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INTRODUCTION 

This journal of analytical abstracts, which replaces the formercombination of abstract cards and yearly cumulative volumes, isdesigned to provide a specialized guide to the world's literature oncassava (Manihot esculenta Crantz), disseminating research results
and ongoing activities related to the crop. 

The abstracts report condensed information from journal articles.booklets, mimeographed reports, theses, manuals and otherconventional and nc nconventional material, categorized into broaddisciplinary fields to facilitate rapid scanning. Additionally,abstracts are author and subject indexed to enable more compre
hensive consultation. 

When retrospective or e.>haustive 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 providedto users who request this search service. The full text of everyarticle abstracted by the Documentation Center is also available,
through the photocopy service. 

CIAT's Documentation Center also publishes journals of analytical abstracts on field beans (Phaseohls vulgaris L.) grown undertropical 'conditions, and on tropical pastures. Other CIAT publications dedicated to keeping users aware of research developmentsin their respective fields include: Pages of Contents, CassavaNewsletter, Pastos Tropicales - Boletfn Informativo, and Hojas de 
Frfjol. 
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HOW TO USE THE INDEXES
 

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

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

Author Index 

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

Subject Index 

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

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

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

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

Charges arc: 	 USSO.10 or Col. $4.oo per page in Colombia 
US$0.20 per page elsewhere 

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

I. 	 Check in LISS made out to CIAT against a U.S. international bank 

2. 	 Check in ColS made out to CIAT, adding the bank commision value 

3. 	 Bank draft made out to ('IAT, giving precise personal information 

4. 	 CIAT coupons, issued by CIAT's Library kitht a unit value of SI1.oo and fractions of 
USSO.10 

5. 	 AGRINTER coupons, obtainable with local Currency at national agricultural libraries 
and at the rcgiunal offices of the Instituto Interamericano de Cooperaci6n para la 
Agricultura ([ICA) in Latin American and Caribbean countries 

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

0001 
11746 SILVA, S. DE O.E. 1979. Cultivares de mandioca (Manihot esculenta 
Crantz) utilizadas no Brasil e problemas relativos a sua nomenclatura. (Cassava 
varieties cultivated in Brazil and some problems regarding their nomenclature). 
In Congresso Brasileiro de Mandioca, lo., Cruz das Almas-BA, 1979. Anais. Bahia, 

o
Brasil. Empresa Brasileira de Pesquisa AgropcCUiria. Departamento de Informai 

e Documentaqlo. pp.559-568. Port., Sum. Port., Engl., 24 Refs. 

Cassava. Cultivars. Identification. Plant geography. Brazil. 

Nineteen Brazilian :tate; - Amazonas, Pari,Maranh'o, Pi mi, Ceari, Paraiba, Rio Grande do 
Norte, Alagoas, Pernamnouco, Sergipe, Bahia, Minas Gerais, Lspfrito Santo, Rih de Janeiro, 
Goiis, Mato Grosso, Sao Paulo. Santa Catarina, and Rio Grande do Sul - anu the Amapa 
territory were surveyed to determine the cassava var. most cultivated in these areas. Some 
morphological and nomenclatural aspects of cassava cv. in Brazil are also discussed. 
(Author's summar.) AOO 

B09 	PLANT ANATOMY AND MORPHOLOGY 

0002 

18125 BAI, K.V.: JOS, J.S. 1981. Distribution of stomata and trichomes in 
cassava leaves. Journal of Root Crops 7(1/2):l 1-14. Engl., Sum. Engl., 14 Refs., 
Illus. 

Cassava. Stomata. Leaves. Clones. Plant anatomy. 

A total of 64 genetic stooks and II polyploid Jlones %ere studied for stomatal character
istics and the occurrence of trichomes by adopting a simple adhesive peeling technique. 
There was no difference in the stomatal distribution bets cen broad- and narro\ -leaf types 
and also between indigenous and exotic clones. The slornatal distribution ranged from 
278.2-67.8/mm'. There \kas a sharp reduction in the no. of stotnata/unit arc, n tihe 
polyploids in comparison with their resp. diploids but the same stomatal range \%as also 
found among the other diploid clones. A fe%% clones were found to be densely hairy. The 
occurrence of variation in stomatal distribution and trichomes are being reported for the Ist 
time in cassava. (Author's summary) BOO 



COO PLANT PHYSIOLOGY 

0003 
16133 PATTERSON, R.; WILSON, G.L.; FUKAI, S. 1981. Assimilate distri
butiLn in cassava. In Cassava Research Program. St. Lucia, Australia, University of 
Queensland. Department of Agriculture. pp.95-96. Engl. 

Cassava. Plant assimilation. Plant physiological processes. Cassava programs. Australia. 

The relationship between source strength or the assimiflatory capacity of the tops, and the 
competitive sink strengths of top growth and tuber bulking was studied in cassava cv. M 
AUS 7 grown under local environmental conditions of the Redland Bay U. Research 
Station, Queensland, Australia. Treatments applied 140 days after planting included 2 levels 
of shading, lower leaf removal, top pruning, thinning of neighbouring plant%, and apex
removal. Responses to the treatments will be examined at 4 and 8 wk. afier the initial 
harvesting and the yields of leaves, stems, tubers, tuber no., LAI will alsoand and be 
measured. (Summary by I.B. Trans. by L.M.FJ COO 

0004 
11755 CORREA, fl.; PEREIRA, P.; BUENO, L.C. DE; VIFIRA NETO, J.C. 1979. 
Efeito do nimero de hastes no comportamento de quatro variedades de mandioca 
(Manihot esculenta Crantz). (Effect of tre number of stems on the performance of 
four cassava varieties). In Congresso lBrasileiro de Mandioca, lo., Cruz das Almas-
BA, 1979. Anais. Bahia, Brasil, -mpresa Brasileira de Pesquisa Agropedufiria. Depar
tamento de lnformas-iO e Documentaq'-o. pp.569-588. Port., Sum. Port., Engl., 4 
Refs., Illus. 

Cassava. Cultivars. Stems. Agronomic characters. Tuber productivity. Starch content. Plant 
height. Dry matter. Field experiments. Brazil. 

From Nov. 1977-June 1979 an expt. %sas conducted in Lavras, MG, Brazil to evaluate the 
effect of different plant densities and the no. of stems/plant I1, 2, and 3 or more (free
growth)] on several agronomic traits of cassava cv. Sonora, Riqueza, Branca de Santa Catari
na, and IAC 14-18: stand at harvest, av. no. of stems, stem Q, no. of tuberized roots/plot,
branch and root yield (kg/plot), DM and starch contents. Sonora and Branca de Santa Cata
rina had the highest root yields, the former outyielding the latter by approx. 4 t/ha - this 
amount being economically significant. There was an interaction between var. and no. if 
sterns only in the case of the av. no. of stems. Sonora, Branca de Santa Catarina, and IAC 
14-18 had the same perfomaance, indicating that it is not necessary to leave more than 2 
stems/plant. For cv. Riqueza, the av. no. of stems increased with the no. of initial stems. 
The av. no. of stems had increasing values in the treatment with I stem/plant vs. free 
growth. Stem 0 decreased with free growth. (Author'ssummary) C90 D03 
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0005 
11756 CARVALHO, J.G. DE; VIEIRA, M. DAS G.G.C.; PINTO,M.V.A.; M.A.F., 
E.; VIEIRA NETO, J.C.; SILVA, J.B.S. DA; TANAKA, R.T. ;CARVALHO, F. DE; 
HOSTALACIO, S. 1979. Comparaq-3o entre mtodos de di.nterminaqio de irea fo
liarem mandioca (Jlanihot esculenta Crantz). (Comparison of methods fir 
determining leaf arva incassava). In Congresso l3rasileijo de Mandioca, 1o., Cruz das 
Almas-BA, 1979. Anais. Bahia, Brasil, tinpresa 13rasileira de l'esquisa Agropecuaria.

5 8 9 5 9 8 Departamuento de lnfornia 'lo e Docuinenta',o. pp. - . Port., Sum. Port., 
Engl., 5 Refs. 

Cassava. Leaf area. Analysis. 

Severa! methods used to measure leaf area in cassava were compared. The following methods 
were tested; xerox method (chekck), leaf dist"method (samples taken from the apex, middle, 
and base), and a method c7.,lating leaf area with linear measurements (tile square of tile 
av. length of the lobes, restricted leaf area, and the square of the length of the central lobe). 
There were no significant differences amiong ncthIods, e\cept for the apex and the middle 
lobe disc method. The method correlating the square of the length of the central lobe 
(regression equation, Y = 71,1546 + 0.3845X) is considered the most efficient due to its 
accuracy and its easy application. (Athor'ssummarv, COO 

0006 
17581 IKE, I.;.1982. Effect of water deficits on transpiration, photosynthesis 
and leaf conductance in cassava. Physiologia Plantarum 55 (4): 411-414. Engl., Sum. 
Engl., 20 Refs., Illus. 

Cassava. Water stress. Plant respiration. Photosynthesis. Leaves. Laboratory experiments. 

The effects of water deficits on transpiration, net photosynthesis, and leaf conductance in 
cassava ev. Lianera were studied. Stem cuttings %kere grown in silica sand in wooden boxes 
inside a controlled environment room (day length, 14 I; day:night temp., 29:24°C; RhI, 
60%). Transpiration, net photosynthesis, and leaf conductance decreased when leaf water 
potential dropped below -0.30 MPa. Both transpiration and net photosynthesis rates were 
considerably reduced before the leaves were visibly wilted at -0.95 MPa. Consequently, 
visual symptoms are unlikely to provide a useful index for characterizing water deficits in 
cassava. Decreases in net photosynthesis closely followed decreases in transpiration and 
this suggests that stomatal closure controls both processes. (Au/thor's .inmnar) COO 

0007 

18126 NAIR, P.G.; KUMAR, l.M.; THOMAS, P.K.; RAJENDRAN, N. 1981. 
Root cation exchange capacity as an index of yielding ability in cassava and sweet 
potato. Journal of Root Crops 7(1/2):5-9. Engl., Sum. Engl., 7 Rets., Illus. 

Cassava. Roots. Cation exchange. Timing. Plant physiological processes. Tuber productivity. 
Starch productivity. 

Root C'C of 21 genotypes of cassava and 20 of sweet potato at various stages of growth 
was estimated and correlated %kiththeir tuber and starch yields illfield expt. at the Central 
Tuber Crops Research InstituteIFarm, Sreekari 'arn (India). For cassava, a randomized block 
design with 3 replications %sasused. Tie highest correlation for cassava ssas obtained a, the 

=
2nd mo. stage (r = 0.656 for tuber yield aid r 0.642 for starch yield). Regression lines 
were also tittcd for the above said positively associated variables. If an index callbe worked 
out between root CI-C arid cassava yield, on the basis of their positive association, it callbe 
used as ittool inthe evaluaion of yield potential itbreeding programs. (Atuthor'ssonmar'} 
COO D03 

See also 005! 0056 
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CO1 Plant Development 

0008 
16146 HICKS, L.N.; FUKAI, S. 1981. Field nutrition studies at Mt. Cotton. In 
Cassava Research Program. St. Lucia, Australia, University of Queensland. De
partment of Agriculture. pp.70-78. Engl., 4 Refs., Illus. 

Cassava. Field experiments. Growth. Tuber productivity. Biomass production. Nutrient 
absorption. N. Fertilizers. Plant height. Leaf area. Dry matter. Stems. Tubers. Cassava 
programs. Australia. 

The underground storage yield was compared with total biomass yield: N, P,and K uptake 
was estimated, and the iesponse to N fertilization was determined in cassava cv. M AUS 7 
at Mt. Cotton, Queensland (Australia). N (0, 25, 50, and 200 kg/ha) was applied at planting 
to a podzolic soil after a fallow period of 5 mo.; P (26 kg/ha) and K (70 kg/ha) were applied 
a year later. Fresh wt. was determined at harvest and subsamples were taken of leaves, 
stems, underground swollen stems, and tubers to determine dry wt. Leaf areas of subsamples 
were measured with a planimeter. The r,, of nodes produced/stem axis and the no. of nodes 
from which leaves were shed were counted and new nodes were marked. Dry wt. loss and 
the accumulation of carbohydrates by different sections of stems were estimated on the 
basis of the leaves and stems produced between successive harvests. Chemical analyses were 
conducted after 9 mo. growth. Underground yield was low In the 1st growing season (800 
g/m' ) due to the low distribu tion of carbohydrate into the storage organs (32%), attributed 
to the high soil fertility in the exptl. field and to a lesser extent, day length. LAI was often 
above 3-3.5. Stem wt. increased markedly during the 2nd yr of growth, indicating that stems 
are the major sink for carbohydrates which competes against the underground storage 
organs. Although the effect of applied N was generally small, there was a tendency towards 
vigorous shoot growth at the expense of underground organs. It is recommended to main
tain the optimum level of available soil N for max. tuber production. (Sunnary by I.B. 
Trans. by L.M.I.) C01 C03 D03 

0009 
17589 CA'qAS, B.M.; ROCA, W.M. 1982. Cultivo de anteras de layuca. (Anther 
culture of cassara). Revista de lnvestigaci6n (Colombia) 1t2(l):5-16. Span., Sum. 
Span., Fngl., 21 Refs., Illus. 

Cassava. Anthers. Tissue culture. Culture media. Morphogenesis. Colombia. 

It was demonstrated that throuch in vitro anther culture of cassava, containing microspores 
in the early uninuclear stage, the normal ontogeny of pollen grains can be shifted to a 
process of androgenesis, which consists of the meiosis of the microspores to form callus 
from which roots are derived. Estimations of the chromosomic complement of these roots 
indicated that the no. of the chromosomes was reduced in half. A marked genotypic effect 
was observed as expected, as well as that of each flower bud within each var., for callus 
induction but the final response of each anther depends on its interaction with the culture 
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ncdium. Studies should be conducted to improve methods that allow the incorporation 
of haploids into specilic cassava breeding strategies. (Author's swnimar'. Trans. bt' L.M.) 
Co
 

0)010 
17583 SAN JOSE, JJ.; M..\YOBRI , F:. 1982. Quantitative growth relationships 
of cassava (Manihoi escul'na Cranri): crop development iii a savanna wet season. 
Annals of Botany 5003):309-3 16. Lngl., Sun. Ingl. 40 Refs., Hillus. 

Cassava. Growth. Leaf area. Plant assimilation. N. P. K. Fertilizers. Field experiments. 
Venezuela. 

Growth characteristic of' casava cv. Cubaita were determined tor a crop cultivated in 
savanna soil at the Calabozo Itiological Station ill Veneticla %ith 5 dilfterent levels of ferti
lizer. A prptiation ot 25.000 plan ts/lha was studied using conventional growt analysis 
techniques. Tic storage root docs not act as a sink for largc alouints of' assimilates and 
differences in gro%tlt response ,.erc mainly, a result of the morphology development and 
tuitnction of leaves ill tile caNsea catiops' (sotirce actistel.Itius. during tuberization, cv. 
Cubana produces a progressivcly higher proporlion of new leases, maintaining throughut 
the season a relatively high N\R and LAI. (,luthor \ itltntartv' ('01 1)01 

0011 
17575 STAMP, J.A.; IllNSIIAW, (.G. 1982. Somatic embryogenesis in assava. 
Zeitschril't tir Pltlaileiphysiologie 105:183-187. Engl.. Sui. -ngl.. 7 Rcfs., Ilus. 

Cassava. Tissue culture. Culture media. Morphogenesis. Plant physiology. 

Cotyledon pieces from mature cassava seeds, cultured on Murasliiire & Skoog basal medium 
supplemented with various chunct. of 2,4-I) and BAII, developed inorphogenically-active 
ridges on their surt'aces, %sllicheventually produced both toliose struclitres and somatic 
enbryos. I-nibryo initiation isas highest in the presence of 4 mg 2.4-D/I only. Somatic 
embryos, Iily, were initiated oit enbrv oniic ,L\ eS treated ill the saine mllanner, but the 
incidence was lower and the einbryogenic response was restricted to the subapical regions of 
ille shoot. Ie sonatttcibrN os developed fitter wien tie lttires were transferred to 
MuratShige & Skoog iltdiuto supplemented with 0.1 itg BAP/iaind 0.01 iig 2,4-D/1. Mor
phologically normal plantIc is sere produced ift tie embryos were then isolated oii the same 
ttdititni, while secondary etnbryogeneis occutred if higher levels of 2,4-D (2 or 4 mg/I) 

cre enployed. (A wlhor "sonmtutiar') CO 1 

0012 

18139 KFAIIN(, B.A.:I tINSON. J.P.: F'KAI, S. 1982. Environmental effects 
on growth and development of cassava (Manihot ,'ctul'nta Cantz). I. Crop de
velopmeit. 'Ield (tops Research 5(41:271-281. htgl., Sum. lttgt.. 26 Rets., Illts. 

Cassava. 'lant development. ITemperalure. Photoperiod. ianting. Timing. Foering. 
Develupmental stages. Stems. Catnopy. Ltaf area. Buanduhin. l'T,,her development. %ustralia. 

Morpholo'ical dcvelopnitnt (I ,etil pItLiill!e of tile CaJJ V. Iu, usTr t .earcvNI A Illt(i 
and each grosslntor I yr dtratiit. 0,erc stttidled \s.ilt tILtenttial larseSts itt the relatively 
high lat. (27" 37'S) eivirotnent ot Sl Qieeisland, .A\iistrlia, under lavirtble itoisture 
and nttrititotintl cotdi!iois. The extent and tiling of ,tira!,e root initiation isas relativel] 
unaffected by tile dill'Crettt tenlp., solar rauiation, and photoperiod cotiditions associated 
with the dilferent plinting iIate:,. Likes ise, main stem and l:teral branch to. shus ed little 
variation either betseen plantinL dates or %sithtime in am one planting. Fle time tt 1st 
tloxcring and Iorktrg was substantially reduced tor tnid-sunmer planting dates, art elfeet 
being most likely related to the inLger photoperiods of thee o. Canopy development 
wal also highlv seasonal %sithLAI rartntng Irm above 10.0 in March and April l'or early 
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planted crops to zero in tile cooler mo. of August and Sept. for all planting dates. (A,hor's 
suinmary) (01 DO] 

0013 

18140 KVATING, B.A.: EVINSON, J.LP.: IUKAI S. 1982. Environmental effects 
on growth and development of cassava (Manihot sch'ntta Crantz). 2. Crop growth 
rate and biomnass yield. Field ( ops Res.'arch 5(4): 283-292. Lngl., Sum. Ingl.. 18 
Refs., Illus. 

Cassava. Plant development. l)ry matter. Planting. Timing. Climatic requirements. Tempera
ture. Biomass. Productivity. Australia. 

F!,equent I rlarVsts of s',ial plaIntings of cassava c\. M Aus 10 in SI: Queensland, Australia 
(Iat. 27' 37'S) \\ ere u ed to t\amin I the effect of environmcnt oin 1)1 gro tIi and biornass 
yield. Ma\. C(AR calculated Irom I itted logistic curVes ranged I roul 23.8-2.4 g/m 2 /day for 
tile various planiting dats an1d occurrCd ill late sUl1'titer to autuImnt1, I)cOrn illi progressivCly 
smaller ant", later for plartrilitrad( later ill tile froth ,easotJ C(GR declined to zero or near 
zero for a.] plantng ates In Liate A, Max. ((AR xene reported forAiltCi. higher than those 
cassava lower at. itt, bc .l, of tlhe restricted Lon1jllg si-asoll, allllil biollass yields 
from early planting time,, ncic similar and Of til order f' 301 /ha/yr. Multiple regression 
models \kie developl0d \\ ich could accOlunt for 89% Of tile varlatioll ill C(R in terms of 
mean air tiil), or solar radiation aid LAI. lenp. and solar r.idialtiotn \'sire highly corre
latedi at this exptl. site and it wi, nt possible to distirieluilh thLr sCpatratC effcts on1CGR. 
(Author'ssumniar') (01 ) 1)03 

0014 

18141 K FATING, H.A. VI NSO.N. J.1. I.I 'KAI, S. 198 2. i-'ironnental eflects: -.
on growth and development of cassava (.larhl t ,'cu'nta (rCfatz). 3. Assimilate 
distribution and storage organ yield. ield Crops Rescarch 5(4):293-303. I~ugl., 
Sum. [ingl., 20 Reis., Illus. 

Cassava. Climatic requirenrentis. "eniperture. Photoperiod. Planting. Timing. 'tuber devel
opment. Dry matter. Plant assimilation. Statistical analysis. Leaf area. Autralia. 

Assimilate distribution and storage organ (,tor.g- toots + sixoilcl plaittilr pieke) yield of 
serial plantings of the cabsasma cv. M Alts 1n, t tlirrg ut a 'Jl,i 1rd x[li ilor I yr 
duration were studied mitll s,-uential iars sill SI QurL-ItI-11d (at. 27" 37'S). Australia. 
Seasounal diffcrence, ill the proptrttlor Ot total )M .SiMilatiOrr partltioned to storailge organs 
over a given littli period Ireferred tt as distribUtion ratio, DR) \erL observed witl Io\' DR 
over the mid-surrmer uHall. to March) period (0.1.0.3f i. hrt ('(;lt, was at a max. compared 
with 0.4-0.5 ir Nov.-Dec. all tl ().5-1.0 ill late autumn to \ inter (\piti-Ju1t ). This period of 
loss DR restrictel storate Organ \ild which \iiii generally loIxer (6-) t dry mit./ha/yrl than 
those reportd io alapted gtirnp lasmn at h)ocr tat. Multiple regression tmodels suerc 
ileveloped Mih r,OLlllted lkcr nr11ch if flIr ,ariatiOt in )R ill tirnls if rreaTrair temp. or 

photoiperiOd ad lAI MU (I*. 1). Iligh tenp., horg phitipirilds, arid high LAI %iere 
ass cinted \\ith reduced DR. Mhean ,iit tertp. id pliotoperid are highly correlated iin this 
en/ironmrtent arid tIlt-ir sepAratiC iersonl )( Onitfh riot hi-distintuislCd. [his model of 
d.'tribution ratito a combited %ntW1Cr,11l pubilslild Models, if (IA R, arid ttrJe orgall 
glowstlh rate prCdi tid. (-Ilnt/rl) ' sMttrror ( Of 1)(11 

0015 

17543 KI ATINI;. IB.A. 198i0. lIisviritnitiental effects ott groth aid development 
of cassava (Maniltot culetir/etr CrantL.) with special reference to photoperiod and 
terinperature. PI.l). rhtLs. St. Llcia., ltrslarnr Liverty of Ourcensland. 330p. 
In l., Sum. Irel., 290 Ri-Is., Illus. 

Cassava. Growth. Plant development. Temperature. Photoperiod. Plant assimilation. 
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Planting. Har,,cfting. Timing. Flowering. Branching. Steins. Leaves. Leaf area. Canopy. 
Tuber dcvclopment. Dry mutter. Statistical analysis. Shoots. Australia. 

Patterns of ross tiland development olil tv. MAISI0 planted .rt 12 mo. intervals were 
studied under ntniltifiine n oisture anrd nutritional ioididtion,, at Redlalrd Bay., A.ustralia 
(flat. 27" 37S, longitude 153" 1 I'l. 1i1 cho ice of tin relatively high ait. site made it 
possible to e\atire glIn til and developmenlCH t uLdCr a broad ane i f asonal cOlitiolls. 
Sequential harvests carried witI! 45-d:i rtci'als over a I yr period for each planting date 
indicated inmportl.nt effects of etlsVironncil, platicularly llp arid pIhotopCriod, otil 
patterns of assimilate dilrihution. Controlled envitonietit studies e re 1 t')undertaken 
study these effcts. Time to 5(0% of final emergece ranged trs0n 13-15 days toi plantings 
from Nov.-leb. to 135 deys for a Ma,, plantil. Final enrergence % \\as correspondingly 
reduced front 98-100% to 2%, resp. lhCee Weasonal differenC-s %%ere rela ted to soil temp. 
arid linear heat stuns developed 1'01pIedictiCofel n t C lmlC"imesHlCI,and Selection of optirnluit 
planting dates. Canopy development \s as Also hiiglil tc .onal %% LAI rallgillg from aboveit' 
10.0 for early planted crops iii March alld April t( /-1 for all plantillg dal,'S iII August and 
Sept. Controlled CIvirountert ,tudics indicated that km, te p. and short phtotoperiods 
restricted leaf production and e\prnit niiodtil .,:,nibiied \%it slieddinin of e\isting leaf, 
resulted in reduced [Al over fle %%,iiterio. Likes 1W,hi'h temp. aiid loug photopeiriods 
prornOIted leaf lroducttiil and C\pal'iolln and hence the igh levels of calliopgromllt 
recorded frot Jan.-March. Regros tt began itt Sept. aml Oct. td \iias acco panied by a 
drop ii ilie starch levekli stota e roots. I-irst forking (blantchintg associated \%ith repro
ductive development ge:lerally occurred it l)ec./Jan. antd subsequent onlrolled etviron
ment studies indicated tit this as fdte to the lon' photoperio s of thtese nio. Flosser buds 
alv.ays acctitpallieI frrkinitL bt floral l pnveloitnilly prieleded i tihe field fromttMarch-
June anuldcontrolled ellvilotttient studies slon ed that this sas fauvored ry hover temp. anid 
siiorter photoperitids. Nla\. C;R c.ufated trotri fitted logistic curves ranged fron 23.8 g/ 
ni/day to 2.4 v/un2 /day for thle variotius plantir dates ,lid uccurreid front feb. to early 

,June, becoing pro .,rcssively smaller for later plarrting dacs. (G declitted to /ert or near 
zer) froln Jily-Sept. and tlis, cin the period (4 uii\. sturch c nturt ili storage roots, 

represented tie optimuuirIIharvest tim MC.aM&x IV li igher those reportedCCR ' thtan for 
cassava at Io\\ er lat. but, because of tite restricted gtImieeason, antat total bioniass yields 

eyre similar and of the order of 30 t diy %kl./lta/ r. Multple regiessitonu models were de
velped vshuch ciruld accoUtt ftr t itil ol the Variatiot i (CR It terms of itcan air tenp. 
or solar radiatoit and total L)IM ( 10)l, or LAI. Temp. and solar radiation are highly corre
lated ilt the Redland lay en ,ironnitent and it %sas tot possible ir distinguish their separate 
effects tul (CGR. LAI ksas considered to have mtore gertral applicationt than TI)M itt such 
models. Iml rtant seasonal differences Il the propoirtiun irf I DNI assiilation partitioned 
to storage orgalls treferred to a, distribution rati, DIR %sereobserved with lo\ DR over 
the Jan. March period (0.1-0.3) vien CGR vsas at a utmax. compared vith 0.4-0.5 in Nov. 
and Dec. and 0.5-1.0 from April-July. This period of loss )R restricted sttlraee organ yields 
shicli were gcneal1y losser 1f6-t) t dry v t./la/yr) thatn those reported for adapted germplastu 
at Ioiver fat. MultiplC 1.. todels \%ere for nuch of theMessi developed vshiChii acconITted 
variation in )R in tCms U Mrean air temp. or photoperitrd and LAI. Ilgi temp.. long 
pliotoiperiods, and hig~h .l Iere t,,sociatcd with reduced )R. Mean air tentp. and photo
period are correlated in this cnvironttnent atd their sepalate effects oi DR could not be 
distinguished. Model, of storave oiman urttwth rate fSO(;RI \\ere ieveloped (SOGR CC-;R) 
\ DR) based oil ticai air temp. aind tl. Simple lincatr heat suis describing TDIM and 
storage organl tIM \serc calculated for ctmparion with these multiple regression models 
describing rates of total irr stora,,e organ grosstl. FlhTeeffects of temp. aind photoperiod on 
assitiilate distribution were e\aitited itl a s,riCs f .o.ttrolledcnviror ittent studies. Grovsth 
and development ilf cv. MAUSIl and MAUS7 \etc Studied in day/night tetnp. of (i) 34/ 
28, 28/22, ind 22/16TC and (ii! 28/28, 28/22, atnd 28/16T. Higher temp. promoted all 
aspccts of shoot grossI, ecept forking vMiich as inhibited in MAUSI( at 34/28°C atid 
delayed at 28/28'. A rCdUi t1i1r in partitionin t of TDM to storage roots accompanied this 
prtmotion of' shoot groswth under high temp. ()R for MAUS10 "as 0.14. 0.29, and 0.41 
at 34/28, 28/22, and 22/16°C, resp. Tie timing and extent of storage rooit initiation \sere 
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efectiele the sate fur both M:AIS7 and MASIS10 under 10 and 16 It pltotoperiLds but 
tile sub quenllt bdlane bet\\Ltell sIlhot and storage root grosmth stronly favored shoot 
erosrtll ini11 davy' ()R 0.15 fou M.\'S7 ad 0.37 for MAUS1O) and storage rout 
grit th it short dat (R)1 (1.40 i \t'. Mid 0.68 f r MASIOi). l)jstrjih.tioi to 
storage rots \\ds qrlJdNtdtI\edriced iln MAt SI0 \\ lt eacilladditional 1 ht inCItcintII 
used ill Ji1 C pi. c011i).iritM! 10, I 1 12, I ', 14. I' h i ttperiuds luete 125, and fit 

t1 \\,', Ip.l ,,Itl collu istlllr'13 h1rCI a tiIlidilic .lt i1 't it sprr e cloVe. A tre,ltlll fla 
short d. )i pir, I I h IL til rildile ot the dirk pcrioLlprutdUCd hug dai\%I Illrthtrt',. 
I\pe _-I't \hIII\ siiAi1 tiiitcHiulheh\ce\ tmlpC . ld phot)clod \st dctectcd ill tIht tile 
ilCt.'rese ll Ill I ltlr ,: (It Jt. 10 I i IrIIpared \ fill 14 Ili stis ureitetl at o\ttel icLmp. 
128122, ( colll till 2.8 Ci. !)lCterercc I\. 1C'to m t'rinp. 135130,lid 34 Ill rCep i rllte lof 

,31)i25. 25/20, 2, i1 (') mid pho t.ri-d III, 12. 1;,itd 14 I1 \'cre studied in tlier 
t'xpl. l'ts iiil' rIrre-hirrsrtSi r \rNti11ih1 crrip r, lldp Itop riod ia t LsLsIthNiiIlate 
di tlil)titill ill C'JSitdIJ At ' diti 1r ed..rti tig 1io liiil ct lr tioll, Ct ld I relrt.led. It \\as 
tliltitidcd that OILt riitlor cmi'trainit , o prlttitici its oft .i',.i\ ill SI Ir)ivcte %Acreat lsniitd 

ret icted ot\illi SeJrsrr Mid I't ltel, t ll iJlltlIIIrIi Il)\, to tor.1i ru it over tle 
p)t'nik 'rIrITter utI th pitr'd. Io\ NHIt ll itldllts iiilt. he: altred Ill im port:ace at higher 
,lIdjuster lit.. 11\M tilI'\ io rcoriCre diScussed. C0Illl'I lit us i (.Atho/tr's surtnarr')
I)),1 

iDO II 

18127 IN I1R A. P : RANINIJAM,I. )8 I. Illluene of ilteionth of Planting 
or fllower i I'iation in ca ssava I Ilii rcl'\ lat a ( II RoutI Cropsh, to (1ratl/). .lourriail 
7(1/2):'4 . I rgl., S irnI. I iLO., 3 I(C'tI., IIIut. 

Cassava. I'Iantii g. Timitiig. Ilus\ ,in. (lirilatie reliirlCtrItS. I'ild e\Mrittnots. India. 

Seait'l, illtlitii r lots\ci litllrir,rl sa~l,,to ted il i aP rlt IIsltetrie!, eas,rlVa tr. S-1315 
Is .o irri I I \ ' ti. tI pe rrrrrei Iai r rrictd ii11 rIn~k desigir ti \ude:r4 lliit fsiIld11icat ropl
et.-llilurtn,, I Tnl\rrrdtiirr, ruthi. l'i,ii l i r~, tunel tLrkerr o~r tirte buld hii 1;;r ,,;, 'tlid 
Itl\teriltu % \t\ire ireeolttitd o~r tait tr',ainleitt illt), tilplatlitrut \e;:th' data tilt sutilihl;e 

hItur , r,iilttill, letup.. trit11t1r11111t%Cit lt''ctd Itr til' litie exti. period (lilly 1975-
Junet, 1976). livt tllh' ( l HIM\ ,'i 1 10ii(ltl il t ,i, ill lhlc'llct.d 1)\, 'aiulfall arnd culm ulative 

,litiSloreII tiL,, rec isCd t ilil itII i ii,i it) L ,tt Cll ts iih. ti 
oc:curred earlit'r ill ]III. SeIt., i,ititiii. i'/( II 1)02 )01 

e .,III ti pof I hm teriitLz S-1315 
ild Oct. nil,.'tI (.ulthrrr', itrtoinap 

001; 

11757 RItI RO.J.V. ((ORR I A, II. OS"I ALACIO. S. 1979. Comportamento 
de quatre cultivares de nandioca (,tnihij i'scleit (rantz) em relakrAo a formaqgo 
initial de raizes. (Behar'iv r ot (Iur 'assl'at ltiars regardig Initial rtot d'velop. 
ment). In ('ongresto IBrisileiro de Matidioca. 1o., ('ruz das Almtas-IIA. 1979. Anais. 
Baliia, litriil, I-nprea tBr.ilsieir;r 'tiria. Departitentrto de [inforde Pesqrisa .A\rotp 
mnat'io e liotui n . pp.59)-6 It. Port., Slm. Port.. F'ngl.. 17 Refs., 1inus.teta 1) 

Cassava. Cultivars. Agronomic characters. Futer development. Tuber priductivity. Plait 
height. Stems. Leaves. Laboratory experiment;. IBrazil. 

The behavior of 4 ca;sslav cv. (llranca tie Sata Catarirna, Riqezi, \assourilha S1IL-544, 
ard Sertaneja) taS truldied regarding the initial developreit of tile root svsteln it a green
house expt. at tile I.Scola Superior tieAgricultura tie Lavras, Mi,, Brazil, from Nc'. 1976-
Feb. 1977. A completely randtmized exptl. design was arranged it a 6 x 4 factorial scieme 
with 3 epii,.ations. 1 reatitenltS cotisiSted of 6 harvest periods: 20, 35. 50, 65, 80, and 95 
days after planting. A substanti: increase in the Q of cv. Scr aneja at the final harvest did 
not correspond to agreater production of fresh root wt. In 3 cv. a positive correlation was 
observed among plant height, stem 0 , no. of roots and leaves, and root wt. (Author's stum
mary) COI D03 
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0018 
18123 LIAN, T.S. 1980. Growth parajilters related to productivity in cassava
(Ma li/tot esc::lentaCrantz). Mag. Sc. Thesis. Serdang. Selangor, [Iniversiti Pertanian 
Malaysia. I92p. Engl., Sur,. Engl., 185 Refs., Illus. 

Cassava. Growth. Plant development. Canopy. Stems. leaves. Timing. Branching. Photo
synthesis. Dry matter. Tuber productivity. Tuber development. Ilarvesting. Plant assimi
lation. Cultivars. Pruning. 

DM production and distribution to major plant organs vktre 5tudicd h.k pei dic harvcsts 
over 12 mo. ill 6 cassava varieties (MCot 22, MCol 72, ,,Col I1l, MMEx 11, .lex 59 , CMC
40) with varying branching patterns. Simtllantous studies traced the pattin of banching,
leaf size and leaf area development, rates of leaf production and of tiodc \\ t. increase, and 
leaf life. Total INM production depend,: oil LAI and leaf photo*syntheti,: rate. NlcsUrCenets
by al infrared gas analyzer on single attached leaves indicated var. differences in apparent
photosynthetic rates.The L.Ai of 3 var. (('MC 40, MNlIcx II, and Nl('o! 72 %\ith high, inter
mediate, and lovs rates, rest).) \kas altered by leaf and apex clipping. A relationship \kas 
found between CCR and LAI, and a possibl. assciation bet.i CR(;, and plotosyithetic
elliciency. LAI is influenced by canop. characteristics (leaf size, rate of leaf production.
and leaf Ifte). Leaf production has 2 components: production rate/apcx and rate of" apex
production v hich i related to brattitt. Root bulkne has a loser olltintal LAI than C(;R,
implying competition %kithDNI utilization b stemns, leaves, aid cuttings. -Fic capacity 'tr
branching detvrtitts LAI bit also cs,ablishes the potetttial for top grtmtlh atd its 
competitive sink stretlh. Node is t. increased thlroutltout the' crop duration, alld branchittg
both auttnented ilte stem mass antd accelerated leaf" production rate throui rapid apex
increase. Result. tromtt l-tf .od 1eX clippintg suggest !hat tess leaves COtiStttited avtery sub
stanttal sink. The simttlatio of braichinz patterns h' pr, iti ,t higlhh branched var.
shoked that %%]tile tle rate ot no.*ias s tttodelate. root yielIs \sere high attdapex, incr11t0 
similar to va,. with stlCll characteristic branchm patterts. lcaf life is itttportant it 
maintaining LAI by precluding thte need for rapid leaf product0on to rcplace abs.ised leaves. 
Introduced shade reduced leaf life, while highly branched var. also It'd shorter leaf lives. 
Optimal LAI for higlt root yield, therefore, may possibly'be achieved through tle selection 
of favorably branched phcnotyvpes htavin long leaf lif'c and superior photosytlthetic capaci
tv. (Author'ssutmtart'j COI D03 

See also 0064 



C03 	 Chemical Composition, Methodology 
and Analyses 

0019 
11581 ROSENTHAL, F.R.T.; NAKAMURA, L.M.K.; GHIOTTI, A.M.T.; ESPIN-
DOLA, L.; NAKAMURA, T. 1979. Amido de mandioca: influ~ncia da maturago. 
(Cassava starch: effect of maturation). In Congresso Brasileiro de Mandioca, lo., 
Cruz das Almas-BA, 1979. Anais. Bahia, Brasil, Empresa Brasileira de Pesquisa

4 5 9 4 8 1 Agropecudria. Departamento de lnformaq~o e Documcntaqo. pp. - . Port., 
Sun. Port., Engl., 2 Refs. 

Cassava. Cultivars. Maturation. Timing. Cassava starch. Analysis. Gelatinization. Viscosity. 
Brazil. 

Starches from different cassava var. grown in the state of Pardi, Brazil, were compared to 
determine the effect of mat'.ation on starch properties. Var. were harvested between 9-12 
mo. after planting in order to determine the earliest time of maturation at which these var. 
could be processed to obtain high quality starch. Var. used were Chap6u de Chuva, Sutinga, 
Pacaji, Maranhense, Saracuta, Bub~o, Rainha do Sol, Bonita, Javarit6, Simedo, Pixinga, Na
talina. Manoel Graveto, lmitaq1-o, and Vermelh.o. In some var. it was observed that the 
difference of 3 mo. in maturation time significantly affected root productivity and some 
characteristics of' starch. Tables are included or starch analysis, gelatinization temp., % of 
large starch granules, Brabender viscograph cvves, and resistance of starch viscosity under 
agitation at high velocities. (Author'ssummary) C03 101 

See also 0008 0026 0028 0031 0046 0075 0078 
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C04 PLANT NUTRITION 

0020
18105 JINTAKANON, S.; E-DWARDS, D.G.; ASIIER, C.. 1979. An anomalous,
high external phosphorus requirement for young cassava plants in solution culture. 
Bangkok, Thailand, Kasetsart University. Department of Soils. 19p. Engl., Sum. 
Engl., 14 Refs., Illus. 

Paper presented at International Symposium on Tropical Root Crops, 5th., Manila, 
Philippines, 1979. 

Cassava. P. Cultivars. Nutritional requirements. Nutrient solution. Growth. Nutrient ab
sorption. Laboratory experiments. Plant physiology. 

Twelve cassava cv. and I cv. each of soybean, cotton, and naize were grown for 28 days in
flowing cUlt, resolution with 8 constant I concn. ranging fron 0.05-1021 ji..,Cassava cv. 
required solution P concn. fior. 28-78 gil to acieve 95% ma\. whole plant yield sshereas
soybean, cotton, and maize required 0.6, 0.6, and 1.0 ,/±. resp. Young cassava plants
exhibited a higher internal P requirement than the other species. However, the major reason
for the higher external P requirement of cassava %,as the low physiological efficiency of its 
root system in absorbing P. Rates of P absorption associated with 95% of the mnax. yield
were similar in allspecies; the physiologically inferior root system of cassava required a 
much higher external P concn. than the other species to achieve these rates. The results are
discussed with reference to the reputation that cassava has as a plant well-adapted to low 
soil fertility situations. (Author's summary) C04 DOI 
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DOO CULTIVATION 

0021 
16604 ARRAUDEAU, M. 1979. Le manioc en C6te d'lvoire; comparaison de 
deux situations culturales. (Comparison of two cassava cultivation systens il Inor 
Coast). Paris, Institut de Rechcrches Agronomiques Tropicales et des Cultures 
Vivri~res. 12p. Fr. 

Cassava. Cultivation. Cultivars. Tuber productivity. Composit:n. Ivory Coast. 

Two mechanized cassava cultivation systems were compared in Bouak6 and Tournodi in 
April 1979 regarding environment (climate and soil), crops (var., fertilization, cultural 
techniques, weeds --especiAlly Imprata cylindrica), and the results obtained within an 
industrial and traditional frame of reference for the development of cassava, 3rd in im
portance in Ivory Coast. Although the pluviometric regimes of the 2 sites are similar, soils 
are considerably different. In Toumodi they are deficient in ONt, N, Ca, K, P, and Nig; 
therefore, fertilization, measures to protect soil physical structure, weeding, and studies 
on var. adaptation are necessary for a rotational cropping scheme. In Touniodi var. Jonua 
and CB, with av. yields at 20 mio. of 35.2 and 39.2 t/ha, resp., were studied. In Bouak6 
var. CB reached 86.1 t/ha 20 to. after planting. Among major diseases are mosaic and 
cercosporiosis. Neither bacteriosis (Xanthomonas inanihotis) nor major insect parasites 
wee observed. The importance of the 2 centers as operational bases for crop extension 
into savanna areas is highlighted. (Suimmary by LB. Trans. hy L.M..F.) D00 

0022 
18117 EMPRFSA BRASILI-RA DI- ASSISTENCIA T(CNICA E EXTENSAO 
RURAL. 1980. Sistema de produq(o para mandioca: Cerrado-MA. (Cassava pro
duction system: Cerrado-MA). Sto Luis-MA, Brasil. Sdrie Sisternas de Produq!o. 
Boletfm no. 261. 30p. Port., Illus. 

Cassava. Land preparation. Planting. Weeding. Harvesting. Insect control. Inter-cropping. 
Maize. Rice. Technological package. Brazil. 

Two cassava production systems arc given for the cerrado region of the state of Maranhao, 
Brazil. The I st system is for farmers who cultivate cassava in monoculture, with possibilitiel 
of adopting new technology, are land owners or tenamts, and CF producers. This system 
includes aspects such as land selection, soil preparation, planting and fertilization, cultural 
practices, phytosanitary aspects, harvesting, root processing, and stem conservation for 
propagation material. The 2nd system is for farmers who cultivate cassava in association 
with rice and maize, with possibilities of adopting neLv technology, land owners or tenants 
wsith easy access to credit. The technical recommendations for this system are the same as 
for the former, except those regarding fertilization, root processing, and stein conservation. 
(Sunmary h, J.L.S. Trans. hy I..)... D00 K01 
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0023
18111 LORENZI, J.O.; MONTIlIRO, D.A. 1980. A mandioca (,lanihot escuh'n
ta Crantz) como mat~ria-prima para produqjo de etanol no Brasil. (Cassava as a rawmaterial]or ethano!production in Brazil). Campirnas-SP, Institu to Agron6mico. Bo
I:tim Tcnico tio. t7. 80p. Port., Stum. Port. 33 Refs., llls.I ngl., 

Cassava. Land preparaton. Cuttings. Planting. riming. Spacing.-Minerals and nutrients. Pest
control. Weeding. Productivity. E-thanol. Uses. Brazil. 

The potential ol cassava for the pro duction of foe d ani alCoil i in 1inil isdiscussed. Theoperations of traditional agricuiltural production systems are analyzed and their limitations
aird possible ChaIVCles as a resIt of research arC discussed. Stiggestits are presented Ir research priori ies to improve lie production techniquesC iorder to make cassava a in orecompetitive crop inrelation to sugparcane and 55 CCt sorglilurn . (Srrmlar. hy Abstracts oil
7ropicalAgricltture)1)10 102 

01{24
 

16698 (ORRIA. 11. 1982. Istudo dc diterentes niveis eleelnologia na produ$otie mandioca. (1:ftw't ol dilIu'rcl h'r'c/" IfftchloLgy m) ca)uara roadction). /i
Proleto IilaldhlioL. reCaholio 76!71). Ileloitrriort I nmprcsa dc 'esuisa Arop..
ctl.ira d1c Mirias crais. pp.148.151 PIl. 

Cassava. Technological package. Costs. Land preparation. I'lanting. Fertilizers. Insect
control. Htarvesting. Mechanization. Weeding. Brazil. 

Six IcIN Ofl tVhirtroioe' is .rcascssed to dct-lriir' theni llitilrlCe prrductionoil cas'ava
L.OslIS. IhC at,C I,,tIIveV IIpIos i\ g:Iarrt)\Ig; rrrru ,inw; plaltinji, culturLal practices, .rndiarvestitiu, byoIaId) ald *gradullyiFLnorporatec hidicr r.ites of litle, fertilizers, pivtosanitar%
treatrtnittt, llCCilnIid plalltillg ind haresin. arid tie UNCot heri'icides. hiestructure oftirt prodtc,.tl L stsoS,for tachItleel currespotdin to lire labol ranud1irptsL used hiland preparation, pianting, cultural pratics. ialvirig, arid traIrpOrtation are included. The costs ofharvcsring are hiL'ilighlted, SilIe lheN suri up lore than 15% of total production costs fr 
eac of the Ilvils. (Suntrmar' by I.,.1. br 1.M../) DO10 J0117rain. 

Sec also 0071 0083 0095 0097 0104 
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DOI Soil, Water, Climate and Fertilization 

0025 
11379 SILVA, J R. I)A; LORINZI, J.0.' MONTIIRO, D.A.;NORMANIIA, F.S.; 

1979. Nttodos de aplicaho de NPK em mandioca. (Methods of*PIERVIRA, A.S. 
applving VI'K it cassara). hI (ongresso Bra, ileiro de Nlandioca, 1o., Cruz das Al-
nas-BtA, 97N .\nai. Bahia, lrasil, Ilmprea I[a.sileira de Pe;quisa Agropeci-ria 

l)epartaiento di Io. 68. Simi.lnl'ollllantb c l)'uuntalo. i pp.363- 3 Port., Port., 
I igl.. 5 Rct . 

Cassava. N. I'. K. Fertilizers. lItber productivity. Iiild e periments. Brazil. 

,ival conduc ted in Aiaras, SP. Brazil, are 

given. A randomized hNock d'gil s0 '.Cd %\ih5 ticatinejis. NPK -,%as applied at rates of 

40, 80, and 5( k0!h. resp. to thelitms or top dte~sed. I[hcre \wcre ) signilicant differ

enccs hctssein applyingi'K ii the ilil " ind N a, top dressing or NPK as top dressing in 

lateral turross it 23 mtt.-old plaiitw. ertitllers iipplied only in the 2nd growth cycle proved 

to be inettficient. (Author'y simttii 1) 1 )03 

The eieults of ) 1ci tilivi cs'pt %iith NI'K in ca 

)026 
I1 733 OIIVI IRA, SI.. DI. MACI )O. M.C.: I'ORTF, M.C.IM. 1979. DMicit 

hidrico e a pro l.to de inandtioca. Sot m,,t'l'trc stcsx and cassaiaroot yield). In 

('ongreso Brasiletro Lie MatdiocA, I0.. ('[it/ das hna,-lA. 1979. ,\nais. Bahia, Bra-
Sil, I (It' PI'i,a AgwcLmaij. die lnfornia eBnpcaIl.0ilClra IDepartamento 5'o 

l)icuicnta.,oL. pp.621-266. 'Port., Sum. Port.. I n., 6 Refs., Iluis. 

Cassava. WS'ater requirements (plant). Water stress. Timing. Tuber productivity. Starch 

content. Foliage. Field experimtents. Brazil. 

