical foods (cassava, peanut, coconut, and papaya) oil 
calciwn utilization in ratsl. Annales de la Nutrition et de l'Alimentation 34(3): 
527-536. Fr., Sum. Engi., Fr., 20 Refs., Illus. 

Cassava. Laboratory experiments. Soluble carbohydrates. Carbohydrate content. Animal 
nutrition. 

Cassava, peanut, coconut, and papaya were used to prepare ethanol extracts containing 
soluble sugars. Six-mo.-old rats were given 10 mM CaCI, solution (+ 45Ca) contamin, a 
carbohydrate by stomach tube. Depending on the group, the carbohydrate was glucose, 
melibiose, or raffinose at 200 m1 concn., or ethanol extract. Blood samples were taken at 
different timne. after the administration and plasma radioactivity was measured. Rats were 
sacrificed at 24 I; femur radioactivity was used as a measure of Ca absorption. Extracts of 
cassava, peanut, and papaya were more potent in promoting Ca absorption. Physiological 
activity of the extracts was correlated with the nature of the sugars, identified by paper 
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chromatography. Cassava contained raffinose. The current expt. contirmued previous findingsthat these sugars enhanced Ca utilization. (Author's sunmarvlj H03 

0324
12240 VERAMENDI R., E. 1978. Sustituci6n del maz por harina de yuca enacabado de cerdos en Jenaro Ilerrera. (Substituting maize with cassava mieal infinishing diets .or pigs at Jenaro lerrera). Tesis lng. Zoot. Tingo Maria, Perti, Universidad Nacional Agraria de laSelva. Departamento dc Ciencias Pecuarias.46p.
Span., Sum. Span., 28 Refs., Illus. 

Cassava. Swine. Animal nutrition. Cassava meal. Diets. Finishing. Peru. 

An expt. was conducted at the Granja Porcina of die Proyecto de Asentamiento Rural Integrado (PARI) in Jenaro Ilerrera, state of Loreto, Peru, to assess CM as an energy source forsubstituting maize at levels of 33, 66, and 100% in diets for tinishing pigs. Thirty-twocrossbred llampshire x Landrace pigs with an av. initial wt. of 60 kg were used; these wererandomly distributed in 4 lots with 8 animakl each. Greatest wt. gain was obtainedanimals fed the diet containing 33% CM although differences were not statistically signifi-
in 

cant. Regarding feed conversion there was no significant difference among treatments.Economic analysis revealed that tile 33% CMtreatment with gave the highest economicreturns. (lE'tractedfroin author's suonmari,. Trans. br L.AI.J) 103 

0325
10211 MELLO, R.P. DI'; SILVA, J.F.C. DA; CAMPOS, O.F. DE; SAMPAJO, 1.

lillho
B.M. 1976. desintegradocom pallia e sabugo, raspa de mandioca e sementesde sorgo moidas, em concentrados para vacas em lactaq'o. (Ground ear corn withstraw, cassava chips, and ground sorghum grains in concentrates for lactating cows).Revista da Sociedade Brasileira de Zootecnia 5(2):105-118. Port., Sum. Port., Engl.,
23 Refs. 

Cassava. Animal nutrition. Cattle. Cassava chips. Composition, Mineral content. Brazil. 

Twenty-four Schwyz x Zebu co%%s with an av. daily milk production of 14 kg were used tostudy the use of ground maize, cassava chips, and ground sorghum grain as energy supplements, according to the following treatments: T,, ground "aize 69.5% + cottonseed meal28.5%; T2,cassava chips 54.7% + cottonseed meal 43.3%; and T3,ground sorghum 74.0%+cottonseed meal 24.0%. These rations were supplemented with sodium chloride (1.0%) andbone meal (1.0%). Cows were fed sorghum silage ad libitum + 11 kg brewers' dried grains +concentrate to meet animal requirements. Results showed that milk production was notaffected by the source of energy in the concentrate. Total DM intake averaged 3.17%of thelivewt., and silage DM intake, 1.72%. (Author's summary) 1103 

032612441 CALVO DEL AGUILA, R. 1979. Efecto de ia yuca fresca en la performance de peso de cerdos en periodo de acabado, baj. confinamiento. (Effect ofIresh eassa,, on the weight gain offinishing pigs kept in confinement). Tesis Ing.Zoot. Tingo Maria, Perti, Universidad Nacional Agraria de laRelva. Departamento
de Ciencias Pecuarias. 46p. Span., Sum. Span., 21 Refs., Illus. 

Cassa',a. Swine. Animal nutrition. Diets. Finishing. Peru. 

An expt. was conducted at the Granja Porcina of the Proyecto de Asentamiento Rural Integrado (PARI) in Jenaro Ilerrera, state of Loreto, Peru, to evaluate fresh cassava as an energysource when substituting maize at levels of 0, 50, 75, and 100% (corresponding to treatments i, I1,111,and IV, resp.) in basic diets for finishing pigs. Twenty crossbred YorkshireLandrace-tlampshire pigs with an initial av. wt. of 60 kg were used; these were randomlydistributed in 4 lots of 5 animals each. After 42 days, the animals were slaughtered. Treatment I1had a daily wt. gain of 0.757 g compared wid treatment IV with 0.671 g. Carcassyields were similar for all treatments and no statistical difference was detected among them. 
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Back fat thickness averaged 2 cm in all treatments. Economic analysis indica'ed ahigher 
net profit for treatment I and a lower one for treatment IV. (Extracted from author's 
summary. Trans. by L.M.F.) 1103 

See also 0357 
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H04 HCN Toxicity and Detoxification 

0327
17117 ARGUEDAS, P.; COOKE, R.D. 1982. Residual cyanide concentrationsduring the extraction of cassava starch. Journal of Food Technology 17:251-262.
Engl., Sum. Engl., 24 Refs., Illus. 

Cassava. Cyanogenic glycosides. Processing. Cyanides. Cassava starch. 

A literature rcview is given on residual cyanide concn. during the process of extracting 
cassava starch. (Summnary' by F.G. Trans. by L.M.F.) H04 

See also 0216 
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100 PROCESSING, PRODUCTS AND USES 

101 Cassava Starch and its Properties 

0328 
17121 BELLO, R.A.;PIGOTT, G.M. 1979. A new approach to utilizing minced 
fish flesh in dried products. Journal of Food Science 44(2):355-358, 362. EngI., 
Sum. Engi., 16 Refs., Illus. 

Cassava. Cassava starch. Modified starches. Uses. 

A dried fish product to be kept without refrigeration was developed, using the mixed, 
minced flesh from various fish species (lingcod, rockfish, herring, and Pacific cod). Modified 
cassava starch, texturized soybean fiber, and salt were required t6 enhance the binding and 
rehydration properties and sensory attributes of the product. Temp. of 71-82°C during 
approx. 10 h were required to dry the patties to 5% moisture level; 20 min submerged in 
water were enough to rehydrate the product. Physicochemical, microbiological, 
organoleptical, and histological tests were conducted during the development of the 
product. (Author'ssumnnary) 101 

0329 
17189 NGAN, P.V.; VAZZOLER, A.E.A. DE M. 1981. Utiliza4-o do amido 
hidrolisado obtido a partir de f~cula de mandioca comercial na anilise eletrofor6tica 
de prote(na de peixes. (Utilization ofhydrolyzed starch obtainedfrom commercial 
cassava starch in clectrophoreticanalysis of fish protein). Ciencia e Cultura 33(11): 
1469-1472. Port., Sum. Engl., 10 Refs., Illus. 

Cassava. Cassava starch. Hydrolysis. Brazil. 

A modification of the original method of zone electrophoresis to obtain hydrolyzed starch 
from commercial cassava starch was described. Electrophoretograms of the same samples 
obtained under the same conditions in gel prepared from hydrolyzed cassava starch gave a 
better separation and the electrophoretograms were clearer. Hydrolyzed cassava starch is 
relatively simple to prepare, giving excellent and repeatable results. (Author'ssummary) 101 
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102 Uses, Industrialization, Processing and Storage 

033015726 HORKAWAT, S.; SIRITORN, P.; DITPONGPIN, W. 1979. The effect ofmicrobial contamination on the nutritive value of cassava root products. A preliminary study. In Khon Kaen University. Faculty of Agriculture. Cassava/nutritionproject; annual report 1979. Khon Kaen, Thailand. pp.85-87. Engl. 
Cassava. Cassava chips. Nutritive value. Pellets. Thailand. 

This trial attempts to make a preliminary observation and isolation of microorganismspresent in products available at Khon Kaen markets, Thailand. Crop characteristics are alsostudied to enable the improvement of the processing tech,,uque in order to minimize adverseeffects. Samples of cassava chips and pellets were taken from each of the drying firms andpelletizers in the area; these mixedwere with 100 ml of sterilized water. After a 3-dayincubation at room temp., microorganisms were counted and classified. Results indicate thatthe predominant microorganisms in cassava root products were Aspergillus fungi and Bacillus bacteria; cassava chips have a higher MC and consequently, higher mold contaminationthan pellets; CP concn. of pellets tends to be higher than that of chips. It is suggested thatchips slould be pelletized as soon as they are dry. (Summary by F.G. Trans. by L.M.F.) 102 

033117120 ADOUR ENTREPRISE. 1981. ltigh protein cassava. Pau, France. 12p.
Engi., Illus.
 

Cassava. Technological package. Fermentation. Cultivation. Food products.
 
A process to 
 ferment cassava starch without hydrolyzing it is described in detail. Data oninvestments, operational costs, and selling price for tie plantation/fermentation complex areincluded. (Summary by E.G. Trans. by L.M.I.) 102 

033217101 HATUM, L. DO C. 1981?. Mandioca: miquinapara fazer raspas. (Cassava:a machine to make chips). Brasilia, Empresa Brasileira de Assistdncia Tdcnica e Extensifo Rural. Serie Tdcnica para produggo vegetal. EMBRATER T 106. 2p. Port.,
Illus. 

Cassava. Cassava chips. Processing. Mechanization. Brazil. 

The steps to follow in the fabrication of a machine for homemade cassava chip elaboration 
are briefly described. Diagrams are included. (Summary by F.G. Trans. by L.M.F. 102 

15777 PINI'IRO, J.C.D. 1980. 0333Tiquira da mandioca.(Cassavabrandy). Mandi-Noticias 3(2):8-10. Port., 6 Refs. 

Cassava. Beverages. Processing. Trade. Brazil. 

The importance, types, and commercialization of cassava brandy as an alternative for 
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cassava industrialization are analyzed. The process of elaboration is described: preliminary 
treatment of raw material (cleaning, weighing, and peeling), preparation of cooked mix, 
saccharificaton, fermentation, and distillation. Cv. used for its manufacture are: Tuma
zinha, Najazinha, and Branquinha de Santa Quit~ria. An av. of 18-20 1 are obtained from 
120 kg cassava. (Summary by F.G. Trans. by L.M.F.) 102 

0334 
17102 FELIPE, M. DE P. 1981?. Mandioca: cortador de rama. (Cassava:branch 
cutter). Brasilia, Empresa Brasileira de Assist6ncia T~cnica e Extenslao Rural. Serie 
T~cnica para produq'o vegetal. EMBRATER T 93. 2 p. Port., Illus. 

Cassava. Agricultural equipme':t. Mechanization. Brazil. 

The steps to follow in the fabrication of a gassava branch cutter are briefly described. 
Diagrams are included. (Summary by F.G. Trans. by L.M.F.) 102 

0335 
17155 GOULARTE, R.D. 1981?. Mandioca; ralador. (Cassava rasper). Brasilia, 
Fmpresa Brasileira de Assist6ncia T~cnica e Extensao Rural. Serie T6cnica para Pro
duq,'o Vegetal. EMBRATER T 156. 3p. Port., Illus. 

Cassava. Agr-cultural equipme,1t. Mechanization. Processing. Rasping. 

The steps to follow in the tabrication of cassava raspers are bre:fly described. Diagrams are 
included. (Summary by F.G. Trans. by L.M.F.) 102 

0336 
10721 ESPINAL, J.L.R.; ALMY, S.W. 1979. A casa de farinha no Recbncavo 
Baano. (Cassava flour processingplants in Rec6ncavo Balano). In Congresso Brasi
leiro de Mandioca, 1., Cruz das Almas-BA, 1979. Anais. Bahia, Brasil, Empresa 
Brasileira de Pesquisa Agropecuiria. Departamento de Informaglo e Documentagio. 
pp.17-26. Port., Sum. Port., EngI., 10 Refs. 

Cassava. Socio-economic aspects. Cassava flour. Processing. Brazil. 

The current forms and problems of cassava processing for human and animal nutrition in lie 
region of Rec6ncavo Baiano, municipality of Sapeac6, Brazil are described. The implications 
of the technoeconomic changes in the structure of domestic CF processing plants on socio
economic conditions in the area are discussed. (Extractedfrom ai;thor'ssummary) 102 

0337 
12470 LAPORTE, J.C.; SAUTIER, C. 1979. Prot6olyse du lalt en pr6sence de 
tapioca et de divers produits amylac~s. (Proteolysisof milk in presence of tapioca 
and different starch products). Cahiers de Nutrition et de Dietetique 14(3):219
220. Fr., Sum. Engl., Fr. 

Cassava. Tapiocas. Hydrolysis. Nutritive value. Laboratory experiments. Biochemistry. 

To determine the methods of digestion of cow milk/starch mixtures, basic products in 
child nutrition aild origin of certain diseases, in vivo proteolysis of pepsin and trypsin of 
skimmed milk was studied with or without the supplementation of tapioca and maize, 
wheat, and potato starches, cooked or raw. These supplements did not affect the in vitro 
proteolysis of skimmed milk. However, a slight fixation of the hydrolysis products was 
observed, except for cooked tapioca. (Author'ssummary. Trans. by L.M.F.) 102 

0338 
10152 BIRSE, D.G.; CECIL, J.E. 1980. Starch extraction: a check list of com
mercially available machinery. London, Tropical Products Institute. Report G142. 
16p. Engi. 
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Cassava. Industrial machinery. Cassava starch. Washing. Peeling. Rasping. Screening. Silting.
Drying. 

A comprehensive list of manufacturers and suppliers of starch extraction and processingequipment is given. In order to classify tie equipment, starch extraction was divided into 5basic operations: preparation (washing and pecling), comminution, screening, separation(sedimentation-dewatering), and drying. A brief description of each operation is given.Major organizations that produce equipment that use cassava as raw material are NewellDunford Engineering (United Kingdom), Projects Development Institute (PRODA-Nigeria),
Starcosa (German Federal Republic), Hovex Engineering and Nivoba (Netherlands).
(Summary by F.G. Trans. by L.M.F.) 102 

0339
13212 BENITEZ, O.C.; IIERNANDEZ, F.A. 1979. Estudio tecnol6gico sobre eluso de la harina de yuca en ia fabricaci6n del pan. (Technological study on the useof cassava flour in bread-making). Tesis Ing. Agr. Santiago de los Caballeros, Repiblica Dominicana, Universidad Cat6lica Madre y Maestra. 70p. Span, Sum. Span.,
19 Refs., Illus. 

Cassava. Cassava flour. Composite flours. Breads. Analysis. Dominican Republic. 

The technological possibilities of using CF as an element for substituting wheat flour inbread-making were determined. It is feasible to substitute up to 20%wheat flour in doughsfor sandwich bread, 10% in French bread, and 5%in 'de agua' type bread. The physical,chemical, and nutritional characteristics of these breads were evaluated by physicochemical
and statistical analyseL It was concluded that the Dominican Republic should invest in thefield of cassava industrialization for the obtainment of flour; if CF is used in making different types of bread, costly imports of wheat flour would lower. (Extractedfrom author's 
summary. Trans. by L.A.F.) 102 

0340 
17188 IGBEKA, J.C. 1982. Simulation of moisture movement during drying astarchy food product  cassava. Journal of Food Technlogy 17:27-36. Engl.,
Sum. Eng., 15 Refs., Illus. 

Cassava. Drying. Water content. Statistical analysis. Simulation models. 

A mathematical model of the moisture transfer in cassava during drying was developed. Themodel took into account the dependence of moisture diffusivity on MC and temp. andtherefore was not made a constant. The solution of the model was achieved by an IBM360 digital computer which utilized the statement oriented 360 CSMP (Continuous SystemsModelling Program). Predicted moisture profides were compared with exptl. data. Correlationcoefficients between the predicted and exptl. values ranged between 0.97-0.99. Themechanism of moisture transfer 'is analyzed. (Author'ssummary) 102 C03 

Seealso 0215 0"17 0239 0275 0352 0358 
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103 Industrial Microbiology 

0341 
12880 REVUZ, B.; VOISIN, D. 1980. Le manioc protein6, proc6d6 Adour 
Speichim. (l'rotein.cnriched cassava. Tke Adour - Speichim process). Industries 
Alimentaires et Agricoles 97(10):1079-1084. Fr., Sum. Germ., Engl., Fr., 8 Refs., 
Illus. 

Cassava. Protein enrichment. Fermentation. Industrial microbiology. 

The development of the Adoui Speichim process is described; a starchy raw material is 
transformed into a balanced foot, rich in carbohydrates, proteins, and vitamins, by a se
lected strain of Candida tropicalis without prior hydrolysis. The pilot plant stage for cassava 
processing is described with the aid of diagrams and a scheme for a complete production 
plant is given. On DM, 13-40%protein can be produced as required. The protein contains all 
the essential amino acids, especially lysine and threonine, but is low in S-containing acids. 
(Suninary bY FoodScience and Technology Abstracts) 103 

0342 
12980 LAMO, P.R. DE; MENFZFS, T.J.B. DE 1979. Bioconvers~o das .iguas 
residuais do processamento de mandioca para produq to de biomassa. (Biocon
iersion ofcassava processing waste water for fungal biomass production). Coletinea 
do Instituto de Tecnologia de Alimentos 10:1-14. Port., Sum. Port., Engl., 8 Refs., 
Illus. 

Cassava. Biomass production. Aspergillus. Waste utilization. Industrial microbiology. 
Fermentatioz'. Brazil. 

Studies were conducted on the use of waste water from cassava processing as a substrate for 
production of fungal biomass for use as a food. Trials were conducted with Aspergills 
niger, Gliocladium deliquescens, Trichodenna viride, Penicillium clegans, and A. oryzac. 
Data are given for the composition of the waste water before biomass production, the BOD 
and COD reduction by the various species of fungi, DM yield, fermentation kinetics, and the 
protein content of the biomass produced. The culture of G. deliquescens reduced the pol
lution load of the waste water by approx. 80% and gave a biomass containing 35% protein. 
A. oryzae gave lower reduction in pollution load and lower biomass yield than G. deliques-
Lens; protein content of its biomass was, however, higher (41%). (Sunnmary by ,ood Science 
and Technology Abstracts) 103 

0343 
12976 MENEZES, T.B. 1978. Caracterizaql'o bioquimica de uma ce61ase fiingica 

e sua infludncia no rendimento de ilcool da mandioca. (Biochemical characteri
zation of a Jiingal cellulase and its influence on the alcohol yield from cassava). 
Coletinea do Instituto de Tecnologia de Alimentos 9:175-200. Port., Sum. Engl., 
Port., 11 Refs., Illus. 

Cassava. Alcohol. Fermentation. Industrial microbiology. pH. Temperature. Brazil. 
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Some biochemical properties of a cellulolytic broth obtained 'toma soil-isolated Basidiomycete were determined. It was shown that optimum pH for the activities of the C1 , Cx,and 0-glucosidase fractions were all around 4.5. Max. p1-I stability for the C, and (3-glucosidase fractions was found to be between 3.8.4.5 while the Cx fraction showed a wider rangeof pH stability. Optimum temp. ranges for the activities of tie fractions were from 47-52,40-65, and 60-70°C for C,, Cx, and 9-glucosidase, resp.stability for the Lower temp. provided greaterenzyme, the stibility being drastically reduced temp.at > 50'C. Thecellulolytic broth obtained from a 301 fermenter was used as an aid for the saccharificationof cas iva must in order to increase alcohol yields. Although an improvementrheological properties of the of themust (for instance a decrease in viscosity) was observed nosubstancial increase in alcohol yields was detected. (Author'sswnnary) 103 

034417144 MIKAMI, Y.; GREGORY, K.I".;LEVADOUX, W.L.;BALAGOPALAN, C.;WHITWILL, S.T. 1982. Factors affecting yield and safety of protein productionfrom cassava by Cephalosporium eichhorniae. Applied and Environmental Microbiology 43(2):403.411. Engl., Sum. Engl., 30 Refs., Illus. 

Cassava. Laboratory experiments. Protein enrichment. Culture media. pH. Biomassduction. Cassava starch. Cassava meal. 
pro-

The properties of Cephalosporium cichhorniae 152 (ATCC 38255) affecting protein production from cassava carbohydrate, for use as an animal feed, were studied. This strain is atrue thermophile, showing optimum growth at 45-47°C, max. protein yield at 450 
growth at 25 0 C. C, and noIt has an optimum pH of about 3.8 and is obligately acidophilic, beingunable to sustain growth at pH 6.0 and above in a liquid medium, or pH 7.0 and above onsolid media. The optimum growth conditions of pHt 3.8 and 45 0 C were strongly inhibitiveto potential contaminants. It rapidly hydrolyzed cassava starch. It did not utilize sucrose,but some (approx. 16%) of the small sucrose component of cassava was chemically hydrolyzed during the process. Growth with CM [50 g/l(ca. 45 g/l, glucose equivalent)] wascomplete in approx. 20 Ii, yielding around 22.5 g/l (dry/biomass), containing 41% CP (4850% CP in the mycelium) and 
(10'-10'/animal) injected by 

31% true protein (7.0 g/1). Resting and germinating sporesvarious routes into normal and "y-irradiated 6-wk.-old miceand 7-day-old chickens failed to initiate infections. (Author's summary) 103 
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JOO ECONOMICS AND DEVELOPMENT
 

0345 

17105 TENDENCIA DOS PRE(OS mddios recebidos pelos produtores paa os 
principals produtos: mandioca. (Trends of mean prices received by producers for 
major products: cassava). 1981. Informe Agropecuirio (Belo Horizonte) 7(84): 
59. Port. 

Cassava. Prices. Statistical data. Brazil. 

A description is given of die increasing trend of mean annual standard prices of cassava 
received by producers in Brazil during 1971-80. (Sumnary by 1KG. Trans. by L.M.F.) 
J00
 

0346 
16558 CORPORACION REGIONAL DE DESARROLLO DE URABA. PROGRA-
MA DE AYUDA AGRICOLA INTEGRAL. 1981. La producci6n de yuca en Ura
b. (Cassavaproductionin Urabd). Revista Corpourab. 2(4):6-10. Span., Illus. 

Cassava. Cultivation. Trade. Colombia. 

Aspects of cassava commercialization and costs in Uraba, Colombia are briefly discussed. 
(Summary by F.G. Trans. by L.M.F.) JO 

0347 
17125 RAJESWARI AMMA, K. 1980. A rational price for tapioca. Journal of 
Root Crops 6(1/2):11-14. Eng.,Sum. Engl., 1 Ref. 

Cassava Production. Prices. Price maintenance. India. 

A time series study was conducted to examine the structure of cassava prices in Kerala (In
dia) and its effect on production and to suggest a methodology for determining a rational 
price for the commodity. Data obtained show that cassava prices have been unfavorable 
inrecent years, reflected tilein declining trend of production and area under cultivation. 
As cassava is a staple foodstuff, a source of income, and an important industrial raw 
material, it is necessary to maintain tile%of this crop in the cropping pattern of the state. 
The need of a systematic and coordinated price policy with respect to this crop is empha
sized. A parity approach may serve as a useful guideline for this endeavor. (Authorssutmma
ry) J00 

0348 
16577 ORGANIZACION DE LAS NACIONES UNIDAS PARA LA AGRICULTU-
RA Y LA ALIMENTACION. 1981. Volumen de laproducci6n de los principales 
productos agropecuarios, pesqueros y forestales: yuca, mandioca. (Production 
volume of majorJarm and animal,fishing, and forestrv products:cassava). In 
El estado mundial de laagricultura y laalimentaci6n 1980. Roma. Colecci6n FAO: 
Agricultura no. 12. pp.136, 139-142. Span. 

Cassava. Production. Statistical data.. 
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Cassava production vol. (on t world%%ide level, in Africa, L.A., tie Near and Far Fast, andAsia are included for 1970-79. l(Summar), I FG.Irans. .Y L.M 100) 

034917124 PUIIAZ IIII:NII, \.; RAMASAMY, C. 1980. Temporal growth of area,roduction and proluciivity of tapioca in Tamil Nadu. Journal of Root Crops 6(l/
2):7-10. IFnOi.. Sn. I nO., I Ref.
 

Cassava. Producticn. I'oductivity. Statistical data. India.
 

fite cihrollonititic growi i 
 at. of (,t'lss:iav at Tamil NaduI (I,dia) was estimated by usiny thecompoilnd gri \\tI rate inodel. ithc stu dy revealed that file area has increased by10.61% trot 19t;'-6 lo 1976-77 and the prodttion and productivity by 168 and 143%,resp. lihe area liand onciiliintr, c:i \\as high,.st in S. Arcot district followed v Ib)yharntapuri district. Kanva.tl:arllji diorict' sho\ed a nepative trtid. Retsults sihow that the area,produitioni, :arid I'rcdltitlVl\ ol cas sa:i ilia be etlhalncd anddevlllutTIc.tIc, airid ltec'tnolccv 01011d he tliver utnost c:r, 
iactors like price, product

liv plannters and administrators. 
(Aihor 's iimmmar.') JlO 

0350
 
15779 CASSAVA. 
 1981. Food Outlook 8:17-18. Fngl.
 

Cassava. Production. Trade. Prices. Statistical data.
 

World cassava produttion, comniereialization, 
 and prices during 1978-80 are analyzed andestitliates for 1981 are iade, vinitphasizing major cassava-plr(lucing countries. Cassava priceswill depend mintly ott the size of the e.\ t Thai crop harvested during the last 4 mo. of tieyear and Oil tht qua tities purchased by the USSR. Pellet export prices are inclded.(Sunmar, byr /'(G. rars.hiY1.M.I1.) JO0 

035117170 Sl.LVAID)R At, S. 1978. Tapioca. In -. Agriculture in Peninsular Malaysia. Kutla l.rnlpurr Malaysia, Ministry of Agriculture. Itulletin no. 148. pp.155
162. 1ngl. 

Cassava. Prodnetivity. Processing. Production. Costs. Income. Statistical data. Malaysia.
 
Several aspects of 
 cassava cultivatctn in Peninsular Mahlysia analyzedare in detail: areacultivat,,I by sa ts dulring 1970-75 and rhe area cultivated on the whole peninsula between1966-75; var.. yields (stinttia 
feeds iccthe forin 

ctd] a%8.5 r/ac); costs, returns, and prices; processing (animalof dried roots or chis; starch products such as CF, cassava flakes andpearls; aid start'i by-p dtlucs iit ite fori of reliise and low grade starch); intports and
expiort%ofl prirlhc t; andi 
 dt cilccni t. (Stortniarrby ; ;G. Tr . b. L.M.-) J00 

035211770 ItBiNO%I, A.; iRA'CO, J.R.'. 1979. F'anol de mandioca: avaliaqgo t&enico intnnmica. ((a.isai'a e'lhautol. tirtctiot''otiomicct'atation). In C(ongresso Brasi-Iiro de ,klanic:i, I ., ('iuz das Alcas IA, 1979. Anais. Ilalia, Brasil, Einpresa Brasileira de l.sqnis:i A.rol ecui ria. Iepartat ento de Informla6b e Docurn entaq-o.
pp.189-209 Iorl. Sui. Port., Fngl.. 9 Refs., Illus. 

Cassava. F'thanol. Priwessitig. I-cot outics. Productivity. Brazil. 

(assava rijii, ki'.-, co lnpcritd wih itie traditional Btrazilian raw material, sugar cane,regarding til, if v-I,i,, as rcis rialcrial lor ethanol pro hction. The economical analysis of diecassava a)-ricii Itory iloicrly est:tiiolce,, tire rlctd tic initroduce specific teclnilogy for cassava,,sillr iopri C iIr' i ItcI t-iivIci-tt.lI ill the afroCCOnric arel; to provideI lit' pripc icIoviatiofts Cit tittlilrs preLsTst.iI! raw materials.operations fur all the production stages,distillation wiih Nisl ,i.l,, N,,idi , ct'rr, "iclil iti of' 'tillage, and utilization of the 
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immobilized enzyme technique in a porous medium, are evaluated for their economic 
impact. (Author'ssummary) JOO 102 

0353 
16639 CENTRO INTERNACIONAL DE AGRICULTURA TROPICAL. 1980. 
Ecooiomics. In -. Cassava Program 1980. Annual Report. Cali, Colombia, CIAT 
Series no. 02ECI-80. pp.71-77. Engl., Illus. 

Also in Spanish. 

Cassava. Economics. Technology evaluation. Technological package. Inter-cropping. Maize. 
Marketing. Colombia. 

The long-term objective of the economics section of the Centro Internacional de Agricultura 
Tropical is to analyze the potential impact of improved cassava technology in Latin Ameri
ca. On-farm trials conducted in Media Luna (Magdalena) and Mondomo (Cauca) are 
described as well as cassava/maize intercropping trials. A case study analyzing the cassava 
market in the poultry industry in Colombia is included. Tables were also presented on 
yields and net incomes from various cassava and maize intercropping systems at Media Luna 
and cassava and bean intercropping systens at Caicedonia; DM and fiber content, and %of" 
total roots with root rot of 4 cassava lines at different harvesting times; fresh root yield of 
var. Americana and Algodona on individual farms related to plot history and farm size at 
Mondomo. (Summary by F.G. Trans. by L.A .1K) JOO 

0354 
13021 TEIXEIRA, N.M.; ECHEVERRIA, L.C.R.; CORRFA, Ht. 1973. Aspectos 
econbmicos da produq'o de mandioca em solo sob cerrado de Minas Gerais. 
(Economic aspects of cassava production on soils under the Cerrado conditionsof 
Minas Gerais). Informativo Estatistico de Minas Gerais 7(102):2-22. Port., 11 Refs., 
Ilus.
 

Cassava. Prices. Costs. larvesting. Timing. Income. Brazil. 

An economic analysis of tie cost of production of I ha planted to cassava under 4 cropping 
systems (mechanized, animal traction, nonmechanized, and traditional) was conducted at 
the headquarters of the Instituto de Pesquisas e Experimentaqao Agropecuirias do Ce ,ro-
Oeste in Sete Lagoas, MG (Brazil) during the crop years 1969-71. Branch and root pro
duction at 6, 9, 12, 15, and 18 o. was also analyzed. Major economic implications from 
the comparison between av. unit price of cassava and the av. price received by farmers when 
the product is sold for industrial purposes and for fresh consumption are discussed along 
with net sales and returns obtained from cassava exploitation. Harvesting was the most 
expensive factor in the process of cassava production; fertilizers and amendments occupying 
2nd place. The most appropriate time for harvesting was at 18 mo. The systems studied did 
not show differences in the cost of production (except for the traditional cropping system). 
(Author's sumnmnars,. Trans. by L.M.J') J00 DOt D02 

0355 
13458 ROCHE, F.C. 1979. Cassava production and production systems on Java: 
initial observations. Stanford, California, Stanford University. 30p. Engl., 8 Refs., 
Illus. 

Cassava. Production. Maps. Cultivation systems. Labour. Uses. Indonesia. 

A preliminary descriptive report of the results of the 1st 4 mo. of research on cassava pro
duction systems in Java is given. Data (area harvested, production, and yield), maps, and 
descriptions of cassava-producing areas are given; prevailing production systems (mono
culture, intercropped with maize, peanuts, soybean, sweet potatoes and/or a vegetable crop, 
with upland rice/maize, planted on field edges and in small plots or home gardens)'are 
described. Technology and labor use are described and the use of cassava leaves for human 
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and animal consumption is indicated as a widespread practice in Java. The nature of currentcassava support services in research and extension is discussed. Tentative considerations onfactors affecting cropping patterns in dry areas of w. Java are given. (Summary bv A.J.C.
Trans. by L.M.I..) JO K01 

035616647 CENTRO INTERNACIONAL DL AGRICULTURA TROPICAL. 1980.International cooperation. In - . Cassava Program 1980. Annual Report. Cali,Colombia. CIAT Series no. 02ECI-80. pp.87-89. Engl.
 

Also in Spanish.
 

Cassava. Transfer of technology. Colombia.
 

The progress achieved by CIAT's cassava program 
 through training activities relatedcrop in Latin America, Asia, and Oceania are given. 
to the 

In collaboration with the training officeat the Centro Internacional de Agricultura Tropical, the cassava program in 1980 trained 38professionals from 15 countries (Brazil, Colombia, Mexico, Bolivia, USA, Thailand, Dominican Republic, S. Africa, Ecuador, Haiti, Hopduras, W. Germany, the Netherlands, GreatBritain, and Italy). (Summary by F.G. Trans.by L.A.F.) JO 

035713463 PACItlCO, D. 1981. Crop improvement strategy: an analysis of thepotential benefits of new cassava production technology in Colombia. Cali, Colombia, Centro Internacional de Agricultura Tropical. 15p. Engl., Sum. Engl., 12 Refs. 

Cassava. Technology evaluation. Economics. Income. Marketing. Feeds and feeding.Statistical analysis. Colombia.
 

The potential benefits of cassava 
 var. suitable for the feed market are estimated. A linearprogramming feed mix model simulates the cost reduction in feed resulting from cheapercassava. Then, elasticities of demand and supply of poultry are estimated to calculateeconomic surplus from the new technology. (Author'ssummary) J00 1-103 

0358
1-3403 CALDEIRA, A. DE F. 1978. Cultura da mandioca. Elaboraglo de projetoagri'cola para a cultura da mandioca.(Cassavacultivation.Flaborationof an agricul.tural project for its cultivation). Lavras-MG, Brazil, Escola Superior de Agricultura
de Lavras. 28p. Port.
 

Paper presented at Curso de Capacitaq'o de Tdcnicos para 
a Cultura da Mandioca. 
Conv3nio: INT - FUNAT/FAEP. 

Cassava. Cassava programs. Cultivation. Industrialization. Brazil. 

Guidelines for elaborating an agricultural project of cassava production are given along with
the basic principles of programming 
to be carried out by the National Alcohol Program forthe obtainment of alcohol in Brazil. The difficulties of introducing cassava in areas withcerrado vegetation in Central North Minas Gerais are discussed and solutions proposed.Elements necessary to elaborate the project, information required to obtain these elements(agricultural techniques and practices, machinery and equipment, inputs and their costs, anddiverse maps), and the tasks to develop are included. An example of this type of project,carried out in Frei Orlando, Morada Nova, MG, is given. (Summary bi, A.J.C. Trans. by
L..P.) J00 102 

0359
13457 UNNEVEIIR, L. 1979. Cassava marketing on Java. Stanford, California,Stanford University. Cassava Project. 26p. Engl., 12 Refs., Illus. 
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Cassava. Marketing. Distribution. rrocessing. Gaplek. Cassava starch. Consumption. Java. 

Cassava marketing systems in Java are described in order to identify those aspects of 
economic behavior that are not fully understood. Marketing chains and the geographical 
flows of the various cassava products are described. Marketing channels are divided into 4 
categories: fresh roots sold to urban consumers; fresh roots sold to starch producers; gaplek 
for rural and urban markets; and gaplek for exportation. Associated costs and price behavior 
according to the type of product, time, and region are discussed. Price formation and overall 
efficiency of the market are examined. A case study comparing the areas of Desa Petung and 
Desa Tamansari (East Java) regarding cassava production, consumption, and marketing is 
included. (Summary by A.J.C. Trans.by L.M.F.) JOO 

0360 
13462 NELSON, G.C. 1979. Indonesian supply and International demand for 
cassava products. Stanford, California, Stanford University. Cassava Project. 40p. 
Engl., Sum. Engl. 

Cassava. Trade. Cassava chips. Pellets. Cassava starch. Wastes. Factories. Gaplek. Indonesia. 

Elements of the recent evolution of Indonesian and world trade in cassava, the current 
situation in the cassava processing industry, and the potential for expanding cassava product 
exports in Indonesia are examined. The trade of cassava chips and pellets made from dried 
roots (gaplek products), cassava starch, and wastes from the elaboration of starch is ana
lyzed. Regarding industry, starch and gaplek processing Firms and government policies 
affecting the cassava processing industry (especially investment, domestic tax, regulation, 
and foreign trade policies) are analyzed. The capacity of tie cassava processing industry to 
absorb additional production and the development of world trade for cassava products in 
1978-79 are also analyzed. Tables with data on the commercialization of cassava products 
are included. (Summary bi, A.J.C. Trans. by L.M.F) JOO 

0361 
17177 MULINDANGABO, J. 1981. Synth~se de la recherche agronomique sur la 
culture du manioc au Rwanda. (Suinmar" of agriculturalresearch on cassava culti
varion in Rwanda). Bulletin Agricole du Rwanda 14(1):33-37. Fr., 8 Refs., Illus. 

Cassava. Research. Toxicity. Tubers. Composition. Tuber productivity. Selection. Cultivars. 
Maps. Cassava programs. Rwanda. 

Cassava is one of the main food crops in Rwanda, introduced in the 1930's. Four ecological 
zones in which the crop is grown are distinguished. Research has been conducted on: 
toxicity of the roots of different var. ;influence of the environment on that toxicity; chemi
cal composition of the roots; yield capacity of var.; selection for resistance to the mosaic 
disease; production, evaluation, and multiplication of clones. Guiielines are also included 
for future and long-term research. (Sunnary by Ahstracts on Tropical Agriculture) J00 

0362 
17176 FLACII, M. 1981. De stand van zaken in liet cassave-onderzoek. (The 
present cassava research siniation). Landbouwkundig Tijdschrift 93(5):131-134. 
Dutch., 17 Refs., Illus. 

Cassava. Research. 

Recent cassava research is critically reviewed. In spite of a high level of research, yields/ha 
have not been improved. The nutrient uptake of cassava is low and the yield potential high 
if compared to other root crops. Mixed cropping and breeding for yield and disease re
sistance are 1st priorities for future research. (Suininar)' hi' .lbstracts on Tropical Agri
culture) J00 
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036317178 TITAPIWATANAKUN, B. 1980. Maize and cassava marketing in Thailand.Bangkok. Kasetsart University. Extension Bulletin (ASPAC/FFTC) no. 153:10-19. 
Engl., Sum. Engl., Illus. 

Cassava. Trade. Pellets. Cassava chips. Cassava meal. Cassava starch. Wastes. Thailand. 

Thai maize industry has been an export-oriented industry for decades. The market hasdeveloped to provide spot trading and various t"pes of forward trading. A further change inthe maize industry isexpected, if domestic maize consumption increases at a faster rate thanproduction. Thai cassava industry has been an export-oriented industry from its verybeginning. This rapidly growing industry has been able to adapt quickly to external changes.The cassava marketing institutions are now facing a strong possibility of trade restrictions inthe EEC market and decreasing cassava prodution caused by the low root price and thegovernment's policy to restrict cassava production areas. (Summary by Abstractson Tropi
cal Agriculture) JOO 

0364
17192 BOJANIC II., A.J. 1981. La yuca en Santa Cruz y los aspectos agroecon6micos de su producci6n en "Las Marotas". (Cassaia in Santa Cniz and agroecononic aspects of its production in "Las Marotas'". Tesis. lng. Agr. Santa Cruzde la Sierra, Bolivia, Universidad Boliviana Gabriel Ren6 Moreno. Facultad de Cien
cias Agricolas. 141p. Span., Sum. Span., 90 Refs., Illus. 

Cassava. Socio-economic aspects. Cultivation. Bolivia. 

An agroeconomic study of the Las Marotas community with an area of approx. 3000 ha,located in the Santistevan Province, Santa Cruz, Bolivia, was conducted to determine therole cassava plays in regional agriculture and its importance in production systems as well asto observe the cassava production process to direct research towards major NPFs. Data werecollected in July 1979 ina questionnaire and census of all of the cassava growers in the area.Main crops were: cassava, rice, and maize, covering 75.6% of the total area under cultivation.Cassava was planted to an area larger than that of other crops; however, rice and maize werefor sale and generated higher income for farmers. The process of cassava production ischaracterized by rudimentary practices and no inputs. Major limiting factors were: floods,weeds, wild animals, and insects. Due to its agroecological conditions, the area has potentialfor agricultural production. (Extractedfrom author'ssummary. Trans.by J.. JOF100 

See also 0249 
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KOO OTHER ASSOCIATED COMMODITIES 

KO Rotation Schemes and Intercropping 

0365 
12453 LAZARTE S., W.II. 1980. Ensayo de as,.iaci6ii de yLica (,lasliot extulen
ta Crantz) con fr(jol (I/ascolus iulgaris). ('as.vart'/hlan itleitcroppintg rrials). Tesis 
Ing. Agr. Lima. li Uiversidad Nacional Apratia l.a MI litia. 59p. Span., 15 Refs., 
Illus. 