A study is cirrcnlN hcte carrie utlt at thietiade I stadual de Pesquia of the Finpresa 

de Pesquiia \grp c iii da lthli.c. ieee, Brail. to determine the elects of watcr stress on 

cassava cv. Aipim It avo. A ctmpletcly randomtized block design was used with 6 treatments 

and 4 replicationits. TlcatiCills %%er- water stress at 2-3, 4-5, 8-9. and 10-11 i o. after 

planting. 1Furrow irrLgatt'n \,is ued at 7 day intervals. At harvCst data oil root, stem, and 

leaf yield, and starch 'intcnt isill be collected. (AtIthior's mUiiarv) D0 1)03 ('03 

0027 
11390 SIt.V.\, J.R. D.A: LORIINZI, J.O.: MONIIIRO, D.A.;NORMANIIA, E.S.; 
PI RI IRA, A.S. 197). i,perimentos de algumas fontes de f6sforo para mandioca. 
(i:piriti ft oit sone phost homu sources Jor cassara). In Congresso Brasileiro de 

Cruz das Alas-BA, 1979. Anais. Bahia, Brasil, Empresa Brasileira 

de Pesquisa Agropuctuiria. Departamento tic lnforima ,o e DoCucntaqro. pp.369-
Mandioca. Io., 

374. Port., SUM. Port., Figl., 4 Refs. 

Camsava. P. Fertilizers. Tuber productivity. Field experinents. Brazil. 
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,-..-Seven ex'pt were urried-outon sandy soils of til nunicipalaty of Arara, SP, Brazil, In arandomized block deslgi With 16 treatments and 6 replications to exintine tle Possibilityof partially or totally substituting soluble plosphate fertilizers witlh other more economicalsources. The following sources of P and their combinatlons were used: simple super.phosphate, triple superpho4 hate, :.bone meal, Araxi phosphate (crystalline), and Olindaphosphorite (amlorphous). Despite the lowv levels of' available P in these soils (according tochemIca] analyses), phosphate fertilizer (120 kg/ha) did not increase root yields. (,Author'ssumnary) DOI D03 

0028
 
IS8129 CADAVID L., L.. 
11OWELlER, R.11. 1982, Vertilizaci6n de la yuea (Va.nihot esculenta Crantz) y so efecto a largo plazo sobre la fertilidad suelo, (lPertili.zation in cassai'a and its long.trn efj'ct on soil ]'rtilJ,), Suclos 1-'cunaoriales
12(l):59.75. Span., Sum. Span., 17 Rel's.. 

Cassava. N. P. K. Soil fertility. Soil analysis. Fertilizers. Tuber productivity. Mineral con ten .Leaves. Timing. Nutrient absorption. Cultivars. Field experiments. Colombia. 

To study the response of cas.ava to N, I, ind K applicatiois and their long-term residualeffect, a trial was established on an Inceptisul in Santander de Quilichao, Cauca, Columbia,for 3 yr as of Nov. 1977. Levels of 100-200, 200.400, and 150.300 kg N, P and K/ha, resp.were applied broadcasted and incorporated with a rotovator before planting ite st yr.I ertilizers were only applied again iln some additional treatments (annual application),Incorporated into the furrow, in the next 2 yr. Llanera, CMC 40, and NICol 1684 were usedas tndex ev, at a plant density of 10,000 plants/ha. There 'sas no marked response to Napplication ln the absence of P and K. When
formulation, a significant increase in yield 

P or K were included into the trtilization 
was observed When 100 kg N were applied tileI1st yr. With higher levels of N + P or K yields generally decreaswj. With 200 kg P/la withoutN aind K the st yr. yields increased significantly (31 t/ha vs. 2 2li/ha for the clleck). Duringtile 2nd and 3rd yr there was no signilicant response to ridult P %I le there %%asa positiveeffect with annual applications of P. Yields of 39 t/ha vs. 31 t/lia of. the check were150 kg K/ha during tile 2nd yr without N and P. The combination 100.200. 

obtained with 
150 kg N, 11,and K/ha seems to be the optimum rate it) achieve acceptable yields.P pplic.tions notably increased sol I1Pcontent, especially if it was applied wIth N or K during the 1styr, maintaining some residual effect during the following 2 yr. Although 1Pwas tile mostlimiting micronutrient during the tst yr, In successive cassava plantings Klimiting micronutrient due was the mustto te high elimination of K in every harvest. (Author's stint.mary, Trans. by L.M..) DO I C03 

0029
 
16692 CORREA, Ii.; ANDRADE, AM, DI' 
 S. 1982. lntroduql'o e avaliaao declones e cultivares de mardioca. 'ntrouction and ei,aluation of cassava culthiarsland clones, li Projeto riandioca, relat6rio 76/79. Belo Hlorizonte, Empresa dePesquisa Agropecuiria de hinas Cerais, pp.91-) 14, Port., Illus. 

Cassava. Cullivars. Clones. Ca, N. P. K. Zn. Tuber productivity. Starch productivity. Foliage.Timing. Harvesting. Field experiments. Brazil. 

Preliminary testing of cassava cv, was conducted along with an agronomic characterizatlnof cv. belonging to the collection of the I'mpresa de Pesquis Agropeculria de Minas Gerals.I seola Superior de Agricultura de Lavrus (Brazil) and 2 assessments of the response ofcassiva cv, to the presence and absence of liming aiid fertillizers, A total of 158 cv.Included ino thc l st rtilizatlon trial, usiiig 3000, 60, 50, 20, aid 
were 

IS kg lime, P, K, N, andZn/ha, resp. Branch and root production and starch content were tile parameters detu.rmined. Among tile cv. showing the greatest response 'to liming were Branca de SantaCatarina, Cacao Vermellta, SI: 26.55, SF 2473, SF 2800. IAC 352-6, Mico, Sabli Amarela,C.ostosa, and IAC 14-18 (root production at 18 mo,); less response as obtained incv. RI. 
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queza, Mmaeluca, Desconhecida I, and Vassourinha. In thw2nd trial 3500, 54, 56, and 5 kg 
and Zn/ha, resp., were applied and Its effect on root and branchproduction andlime, P, K, 


the no. of roots were determined in 100 cv. In this expt.,witho'st liming cv. IAC 352-7, IAC 
 ' 

5-66, IAC 	 12-52, Mantiqueira, Sonora, and Congonha had the highest root yield and with 

IAC 352, SRT 59, IAC 12-52, IAC 5-55,and Branca de Santa Catarina.Accordingliming, cv. 

to the data recorded, some cv. respond to Ca application, others are Indifferent, and a 3rd
 

group undergoes depressive effects. (Suminary b I.B. Trans. by L.M...) D01 D03 

0030 
16690 CORREA, IH.;GUEDIS, G.A.A.;ANDRADE, A.M. DL S.; ROCIIA, B,V. 

Adubaao mineral da cultura da mandioca (Manihot esculenta Crantz)DA 1982. 
em solo sob cerrado. tAtineral fertilization iII cassava grown on cerrado soils). In 

Projeto mandioca, relat6rio 76/79. Belo r forizonte, Empresa de Pesquisa Agrope

cuiria de Minas Gerais. pp.48-66. Port. 

Cassava. Ca. N. 1P.K. Timing. Tuber productivity. Foliage. Dry matter. Field experiments. 

Brazil. 

Seven expt. were conducted on cerrado soils in Felixlfindia and Lavras, Brazil, in order to 

determihc the effect of different application rates of Ca, N, 1),and K on cassava produc

tivity, the possible interactions among these factors, and the effect of application dates, and 

to compare different sources and methods of applying P and K. Under these exptl. con

ditions, no response to application rates of Ca was observed. In general N, applied entirely 

at planting and top dressed in split applications, affected production parameters: K did not 

increase production. P was considered the most limiting nutrient. Phosphate from Patos did 

not give high yields during the 1st year. (Summary by I.B. Trans. by L.M.b.) D0I D03 

Seealso 0010 0012 0013 0014 0015 0016 0020 
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D02 	 Cultivation Practices:Propagation, Planting, 
Weed Control and Harvesting 

003 I
16688 CARVA LIIO, \.D. 1)1; CI[ALIOLL!N. SM.: fANAKA, M.A. DI'LS.:
MORAI.S, A.R. Dl; CARDOSO, D.AM. 1982. lnrfluncia da 6poca de colheita 
sobre a produtividade e composiiTo qufmica de (ultivares de mandioca. (Influence
of'harresting time on lpo(luctirit'v and chemical composition of cassava cultivarsj.
It Projcto Irandioca, relat6rio 76/79. Ielo llorriontc. Impresa de Pesquisa Agro
pectiiria de Minas e;rais. pp.25-38. Port., 5 Ret's., Hllus. 

Cassava. IHav'esting. I tring. dultivars. Tulr productivity. Starch content. Composilion.

Field experiments. Brazil.
 

The best liarvestinc,, date, for the var. groi il in ljas (;erals. Itrali!. and tie cv. s.iththe
highest industrial yield wkere determined under tield ,.o'lditions in Lavras using cv. Sonora,

Branca de Santa Catarina, Broto ,ox.,Ili'brida, (Guamip!. Sibari,. IA( 1418, laiaina, and

Vassourinlia (Set 514). Ilarvesting took place at 12. 
 16. 21,and 24 imo. and MC, starch.

ash, protein, total plieiolic compouind. Ca. P,N, K, 1t.Bg, and Zn contents of 3 kg of roots

of each var. were determined. Results are Liven intable lorm. 
lie follo,.ing harvesting dates 
wvere determined on tilebasis of eciioomic profit and starch content: 12 mo. (\assourinhia),
16 to. dH ibrida, (hiaxup.. IA(' 1418. Itroto Romo. Iranca de Santa Catalina. and Sonora),

20 no. (lh'brida and Sabari). and 24 mo. 
 l,1C 1418. Ilioto R o\o. andtSonora). Cv. Baiana 
was elitinated since its yields were lower than tI.e national av. (Stnmmary hi'Ih,I Trans. h v 
L.M.'.) D02 D03 C03 

0032
16696 	 ALCANTAR.I-.t.N. 1)1 .LIA, P.C. 1982. Leito de doses de herbicidas 
para a cultura da mandioca (.!anihot esctenta Crantz ). (lpct olIterhi'ide appli.
cation rates inlcassara). In Projeto mandioa. relato5rio 76/79. Ielo IHorizonte, 
Ernpresa de Pesquisa Agropeciiria de Minas (crai,. pp.13(0-135. Port. 

Cassava. Field experiments. Ilerbicides. Brazil. 

In 1978 a field trial was conducted in Felixiindia, N1( (1ralil) It order to select effective 
herbicides and erbiLciLde coinbiations and to determine the phy'rotoxicity of the rates used 
on cassava cv. lranca te Santa Cioat~rma. A randontiied block design \%.as used iilr26 
treatments and 4 replications. All hterbicides Cointrollit d dicotyledtos ip to 30-60 days, \\ith 
no differences as to rates. Monocotyledois appeared at 50 days it\the treated plots; after 60
(lays metribuzirn (0.3 and 0.5 kg/ha) w.wasrot effective. At 9(0 days a residual eftiect was
observed, controlling broadleaf ktCeds, except Sida sp. The tios)effective herbicides incontrolling this weed were diuron, linuro, and alachlor at a!l rates, and metribozin at 0.5 
kg/ha. Herbicide application gave a better control of broadleaf weeds than the nteeded 
check: (lid not affect sprouting; atld all herbicides were effective at mill. rates. The highest
application rate of linuron (4.5 kg/ha) reduced the no. of plaits and conscquently, pro
duction. (Summar, b' 1.B. Trais. hy I..M.I.) D02 
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11491 TESTA, A.; LORENZI, J.O.; MONTEIRO, D.A.; PEREIRA, A,S. 1979. 
Colhedora-carregadora de mandioca (Manihot esculenta Crantz). (Cassava harvester. 
loader). inCongresso Brasileiro de Mandioca, Io., Cruz das Almas-BA, 1979, Anais. 
Bahia, Brasil, Empresa Brasileira de Pesquisa Agropecuira. Departamentode Infor
ma~lo e Documentaqlfo; pp.433-437. Port,, Sum. Port., Engl., 5 Refs., Ihus. 

Cassava. Harvesting. Agricultural equipment. Mechanization. Brazil. 

A preliminary trial was conducted with a newly designed cassava harvester-loader in fields 
planted to cv. Branca de Santa Catarina in the state of So Paulo, Brazil. Cuttings were 
planted 1.10 x 0.60 m at a depth of 10 cm. Observations showed that on sandy soils a 
tractor with 85 HP bar potential can work at aspeed of 3.5 km/h at adepth of 30 cm. The 
up-rooting mechanism worked satisfactorily but some modifications must be made to 
reduce the damage caused to the roots and avoid certain parts of the machine being jammed 
with weeds, After harvesting, the soil was in suitable conditions for anew planting without 
requiring additional plowing or harrowing, (Author's summary) D02 

0034 
16695 ALCANTARA, E.N. DE; SOUZA, I.F. DE 1982. Herblcidas na cultura da 
mandloca (Manihot esculenta Crantz). (Herbicidesin cassava cultivation). In Projeto 
mandloca, relat6rio 76/79. Belo Horizonte, Empresa de Pesquisa Agropecudria de 
Minas Gerals. pp.136-141. Port., Illus. 

Cassava. Field experiments. Herbicides. Brazil. 

The efficiency of several herbicides was assessed in trials conducted in cassava crops In La
vras (clay soil, 1.49% OM) and in Felixlfndia (sandy clay soil, 2.39% OM), MG, Brazil. A 
randomized block design was used with II treatments and 4 replications. Herbicides were 
applied with an Excelsior spray gun (Teejet 8003 nozzle) at 400 1/ha. The no. of plants/ 
specie (monocotyledon and dicotyledon) were counted monthly and phytotoxicity was 
assessed visually. The most effective products at both localities were: alachlor, diuron. 
fluometuron, linuron, and the mLtures alachlor + diuron and alachlor + linuron. Triflu
ralln were phytotoxic in Lavras but not in Felixlandia due to the difference Intreatments 

OM content and cutting planting depth. (Sumnnary by 1.8. Trans. by L.M.F.) D02
 

0035 
10711 SEIXAS, B,L.S. 1979. infludncta da profundidade de araqo na produqlo 
de raizes de mandioca (Manihot esculenta Crantz). (Effect of/lte depth ofplowing 
on cassava root yield). In Congresso Brasileiro de Mandioca, lo., Cruz das Almas-
BA, 1979. Anals. Bahia, Brasil, Empresa Brasileira de Pesquisa Agropecuhria. Depar
tamento do Informailo e Documentaqtlo. pp.105-112. Port., Sum. Port., Engl., 5 
Refs., Illus. 

Cassava. Ploughing. Cuttings. Planting. Spacing. Tuber productivity. Field experiments. Bra
zil. 

In 1970-73, cassava cv. Mam1o (9 mo. cycle) and Clgana (13 mo. cycle) were planted In 
fertilized soil in rows with a I x 0.8 m spacing in Cruz das Almas, BA, Brazil. Before 2 
harrowings, the soil was ploughed to a depth of 0.10, 0.s, or 0,20 m. Mamlo showed no 
significant root yield difference with ploughing depth but Clgana yielded 18.0, 18.9, and 
19,2 t/ha for the 3 depths, resp, (Summary by Field Crop Abstracts) D02 D03 

0036 
18144 MARIGA, I. 1982. Cassava propagation methods for commercial produc
tion. Zimbabwe Agricultural Journal 79(4):133-137. Engl., Sum. Engl., 7 Refs., 
Illus, 
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Th - importance of adopting standard procedures in cassava planting is highlighted. This 
; ~o	wonld lead to a more efficient use of propagation material and a uniform crop establish

meat. Tile following propagation methods are brielly described and illustrated: standr.rd 
imethod (20-25 cm cuttings with a min. of"S nodes): rapid propagation methods (10 cm 
shoot tips, shoot rooting from standard size cuttings, and the use of short 2-node, I-node, or 
hallnode stein cuttings). (Sumnary by J.L.S. Trans. bkyI.M.F.) D02 

0037 
17571 CARLIE.R, P. 1976. Le manioc. (Cassaioa). Paris, France, Institut de 
Recherches Agronomiqucs T'opicales. 64p. Fr., 10 Rers, Illus. 

Cassava. Cultivars. Planting. Timing. Harvesting. Tuber productivity. Dry matter. Starch 
content. Tubers. Mechanization. Agricultural equipment. Field experiments. Ivory Coast. 

' 	 A description is given of cassava, Its cultivation (ecology and cultural practices), phytosani
' 	 ftary problems, storage, processing, and the research work carried out at the Central Station
 

of the Institut de Recherches Agronumicques Tropicales in Bouake, Ivory Coast. Varietal
 
trials tried to confirm the results previously obtained regarding yields of selected var.
 
introduced from Madagascar (1157, 1458, 1134, H43, and H45) anid var. CB,determine starch
 
and DM contents on different harvesting dates (at 10, 15, and 20 mo.),and determine yield
 
in relation to 2 planting times (April and Aug.), Var CB had a higher yield (4.569 kg roots/
 
plant) at IS ma. than the other var. at 20 mo., showing its superiority. 157 gave similar
 
results. Regarding planting time, Aug. was best for var. CB while H57 could be planted
 
regardless of planting time. Trials on mechanized harvest assessed different tools operated 
by mechanical (HUARD HBI and HUARD BR66S double bottom plow, CAVEL disk plow, 
and a JUMBO subsoiler) and animal traction (I"RBA furrow opener and plow). Best results 
were obtained with the HUARD BR66S double bottom plow which left only 6.84% ofroots underground. Summary by J.L.S. Tran.. o2 L.M.PF) D02 D03 G0I 

0038 
18121 TALATALA, R.L.;BACUSMO, J.L.; VILLANUEVA, M.R. 1980. Re
sponse of cassava to different durations of weed control and weed competition. 
Philippine Journal of'Weed Science 7:11-16. Engl., Sum. Engl., S Refs. 

Cassava. Weeding. Timing. Tuber productivity. Field experiments. Philippines. 

y 	 The effect of different durations of weed control and weed competition on cassava cv. 
Golden Yellow was determined at 2 different plant spacings (0.75 x I m, 0.5 x 1 m)at the 
Philippine Root Crop Research and Training Center, Baybay, Leyte (Philippines)., A split 
plot design with 4 replications was used. Planting distances represented the main plots and 
10 weed control treatments, the subplots. Weed control consisted of maintaining plots weed 
free or unweeded, resp., for 2, 4, 6, or 8 wk. after planting with a hand weeded and an 
unweeded check. The dry wt. of weeds was generally higher at the wider than at tilecloser 
spacing, However, tuber yield did not differ significantly between the planting distances 
used. Cassava tolerated weed competition for the 1st 4 wk, from plantig'without yield 
reduction. Nevertheless, controlling weeds in cassava for a period of not less than 6 wk, 
from, planting produced optimum tuber yield. Weed regrowth after 6 wk. was suppressed by 
the shade formed by the cassava canopy and did not considerably reduce tuber yield. Weed 
control between the 4th-6th wk. may be acceptable if weeding cannot be performed for the 
1st 6 wk,(Author's summarv) D02 D03 

0039 
18134 OKIGBO, BN. 1979. Effects of preplanting cultivations and mulching on 
the yield and performance of cassava (Mtanihot esculenta). In Lai, R. ed. Soil 
tilage and crop production, lbadan, Nigeria, intrnational Institute of Tropical 
Agriculture. Proceedings Series no.2. pp.75.92, Engl., Sum. Engi., 6 Refs, Illus, 

19 

http:pp.75.92
http:standr.rd


C assava.-Land preparation. Cuttings. Plan ting. Mulching. Tuber productivity. Plant develoP
ment. Xanthomonas manihotis. Soil requirements. Cultivars. Field experiments. Nigeria. 

Two series of expt. we'e conducted, in 1963-66 to study the eftects of 4 preplanting 
cultivations on cassava yield and in 1970-73 the expt. was modified to include zero 
cultivation and mulching treatments. Cassava was grown In an Ultisol at the U. ol Nigeria,
Nsukka.: For most of six planting seasons, preplanting cultivations did not significantly 
affect root yields, plant population, no. of stems/plant, and stem dry wt. Nontilling of tile 
Nkpologu soil had more adverse effects on cassava yield and performance thanany or tihe 
other preplanting cultivations. The 6 cassava cv. signilicantly differed in almost all observa
tions made. Soil temp. were significantly affected by preplanting cultivations with higher 
temp. and wider temp. ranges observed oil the mounds and ridges than oil the tlat. Mulching 
had more pronounced effects than preplanting cultivations. Mulching often significantly 
tended to increase plant height, lear no./plant, and fresh and dry wt. of roots and leaves, 
while it decreased stem no./plant and soil surface temp. and, to all insignificant extent, 
storage root no. Tile most pronounced effect of the mulch was on soil temp. and this was 
more pronounced on the flat than on ridges and mounds. Mulching decreases bacterial 
blight incidence, especially oil ridges and mounds, Mulching also tended to reduce 
harvesting time. ilarvesting took slightly more time on the lat than on mounds and ridges 
but this was not significantly different ol per plant and small plot basis as it would be for 
larger plots with higher plant populations. Correlations were established among various 
measurements taken. There is need to extnd these studies to other soil types and crops. 
(A uthor'ssunnary) D02 D03 

0040 
18143 RODRIGUEZ, S.; GARCIA, M. 1981. Estudio de m~todos de plantaci6n 

en yuca (Manihot esculenta). (Study on planting methods in cassava). Ciencia y 
Tcnica en Ia Agricultura: Viandas, liortalizas y Granos 4(2):25-35. Span, Sum. 
Span., Engl., 14 Refs. 

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

A comparative study on different planting positions otcuttings of commercial cassava clone 
Sefiorita (vertical, horizontal, and inclined on the ridge and horizontal on the bottom of the
furrow) was carried out during 1979-80 at the Centro de Mejoramiento de Semillas 
Ag:imicas (CI.MSA), Santo Domingo, Villa Clara (Cuba). A Latin square design was used 
with 4 replications. Highly significant differences were found among treatments regarding 
the no. of weeks to field coverage with foliage and commercial root yield. Vertical (90") and 
inclined (45*) positions gave an earlier coverage to the field than horizontal planting on the 
ridge, and this in turn took less time than horizontal planting at the bottom of the furrow. 
All 3 positions of the cutting on the ridge had higher commercial root yields than planting
on1 tile bottom of the furrow, but !ifferences were not significant. The advantages of each 
one are analyzed and it is recommended to consider as a definite criterion, tile results 
obtained on farms as well as the opinions of producers regarding the advantages and dis
advantages of each planting position. (Author'ssuinmar)j D02 D03 

0041 
11515 ABRAMOVITZ, J,;WEISS, A.E. ;(;UIMARAES, L.B, DE M.; SILVA, AJV. 
DA; FREITAS, R. DE 1979. Desenho industrial de implemento para colheita de 
rai'zes de mandioca. (Industrial design for a cassava root harvester). In Congresso 
Brasileiro de Mandioca, lo., Cruz das Almas-BA, 1979. Anals. Bahia, Brasil, Empre
sa Brasileira de Pesquisa Agropecudria. Departamento de Informarao e Documenta
qto. pp.439.446. Port, Sum. Port., Engl., Illus. 

Cassava. Harvesting. Agricultu ral equipment. Development. Brazil. 

A brief description of tile different stages of design, development, and operation of a model 
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of a tool used for the ex traction of cassava roots is -6ven. The finished model was tested 
with a Velmet 86 ID tractor at a depth of 250 ram. In plots with 1 m row spacing and using 
the tool at 85% of its capacity, 400 m2 were covered per hour; in other words, 4 ha can be 
harvested in a 10-h oork day. Drawings are included. (Summary by J.L.S. Trans. by L.M.P.) 
)02 

See also 0016 0105 
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D03 Energy Productivity and Yields 

0042 
16601 BARRETO, J.H. DE-A.; SILVA, M.F.DA;CAVALCANTI FILHO, M.T. 
DE M. 1972. Competiqffo de cultivares de mandioca. (Comparison of cassava 
cultivars). In Seninirio Brasileiro de Sementes, 3o., Recife, 1970. Anais. Recife-PE,
Brasil, Superintendtncia do Desenvolvimento do Nordeste. pp.106-109. Port. 

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

The root production of 2 cassava cv., Passarinia and Lagoa, extensively cultivated in NE 
Brazil, was compared with that of"4 cv. grown in the southern part of the country :Sutinga,
Saracura, Vassourinha, and IAC 7-127 from Slio Paulo. Thirty plots (3.50 x 3.30 m) were 
used with cuttings with 12-15 huds planted slanted at 1.10 x 0.70 in. Five replications were 
made. Passarinna had the highest yield (44.6 t/ia), ftllowtd by Sutinga (31.8 t/ha); Va
ssourinha produced the lowest t/ha). There .yield (19.5 ,as a significant variation among
treatments at the 1 and 5% level, adthough there vas no variation among blocks due to soil 
homogeneity. (Sutmmari' I.B. Trans. by L.M.I.) D03 

0043 

17572 SANTIAGO, A.D.;M.\GALIIAFS. P.C. 1981. Introduq'o de cultivares de 
mandioca no Estado de Alagoas. (introdj.tiou oj cassaracultivarsinto the stafe o]
Alagoas). Micei6, Alagoas. Irnpresa de Pcsquisa AgropecUiria do lstado de Ala
goas. Pesquisa cm Andamento no.07.3p. Po)rt. 

Cassava. Cultivars. Selection. Foliage. Tuber proiuctivity. Starch content. Brazil. 

In evaluation trials carried out with 70 cassava cv. at the Arapicara Exptl. Station, AL, Brazil,
 
10 cv. were selec ted for their productivity, starch content, pest and disease resistance, and
 
certain botanical characteristics (plant growth liasit, branching type, petiole color, root
 
surface, and pul) color). Cv. Sipeal 1,Barrinha, and Man'Zio (canopy yield of' 25.53. 22.93,

and 21.46 t/ha, resp.) and Sipeal 2, Var 77, and Mani'o (25.06, 23.46, and 21.46 t roots/ha,
resp.) were anong those cv. outstanding in productivity. (Summari' br J.L.S.Trais. bY L.M. 
F')D03 GOI 

Seealso 0004 0007 0008 0013 0017 0018 0025 0026 0027 0029 
0030 0031 003.5 0037, 03 0039 0046 06'64 00700040 0105 
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D04 Postharvest Studies 

0044 
11739 FUKUDA, W.M.G.; MEND FS.r.A.; SILVA, S. DF O.E. 1979. Resistdncia 
varietal de raizes de mandioca (Manihot esculenta Crantz) i dete'iorao p6s. 
colheira. (Varietal resistance of cassara roots to posthani-estdeterioration).In Con
gresso Brasileiro de Mandioca, to., Cruz das Almas-BA, 1979. Anais. Bahia, Brasil, 
Empresa Brasileira de Pesquisa Agropecuiria. Depi'rtamento de lnformaqao c Docu

ncntaq1o. pp. 5 4 7 558. Port., Sum. Port., Fngl., 5 Refs., Illus. 

Cassava. Tubers. Deterioration. Resistance. Post-harvest technology. Vascular streaking. 
Storage. Brazil. 

!'ighty-six cassava cv. were assessed for resistance to postharvest root deterioration. This 
deterioration is characterized by vascular streaking followed by root rot. Roots were 
examined 3, 7, and 11 days after harvest, ander field conditions and in the shade. For each 
observation 9 roots were cut transversely, each one being graded according to the stage of 
development of vascular slreaking related to total root length oil a 0-4 scale. Seven cv. under 
field conditions and 44 cv. in the shade were resistant to deterioration I I days after harvest. 
(Author'ssummary) D04 

0045 
17566 DIIIAUDDIN, M.N.; BOOTI, R.H. 1979. Cassava storage and processing
research: 1976-1978. Serdang, Selangor, Malaysian Agricultural Research and Deve
lopment Institute. 23p. Engi., Sum. Lngl., Mal., 14 Refs., Illus. 

Cassava. Cassava chips. Storage. Solar drying. Timing. Tubers. Fresh products. Post-harvest 
technology. Malaysia. 

The postharvest life of fresh cassava roots may be extended from a few days to several 
weeks under local conditions in West Malaysia by packing them in moist materials in boxes 
at ambient tem.. The potential of salt and sodium metabisulphite as chemical preservatives 
during prr.drying storage of wet cassava chips and during slow sun drying under adverse 
weather conditions was studied. Both chemicals successfully maintained good chip color 
and texture and prevented gross microl'.'.: d.eterioration. Treatment with salt caused an 
imm.diate loss of moisture but treated c!,ps finally required a longer drying time to reach 
a MC of 13% or below. The quality of c, ,ava chips incorporated into broiler diets did not 
affect feed intake but did appear to infuence feed efficiency. The presence of high salt 
concn. in the diets following its use as , chip preservative reslted in some diarrhea and 
toxicity. Further research is required to determine the nature of this toxicity and the 
optimum levels of salt treated cassava c'r s, both sun-dried and fresh, in diets for poultry 
and other farm animals. (Author's sumnmr,y)D04 H03 102 
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EOO PLANT PATHOLOGY 

E02 Bacterioses 

0046 
11731 PERIM, S.; TAKATSU, A. 1979. Seleqo de variedades de mandioca resis
tentes a bacteriose para a regilo dos Cerrados. (Selection of cassava varieties re
sistant to bacteriosis jbr the Cerrado region). In Congresso Brasileiro de Mandioca, 
lo., Cruz das Ahmits-BA, 1979. Anais. Blahia, Brasil, Empresa Brasileira de Pesquisa

5Agropeculria. Dep'trtamento de lnformaqao e Docurncnta o. pp. 13-522. Port., 
Sum. Port., Engl., 11 Refs. 

Cassava. Cultivars. Selection. Resistance. Xantornonas tnanihotis. Tuber productivity. 
Starch content. Foliage. Field experiments. Brazil. 

Fifty-eight cassava var. were evaluated for resistance to bacteriosis (Xanthomonas ,naniho
tis) and for yield capacity under cerrado conditions at the Centro de Pesquisa Agropecuatria 
dos Cerrados, DF (Brazil). These materials wvere previously selected froit a collection of 242 
var. for resistance to bacteriosis by the CIAT last screening method under greenhouse 
conditions. Seven var. showed a high level of resistance to X. nanihotis ; 14 mo. after 
planting their root production was 30 t/ha and starch contents > 30%. These can be con
sidered promising var. for the cerrado area. Many var. severely affected by bacteriosis had 
yields higher than the av. for cassava grown in the cerrado area, indicating that the lower 
resistance to bacteriosis of these var. was compensated by higher photosynthetic efficiency 
of unaffecte . parts (leaves and stems) and by plant capacity to quickly recover from in
fection undt conditions unfavorable for bictcriosis. Less resistant vat. cal be cultivated in 
the cerrado -1 ,,.... farmers use adcqtu;,e :ontrol methods. However, the use of suscepti
ble var. is not recommended since an), h'ilure in these methods would result in severe losses. 
(Author'ssummary) 102 D03 C03 
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E03 Mycoses 

004711709 FUKUI)A, C.; FUKUDA, W.M.G.; SOUZA, A. 1979.DA S. Seleylo decultivares e clones de mandioca resistentes a antracnose (Colh'totrichum gloeospo
rioides). [Selection of cassara clones and cultirarsresistant to anthra(,,ose (Colleto
trichurn gloeosporioides)j. In Congresso 13rasileiro de Mandioca, Io.. Cruz das Altnas-BA, 1979. Anais. Bahia, 1Brasil, Finpresa 13rasilcira de Pesquisa Agropecuiria.
Departamento de linforma t;o e Docuinenta~o. pp.503-512. Port.. Stim. Port., 
Engl., 4 Res. 

Cassava. Cultivars. Clones. Selection. Resistance. ;loinrellij cingulata. Field experiments. 
Brazil. 

A total of 100 cassava cv., 36 ope--pollinated lon,.s, and 50 control pollinated clones suerestudied to determinc Sources ol isistana.c to ant'iraci osc (Coletotri.-hit gloeosporioides)under field conditions in Crut das Alnas. BA. Frazil. A randomized block design %%asusedwith each plot containing 45 plants/treatment. Planting took place in Nov. 1978 using 20cm cuttings planted horizontally at I x I . 10 cm in depth. [.valuatiols ill Feb. and June(4 and 8 mo. after emergence, resp.) indicated that 7 cv., 3 open-pollinated clones, and 19clones of controlled pollination %%ereresistant. Moderately resistant, modeuately susceptible,and susceptible materials were also found. Itigh rainlall. Ri1I 80%, and temp. between 20250(C were found to be ideal conditions to r the tlevelopne int of anthracnoseandconsequenly, plant infection. The use of resistant and moderatel resistant materials in areaswith similar conditions is recommended. (Autthor '" suntintar.) 1 03 

0048
11462 SOUZA FILIIO, B.F. Dl; OLIVIIRA, H. Dl F. 1979. Danos causados 
por Botr'odiplodia em mandioca (Manihot esculenta Crantz). (Damage caused byBotryodiplolia in cassara). In Congresso lhasileiro de Mandioca, lo., Ciuz da Almas-BA, 1979. Anais. Bahia. Brasil, mpresa 13rasileira de Pesquisa Agropecu~iria.
D partamento de lnfornlaq,'o e l)ocumertta,-5io. pp.413-417. Port., Suni. Port., 
Ln,,l., 5 Refs. 

Cassava. Boi ' yodiplodia theobromae. Cultivars. Resistance. Plant damage. Field experi
ments. Brazil. 

Field and lab. expt. were conducted to detect differences in susceptibility of 6 regionalcassava cv. (Manjari, Sutiruf, Xico Vianna, Aipim Cachociro, L.;,stradeira, and Moreninha) toBotryodiplodia theohromae, which caused damping-off ai-d dieback of cassava in thenorthern region of the state of Rio de Janeiro, Brazil, during 1978 and 1979. Damping-offwas more marked during the rainy season; dieback symptoms during the dry season. Fieldobservations and lab. trials indicated that the reiodaI cv. Manjari was resistant and pre
sented good agronomic characteristics. (Author'ssummar) [.03 

See also 0071 25 



E04 Viroses 

0049 
11468 PEREIRA, A.S.; COSTA, A.S. 1979. Estudos sobre a disseminaqo em 

campo dos virus do mosaico comum e do mosaico das nervuras da mandioca. 

(Studies on tihe dissernination of cassava common mosaic und vein mosaic vinses 

under field conditionsj. In Congresso Brasileiro de Mandioca, lo., Cruz das Almas-

BA, 1979. Anais. Bahia, Brasil, Empresa Brasileira de Pesquisa Agropecu,'ia. Dc

partamento de lnformnaq;o e Documentaq-o. pp. 4 1 9-423. Port., Sum. Port., Engl., 
4 Refs. 

Cassava. Cassava common mosaic virus. Cassava vein mosaic virus. Virus transmission. 

Cultivars. Cuttings. Tuber productivity. Harvest index. Field experiment. Brazil. 

Ten virus-free cassava cv., Vassourinha, Guaxup6, Ouro-do-Vale, IAC 7-163, IAC 15-27, IAC 

18-13, IAC 19-7, IAC 19-66, IAC 23-1, and SRI" 806 (Guaxup6 type) were planted in alter

nate rows of 10 plants with 2 other var., Branca do Pomar and Gualba, infected, resp. ,with 

cassava common mosaic and cassava vein mosaic viruses. No field dissemination of the 2 

viruses from infected plants to healthy ones was noticed, based on symptoms during plant 

growth cycle. Tests of cuttings from healthy plants confirmed that no infection had oc

c irred. Although the results arc not perfectly comparable, yield data showed that the 

healthy plants of the 10 cv produced a mean 4.5 times more roots than infected plants and 

2.8 times more ahove-groui'd parts (stem and leaves). Yield reduction induced by the 2 virus 

diseases was nearly the same. .4uthor'ssuimiarty 104 

0050 

11458 MLNI)IKS, R.A. 1979. Sintomas de masaico africano em brotaq6es de 
vasos. (Cassavamanivas-semente de mandioca (,anihoi esculenta Crantz) em 

African mosaic- disease symnptonis on nc-it sprouts 01 cassava cuttings in pots). In 

Congresso Brasileiro de Mandioca, lo., Cruz das Ahmas-BA, 1979. Anais, Bahmia, 

Brasil, Empresa Brasilcira de Pcsquisa Agropecu~iria. Departamento de Informaq~to 

e Docunsenta,'o. pp.403-4 I. Port.. Sum. Port., l:ngl., 10 Refs., Illus. 

Cassava. Cassava African mosaic virus. Cuttings. Symptomatology. Selection. Laboratory 

experiments. Nigeria. 

A short-term greenhouse trial was established at the International Institute of Tropical 

Agriculture, lbadan, Nigeria. to determine the effect of selecting cassava planting material 

attack and the advantage of using CAMV-resistant genotypes.on the reduction of ('AMV 
Eighty cuttings of cv. Isunikankiyan (susceptible to CAMV) and 80 from clone 30211 

used. For each genotype, 40 cuttings from mosaic-infected plants(resistant to CAMV) were 
and 40 from healthy plants were planted. A 15% reduction in diseased sprouting was 

observed in cv. Isunikankiyan when healthy cuttings were used and 27.5% in clone 30211. 

(Author's summaryi') E04 
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p17600 AYANRU, D.KG.; SHARMA, VC. 1982. Effects of cassava mosaic dis
ease on certain leaf parameters of field-grown cassava clones. Phytopathology 72 
(8):I 0571059 Engl., Sum. Engl., 16 Re fs, 

Cassava. Cassava African mosaic virus. Clones. Leaves. Chlorophyll. Plant anatomy. Lear
a'a. 

SMature leaves of 14 fleld-grown 8-mo.-old cassava clones with (diseased) and without(healthy) symptoms of the CAMD were assessed comparatively for conen, of chlorophyils aind b, leaflet surface area, leaflet dry wt,, and petiole dry wt, Ratios of chlorophyll a'ami

cillorophyllb were simlar in diseased aid healthy leaves (1.76-2.23:and 1.90-2,20, resp.).

Coin.'of chlorophyll a and chlorophyll b were between 1,35-2.38 and 0. 6 7-1.19mgg dry

wt. resp.; in healthy laves, and 0.84-1.42 and 0.40-0.72 mg/gidry wt., resp., in diseased
leaves, Coren of chlorophyll aand chlorophyll b;,a w{ell as leaflet surface area, leaflet dry

wt and pvtlole dry wt.of diseased leaf samples were reduced significanily '(P < 0.01) by

3262, 37-.17, 2148, 25-54,and 27-51% ,resp., compared with corresponding datafrom

healthy leeves, It is suggested that the bulk of CAMD-lInduced heavy yield reductions ini
 
cassava call be explained on the basis of the diminished chlorophyll content, leaflet size,
and possib. , other aspects onphotosyntheticcarbohydra'teproduction, (Authior'ssumary)
104COO ' ' 

005217599 BOCK, K,R.; GUTHRIIE, 1,Ej. 1982. Control of cassava mosaic disease in 
Kenya. Tropical Pest Management 28(3):219-222. Engl., Sum. Engi.. 5 Refs. 

Cassava. Cassava African mosaicvirus. Disease control. Cultivars. Resistance. Kenya. 

CAMD isone of the most important factors limiting production i East Africa The disease can be controlled by the use of healthy planting material. Plots of carefully selected,
apparently healthy cassava of several cv. of differing genetic constitution were established
 
and successfully kept free ol disease by inspection and roguing. The rate of spread of mosaic
disease into mosaic-free plots over aS-yr period was consistently very low (< 2%and most
frequently < I%) irrespective of cv. type or size of plot (0.02-1.00 ha), which clearly mdicates that CAMD canl be effectively controlled inKenya by the use of mosaic-free propa
gation material. Comparative yield dataindicated that yields of local cv. are at least equal'
to'those of improved resistant cv. and suggest that agronomic evaluation of Kenya cv. would .,
be of great value. (Autlor's summary)E04 ' 

Y 
' 

0053 . . 
.7594 SI'QUEIRA, J,C.; HARRISON, B.D. 1982. Serological studies on cassa
latent virus. Annals of Applied Biology 101 :33-42 Engl., Sum. Engl., 24 Refs., 

Cassava. Cassava latent virus. Serolcgy. Laboratory experiments. Analysis. . ' 

Particles of CLV were purified by a method that yielded up to-3 img/l00 g of systemically
infected Nicotiana bentharniana leaf Specific antiserum was prepared and used for ELISA,
which detected purified virus at 5 ng/ml As estimated by LLISA, CLV antigen reached agreater eoncn. in leaves of N, benthamiana plants kept at 20250C than Il e

30C, CLV was also detected in leaf extracts of naturally infected cassava plants kept at
250C but its conen. 
was only 1-7% of that in comparable extracts from N. benthamialna.
 
Staining sections of A'. beniamlana leaves with fluorescent antibodies indicated that CLV
particle antIgen accumulates in the nuclei of many phloem cells and of someells in other

tissues. In tests on mosaic-affected cassava plants of Angolan origin, 3 plants were found in

which CLV could not be detected by either ELISA or iimmunosorbent electron microscopy,

or by transmission to indicator plan s This suggests that tfie mosaic symptoms were caused 

I 
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such agent was detected by electron microscopy ofbv ,kpathogen other than CLV, but no 
to BGMV. Evi

leaf extracts. Three kinds of serological test indicated that CLV is related 

dence wa-: also obtained of a distant relationship to beet curly top virus but none was 

detected to 4 other geminiviruses. (Author's summtr') F.04 

0054 
17593 MOIIANRA], V.: N.\RIAYANASAMY, 1). 1981. Hastening symptom 

of cassava mosaic virus infection. Indian Phytopaexpression for early detection 
thology 34(3):372-373. Inl., 2 IRefs. 

Cassava. Cassava rnosr 	 cvirus. Syinptonatology. Laboratory experiments. 

mosaic virus infection is described. Single
A new techi lue developed to detect cassava 

in pots with sterilized sand. These
budded cuttings trom lCiseased plaints okereused, planted 

a rectangular iron tank filled to 1/4 of its 
pots \sce placed onl 	 a platti rm kept inside 

ethylee sheet. The no. of days to gelntiuauoiiald cOVered tli a tsol. 
and for sylptOl e.\preSsisl \ere ricorded. It \%as demonstrated that germination
capacity ssitli \%atcr v 

was
 

earlier in the presence of highi humidity. I)isease symptoms were observed 15 days earlier 

than illthe case of cuttizles gerininated under nornal conditions. This method allows the 

in large-scale testing. (Surlnosars' by IS. Trans. by L.M..)early detection of virus infection 
L04 

0055 
I.A. 1982. The isolation and characterisationCOuTrTS,18101 AI)l JAI , (;.o.. 

of a virns from Nigerian cassava plants affected by the cassava mosaic disease, and 

attempted transmission of the disease. l'hytopathologih,, Zeitschrift 103(3): 

198-210. litgl., Sum. 	 e lI.t;erts., 36 Refs., Illus. 

mosaic virus, Disease transmission. Cassava latent virus. Isolation.
Cassava. Cassava African 
Laboratory exlperimenlt.s. 

in Nigerian cassava is described, but attempts to transmit the 
Tile symltotatolog. 	 of (AMI) 

clones to health seed-derived ca ssava plants by nechanical inoculadisease fronm i teetcd 
transmitted by bud-grafting of

tion of iinfeetCd lealsap failed. The disease could soily be 

buds onto healthy plant steus. Leal hiotingeisates prepared fron CAMt) affectedinfected 
benthiamiana, %%hich cassava elicited synliptolls oinseveral species of Nicotiana, totably Al. 

proved to be the mtost sensitive assay at propagation species. The purported pathogenic 
ikotlated and purified from systemically infectedagent of ( is CLV, s\hich his bt-IAMD 


dass after iitoculatiolt by differential centrifugation. TheN. henthamiania leaves 14 28 
host 	 raisce of CLV is apparently lirited to the IFuphorbiLcae arid Solaisaceae.. ,,O/ 

virus/100
A, ratios of purified virus pr-paratios s cre 1.6 -0.08 atals as. yield of 3 trs 

o 
g of tissue. lI~Cctroi microscopY' ol the ptirified virus revealed the presence of polyhedral 

) 

18 tim in ) usually occurring as paired structures about 11 x 30 nin illunfixed

particles 
infectious single-stranded DNA of itol.

seuatively stiined preparations. The virtcLiUaiteiL 

st ca. 0.77 x tOWd 1Lsd- capsid proteis ol apparent nsol. wt. 26,300 d.It has not been 

otCAMDI) iniNigerian cassava, and the pathogenicproven that (LV is the causative :i-Wiet 
have now been purified'tatus of the virus re-niais utikino\\ n. ITee Africati isolates of CLV 

are strains of the virus, or isolates of
and partially characteri'id, btll tether thee isolates 

the saie strain is lit kitos\ In.Slight differensces in host ratlge he\\ eels tite isolates usay only 

reflect differiig a;say cotnditionts. SeisitiV serfotJiLa aridmolecular biological techniques 

must be used irs the futur- to r %olve theew aspects. lothor's sunotiarY') 1h)4 

0056 

Lntersuchungen 1ber die Befalls-Verlust-Relation13738 DI N(;I.,hII.J.180. 
beim "aniokmosaic in Togo. (Inresligationson [lie disease ihtensitt'/crop loss-

Togo). Zeitschrift f ll Ptlanzenkrankheitenrelationship of cassai'a mosaic itt 	 und 
19 Refs., Illus.Pflali/e1LlhutZ 8710/1 1):607-620. Germ., Suns. Germ., Ensgl, 
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Cassava. Leaf area. Photosynthesis. Cassava African mosaic virus. Epidemiology. Taber
productivity,.Plant damage. Togo. 

A procedure to estimate yield losses ill cassava Nkas develop ed. It is based on the estilationof (lie loss of leaf assirmilationi area due to virus attack during a vegetation period ot'6 mo.Using this method, yield tosses bethsten 34-41% 5. ere deternicd for Vs'i. ;owta and 3866% for Kataoli. A significant correlation t\istcd ill mnist cxpt. het\ eel, tic toss ot assinilation area and the loss in DIk wt. (if roots. (.-luthor's . tinmar,) 1 04 (OO 

005718124 NAIR, N.G. 1981. Relationship betvsecn cassava mosaic disease spread andwhitefly (Bemnisia tabaci Gen,) population under different insecticide treatments.
Journal of Root Crops 7(1/2): 15-19. lig!., Sum. lingl., 12 Refs.. Illus. 

Cassava. Cassava mosaic virus. he'misia. Insect biology. Insecticides. Field experiments.
India. 

The effect of insecticides, applicd at ronthlyth iterrvals. or the spread ot cassava mosaicdisease in India and on tile population o! Miietllies I liemi.'a tamacit) %\Nastudied ill a fieldtrial conducted for 3 seasons. A hybrid casava var.. 11-26, o%%Ud. ieatients COnsistedof' 2 systemic granules (Carbofuran and disillfoton), 2 emulsfiable concentrates (dimethoateand methyl denieton), 2 foliar protectant (carbari* and leritrothion), and I check(water spray). Population density of' itellies \%as recorded just telore spray applicationsat monthly intervals, Total no. of imrmature staces of the %hiteflies fromn 9 salpllil units\%ere taken from each plot. Data on lisease pread (plants sho\ing synptoms) %%erealsocollected. Results show that sshitetlh polrsillatIons varied NieL'ifticarltlv trCte, eoarsbetsseen o. within a given year. No sienilicant ditlerencs ill 
arid 

disease spread \,a%recordedfor the different insecticidal treatments. (Author's snotilnor)'1.04 1:01 
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FOO PEST CONTROL AND ENTOMOLOGY 

F01 Injurious Insects and their Control 

0058 
18112 IIII A(; AM. . I81. Natural enenies and alternative hostplant of the 
cassava inealybug, lPhinacozIIS Maiihoti (Ihonoptera, I'seudococcidae) in soui
eastern Nigeria. Resuc dc tooihrgie Atricame 95(2):433438. I'gl.. Sum. Engl., 19 
R c Is. 

Cassava. Pht/'-ph1CtOee ' ItIMp II.,t ItihIicial coitrol. 1reda tors.. Ilaiil t glasi'oii.Nigeria. 

A larre-,LiIc i lc,iit Ir l ,Ir L,%s/h'hetiaet (uvv'ei ihott \a I st observed in SI: Nigeria 

ill 1979: \%ithit t IV\\ Iit. It hid ptieatd to iz morraiiva-gross izg areas causilig t ) to about 

80-100% daltieC. IraR buz trultll. rare otl cssava during the wettest uio. (May-I le u 

AUlnustI) tilte toill,sCn.o, p , h 'b,ec it is \\islcd off the plants. Acording to 
obseir ati5~n niade. tihe urttirtiita tetIC evil ti 1'. ntaiihoti is by predacious larvae of tite 
I\eacitId S'algis /ICtM0C anod h tr.i ' ,. -. t,,ih ot itI I are reportedi reyinig oil the 

iteal, bur it I te. Ile hoiiNweia for the met hroc th.-o-lri larri,'s and lII1wraspis 
pimiila have 'lli becil ltrpoitd pr inw or I'. rztartitot ii Nigeria. ihe Cere, rubber tree 

t.tlanihiit elaiilthg. Ii NrIcralotr rubber alld ,rs iip ornamental. is r,,portd for the Ist 

P rthrllrl. tile season, poptulation o1'tlle ils j tood pilalr t o ma I)ir llt Ire ll ,v a coispircloillus 

tile IlieC2 0i1i4, *irroirlp.rr i\ ., hmehrr And Ch'/tisop sp., ocuitred on tile leaves of tile 

Io\%er branthes ot I .I/'rQ1 lrttl.(w,tIr,tlIII \ 11thh( i tillt th1e direct effect of tihe rai ns. hris 

thod plant IIIa be .I . t ti' 1e1t ,illd It'. 1tcLe tos Atter 1therains. (SutmmarY by 
Reviewt-.. / Ipplid I:itomotl ) l l 

I01. )t1rodipho ii n. Cecido
myiidae), a prcd;.tor oil cassava mealybug, Pht'teoelus manihoti Ma tile -Ferrero 
(Ilh loptera: C 'cioidea: l'seudociiccidae) in Africa...\1ile, ie la SOCiCt Iitoino-
IlgiqjUC Jr I lratte 17(3 33 7-344. I t1l.. Suirt. I ,I.. Ir.. 0 Refs.. Ilius. 

18104 II.\ RRI S. K..\t. Q manihoti, sp. (Diptera: 

Cassava. t ir,e iroti. Predators. l)rridiplosismanihotli. intomology. Africa.Ontor r ri/h 

Adults and lar. ac t l)icrodiplros's nmioihoti, sp. it. are desctibed and ilhlistiated ol the basis 
of specitiuens Irout teile ('oiVo RCIIlrli lld Senegal. Luvac feed as predators in egg masses 
of thci.assava in calybuI , Pi0nateocciv mauihoti, oil cassava. I). manttioti, possibly a sibling 

species associatel itth other species if Pseudococcidae, is recordled from Iran, Iraq, and 
Israel. file geographical distribltiolts anid host ranges of all IkloLt1 sie)Ms of Dicrodiplosis 
are sutlittarizet olnt i \orld basis. Autzhors stutmmari) 101 

000 
16689 CI LA. Al.. 1982. Controle biol6gico natural de pragas da mandioca. 
(Natural iiorlobical t uttrd ol cassuaapests). In Projeto miandica, relat6rio 76/79. 

Belo Ilorizonte, I t-presa de l'escluia Agropecu~iria de Minas (erais. pp.39.41. 
Port. 
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,Cassva. Injurious insects. Injurious miles. Predators. Biological control. Brazil. 

A list of insects and mites found in cassava in the region of Lavras, MG Brazil, is given Data are included on their importance, plant part attacked, and natural enemles. Major pests inthis region are Mononychellhs tanaloa, I'atiga illudens, Sciriothrips manihoti Neosibaperezi, N. nlgrocoendea, and h'rlnyls clio. (Summary by J.L.S, Trans. bY L../ 1,01 I 03 

006116223 SOUZA, J.C. D; REIS, PR.; ANDRADE, AX DES. 1982. Levantaien
to da fauna de artr6podos da mandioca (Maniffot esculenta Crantz) na regilao doAlto Jequitinhonha. (Survey on the arthropod-faunaijn cassava b the Alto Jequltinhonha region). Belo Horizonte-MOCG Brasil, Empresa de Pesquisa Agropecuiiria de
Minas Gerais, Pesquisando no. 44. 4p. Port., ,lbs. 

Cassava. Neosilba perezi. Erinnyis ello. Scirtothrlps manihoti Monon'chellus tanaloa. Insect 

control. Brazil. 

The following insects were found in cassava crops in surveys conducted in the municipalityof itamarandiba, MG, Brazil: Neosilba perezi, Erhnnyis ello, Scirtothrips inanihoti, anunidentified whitefly, and the mite Mononychellhs tana/oa.The degree of susceptibility of 
j cassava cv.- IAC 14-18, Iracema, Mantiqueira, Branca de Santa Catarina, Taquari, IAC 7.127,Sonora, Caapora, IAC 12-829, and Vassour o to the attack of N. perezi (the most severe)was determined. Brief recommendations on the chemical and mechanical control of thesepests are given. (Summary by J.L.S. Trans. by L.M.F.) FO 1 F03 

See also 0057 
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F03 Injurious Mites and their Control 

0062 

11413 [ARIAS, A.R.N.; SOUZA, A. DA S.; MACI'DO, M.M.C. 1979. Controle 
quimico do icaro Monony'chellus tanajoa (Bondar, 1938) em mandioca. (Chemical 
control oJ the casala mite ,lhinoni'chellus tanajoa). In Congresso Brasileiro de 
Manditica, lI., truz das Ahinii-I1A, 1979. Anais. Bahiai, Brasil, Empresa Brasileira 
de Pesiiuis:) Agroipccuiria. 1)epartamen to de Informia;?lo e Docuental'ao. pp.377-

I ngl.. 5 Ref.383. Port.. Sum. :ot.. 

itanloa.
Cassav a..(Jrliottu 6'c/litt Mite control. Acaricides. Brazil. 

the I,,cola .\gronoiiia of tlie U. Federal da Bahia, Cruz das 
Almas. Brazil, to determine the efficiency of chemical products incontrolling the cassava 
initC, 3l0on1OIlus'hilit tlanaIoa, ill ;'aiV. PiIla. lreatinehi included out ethoate 

A held trial \%as carried Out it de 

cka c (igal; s 

(0.12%,l.), %,iiltlts-clhs((.08% .i.),cllorohitiilate (0.05% a.i.), phosalone (0.07% 
a.i.), arid thc check. Oil the h1im efficientof tie data olbiaincd, oliethoate was the most ill 

Crilitrolling .11.taitaloa, ('lionCd In tlhrNaloiiC ,ildJAinpios-etllyl. Altirougi citlnical 
c1iiro pltiOVcio th clflc!L'il. %,ii.IcvistaiicL coit tilCs to ie.coinsidered i1.;more effectivea 

attd dur;hle conlrol. (,Iithor'tlrlnat'i l', '03 

0063 
17578 1Ill RRIZ, J.;I'I INNI, J. 1981. Quelques donnes sur lIsacariens 
Tetranychidae attaquant les plantes cultiv~es au S~n~gal. ()ata tctranychidon 
ilites attac'king cultivated phint.s in Seni'gal). Agronomie Tropicale 36(4):391-394. 
Fr.. Sum. Ir., 12 Refs. 

eossi'pii. I:'tdtctraniic/nsCassava. Oligotmo'cintt iodi. Injurious mites. Insect biology. 
Senegal.
 

As a result o1a sJ is ofinilecollecii1ts Oil crop)s (cassava, groundnut, inaize, rice, sorghum, 
soy i.)cn, cucuiiher, and pl in('asaitialnce, Senegal, 8 species of' tetranychidsl'igtia sp.. taa) 
were identilicd, ol Muhich ()liouc hus goss"pii was recorded for Isttime ott cassava i 

Scntleal Ittl'ltral'chls itliodi iltgroundntit and cassava was already known in that 

ctlilr'. Notes Irc Oilltil iorplol gy, history,pisCll rt iost plants in other countries, atid 
billlgy , including Iedin ind nature of the daniage caused. (Extracted fromliabit, the 

' Appli'd 'ntotmology) 103siuntiari' YI' o .o1 

0064 
17582 BYRNF, D.II.; GUI.RIIRO, I.M.; BELLOTTI, A.C.; GRACEN, V.E. 1982. 
Yield and plant growth responses of Monon,'chelhs mite resistant and susceptible 
cassava cultivars under protected vs. infested conditions. Crop Science 22(3):486
490. [:il., Sun. Ingl., 17 Ri'fs. 
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Cassava. Alononychelhs caribbeanae. 11. tanajoa.Cultivars. Resistance. Plant damage. Tuber 
productivity. Plant height. Leaves. Growth. Colombia. 

Root yield, propagation material yield, and gros, it re spitonses to J1onott'chdlhoS nlitC (Acari:
Tetranychidae) populations, and foliage danaice ratings of resistant aid Nusceptible cassava 
cv. (previously determined by loliage damage ratins) conmparedwere in protected and 
unprotected plots. Thewe paiaincters were used to ,onlirn the level ol resistance, relate 
foliage danmage estimates w\ith econoliic yiCld edoctit0n1, aCid study the eCeral efect Of 
mite attacks oil cassava. On the av., cassava cv. selected as susp-pliblc il larger rcltiCions 
it leal' size, leaf life, leaf form ation rate, plant Ieight. root yield, yicld of propagation
material, root wt., root no., and % nttiketable roots thatn did tle LV. lientesistant IC 
conpared with their tespective perlormaice in protected plots. The av. yield loss for 
susceptible cv. \was 73% for roots and 67% for propagation niatri:a, tile respective losses 
for the resistant cv. were 15 and 19% lel'r rit,:oontir': 'or resistance (foliage damage
ratings) was correlated \sith mite densitv and associated %kithtie % yield loss caused by the 
mites, indicating this criterion's potential vAtic in uture breeding elforts, although ex
ceptions exist due to tie presenc 0f tolerance. (Auothor'"st tnmari,) F"03 ('01 I)03 

0065 
11414 I"ARIAS. A.R.N.; Zi M, A.('. :11. ('111MtANN , I'.IIlW. 1979. Flutuayuo
populacional do ricaro da nianilioca ,loroolrh,,'lh'r tmaoa (Bondar, 1938) em 
Cruz das Almas-Bahia. (lhctuatio o :f .Motiotrr.hlostaiajoapopulatiot it cassatva 
crops in Cruz das .,hnas-Bahia).In ('o ngreso Brasiletro de Nantioca, 1Io., Cruz d as 
Ahnas-BA, 1979. Anuis. Bahia, Brasil, I inpresa Brasileira tic Pesquisa Agropecuria.
Departamento de linforiml'o L I)oculnenta(,l'o. pp.385-391. Port., Stit. Port., 
Engl.. 4 Refs., lllus. 

Cassava. Moton3chelhs tariajoa.Insect biology. Brazil. 

A i-yr survey (Sept. 1977-Aug, 1978) ol the population ot the neotropical cassava mite 
(Monortvchellus ta a/oa) oil a I -ha field it Cruit das Alnas, IBA, Brazil, shoed a high
relationship between rainfall and mite reduction. Since the Rif shoved oly a slight
variation throu'ghout the yr. suppression ot tIre ntite prpulatiton cannot be attributed to 
increased RII. It is probably tiue to tile ittacicnrit-ot" tire active stages oft). tanapoa Ironi 
the leaves by rain. IHighest population leels ocUirrCil froot (ct.-Nov. stith p,.il: infestation 
in Nov., too. of tile lowest precipitatotn. (.ltthor'"suirtmtarl') 1 03 

0066 
18114 BYRNI.. 1).11. GUI RR :(, J.M.; lILIOTTI. A.C.: GRACI' N, V.E. 
1982. Behavior and development of'loronotclhisrartajod(Acari: Tetranychidae) 
on resistant and susceptible cultivars of cassava. Journaltit Iiconotnic EIntotology 
75(5):924-927. ILgl., Stun. [tigl., 14 Refs. 

Cassava. Motoriv/tycdls tarta/oa. Insect biology. 

The biology of Mononcthi lhh tiuao oil reistant anti sucepttlc gecnotypes of' cassava i its 
studied by usillg tle ICaf tisc pr'CCedorc. Mite biology was a'ffecteCd distinitly ly different 
resistant sources. Among thew efft-cts serc th, lovscritig of lecutrdity. preference, larval and 
nympial survival, idult lirnvvity, id tile rTate of deveilpitit as compared vith the sus
ceptible controls. The I ('ol 1434 iesisttnt sar. had tiretnost severe effects ott mite develop
ment, survival, and preference. M Bia 12. although ,htiuit Itighilevels if resistance in the 
field, had intcMlCdiatC effeCts oinMite sUms iVAirl llrftrece. (Authorssunimary) 1:03 

See also 0060 0061 0071 
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GOO GENETICS AND PLANT BREEDING 

0067 
16684 CORREA, H.; RAMALIIO, M.1. 1982. Estimativa dos parimnetros gen6ti
cos e fenotipicos para caracteres da mandioca. (Evaluation of genetic and phe
notvpic parameters of cassava characteristics). In Projeto mandioca, relat6rio '6/ 
79. Belo Ilorizonte, Fropresa de Pesquisa Agropectuiria de Minas Gerais. pp.115
116. Port., 3 Refs. 

Cassava. Genetics. Inheritance. Productivity. 

Thirty-six cassava cloncs %crc ised to assess genetic arid phenotypic parameters of the 
characteristics root prodUc ;ion (x)and branch production (y) and to estimate root and 
branch production/plant/crop yr in order to conduct inter- and intraphenotypic variance 
trials. Environmental factors likewise affected both characteristics x and y, genetic variabili
ty being greater for x.A high positive correlation exists between both characteristics; if , 
clone is selected for increases in y, x will also increase. The phenotypic and genetic corre

= 
lations between x and y are A. 0.7647 and rfXy = 0.8010. (Summnarryhi, .. Trans. by
X5L.M.F.) GOO 
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GOI 	 Breeding, Germplasmn, Varieties and Clones, 
Selection 

0068 
17564 MO1, C.C.: AL.AN, J.J. 1973. Methods for inducing mutations in cassava 
and the possible uses of tie mut ants. In Induced Mutations in Vegetatively Pro
pagated Plants, \cnna. 1972. Procceding, of a Panel. \'ienna. International Atomic 
Energy Agency. pp.67-74, tngl., Sun. lntl.. 6 Refs., Illus. 

Cassava. Mutation. Irradiation. Plant breeding. 

Since cassava can be propagated .exually as well as vegetatively, seeds, stem cuttings, and 
pollen can be irradiated as a method for mutation Induction. Wlie the eficiency of these 
methods for inducing ntiations in cassava has not been thoroughly evaluated, pollenl irradi
ation appear; to have certain ad at-tages. It eliminates the chimera prtduction and allo\ss 
an early evaluation of the rllltLed characters. Sotie mutants front pollen treatments \\ere 
especially vigorous and manythave value in the breeding progran. Only 2 locations are 
known to have used nutation Inetlto(l for cassava breeding: India and Costa Rica. In India, 
yield improvement is the primary objective; in Costa Ricacv. of early root ttaturit and free 
of hlydrocyanic glucosides arc being sought. (Author's stinotartv) GlI 

0069 
17597 NASSAR, N.M.A. 1981. Registration of Paraiba 10 cassava germplasm. 
Cassava Newksletter 9 :13-14. Ingl.. 7 Rcfs., Illus. 

Cassava. Cultivars. Germplasm. Brazil. 

Paraiba 	 10 kN developed fromas the cross Manihot dichotomna x Jf. esculenta cv. Catelo. TIre 
former is a wild, woody, :ree-like species that rarely fotns tubers and is native to NL Brazil. 
F, plants selected for early maturity and tuber formatio.i gave marketable tubers in 6 trlo. 
compared with 10 tio. incv. Catelo. Paraiba 10 growks vigprously, is easily reproduced by
cuttings, and reaches about 2 in in height. [arlv maturity rra:,es Paraiba 10 suitable for tire 
seriarid regions of NI Bratil. (Suoitnar.v itI'lant Breeding ,1bsracts) G0 I 

0070 
11737 IL 7KtiDA, W.M.G. 1979. I'roduq'o e seleq" -eliminar de novos Iibridos 
de mandioca (Manihot esculenta Crantz). (i'roduction and prelinlroarr selection of 
nest cassaia hybrids). InCongresso Brasileiro de Mandioca, lo., Cruz das Almas-BA, 
1979. Anais. Bahia, Brasil, Empresa Brasileira de Pesquisa Agropecuiria. Departa
mento de ltfortna !o e Documentat',o. pp.535-545. Port., Siun. Port., Engl., 9 
Refs., Illus. 

Cassava. Hybrids. Selection. Tuber productivity. Harvest index. Agronomic characters. 
Resistance. Field experiments. Brazil. 
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Cassava hybrids produced by controlled crossings at the Centro Internacional de Agricultura
Tropical were evaluated and selected at the Centro Nacional de Pesquisa de Mandioca eFruticultura in Cruz das Almas, BA, Birazil, during 2 crop cyci.s. Selection was based onlgeneral iiant appealance, root ,t.,and Ill. A great phenotypic variability was observed.
Some of the selected hybrids yielded 8 kg of roots/plant. A positive correlation was observed between root M. and Illfor both sexually and asexuadly-propagated hybrids.
(Author's sutmmarY) (101 D03 

0071
17508 LENOIR, IH.; MATIIIIU, G.; BFlAULIF,U,G. 1981. Rtsultats: racineset
tubercules. (Root adtt to hcr crops). In . Recherche agrononique appliquce
region dU Nord. Resultats stir laperiode 1977 i 1980. Haiti. Programne Agricole

2 8 de l'Organisnie de l)6veloplpemet du Nord. pp.1 9 - . Fr., Illus. 

Cassava. Cultivars. Field experiments. Adaptation. Tuber proxluctivity. Starch content.
Sweet cassava. Bitter cassava. Cercospora hennintgsii. . carihaea.C. ricosac. Silba pendula.
Injurious mites. Resistance. Ilaiti. 

The results of'several trials with bitter and sweet cassava conducted in northern laiti during1977-80 are given. ltocal var. Madame Franois yielded 18 t/ha in a plant density trial. Aplant den sity of 10,000 plants/h a is recoin ile tided lor nionoculture; lower densities shouldbe used in association. In(;rand lPr (silty soils) good yields were obtained, var. CMC 40(CIAT) being the most promissory. In another trial . 'ol 1684 (CIAT) gave the highestyield. These results should be verified in var. trials. The presence of diseases and shoot flies(Silha pCndula) was recorded, introduced vat. being more susceptible. In a comparative trial
conducted in Acid du Nord (clay soil with 50-100-100 fertilization), CMC 40 gave a yield of37 t/lia: tllm,var. is currenitly being released %kiththe nane of Madame Jacques. Descriptive
data arc iven. (Simimariy i !.1. Trans. b I..M.I.) G01 DOO 103 F03 

See also 0037 0043 
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HOO NUTRITION 

H01 Cassava Foods and Nutritive Value 

0072 
18115 COLLINS, J.L.; TEMALILWA, C.R. 1981. Cassava (Manihot esculenta 
Crantz). flour fortification with soy flour. Journal of Food Science 46(4):1025
1028. Engl., Sum. E'ngl., 17 Refs., Illus. 

Cassava. Cassava flour. Protein enrichment. Soybean flour. Nutritive value. Organoleptic 
examination. 

Soy flour, CP 53.8%,, skas mixed, 5-20%, with CF,protein 2.1%. Soy flour increased the 
chemical score of the e sential amino :,cids (IAA) of cassava but the EAA composition was 
still well below that of the FAO icference protein. In studies with rats a diet with 
10.6% protein ffom cassava and soy flours (4:1) haJ a PER of 1.55 compared with the 
adjusted value for cascin 2.5. Rats given diets with 1.7 a;id 3.6% protein from 100 and 
95% CF lost 0.73 and 0.37 g bodywt. daily whereas there was no sub.stantial wt.change in 
28 days on a diet with 5.6% protein from a 90% cassava mLxtuie. Addition of soy flour up 
to 15% improved the appearance and eating quality of cassava dough. (Surnnary by 
Nutrition A bstracts and Reviews) 1101 

0073 
17568 SItlROSE, I.; AGUIRRE, J.M. DE; FE'RREIRA, V.L.P. 1978. Aplicaqao 
do delineamento escalonado ("staggered design") no estudo da vida-de-prateleira do 
produto alimenticio farinha de mandioca enriquecido corn residuo do extrato pro
t6ico de soja. (Application ofa staggered experimental design to study the shelf-life 
of cassava flour enriched with soybean protein extraction residue). Coletinea do 
Instituto de Tecnologia de Alfinentos 9:313-334. Port., Sum. Port., Engl., 9 Refs., 
Illus. 

Cassava. Cassava flour. Storage. Timing. Organoleptic examination. Statistical analysis. 

The staggered exptl. design procedure of Gacula (1975) was applied to determine the shelf
life of a 60:40 CF/soybean protein extraction residue blend packaged in polyethylene bags 
and stured at ambient temp. for < 125 days. Organoleptic quality was evaluated by taste 
panels on a 7-point scale every 14 days up to 104 days of storage, subsequently every 7 
days. A table of results is given. Normal, lognormal, exponential, extreme-value, and Weibull 
models were evaluated; the Folmogorov-Smirnov test was used to determine goodness of fit. 
The results show the Weibull model to be adequate for shelf-life prediction. The product 
developed a very slight to sla'int off-flavor after 105 days at ambient temp. (Summary by 
Food Science and Technology Abstracts) H01 102 
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H03 Animal Feeding 

007416280 PERIE;Z, J.N.; CASTAING, J. ;GROSJFAN, F.;CIHAUVI:L, J.;BOURDON,
D.; LILJIL.lI:T, NI. 1981. Valeur i~nerg6tique de deux types de manioc et utilisation compar6e dans les r6gimes du porc en croissance et du porcelet: synth6s desr6sultats d'une concert6e, I.N.R.A.-I.T.C.F-Ip (lnergy ral, oftwo ty'pes of cassaa and cmpariyson o] their usc in rations fo~r growing pigs and piglts: synthesisof results of a study, INR.,-I. T.. I..I'.). Joniries de ia Rccherche Porcine 
en France 13:125-144. Fr.,37 Refs. 

Cassava. Cassava meal. Pellets. Digestibility. Feeds and feeding. Fattening. Finishing. Swine.Animal physiology. Animal nutrition. Dietary value. Feed constituents. 

T %o types of'cassava, one front Thailand (TI')and one from Malawi NI1),were conpared re-Larding digestibility (Ilnstitut Natioal LieReClerChes AgronouiqusCS, INRA, trial A) anddifferent zootechnical parameters dInstitut [lchnique des (trales et des Fourrages, ITCF-Institut TchInte dr, Pore, ITP) in gro wing pigs Itrials I1and C) and inpiglets (trial D).Information is included origin,on lkttormation, chcmical and bacteriological characteristics, and mycotoxin analysis of the raw material; used. Intrial A, the incorporation ofcassava Up didto 50% not decrease feed intake of conlined castrated Large White males(30.1 kg wt. at 91 days). lInergy value %%as 3640 Kcal for T and 3930 for NI,determined by2 methods of analysis: regression and difference. In trial 11.there was a significant interaction sex x treatment (P < 0.(11). A level of 30% 
 ,'issava type T enhanced wt. increase in
 grow ing males. In the finishing period the cassava-bas

control (maize and soybean cake, 76 and 20% 

d diet had a higher intake thantthe 
, resp.y. Throughout the entire period offattening (23-103 kg) there were no differences aiiong diets for niah, . hit there was a
depressive effect in females fed cassava, %t. increase/day being 33, 94.3, and 96.3% and the
index of intake/day, 107.6, 105. and 104.7% (15% cassava type Tr, 30% cassava type T,and 30% cassava type M, resp.), comrjared with the check. In trial C, the incorporation of30% cassava types T or %Idid not 'ary the performance of growing animals significantly,although the index of intake (P < 0.01) of finishing fermales was slightly increasedwas Tht2r'.,a significant interaction se% x treatment (1' < 0.05). in trial D the incorporation of 10and 20% cassava did not have signilicant effects. Eighty percent of the icat carcass seasclassified as grades I and 11used by the l!EC. Cassava-based diets should ie balanced with Nmaterials. The influence ol cassava heterogeneity on its nutritive value is discussed.

tSunnary by I.B. Trans. by L .. /.) 1103 

007517596 R-ED, J.D.: McDOVELL, R.E.; SOEST. P.J. VAN; IORVATII, P.J.1982.Condensed tannins: a factor limiting the use of cassava forage. Journal of theScience of Food and Agriculture 33(3):213-220. Engl., Sum. l-ngl.,33 Refs., Illus. 
Cassava. Tannins. Leaves. Stems. Petioles. Protein content. Fibre content. Analysis. Cultivars. Digestibility. Forage. Laboratory experiments. 
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The chemial lcompositions of leaf blade sam,4es from 9 cassava var. were examined to 
determine whether factors other than cyanogenic glycosides influence the nutritional value 
ofcassava forage. ThlL ncutral-detergent fibre (NDF)contained condensed tannins (CT) and 
high levels of CP (mean 24.1%). The amount af CP in thie NDF that was insoluble when 

>treated with pepsin or protease was highly correlated with the amount of CT inNDF, The 
NDF,pepsin -insoluble and protease insoluble NDF and CT values were lower in 3 green
house-grown var (Llanera, Fowl Vat, and loestua) than in 6 var (Pana, Ceiba, 899, 900,
901, and 903) from 2 localities in Puerto Rico, the Isabela and Corozal substations. Allvar. 
apparently had values exceeding those of temperate forage species. (Sumntary by Nutrition 
Abstracts and Reviews) H03 C03 

V 
0076 

17586 BOTTALICOtA.; LERARIO, P.; FRISULLO, S. 1980. Presenzr .Aaflato
ssine, di zearalenone e di ceppi di Aspergilli produttori di aflatossine il,ampioni di 
farina di manioca. (Occurrence of aflatoxins, zearalenone, and aflatom:igcnic strains 
of Aspergillus in samples of cassava ineal). Zootecnia e Nutrizione Animale 6(3):
209-214. Ital, Sum. Ital., Engl., 35 Refs. 

Cassava.Cassava meal. Toxicity. Aspergillus. Aflatoxins. , 

Samples of CM imported int,Italy for animal feed were examined for aflatoxins, zearaleno
ne, and aflatoxigenic strains of Aspergillus. Low concn. of aflatoxin B, (0.7 pg/kg) and 
zearalenone (90 pg/kg) were found In samples from a,13,650 kg stock of.CM, imported
from Indonesia. In aprevious investigation on samples of CM imported from Thailand, one
sample was found contaminated by aflatoxinB, (9pg/kg) and by high levels of zearalenone 
(3 mg/kg); another sample contained afilatoxi B, (2 pg/kg) and atlatoxin G, (2 pg/kg). In
all samples examined strains of Aspergillusflavus group were present,a few of which, when 
cultured, were able to produce large amounts of allatoxin B, (25-200 mg/kg) and aflatoxin 
B, (0.7-10 mg/kg).:These Istfindings suggest the need of great caution in using CM for 
feed, and. stress the urgency for adequate control measures for imported products. 
rAuthor's summary) 1103 

O 

0077 
18138 ARAUJO, E.C. DE; LANGUIDEY, P.1. 1982. Composiquo quimica, 
consumo voluntirio e digestibilidade aparente de fenos da rama da mandioca,
(CLemical composition, voluntary intake, and apparent digestibility ofJcassa;'ahay ) .
'esquisa Agropecuiria Brasileira 17(11):1679-1684. Port, Sum. Port., Engl., 17 
Refs. 

Cassava. Forage. Sheep. Digestibility. Drying. Composition. Dietary value. Animal nutrition. 

An expt. was conducted with 2.yr old castrated wethers weighing 42 kg to evaluate the 
chemical composition, apparent digestibility, and voluntary intake of cassava hay using tie 
conventional method of feces collection in a completely randomized design with 6 repli
cates. Haywas made from the tipperthird part of cassavavar.Caravela plants, obtained from 
a 10-12 mo. old planting. Two processes were used: natural dehydration in sunlit areasand 
artificial deLhydration in industrial furnaces using firewood. Chemical analysesand digesti
bIlity coefficients were: CP, 222.21 (57.09):and 2.3.12 (36.81); crude' fiber, 24.89 (30,92)
and 27.35 (33.70); ether extract, 7.36 (38.41) and 6.83 (43.87); N-free extract, 36.22 
(48.52) and 32.88 (51.94): and DMI, 88.34 (42.60) and 87.96,(41.03), giving.TDN values of 
43.12 and 41,54 for the istand, 2nd process, resp.,on a DM basis. There were significant
differences betwyeen the digestibility coefficients of CP (P < 0.01), the digestible protein
(P < .01),and the digestible fiber (P < 0.05). The voluntary intakes of DM, CP, and TDN
(g/kg W 0"s)for the Istand 2nd process, were 69.95 and 78.33, 15.82 and 18.47iand 30.14 
and 32.74, resp. (A uthor's summarYo 1103 . 

-. 

See also 0045 0084 0091 
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H04 HCN Toxicity and Detoxification 

0078 
16299 COOKE, R.D.; COURSEY, D.G. 1981. Cassava: a major cyanide-con
taining food crop. In Vennesland, B.; Conn, E.E.; Knowles, C.J.; Westley, J.; 

Wissing, F., eds. Cyanide in biology. London, Academic Press. pp.93-114. Engl., 79 
Refs., Illus. 

Cassava. Cyanides. Analysis. Cyanogenic glycosides. Enzymes. Biochemistry. Toxicity. 

Aspects regarding cassava cyanide toxicity are reviewed and discussed. The nature and 
extent of cyanide toxicity of cassava are described an(' ;e liniitations of current assay 
methods are discussed. Problems involved in sampling, especially the distribution of 
cyanide within cassava roots and the inter-root variation in cyanide content, are discussed. 
Breeding schemes to reduce cassava toxicity are briefly described. Finally, the effects of 
processing (dehydration, soaking, ,nd boiling) on the cyanide content of cassava are ex
plained. (Sum mary bh IDITEC.Trans. by L.M.I.) 1104 C03 

0079 

16298 NARTIY, I. 1981. Cyanogenesis in tropical feeds and foostuffs. In 
Vennesland, B.; Conn, E.I.; Knowles, C.J.; Westley, J.;Wissing, F., eds. Cyanide in 
biology. London, Academic Press. pp.115-132. Engl., 45 Refs., Illus. 

Cassava. Cassava products. Cyanides. Fermentation. Biochemistry. Cyanogenesis. Toxicity. 

The chemical origin of IICN in tropical crops, with special reference to cassava, is reviewed 
and discussed. Although the synthesis and accumulation of cyanogenic materials in cassava 
tissue is genetically controlled, factors such as soil, humidity, rainfall, and season have great 
influence along with intrinsic factors such as valine and isoleucine levels, the activities of 
synthetic as well as hydrolytic enzymes, transport, storage, and degradation of these 
materials. Cyanogenesis in cassava varies with plant age and among clones :and cv. Consider
able variations have been found at different times during the day. All naits of the cassava 
plant are capable of synthesizing cyanogens. The bacteria involved in he fermentation of 
cassava roots during gari production and their biochemical relationship with HCN content 
are discussed; special reference is given to Pseudotonasspp. Finally, the diseases caused by 
cyanogenesis in cassava are discussed, especially endemic goitre, depletion of the sulphane 
pool of the body, vitamnin B, deficiency, cretinism and mental retardation, ataxic 
neuropathy, and in the s'orst cases, death. (Summary iby EDITEC. Trany. by L.M.F.) 1104 
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100 PROCESSING, PRODUCTS AND USES 

101 Cassava Starch and its Properties 

0080
17584 CtIIU, CA.; RLj'TLNII..R(;, M.\\. 1980. Cold-water dispersible, gelling 
starch. United States Patent 4,229,489. 8p. lug.. Sum. Fngl. 

Cassava. Cassava starch. Patents. Uses. Modified starches. 

A cold-water dispersible, modilied starch characteri/ed by toring a gel havinig a Bloum 
strength of at least 50 g in prepared by reacting a cassava stach %witha crosslinking agent to 
within defined Braliender visct.sity linits: converting the cross!linked starch in a sulTicient 
amcunt to provide the modified starch with gelling properties: and drum drying the cross
linked and converted starch to obtain the modified starch product. The gelling instant starch 
thus prepar, d is particularly uselul in food systemS of the type shich gel upon standing, 
such as pie filling, jellies, and puddings. (Author's sumnma-v) 101 

See also 0019 0084 
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102 Uses, Industrialization, Processing and Storage 

0081 
16295 NIILFONT JUNIOR, W.N. 1978. Balanqo energdtico da produq'o de 
icool de mandioca. (l:'n'rgv balance of cassava alcohol production). Fortaleza-

CA, Universidade Federal do CearA. 13p. Port., 5 Refs., Illus. 

Produs To e Utiliza,;o de Finergia de Biom assa, 
Centr o NacitOal d 'esqUisa de Man lioca e FruticuIlto ra-('NPMFl1![NI 1BRAPA, Cruz 
das Ahnas-BA. 1978. 

Paper presented at I'aivl soibre no 

Cassava. Uses. Alcohol. Industrialization. Brazil. 

The Centro de Tecnologi'a Pronion (CTP)stud.xd the feasibility of a cassava alcohol distillery 
witht a capacity of 150 ni'/day that uses traditional processing concepts and the technology 
and equipment available in Braiil. Some variations of a typical distillery are discussed and 
compared witlh an auto lloous su0gar alcoliol distillery. File importance of energycane 
analysis is highlighted and its limitatiOns e\plaiiled. The net energy ratio (NIR), defined as 
the ratio betwleel the energy content of outputs ald tileenergy content of inputs, is 
affected by systci limitations, critcia of energy equivalence, efficiency of industrial, 
agricultural, aid transportation activities, and the type of external source. hititis case only 
tei eliergy flux of ecoiiomnical value as,coiLsidered. A NIR value of 8.7 was obtained for a 
distillery tliat used fire wood and electricity in itssystem. This valeti indicated a positive vain 
in energy investment, comnparable to thie systenii using sugar cane. It is necessary to design 
distilleries s,itha lover enerVy use, uISiiV fuel sources already in the system (cassava 
branches), and generating electricity within the system, taking into account the economic 
balance of th' agroindustrial activity. /Sonmiar' ltyI.B. Trails. hi'L.M..l) 102 

0082 
16676 MILFONT JUNIOR, NV.:PINIIO, S.G. DI: 1978. Alcool direto de cana 
e mandioca: problemas e oportunidades no contexto do PROALCOOL. (Alcohol 
Itrort sugar cane and fron cassava: problems and o;pportitnities regarding 
PROALCOOL). In Seminario sobre Energia de Iiomassas no Nordeste, lo., Forta
leza, Cearzi, 1978. Anais. Fortaleza, Universidade Federal do CearJi. pp.330.373. 
Port., 10 Refs.. Illus. 

Cassava. Uses. Alcohol. Industrialization. Cassava programs. Costs. Prices. Brazil. 

The problems as well as the advantages of producing alcoliol from sugar cane and froni 
cassava as an independent industrial activity are given. The Brazilian alcohol ttarket is dis
cussed along with technical asrects of tlte production process and the energy balance of the 
process or energetic profitability (I-P) of both raw materials, and economical and managerial 
aspects. Autonomous distilleries fulfill PROALCOOL's strategic objectives of economic and 
social profit. Likewise, they have a nultiplying effect ott farm activities and represent a 
challenge to national planning and training. Regarding cassava this is an opportunity to 
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technically improve agricultural and indu strial operations. Aspets related to cnvitomintent
protection and uise (t rcneablc rNSoirccs mre cinillhasiltl.(Suminarvi i I.B. Trans. hi, L.M. 
F.) 102 JOO 

11754 PO RI ().M.(I.M. 1977. Aspeclos agroccon, nicos da cullira da mandiocai 
para produoo, de ilcool. .. groc(oomnlo asp'i,tv.o1 I ('ultiratim lor alcohol 
production). Cru ,,-lI litda .\lnu IInIpr.+J ileiIJ kiC'esjak, .f\'r ctiaia. I4p.
Port., II Ris.. lilt's. 

Cassava. Uses. Alcoihol. Cultivation. (assi aiprograis. Bitra, i. 

The background anid ecolCL0 .IM i ot ,.st,, '1 11,, thlIIII hl,,tdolIn Brazil arc]ip cti c 

given ased (i1 ti0e c'irtnit i
1 Lcpeit. lid.lccV ll 1) It I IICII lll IIll ' TIcd I find iiCs\Iintcriiil sllIrCSI 11 10jI. flih lt'fg IcIh\ I ,il.h AilIc Incl'ded ,long W11ithllr il"s 
pcrspectivcs ofl clgait.i, IIlaI me-scale CthiilI1 i1111 111. If I I ItL'I I rI till' c ilih-Ieit f itic\%d istillerILS, p rset tlcs oI I lcol l f Ii tl , 1,11/.1 ( II1 ll H-IVIlCl A;ii+aIt, ialdproject,. aild ISS I;itulal rc- dLs's'led. IhIc ishcct-lI, 'd lik.e('ill! N.cA-10,ll (IClC'sqtlisadc Nh~ldian L'I'lllti.lc .ii.ih ii(d lti. c (1i1ear1i', ,. , II'IIIl .,Itctl, tllese ir.tclld to
attati a i tional i.,scllh lthe lop. (Suoi,,r /it. I.Ia. . / 1 ii. It" 

1)1084
11574 lI/Z/iNA I-IP).A.:! \ I. !I1lA, I. I . 1. (omportamentti de 
cinco cultivarcs dc ni andioca (.1anh esotilc'itll (Cram/) proc.cdentcs d a regiio deMacapi na produii i de pellets. I'cflt iui' ti ol ti"fcusvara culti'ars f-opi
thI.('api 
racai;, itt('onigreNo Irasihir, d \Itliolh0(. I .,('htt, das Alinas-ItA,
1979. Amsi. Itahia, IBrsil. I i ,pe.iItlIl.i iiadel (iepirta-.. tli,iA t'rope'iiiridi.
ilCnt(o dc I inlaoln,+t,.e cDoiIUIlellt-IIIJI.W. 11.4'-45S Pit., Stiu . Port.. Firl., 8 
RceIs. 

Cassava. Cullivars. Uses. Pellets. Analysis. \\atr cilnteint. Ash conteint. Starch content. 
Cassava starch. 

t'.
liVe CiasNavI' tV. (()iiroi tit\, c l Qilledr,ts,illt 1. i M l llat UIticI tr(in tIec lclpilh \\'r..l' 

region, latil, \kcrC tctctl 
IorIpellt tlltts.,i,ilg. IDtA rsLIIltinI! Ill cilllit.Cl alnd I)PJl'sical

analyses of pllcts aild chips I mra\
inittrial) of till - iratticallY s.%5rc tile' ic.indicating
that a Clos . 

rl;.tjItl ,hiiic it,, hIt\ ram mat rill ,riallt 1 

pellctt/in.,g prccs, did not A ,ln'll 


t etIle it tl tilt p11tV o btained, The 
CltC.till' '.erallilic 'stlLttlIlI pt'lletssin. tilt' tid chils oftiltdiclerCelt cv. ShiosCd i1nil~Ar \isco rallhit chlractcrlstic. nioldid i pllets trom dilTer

cnt cv. Iiave Significant ditlerenc, 
 aihltstle tlit'iiielve,, hIs. vt'\e.\lai clua sa\its ,lightlysIuperi,,: * I OItlheis rtgilrlding dcnsitV Mid re!SistaMlic to bl.ilking. PIet fiber contlnt w\as
 
a limitii factoi.I c'. Miairosa anid 011o VtLrc, had tijier 
 'olltcits thait toi1it ttirrc!s)ond
to the specifications t:,iii,,l by Ic I I(. Rcrdllie tlIer I ('('stilittiicaOiins, ill CV.

presented satisfactory valucs. (hldftlA,r', tlll/larl' 11IM 11i
 

0085
 
16212 S IN ( iO. R ,OA.G. I98Ii. Secador rural de cal*6,cacau, mandioca e 

o tros produtos agropecunirios c inso die(C en, rgia soliar.(IFarm crier bor coj)e.,
cacao, cassaria, attl othier farm rottct t, /tla 'lt'l), Vicoa-Ni CentroNational dc Treintionento em Atnizeni in 5/n c ('KINIRI:INAiR no. 1. 

2 2p. 
i'ort.. 7 Re s.. Ihlus. 

Cassava. Cassava chips. Solar drying. Small-scale equipment. Costs. Bralil. 

A drying bin that uses solar ciergy is (escribed: thlis dricr is the result of'5 yr of research.
Tables and techitical detail, of the systerm which tonsists tf i fan, atd;ihin, a solar col 
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svstemtof. operation \\ith coffee, cacao, aild cassava i , e\plained.lctor are included. The 
Washing-peeling, chip cutting. and the drying unit of tassava processing are described. Tile 

final product has 12-13% MC. the drier cal also be used to sinultaneously dry scveral 

products. (Sumoiary bi 1.B. Trans. by L.M. FK) 102 

0086 
11681 OSPINA, J.Il:.: R()CIIA, J.L.V. 1979. Comparaq"aode trsformasderman
dioca secadas em barcafa solar. (Comparison o] threc Jorms of dr'ing cassara in 
solar bins). In ('\ ngres t) 1rasilcir ti Io., Ctoz das Ahias-BA, 1979.tde andioea. 
Anais. Bahia. Birasil, I tnpresa Irasileira de l'csquisa Agropecu iria. Departamento (ie 

lnform.a0kh e l)Dcurertta ao. pp.483-4 9 7 . Port., Sum, Port., . ngl., 9 Refs., Illus. 

Cassava. Cassava chips. Solar drying. Tcmperature. Water conten t. Brazil. 

1 NthIh'd otll' recerris it 3 diff'crentIlte mroc.s.ll2ll 0 t , . i\.ls ri m) t itia. est.d cut 

\\as : ill cl ,, tiMrrd 01 CI.raWl r .bJcs. I heI, \\lc d1ited Ill lhins in tie still at 32°C and 

43% IM.it.cr t d rhe t t ttallIt'd appro\. 10% 1C and sltooedIst, h .im or. ptdi 

good ualit. l11tall tCliIti, 1. (.' ,i%.i 1orIi'n e \\aas tmoc 0tllcient. It is ic'ornlrded that 

till- It 10 I afte diine the 1ll.1 .hlitruld hriC a MC , 51% it)|prev'nIt deteritration, and 
,' r hIt' es ot itt bins.abruIpt cltaIt.e ill Iren.l lt uiiilil tIC .is od l tttiC ptk . drying solar 

r I iP2Iutl/l, '\ m itomll 

0087 
17563 SAWADA.lAIN. I979. Co.'tribuiq~o ao estudo da obten ao de etanol a 

partir de mandioca por termenta'o conti'nua. (Study ont ethanolproduction roin 

cassavia bi cintttttots I'riterttatior). I'ese Dot oa tlti. Cam pinS, Universidade 

I'stadual dc Calitpitlas. IlacldadC dic I ngetharia de Alimetutos c Agri'cola. 130p. 

Port., Sint. Port., I ifl., 86 Rcts., Illus. 

Cassava. Ethanol. Fermrtentation. Enzymes. Industrial toicrobiology. 

Tle proditttiont ot ethatl t)a LttitintLl [erInCitatiol process, using CM as raw material, 

was studied. Durirtg the I st .tie, 2 methtods otl starch Na'harification were studied: utili

zation o1 commtttrtercial cli/i tits and kitiliiatit ot ettzyttes produced by a contitlioUs culture 

of' Aspereilhtrs I, sanii vat. shirou;aiii.I tt.l lcohol Icrmentati on were carried out with 

Saccharonttcs ccr'ri lae Ilakker- I . The pa attersrof tite enzymatic reaction and tire 

kinetics iof icrooreanist iros\slt. CIz tirt' attd ettanol productiOnt iere obtained with lab.

scale eXpt. or elzylntalic ltsdriilysis of starch and coittiiwocur, i,-rientation. Tile use of' 

cassava as rail material for ethanol produtction througlt a contintutus starch hydrolysis, 
using cottmttercial etzymies oi cotntitous culture tf tullgus, , prUvel to be technologically 

feasible. An overall atalysiys of tite prokcss itcludittr cot.O1101y) sltosed that tile usc of 

cotmncrcial etzt/ tli \,as prottnlilt (Ahutor' sottntarv) 102 

0088 

11762 1I RRI IRA. V\I 1979. Alcool ctilico a partir de mandioca, prodtntose 
subprodu tos: a usina de alcool da PITIROBRAS. (lthart from cassara,products 
and .-proch t l,tI/'I:'TRsBIRAiS afhi l lictort'). Ilh Congresso 1rasileiro de 

Mandiocai. Io.. Cruz das \lms-13A. 1979. Anais. Bahia, 1Brasil. I-nilprsa lBrasileira 

di I'esquisa \grcco1uriri. l)epirttlrCilt di Ittlitorlllaii C[)oCtllllentaq-'i't.pp.171

180. Port. 

Cassava. Cassava starch. Uses. I.flianol. Factories. Development. Economics. Brazil. 

Several ctnrsideratiot s on tile use of cassava starch for tire producticn 'f" ethanol are given 
along With notes oil tile establishment of ait alc',tol factory by PI-TROUIRAS it Curvelo, MG, 

Brazil, as cart ot ;i project developed by the his\liuto Nacional de Fectologa (INT). To 
establish this factory, the recornitnedations aid results i.ff'trials carried out at pilot and 
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,inlj-jndritrial I acLIortI \ICter,taken in to acinlit. Data .i/I.inhi/rn/atin %\c Ic ollIiid allie'INT, IliIlttllt)Lie "'TCuClogia de AIiltIt ((Caipill, Sp), ('entrto Li.T'cLt/l l aPRONION, Andro filetI c\pcrinc. acquired at the D)ctilcr'l ticS. ita Maria ill l.cmn,/isI'alliita, SP. Tle Majlor ptrpoI (i the a+til\ \0ud he t, ilI/vct.iitValItL/lh I,,iCJIal
dcpillcnt, analint: nont 0nIl e 11t I 'ljI/ti,, itild tllc-ie/Ini)li\ ilt pl/,L,,, I/IidctrlkenI 11 1C INT, but iltc,,tal li,,h Co ltions thattile deL11t filthetl.l Ol l/ara//itI 1tit Ill.X 
t tiltI I/ l I'OCt'C\ itMLld,Illidlilt dlit.cICOS/t,the itilit tilef , alll n illlcillar- the

diIUlriti illpr/IOLILCtion a/Id hIndlh "itnatfin alli/lI tr l iira lt 1/I/al//al). f S/erntarl
1:J'BR..II.I. Tans. hi L.M..) 112 

18120 \\ARS..\. S.R. 1980. Properties of // ix idlilei/es extended with s\eeel 
potato and cassava tInIts kalIMpit ('er;minaliain mitrLa/-pa D)ecrie) plyv (x)d.Mas. Sc. licsis. I.oS Baf/i Ij11ive I IthIlllppin. to it [nI IlaIAi . 68p. I: n,,. 
Sum. I lid.,52 Rets., Iu,.
 

Cassava. Cassava starch. Uses. InItlIsrial starches.Adhesi es. 

S\kcLtpotatot and (l \\ert- tried ti e\cI/L'ltS IoL[teaanid Ilellnl lollndcyl dC adhesives.

Propeit's th ICAll'iCS\ier Ct/I/pared \ ilh thos c\texldid Iiiih \\heal flolr, a cmIn/i

C\lCtiilcr ili 10/ti-/tih 
 ill idliIi I .iISL rtCdL eCitSeluetinictitS. KaluIipil ('eritiaha/nlirot'art/a ,.1Il'Ssekl//\ill pit(.'ic,i .J/ ile stIti.t..\\A' eL-d 5 Iactorial
\ 3 \ e\pl. incoullp eli landonlizi'd design L\iih5 ILalitllic.lt, I eIll/IhVCd. The le)pCactors \\efti/ /f

C\ lif/lr aind levelof tllder. TIhIItII' or t\te!lldCr I1ad3 leves. i\ieel p1till, C/ia Vi,
aid \l/iit IHlirs. Th extlender had 5 heit Ial/lC , 

10, 20, 30, 40, and 50 
 Lf resin solidoL n/eat adhesive. Urea forinaldic di adliesiie C\tVilded i11hS\\Cst.l
potato flour developed
good gltehond qlili . ualitIlthe h//L, vI, ILLel Ilall that stexldUd \\itIhile.:
cai,/l ,I ikheat oulr. l'xten'iosi/// a'/I I lc L0t.1p I t S\\eCithel 31% l/tatLo Of 20% (i.) L1 a deprsui//n I'h//CbUlldtlualit \killbC rcljalielylall.Aii/ 1f 
 Plhel//h h/rlnaldth.dt
adleCsive- e\t'ndctd \tihi \\tct pollt fltir prLdiLcId pki L/ ld h//id qu "flit\ih 000tLd /ality.tiallC \LaS hi'Ilr thin that c\te//did t\ith(I, alnd \\asIL/etr tlallthat ei\/Cliiid \\itlhMiltIil/tr. lhc prlP/)OLtd lecvhl oL/ e\ l/Sit arc 40% and 30% Xkeetotr po//tato and cassavaIllur, re p. tI\\ii/d uLrea I/i/c/tihc N\itli ti/ gluehbnd

/htid Ltilh citl or rcill i//om/pli/d
r-q/i/rll/e//ln, /l' 1IIIS,\ Standard SVLc/Ic ti/i ftinorIlN\\'0d for intei/r a/d exterilr typeN
of btond. Nit/t dry sptein/Ilts ixtcie. broke// ill /on,[partIi'I/alI gltidI byl l tI/i/Si phenolicres in, t\hich ut-dtt~Ioli,,Lr prt.'in. finiv.,Ilutlhor'.v 'lm /nairl.)102 

See' lso 0023 0073 01010045 0100 
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103 Industrial Microbiology 

ws ,:0090 
17590 CARRIZALI.Z, V,; RODRIGUIZ, H.;SARDINA, 1. 1981. Determination 
of the specific growth of molds on semi-solid cultures. Biotechnology and Bilo 
engineering 23(2):32 1.333. iLngl., Sum Engl., 23 Refs., Illus, -, 

Cassava. Industrial microbiology. Cassava flour. Fermentation.,Aspergilius.Moulds. Analy , 
As. Culture media. 