Ca ,sava. Field experimcnt . Intet-cropping. Beans. Planting,. I tnin. Tuber prKIuctivity. 
Peru. 

Ali vxpt. \ka coniducted at tie (ampo Agricola Ixptl. of tie U. Nacionil A:iana La Nohna 
(Peru) 0o sadtiy hlna1i soils 1om !,'ccitt alluvial sediitetits (I.tisols) \lthi neutral p11, low 
OM c0 tnt, ind icl iCiC it in total N to: (I) determine theifeasibilit) or bean/cassava inter
cropping and (2) determite the mst adequate time to intercrop. ('assava cv. Negra Nochera 
and ('araota beat s verc used in a randomrnlized coinplcte block design with 9 trcatntsCts and 
4 replications: F.t(beans in ttoluctulture - chckK); Y, (cassava in oilntiocolturc - Check); F 
Y, (planted at the same tlite): I-, Y, (beans planted 30 days alter cassava plaitting). F,1 Yt 
(beans lalltCLI 45 dtyas after cassaa plantill,') I-,,, Y, (beatis planted 6) days alter cassava 

planting); I- Y,, (cassava plant'.:d 30 days after bean planitng): I, Y4 (cass, t p1mited 45 
days after bean Ilanting) F, (cassava planted 60 days a ICr bean lantiny) Planting late 
atected both cassava aitd bean piroducti on. The shadc produced by hleai plaitts affected 
cassava growth during ite initial stages. Rout M\t.did not vary dti to alaiting or itter

ciopping (late. The FI ',, treatiIt't gaVe j tIeater land Use ctTicicncy, productivity, and total 
prolit/ha; there \\as a differc ce -1 8844 kg as compared with beans anid cassava in 
tnotoctltur. Theihighest cconottmic ictUns/liha/it. were obtained with teatment l . Y 
Sisumtarv hi 1.1. .-ins. bi' IA!...K) KOI 

0366 
17191 KAWANO, K.; lIttN(,, NI.D. 1982. Intergenotypic competition and 
colpetition with ,:ssociatcd crops in cassava. Crop Science 22(1 ):59-63. En- , 
Sum. llitgl., II Refs., Ill1s. 

Cassava. Inler-cropping. Beans. Soybeans. Germplasm. Cultivars. Tuber productivity. 
Harvest index. Colombia. 

The comipetitive ability (del'iicd as root yield ii nixturc/ittot yield iii itonoculture) of 

cassava gelIutypes in iniiinculture, mixed lpoulations, and ill multile croppitg systems 
was studied in the lieli. Strotng compcitors prduiccd iote loots and steins ii genotypiC 
tnixtutcs thant itn itttn'tutule and did so at tile expenIse of weak cotpetiltors. ('olipeti
live ability w%s positively correlated with SI)acitip rWspouse and stem aitI lcal' \t. at harvest. 
but negativcly correlatcd with 11!(propottioi of' root wt. to total plant kst.) aitd riiot yield 
ill 1ionlicltuic Blecausc of the itgativc :oirvlatiou of Competitivc ability sithlioot yield 
in noitculture, ia provcmcnt in the Iproductivi.y of cassava cv. %1i likely ucc. through 
imlploveieits il plant ef'icicticy aind at the expensc of comiptitive ability. It ik t cicfurc 
rcciiintnendcd that in selecting high yiClding, gentotylIs IlotCleti d': adaptitd i, ilroduttive 
entvirontents, strung cLtonipetitors shonulil be clininatt d limit .cgrqgatmi Iml,lilatiofls. 
Modest yield rcductions 19-13%) occulrred \\'hen cassava sas pli iteid ini i,i, , itinl with 
tbcans oii soybeans. Bcants. plantcd iii association with cassava, hadl I tgi, ,i I Mtli;,iis 
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in yields whereas yields of soybeans were severely reduced.were Yields of beans and soybeansnegatively correlated with vegetative vigor of the associated cassava genotype, but werenot correlated with yield or intergenotypic competitive ability of theCassava can cassava genotype.be planted in association with short-duration crops without sacrificing much inthe yields of eit!er crop. High-yielding cassava genotypes with low vegetative vigor wouldbring about high combined yields of cassava and the associated crop. (Athor'ssufnmg.v)
KOI D03 

See also 0355 
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ZOO GENERAL
 

0367 
17138 TUPINAMBA, E.A. 1981. Projeto mandioca. (Cassava program). In En
presa Brasileira de Pesquisa Agropecuiria. Relat6rio Tdcnico Anual da Unidade de 
Execu 'ao dc Pesquisa de Ambito Estadual de Aracaju 1980. Aracaju-SE, Brasil. 
pp.43-45. Port. 

Cassava. Research. Disease control. Planting. Spacing. Plant breeding. Fertilizers. P. Brazil. 

Results are given of research conducted in 1980 by the subprojects on dLase control, 
cropping system, breeding, and study on macr and micronutrients of the cassava program 
at the Unidade de Execuq;'o dr ?esquisa de Ambito Estadual (UEPAE), Aracaju, Brazil. 
(Summary by 1.G. Trans. by L.M.I.) ZOO 

0368
15053 LOPEZ S., J. 1980. Caracterfsticas de la literatura sobre yuca. (Character
istics of cassava literature). Yuca. Boletfn informativo 8:11-15. Span., 6 Refs, 
Illus. 

Also in English. 

Cassava. Information retrieval. 

The numerical distribution of documents produced on cassava (1831-1980) among the 
different types of publications (periodicals, books, proceedings, pamphlets, patents, and 
thesis) is analyzed. The production of literature by discipline is analyzed for the decade of 
the 60s and 70s; agronomy, nutrition, and industrialization occupied the 1st 3 places. 
(Summary by F.G. Tra-s. by L.M.F.) ZOO 
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LIST OF ABBREVIATIONS
 

A Angstrom(s) ELISA Enzyme-linked immunosorbent 
ABA Abscisic acid assaysac Acre(s) EMS Ethyl methane sulfonate
Afr. Afrikaans Engl. English
a.i. Active ingredient expt. Experiment
alt. Altitude exptl. Experimental
CAMD Cassava African mosaic disease oF Degrees Fahrenheit 
CAMV Cassava African mosaic virus Fr. FrenchAMV Alfalfa mosaic virus ft-ca Foot candles (10.76 lux)

approx. Approximate(ly) 
 FYM Farmyard manure 
atm. Atmosphere g Gram(s)
ATP Adenosine 5'-triphosphate G Giga (10')
 
av. Average


6 GA Gibberellic acidBAP -Benzylaminopurine gal Gallon(s)

BBMV Broad bean mosaic virus GE Gross energy

BCMV Bean common mosaic virus 
 Germ. German
BGMV Bean golden mosaic virus GERs Glucose entry ratesBGYMV Bean golden yellow mosaic virus GLC Gas-liquid chromatography
BOD Biochemical oxygen demand govt. Government
 
BPMV Bean pod mottle virus 
 govtl. Governmental

BRMV Bean rugose mosaic virus h Hour(s)

BSMV Bean southern mosaic virus ha Hectare(s)
BV Biological value HCN Hydrocyanic acidBYM Bean yellow mosaic virus HDP Hydroxypropyl distarch phos-Degrees Celsius (centigrade) phate (modified cassava starch)ca. About (circa) HI Harvest index

CBB Cassava bacterial blight 
 IAA Indoleacetic acid
CBSD Cassava brown streak disease IBA Indolebutyric acid

CEC Cation exchange caracity lilus. Illustrated
 
CER CO, exchange rate 
 in. Inches
CF Cassava flour i.e. That is

CGR Crop growth rate 
 Ital. Italian
CLM Cassava leaf meal IU International unit
CLV Cassava latent virus J Joule
CM Cassava meal Jap. Japanesecm Centimeter kat Katal(amount of enzymatic ac-COD Chemical oxygen demand tivity that converts I mole of
 
coned. Concentrated substrate/s)
 
concn. Concentration 
 kcal Kilogram-calori(s)

CP Crude protein 
 kg Kilogram(s)
CSL Calcium stearyl lactylate Kj Kilojoule
CSW Cassava starch wastes km Kilometer(s)C.V. Coefficient of variation KNap Potassium naphthenate 
cv. Cultivar(s)

2 4 kR Kiloroentgen(s)
2,4-D , -dichlorophenoxyacetic acid I Liter(s) (only in combination
DM Dry matter with no.)
DNA Deoxyribonucleic acid LAD Leaf area duration
EC Emulsifiable concentrate LAI Leaf area index
EDTA Ethylenediaminetetraaceic acid lat. Latitude 
EEC European Economic Community Ib Pound(s) 
e.g. For example LD 0 Mean lethal dose 

82 



LER 
LPC 

Land efficiency ratio 
Leaf protein concentrate 

S Svedberg unit of sedimentation 
coeff. (10 - s) 

Ix Lux s Second 
M 
M 

Mega 
Molar 

S20,iV Sedimentation coefficient cor
rected to water at 20'C 

m 
Mal. 

Meter(s) 
Malay 

SBM 
SCN 

Soybean meal 
Thiocyanate 

max. 
MC 
ME 

Maximum 
Moisture content 
Metabolizable energy 

SCP 
SDS 
Sk. 

Single cell protein 
Sodium dodecyl sulfate 
Slovak 

mneq Milliequivalent(s) sp. Specie 
met. Methionine Span. Spanish 
mg 
mho 

Milligram(s) 
Re- i':ocal ohm 

spp. 
SSL 

Species 
Sodium stearyl-2-actylate 

min. 
min 
ml 
mm 
Mo. 
mol. wt. 

Minimum 
Minute(s) 
Milliliter(s) 
Millimeter(s) 
Month 
Molecular weight 

Sum. 
t 
TDN 
temp. 
TIA 
T;BA 

Summary 
Ton(s) 
Total digestible nutrients 
Temperature 
Trypsin inhibitor activity 
2,3,5-Triiodobenzoic acid 

m.p. 
NAA 

Melting point 
ce-Naphthalene acetic acid 

compound 
namine 

with N-methylmetha-

NAD Nicotinamide adenine TLC Thin-layer chromatography 

NADH 
dinucleotide 
Nicotinamide adenine 

TMV 
TSH 

Tobacco mosaic virus 
Thyroid-stimulating hormone 

NAR 
dinucleotide, reduced from 
Net assimilation rate 

UDPG 
UMS 

Uridine diphosphate glucose 
Unmodified cassava starch 

NCE Net CO2 exchange UV Ultraviolet 
NE 
NER 
nm 

Northeast 
Net energy ratio 
Nanometer(s) (10 - m) 

var. 
VFA 
vol. 

Variety(ies), varietal 
Volatile fatty acids 
Volume 

no. 
NPFs 

Number(s) 
Negative production factors 

VPD 
vpm 

Vapor pressure deficit 
Volume per million 

NPR Net protein ratio W West 
NPU Net protein utilization wk. Week 
NW 
OM 
oz 
P 

Northwest 
Organic matter 
Ounce(s) 
Probability 

WP 
wt. 
YFEL 
yr 

Wettable powder 
Weight 
Youngest fully expanded leaves 
Year(s) 

Pa. Pascal(s) 
PAN 
PCNB 

Pexoxyacetic ritrate 
Pentachloronitrobenzene 

a 
0 

alpha 
beta 

PDA 
PER 

Potato dextrose agar 
Protein efficiency ratio 

7 
6 

gamma 
delta 

pH 
pphm 

Hydrogen ion concentration 
Parts per hundred million 

e 
X 

epsilon 
lambda 

PPI 
ppm 
PSA 
pv. 

Pre-planting incorporation 
Parts per million 
Potato sucrose agar 
Pathovar. 

7r 

/ 

pi 
ptpsi 
Per 
Micro 

Ref's). 
reap. 
Rf 

Reference(s) 
Respective(ly) 
Retardation factor-

% 
> 
< 

Percent(age) 
More than, greater than 
Less than 

RGRs 
RH 

chromatography 
,Relative growth rate 
Relative humidity 

< 
> 
+ 

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

RNA Ribonucleic acid Diameter 
Rom. Romanian Much less than 
Russ. Russian Much greater than 
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FOREWORD
 

CIAT's documentation activities are focused on three research
areas: cassava (Alanihot esculenta Crantz) production and uti
lization, field beans (Phaseolus vulgaris L.) as grown under tropical
conditions, and tropical pasture species and their management. The
goal of the Documentation Center is to disseminate research results 
and report ongoing activities in these three areas. 

This journal of analytical abstracts, which replaces the former
combination of abstract cards and yearly cumulative volumes, is
designed to provide users with both an update service and a perma
nent record of information that contains essential data for their
search activities. The abstracts 

re
are categorized in broad disciplinary

fields to facilitate rapid scanning. Additionally, abstracts are subject
and author indexed to enable more comprehensive consultation.
Whe2n retrospective or exhaustive coverage of a topic is desired.
mechanized bibliographic searches of the entire document collection 
can be provided by CIAT's Documentation Center. Abstracts of all
articles that match the topic of interest are provided to users of this
mechanized search service. The full text of every article abstracted
by the Documentation Center is available, through the Center's 
photocopy service. 

No one publication can cover the whole range o: information
 
needs. Other CIAT publications dedicated to keeping users aware of
 
research developments in their respective fields include:
 

Pages of Contents - a current awareness reference to articles
published in more than 500 scientific and technical journals. Every
article indexed can be ordered through the Center's photocopy 
service. 

Cassava Newsletter (Yuca - Boletfn Informativo) - a technical
newsletter that provides information regarding cassava research in 
progress throughout the tropics. 

iii 



Pastos Tropicales - Boletin Infornativo - a newsletter on pasture 
research and on new developments in the tropical pastures network. 

Hojas de Frfjol - a newsletter on bean breeding, agronomy, and 
cropping systems, and on the activities within the bean researchers' 
network. 

We believe that each of these types of information plays a key role 
in research aimed at increasing agricultural productivity in the 
tropics. It is our hope that this range of publications satisfies the 
various information needs of our users. 
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A GUIDE FOR USERS
 

Components of a reference 	 Sequential number in this 

F journal 
0012 

1,-- 16172 II LLS I.F.F.; SILVIIRA, A.J. BATISTA, C.M.- FIITOSA, L.P.G.;-RI SILI)l . J.L.M. 1980. Aeticares soliveis emmandioca (Manrihfotesculcnta
Crantz). tSolublc sugars in cassava). Revista Ceres 27(151):325-328. Port., Sum. 
7n11l.. II Refs. 4 5 6 

8-.--Cassava. Laboratory experiments. Tubers. Analysis. Carbohydrate content. Clones. Brazil. 
9-	 Tolal soluble carbohydrates, reducing and non-reducing sugars on 10 cassava clones, culti

vated in tise %te of Minas (;erais, Brazil were analyzed. The analyses were carried out
spectrophotomettically by the Teies' Reagent after extraction by mechanical shaking withethanol 50% (vs%i. Av. obtained, inmg/g of green matu r, ranged from 1.3-7.8 of reducing,ugars; 6.1-21.8 .f non-reduchig; and 7.5-29.6 of total soluble carbohydrates. Statistical
analyses shoscd signilicant differences amoat 'srnes :, < 0.05), and acorrelation coeffi
cient (r = + 0.81 between reducing and non-reducing sugars. (Author summary) C03 

10 11 

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 11- 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 journal. 

Use of indexes 

The 	author and subject indexes at the end of this journal 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. 



Author index 

Here you will find the complete list in alphabetical order of 
the authors of the documents summarized in this issue. 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. 

'o 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 issue. 

Photocopy requests 

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

Documentation Services Unit 
Photocopies Section 
CIAT 
Apartado a6reo 6713 
Cali, Colombia, S.A. 

Paymlents can be made by check (in US dollars or Colombian 
pesos) payable to CIAT, or CIAT, AGRINTER or UNESCO coupons.
For Colombia the cost of each photocopy is Col.$4.00 or US$0.10;
for other countries, US$0.20. Payments should be made in advance. 

vi 
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BOO PLANT ANATOMY AND MORPHOLOGY 

0369 
10203 BAI, K.V.; JOS, J.S. 1981. A simple and rapid method of screening
stomatal distribution and trichomes in cassava. Current Science 50(17):773-774. 
Engl., 4 Refs., Illus. 

Cassava. Leaves. Stomata. India. 

Sixty-four genetic stocks of cassava were studied by adopting the adhesive peeling technique
in order to determine stoniatal distribution and hairiness. This technique consists insmearing the desired leaf with Fevicol, a synthetic adhesive resin having SH bond. The
,:1ared leaflet is allowed to dry for about I hi: later, the film of the adhesive can be easily
pecikd off and directly studied under the microscope. A wide variation of stoinata distri
butioi ranging from 3 0.3-73.7/unit area (27 8.2-676.8/mm") in different clones was established. The adhesiv,, ;icclings further revealed the presence of hairs in varying degress on
the leaf surface. S'Suminart by'1.G. Trans. by L.M.I.) 1300 

0370 
16666 LIU, M.C.; YANG, L.S. 1982. Histological examinations of anther's 
structure and its callus origin in Taiwancassava. Sugar 29(1):8-14. Engl., Sum. 
Engl., 18 Rcfs., Illus. 

Cassava. Anthers. Pollen. 

The structure and callus origin in cassava anthers were histologically investigated. Morphology of male flowers and of pollen, histology of anthers, and the site of anther callus for
mation are described in detail and illustrated. Among the various structures in an anther, a 
specialized endothecium of microsporangial wall and a feature mosaic configuration onpollen surface were observed. Callus was initiated from the endothecial cells and proliferated
also from the intermicrosporangial stripe. (Author's sulnnar.i0 BOO 

When requesting photocopies, do not 
forget to cite the five-digit number ap
pearing at the uIoer left-hand corner of 
each reference. 

http:sulnnar.i0


COO PLANT PHYSIOLOGY 

0371 
16267 REY. H.; MROGINSKI, L.A.; FERNANDEZ, A. 1980. Inducci6n in ritro
de callos y raices en explantos de seis cultivares de mandioca (Manihot esculenta
Crantz). (In vitro induction of callus and root formation in explants of sLy cassava
cultihars). Phyton 39(1):161-170. Span., Sum. Span., Engl., 16 Refs., Illus. 

Cassava. Laboratory experiments. Tissue culture. Culture media. Cultivars. Plant-growth
substances. Propagation. Roots. Argentina. 

Leaf, shoot, and anther explants from 6 cassava cv. were cultured in vitro in Murashige &Skoog (M.S.) medium supplemented with different auxins and cytokinins. The M.S. medium 
+ I mg 2,4-D/I +0.5 mg K/I was one of the best for callus formation. Callus originated roots 
but not shoots. Cytologic analysis of the callus cells showed that most cells have 36 chromo
sonies, although some have 37, 38, 39, or 40. (Author's sunmmary) COO 

0372 
16268 IKE, I.F.; THURTELL, G.V. 1981. Response of indoor-grown cassava to 
water deficits and recovery of leaf water potential and stomatal activity after water 
stress. Journal of Experimental Botany 32(130):1029-1034. Engl., Sum. Engl., 14 
Refs., Illus. 

Cassava. Laboratory experiments. Water stress. Leaves. Stomata. Plant physiological 
processes. 

In greenhouse trials cassava was grown at soil water potentials of -0.01 to -0.03 MPa. Leaf

wilting occurred in acropetal succession at leaf water potentials between -0.9 and -1.1 
 MPa. 
Only severe water stress caused discoloration and abscission of basal leaves. Leaf resistance
\%,:s independent of leaf water potential above -0.5 MPa.but increased as the potential fell
below this. Leaf water potential recovered rapidly within 0.5 h after rewatering. The max.
value after rewatering depended on the severity of the water stress. fStmmarj, by FieldCrop

Abstracts). COO
 

0373 
16142 \\ARRINER, S.A.; ASIIER, C.J. ; E)WARDS, D.G. 1981. Effect- of root 
temperature on growft and nutrient uptake of cassava (Manihot esculenta Crantz).
In Cassava Research Program. St. Lucia, Australia, University of Queeisland.
Delvirtment of Agriculture. pp.96-97. lnl. 

Cassava. Laboratory experiments. Temperature. Roots. Growth. Nutrient absorption. Aus
tralia. 

A greenhouse expt. was conducted to determine the effect of root temp. on the growth of"6 
cassava cv. (MAUS I, M ALUS 7, MAUS 15, MAUS 19, M AUS 21, and Ceiba) in solutions 
maintained at adequate concn. , ' all essential elements and also to identify nutrient limi
tations on growth through plant analysis. lach of the 7 root temp. (14.5, 17.0, 20.8, 24.5,
28.1, 32.5, and 37.2°C) was assigned to a flowing culture solution unit. All cassava cv. had 
a root temp. range for 90% max. top dry wt. of only 3-5°C. l'lemental analysis of plant tops 
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indicated a slight Mg deficiency at root temp. of 14.5, 17.0, and 37.2'C in cv. M AUS 1, 
M AUS 19, arid M AUS 21. Cassava is more sensitive than other crops to root temp. 
variation,its optimum being 28°C. (Summary by 'EG. Trans. by L.M.IK') COO 

0374 
11098 SANTOS, Z.G. DOS; TUPINAMBA, E.A. 1979. Defici~neia de mangan~s 
em mandioca (Manihot esculenta Crantz) no Estado de Sergipe. (Manganese 
deficiency in cassav'a in the state of Sergipe). In Congresso Brasileiro de Mandioca, 
1., Cruz das Almas-BA, 1979. Anais. Bahia, Brasil, Empresa Brasileira de Pesquisa 
Agropecuciria. Departamento de Informaqf'o e Documentaq.o. pp.279-291. Port., 
Sum. Port., Engl., 21 Refs., Illus. 

Cassava. Field experiments. Mineral deficiencies. Mn. Chlorosis. Brazil. 

In order to determine the relationship between the appearance of interveinal chliorosis on 
cassava leaves, the nutritive state of the plant, and soil conditions, samples of leaves from 
chlorotic and non-chliorotic plants of cassava cv. Caravela were taken and analyzed as well 
as samples from the surrounding soil in an expt. conducted in the municipality of Arauli, 
SE, Brazil. At levels < 20 ppm in cassava leaves Mn was found to cause chlorosis. Soil pH 
values > 5.8 and Ca' and Ca' + Mg' contents > 3.8 mneq/100 g, resp. seem to be related 
to the decrease in Mn content in cassava leaves and the appearance of external symptoms 
of Mn deficiency. (Author's suininar,)COO DO 1 

0375 
16291 I'EREIIRA, A.R.; MACIIADO, E.C.; CAMARGO, M.B.P. DE 1982. Solar 
radiation regime in three cassava (Alanihot escitlentaCrantz) canopies. Agricultural 
Meteorology 26(1 ): 1-10. Elngl., Sum. Engl., 42 Refs., Illus. 

Cassava. Plant physiology. Solar radiation. Canopy. Leaves. Brazil. 

'[le solar radiation regime above and within the canopies of 3 cassava cv. with different 
plant structure and leaf geometry during the period of max. LAI is described. Cv. Branca 
de Santa Catarina (218 cm tall with high branching and large leaves), IAC-12-829 (184 cm 
tall with low branching and large leaves), and IAC-7-127-1racema (176 cm tall with high 
branching and narrow leaves) were planted on a 50 x 170 m flat field at the Campinas
1.xptl. Station, instituto Agron6mico, Campinas-SP, Brazil. For solar elevation > 200 
and clear sky conditions, the near infrared (NIR) and photosynthetically-active radiation 
(PAR) were, resp., 0.54 and 0.46 of the incoming solar radiation. During the period of max. 
LAI, plant structure had no apparent effect upon tl., crop retlection, transmission, and 
absorption coefficients which were, however, functio. of solar elevation. NIR was always 
more reflected and transmitted but less absorbed than PAR regardless of the plant structure. 
For the wavebands considered the following radiometric relations were, in general, obtained: 
(I) incoming radiation, IPAR = 0.85 INIR; (2) reflected radiation, RPAR = 0.07 RNIR; 

=(3) net solar radiation, NPAR 1.29 NNIR; (4) transmitted radiation, TPAR 0.5 TNIR. 
(Author s simnlnar') COO 

0376 
16621 COELIO, K.J.F.; OLIVA, M.A. 1981. Efici6ncia no usode .igua em plan
tasjovens de mandioca (Manihotesculenta,Crantz)submetidas i defici~ncia lddrica. 
(Water use efficiency in .oung cassava plants submitted to water stress). Agrope
cuiria Tcnica 2(1 ):20-30. Port., Sum. Port., Engl., 23 Refs., Illus. 

Cassava. Laboratory experiments. Cultivars. Water stress. Transpiration. Water requirements 
(plant). Photosynthesis. Brazil. 

The effects o1 water stress on water loss due to transpiration and CO 2 fixation were studied 
in 4 cassava cv. (Sutinga, Cacau, Gigante Branca, and Mantcig'o). Total plant resistance to 
drought was evaluated considering leaf diffusive resistance and the transpiration rate as 
prevention parameters. The rate of photosynthesis, the water compensation point, and 
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water use efficiency were used as tolerance parameters. Max. rates of photosyn thesis wereobtained with the highest water contents. As the relative water content of the leaf decreased, net photosynthesis and transpiration for all 4 cv. were reduced. Cv. Cacau had thestrongest stomatal sensibility to water stress; cv. Gigante Branca presented the lowest watercompensation point and only at 80% relative water content stomatal closure increased.Water use efficiency was higher in turgid plants, except with cv. Sutinga and Gigante Branca
which showed a certain tolerance to water stress; other cv. were less tolerant to dehydration.
(Author's sunmmary) COO DO I 

0377 
17505 VILLE GAS, C.D.; BAUTISTA, A.T.; COTIJO JUNIOR, F.R. 1981.Accurate and rapid techniques for leaf area measurement in cassava and sweet 
potato. Radix 3(1): 10. -ngl. 

Cassava. Leaves. Leaf area. 

tour
techniques of measuring leaf area (planimotric. weighing, square counting, and statisti
cal methods) in cassava and sweet potato were evaluated to determine the most rapid and 
accurate method. A total of 120 leaves each of cv. BNAS-51 (sweet potato) and GoldenYellow (cassava) were used. Among the 4 tecMiques used, the statistical method proved to
be the most rapid technique for both crops since the amount of time spent was shorter than
the other 3 methods. The planimetric, statistical, and weighing methods were the most 
accurate. Suntnarv by 1KG. Trans. bj' L.M.FI) COO 

0378
16143 ZAMORA, 0.; WILSON, G.L. 1981. Canopy photosynthesis. In CassavaResearch Program. St. LuLia, Australia, University of Queensland. Department of

9 8Agriculture. pp. -99. Engl. 

Cassava. Field experiments. Cultivars. Photosynthesis. Canopy. Planting. Spacing. Australia. 

Two field trials were carried out, followed by greenhouse studies, to determine the photosynthetic productivity of cassava canopies. In the Ist trial cv. M AUS 7 was planted at a
density of 20,000 plants/ha. ['or most of the season there was a greater depth of the canopy
in terms of both height and LAI. The possibility that canopy structural changes mightimprove light penetration characteristics was examined in the 2nd trial. Cv.M AUS 7 and
M AUS 13 with different leaf shape were used at 3 plant densities (20,000, 40,000, and80,000 plants/ha). Most of the photosynthesis occurred in a relatively shallow leaf layer,regardless of plant density and cv. Thiere were no differences between the cv. in totalphotosynthetic activity, but there was a large population effect. (Sumnary ),'1.G. Trans. 
iy L..I.M.} COO 

0379
12974 MALSHIIMA, M.; URITANI, I., ASAHI, T. 1980. Effect of temperature
on the activities of cytochrome c oxidase and respiration in cassava root mitochon
dria. Agricultural and Biological Chemistry 44(10):2493-2494. EngI., 7 Refs., Ilus. 

Cassava. Enzymes. Biochemistry. Plant physiological processes. Mitochonaiia. 

The temp. dependence of cytochromc v oxidase activity and respiratory rate of cassava rootnfitochondria was studied. Crude mitochondrial fraction was prepared from the homogenate
of root pulp by differential centrifugation and then fractionated to obtain . purifiedfraction which was suspended in 0.1 illKCI. This was subjected twice to sonic oscillation
and centrifugation and then suspended in 50 nAl of Tris-acetate buffer (0.25 Al sucrose).
Cytochrome c oxidase activity in the submitochondrial particles was determined; anoxygenelectrode apparatus was used to assay the respiratory activity of the crudemitochondrial fraction and an electric therm oregulator controlled the temp. Two transition
terip. were observed on Arrhenius plots. It is reasonable that the transition temp. of 
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cytochrome c oxidase activity is different from that of respiratory activity due to the rapid 
reaction of tie 1st. There is a transition point in the Arrhenuws plot for cytochrome c 
oxidase activity of initochondria in plants grown in tropical or subtropical zones but not in 
cold or temperate areas. (Summary by LB. Trans. by L.M.IF) COO 

See also 0493 
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COl Plant Development 

0380 
16279 INDIRA, P.; RAMANUJAM, T. 1979. Effect of photoperiod on tuberi
zafjon in cassava. Journal of Root Crops 5(1/2):39-42. Engl., Sum. Engl., 6 Refs., 
Illas. 

Cassava. Photoperiod. Growth. Tuber development. Tuber productivity. India. 

The effect of photoperiod on plant growth and tuber development in cassava var. M-4 was 
studied under 8-, 12-, 16-, and 20-li day periods under field conditions. The 12-11 day length
affected tuber formation when compared to short- and long-day treatments; however, tuber 
development was promoted when plants sscre exposed to 16- and 20-h photoperiods. The 
short-day (8 h) treatment reduced tuber siZe ,, well as tuber yield. (Author's stwnnar') COI 

0381 
13404 SALADAGA, F.; SIBIDOS, R. 1979. Study on the flowering behavior of 
280 local and introduced cassava varieties at different dates of planting. Radix 1 (1): 
14-15. Engl., 8 Refs. 

Cassava. Field expeiiments. Cultivars. Germplasm. Planting. Timing. Flowering. Philippines. 

The flowering behavior of different cassava cv. of the germplasm collection of the Philippine
Root Crop Rewearch and Training Center was studied to provide basic information on 
selected accessions under conditions of the Visaya State College of Agriculture. Twelve 
plantings were set up at monthly intervals. -ach var. in the monthly planting was allowed tostay in the field for 18 muo. Observations were recorded for each planting on the no. of days
to flower, duration, and flowering behavior. When cassava var. were planted at different 
dates, differences in flowering behavior \%crc noted, the highest amonunt of flowering among 
var. being in Oct., Nov., Jan., and Feb. A particular var. may flo\wer at a certain planting
date, but no var. was observed to flower in all plantings. Regardless of the planting date, 
age and duration of flowering are functions of plant genetics rather than of the effect of 
seasonal fluctuations during the crop season. (,Swnoari' y 1,.G. Trans. by I..M.I') COI D02 

13587 RAMANUJAM, T. 1980. Influence of late branching on the yielding
capacity of cassava under rainfed condition. Journal of Root Crops 6(1/2):57-58. 
Engl., 5 Refs., Illus. 

Cassava. Research. Branching. Leaf area. Growth. Dry matter. Tuber productivity. India. 

A study was conducted to compare the yielding ability of branched and nonbranched 
cassava plants. A total no. of 250 iai-.L of cv. 11-1687 were maintained in a block. Leaf 
area, plant growth, and l)M distribution among 25 branched plants were compared with 25 
nonbranclied plants selected at random and tested for significance. Branching in 1t-1b87 
occurred 120-150 days after planting. Growth parameters recorded at harvest indicated 
that the nonbranching plants grow significantly taller than the branched plants. The no. of 
nodes/plant was higher in brantihed plants: however, the internodal length of lateral 
branches was longer whien comp:ired with the main shoot. The av. leaf no./plant and LAI 
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observed during the 5-10 mo. period were significantly higher in branched plants (1 30-2.96)
than in nonbranched ones (72-2.03). Mean tuber yield of branched plants (3.6) was higher
than tile nonbranched ones (3.3). A mre baianced MS distribution was observed in the 
branch,:, population. (Sumimars, b., F.G. Trans. by L.M.IF.) COI D03 

0383 
17520 TAVORA, F.J.A.F. ;QUIROZ, G NI. 1)lE; PIN1IO. J.L.N. 1)F; NI. 1.0, F.I.
0. 1982. Comportamento de cultivares de nvindioca corn diferentes caracterfsticas 
foliares submetidas a diversas densidad-s de plantio. (Behavior oj caso'ra c'ltivars 
with ldij.ifrent leaf characteristicsgrown ulnder dil~trent plant populalios). PeStui
sa Agropcuiria Brasileira 17(3):4 17-431. Port., Sum. Port., Engl., II Refs., Illus. 

Cassava. Field experiments. Cultivars. Planting. Spacing. Dry matter. L.eaf area. larvest 
index. Tuber productivity. Brazil. 

A field trial was conducted on the eastern coast of the state of Ccari, Bra/il, from March 
1978-Aug. 1979 (2 growing seasons) to study the behavior of 2 cassava cv., l)o Cci and 

Saracura, with broad- and narrow-lobed leaves, resp., grown under varying population densi
ties. The pattern of the plant DM accumulation and distribution was also studied. The LAI 
of the cv. showed max. values 4 and 15 ioo. after pl'nting, corresponding to the rainy 
seasons of 1978 and 1979. Cv. Saracura showed a higher LA! .9 :111population densities, the 
highest differences taking place during the 2 rainy seasons. The LAI followed clsely tile 
amount of rainfall in the cxptl. area. Cv. Saracura had considerably smaller leaves than l)o
C~u. Both cv. had larger leaves during the 1st growing season. Cv. Saracura slightly
-utyjelded l)o C&u in total birniass, root yield, and had a higher Ill. For both cv. the HI was 
highest 7 too. after planting. The best perf'i lance of cv. Saracura does not secn to be 
related to its narross-lcaf lobes but to the ability of this cv. to rapidly produce a high LAI 
and to translo-ate larige amounts of )DNI to the roots. [or both cv. root I)Mwas reduced 

ith increasing plant poputat ,,ns. (A uthor's sutmmary) CO1 102 

0384 
17521 FAIIL, J.Il.: MACIA)O, I.C.; PERIIRA. AR.; ARRUDA, IV.; LORKN-
ZI, J.O. 1982. Caracteristicas fisiol6gicas de trfs cultivares de mandioca. (Phi'sio
logical charactristics o*I thre casara ('litirars). Pesquisa Agropecuiria 1trasileira 
17(3):399405. Port., Sun. Port., I ngl., 16 Refs., Illus. 

Cassava. Field experiments. Cultivars. Planting. Spacing. Ilarvest index. Leaf area. Growth.
 
Dry matter. Brazil.
 

Root production, Ill, and LAI of 3 cassava cv. (Bianca de Santa Catarina, IAC-12-829, and
IAC-7-127-Iracema) ws'ere not significantly affected by planting densities (10,000, 16,666,
and 25,000 plants/ha. Ill asymptotically approached the value 0.67. Cv. whose stems 1ad 
tie highest st. had the lowest root wt. Max. LAI achieved for all var. was 4.0. Cv. IAC-I 2
829 and Btranca de Santa C;1arina had the highest root yield, sshile llranca de Santa Catari
na also had the highest plant wt. Max. C(,R were 11.5, 10.2, and 8.8 g/m2 /day for 1Branca
de Santa Catarina, IAC-12-829, and IAC-7-127-Iraceina, resp. Max. root growth rate 
followed the same sequence with 6.9, 6.3, and 6.2 g/in /day, resp. Accumulation of I)Min 

n .'the roots began only after the plants had approx. 270 g/m (Author's suonar')C0t 1)02 

0385 
16153 III-RItUS, R.C.; WILSON, (i.L. 1981. Sprouting of cassava from stem
cuttings. In Cassava Research Program. St. Lucia, Ausrni:lia, University of Queens
iand. Departnent of Agrlture. pp.48-49. Ingl. 

Cassava. Cuttings. Storage. Temperature. Germination. Australia. 

1lie sprouting of cassava i's. M AUS 7 was studitd in relation to the storage conditions of 
stei cuttings and to tenp. durin!v' tie sproiuting of sterns cut by diffeient methods (trans. 
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vrse, oblique, rough). the cutting methods gave sigitificantand None of differences in
 
sprouting characteristics total tresli wt. of new growth at emergence or time to emergence).
 
Temp. during sprouting had mark: d effects on the rate of sprouting. Sprouting was not
 
adversely affected by the storage of cuttings up to 32 (lays at anibient tenp.; however, RIi
 
during storage had a marked effect on subsequent sprouting. (Suoniaiv bY FG. Traits. bY
 
L.M./".) CO 1)02 

0386 
16670 CO1LIIO, K.J.l. 1980. Produtividade primiria e efici~ncia no uso de 
•igua de mandioca (Manihot esuh'tnta, Crantz), submetida a deficincia hdrica. 
(Prhimar'v roduIionI alld watetr ius' eihiincr o] (ass'ara suhje to'dto water stresss). 
Tce Nlag. Sc. Vi-osa.-NMt;, Universidade Federal de Viqosa. 36p. Port., Sum. Port., 
59 Refs., l1u1s. 

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

The effect of increasing water stress on w'ater loss and CO 2 fixation was studied in cassava 
cv. Cacau, Manteiga4 , Sutinga, and Gigante Branca. Total plant resislace to drought was
 
estimated using leaf' dilTusion resistance and transpiration rates I.-;prevention parameters
 
and the rate of phtosynthesis, water cotmpensation) point, aid water ise efficiency 
 as 
tolerance paramleters. It) turgid plants, tihe rates of I)lotosynthesis decreased as CO 2 conn. 
inside the system decreased. "Ilie water compensation point for cv. Manteig~o occurred at a 
higher relative water content than other cv., the lo\\est being that of cv. Gigante lran:a. 
When water stress increased, transpiration rates were reuLIcd aild a tendency to stabilize 
about 70% of the relative water content was observed. Cv. Cacau showed a strong stoilatal 
reaction to water stress. Cv.Gigante Iranca showed a certain tolerance to water stress; other 
cv. were not tolerail to dehydration. (vtt'actd fi'otau thor' sunnnar. Trans. hi, LA..IK) 
COI 

0387 

17557 MABANZA, J.; JONARD, R. 1981. La multiplication des clones de 
manioc (lattitot e'scuh'nta Crantz) i partir d'apex isotks in vitro. (MAtltiplication 
of caussara clones fi'ontopexes ctlttired ilmitro). Cotuptes Rendus des Seances ie 
l'Acaddnie des Sciences (Sfrie Ill) 292(1 3):839-842. Fr., Sum. Fr., ngI., 8 Refs., 
llhus. 

Cassava. Tissue culture. Culture media. Plant-growth substances. Plant development. 

Al expt. was carried out to assess callus growth frotn cassava plant apexes cultured in vitro 
and kept ini a Murashige & Skoog mineral solution containing different concn. of growth
substanues: benzylamine purine (BAP), 0.5 rag/I; NAA, I mg/1; and GA, 0.1 mg/I. Apexes 
produced callus capaItble of inteise budding. When first kept ina solution containing BAP-
NAA leaf budding occurred: rooting of leaf buds was promoted when transferred to a 
solution low it NAA. A single explant may produce more than 50 plants inabout 40 days. 
.'Sttntonarr.rh J.L.S.) CO I 

Se! also 0395 0435 0474 0.178 



C02 Cyanogenesis 

0388
16656 NARTEY, F. 1977. The biogenesis and metabolism of cyanogenic
glucosides in germinating cassava seed and seedlings. In Leakey, C.L.A., ed. Sym
posium of the International Society for Tropical Root Crops, 3rd., Ibadan, Nigeria,
1973. Proceedings. ibadan, International Institute of Tropical Agriculture. pp.145
158. Engl., Sum. Engl., Fr., Span., 24 Refs., Illus. 

Cassava. Seed. Analysis. Cyanogenic glycosides. Linamarin. Lotaustralin. IICN. Metabolism. 