The 	determination of growth constants of Aspergilus niger were obtained for semisolid 
4r ,cultures oin CF as u sole C sorice. As a consequence, a technique was developed that. 

eoisOisted of' the use of a packed-bed microicrmentor with aworking vol. of 16 cm. The 
bed -consisted of gelatinized and granulated CF containing mineral nutrients and mold 
spores. Tle CO, producedduring tie respiration was drawn off with a current ofIraiid 
then absorbed in a solution of' sodium hydroxide. The absorption of' C.,'k-P, was 
correlated with the specific gro\wth rate p by means of' the equation P =Kept where t is 
time-and K is a constant. Ammonium nitrogen was used as a limiting substrate and its 
concn was varied- from 0.039-2,5% in dry base. The max.growthi rate, Mpnax and the satu
r.ation constant, Ks, were 0.-31/h and 0.065 mmnol (NI-I 4 )I SO1/g-total dry solids. Substrate 
inhibition was presented and tile constant ki gave avalue of 1.5 mmol (NI 4), S04/g total 
dry solid. The proposed method ishighly recommended for the evaluation of the semisolid 
fermeitation of molds and for strictly aerobic bacteria and yeasts. It can be used especially. 
in the evaluation of tile growth of microorganisms on peanut shells, coffee residues, sugar 
cane bagasse, and other agriculturial wastes. (Author'ssummary) 103 

- -	 OI3~iKW, ~ -- 0091 

-, 	 18118 0BIW,..1977. Chicken manure and cellulose as substrates for 
thermotolerant fungi selected for protein production from cassava. Mag. Sc Thesis. 

r 
-.Ontario, University of Guelph. 192p. Engl., Sum. Engl., 214 Refs,, Illus. - -

Cassava. Industrial microbiology. Protein enrichment. Biomass production. Proteins. Cassava 
starch. Uses. Dung. Cellulose. Analysis. N.Culture media. ' 

Five microfungi (spergillUs ftirngatus 1-2 1A, Cephalosporlum eichhorniae 152, Rizopus 
chhienslsi 180, Mucor sp. 193 and the control Sporotrichum ihermophile M211)'were 
evaluated for SCP production from cassava mash, using chicken manure as the N source.' 
R. hlnirwnsis 180 proved to be the best-suited organism and was chosen for scale f c 
biomass produiction Inthe process developed. A high aeration rate of 3 1ofir// of culture/ 
mlin was necessary before ample growth and biomass production by R.c/wwensis 180 was, 
possible. Tile highest protein yield/g carbohy~drate supplied was obtained at acarbohydrate 
concn of 2% and at a manure N conci. of 1.6 g/1 medium. A max, true protein yield of
 

& 027g/g carbohydrate supplied and aprotein concn. of 15% were'obtained. Stabilization of
 
the pH of the culture at 3.5 during biomass production was not possible when manure alone 

4, . 

i! I::11iI,)i i 1 ~ i ' i1N N ,l~i((!{,1.LhI,2&,i ih "i~il&., : i ,!i ! !''Cii " ,-,1--: iIii::il - #£ 4 ' 



or in conbination \oith (NIl 4 ),SO,, "a Nused unlscs cx lirul rl iuil",\ cmph, ed.jlhc 
low p11 A"it tL'mp. production prCCS CiIpIxIti .1lno st'lf- iCrililiiix And oiil' atm 
50% mortality \Ais iegitmrxd in 42 h i i h hi >lr'-hiliiil i i 01:1. llaj'ilhii'j 171ttlis, 
inserted ,into the iiI r llc l ,1[ditllil i Iiill d Illd idLd I bhl hini s .CtiI I, R nsi 180.I lo1x\'viLI 
lschcrichial 'C)li\,S Co III l tlcVdx ltloxxxvd x lthin30 1h UiliI tlCc ,j t'kt1111ticlxiln i

' 

ll re ilntdttlm ,
empllloy'ed. Fettling All tilt, IhOioma ofl R. chhliv'l \_ 180. A!i[ t tiltt'N,al'a-llal 

to)nIIale vt'\\ia ilI inga Ix t. I 'lhxl to hIt lllillx', llN.I CI i, C\ Ni.' ,ll
t lli ll. Ntx, li1 lx C I(tI)\III 
pos sit)ble c 

O hfu fvo iroini i t'dl il pIn,ject C ch'llm,'152 and .A "lana' 1-21.A "irx 
imostceliilh aytic. lih a, culturie tltrat ,of C. ci,'hhiixi 152 alnd 

ald ofIier toxic Stbsiil (I[dC ilk) l ?llxI llillii IliV ' ofi I IIL ' Jix tliteCALLN' Ai I'Ilh. 

cciilioytit A t itle, tilt' 
A. ]wnigatl'u 1-21 A %Cre hiiiLirtihanthat oI xhxiiS. /liwim, N121 1.,tIiixxieI Ii kiixin Ibe 
hiiglyl,' CcIIuIOI'ti,. Bck ulIUCitfthe greater Ihllwxt.IticAC l\ iliand cxn a C xultl'l xll. (ix-
Migutis 1-21 A, it \\asi xleclttd hlx 5 1tiai flln , 

nton tinllir Sip pi hulxiin xi~t'ilhlxixC. \ 
product (rtctntat) o1 20% ttl pruticl kxIIte'llIt CoIlId bc xil,iiii'xx \k1iii A. 1iiiiii.'xtus 1-21A 
gmo\n tin NaOll-treated &-cCiIIthIixCo itiH 48 1h)lI II'iiixiii.lI Aiitlt'diCCidCd iLMILI i tiIt' 
List of A. jitm ,attts ti l0 l 111ill llhC \ix titelihih rate 0i1 gO\,.III till1-2 IA hxr St'lplidulll 
thik
substrate. ,(Autthor'ssiummariv) 103 11)3 
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J00 ECONOMICS AND DEVELOPMENT 

0092 
17175 I:FI)FRACION NACIONAL DI CAFIFTROS DE COLOMBIA. PROGRA-
MA DI DI:SARROLLO Y DIVERSIFICACION DE ZONAS CAFETERAS. 1978. 
Yuca Chirosa. (Cassava taricty Chirosa}. In - . Productos agricolas perecederos; 
bases de anilisis, proyvcceioncs para 1978. Bogoti. Series de precios no. 6. pp.38-40. 
Spal., Illus. 

Cassava. Prices. Statistical data. Colombia. 

Tables aIid "raphics arc gien that include the market prices of cassava var. Chirosa inBogo
tAi. Medellin 1977..Annu.ll and tnonthly wholesale prices (kg) atCali, and (Colonbia) for 

= 

these 3 markets arc included [index basis: 1972 av. (or 1975) 1001 along with seasonal 
variations (based on price records) in market places in Cali, price of kg of cassava var. Llane
ra in ogot a (inlon tlI and aninual Imeans). (Summar.rb) I.B. Trans. by L.M.F.) J00 

0093 
15786 O1 O,1)), .A. 1980. Technology of cassava production. In Seminar 
Workshop ol Rooturops as Inergy Sources, Los lafios, Laguna, 1980. Proceedings. 
Lus IBatfis, L u1na, Philippine Couoncil for Agriculture and Resources Research. 

2 5 pp. -3 2. I'iigl.. 13 Refs. 

Cassava. l'roduction. Uses. 

The potentis of cassava to produce abundant carbohydrates/ha at nain. inputs are revised 
to partially mect the needs of it minalpolicy planners and international agricultural 
programs administrators. The principal current uses of cassava and its yields on fertile, 
iiodcrately fertile, aid acid infertile soils are included. Technology generation should be 
based on the kind of product desired and Vol. of demand. (Summary b, I.B. Trans. by L.M. 
I-j 100 

0094 
16194 1OO1) AND A;RICULTURI 0:GANIZATION OF Till UNITED NA
[IONS. 1981 Cereals, cassava and livestock products: cassava. In - FAO 
CoITInodits Rcview and Outlook 1980-1981. Ronie, FAO Economic and Social 
Develop nt Series to. 20. pp.5 1-54. Engl., Illus. 

Cassava. Cassava products. Production. Statistical data. Markedng. 

l)ata on world cassava production, trade, and prices are given for 1980-81 and forecasts are 
included for 1981-82. As at result of the larger exports from Thailand and China, exports 
increased by over 10% and export earnings by 12%, with a world cassava production more 
than 3% above that of 1979. World output is estimated to rise 3-4% (approx. 125 million t) 
in 1981 Liven normal weather in the main producing areas and expected recovery in 
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Thailand from the drought-reducCd production levels. Iin l.A. the area planted to casSaVa 
tends to remain static. The increase in e\ports \ ill depend on the citnetcial policies )I tile 
EAT[C,Thailand. and tUSSR. (Summai, 1.t3. bY I .. ) J ((hl Trat'. 

0095 
10989 (ROYC), M. 97). A cultura da niandio.a no Paranal. (Cassara 'ulti
ration PlItl' state ofhI'irtitf'. Il (itterCsNi Irallciro ic Malldioca, il..ClUZ dasastA, 1979.13ln Anais. Blia ,Birasil. I'n r'a 3:,iliad P 'q i Xzr)e u'ria. 

l)pIartalentto ielll1*tirlta o ej l)iit.isi',. pp. I89-21)8. Port., Sum. Ilngl.. 3 
Ret.. 

Cassava. Production. Cuiltivation. Brazil. 

Areas Miere 1,irinh llr,iiil. plodtl,.,tiiol 
parisons kkith ither 1ra/ilian statt-l , alternali\c hodl (ttilil'Atliil. tritli titnAl cuIltivation

itiethods, and uwe of macitinerv to increa st.\ it'hi 


cas.iva is cultivmitd illthe stlite lit B lstliettilt

lie dic'u,,,td. (Stwotitt bY Iel Crop 
Abstiracts) 100 1)(1) 

00)6
16603 LIMSKI .,K. 19)79. Comparative advantage of the agricultural sector in 
Thailand: a study of domestic resource cost for rice, maiie, cassava, ;,ndsugar.
NI. ",n. T"tesis. Bailnkok. T ittiliild. Iliatiiiii,SA I nlelsit%'. I acLiI. 01' I Cii.illlics. 
187 p. I ngl.. 28 Re,., Ilis. 

Cassava. Trade. Costs. Income. Prices. Consumption. Statistical data. Developmental re
search. Processing. Cllisa lki. Socio-econtinlic aspects. Thailand. 

Tie onilparitVe ids ,iit- ol prddkll,-' tie,. i .U',c ii, lild ti \'Ais detirlinitd 
usting the dotinestic tesotlirc cc! lc! (I) d t"tlillitll kit liiivte alnd so'ialc o itic , t )laL lktie
profitability olf o)litI!h,111Ildltttlll ~aIN011tach ill b% 11l!k-,,l13I ilillkllkill1,rel lt,ViOnS 
0o' tile Sallie COUlll1M tilld ,i11lb-'i I L't1110~d[i1110u1 , I hai 3ttklllllki',. 01 C;, ill l rt helit 
reptesentatie aeas selectcd itm th' 'tiids (N ikhton l(,itchiasilli., Ratchthuri, all ('htn lluri) 
'kk're pri it lt' hotllIroln ithe it[1,1t' idll Ii1Ce li pi"iii \1ki\ck. I,\ l Itire is nti
disincekntive Itocals,ava p~rodihl i l,,111(1hilh dl l 'L'lt" t'\l1l110111 (1llt' t O .1tl ch''.f. 


DR(" ciitwlicientN ((.67, (.84. aid 11.88 1(,riii h'hitci.iithi, 'ti1d ('lion luri,Nikhtoi lRitclthiiri, 
resp.) hldictc thitit tte iioI tcicitn i i Nakinh ],[,iIcht1tni,i. I\ it cipt \'eti' coot1
pared in 4 (Ratchhui, Stiiiilt)llitil,iiid lPattlhot)zotue Nikhtn iii'itti,i Li. Nakhoiti 
considerintg the l)R(, rice rnke'd the hthit hihhi1 ed I$ C'issix . 'ocit. aid ,nwitte in 
terims it citiillrati'e advntleCs liiprt)u 1ii0i1. h1 trce, pithiuN'N \',r' tcsted: I. The l)R(" 
of the 4 crops diffcrent. Rice pridurOiti lt,i c1litt11ar1itivl iii iadll'iilaind. Il1.are II. C llitttc, 
T he diveisficaftition tclic'ii t directs ,th liaitll ,LI1e IhLii ircl Iil ctic'icnit \,i'i. ThIe
 
Ist2 lypiit tesC '\cr' accepted, hi ted tu'ults b llI\ tilhL-'C' \kii.
ii thte iil,iill\ ss%.q Ill 
rejected. In gteral, a'sas,a pri ductioin illTliiiiaiid iN Sttii',' Li' cititlt, it) yield, aitd 
proctLssi-,t, tranispoirtatioi, inirketitic. atid lalir kstis ac iiidiLii toitj it\ anal\sis. lIie 
analysis of the DRC' sho\ s that tuC Ct'itral regiitn iI lha.liild ILlI icJttliamitive ldvatita,, 
in producing rice and the NI redion, :a ava. In .cttral, 1ilt 4 'rips arc oicially prolitable 
it' tile critical nin. \\,rlkl price tot ejh Cl( I)i i'llats/' . I itllh'rsudies that should bc 
conldiected are list'd. (St 1:;)Y it'rt.. lY I ,.11Y./I/ (0iar.lit HV7'. 

(109t7 

166(07 TINPRAPIIA, (" I971) 1mploynenind agricultural products in Thai
land: a case study of rice, mai7e, cassava and sugar cane. MI.ILo. Thesis. Bangkok, 
Thailand. Thalmn.isat I:niivcrsitv. IJictLlt 01 I cOtnmoiui'. 1021). I ngl..Still. 
14 Recls. 

Cassava. Cultivation. Costs. Labour. Income. )evelopmental research. Economics. Statistical 
data. Thailand. 
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The intensities of production factors in the cultivation of rice, maize, cassava, and sugar 
cane were estinmated, enpia: iting labor inputs at each stage of product ion ill order to 
exanei the predomi inant factors that may affect the farmer's choice of techniques. File 
effects of modern teeInolog.s on ernploylntenlt opportunities and income distribution in 
response to the systen of incetxes established Ioy tile Thai covcritllett are determined. 
Cost COIttpttlell Is \\lO doIided io 4 1actors,a .ile laboI, capitaI, land, anld entreprencur 
(residual income) hich Icc i for each crop in different regions Ifor cassava thel dternimcd 
rcgions of ('ialburi, Katburi, aiid Nakornrasitna). Factor shares of lahol, capitaland land in 
cassava production costs for the resp. ties \\ec 0.339, (.532, and 0.129 at the Ist: 0.424, 
0.478, and 0.098 at the 2nd: and 0.34110, .263. and 0.397 at thi 3rd. Facto shares of labor. 
capital, land, and residual income in tarot output \\ere 0.307, 0.482, 0.116, and 0.01): at tile 

.1st: 0.306, 0.345, 0.0 7 , and 0.278 at the 2nd, and 0.19), 0.147, 0.222, and 0.44 I at the 
3rd, resp. labol requiretent, (illall-lLI Alnd Balit) are analyzed for each crol, lot the stages 
of preparation, planting. cultural practices, ittd harvesting. lit cassava relative labor inputs 
are highest durint harvestitg. ott tite basi, of the domestic resource cost coeIfItielltt tie 
cotmparative advantage ,l piodtetion of tIre 4 crops I,.itt descenditng order, rice, cassava, 
sugar caitte, atdt r I" J))tate. tSutMlt it' 1'11 T1:''. I'tans. I...I . D)0( 

0098 
16610 PONGIPOJKASI M, J. 1979. The effe.ctiveness of agricultural incentives in 
Thailand: a case study of rice, maize, ca.sava and sugar. MI.I con. Thesis. Bangkok, 
Thailand, Thatrtaal ' niiersity. f I :COttuttnLt't147p. 55I:.ktlty . I:tgl., Refs., 
lllus. 

Cassava. Cassava programs. Prices. Socio-economic aspects. Costs. Trade. Developmental 
research. Fertilizers. Thailand. 

The agricultural incentie, used ill Thati!,ad Il tile 1970's are IttalyZed and the effect of 
these ott the prices it rice. ldnc.iZ cssava and sugar are evaluated. Regardiig price in
centives for cassaxa. tip to tite prt'sttlt olk c'port quiotas have been imtiposed without aty 
special export tat. N,'ithet ias cas,aa eccixed oxernental interVentitr rega rdittg price 
ceitrol alld support. (titer incentive, not dircctly related to prices are analyee'd ill genteral, 
esp,.cal, , policies kill'utihi/cI, teriultural credit, irriwatior sv'sterrt itt tlte country, road 
CO{lstructioi, ttd lHird teLtatLcx IPl'x tit' rettIt [ antd social return tl production are cotmpared 
htr these crops. Non-price tlrc'tlttx e', ale \ltt'tctlt to quantify, thus. price incentives are used 
to estittiate tttirtal tItd CHe'ctix e ptotccttit coclicicrits. Reconnledations include the 
establis hlnitt tl a f'eitililcl sulhsidi/atIort polI %,tile deCVelprnctnt tI a m1ole flexible law 
govcrl tg .griCtltttrl cIclI t ,Ittti i tl sthzex'xl lx',x x.tsLt credit tcants, lit rcstrttctlure of current 

f'ann r orc1ttiltttl, lrderttt.,tton 01 llltIlltttre (trai,portatio t. erer . and water 
services), artd thte c\tctriot )t irriel'thO1 tcilitisC h ititrUdcillgItex1k aricultural tecltulo
gy into the are, c .elcd .tttd 'til the' .tiitt'oild ittentte,. (Sttmmart i' kEDI TEL. 
Trans. bt' I.M.I".) .1id 

0099 

16611 1.OKAll )lIAN\, I. WI I.S.'11. D.1 . 1982. Net social profitability and 
domestic resource cost of eight agricultural cimmodities in Thailand. St. Paul, 
Minnesota, h'ni'tvcsit of Minnesota Institute of Agriculture, Forestry' arid [Ionic 
[conotoiics. Stalt Papers Series P82- 11. 62p. ligl., 25 Re's., Ills. 

Cassava. Production. Trade. Statistical data. Socio-econmtic aspects. Costs. Developmental 
research. Thailand. 

'lie ecotlt)lihc , t'icient,' and he real cost of earninrg foreign ecltaLge through pioducing 
and exporting 8 selected a.,'ircultural , txltttodities (rice, sugar cane, naize, cassava. kenaf, 
mung bearts. grunoduttt, ard sOlbets) \\ere measired in 19 agroeconomic zones of 
Thailand using the concepts of social profitability and domestic resource cost. The inter
action betweCn ecotontirc etcicrelcy artd governient intervention it tile extertlj trade of 
these conirnodities x,,as also e\amined. A presentation ttf the theoretical consideral:rns otl 
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which the analysis is based is given. Exchange rate policies and government intervention in
the external trade of the products are briefly discussed. The export of cassava pellets to tile
European Icon urnic Cornuinnity (lC) has been implicitly subsidized by impoft taxes since 
cassava imports are cheaper per unit of energy than other animal feed grains inltile IC 
inarket. The Thai government and the IFlC are current]y trvine to find means to reduce the 
quantity of cassava products supplied to the I-IC. T\o means suggested include iimposing
allexport quota on cassava products and inducing Thai tallers to shift troul cassava to 
other crops. Based on the analysis niade, it , as t ioundto be socially profitable to produce
 
cassava roots in 13 out of 14 cassava proacing zones in counitry. Compared
tile with the
other crops, cassava is the most efficient crop iii the agroeconomic zones I , 2, 3, and 5 in 
the NI:, since their domestic resouice costs are the los est: in the north, it is the most 
efficient in zones 6 and 8, and along s\itltrice in zone 10: and illthe central region, cassava
 
production is most efficient in zones 12, 15, 
 and 16. The sensitivity of tiledomestic re
source cost to changes Il one variable (lud, labor, capital, oi yield), mlaintaining all other
 
variables constant, \was nicasired. Til elasticity of tiledoncstic resource cost with respect

to yield wvas negative and highly significant for all ciops (av. -1 .0195 for cassava) indicating
 
a high degree of seinzitivity. 
 The domestic resource costs for Al products are more sensitive 
to changes itt labor and land costs than to capital costs (av. 3.190 antid 2.157 compared with
 
18.447, resp. , for cassava). lfiorts should lie iiade to try to ntotiate with 
 the 1'IC and
 
maintain this niarket. It is also recometded that e\)ortt-rs look for iew markets. Inter
vcntion i I"rices and tmarkets 
 should be avoided. Al efficient tax system less detrimental 
to production and exports should be adopted. (Sumoar h' t:DII:V. Trants. bi' L.,F.t) 
J00 

0100 
16672 TITAPIWATANAKIUN, B. 1981. Regional co-operative activities in 
tapioca products. United Nations, Ness York, United Nations )evelopment
Programme. lconomic and Social Commission for Asia and tle Pacific Project Ras/ 
79/010. 38p. Engl., Illus. 

Cassava. Cassava products. Trade. Consumption. Marketing. Processing. Cassava programs.
Developmtental research. Statistical data. Economics. Asia. 

The activities that may be pursued under regional cooperative arrangements for products
derived from cassava itt the region under I-SCAP (lcontomic and Social Commission for Asia
and tle Pacilic) including Malaysia, India, Indonesia, Philippines, Sri Lanka. and Thailand 
are analyzed in detail. The proposed activities are classified into 3 groups that include 
objectives, background, and plan of work for each one of these: (A) Studies and research 
on important areas: Al. Market study on tongrain feed for animal feed iii the European
lconomic Community (Fl-C): A2. Study oit transportation and shipping problems faced 
by cas;ava products industry; A3. Analysis of tile short- and long-term demand and supply
prospects; and A4. Study on p~ssible expansion iii the end uses of cassava products. (13)
Technical and economical cooperation: B1. Preparation of proposals for unproveintit in 
quality standards and control Ileasutes itt producing/exporting countries; B2. Collection 
and dissemnation of statistics and other information: and 113.Development of market 
information service. (C) Issues requiring continuing efforts and consultations: Cl .Coordina
tion of research and development in the production, processing, and marketing of cassava 
products and by-products; and C2. Promotion of inter- and intra-regional trade. Success 
depends on the cooperation of the trade associations antotig the countries concerned, and 
especially, tie private sector. (SunimarY bY EDITEC Trans. be L.M.I) J00 102 

0101 
17515 KOIDE, S.;BROOKS, R.B.; VICIIARANGSAN, T. 1982. Regional study 
on production of fuel ethanol from agro-products. United Nations, Economic and 
Social Cotnmis.:don for Asia and the Pacific. 100p. Engl., Sum. -ngl., 103 Refs., 
Illus. 
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Cassava. Uses. Ethanol. Developmental research. Costs. Economics. India. Indonesia. Philip
pines. Sri Lanka. Thailand. Australia. 

A regzional study was conducted in some countries of the Econornic and Social Commission 

f'or Asia and tie Pacific - ISCAP (Australia, India, ,tdonesia, tile Philippines, Sri Lanka, 
and Thailand) oi tile production of luel ethanol frol agro-products in order to provide 

and programs of each country. The most promising)recommendations for eneirgy policies 
energy crops %scre identified, tire process technology for converting agro-products into 

liquid energy \sas assessed, tile economic costs and benefits were estimatel, and suitable 
in each country were proposed.institutional mccthanismns for a harmonious development 

The global situation of tie countries regarding their energy situation and tire development 

of their resp. etianol programs are analyzed. Common issues concerning ethanol programs 

in tire region arc studied such as crop production for use as food or for energy, available 

technology, pollution, and rtral development. The applications of ethainol as uel extendcer 

(alcohol-gasoline blciding, alcototl-diesel fuel blending, arid duel-fuil systems) and as 

straight fuiel (for spark-ignition engines and diesel Cnginies) ae discussed. Economic aspects 

of the production 0f ethacol in the countries are anal yzed. In the countries visited inolasses 

has sot far been used as tire source for conmercial ethanol production, witri sugar cane and 

cassava being used a expcriiertad sotrces and sitci sorghturrr and sis e t potato as potential 

sources. Sugar .- 1lnC or cassa'a col d substitute inolasses iii tire future. Processing technology 

is similar in al coin tries and withi soiie iodifications is considered adequate. Prices of 

ethanol currently call not comipete is ith those of gasoline at refineries but it can compete 
with punlp prices. The trade balance of a country is.ould benefit from producing ethanol 

fuel to substitute gasoline but only if there is no iiarket for tile :griutitural sour es used in 

tire country. Methanol cal be produced at a Ios,.er cost than ethanol. Reviews are included 

for cacti country along witl. Spt fic recommnridations for each one. (Srnrnart' bn' EDITEC. 

Trans. bi' L.M.F.) JO 102 

0102 
18146 COCK, .. 11. 1982. Cassava: a basic energy source in the tropics. Science 
218(4574):755-762. Engi]., Suii. [Ingl.. 52 Rets., Illus. 

Cassava. Research. Consumption. Productivity. Plant breeding. Marketing. Uses. 

Cassava is tile 4th niost important source of food energy in tire tropics. More than 2/3 of tire 
total production of this crop is use d is loud for hunlan s, \ ith lesser a Iiounts being used for 
animial feed and industrial purposes. The ingestion of high levels of cassava has been associ

ated isith chronic cyanide toxicity iii parts of Africa, but this appears to be related to 

inadequate processing of the root and poor overall nutrition. Although cassava is not a 

complete food it is impurtant as a cheap source of calories. The crop has a high yield 
potential under good conditiunis, and compared with other crops it excels under suboptimal 
conditions, thuiis offrCing the possibility of using marginal land to increase total agricultural 
production. Breeding prorgrams that tiring together gerniplasni from different regions 
coupled with improved agronornic practices can markedly increase yields. The future 
demand for fresh cassava may depend on improved storage nmethods. The markets for 

aissava as a subsitute for cereal futiors ill bakery products -.1rd as art energy source in animal 
teed rations arc likely to expand. The use of cassava as a source of etlianol for fuel depends 
on finding all elticient soturce of energy for distillati: n or an improved method of separating 
ethaniol tfri%water. (Autthor'ssumrmtar.v) JOO 

0103 

16190 tOOl) AND AGRICULTURE ORGANIZATION 01 TIlE UNITED 

NATIONS. 1980. Crops: cassava. lit.- . F 0 production yearbook 1979. 
Rome. FAO Statistics Series no. 28. v.33, pp. 1 16-1 ji . Engl., Fr.. Span. 

Cassava. Production. Statistical data. 
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World statistics are given on cassava production, area harvested, and yield/ha, by country
and by regions, for the 1977-79 period. (Summary'by J.L.S. Trans. bY L.M.IK) J00 

0104 
16247 LARRAYA L., P.J.; LINIONTA, J.A.; ROS:Nl .L.D, V. 1981. Estructuras 

de los costos de producci6n de los principales cultivos de laProvincia: mandiom... 
(Structure of the production costs of major crops grown in the province ofMisio.
ties, Argentina: cassava). In Nlanual para laagricultura en laProvin:. d,' Misiones 
Reptiblica Argentina. 2. Economfa Agraria. Argentina, Federaci6n dt Cooverativas 
Agrfcolas de Misiones. Ministerio de Asuntos Agrarios. pp.125, 127, 129, 131, 133, 
135. Span. 

Cassava Cultivation. Costs. Mechanization. Argentina. 

Tables are given of the costs involved in cassava cultivation (labor, inputs, machinery) for
fresh consumption, using nonmechanized and mechanized technology, and for industrial 
purposes (mechanized technology) in the province of Misiojies, Argentina. (SummarY by 
LB.Trans. by L.M.F.) J00 D00 

See als- 0024 0082
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KOO OTHER ASSOCIATED COMMODITIES 

KO1 Rotational Schemes and Intercropping 

0105 
16549 INTIERNATIONAL INSTITUTE OFTROPICAL AGRICULTURE. 1980. 
USAID: Zaire's National Manioc Program (PRONAM); cassava. In . Annual 
Report 1979. Ibadan, Nigeria. pp. 76- 7 8 . Engl., Illus. 

Cassava. Planting. Inter-cropping. Groundnut. Leaf area. Productivity. Agronomic charac
ters. Zaire. 

In yield trials conducted in 3 major cassava growin- regions in Zaire (Bas-Zaire, Bandundu, 
and Kivn), clone 300704 consistently showed the highest av. yield (20 t/ha) in the Bi;-Zaire 
region, followed by A 56, 30346, and 301792. The consumer acceptance quality was good 
and clones resistant to major diseases were identified. In cassava/peanut intercropping, 
increasing peanut population from 50,000 to 100,000 plants/ha did not affect cassava yield; 
however, this yield was signiticantly reduced compared with cassava in monoculture. In 
another trial cissava plants with a tall growth iabit and scarce branching had the highest 
root yield. (Sutmmary bY I.B. T,-ans. by L.M.F.) KO I DO2 D03 

0106 
16693 CORRIA, I.; ANDRADE, A.M.S.; ROCttA, B.V. DA 1982. M6todos cul
turais. Consorcia~ao e culturas intercalares. (Culturalpractices. Intercropping). In 
Projeto mandioca, relat6rio 76/79. Belo Htorizonte, Empresa de Pesquisa Agrope
cudiria de ,Minas Gerais. pp. 117-126. Port. 

Cassava. Inter-crcTrping. Fertilizers. Tuber productivity. Field experiments. Soybean. Beans. 
Maize. Rice. Groundnut. Sorghum. Planting. Brazil. 

Cassava. cv. Riqueza was intercropped with soybeans, beans, maize, rice, and peanuts in 
double rows (0.50 x 0.60 x 2.0 m) at the Empresa de Pesquisa Agropecuria de Minas Gerais 
(FelLxldia), at the Escola Superior de Agricultura de Lavras, and at VERAGRO to modify 
the planting system in order to use sunlight advantageously (border effect). Bean and soy
bean planting notably affected cassava; cassava plants were affected by peanut proximity 
due to its profuse canopy. At VI-RAGRO liming induced lower productivity in intercropped 
cassava. When cassava cv. Branca de Santa Catarina was intercropped in quintuple rows, 
neither beans nor crotalaria affected cassava production. Crops of considerable growth, 
when planted at an appropriate distance, offered more protection to cassava rows. Climatic, 
disease (bacteriosis), and labor problems were registered. (Summary by LB. Trans. by L.M. 
F) K01 

See also 0022 
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LIST OF ABBREVIATIONS
 

A Angstrom(s) ELISA Enzyme-linked immunosorbent 
ABA Abscisic acid assays 
ac Acre(s) EMS Ethyl methane sulfonate 
Afr. Afrikaans Engl. English 
a.i. Active ingredient expt. Experiment 
alt. Altitude exptl. Experimental 
CANID Cassava African mosaic disease 'F Degrees Fahrenheit 
CAMV Cassava African mosaic virus Fr. Irench 
AMV Alfalfa mosaic virus ft-ca Foot candies (10.76 lux) 
approx. Approximate(ly) FYM Farmyard manure 
atm. Atmosphere g Gram(s) 
ATIP Adenosine 5 '-triphosphate G Giga (10' ) 
av. Average GA Gibberellic acid 
BAP 6-Benzylaminopurine gal Gallon(s) 
BIEMN Broad bean mosaic virus GE Gross energy 
BICMV IBean common mosaic virus Germ. German 
BGMV Bean golden mosaic virus GERs Glucose entry rates 
BGYMV Bean golden yellow mosaic virus GLC Gas-liquid chromatography 
6 () 11 Biochemical oxygen demand govt. Government 
BPMV 6c.1n pod mottle virus govtl. Governmental 
BRMV Bean ;ugose mosaic virus h Hour(s) 
BSMV Bean southern mosaic virus ha tlectare(s) 
BV 
BYMV
°C 

Biological v,:Iue 
Bean yellow mosaic virus 
Degrees Celsius (centigrade) 

IICN 
IIDII 

Ilydrocyanic acid 
Ilydroxypropyl distarch phos
phate (modified cassava starch) 

ca. About (circa) fll Harvest index 
CBB Cassava bacterial blight IAA Indoleacetic acid 
CBSD Cassava bro\ n streak disease IBA Indolebutyric acid 
CEC Cation exchange capacity Illus. 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 Cassa, a latent virus i Joule 
CM Cassava meal Jap. Japanese 
cm Centimeter kat Katal(arr.ount of enzymatic ac-
COD Chemical oxygen demand tivity that converts 1 mole of 
concd. Concentrated substrate/s, 
concn. Concentration kcal Kiloram-calorie(s) 
CP Crude protein kg Kilcuiam(s) 
CSL Calcium stearyl lactylate Kj Kilojouoe 
CSW Cassava 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 Ethylenediaminetetraacetic acid lat. Latitude 
EEC European Economic Community lb Pound(s) 
e.g. For example LD5, Mean lethal dose 
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LER 
LPC 
Ix 

M 
M 
m 
Mal. 
max. 
MC 
ME 
meq 
met. 
mg 
mho 
min. 
min 
ml 
mm 
mo. 
mol. wt. 
m.p. 
NAA 
NAD 

NADH 

NAR 

NCE 

NE 

NER 

nm 
no. 
NPFs 

NPR 

NPU 
NW 
OM 
oz 
P 

Pa. 
PAN 
PCNB 
PDA 
PER 
pH 
pphm 
PPI 
ppm 
PSA 
pv. 
Ref(s). 
resp. 
Rf 

RGRs 
RH 
RNA 
Rom. 
Russ. 

Land efficiency ratio 
Leaf protein concentrate 
Lux 
Mega 

Molar 

Meter(s) 

Malay 

Maximum 

Moisture content 

Metabolizable energy 

Milliequivalent(s) 

Methionine 

Milligram(s) 

Reciprocal ohm 
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INTRODUCTION 

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

The abstracts report condensed information from journal articles, 
booklets,, mimeographed reports, theses, 11an Ials and other 
conventional and nonconventional material, categorized into broad 
disciplinary fields to facilitate rapid scanning. Additionally. 

abstracts are author and subject indexed to enable more compre
hensive consultation. 

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

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

iii 



COMPONENTS OF AN ABSTRACT 

Sequential numberYear of in the journal (for 
publication use of indexes) 

Accesion 
number 

(for photocopy 
requests) 

0012,-172 TELES, F.F.F._I SILVEIRA, A.J.; BATISTA, C.M.; FEITOSA, E.P.G.;]
16RESENDE, J.L.M. -1980. Acucares solveis em mardioca (Manihot esculentaL. 

Crantz). (Solubl suars in cassava) Revista Ceres 27(151) 

Port. Sum. Eng Iz..,1Refs. 

Authors 

Original tle 

Language 

of paper 
Language 

of summary 
Additional 

notes 
English 

title 
Source Pages 

Cassava. Laborarory 

Clones. Brazil. 

experiments. Tubers. Analysis. Carbohydrate content. Keywords 

Total soluble carbohydrates, reducing and non-reducing sugars on 10 cassava]
clones, cultivated in the ttate of Minas Gerais, Brazil were analyzed. Theanalyses were carried out spectrophotometrically by the Teles' Reagent{ 

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 soluble carbohydrates.
Statistical analyses showed significant difterences among clones (P<0.05),
and a correlation coefficient (r - +0.8) between reducing a non-reducing 
sugar. (Author's summary) 

Abstrat 

Abstractor Subject 
and/or translator categories 



HOW TO USE THE INDEXES
 

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

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

Author Index 

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

Subject Index 

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

CARBOHYDRATE CONTENT
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AVAILABILITY OF DOCUMENTS
 

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

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

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

Charges are: USSO. 10 or Col. S4.oo per page inColombia 
USSO.20 per page elsewher,2 

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

Check in LSS made outi to (I AT against a U.S. international bank 

2. (heck in 0oS made out ;.(AT,( adding the bank cominsion value 

3. Bank draft inade out to (11A, Living precise personal infornation 

4. CIAT ,oupon , issued by ('lAT's Library ";tha unit value of SI1.oo and fractions of 
US S.10 

5. A(;RINTI R upons, obtainablC s ith locW0cnrrency at national agricultural jibr',and at the rcional uftklc of the ln,,ituto Interatnericano de Cooperacio para la
Agricultura II('A) in atin Antcrican arid Caribbean countries 

6. UNIESCO c,.ipons. a;adablv at NI-SO ofhif-es all over the wu:id 
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EVALUA 10N-DEYARIEDAD ES.ROMISORIAS 
E-CA ENAMERICA LATINAY EL, ARIBE 

Me'moria s de un Taller celebrado en 
2Cali, Colombia, 10:14 Mayo, 1982 
,Editadas por Julio CUsar Toro,' Ph.D. 

~La producci6n yla productividad del Colombia y Brasil, dirigi6 durante mas de
 
Autvoderla Vuca pueden incrementarse diez,,ii~s las seccianes de Agronomifa,


~stiicialnte si se slembran variedades Prue~as Regionialcs y Copcracl6n 
seleccionadas y se aplica una tecnologia lnternacional del Pragrama de Yica del 
mejorada, sencilla y de bajo costo. Tan CIAT. Aciual ennte es jefe d.,l PBgrama 
.promsoria alternativa - qudesta de Yuca del lnstituto Colambiano 
publlcaci6n presenta a los agricultores Agropecuario, ICA,. 
latinoiamericanos- fue discutida y El Centro Internacional de 
perfeccionada durante una reuni6n de Investl.iciones para elDesarrollo (CI ID) 
trabajo, en mayo dc 1982, por cientificos Ottawa, Canada, patrocin6 lareuni6n dc 
dedicados al estudla de la yura y por trabajo y lapublicaci6n doestaobra, 
expertos en diversas areas de ese cultivo, 

CONTENIDO: El cultivo de layuca enperieneclentes anueve paises de]a regi6n. 
Cubadurante la Cstima dacada. DesarrolloEl libro considera ci estada actual del del Programa de Yuca en la Repiblica
 

cultivo de ia yuca en los principales pafses lnvestigaci6n
Daminicana. sabre
 
productores y evala trabajo realizado aplaci6n dla uca en Hait. Avances
 
pOr sus respectivos programas nacionales del Programi de YIuca en Mxico.
 
do yuca, especialmente lalabor de su ePrgraa de Yuca n ruico
 
investigadores y dsPrgrama do Yuca en Paraguay: comienzo
 ydosarrollo. La investigaci6n con yuca en 
WElesro rcujal. d Sureste y Sur del Brasil. Evaluaci6n y ,
Eldesarro o de cu,tvo de esta raz 
 difus6n do varledades promisorlas de yucafarinacea -tan importante en la dicta doe. • , . . .. •... - " 

I.d . . on Peru. Investlgaci6n sobre yuca onp.,--c~n rural y urbana. do sta na
la .l .cindapene canismosa Ecuador. La investigaci6n sobre elcultivo 

i..iededl c"rac n.. ncanalm, de layuca en Colombia, La transferencia .
eficientes cooperacen y deg rternaciona :d ermoplasma y de tecnologia mejorada 

do pracedimientos uniformes de medlante la cooperaci6n internacional.
 
evaluaci6n agron6mica; necesita resolver 'rmoplasma bsicy mejorad do uca
 

bi. coy jor y a :sin tardanza los problemas que suscita .. de 

tanto la certificaci6n de "semilla" asexual dispanible en el CIAT y su maneja par los 
do-yuca , coma , ,.i. nacionales. Distribuci6nintcariodoprogramas

m..ate.roeioro. do internacional de clones do yuca in vitro. 
 -
materiaes io is -rn Con " , ne,- Re... . ...... . 

La publicaci6n analiza 0do 05esos Concluslones. Reconacimlento.temas 
ydescribe tambli6n ia es~rategia del Clento ochenta y cuatro pilnas con fotos, 
caoperaid6n del Programa dceYuca del cuadros, figuras, prefaco, contenido, 
cIAT,acorde no s6lo con el grado do apendices, notaciones, nomenclatura y 
progrcso alcanzado pOr cada uno de los abreviaturas. 

'pafses cultivadlores, sina con las IB 48262
necesaaoes'reales y,con. Iinteres > 
 Precio en CIAT US$5 00demostrado por 6stos. .n Colombia (con porte a..eo) 6.75El editor de[a obra, Julio Cesar Toro, En as AmnrIcas(canporte areo) 7 50
 
agronomo especilh ado en yuca en t;.,.; .;,,...:: .- , .
 

~7:r~n maesecllizdoen ucaenOtros (con porte a~rco) 8.50 

~V 



YUCA EN CULTIVOS ASOCIADOS 
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COO PLANT PHYSIOLOGY
 

See 0119
 

COl Plant Development
 

0107
 

18183 BRUIJN, G. H. DE 1982. Performance and dry matter distribution of
 
Ivory Coast. In
cassava at different ages and ecological conditions in 


Belen, E.H.; Villanueva, M., eds. International Symposium on Tropical
 

Root and Tuber Crops, 5th., Los Banos, Laguna, Philippines, 1979.
 

Banos, Laguna, Philippine Council for Agriculture and
Proceedings. Los 


Resources Research. pp.323-3
37 

. Engl., Sum. Engl., 4 Refs., Illus.
 

Cassava. Plant physiology. Dry matter. Plant height. Tuber developmen:.
 

.Cultivars. Timing. Ecology. Ivory Coast.
 

of 3 cassava var. was studied at 4 harvesting periods, at 

6, 9, 12, and 15 mo. 'fter planting, in 4 locations in Ivory Coast: 

Adiopodoume, Bouake, ,!rkessedougou, and Man. Important differences 

between locations were found concerning plant height, flowering habit, 

mosaic virus attack, no. and diameter of storage roots, dry wt. of plant 

parts and its distribution. Emphasis was given to DM distribution, 

adopting a model developed by Boerboom (1978). Efficiency of storage root 

at which storage root production 

The performance 


production (ESRP) and initial plant wt. 


starts (ISS) 
were determined for the different situations. Var. differences
 

of ESRP and ISS values were maintained in the different locations, but ISS
 

values were much more dependent on location than ESRP values. In fact ISS
 

proved to be an important factor in DM distribution. It is recommended
 

that for var. selection, a combination of ISS and ESRP is preferable to use
 

than HI, which is always biased by 1SS. (Author's summary) COI
 

0108
 

18174 }fOILIES, E. B.; WILSON, 
.. A. 1982. Effect of nitrogen supply on
 

early growth development and nitrate reductase activity in two cassava
 

cultivars. In Belen, E.H.; Villanueva, M., eds. International Symposium
 

on Tropical 
Root and Tuber Crops, 5th., Los Banos, Laguna, Philippines,
 

1979. Proceedings. Los Banos, Laguna, Philippine Council for Agriculture
 
87 5 6
 

and Resources Research. pF.4 - 0 . Engl., Sum. Engl., 38 Refs., Illus.
 

Cassava. Cultivars. N. Fertilizers. Enzymes. Shoots. Leaves. Petioles.
 

Growth. Leaf area. Timing
 

Leaf growth, development, and nitrate reductase activity (NRA) of 2 cassava
 

cv. (Maracas Blackstick and Whitestick 2) in relation to N-supply are 

in NRA between the cv. and variations in enzyme 

activity with leaf and plant ontogeny were found. Significant decreases in
 

leaf NRA occurred at the time of tuber initiation and was coincijent with
 

reduction in the 


discussed. Differences 

rate of shoot growth. High N-supply stimulated leaf growth
 

and NRA was shown to be correlated with leaf growth rate and final leaf
 

size. A regulatory role for NRA in assimilate distribution is suggested.
 

(Author's summary) COI
 

0109 

18170 ZOKOU B., I.; RAFFAILLAC, J.P. 1981. Note preliminalre sur la 



dynamique racinaire de boutures de manioc fraiches et stockees 
au cours 
A premier mois. (Root production during the first month in fresh and 
stored cassava cuttings). AbidJan, Cote d'Ivoire, Office de la
Recherche Scientifique et Technique 
Outre-Mer. Centre d'Adiopodoume.
 
9p. Fr., I Ref., Illus.
 

Cassava. Cuttings. Rooting. 
Timing. Plant development. Storage. Root
 
system. Dr, matter. Foliage.
 

Root production 
was studied using cuttings of cassava var. 
CB obtained from

fresh stems and stored for 43 days. Apical and 
basal cuttings were used
and planted in pots. Cuttings were examined 
10, 20, and 30 days after
planting to determine 
the fcllowing parameters: length and no. of stems,
no. of leaves/stem, leaf surtace, 
no. of nodes with roots, no. of nodal and
basal roots, as well 
as the production of DM 
and green mbterial of
cuttings, root and canopy. 
 The no. of roots 
of basal and apical cuttings

obtained from stored ",tems was higher (34.26 and 
24.5, resp.) than thaL of
cuttings from fresh 
stems (30.26 and 19.5, resp.). The same trend was
observed in the dry and fresh wt. 
of roots, 10.75 and 
6.90 g from basal and

apical cuttings obtained from stored 
stems and 
7.86 and 5.94 g, resp., for

cuttings 
from fresh stems. Basal cuttings were slightly superior to apical
cuttings regarding root production (no. and wt.), regardles- of their
origin, leaf indices of from
plants stored basal cutfings were higher

(83.13) 
than those of other treatments (71.29, 65.98, and 52.h fcr 
fresh
basal cuttings, fresh 
apical cuttings, and 
stored apical cuttings, resp.).
In s-ored stems previous development 
was observed (germinated buds and
 
stems with leaves), which could 
be the cause of fast root 
development.

Storage could be advantageous 
in regions where planting takes place after
the rainy season, followed by 
dry season. Fast root development favors
 
plant drought resistance. (Summary by S.B. Trans. by L.M.F.) 
 COl
 

See also 0120 0128 
 0130 0143 0227
 

C02 Cyanogenesis
 

0110
18169 PEREIRA, J.F.; SEIGLER, D.S.; SPLITTSTOESSER, W.E. 1981. Cyanogenesis

in sweet and bitter cultivars of cassava. 
 HortScience 16(6):776-777.

Engl., Sum. Engl., 13 Refs., Illus.
 

Cassava. Cyanogenesis. HCN content. Cultivars. Leaves. Roots. AnaJysis.
 

Cyanide content 
of the leaves and roots of 6 Venezuelan cassava (no.
2062, 
cv. 


2078, 2106, 2112, 2191, and 2490) did not necessarily coincide

their organoleptic classifications. 

with
 
Leaves and 
root periderm contained Lhe
largest amount of cyanogenic compounds. 
 The content of cyanide in learea
 

root periderm was not associated
and with the cyanide content of root
 
parenchymal tissue. (Author's summary) C02
 

C03 Chemical Composition, Methodology and Analyses
 

0111
18195 GUTIERREZ, L.E.; LORENZI, J.0. 
1981. 
 Teores de amido e carboidratos
 

2
 



soluveis em diferentes epocas e tipos de raizes de mandioca (Manihot
 
esculenta Crantz). (Starch and soluble carbohydrate content of
 
different types of cassava tubers at different periods). Revista de
 
Agricultura (Brasil) 56(3):147-153. Port., Sum. Port., Engl., 4 Refs.,
 
Illus.
 

Cassava. Tubers. Starch content. Carbohydrate content. Dry matter. Timing.
 