Analyses of storage lipids (47%) and proteins (34%) of cassava seeds indicate that these
cotld be nutritionally and industrially useful sourcc-s of vegetable fats and proteins.
Seedlings have high lipolytic and proteolytic activities. In seedlings storage lipids are 
converted to carbohydrates. Valine and isoleucine are incorporated resp. into the cyano
genic glucosides linamarin and lotaustralin. Seedlings of both bitter at . sweet cv. contain 
large amounts of cyanogenic glucos:ides. Electron microscope and tncer studies showed that
the biosynthesis and metabolism of cyanogens, cyanide, proteins, and lipids are associated
with specific organelles and microbodies which become apparent after 10 days of active seed 
germination. (Author'ssummntary, C02 C03 

9 



C03 	 Chemical Composition, Methodology 
and Analyses 

0389 
16276 LONGE, O.G. 1978. Carbohydrate constituents of different cassava 
varieties grown in Nigeria. Journal of Root Crops 4(2):1-8. Engl., Sum. Engl., 
20 Refs. 

Cassava. Cultivars. Tubers. Dry matter. Sugar content. Pulp. Cortex. Protein content. 
Ash content. Nigeria. 

Tubers of 4 improved 'assava cv. and 14 locally grown cv. from Nigeria werc separated 
into peel and pulp, and both sections were analyzed for DM, proximate composition, 
starch and -sugars, and cell wall constituents. 1)M content (%) in pulp varied from 15.5 
in Okobo to 33.5 in 60506 (mean 26.37 ± 5.61); ether extract (%) was 0.41 in Bloma Ii 
to 0.81 in 53101 (mean 0.59 ± 0.11); ash 1%) was 0.68 in 60506 to 5.74 in Ino (mean 
2.44 ± 1.56): CP (%) was 0.99 in Birakpo to 4.52 in Ozu Nwagwe. Wt. of pulp as %of 
the tuber was 52.32 in 60447 to 84.23 in Ife (mean 77.5 - 7.6). Ethanol-soluble sugars 
(fructose, glucose, maltose, sucrose) and starch were determined in pulp; total soluble 
sugar, as % I)M,ws'as 2.21 in 60506 to 9.37 in ino. (Summnar, bY lbod Science and 
Technology,Abstracts)C03 GO1 

0390 
16241 FUKUBA, I1.; MENDOZA, E.M.T. 1982. Determination of cyanide in 
cassava. itUritani, .; Reyes, E.D., eds. Bio-resources investigation on production, 
storage, processing and vegetation of root crops in the tropics. 1981 Interim 
Report. Nagoya, Japan, Nagoya University Coop( ationm. pp.48-62. Engl., Sum. 
Engl., 4 Refs., Illus. 

Cassava. 	Laboratory experiments. Cultivars. Analysis. IICN content. Tubers. 

In order to gain fundamental data on cyanc-genic glucoside contents in cassava, cyanide 
contents of cas~av'a tubers and leaves were determined by 3 different methods (alkaline 
picrate, pyridine-pyrazolone, and isotachoelectrophoretic) following the release of cyanide
from cyanogenic glucoside by added partially purified linamarase. Cv. Lakan W 78 and 
S.M.I. 150 belonged to the sweet or edible type; D:.vao City 6, W 236, M Mex 59, Mamneya 
Black Twig, NI Col, and B.S.C. to the intermediate type (moderately poisonous), while the 
other cv. tested belonged to the bitter or dangerously poisonous type. Cyanide contents 
determined by alkaline picrate methodthL. were higher than those obtained by the other 
2methods. (Author'ssumtnary) C03 1104 

0391 
16269 CUNIIA, C.M.C. DA; NEVES, M.DE F.S.; SOARES, J.B. 1980. Fontes 
aniliceas para a produq'o ilcooi. (Sources of starch for alcohol production). Cien
cia Agron6mica 10(l):23-25. Port., Sum. Engl., 3Refs. 

Cassava. Tubers. Starch content. Cultivars, Brazil. 

The two main sources of starch available in NE Brazil for the production of ethyl alcohol 
are cassava roots and the babassu (Orbignva speciosa) coconut. Tlhe determination of starch 
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in tie inesocarp of tie coconut and iii several cassava var. traditionally cultivated in tile 
state of Cear is given. A large dift~e ence \;'a; Iound in the amount of starch among diese var. On the other hand, almo:;t 1no dil(ftrencc in tihe startchconz -,nt*fFie babassu has been 
detected. (Author's sitimtar.) C03 

0392
16274 MOORTIIY, S.N. 1978. Physical and chemical properties of cassava seed
oil. lournal of' Root Crops 4(2):13-15. Ingl., Sun. Engl., 4 Refs. 

Cassava. Seed. Composition. Analysis. Fat content. IICN content. India. 

Seeds of indipenus cassava ws'ere pooled and sampled f'or oil composition. Physical proper
ties of tile seed oil were a very pale yellow color, a taint odor, a refractive index at 29' C of
1.47 1538, and a specitic gravity of 0.8637. Chleical exaninaltions showed th oil to have
;in undetectable ItCN content, I value of 120, saponification value of 145, acid value of
4.0, and a ) eroxide valute ofl' 0.. The' lipid was 8.5% paInitate, 2.1 % stearate, 14.1 % olcate,
62.84% linoleate. 6.05% Iinoleoate, and 6.491%unidentilied. Comparison is made betwe,
the lipid of ca ssava seeds and that 'ofsrntlo\r, soybean, sal'llo\er, aind castor oil plants.
(StrtourY'hrYFood Scienc IrCchmnloi.'r 1bstractsi (03Tid 

0393
17506 I'OSAS, M.T.D.: ROA, C.C. 1981. Processing lessens hydrocyanic acid 
content of cassava tubers. Radix 3 ():8-9, 19. l-ngl., 7 Refs. 

Cassava. Cassava tubers (vegetable). Dried tubers. IICN content. Cultivars. Philippines. 

An expt. with 5 cassava var. (Cotlibia, Kadabao, IIawaiian 5, Golden Yellow, and Java
IBrosw n) showed that fresl tubers yielded the highest I ICN concn. (av. I I I rng/kg), lollowed
by cooked tubers (65 nig/kg)u,and by dried ttbrs (21 rnig/kg). (Smmr I t,4hstracts on 
Tropical ,lgriculture)('03 

0394
16678 TORO, J.C.; CAIAS, A. 1982. Determinacri6n del contenido de materia 
seca y almidhn eni yuca por el sisterna de gravedad especifi,-a. (D roeriiation of
do, oratter aid starch citent in casarahI, the spiic4i graritr hechnti(lnr. IP Cin
tro Internacionral de Agricul tur Tropical. Prograrna dc Yuca. 1982. Yuca: investiga
cirn, producci6n y utilizaci'n. Cali, Crilormbia. pp.567-575. Span., 6 Refs. 

Cassava. Dry matter. Starch content. Tlubers. Analysis. Colombia. 

The specific gravity techniquie a siriple and pr:ictical method) to determine DM :,rd starch
 
content in cassava root, is described: the materials used and the metlhodology arc included.

A conversiron table tr dletermine I-)M and starch % iii cassava 
 is given. (Strinmar h' :(G.

Trans. hy L.M..) ('03
 

0395
17200 COOKI:, RI).; CRUZ, I.M. DE- LA 1982. The changes in cyanide content 
of cassava (Aanihot tsctlthnta Crantz) tissues during plant development. Journal of
the Science of Food and Agriculture 33(3):269-275. lIngl., SIMr . Engi., 21 Ret's., 
Illus. 

Cassava. l.eaves. Apical meristems. Cortex. Roots. hlCN content. Growth. Costa Rica. 

Tire cyanide ciicn. in tire leaves, nterisleiris, root cortex and rooit parec'tynial tissues oif 
cassava cv. Valencia were irvcstigaed at 2-inrr. intcrvals rrp to a plant age of 17 rio. Six 
plants w'cre analyzed at each interval and sampling iethods investicated to ensure that thecyanide estiriations (by enzylmic assay) were represelntative (or each tplan t. Root \ield/puirlu
iIcreaNd to I(I in,. and thein remained almost constant to 17 niii. Leaf wt./planit iarclire 
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a max. at 6 to. (380 ,/plant), decreased to 12 m. and fien slowly increasid. Cyanide 
conch, in the root Parenchtymal tissue and root cortex were nt signiticantly different 
between 6 and 14 ino.; both tissues displayed peak conch. at 6 and 14 tuo. Cyanide cunen. 
maxima in the leaves appeared to precede those shown by the roots. Meistcm conen. 
sitowsed similar trends to those shown by the leaves. The precise plant age at harvest had 
little ettect on tile potential toxicity of' the roots. A modification to the earlier published 
procedure for leaf tissue i%described. [ie cyanide con. in old (green) leaves was < 50% of 
that it) young leaves of the same plant. In tra-leaf and inter-leat' cyanide conCh. variations are 
described, a l the importance to low-cyanide cassava screening programs indicated. 
(..Il hor S 5ininttari') ('(13 CO 1 

0396 
17522 ROSSI, S.J.; FIORZI-, R.; CAVALCANTE, V.M. DE- S.; FARIAS, II.R. 
D)111981. Curvas de teor de umidade de equilibrio e calor latente de vaporizaqo 
para castanhas de caju e raspas de mandioca. (Moisture level equilibrium con,es 
and latent heat o.f iaporizatio, fbr cashew ntts and cassa'a). Revista Brasileira de 
Armuazenanien to 6(21:5-10. Port., Sum. Port., lFngl., 8 Refs., Illus. 

Cassava. Cassava chips. Water content. Statistical analysis. 

Tie static inletLhod of diftcrent saturated salt solutions was used to determine moisture level 
equilibrium curves for caslhe w nuts amnd cut into rectangular bars 3.0 cm in length, atcassava, 
tcliip. of 20, 35, ait 50"('. The parameters of the equations of Iletiderson-Thompson and 
of' Roa \were ohtaineL by lealls (it' nonlinear rc.nc-ssion using the computer program availa
ble at the computation center of the U. tederal da Paiaiba (llrazil). TIe latent heat of water 
vapsirizatiomi o tile prsoIcI, as a function Of' its MC, was determined ott the basis of the 
moiitre level eituilibrisiii curves obtained ani by the equation used by Othner, concerning 
a uijuid-vapor ssetln it esluiilibrium. For lii determination, a calcults program was de
veloped tor tie ca lctlaor TI-59. {ltithors sutmmurr) C03 

0397 
17545 1IO\VI'ILl R, RI.: EDWARDS, l).G.; ASItI' R, C.J. 1982. Micronutrient 
deficiencies and toxicities of cassava plants grown in nutrient solutions. I. Critical 
tissue concentrations. JourIal of' Plant Nutrition 5(8):1059-1076. Emtgl., Sui. 
t.tngl., 27 Refs., Ills. 

Cassava. B. Cu. Mn. Zn. Mineral deficiencies. Toxicity. Plant tissues. Mineral content. 
I.eaves. Laboratory experiments. 

Ttie programmedit nutrient addition techni q u e was used in a series of 5 expt. to detertnine 
the response ii growvtt ant micronutrietit content of cassava cv. N1Aus 10 to 8 supply levels 
off B Cii, Ie, Ni, and Zn. 'e 9-wk.-Iong expt. utilized 22 /-pots of nutrient solution. 
Supply levels tr each micronutrieitt covered the range From severe deficiency to toxicity.
('ritical tissue conci. tor deficieicies were tetermiined by relating total DNI production to 
the nutrient conci. in itie youngest uilly expanded leaf blades. Critical conch. were: B, 35; 
Ci, 6 MI. 50: and Zn, 3(1. Critical coneh. fior toxicities in the same index tissue were (pg/g):
11, 100: ('i, 15: Mit, 250: and Zn, 120. In the Fe expt., tile data \%ere too variable to allow 
precise determination of critical coulcii. for deficiency and toxicity. Critical micronutrinct
coien. il tile petioles of tihe youngest tilly expanded leaves swere also determined, but 
oftered iii advatta over the leaf blades. (Author's suimari}se C03 D01 

0398 
17560 13ATTISTI. C.R. I)1': 'l'IKLI:S, F.F.I-.; COILIIO, D'.; SILVEIRA, A.J. DA: 
IIAISTA. C.M. 1981. i)eterminaquo de toxicidade cianog~nica e carboidratos 
solsiveis totais em cultivares de mandioca (,tlanihot esculta Crantz). (Deterlni.
natio, o.1 yawiogqs'hl to/iilT ond total solhthh carboh*vdralesin cassava cultivars}. 
Revista Ceres 28159): 521-525. Port., Stirn. l'igl., 8 Rel's. 

Cassava. Cultivars. IICN content. Soluble carbohydrates. Tubers. Brazil. 
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Total soluble carbohydrates and ItCN contents were determined for 10 cassava cv.(Pirassununga, Manteiga, Sabar enlre Rios, Vassourinha, Branca de Santa Catarina, Mico,
Preta de Quilombo, Guaxup6, SFG-2-204, and Liogana Ladr~o) grown in the state of MinasGerais, Brazil. Lowest I1CN toxicity was found in cv. Pirassununga, "hich also was the
highest in total soluble carbohydrates. The cyanide contents of the 10 cv. ranged from 0.10
0.21 mg HCN/g green matter; and total soluble carbohydrates from 12.93-29.91 mg/g greenmatter. The correlation coefficient between HCN and total soluble carbohydrates was only
-0.13. (Author's summary}I C03 

0399 
17561 TELES, F..F.; OLIVEIRA, T.T. )E; ALMIIDA, M.G. Dl; SILVEIRA,
AJ. DA; BATISTA, C.M.; REZENDI-, J.L.M. 1981. A determina o do .icido 
cianfdrico em mandiocas (Manihot esculenta Crantz) por difusao. (Determination
of hvdrocyanic acid in cassava b' diffitsion analysis). Revista Ceres 28(159):458
467. Port., Sum. Port., Fngl., 9 Refs. 

Cassava. IICN content. Tubers. Analysis. Laboratory experiments. 

A new method for actermining ItCN in cassava roots, using Conway diffusion cells, was
developed. Photometric measurements were carried out with tie use of die Teles reagentat 540 nut. The new method is safer and cheaper than conventional assays, and allowsbatch analysis of 60 samples. A detailed description is given of the technique thus
facilitating repetitions by other lab. (Author's sumntar') C03 

0400 
17562 MIRADA, L.C.G. t)-; COELIHO, D.T.; TELLS, F.F.F.; SILVEIRA, A.J.DA; REZENDE, J.L.M. 1981. Comparaqaio entre os tcores de amido e icido ciani
drico de alguns cultivares de mandioca (,Alanihot esctlentta Crantz) cultivados em
Minas Gerais. (Comparison of starch and hyrdrocr*anic acid contents of several 
cassara cultirars grown hiMinas Gerais). Revista Ceres 28(160):555-559. Port., 
Sum.Port., lngl., 14 Refs. 

Cassava. Cultivars. Starch content. IICN content. Tubers. Brazil. 
Twenty cassava cv. grown in the state of Minas Gerais, Brazil, were analyzed for HCN and
acid-digestible carbohydrate contents. Results were: Rosa, 0.13 and 35.7; SFG-444, 0.07and 37.2; Cacau Branco, 0.12 and 36.5; Abelha Danta, 0.07 and 30.3; Mandioca Osso,
0.27 and 35.5; Amarela Casca Roxa, 0.09 and 38.1: .luli~o Roxo, 0.32 and 25.4; Clone452543, 0.18 and 38.9; Elngole Boi, 0.13 and 33.4; SabarJi, 0.09 and 32.6; Nlaniva Grande,
0.17 and 32.3; Caipira, 0.06 and 34.8; iPeriquita, 0.25 and 29.9; IAC 3526, 0.11 and 28.6;
Manca, 0.24 and 38.1; Riqueza, 0.07 and 35.5; SFG-696,0.21 and 31.8; Var. Ill Colimbia,
0.16 and 34.5; Maced6nia, 0.22 and 33.2; and llavana, 0.06 and 37.5 rug IICN/g and
% acid-digestible carbohydrates in the green matter, resp. (Author's sumnarl') C03 

0401
17559 TELES, F.F.F.; KIMO, J.V.; BATISTA, C.M.; SILVEIRA, A.J. DA 1982. 
Clorofila total e toxidez cianog~nica de folhas de mandiocas (,V. esculenta Crantz)cultivadas em Minas Gerais. (ICN and chloroph'll content in h'ares oj cassava 
grown in llinas Gerais). Seiva 42(89):72-76. Port., Sum. Port., Engl., 7 Refs. 

Cassava. Leaves Cultivars. IICN content. Chlorophyll. Plant pigments. 
Leaves of 12-moo. old cassava var. (Lagoa, Pereirinha, Ilibrido-Bravo, Branca de Santa Catari
na, Gigante Branca, Mantiqueira, Kosada, Engana Ladrio, Gigante Preta, and Preta de Quilombo) grown in the state of Minas Gerais, Brazil, were analyzed for HICN and total
chlorophyll. On a fresh wt. basis, mean IICN values ranged from 0.157-0.930 mag/g, and
total chlorophyll froim 0.263-0.974 mg/g. Although the statistical analyses showed signiti
cant differences among var., tire correlation coefficient for these constituents was +42. 
(Surnnaryh.'J. L.S.) C03 

See also 0388 0407 0416 0420 0423 0480 0513 0517 0518 0519 
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DOO CULTIVATION 

0402 
12012 BRAWIJAYA UNIVERSITY. FACULTY OF AGRICULTURE. CASSAVA 
RESEARCH PROJECT. 1979. Progress report VIII. (October 1979). Malang, 
Indonesia. 119p. Engl., Illus. 

Cassava. Research. l'lanting. Spacing. Fertilizers. N. Mukibat. Pruning. Growth. Cuttings. 
Mukibat system. Indonesia. 

The results of phase II expt., conducted jointly by Brawijaya U. (Indonesia) and the Inter
national Development Research Centre (Canada) are reported and discussed. Results of a 
Survey of the efticiency and income of Mukibat cassava farming system in Tulungagung, 
last Java, conducted1 in 1978, are also reported. Populations of 8000-17,800 plants/ha did 
not show a significant influence on rtiot yield of common and Mukibat cassava. Mukibat 
ca ssava produced higher yields/area of land than common cassava. Distribution patterns of 
I),I in the plant were similar for bodi -v. Doses of 75, 100, 120, and 150 kg N/ha (lid not 
slow any significant ef'ect on yields of Mukibat cassava at Turen. In East Java the following 
diseases were observed: dieback ('hi'llticta sp.), leaf spots (Cercospora spp.), and 
anthracnose t(-lctotrichliui -;lonwrclla- sp.). Mite population was higher on common 
cassava tian onIMukibat cassava. 'lhe application of I cc inotiocrotoph os/I at 10-day inter
vals to control inites increased yields 24.87 and 13.63% for colninion and Mukibat cassava, 
resp. The profit of the Mukibat cassava farming system is higher than that of cominion 
cassava. (Sinimariv by 1-G. Trans. bY LA!. 1.) DUOE00 F03 JOO 

0403 
16673 HARRIS, N.V. 1980. Energy crops in Australia: cassava. it Fuel Ethanol 
Research and Dlevelopment Workl hop, Camberra, 1980. Camberra, Australia, 
Department of National I)evclopment and Energy. Australian Govern.ient 
Publishing Service. pp. 173-178. l'ingl., 13 Refs. a 

Cassava. Cultivation. Productivity. Research. Australia. 

The potential use of cassava as a source of ethanol in northern Australia is briefly assessed 
oi the basis of exptl. results and recent observations onl climatic and soil constraints, pests 
and diseases, crop mechanization, and weed control. Several areas of research are identific. 
(I ) more closely defined climatic limitations,; (2) the demand for fertilizers on defined soil 
types; (3) effective economic means of' cont rolling weeds; and (4) determination of pro
duction costs oif units of various sizes. (iu'Siiiar'h)' LB. Trans.by L.A.') DOO JUO 

0404 
16680 TORO, Ji.i.; CAN4AS, A.; GRANADOS, F. 1982. Sistema para ia toma 
de datos en pruehas regionalesde yuca. (Syvstem Jbr data recording in cassava 
rCgionial trials). In Centro Internacional de Agricultura Tropical. Proraima de Yuca. 
1982. Yuca: invstigaei6n, producci6n y utilizaci6n. Call, Colombia. pp.587-605. 
Spati., Illus. 

Cassava. Field experiments. Data handling. Cultivation. Colombia. 
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A system for data recording, based on tileexperience obtained with regional trials at the 
Centro Internacional de Agricoltura Tropical during 7 yr, is given. This system uses time 
advan:tagcously by simplifying data recording and by computerizing analysis; errors in 
information management and transcription are thus avoided. The information obtained in 
these trials within each country anidat an internation ii level is also s:,mhesized, making
its use easier. The 8 basic records are: general data of the locality; soil analysis; establish
ment of the crop ; distribution in the field; germination, weed control; pests, diseases, !nd 
edaphic problems; data on h:rvest; and d:(h.v precipitation. Instructions on how to fillout 
the records are included along .;ith tables for pest and disease evaluation. (Summary bY 
1KG. Trans. by,L.M.I,) )00 

See also 0488 
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DOI Soil Water, Climate and Fertilization 

0405 
11314 CORRIA, II.; ROCIIA, l.V. DA; TANAKA, R.T.; ANDRADE, A.M.S.;
GUJ)FS, G.A. A. 1979. Fstudo dos diferentes niveis de nitrogdnio, f6sforo -: 
potuissio na cultura da mandioca (Manjihot esculenta Crantz) num Latossolo Ver
mlho l'scuro. (Stdy of difi'rent levels of nitrogen, phosphonis,and potassium in 
cas -.crops on dark red Latosol). In Congresso Brasileiro de Mandioca, lo., Cruz 
das Alnas-BA, 1979. Anais. Bahia, Brasil, Empresa Brasileira de Pesquisa Agrope
cmiria. l)epartalento de lnformajao e l)ocunttaq o. pp.325-330. Port., Sum. 
Port., Lngl., 13 Refs. 

Cassava. Field experiments. Fertilizers. N. P. K. Tuber productivity. Foliage. Dry matter. 
Braz il. 

The elffect ol" increasincg rates of NPK on cassava cv. Riqueza growth and root yield was 
allalyzed under tiel conditions on a sandy cl,-y loam dark red Distrophic Latosol, cerrado 
phase, in the municipality of Felixlhndia, MG, Brazil. A 33 factorial expt. was arranged in a 
ralndomizetLIblock design with 3 replications. N, P, K were applied atrates of 0, 30, and 60;

0, 60. and 120; and (1, 120, and 240 kg/ha, resp. P and K were applied in the furrow at
 
plat tillaL1d N, 50 days aftter planting; 3 t calcitic limestone were also applied per ha.
 
larvesting took place at 18 wo. and the following parameters were registered: branch, root,
 
itt ro t )M prodtuctin, a,.J final DO1
stand. (Sitoouarv b)'L.M.t..) 1)03 

0406
16622 MIIA, (.('. 1981. llumus production from cassava (Manihot esculenta) 
peels by EuI'rilhs 'tgenac'e (terrestrial oligochete). Tropenlandwirt 82(2): 145-148. 
lngl., Sum. lhgl.. Gern., 4 Rets. 

Cassava. Cortex. Uses. Manures. Mineral content. Nigeria. 

A bicivariant oifl:'crilhs c'Ocgnia,. a Nigerian Oligochete which can feed on and detoxify
 
cassava peels, was isolated. The compost resulting froi tile
earthworm dejections has a very
high water-holdin. rapacity, high K content, high CVC, low C/N and C/P ratios in relation 
to the original ca.,ava peels. Normal earthworms could thrive well in tie cassava peel E.-
cu'cn'i.av compost. Agronomic prcperties of the compost are discussed. (Author's 
S.Onccocar') 1)01 

0407 
16605 SOUZA, A.B. 1)1 1979. Efeitos de fontes e niveis de fertilizantes fosfata
dos na culturv'da mandioca (l1acihot esctlenta Crantz). (lfE' cts of sources and 
hli-cls q/lho.i'lhatedf'rtili'.crson cassara). Tese Mag. Sc. Viqosa-NIG, Brasil, Univer
sidadte IFederal ide Vi'osa . 361p. Port., Sum.Port., 47 Ret's., Illus. 

(assavy.. Field experiments. Fertilizers. P).Plant height. Tuber productivity. Starch content. 
Dry matter. Tubers. I larvest index. Brazil. 

.\l expt. was conducted inVi,osa, MG, Brazil during the 1977/78 crop yr to determine ie 
eflccts of the sources and levels cit* 1 fertilizers on cassava. The trial w'as conducted on a 

16 



Cambic red yellow podzolic soil, terrace phase, l)istrophic and var. Pfo do Chile was used.A 3 x 4 factorial design was arranged in randomized blocks with 4 replications. Four
rates of P (0, 40, 80, and 120 kg/ha) were used from 3 sources (Araxi phosphate, Patos
phosphate, and triple superphosphate). Limb analysis was conducted 6 mo. after planting
to evaluate the nutrients N, P, K, Ca, and Mg, and DM. Harvesting took place at 10 mo.ond tile foUro.'ng parameters were estimated: plant height, stem o; canopy wt.; root no.,0, wt., size, . , i and DM content; and HI. The rates of P used increased P and Mg contents 
in the limb; tmcy also affected HI significantly. Neither did the sources of P nor the interaction source x rate of P significantly affect the evaluated parameters. (Author's summary.
Trans. by L.M.I.) DOI D03 C03 

0408 
16265 LORENZI, J.O.; MONTEIRO, D.A.; PEREIRA, A.S. 1980. Efeito de
tr~s n'veis de adubaqao NPK em quatro vaiedades de mandioca. (Effect of three
levels of NPK on four cassava varieties). Bragantia 39:219-223. Port., Sum. Engl.,
3 Refs. 

Cassava. Field experiments. Cultivars. Fertilizers. N. P. K. Tuber productivity. Dry matter. 
Brazil. 

Three field trial- were carried out in soils of low fertility to investigate the behavior of 4 
cassava var. when submitted to different levels of fertilization. The fertilization rates used 
were 0-0-0, 20-40-30, and 40-80-60 kg of N, P, and K/ha, resp. Regarding root yields,
results showed significative differences between the studied var. and a positive linear effect
of fertilization. Variation in root DM content showed that, in one of the trials its increase 
was due to the effect of the fertilization and, in the others the differences were due to the var. effect. In both cases, there was no interaction between var. and fertilizers. (Author's
summary) DOI 

0409 
11365 SILVA, J.R. DA; LORENZI, J.O.;MONTEIRO, D.A.; NORMANHA, E.S.;
CAMPOS, 1-1. DE 1979. Efeito do cdlcario e de micronutrientes na cultura da
mandioca (Manihot esculenta Crantz). (Effect of lining and minc!onutrients on
cassava). In Congesso Brasileiro de Mandioca, lo., Cruz das Almas-BA, 1979.
Anais. Bahia, Brasil, Empresa Brasileira de Pesquisa Agropecutiria. Departamento
de Informar'o e Documentaq o. pp.355-361. Port., Sum. Port., Engl., 3 Refs. 

Cassava. Field experiments. Agricultural lime. B. Cu. Fe. Mg. Mn. Mo. Zn. Fertilizers.
 
Tuber productivity. Brazil.
 

Five field trials were conducted in Araras, SP, Brazil to study the effect of liming and micro
nutrients, applied alone or together, on the yield of cassava cv. Branca de Santa Catarina. A
randomized block design with split plots was used with 4 replications. All treatments

received basic N-P-K fertilization 
at 40, 80, and 50 kg/ha, resp. Limestone was broadcasted
at 2 t/ha, 2-3 mo. before planting. P and K were applied to the furrow at planting and
incorporated into the soil along with the micronutrients. N was top dressed 45-60 days
after planting. Treatments were: T1 , NPK + 10 kg B/ha; T2 , NPK + 20 kg Cu/ha; T3 ,NPK + 20 kg Fe/ha; T4 , NPK + 20 kg Mg/ha; T,, NPK + 20 kg Mn/ha; T6 , NPK +0.5 kg
Mo/ha; T,, NPK + 20 kg Zn/ha; T8 , NPK + micronutrients; T9 , NPK + micronutrients +
Mg; T, (control). The effect 
of liming was studied on the subplots. Results show that the
fertilizer treatments did not affect root yield significantly. Since there was no significant
interaction between liming and fertilization, it was concluded that under these conditions,
the micronutrients applied behaved in an analogous manner regarding root production inboth the absence and presence of limestone. Zn deficiency is common in cerrado soils but
is reduced by liming. Marked responses to B, Zn, and Mo application were observed. B
tended to decrease root production and the presence of limestone or Zn tended to increase 
yields. (Author's summary) DOI D03 
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0410 
11090 GOMES, J. DE C.; MAGALHAES, A.F. DE J.;MATTOS, P.L.P. DE 1979.
Infludncia da adubaqio mineral sobre a produqio de mandioca (Manihot esculenta 
Crantz) no Estado da Bahia. (Lffect offertilizationon cassavayields in the state ofBahia). In Congresso Brasileiro de Mandioca, 1., Cruz das Almas-BA, 1979. Anais. 
Bahia, Brasil, Empresa Brasileira de Pesquisa Agropecuifria. Departamento de Infor
maqi'o c Documentaqfo. pp.263-277. Port., Sum. Port., Engl., 12 Refs., Illus. 

Cassava. Field experiments. Fertilizers. N. P. K. Agricultural lime. Zn. Cu. B. Mo. Tuber 
productivity. Brazil. 

A series of 8 expt. was carried out in cassava-growing areas of the state of Baliia (Brazil) in 
order to determine the etTects of 3 different rates (0, 60, and 120 kg/ha) each of N, P, K 
application on cassava root production. A 3 x 3 x 3 factorial design was used. Additional 
cxpt. on the effect of lime, S, and micronutrients (Zn, Cu, 13,and Mo) were also conducted
using a randomized block design witih 3 replications. Results show that yield significantly
increased with P fertilization; however, N and K fertilization showed little influence on
yield. At only I site a significant response to N was observed while K responses wsere signifi
cant in 2 expt. Liming and micronutrient application (lid not show marked .ilcts on 
productivity. (Author's swntnar3v) DOI D03 
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16246 SILVA, B.N.R. DA; BASTOS, TX.; DINIZ, T.D. DE A.S. 1980. 
Aptid o 
edafo-clim.itica da regii'o situada entre a Serra dos Carajiis e o Porto de Itaqui para
mandioca, babaqu, dendd, cana-de-aucar e seringueira. (E.'dapho-climatic aptness
of the region between the Carajds Mountain Range and the port of ltaqui for 
cassava, babassu, African oil paln, sugar cane, and the nibber tree). Bel6im-PA,
Einpresa Brasileira de Pesquisa Agropecuiria. Centro de Pesquisa Agropccudria dc# 
Tr6pico Umido. Boletim de I'esquisa no. 18. 16p. Port., Sum. Port., Engl., 12 !'efs., 
Illus. 

Cassava. Climatic requirements. Soil requirements. Cultivation. Maps. Brazil. 

The edapho-cliniatic potential of the region between the Caraj:.s Mountain Range, PA, and 
the port of ltaqui, MA, Brazil is analized. Areas named as suitable, marginal, and unsuitable 
tor cassava, babassu (Orbignva speciosa), African oil palm, sugar cane, and the rubber tree 
are indicated and delimited in an edapho-climatic map. (Author's swmnar.),) DOI 

0412 
11329 CORREA, If.; TANAKA, R.T.; GUEDES, G.A.A.; ANDRADE, A.M.S.;
ROCIIA, B.V. DA 1979. Efeito de doses de f6sforo e t6pocas de aplicaq'o de 
nitrog~nio e de potissio na cultura da mandioca (Aanihot esculenta Crantz) em 
Latossolo Vermelho Escuro. (Efect oJleels of phosphonts and tine of nitrogen
and potassiun application on cassa;,a planted to dark red Latosols). In Congresso
Brasileiro de Mandioca, I., Cruz das Alnas-BA, 1979. Anais. Biahia, Brasil, l-mpresa
Brasileira de Pesquisa Agropecu'iria. Departamento de lnf'onnaqyoe Docunientaq'o. 
pp.339-347. Port., Sum. Port., Engl., 15 Refs. 

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

The effect of different rates of P (0, 60, 120, and 180 kg/ha) and time and form of NK 
application on cassava cv. Riqueza was studied under field conditions on a dark red clay
l)istrophic Latosol, cerrado phase, in the municipality of Felixl~ndia, MG, Brazil. A
randomized block design was used with 4 replications. P was applied to the furrow com
bined with the following treatments of N (30 kg/ha) and K (90 kg/ha): (a) N + K at planting,
(b) K at planting and N top dr ssed at 60 days; (c) N at planting and K top dressed at 60
days; (d) N + K top dressed at 60 days; (e) K at planting; (t1 without N and K application;
and (g) control. No significant differences were observed for N and K application times. 
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There was an increasing response with increasing levels of P application. N applied both at 
planting and top dressed had a negative effect on production. (Surmary by L.M.I".) DOI 
D03 

0413 
11298 CORREA, fl., TANAKA, R.T.; GUEDES, G.A.A.; ANDRADE, A.M.S.; 
ROCHA, B.V. DA 1979. Nfveis de f6sforo e 6pocas de aplicar'o de nitrogdnio e 
pot.issio na cultura da mandioca [Manihot esculenta Crantz) em Latossolo Ver
melho Escuro. (Levels of phosphonts and tine of nitrogen and potassium applica
tion in cassava cultivation on a red dark Latosol). ]n Congresso Brasileiro de Man
dioca, 1., Cruz das Almas-BA, 1979. Anais. Bahia, Brasil, Empresa Brasileira de 
Pesquisa Agropecuiria. Departaniento de lnfoniaq o e Docunientaq'o. pp.317-323. 
Port., Sum. Port., Engl., 9 Refs. 

Cassava. Field experiments. Fertilizers. N. K. P. Tuber productivity. Foliage. Dry matter. 
Brazil. 

The effect of different levels of P and times of NK application on cassava branch, root, and 
root DM production was studied on a sandy clay loam dark red Distrophic Latosol, cerrado 
phase, in tie municipality of Felixlrindia, MG, Brazil. A randomized block design with split
plots was used with 4 replications. Branch production did not differ among P treatments; 
however, these were statistically higher than the check. No effect of the time of N and K 
application was obaerved; however, there was a significant interaction between P rates and 
times of NK application regarding root yield and root DM content. When 90 kg P wure 
applied per ha, highest yields were obtained in the absence of N and K. (Author'ssutmmary) 
DOI D03
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11263 BRINIIOLI, 0.; NAKAGAWA, J.; KROLL, L.B. 1979. Efeitos de potassio 
e boro na cultura de mandioca (Manihot esculenta Crantz), cultivar 'Guaxup6'. 
(Ljf'ct of potassium and boron on cassava cultivar Guaxupg). In Congresso Brasilei
ro de Mandioca, I., Cruz das Almas-BA, 1979. Anais. Bahia, Brasil, Empresa Brasi
leira de Pesquisa Agropecuiria. Departamento de Informaq'o e Documentaq 'o. pp. 
293-305. Port., Sum. Port., Engi., 21 Refs. 

Cassava. Field experiments. Fertilizers. K. B. Agricultural lime. Tuber productivity. Brazil. 

Two expt. were established on a red yellow Latosol, sandy phase at the Fazenda Exptl. S o 
Manuel, SP, Brazil in order to study the response of cassava cv. Guaxup6 to different 
doses of K and B. A 3 x 3 factorial design was used with 4 replications. Dolomitic limestone 
was applied 2 mo. before planting at 1.5 and 4.5 t/ha in expt. I and 2, resp. N, P, and Zn 
were applied in 1both expt. at 80, 120, and 4 kv1ia, resp.; N was top dressed 90 and 120 
days after planting, whereas P and Zn were applied in the furrow at planting. Three levels 
ut" K (0, 60, and 120 kg/ha) and 3 of It (0, 17, and 3.4 kg/ira) were also used. K fertilization 
was dhown to sigaiticantly increase loot and canopy yield and the no. of roots/plant in the 
presence of 4.5 t lime/ha. B significanily increased root yield when 1.5 t lime was added 
per Ia. An interaction between K and B .%'as observed in both expt. (Author's suimncrq) 
DOI )03 

0415 
11296 TANAKA, R.T.; IZOCIIA, B.V. DA; ANI)RADE, A.M.S.; CORREA, H.; 
GUEDIS, G.A.A. 1979. Estudo sobre a aplicarao de diferentes niveis de f6sforo, 
potssio e calagerri n' produq'o tie mandioca (Aanihot esculento Crmntz) num solo 
sob vegctaq.'j de Cerrado. (!:'flets of diff 'cent levels of phosphros, potassium, 
and lime on cassava yield under cerrado land conditions). lIt Congresso lirasileiro 
de Mandioca, 1., Cruz das Alas-BA, !979. Anais. Bahia, Brasil, -mpret, Brasilei
ra de Pesquisa Agiupecuiria. Departanento de lnformaq o e Documentag'o. pp. 
307-315. Port., Sum. Port., Engi., 8 Refs. 
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Cassava. Field experiments. Fertilizers, P. K. Agricultural linie. Foliage. Dry matter. Brazil. 

The effect of liminK (0, 3, and 6 t/ha), P (0, 60, and 120 kg/ha) and K (0, 60, and 120 kg/ha) application on cassava cv. ',iqucza was studied on a sandy clay loam dark red Distrophic
Latosol, in the municipality of Felixl~hidia, MG, Brazil. A randomized block design with
split plots was used with 4 replications. Line was applied to the main plots and P and K tothe subplots. No -sponse to liming was observed. Branch production increased sigiiticantlywiti P application;, obtaining the best response at 60 kg/ha. Increa6ing levels of K had anegative effect on roe DM production. {'Author's stlntnar') D01 

0416 
11010 GONI-S, J. DI C.; MACEDO, 1.C.M.; SOUZA, L. DA S.; CALDAS, R.C.
1979. Doses c dpocas de aplicaq'o de nitrogdnio na cultura da mandioca {Manihot
esculenta Crantz). (Levels and tine' of applieationof nitrogen in cassava). it Congresso llrasi!iro de Mandioca, I., Cruz da Almas-IA, 1979. Anais. BahiN, Brnisd,
lmpresa Brasileira de Pesquis:a Agropecuria. Departamento de Informagalo e
Docunienta,,'c. pl).249-261. Port., Sum. Port., I-ngl., 14 Ret's. 

Cassava. Field experiments. Fertilizers. N. Tuber productivity. Canopy. Starch content. 
Plant height. Brazil. 

In exl)t. established at the Centro Nacional de Pesquisa de Mandioca e Fruticultura, Brazil,
tie effect of 3 rates of N application (40, 80, and 120 kg/ha) and 6 application times on cassava root and canopy production, and starch content was studied. In additional trials 
an absolute control (withu" NPK fertilizer) and a rdLative one (without N) were includedin order to dctermin,,: the best rate and application time. Paranieteis a::sessed %%ereroot and canopy producion; plant height; stem 0; anu starch content.There was no response to N
fertilization. A tendency fur increasing root yield with late N apnlication was observed.
Basic NPK fertilization increased root and canopy yield. Fertilizer application did not affect 
starch content. (Author's suntmari') DOt 1)03 C03 

0417 
113i8 CORRIA, II.; GUEDFS, G.A.A.; ANDRADE, A.M.S.; TANAKA, R.T.;
ROCIIA, I' V. DA 1979. Niveis e 6p~cas de aplicaqa-o de potfssio na cultura da
mandioca (Aioihot esculenta Crantz), num Latossolo Vermetho Escuro fase cerra
do. (Levels and time of potassium application in eassa, a on a Jark red Latosol,
cerradoplase). lit Congresso Brasileiro de Mandioca, l o.,Cruz das Almas-BA. 1979.
Anais. Bahia, Brasil, 'inpresa Brasileira de Pesqui.a Agropecuiria. Departainento
de Infc'rmaq'o Documcntaqo. pp.331-337. Port., Sum. Port., Engl., 11 Refs. 

Cassava. Field experiments. Fertilizers. P. Tuber productivity. Brazil. 

An expt. was conducted under cerrado conditions to observe the response of cassava cv.Riqueza to 4 different levels (60, 120, 240, and 360 kg/ha) and 3 times of K application
(at planting; 2 at planting and 2 top dressed 60 days aftcr planting; 1/3 at planting and
2/3 top dressed 60 days after planting). A factoria' 
 design was arranged in -andomized

blocks with 4 replications. The Lvels and time of application of K were not significant

and no interaction was 
observed between them; however, significant differences were found 
regarding the check. (Sumtniar.V hi, L.A.l) DO) D03 

0418
11337 SILVA, J.R. DA: LOR iNZI, J.O.; MONTIIRO, D.A.; NORMANHA, E.S.;PEREIRA, A.S. 1979. M~todos de aplicaqo da adubaq o potissica em mandioca. 
(methods of applying potassium fertilizer to ca.sava). In Congresso Brasileiro de
Mandiocalo., Cruz das Almas-BA, 1979. Anais. Bahia, Brasil, Empres. Brazileira de
Pesquisa Ag!ropccuiria. l)epartamento de Informaq'io e Documentaq o. pp.349-353.
Port., Sum. Port., Elngl., 3 Ret's. 
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Cassav,. Field experiments. Fertilizers. P. K. Tuber productivity. Brazil. 

Two expt. were conducted on sandy soi (Araras, SP, Brazil) to study different methods otapplying K fertilizer to cas'ava cv. 3ranca de Sant, Catarina. A randomized block design wasused with 6 leplications and j treatments. Methods of fertilizer applicz-ion were: (a) incorporated into tie furrow at planting; (b) applied in lateral tows at a distance of 20 cm at5 cm depth and covered with soil; and (c)top dressed 2-3 ma. after planting. Treatmentswere: T, (control); T,, P1applied as in (a) + Napplied a!; in (c); 'T', PK applied as in (a) + Nappli:d as in (c); T, , P applied as in (a) + NK applied as in (c); T5, Papplie.d as in (a) + 1,appliod as in (b)+ N applied as in (c). No significant differences were obseci N'd in root yieldamong treatments. Whlien P was top dressed 2 mo.after planting )r applied in lateral furrow,at planting, root yield increased 18 and 25%, resp. as compared with method (a). (Summtnary
hy L..LF, D01 D03 
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16655 GODFRIY-SAM-ACGREY, W. 1977. Effects of different fertilizers on cassava root yield, root number per plant and average root weight per plant aft(,-r six years bush fallow in Sierra Leone using cuttings of different age. In Leakey, C.L.A.,

ed. S)mposium of the International Society for Tropical Root Crops, 3rd., Ibadan,
Nigeria, !973. Proceedings. Ib'dan, International Institute of Tropical Agriculture.
pp.307-311. E-ngl.,Sum. Engl., I'r., Span., 7 Refs. 

Cassava. Fertilizers. N. P. K. Mg. Agrcultural lime. Tuber productivity. Cuttings. Sierra
 
Leone.
 

1:ffect, of animonitrn sulfate, ba';ic slag. putassiun sulfate, timc, and magnesium sulfate un
turier yields, tuber no./plant, aid 
 av. tuber wt./plant from 3 differently-aged cassava
cuttings were studied. P (basic slag) signiticantly increased tuber yields for all types of

cuttings. I' and Ca with inidsten cuttings and NIKMg with iop stem cuttings showed Fignifi.
cant effects an root ;io./ptant. The most effective treatments affected yield through both
tuber no. and tubei wt. (.-ut/thor's sumtntarv) DO1)D03 

042016626 PERIM, S. 1982. Efeitos de niveis de f6sforo e de calcirio no crescimento 
e na acumulaq~o de P,Ca, Mg e Zn pela mandioca (AManil'ot esculenta Cianrz) em casa de vegetazio. (l/'t of le, /sofphosphonts and imnestone on the growth andaecumtlatimo of ,C.. Mg, and Zn in cassaraunder greenhouse conditions). Tese
Mestre. Lavras-MG, Bra:'il, l'scola Superior ieAgrikultura de Lavras. 100p. Port.,
Sum. Port., Engl., 73 Ilefs., Illus. 

Cassava. Laboraory experiments. Fertilizers. P. Agricultural line. Growth. Canopy. Tubers.
Mineral content. Cultivars. Brazil. 

The effects of the application of 4 rtes utfP)(0, 200, 600, and 1800 kg P/hat and the 3levels of limestone (0, 2.04. and 4.08 t/ha, 100% CaCO 3 ) on the growti and accumulationof' P,Ca, Mg, and Zn in the canopy and roots of cassava cv. Mantiqueira and Sonora
assessed under greenhouse condition, 

were 
at the Escola Superior de Agricultura dv Lavras, MG,

Irazil during Oct.-Dec. 1981. Samples of a l)istrophic Red Latosul, clay texture, weic used.
A randomized block design was w.ed in a factorial scheme (4 x 3 x 2) with 5 replicates.Results indicated a posit'vt, ef'eCt o, both P and limestone application on cassava growtli,
the effect of P be;ng iore uioticezible. No P)x lime,.tone interaction was observed. Max. total
)M yields wore achieved v.ith 1598.5 and 1712 kg P/ha tor cv. Sonora and Mantiqueira,
resp. Total DIM yield increasel 8.6% with the application of 4.03 t limestone/ha, in relation
to the no limestone treatment. This indicated that linling had a positive effect on cassavaplant growth in spite of ca:;sava being considered tolerant to low pll and high Al ';aturation.TIe accumulation of' P,Ca, Mg, and Zn in dil'fercnt par's of' the plant increased wiih rates of
P; these ireatnueits may allow higher levels of nutrients to be extracted trom the soil
Lining inicreased I', Ca, and Mg accuniulation in the canopy and C.aand Mg cortents in 
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roots, but drastically reduced Zn accumulation in different plant parts. Ra!es of 4.08 t 
limestone/ha reduced levels of Zn in the conopy by 42.9 and 55.6% for cv. Sonora and Man
tiqueira, resp. and 58.3% in roots when compared with no limestone treatment. (Author s 
sunimar,) D0i C03 

0421 
16681 DIAZ, R.O.; HOWIELFR, R.; CADAVID, L.F. 1982. Antilisis econ6mico 
de un ensayo de fertilizaci6n en yuca. (Economic anal),sis of'a fertilization trial il 
cossala). In Centro Internacional de Agricultura Tropical. Frograina de Yuca. 1982. 
Yuca: investigaci6n, producci6n y utilizaci6n. Cali, Colombia. pp.643-656. Span., 
Illus. 

Cassava. Field expcrimcnts. Cultivars. Fertilizers. N. P. K. Income. Costs. Tuber produtivi
ty. Colombia. 

In May 1980 the soil section of CIAT's cassava program e-tablished a fertilization trial 
with 3 cassava var. Illaraanq:icfia (regional), M Col 113, and CMC 921 to measure its effect 
on yield and establish optimum levels from an economical tioint of view. The trial took 
place in Mondosaito and Agua Blanca, municipality of Santander de Quilichao, Cauca 
(Colonibhi). Twelvc levels of NPK (0-0-0; 0-100-100: 50-100-100, 100-100-100; 200-100
i00; 100-0-100; 100-50-100; 100-200-100; 100-100-0; 100-100-50; 100-100-200:200-200
200) were :opplic't. Partial budgeting was uscd for thc -'un rlranalyis. Th, h!tgt1
income was reached with NI Col 113 in the 100-100-200 treatment and the low. st income 
with CMC 92 in the chock treatment. Tables and diagrams with the variable costs and clear 
profits corresponding, to each treatment are given. (Sumntnar.' b)Y1KG. Trails. bj, L.M.F)
D01 J0) 

0422 
17514 LIMA, A.R. DA C. 1980. Supeiicies de resposta em expe-.imentos fato
riais 3' incompletos de adubaq-'o NPK em rmandioca no Estado do Ceargi. (Re
sponse .irfi'ces in incompleted 33 fr'c torial experiments of NPK fertilization bl 
cassava in 'hestate ofCeaid). Tese Mest'c. Piracicaba-SP, Brasil, Escoln Superi,; de 
Agricultura Luiz de Queiroz da Itniversidadu de Sdio Paulo. 100p.Port., Sum. Port., 
1-ng!., 34 Refs. 

Cassava. Statistical analysis. Fertilizers. N. P. K. Brazil. 

Several mathematical models were tested iofind which would represent best the production 
function of cassava fertilization inthe state of Cc.ari, Brazil using the dta of 22 incomplete
3' factorial expt. of NPK fertilization from the E-MBRAT.R/F-AO/f-A project, instal!ed 
from 1972-76. The exptl. data were adjusted to polynonia! regression and *Asymptotic 
regression iodels. T.ials were combined in several groups according to the available infer
imation: I group with 22 trials; 2 according to physiographic regions; 5 by counties: 2 by
soil texture; 3 by vegetatioii; and 4 Dy grovwing season. The estimates of the paranteters and 
their resp. confidence intervals and those of the yields and their resp. confidence internals 
were discussed along with tileoptimum levels of nutrients and their resp. confidence inter
vals; ,uts inth responie surface, when possible; and comparisons of the optimuml levels of 
nutrients inthe studied models. Statistical analysis showed only a linear effect of nutrients. 
The economic study is indicated through asymptotic regression. Optimum levels of nutrients 
varied between groups )ftrials, making it difficult to r-comnelnd a fertilization for:nula, 
The confidence itervals for economic doses sere bread. In the a:;ymptotic regression they
always presented a negative inferior limit. There is evidence of r'sponse to Nil fertilization 
and that the economically advisab!e dosage is higher than the highest levels used in the trials 
analyzed. (Authors siammar)y) DO I 

0423 
17509 MUTIIUSWVAMY, P.; RAO, K.C. 1981. Influence of nitrogen and potash 
on the quality of tapioi a tuber at differemt months of growth. Mauiras Agricultural 
Journal 68(3):169-173. Engl., Sum. Engl., 12 Refs. 
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Cassava. Field experiments. Cultivars. Fertilizers. N. K. Growth. Timing. Dry matter. 'ICN 
content. Starch content. Fibre content. India. 

A the Tamil Nadu Agricultural U. Farm , Coimbatore (India), field expt. were carrid out 
over 2 seasons with varying levels of N and K on cassava var. Buriua, 11.165, and Coinibatore 
local. In all var. the tuber DM incieased with the age of the crop but heavy rainfall at the 
time of harvest caust-d a reduction. hi Burma and 11.165 var. the starch content significantly
increased up to tIhe 9th mo. Crude fiber and HCN significantly increa:ed with N appli
cation. K had no effect on fiber content but reduced IICN content. Fiber content decreased 
with the maturity of the tuber. tlighest IICN content during growth was found in 11.165 
followed by Coimbatore and Burma. However, all vai. registered lowest HtCN content at the 
time of harvest. (Auhor'ssummery) DOI C03 

0424 
17489 HAMMOND, L.L. 1977. Effectiveners of phosphate rocks in Colonbian 
soils as measured by crop response and soil phosphorus levels. Ph.D. Thesis. East 
t.ansing, Michigan State University. 193p. Engl., Sum Engl., 57 Refs., !ilus. 

Cassava. Field experiments. Fertilizeis. P. Tuber productivity. Colbmbia. 

Seven phosphate rocks from thte USA, Colombia, Peru, and Tunisia were compared with 
triple superphosphate and/or basic slag as sources of P. A greenhouse expt. with Panicum 
maxjotom and 2 fi,,ld expt. were conducted, one with cassava using an acid oxisol deficient 
in P and another with beans on an a,-id andosol deficient in P. At the time of planting 
cassava, each phosphate lock was applicd at rates of 50, 100, and 400 kg P/ha. A treatment 
with no P was also included. Finely ground phosphate rocks and the basic slag were 
broadcast and incorporated ;o a depth o" 12 cm. Tlhe trip!, superphosphate was applied in 
a Land 5 cm deep and 10 cm to the side of tli seed. A split plot design was used with levels 
of application as the main pkts and sources of P as the subplots. There were 3 reFlications. 
Soil samples weic collected from each plot (at 20 cm in depth) at S0. 110, and 360 days.
The center 12 plants of evch plot were harvested 360 days aiter planting. Av. yields were 
increased 96, 145, and 180% with applications of 50, 100, and 400 kg P/ha, resp. Marked 
differences were observed in the agronomic effectiveness among the phosphate rocks. Crop
lesponse. was related to soil P extracted, but the response curves obtained with the 
pho:,phate rocks do riot coincide with those obtained with superphosphate. (Sunmnary, by
IKG. Trans. hi L.M.l.) 1)01 )03 

0425 
16661 PINHO, J.L.N. DL; MELO, U.I.O. ;GOMES, V.V.; MELO, Q.M.S.; TEIXEI-
RA, L.M.S.; OLVFIRA, F.C. DE 1979. -nsaio de sisterna produqac para man
dioca. (Trials of cassaraprod,!ction s*'steni). In Empresa de Pesquisa Agropecuria
do Cear i. Rlat6ric, Anual de Pesquisa, Fitotecnia 1978. Fortaleza- CE, Brasil. pp. 
81-101. Port., Sum. Port., I Ref. 

Cassava. Field expernnents. Cultivars. Fertilizers. N. P. K. Ca. llarvesting. Timing. Tuber
 
productivity. Brazil.
 
In a field trial :,t Pacajus, CE (Brazil), 6 ca:'sava c". were giown with or without 100 kg N + 
80 kg P + 60 kg K + 300 kg ('a and harvested after 14, 18, or 22 m,. Av. root yields for 
t'arvests at 14, 18, and 22 mo. wre 11.6, 13.5, and 12.9 t/ha, resp., without fertilizer and 
17.3, 19.1 and 16.9 t with fertilizer. Yields without fertilizer ranged ,rom 10.4 t in cv. Do 
Cu to 14.4 t in cv. Mucambo, while with fertilizer they ranged from 14.9 t in cv. Pery to 
21.6 t in cv. Buji. In a similar trial at Redenqlao the same fertilizer rates were applied except
that no K was given, 3 cv. were replaced by others and harvests were made after 14 and 18 
mo. at which av. root ,ields were 9.3 and 8.0 t/ha without fertilizer and 16.3 and 18.4 t 
wilh fertilizer. Yi-lds wvi'hi.ut fertilizer ranged from 7.9 t in cv. Aciolina to 9.0 t in Curi
menzinlia and with fertilizer from 15.2 t in Ma:axeira Preta to 21 t in Curimenzinlia. 
(Sumutari' by Field Crop Abstracts) )01 D03 
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D02 	 Cultivation Practices: Propagation, Planting, 
Weed Control and Harvesting 

0426 
13715 	 MATTOS, P.L.P. DE; DANTAS, J.L.L.; SOUTO, G.:. 1981. Mandioca:
pesquisa, evoluqao agricola e desenvolvirnento tecnol6gico. (Cassaa: research,
agricultural evolution, and technological dei'clopmient). Cruz das Almas-BA, Brasil,
Enpiesa Brasileira d, Pesquisa Agropecufiria. Centro Nacional de Pesquisa de Man
dioca c Fruticultura. Documentos no. 9. 103p. Port.., 70 I.efs., II!ls. 

Cassava. Research. Cultivation systems. Trade. Adaptation. Soil conservation. Soil fertility.
Bacterioses. Mycoses. Injurious insects. Wase utilization. Technological package. Propa
gation. Brazil. 

Bae.ic
research on ca-sava up to date, crop evolution, and techinological de elopment in Bra
zilare de:cribed. The advantages of cassava cultivation arc included along with its alteina
tives for small-, inorlncdiate-, and large-sca!. plantings. Major ,ultivation problems it Brazil 
arc discussed: cropping system, prodaction and commercialization system, adaptatior "odifferent ecosystems, low Fertility soils, soil manajent and conservation, diseases luAn
thomonas campestris pv. vianihotis, Colliotrichumn (Ul nierella) manihbotis. Sphacelonto
(l:lsin'u' manihoticola, the mycoplasma causing witches' broom, Cercosporaspp., Uromy*ces 
spp., and various causal patIoT ens o;,root lots - potential diseases such as the African mo
:,aic
and frog ski'i are :so t'iecscdj, pests (mites, lrinni'isello. shoot tlies, scale insects, and
sten:borers), and indlistrial wastes (especially Ii Dm fuel alcohol production). Recommended
technologies for cass-va cultivation in Brazil are described; the selecton of cv., the selection
and preparation of planting maerial, LUtting size, mechanized soil preparatiov, planting
tines. planting systems, p!i ting ditances and depth, fetilization, weed control, inter
cropping, crop rotation, irrigation. and harvesting are included. The current levels of tech
nology are discused and alterate systems of technology are given with their corresnunding
technical coefficien It.The production of cuttings for planting is discussed, as well as the use 
of semis for inulliil cation, as forage and as fuel. (Snmmarir hi' AJ.C.Trans. hi' I.F.Iyj 
)02 E:00 1:00 

0427
i6297 AGUILAR V., R. 1980. Yuca, enfemedades y otros aspectos de cultivo.
(Cassara, discases ahnd other aspects of cuitivation). lurrialba, Costa Rica, Minis
terio de Agricultra y Ganaderia. Centro Agr (cola Regional de laZona Norte. 19p. 
S:an. 

Cassava. Cu.ivvtion. Mycoses. Injurious insects. Injurious mites. Costa Rica. 

Recommendations are given for cassava cultivation in Costa Rica, including the following
aspects: land preparation; preparatior, and selection of cuttings (quality and healthiness);
var.; planting *ystems (on tile flat,on ridges, infurrows, and in beds); fertilizadon; weed 
control; harvesting: and commercialization. Major diseases anti pests are described: super
elongation [Sphaccloma (l:lsinoe) manihoticolal, brown leafspot (Cercosporidium hennitg.
si) , \white leaf !.pot (Cercospcra caribaea) and bli-lht leaf spot (C. vieosavar,anthracnose
IColhtotrcioIm (;Iloicerella) manihotisi, rust (Uro;myces sp.), cassava ash (Oidin ma
nihotis), sten and root rots, thrips, mites, and the cassava hornworm (l:'rinn)' ello).
(Stinina~r hi' .G.Trans. h' L.M..) )02 [00 F00 
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0428
13017 MATTOS, P L.P. DE 1979. Plantio de mandioca em fileiras duplas. (Cassava
planting indouble rws).Cruz das Almnas-BA, Brasil, Empresa Brasileira de Pesquisa
Agropecuiria. Centro Nacional de Pesquisa de Nandioca e FruticulIRra. Coninica
do Tnico no. '. 5p. Port, Illus. 

Cissava, Field experiments. Planting. Spacing. Tuber productivity. Starch content. Costs. 
Income. Brazil. 

During the 1977/78 crop yr, an expt. was st up at the Centro Nacional de Pesquisa de 
Mandioca e Fruticultura, BA, Brazil to determine the effect of adapting the double row 
planting system on cassava productivity. A randomized block design was acranged in split
split plots with population.; that varied from 7000-i6,666 plants/ha o' 2 cassava cv. The 
double row planting distance of 2.00 x 0.60 x 0.60 in incrcased root productivity by
25% compared with the control. Economic results of the e.xpt. ire also inc!uded. The
adaptation of this practice could be advantageous for the crop, allowing the free spaces
to be used for other crop: (maize, beans, soybeans, i ice, sorghum, and peanuts). (Suinnary' 
bh1.G. Trans, hi' L.lJK) )02 1)03 J00 

0429 
16219 MATTOS, l'.L.P. DE 1979. Seleqo e preparo de manivas-se:nente para
plantio. (Selection and preattion oj cuttihgs .brplanting). In Curso Intensivo Na
cional de Mandioca, 3o., Cruz das Almasbt3A, Brasil, 19J9. Trabatlho apresentado.
Cruz das Alnas, lnmpresa Blrasileira dc Pesquisa Agropecu~ria. Centro Nacional de 
Pesquisa de Mandioca e Fruticultura. pp.1-14. Port., 15 Refs., Illus. 

Cassava. propagation n.Ltcrials. Selection. Cuttings. Propaga ton. 

Aspects that should be taken into account when selecting planting mcterial are briefly
analyzed: var., lcalthiness, age, diameter, size, viability of the cutting, and me(hanical
da iage; quantity; harvesting, transportation. storage, cut and treatments of the cutting.
(Snimar' hi' 1KG. Trans. by .M.IK) 1)02 

0430 
16222 NIA'TTOS, P.,.P. EI;ALMI:IDA, P.A. DI 1979. Sistema de plantio para
mandioca. (Cassava planting systein). ht Curso Intensivo Nacional de Mandioca,
3o.., Cruz das Ahnas-llA, liasil, 1979. Traballio apresentado. Cruz das Almas,
Impiesa Brasileira d Pesquisa Agropecuinria. Centro Nacioial de Pesquisa de NMan
dioca e Iriticultura. pp.1-13. Port., I1 Refs., Illus. 

Cassava. Planting. land pre:jaration. Cuttings. Spaciiig. Timing. Tuber productivity. Brazil. 

Tie aspects that ,1iould be taken into account when planting cs-,sava are vnalyzed: land
preparation (fuirows. ridt:es, and on the flat); autting position (vertical inclined, and 
horizontal) and depth (5-1) cn); spacing, depenlding on soil fertility, cv., and type of 
exploitation; and harvest times. Results of an expt. conducted at tie Centro Nacional de
 
Pesquisa dc 
Mandioca e Iruticultura to study the cliect of the double-row planting system 
on cassava production arc included. This system allows the free spaces to be used b,other 
crops (iiaize, beans, soytieans, and rice). Table with comparative data aee given. (Suinmnari,
hi ' 1"G. Trans. bi L.A.IK) D02 

0431
 
16620 CIIANDAPILIAI, M.M. 1975. 
 Weed control in tapioca (lanihot utilissina,
Pohl). In Indmesian Weed Science Conference, 3rd., Bhanaduing, Indonesia, 1975.
Proceedings. Bandung, Weed Science Society o Indhonesia. pp.288-304. F'hngl., 
Sum. hviml., 4 Refs. 

Cassava. Field oxperinmcats. Weeding. ilerbicides. Tuber productivity. Malaysia. 
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A field e'.pt. was conducted in Negeri, Sembilan, Malaysia in order to determine the relative 
efficiency of selected preciergent herbicides on weed conitrol, growtth and ield of cassava. 
A replicated factorial design was used with the herbicides diuron, aitlalin, chloramiben, and 
alachlor applied at 3 rates (diuron, 1.68, 3.36 and 5.07 kg/ha and for the others, 2.25, 4.50 
and 6.75 kg/ha) and at 3 tinme! (I wk. before planting, at planting, I wk. after planting).
Data on the no of plants/plot sprouted at 4 wk., fres.h wt. of regenerated weeds/plot 2 ioo. 
af'er planLtiig, the !otal fresh w t.of tubers/plot, the i:o. of p{,nts !iarvested/plot, av. fresh 
ws't.offtubers/plant, the no. of stems/plot, and the no. of tubers/plot are presented and 
discossed. The toxic effects of diuron on cassiva \ ere briefly considered. The best appli
cation tine for controlling weed regeneration for all 4 herbicides vas I wk. before planting.
Weed control was best with nitralin followed by diuron, alhchlor, and clloramrben. Iler
bicides apptied at planting or I wk. afterwards enabled a igiiher no. of cuttings to sprout.
Although the no. of plants harvested differed significantly according to the various 
treatments, no differences ws'ere established in erms of total fresh wt. of tubers/plot, a'. 
fre-hi wt. of tubers/plaI. no. of stems/plot, or no. of tubers/plot. Thie use of scelected 
preeciergenr herbicides for a cheaper and rapid establishment of leguminous creepers under 
plantation crops is recommended. (Author'sswmiari) 1)C2 

0432 
16235 (UNIIA, M.A.P. DA 1981. 1rwgrama Nacional de Pesquisa de Mandioca. 
(Natioial Research Prograon o0 (assava). In . A pesquisa emni andioca e fruti
,ultura. Cruz das Alinas-BA, Brazil, lmpresa Brasileira d,-Pesquisa Agropecutiria. 

ntro !acional tiePesquisa de ,tandioca e FruticUltura. l)ocunientos CN PMIF no. 
2. pp.21-27, 384 1.Port. 

Cassava. Research. Cassava programr. Cultivation. Brazil. 

Research uriorities of the Progra ma Nacional de Pesqilisa de Mandioca (National Research 
Program on Cassava - Brazil) are given: cropping, production, and commerciaiization 
systems; adaptation to diffe rent ecosysteml..; development of cv. in low fertility soils; soil 
,ons'rvation and managelment; var. resistance to diseases [CBB (Xanthomonas campestris 
pw'. inaihotiS), root lots tvarious pa hogens); superelongation ISphaceloma (Elsinoc) mani
h'ieOfla], and brown leaf spot (Cercosporidtotn hennhi:gsii)J and pests [cassava hornworn 
(hrinnyri.s
clio), nelo s, and shoot fie, (Silba penddafl; water stress; and the different uses 
,,.Ca~sj,. ''lle active geropl:'si bank has 619 introductions, of which 383 wvere tested.
I)oublc-rw plantiilg increased rooIt production by 32% ; N and P fertilization also iiicreased 
ImIot production. \With aleqolate ctiltural practices, significant responses ws'ere observed and 
imin. sol pieparation reduced tim inpI)Lit by 75%, therefore reducing costs. (Sunmary hjy
I. G. Trans. il L..II.I.))0* 

0433 
16654 I)LL J.l).; PII.I)RAIIITA C., W. i977. Effects of time of weeding and 
plknt populatbln on the growth and yield of cassava. In Leakey, C.L.A., ed. Sym
pIeSuin of the nter:ationaIl Society tor Tropical Root Crops, 3rd., lbadan, Nii,eria, 
1973. Proceedings. Ibadan, International Institute of Tropical AgricultUIle. pp.399
405. Iiigl., Sil. 'ngl., Fr., Spin., 2 Rel'.;., Illus. 

Cassava. Field experiments. Cultivars. Weeding. Growth. IHerbicides. Planting. Spacing. 
Tuber productivity. Colombia. 

The critical period of weed cmpetiti i fIr cassav't occurs betweell 60-120 days after
 
plaltin-. \WeCds C mpllingil i cassava duiring 
 the 1st 60days reduced Iotluction 5W/.
Ca ,sava kqt t \wrcLd-tr tlhe I st 6(0 days prodatced 76'1 of the yield of cassava kepte.durin 
weeLd-Ircc di ug til complete gro\%Ill Cycle; thatI kept weed-free for 120 days, 88% of the 
max. ()ptimum planldelsity ¢ari''J with the \%eed control practice used. Densities ot 6000
8000 pla is/hla \\Crc optimal for cassav!, kept chemically \oed-free, whereas for cassava 
hanl-wcededt once a!30 days, or.ii\ twice at 30 ail 60 t:ys after p1:ait:ng, densities > 
8000 plants/tia were necessary to obtain the uax. yield. (Althor sso;uw ari',) 1(12 
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0434 
16679 TORO, J.C.: CELIS, E.; JARAMILLO, G. 1982. Nueva gui'a para la conducei6n de pruebas regionales de yuca. (Guideline icr carryingout regional trials incassaira). In Centro Internacional de Agricultura Tropical. P'rogrania de Yuca. 1982.
Yuca: investigaci6n, producci6n y utilizaci6n. Cali, Colombia. pp.579-585. Span. 

Cassava. Technology evaluation. Research. Cassava programs. Colombia. 

A guideline for carrying ot regional trials in cassava is giv including necessaryn, steps(identiication of collaborators, selectio; of sites, identification of person in charge,planting and harvesting season, -xptl. design, plot si .e, and border rows); the technologyuee( (selection and tiatient of cuttings, plant density, land preparation, planting position,
application of herbicides and f'rtilizers, pest and disease contro!): necessary visits (a lin. of7): and final agronomic trials to determine optinmun density and age of vai . at harvest.
(Snmpiarrhi. 1. Trans. b, L.Ml.I. )D02 

0435
 
16158 KENXTING, B.A.; 1:I'NT'NSON, J.P. 
 1981. Effects of time of planting ongrowth and yield ,ieuclopmneni. in Cassava Research Pre,,ram. St Lucia, Australia,
University of QUecnsland. Department of Agriculture. pp.43-44. JIngi. 

Cassava. Field experiments. Planting. Timing. Growth. Tuber productivity. Australia. 

The growth and develcpinient of cv. M AUS 10 planted at 12-o. inte.vals were studiedunder itle noairlinliting nutritional id ill;ro re coL,idtions of' Rediand IHay, Australia (sitewith a broad range of seasonal conditins). Sequen tial harvests carried ,)tit at 45 day itervals over a I yr period for each plaiting late indica ted the effe cts of .onp. and ph, toperiodon patterns of assimilate distribution. liinal cilergence was reduced from 98-100 to 2% forthe planting tates of Nov.-Feb. aid May, resp. Canopy dtevclopment was also highly seasonalwith LAI rangin ! froi above' 10.0 for early planted crops in March nl April to 0 for all
planting dates in Aug. and Sept. Max. CGR varied 1rom1 23 8-2.4 g/mi/day for the variousplaning dacs and occurred fron Feb. to early June. Tenlp. and solar radiation are highlycorrelated in tbe Redland Bay enviinnieh t. Important seasonal differences in the pro
portion of total I)MI assimilatim partitioned to storage organs (relte-red to as distributionratio, )R) were otbserveL wilt Ion DR over the lan.-March petiod (0.1-0.3) when CGR was
 
at a mnax. compared with 0.4-0.5 in Nov. and Dec. and 0.5-1.0 
 from April to June. (Sum
maryv by 1'G. Trans. hy L.M.I.) 1)02 CO1 D03
 

0436
16155 WILSON, G.L.; PARTOI)IDJOJO, NI. 1981. Relationship between size of
planting piece and population density in yield. I Cassava Research Program. St.Lucia, Australia, University of Queensland. Department of' Agriculture. pp.2t0-39.
EIngl. 

Cassava. Research. Planting. Spacing. Cuttings. Tuber productivity. Dry matter. Australia. 

'he relationship between the ize of the cutting and plant density on cassava yield wasassessed. Three plant densities (10,000, 15,625, and 40,00o plan ts/ha) arid 3 cut ting lengths(6.25, 16.0, and 25.0 Ct) l were used: cutting:; were plam.ted horitontally oil a square pattern.The no. of steals prodo ced/ia increased witll total planting material, although not pro
portionally dile to tile el ect of apicJ domnia ncc. Short cuttings spaced at le:st I a wereadetquate to provide a e(fcc tive canopy for DIM production. 'SumnnarI' li' VG.1,' Trans.hi'
L..M.I.) )02 

0437 
17504 APILAR, .G.; VII.LAMAYOR IJUNIOR, F.G. 1981.
materials influences cassava yield. Radix 3(l):1 1. Engl., Illus. 

Length of planting 
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Cassava. Ci tm.ings. 'ropaga"tion materials. Tuber productivity. larvest in dc.,. Philippines. 

Root yieHi tim 3 dit'i'ent cutting lengths - whole stem, half of whole stem, and normal 
length (25 cm)- f cssava var. Golden Yc:llow were 17.8, 21 .7. and 34.8 t/ha, resp. (Siue
mar' hi ..hAstacts ol! /ropicalA riculture) D02 103 

0438 
16682 ORO, I.C.: ROCA, W.: COCK, 1.11. 1982. M~Iodos do niultiplicaci6n 
acelerada de material gentieo opjiisorio de yuca Alanihot Csciih'nta ('raW.z. 
(Aletltod" .16r rapi,'p'rpaga,titi '/.i.i,Ii. 's., ca.tsaa genetic lnatcrial). In Centro 
Intern: cional dc A; ricultura I.Ipic:1. Prograia do Ytica. 1982. Yucht: itve.tta
ci6n, 11,111cci6tr:,'tltili/.:1cii. Cali, (olombia. pp.147-152. Span., 6 Refs. 

Cassava. Propaettion. ShooLs. ('utt ings. Colombia. 

Two methods of'rapid prIpa ,atit .1 promissory cassava genetic material are described in 
detail: by shoots on 2-node stem sections and hy single lealf-bud cuttings. (Stunmary i' F.G. 
Trns.hi lD.M.IK:t 002 

0439 
16188 I"URTAI)O, M..: OL.l\iV.IRA, D. DI- 1980. Cultivo da mandioca (Manihot
escilenta Crantz) ein fileiras dupla. . (Cassava iultivatim in double rows). Cjriacica-
E'S, lrasil, Fm presa Ca pix a a de P'oNquisa Agropectiria. Continicado EMICAt'A v.2, 
no. 7.9p. Port., I Ref., lills. 

('assava. Rebearch. Planting. Spacing. uier productvity. Itrazil. 

A review of literature on the results obt,ained in research cond Cted in Brazil ott the effect 
01fplant (llsit.' and i le border elect ott cassava production is civen. 'liw advantages of' 
planting in douhl' rows vs. the tr:ditional cropping system are listed. Tables at, nicluded 
ot lie in crease in casss:va ;,o tplOdLteli l itt border areas comn pared with the useful plot 
area -with litTe cassava the effect of spacing in double and s,'igle rows on root andrent uv.; 

starch prod ,:t : .ic of"d ottbib pla distribution
iou cCOl resilts row ti,.-pt.; patterns of' 
plats in double ro,,'s.(,"imt,'yi' 1'Ci. I raeos. h) L.M.} 102 1)03 

0440 
17507 VILLAMAYOR JUNIOR, 1.G. 1981. Increase cassava yield through 
optimun plant population. Radix 3(1 ):6-7. lngl. 

Cassava. Planting,. Spacing. Tuber productivity. Philippines. 

The optilmiun plant dt_ii,iy o1 cassava varies ac',rditiito cv., soil f,rtility,season, taili!g 
system, planting posinil,, arid \,eed citiol. For Cassava plantattions which (uslally grow late 
lllatllillltaind Ml'cr' ltart~tcioeni are ;l t]horough landVar. 1 old practiCes Cll)Oyted ht as 
preparation, crtiizatio, lltl i,dC'qoa tC\%ced control, a population of 10,000-15,000 plants/ 
lltt is 1:1, cosets raise early tnattiriiu as side cropipprop.ritle. ,mall ,sht ar':i. a ilfi the 
ptu:er parts -0 tlir land \\ilhsit :dequate tertilizer and weed cintroil practices, 20,000
40,0010 plaw I/l are t'tittiiiit'iId. (Suimtoim,' hY Abstiacts on 1''opicai Agr'itltttre) 1)02 

)03 

0441 
16699 I'N IiR.\S!LII RA "I'I'CNICA I: XIIENSAO,I!i SA )E".ASSISTI 'ICIA 

RURAI. 1980. S,rer..:!s
de produqao para rnavdioca. (Prodtwtior svstems.1br 

.t'suu'c,').Man ais-ANI, Brazil, Impresa Irasileira fit: Pesquis.: Agr.:)ectriria. SVri-
Sistcttas U1'- Plb.tNl' ioietiimt ino. 205. 14p. -bit. 

Cassara. 'clhiiological package. I.and prep:3ralion. Plhnting. Cuttings. Weeding. Pest control, 
Pro.esszing. Ilarvesting. Trad e. Storage. lhrazi!. 
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A cassava production system is described for farmers using family labor and/or mutual
assistance, with an area planted to cassava of 26 ha and yields of 16 t during a 12-18 mo.cycle. Recommendations are included as well as the technical coefficients of the different 
processes of the system: land choice and preparation: selection and preparation of cuttings;
planting; weed, pest, and disease control; harvesting: processing; c,.nmraercialization; and 
storage. (Suninar'), t,1G. Trans.by L.A.F.) )02 

0442 
17548 LY RA,G. OE M. 1981. Recomendar;6es t~cnicas para a cultura da man
dioca. (Technical recommendations fbr cassava cultivation). Natal-RN, h-mpresa de
l'esq.isa Agropecuaria do Rio ianide do Norte. Boletim Ttcnieo no. 7. 37p. Port., 
12 Refs. 

Cassava. Technological package. Land preparation. Planting. Spacing. Fertilizers. Timing.
Pest control. Weeding. llarvesting. Processing. Brail. 

The taxonomy, anatomy, and soil and climate requirements of casava are described.
Recomnmendations and te:linical coefficients foi cassava growing in the area of Rio Grande
do Nolte, Brazil, are included: land clearance and preparttion: plant den~sity; soi!
amendment and ap'!ieation of fertilizers: planting system and time; var.; weed, pest, and
diseas.- control; harvesting; and processing (production of CV' and cassava alcohol). ISum. 
mart' hy .G.Trans. hi L.M.I".) 1)02 

0443 
16561 INTERNATIONAL INSTITUT-
Evaluation of cassava harvesting tools. In ---

OF T 1980. 
. Annual Report 1979. lbadan, Ni-

ROPI*AL AGRICULTURE. 

geria. pp.48-49. Engl. 

Cassava. Ilarvesting. Agricultural equipment. Nigeria. 

The characteristics and advantages of dif'erent equipment used for nechanized cassava
harvesting are given. lTe lever designed by the International Institute of Tropical Agriculture t IITA) to reduce the !orce exerted to poll cassava from the ground had a ratio of3.67 when this method w:a, compared wN',hmanual harvesting (4.96 and 18.20 kg force/kg
!ber harvested, resp.). Stei breakages is a imlajor problem in hard so'ils. When the plant had
3 main stems or !oorc, the steis s% re too weak to stand tileteisi ,:force of the !oe;.With2 iain steins, pulling was successfuh 50% of the time. With one main stem with an atgle. o1
35' or more to the soil, putting was successful 95% of the time. In tria. with tr%:.tor-pulled
haresters, the 111A harvester (acopy of CIAT's) had the greatest potentih'! in conpari~sonwith Ransonies :iid Alpha Record, due to its lo\tcost, simple and ruggei constbuctior,, use
0)11uieveli land, low root daiage antI no. of roots leftin the soil. (Sumnary i I. B. Trans. 
hY L.M.k.) )02 

0444
17555 ROIDIGUEZ M., S.; GARCIA G., M. 1981. Relaci6n entre *.Aprocedencia
de lasemilla y los rendimientos de yuca (anihot esculenta). (Relationship between
seed origin and ca.saira.'ields). Ciencia y "tcrlica en laAgricultura: Viandas, Hlorta
lizas y Grano. 411): 17-30. Span., Sum. Span., FngI., 13 Refs. 

Cassava. Cuttings. Selecton. Tuber productivity. Germnatiori. Foliage. Fivid experiments. 
Cuba. 

The resuh: of a c)mparative study on cassava clone Scfiorit, using cuttings from different 
p arts of the pla i (stuip,miain stein, sectndary and tertiary brar.cIes). These wee takenfron plants whose :st branching occurred at 1.2 in or higher. Cuttings from main stems and
st tiii ps had signlfic,.itly higher sprouting 3 tItan those from secundary and tertiary
branchte',. The no. or day between planting and field covet by foliage' was sivtnilicantly
lower in plt planted to cuttini:s hron tie i ai, steins and stnum ps. Con inercial touber yileld 
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was higher with cuttings from main stems (P < 0.05). The utilization of cuttings from main 
stems as propagation material for commercial plantings is recommended. (Author's 
summnaryv) D02 003 

See ad:tr 0381 0383 0384 0385 0494 0546 
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004 Postharvest Studies 

0445
 
16240 UPITANI, I.; DATA, E.S.: TANAKA, 
 Y. 1982. Biochemistry of post
harvest deterioration of cassava and sweet potato roots. In.--.; Reyes, E.D., eds. 
Bin-resources investigation on production, storage, processing and vegetation of 
root crops in the tropics. 1981 Interim Report. Nagoya, Japan, Nagoya University
Cooperation. pp.32-47. Engi., Sum. Engl., 19 Refs., illus.
 

Cassava. Tubers. Deterioration. Analysis. Post-harvest studies. 

Tfie biochemical mechanism of post-harvest deterioration of cassava roots, with reference to
physiological and pathioogical aqproaches to the elucidation of tileitechanisni are given,
emphasizing the formation of tie secondary metabolites in cassva roots (coumarins,
phenols, terpenes, and cyanogenic glucosides). In relation to physiological and microbial 
deteriorations and iircspol;se to injury, bluish fluorescence as well as phenolic components 
were produced in cassava roots. It was elucidated thal the former was composed of 5
 
coumarhn components, lie 'ain 3 of which were scopoletin, scopoline, and eculin, and the 
other 2 s'ere some kind of conjugates. A main component of the pheno!ics was d-catechin.
In response to cut-injury, some erzymes participating in the production of the secondzry
metabolites were formed. Acid invertase formed early, and then phenylalanine ammonia
lyase appeared. l'eroxidise activity steadily increased after a lag of 1 day. These enzyme
activities were also activated in noni:'fected tissue adjacent to the soft-rot region of cassava 
root tissue. When cycloheximide was applied to cassava root slic,, the occterrence cf both
tluorcscernL components anid physiological disculoration was partially inhibited, suggesting
the participation of protein synthesis in these cytological events. Glucosidic and free
cyanide contents in cassava roots were investigated in relation to storage and phyiological
deterioration. Some preliminary data are presented. (Autlhor'.,sutiunarl,) D04 

0446 
16239 TANI;UCII, T.; DATA, E.S. 1982. The role ofmicroorganism's in post
harecst deterioration of cassava roots InUritani, I.; Reves, E.D., eds. Bio-resources 
investigation on production, storage, proessing and vegtation of root crops in the 
tropics. 1981 Interim Report. Nagoya, Japn, Nagoya University Cooperation. pp.
22.31. l:ngl., Sun-. lEngi., I I Refs., Illus. 