Starch and total soluble carbohydrate content of cassava cv. IAC-

Mantiqueira tubers, taken from 3 different locations of the stool, was
 
investigated at the Piracicaba Expt. Station of the Instituto Agronomico do
 
Estado, SP (Brazil). The plants were 6rown from horizontally planted
 
cuttings. Tubers were collected from the middle and from the base positions
 
of the cuttings and from the base of the stems which sprouted from the
 
cuttings. Analyses were carried out at 4 different times at 4-mo.
 
intervals, beginning with plants 9 mo. old. Results showed the lowest
 
starch but the highest soluble carbohydrate content in tubers from the base
 
of the stems. (Author's summary) C03
 

0112
 
16697 JUSTE JUNIOR, E. S. c.; CARVALHO, V D. DE; CORREA, H.; CLEMENTE, P.
 

R. 1982. Estudo comparativo entre metodo pratico de campo e metodos
 
laboratoriais na determinacao de amido em mandioca. (Comparative study
 
between field and laboratory methods of determining cassava starch
 
content). In Projeto mandioca, relatorio 76/79. Belo Horizonte, Brasil,
 
Empresa de Pesquisa Agropecuaria de Minas Gerais. pp.142-147. Port., 2
 
Refs., Illus.
 

Cassava. Field experiments. Laboratory experiments. Starch content. Timing.
 
Cultivars. Analysis. Brazil.
 

Optimum harvest time was determined in a completely randomized exptl.
 
design with 5 replicates and 3 treatments based on starch content of
 
studied cv. and sugar and starch contents of the peel and pulp of cassava
 
roots. Treatments were harvest times (11, 14, 17, and 20 mo. after
 
planting), cv. (Mantiqueira, Iranca de Santa Catarina, and Riqueza), and
 
methods of determining suga: and starch contents (physical with the
 
hydrostatic balance and chemical by hydrolisis and titration according to
 
Fehling, and colorimetry). Differences in the methods ot determining starch
 
content were not significant, variations depending on harvest time and cv.
 
Starch contents of the peel of all cv. were lower than those of the pulp.
 
Considering that the min. level of starch required by alcohol industries is
 
30%, the following horvest times are recommended for the different cv.:
 
Branca de Santa Catarina, 14-20 mo. (peeled roots) and 11-20 mo. (pulp);
 
Riqueza, 17-20 mo. (peeled roots) and 14-20 mo. (pulp): and Mantiqueira,
 
14-20 mo. (peeled roots or pulp). When the total su. ar content wes added 
to starch content, Branca de Santa Catarina and Riqueza had hexose contents 
higher than 30% between 11-20 mo. This favors their period of use. 
(Summary by EDITEC. Trans. by L.M.F.) C03 

0113 
18411 LORENZI, J. 0.; GALLO, J. R.; MALAVOLTA, E. 1981. Acumulacao de 

materia seca e macronutrientes por dois cultivates de mandioca. (Dry 
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matter and macronutrient accumulation by two cassava cultivars).
 
B! ,antis 40:145-156. Port., Sum. Port., Engl., 20 Refs., Illus.
 

Cassava. Cultivars. Dry matter. N. 1P. K. Ca. Mg. S. Soil analysis. Mineral 
content. Tubers. Leaves. Stems. Timing. Nutrient uptake. Brazil. 

Samples collected in a field tri,,l conducted ol a dark red '.atosol (Typic
Euthrorthox) at the Centro Exptl. de Campinas, MG, Brazil, were used to 
study DMaccumulation and macronutrient uptake and export in 2 cassava cv.: 
Branca de Santa Catarina and IAC-MantiqueIra. Plants received a uniform 
fertilization of N, 1P, and K, at 40, 80, and 60 kg/ha, resp., as amnonium 
sulfate, simple superphosphate, and muriate of potash; N was top dressed 60 
days after germination. Samples were taken at 6 occasions during the 
growing season, a 60-day intervals. Plants were divided into roots, 
leaves, and stems and each part was analyzed for N, P, K, Ca, Mg, and S. 
The period of greatest DM accumulation was between 120-180 days after plant
germination, with an av. of 105 kg/ha/day. Macronutrient uptake was the 
same In both cv. with the exception of P; export was different only in the 
case of K and S; uptake, In kg/ha and kg needed for the production of I MT 
of roots was, resp., 113.3 and 6.21, 11.0 and 0.62, 78.6 and 4.24, 62.0 and 
3.37, 18.5 and 1.00, and 8.3 and 0.46, for N, P, K, Ca, Mg, and S, resp. 
The export, in kg/ha and kg/t (it roots was, resp., 39.1 and 2.12, 3.9 and 
0.22, 32.5 and 1.71, 12.1 and 0.66, 6.7 and 0.36, and 1.7 and 0.09 for N,
 
P, K, Ca, Mg, and S, resp. (Author's summary) CO3
 

See also 0110 0118 0133 0147 0160 0193
 

C04 Plant Nutrition
 

0114
 
17551 INDIRA, P.; RANAINUJAM, T. 1982. Note on potassium:sodium ratio in 

cassava grown under salt and moisture stress. Indian Journal of 
Agricultural Sciences 52(3):198-199. Engl., 4 Refs. 

Cassava. Cultivars. iesistance. Drought. Salinity. K. Na. Mineral content. 
Leaves. Water stress.
 

An expt. was conducted with 14 cassava cv. to assess their tolerance to
 
salinity and drought based on their K:Na ratio. 
 The 1st part of the expt.

took place in pots containing 8 kg of laterite soil, salinized with 1500 
ppm NaCI before planting of cassava cuttings. Watering was done carefully 
to avoid leaching and after I m. leaf samples were analyzed for K and Na 
using flame-photometer. In the 211d pa L of the expt. the same var. were 
planted in pots and were subjected to moisture stress (40. reduction of 
moisture) by detaining the irrigation for 5 days continuously after I me. 
growth. Plants were fertilized with the recommended rates of NIK. L.eaf K 
and Na contents were anaIVzed. t:Na ratio was higher under Moisture stress 
than under salt stress, maybe due to the higher availability of Na in 
NaCl-treated plants in this expt. Var. response was marked under both 
moisture and salt stress. Only var. II 398, S 1315, I1 1253, If 226, II 648, 
and Ce 22 were tolerant. lhese were planted in fields with a pH of 8.65 and 
ECe of 3 mmhos/cm. None of the var. showed disorders during their 
establishment. (Summary by EDITEC. Trans. by L.M.F.) C04 

See also 0108 0113
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DOO CULTIVATION
 

0115 
18110 CONCEICAO, A. J. DA 1975. Projeto mandioca; instrucoes para o 

cultivo da mandioca. (Cassava project; technical recommendations on 

cassava cultivation). Cruz das Almas-BA, Brasil, Universidade Federal 
da Bahia. Serie Extensao no.2. 22p. Port., Sum. Engi. 

Cassava. Cultivation. Brazil. 

Recommended agronomic practices for cassava cultivation in tile coastal 

regions of Cruz das Almas, Brazil, are described. These include var. 

selection according to their use and crop cycle, soil selection and 
preparation, selection oi cuttings and planting systems and distances, 
fertilization, irrigation, weeding, description of damage caused to the 
plants and control o1 pests (Atta spp., Acromyrmex spp., Exinnyis ello, E. 
slop, Si lbs_. edula , Coelosternus, and Mononvche I lus tanajo_) and diseases 
(Cercospot id lui emningsit, Cercospora caribaea, Ulromyces manihotis, 
Colletotrichum maniliotis, Phvtophtora dreclisleri, Xanthomonas manihotis, 
Sphaceloma ranihot icola, and mosaic), pruning, harvesting, root 
conservation, crop rotation, and the use of cassava as forage. Technical 
coefficients of the operat ions involved and agricu Itura I inputs for 
small-scale and industrial plant ng.; are included. (Summary by EI)ITEC. 
Trans. by L.M.F.) DOO 

0116 
18151 FNI'RESA BRASILEINA DE ASSISTENCIA TECNICA E EXTENSAO RURAL. 1980. 

Sistema de producao para mandioca; Cocals-iA. (Cassava production 
systems for Coca is, aranhan) . Bacabal-MA, Brasil, Serie Sistemas de 
Producao. Boletim no. 186. 28p. Port . , 11lus. 

Cassava. land prepaiation. Planting. harvestilg. Weeding. Insect control. 
Marketing. Inter-cropping. Technological package. Brazil. 

Two cassava production systems are given foril the region of Cocais, HA, 
Brazil, based il the technological levels of tile cassava growers identified 
in the area. The ist sv;ten is for smalI-scale (av. 3 ha) cassava growers 
(landlords or tenant;) not too receptive to adopting technological 
innovations and producing CF. )perations forming the system include choice 
of area, preparat ion, planting, cultural pract ices, phytosanitary 
treatments, harvest, conservation of cutt ings, and commercialization. 
Specific technical recommendations are given for each operation. Current 
av. yields of 8 t/ha are estimated to increase to 12 t/ha If these 
recommendations ire lollowed. lilh2nd system is for small-scalu (av. 5 ha) 
cassavi growers (landlords or tenants) that plint cassava ill association 
with heans and maize, are, not too receptlive to innovations but Lave access 
to farm credit. lechn ica I recommendat ions ore given for each of tile 
operations making up the stem, similar to thospe of tile 1st :;ystem. ihe 
lse of recosIlolndat ioil; i: estimated to increase cassava, bean, and maize 
yields from 5000, 300), and 400 kg/ha to 8000, 450, and 601 kg/ha, resp. 
Technical coefficients for - ch system are included. (Summary b; EDITEC. 
Trans, by L.M.F.) 1O10 

0117 
18147 IIOWELER, R. H1.; CALL.E, F., SALAZAR, E. 1982. El cultivo de yuca 

5 



para la altillanura plana de los Llanos Orientales de Colombia. (Cassava

cultivation in the plateau area of the 
Colombian Llanop Orientales).
 
Asiava 3:13-14. Span., Illus.
 

Cassava. Cultivation. Colombia.
 

Specific recommendations for cassava 
cultivation and soil conservation in
 
the plateau area of 
the Colombian Ilanos Orientales are given. These
 
include choice of area (level), ,:il preparation, var. (M Ven 77, M Per
 
245, and ItMC 2, and the hybrids CM 507-37, CM 523-7, 
and CM 430-37),

selection of cuttings 
(bulky, 20 cm long, and fresh), treatment of cuttings

(immersion in a solution 
of fungicides, insecticides, and zinc sulfate),

planting system (vertical position 
with buds facing upwards, 80 x 80 cm
 
apart in Sept. or Oct.), fertilization and liming, pest control (thrips and
 
mites), and harvest (Ist months of the year, 
12-14 mo. after planting). If
 
these recommendations are followed, yields of 
15-20 t/ha can be obtained in
 
this region. (Summary by EDITEC. Trans. by L.M.F.) 
D00
 

See also 0204 0220 0225
 

DO1 
 Soil Water, Climate and Fertilization
 

0118
 
18176 CIIAN, S. K.; C. S.
LEE, 1982. Relationships of tuber yield,


starch content and 
starch yield of cassava with potassium status of

fertilizer, soil and leaf. 
 In Belen, E.H.; Villanueva, M., eds.
 
International Symposium on Trop-ical Root and Tuber Crops, 
5th., Los


Q .
Banos, Laguna, Philippines, 15 Proceedings. Los Banos, 
 Laguna,

Philippine Council for Agriculture aod Resources Research. 
pp.461-473.

Engl., Sum. Engl., 16 Refs., Illus.
 

Cassava. K. Leaves. Mineral 
content. Tubers. Starch 
content. Starch
 
productivity. Tuber productivity. Soil analysis. Malaysia.
 

Relationships of 
soil K and leaf K with cassava yield and starch content
 
were established in a trial conducted on an Oxisol 
at the Malaysian

Agricultural Research and Development Institute, Malaysia. Nine levels of K
 
(0, 40, 60, 80, 120, 160, 200, 240, and 300 kg/ha) were used in a
 
randomized complete block design 
 with 4 replications. Significant

correlations were 
obtained between applied K and water-soluble soil K, and
 
between applied K and leaf K. 
However, leaf K was a better indicator of
 
starch yield than water-soluble soil K. The optimum leaf K for max. starch
 
yield was 2.11%. The rate of K fertilization to obtain 
this optimum level
 
might depend on its method of application. In this trial where K was
 
broadcasted I mo. before planting, it was predicted 
to be 180 kg K/ha.
 
(Author's summary) DO1
 

0119
 
18181 FLACH, M. 1982. Ecological competition among the main moisture
 

rich starchy staples 
in the tropics and subtropics. In Belen, E.H.;

Villanueva, M., eds. 
International Symposium on Tropical-Root and Tuber
 
Crops, 5th., Los 
Banos, Laguna, Philippines, 1979. Proceedings. Los
 
Banos, Laguna, Philippine Council for


3 Agriculture and Resources
 
Research. pp. 45-375. Engi., 41
Sum. Engl., Refs., Illus.
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assava. Ecology. Climatic requirements. Nutritional requirements. Plant
 
physiology. Productivity.
 

"assava produces 67%, yam 9.2%, sweet potato 9%, plantain 7.1%, potato 
4.7%, aroids 1.6%, and sago palm 1.3% of total food energy in the tropics 
ind subtropics. Potential production/unit, time, and surface is twi. that
 
if cereals. Research should be aimed at lengthening the period of quick 
starch accumulation, in which partitioning of DM over sink and other plant 
parts appears to be constant with the possible exception of plantain. 
Needs of plant nutrients differ considerably with cassava and sago palm as 
the cheapest and sweet potato as the most expensive. A distinction should 
be made between fresh food crops (yam, plantain, and potato), starch or 
energy-producing crops (cassava and sago palm), and dual purpose crops 
(sweet potato and aroids). (Author's summary) DOI 

0120 
18185 KEATING, B. A., EVENSON, J. P.; EDWARDS, D. G. 1982. Effect of 

pre-harvest fertilization of cassava, (Manihot esculenta Crantz.) prior 
to cutting for planting material, on subsequent establishment and root 
yield. In Belen, E.H.; Villanueva, M., eds. International Symposium on 
Tropical Root and Tuber Crops, 5th., Los Banos, Laguna, Philippines, 
1979. Proceedings. Los Banos, Laguna, Philippine Council for Agriculture 
and Resources Research. pp.301-306. Engl., Sum. Engl., 10 Refs., Illus. 

Cassava. N. P. K. S. Fertilizers. Timing. Cuttings. Planting. Germination. 
Tuber productivity. FolLage. Australia. 

An expt. was conducted at the U. of Queensland Exptl. Station, Redland Bay, 
Australia, on a krasnozem soil to evaluate the effect of preharvest 
fertilization of cassava prior to cutting for planting material, as a means
 
of improving crop establishment. A uniform 24-mo. old stand of cassava cv. 
M Aus 7 was selected as planting material. N, P, K, and S were topdressed 6 
wk. prior to cutting at the rate of 75, 125, i5O, and 60 kg/ha, resp. 
Twenty-five-cm long cuttings were planted horizontally at a depth of 10 cm 
and at a I x I i spacing; 1 emergence was recorded on a weekly basis. 
Plants were evaluated for their fresh wt. of tops and roots, plant height, 
stem and tuber no., and starch content. Whi le the prefertilization 
treatment of cassava had no effect on the final no. of cuttings which 
emerged, it significantly reduced the time taken to reach 90% of final 
emergence from 28.3 to 18.4 days. Fresh root yield 233 days after planting 
was significantly increased from 14.7 to 17.5 t/ia. (Summary by J.L.S.) D0I 

0121
 
18161 MAGALIIAES, P. C.; AZE',EDO, J. N. 1980. Comparacao de cultivares
 

de mandioca em diferentes ,pocas de colheita e niveis de fertilizacao na
 
regiao Agreste de Alagoas. (Comparison of casseva cultivars harvested at
 
different times and wit'i different levels of fertilization in the
 
Agreste region of Alagoas). Haceio-Al,, Brasil, EmprL-a de Pesquisa 
Agropecuaria do Estad- de Alagoas. Pesquloa em Andamento no. 01. 5p. 
Port.
 

Cassava. N. P. K. Fertilizers. Harvesting. Timing. Tuber productivity. 
Foliage. Starch content. Cultivars. Brazil. 

Due to the low yields of cassava in the state of Alagoas, Brazil, an expt. 
was carried out to determine a production system appropriate for the 
region. Planting took place in Arapiraca and cv. Cariri Preta, Campinas, 
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Pacare, Catirina Branca, Perna Garda, and Isabel dp Souza 
were used. j,
randomized block design was used with 3 replications. Parameters assessed 
at 3 harvest times (14, 18, 
and 22 mo. after planting with and without NPK
 
fertilization at 20, 40, and 100 
kg/ha, reap.) were root yield, canopy

yield, and root starch content. Highest root yields corresponded to cv.
 
Campinas, Cariri Preta, and Perna Gorda with av. of 30.98, 23.55, and 22.18
 
t/ha, reap. Regarding canopy yield, Pacare, Campinas, and Catirina Branca
 
were outstanding with av. 
of 25.20, 21.84, and 19.77 t/ha, reap. Catirina
 
Branca had the highest 
starch content with an av. of 31.86%. (Summary by
 
J.L.S. Trans. by L.M.F.) DOI
 

0122
 

18163 MAGALHAES, P.C.; .SANTIAGO, A.D. 
 1981. Efeito do manganes e outros
 
micronutrientes na rendimento 
da mandioca em solo podzotlico Vermelho
 
Amarelo. (Effect of manganese and other micronutrients on cassar.va yields
 
on red yellow podzolic soil). Maceio-Al, Brasil, Empresa de Pesquisa

Agropecuaria do Estado de Alagoas. 
Pesquisa em Andamento no. 09. 3p.
 
Port.
 

Cassava; Mineral deficiencies. 
N. P. K. Zn. B. Cu. Mo. Mn. Fe. Tuber
 
productivity. Starch productivity. Starch content. 
Brazil.
 

* During the 
1979-80 crop yr an expt. with micronutrients was established in
 
Pindorama, Al, Brazil, to determine the cause of yellowing in cassava
 
plants, regionally known as Chapeu de Palha. 
 Cv. Catirina Branca was
 
planted in a red yellow podzolic soil in a randomized block design with 10
treatment and 4 replications. Fertilizer rates (kg/ha) were: N 
(250), P
 
(178), K (67), Zn (18), Cu (16), 
B (9), Mo (0.5), Fe (14), and Mn (75, 150,

and 225). Data on canopy and root yield, and 
starch content and production
 
are given. Although there were no statistically significant differences
 
among treatments, treatments with NPK + Zn, Ma, 
Fe, and Mn (150 kg/ha) and
 
NPK + Cu, B, Mo, Fe, and Mn (150 kg/ha) gave slightly higher results than
 
the other treatments. No yellowing was observed in any of the 
plots and
 
this initially indicates 
 that these symptoms could be due to soil
 
fertility, in particular micronutrient deficiency (especially Mn). (Summary
 
by J.L.S. Trans. by L.M.F.) D01
 

0123
 
18164 MAGALHAES, 
P. C. 1981. Efeitos de diferentes niveis de P, na
 

presenca e ausencia de N e K em mandioca. (Effect of different levels of
 
P in the presence and absen-ce of N and K in cassava). Maceio-Al, Brasil,
 
Empresa de Pesquisa Agropecuaria do Estado de Alagoas. Pesquisa em
 
Andamento no. 08. 4p. Port.
 

Cassava. P. N. K. Tuber productivity. Starch content. Foliage. Fertilizers,
 
Brazil.
 

Studies were carried out at the Arapicara Exptl. Station, Al, Brazil, 
to
 
determine adequate rates of.P for cassava craps. The expt. 
took place in a

Latosol using a randomized block design arranged 
in a 4 x 2 x 2 factorial
 
with 4 replications. Four levels of P (0, 40, 80, and 120 kg/ha), 2 of N (0

and 60 kg/ha), and 
2 of K (0 and 50 kg/ha) were used. Data analyzed at
 
harvest were 
canopy and root yield, and root starch content. Different
 
levels of P did not show statistical differences among themselves regarding
 
canopy yield. Regarding root yield, the application of 120 kg P/ha gave

the highest yield (av, 27.29 t/ha), 
 There were no differences among

treatments regarding starch content. 
N and K application, as well as their
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interaction with P, did not have significant differences regarding the
 
parameters studied. (Summary by J.L.S. Trans. by L.M.F.) D01 

See also 0113 0124 0126 0127 0128 0152 0224 0227
 

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

0124
 
18142 ASIBY, J. A.; DE JONG, G. 1982. Farmer field preparation and
 

tillage practices. Implications for fertilizer technology research. Soil
 
and Tillage Research 2(4):331-346. Engl., Sum. Engl., 1i Refs., Illus.
 

Cassava. Cultivation. land preparation. T'echnology evaluation. Fertilizers. 
Socio-economic aspects. Developmental research, labour. Costs. Colombia. 

The way in which information from diagnostic rescarch ol small farmer 
decision-making about land preparation and tillage practices may be 
integrated into exptl. research on the desilgn and evaluation of fertilizer 
technology is demonstrated. Analysis of different land preparation and 
tillage practices used by farmers in cassava production in Cauca, Colombia, 
is utilized to develop a model of farmers' ,eciston-making in the choice of 
ti lage techniques. The decision model Indicates that i- nuai tillage 
practices which Involve only partial field tillage are a response ' " 
relatively fixed constraints, which imply that it may be difficult for 
farmers facing these constraints to adopt fertilt er technology which 
requires full field tillage. Variables associated with choice of tillage 
method are identified and related to implications for exptl1. evaluation of 
fertilizer technology and the distribution of be-,etits from this research. 
Tile findings Illustrate that diagnostic research on the agro-socloconomic 
constraints faced by small farmers can alert researchers to limit ing 
factors which require recognition in the design and testing of agricultural 
technology, in order to facilitate rapid and effective adopLion by a 
majority of small farmers. (Author's sunnary) D2 

0125 
17569 KATO, M. DO S. A.; KATO, 0. R. 1982. Influencia da epoca de plantio 

e colhelta na producao de 4 cultivates de mandioca. (Effect of planting 
and 	 harvest times on the production of four cassava cultivars).
 
Altamira-PA, Brasil, Empresa Brasileira de Pesquisa Agropecuaria. 
Unidade de Execucao de Pesquisa de Ambito Estadual de Altamira. Pesquisa 
em Andamento no. 01. 

4
p. Port.
 

Cassava. Planting. Harvesting. Timing. Tuber productivity. Foliage. Brazil.
 

The 	 effect of different planting (.Jan., Fe. , March, April, and May) and 
harvest times (12, 15, and 18 ino.)on tile yields of cassava cv. Amarelillia, 
Inaja, Pretinha, and Sacai was studied in Altamira, PA, Brazil, using a 
randomized block design with split plots arranged in a 5 x 3 factorial with
 
useful plot areas of 40 m

2 
. Harvest times were in the main plots and the 4 

cv. in the subplots. Twenty-cmr cuttings were planted at a depth of 10 cm, 
spaced at I x I in. The May planting was excluded from the trial. Root and 
branch wt. were measured. Jan. and May were the best planting times (av. 
above 26 and 37 t of roots and branches/ha, resp.). Tile bcst harvest time 
was at 18 (av. of 31 and 42.76 t of roots and branches/ha, resp.) and 15 
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mo. 
(av. of 25.4 and 38.15 t of roots and branches/ha, resp.). Pretinha 
root and branch yield was outstanding (61 and 81.4 t/ha, resp.) with the 
Jan. planting and harvest at 15 and 18 mo., followed by Inaja (41.9 and 46 
t roots/ha and 58.6 and 51.7 t branches/ha with Feb. aid March plantings, 
resp., and harvest at 15 and 18 mo.), Sacal (30.14 t roots/ha with March 
planting and harvest at 15 mo. and 40.7 and 43.4 t branches;/ha with March 
and April plantings, resp., and harvest at 15 mo.), and Amarelinha which 
was severely attacked by pests. (Summary by l) ITEC. Trans. by [.M.F.) 1)02 

0126 
18137 LAl.,R.; DINKINS, 
F.L. 1979. Tillage systems and crop production
 

on an ultisol in Liberia. I n. ed. Soil tillage and crop

production. Ibadan, Nigeria, International Institute of Tropical
 
Agriculture. Proceedings Series no. 2. pp.221-233. 
 EngI., 7 Refs.,
 
Illus.
 

Cassava. Land preparation. Soil requiremeut . Incer-cropping. Maize. N. P. 
K. Fertilizers. Tuber productivity. Liberia. 

The effects of 2 methods of seedbed prepiration, conventional plowing and 
no-tillage, ,o maize, rice, and cassava yields weret studied during 1973-74 
at the C,,ileg of A ricuilture and Forestrv. i. of liberia, near Monrovia. 
The soil of the ept l. site was shallow with grey-brown loamy sand over a 
yellow-brovn sandy loimn. Three cropping sequences were used: upland rice, 
maize-cassava, and maize-maize. Cassava yields were low, but conventionally 
tilled and ridged p,,ts produce more caissva tubers than no t ll-plots (8.6and 6.5 t/ha with tertilizer vs. ,.7 and 3.2 t/ha without fertilizer, 
resp.). The soil iroisture regime was generally superior with 0o-till mulch 
treatments compared with lo
 plowed bare p ts. Plowed plots, however, had 
slightly lower bulk density than no-till treatments. Cassava is considered 
a suitable crop for acidic soils in the high rainfall region. Low cassava 
yield is attributed to shallow soils and to high conch. of gravel and to 
concretionary material. If the soil had a deep surface horizon,
 
satisfactory 
 cassava vield could be obtained with the no-till system. 
(Sumisary by S.B.) D02 

0127
 
18165 MAGAIIIAES, P.C.; AZEVEVO, J.N. DE 
 1980. Compo racao de cultivares 

de mandioca em diferontes de e niveis deepocas colheita fcrtilizacao 
nas regioes litoranea e do Sao Francisco, de Alagoas. (Comparison of 
cassava cultivars at different harvest times and levels of fertilization 
in the coastal and San Francisco regions, Alagoas). Maccio-A1, Brasil, 
Empresa de Pesquia A-opecuarta do Estado de A lagoas. Comunicado 
Tecnico no. 01. 9p. Port. 

Cassava. Cultivirs. HarveSt ing. Timing. N. 1'. K. Fertilizers. Tuber 
productivity. Starch ctntntut . Fol iage. Brazil . 

Comparative exli . were 'onducted in Aligoas, BraziI, to determine the 
effect of 3 harvesting times (14, IS, and 22 mo. after planting) and NPK 
fertilizat io treatments (60-60-0) and 60-80-60 in Penedo and Pindorama, 
resp.) on the yields of roots and aeriil parts and starch content of 
cassava cv. lacare, Cat irina lranca, ('lIho Roxo, Campinas, Carti Preta, and 
Isabel 
de Souza it) Pene-dlo and Branca de Santa Catarina, Pacare, Ol ho Roxo,
Perna Gorda, Isabel d,,Souza, and Catirina Branca inl Pindorama. In Penedo,
outstanding yields of aerial parts were obtained with cv. Pacare (av. 30.76 
t/ha with or without fertilization for all harvesting times). However, 

1C
 



harvesting at 22 mo. significantly affe ".ed yields. Root yields were 
highest in cv. Campinas, Olho Roxo, and Isabel de Souza with av. yields of 
43.8, 37.4, and 32.58 t/ha, resp. Highest starch contents were found in 
cv. Catirina Branca, Pacare, and Olho Roxo (31.53, 30.55, and 30.72%, 
resp.), increasing whe. no fertilizers were applied and harvest taking 
place at 14 mo. In Pindorama, Perna Go-da, Catirina Branca, and Branca dc 
Santa Catarina were the highest yielding cv.; however, at this site the 
response of fertilized plots was greatei than that of unfertilized ones. 
Cv. Olho Roxo and Catirina Branca are recommcnded for starch and alcohol 
production and Pacare for forage under conditions at Penedo Cv should be 
harvested at 14 mo. when max. starch ccntent is reached. At this site 
fertilization did not affect the results. lerna Gorda was the highest 
yielding cv. at Pindorama (av. yield of aerial parts, 13.34 t/ha; roots, 
21.51 t/ha; starch, 27.68%). Harvest time did not affect the parameters at
 
this site but a response to fertilization was observed. The causes of
 
yellowing in cassava at this site should be studied. (Summary by EDITEC. 
Trans. by L.M.F.) )02 

0128
 
18136 MAURYA, P.R.; LAI, R. 1979. No-.iii.S, sistem for crop production 

on an Ultisol In eastern Nigeria. In Lal, R. el. Soil tillage and crop 
production. Ibadan, Nigeria, International Institute of Tropical 
Agriculture. Proceedings Series no.2. 1,p.207-219. Engl., 8 Refs., 
Illus.
 

Cassava. Land preparation. Soil requirements. Plant height. Plant 
development. Tuber productivity. Soil fertility. Nigeria.
 

The effects of tillage systems on crop production (maize, cowpea, cassava, 
pigeon pea) and soil properties of an Ultisol in eastern Nigeria are 
described. The expt. was conducted on newly-cleared land at the Onne exptl. 
farm of the International Institute of Tropical Agriculture, near Port 
larcourt . The soil was an Oxic Paleudult, coarse-textured with a pH1 of 
about 4.5. Tillage treatments were conventional tiliage, disc plowed to a
 
depth of approx. 20 cm and harrowed, and no-tillage, with 2.5 1 paraquat/ha 
applied before planting. Tillage methods af fected the physical and 
chemical properties of the surface 0-10 cm layer; however, there were no 
differences in rtcse properties due to tillage methods for the 10-20 cm 
layer. Plant height of cassava was always 5-10. greater in the 
conventionally plowed than in no-tillage plots. The yield of cassava was 
generally low and did not show any differences due to tillage treatments 

(7.1 and 8.8 t/ha with no tillage vs. 6.9 and 9.5 t/ha with co'ventional 
tillage for 1976 and 1977, resp.). Nevertheless, cassava is better suited
 
for these soils and environments than the grain crops. Tables on the 
effect of tillage on plant height and tuber yield are presented. (Summary 

by S.B.) 1)02 

0129
 

18122 ODIGBOH, E. U.; AIMED, S. F. 1982. An automatic cassav 

planter. Agricultural Mechanization in Asia, Africa and Latin America 

12(4):15-20. Engl., Sum. Engl., 19 Refs., Illus. 

Cassava. Planting. Mechanization. Agricultural equipment. Nigeria.
 

On the basis ot the deficiencies found In an earlier design, a new cassava 

planter was designed, constructed, and tested. While the old planter is 
trailed, the new one is mounted. The old design his a hopper that poses 
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problems of manufacture; tbe hopper of the new planter is simple, yet very
 
effective and easy to load. The new planter is a single-row prototype
 
meant to serve as a building block for multi-row versions. It plants
 
cassava stakes vertitally on 25-30 cm high ridges with a within-row spacing
 
of practically 100 cm at an optimum planting speed of 7 km/h. (Author's
 
summary) D02
 

0130
 
18128 OGBUEHI, S. N. 1981. A preliminary study on preplant cassava stem
 

storage on tuber yield. Journal of Root Crops 7(1/2):65-66. Engl., 4
 
Refs.
 

Cassava. Stems. Storage. Timing. Cuttings. Tuber productivity. Tuber
 
development.
 

Stems of I yr-old plants of cassava cv. Nwugo and 53101 were stored for 
varying periods (0, 21, 42, and 63 days) in a farmhouse under ambient 
conditions. Twenty-cm cuttings were planted in a randomized block design 
with 4 replications. Nine mo. after planting, the crop was harvested and 
fresh tuber yield, no. of tubers/plant, av. tuber length and wt., and HI 
were determined. Both cv. responded alike to storage treatments. Variance 
analysis did not show any differences between storage treatments as to no. 
of tubers/stand, tuber length, and HI. However, the 0- and 21-day 
treatments were each significantly superior (P = 0.05) to the other 
treatments regarding tuber wt. and yield. (Summary by S.B.) D02
 

0131
 
18166 PINEIO, J. L. N. DE 1980. Metodos de obtencao e preparacao de
 

sementes vegetativas de mandioca para plantlo. (Methods of obtaining
 
and preparing vegetative cassava seeds for planting). Fortaleza-CE,
 
Brasil, Empress de Pesquisa Agropecuaria do Ceara. Ccnunicado Tecnico
 
no.5. 8p. Port., 6 Refs.
 

Cassava. Propagation materials. Stems. Cuttings. Selection.
 

Different aspects that should be taken into account in order to obtain good
 
quality cassava cuttings for planting are discussed. Three ways of
 
obtaining cuttings are examined: pruning cassava crops that are already
 
established, storing cuttings after cassava harvest, and maintaining part
 
of the crop until the next planting time. Quality parameters of the
 
cuttings include stem maturity, cutting length and diameter, healthiness of
 
planting material, and mechanical damage to the cuttings. Preparation of
 
planting material includes the vertical cut of 20-cm long cuttings with a
 
good no. of buds and their treatment with a mixture of insecticides and
 
fungicides. (Summary by EDITEC. Trans. by L.M.F.) D02
 

See also 0109 0164 0224 0227 0229
 

D03 Energy Productivity and Yielis
 

0132
 
17570 KATO, M. DO S.A.; KATO, O.R.; OLIVEIRA, R.P. DE 1982. Competicao
 

de cultivares de mandioca na Transamazonica-Para. (Competition of
 
cassava cultivars in the Transamazonic Region of Para). Altamira-PA,
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Brasil, Empresa Brasileira de Pesquisa Agropecuaria. Unidade de
 
Execucao de Pesquisa de Ambito Estadual de Altamira. Comunicado Tecnico
 
no. 05. 

4
p. Port.
 

Cassava. Cultivars. Tuber productivity. Foliage. Brazil.
 

Competitive trials were conducted with 14 promissory regional cassava cv. 
at exptl. fields in Altamira, Maraba, and Itaituba, PA, Brazil. A 
randomized block design was used with 14 treatments and 4 replications. 
Twenty-cm long cuttings were hand planted at a depth of 10 cm and spaced at 
I x I m. Harvest took place at 12 mo. and root and branch yields were 
determined. In Altamira, highest root yields were obtained with cv. Inaja 
(48.17 t/ha in 1976), Iracema (33.5 and 28.5 t/ha in 1974 and 1976, resp.),
 
Engana Ladrao (19.5 and 33.3 t/ha, resp.), Amazonas (18.7 and 34.17 t/ha,
 
resp.), and Lagoa (30.5 and 16.67 t/ha, resp.) and the highest branch 
yields with Bubao (78.17 and 72.83 t/ha, resp.), Pretinha (61 and 49 t/ha, 
resp.), and Engana Ladrao (51.33 and 50.67 t/ha, resp.). In Itaituba 
highest root yields were obtained with cv. Mameluca (26.17 t/ha), Inaja 
(25.5 t/ha), and l.agoa (25.17 t/ha) and the highest branch yields with 

Mameluca (74.33 t/ha), Pretinha (71.83 t/ha), Lagoa (66.67 t/ha), Inaja 
(62.17 t/ha), Bubao (59.67 t/ha), and IPEAN-12 (59.5 t/ha). In Maraba cv. 
outstanding in root yields were Juriti (38.16 t/ha), Engana Ladrao (37.5 
t/ha), Tataruaia (35.83 t/ha), Mameluca (35.33 t/ha), Lagoa (35.17 t/ha), 
Pretinha (35 t/ha) Jurara (34.83 t/ha), Jabuti (30.17 t/ha), and Jaibara 
(29.83 t/ha) and those outstanding in branch yield, Amazonas (46.17 t/ha), 
Tataruaia (44.17 t/ha), Mameluca (38 t/ha), Pretinha (35.5 t/ha), and 
Engana Ladrao (35.5 t/ha). (Summary by EDITEC. Trans. by L.M.F.) D03 

0133
 
16687 VIEIRA NETO, J. C.; CORREA, 11.1982. Avaliacao da producao e dos
 

teores de amido, proteina e HCN em quatro cultivares de mandioca
 
(Manihot esculenta Crantz) em diferentes epocas de colheita. (Evaluation
 
of production and starch, protein, and HCN contents in four cassava 
cultivars at different harvest times). In Projeto mandioca, relatorio 
76/79. Belo Horizonte, Brasil, Empresa do--Pesquisa Agropecuaria de Minas
 
Gerais. pp.22-24. Port.
 

Cassava. Cultivars. Tuber productivity. Foliage. Timing. Brazil.
 

At the Escola Superior de Agricultura de Lavras, M1G.Brazil, the starch and 
protein contents of 4 cassava cv. (Branca de Santa Catarina, Mantiqueira, 
Riqueza, and Vassourinha), their root and branch production, and optimum 
harvest time were assessed in a randomized complete block design with 5 
replications, main plots with the cv. and split-plots with the harvest time 
treatments (9, 12, 15, and 18 mo.). Highest branch yield was obtained with 
var. Riqueza (19.64 t/ha); Branca de Santa Catarina and Riqueza gave the 
highest av. root yields (22.92 and 21.3 t/ha, resp.). Best harvest time 
was at 18 wo. Branca de Santa Catarina had the highest starch content and 
production as well as the highest % of protein in the roots. Cv. Riqueza 
harvested at 15 mo. gave the highest protein content in the canopy.
 
(Summary by EDITEC. Trans. by I..M.F.) D03 

See also 0118 0119 0120 0121 0122 0123 0125 0126 
0127 0128 0129 0130 0147 0150 0151 0152 
0153 0154 0156 0157 0159 0165 0217 0227 
0229 
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D04 Postharvest Studies
 

0134
 
18431 PHILIP, S. 1981. Sequence of occurrence of microflora in stored
 

cassava tubers. Agricultural Research Journal of Kerala 19(l):126-127.
 
Engl., 3 Refs.
 

Cassava. Tubers. Storage. Mycoses. Bacterioses. Deterioration. India.
 

The microorganisms causing rot 
in stored cassava tubers were identified.
 
Rhizopus arrhizus and Mucor hiemalis 
were the initial colonizers followed
 
by Aspergillus spp. and Fusarium sp. Botryodiplodia theobromae appeared at
 
the last stages of tuber rot. (Summary by Review of Plant Pathology) D04
 

0135
 
18188 RICKARD, J. E. 1982. Cytology and cytochemistry of vascular
 

discoloration 
in cassava roots. In Belen, E.H.; Villanueva, M., eds.
 
Internatiunal Symposium on Tropical 
Root .nd Tuber Crops, 5th., Ios
 
Banos, Laguna, Philippines, 1979. Proceedings. Los Banos, Lagula,
 
Philippine Council for Agriculture and Resources Research. pp.307-315.
 
Engl., 27 Refs., Illus.
 

Cassava. Post-harvest technology. Tubers. Deterioration. Biochemistry.
 
Laboratory experiments. Analysis. Plant tissues.
 

The nature and origin of the occluding material formed in cassava root
 
xylem during the development of vascular discoloration in the absence of 
any infection were investigated. Roots of cassava cv. Yellow Heart
 
(Jamaica) and Ankrah (Ghana) were washed in 
water, cut laterally into
 
sections of 50 mm long and rewashed. Primary deterioration was induced by
 
dehydration or by placing the sections on perforated plastic shelves in
 
aerated, distilled wacer to a depth of 10 mm. Unfixed, frozen sections
 
10-2Oum were prepared and histochemical tests conducted on both discolored
 
and unpigmented material, and on wound surfaces 2 days after cutting.
 
Specimens were prepared for scanning electron microscope studies and
 
ultra-thin sections for transmission electron microscope. The formation of
 
vascular occlusions in xylem occurs as a gel.-like material lining 
the
 
vessel walls and forming connecting strands or as large granular masses
 
filling the vessel lumen. These occlusions appears to be a physiological
 
process which occurs as a response to wounding. Histochemical tests showed
 
that the pigmented material was composed of lipid, lignin, and
 
carbohydrate. Cassava xylem is 
also occluded by tyloses, but there is no
 
indication that tylose 
formation is essential to vascular discoloration.
 
(Summary by S.B.) D04
 

0136
 
18193 SIVAN, P. 1979. Post-harvest durability of fresh roots of 
cassava
 

varieties in Fiji and storage of roots In 
 moist sawdust. Fiji
 
Agricultural Journal 41(2):95-102. Engl., Sum. Engl., I0 Refs., Illus.
 

Cassava. Cultivars. Tubers. Storage. Deterioration. Timing. Resistance.
 
Fiji. 

Twenty-three cassava var. were harvested and 50 undamaged 
(without visual
 
signs of damage) roots of each var. were selected and stored 
on an open
 
shelf in a shed. Five roots each var. were
of taken at random, dissected
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and rated for deterioration (based on the extent of discoloration) on days
 

1, 2, 3, 4, 5, 6, 7, 10, and 14. Max. temp. range was 25.6-28.4*C, min.
 

temp. 16.7-23.4C and RH 62-93%. One var. was found to be resistant to
 

primary deterioration while another was slightly resistant but all others 

were susceptible. Var. Navolau and Vulatolu (susceptible) and Bleqa (very 

susceptible) were stored iI moist sawdust in boxes and var. Vulatolu in 

sacks. About 90% of roots of the susceptible var. were in acceptable 
condition after 8 wk. storage in boxes. Storage of Bieqa by this method gave 

80%. acceptable roots at 4 wk. but thereafter it deteriorated rapidly. When 

stored in sacks, 84% of the roots of a susceptible var. were acceptable 

after 3 wk. hut thereafter, the roots deteriorated rapidly. (Summary by 

Food Science and Technology Abstracts) D04 

0137 
18131 WIEATI.EfY, C.; IOZANO, C.; GOMEZ, G. 1982. Deterioracion 

postcosecha y almacenamiento de raices de yuca. (Postharvest
 

deterioration and cassava root storage). In Centro Internacional de 
Agricultura Tropical. Programa de Yuca. Yuca: investigacion,
 

produccion y utilizacion. Call, Colombia. pp.493-512. Span., 27 Refs., 
Illus. 

Cassava. Post-harvest technology. Deterioration. Tubers. Analysis. 
Cultivars. Resi;tance. Pruning. Storage. Colombia. 

Different aspects rtelated to deterioration, treatments to extend cassava 
root durability, and root storage practices are briefly reviewed. The 
initiation and subsequent level of deterioration of cassava roots is 
closely related to the presence of mechanical damage which is normally 
caused at harvest. A subjective method that allows the % of deterioration 

to be assessed is described. The results obtained show that var. MCol 22 
is more susceptible than MCol 113. Changes in the color of cassava are due 
to occlusion of the xylem vessel fascicles and to the production of 

fluorescent compounds in the parenchyma among which scopoletin was 
identiijed. The % of deterioration in roots of var. MCol 22 varied from 
less than 20% up to 90, Indicating that this var. could be susceptible or 
resistant depending on the conditions at harvest and that it is difficult 
to determine the absolute degree of susceptibility of a var. Evaluations 
of postharvest deterioration in 5 localities in Colombia, under different 
edaphoc limat ic conditions, showed that there is a wide range of 
deteriorat ion among the var. at CIAT-ci'lmira and in Popayan, while In the 
northern coast of Colombia the levei of deterioration was considerably 
lower. All of the var. were resistant in Carimagua. Var. Col 1807 and 
MKol 22 were also found to be the var. most susceptible to deterioration 
before canopy pruning and the most resistant after pruning. (Summary by 
S.B. Trans. by L.M.F.) D04 

EO0 PLANT PATIOICoGY 

E02 Bacterioses 

0138
 

18198 FUKUDA, C. 1982. Bacteriose da mandioca (Xanthomonas canoestris 
pv. manihotis): resistencia varietal e alguns possiveis fat'r.s pre
infeccionais de resistencia do hospedeiro. [Cassava bacterial blight 
(Xanthomonas campestris pv. manihotis): varietal resistance an, some 
possible preinbection factors ot host resistance]. Tese Mag.Sc. Vicosa-

C, Brasil, Universidade Federal de Vicosa. 58p. Port., Sum. Port., 
Engl., Y Reis. 
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Cassava. Cultivars. Resistance. Xanthomonas manihotis. HCN
Stomata. 

content. Leaves. Petioles. Stems. Brazil.
 

The resistance of 270 cassava 
var. to CBB (Xanthomonas campestris pv.

manihotis) was assessed 
in field trials conducted in Felixlandia, MG,
Brazil. Twenty-six of these var. (5 resistant, 10 moderately resistant,
II susceptible) were reevaluated 

and 
under greenhouse conditions. Once the

results obtained in the field were verified, intents were made to identify
possible preinfection mechanisms of pathogen resistance such as the no. of
stomas/leaf area unit, size of stomatal opening, and I1CNand total phenol
contents in the leaves, petioles, and stems of these 26 var. Regarding the 
no. of stomas/leaf area unit there was a significant difference among var.,

but there was no correlation between 
this no. and resistance. On the other

hand, the size of the 
stomatal opening varied statistically In function of

the var. and was related to resistance once these var. had openings smaller
than the susceptible var. IHCN and total phenol contents showed that some 
var. statistically differ from others regarding these contents 
in leaves aswell as In the petioles and the stems. No correlation was found between 
var. resistance and the HCN and phenol contents. (Author's summary. Trans.
 
by L.M.F.) E02 

0139 
18172 LOZANO, J.C.; IABERRY, R. 1982. 
 Screening for resistance to cassava


bacterial blight. Plant Disease 66(4):316-318. Engl., Sum. Engl., 12 
Refs., Illus.
 

Cassava. Xanthomonas manihotis. Cultivars. Resistance. Selection. Field 
experiments. Colombia. 

Resistance to Xan thomonas campestris pv. manihotis in cassava was

identified during 4 cycles of field evaluation in an area where CBB isendemic, Carimagia ecoSystem (Colombia). Some genotypes that 
were rated

resistant based on foliar symptoms produced under controlled conditions 
(80-90% RH, day/night temp. 30/18*C, and 
a 12-h photoperiod at 6 klux) were
 
eliminated 
because of infection after 
2, 3, or 4 cycles of continuous 
cultivation. (Author's summary) E02 

0140

18184 PAc'UMBABA, R. P. 1982. 
 Tong method: an effective screening


technique for young 
cassava seedlings for detecting resistance against
cassava bacterial blight disease in Zaire. In Belen, E.ll.; Villanueva,
M., eds. International Symposium on Tropical Root and Tuber Crops, 5th.,

Los Hanos, lagina, Philippines, 1979. Proceedings. los Banos, laguna,
Philippine Council 1or Agriculture and Resources Research. pp.317-322. 
EngI . , Sum. Engl ., 2 Refs., I lus. 

Cassava. Xanthom,nas man ihotis. Inoculation. Resistance. Selection. Zaire. 

The artificial inoculation of Xanthomonas manihotis theby tong method is 
recommended for detecting resistance i-n- 3-8 wk. old cassava seedlings,
against CB1, but is not suitable for cassava plants 3 io. old or older.
The technIq - ue;ed either C1B1 gum exudates or cut pieces of angular, 
water-s oaked leaf spots Immersed in water for 12-24 h or water solution of 
pure culture of X. manihot is as Inoculum. Tiny, angular leaf spots
developed on Inoculated cassava leaves after 24-48 h. (Author's summary) 
P02 
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See also 0115 0150 0152 0153 0156 0160
 

E03 Mycoses
 

0141
 
18408 MATOS, A. P. DE 1976 Esporulacao de Cercospora henningsii
 

Allesch. em funcao de fatores fisicos e nutricionais. (Sporulation of
 
Cercospora henningsii depending on physical and nutritional factors).


39
 
Tese Mag.Sc. Vicosa-MG, Brasil, Universidade Federal de Vicosa. p.
 
Port., Sum. Port., 41 Refs.
 

Cassava. Cercospora henningsii. Isolation. Culture media. Laboratory
 
experiments. Brazil.
 

The influence of the interaction temp. and culture media, light regime,
 
time of incubation, H concn., addition of thiamine, and radiation with UV
 
light (254 nam)on the sporulation of Cercosporidium henningsii was studied.
 
Temp. of 16, 20, 24, and 28°C were studied in interaction with sweet potato
 
dextrose agar, modified Richard's medium, cassava leaf extract agar (CLEA),
 
and carrot leaf extract agar. Other studies with CLEA were conducted at
 
24°C. Except for trials on days of incubation which lasted 8 days, the
 
time of incubation of the trials was 7 days. Research was conducted
 
alternating light and dark periods, except for the trial on light regime
 
which was conducted under constant light, continuous darkness, and
 
alternating light and dark periods. Max. sporulation of the pathogen
 
occurred at a pH between 5.0-7.0. The addition of 6, 30, and 150
 
international units of thiamine/l of culture medium in the form of
 
hydrochloride stimulated the production of fungal conidia. Exposure to 254
 
nm UV light during 30, 60, and 120 a also increased conidial production of
 
C. henningsii. Highly sporulating variants of the fungus were also
 
identified in monosporous culture. (Author's summary. Trans. by L.M.F.) E03
 

0142
 
18401 ZEIGLER, R. S. 1982. The superelongation disease of cassava:
 

pathogen taxonomy, gibberellin production, and some characteristics of
 
host resistance. Ph.D. Thesis. Ithaca, N.Y., Cornell University. 133p.
 