Cassava. Tubers. Deterioration. rost-harvest studies. Vascular streakg. Philippines. 

Tie relationsthip between 2 types of deterioration of cassava -.,ots in th: Pihilippines was 
studied and a pathogenic microorganism was isoited from decaying cassava. Cubes of 
eassava root tissues ofl,,pprox. 0.5 cm in thickness were prepared from healthy portions and 
others affected by vascular streaking (VS). After washing, the cubes were left ,nwet filter 
paper for several days S. me pieces :Ieterioiatcd but ni-differences vere established in therate of deterication between pieces from both portions. In another ept., the surfaces of
the root pieces were sterilized and left for 3 days on the potato agar culture mnedia :ontaining
streptomycin (50-100 ppi). No t bservCed 
yeast-like micr,iorganisms grew on 

tfngl ',yplhae \\'ere on the tissues but sometimes 
the media around the tissues. A fungus (Phycomycetes) 

was isolated from tile cut Whenrecently surface. this tungus was inocunlated into cassava 
roots, decay was caused and developed rapidly in tileroots. fli; fungus wa- again isolated 
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from the decaying part. When healthy roots were inoculated with this fungus, another ype
of VS was observed mainly in the nondecaying area, although typi,a:l VS symptoms did not 
appear. Under a lightmicroscope, abnormal colored xyleri vessels were observed, indicating 
another type of VS. Results show that ttere is no direct relationship between VS (typical 
type) and decay. (Author'ssnutnar') )04 

0447 
17179 MARRIOTT, J., PLUMBLEY, R.A.; RICKAPD, J.E. 1910. Physiological 
aspects of tie storage of cassava and otler tropical root crops. ht Hurd, R.G.; 
Biscoe, P.V. ;Dennis, C . eds. Opportuiiities f.r increa.ing crop yields. London, 
Pitman, pp.363-375. lIngl., 39 Retk., illus. 

Cassava. Research. Tubers. Stoiage. Deterioration. Post-harvest studif's. 

A literature review on physiologicai investigations on cassava and yams stored within the 
normal range of li opical ,mbient temp. is given; regarding cassava, postlarvost physiological 
deterioration in roots is emphasized. Virtually nothing is knos',n of' the storage physiology 
of aroid root crops Iprincipally taro and tannia /Xantho-onia vagitlifo.iuni)j, sweet potato, 
and potato under thwse tropical conditions. (Sumnwrr', by Field Crop Abstr:cCts} 004 

0448 
16238 IIIROSE, S.; DATA, E.S. 1982. Physiology of post-halvest deterioration 
of cassava roots. .I Uritani, I.; Reyes, E.D., eds. flio-resources investigation of 
production, storage, piocessing and vegetation of root crops in the tropics. 1981 
Interim R-port. Nagoya, Japan, Nagoya University Cooperation. pp.1-21. EngI.,
Sum. Engl., 13 Refs., Illus. 

Cassava. lubers. Post-harvest studies. Deterioration. Storage. Vascular streaking. Cultivars. 
Resistance. Pruning. Starch content. 

The process of tot deterioration, especially vascular streaking (types I and Ii), and mi
clobial deterioration were observed iii detail, and the relations between tile deterioration 
process and environmental factors were studied. Two distinct types of vascular streaking 
(VS) were observed. One was a ligi:!-brown discoloration found as a ring along the outer 
part (incl;iding the vascular bundle) of the parenchyniatous tissue and a.'ound the inner 
part of' the cortex and tli.t a blue-black pigmentationo tler was of the xylem vessels whi: h 
appearled colinnll ly ni microbially deteriorated and adjacent areas. Thus, the 2 types
of VS \\cre distinguishcd as VS-typvs i and I1,rcsp. With severe injury of tthe roots, VS-type 
11and the simultaneous ,rsu;sequent microbial deteriorition frequently occurred before 
VS-type 1.VS-type Ii seemed to be associatcd with microbial deterioration as it wzs fre
qucnfly observed inthe initial stage of microbial deterioration. Tested tinder UV light, the 
cut surfaces of bored and nonbored cas!;,va roots showed the presence of some coumarin 
components with distinctive bright bluish fluorescence. Roots of 42 cv., 8 to. old, sscre 
tested for susceptibility or resistance to VS. Eleven were assessed as very resistant cv. with 
no VS while another II cv. belonged to the susceptible group with the .ssessment score 
of 4. lre susceptibitity to VS-type I showed a negative correlation with root MC. Tire 
effect of pruning the plan.ts, leaving only 30 cm of tire stem for 2-3 wk. before Iiirvest, 
onithe incidence of root VS was studied and compared w'ith roots of unpruned plant. as 
well as rots buried uiliertgr Roots of piuned cv. Golden Yellow plants shrocd slight,uoid. 
syi'ptoris of deterioration 3 days after storage. After 34 days, liisever, microbial rotting 
conitienced, developing gradually and resulting in complete decay 9-10 days after storage. 
"Ilie roots buried underground for 3 wk. shtowded alrost no deterioration during storage.
Ilowever, sone deterioration were ooserved II days after storage tinder ambient conditions. 
With cv. Ilawaiian-5, the roots were more resis.ant not only to VS but also to microbial 
deterioration. Starch _i,.inte:tof the roots of pruned and run rruned cassava plants was 
determined. There was a reduction inroot starch co:itent of plants pruned prior to harvest 
ranging from approx.. 3-7% as compared with that of unpruned plants which was associated 
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with a decrcase in root quality. Drying rates were closely associated with some climatic 
factors. The decreasing rates ;n MC to total integrated solar radiation w:'re expressed in 
regression formula of fie 1st degee, which was dependcnt on chip .ize and loading rate. 
(Author'ssummary) Dl4 102 

See also 0525 
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EOO PLANT PATHOLOGY
 

0449
17528 MENDOZA M.. J. 1982. Enfeinedades y piagas transmLsibles por:,emifla
sexual y asexual de yuca en Ecuador. (Diseases and pests transmitted b, casva'txual and asexual seed in Ecuador). In R, ca, W.M.; Hershey, C.D.; Malamud. O.S.,
eds. Taller Latinoamericano sobre lnecrcanbko dc Germoplasma de Papa y Yuca,
lo., Call, Colombia, 1982. M,.morias. CAli, Centro Internacioal de A-ricultura
Tropical. Ceric CIAT 03SC-6(82). pp.131, 254-255, 277-295. Span., 274 Retfs. 

Cassava. Diseases and padiogens. Injurious insects. Injurious mites. Ecuador. 

A list is given with the: commoni name, causal agent, and symptoms of cassava diseases andpests in -cuador. The inf',rmation available on ttoese diseases and pests is scarce, especiallythat regarding pathiog-ns. Up to date the commnw mo3aic virus, frog -kin (unidentified
causal agent), and a bacterial disease caused by lrwinia sp. have been detected. Major fungaldisease, attack the foliage (Cercospora).Glomerella sr. caused rot and necrosis in cuttings.The mites 1Mononchellus tanaoa, Tetran.,chus urticae, and Oligonr'chus penwvianus are
mentioned as major pests. (Summar, bY LB. Trans. by I t0!.M.IFOO00) 

See ahso 0402 04.26 0427 0487 0497 
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E02 Bacterioses 

0450 
1713, PI-RREAUX, D.; MARAIT-, II.: MEYER, J.A. 1982. Identification of 
3(methylthiu) propionic acid as a trligh!-inducing toxin produced by Xanthomonas 
camnpe'strs pv. maniho,'is in vitro. Physiological Plant Pathology 20:313-319. Engl., 
Sum. Engl., 19 Refs.. !flus. 

Cassava. ,'atti'o oas ianilotis. Isolation. Leaves. 

A toxic substaice ,.dS cxi:acted by ethyl acetate fron a broth culture of Xanthomonas 
camp,'stris pv. manihotisacidified at pHl 4 with I N IICI. \\luen infiltrated into cassava leaves 
the crude extract pruduced blight symptoms similar to those induced by the bacterial in
fection. The toxic sub,,tancc vs purified by gel filtration on a Sephadex G 10 column and 
by TLC -n silica gcl 60, where it shoved a Rr of 0.'. using as migration system methanol: 
chloroform: n-hexane (3:2:1, vol./vol.). By mass spectrometry, infrared spectroscopy, and C, 
1t, N analyses ie purified toxin was identified as 3(methylthio) propionic acid. This identi
tication was confirmed by chemical synthesis. Ori detached cassava leaves, 3(methylthio) 
propionic acid gave a toxic effect up to a concn. of 9.9 nM corresponding to 24 ug of purc 
substance itt a 20 M1drop of water. (A uhor 's sumllar.;') 1:02 

0451 

17511 l)lDAL, 0.1.: PALOMAR, M.K., NAPIERE, C.M. 1980. Host range of 
.V'antho onas inanihotis Starr. Annals of Tropical Researc'i 2(3):149-155. Eng!., 
Sum. Fngl., 8 Refs., Illus. 

Cassava. Laboratory experiments. Xanthonotas manihoti. Inoculation. Resistance. 
Man41,hot glazh~lii. 

Of 26 plant species from different families tested, only 4 species of the Euphorbiaceac 
(Manihot glazioii, varikgated orn:ament.l cassava, E'uphorbiapulcherrima, and Iedilanthius 
tith vtnaloide) were ifctectd by Xanthontonay campestris pv. manihotis. Diagnostic 
sylptons on the alternative hosts were similar to those on cassava (used as check). 
(Author't sunmary) 1:02 

0452 
16691 ClIALFOUN, .;TANAKA. M.A.S. i 982. Caracterizaqo de variedades 
regionais de mandioca qurnto i resistincia. tolerincia ou susceptibilidade a Xant
thomonas manihoti: (Arthaud Berthet) Starr., em condiq6es de casa-de-vegeiaqio e 
campo. (Ch/aractcri:ation of regional cassara varieties rt-gardinr resi twice, toler. 
ance, or suscep;ibili. , to Xanthomonas manihotis wider ,,recnhoseand field 
conditions). In Projeto mandh ca, rcat6rio 76/19. Belo lorizonte, h'npresa de Pes
quisa Agropecujiria de Minas Gerais. pp.79-86. Port., Sum. Port., 9 Refs. 

Ca ;sava. L.aboratory experimcns. Field experiments. Cultivats. Xanthlonona" nianihotis. 
Resistance. Brazil. 

An e'tpt. %%as carried out to characterize some of the cassava var. existent ;n the statt of 
Minas Gerais, Brazil, regarding resistance, toloran,.c, or susceptibility to CBB (X,\anthomnonas 
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.camp'stris pv manihotis). ''llTirty-cighit cv. were tested in tile greenhouse and 9 in the field.In tile greenhouse expt. 8 cv. (Arrebenta Burro, Cambadinha, lngana LUdr~o, IAC 353-6,Sabani, SiF 2578, SU 393, and Soiora) behaved as resistant, 4 cv. (IAC 1418, Joao Pires,Sertaneja, ail(l Vassourao) as tolerant, and 26 as susceptible. In bodi expt. c,. Sonora wasresistant to tie disease. Cv. Guaxupi, Branca de Santa Catarina, Broto Poxo, and Hibridawere susceptible in the greenhoue and were more or less tolerant in the field. Cv. B.ianaand Vassourinlha SE'L 514 were susceptible under both conditions. (Author's suwmnar).
Trais. bYr L.M...) 1:02 GO! 

045317.549 I'LAN(;G, F.N. 1980. Relationship bciween Xanthotnoas inanihlotis(Arthaud llerthet and Bondar) Starr and Xanthomonas cassarae (Wiehe andl)owvson), and some epidemiological studies on cassava bacterial blight. I'h.D.Thesis. ,lMiitrcal, Quebec, McGill University. 301p. :'-ng!, Sum. Engl., Fr., 207 
Re,,., Illus. 

(assava. Xzanthoonooas oiaoihotis. ' cassrai'. Biceiemistry. Serology. Symptomatology.
I'pideriology. l)ise;,se transmission. Temperature. Colombia. 

.kant oonas ,antholis and X. vassavac, bacte.-rial pathogens vttacking cassava, showedsimilariti,, in their )IysioiogiCal/hiocic~jjial properties but differences in serology andpaiiiol'ciici y I.Thcrel'ore, retaiiiing tie distinction betweenA X. tnanihoaisand X. cassai'ae isprotably justificd. iluctu~ating tenilp. ( 5-15T(") exerted more effect than steady tem'.( 1 2-( ) il severity of' (t (.' . ianhois).I.ah., greenhtoi;c, and field studies o,, pathogenicva5ialility did init indicate tle occurrence ilf distinct biochemical types or pathogenic racesof .. ,anihotj.. Available soil moisture was not significantly correlated with CBB severity.l)ircct iiniuntllgorescence and IKLISA techniques showed that X. naoinotis survivedcpiphytically on weeds as onrhost tissue, and was seed-transmitted in cassava. The pathogenSurvived in secd embry.)s at cciicn. 'if 5 x 10' ;ells/embryo, with enibryo infections vryingtrol 00% depending on sainp1iig swason. Some recommendations for CB control are
Lsed ii tntiete 0 lldillgs. (- tho,'s suilnari'j 1:02 
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E04 Viroses 

0454 

16289 ADIJAltE, G.O.;COUITS, R.II.A. 1982. Ultrastrnctural studies on Aico
(danabet.',a:niana tissue following infection with tovirus transmitted from mosaic
diseased Nigerian cassava. Phytopathologisceic Zeitschrift 103(1):87-92. 1og]., 
Sum. igl.,Germ., 21 R efs., Illus. 

Caasava. Disease transmission. Cassava African mosaic virus. Ca:-sava latent virus. Nigeria. 

In Aicotiana hent/aitiiaa tissue infected with a virus tr;nsnitted from nio.,aic-diseased 
N gerian cassava, specific altera!ions to the nuclei o infccted cells' were noted pa rticularly in 
the pthoeii parenchyma. iliese 'ilt-rations included segregated nucleoli, an axial at 
rangeicnt o chromatin, fibrillar rings, and th' appearance of viris-like particles at the 
edges of the rings in tile 13 ';'ysnuhCIoplasm , approx. after inculatimn. Typically Lenlinat'' 
viru- particles have been isolated and puril ed froin this tissue. 'a:, ca ilsIic virus showil to 
alteratins inthe nuclei of inftected cells butsimilar to those caused hy other gemjiliviruise, 
it was not diioiisitrated that th'! was associated with the mosaic tiscawcvirits, teriied CLV, 
of cassava, as similar nuclear cLanges have yet to be idleitified iin -assava tissue (Ait'ior' 
Suiiitntr, 1:04 

0455 
17516 KAISER, \U.; LOUIE, R. 1982. heat therapy of cassava infected with 
African cassava mosaic disease. Plant )iscase 66(t ):475477. I'ngl., Sum. -i(gl.. 16 
Rct's.,
Illus. 

Cassava. Cuttings. 'emperature. Cassava African mosaic virus. Disease control. [lot water 
treatments. Kenya. 

Itcrin lotheralp 3 cassava cv. an impiirtat virlislike diase ofI'\\as ued to free of ('AMI), 
cassava in Ias, Africa. The pathogea \,as eradicated froni 3344% of tip cuttings (1.0-1 .5 
cm long) after hot-air zreaiinient of mother plants at 37'("fc'-97-105 days. Survival of th':se 
tipcuttings after 35-105 days ranged 'ron 22-73%. Ixposuire of'entire cassava plants to 
hotI-air treatient; at 370C for 42-96 days c;'uised teiimporary remissioin of symptois in 
most t!ants. Only one of 129 :,rviviog plants was Ireed of disease. Two successive hot
water treatments of di::'.:sed steln cuitings at 50 or 55"(' for varying intervals werc not 
tieralpeitic. (,Altv'hr \ siunitar./ 1:04 

0456 
13761 DNGIL, Ili.J. 1979. Methods and proposals for ombatting cassava 
mosaic disease in the Republic of Togo. t'b'mi Research and Development 10:76-83. 
higi., 13 Refs., Illus. 

Cassa a. Cas.,ava African mosaic virus. Disease con trol. Quarantine measures. Fogo. 

The phytopathological measures t-Iat should be taken ioto account in the control oL'CAMD 
are discussed. Recommendations include the se!ectioi of' healthy planting inaterial, im 
provement through the search I,)rresistant var., tluarantie ineasures to) avoid disease 
dissemination, and c,,toper,tion between scientists and institutions to acquire knowledge on 
research results. (Sumima,"' bi I".G. Trans.hi L.M.F! L04 
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0457
17552 SEIF, A.A. 1982. Effect of cassava mosaic virus on yield of cassava. Plant 
Disease 66(8):661-662. EIgl., Sum. Eng., 10 Refs. 

Cassava. Cassava African mosaic virus. Held experiments. Tuber productivity. Cultivirs. 
Kenya. 

Yield reduction, of cassava infected with CAMV under field conditions in Kikambala,Kenya, ianged from 24-75% . There was a stro,, corrlation between disease severity andyield loss. Incorporation f yield loss assessments in evaluation of var. for mosaic resitancewould seem advisable in viewy of these results. (Authiors sunmmarY) F04 D03 

045&
16550 INTERNATIONAL INSTITUTE 01: TROPICAL AGRICULTURE. 1980.Virology Unit! cassava. In --. Annual Report 1979. lbadan, Nigeria pp.134
135. Engi. 

Cassava. Cassava Afican mosaic virus. Laboratory experiments. Nigeria. 

The CAMV ;as purified from infected tissu',s of .Vicolianahentlaniana(primary isolationhost), A. ghttinosa, N. tabacum, and N. cle'velandii as %%ell as infected cassava leaves. The0.05 Al phosphate buffer (pl 7.8) containing 0.1% of 2 -niercaptoethinol gaveregarding virus yied and qod resultsinfectivity on IV.bhtthainiana.Treatment with chloroform gavebetter infectivity. r cntrifugation yielded higher amounts of virus on a linear gradient of1040% sucrose in a phorlhate buffer (0.05 M, p1! 7.2) during 4 h1at 25,000 rpm in a SW27 rotr. Two UV absorbirng rcgions were obtained when monitored a! 254 nm; both wereinfective when tested on N. h/nthatnana. Virus yields from cassava leaves were approx.1% of the yield from A'. benthamiaa.(Sttnar.' b)' LiI. Traits.hy L.M.IP') )04 
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E06 Neratodes 

0459 
17148 GAPASIN, R.M. 1981. Control of Meloidogyne incognite and Rotylenchu. 
his reniformis and its effect on the yield of sweet potato and cassava. Annals of 
Tropical Research 3(2):92-100. Engi., Sum. Engl., 28 Refs. 

Cassava. Laboratory experiments. Nematodes. Pest control. Growth. Tuber productivity. 
Philippines. 

The clTect of pre-plant treatment of different nematocides (aldicarb, carbofuran, triazophos, 
dibromnoclilopropane, and Binema) and chicken oianure effects on the grrnwth of sweet 
potato and cassava and on the population of Meloidog'ne incognita and Rotlenchuhs 
reifrinis 4 no. after application was tudicd in pot expt. Low gall and egg mass rating:; 
were obtained in chemical-treated plants, except those treated with triazophos. In al! cases, 
the application of dibromochloroprcpane :and aldicarb increased :he rot, tuber and top 
wt. of sw'x ,e potato and cassava and gave 65-80% reduction in nematude population corn. 
pared to carbofloran and Buneni:. which gave 45-70% reduction. Triazophos was the least 
effective among the chemicals tested. The application of chicken manure signitfhantly 
increased roots, tamers and tops of sweet potato and cassava compared to t'hose obtained 
with neinatocides. There was io apparent correlation between growth response and %con
trol. (Authors stoioiarY') .06 

0460 
17553 CIIARCIIAR, JM.; IIUANG, C.S. 1981. Crculo de hospe(Ieiras dePraty
lenchus brach 'orus. 3. Plantas diversas. (Host range of l'rat),lcnchusbrachlItiis.3. 
Dijferent species,. litopatologia Brasileira 6(3):469-473. Port., Sum. Port.,Engl., 
14 Refs. 

Cassava. Nematodes. Brazil. 

The multiplication of l'raty!lenchus orachm'nison 13 field, forage, oil, and cover crops was 
stuilied under g-cenhouse conditions. The index of reproduction (I1,, population/initialfinal 

population) of thu nematode on tobacco cv. Matozinho, Centroseniapuhes.ens cv. Comer
cial, and lina bean cv. Fava 1395 were 25.6, 19.4, and 16.2, rtcsp. during a 3 no. exptl. 
period. These plants were considered good hosts. Cassava cv. IAC-105.66, soybean cv. UFV-
I, cotton cv. AFC-65.523, sesame cv. Branco laste, kudzu (Pueraria/a'anica),sunlower, 
dry bean cv. Rico 23, and peanut gave nenatode IR varying from 8.4-1.2, in dccreasing 
order, under the same condition. For cassava and beans, IR weie 8.43 and 2.01, resp. 
(Autlor" suiniary) E06 
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FOO PEST CONTROL. AND ENTOMOLOGY 

046117550 McCAFFERY, A.R.; PAGE, W.W. 1982. Oviposition behtviour of thegrasshopper Zonoceras varicgatus, 1.colcgical Entomology 7(1):85-90. Engl.,
E1ngl., 8 Refs., Illus. 

Sum. 

Cassava. Zonoceit's vari'gatti. Insect biology. Entomology. Nigeria. 

in studies in cassava-growing *reis near lbadan, Nigeria, in the dry -;easons of 1975-77, longterm hanges in the no. of !onocei-us ;'ariegarusat oviposition sites reflected changes in thematurity of the general population. Short-term 'hahgs in the no. at oviposition sites wereassociated partly with normal diurnal behavior in which roosting occurred at night. 1mmieration, especially ct' ftemaes, into the oviposition site occurred prior to periods of oviposititm actisit . I lmigrationl followed oviposition. Fhe majority of the grassiopperq movedupwind into the oviposition ite, upgcsting .iinodor or sound attraction. Periods of intepseoviposition activity followed heavy rainf.-Ill. (Authors.summary,) l00 

Seei. '4o 0426 0427 0449 
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FOI Injurious Insects and their Control 

0462 
17184 I-ABRES, G. 1981. Bioecologic de lz cochenille du manioc (Phenacoccus
manihoti tlom. Pseedococcidae) -n Republique Populaire du Congo. ,Bioecology
of the cassava n a!Yh'tg (Phenacoccus ,naiihoti) in the Congo Republic]. Agrono
mie Tropicalc 36(4):369-377. Fr., Sum. Fr., 6 ectes., Illus. 

Cassava. Phenacx'cus nanihoti. Ivsect biology. Ecology. Congo. 

During 1979-80, the population dynainics of Iho'nacoccus manihoti was studied. The 
t'ollowing parameters were determined: % of infested plants, av. ratL of infestation, and av. 
no. of mealybugs/apex in cassava var. NI'lembe in the Komibh region, Congo. The dissemi
nation or" the cadly stages of' the pet and the growth of' colonies during the dry season are
analyzed. The role of' biotic and abiotic factors responsible for seasonal variations of' the
mealy bug is determined and explained; these factors can provide the bases for an integrated 
pe.t control. (Athor'sstmntart'. Trats. bh'L.M. .1)[01 
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16238 PENA, J.E.; WADDILL, V. 1982. P,stsof cassava 
in South Florida. Florida 
Intomologist 65(1)'143-149. Engl., Sum. Engl., Span., 13 Refs., Illus. 

Cassava. lErinni'isello. Spodoptera eridania.Neosilba perezi.Diabrowica b~lteata. Aonidonv
tihts albus. I'/enacoccus. Monionychellus caribbeanie. Tetrat'chus urticae. hisect biology.
Plant damage. Biological control. USA. 

Inscct pi-sts found on cas 'ava in southern Florida, USA, included the cassava ihornworm
(i:''int'is dlo L.).cassaca shoot fly (NlVosilba perezi), banded cucumber beetle (Diabrotica
balteata), southern armyworni (Spodopter, eridania),cassava scale (Aonidoinwtihs albus),
Caribbean black scale (waissetia nvglccta), Mexican mealyhug (I'henacoc'us gossypfl, '/he
ilatoctLs sp. near obscunts and several species of' stetn borer.i The mites, lononychellus
caribheanae, Teiran 'chtus urti:'ae, and Panonychus citri were found feeding on the leaves. 
The lace bug. Cortntnuca govs'pii, is recorded for the 1st time as a cassa~a pest. (Author's 
suntmarY') [01 [03 

0464 
16623 NWANZE, K.F. 1982. Relationships betwccn cassava root yields and crop
infestatiois by the mealbug,1'henaoccus manihoti. Tropical Pest Management
28( ):27-32. lngl., Sum. Engl., 4 Ret's., ll!,s. 

Cassava. Field experiments. Phenaoccus inanihot. Cultivars. Planting. Timing. Tuber 
productivity. Zaire. 

Reductions in casava root yield ws'ere related to infestations of the crop by the cassava 
mncalybug, I'henacoccus manihoti. in field trials that combined several var., planting (fates,
and dates of onset oftinf'estation in Zaire. Reductions in root yields of up to 84.4 and
54.4% were measured iin late- and early-planted cassava, resp. There was a gradual increase 
in yield loss due to pest attack with every delay in planting. Root yields !o.Dec., Feb., ard 
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April plan iings wl.ere redu.cd by 2.6, I1.2, and 31.2% , resp. when coU pared with the I st 
plajtiji fi Oct. 1lioxever, a delay iii the onset of niealybuiq icifstation rc;t! s il a decrease 
itvield loss. A cuor , 1 tion coefficientrt'r - 0.77 was obtained between root yield and date 
tititial pcr ilift'St'i.ton. While p,,s:tifarmers are Iuntable to otset carl' peit at!tackx on 
their crop, dhci can rduce crol) tamae by avoiding ;::tepla:;,ings. fit the absence of highly
resistant v:ar., cxc,sava var. that are AlCle t' offse early peaks ii est populations arc ieconi 
micndted,. .ltstt/er usmntarv) [0 I 

0465 
17512 13OZA, JA.: WAIDDII.L. V.II. 1978. A cassava shoot Ily, N'eosila perezi 
ttnero and Ruppe!: notes on biology and effect on cassava yield. Proceedingsr of 
ihic Trolical Iegion. ,\le:ncaci Si,,icty for torticr:lturl Science 22:22ti-237. [ngl., 
Sum. higl., Span., 6 Refs., INLie, 

Cassava. ,''osilho per,. Insect biolo,)". lant darnige. Tuber productivity. 

cas,;a cVosilha perezi 

15.6, 21.1. and 25.6' ( . iD:ltioe of the inlmiture stares :,nd adult longcvity was extended
 
b3)decreasing IL-ecp). eax,1l:el :Ihe i,laln'e. tfl 


hi mature and :llt %hootflit, were reared at 3 coistan t temp.: 

,meanneo. eves an d Iirvai-/terninal, and tnating

behavior \%ci, i tcc [he lTects eel the shoot fIlyllcassax, growth and yield
elidi 
weic stutied by simulatine lr'val damage. 'life damage had significant etfect oilphillthcigdht

anid leo. t" lcremieals,pl~i. but not o t no. of leaves, roots, marketable yield, o total
 
yicld. l.inear tecsicil, eeatiens 'rr presented te estimate totd yicld, i.arkelable yield,
 
aind Ice lie!. of llearkct:euhlc ;oots. (..Iiieo;r's sillonlrc) -t)!
 

0466 
17501 I..AL, S.S. 1980., A note on l'rospaltecla flara Shafee. an aphelinid parasi
tolid taeaci ((Cennaditis). M:(dras Aericulturl Jrournal 67(8):557-558.of Be'misia 

lie10., .3 Rets. 

Cassava Be'nisia. Predators. Ihdia. 

/'rospaltella tiara x:lx ts iund paresitizing Bcomisia tahaci on cassava in Kerala, India, in 1976
77. The level ol tero;,iti sm vairicd from 6.81% inI"c . to 29.50% in Oct. (Strnenarj,I ' 
Reiccce.' ot ..lpelod I:ot;enecuoe'j [01 

0467 
17199 LAL, S.S.; IPILLAI, K.S. 1981. Cassava pests and their control in southern 
Intdia. Tropical test i ancu.mient 27(41:480-491. I'ngl., Sum. Engl.. 55 Re fe.. Illus. 

Cassava. teests. Insect biology. Plant damage. Predators. Pest control. India. 

From survey-; it outhern India ii 1975-78, aft annotateud list is preseited of cassava pests, 
including abtit 10 k el The iml i;ction preovidel invludes the ;eart of"the(Ads,rthropods. 
ple:t attack.d and the nattre 0ef file LLitlge causeo. I-or e;ch o 9 pests or gronts ofipests 
[ihclochllg (4or ic;telrle.; slp.. '. cu'opholis toe) phora, Aonidom.'tilus albs, Nilpaecouccus
.Idheccotofsits (lN',edcc:octcs jiuetrstuts),Ila,,;,irostrcjwtp sp., Rc'tithripss*irriacus, Bmnisia 
tabani arn mites:. ;ireview is given of their biology, ;njtriousness, aiid con trol; information 
o rnaturiI cli oiies being included inSofiie cases. (Stwunariv bI Rievivi /Iplietl1otconmolo. 
i41) F01 

0,168
 
16292 (OSIFNZA, (.W.: eIR IM, S.; COSTA, I.R.S. 1981. Rcsistfiucia de varie
dades de mandioca ao percevejo de renda, Fatiga ilhdei" (Drake, 1922). (Re. 
sistale o.1(assara'aricti's ltotihelac hog, 'atiQ, illuelcc ). Pel:tmtila-I)F,lni pre
,:alraisileira de 'esqnisa AgropicLU ria. Centio de teesqt isc Agropecuir: dos Cerra
dos. Pesit, isa em Airda men to o. 7. (:p. Port. 

Cassava. Cultivats. Resistance. I'atiga illudens. Field experiments. Entomo!ogy. Brazil. 
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P'reliiinitry results are given of' an exlpt. conucdted at tile Centro it: Pesquisa Ajropccuiria
dos Ccrados, DI: (IMa il). oil tile resistance of 20 cis;ava var !0 t lie lace hUg, l1atiga ilun
dens. Var. Cacaa Vermellio, Sertaileja, Guaxupi, Cavalo, and Branca de Sntia Catarina were
the most reskitan . le ,esistance meclhanism Cacaio. \erielho is probably tolerance since
il additionu to pres-mitinig the least damage, it had a high no. tl' adults aid nyniphs on its
leaves. h!iscreen cacis the var. preferred Iy tue insect had low IICN contents, indicating that 
tie lesista.'c,. nechi:isi is rvlaltd it) this factor. Cavalo was the var. least preferred. Var.
Mantiqueir, did nt promt e i:nsect dc,'elotpincnt, even tholltyi! it proved to be attractive for
adults. I n re :r- piossibilities otf u:in! r,!sistant plants in i intcegratcd contttol system.
(Sionwaor hi 1.11.Trails. hY 1..1:) [:01 

0469
17529 BI-1'.1I.OTI, A.C.; VARGAS fl., 0. 1982. Disemiri_:in de las plagas de 

;a yuca pot semilla sexual, isexual y pot ]a raIz seca almaceni.da. (DisseminationoJl cassara p,'ss iv'.A midlase.ual sc'e'd and hi' stored dry roots). Ill Roca, W.M.;
Hershey, ('.D. Malainud, O.S., eds. Taier I-at'i roamerica no sobre Interam bie dI
Gernoplasuin tie Papa y Yuca. Io., CaUj, Col.'mb.a, 1982. Menmorias. Cali, CetlL,
Internacional ie Agrcutltura Tropica!. Serie ('IAI U3SC-6(82). pp.117-130, 277
295. Span., 274 11:1.,Itis. 

Cassava. Injurious insects, injurious mites. Propagation materials. Colombia. 

Majior cassava pests :nd their ,eogiaplhical distribution are given: mites 1'lononti*rchellhs 
ttimaoa, .11. carihbbatie,, f)/ignii'm'ts penttia.tts, f'et.i;nlchts iorticae, 7. tclarhs, and 7:
cititmaharttmiJ, tbrips (IranA/i, i fflliaosi, C(tir thrtps stetoptctrs, Caliothrips iasct t. lintvt 'tithrit,3matiihoti, Sceitothrips manilhati, and etih.'!ps strh'itts scale insects 
(,owthntot'lihsa/boxs, I'ho'u1p minror, Suisstia hitisplieric'a,S. itigra, S. ntIr'da,Cero
p/Itt ' S t., I'rh i-o ' ,'oits s'., iind , ihtltuop/ihi s sp.; mcalybugs (Phenacocc utst aniti ,';tA5herr'.i,1. gossi'i, an, 1 grenatttdcsis): stembnrers (Coelosterts slpp., C matihoti,
Lagothitts spl., and Chiloni.ta clarkei): storage pests of cassavi /,11ta'WrtS .scictulatts,Wribolillm c'astam-1'ttm. Ditocruts mimhituts, Slego.tontt p~anticewn, Lasiodcrina serriore,l 
Rhiopcrta dotmiiia; ;, Tetiehroihhs sp., Oryza 'philts .. rinates'is, Latht thus or*,:av,

and Eph ,.vti cautella). Of' the main groups i' pests, 17 
arc fouinI ill the Americas, 12 in
Atfrica, and 5 iii Asia, and ian have been dise iniiated from one continent to the other
ite to the exchange of get etic material. The material sent for cassava propagation should

Ie ,,a nal sced or in vitro neristen cultur ei. Se, te recoinniendations are given for the donor
 
country a td i tile receiving country whil 
 it is necessary to send asexual seed (cuttings).
(Sumtrmary by 1.B. Trans. b' .. /F) 1:01 F03 

0470 
13167 GIRLING, l).J. 1978. Report on a visit to Zaire to release natural enemies
of cassava pests. Ctrepe, Trinidad, Ceiimonealth Institut'. of' Biological Control. 
3 p. Engl., 3 Refs. 

Cassava. ,Ihnon'vhe/hlts talla/oa. 'lPti'Iw'occtt ioaiiihot. Predators. Biological conltrol. Zaire. 

As part of' a pjoject of the Connjons'ealdti Itstitute ol' liological Control (Trinidad),
Iunded by the International Development Research Cientre (Canada) for the biological
control of the cassava iiite (!taon.' chlhts tat,/,ta), plan were nt:de to the releese ofOHi,ota mitta id several parasites o' I ttile eassa v, t,ealy Ihug, henaeoccus taitihot, in
Kivu Province, Z.. i. The initial shipment comtained approx. 400 0. mtinua adults atid the
f'allo'ing inialybug pamasiles: /Itag irts sp. ii. gre' ti, Aiagyrus sp. t. joindits, a J
Actu'opi/aguts v'oc'ros. Althothil thmearialigelllt: made to assure ,!it tie 0. tnituira s\ould
arrive in good condtition%worked Sitootlly (50',, arrived alive at Kinshasa), les!; thaln 5% of*
th shiptment wcre still alive at the ittle of' the tlight to 1lukavu ('ivtu). Thus, the operation,
as initially platitud, 'sax given ill. Regarding the it). of parasites ot the cassava nialyhug,
40 ,Anagtts sp. iit. greieti, 15 l oaKi'tus sp. or. jocuntidus, and 10 A. eoccois ws'ere released
an] furtlier releases were plalntedt sinmg l ,b. cultuitres. (Stmouarr hi 13. Trans. be L.,I.1) 
10 1 
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0471 
13051 GIRLING, D.J. 1979. Report on a visit to the Peoples' Republic of Congo
to advise on the biole.gical control of the cassava niealybug, Phemlacoccus manihoti 
Mat.-Ferr. Curepe, Trinidad, Coinnionwealtli Institute of Biological Control. 12 p. 
Eng!., 4 Refs., Illus. 

Cassava. P'nacoccus manhoti. Predator. Biological control. Congo. 

Since the natural enemies of Phenacoccusmanihoti in Africa are incidental and, therefore,
have few possibilities of* playing an important role in controlling this cassava pcst, the 
Comomonwealth Institute of Biological Control is recommended to send an important
nucleus culture of natural enemies available in Trinidad: predators (Diotnus ochrodens,
,i.vpermspis dozeli, ifl. jtunda, 1.onerata,and Nephus oilucernarits)and parasites (Acero
phagus (occois, ..nu hilipenmis,Aenasiusphevacocci, Anagym's sp. nr. greeni, and Anagynrs 
sp. or. ltucundus). Other recommendations include technical assistance, pilot field releases 
of natural enemies, construction o!" a quarantine insectary, and assessment visits. A list of 
natural enemies of P manihof; in Congo, Zaire, and Senegal is included. (Sunmmaryby 1.B. 
Trans. hIAM., 1::01 

See also 0473 0487 
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F03 Injurious Mites and their Control 

0472 
16231 MORAES, G.J.; DENMARK, IL.A.; GUERRERO, J.N,. 1982. Phytoseiidmites of Colombia (Acarina:Pliytoseiidae). International Journal of Acarology 8
(1):15-22. Engl., Sum. Engl., Port., 20 Rcf., Ilus. 

Cassava. Injurious mites. Insect biology. Colombia. 

f'hytoscfids are reqistered for ie 2nd time in Colombia. A new genus and species, Quadro.
Inahs colombiensis and Fluseiusr;chms ti. sp, are described, total!ing 17 species of phyto
scid fnites fur Colombia. The following species found itn cassava are described: lphisiodes
zultagai, Tvphiodromnalus linonicus, Neoseiuhs anonvius, Galendronusannectens, andG. longipilis. The specie 7. linonicus is frequently found associated with Alonon ',hellustanajoa and the specie N. ancti*v',us with die mites Al. tanajoa, Al. caribheanae, Tetrany
chas wtiCdae, anid T. cinabarinus.(Sumniar , b, F.G. Trons. by L.M.F.) F03 

0473 
13763 IIIBLER, M. : 979. Biological control of cassava pests. Courier 57:80-82. 
ETLgl., dHus. 

Cassava. Oligota mitta. Pred.tors. Biological control. Alononychelhs tanajoa. Ilhenacoccus 
ntanihoti. 

A historical review isgiven on the predators and parasites found to control the mite Mono:'chellus tanajoa and the cassava mealybug Phenacoccusmnanihoti. The predator that has
been most outstanding in mite control is Oligota mninuta (Staphylinidae). (Summari b' :iKG. 
Trans. by L.AI.JK) 1:03 F01 

See also 0402 0,63 0469 0475 
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GOO GENETICS AND PLANT BREEDING 

0474 
16263 ITlRI IRA, A.S.; AND)O, A.: NORNIANIIA, F.S.; SILVA, J.R.; LORENZI, 
J.O.; NIONTIlRO, I)A. 1980. Tentativa para induzir mtutaqq'o na cor do fe.oder
ma das raizu, de mantdioca pela iriadiaqi'o de sementes. (Atimpt to induceph'llo
d ri volor mutation o.1cassararoots hY'seed irradiation). 13ragantia 39:167-169. 
Port., SuM. Fngl., 2 Rel's. 

Cassava. Seed. Germination. Irradiation. Roots. Brazil, 

Set fed seeds of' cassava ,:v.IAC Manli uira, with a pturple pihellodernt, were treated \\ith 
-yirradiation Irom a (o" iiradiation source at the ('entro d tInegia Nuclear, Piracicaba, 
Brazil. (;ermination \kias initially I w, bt sligltly higher f'or the irradiated seeds when 
ctmipa d with the cottrol. The untreated control seeds and the samples irradiated with 20 
and 30 kR gave origin resp. to 8, 13, and 2!.6% of'seedlings with %sLite plielloderm root.,. 
Cassava seedlings with a white phellderm resulting 1'rum are consideredthe untreated seeds 
as genetic recombinatits of' a selted tieterozygouts parent. The excess in tlith no. ot seedlinis 
with w hite p'iellotterin aniong the population r'. suting from the treated seeds, suggest that 
it was doe to the mutageeoic e'teet of irritdiition. (,tAuthor's stuntmarl,) G00 C1 
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GO1 	 Breeding, Genplasm, Varieties and Clones, 
Selection 

0475 
16213 FARIAS, A.R.N.: FUKUDA, V.M.G.:SILVA, S. DE O.F.; MELO, Q.M.S.
i981. Sele;'o preliminar de cultvares c clones de mandioca visando resisl,'ncia a 
icaros. 	 (Prelimitar'veletin oj cassaiV' cultivars or clones fir mite resistance).
(ru (las Aimas-lIA, Brasil, lmpresa Brasileira de Pesquisa Agropecuiria. Centro 
Naciotial de Pesquisa de Mandioca e Frt ticuitura. Pesquisa em Andaniento no. 18. 
3p. Port. 

Cassava. Field experiments. Cultivars. Clones. Resistance,. Injurious mites. Selection. Brazil. 

Between 1979-80, 357 "'sava cv./clows f'roin the (cntro Nacional d, Pesquisa de Mandioca 
e lruttcultra were assev,,d in Pacajus, Cl', Brazil! in order to obtain mite-resistant material. 
A randomized block design was used with 2 replications: mite incidence was evaluated 3 
times. Root, brand'h, stem, and stump wt. weri: determined. Clones 1lAll 451 (26.09 t/ha)
and CIM I1-14 (18.50 t/ha) gave th highest rot and bran clI yield, resp. Thc cv. with the 
nigliest starch cottent was 1GNI 222 (28.14%). According to tile analysis of av. incidence,
51 cv./clones were considered promissory regarding mite resistance. I'Summari' hi' I.K. 
ras. Y L..) (;01 V03 

0476 
16216 SILVA, S. DIIO...; FUKUDA, V.M.G.; PINIIO, J.L.N.; QUIIROZ, G.M. 
1981. Sele,;'o de cultiva:es/clones tic mandioca em Pacajas-CF. (Cassa'a cultivar/
clone selecti,mi: Pac/ius-CI:). Cruz (las Alna.-IJA, Irasil, Empresa Brasileira de 
Pesquisa Agrop":uiria. Ccntro Nacional de Pesquisa de Mandioca c Fruticultura. 
Ilesquisa em Andamento no. 22. 4p. Port., Illus. 

Casiava. Field expeiments. Cultivars. Cloies. Selection. Tuber productivity. F:uliage. Bra
zil. 

Between 1979-80, the performance of 360 cassava cv./clone! was studied at the Unidade de 
Pesquisa do Litoral, l'acajus, CE, Brazil. A randomized Hock design w::s used with 2 repli
cations. Cv./clones \%ur, evaluated regaf'ding root and canopy (leaves + branches + stumps) 
wt. Fifty cv./chl es were stlected Ior root production with yields ',arying bet,.%ecn 27.7.'
15.36 t/Iia f'or cv It(NI 187 and clone CIINI 15-1 I, resp Cv./clones %itha greater ability f'or 
canopy production we-re clone ('IM 11-14 (4b.25 t/ha) mid cv. I1GM 168 (40.71 t/lma).
(Sumtnart hy ".G. Trans. hy L.M..) GO )03 

0477 
16255 SCIIMIDT, N.C.; IPIR[IRA, A.S. 1980. Novus clones de niandioca obtidos 
por cruzamenho entie cultivares. (New cassava,cloh's ohtaiin 'd l., ,'rossini, cilfti
iars. ,3rigaivtia 39:137-145. PJrt., Sum. Port., lFilgl., 8 Refs. 

Cassava. Cultivars. Field expe:iments. Crossbreeding. Selection. Cloni.-s. Tuber productivity. 
Resistance. Plests. laiul. 

"tlie behavior (1 6 clones of' ciissava cv. N, tiq ueira (Isweet cassava) x cv. Cad' lia (bitter 
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cassava) was analyzed. Cloites it). 17 and 50 were selected on the basis of 4 yr of obser
vations on final stand, prodltctivity, :nd disease and pest resistance. New clones were as
productive as Manlitiqueira, hos ev'r, their root crte\, iliellterin, and puli are white, and
Con sequC tIy of h itiher industrial vLic Regarding disease resistance, res' its :.howed that the
clones no. 17 and no. 50 vre as gooid as cv. Mantiqueira and b tter than the other 4 clones. 

fAuthot v:" anti)ar (;O 1)03 
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16625 tL.OA !'.. M. 1981. 
 Comparwci6n de rendimiento con 16 variedades de 
yuca en Rilweralta - Veni. ()'ield cowpariso; t 16 cassa,'a raricties It Ribluralta .
lI'ti). "lcsis it:. Aer. Santa ('ruz de la Sierra, Ilolivia, Universiiad 1loliviana Gabriel 
Rcit Morento. 641. Span., Suim. Span., 35 ReIs., Ilhls. 

Cassava. Field expeifments. ('ultivars. Cermination. Plant height. FIlo'.iering. Branchiaig.
Tuber productivity. Deterioration. Bolivia. 

Yields o1' 16 c:jsav var. in Riberalta. Bnit IWoljvia \%cr ecompared at the I xptl. Substation
I! Maral ut the itstitut Ntolivimo de 'ceinoloiia Agro tectr'iria, IBTA. Var. M ('OL 22, MCOL 638, .\ ('01. 1684. ('M(' 40, (MC 84. ('NI 335-38. CM 323-375, I1(CN I , M VIIN 218,
M VI N 156, NIPAN 70. NI \I I 17. (olla, Galucho \scre Used and t%checks local var. Ralna 
Ilanca ,:d Ratma Net* i;!di,, randoniedcotnplete block csptl. (,.siit sitli 4 replications
and I0 trealtlient. hOtatregistered \%ere: %(o gcrnnatios, plait heietit. branchinL type,day, to lo\crin d,,I to dtoliation, % of plant%. har'c,,td, 0 and length of colsltler-ial 
roots. sictls color, 0, leaf shape, no. A1lobcs, petiole color, p t;;atability of cassava prepared
irs 3 dificitvt \yavs (stc\\ed. tried, and toasted Hour or 'chive') cassava deterioration at 14
day., atrul protein %. Av. germinatiot of clttinis of the differeit var. sas 96.2%. Root pro
ductios \sas c'\prc,,ed it to. of roots/plot anid wt. in t/ha for it., corresponding statistica!tanalvsis !'ccortlini to ('ala la's mttodel 1970 and later \with U)uncmt's test. Sigsi'icint diiffer
eiecs %Qrc tlisei,cd sc\\cci trieat:ien!,. Var. M PAN 7(0 had the ihlest yield (wi. of total 
rtcot.,, ouryielding flte tieSt local checIk Raia ilanca by 32.2% Var. M PAN 70 and Colla
call bIs'prepared it! aity of rhe 3 \a.'s for hitlisa: constmslptio; ot the other ha'd,, var. ('MC
4(0 and 2 local clic:kAs cal be tsel for uissars ,onsunsptiit tried or a', chive'c. Var. ('MC 84,
M.iC)L 638, and C. 303-38 .iianonis be us',d (or litinin constrrsptiii in the forus of :hiv-, 
a d var. M VIN 156, (G;alntho, \1 MIX 17. IIC(N I, ,aita M VIN 218 for indistrial purposes.

Due to their Xcsislancc to dtcterioratioi; cv. IiCM I and (1NC F4 
are indicated for conser
vation or tran;iporiation to othcr coiinstptio centers.n (.,luthor's .nwlunoar'. "rions. hi' L.M.
 
F.) GOt CU!0D03
 

0479
16149 KLATING, I.A.: I'VINSON, J.l. 1981. Cultivar trials 1975-80. In 

('assava Rcsearch Prour:i. St. Lucia, Australia. University of Queensland. i)epart-
Imenst of Agri:ulttir-. 11.5 8 -i 1. I igl., :ltis. 

Cassa,a. Vield experiments. Cultivars. Z;rowth. Tuber productivity. Dry matter. Australia. 

Tuber gro, t1an.i yield of 28 casav! cv. were compared at the Inivtirsity Research Station,Redland Ba, Australia duriti 1978-80. Tlice included cv. collectcd iii Australia and others
recently iIruouc.,.d IroI 1t ('eCtro Internacional de Agricurltura Tropical aird fromi Iuerto
Rico. Cuttit:,s 20 ct lo,,alll II imo. old siere plnted oil Oct. 20.1978. Itarvi-sting took 
place at 265 and 623 da% s. Irials xsere repli:a:ed 4 tites. The higiest yivding cv. after the2ind harvest wa NI At'S 7 s,ilh storate ;oot - cutting freslh w1. yit'ld of"45.2 t/ha. Cv. M
AUlS 3, M At;S 13, (').\11.. NIM., ('N 84, ('NIC 76, and (',%IC 2 produced yields varyingiroin 9-10 t INt/Ia. lhic freslh aid :IrV \t. yield of tops frnaiinly stems, but aiso leaves and
petioles) at the orie of harvest differed considerably :wionv cv. Iligh total dry wt. conmbissned
\%;ith high III was thlc successliul coilbiition ol the hi:ghest yiekling cv. (NI ALS I, N AUS
7, M AL'S 10, and (cihi). Mean ,1or:ogc rooi 4- cuttinsg yield of all lC'.incruascd by approx.
64% bels ct i the I st andt 2nd r harvest. (.S;itoiari' /.i i. (. rans. bi' f.M. VK)G;oI D03 
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0480 
16658 IIRISIII, N.; JOS, 1.S. 1977. Br.-eding for prolin enhancement in cassava. 
In Leakey, C.L.A., ed. Symposium of the Interrational Society for Tropical Ioet 
Cros, 3rd., Ibadan, Nigejia, 1973. Proceedings. Ibadan, International institute of 
Tropical Agriculture. pp.1 1-13. hingI., Sun. Ingl., Fr., Span., 12 Refs. 

Cassava. Hybridizing. Polyploidy. (;ermplasm. Protein content. Mutation. India. 

An i ,traspecitic cross in .Mluni/ol 'sculenira bet'een a iadagas,,ar tlone and a clone fron 
Malaysia has a prot,.In c,ittt of 7.9% !ut a loW yicld potential. In interspeCific Lrosse:. 
beteen .11. sa.vola and .M!.('Sc'uh'otathere %%asa higher protein content in tliv rmots of the 
offspring that in the parents, but the protein content reverted to normal levels in the clonal 
offspring of the hyiii id seedlings. letraploids were prodtced tromt Malayan 4 and the 
protein content of thltcsewas increased by 42% itvcrthtelevelin the diiplods and this was 
stable untier vegetative propagation. I',lutatioi br,:cding is also being undertaken. (Author's 
stdntmart') GOI ('03 

0481 
16<57 MAGI.ON, M.I.: KRISHINAN, R. 1977. Exitnding frcntiers of genetic 
improvement in cassava. In Leakev, ('.L.A ed. Symposium of the Internatioaal 
Society L) lropical Roo, Crtps, 3rd., lbi:dan, Nigeria, 1973. Proceedings. Ibadan, 
International htstitute of Tropical Agiricoture. pp.14-18. Ingl., Sum. Engi., Fr., 
Span., 31 Ref,. 

Cassava. Plant breeding. Clones. Selection. Tuber productivity. India. 

Spiccial pr, leims that dlay :etiec itprovemeint ire discussCd and methods for overcoming 
barriers fori.nc flow are evaluated. ThL principle , disctisseitl have hcen appoied in the 
cassava itte Centra teI Lhe. ('[Ip),ea Ibreeding progratt at Iwat itiute, Trivandrum (tIdia) 
and proved valuablc. Par'hytene inalysis fo r studyitg the karyotype and chromosomal 
homology at an i ter:.ptecific level is tlescritwd and has ieveied the close rr'tationshi p be
tween cassava and ,1Iairthot gla:io'ii.After careful testing, 3 coine, (11-165, 11-97, and IV. 
226) were sictid frm var. x var. crosses. They have 2-3 times the yield potential of' local 
control iv. ;it regitmial trials. :oi futore work a return to the dipliid level for more intense 
selection beforrc ti'retoin, polyploid.s from selcct d iiplitii, is suggested as a prorising 
techntique. (Au lthor'ssilmtar') (;0 

0482 
17523 BRATIIWAITI, C(.W.. 1982. Politica del IICA sobre intercambio de ger
moplasma de papa y yuca ea Amdrica Latina y ICaribe. (IICA policies o0 fie 
e.xchatgc" oj potato and c'as.sdt' geriilas,i itLratir A meri'a and th, (arlbh'at). lit 
Roca, W..; IHershey, C D., M!ilaniud, (.S., eds. 'lalter Latinoanercan; sobre ln
ter ambio de (irmopl:isma d': P3apa y ','ULi. , Colombia,lo., ('at 1982. Memorias. 
Cal, Ceitrit Internacion:l dt Agricultura Tropical. Seric CIAT 03SC-6(82). Pp.223
230, 277-295. Span., 274 Iet's. 

Cassava. Germplasn. Quarant.tu measures. Latin Am-urica. Caribbean. 

1hte objectivcs, activities, anid sti:tegics adopted by tlie 'lant ilcalth Program of tl,:Institu
to Interamerica,t i ('Liei pertic. itpara la Agricultura IIICA) to reduce the risks involve,I in 
gerniplaso intrtdtltiction are given. In the cases of' potatit and cassava in L.A. and the 
('aribbean the e risks a.. high. Sonic factor's determining the level of risk, the clasies of risk 
established it 'ernatinrally, recomnmended protiCtin mcasures, att list of recjminena 
dations fur plant qt arai:titm inspectors are included. (Sutmmary b' L11. Drw:. hi' L.M.F) 
(;01 
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0483 
17537 RODRIGUEZ M., S. 1982. Reglamentaci6p cuarentenaria sobre semilla
sexual y asexual de yuca en Cuba. (Quarantine regulations onl cassava sexual and
asexual seed in Cuba). In Roca, W.M.; lershey, CD.., Malamud, O.S., eds. TallerLatinoaiericano suie Intercambio de Germoplastria de Papa y Yucii, I o, Cali, Co
lombia, 1982. Memorias Cal, Centro ;nternacional de Agricultura Tropical. Serie 
CIAT 03SC-6(82). pp.35.41, 277-295. Span, 274 Refs. 

Cassava. Germplasm. Quarantine measures. Ntopagation materials. Cuba. 

Cuba has reached an adequate phytosanitary control. The starting point for clonal selectionand hybridization was the establishment of the Centro dc Mejorarniento de Semillas Ag~imicas (CI-MSA) in 1967 and tile search for matcrial throughout the country. Cuba has diagnosisstations, quarantine oi pos: ntry specialists, and specialists in plant inspection at production and .'esearch centers; all of thwse servi,'es are cairied out in a coordinated manner. 
For cassava, thL pathogens not included in them.asure:: Aristoma following list are subjected to quarantinesp., Cercosportdiutm hnningsii, Cer'ospora caribaea, Stangosp.)racassarae, rom"vCes if:,trop/a, U. mnanltotis, Choanephora :'ucurhitanta, Colleoirichtn

mnanihoti.;, Shlhaccloina inanihoicola, Iiottrdiplodia sp., Oidint errsiphoides,SclerotiumrolfjWi, Rosellinia budones, Xanthomonas nialiihotis, and X. casvarac. Cassava pests notincluded in the following list are ;'.,. .hiect of ('u.:rantine measures: Anartia latrophaeguan.'anamo, A tta hisularis, Crtptocc, 'h :!:,.; marjhnicolis, ihriw,"vis elio, Franklin/ella ct bensis. L eptostyhis hitsts, Lagochins sp., Lep/dosaphes alha, Lonchaea chalhbea, Pachnaluis
litus, Saisseia sp., l'henacoccus goss'pii l'atiga il/edens, Tetranvchus teiarius, . bitnactdtus, and Schizotetranychus caribeane. Tlhe need to mniantn di telnsfer oigenetic material 
among cassrva-producing countries, follosing quarantine measures, is highlighted. Max.cropping systems and meristem culture are 2 important ways of obtaining rapid multiplic:itioj: with a rin. risk of introducing pests and diseases. The release of new clones shouldbe based on research on genotype x environment interactions. Post-entry stations preventunnecessary risks in the handlintF.:)(;0l of"introduced materials. (StttimarY k),IB. Trais. bY L.M. 

048417535 )L-LGADO, S. !982. Mecanismos de introducci6n, requisitos cuarentena
rios y recursos de seguimiento itosanitauio del material de yuca y papa introducido 
en Mxico. (i.echanisins ofiniromuction, quarantine requirements, and methods ofphytosanitary'monitoring o] introduced cassava and potalo inaterialsin Mexicoj.
loca, \.M.; ershey, C.D.; Malaniud, O.S., eds. Talle Latinoamericano sobre 

it 

Iti.rcambio de Gernioplasma de Papa y Yuca, Io., Cali, Colombia, 1982. Manio
rias. Cali, Centro Internacional de Agricultura Fropical. Sene CIAT 03SC-6(82). pp.
59-63, 277-295. Span., 274 Refs. 

Cassava. Cermplasm. Quarantine measures. Mexico. 

The process of intioducing gcnet~e material of potato and cassava into Mexico is described as xell as till. phytosanitary requirements for the introducion of potato germplasm. Mexico
has had little experience in the transf',r of 
cassava genetic material; tiherefore, most oI J.C.Lozano's recommendations have been applied.' I ie regu'ations ol' the Mexican Plant HealthOffice for controlling the movement and plating of imported genetic material are included.
Under current quarantine conditions it is not Feasible to reach 100% phytosanitary control.Ilowever, if the beneflit is to be greater than the risk, new gerniplasai shiuld be available to users at a shtort term in different places of tile world and with a margin of' phytosanitary
iontrol that prevent!; economic effects averiLe 'or agricultu;al production. A wcrldwidecensus of' pathogens attacking conmmerciai crops in each couittry and their classification
according to the damage caused is proposed. (Summnar ' l..E. Trans. b.), L.M.IF) G01 
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0485 
17525 DELGADO, S. 1982. El intercambio de germoplasma de yuca en M6xico. 
(Exchange of eassai'agermplas'n in Mexico). It Roca, W.M.; Hershey, C.D.; Mala
mud, O.S., eds. Taller Litinoamericano sobre Intercambio de Germoplasma de Papa 
y Yuca, lo., Call, Colombia, 1982. Meonorias. Cali, Centro Internacional de Agricul
tura Tropical. Serie CIAT 03SC-6(82). pp.203-209, 277-295. Span., 274 Refs. 

Cassava. Germplasm. Cassava programs. Mexico. 

General objectives of cassava cultivation, esp':cially the exchange of germplasm, in Mexico 
are g:iven. The impoi tancte of this crop as a possible answer to tihe carbohydrate deficit, re
search carried oft by the Instituto Nacionai de Investigaciones Agricolas (INIA), advantages 
of" ge:nplasm exchange and itF problevis arc discussed as well as the infiastructurf required 
to solve these problels, var. anti hybrid assessment, release of new var. to farmers, training 
of' agricultural consultants, collaboration with other institutions, and commercial pro
duction (approx. 200,000 ha in 7 yr). (Suimnar' b)' I.B. Trants. by L.M.IF) GO 

0436 
16660 SINTIIUPRIAMA, S. 1978. Varietal improvement of cassava in "rhailand. 
Bangkok, Thailand, l)epartment of Agriculture, Field Crop Division, Root Crop 
Branch. 12p. i'ngl., 9 Refs. 

Paper presented at the Workshop on Cassava Production aod Utilizotion, Kihon 
Kaen, Tlhaland, 1978. 

Cassava. Plant breeding. Cultivars. Selection. Clones. Pollination. Thailand. 

An analysis is given of varietal improvement of cassal a in Thailand, which is divided into 2 
types depending on if the var. are sw "t ,or bitter. Industrial types or bitter var. are en-la
sized. Breeding procedures (introduction, sclet tion, and hybi dizationj are described in 
detail. Most industrial-type cassava var. are relatively similar in their agronomic character 
istics. In the clonal selection, the introduced materials did not outyield the check, Rayong 
1. A wide range of variation in yield was ;'ound among plants from an open-pollinated seed 
Iopulation. '[ables including var. introduced into Thailand during 193-1-78 and av. yields 
and III of tested "ar. and .eleO'ted clones are given. (Sum'narr hiy I.G. Trans. bY L.M.F) 
G01 

0487 
17536 PINO A., J.A. 1982. Crntrol del riesgo de diseminaci6n do plagas y enfer
medades de Ia yuca en Cuba. (Control of risk of pest and disease dissemtation in 
cassara in Cub:). lit foca, W.M.; Ilershey, ('.1.-; Malarnud, O.S., eds. Talier Latinoa
mericano sobre Intercan bio de Germoplasnia de Papa y Yuca, lo., Cali, Colombia, 
1982. Memorias. Cali, Centro Internacional de Agricultura Tropical. Serie CIAT 
03SC-6(82). pi,.4 3-4 9, 252-253, 277-295. Span., 274 Refs. 

Cassava. Germplasm. Quarantine measures. Cutoings. Seed. Injurious insects. Injurious mites. 
Diseases and pathogens. Cuba. 

Systems controlling the risk of pest and disease dissemination in Cuba are analyzed. Cuba 
has a seed certification system covering areas dedicated to the production of high-quality 
propagation mterial (seed hanks; with internal quarantine inspectors of plant health iod 
specialized technicians of the I'mpresa Productura de Semilla:i Varias of the Ministry of 
Agricalture who iperiotlically inspect these areas. Agricultural i:nterprises are in charge of the 
pIhytosanitary follow-up of nia :crial released to cassava produce,s. Each province has 
diagnosis stations dhat work in colla oration with provincial lab. of plant protect ion and 
health. It las not been possible to release disease- and pest-'ree genetic material, thus 
chemical treatinent f propagation material s11001d be em phasized as well as the eradication 

51 



of virosis through tissue culture an J heat therapy, studies on new methods of rapid multiplication ot cassava and quarantine procedures. The recommendations made by severalcountries in 1975 at the Cer.tro Internacional de Agricultura Tropical are still in force.These are included as well as a list of 14 species of insect pests, 3 mites, and 16 plantpathogens identified in Cuba. rStonmar.lby LB.Trats. by L.AI.) GO] E00 FOI 

048817524 MONTALDO, A.; QUINTERO, F. 1982. introducci6n y manejo del germoplasma de ynca en Venezuela. (Introductionand hand'ingof cassava germplasmin lentzuela). In Roca, W.M.; Hershey, C.D.; Malainud, O.S., eds. Talle;La nioamericano suore Intccarbio de 6;ermoplasnia de Papa v Yuca, t o., Cali, Colombia, 1982. Meniorias. ('ali, Centro Internacional de Agric-iltura Tropical. SerieCIAT 03SC-6.82 )pp.211-218, 277-295. Span., 274 Refs. 

Cassava. Germplasm. Cultivation. Injurious insects. Diseases and pathogens. Venezuela. 

A.,ects are given of the Ver,.'zuelhrn program of introducing and handling cassavagermplasm, which was introduced as asexual seed and observed regarding agronomic characteristici and behavior. \'a-. y eld trials were set up i:1the LIago Maracaibo watershed, in theregion of the Llanos Occidentales, and in Maracay and Alaturin. 'lhe need to establish propau.ation centers and to increase the area planteda crop expansion to cssava (40,000-220,009 iaaccording toprogram for 1982-86) is emrnasized. The infrastructure availablephytosinitary monitoring is described; for
problems found regarding the genetic materialavailable in Venezuela are discussed: major

mechanization, propagation material, 
pests anti!iseases, methods of agricultural

cultural practices, yields, and desirable characteristicsfor the var. planted to the Lago NfaracaiLj watershed and the region of the Llanos Orientales. (Sunmary' b, .1B. Trans. by L.M.I}.) GOI DOO 

048916683 COCK, J.i.1982. lnfraestnctura necesaria para el intercambio de germoplasma de yuca. (Ijirastructurerequired]ortMe exchangge of cassa'agernplasn).InCentro lnternacional de Agric'altura Tropical. Progranma de Yuca. 1982. Yuca:investigaci6n, produccin y vtilizaci6n. Caii, Ceolmbia. p. 27-1 30. Span. 

Cassava. Germplasrn. Seed. Cuttings. Apica! meristems. Propagation. Colombia. 

Adequate re:ources and infrastructur,. for i',eexchange of cassava eermplasm are discussedaccording to the type of material received (sexual -eed, cuttings, and meistems). The finalobjective of exchanging cassava plasm anrong different countries is to obtain improvedvai.; ir order to do so, 
ge 

the ccntinuity of breeding programs that handle introduced geneticroateri should be assured along with professionals trained to manage the different ways ofgerriplas.!r exchange, technical assistants, physical faciities such as tissue culture. lab.,grec:nhouses, and exptl. fields, and a mechanism for multiplying new var. and releasing them
to farmers. (Sou,,wri, hi I.((;Trans. hi L.M.I'K) GO]
 

049017541 IIA R1A D.,C. 1982. Reglamentaci6n cuarentenaria sobre ia semilla sexualy asexual de yuca n Ecuador. j'Qrarantinc regulations fir cassai'a s.xual andasexual w'ed inr :'cuador). itrRoca, W.M.; Hershey, C.D.; Nalamud, O.S., eds.Taller Latiioamerican sobre lntercamnlbio de Germoplasm, :e Papa y Yuca, lo.,Cali, Colombia, 1982. Memorias Cali, Centro Internacional de Agricultura TropicaL.Scric CIAT 03SC4(82). pp.§5-57, 114-116, 277-295. lJngl. 

Cassava. Germplasrn. Quarantine measures. les( control. Ecuador. 

Ecuadorian regulations for introducing and handling cassava piant material in the countryare described and analyzed. The National Program of Plant Inspection and the Institoto Na-LiOnal icInvt.stigacio es Agropecuarias have greenhouse and screen cage facilities at tie 

52 

http:03SC-6.82


expi. stations in Pichilingue anl Boliche and laborm:ori.s in Guayaquil for propagating 
introduced material. They also have quarantine facilities at the airports in Quito and Guaya
quil, health inspectors in ceery province in Fcuador, and plant quarantine inspectors at the 
ports equiped fo: the entry of piant iropagation material. 'lthe tissuc cultute technique and 
the cooperation among international research centers can help minin'ize the risk of iil!ro
ducing pests and diseases. (Sum'nari'ht' F.G. Trans. b.iI.. W1.F')GO1 

6191 
17538 DAO, F. 1982. Reglamentaci6n cuarentenaria sobrc semilla sexual y ase 
xual de yuca y papa en America Central. (Quarantineiegulations on sexual and 
asextal cassara atd potato seed inCentral America). In Roca, W.M. ,;Hershey, C. 
D.: Malatiud, O.S., eds. Taller Latintwamericano sob re Intercanbiotde (;ermol;lasma 
de Papa y Yuca, 1o., Cali, Colonmbia, 1982. Men orias. Cali, Celtro internacior-al de 
Agricultura Tropical. Serie CIAT 03SC-6(32). pp.23-33, 273-275. 277-295. Span., 
274 Refs. 

Cassava. Germplasm. Quarantine measures. Costa Rica. Guatemala. IHonduras. 

Current quarantine regulations are analyzed as weh as tile infrastructurc and methods for 
tite production, multiplication, coninercialzation, distribution atd handling, quality 
control, and exchange of se.xual and asexual cat;%ava and potato sc.l itt Cost; Rica, ill Salva
dor, Guatemala, Itonduras, Nicaragua, and linant a. In most of these countries legislation on 
s"ed and its enforcement are responsibilities of governmental agencies. Flielegislation of 
these countries involves common policies and pritnciples. Special attention is given to field 
inspection and the monitoring of seed production. R<equiremtents for var. registration vary 
aiong countries and are tt e majoi problen affecting trade. lt1 importation of seed 
(prohibited inCosta Rica except for szieintific purposes) is restricted ivl order to protect 
nMtional seed industries and to exact quarantine cnforcen it. All tf the (cntral American 
ountrics have imported seed analyzed inigtvernmental lab befo re withdrawing them from 

customs. Ingeneral, trials on seed quality are based on rules established by the International 
Seed Testing Association (ISTA). It is rec0tttnended t0t these trials be carried out b, 
inlependent organizations aind that the same mcthodologics be adtopted by 'lie interested 
countries. Personlel dedicated to seed activity inCentral Atierica and l'anania are identi
fied, including the institutions at which they work and the tc-hiical activities tht they 
carry out in Central America. The governmental :.gulations for i te exchange of potato 
plant iaterial inGuaten ai are aiexed. (Smnmai byiI.1B. Trasis. hy L.M.I.) GOt 

01492 
17539 TAKA'ISU, A. 1982. Reglamentaci6n cuarentenaria sobre el material de 
propagaci6n de yuca en Brasil. (Quarantine reg'ulationts Jar cassarapro;pagationi 
material in Brail). :n Roca, W.M.; IPersho, C.).; MNalanud, O.S., eds. Taller Lati
noahericano sobrc lt tecambio de Gert oplasia de Papa .Ytca, Io., Cali, Colon
bia, 1982. Mciorias. Cali, Centro Internacional tie Agricultura Trop;cal. Serie CIAT 
03SC-6(82). pp. 7 -13 , 277-295. Span., 274 Refs., Illus. 

Cassava. Germplasm. Quakantine measures. l'ropagation mateilals. Tissue culture. Brazil, 

Data on phytosanitary issues in cassava crops inBrazil are givn. Cassava is altacked by 
more than 20 pathogens. The need to establish quarantine regulations for cassava propa
gation material is indicated. The Empresa IlrC.' eira ic I'esquisa Agitopecuaria, through the 
Centro Nacional de Recursos (en6tivos (l).crec IIl1 of 1978 of ieMinisir, of Agri
culture), controls the importation of cassava propagation material for investigation. No 
other legal legi!,lation prohibits or restricts the importation )fthese materials; nor does there 
exist any regulation on thie movement of'cassava propagation rtateiial and other products 
within Brazil. Available resources and infrastructure for phytosaititary follows'-up are 
review,.ed as well as the evaluation and release of introduced material to the users. There is a 
hiatus inthe process of multiplying naterials since regionat or stite research centers ate itot 
responsible for these operations anJ extensiot szrvices do not have the resources or infra
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struct .. to do so. The in vitro tissue culture technique is recommended for the exchange ofgenetic material for those cassava cv. whose phytosaniry condition is uncertain, thus
facilitating the introduction or transfer of a great no. of cv. to the Banco de Germoplasmade Mandioca o( the Cviltro Nacional de Pesquisa de Mandioca e Fruticultura in Cru das
Almas. (Suminary by LB. Trans. by L.M.IK) GO 1 

0493
17540 ROCA, W.M.;RODRIGUEZ, J.; BELTRAN, J.;MAFLA, G.; ROA, J.1982.
MWtodo de mantenimiento e intercambio de germoplasma de yuca. (Method of
maintenance and e.'changc of cassava germ plasm). In - .; Hershey, C.D.; Mala
mud, O.S., eds. Taller Latitnamericauo sobrc lntercambio de Germoplasma de
Papa y Yuca, lo., Cali, Colombia, 1982. Memorias. Cali, Centro Internacional de
Agricultura Tropical. Scrie CIAT 03SC-6(2). pp. 135-151, 277-295, Span., 274 
Refs., Illus. 

Cassava. Germplasm. Apical meristems. 'fissue culture. Seed. Cuttings. Plant physiology.
Colombia. 

The methods curiently used or under study at the Centro Internacional de Agricultura
Tropical (CIAT) to consert e and exchange cassava erniplasm are disctssed it- detail. CIAT'sgermplasm collection has more than 2800 accessions and is maintained as clones (cuttingsand invitro cultures derived Irom nieristems) and as true seed. In vitro meristem culturesallow genetic material to be kept !eccefromt contamination by microorganisms and retainvarietal characteristics. CIAT has developed a 2-step, feclinique: shoot growth, with orwithout root formation, is promoted in the 1st step. and rooting is induced in the 2ndwithout interference of the var. effect. In vitro meristem culture is combined with techniquc to detect virus in order to guarantee clean planting material. Conditions (interactionbetween low tenp. and sucrose and cytokinin concn.) to maintain in vitro cassava culturesdiuring approx. 2 y'r ;vithout transt'errir:g have been established. Aims are to transform theentire cassava Lollection, which currently covers 8 ha in the field, into meristem cultures. Toeliminate the possibility of'variation in genetic natcrial arnd to assure max. viability, liquidN at -196°C was used (suspended aninatiop at ultralow temp.). Seed cor.servat~on and thepossibility of maintaining cassava germplasni in the form of pollen were studied. The procrssof exchanging cuttings, in vitro cultures, and seets is detailed. Illustrations and tables are 
included. (,Stmmary btl' 1.B. Trans. by L.M..) G0 COO
 

0494
 
17546 KAWANO, K.; TIRAPORN, C.; TONGSRI, S.; KANO, Y. 1982. Efficiency of yield selection in cassava populations under different plant spacings. Crop
Science 22:560-564. l-ngl.,Sum. lIngl., 11 et's., Illus. 

Cassava. Slection. Tu.aer prcductivity. Ilarvest index. Spacing. Inheritance. Field experi
ments. Colombia. 

At the Centro Internacional de Agricultura Tropical, 20 genotypes were evaluated
medium on
to high fertility soils in-a relatively moderate tropical climate for single-plant yieldand Il in segregating populations and single-row tria!s at different plant spacings. The samegenotypes were also evialuated for unit-area yield in ,I replicated Lrge-plot trial to assessefficiency of selection. Broad-sense heritability for the yield of a single plant in segregating
populations was much higher than that for Ii., regardless of the spacing used. The correlation 'ufsingle-plant yield in segregating populations with unit-area yield was invariablyl,wer than tLe correlation of' IIl wid unit-are:: yield. This result indicates that 1Il isa betterselection criterion than is single-plant yield in segregating populations or in single-row trials,when the rina objective of the selection is unit-area yield. Competition between genotypesappeared to be the major cause for a low correlation between single-plant yield and unit-reayield. The most efficient spacings were I x 2 in in segregating populations, and 2 m between 

rows in single-row trials. (Atuthors suininary) GOI D02 )03 
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0495 
17532 PI RALTA S., M.M. 1982. RegIantentaci6n euarentenaria sobre senilla se
xual y asexual de papa y yuca en Repiblica I)ominicana. (Quarantine regulations 
on Ee:,tual and asexual potato and cassara ,'rd in the l)omih,'ca, Republic). In 
Roca, W.M.; Hershey, ('.1).; Malauntd, 9.S., eds. Y'aller Latiiioamericant sobiL: In
tercatibio tie(erlnoplasina tiePapa y Yuca, Io., 'li, Co)loinhia, 1932. Nlenorias. 
('ali, Centro Internaional dc Agri:ultura Tropical. Serie (IAT 03SC-6i82). pp.73
77, 277-295. Span., 274 Rel's. 

Cassava. Germplasm. Quarantine measures. Dominican Republic. 

In the )ominican Republi,:. appropriate itgulations antd laws t01 t quarantine services 
were Istapplied in 1974. The impoitatioli of genetic materials is -. itelnplated under the 
Law 4990 of plant quarantine which autho, izes the Plant IHealth l)epartment (Pill)) to 
su pervise. evaluate, an d acc lit or reject these iaterials. The IIM) coordinates with the See(' 
l1clpartient the phytosalitary measures of the process ol seed ulltiplication, cCrtilica'tion, 
and commercialization and defines pathOgi tolerance %, disinl eCtiOni methods and 
products, regiolns not conisidered apt Iorcassava c-+ltivation, and sampling method and 
f6equency. Theftrare ito special decrees regarding the iintroduetioi t cassava propagtation 
niterial; it is alioiost absolutely prohibited to import cassava piopagaton niateri'I frtou 

Middle Asia. '.)fAfrica, the last, and [lie iiultiplicatioin ailo sel-clion cassava planting 
Material -orres)oLts tO liC Dlepartment ot Agriulturail Reieiecl.' the quarantine service also 
effects a follov.-Up. The leet! of techin,cal l\perielce Aiid infrastruclure inorder to maintain 
1,crmplasm exchange with other coi;ntries is higihdighted. As ,t'1982 there will ie a post
entry qlarantinie station and 2 f'imigatitim chaimlbers according it,international standrds. 
(Suunmtar'.h.i.11.Trans. hy L..il. '}(;01 

0496 
17533 BUSTAMANTF 1. Rcglamentaciem cutrentenar;a para elmate-It., 1982. 
rialgenkico de yuca y papa introducido en Colombia. (Quarauitine regulations Jbr 
Introdum'ed cas'saa anmd potato genctic imntcrial inColombia). If; Roca, W.M.; 
Iltrshey, ('.1). Malamud, O.S., eds. Taller Latinoaniericano sobre Intercanibio de 
Gelilphlsiila ticPap"i y Yuca, to., ('ali, (mlonbia, 1982. Memorias. Cali, Centro 
Internacional tieAgricultura Tr.ipical. Serie CIAT 03_1C-6i82). pp.15-21, 239-251, 
25f;-261, 277-295. Span., 274 Refs., llhus. 

Cassava. Gerniplasm. Quarantine measures. Propagation matrials. Colombia. 

Basic requirients for imlporting cassava genetic iiaterial (sexual and asexial) are given. 
The Institutu Colombiano Agropecuarii (ICA) is responsible for issuing tile phytosanitary 
certificate, after deternining it.-o origin, type, tralsportation system, destination, and name 
ol' tileoraniz:ltio.i eld respominible for the material. The Centro Internaional de Agricul
r op CIAT) has filea diferent request for each sporcies it wants to import. IJoth'roical tt 

irstitutions ji'intly supervise exrlortatitn. The general criteria of the phytosanittaiy follow
up of planit material niported by CIAT (Agreem ent no. 6A signed by ICA and CIAT) arc 
annexed as ' ellas ('olommbian las Sand legislations (ii plant production, unregistered phy1'to
sanitary problems in Coloimbia, and governmental requirenents for potato seed cerfification 
in tile country. (Su;ninari'yli' LB. ra;s. bYiL.J.".) ('01 

0497 
17542 LOZANO, I.C'.; JAYASINGIII:, 11. 1982. Problemas fitopatol6gicos de Ia 
yuca diseminados por s:milla sexual y asexual. (l'atholog:h' probh'ms of cassova 
dissetninat'd br sexual and as'xual sed). itRI(;..a,W.M.; Ilershiey, C.D.; .alam ud, 
O.S., eds. Faller lati aticricano sotire interca mitio de (;ermtorlasmua de Piapa y 
Yuca, Io., ('ali, ('Colomnbia, 1982. Nlemiorias. Cali, Centro Intertacional tieAgricul
tnra ']ropical. Serie ('I AT 03SC-682 lpp. I 1- 1 6,277-295. Spall. 

Cassava. Germplasn'. Quarantine measurc.s. Disease transmission. See.J. Cuttings. Colombia, 
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Aion -'Xtlit! C(il-tLiUsSCalini ated pathlogens are tIhose that infest the seed aft er deis'ence 
and probabl ty Ccn, ab iidan t IIIluci agirwis propa!,ilcs (Colelotrlrhm sop., Phontla spp., 
Dipldia spp., and .\'ithomo(nat ;.,rpcslrrS pV. 1naiiihiotis) aid Otloe that also infect tileseed (,V. ampZ's's pv. maloihotis and ('olh'totrijhumn slpp.) ;itinut e\cludinrg the possihili
ty of' i dir ayce1ir.Al'rrlg tire pathiogen; disseminated b ipr tlt ma erial, commonly used ill 
-'a;rava ir gt:' sir, iocaid patiog.'ltS i hich oetitmes h:Ve syniptoils speciic it theSni 


causal accnl and 
 other times, yplrtlms (mnedtliar, curti,'al, aid cpidcrnic degr:adation)
Coumn110 to other pccit , , are mentiored. Systcmic patho euns, oil tie other hanrd. include 
t'ungi 1)). mianaiholi. , hacteria .X. iaapc'siris P'. ntmh and I,. cass.va'), and viruses
(their ,,rtiticatiil lie i h:rioasays,can !,ade,.riiiiev, or i)"v protu.in analysis-teciiniilcus
that havt iot beent so t tlrcL tcvdc'ioe I. '1:heretore, uih introduction of plant material 
shold only be done 'li rictl. ue.csar. takitig ever' possible precautin. RetrOllllell
iddtioIIs on uot to reduce the risk of pest di',scmintioinr are given. The etTicienc, ot savitary 
measures to protect c:i'-ava Iemntie triatcridi d'pends Oil tile correct application given by
dor rs and rc:eit ri. Suirari hL Tra;. /, ' vM..1.1 G(I 11100 

049 
17";34 VALIIN('IA 'i., I . 1982. !teglamentaciiin cuarentenaria obre la semnilla
de papa y yuca en Per'i. (QtI11arrzli' rt'ii:fttniis fir iotto tld cibSara secd in 
Peru). lit ROca. %%'.M.; tirIrhCy, '.).: Nl.iariniA, (.S, cds. Taller l.atirorarnericano
sobre hter'allibin t! ( er;nplisni;, de 'aa 3 Yuca. loi., ('all, ('olombia, 1982.
Mleioria:. Cali, (entro hntcrm:tcionitai de Agricultura 'I :,pical. Scric CIAT 03SC-6 
(82). 113.65-71 , 277-295. Span., 274 Rols. 