Engl., Sum. Engl., 70 Refs., Illus.
 

Cassava. Sphaceloma munihoticola. Pathogenicity. Inoculation. Cultivars.
 
Symptomatology. Resistance. Pest damage.
 

The previously unreported sexual stage of Sphaceloma manihoticola, causal
 
agent of the superelongation disease of cassava, is described as an Elsinoe
 
species. Cross-inoculation studies, symptomatology, colony characteristics,
 
and morphological comparisons among isolates, type specimens, and published
 
descriptions are used to support proposed synonymy of the Elsinoe from
 
cassava with E. jatrophae and E. brasiliensis under the name Elsinoe
 
brasiliensis. Sphaceloma manihoticu.a is retained, and S. krugii is
 
combined with S. poinsettias under the latter name. Host specificity of
 
some isolates was found to be plastic. ,ivitro production of gibberellin
 
A4 by the pathogen is demonstrated through combined gas chromatography-mass
 
spectrometry of purified culture extracts. Regardless of field
 
susceptibility, stem tissue of all cv. tested developed resistance to the
 
pathogen after about 8 days. Disruption of stem cuticle significantly
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increased the 
level of disease as measured by no. of 
lesions, % susceptible

tissue diseased, and no. of diseased internodes. Conidia and hyphae ofmonoconidial isolates 
were monokaryotic. Reisolations 
from different

lesion types yielded morphologically identical colonies which showed nodifference in virulence on the cv. from which the reisolatf-:s were made.Inoculations of selec ted cv. of diverse origin and morphol gy with isolatesof diverse origin in all combinations yielded variable but significant cv. x isolate interactions suggestive of pathogenic special iz ation. It ishypothesized that specific host-isolate incompatibility is only part of acomplex of resistance mechanisms in field-resistant cv. Field-resistant 
and field-susceptible 
cv. were treated with different gibberellin A 
concn. and inoculated with the pathogen. No difference in response to thehormone was detected between resistant and susceptible cv. when evaluatedfor change in length agd susceptibility. All cv. showed an increase in
internode length at 10 ug/ul hormone' concn., and all showed increasedlevel of disease over control when inoculation followed hormone
application. Hlormone production appears to confer an advantage to thepathogen by inducing growth and increasing the amount of susceptible
juvenile tissue. (Author's summary) E03 

See also 0115 0134 0152 0153
 

E04 Viroses
 

0143

18168 FAUQUET, C.; TIHOUVENEL, J.C. 1981. Mosaique du manioc. (Cassava


mosaic). Toumodi. Experimentation O.R.S.T.O.M. Resultats du 
01-07-80
 
au 01-07-81. Abidjan, 
 Cote d'Ivoire, Office 
 de la Recherche
 
Scientifique et Technique Outre-Mer. lip. Fr., 2 Refs., Illus. 

Cassava. Cassava Al rican mosaic virus. Cuttings. Planting. Germination. 
Cultivars. Resistince. Liming, Ivl ry' Coast. 

The results of research carried out by the Office de la Recherche
Sclentifiquce t Technique Outre-Mer (ORSTOM) In Toumodi, Ivory

1
9 8 Coast, fromJuly 0--,2ly 1981, to determine the % of natural infe:tion by mosaic of

healthy plants of cassava .ar. CB, 86, 87, 1134, [157, 1158,Ta 49, and Bonoua
Rouge are given. Germination % of these var. varied from 88-89%. Var. 87was the most susceptible; therefore it had to be completely eliminated.
Var. H34 was the most resistant (28.1%). The other var. had the followinginfection %: 1158 (35.4), Ci (41.3), Ta 49 (42.0), 157 (43.8), Bonoua Rouge
(56.0), and 86 (94.0). Planting 
time affected the Z of infection of var.CB and Bonoua Rouge pa;sing from 41.3% in July to 1.7% In Sept. for the 1st var. and 56 to 5.8", ior the 2nd var. On che other hand, the % of infection
increased in var. 1134 from 28.1 to 42%. No Influence of rainfall on cassava infestotion was observed. (Summary by S.B. Trans. by IM.F.) E04 

0144

18179 TERRY, F. R. 1982. Resistance to African cassava mosaic andproductivity of improved 
cassava cultivars. In Belen, 
E.11.; Villanueva,


M., eds. International Symposium on Tropical Root and Tuber Crops, 5th..
Los Banos, l.aguna, Philippines, 1979. Proceedings. l.os Banns, Laguna,
Philippine Council for Agriculture and Resources Research. pp. 4 

15-429. 
Engl., Sum. Engl., 6 Refs., Illus. 
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Cassava. Cultivars. Resistance. Cassava African mosaic virus. Tuber
 

productivity. Dry matter. Timing. Nigeria.
 

Improved cassava cv. TMS 30211 and TMS 30395 (with varying levels of 

resistance to CAMDJ)were evaluated for their productivity (root fresh wt., 

root size and no., top fresh wt., and DM content) tinder varying levels of 

CAND incidence and stress and compared with the local susceptible cv. 

Isun ikakiyan. Yield reduc t ions due to clona I CAMID-inf ect ton (plants 

established from CAMD-infected cuttings) differed stgnificantly among the 3 

test cv., with the highest reductions inItile susceptible unimproved cv. 

Yield reductions due to vector CAM)D-infection were coslscentlv lower than 

those in plants established from CAMD-infecte' cuttings. The lowest rate 

of Increase of CAMI) incidence and severity on plants established from 

CAMD-free cutt ings was recorded lor" res istant cv. TMS 30395. Data 

indicate that one component of resistance to CAMIl) is the resistance "o 

vector i noculation of the agent into tite Cassava plant. 'riteimplication of 

this fltdiig aud itAs Importance in maximizing cassava productivity under 

CAMII)stress are discussed. (Author's summary) F04 

See also 0115 0153 0156 

E06 Nematodes
 

See 0156
 

FOD PEST CONTROL AND ENTOMOLOGY
 

FO1 Injurious Insects and their Control
 

0145 
18424 APEJI, S.A. 1980. Euproctus fasciata Walker (Lep., Lymantriidae)
 

feeding on cassava in northern Nigeria. Entomologist's Monthly Magazine 
116(1388/1391):92. Engl.
 

Cassava. Entomology. Euproctis fasciata. Nigeria.
 

On June 7, 1979 about .120 newly hatched caterpillars were found clustered 
on tile lower surface of a cassava leaf in an observation plot at Samaru, 

northern Nigeria. The remains of egg shells were still being eaten by 
their recent occupants. Caterpillars were removed for rearing on cassava 
leaves, )n which they thrived, pupating from July 12 They had urticating 

hairs which btoke off easily. Adults began to emerge on July 27, mostly 

after dusk. Adult otis were determined as Eproctis fasciata by comparison 
with examples frim Samaru determined by tile late C.L. 'CoIlenette. Tihe 
species has previonsl- been re-orded at Samarut from larvae found feeding on 

groundnut leaves and, 11 one occasion, Oil leaves of an attempted 
establishment of apricot trees. (Complete text) FOI
 

0146
 

18455 DUNSTAN, W.R.; MAGAZINE, l.A. 1981. Tanzania - the larger grain
 

borer on stored products. FAO Plant Protection Bulletin 29(3/4):80-81.
 
Engl.
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Cassava. 
Cassava products. Processed products. Storage. Injurious insects.
 
Prostephanus truncatus. Tanzania.
 

Prostephanus truncatus 
was found causing severe damage to stored maize,
dried cassava, and occasionally the timber supports of stores in the Tabora
region of Tanzania in April-May 1981. 
 The bostrichid was subsequently also
found in the Shinyanga region and 
in Mwanza. (Summary by Review of Applied
 
Entomology) FOI
 

See also 0115 0149 0152 
 0156
 

F03 Injurious Mites and their Control
 

See 0115 0152
 

GOO GENETICS AND PLANT BREEDING
 

GO1 Breeding, Germplasm, Varieties and Clones, Selection
 

18470 ANZULES, V.; CARCELEN L., 
0147
 

R. 1983. Investigacion sobre yuca 
en
Ecuador. (Cassava research 
in Ecuador). In 
Toro, J.C., ed. Evaluacion
de variedades promisorias do 
yuca en Ame-ica Latina y El Caribe, Cali,
Colombia, 1982. Memorias de un Taller. 
Cali, Centro Internacional de
Agricultura Tropical. Serie 
CIAT 03SC(1)83. pp.83-91. Span., 
Sum. Span..
 
8 Refs.
 

Cassava. Cultivars. Selection. 
Tuber productivity. Dry matter. Starch
 
content. Cassava programs. Ecujdor.
 

Cassava 
is one of the traditional 
crops exploited in 
the low Ecuadorian
tropics. It is mainly planted by 
small farmers who do 
not use the inputs
recommended 
by modern agricultural technology. The private and public
economic sectors, on 
the other hand, have not shown interest in the crop.
Approx. 25,000 ha have been planted to cassava in Ecuador and av. 
yields of
9 t/ha are obtained. As of 1976, 
the Instituro Nacional de Investigaciones

Agropecuarias (INIAP) 
 began research work 
 on cassava by introducing
promissory mazerial 
 and establishing regional 
 trials throughout
country. Five regional the
 

trials have been conducted 
and 18 var. and 20
hybrids have been 
introduced from 
CIAT. The province of Loja is the
in which research results have bees best 
area
 

applied in on-farm trials;
technology 
has been directly released to farmers in 
 field days and
demonstrations. 
 At request of the farmers, promissory var. CMC-40,

IIMC-7, 
and M Col 22 have been released in the area of LoJa 

ICA 
and in eastern
Ecuador, ICA HMC-2 and M Col 1684, 
outstanding for their 
yields and
agronomic characteristics. (Author's summary. Trans. by L.M.F.) 
GOI
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18467 CACERES, L. A. 
 1983. Programs de yuca en Paraguay: comienzo y
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(The cassava program in Paraguay: its initiation and
desarrollo. 

ed. Evaluacion de variedades promisorias de
 

yuca en America Latina y El Caribe, Call, Colombia, 1982. Memorias de
 
development). In Toro, J.C., 


un Taller. Call, Centro Internacional de Agricultura Tropical. Serie 
9
 

CIAT 03SC(1)83. pp.51-5 . Span., Sum. Span., 3 Refs.
 

Cassava. Production. Cult i'ation. Cultivars. Selection. Plant breeding. 

Germplasm. Cassava programs. Paraguay. 

cassava is tradi-tionally cultivated by small and intermediate 

farmers, the majority of the country's population, who consume cassava 

directly as a dietary supplement. It is also processed at home to obtain 

starch to be used in preparing different edible foodstuffs and for 

In Paraguay 

near 190,000 ha are planted per year, 

cassava occupying 4th place (12%) among temporary crops. Only 43 of the 

great amount of var. existing in the country have been collected. With the 

help of the FAO, through the International Board for Plant Genetic 

Resources (IBiR), a greater no. of var. is being collected. Several trials 

on agronomic practices 

industrial purposes. Generally, 

as well as regional trials with the 10 most commonly 

cultivated var. (Concepcion, Jovy, Pomberi, San Rafael, Toledo, Yeruti-i, 

Tacuara, Canario, Cano, Yeruti Guazu) are being conducted, one of the 

trials at Caacupe and the other at Chore. Crosses are planned to be made 

between national var., introduced var., national and introduced var., 

multiple crossing, and screening of material from segregating populations.
 

(Author's summary. Trans. by I.M.F.) GOI 

0149 

18189 CENTRO AGRONOMICO TROPICAL DE INVESTIGACION Y ENSENANZA. UNIDAD DE
 

RECURSOS GENETICOS. 1981. Catalogo de la coleccion de yuca (Manihot
 

esculenta Crantz) del CATIE. (Catalog of 
the cassava collection at
 

CATIE). Turrialba, Costa Rica. Serie Tecnica. Boletin Tecnico no.2.
 

40p. Span., Illus.
 

Cassava. Germplasm. Clones. Identification. Sllba pendula. Resistance.
 

Costa Rica.
 

Data on the environment and the planting conditions under which the cassava 

clones that form part of the germplrsm bank at the Centro Agronomico
 

Tropical de Investigacion y Ensenanza (CATIE) in Turrialba, Costa Rica,
 

were evaluated are given. The descriptors used to characterize the
 

germplas' are listed and defined. Results of the systematic description of
 

153 cassava clones Include data on clone identification (no. of
 

introduction, name, country and locality of origin, and yr of
 

introduction), characteristics of the root, stem, and leaf, and degree of
 

resistance to Silba pendula. Information on the codes used to describe 

colors, the clones that are probably duplicated, and distribution 

frequencies Is given in annexes. (Summary by J.L.S. Trans. by L.M.F.) GOI 

0150 

18468 CORREA, II.; TERNES, M. 1983. La investigacion con yuca en el 

sureste y sur del Brasil. (Research on cassava in southeastern and 

southern Brazil). In Toro, J.C., ed. Evaluacion de variedades 

promisorias de yuca en-America Latina y El Caribe, Call, Colombia, 1982.
 

Memorias de un Taller. Call, Centro Internacional de Agricultura
 

Tropical. Serie CIAT 03SC(I)83. pp.61-71. Span., Sum. Span., 4 Refs.
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Cassava. Cassava programs. Research. Cultivars. Selection. Starch
 
productivity. Tuber productivity. Foliage. Resistance. Bacterioses. Brazil.
 

The Centro Nacional de Pesquisa de Mandioca e Fruticultura (CNPMF), located 
in Cruz das Almas, BA, Brazil, has a national cassava collection consisting
of 850 materials, of which approx. 250 have been evaluated in several 
regions of tile country. Tie changing socioeconomic condtior s of rural 
areas affects cassava cultivation. Agronomic practices vary f ,'.aone region 
to another, mainly regarding soil preparation, selection of cuttLngs, plant
population, fertilization, weed control, and mechanization. Bacteriosis 
(Xanthomonas campestris pv. manihotis) is considered the most severe
 
disease and a factor limiting cassava production both in the SE (Minas 
Gerais) and southern part (Santa Catarina) of the country. Var. JAC 
12-829, EAC 7-127, Mico, Manjari, Sonora, Piiza , IAC 105-66 (Caapora), 
Engana Iadrao, IAC 24-2 (Mant iqueira , CMC-40) , IAC 352-6, Pirassununga, and 
CM 425-5 were released for the SE and var. Mico, Mandim Branca, and Aipim
Gigante for tile southern irea. All of these arevar. resistant to 
bacteriosis and yield more than 20 t/ha. Av. yields in Brazil arc 14 t/ha,
being lower In the SE than in the south. There are 26 cassava production 
systems, published as technical bulletins, to advise farmers on var. and 
cultural practices to increase production. (Author's summary. Trans. by 
L.M.F.) GOI
 

(151 
18167 D'OLIVEIRA, L .0. B. 1971. Experimento de competicao de variedades
 

de mandioca; executado no periodo de 25-09-69 a 25-01-71. (Trial on
 
competition of cassava varieties, conducted 
 between 25-09-69 and 
25-01-71). PetrolIna-PE, Brasil , Superintendencia do Vale do Sao 
Francisco. Estacao Experimental do Bebedouro. 14p. Port. 

Cassava. Cultivars. Selection. Tuber productivity. Composition. Foliage.
 
Brazil.
 

At the Blcedouro Exptl. Station, Brazil, cassava var. Cigana, Alpim Casca 
Roxa, Sut inga Branca, V;i!ssoiira Branca, Stir nga, Mamao, Salangorzinha, and
 
Platina were planted in order to determine which var. Is best for human and
 
animal nutrit ion 
 in terms of its root and foliage production. No 
statistical differences were observed among var. regarding foliage yield at
 
4 cuttings, ranging from 44,052 kg/ha for 
 Alpfmi Casca Roxa to 68,467 kg/ha
for Platina. Iowever, statistical analysis of the yields showed that with a 
min. significant difference of 5176 kg/ha, highest yield".ig var. were in 
descending order: Mamao (51, 153 kg/ha) and Salangorzinha (46,538 kg/ha);
Sutinga (45,288 kg/ha) and Sutinga Branca (40,964 kg/ha); Vassoura Branca 
(38,669 kg/ha), Cigana (37,948 kg/ha), and Aipim Casca Roxa (37,692 kg/ha); 
and Platina (31,089 kg/ha). Var. Mamao was statistically superior in root 
yield. (Summary by FIiTEC. Trans. by I..F.) GOI 

0152
 
17544 EMPRESA BRASILEIRA DE l'ESOUISA AGROPECUARIA. CENTRO NACIONAL DE 

PESQUISA DE MANDIOCA E FRUITICUIITURA. 1980. Projeto mandioca. (Cassava 
program). In . Relatorno tecn lco annal do Centro Nacional de 
Pesquisa de Manl oca e Fruticultura-1979. Bras 1. ia. pp.92-132. Port. 
II lus. 

Cassava. Cassava programs. Germplasm. Cul tivars. Clones. Selection. 
Adaptation. Tuber productivity. Foliage. Starch content. Starch 
productivity. Spacing. Cuttings. Planting. Storage. Timing. Land 
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preparation. Entomology. Mononychellus tanaka. Erinnyis ello. Predators.
 
Vatiga illudens. Silba pendula. Xanthomonas manihotis. Glomerella
 
cingulata. Uromyces. Resistance. Brazil.
 

Major results obtained in 1979 by the cassava program of the Centro
 
Nacional de Pesquisa de Mandioca e Fruticultura of the Empresa Brasileira 
de Pesquisa Agropecuaria (EMBRAPA), Brazil, are given in detail. Advances 
in the following areas are covered: genetic breeding (cv. selection, F 
hybrid selection, hybridization, adaptation of cv., use of wild Manihoi 
species in genetic improvement, and assessment of active germplasm bank); 
crop management and cultural practices (planting in double rows, 
conservation of branches for planting material, and effect of cutting 
length and diameter on yield); soil management and conservation (depth of 
tillage and min. tillage cultivation system); fertilization and mineral 
nutrition (application rates and times of N, rates and methods of applying 
P, sources and rates of P, and application rates, methods and times of K); 
entomology (economic damage caused by the mite Mononychellus tanajoa, 
identificatioi of mite predators (Typhlodromalus limonicus and 
Typhlodromalus sp.), use of the dipteron Euphorocera sp. to control 
Erinnyis ello larvae, use of Trichogramma sp. to control E. ello eggs, 
determination of cassava pests and their fluctuations in population, yield 
losses due to the attack of Vatiya illudens, and effect of the attack of 
Silba pendula on yields); plant pathology (control of Xanthomonas manihotis 
through genetic breeding and selection of cv. resistant to Colletotrichum 
gloeosporioides); water stress and cassava production. (Summary by EDITEC. 
Trans. by L.M.F.) GO 

0153
 
18180 EZUMAH, 11. C. 1982. Cassava selections for the Republic of Zaire.
 

In Belen, E.H., Villanueva, M., eds. International Symposium on Tropical
 
Root and Tuber Crops, 5th., Los Banos, Laguna, Philippines, 1979.
 
Proceedings. Los Banos, Laguna, Philippine Council for Agriculture and
 
Resources Research. pp.385-397. Engl., Sum. Engl., Illus.
 

Cassava. Clones. Selection. Tuber productivity. Resistance. Cassava African
 
mosaic virus. Xanthomonas manihotis. Mycoses. Leaf area. Plant development.
 
Leaves. Starch contenL. Dry matter. Zaire.
 

Cassava production in Zaire is threatened by 3 major diseases [CAMD, CBB 
(Xanthomonas manihoti), and anthracnose (Colletotrichum spp.)] and 2 
serious pests [(mealybugs (Phenacoccus spp.) and green mites (Mononychellus 
tanajoa) I, resulting in part, to reduced yield since 1972. Progress made 
in selecting high yielding resistant clones as well as factors to consider 
in selecting for high root and leaf yield are presented. Depending upon 
sites, yield Increases from improved cv. ranged from 50% to over 300%. The 
performance of selected clones on farmers' fields (fresh root yield, DM and 
starch content) and the stability of their resistance to diseases are 
examined as well as plant vigor in relation to major diseases and as a 
selection criterion for yield, and pattern of leaf development of 7 cv. 
Studies and cultural practices to strike a balance between high leaf yield 
and high root yield are recommend-d. (Summary by I.L.S.) GOl 
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18464 GIJZMAN A., L. 1983. Desarrollo del programa de yuca en la
 

Republica Dominicana. (Development of the cassava program in the
 
Dominican Republic). In Toro, J.C., ed. Evaluacion de variedades
 
promisorias de yuca en America Latina y El Caribe, Cali, Colombia, 1982.
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Memories de un Taller. 
Cali, Centro Internaclonal de Agricultura

Tropical. Serie CIAT 0JSC(l)83 pp. 13-28. 
Span., Sum. Span., 3 Refs.
 

Cassava. Production. Consumption. Germplasm. Cultivars. Tuber productivity.
Selection. Identification. Socio-economic 
aspects. Uses. C,,ssava 
programs.
 
Dominican Republic.
 

The importance of cassava cultivation in the Dominican Republic, as astaple foodstuff that is consumed and comm.ercialIzed in the form of casave
 or cassava cookie, is analyzed. Gro.'Ing sweet cassava represents a good
source of foreign ex.change in the exporting of fresh roots to Latin marketsin the USA. In the Dominican Republic 20,000-25,000 ha are planted tocassava with av. yields of 10 t/ha. More than 30 cassava vat., that differregarding productivity, growth cycle, 
root shape and color, are grown in
commercial plantings. More than 20 bitter var. exist among which areZenon, Bilin, Jibara Blanca, and Machetazo and 8 sweet var. among themFacundo, Agua de Coco, La Blanca, and Agua ' Ilce, in particular.Introduced var. are important in order to respond tc the increase in demandgenerated by industrialization processes. Regional trials carriedduring the last 5 years out
have confirmed the higher po:ential production ofintroduced var. Among introduced vat., CMC-40 h,- been outstanding (up to50 t/ha) 
and could be highly demanded by agroindustries. Since theDominican Republic imports all of the wheat for breadmaking, 80% of themaize, and all of the barley that is consumed, serious thoughts have beengiven to the role cassava cnuld 
play in this type of market. A well-defined
strategy should 
be adopted on the mechanisms 
used in the re.ease of
outstanding var. 
to farmers; likewise, a pilot project of cassava drying
for poultry and swine nutrition should be established. The Implementation
of a cassava seed certification program is of 
utmost lirportance. (Author's
 

summary. Trans. by _.M.F.) 
 G01
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18473 HERSHEY, C. D. 1983. Germoplasma basico y mejorado de yuca
disponible en 
el CIAT y su manejo por 
los programas nacionales de yuca.
(Basic and 
 improved cassava germplasm available at CIAT 
 and its
management by national cassava programs). 
 In Toro, J.C., ed. Evaluacion
de variedades promisorias de yuca en America Latina y El Caribe, Cali,C(lombia, 1982. Memorias 
de un Taller. Call, 
Centro Internacional de
Agricultura Tropical. 
Serie CIAT 03SC(1)83. pp.113-124, 150-184. Span.,

Sum. Span., 2 Refs.
 

Cassava. Germplasm. Plant breeding. 
Seeds. Cuttings. Selection. Cassava
 
programs. Colombia.
 

The different forms of germplasm available at CIAT and the handling andfacilities required for each one 
are described. Germplasm can 
be classified
according to its type ot 
propagation (vegetative or by sexual seed) and its
stage of development measured by its genetic manipulation and selection.The advantages and disadvantages of the alternatives of germplasmintroduction are discussed. The 4 forms of germplasm are: (1) Basicmaterial in form of in vitro meristem tissue culture, sent to advanced programs with trained personnel capable of making and assessing crosses.(2) IHybrids from 
 crosses extensively evaluated 
 under different
edaphoclimatic conditions in 
Colombia, selected 
fur each country according
to its needs. This material is also sent as in vitro culture, andpreferably to programs 
that can not make specific crosses. (3) Directed or
controlled crosses, material sent 
 as sexual seed mainly 
 to advanced
 programs 
 that can handle segregating 
populations. (4) Open-pollinated

crosses sent in the form 
of sexual to
seed advanced programs. Unlike
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directed crosses, these have a common parent iridely tested under 
the
 
environmental conditions for which the cross is requested in a 
given
 
country. (Extracted from author's summary. Trans. by L.M.F.) GO
 

0156 
18162 INTERNATIONAL INSTITUTE OF TROPICAL AGRICULTURE. 1981. Root and 

tuber improvement program; cassava. In . Annual report 1980. 
Ibadan, Nigeria. pp.51-64. Engl., Illus. 

Cassava. Cassava 
programs. Plant breeding. Cultivars. Selection. Tuber
 
productivity. Foliage. Dry matter. HCN content. Resistance. Mononychellus
 
tanajoa. Phenacoccus manihoti. Biological control. Predators. Entomology.
 
Cassava African mosaic virus. Vectors. Disease transmission. Xanthomonas
 
manihotis. Nematodes. Clones. Germplasm. Gar. Nigeria.
 

Significant results of research activities carried out by the Root and
 
Tuber Improvement Program of the International Institute of Tropical
 
Agriculture (IITA) in 1980 are given. Activities included are genetic
 
improvement (var. performance, performance of promising clones, low cyanide
 
clones, clones resistant to Mononychellus tanajoa and heritability of this
 
resistance, factors affecting the garification rate, and distribution of
 
improved var. in Nigeria), entomology (screening for resistance to M.
 
tanajoa and Phenacoccus manihoti and biological control of P. manihoti with
 
the coccinellid Hyperaspis sp.), pathology (frequencies of transmission of
 
CAMD by Bemisie tabaci and epiphytic populations of Colletotrichum
 
manihotis on cassava), nematology (screening for resistance to Meloidogyne
 
incognita and M. javanica), and tissue culture and virus indexing
 
(distribution of cassava for international testing). The activities in
 
genetic improvement and quality evaluation of Zaire's National Manioc
 
Program (PRONAM) and the Cameroon National Root Crops Improvement Program
 
(CNRCIP) are described. (Summary by EDITEC. Trans. by L.M.F.) 0O
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18465 LENOIR, H. 1983. Investigacion sobre adaptacion de la yuca en
 

Haiti. (Research on the adaptation of cassava in Haiti). In Toro, J.C.,
 
ed. Evaluacion de variedades promisorias de yuca en Amerir. Latina y El
 
Caribe, Cali, Colombia, 1982. Memorias de on Taller. Cali, Centro
 
Internacional de Agricultura Tropical. Serie CIAT 03SC'1)83. pp.29-35.
 
Span., Sum. Span., I Ref.
 

Cassava. Cultivars. Adaptation. Tuber productivity. Cassava programs.
 
Haiti.
 

Cassava cultivation in Haiti is described. It is generally planted on small
 
farms in association with maize, bean, sorghum, cowpea, groundnut, and
 
plantain. As food, it is consumed in the form of home-made casave cakes.
 
Production technology and cultural practices are cdequate in Haiti, except
 
for the selection of planting material (cuttings less than 20 cm long are
 
used). The national av. yield, however, is 4 t/ha due mainly to the lack of
 
high-yielding var. This deficiency has been partly corrected by the
 
introduction of 21 promissory materials from CIAT. These were multiplied by
 
the rapid propagation technique i,ndwere later evaluated at the Acul du
 
Nord exptl. station and in on-farm trials. Sweet var. CMC-40 ind bitter
 
var. MCol 1684 were selected for their root yield and no. of casave cakes
 
produced/ha planted. Var. CMC-40 has already been released as Madame
 
Jacques and MCol 1684, which is already in the multiplication stage, will
 

25 



soon be released. Hybrids CM 321-188, CM 323-375, and CM 342-55 are also 
being multiplied. (Author's summary. Trans. by L.M.F.) COI
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18471 LOZADA, F.; LUNA R., J.M. 1983. l.a Investigaclon sobre el cultivo 

de la yuca en Colombia. (Research on cassava In Colombia). In Toro, 
J.C., ed. Evaluaclon de variedades promisorias de yuca en America Latina 
y El Caribe, Cali, Colombia, 1982. Memorias de tinTaller. Call, Centro 
Internacional de Agricultura Tropical. Serie CIAT 03SC(l)83. pp.93-100. 
Span., Sum. Span., 2 Refs.
 

Cassava. Cultivars. Selection. Hybrids. Cultivation. Cassava programs. 
Colombia.
 

In Colombia cassava cultivation is still not sufficiently technified due to
 
the dispersion of exploitations and to their reduced size. Only a small % 
of farmers apply the technology recomm,,tied by the Inst iLto Colombiano 
Agropecuario (ICA); those farmers living in the central part of the country 
receive more benefits. Cassava cultivation has spread to regions below 2000 
m.a.s.l.; however, the departments with the greatest area planted to 
cassava are Santander del Sur, Magdalena, Sucre, Bolivar, Meta, Cauca, and 
Quindio. Area planted ranges between 170,000-200,000 ha, with a current 
av. yield of II t/ha (in 1973, 8 t/ha). This increase, registered by the 
Oficina de Planeacion del Sector Agricola (OPSA), responds possibly to the 
impulse given to the crop by the Federacion Naeional de Cafeteros and the 
ICA in the central region of the country, as well as the attractive price 
paid for cassava during the last 8 yr. Var. that have been released to 
farmers are CMC-9 (Valle del Cauca, Meta), CMC-40 and CiC-76 (Atlantic 
coast, Tolima), CMC-57 (Atlantic coast, AntioquLa), CMC-59 (Antloqula, 
Caldas), Valluna (Valle del Cauca, Quindio, Risaralda, Caldas), CMC-92 
(Cauca), Ch'roza (Vaile del Cauca, Quindio), hyhrids ICA hIC-I and ICA 
hMC-2 (Valle, Quindio, the area of Patla, Magdalena Medio), ICA IIMC-53 
(Uraba), M Col 1684 (Atlantic coast, Piedemonte Llainero, Magdalena Medio), 

M Mex 59 (Piedemonte lianero), and M Col 22 (Atlantic coast). (Author's 
summary. Trans. by i..M.F.) GOI 
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18466 MENDEZ R., A. 1983. Avances del programa de yuca en Mexico.
 

(Highlights of the cassava program in Mexico). In Toro, I.C., ed.
 
Evaluacion de variedades promisorias de yuca e, America Latina y El
 
Caribe, Cali, Colombia, 1982. Memorias de un Taller. Call, Centro
 
Internaclonal de Agricultura Tropical. Serie CIAT 03SC(1)83. pp.37-49.
 
Span., Sum. Span., 5 Refs. 

Cassava. Cassava programs. Germplasm. Cultivars. Hybrids. Selection. Tuber 
productivity. Cultivation. Uses. Resistance. Mexico. 

Since 1967 research work ott cassava in Mexico has been conducted in an 
isolated manner, basically focussed on the observation and evaluation of 
cassava var. regarding their value as garden produce. Before beginning the 
cassava program as such, in 1977, approx. 2000 ha were planted to cassava 
in Mexico. Currently, this area has duplicated due to the efforts of the 
cassava program and the rural development services of the Banco Rural. 
Mexico has a germplasm collection that includes 256 materials, 110 Mexican 
and 146 introductions. During the assessment of selected materials in 
on-farm regional trials in the luimanguillo area, 4 var. (MMex 59, Guaxupe, 
MPa, 51, an the hybrid SG-596-C-59-12) were outstanding; 2 of these have 
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been released: MMex 59 as Costena and MPan 51 as Sabanera. (Author's
 
summary. Trans. by L.M.F.) GOI
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16254 MORAES, 0. DE; TERNES, M.; MONDARDO, E.; MIURA, L.; MOREL, D.A.;
 

SCHMITT, A.T. 19L[. Mandioca. (Cassava). In Empresa Catarinense de
 
Pesquisa Agropecuaria, Florianopolis, SC. 1981. Recomendacao de
 
cultivares para o Estado de Santa 
Catarina 1981-1982. Florianopolis.
 
Boletim Tecnico no.6. pp.41-44. Port., 3 Refs., Illus.
 

Cassava. Cultivars. HCN content. Starch content. Tuber productivity.
 
Resistance. Xanthomonas manihotis. Brazil.
 

A list of cassava cv. recommended for production in Santa Catarina, Brazil,
 
is given along with some of 
their agronomic and production characteristics.
 
Var. Mico, Mandim Branca, and Aipim Cigante are included with their
 
classification as to 11CN content, tuber yield, starch 
content, pulp and
 
peel color, plant height, and resistance to CBB (Xanthomonas manihotis).
 
(Summary by EDITEC. Trans. by L.M.F.) Cr1
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18410 PEREIRA, A.S.; LORENZI, J.O.; MONTEIRO, D.A.; VEIGA, A. DE A. 1981.
 

Estudo de uma progenie de autofecundacao de mandioca Guaxupe. (Study on
 
progeny of self-pollinated cassava Guaxupe). Bragantia 40:217-219.
 
Port., Sum. Engl., 2 Res., Illus.
 

Cassava. Cultivars. Selfing. Plant anatomy. Tuber productivity. Harvest
 
index. Brazil.
 

The progeny of self-pollinated cassava Guaxupe was studied to determine the
 
% of plants with similar phenotypes and the infl.:ence of self-pollination
 
on vigor and root production in trials carried ou': in Campinas, SP, Brazil.
 
Harvesting took place at 16 mo. 
and the followinf, parameters were observed:
 
root and branch production, node formation, branching habit, shape of leaf 
lobes, and color of petioles, branches, terminal buds, suberin membranes, 
and root pulp. Data obtained indicate that Cuaxupe is homozygous for some 
physical characteristics of the 
canopy and roots since 92.1% of the progeny 
plants were similar to the cv.; 52 and 30% of them had higher root yield 
and Il, resp., than the check cv. (Author's summary) COI
 

0162 
18177 RAJENDRAN, P.C.; lRISHI, N. 1982. Variation in dry matter content 

of tuber in seedling population of three crosses of cassava. In Belen, 
E.H.; Villanueva, M. eds. International Symposium on Tropical Root and 
Tuber Crops, 5th., Los Banos, Laguna, Philippines, 1979. Proceedings. 
Los Banos, Laguna, Philippine Council for Agriculture and Resources 
Research. pp.457-460. Engl., Sum. Engl., 3 Refs., Illus. 

Cassava. Tubers. Dry matter. Crossbreeding.
 

Three crosses of cassava involving 4 parents, 3 exotic (Ce 22, Ce 110, Ce
 
177) and one indigenous (Ci 776), with different DM content in tubers were
 
studied. Patterns of variation in the F population are reported. Parents
 
Ce 22 and Ce 177 had high DM content while Ce 110 had medium and Ci 776 low
 
DM contents. When these were crossed in 3 combinations 
(Ce 22 x Ce 177, Ce
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22 x Ce 110, Ce 22 x Ci 776), a higher frequency of seedlings containing
 
more DM than the parents was observed when both parent tubers had high DM
 
content. DM contents varied from 19.2-66.4%. (Author's summary) GO
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18474 ROCA, W. M.; RODRIGUEZ, J. 1983. Distribucion internacional do
 

clones de yuca in vitro. (In vitro international distribution of cassava
 
clones). In Toro, J.C., 
ed. Evaluacion do variedades promisorias de yuca
 
en America Latina y El Caribe, Cali, Colombia, 1982. Memorias de un
 
Taller. Cali, Centro Internacional de Agricultura Tropical. Serie CIAT
 
03SC(1)83. pp.125-133. Span., Sum. Span., 11 Refs.
 

Cassava. Tissue culture. Apical meristems. Propagation. Clones. Germnlasm.
 
Colombia.
 

In vitro shoot-tip meristem culture and its modifications constitute the
 
most useful propagation technique 
in cassava. Meristem culture maintains
 
vegetative material isolated from possible contaminants (practically
 
disease-free). Since this culture method occupies little space and has a
 
high potential rate 
of propagation, it can be used in the international
 
exchange of cassava clones. The process of transferring in vitro cassava
 
clones is described: culture establishment, packing and shipment, and
 
handling at the receiving end. (Extracted from author's summary. Trans. by
 
L.M.F.) GO
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18463 RODRIGUEZ N., A. 1983. El cultivo do Ia yuca en Cuba durante la
 

ultima decada. (Cassav. cultivation in Cuba during the last decade). In
 
Toro, J.C., ed. Evaluacion de variedades promisorias de yuca en America
 
Latina y El Caribe, Cali, Colombia, 1982. Memorias de un Taller. Cali,


T
Centro Internacional de Agricultura ropical. Serie CIAT 03SC(1)83.
 
pp.1-12, 143-146. Span., Sum. Span., 4 Refs.
 

Cassava. Cultivars. Selection. Propagation materials. Cassava programs.
 
Cuba.
 

The Cassava Program in Cuba, based on the research projects carried out by
 
the Centro de Mejoramiento de Semillas Agamicas (CENSA) and complemented by
 
3 other exptl. stations that cover the areas of most interest to cassava
 
cultivation, is described and the results obtained during the last 10 yr
 
are given. The 
program consists of the following sections: germplasm and
 
plant breeding, plant protection, agronomy, mechanization, herbicides,
 
soils and plant nutrition, biological control, meristem culture, and
 
production of cuttings. Currently 65% of the total area (37,218 ha) 
is
 
planted with selected var., representing an increase o 15,000 ha in the
 
last 4 yr. The av. yield, in most of the state farms, increased in these
 
same 4 yr from 7 to more than 20 t/ha. A new technology, that is currently

known in Cuba as the Colombian system, was introduced from CIAT along with
 
the method of accelerated multiplication and germplnom. Selected
 
scientific personnel has likewise been trained. A total 
cf 280 of the 305
 
materials belonging to the Cuban cassava collection are native. On the
 
basis of selection and evaluation of promissory materials, 4 var. have been
 
released during regional trials: Senorita, Pinera, CMC-40, and CEMSA 5-28.
 
The process of releasing selected material to the farmers and the
 
certification of cassava seed are also described. 
(Author's summary. Trans.
 
by L.M.F.) GOI
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18469 SOLORZANO H., A. 1983. Evaluacion y difusion de variedades 

promisorias de yuca en Peru. (Evaluation and dissemination of promissory 
cassava varieties in Peru). In Taro, J.C., ed. Evaluacion de variedades 
promisorias de yuca en America Latina y El Caribe, Call, Colombia, 1982. 
Memorias de un Taller. Cali, Centro Internacional de Agricultura 
Tropical. Serie CIAT 03SC(I)83. pp.73-81. Span.. Sum. Span., 5 Rets.
 

Cassava. Cultivars. Cermplasm. Tuber productivity. Hybrids. Selection.
 
Cassava programs. Peru.
 

In the Peruvian jungle region 80% of the 37,000 ha that form the teta[ 1rea 
planted to cassava in the country are cultivated. In this area, cas;sava i!; 
used in human and animal nutrition and for small-scale ;tarch extraction. 
The national av. yield is 11 t/ha, which is below the potential yields 
obtained in research conducted at El Porvenir (Tarapoto) and Tulumavo 
(Tingo Maria) exptl. stations, where yields higher than 20 t/ha have been 
consistently reached in farmer's fields. There are 20 selected var. 
released to farmers during the last 10 yr, var that are (itst;adio tor 
their high yields in the different cassava growing regions: of the country. 
Among these, var. Blanca de Chongo-yape, Cogollo Morad,, Pice d ' ro, 
Serranita, Blanca Machera, and Talonera with av. yields of 45, 39, 37, 3', 
19, and 17 t/ha, resp., are recommended for the northern coast; var. I-u'ero 
IM (a hybrid from free pollination), Sandy, and Negra Mochera with av. 
yields of 36.4, 33.6, and 23.5 t/ha, resp., for the central coastal region; 
and var. Negra Mochera with 20.8 t/ha for the southL'nu coast. (Author's 
summary. Trans. by L.M.F.) C0I
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18472 TORO, J.C.; COCK, ,I.H. 1983. La transferencia de germoplasma y rhc 

tecnologia mejorada mediante la cooperacion internaclonal. (Transfer of 
germplasm and improved technology through international cooperation). In 

., ed. Evaluacion de variedades promlsorlas ie yuca en America 
Latina y El Caribe, Call, Colombia, 1982. Memorias de un Taller. Call, 
Centre Internacional de Agricultura Tropical. Serle CIAT 03SC(1)83. 
pp.lOl-112. Span., Sum. Span., 6 Refs.
 

Cassava. Cermplasm. Technology. Cassava programs. Cultivari. lyhrids. TIber 
productivity. Latin America. Colombia.
 

The most efficient methods used to transfer technology trom the Cas ,iva 
Program at CIAT to national institutions and from these to farmers, tie 
real users of this technology, are described. Some results are given of 
the expansion of cassava cultivation in different countries of LIt In 
America and the Caribbean. Notable progress has been made inl both reseirch 
and application of new technology of cassava production. (Lxtracted item 
author's summary. Trans. by L.M.F.) GOI 

See also 0139 0140 0142 0144
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18415 LEHMANN, G.; MOLLER, S. 1981. Moglichkeiten zur Verbesseruni, der
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Welternahrungslage unter Berucksichtigung von Maniok, Soja, Mlilcheiweiss 
und Blut plasma. (Feasibility of improving world nutritional status 

considering cassava, soybean, milk protein, and blood plasma). 

Fette-Seifen-Anstrichmlittel 83(12):453-461. Germ., Sum. Germ., Engl., 21 

Refs., Illus. 

Cassava. Human nutrition. Developmental research. Consumpt ion. Nutritive 
value. Composite flours. Bakery products. Uses. Cassava flour. 

Developing countries will not obtain self-sufficiency with conventional 
food based on cereals (annual increase of consumption, 3.7% vs. annual 
increase of production, 2.6%) in spite of intense agricultural support
 
given by indus'rial countries. Cassava with its high starch and flour yield 
and soybean with its high protein content can represent the main support of 
nutrition in the coming decades if modern food technology is applied. Bread 
end extrusion products from cassava starch and flour together with soybean 
flour and lupine flour or frcm mixtures with wheat flour will make up a 
reliable component of human nutrition in the next years. (Author's summary) 
HOD
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18433 OMAWALE; RODRIGUES, A.M. 1980. Nutrition considerations in a
 

cassava production program for Guyana. Ecology of Food and Nutrition 
10(2):87-95. Engl., Sum. Engl., 16 Refs.
 

Cassava. Cassava programs. Human nutrition. Scio-economic aspects.
 
Developmental research. Diets. Costs. Food energy. Proteins. Guyana.
 

To increase food self-sufficiency, the Guyana government has proposed a 
policy of progressive reduction of wheat imports accompanied by expanded
 
production of cassava. To evaluate this strategy which might increase the 
prevalence of malnutrition because of cassava's low protein content, a
 
study of areas targeted for increased cassava production was conducted.
 
Surveys were administered to 129 households, including 163 young children 
randomly selected from 4 major cassava growing areas in NW Guyana. The 1st 
3 areas - classified as the Market Area - were heavily dependent on market 
purchases. The other area - classified as the Semi-subsistence Area - was 
comprised mainly of small farmer,_ who produced most of their own food. 
Information was collected on land ownership, family si, , food 
expenditures, and dietary intake. The latter included 7-day recall and 
analysis of the protein and energy content of one day's meals consumed by a 
subsample of 12 children. Prices of food items commonly purchased were 
obtained from local markets in order to calculate the av. costs ot an 
adequate family diet. In both areas, per capita food expenditures were 
consistently higher among large, as opposed to small, farm households, with 
the disparity greater in the Semi-subsistence Area. Frequency of cassava 
consumption (largely self produced) in the Semi-subsistence area was 
inversely related to consumption of purchased items such as wheat, flour, 
milk, rice, lpgumps, meat. and eggs. These items were eaten more frequently 
by large farm households. No such consumption differences were found 
between households of different sizes in the Market Area. In the 
Seml-subsistence Area, less than 5% of hcuseholds spent enough to ensure 
adequate intake of energy and protein; the corresponding figure for the 
Market Area was 13%. Overall, a higher total intake of protein and energy 
was found in the Market Area and among larger farm households in each area. 
Evidence presented concerning children under age 3 yr indicated low levels 
of undernutrition. Seventy-two percent of Semi-subsistence Area children 
and 63% of chil.'ren from the Market Area were normal or above Gomez 
standards for wt.-for-age. Surprisingly, the prevalence of malnutrition did 
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not differ according to household size. These findings are believed to 
reflect the practice of prolonged breastfeeding, especially among small
 
farm households in Semi-subsistence regions. Analysis of the diets of the
 
subsample of 12 children also showed that, except for one child, protein 
and energy consumption were adequate. It is concluded that if the cassava 
program leads to greater production and income for small farmers, it should 
result in increase l energy intakes for these households and, in many cases,
 
greater purchases of milk, legumes, and meat which would supplement the 
cassava porridge that is a major component of weaning diets. Care must be 
exercised in the Semi-subsistence Area to ensure that the program makes 
more food available and that it does not reduce the real incomes of the 
urban poor. Food price stabilization policies should be implemented along 
with continued nutrition surveillance during the program's operation. Seven
 
tables are provided. (Summary by Nutrition Planning) 1100
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18427 MADUA;WIT, E.N.; FAFUNSO, M. 1980. Particle size distribution of
 

hydrocyanic acid it gari, a cassava-based product. Toxicology Letters 
7(2):171-174. Fngl., Sum. Engl., 12 Refs., Illus. 

Cassava. Cart. IICN content. Sugar content. Carbohydrate content. Analysis. 
Nigeria.
 

The distribution of free IICN in the various particle sizes of gari was 
studied to determine the possible relationships between HCN content and 
particle size, and with sugar and starch content. Eight random samples of 
commercial gari were each sieved into 4 different particle sizes (approx. 
2000, 1000, 500, and 250 urn). Free IICN, sugar, and starch contents were 
determined using equal wt. (2 g for HCN and 100 mg for sugar/starch) of 
each particle size of a given test sample. A reciprocal relationship was 
observed between the cyanide content of gari and particle size. HCN content 
was positively correlated (r = 0.62) with sugar content but the correlation
 
with starch content was poor (r = 0.33). From both the nutritional and 
toxicological standpoints, it would appear that larger particle size in 
gari is beneficial. (Author's summary) H01
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18107 RAJA, K.C.M.; ABRAI IA, E.; lIATIIEW, A.G. 1982. Effect of defatting 

on amylose contents, viscosity chararteristics and organoleptic quality 
of cassava (Manihot esculenta Crantz). Journal of Food Technology 
17:761-765. Engl., H Refs. 

Cassava. Cassava flour. Fat content. Analysis. Viscosity. Gelatinization. 
Organoleptic examination.
 

Six cassava var. (M-4, 11-97, 11-2304, 11-165, 11-226, H-1687) were studied for 
their total , water soluble, and insoluble amylose content in plain 
(non-defatted) and in defatted CF. Organoleptic qualities In terms of 
stickiness were also determined. Viscosity characteristics (peak, hot 
paste, and cold paste viscosities; break down and set back) and 
gelatinization temp. of var. M-4, the most popular var. grown in Kerala, 
India, were also studied. The flour produced from freshly harvested tubers 
was defatted by: (1) extracting with n-hexane in a Soxhlet for 16 h and (2) 
extracting with a solvent system consTsting of chloroform-methanol (2:1) in 
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a ratio of 1:5 (w/v) at room temp, in a blender. The amount of fat 
-- ,-'---extracted- for= the-lst-mthod-and-- --from--the-samples- ranged-from040-0;57%-

from 0.9-1.2% for the 2nd one. Defatting the flour with chloroform-methanol
 
enhanced the amylose content. The true amylose content of cassava var. 
varied from 20.3-21.9X, and from 18.4-19.9Z for the n-hexane defatted flour.
 
and from 20.3-21.9% for the chloroform-methanol deFatted flour. Defatting 
with chloroform-methanol also increased the hot water soluble amylose
 
content, except for var. H-1687. The hot water soluble amylose content
 
varied from 12.4-15.4% in plain non-defatted flour and from 12.4-17.8% in
 
defatted flour. Defatting of the var. 1M-4 flour lowered the gelatinization
 
ttmp. from 73.5*C for plain flour to 69°C for n-hexane defatted flour and
 
66*C for chloroform-methanol defatted flour. Also, defatted CF samples
 
showed lower, peak and hot paste viscosities after defatting, especially
 
with chloroform-methanol. During the 0rganoleptic study, no direct
 
correlation was observed between insoluble amylose content and stickiness.
 
(Summary by S.B.) HOI
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18419 SUZUKI, K.; KANKE, Y.; GOTO, S. 1981. Effect of starches on
 

protein and mineral utilization. Nutrition Reports International
 
23(4):645-652. Engl., Sum. Engl., 10 Refs., Illus.
 