(assava. (;erniplasr. Quarantine measures. Research. Cassava pro rams. Pers. 

ifitcrent aspects ol" ho,dlillL, phytosirritay foliov-up, research, and clcase of potato
gelletic material to users a.: ei.\a:ircd alill, With tile role o' diifcreirt l':ruvian institutions 
arid tlh: Centro nternacicial tie la Papa. Ihgarding cei,sai, tire Fstaio, I~ptl. Agricola
La .Moliia has a gerinpltamnr hank %\iti260 vat. tirm m,'vctral countries and 36 hybrids,and
grtinrcriSe, ;o i,hlate vci 'tic niatrial. ('urreitlv, there are Ui-specific IgrfalIs I'Or c issavaileceding ini PemU. lher ar. inn,ltegi tbjections in fi:-ct illiriaroducing cassava material into 
the comrntrv as long as the phytosaiitary imntportation perit anid the ttici il piytosanitary
certificate Ofttir .'ountry ofwiin hace bcnrm vraruted. lre c iblishlentofIacenteri i tile
 
SCiva lcjiOlI (71ar:,poto, department ot San Martini to investigate and muliply cassava ann
 
trlriiite its cultkatin is plauned. (Smnrarilr' I I.. Tam. In.'.. M.) G01 

0499 
17531 IONTAI.1)0, A.; QUINTI IO, 1. 1982. Reglameitaci6n cuarentenaria 
sobre )a semilla sexual y asexual de yuca en Vene/uela. 'Qurarariirrc ce', tions br 
,exiral and ast.Vt17 Co.sa'ra se'id i l'ct'll'etcla). /it lCa, W..M.: IILrshey, C.D.;
Malantild, (.S., eds. Taller tinti,niierinr slielrrterc,1hrt111bio tic (;trrrrolplasmra de 
Papa y Yuca, Io., 'Ua!i. ('iolombia, 1982. M,.emrias. Cali, (etitr, 'rrternacional de 
Agricilura T. wieal. Scrie (IAT W3S('-6i82). pp.79-82, i77295. Strat., 274 lcfs. 

Cassava. Gerniplasm. Quararntir,_ measures. Venezuela. 

Goverin:intal decrees oii tit trwrister of 'iv;ivu prilpa:tio imaiurieal i) \enezuela are 
given. 'I tese frbid th transt'ei of i1rnpagatitr mratr irtl lrwnt the states tf' Anzoitegui anti 
Moruarra to the rest of tire conltry , _\tept roots for conrsrirrIptir and with tire corre
spoitii! ptermit. i:nportition of ci,,;iva ,w'cd, pirlart., aind plant parts is forbidtr n,ter celit forrescacii ipurloses and :Ater ire corresporndino m:tihoriztion anid tuli!rln ent of sanitary
r¢ zitiOnS. ThcCtiCr1er are i. n:hr tcrd ii tilt !.,w. oil lant andsiAniual iHalth Jirc
tectirin, their elivilerlrer1t i onialtoirespilr.lii al d statl, aurthorities, plant Iealth 
irspetors, CIStOIII', ,dlldpont ofice oificials. IRt'Collllti'ildatiors Irlluite thie introduction of 
dOIlr.stiC (UphralttillS, :t CeIn S Of' ,', ',:-V:l neSIs :l1d diseases ini Vlei.zurla. idei'tilicitioni of 
typos of lrathoelis, a oilrrril advanti sstudy ' tf applying fi'ribtides, insecticides, aild 
initicites,i nd crop t,-latin. I rally, it i, str,'sscd tiat tile corresponding milthorities and 
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institutions should undertake an integrated cassava program for adequatu planning, coordi
nation, and control. (Sumaowrr.i,1.18. Trans. bYrL.M.1.F) GOI 

0500
17526 RODRIGUEZ 13.,A. 1982. 1l intercambio de germoplasma de yuca en Co
lombia: aspcctos que requieren investigaci6n. (IIxehanrge ofcassaragermplasm in 
Colmbia: aspects reqiring research). litRoca, W..M.; Hershey, C.I).; Malamud, 0. 
-., eds. Taller Latiroamericano sobre Intercaibio de Grinoplasma de Papa y Yuca,
I o., Calli. Colombia, 1982. Mcniorias. Cali, Centro internacinodv de Agricultura T;o
pical. Serie CIAT 03SC-6(82). p,.18 7-189, 277-295. Span., 274 Refs. 

Cassava. Germplasm. Research. Colombia. 

Collaborative aspects betweeii the National Tuber Crop lrogaram of tu2 lnstituto Colombia
no Agropecuario (CA) and thc:Centro Internacional de Agrictltura Tropi.cal (CIAT)
regarding the multiplication and handling of cassava 'cnetic mat,!ria! are briefly mentioned,
The utilization of material avilable at both institutions (260U accession; at CIAT and 250 
clones at ICA) is emphasized. Recommendations include a more precise determination ki1' 
the cornioneots involved in the concept of cassavi qtiality, especially that for t::ble use. On 
the o tIer ha nd. it-, use in animal fec d im plies the selectioin off in aterial contining a high IDM 
content. Advaintage should be taken of the ;,enetic c!raracteristics of local or regional var. 
Iinally, it is proposed that CIAT should publih a periodic report on its cass;ava gerinplasni

collection, thu, facilitating lie establishment of collections in sites of interest or so 
 Ia
 
unexploited. (Sunmmary hi' l.B. 7a0ts. h.iL.A. !')GO I
 

0501 
16207 MACHADO, E... 1976. M1Wdoramento da mandioca no Rio Grande do 
Sul. (Cass',7'a breeding in Rio Grande do Soil. IPAGRO Informa 14:28-30. Prt., 
Illus.-

Cassava. Plant breeding. Tuber productivity. Brazil. 

A brief account is presented on cassava breding for productivity and disease resistance at
the Esta'o Exptl. da Taquar, RS, Brazil. Yields of 48 t/lha have been obtained with no 
fertilizers with hybrid S 18-7, %%hich also outyielded its parent var. M.Vassonrinha T 5 in all 
trials (35,895 vs. 34,020 t/ha in 1973-75). (SuntmarY bY,J.L.S.) GO] D03 

0502 
17527 EZETA, I:N.; CUNiA, M.A.P. DA 1982. El intercambio dec ermoplasma 
de yuca en Brasil. (1'x'change of cassava germplasm in Brazil). In Roca. W.M.;
Hershey, C.D.; Malaniud, O.S., eds. Taller Latinoamericano sobr' Intercanibio de 
Germoplasma de Papa y Yuca, lo., Cali, Colombia, 1982. Memorias. Call, Centro 
lnterracional de Agricultura Tropical. Sorie CIAT 03SC-6t82). pp.177-!81, 277
29.5. Span., 274 Refs. 

Cassava. Cerniplasm. Braiil. 

Ca'sava gentic material erterq Brazil thnou[ih tire Centro Nacional de Recursos Gericticos 
((.;'NAl.(,IN) for the Centro National de Pesquisa de Mindioca y Frutir7ultura (CNPMF),
which determines the technical and financial viabil-y o0 all research work carried out in 
cassava. The Nationai Research Program on Cassava (PNP-Mandioca) recommuends the 
course of research to be followed for 3 yr; its objecti'- is to find solut,ons to currnt or 
pote:itial problems of the farmers when gi owing rassavai. G'2.rmplasni exchange should bedirected to\-a:ids solving the problems found by PNP-Mandioca. 1he CNPMF acts as an 
active get illasm bank, enriched \sithnateiial from different regions ot lhaz,I, and 
distributes the ntater'al available in !ie ger-rlasni banik (approx. 800 entries). ,aj:)r 
problems in cassava cuitivation are list d and testrictions or termplsn exchange inside and 
outside the .ourtiy are discuscd. All .,ssav:i material that enite,s or leaves the country 
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should do so as in vitro meris'em cultures. The entry of materials Irom Africa is forbidden
and the entry of material from countries thit lve African .niateriaN in their collections is
restricted. Material introduction should focus on the stlot ion of' specitic problems and not on increasing genetic diversity, since Brazil i, the center ojf origin of' the species. Moreover,gerniplasi ,\'hange should have early-maturing, higl-yielding cv. (S;,mary i' 1.1B. T'ans. 
bh L. I.l.) GO1 

0503
17530 IERISHlEY, C.11. 1982. EI germoplasma de yuca conservado en el CIAT.
(Cassaragernplasm coiL.,r,'ed at CIAT. I, Roca, V/.M.; Ilershey, C.D.; Malaiud,
O.S., eds. Taller Latinoanie.icano sobre ln:ercatnbio d Germoplasma de lapa y'
Yuca, Io., Cali, Colombia, 1982. Menorias. Cali, Centro Internacional de Agricul
tra Tro!ical. Serie (AT 03SC-6(82) pp.93-1W2, 277-295. Span.. 274 Rel's., Ills. 

Cassava. Germplasm. P'lant breeding. Adaptation. Producti, ty. Colombia. 

The Cintro Int cinacional de Agricultma Trol'ical (CIAT) currently naiata ins a collection of2'76 a"cessions Iron 15 countries and has 'developed an effective system to conserve invi ro cas;ava socdli:gs tor approx. 2 yr in a sterile artificial inedium in test tubes. Six basic
cmnbinations of qoil and climatic c:iracteristics for cassava cultivation have also been
determined. C'IA r's key :t'at, ' has been to test tie gertnplasin bank in each one. In 1973
the intensive testing of' cassava gerniplasn and parental selection began. CIA I' produces150,000-2(00,0"00 hvbtid seeds/yr ot which 50,000-60,000 are planied at CIATf and the rest
stolcd or sent to other countiries. Selected lia.es go through lie following sta/ics: U, gene
tation, observation in the fie!d, yield trial, and 
 regional trials. CIAT's new hybrids, ct!ti'atetl with iOtprioved teCInology, call triple the yields of' local v'r. (CM 321-188, 11.4 t DMij
ha/ytr). Important characteristics of cassava ottare discussed wid some generalizations
CIAI's gp-.l I lasm collection are pointed out on the basis of the information gathered iinuincrous evaltations. The hasic cassava breeding procedtre is suinniarized and the iii
portance of thi. inforiation flow from both the point of view of selection as well as the artniers' is i.iglhghted. Internationl gerniplasni (sexual and asexual material) diLtribution
isdiscussed. (Siotmari /y1.B. Traim. by L.LI.I) GOI 

See also 0389 0452 
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H00 NUTRITION 

HO1 Cassava Foods and Nutritive Value 

0504 
17150 JOAO, W.S.J.; ELIAS, L.G.; BR-SSANI, R. 1980. Efecto del proceso de 
cocci6n-extrusi6n (Brady Crop Cooker) sobre elvalor nuiritivo de mezclas elabora
das a base de frijol caupj ( Vigna sinensis)-mahz, y de frijol caupi-yuca. [Ihffecf of' 
the cooking-extntsioi process (Braa.1' Crop Cooker) on the nutritive vahte of 
cowpea/?;limze and cowpea/cassai'a h1ends . Archivos Latinoamericanos de Nutri
ci6n 30(4):539-550. Span.. Sum. Span., Engi., Part., 18 Ref;., illus.
 

Cassava. Diets. Nutritive value. Laboratory animals. Methionine. Cooking. Human nutrition. 
Guaterala. 

Cowpea/inaize (65:2.) and cowpea/cassava (72:18) blends were etrusion-processed in a
Brady Crop Cooker at an e.:trusion temp. of 290-300°C. l'ro!ein nutritional value of the raw 
and extrudled produi'ts was evaluated in rat feeding trials, with anid without met. supplenlen
tation. Data are given for rat growth and PER. For both blends, PER was improved by
extrusion and/or met. supplementation. PE'R of the extruded met.-supplemented products 
was equal (2.6) for both blends. (Sonnart, b' Food Science and Tec/hnologj, Abstracts) 
1101 

0505 
17510 PALOMAR, L.S.; PEREZ, J.A.; PASCUAL, G.L. 1980. Wheat flor
substitution using sweet potato or cassava i'n some bread and snack item5. Annals
oi Tropical Research 3(l): 8-17. Engl., Sum. lngl., 2 ,elfs., Ill:s. 

Cassava. Cassava flour. Breads. Composite flour. Cassava bread. Philippines. 

Cassava and swee! potato lou; were processed and used to sub':itute vheat flour from the
20-100% level in some yea,;breads (pan de sal aid hot rolls), quick breads (paborita, cheese
crackers, and coconut cookies) and sna':k items (polvoron, goltorias, and doughnut). Cassava 
anld sweet potato flour have itcoarser texture than wheat fluur but CI approximates the
color of wheat flotf. ('F has almost similar chemical propertiec. as wheat flour except for 
protein and crude tiber; sweet potato flour differed in protein, texture, and color. Prefer
ence tests shuwed liatproducts with root crop flour, except doughnut, were preferred by 
consumers. Iased on cost analysis, root crop flour ;s a good substitutt for wheat flour. 
(A utor %-stonmarl') 1101 

0506 
16659 PREMA, I.; VIMALAKUMARI, N.K., USIIA, V.; UKKURU, M. 1982. 
Indian dishes with cassava. Trichur, Kerala Agricultural Univeisity. 147p. Engl. 

Cassava. Iluman nutrition. India. 

Recipes are given of 180 Indian lishes, which use cassav;. Ls basic ingredient in main dishes,
side dishes, or snacks. A detailed survey was conducted o various aspects of cassava with
emphasis on the methods o" incorporation infood preparation,: among tile oural population
of Kerala S!ate. It was round that there exists a lack of ability to inn ovate new recipes;
therefore, lab. expt. were conducted with cassava, substitutig potato inwell-known Indian 
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preparations. All recipes were evaluated regarding their nutritive value, cost, and accepta
bility. Several appendixes of great use in the preparation of these recipes are included. 
(Summary byLB. Trans. by L.M.F) 1101 

See also 0518 0.21 
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H03 Animal Feeding 

0507 
13223 KITPANIT, N., KHAJARERN, J.M.; VIBULCHAI, A. 1979. Biological
titration of Thai cassava root products of various quality grades, trial II. In Khon 
Kaen University. Faculty of Agriculture. Cassava/nutrition project; annual report
1978. Khon Kaen, 1lhailand, pp.112-122. Engl., 7 Refs. 

Cassava. Cassava flowi. Swine. Animal nutrition. Animal physiology. Diets. Thailand. 

In r. randomized comnrlete block design with 3 replications and 4 treatments, the feeding
values of 'assava root meal of grades A, 13,and C (quality ,cores > 80 points, 70-80 points,
and 70-75 points, resp.) fed ad libitum in pig diets. Each tr, atm'nt incl,,ded 3 pigs with an 
av. initial body wt. of 14 kg. Treatment 4 was a commercial diet used as check. The levels of 
cassava used in the starting, growing, and finishing diets for each treatment were 50, 60 and 
70%, resp. Feed consumption and body wt. were measuied at 7-day intervals during the 
entire exptl. period which wa-, considercd terminated wol-n tileav. body wt. of the nigs
realied 100 kg. The 2nd largest animal in each group wa,, slauglite~ed to measure the 
dressing % , carcass length, back fat thickness, iodine no. of !caf fat, kidney wt., liver wt.,
stomach wt., and cross-sectional area and proximate analysis of Longissimus dorsi muscle. 
Av. daily gain was significantly higher (1)=0.05) for the com-,lercial diet in ever3 growth
period (0.552, 0.695, and 0.508 kg for starting:, growing, and finishing period., resp.)
compared with the other treatments (0.262, 0.542, and 0.560, resp. for grade A cassava;
0.320, 0.509, and 0.598 for B; and 0.293, 0.449, and 0.379 for C), except with grades A 
and B for the finishing perind. A similar trend was observed for wt. gAin growth rate). The 
efficiency of utilization was higher for the commercial diet (ai. 2.87 kg/kg gained) titan for 
grades A, B, and C (3.19, 3.33, and 3.63 kg/kg gailed).'igs fed thc commercial diet reached 
market wt. quicker (158.33 days) than those fed grades A, B, and C (181.67, 186.00, and 
212.67 days, resp.). No differences ,ere bserved among treatments regarding carcass 
charact,.ristics. It was concluded that only gride A and B cassava can be used in levels up 
to 50, 60, and 70% for stalting, growing, and finishing diezs, resp. These die. should 
include high quality protein. Feed enhancers and flavouring should be incorporated into 
starting au:d growing diets to increase feed intake. (S'nmary by AJ.. Trans. by L.M.F.) 
1103 

0508 
16521 TEWl', 0.0.; MANER, J.l. 1981. 'erformance and pathophysiologial
changes in pregnat pigs fed cassava diets containing differen: levels of cyanide.
Research in Veterinary Science 30:147-15 1. Engi., Sum. Engi., 15 Refs., Illus. 

Cassava. Swine. An-.mal nutrition. Diets. Cyanides. Animal physiology. Toxicology. 

Eighteen pregnant Yorkshire gilt. were allotted to 3 equal groups .nd fed fresh ca,;sava diets 
containing 0, 250, and 500 mug cyanidc/kg of fresh cassava offered Dietary cyanide level 
had no significant effect on either the no. or the wt. of 110-day-old fetuses. Serum SCN 
conen. was slightly but not significantly increased in the 500 ppm cyanide gioup and serum 
protein-bound. I decreased during gestation in all groups. Fetal ;erumo SCN coimcn. was 
signifi,:antly (' < 0.05) higher in the group fed 500 ppm added cyanide. A small increase in 
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maternal thyroid wt. witi increasing levels jfcyana ide Vas obser ed. Pathological studies
showed proliferaliun of glotnerular ceils Of tihe kidney in gilts in all groups and reduced
activity of the thyroid gland in gilts fed 500 pisn cyanide. Cyanide fed during gestation (lid
not efiect performance during lactation. Milk SCN and colostrui i I con en. were significantly
(P < 0.05) Iigher in the group fedi 500 ppin cyanide. (Athor's sttimoarYJ 1103 

0501)
16602 SOARI'S, M. DI. C.: NI.V[S, J.:. 1974. A mandioca na alinientaq'o desulnos. (C'assa'a in swine nutrition). Lavras-NI(, Ministtrio da lducaq'o c Cultura. 
I-sco a Superior tic AgricuitUra de Lavras. 24p. 'ort., 35 Refs. 

Plper preseitid at ('urso Inteiisivo para Capacit: yo te l'cnicos na Cultura da 
Mandioca, l.av;:,s, M(, 1978. 

Cassava. Animal nutrition. Swine. Procesling. Research. Nutritive value. 

A hrief literature revie\s ,,i the use of cassava in swi.ic nutritiin is given; the var. used,inethtods of proLcessiw.t nutritiv, value, and a brief"stiinitary of the major results of research
conducted duri e 1918-74 arc included. (Sunart',hi' I. Transb .M..) 1103 

0510 
16270 hAI,( ;(I'N, O.. ; I Ir[( A, It.1L. 198!. Methionine requirement of
weanling I.arge White x Landrace pigs as determined by plasma urea concentration,
nitiogen reteiition and some urinary nitrogenous components. Journal of Nutrition 
111(6): 1025-1032. lFngl.. Suto. I nl., 2o Refs., Itlus. 

Cassava. Laboratory experiments. Swine. Diets. Cassava meal. Methionine. Animal nutrition. 
Nigeria. 

lhe tict. requireienits (it' weanling Large White x Landrace pigs fed a 20% protein CM -SI:; N diet were eValUatett using N balance, plas-a tirc, coscin., urinary niteogenous end 
products, tn(i the index (allantoin/urinary urea) x protein intake (A/0 x Ip). Sensitivitiesof the rcsp ,utss criteria to se-x differences in ioet, requireniele' s were cori oared. Allantoin
excretion citsistently and significantly (1 < 0.05) incre.sed with increasing rei. levels to a
tisx. of' 0 55% total uu-t. Max. N retention \\sa; observed il dits containing 0.55,0.47, and
0.55% total it, for -Astratd tiales, females, and the pl)uut-'Ll data for both sexes, resp.Min. urea concn. in plasmia was obtailt:d v.itlh tt:e diets c'ntaining 0.55% met. 'Tle itdcx.+ A/U x 1p, hSIt'd tihat the diet wa; better utilized %lien it cont.iined 0.63, 0.55, and

0.63% total iet. ill 
 castrates, fcitales, and combination of' the 2 sexes, resp. (Author's
swntun,i) 1103 

0511
 
17517 ADLIIOWALF, il.A. 1981. Reemplazamiento del mahz por cscaras de la yuca rementjda (Mantnot twilissina Pohl) en raciones para ovejas. (Maize re
pl-cni'itl v'ahtii' ofJ omernt'd ca.us'a pcels in rations for sheep). Ilrducci6n Ani
inal Tropical 6( 1:58-64. San., Sum. Spain., 16 Refs. 

Cassava. Sheep. Cortex. Fermented preducts. Digestibility. Dry matter. Stpplewents. Costs. 
Income. Nigeria. 

For 6 ito. groups of 6 ,s Cp wcue piven 21). 40i, ani, 600% fioritented cassava peel to replacemaize in the control diet olf tiaize 0i0I, groutdtitt cake 10, brie.'er's dried graiiis 20, anddr icl cassava leaves 4%. [I dige stibility was 80, 76.64, atod 84% , wt. gain 10.8, 6.9, 5.5,and 12.0 kg, aind lit'tl in:Iike,'kg wt. gain 7.8, 10.9, 11.8, anl 7.4 kg , resp. The use of' 20,410, atd 60% pci'! increaed th ocouotic Setma by 15, I5, and 19%, resp. (StnmarY hY' 
A'urintlol ,/sli, Ot and riv/t'"ws).'i11(13 
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0512 
17518 "LELIUCK, J.P.; NICOLIN, IZ.; HIU.MAN, B. PRISTON, F.R. 1981. 
Apuntes sabre el usa do la yuca (Manihot esculenta) coma fuente combinada de 
prmitehna y forraje para el crecirniento dc becrros alimentados con dietas do mela
za/urea. (A lote on the uw o1 cassava es a tomhined protein anld Jorgc sourceJir 
growing catthle .i., t'olasses/urea). I'rcducci6oi Animal Tropical )(1 ):90-93. Span., 
Sum. Span.. 3 Refs.. Illus. 

Cassava. Calves. Animal nutrition. Diets. Forave. Supplements. 

Two groups of 4 weaned calves w,\ere given a basal diet wilhiiiolasses and urea at 2.5% and 
fresh ca ssav:, tforage at 4% o! live t. daily. Av. daily gain witi the basal diet was 19 1 g and 
with a supplement o! cottonseed nimcl at 200 g daily, 488 g; correstpondin,, feed intakes 
were I I .5. t 6a.d.'3 kg/ kg gaiin. (S oiw,- i' NuirtlionAbsira.'ts and Rri'wws) 1103 

0513 
175,47 MAINI, S.I. 1981. UL isara: a protein-rich animal teed. hIdian Farining 30 
(I 1):27, 29-30. ILngl. 

Cossava. Tubers. L.eaves. Nutritive value. Feeds and feeding. Cassava meal. Cassava chips. 
India. 

"I'll niitritive valu i ca ssiva leaves id ttiers (clips and neat J s a suppieiicia in aniniat 
feedi i g is analyzed anid i:iscussed. 'Ialbes oi the chemical composition of ca,;;ava chips and 
tlour and rccoiniiei:ded Iccot loriulae ar' incltded. (S.minar), bYi'FG. Trans. h. L.AI.'.) 
1103 C(3 

0514 
15, 14 IIOYOS M., U. 1982. Comparaci6n de dos niveles de harina de yuca prove
niente de variedadvh con alto y bajo conlenido de clanuro ei, dietas para pollos de 
engorde. (('ompiarison ol two levels of 'as.'arameial rom iari'tics with low aiil 
high cjanidi' con tenlt in divis Jor broilers). lesis Zot. Palmira, U' iversidad Nacio
ial tie iColiiihia. t-acultad de Cierncias Agropecnariai.. 125p. Span., Sumi. Span.,
I-igl., 6 1 Refs., Illus. 

Cassava. ChickF. Cassava meal. IICN content. Digestibility. Feeds and feeding. Costs. 
Cyanide. Animal physiology. Animal nutrition. Colombia. 

wI'wept. were tarried out alt the exptl. faint of the Animal iusbandry Section, U. Nacio
nil (l'Paiili. to tie ihutritive value otf2 levels I0 and 20% o('oloiiihia), coiiipae of' CM 
tIroim var. tilliw aiid hi.,i cyaiiide L0otelt in rations for broiler-. In the 1st trial, 840 one
day- ol, mixed se. Arlhr Acres broiler chicks were raidomly assieied to each o,' 6 
treatments with 4 rcplicates/treatilit. laCh pen constituted an cxptl. unit witil 35 chicks. 
('NI from the higt-cyanitl vai. NI ('l 1684 and the !ow-cyanide var. NI Col 113 was used. 
thc 2nt trial :includted 735 ctickenis ini a similar arrangement but wi:th 7 dietary tr-'atients 
and 3 replications each: in this expL. NICol 113 w%,as Sun-drying oireplaced by var. I.laicra 
concrete fhlor of' chips Iroii roots of cassava var. NI Cot 1684 and NICol 113 and Llanera 
prodit ('N with the ttlhwu i ug a v. total cyanide co: tent, expressed on I)NI basis 115
( t as ree-('N), 31 (71% as !re-CN, and 20 (33% as free-('.N) ig/kg, resp. A conmercial 
tiet ssas used as ctror and tilt' test di.-ts %kithI fixed levels (10 and 20%) Of CM svere 
bailanced by Iliii.-cst teeit ftormuulation using linear programming. All exptl. chicks w\ere fed 
tile diets liul \at'er !dl lilitiit.Ive It and feed consumption were recorded weekly.
Retislls tit file Ist L\t'pt. dtnlolist rated the superiority of the commercial diet; hlowL'v,.r, diets 
containing 20% ('NI priodtccd hetter results than thiLse %%-fit10% for botlh CM used, 
sugget,ii tiha there is no alpparentIto .ic effect at these level. It was cvideiit that Uhe lower 
feel intake if' !fiwclic,mis ftl the ( M-based die,, wa., partially res i nsi ble for the inferior 
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performance of these groups. Observations during the exptl. period indicated that chlckfr.sled C14 diets spent more time eating compared with those fed the control diet. For the 2ndexpt. 2 additional treatments were studied by s,.pplementng tbi.20% CM diet withsufficient arnou;t of vegetable oil to increase the ME of these diets by approx. 5%. Overallresults were better than those reported for the 1st expt. The addition of vegetable oilresulted in similar body wt. (± 2.18 k.i) and better feed conversion than the group fed thecomnercial diet (2.08 vi. 2.19). These preriminary results indicate that CM, adequatelyprocessed from cas;ava ir. contairing high-cyanide lev.-ls, can be used in broiler rations upto 20% without Liiy deleterious etfect from the nutritional point of view. However, sincecassav,1-b-ssed diets require increased anount of cxpensi'e protein sources, economic consideration will be a determinant factor. (Author'ssummary) 1103 

H04 HCN Toxicity and Detoxification 

See also 0390 0532 
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100 PROCESSING, PRODUCTS AND USES 

101 Cassava Starch and its Properties 

0515
 
1719"7 EVANS, I.D.; 
 IAISNIAN, D.R. 1979. Rheology of gelatinised starch 
suspensions. Journal of Texture Studies 10(4):347-370. Engl., Sum. I'ngl., 22 
Refs., Illus. 

Casava. Cassava starch. Gelatinization. Analysis. 

When starch powders (coin, potato, cassava, and wheat flour starches and nodified corn 
starch) were mixed with water and heaied at or above the gelatini'ation temp., th!t gianules
absorbed large quantities of wate and formed a viscous paste. The gelatinized pastes were 
shear-thirning fluids, whose fhow curves fi,ted the expression n = ky rl , over a wide range of=shear rates (where n apparent viscosity, k and it are constant:, and y = shear rate).
Behavior at very low shear rates indicated the existence of a yield stress. Under oscillatory
shear the elastic mu',luli of tih pa.;tes consicteratoly oxccecded the loss modoii, and both 
showed only weak dependence on frequency over the range 0.002-2.5 IIz. Tht apparent
viscosities, pseudoplasicity constants, yield stresses, and elastic moduli of the pasts were 
all concn.-dependent, aisuiing sinificant values only when the starch level exceeded i rain. 
concii. In many cases this threshold concn. corresponded clcsely to the point at '.hich the 
vol. of flocculated swollen starch gianules just filled the total vol. of the system. (Authot 's 
sumtnarY) 101 

0516 
17196 RAI'I, J.;AGNIEL, J.l'.; DAUBEIRTI., P.; D'URIAL, M.; SAINT-LEIBE, L. 
1981. Gam.,ia radiolysis of st.,rches de-ved from differen! foodstuffs. 1. Study of 
some induced earbonyl derivatives. Starch 33(6):188-192. Engi., Sumn. Engl.,
Germ., Fr., 12 Rel's., Illus. 

Cassava. Cassava starch. Irradiation. Analysis. 

Maize, amnyloniaize, waxy maize, bread wheat, cassava, rice, haricot bean and potato starch 
were irradiated at 0-30 kGy (I kCy = 0.1 Mrad), and the total carboniyl derivatives, 
maloualdeh:'do, brmahil.hyde mi d acetaldehyd.'2 were deter:utined. Rtesults,sl)wn gralpltical
ly and in tables, revealed that the mounts of"7-radiation-induced c,.rboiiyl derivatives were 
i-ot greatly al'fe'ted by starch source. 1or .assava, these were 0.40, 5.9, :und 2.4 pg i'or
malonaldehyde, tormildehyde, and acetaidehydz, resp. The ratio between max. and mini. 
values was alwayi < 5; the ratio-induced amoun!s in iaize starch (eicrence material) did 
r(it diffter by > 30% from the, v:an values tor the other starcle:;; and the carves shoing
the elleels of radiation dose, atni. (0, o; N: ), MC (tip to 25%) had the sa me sliapc for all 
types of' :;tarch. It \svs conclded that, as the am ounts of other radio-induced p,oducts 
previously found in maize or bread wheat starh (glyceraldchyde, dihydroxyacetorie,
2-lydroxytnalonaldelhydc) are very small, it is not worth continuing these studies any
frther. (Sutaui'na ' FodScience andIb 'echnologt'Abstracts) 101 
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102 Uses, Industrialization, Processing and Storage 

0517 
16271 RAJA, K.C.M.: Sl F:DHlARAN, V.P.; ABRAIIAM, T.E.: SREEMULANA-

ThIAN, If.; NIATII:\V, A.G 197h. Effect of fractional sieving on some quality
aspects of cassava flour. Journal of Root Crops 4(2:: 17-21. Flngl., Sum. Etigl., 13 
Rets. 

Cassava. Tubers. Starch content. Fibre content. Water content. Screening. Cassava flour. 
Protein content. Adh content. Sugar content. India. 

Two popular cassava cv., (i) local %liite and (i) red (Malayjn-4) were IIsed to compare the 
Ihysicoclieical aid cooking quality characteristics (,I their flours. ('assava was made intodiy chips, which were hand-pounded into a uotorm samiple or further blended mechanicalty
tor 5 or 30 s. and the stickiness of' sieved fractions was examined. l)ircctly ground samples
at' dr.' chips were also prepared and sies ed through tmesh sizes 8-100. Particles of.> 85 mesh
size (coarser) had lower starch rontent (82.0-85.5%) than those of < 85 mesh size (89.1
90.3%). Cot;king qua(lity was greatcr in th, coarser flour!:, as was tree sugar %(0.54-0.99 vs. 
not dtIectable-0.32), fibro % 12.05-2.60 vs. 0.75-1 .69), and protein % (2.00-2.57 vs. 1.65
1.86). Finer lractions \kere undesirable as re.,ards stickiness, mouth feel, aod appearance,
and so could not be directly used, Eut are souited to incorporation in starchy products.
(.'oatnemmri' hi' Food S( enct' and T"ccloloiL,A hstra't.s) 102 C03 
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16242 KAWAIIATA, A.; GARCIA, V.V.; ROSARIO, R.R. DEL. 
 1982. Processing
and utilization of root crops in die tropics. In Uritani. I.; Reyes, F.D., eds. Bio
resources investigation on pro.duction, stor'age, processing and vegetation of root 
craps in tie tropics. 1981 Interim Report. N:'gaya Japan, Nagoya University Co
operation. pp.63-83. hI'., Sum. Fngl., 8 Ref's., Illus. 

Casmava. uwan nutrition. Fresh products. Analysis. Cassava flour. Viscosity. Uses. Philip
pines. 

The processing aid utilizatioil of root crops 'cassava, tato, and sweet ljotatces) in the Pih ilip
pites were nvestigatel. A sorv. on -no coitsut p ttionIreqtuency of root crops b, the U. of
the Philippines, "os altais, faculty mem oers and farmers and fishenrinen in Laguna province
was carried out to gain IsIt aid infatmatito n ilte extent root crops were used in daily
metius.The Ireqltie ,,cyof con sito tio:u ati d preference far noodles iaae from root crop flour
and starch w'as atudid. It was f'iind that noodles were caten often and were a higlty prefer
red ft idstuilt. Pegardlitir physicoclievical properties of' f'reih cassava. pectic substances were
extractcd fractionally trai 2 cv., and the galacturornim acid in keach traction detertnmined. 
Tota! gala tur'liic acid coiltents were 1.14 and 1.30% for cv. Lakan W 78 and Vassosirinha, 
resp. Itl the sVeasorN evaluatiln, cv. l.a kili W 78 was preferred to cv. Vassourinha fron the
standpoints af color, firosity , stickiness, and mouth feel. General colmlpolellts of the Ilours
of* cessava, taro, aod swseet potato were anahyzvd through the stuly of tiieir anlylograplh and
larina,.ranlh characteristics. In additioi, atialysis of the vis;cocl,lst.ity of the dough w'.\as
LtlditCteu obtainitig a piri[iile of flie physicoche:mical property of each flour. Noodles were
male fr ) 25 anid 50% CF niked with w heat fiour, and kneaded \%ith \satc" at 30'C and 
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boiling water. As control, 100% wheat flour noodle was used. Measuren;ients of the tensile 
strength and cooking loss of the noodles indicated that the noodle was increasingly
stretchable as the amount of CF was increased. Cooking loss was less as CF was increased. 
Sensory evaluatijn showed that noodles made from 25% CF and kneaded with boilirg water 
had the highest acceptability. "Sotanghon" style noodles were prepared from 20% cassava 
and swecet potato s;arches, mixed with mung bean starch; 100% mung beat, starch noodle 
wa, used as control. Seosory evaluation showed that the 20% cassava starch noodle was 
evaluated highest. fAuthor's sumtnar.V 102 ('03 1101 

0519 
16252 PASCIIOALINO, illR.; PIEIRA, A.S.; BIERNIIARDT, L.W.; FIGUFI-
RIEI)O. I..; SIlllOSI., 1. 1980. Avaliaqo de algumas variedades de mandioca ao 
processo de congelamento. (lialuation of the s7iitabilit ' o* cassava varietiesJf.r
freezing). Boletim do Instituto de Tecnologi'a de Alinlentos 11(l):73-82. Port., 
Sum. Port., Engl., 9 Refs., 1114s. 

Cassava. Storage. Cultivars. Temperature. Tubers. Starch content. Protein content. IICN 
content. I-ibre content. Sugar content. Water content. Brazil. 

Cornmparative studies were conducted on the suitability of 16 cassava var. (including both 
white-tleshed and yellow-fleshed types) for freezing. The tubers were washed, cut into 
slices 5 cm thick, peeled, rewashed, frozen at -40'C,packaged in polythylene bags (each
contalnin,! al prox. 400 g :assava), and stored at 22'C. Data arm given for the composition
(starch,proltein, IICN, fibre, reducintg sugars, total sugars, moisture) of the raw materials, 
peeling losses, ase of peeling, ald the flavor, texture and color of the froze.i product.
Relative merits of the var. studied are discussed; yellow-fleshed vat. were generally pre
ferred. Var. IAC 289-70, wnich had good peeling characteris tics, and the best texture and 
color of th, frozen prodict, is tie most 
Science and Tvchnole.y A htracts)102 C03 

uitabe var. for freezing. (Stminarv y Food 

0520 
16243 YOSIIII, II.; GARCIA, V.V. 1982. Processing of cassava itto fermented 
foods. In Uritani, I.; Ryes, [-.D., eds. Ilio-resources investigation on production, 
storage, pro, cssin, and vegetatio of root crops in the tropics. 1981 Interim 
Report. Nagoya, Japan, Nagoya University Cooperation. pp.84 103. Fngl., Sum. 
lFngl., 5 Refs., Illus. 

Ctssava. Processing. Cassava flour. Fermented products. Viscosity. Water content. Sugar 
content. Mineral content. Amino acids. Human nutrition. Philippics. 

The soitability of' CT a; a rict flour substitute in Philippne fei ntted rice cake (puto)
formulation was studied. With up to 50% substitution, the vol aId hc,'ture of the finished 
protduct were almo(st eliia to that xith rice flour omly, although ai > 60% subs itution
the puto vol. decreased and was harder or hajd vcy high viscosity. 'I lie quallt, of fermented 
black soybeii (Tausi) on the market was also determined and a 1,Icess for Tausi -making
Lwilizing raw cassava w-as investigated. In coninercially availadle Tausi the liberlion of 
amino acids is insLfficient antd the iprodu t consequently less savor, . A iie\\s process for 
"la tsi making was de, el ped in sliich the hydrolysis of tfile legmine pro tein was promoted.
lie liberation ratio of amino acids, including glutainic acid, nearly do;ubled producing

excellent sensc.ry rc:ltIts. (,Iiithors stimlarY) 102 ('03 

0521 
16217 MAINI, S..; IIALA;OPAL, C.; NAIR.P.G. 19) 1. Cassava chips industry 
in Kerala. Intliani 1armi:ig 30(5):13-14. Lng!. 

Cassava. Cut.sszva chips. Processing. Drying. Uses. Nutritive value. Carbohydrate content. 
Protein content. Water content. Mineral content. Fat content. India. 
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Production of cassava chips in Kerala is discussed regarding preparation, drying, storage, and
utilization of chips, and nutiitivt, value. Vella chips (both rind and skin removed) are
commonly used as human food, mostly after sun drying, when they can be stored for
making into flours. Dried cassava chips contain 82.09% carbohydrate, 13% moistuec,
2.01%salts, 1.05%protein, 0.30%fat, 0.l %Ca, 0.09%1', 1.09 mg % Fe,0.32 mg % vitamin
13,and 341 calories. (Stunmarv by Food Science and Technology Absttacts} 102 C03 H01 

0522
 
16245 vi'rri, lP.;
PIZZINAITO, A.; LEITAO, R.F.F. 1978. Comparaz ode ras
pas de mandioca obtidas por dois F-rocessos - uso de suas farinhas em panifica 'o.
(Comparison of cassai'a chips niade by two processes, and use of their flours in 
breadinaking). Boletim do Instituto de Tecnologia de Alimentos 59:89-98. Port., 
Sun. Port., Engl., 12 Refs. 

Cassava. Cassava chips. Processing. Cassava flour. Cassava bread. Analysis. Composition. Bra
zil. 

Cassava tubers )t' the var. Branca de Santa Catariva were used in compaative studies on the
.mfects of chin size (5 x 2 x I cm vs. 1.5 x 1.5 x 0.5 cm before drying) on the quality of the
dried product. Tables of data are given for the yield, MC, density, color, pHt, acidity, and
brabender viscograrlh characteristics of lie 2 type s of cassava chip. Smaller chip size gave
faster processing and ahigher quality product. Flour was prepared from cassava chips of the
2 types, and used in breadmaking trials; 15%CF*./85% wheat flour blends being used. Tables
of data are given for the specific vol., crust color, shape, crumb texture and color, and
overall quality score of the bread. Addition of CF reduces tie quality of bread; however,
the reduction inquality vwis less for the CF from the smaller chips. (Suinmary by Food 
Scienceand Technology,A bstracis) 102 

0523
 
13471 LANCASTER, P.A.; INGRAM, J.S.;
LIM, M.Y.; COURSEY, D.G. 1982.
Traditional cassava-based forcs: SUrvey of processing techniques. Economic Botany
36(l):12-45. Engl., 175 Refs., llui. 

Cassava. Plant geography. Toxicity. Nutritive value. Tubers. Composition. S.al-scale 
processing. Cassava products. 

A review on litcrature trom major cassava producing areas isgiven to focus attention on the

diversity of processing techniques and the wide variety of cassava-based food and beverages

that are produced. Following a general analysis of the cassava plant, its origins and distri
bution, problems of toxici'y, and the nutritive value of cassava 
 and its products, thc tra
ditional pracessiotg techniques for preparing different cassava products intropical America,

Africa, Asia, and the S. Pacific afe described in turn. (Sunrnaryby A.J.C. Trans. by L.,.F.)