Cassava. Cassava starch. Uses. Dietary value. Laboratory animals. Animal
 
physiology. Analysis. Proteins. Minerals and nutrients.
 

For 2 periods of 7 days 36 male albino Wistar rats were given diets with 
10% casein or soybean and 80% maize, rice, or cassava starch. Wt. gain and 
wt, gain/N intake were less with cassava than with the other starches in 
the 2nd period on a diet containing soybeans. The type of starch sometimes 
affected the retention of minerals. Rats fed the cassava starch with 
soybean protein diet showed a positive Cu bslancs and higher hemoglobin
 
value. (Summary by Nutrition Abstracts and Reviews) H01
 

See also 0191 0195 0196 0212
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18160 COLINET, E.; ERMANS, A.M.; DELANGE, F. 1982. Experimental study 

of mechanisms responsible for mental retardation resulting from cassava 
ingestion. In Delange, F.; Iteke, F.B.; Ermans, A.M. eds. Nutritional 
factors invoTlvcd in the goitrogenic action of cassava. Ottawas Canada, 
International Development Research Centre. pp.74-83. Engl.. Sum. Fr., 65 
Refs., Illus.
 

Cassava. Endemic goitre. Cretinism. Etiology. Human physiology. HCN.
 
Toxicity., Thiocyanates. Analysis. Diets. Iodine. Deficiencies.
 
Biochemistry. Endocrine disorders, Laboratory animals.
 

The role of cassava consumption by the mother during pregnancy and
 
lactation on the development of irreversible cerebral lesions in the
 
newborn and during the let wk. of life was evaluated. The respective roles
 
of HCN itself and of the resultant hypothyroidism in the development of 
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these lesions were assessed experimentally in rats. Different lots of 

pregnant and lactating rats were submitted to I-deficient diets, 

supplemented with IICN or SCN, with or without added 1. Young rats were 
sacrificed at birth and at the end of the lactation period (16 days); the 

nucleic acid, protein, and lipid contents of the cerebral hemispheres and 

cerebellum were measured to detect eventual alterations of cell no., 

density, and size. Levels of serum SCN and T. were also determined. The 

administration to female rats of an 1-deficient diet supplemented with HCN 
induced mirked thyroid hyperplasia and decreased serum T levels in both 
mothers and offspring, indicating thyroid insufficiency. Aiese effects are 
more important than those due to I deficiency alone and are corrected with 
a normal supply of i. IICN overload, supplemented or not with I, is 
accompanied by a serum SCN increase. These observations indicate that 
iCN-induced hypothyroidism involves its previous conversion into SCN. 
Cerebral development of the young hypothyroid rats is strongly altered 
following the administration of IICN to the mothers, subjected to I 

,
deficiency. The most strickin anomalies were observed in the cerebellum at 
day 16 when a strong decrease of tile protein, RNA, and cholesterol contents 
slow down cellular growth. These anomalies were not observed when the same 
IICNoverload is administered in the presence of a normal I supply. Whatever 
the diet fed to tile different exptl. groups and the degree of 
hypothyroidism it induces, brain RNA, used as an index of the process of 
cellular growth, remains remarkably constant as long as the serum T 

content Is above the critical threshold of I ug/dl. Below this level, 
however, RNA content drops sharply. Nevertheless, the intake of very high 
SCN quantities is also susceptible to reduce the brain RNA, even when a 
concomitant administracion of I prevents the development of hypothyroidism. 
The effect of ICN on tile cerebral development of young rats in the presence 
of I deficiency seems to be essentially the result of a thyroid 
insufficiency resulting after being converted to SCN. However, it is not 

excluded that at higher doses, SCN could have by itself, a toxic effect. 
These observations underline the risk of irreversible alterations of the 

central nervous system of young children associated with cassava ingestion 
by pregnant women, especially in the presence of I deficiency. (Author's 

summary. Trans. by S.B.) 1102 
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18155 DELANGE, F.; TIIII.Y, C.; BOURDOUX, P.; IENNART, P.; COURTOIS, P.; 

ERMANS, A.M. 1982. Influence of dietary goitrogens during pregnancy in 

humans on thyroid function of the newborn. In ., Iteke, F.B.; 

Ermans, A.M., eds. Nutritional factors involved in the goitrogenic 
action of cassava. Ottawa, Canada, International Development Research 
Centre. pp.40-50. Engl., Sum. Fr., 66 Refs., Illus. 

Cassava. Endocrine disorders. Iodine. Trhiocyanates. Endemic goitre. 
Biochemistry. Deficiencies. Analysis. Human physiology. Human nutrition. 
Zaire. 

Since the role played by cassava in the induction of thyroid failure in the 
newborn in the Ubangi area Is not clear, a study was designed to evaluate 
the influence of the balance between the dietary supplies of I and SCN In 
pregnant women on the thyro.d function of the newborn, assess the role 
played by SCN of maternal origin on this function, and compare the 
relationship between the maternal and newborn thyroid functions in normal 
conditions and in severe endemic goitre. Conen. of serum TSH|,T4, T3 , and
 

SCN were determined in cord blood samples of 674 newborns in Brussels
 
(Belgium); Kinshasa, Bas-Zaire, Kivu, and Ubangi (Zaire) and in 637 mothers
 

at delivery. Urinary concn. of I dad SCN and the urinary I/SCN ratios were
 

also determined in the mcthers. The Clinique Ngaliema In Kinshasa was used 
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as control. There was a progressive increase in tile concn. of serum andurinary SCN and a decrease in the urinary I/SCN ratios in women at deliveryin passing from Kinshasa through Bas-Zaire and Kivu to Ubangi. As for tileadult population, a significant increase of serum Tsll was only observed inUbangi in women during pregnancy (15.8 JU/ml vs. 3.4 uU/ml, 1'" 0.001). Onthe cont,-ary, cord TS3 was higher in ias-?alre (9.8 uI/ml) and Kivu (10.1uU/ml) than in the (7.8 uU/ml, P - 0.01). In Ibailgi, ISI levels weretimes higher (69.8 uC/ml, •' 0.001). In this last region, 11.21 of thenewborns had a blochiemical profile of sporadic congenital hypothyroidismcharacter i:ed by tile association (If cord I'S value higher than 100 uU/mlwith a T. valuio 1ower than 3 ug/dl. It was clearly demonstrated that SCNpasses freely through tile plac'nta in humans. The role of the maternal SCNoverload ill tile impairment of throid function of the newborn In Zaire wasshown by the fact that in t'bangi, where the urinary I concri. of tile mothersis identical to tliat observed in Kivu, a more important SCN overload goestogether with extreme a I te rat inxS of the newborrn thyroid function.Similarly, in Kivu. where the I supply of pregniat Women is the same as inBrussels, but where the SCN supply is higher, the TSH ratios in the cordare signifiCantlV in creased but thoe ol T', decteased. In physiologicalconditions such is those In Kin;hisa. there are 110 correlations between theT 1. and iSH levels meatlred il1 the mother at del iverv and the newborn.Hiowever, these cortelations have been obseived fit rural zOnes of Zaire,especially In l'ingi. Illv probalyI provide evidence of tile action of thesame environmental dietar, factars Oil both the ci[hit" arid the newborn. Illconclusion. tire pregilait women ,ind, especially, irewbornis are more sensitiveto tile antithylroid actio of c;ssava than the av. population living ii, thesame envitronlental cairditl lne. The target fractioniof this population isconstituted by tile iewbor1 . Cnsequent I V, svs t ema Ic screen I ig forcoirgenita 1 h.ypthivroidIsm const Itities tile mos t sensi tive index fordetecting the risk o the thyrolid tunction alteration and mentalretardation resit t f romig cassav a consurlpt ion lii I-deficient areas.
(Author's summary. Trans. by S.B.) HO2 

18153 IIENNART, P. ; iiOURDOUX, P1. ; 
0174

.AA;ASsE, R. ; TiI I LLY, C. ; PUTZEYS, G.COURTOIS, P.; VIS, 11.L.; YUN;A, Y.; SIt:tIERS, 1'.; DELAN(GE, F. 1982.Epidemiology of goitre and malnutrition and dietary supplies of iodine,thiocyanate, and proteins In Bas Zaire, Kivu, and Ubangi. In Delange,F.; Iteke, F.B.; Ermans, A. M., eds. Nutritional factors involved in tiregoitrogenic action of cassava . Ottawa, Canada , InternationalDevelopment Research Centre. pp.25-33. EngI. Sum.,Ill us.' Fr., 26 Refs., 

Cassava . Eridemi c goitre. Ma I nut ri t ion. Cretinism. Ep idemiology. Iodine.Proteins. "lhlocyanateq. l'ochemlstry. Human physiology. Cassava products.
Human nutrition. .7ale. 

In order to def ne tlie nutri lIona I conditions required in hurans forcassava to I ndlice, elideiln c goitre and cretinism, comparativeepidemiological , clinical, nutritional, and biochemical studiescarried out In were
Zaire In) tire regions of Kinshasa (control) , Bas-Zaire, Kivu,anu ang I. lBrusse s lie Igium) was used as control. The prevalences ofgoitre were 1.0, 1.5, 12.5, and 7f6.8% In Brussels, Bas-Zaire, Kivu, andPhangi , resp . 1he figure reported for Kivu is 7 times higher than the onereported for the same region approx. 10 yr ago. This growth is due to anIncreasing intake of cassava. The study of clinical signs of malnutrition,wt. and height curves, and serum albumin concn as a function of age showsthat malnutrition is moderate ii Bas-Zalre, extremely severe in Kivu, andonly occasional in U;baigi. Dietary supply of 1, estimated hy urinary concn. 
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of I, is 5.3 ug/dI in Brussels (51.2 ug/day), a relatively low value 
compared with the international norms (100 ug/day). Compared with the
 
results obtained in Brussels, I intake is hardly lower in Bas-Zaire (4.0

ug/dl), but is strongly decreased in Kivu (2.7 ug/dl) and in Ubangi (2.3
u/dl). Dietary supply of SCN, estimated from the urinary concn. of SCN, is 
0.60, 1.43, 1.10, and 1.83 mg/dl in Brussels, Bas-Zalre, Kivu, and Ubangi, 
resp. These values are significantly higher and are due to an important 
consumption of cassava in these 3 regions where 91-96% of the people
questioned had consumed cassava during the previous 24 h. The form in which 
cassava is consumed is very different in the 3 regions: cassava is soaked 
in Bas-Zalre, not so in Kivu, and Ubangi. As a result of the resp.
modifications observed for the urinary coten. of I and SCN, the urinary
ratio I/SCN used as an indicator of the dietary balance in I and SCN 
decreases progressively from 8.8 in Bri.ssels to 3.8 in Bas-Zaire, 2.6 in 
Kivu, and 1.9 In Ubangi. In the presence of a cassava-based diet and of a 
low I supply, tile development of endemic goitre is critically dependent on 
the dietary balance between I and SCN. There i!- no endemic goitre as long 
as tle urinary ratio L/SCN Is higher than the critical threshold of 3-4,
but 'tile goltre becomes hyperendemlc and complicated by cretinism when it is 
lower than 2. The presence of maloutrition in a population does not affect 
tile process of endogeneous conversion of IICN in SCN at an Individual level. 
The massive introduction of cassava in tile presence of I deficiency may
result in the development of endemic goitre in previously unaffected 
populations. (Author's summary. Trans. by S.B.) 1102 
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18154 L.AGASSE, R.; BOURDOUX. P.; COURTOIS, P.; IHENNART, P.; PUTZEYS, G.;
 

TIIILLY, C.; MAFUTA, 
 M.; YUNCA, Y.; EPMANS, A.M.; DEIANCE, F. 1982. 
Influence of the dietary balance of iodine/thiocyanate and protein on 
thyroid function in adults and young infants. In Delange, F.; Iteke,
F.B.; Ermans, A.M., eds. Nutritional factors involved in the goitrogenic 
action of cassava. Ottawa, Canada, International Development Research 
Centre. pp.34-39. Engl., Sum. Fr., 40 Refs., Illus. 

Cassava. Iodine. Thiocyanates. Proteins. Diets. Biochemistry. Analysis.

Human physiology. Malnutritioa. Deficiencies. Htuman nutrition. Endocrine
 
disorders. Zaire.
 

The influence of dietary environmental factors on thyroid function of the 
adult was studied in Bas-Zaire, Kivu, and Ubangi (,Zaire) and in each of 
these 3 regions, the thyroid function of the infants aged 1-3 yr old was 
compared with that of adults. Normal Belgian patients were used as
 
controls. Parallel to a progressive decrease of the urinary I/SCN ratios in 
Brussels (8.8), Bas-Zaire (3.7), Kivu (3.0), and Ubangi (1.6), a 
progressive and significant decrease of adult levels was observed in 
Bas-Zaire, Kivu. and Ubangi compared with the Belgian controls. Serum TSI 
levels increased only in the Ubangi region. Levels of serum T3 were normal 
in Bas-Zaire, lower in Kivu, and higher in Ubangi. In spite of urinary 
conen. of I, identical and lower in Bas-Zaire and In Kivu, resp., than in 
Brussels, the thyroidal uptake of radioiodine was lower in the Ist region, 
not significantly different in the 2nd, but markedly higher in lbangi. The 
differences observed between the infants Of 3the regions investigate(] in 
Zaire and the Belgian controls of the same age were quite similar to those 
observed in adults. In addition, Infants in Ubangi have notably higher TSHI 
levels than adults of the same region in spite of the fact that they are 
submitted to tile same level of I deficiency and have higher T ratios. A
decrease of the balance between dietary of and S 4N followedsupplie, I was 
by a progressive decrease of In the serum in adultsT4 and infants of 1-3 
yr old. Significant hypersecret ion of TSII was observed only when the 
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urinary I/SCN was less than 2. This level is lower than the one
 
corresponding to the development of endemic goitre. These observations 
indicate that infants are more susceptible than adults to the antithyroid 
action of combined I deficiency and SCN overload resulting from cassava
 
consumption. It is not excluded that the existent malnutrition in Bas-Zaire
 
and Kivu is partly responsible for the decrease of T levels and for the
 
intakes lower than those expected on basis of the i intake in those 2 
regions. Tile SCN overload could also explain this last observation. 
(Author's summary. Trans. by S.B.) H02 
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18157 VANDERPAS, J.; VANDERPAS-RIVERA, M.; BOURDOUX, P.; DRANAIX, M.; 

LAGASSE, R.; SEGHERS, P.; DELANGE, F.; ERMANS, A.M.; THILLY, C. 1982. 
Breast feeding, thiocyanate metabolism, and thyroid function in young 
infants in severe endemic goitre. In Delange, F.; Iteke, F.B.; Ermans, 
A.M., eds. Nutritional factors involved in the goitrogenic action of 
cassava. Ottawa, Canada, International Development Research Centre. 
pp.59-64. Engl., Sum. Fr., 26 Refs., Illus.
 

Cassava. Thiocyanates. Metabolism. Endocrine disorders. Biochemistry. 
Endemic goitre. Human nutrition. Human physiology. Zaire. 

A previous survey demonstrated that in the case of endemic goltr, in Ubangi 
(Zaire), practically 10% of the newborns presented a biochemical profile of 
thyroid deficiency and that the SCN of maternal origin played a determining 
role in the iniciation of hypothyroidism. The question arises as to what 
extent the nutritional conditions present Immediately after birth and 
during the 1st yr of growth affect the thyroid function of the young 
infants. Particular attention was paid to the supplements to the maternal 
milk administrated to breast fed infants since these infants had previously 
presented high serum SCN concn. although the SCN level In breast milk in 
Ubangi was not higher than in Brussels, Belgium. The study included 311 
patients aged 0.2-83 mo. and consisted in evaluating the evolut ion of the 
prevalence of goitre, urinary SCN and I concn., and serum SCN, TS11, I'/, and 
T levels as a function of age. It also assessed the relative Importancu of 
beast feeding and dietary supplements administrated to the infants during 
the Ist 5 yr. From birth to 84 mo. I deficiency is very important and does 
not vary as a function of age (urinary I, 1.7-2.2 ug/dl). Serum SCN, high 
at birth (0.75 mg/dl), decreases linearly during the first 6 mo. to about 
50% of its initial value. But from the age of 12 m. until the age of 36 
mo. conco. increase to levels observed in adults. The prevalence of goitre 
also increased with age and paralleled the increase of serum SCN. The 
simultaneous increase of these 2 variables corresponds to the progressive 
itroduction of supplements to breast feeding that consist essentially of 
juice of unsoaked cassava. These supplements are introduced after the age 
of 6 wk. and were observed in 50% of the 4 mo.-old children; 507 of the 
children were weaned at 27 mo. and 100% at 40 mo. Serum TSH conc. measured 
on the group of children studied were usually higher, and those of T, lower 
than those of Belgian controls of the same age. Starting from the age of 
60 mo. or at the moment when all the infants are weaned, an addltiloial 
increase of TS1h is observed. Serum conci. were directly correlated toT4 
urinary I and indirectly to urinary SCN. The overload of SCN in young 
infants in Ubangi results from the early introduction of a cassava-based 
diet as supplement to maternal wilk. This overload plays a determining 
role in the development of goitre and thyroid failure observed during the 
critical period of brain development. Thus, breast feeding seems to act as 
a protective measure against the development of endemic cretinism in 
Ubangi, mainly due to the delay in the introduction of cassava supplements 
to diets for young Infants. (Author's summary. Trans. by S.B.) 1102
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18159 VIS, H.L.; VUYE, A.; HENNART, P. 1982. Serum levels of free amino
 

acids in mothers at delivery, newborns, and adult males. In Delange, F.;
 
Iteke, F.B.; Ermans, A.M. eds. Nutritional factors involved in the
 
goitrogenic action of cassava. Ottawa, Canada, International Development
 
Research Centre. pp.70-73. Engl., Sum. Fr., 11 Refs., Illus.
 

Cassava. Malnutrition. Biochemistry. Human physiology. Amino acids.
 
Proteins. Analysis. IiCN.Metabolism. Thiocyanates. Zaire.
 

Whether the malnutrition prevailing in Kivu and Bas-Zaire 
could constitute
 
a limiting factor in the endogenous conversion of IICN into SCN, which
 
requires sulfur amino acids such as met. was studied. In each of the study
 
areas in Zaire (Bas-Zaire, Kivu, and Ubangi, and Kinshasa as control) and
 
in Brussels (Belgium) the 
serum levels of free amino acids were determined
 
in 4 different groups of patients: males aged 25-30 and 30-35 yr, pregnant
 
women at delivery, and newborns (cord blood). In the 4 groups of patients
 
the levels of serum met. were practically identical in the different
 
regions. 
In the adult males of Kivu, but not in the mothers or in the
 
newborns, the levels of valine, leucine, and isoleucine were lower than in
 
the controls and the free amino acid pattern was characteristic of severe 
malnutrition. On the other hand, in the 4 groups of patients assessed in 
Ubangi levels of serum free amino acids, in particular valine and leucine,
 
were nearly consistently higher than in the controls. It is strongly
 
suggested that in Kivu and Bas-Zaire, in spite of protein calorie
 
malnutrition, 
sulfur amino acid intake is enough to allow the endogenous
 
conversion of IICN into SCN. In Kivu, the pattern 
of free amino acids along

with the decrease in levels of serum albumin show 
 the severity of
 
malnutrition in that region. The peculiar amino acid pattern in Ubangi
 
could not be explained; possibly resulting from a cassava rich diet and the
 
presence uf endemic hypothyroidism in that region. (Author's summary.
 
Trans. by S.B.) ;:9
 

See also 0191
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18145 BALOGUN, 0.0.; FETUGA, B.L.A. 1981. Methionine requirements of
 

weanling European pigs given cassava flour/soya bean meal diets. Animal
 
Production 33(3):305-312. Engl., Sum. Engl., 21 Refa.
 

Cassava. Swine. Methionine. Supplements. AnImal nutrition. Cassava flour.
 
Feeds and feeding. Animal physiology. Dietary value. Nigeria.
 

Forty-eight Large White x Landrace weanling pigs weighing initially 9.69 kg
 
were 
used to evaluate the dietary met. requirements of weanling European
 
pigs reared under a humid, lowland, tropical environment as typified by
 
Ibadan, Nigeria. Response criteria used were growth rate, efficiency of
 
food conversion, carcass quality, and the wt. 
of some organs and individual
 
muscles. The pigs (3 male castrates and 3 females/treatment) were given a
 
CF-SBM diet containing 202 g CP/kg DH and supplemented with increments of
 
multiples of 0.8 g DL-met./kg diet. Total dietary met. levels ranged from
 
2.3-7.9 g/kg diet D. All diets contained 14.75 MJ digestible energy/kg DM.
 
The expt. lasted 42 days. at the end of which the pigs were slaughtered at
 
an av. live wt. of 17 kg. Growth rate and feed efficiency were
 
significantly improved when the 
basal diet was supplemented with DL-met.
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(P < 0.001). No significant treatment differences in organ wt. were found.
 

Met. requirements was significantly inflaenced by sex and age of the pigs,
 
with castrates having lower requirements than females. Pooled estimated
 

met. requirements for optimum growth rate and efficiency of food conversion
 
were 4.0 and 4.3 g/kg diet DM, resp. Max. proportion of lean was recorded
 
on the diet containing 3.1 g total met./kg DM. (Author's summary) 1103
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18149 CONCI, V.A. 1980. A raiz de mandioca na alimentacao de sulnos.
 

(Cassava roots in swine nutrition). Lavoura Pecuaria 3(12):38-42.
 
Port., 2 Refs., illus.
 

Cassava. Uses. Swine. Animal nutrition. Silage.
 

The advantages of cassava production in Brazil and the use of cassava
 
swine nutrition in the form of silage and chips are discussed. The proce 
of elaborating cassava silage is described and the nutritional composition 
of silage and chips given. The use of either product to substitute maize In 
rations for in-pig sows and finishing pigs did not affect ani,.al 
performance regarding DM, crude protein, and digestible energy intake, Aime 
to reach slaughter wZ., av. daily wt. gain, feed conversion and efficiency 
of protein utilization, or characteristics of the carcass measured by the 
area of zhe loin, fat back thickness, meat/fat ratio, ham yield, total 
meat, fit, and carcass bone yields. (Summary by EDITEC. Trans. by L.M.F.) 
H03
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18405 FFOULKES, D.; PRESTON, T.R. 1978. Forraje de yuca o brtata
 

como fuente combinada de proteina y forraje en dietas de melaza: efecto
 
de la suplementacion con harina de soya. (Cassava ani sweet potato
 
forages as a combined source of protein and forage in molasses diets:
 
effect of supplementation with soybean meal). Produccion Animal Tropical
 
3(3):188-194. Span., Sum. Span., 6 Refs., Illus.
 

Cassava. Forage. Sweet potatoes. Feeds and feeding. Cattle. Supplements.
 
Proteins. Dietary value Animal physiology. Animal nutrition.
 

Sixteen Zebu bulls with an initial wt. of 216 kg were used to compare
 
cassava forage (4% live wt.) and sweet potato forage (5Z live wt.), with or
 
without supplementation of 400 g soybean meal/day, in a 2 x 2 factoria 
design with 2 replication:. A basic molasses diet with 2.5% urea was given 
ad libitum. The rate oi live wt. gain with sweet potato forage was 
significantly increased by the addition of soybean meal (from 570 to 781 
g/day); with cassava forage there was similar trend but the difference was 
nonsignificant (from 853 to 94 g/day). The effect of the forages and the 
soybean supplement Is relared to the effects on free consumption, which in 
turn is closely related to live wt. gain (r

2 - 0.75 for wt. gain and DH 
intake and r

2 
= 0.69 for wt. gain and protein intake). There wi.s a 

significant interaction between the effects of the different forages and 
the level of soybean meal on feed conversion. In the absence of soybean 
meal, cassava forage was superior to that of sweet potato; but in the 
presence of soybean meal (when protein content was not a limiting factor),
 
the opposite effect was observed. The importance of the results of this
 
expt. is related to the general development of cattle feeding systems based
 
on the use of high levels of molasses/urea. The perspectives of reaching
 
superior levels of animal performance without using protein supplements,
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which have been scarce and expensive during the last years, are found
 
feasible. (Author's summary. Trans. by L.M.F.) H03
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18288 CODOY, R.; ELLIOTT, R. 1981. Efecto de cinco forrajes tropicales
 

sobre algunos parametros de la funcion ruminal y flujo de nutrientes al
 
duodeno de bovinos alimentados a base de melaza/urea. (Effect of five
 
tropical forages on several parameters of rumen function and flow of
 
nutrients to the duodenum in bovines fed diets based on molasses/urea).
 
Produccion Animal Tropical 6(2):177-184. Span., Sum. Span., 28 Refs.
 

Cassava. Forage. Cattle. Animal physiology. Digestibility. Feeds and
 
feeding. Feed constituents. Animal nutrition.
 

Five steers with cannulas ir 'e rumen and duodenum were fed molasses-urea
 
ad libitum, 300 g fish meal/day, and different forages according to a 5 x 5
 
Latin square design. Forages used were sweet potato, cassava, Leucaena
 
leucocephala, :lantain, and sugar cane leaves, supplied at 0.5% dry basis
 

2
of animal live wt. A negative correlation (r - 0.72) was found between 
protein content and % of cell walls of the forages under study. The rate of 
DM degradation in the rumen, expressed as the half-life, is positively

2

correlated (r = 0.71) with the acid detergent fibre fraction of forages. 
The different sources of forage did not affect OM intake, rumen liquid 
vol., rechange rate of rumen liquid, concn. of ammoniac, or rumen pH. The 
flow of DM to the duodenum was positively correlated with the half-life and 
content of lignin in forages (r = 0.78 and 0.62, resp.). The flow of N to 
the duodenum was significantly higher when Leucaena was the forage source 
(2.58 g N/10 g OH consumed). When forage supply in diets based on
 
molasses-urea is very restricted, it is important to select forages with
 
high protein contents and a rumen fibre fraction with d slow degradation
 
rate. (Author's summary. Trans. by L.M.F.) H03
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18133 GOMEZ G., G.; SANTOS N., J.; VALDIVIESO G., M. 1982. Utilizacion
 

de raices y productos de yuca en alimantacion animal. (Use of cassava
 
roots and products in animal nutrition). In Centro Internacional de
 
Agricultura Tropical. Programs de Yuca. Yuca: investigacion, produccion
 
y utilizacion. Cali, Colombia. pp.539-566. Span., 40 Refs., Illus.
 

Cassava. Leaves. Tubers. Nutritive value. Poultry. Swine. Cattle. Animal
 
nutrition. Feeds and feeding. Supplements. Cassava meal. Forage. Colombia.
 

Information on the nutritional quality of cassava roots and leaves
 
(chemical composition, root HCN content) and the use of these products in
 
nutrition programs for domesticated animals, especially poultry and pigs,
 
is reviewed. In feeding trials no differences were found regarding the
 
production of broiler chicks fed rations containing similar levels of CM
 
from either bitter or sweet var. Broiler chicks consumed greater quantities
 
of rations with 20 and 30% CM compared with rations containing 10%. Recent
 
results with CM-based rations for in-pig and nursing sows and for growing
 
pigs indicate that under normal conditions it is not necessary to add met.
 
in higher amounts than those needed to meet normal requirements. Piglets
 
preferred and consumed greater amounts of rations containing 40% CM than
 
rations containing 20% CM. The feasibility of efficiently using CM and
 
sugar c,,_ molasses as basic ingredients to totally substitute ceral grains
 
was proven; however, the amourt of soybean cake required as protein
 
supplement is greater. Cassava forage production represents the highest
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potential of utilization of ccrava in ruminant nutrition. Yields more than 
30 t can be obtained througho . che yr by increasing the no. of plants/ha 
to 111,000 with a spacing of .10 cm 30 cm and 4 cuttings/yr of the whole 
plant canopy. Tables are included on the chemical composition of cassava 
products and the results of poultry and swine feeding programs. (Summary by 
S.B. Trans. by L.M.F.) H03
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17573 GUERRA, P. 1981. Utilizacion del forraje o yuca como fuente de
 

proteins y fibra. 2. Forraje de yuca como alimento para el ganado
 
bovino. (Use of cassava forage as source of protein and filer. 2.
 
Cassava forage as feed for bovine cattle). Carta Informetiva ?ecuaria
 
(Panama) 10:7-11. Span., 10 Refs.
 

Cassava. Forage. Uses. Animal nutrition. Cattle.
 

The results obtained by several investig,:,ors on the use of cassava forage
 
as feed for bovine cattle are compiled. Cassava forage has a limited value
 
as a source cf protein when it is used to supplement urea it sugar
 
cane-based diets. On the other band, it is possible to feed bovines in
 
molasues/urea-based diets, supplemented with only cassava forage. (Summary
 
by S.B. Trans. by L.M.F.) H03
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18430 LONGE, O.G.; OLUYE11I, J.A. 198). Feed value of heated and unheated
 

cassava starch for chicks. Zentralblatt fuer Veterinaermedizin. Reihe A
 
27(9/10):819-823. Engl., Sum. Engl., Germ., Span., 15 Refs.
 

Cassava. Cassava starch. Chicks. Animal nutrition. Dietary value. Feeds and
 
feeding. Animal physiology. Supplements.
 

Cassava starch promoted poorer growth of chicks than did Guinea corn or
 
maize starch when substituted in a diet containing glucose at 21.45 and
 
45.90%. Feed efficiency was equally affected. Nutrient retention was
 
comparable, but fat retention was much lower. ME values of cassava-based
 
diets were, however, higher than with the other diets. Heat treatment,
 
which resulted in starch gelatinization, was beneficial and promoted chick
 
growth comparable with raw Guinea corn or maize starch. (Author's summary)
 
H03
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18173 MONTILLA. J.J.; VARGAS, R.; CARABANO, J.M.; MONTALDO, A. 1982. 

Cassava root and foliage within a program for poultry and swine feeding 
in the trupics. In Belen, E.H.; Villanueva, M., eds. International 
Symposium on Tropical Root and Tuber Crops, 5th., Los Banos, Laguna, 
Philippines, 1979. Proceedinga. . Banos, Laguna, Philippine Council 
for Agriculture and Resources R jearch. pp.399-414. Engl., 45 Refs., 
Illus. 

Cassava. Tubers. Foliage. Poultry. Sine. Feeds and feeding. Costs. Animal
 
nutrition.
 

A scheme is formulated for vegeta :e production (rice, maize, sorghum,
 
cassava, sweet potato, Cannavalia ersiformis, sugar cane) in the tropics to
 
support poultry and swine production capable of achieving by 1985, an
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annual per capita consumption of poultry and pig products similar to the
 
current world av. of 5.7 kg of poultry meat, 5.9 kg of eggs, and 10.7 kg of
 
pork. Achieving this aim implies that in 1985 the annual per capita
 
consumption of these products in developing countries will reach 14.7
 
million MT of poultry meat, 14.9 million MT of eggs, and 26.' million MT of
 
pork. The amount of poultry and pig feeds required to achieve this
 
production are therefore increased by 257.6 million MT. Assuming that 30%
 
sugar cane 1st molasses (77.2 million MT), 25% cassava root flour (64.4 
million MT), 10% cassava foliage flour (25.7 million MT) and 8% jack bean 
(C.ensiformis) flour (20.6 million MT) can be generally incorporated into 
feeds for poultry and pigs, totalling 73% of the ingredients of the feeds, 
the cultivation of 27.9 million ha (8.05 million ha of cassava to be 
harvested) will be necessary. The remaining 27% will be made up by cc -'I, 
slaughter house by-products, fish meal, oilseed flours, industrial 
by-products, minerals, vitamins, and processed wastes. This program would 
permit a substancial improvement in the protein consumption of the people 
of developing countries. The execution of this program would require 
copious Investments to carry out a more technified agriculture and for 
processing the vegetable products to be utilized. Full collaboration of
 
developed countries and the combined effort between all the developing
 
countries are also necessary. (Summary by S.B.) 1103 
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18106 ONG, I.K.; HIUTAGALIJNG, R.I. 1981. A rote on the digestibilities of
 

pig diets containing fermented cassava-mat.ure. Malaysian Agricultural 
Journal 53(l):52-51. Engl., Sum. Engl., 28 Re.s. 

Cassava. Cassava chips. Fermented products. Swine. Digestibility. Feeds and
 
feeding. Animal nutrition.
 

Growing pigs were used for digestibility and N metabolism studies on the
 
use of fermented cassava-manure (FCM) produced by inoculating Rhizopus spp. 
to substrates comprised of cassava chips and dehydrated poultry manure 
(DPM). FCM was used it! exptl. diets at 0, 30, and 60%. The diets were 
isonitrogenous but contained crude fibre (CF) at 1.8, ('.0,and 5.4% and ash 
at 7.5, 11.6, and 15.7%, resp. Apparent digeatibilities for DM and GE 
decreased with Increase in FCM level in the diet, being 84.2, 70.6, and
 
63.3% for DM and 86.9, 79.6, and 71.7% for GE at 0, 30, and 60% FCM level,
 
resp. Apparent N digestibility was 93.2, V6.1, and 83.2% for diets with 0,
 
30, and 60% FCM, resp., the latter 2 b,-irg significantly different from
 
control diet but not significantly different from each other. Poor
 
digestibility of FCM-incorporated dieta was attributed to inefficient
 
microbiological utilization during fermentation, uric acid content, and
 
higher CF and ash due to presence of DPM. (Author's summary) 1103
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18196 TEILEZ B., G.; CAICEDO G., J. 1983. Adicion de aceite vegetal o
 

sebo animal en dietas conteniendo harina de yuca de una variedad amarga 
para pollos de engorde. (Addition of vegetable oil or tallow to broiler 
diets containing cassava meal from a bitter variety). Tesis 
Zootecnista. Palmira, Universidad Nacional de Colombia. Facultad de 
Cienclas Agropecuarlas. 83p. Span., Sum. Span., Engl., 45 Refs., Illus. 

Cassava. Chicks. Cassava meal. reeds and feediug. Feed constituents. 
Dietary value. Costs. Income. Animal physiology. Animal nutrition. 
Colombia. 
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Two expt. were carried out at the exptl. farm of the U. Nacional, Palmira,
 
Colombia, to evaluate the effect of increasing by 5% the ME of the diets 
containing CM by adding either vegetable oil in the 1st expt. or tallow in
 
the 2nd, on broiler performance and economic resulrs. CM was prepared by 
sundrying tile whole-root chips of a high-cyanilde containing cv. (bitter), 
CMC-84, on a concrete floor. In both expt., one-day old mixed sex Hubbard 
broiler chicks were randomly assigned to each of 6 treatment groups with 4 
replicates/treatment. Each pen constituted an exptI. unit with 36 and 37 
chickens for the Ist and 2nd expt., resp. In the 1st expt. a randomized 
complete block design was used, whereas the 2nd was designed as a complete 
3 x 2 factorial arrangement. The exptl. variables consisted of levels of 0, 
20, and 30% CM in broiler diets and 2 levels of ME (standard and plus an 
increment of 5% ME), obtained with either vegetable oil or tallow. A 
commercial (expt. 1) and sorghum-based (expt. I and 2) diets were used as 
controls; except for the commercial diet, all other exptl. diets were 
balanced by least-cost feed formulation using linear programming. Live wt. 
gain, feed intake, and feed conversion (feed/gain) were recorded biweekly 
and data of the starter (0-4 wk.), finishing (4-8 wk.), and complete (C-8 
wk.) periods were analyzed statistically by variance analysis. The results 
of the starter period in the Ist expt. showed that diets containing 20 and 
30% CM, without any increment of ME, had the best broiler performance, 
shown by higher live wt. and better feed conversion than the control diets. 
This demonstrated that 0-4 wk. ol broilers could efficiently utilize these 
levels of Cl. However, in the 2nd expt. diets containing 30% CM had a lower 
performance than diets with 20% CM. The results of the complete exptl. 
period (0-8 wk.) of both trials indicated that the inclusion of 20% CM 
yielded higher live wt. at 7 (expt. 2) or 8 (expt. I and 2) wk. than the 
other diets, whereas tile 30% CM diet showed results s!milar to those of the 
control diets. The main effect of the addition ,, vegetable oil or tallow 
was the Improvement of feed conversion, es'ecially during the starter 
period. Results were more consistent with vegetable ol, which was also 
easier to mix with the other ingredients. Fconomic evaluaticn of the exptl.
 
results showed that diets coc~taining 

2
0% CM yielded the best returns
 

compared with the commercial and sorghum-based diets. Diets containing 30%
 
CM produced economic returns similar to those of the commercial diet, but
 
showed the lowest returns in expt. 2. Despite the improvement in feed
 
efficiency, tile addition of vegetable oil or tallow showed economic results 
similar to those of tie corresponding diets supplying the staidard amount 
of ME. The results of this study demonstrated that, under these exptl. 
conditions, the inclusion of 20% CM, at a price equivalent to 80% of the 
current price of sorghum, gave the best broiler performance as well as the
 
highest economic returns; the additional 5% ME using vegetable oil or 
tallow was not economically justified. (Author's summary) 1103
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18441 -EWE, 0.0 1975. Implications of the cyanogenic glucoside fraction
 

of cassava in the growth and reproductive performance of rats and pigs.
 
Ph.D. Thesis. Ibadan, University of Ibadan. 517p. Engl., Sum. Engl., 226
 
Refs., 'flus.
 

Cassava. 'oxicity. Animal nutrition. Swine. laboratory animals.
 
Biochemistr, . Cyanogenic glycosides. Animal physiolog:. liCN content. 
Metabolism. Cyanides. Thiocyanates. l)igestibill . Cooking. Proteins. 
Iodine. Deficiencies. Analysis. Processed products. Fresh products.
 

A series of chemical and biological evaluations of .he cyanogenic glucoside
 
fraction of cassava as it affects the perfolbance, metabolism, and
 
pathology of rats and pigs is reported. The influence of protein and 
deficiency on these parameters was also investigated. Quantitative
 

I 
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estimations of the HCN content of Nigerian and Colombian cassava var. 
confirmed that the HCN content of the fresh peel, pulp, and whole cassava 
root was consistently higher in bitter var. than in sweet strains. It was 
also demonstrated that the HCN content of the peel was much higher than 
that of the whole tuber in =11 var. Sun-drylih and oven-drying resulted in 
considerable HCN loss especially in the whole root and pulp. Addition of a 
crude linamarase extract to .resh and dried cassava test samples 
demonstrated that the common ani.lytical techniqes underestimate the l1CN 
yield of cassava roots in most cases. Feeding trials with gestating rats 
demonstrated that little if any of the HCN detoxification product, SCN, was 
transferred to the fetus through the placenta when fresh and dried cassava 
(173 and 92 ppm ICN, resp.) or diets containing 1000 ppm cyanide added as 
KCN were fed. Subsequent life-cycle rat studies confirmed that although 
these diets affected meternal growth and metabolist , fetal development (as 
indicated by birth wt. and litter size) was protected from the noxious
 
influences of cyanide and its biotransfi mation product, SCN. Both the 
fresh and dried cassava diets and dietar. KCN (500 ppm cyanide) caused 
striking metabolic changes in female rats and their offspring during 
lactation and post-weaning growth. However, while the cassava diets 
markedly influenced lactation and post-weaning growth performance, the 
effect of KCN was less marked and restricted largely to the latter phase. 
This difference appears largely due to cyanide loss from the 11CN-added 
diets or a possible difference in the cyanide molecule of cassava and 
synthetic cyanide (KCN), that of cassava being organic. A long term (7 mo.) 
feeding trial demonstrated that fresh and dried cassava diets with up to 
402.3 ppm ttCN did not cause pathological changes in the thyroid of female 
rats and their offspring. Gestation trials with pigs fed fresh sweet 
cassava diets containing 0, 250, and 500 ppm added cyanide (aj KCN) 
demons rated that the highest cyanide level (500 ppm) produced high levels 
of SCN that caused pathological changes in the thyroid gland of gestating 
gilts and passed through the placenta barrier into the fetuses. This level 
of added cyanide did not, however, cause any detectable effect on 
reproductive performance. Subsequent lactation studies demonstrated that no 
marked carry-over effect of cyanide fed during gestation could be observed 
in lactation performance. Striking metabolic changes were, however, 
observed in the composition of the serum, colostrum, and milk of the 
lactating sows. Growth and metabolic studies in rats and pigs fed 750 and 
500 ppm cyanide (as KCN), resp., demonstrated that when the diets are 
otherwise balanced, dietary cyanide causes only a slight reduction in 
growth performance of theve species. Dietary protein deficiency 
considerably reduced performance while I deficiency had no marked effect. 
While these 3 dietary variables caused marked metabolic changes in both 
species, histopathological. examination of tissues from the pigs 
demonstrated that protein deficiency caused pathological lesions in bones 
and thyroid gland. I deficiency caused hyperplasia of the thyroid 
follicles, but dietary cyanide did not cause any marked pathological lesion 
except for a nonsignificant increase in thyroid wt. These data strongly 
suggest that protein and I deficiency are major etiological factors in the 
pathogenesis of most endocrinological and neurological maladies observed in 
the cassava-consuming human population of the humid tropics. (Author's 
summary) 1103
 

0189
 
18421 TEWE, 0. 0. 1982. Protein supplementation of cassava diets for
 

growing pigs: effect on performance, nutrient utilization and cyanide
 
metabolism. Nutrition Reports International 25(3):451-462. Engl., Sum.
 
Engl., 13 Refs.
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Cassava. Swine. Proteins. Supplements. Cassava meal. Feeds and feeding.
 
Feed constituents. Digestibility. Cyanides. Thiocyanates. Metabolism.
 
Animal physiology. Animal nutrition. Biochemistry.
 

Twenty-eight Large White pigs (21 barrows and 7 gilts) allocated on the
 
basis of sex and initial wt. tu 7 treatment groups with mean initial wt. of
 
8.7 kg were individually and semi-restrictedly fed for 56 days on one of 7
 
diets. Diet I had 18% protein and was based on maize and groundnut oilmeal.
 
Diet 2-4 were based on cassava and groundnut oilmeal and had 16, 18, and
 
20% protein, resp. In diecs 5-7, palm kernel meal which replaced part of
 
the groundnut meal constituted 25% of the total protein in the rations
 
which also contained 16, 18, and 20% protein, resp. Performance, nutrient
 
digestibility, and cyanide metabolism were evaluated. Live wt. gain and
 
feed intake were significantly reduced by cassava while inclusion of palm
 
kernel meal in the rations with 18 and 20% protein improved the feed:gain
 
ratio to the level of the control ration. Palm kernel meal in rations 6 and
 
7 also improved digestibility of crude fibre in diets with 18 and 20%
 
protein. Serum and urinary SCN were stgnificantly (P < 0.05) increased on
 
the cassava-based rations. SCN concn. did not relate to the performance
 
characteristics. (Author's summary) H03
 

0190
 
18420 TEWE, 0.0. 1981. Supplementation of cassava/urea based rations
 

with elemental sulphur for sheep and goats: effect on growth, ruminal,
 
serum and urinary thiocyanate concentrations. Nutrition Reports
 
International 24(6):1263-1269. Enigl., Sum. Engl., 16 Refs.
 

Cassava. Feeds and fecding. Supplements. Cassava meal. Sheep. Goats.
 
Thiocyanates. Animal physiology. Animal nutritton.
 

Sixteen West African Dwarf (W.A.D.) goats and 8 fistulated W.A.D. sheep
 
were used in growth and metabolism trials. They were randomly assigned to
 
4 cassava meal/urea based rations containing 0, 0.25, 0.50, and 0.75%
 
elemental S. Growth was significantly improved with up to 0.5% dietary S
 
level. Ruminal NH and blood urea levels were also significantly (P 0.65)
 
reduced with 0.50&and 0.75% S In the diet. Urinary SCN concn. was similar
 
on all rations while serum SCN increased with inclusion of S in the
 
rations. Ruminal SCN decreased in the presence of dietary S. A cyanide
 
containing diet based solely on a nonprotein N source requires elemental S
 
for cyanide detoxification and good growth rate. (Author's summary) H03
 

See also 0115 0171
 

804 HCN Toxicity and Detoxification
 

0191
 
18156 BOURDOUX, P.; SEGHERS, P.; MAFUTA, M.; VANDERPAS, J.;
 

VANDERPLS-RIVERA, M.; DELANGE, F.; ERMANS, A.M. 1982. Cassava
 
products: HCN content and detoxification processes. In Delange, F.;
 
Iteke, F.B.; Ermans, A.M., eds. Nutritional factors involved in the
 
goitrogenic action of cassava. Ottawa, Canada, International
 
Development Research Centre. pp.51-58. Engl., Sum. Fr., 12 Refs., Illus.
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Caspsva. Leaves. Tubers. Foofoo. Chickwangue. Detoxification processes.
 
Solar drying. Fermentation. Steeping. HCN content. Cassava leaves
 
(vegetable). Cassava tubers (vegetable). Zaire.
 

In the populations of Bas-Zaire, Kivu, and Ubangi (Zaire), 
there is a SCN
 
overload resulting from chronic consumption of cassava. The importance of
 
this overload and the modes of preparation of cassava are very different in
 
these 3 regions. A comparative study was carried out to evaluate the HCN
 
content of fresh cassava and of cassava-based foods, analyze under lab.
 
conditions the effectiveness of various processing methods in the
 
detoxification of cassava, and attempt to decrease the SCN overload in the
 
inhabitants of Ubangi b," modifying their nutritional habits. HCN content in
 
fresh tubers (produced ,y linamarin hydrolisis) collected in the 3 regions
 
ranged from 2-309 mg li-N/kg in Ubangi (180 samples), 12-205 mg l1CN/kg in
 
Kivu (28 samples), and 5-142 mg HCN/kg in Bas-Zaire (25 samples). There was
 
no evident correlation between HiCN content and morphological criteria used
 
to discriminate between sweet and bitter var. The % of tubers considered
 
toxic (more than 100 mg IICN/kg) was low (4%) in Bas-Zaire but higher and
 
almost identical (21 and 24%) in Kivu and Ubangi, resp. On the other hand,
 
analysis of the IICNcontent of 
cassava products consumed by the populations
 
of the 3 areas revealed very low HCN levels in Bas-Zaire (foofoo and
 
chickwangue less than 1.0 and 1.3 mg HICN/kg, resp.), intermediate in Kivu
 
(bugali, 6.3 mg IICN/kg), and relatively high ones in Ubangi (fuku and
 
mpondu, 17.3 and 8.2 mg HCN/kg, resp.). 
 The study of detoxification
 
processes used by inhabitants of these 3 regions showed that the variation
 
in HCN levels are closely linked to different methods of food preparation.
 
Sun-drying, a widely used detoxification method In Ubangi, produces tuber
 
dehydration with only a partial release 
(approx. 80%) of the HCN initially
 
present in 
cassava. The combination of sun-drying and fermentation, used in
 
Kivu, produces foods with lower M1CNcontent than that observed in Ubangi.
 
Soaking cassava once or twice is universally used in Bas-Zaire, and
 
constitutes the most efficient detoxification procedure; the HCN content of
 
the food consumed in that area being, by far, the lowest. A lab. 
trial on
 
bitter cassava tubers collected in Ubangi confirms that the utilization of
 
more adequate detoxification techniques (soaking) results in foodstuff with
 
negligible HCN levels. In Ubangi, an attempt to reduce the SCN overload by
 
modifying the diet of an apparently motivated family failed. This confirms
 
how extremely difficult it is to introduce such modifications in rural 
populations. The differences among the 3 rural regions investigated in
 
Zaire regarding the HCN content of cassava products 
result partly from the
 
differences in the HCN content of fresh cassava 
but more specifically from
 
the differences in the detoxification procedures used. Soaking appears 
to
 
be the most efficient method. An increase in cassava consumption and/or a
 
decrease of the efficiency of the detoxification process is likely to
 
induce disruption of the thyroid function in the areas that are now
 
unaffected. (Author's summary. Trans. by S.B.) 1104
 

0192
 
18108 IKEDIOBI, C. 0.; ONYIKE, E. 1982. Linamarase activity and
 

det, xification of cassava (Manihot esculenta) during fermentation for
 
gar. production. Agricultural and Biological Chemistry 4b(6):1667-1669.
 
Eng.., 10 Refs., Illus.
 

Cassavi. Gar. Fermentation. Linamarase. Detoxification.
 