102 C03
 

0524 
16613 FOOD RESEARCII INSTITUTE. GIIANA. 1980. Cassava research at 
F.R.I. Newsletter 11 (3):1-10. Engl. 

Cassava. Research. Storage. Processing. Gari. Labour. Cassava products. Piotein content.
Fi're content, Ash content. Water content. Carbohydrate content. Ghana. 

Major research work carried out at the Food Research Institute (Ghana) is summarized: (I)
storage project oilrool crops, evaluatin,.,t methods of storing cassava roots in boxes with
sawdust, covered with line .uspension, and underground; (2) labor saving and rural
technology programs, consisting of the evaluation and improvement of equipment for 
cassava, gari, and koonte processing using eqoipment fabricated at the institute; (3)
processing and preservation program, aiming to produce pineapple wine using glucose syrup 
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(as a source of suar) obtained from textracted cassava starch; (4) nutriton progiam which 

studies cassava toxicity. A table is included on nutrient analysi:; of cassava and cassava 
products along with a list of the publications of the Food Research Institute. (Sozmmar' b.' 
F.G. Trans. by L.M.JK) 102 C03 

0525 

17502 DATA, I.S.; ARRIINI)A 11, F.Q. 1981. Vdlage level technology on 
cassava storage. Radix 3(l):17. En1t1tl. 

Cassava. Ficld experiments. Tubers. Storage. Post-harvcst losses. Post-harvest studies. Deteri. 
oration. Philippi'es. 

Tie Postharvest Technoi'gy Section tof' the Philippine Root Crop Research and Training 
Cente; conducted an investigation onl cassava roots to extend cassava shtelf i'e and prevent 
thle occurreico of vascular treaking. l)ifferent soil types were assessed to determine the 
most adequate tYt,p for tnderground storage. Soil types used were sea sand, river sand, ciay', 
and clay loam. Roots st,,red in all types of soil showed no evidence of vascular streaking. 
Buried cassava tubers gained wt. instead of losing it. Roots buried in river sand exhibited 
the lowest % of deterioration; the highest % of deterioration 'vai observed in cassava roots 
buried in clay ;oil. (Sumnmar' b' F.G. Tans. 1Y L.M. b.) 102 )04 

0526 

16636 THANII, N.C.; LOIIANI, B.N. 1978. Cassava chipping and pel!eting in 
Thailand. Bangkok. Thailand, Asian Institute of Technology, Fnvironmental 
Engineering Division. I5p. Engl., Sum. Ingl., 2 Refs., Illus. 

Paper presented at Cassava Production and Utilization, Khon Ka, n University, 
Thailand, 1978. 

Cassava. Cassava chips. Pellets. Drying, Small-scale processing. Thailand. 

Cassava chipping using Thai, Malaysian, and a hewly-designed cutter was studied in order to 
produce an optimal chip size and shape for drying ;1nd vellett ng purposes. Expt. were carried 
out with a CP'NI Nastei Model Pellet Nill to determine a series of controllable pacanieters 
including the ,iC of chips used in the piocess, their forms, and pretrcatment such as 
conditioning with stearo before pressing. Two different syslems for pellet cooling were also 
studied. Controllable parameters for producing cassava pellets with good ';onsistency and 
glossy appearance are emphasized. (Author's suotnar.') 102 

0527 
17519 CIIIEPPIE, F.: CARVALItO, V.D. )E; CASTRO-GONI-Z, R.; CALVII)AL, 
J. 1982. Seragem ambiental e artificial do mandioca. (Natural and artificial drying 
of cassata). Pesquisa Agropccuiria Prasileira 17(4):583-597. Port., Sum. Port.. 
[nil., 26 Refs., Illus. 

Cassava. Cultivars. Cassava chips. Drying. Starch content. Water content. llraziL. 

IThrfe cassava var. (lranca de Santa Catarina, Riqueza, ant Mantiqueira) witfl oossiblities o " 
utilization in alcohljI prcduction were submitted to natural (23 ± 20C) and artificial (40 and 
60 0 C) drying. Roots of several sizes were cut into slice,; 0.5 cm thick with Q ranging from 
2.5-6 cm. Typical curves of water loss as a function of slice 0 and specific surface weie 
made for each var. under these cxptl. conditior s. Drying rates showed significant differences 
aiong var. The starch content remained alniost the same after each treatment, as indicoted 
by chemical arid microsceupic analyses. These results aie of interest in the application of 
dryin't techniques for cassava preservation during handling and storage at :tcohol production 
plants. (Auth,-r's murim:a;t') 102 C03 
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0528
17198 KI SUM AWARI)IIANI, A...; IIAN))KO, \%.S.; RI\KIN\!AI)IONO, S.;K I M.*\ LANIN(;slIt, S. 198 1. I 'feet of initial plI and Cassava iuctiose syrup

Concent tratiol oil ethitiol produclion. Aivitii 4(4):13-16. Ipnl., Sum. Inl., 8 
Refs., Ilt1s. 

('assava, Confectionleries. (Ghicoei. IUses. itl. I'thanol. termentan(ion. Intoin.sia. 

tAlcoholic lerllltwlt atji ll il, ill , ' t s. m INll , Clh' ;iss:t at v'rjtmi itnitial pil \%.is stidied ill
th. I)cl:irttIII tt Vof04i ScL'Ieti'e ;1111 1lt'chltdiiox', 1hrM\%ij N;In.It, (I ltlitV: I.. si;t).GluCOs s.vr'F) cOctt. 1I . 12, I0, atild 2(';. to ./vI.) ,%IL'terinleld il htheittial pit ut'3.8. 4..S, muthd5.2. All iti'attli1:" \cvrc jteliv;ttlhd '4 titl's. S'U' ti . r'rri'iN' ,siavr.'lli .s idtjLh . ws ised. -I IIA] [if i t' llt11tl11'l'ittEt0ced i Cltclsidt.1l. L'.ucis ,len, t)l;l.! 

at plant tiikiN l.l';tllll,'to \%till irijthI)il 
 o 4.5 ai, 5.2 velded Iielhr c'fnct. tallitit it o t litt Ii !I oit .. 8 ( blu'ow colilcl.residim!l ytlluc.t+,, ind p~lant o.ilitiem,.lu ]'Hi lhiglic~t €illi 

itii lttertl ' +jilleti il ,.it ,,colwn:.., 70%(w',t./vol.), \\'.is 
ltlttCd i 20",, twt./vil.) ilttise sOttW I'iIliCt'l CiCi0 ttis tre.lttttct, h\owvver, is tht'

(\w',st (54.8t,,). . i. '.s ll l llu.t') 11)2 

0529l 
16653 WAI)IW\., N.i). 1977. ;ari project report, it !.eakcy, C'.L.A., ed. SIn
t)0SiItIt I thI ilte'l;1i1 131SCteit' for hrtpi+cAl Roiit r'ips. 3rd., litltan, Niporia,
1973. Pricet tli', tb;ii;tlli Ilnterai;til:) lltilUttte of [topical Agricuitire. pl.4814815. Fwd.l, Sliml. I .)I i., ll, pall, 

Cassava. Itctories. Gatri. l:uikelig. Costs. lincome. Ilroccmsing. (;hana. 

C'otouiatl l;tctiie's li , , bieetn ihesjiit, in (tihtil;i wlicth are able to process gari colto
icalv. All thC Iti',ichlitl Catn he, Iec:ill 'v mtitl'itcttild itn Acra.ite costs of a laltint 
process 8-10 t ca'sas/d;ti \rkin 

to
 
o lr 2M0 I;i%s/y; and;it'thter to process 2-3 t cassava/d;ty

are givctt in cietail: tthcN .tla' ilet rtitrits lover 25) da !)i (i1t6,MI7 (53 %caq'itai cost) andSII,t25 (36% vapital cisilt, rNp.'li,h pi.ilt ts'.,il;ihle Irotil Arill I' glht ri l.t,..,

Accra, ( ;h . (All/I s aidlmfitiiflt't'i It2 .Ot
 

05 3 0

166(5 I 1)I ;I. I Z 1 .. I. 1982. )esarrillo ie I 
 citoltgia aproilada para cI procesamenirto tie la ytca en las ireas rulraics ciimhihalnas. (I)u'Iclopmini , '1al;l'oprial' cim,,wia /irc,.i. ;.! Irh'(/lid 1i,ltitl ( 'itlijt'btia I llU)ll'. 1h)0!o I zmitusersidtad dtelos Andts. ('euitri II. ,lutdjii, 111, Iscstie i'tit. Slfie I yestig ciot.s 1-2. 11p. S lal,
StiUl. S lt. 3 ,I;., tllts. 

('assava. Small-scale pr. ,''csiiig. Sinill scatle equipnl enit. iaspiig. Silting. (Costs. Soclo
ecomlijle aspects. Coulombuitia.
 

A rluest, cltntottiy ssu develop.d s\ith los Itier ilivcsttuieut, reduucittll tproiduct ion coistsIbutsektkig to llttive ussiva q uality aiid prices thttsu itcreasitg profitability. Alttanltiveswe'tre idti ~~liedtl y collct lhin, informaitiionic y'a~rdin2,, the ifle't it ,,iiSil 11 i t, ySl'iCHInfg Nil 
irretiht, emxtig it Coliiiiii, as \tell ;is the ii-tiiits tropw.;-d. 'Iltese lllI'ttit Allh' latives
fir CtWV:1 tOcLCssui, \\'i,' MtAl V;lt .lleilt tilte s-til i" Mes' ti hiotoucs, Nili ( loliua),(CalUv'a, iid till. Ha~illos ()fitlk.,, hikini!: intho ctwsidei'lalo the' Ic'vcI o1 Icchinilliqy tlsed 
(:llt'tii tiittli sl,,iiillce ot vltiw'r ). Ih' cti icju iil~ltvsis l ltheilterttijves \%isco tdtltlcd h dstl iitiitmi . illliijl ' u.t"I't i' ts.s, 'ill r t citl ti 00' " tte ,lterlllises. Re
 
aitiucl t he, i .. Y.ii,
toi'utl ;,k',ir, t lt i lhiv v llltted i iOwIom Iros)' cd t Ilt 'i fIarmtier 

thilli lid Ill 0,¢ tegiis fr tltt' ditle'r'it optiits. The ttatiges in lec tniio
logy are shtu ii to t ,, rvpIrcst'iltIitve t l t idt 2 soiicit strtuiwe itl cact ;lt,. lalutles anttiur l t' i ttittlt 'I t/t o. %t'lY i ltltt/ pi l l t' . tl ,lt10? J0 t) 
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0531 
16700 MULLER, W.C., MIL.LER, F.D. 1981. Recovery of slarch from 
amylaceous roots and/or grains as aqueous slurries. United States Patent 4,252,900. 
6p. Engl., Sum i.ngl., 6 Refs lllu.., 

Cassava. Cassava starch. Patents. Processing. 

Starch is recovered from allamylaceous mnterial such as cassava root or maize in the foirm 
of allaqt:,:o,Ls slurry conraining substaitial y all of the soluble components (carbohydrates 
and proteirs) of tile ,nmylaceous riaterial prior to pi,'Cessin 'v.The naterial is milled in I or 
more steps in ie presence of' water to give a slurry cmtaining liberated starch partic!es and 
noi-;tarch components. The initial aqtieous starch slurry is then concentrated by rem oval of 
water. The water removed from the initial star -li shury cont:,ins soluble elements of the 
starch ond is recycled to restore these elenents to die s'arch recovery system. (Awthor's 
st.minari)
.02 

0532 
16560 INTERNATIONAL !NSTITULI 0.1' TROPI'CAL AGRICULTURE. 1980. 
Bitter and -" et cassa-.a acceptance. h! -- . Annual Report 1979. Ibadan, Nige
ria.p.5 1. F. I. 

Cassava. Sweet cassava. Bitter cassa'.a. Us,-s. Gari. liocessing. Nigeria. 

"flitmporte nce of ieseatich in Nigeria on cyaiidde Content iii cassava processing and utili
z.ation and -uilsuiner accept:ance was studied. Data vece collected by admiiaist,.ring a 
questionnaire to 122 farmers selectld froit2 villages eac in Anambra, Betidel, Ogti', and 
Kaduna States. Results show that hi.:h cyanide content is lot a prerequisite for obtaining 
good gari 'lavor; therefore, I\v cyanide cassava offers no advantage. Sweet cassava ('o% has 
a low or :inediui cyanide content) will contiir tie to be grown by farnv.rs who prefer to cat 
non-processed fornis of cassava or do not have "ccvss to gai-making equipment or techInolo
gy. Farmers, however, woult qui-:kly adopt a Ihigh-yielding sweet cassava var. sirie it woald 
be of importance if cassava is used for ;'ninal feed in the fuitnic. A new squeeze press 
method for gari-itiking is mentioned. (SutunrhYr itB Trans. by L..!.) 102 1-104.. 

0533 
17558 PIZZINATO, A.; VH'TI, 1'. 1979. P'rodriq.o de pfio tipo frances base de 
fa.,nha cornposta de trigo, soja e mandioca. 'Fiencl;.type bread made romm 
comiposite whrat, soyean, and casoaia fiois). ilo!ctini da Sociedade lrasileira de 
Citi.cia c l'ecnolog a d. AJiitos 48:1-19. Pot i., Sim. Port., Ingl., 32 Refs. 

Cassava. Cassava flour. Breads. Composite flours. Bread improvers. Analysis. Wheat floir. 
Soybean flour. 

The baking characteristics of compositc wheat, soybean, and eossava flours for preparing 
Freneh-',)ye bread w\ore assesscd. I'orcomparison, flour flin pregelatinized cassava was 
also used. Ascorbic acid, CSL, and polysorbate 80 were added to the composite flours. 
Results showed the feasihihity of nreparing Irencli-type bread from composite flours by 
replaciii: 10% wheat flotr with 7% ('F ard 3% of d,.ifatted soybean flour. (Author' sin. 
mary) 102 

Sec also 0448 
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103 Industrial Microbiology 

0534
17513 THII.RKILDSFN, 1-1.1980. Symbiotic growth of a yeast and a bacteria in 
batch fermenteis. Biotechnology Letters 2(3):117-122. Engl., Sum. Engl., 4 Refs., 
Hills. 

Cassava. Fe,-mentation. Labotatory experments. ndustrial microbiology. Cassava starch. 
Uses. 

SCP was pioduced from cassava starch by symbiotic growth of the a-amylase producing the 
bactcriun Bacillus subtilis NCIB 8646 and the yeast Candida utilis ATCC 9256. Batch 
fermentation .hwed that the pli fluctuations during fermentation and the concn. and age
of the inocIlnr were extremely important parameters. Best results were obtained with 200 
ml of' 3-day old cultureS o eaith organism in a 51 batch fermentor at ptl 5.5. The product,
in which B. stbtili' made up 2-5% of DM, contained 52% protein. (Sunraary by Food 
Science and Th'chinology Abstacts) 103 
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J00 ECONOMICS AND DEVELOPMENT 

0535 
13276 NELSON. G.C. 1982. Implications of developed country, policies fordeveloping countries: tie case of cassava. Ph.D. Thesis. Stanford, California,
Stanford University. 1611p. Litgl., Sum. Engi., 39 Refs., Illus. 

Cassava. Trade. Gaplek. Processing. Cassava starch. Prices. Indonesia. Thailand. 

The implications of tie policies undertaken by developing countric,; on developiig countriesare analyzed using as example the study on the factors that !ed to the increase in importsof dried cassava roots (gaplek) during rec .,tyears in Indonesia and Thailand ?c a conse
quence of the common agricultural policies .f' the luropean Economic Community (IEEC).The intcrnational demanid for gaplek products is analyzed, emphasizing their use as animalfeed in the EEC. The perfornances of Thailand ard Indonesia as cassava producingcountries are compared. Techni-al aspects of the processing of cassava products in Indonesia(gaplek and starch) are discussed along with social itmplications, and governmen,t policies.Price determination in international markets is discussed. EEC policies that affect gaplektrade are examined; the positions of 3 groups are emphasized: EEC officials, French groinand tneat prodv,:-crs, and Dutch, German, and Belgian traders, feed compounders and meat
producers. The increase in gL,p,,k exports from Thailand and Indonesia resulted, not fromdecisions in either country, bUt of 1,tb domestic and foreign policies designvd to effectchanges outside the agricultural sectoi., of the 2 countries, on the basis of dtie EEC demandfor gaplek. (Sumnart, by, A.J.C. Trans b)'L.M.I.) J00 

0536
13295 U4NIENIA'.IR, 1.1. 1982. Cassava marketing and price behavior on Java.Ph.D. Thesis. Stanf'(,;d, California, Stanford University. 169p. EngI., 38 Refs., 
Illus. 

Ca,;sava. Niarketing. Gaplek. Cassava stnich. Cassava tubers (vegetable). Prices. Java. 

The efficiency of' cassava tnarketing systems on Java is analyzed. Product flows (fre'h roots,gaplek, and starch) and marketing costs are documented. fhe ability of the mnarket and ofitf'orital institutions t(,adapt to constraints on trade is examined, as well as the capacity
of private trade to respond 
 to increases in supply and ,iemand. The efficiency of the marketing system of cassava in transmitting nrice incentives to producers and 
consumers wasstudied. The marketing system on Java is efficient for both upland producers and poor
cow;utners who satisfy their calorie requirements with cassava. 
Evidence regarditng efficiency%as found in the tmarket response to cost incentives, tite degree of competition in cassava
markets, and 
 the integration of cassava prices. Inperfections were detected in the marketsystem interms of' access to credit. Domestic prices follow the same trend as world prices,indicating market efficiency. Although tne private marketing system is efficient, government
policies that have implications for improved systems include those that reduce costs andstimulate competition (especially improved transport imfra~tructure and greater access to in".rmation on markets and prices for tie producers) and those related to access to credit.(Smnar., b.,A J.C Trans. b),L...F.) JOO 
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0bj /
 
16559 BRASIL. MINISTERIO DA AGRICULTURA. COMISSAO DE FINAN-
CIAMIENTO DA PRODUCAO. 1977. Nhndioca (Raiz). [Cassava (Roots)]. in 

_. Fixa',;o de preos mfnimos part a safra 1976/77 das regio es norte c nor
deste. Brasilia. pp.104-1 i 6. Port., Illus. 

Cassava. Mirketing. Prices. Costs. Cassava flour. Produciion. Brazil. 

-conomic aspects of cassava roots and CF in N and NE Brazil are analyzed, including 
foreign and domestic rnark_ ts, wholesale prices, prices paid to producers, production costs, 
and rin. price offered. Tables are included on industrial products (direct and derived); pro
duction, exports, and prices for 1970-75 for cassava roots and CF; production of N and NE 
states for 1972-75; fin nciarg extended to CI producers during 1970-75; av. production 
costs of cassava roo's for NE states. (Sunmmary by IG. Trans. by L.M.F.) 100 

0538 
16285 MAI'AIO, N. 1981. Economics of root crops ,dvafion in te Cook 
Islands, 1981. Rarotonga, Ministry of Agriculture and Fisheries. Farm Management 
Notes no. 11. 15p. Lngl., Sum. Elngl., 5 Refs. 

Cassava. Land preparation. Cultivation. Costs. Pest control, Tuber productivity. Income. 
Processing. Cook Islands. 

Root crops, including cassava, sweet potato, taro, and new cocoyam, form a moaior part of 
the staple food on the Cook Islands (Oceania). The production environment, cultural 
prmctices, yields and returns, and cassava nrocessing are discussed. Export of root crops in
creased between 1974-80 from 0.4 to 33 t. (Summary by Abstracts on Tropicel Agriculture) 
100 

0539 
16300 MURDIYONO.; SUTRISNO, S.; WIJOYO, P.; SOEDARMANTO. 1981. 
Pattern of consumption of staple food in cassava production centre: a case study in 
the village of Sumberdadap, regency of Tulungagung. Agrivita 4(3):9-11. Engl., 
Sum. LIgl., I Ret. 

Cassava. Socio-economic aspects. Consumption. luman nutrition. Indonesia. 

A study on staple food consumption w:. conducted in the village of Sutiierdadap, Tulunga
gung, Indonesia, from July-Dec. 1980. The consumption pattern among the villages was rice
cassava maize. Increas,: of income tended to reduce cassava consumption. An increase of 
1% income would result in a decrease in cassava consumption up to 0.79%. A negative

= correlation coefficient tr -0.81) between the level of cassava coilmption and that of rice 
supports tie hypothesis that reducing cassavi con:,umption would increase rice con
sumption. (Author's suininar.r J00 

0540 
16634 TITAPIWATANAKUN, B. 1979. Wholesale marketing of farm products in 
Thailand. Bangkok, Thailand, Kasetsart Uriversity. 23p. Engl., Sum. Engl. 

Paper presented at a Seminar on Institutional Improvements in Agicultural 
Marketing, Taipei, Taiwan, 1979. 

Cassava, Markcrting. Trade. Th.iland. 

An overview of marketing organization and institutions of major agricultural products in 
Thailand is discussed cmpha.izing maize and cassava. A tendency towards decentralized 
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marketing channels at the !ocal markets ,.as observed. Thai cassava industry development 
is briefly described, especially the role of cassava products for animal feed. Thn industry
has beep. developed rapidly by eN',anding cassava chip and pellet processing for exports,
reaching its peak and ranking as the largest export profit for Thailand in 19701. The recent 
development of warehouse facilities and bulk transportation of cassava products help reduce 
the cost of expoiting and transportation. (Author'sstiomar') JOO 

0541 
16627 TITAIiVATANAKUN. B. 1982. The role of trausnational corporation in 
tapioca trade. Bangkok, Thailand, Department of Agricultural Eccnomics. Kasetsart 

2 5 University. Staff Paper no. 47. p. Engl., Sum. Engl., 5 Rcfs., Ilt's. 

Cassava. Marketing. Trade. Ihailand. 

The role of Thai transnational corpoiations (TNCs) regarding cassava products for animal 
feed is discussed. Discussion on the existence of the TNCs in the cass-va industry is included 
and TNCs operations, structure and marketing practices, lNCs and trade regulations, rnd 
TNCs future role are described. The existence of the TNCs was found to be mainly due to 
the preliminary interest of the TNCs in cassava trade, their expertise in the non-grain feed 
market in the EEC, ond their shipping operation. Most of the narket share belonged to the 
TNCs, bui not all of them ,opratedat a considerable profit margin tht! past 5 yr. They
cooperated am. ng themselves in facilitative marketing functions but not in exchange
marketing func'ions. Most of the trade regulations imposed by the Thai Government during 
the late 1980's have created benefits for rNCs but not for Thai exporters. The TNCs have 
been playing a mtjor role in the cassava industry, and they are expected to make their 
contributions in fture in terms of technological and market developments by actively
cooperating with the uprading of tile cassava industry. (Aulhor's summary') JO0 

0542 
16671 LOKAPIIADIIANA, T. i981. Impact of trade policy on six agricultural 
exports of Thailand. Ph.D. Thesis. Minneapolis, University ol Minnesota. 204p. 
Engl., Sum. Engl.. 71 Refs., Illus. 

Cassava. Trade. Prices. Costs. Cultivtion. Processing. Economies. Thaihand. 

The effect of Thai govenment interventioa in tile determination of prices of 6 major Thai 
agricultural export con'modities (rice, sugar, maize, cassava, kenaf, and rubber) was 
examined. The economic efficiency of producing the 6 commodities was also evaluated and 
the social opmortunity cost of earning a net marginal unit of foreign exchange through
exporting the 6 commodities was measure.!. The imposition of export taxes and/or quotas
(ai.0 EEC impirt duties on cassava) depressed the domestic prices, favoring domestic 
consumers and !iscriminating against producers. Exports w'ere !ess than otherwise wou!d 
have been. The empirical results showed that governnent intervention-. imposes a 
deadweight los. upon the Fhai society. An implicit trade distortion was the ovcrvaluation of 
the Thai currency of 6-14% prior to the historical JulY 1981 devaluation. Overvaluation 
further depressed producer prices anl e;,ports and imposes a higier social loss. The result, 
of th r domestic resource cost calculation indicated that the expansion and export of all 
commodities under study except kenaf was economically justified. Regardless of the 
efficiency of producticn and exports, the government interventions explicitly discriminated 
heavily again.t rice, maize, and rubber and implicitly discriminated against all agricultural 
exports through overvaluation of the baht. The results suggest a policy of freer trade andi an 
exchange rate closer to the equilibrium ra'e. Emphasis should be put more on research 
programs, %.hich would lead to a higher growth rate. (Author's sunnr) JOO 

See also 0402 0403 0421 0428 0529 0530 0544 
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KOO OTHER ASSOCIATED COMMODITIES 

KOI Rotational Schemes and Intercropping 

0543
16277 PRABHAKAR, M.; NAIR, G.M. 1979. Pigeon pea as an intercrop with 
cassava. Journal of Root Crops 5(1/2):70-71. EngL. 3 Refs., Illus. 

Cassava. Inter-cropping. Ca/anus ca/an. Growth. Tuber productivity. India. 

At the Central Tuber Crops Research Institute, studies were conducted to determine the 
iitluence of pigeon peai':,,qsa.va intercropping on yield of both crops. Cassava var. 11-1687 
and pigeon pea vai. Co-3 were used, planting a row of pigeon peas at a spacing of 75 cm 
between 2 rows of cassava. Pigeon pea intercropped with cassava decreased tuber yield
from 24.42 to 17.49 t/ha. Pigeon pea yielded 704 kg/ha and net profit was increased. 
(Sununary hy L.AM.IF) KO 1 

0544 
16244 FRAZAG, D.A.C.; HOMMA, A.K.O.; ANDRADE, E.B. DE 1980. Aspec
tos ccon6micos em sistemas de produqo corn culturas ,dirnentres para agricultures
de haixa renda na Microrregiio Bragantina, Par. (I'cononicaspects in production 
sysems swith food crops for low incolne farmers in the microregion of Braganfa, 
state of Pard). Belm, Pani, Empiesa Brasileira de Pesquisa Agropecuiria. Centro de 
Pesquis. Agropccudria do Tr6pico Umido. Boleti de Pesquisa no. 6. 13p. Port.,
Sum. Port., EngL, 5 Refs., Illus. 

Carsava. Field exp~rimnens. Inter.cropping. Maize. Ccwpea. Pianting. Spacing. Rotational 
crops. Tuber productivity. Labour. Income. Brazil. 

A:n economic analy.;is was made of multiple cropping s5stems including cassava, maize, and 
cowpea under single and multiple cropping, as well as rotational cropping in order to find 
adequate production systems for low income farmers in the Braganqa region of the state of 
Parai (Brazil). The cassava/maize system in rotation with cowpea was the most efficient 
among the 7 systems under stud), regarding nutritional aspects, family labor utilization 
during tlix year, and its capacity of selling surplus production. (Author's sunylnaryv K01 
D03 JOO 

0545 
17180 MUTSALRS, ll.J.W.; MIBOUEMBOIJE, P.;IBOYOMO, M. 1981. Traditional 
food crop growing in the Yaound6 area (Cameroon). Ii. Crop associations, yields
and fertility aspects. Agro-Ecosystenis 6(4):289-303. Engl., Sum. Eingl., 18 Refs. 

Cassava. Inter-cropping. Tuber productivity. Planting. Spachig. Nutrient absorption. Soil 
fertility. Cameroon. 

Crop associations intciude: groundnts, maize, cassava, taisnia (Xanthosotnasagittifolium), 
cocoyam, plantain, okra, yam, Cucumnis 3.,tivus, leafy vegetables, tomatoes, sugar cane,
tob.icc,,,Cucurbitamaximna, and Solanium sp. Yields of grou:dnut cassava, tannia, maize,
and plhntain are 117-1464, 2700-15,000, 1150-5000, 32u-680, and 12,000 kg/ha, resp.
Yields correspond closely with the fertility of the land. Some inprovement or stabilization 
ot the system is possible through better crop residue aid fallow management, but in order 
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to raise productivity significantly, external fertility would have to be introduced. (Sumnary,
by A bstractson Tropical Agriculture) KO 1 1)01 

0546 
13408 MAT'OS, P. L.P. DI-; SOUZA, A. DA S. 1982. Mandioca em consorciaq~o 
no Brasil: problemas, situaq'o atual e resultados de pesquisa. (Cassava inter. 
cropping in Br-azil problms, current situation, and results of research). Cruz das 
Almas-BA, Brasil, Empresa Brasileira de Pesquisa Agropecu;iria. Centro Nacional de 
Pesquisa de Mandioca e Fruticultura. Documentos no. 1.5 1p. Port., 24 Refs., Illus. 

Cassava. Research. Inier-crcpping. Beans. Maize. Rice. Planting. Spacing. Tuber productivi
ty. Brazil. 

'11w advantages and disadvantages of intercropping are discussed. Major factors limiting the 
yields of associated crops are highlighted: limited improved technology; crop (tensity and 
growth habit; competition for water, light, nutrients, and CO,; inadequate planting time 
and farmer', reluctance to accept new technology. Tle current situation of cassava illBrazil 
is analyzcd; production, harvested area, and av. yield in the different states are included. 
The characteristics of cassava/bean, cassava/maize. cassava/maize/beaii, and cassava/rice 
intercropping., are given. Rcsults of research on single- and dou He-row planting systems in 
i':tercropping are analyzed. (Stiniar.), I' 1G. Traits. b L.MF.J) KOI D02 

05,17 
13210 MATTOS, P.!..P. DF; I)ANTAS, J.L.L. 1981. Utilizaqao do cultivo da 
mandioca consorciada corn feijio. (Use of cassava/bean intercroppingj. Cruz das 
Almas-BA, 13rasil, l'mpresa Brasileira de Pesquisz Agropecizdria. Centro Nacional 
de Pesquisa de Mandioca u Fruticultura. Circular T6cnica no. 02. 24p. Port., 13 
Refs., Illus. 

Cassava. Inter-cropping. Beans. Maize. Planting. Spacing. Brazil. 

Major characteristics of cassava/bean and cassava/maize/bean intercropping in the NE reg on
 
of Brazil are described. Tables are included on the production of the federal units; major

cultivation problems; effect of iitercropping on:cassava and bean yields; cassava production

in association %%ith bean, maize, rice, groundnut, soybean, and sorghum, and tl~e results of
 
research €cnvarious rows of beans planted between double rows of cassava. (Sunimnary, by

F.G. Trans. bY,L.Y'.F.) KOI 

0548 
16201 MITSAERS, II..W.; MBOUEMBOUE, P.; BOYOMO, M. 1981. Traditional 
food crop growing in the Yaound6 area (Cameroon). 1.Synopsis of die system. 
Agro-Ecosystems 6(4):273-287. Engl., Sum. Engi., 10 Refs.. Illus. 

C!,isava. Inter-cronping. Maps. Fallowing. Shifting cultivation. Tuber productivity. Came
roon. 

Food crop growii; in the Yaound6 area, Cameroon (alt. 700 in, 1600 mm rainfall) is based 
on shifting cultivation. At present the main crop is groundnut grown in association \%ith 
cassava, tannia (A'anthosoma sagittijbium), maize, plantain, and small quantities of other 
crops. Two yr of cropping is followed by a 3-5 yr fallow period. The system is discussed in 
relation to the original sy,.tem in which the main crop was ngon 'Cucumerupsis inanii)
associated with tuber crops, maize and plantain, followed by a groundnut crop followed by 
a much ionger fallow period. (Suimnar' hi Abstracts on Tropical Agriclmnre) KOI 

0549 
16572 PEARCE, S.C.; GILLIVER, B. 1978. The statistical anaysi; of data from 
intercropping experiments. Journal of Agricultural Science 91(3):625-632. Engl.. 
Sum. 1ngl., I I Refs., Illus. 
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Cassava. Inter-cropping. Statistical analysis. 

Whei, 2 specie, (cassava-maizL) are interplantcd the interpretation of exptl. data presents
statistical difficulties becuse the yields of the 2 crops will not in general be indepen de. 
It is therefere desirable to have a methtod that will both allow significance levels to be 
determi ned and give till importance to the ,'eatient means of the 2 Lrops. It is shown that 
a bivariate analysis o1' variance can be carried out with little difliculty and precise tests can 
be based upon it;it is heliiI to cornobi ne the 2 crops ii any way (on the basis of calorific 
value or price). (Author's suntinary) KO I 

0550 
17142 WILAII'ON, It.; GLIT'I' RIDGI., R.C.; CIIUTIKUL, K. 1981. Undersowing
upland crops with pasture legumes. I. Cassava with St 'losanteshainato cv. Verano. 
Thai Journal of Agricultural S-ience 14(4):333-337. iE:ngl., Sum. Engl., 2 Refs. 

Cassava. Inter-cropping. Legume crops. Field experiiinents. Weeding. Tuber productivity. 
Thailand. 

lield trials were carried out to study the effects of 'weedingand soring tinit of Verano stylu
(St'losanthcshamata cv. Verano) on cassava and stylo whieri grown alone aid in association. 
Planting stylo and cassava at the same time significantly reduced cassava yield as compared
with phnting cassava alone. IHowever, planting stylo 6 wk. after cassava caused very little 
and insignificant reduction in cassava yie;d and the resultivg yield of stylo could be con
sidered as a direct additional benelit. Tlis undersowing technique could be adopted by
farmers in NE Thailand to increase forage availability ftor their livestock. (Autmior's sum
mar.)) K01 

O 51 
17143 ESCALAI)A, R.G. 1981. Manipulation of cultural practices for ipil-ipil
and its effect on the intereropped cassava. Annals of Tropical Research 3(2):136
143. lkngl., Sum. lingl., 5 Refs., Illus. 

Cassava. Inter-cropping. Legume crops. Spacing. Tuber productivity. Planting. I'hilippines. 

Pruning and intercropping with cassava affected plant height and fresh herbage yield of ipil
ipil (Leucaena). Both parameters declined as the cro) %wascut back periodically. Plant popu
lation also compounded the effect. At high plant population, the pruned plants dcve!oped 
thin and elongated steis which reduced herbage yield/plant/unit area. Ihovever, tlie higher 
no. of plints/unit arca coilnensated for the reduced vgetative growth. lligh herbage yields 
were obtained at close planting distance. Cassava plants competed intensely with ipil-ipil for 
light and space. )ue to rapid growth and develoiment of the pruned ipil-ipil, growth and 
dcelopment of plant parts and frrmation of cassava tubzrs were greatly affected as mani
f'ested by the higher yield of the monocult ire crorp. A planting distance of"3 in x 15 cmt for 
ipil-ipil resulted in the production of reasonable cassava tuber yelds/ha. (Authorssimmna
ry') KOI )03 

When req(uesting photocopies, do not 
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LIST OF ABBREVIATIONS
 

A Angsfrom(s) ELISA Enzyme-linked immunosorbent 
ABA Abscisic acid assays 
ae Acie(s) EMS Ethyl methane sulfunate 
Afr. Afrikaans :ngl. English 
a.i. Active ingiedient expt. Experiment 
alt. 
CAMD 

Altitude 
Cassava African mosaic disease 

expd.
0 F 

Experimental 
Degrees Fahrenheit 

CAMV Casseva Afiican mosaic virus Fr. French 
AMV Alfalfa mo;aic virus ft-ca Foot canoles (10.76 lux) 
approx. Appro-cimate(ly) FYM F!armyard manure 
atm. Ain%,SphetC g Gram(s) 
ATP Adenosine 5'-triphosphate G Giga (10) 
av. Avcrage GA Gibberellic acid 
BAP 6-Benzylamincpurine gal Gallon(s) 
BBMV Broad bean mosaic virus GE Gross energy 
BCMV Bean common mosaic virus Germ. German 
BGMV Bean golden mosaic virus CERs Glucose entry rates 
BGYMV '.ean golden yellow mosaic virus GLC Gas-liquid chromatography 
BOD Biocheircal oxygen demand govt. Government 
BPMV Bean pod mottle virus gov l. Governmental 
BRMV Bean rugose mosaic virt6 Ih HIour(s) 
BSMV Bean southern mosaic virus ha Ilectare(s) 
BV Biological value HICN Hydrocyanic acid 
BYMV Bean yellow mosaic virus IIDP Hydroxypropyl distarch phos

( Degrees Celsius, centigrade) phate (modified cassava starch) 
ca. About (circa) HI Harvest index 
CBB Cassava bacterial blight IAA Indoleacetic acid 
CBSD Cassava brown streak disease IBA indolebatyric acid 
CEC Cation exchange capacity Illus. Illustrated 
CER CO2 exchange rate in. Inches 
CF Cassava flour i.e. That is 
CGR Crop growth rate hal. Italian 
CLM Cassava leaf me,,! IU International unit 
CLV Cassava latent virus J Joule 
CM Cassava meal Jap. Japanese 
cm Centimeter kat Katal(anount of enzymatic ac-
COD Chemical oxygen demand tivity that converts I mole of 
concd. Concentrated substrate/s) 
corcn. Concentration kcal Kilogram-calorie(s) 
ClP Cruoe protein kg Kilogram(s) 
CSL Calcium stearyl lactylate KJ Kilojoule 
CSW Ca.,ava starch wastes km Kilometer(s) 
C.V. Coefficient of variation KNap Potassium naphthenate 
cv. Cultivar(s) kR Kiloroentgen(s) 
2,4-D 2,4-dichlorophenoxyacetic acid I Liter(s) (only in combination 
DM Dry matter with no.) 
DNA Deoxyribonucleic acid LAD Leaf area duration 
EC Emulsifiable concentrate LAI Leaf area index 
EDTA Ethyienediominetetraacetic acid lat. Latitude 
EEC European Econornic Community lb Pound(s) 
e.g. For example LDs1 Mean lethal dose 
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LER Land efliiency ratio 
LPC Leaf protein concentrate 
lx Lux 
M Mega 
Al Molar 
In Meter(s) 

Mal. Malay 

max. Maximum 

MC Moisture content 

M ' Metabolizable energy 

meq Millicquivaleiit(s) 

met. Methioine 

mg Milligram(s) 

mho Reciprocal ohm 

min. Miniimurn 

mip Mtinute(si 

n. Milliliterts) 

mm NI ,t
I illi eteris) 
mO. MNunth 
mtol. wt. Molecular weight 
m.p, Melting point 
NAA a-Naphthalene acetic acid 
NAD Nicotinamidc adenine 

diiticleotide 
NAt)II Nicotinainide adenine 

dinucleotid,!, reduced fron 
NAR Net assimilati.n rate 
NCF. Net CO, exchange 
NE Northeast 
NI-R Net energy ratio 
nm Nanomcter(s) (I0 " in) 
no. Nurnber(s) 
NIll's Neleative production factors 
NPR Net Protein ratio 
NIU Net protein utilization 
NW Northwest 
oM Organic matter 
oz Ounce(s) 
P Probability 
Pa. IPascal(!;) 
PAN "exoxyacetic nitrate 

PCNIi Pen tactloronitrobenzrene 

PDA Potato dextrose agar 

PER Protein eficiency ratio 
pI! llydrogcn ion c(ncentration 
phmm Parts per lundied million 

PPi Prc-p!anting iniorporation 
ppm Parts per millio. 
PSA Potato sucrose agar 
pv. Pathiovar. 
Ref(s). Reerencc(s) 
resp. Respcctivc(ly) 
RJ Retardation tactor-

cliromatography 
RGRs Relative growth rate 
RIf Relative huinidity 
RNA Riboliucleic acid 
Rom. Romanian 
Russ. Russian 
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sp. 
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SSL 
Sum. 
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TON 
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var. 
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Vol. 
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Svcdberg unit osv,'diiienti:tion 
coeT. (10- S) 
Second 
Sedimentation coeflicient cor
rected to water at 20°C 
Sovbcan mical 
Thiocyanate 
Silgle cell proleinl
 
Sodium dodecyl sulfate
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Specie
 
Spanish
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St uia;y
 
Ton(s) 
Total digestible nutrients 
Temperature
 
Trypsin inhibitor activity 
2,3,5-Triiodobenzoic acid 
coompounid with A'-rnethylmetha
narnine 
Thin-layer chromatography 
Tobacco mosaic virus 
Thyroid-stimulating hormone 
Uridilne dipliospliate glucose
 
trUiodilied cassava starch
 
Ultraviolet
 
Vari,:ty(ics), varietal
 
Volatile fatty acids
 
Volumie
 
Vapor pressure deficit
 
Volume pe million 
West
 
Week
 
Wettable powder 
Weight 
Youngest fully expanded leaves 
Year(s) 

alpha
 
beta 
gamna 
delta 
'psilon
 

lambda 
pi
 

psi 
Ier 
Micro 
Perceni(age) 
More than, greater than 
Less thwn 
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[Equal te.or greater than 
Plus or minus 
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Much less than 
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