The .etoxifying role of exogenously added linamarase was evaluated by 
ferm, nting 5 equal samples of grated parenchymatous tissue of cassava roots 
at room temp. for 5 days. The Ist sample received 192.6 units of linamarase 
(0 nit of linamarase activity = the amount of enzyme which produced I umol 
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of p-nitrophenolate/min) on the 1st 
day only. The 2nd, 3rd, and 4th samples

received the same level of enzyme activity on each of the 1st 2, 3, and 4
 
days, resp. The 5th sample received no linamarase and was used as control. 
Samples were then pressed and roasted to yield gari (9% moisture).
Linamarase activity and total IICN content decreased steadily until day 3 of 
fermentation and thereafter levelled off, this occurring simultaneously
with a decrease in nil from 6.0 (optimum of linamarase) to 4.0. This shows 
that detoxiflcation is associated with the enzyme rather than acid 
hydrolysis. The fact that fermented cassava was detoxified by 87.5% with 
exogenous linamarase additions compared with 50% detoxification without 
enzyme addition is a further indicative. The add it ion of exogenous
linamarase detoxified cassava more rapidly after 24 h of fermentation than 
after 5 days of fermentat ion without enzyme addition. Very little 
detoxification was achieved by adding more enzyme to the mash beyond the 
1st 24 h due to the favorable pli. Researll on the use of linamarase to 
shorten the fermentation period of cassava duting gari production is in 
progress. (Summary by EDITEC. Trans. by I..H.F.) 1104 

0193 
18428 MAIUAGWU, E.N.; UMOH, 1.11. 1982. letoxification of cassava leaves 

by simple traditional methods. l.ettersToxicology 10(2/3):245-248. 
Engl., Sum. EngI.. i1 Refs. 

Cassava. loaves. Detoxification processes. ItCN content. 

Cassava leaves, which usually contain large quantities of cyanogenic
glycosides, were processed into 
a Zairian traditional vegetable saice

Mpondu by simple methods which included blanching (10 min), mashing, and 
boiling for 20-80 mln. These methods enhanced the detoxification of the 
leaves, with blanching alone resulting in the loss of 57% of tihe free 
(non-glyco.;idic) cyanide content and 60% of the bound (glycosidic) cyanide.
Losses of cyanide during these processes would be accounted for in volatile 
IICN, its derivatives, and in the boiling water. (Author's summary) 1104 

See also 0188 0190 

00 PROCESSING, PRODUCTS AND USES
 

I01 Cassava Starch and its Properties
 

0194
 
18192 LORENZ, K.; KUI.P, K. 1982. Cereal- and 
root starch modification by


heat-moisture treatment. 2. Functional properties and 
baking potential.
 
Starch 34(3):76-81. Engl., 
Sum. Engl., Germ., 8 Refs., Illus.
 

Cassava. Cassava starch. Modified starches. Uses. Bakery products. Breads. 
Analysis.
 

Functional baking properties of heat-molsture treated starches (barley,
triticale, red millet, arrowroot, cassava) are given. The bread and cake 
baking potential of cereal starches was adversely affected 
 by the
 
treatment. Although the quality of breads and cakes failed 
to match that of
 
untreated wheat starch, the treatment Improved tuber 
starches, suggesting

that the molecular order of starches is an important factor in starch 
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baking quality. Thickening properties tested with pie fillings demonstrated 
adverse effects of the treatment on this starch property. Untreated cassava 
starch did not produce bread or cake of satisfactory quality. The 18% 
moisture treatment improved the baking quality of cassava starch 
appreciably. Storage of cassava starch at 10C produced higher 
consistencies of fillings than room temp. storage. (Author's summary) 101
 

0195
 
18194 RAFFI, J. J.; AGNE., J.P.L.; THIERY, C. J.; FREJAVILLE, C. M.;
 

SAINT-LEBE, L.R. 1981. Study of gamma-irradiated starches derived from
 
different foodstuffs: a way for extrapolating wholesomeness data.
 
Journal of Agricultural and Food Chemistry 29(6):1227-1232. Engl., Sum.
 
Engl., 21 Refs., Illus.
 

Cassava. Cassava starch. Analysis.
 

Radiolysis products from starches from different food plants were studied 
"hemically and by electron spin resonance (ESR). Tabulated data show 
contents of malonaldehyde, formaldehyde and acetaldehyde, total acidity and 
formic acid, and II0 in 8 starches irradiated with Co at various levels 
in the range 5-3W LCy. Quantities/g of these compounds radioinduced in 
different starches always had the same order of magnitude, and the ratio of 
the max.:min. amount was .Iways less than 5 for any 1 compound or class of 
compounds. In the case of total radioinduced acidity there was a simple 
linear relationship between acidity formed and content of water-soluble 
dextrins in the sample. H20 was formed only if the irradiation was 
performed under 0,. All the starches gave similar radiodepolymerization 
behavior. ESR spbctra immediately after irradiation were different for 
different starches, and changed with 2nd order kinetics over a period of 
hours, then spectra decayed with 1st order kinetics to a spectrum common to 
all the starches. Differences in initial spectra and rates are ascribed to 
differences in starch structure and crystallinity, rather than differences 
in free radicals between the starches. Starches investigated w,,re maize
 
(normal, waxy, and amylomalze), cassava, rice, breadmaking wheat, and
 
haricot bean. (Summary by Food Science and Technology Abstracts) 101
 

See also 0184
 

102 Uses, Industrialization, Processing and Storage
 

0196
 
18102 ABRAHAM T., E.; RAJA, K.C.M.; MANOIIARAN, E.P.; MATIIEW, A.C. 1983.
 

Effect of heat-moisture treatment on textural characteristics of cassava
 
flour. Cereal Chemistry 60(1):7-8. Engl., Sum. Engl., 6 Refs. Illus.
 

Cassava. Cassava flour. Analysis. Organoleptic examination. Cooking. 
Viscosity. Gelatinization. 

Modification studies were performed using CF from cv. Malayan-4 to 
determine its use as substitute of wheat and rice flour. After 
conditioning, plain and parboiled flours were subjected to open-pan 
roasting and pressure steaming. Viscosity and textural characteristics of 
the samples were then compared. Texture improved significantly only in the 
parboiled flour, which was open-pan roasted after the moisture level was 
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adjusted to 28 ± 2%. A comparative study of plain and parboiled dry cassava
 
cubes showed that compressive strength increased 10 times more in the
 
parboiled cubes than in the plain cubes. (Author's sumuary) 102
 

0197
 
18182 BALAGOPAL, C.; VIJAYAGOPAL, K.; HIKISHI, N. 1982. Biconversion of 

cassava - a potential source of energy in India. In Belen, E..; 
Villanueva, M.; eds. International Symposium oniTropical Root and Tuber 
Crops, 5th., Los Banos, Laguna, Philippines, 1979. Proceedings. Los
 
Banos, Laguna, Philippine Council for Agriculture and Resources
 
Research. pp.339-344. Engl., Sum. Engl., 17 Refs., Illus.
 

Cassava. Cassava starch. Hydrolisis. Fermentation. Alcohol. India.
 

An attempt was made to utilize various saccharifying agents (i.cid, malt,
 
and a commercial enzyme) for the hydrolisis and fermentation of cassava
 
starch for power alcohol production. Hydrochloric acid proved to be more
 
effective, giving smooth saccharification and higher yield of alcohol
 
(44.70 mI/lO0 g cassava starch with 0.10 N HCI). (Summary by J.L.S.) 102
 

0198
 
18132 BEST, R.; GOMEZ, G. 1982. Procesamiento de las raices de yuca pars
 

alimentacion animal. (Processing of cassava roots for animal feed). In
 
Centro Internacional de Agricultura Tropical. Programs de Yuca. Yuca:
 
investigacion, produccion y utilizacion. Cali, Colombia. pp.513-538.
 
Span., 17 Refs., Illus.
 

Cassava. Cassava chips. Drying. Solar drying. Colombia.
 

Different aspects regarding the terminology used in cassava drying, the
 
process and factors affecting it, and methods (artificial continuous
 
drying, through-circulation batch drying, natural drying on concrete and on
 
trays) are described. The perspectives of increasing the use of cassava
 
roots in animal feeds are good, especially in Latin American countries
 
which import cereal grains to meet the demand of animal feed processing
 
plants. Production associations or cooperatives could be formed; these
 
would be responsible of disseminating the most adequate drying process for
 
animal nutrition. Based on the results obtained on the northern coast of
 
Colombia, demonstrative pilot plants should be set up in order to determine
 
the feasibility of the process and to obtain data on the real working
 
costs. A 500 m factory could be used by an association of 20 producers and
 
would process 240 t during the 4 mo. of the dry season. Investment required
 
to install this factory is Col $434,900 and possible utility, Col $1175/t
 
dry cassava. Figures on the drying processes and cassava chippers are 
included along with tables on the Influence of climatical conditiops on the 
drying process and the investments required to install a 500 m cassava 
drying factory. (Summary by S.B. Trans. by L.M.F.) 102 

0199
 
18119 BLACK, R. P.; PEYAYOPANAKUL, W.; PIYAPONGSE, S. 9. Thailand:
 

cassava pelletizing technology. Denver, Colorado, Denver Research
 
Institute. Series 'ndustrial Research Institutes: their role in the
 
application of appron-tate technology and development, no.1. 20p. Engl.,
 
I Ref., Illus.
 

48
 



Cassava. Cassava products. Pellets. Trade. Industrialization. Legal
 
aspects. Thailand.
 

Indigenous technology for producing cassava pellets is examined as well as
 
the related steps from the growing of cassava through their marketing
 
abroad. Issues are addressed related to the vitality of the cassava
 
pelletizing industry, such as environmental problems and protectionist
 
tendencies in foreign markets. The advantages of hard and soft pellets are
 
discussed relative to price premiums needed to make hard pellets
 
economically viable. Cases are illustrated by means of interviews with a
 
Thai manufacturer of cassava processing equipment, a Thai owner of a
 
pelletizing mill, a manager of a European pelletizing factory, with members
 
of a European industrial mission to Thailand, and with a cassava
 
pelletizing technology leader from the Thailand Institute of Scientific and
 
Technological Research. (Summary by S.B.) 102
 

0200
 

18452 BUNYAKIAT, K.; TASAKORN, P. 1980. (Solid fuels briquetting].

4


Bangkok, Kasetsart University. 1 p. Thai., Sum. Thai., Engl.
 

Paper presented at Conference on Energy, Bangkok, Thailand, 1980.
 

Cassava. Uses. Adhesives.
 

2
 

The investigation on 
the solid fuels briquetting under 57-1070 kg/cm
 

pressure in 2.54 cm-diameter briquettes of 3 industrial or agricultural
 
wastes, rice husk, and bagasse, with or without the aid of wax or cassava
 
glue as binders, showed that bagasse and sawdust can be compressed into
 
briquettes while rice husk requires addition of wax or cassava glue. The
 
briquetted samples were stored in plasric bags for 2 mo. and then checked
 
for their storage change and physical properties. The rice husk-bagasse
 
briquettes had lowest % crumbs (1.53%) and sawdust briquettes had lowest
 
ash content (6.19%). All but one type of fuel briquettes boiled water more
 
rapidly than wood charcoal but gave smoky flames at the early stage of
 
combustion. (Author's summary) 102
 

0201
 
17585 CHENG, 11. 1980. Texturized starch products. United States Patent
 

4,192,900. 7p. Engl., Sum. Engl.
 

Cassava. Cassava starch. Patents.
 

By adding water, extruding, cutting, and drying, uniform starch particles
 
were prepared from one or rore starches selected from cassava, maize, waxy
 

maize, potato, sago, arrowroot, and cereal; and one or more gelling
 
hydrocolloids selected from sodium alginate, sodium pectate,
 
hydroxypropylcellulose, methylcellulose, methylhydroxypropylcellulose,
 
methylethylcellulose, carrageenan, furcellaran. agar, gelatin, a mixture of
 
xanthan gum and locust bean gum, and curdlan. These were useful in
 
preparing retorted or aseptically packaged, tapioca-style pudding and other
 
improved, edible texturized starch products. (Author's summary) 102
 

0202
 

18449 DAMRONGLERD, S.; NILUBON, N.; TASAKORN, P. 1980. [Alcohol
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production from agriculture products for use as fuel substitute].
 

Bangkok, Kasetsart University. lOp. Thai., Sum. Thai.. Engl., 17 Refs.
 

Paper presented at Confereice on Energy, Bangkok, Thailand, 1980.
 

Cassava. Uses. Alcohol. Waste utilization. Thailand.
 

In Thailand. the research on alcohol-gasoline blending used as fuel
 
substitute has progressed but the process to produce alcohol 
from low-cost
 
substrates or agricultural wastes has not developed well. The potential of
 
alcohol production from agricultural products and wastes is very high sinci
 
Thailand is a country rich in resources; maize, rice, cassava, and
 
cellulose can be converted to alcohol by fermentation, enzyme hydrolysis,
 
or both techniques consecutively, depending on the raw materials. Many
 
agricultural and :,i.;tc9',uh pineapple
industrial ; an 
 waste, bagasse, 
rice-straw, and cornstalk can convertedbe into alcohol. Therefore, the
 
technology of alcohol production from agroindustrial wastes should be
 
developed in Thailand. A group of researchers, that had already done
 
research on fermentation, was formed recently. (Extracted 
from author's
 
summary) 102
 

0203
 
18402 LEON, M.; MOSCOSO, W.; NUNEZ C., C. 1982. Utilizacion de harinas
 

compuestas en la elaboracion de productos de panaderia. (Use of
 
composite flours in bread-making). La Herradu'a, Santiago de los
 
Caballeros, Republica Dominicana, 
Instituto Superior de Agricultura.
 
Centro de Investigaciones Economicas y Alimenticias. 91p. Span., Sum.
 
Span., 68 Refs., Illus.
 

Cassava. Cassava flour. Composite flours. Uses. Bakery products. Breads.
 
Analysis. Organoleptic examination. Costs. Economics. Dominican Republic.
 

The technical and economical possibilities of partially substituting wheat
 
flours with locally produced flours in the Dominican Republic were
 
assessed; areas suitable for the production of raw material and the
 
necessary equipment were identified. Recommendations are given on future
 
research programs. The methodology used consisted in pers),:ql 'iterviews
 
with officials of the 
public sector, farm producers, and functionaries of
 
private enterprises. Visits were made to processing plants and production
 
areas and a comprehensive 
literature review was made. Communication was
 
kept with researchers and equipment manufacturers and seminars on this
 
subject were attended. The technical feasibility of partially substituting
 
wheat flour with sorghum, 
rice chaff, and cassava flours was evaluated on 
the basis of the elaboration of sandwich, "sobao", and "de agua" bread. 
Sensory panels of 30 members were then made. The preference of the 
panelists for breads containing 0, 5, 10, 15, and 20% substitution of wheat 
flour with rice, sorghum, and cassava flours was determined. The variables 
flavor, color, and texture of the breads were evaluated using an hedonic 
scale of I to 9 (1 = extremely disliked and 9 - extremely liked). Bread 
vol. was also determined. It was concluded that the substitution of wheat 
flour with combinations of cassava, rice, and sorghum flours up to a level 
of 10% would not result in significant changes in bread quality and in 
consumer acceptance. It is recommended that the government start a program 
aimed at reaching the max. substitution possible of wheat flour with 
sorghum and/or cassava flours of local production. The amount of rice chaff 
available on the market is relatively scarce, therefore a national program 
on substitution of wheat flour should 
not be based on the use of this raw
 
material. 
Given the agronomic and economic conditions of the Dominican 
Republic, as well as the technical knowledge existing in the country and in
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the international community, it is recommended that the local production of
 
sorghum and/or cassava flours be based on the economic feasibility of
 
producing these raw materials at prices below that of imported wheat flour.
 
The economic analyses conducted indicate return rates between 22-28% in
 

sorghum and cassava production and processing projects. It is recommended
 
that the flour mixture be made by millers and that a wheat flour
 
substitution program should include a section of adequate training in the
 
area of bakery products. (Author's summary. Trans. by L.M.F.) 102
 

0204
 
18150 MONTALDO, A.; MONTILLA, J.J.; GUILLEN, R.D.; GONZALEZ J., E. 1979.
 

La yuca y su agroindustria (Anteproyecto de Programs de Desarrollo
 
sometido a consideracion del Ministerio de Agricultura y Cria).
 
(Cassava and cassava agroindustry (Preliminary Design of the Development
 
Program submitted to consideration of the Ministry of Agriculture,
 
Venezuela). Maracay, Universidad Central de Venezuela. 24p. Span., 8
 
Refs., Illus.
 

Cassava. Cassava programs. Industrialization. Factories. Cultivation.
 
Mechanization. Venezuela.
 

The Preliminary Design of the Cassava Agroindustrial Development Program in 
Venezuela is given. Recommendations on the availability of cassava 
propagation material, integrated crop mechanization, industrial processing, 
and organization of production are included. Production parameters are 
given of the mills producing cassava root meal for animal nutrition 
(Central El Pinal, Complejo A6oindustrial Cantaura C.A., Complejo 
Agroindustrial Pariaguan C.A., Complejo Yuquero Upata, C.A., and Proasa. 
C.A.), mills producing CF for breadmaking (Central Yuquero Aroa), and mills 
producing starches, industrial starches, modified starches, glucose, and 
by-products (Agroindustrial Monagas - Agroinmoca C.A., Central Yuquero El 
Pao C.A., and Agroinsa C.A.). Estimates of cassava production for 1985 are 
given and the establishment of new cassava processing plants in Venezuela 
is recommended. (Summary by EDITEC. Trans. by L.M.F.) 102
 

0205
 
18148 PINTO S., R. 1980. Elaboracion y usos del almidon de yuca.
 

(Elaboration and uses of cassava starch). Bogota, Colombia, Instituto
 
Colombiano Agropecuario. Programa de Procesos Agropecuarios. Boletin
 
Tecnico no. 66. 67p. Span., 54 Refs., Illus.
 

Cassava. Cassava starch. Factories. !iter requirements (proce.;slng).
 
Washing. Peeling. Rasping. Screening. Silting. Drying. Solar drying.
 

Fermentation. Uses. Colombia.
 

General information i; given on different aspects related to cassava 
starch, hopefully attracting the attention of agricultural technicians nd 
improving the small starch factories existing in Colombia. A new concept on
 
planning cassava starch industries in the country should be formed. Asrects
 
discussed were: (1) general information on cassava and its composition; (2)
 
conditions required for starch extraction; (3) description of the different
 
stages of the process (washing, peeling, rasping, screening, sedimentation,
 
sulfuring, drying, final treatment of the product, and fermentation); (4)
 
implements and gadgets for washing, rasping, screening, sedimentation, and
 
drying; (5) uses and comercialization of starch. Finally annexes on the
 
methods for determining starch content and the values that can be used in
 
the different estimations of starch sedimentation are included. (Summary by
 
J.L.S. Trans. by L.M.F.) 102
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18418 PRODUCTION 3i refined maltose from tapioca starch. 
 1980. Taiwan
 

Sugar 27(5):16'-166. Engl., Illus.
 

Cassava. Cassava starch. Uses.
 

The steps involved in conversion of cassava starch into maltose are
 
examined briefly: raw material preparation (cassava starch is less than 13%
 
moisture, less than 0.25% ash, and 3.7-4.6 pH, 
with more than 99% capable
 
of passing through a iO0-mesh sieve), liquefaction, saccharification,
 
decolorization, removal of dissolved solids, 
and concn. The resultant
 
solution is more than 60% maltose, less than 20% dextrin, less than 1%
 
starch, less than 20 ppm dissolved solids, less than 25% moisture, and pH
 
5-6. (Summary by Food Science and Technology Abstracts) 102
 

0207
 
17580 RODRIGUEZ U., F.; WEISMAN DE BENITO, L.; FERNANDEZ, M.V. 1980. El
 

desarrollo 
rural y Is tecuologia apropiada en el caso colombiano. 2.
 
Desarrollo de tecnologia apropiada para el procesamiento de is yuca.
 
Apendice B: Aplicacion al caso de un producto tradicional: is yuca.

(Rural development and appropriate technology 
for the case of Colombia.
 
2. Development of appropriate technology for cassava processing. Annex
 
B: Application to a traditional product: cassava). 
 Bogota, Universidad
 
de los Andes. Centro de Estudios e Investigacion. 322p. Span., 13
 
Refs., Illus.
 

Cassava. Cassava starch. Factories. Technological package. Washing.

Peeling. Rasping. Silting. Screening. Fermentation. Packaging. Costs.
 
Statis,ical data. Marketing. Prices. Small-scale processing. Small-scale
 
equipment. Colombia.
 

On the basis of a comprehensive review of existing literature and field
 
visits, the alternatives to developing appropriate technology 
for cassava
 
processing 
in the 1980's in Colombia aie analyzed, highlighting flour and
 
starch production. These alternatives are analyzed from the economical and
 
social points of views for the different regions of the country.

Alternatives were analyzed for the following regions: Mesa de Limones and
 
Nilo, Tolima; Santander de Q.ilichao and Mondomo, Cauca; and Acacias, Meta,
 
in the Llanos Orientales Proposals to introduce pedal-operated raspers and
 
sifters and to 
innovate with cassava chip production are analyzed. In Nile,
 
processors tend 
 to dis.opear due to agricultoral and cattle-raising
 
competition in the region. 
 In Mesa de Limones, the situation is the
 
opposite; suggestions included the introduction of innovations in the
 
mechanization of the prewashing and drying process improve starch
to 

quality. In Acacias, roots represent 90% of the final cost due to the low
 
local production. The most advanced 
technology exists in Santander de
 
Quilichao; recommendations include innovating the prewashing process with a
 
helicoid brush washer and using ovens for the drying process. In Colombia,
 
cassava chips (animal nutrition) have a market and it possible to adapt

technology to its production. (Summary by EDITEC. Trans. by L.M.F.) 
102
 

0208 
17574 VINCK, D. 1982. La transformation du manioc en gari. 
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(Transformation of cassava into gari). These Ing. Chim. Ind. Agric.
 
Gembloux, Belgique, Faculte des Sciences A~ronomiques de l'Etat. 220p.
 
Fr., 88 Refs., Illus.
 

Cassava. Gari. Small-scale processing. Small-scale equipment. Industrial
 
machLnery. Processing. Costs. Productivity. Dietary value. Socio-economic
 
aspects. Labour. Industrialization. Fermentation. Nigeria.
 

The processes to transform cassava into gari and the technologies used at
 
cottage, industrial, and intermediate levels are analyzed. A comparative
 
study of the energy, economical, and social aspects of 2 gari factories,
 
one with intermediate technology and the other with advanced industrial
 
technology, showed that the 1st has great advantages over the 2nd in
 
developing countries. Several technological innovations, such as a modified
 
solar oven for garification, a sun drier and evaporator, are proposed.
 
Microbiological research showed the dominance of streptococcus and in
 
particular Streptococcus faecium in the fermentation of cassava into gari.
 
In garification trials it was determined that to produce good quality gari,
 
the pulp should maintain wet and be cooked at a low temp. for 15 min.
 
(Summary by S.B. Trans. by L.M.F.) 102
 

0209
 
18426 SREEKANTIAH, K.R.; SATYANARAYANA R., B.A. 1980. Production of
 

ethyl alcohol from tubers. Journal of Food ciencc and Technology
 
17(4):194-195. Engl., Sum. Engl., 6 Refs., Illus.
 

Cassava. Cassava starch. Uses. Ethanol. Enzymes. Analysis. Cookinb.
 
Fermentation. Industrial microbiology. India.
 

Acid-liquefied potatL, cassava, and sweet potato starches were saccharified
 
by utilizing moldy bran of Rhizopus niveus, as the source of
 
amyloglucosidase, prior to alcoholic fermentation by Saccharomyces
 
cerevisiae var. ellipsoideus. Alternatively the fungus was allowed to grow
 
on the starchy substrate and "lcoholic fermentation was also carried out
 
simultaneously. This mixed culture technique gave corresponding
 
fermentation efficiencies of 68, 81, and 75 for potato, cassava, and sweet
 
potato. (Author's summary) 102
 

0210
 
18417 UEDA, S.; KOBA, Y. v,.2 Alcoholic fermentation of raw starch
 

without cooking by using Llack-koj amylase. Journal of Fermentation
 
Technology 58(3):237-242. Eigl., Sum. Engl., 15 Refs., Illus.
 

Cassava. Cassava starch. Uses. Ethanol. Fermentation. Enzymes. Analysis.
 
Industrial microbiology.
 

The advantages of alcoholic fe mentation of raw starches (corn starch and
 
cassava starch) without pre joking and those of vacuum distillation of
 
ethanol from the broth w-.e assessed. In the case of cassava, 9.5-10%
 
ethanol/total vol. of brjth was produced by compressed bakers yeast every
 
day during 4 days, aftr which ethanol yield decreased rapidly. By using
 
prepared yeast cells ,ithout dialyzing the broth or adding the mycellium
 
about 9% ethanol was oroduced every day during 10 days. Raw cassava starch
 
can be easily sacchar.fied, but production of ethanol is about 10% lower as
 
compared with corn starch. Black-koji amylase proved to be very useful for
 
the production of eth:anol from raw corn starch and cassava starch without
 
previous cooking. Further, after ethanol is removed by vacuum distillation
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and raw starch is added to the spent liquor, continuous alcohoIc
 
fermentation of the broth is possible. (Summary by J.L.S.) 
102
 

See also 0146 0156 
 0167 0169 0170 0192 0194 0215
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103 Industrial Microbiology
 

0211
 
18403 AZI, F.A. 1976. Development of process kinetics in the manufacture
 

of microbial protein and scale-up 
of an unconventional microbial
 
reactor. Ph.D. Thesis. Guelph, Ontario, University of Guelph. 179p.
 
Engl., Sum. Engl., 51 Refs., Illus.
 

Cassava. Industrial microbiology. Protein enrichment. Fermentation.
 
Statistical analysis. Simulation model. Developmental research.
 

A process for production of SCP from substrates such as cassava slurry by

employing a microbial reactor was developed. Attention was focused 2
on 

main areas: the development of a model which describes microbial 
reaction
 
kinetics in a self-aspirating microbial batch continuous
and flow reactor
 
and the formulation of equations which describe reactor 
parameters and
 
which would permit the scale-up of a bench-size reactor to commercial size.
 
The reactor is an unconventional fermentor capable of "pulling in" air from
 
the atmosphere. The reactor was subjected 
to rigorous theoretical and
 
exptl. analyses with a yeast 
 and a mold capable of utilizing the
 
substrates, whey and cassava, resp. These analyses yielded a 
no. of
 
algebraic and differential equations which described the system model
 
adequately. With those equations, technical data for design and operation

of the self-aspirating reactor were established. A computer program was
 
written in a continuous simulation modelling language (CSMP) 
to solve the
 
system model. The integration operation was performed with a variable
 
step-size, 4th-order Runge-Kutta method. The simulation results 
were found 
to be in close agreement with the exptl. results. The mathematical model 
was used to predict the reactor performance at various rotor speeds and 
process temp. The model was also employed to establish a range of process
variables at which the reactor should be operated in order to obtain good
yields of biomass. The expt. and the simulation results were used to 
scale-up the reactor from 2 1 to 4500 1 with a working capacity of 3000 1. 
Exptl. results obtained with the 45001-reactor agreed with those of the 
smaller reactor sizes. (Author's summary) 103 

0212
 
18425 
 OKEZIE, B.O.; KOSIKOWSKI, F.V. 1981. Extractability and
 

functionality of protein from yeast cells grown on 
cassava hydrolysate.
 
Food Chemistry 6(1):7-18. Engl., Sum. Engl., 44 Refs., Illus.
 

Cassava. Uses. Yeast produ~tion. Proteins. Analysis.
 

An extraction of protein from 2 strains ef yeast, Candida tropicalis and C.
 
utilis, grown by batch method on cassava hydrolysate was carried out by a
 
combination of mechanical and mild chemical treatment yielding approx. 71
 
and 68% protein for C. tropicalis and C. utilis, resp. The process resulted
 
in approx. 75-80% reduction in the nucleic acid level of 
the freeze dried
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whole yeast cells of both organisms. The protein concentrates showed a good
 
amino acid profile comparable with egg protein with met. and tryptophan as
 
the limiting amino acids. The functional characteristics of the 2 yeast
 
proteins were studied and compared with soy protein concentrate. They
 
showed functional properties possessing very good wettability, emulsion
 
capacity and whippability but poor emulsion stability. (Author's summary)
 
103
 

0213
 
18191 VANNESTE, C. 1982. Enrichissement proteinique du manioc par
 

fermentation fongique. (Protein enrichment of cassava by fungal
 
fermentation). Revue des Fermentations et des Industries Alimentaires
 
37(1):19-24. Fr., Sum. Fr., Dutch., 24 Refs.
 

Cassava. Protein enrichment. Industrial microbiology. Fermentation. Protein
 
content. Amino acids. Analysis.
 

The different methods of liquid and semisolid state fermentation,
 
fermentation in rotating vessels, and static with filamentous fungi
 
(Aspergillus niger HM210. A. oryzae MUCL 18821, iopus stolonifer HM27,
 
and Trichoderma viride) were compared to determine their efficiency in
 
protein enrichment of cassava and their possible use in small-scale
 
technology. Best results were obtained with semisolid state fermentation in
 
50-1 containers due to the simplicity of the method, the appearance of the
 
final product, and protein content (12.8-17.5%). Amino acid content of the
 
product was also determined. (Author's summary. Trans. by L.M.F.) 103
 

0214
 
18413 SILVA, M.A.A.A. DA; SILVA, G.A. DA; CAMARCO, R. DE 1982. Biomassa
 

produzida de folhas de mandioca por fungos. (Biomass production from
 
cassava leaves by fungi). Pesquisa Agropecuaria Brasileira 17(12):1783
1787. Port., Sum. Port., Engl., 32 Refs.
 

Cassava. Leaves. Biomass production. industrial microbiology. Fermentation.
 
Uses. Brazil.
 

Cassava leaves were tested as N source for biomass production by the fungi
 
Aspergillus niger IZ-9, A. wentii IZ-1625, and Fusarium sp., at pH 1-9,
 
using cassava roots as C source. Results were promising. The best ones were
 
obtained by A. niger IZ-9 at pH values 3.0, 7.0, 8.0, and 9.0; by A. wentii
 
IZ-1625 at pH 3.0; and by Fusarium sp., at pH 3.0-9.0. However, studies
 
are still necessary to improve the process. (Author's summary) 103
 

See also 0209 0210
 

JOO ECONOMICS AND DEVELOPMENT
 

0215
 
18109 BAKER, J.C. 1981. Structure and outlook: tapioca processing
 

industry in Thailand. Planter (Malaysia) 57(666):500-505. Engl.,
 
Illus.
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Cassava. Cassava flour. Cassava chips. Pellets. Prices. Trade. Economics.
 
Thailand.
 

Cassava products in Thailand (chips, pellets, and flour) are described;
 
their vol. of production and distribution in the structured domestic and
 
foreign market, and transportation systems are indicated. Industrial
 
problems including quality, admixture in export products, pollution from
 
dust in pellets, and governmental policies of both Thailand and the EEC are
 
discussed. Future marketing of cassava products in Thailand is also
 
discussed. (Summary by EDITEC. Trans. by L.M.F.) JO0
 

021b
 
17576 CHIDAMBARAM, T.M.; UTHAMALINCAM, G. 1981. A survey on marketi'g of
 

tapioca and its products in Tamil Nadu. Coimbatore, Tam' Nadu
 
Agricultural University. Centre for Agricultural and Rural Development
 
Studies. 27p. Engl.
 

Cassava. Production. Costs. Statistical data. Cultivation. Marketing.
 
Tubers. Prices. Economics. Tapiocas. India.
 

The marketing costs of cassava and its products in Tamil Nadu, a region in
 
India noted for its preduction and processing of cassava, were studied.
 
The market structur-, its performance, and problems faced by the producer,
 
in particular small farmers, were evaluated. The survey was based on
 
previous existent literature and on interviews conducted in a randomly
 
selected group of 60 producers of 6 villages In Salem district, 5
 
processors, and 10 middlemen. Analysis of production and marketing costs
 
of cassava and its product tapioca show that cassava cultivation is an
 
economically viable enterprise, although its productivity can be increased
 
reducing the cost/unit produced and increasing the profits. Since the
 
cassava market is determined by processors and wholesal? middlemen and very
 
few of them buy from a large no. of farmers, the market is imperfectly
 
competitive and disadvantageous to farmers. The organization of cassava
 
producers into cooperatives is recommended as an alternative. Cassava
 
production in the region is below the demand of processing units and
 
although they receive product from other regions, increasing the area under
 
cassava cultivation in the region would reduce processing costs. Farmers
 
only receive 47.72% of the price paid by the consumer and the remaining
 
52.28% are shared by the middlemen (16.86%), the processors (9.69%), and
 
the retailers (10.86%). High yielding cessava var. with a high starch
 
content should be developed and the current recovery % of starch and
 
tapioca (20-25%) should be improved by mechanizing several of the
 
processing stages. (Summary by EDITEC. Trans. by L.M.F.) JOO
 

0217
 
18423 CHOUDHURY, S.N. 1979. Effect of leaf harvest on tapioca and
 

economics of er rearing on it. Journal of the Assam Science Society
 
22A:58-61. Engl., Sum. Engl.
 

Cassava. Leaves. Uses. Defoliation. Tuber productivity. Economics. India.
 

The er silkworm Samia cynthia ricini (Philosamia ricini) can be reared on
 
the leaves of cassava. In view of the scope for increasing the income from
 
cassava cultivation by rearing the silkworm on the leaves, the economic
 
returns were investigated in Assam, India, in 1976-77. The green leaves
 
were plucked either once or twice to provide food for the larvae. The total
 
leaf yield from double-plucked plants was 68.90 q/ha, whicii was
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significantly greater than that from single-plucked plants (49.61 q/ha).
 
However, the tuber yields were 8 and 10.23 t/ha, resp. Taking into account
 
the additional income from the silkworm rearing, the total income was 4380
 
Rs/ha (US$I - Rs 7.90, Dec. 1979) with single-plucking and 4105 Rs/ha with
 
double-plucking. (Summary by Review of Applied Entomology) JO0
 

0218
 
18186 COCK, J. It.; LYNAM, J.K. 1982. Cassava: future potential and
 

development needs. In Belen, 
E.H.; Villanueva, M., eds. International
 
Symposium on Tropical Root and Tuber Crops, 5th., Los Banos, Laguna,
 
Philippines, 1979. Proceedings. Los Banos, Laguna, Philippine Council
 
for Agriculture and Resources Research. pp.281-300. Engl., Sum. Engl.,
 
51 Refs.
 

Cassava. Cassava programs. Developmental research. Technology. Uses. Animal
 
nutrition. Human nutrition. Productivity. Economics. Cultivation. Colombia.
 

Cassava has the potential of generating low cost calories under relatively
 
marginal production conditions and with minimal increases in inputs.
 
Minimal cost but high yielding production technology is recognized as the
 
key to realizing production potential of cassava. Important areas of
 
research emphasis (var. improvement, pest management, agronomic practices,
 
multiple cropping, and transfer of technology requirements) and how
 
national and international agencies shoulder responsibility for research
 
are presented. Potential and development needs of cps:z',a utilization are
 
discussed regarding 
status quo, human food, anii.al teed, and alcohol.
 
(Author's summary) JOO
 

0219
 
18187 LAMBERT, M. 1982. The role of root crops, their prospects and the
 

development needs in the Pacific (a summary). In Belen, E.H.;
 
Villanueva, M., eds. international Symposium on Tropical Root and Tuber
 
Crops, 5th., Los Banos, Laguna, Philippines, 1979. Proceedings. Los
 
Banos, Laguna, Philippine Council for Agriculture and Resources
 
Research. pp.115-120. Engl., Sum. Engl., 6 Refs.
 

Cassava. Research. Development. Oceania.
 

The importance of several root crops (including cassava) grown in the South
 
Pacific, agronomic practices employed, and constraints on production are
 
briefly discussed. The incorporation of CF with wheat flour for baking
 
products, and cooked taro and cassava sold frozen in plastic bags has been
 
studied. A UNDP/FAO root crop development project has been proposed towards
 
the development of root crop production in the area. (Extracted from
 
author's summary) JOO
 

0220
 
18178 LYNAM, J.K. 1982. On-farm evaluation of improved cassava technology.
 

In Belen, E.H.; Villanueva, M., eds. International Symposium on
 
Tropical Root and Tuber Crops, 5th., Los Banos, Laguna, Philippines,
 
1979. Proceedings. Los Banos, Laguna, Philippine Council for Agriculture
 
and Resources Research. pp.431-455. Engl., Sum. Engl., Illus.
 

Cassava. Research. Cultivation. Marketing. Socio-economic aspects. Cassava
 
programs. Productivity. Technology evaluation. Colombia.
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Results from on-farm trials of CIAT-developed cassava technology carried 
out on a sa.iple of small-scale farms on the Caribbean coast of Colombia are 
analyzed. The farming system is discussed, including resource flow, 
cassava's role within the cropping pattern, agroclimatic conditions, 
cultural practices, and incomes. Improved cassava technology is compared 
with existing technology, with discussimo oil how the improved technology 
performs under on-farm conditions and how it fits into the existing farming 
system. Input-output data was used to construct a linear programming of 
the farm system. Ciofficients from the agronomic trials were introduced to 
assess the potential impact of new cassava technology. This Includes an 
analysis of potential impact on incomes, potential constraints on adoption, 
and the potential market impact. (Author's summary) JO
 

0221 
18103 NEWCOMBE, K.J.; HOlMES, E.B. 1982. Implementation of alternative 

fuels in developing countries: alcohol fuels in Papua New Guinea. Papua 
New Guinea, Energy Planning Unit. Department of Minerals and Energy. 
Report no. 7. 18p. Engl., 21 Refs.
 

Cassava. Uses. Alcohol. Development. Economics. Papua New Guinea. 

The strategy of tile Papua New G;uinea's Alcohol Fuels Programme is 
summarized. Factors impL.ding the successful implementation of the Baiyer 
River Alcohol Project, ostablisled to produce 2 million litres of fuel 
ethanol/yr from cassava roots, are highlighted along with the problems 
faced. "conomic, technical, legal, political, and financial parameters 
involved in the project are analyzed. It was concluded that very few 
developing countries can sustain the effort necessary to implement an 
alcohol fuels program without considerable technical and financial 
assistance from other countries. (Summary by EDITEC. Trans. by I..M.F.) JOG 

0222
 
18197 NORMANIIA, E.S. 1992. Derivados da mandioca: terminologia e
 

conceitos. (Cassava derivatives: terminology and concepts).
 
Campinas-SP, Brasil, Fundacao Cargill. 54p. Port., Sum. Port., Engl., 9
 
Refs.
 

Cassava. Cassava products. Terminology.
 

References are made to common vocabulary found in both Brazilian and
 
foreign literature, regarding major cassava derivatives used in human and 
animal nutrition, and for industrial purposes. Each name Is defined and 
related to its corresponding product according to the current meaning given 
by authors, manufacturers, and consumers. Tile etymological origin of 
several names is given. Brief comments are also made en current methods to 
obtain some of the derivatives, including names, products, and uses. 
(Author's summary) .100 

0223 
18116 PINO C., J. 1979. Mercadeo de yuca en Antioquia. (Marketing of 

cassava in Antloquia). Medullin, Universidad Nacional de Colombia. 
Facultad de Agronomia. 65p. Span., Sum. Span., Illus. 

Cassava. Marketing. Trade. Prices. Statistical data. Colombia.
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All the written information that exists on cassava marketing in the
 
department of Antioquia, Colombia, was collected and analyzed. This was
 
complemented 
 with interviews to farmers, middlemen, and retailers.
 
Estimates on the commercialized vol., 
 selling price of the producer,

wholesaler, and recailer, and margins of commercialization are given.
 
Information from tle different written sources did not agree. rhe
 
production of commercialized cassava in Antioquia decreased markedly (14.3%

yearly av.) as of 1974. Between 1970-78, retailers had 75% of the margins
of commercialization; the farmer received 357 of the price paid by the 
consumer. (Summary by EDITEC. Trans. by L.M.F.) 
JO
 

0224
 
17565 SITOMPUL, S.M.; GURITNO, B.; DARSONO, S.P.; SOETONO. 1982. Research
 

on Mukibat cassava and its potential impact to [armers, education and
 
research development. Malang, Indonesia, Brawijaya University. Faculty

of Agriculture. Cassava Research Project. 29p. Engl., 3 Refs., 
Illus.
 

Cassava. Mukibat system. Cassava programs. Research. Planting. Spacing. N. 
P. K. I[CN content. Tuber productivity. Timing. Fertilizers. Harvesting. 
Socio-economic aspects. Indonesia. 

The results of the Cassava Research Project initiated in Indonesia in 1982 
and its potential impact on small-scale farming, the educational system at 
the Faculty of Agriculture, Brawijaya U., and research development in 
Indonesia are reviewed. Results of research on Mukibat cassava regarding 
agronomic aspects (planting material preparation, stock and scion material 
selection, planting method, planting denstrt: and spacing, fertilization, 
time of harvest, and cyanogenic glucosldes, are discussed. This cropping 
system is superior in yields to the conventional system. Mukibat cassava is 
intended primarily for smallholders. Expt. carried out showed that the 
disadvantages of the system, related to labor input, can he minimized. A
 
set of crop and soil management practices has been developed for
 
small-holders, allowing high, good quality yields 
to be obtained. Based on
 
this IDRC (Canada) collaborative project, a new research project 
on root
 
crops in Indonesia was proposed and accepted. Further attention should be
 
paid to mixed cropping in order to improved protein and vitamin balance in
 
nutrition, considering cassava as the main crop. A detailed summary on the
 
research results of the Cassava Program during 1974-1980 is included.
 
(Summary by EDITEC. Trans. by L.M.F.) dO0
 

0225
 
17567 TUNKU jiA|MUD bin TUNKU YAHYA. 1979. Agro-economic study cf tapioca
 

smallholders in Manong, Perak. 
Serang, Selangor, Malaysian Agricultural
 
Research and Development Institute. Agricultural Economic Bulletin no.
 
1. 19p. Engl., Tlus.
 

Cassava. Production. Costs. Land preparation. Planting. Weeding.
 
Fertilizers. Pest control. Labour. Harvesting. Income. 
Productivity. Maps.
 
Prices. Socio-economic aspects. Malaysia.
 

An agroeconomic study of cassava production conducted, based on a
was 

sample of 24 cassava smallholders in Manong, Perak (a state that accounts
 
for 80% of the total production in Malaysia), in order to (1) identify the
 
existing cultural practices and the levels of available technology and
 
management, (2) investigate production costs and returns, and (3) identify
 
the constraints to profit making. The social composition of the sampled
 
smallholders were described according 
to age and household size, and age
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distribution. Traditional cultural practices in cassava cultivation are
 
described namely land preparation, planting, weeding (hand and chemical),
 
fertilization, pest and disease control, harvesting and transportation. The
 
variables that determine production costs are analyzed and tabulated. In 
Malaysia it is difficult to predict possible returns since the uncertainty 
of yield and prices exists. Moreover, the market situation is further 
aggravated with the easier inflow of cheaper cassava from neighboring 
countries. Since ibor constitutes 70% of total production costs, a 
possible solution to this problem lies in ways to reduce labor costs. 
(Stimmary bv 	 EDII'EC. Tians. by LN.F.) JOO 

See also 	 0124 0148 0154 0166 0168 0185 0187 0199
 
0203 0207 0208
 

KOO OTIIER ASSOCIATED CO}IMODITIES 

KO1 Rotational Schemes and lntercropping
 

0226
 
18462 BAI.ACIHANDRAN N., G.K.; SASIDIIAR, V.K.; SANTtAKUMARI, G. 1978. 

Production potential and economics on seven rice based crop rotations. 
Agricultural Research Journal of Kerala 17(1):113-115. Engl., Sum. 
,M1al., 4 Refs. 

Cassava. Rotational crops. Rice. Tuber productivity. Economics. India. 

In multiple cropping trials with rice grown in the 1st 2 seasons and 
groundiinit, rice, cowpea, green gram (Vigna radiata), cassava, sesame, or 
horsegram (Macrotvloma uniflorum) in the 3rd season (3 crops/yr), total 
production wa, highest In the rice!rice/cassava sequence (180 q/ha), but 
net profit was highest in the rice/rice/groundnut sequence. (Summary by 
Field Crop Abstracts) KOI 

0227 
18422 GUNASENA, I.P.M.; SILVA, N.T.M.II. DE; MARTIN, M.P.L.D. 1980. Effect
 

of spacing and nitrogen on growth and yield of manioc, Manihot esculenta
 
Ct,;'t7 grown as an intercrop under coconut. Journal of the National
 
Science Corsitl of Sri Lanka 8(l):1-10. Engl., Sum. Engl., 6 Refs.
 

Cassava. Inter-cropping. Ccconut. Spacing. N. Fertilizers. Tuber 
productivity. Dry matter, leaf area. Growth. Tuber development. Sri Lanka. 

In field t ;rias the Research of Lanka Lunuwilaat hoconut Institute Sri at 
in 1973-;!, cassiava was grown at 4 spacings from 0.61-1.52 m under coconuts 
and given 44.8, 67.2, or 89.6 kg N/ha. There was no significant effect of N 
fertilizer on tuber yield, although max. tuber wt. was reached later with 
higher N levels. Tuber fresh wt. yields increased with decreasing spacing 
from 13.41 to 36.89 t/ha at 9 mo. after planting. Total DM yields were also 
greatest with close spacing but were max. at 6-8 mo. after planting. Tuber 
IM yield was max. at 7-8 mo. with 0.61- and 0.91-m spacings (11.93-14.49 
t/ha). Total and tuber DM yields were linearly correlated with LAD. 
(Summary by 	Field Crop Abstracts) KOI
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0228
 
18130 LEIHNER, D.E.; THUNG, M.; COCK, J.H.; LYNAM, J.K. 1982. 
 Produccion
 

de yuca en cultivos multiples. (Cassava production in multiple

cropping). In Centro Internacional de Agricultura Tropical. Programa de
 
Yuca. Yuca: investigacion, produccion y utilizacion. Cali, Colombia.
 
pp.261-315. Span., 66 Refs., Illus.
 

Cassava. Inter-cropping. Beans. Maize. Cowpea. Legume crops. Minerals and
 
nutrients. Fertilizers. Planting. Timing. Spacing. Injurious insects.
 
Diseases and pathogens. Weeding. Costs. Colombia.
 

A detailed review on cassava production in intercropping systems is given,

based on the following aspects: selection of plant types for intercropping;

relative planting time, planting density and pattern (spatial arrangement);
 
mineral nutrition and fertilization, competition for nutrients; pest,

disease, and weed management, biological potential to reduce weeds,
 
chemical and integrated weed control; evaluation of intercropping systems;

economic evaluation. The advantages of intercropping systems are discussed;
 
tables are incl-ided on cassava yields obtained in different trials.
 
(Summary by S.B. Trans. by L.'1N.F.)
KOI
 

0229
 
18135 WILSON, G.F.; LAL, R. 1979. Preliminary investigation of
 

population densities, spatial arrangement and intercropping with cassava
 
on maize under no-tillage. In Lal, R., ed. Soil tillage and crop

production. Ibadan, Nigeria, International Institute of Tropical
 
Agriculture. Proceedings Series no. 2. pp.125-131. Engl., 12 Refs.
 

Cassava. Cultivation systems. Inter-cropping. Maize. Spacing. Tuber
 
productivity. Nigeria.
 

A trial was conducted to determine the effects on maize yield of maize
 
population densities associated with intercropping, and cassava as an
 
intercrop under no-tillage at the International Institute of Tropical

Agriculture (IITA), Ibadan, Nigeria, where land was newly cleared from
 
secondary forest of about 15 years regrowth. The spacings tested in
 
intercrop were 100 x 30, 150 x 20, 150 x 100 cm for maize and 100 x 100,

150 x 100, and 150 x 100 cm for cassava, resp. Spatial arrangement had
 
significvnt effect as interrow spacing of 100 cm with 100 cm along the row
 
and was superior to interrow spacing of 150 cm and 100 cm along rows for
 
cassava when intercropped with maize (1.2 t/ha vs. 0.6 t/ha, reap.). Within
 
the 33,300 maize plants/ha range, introduction of cassava resulted in
 
significant yield reduction (4.3 kg/ha in intercropping and 5.2 kg/ha in
 
monoculture). Cassava yield was also affected by crop combination (1.2 t/ha

in intercropping vs. 5 t/ha in monoculture) and planting sequence. The
 
effect of no-tillage 
 on cassava yield is yet to be evaluated
 
experimentally, but generalizations will not be possible as performance

will depend largely on specific soil type (deeper lighter soil oi shallow
 
soils). (Summary by S.B.) K01
 

See also 0115 0116
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LIST OF ABBREVIATIONS
 

A Angstrom(s) ELISA Enzyme-linked immunosorbent 
ABA Abscisic acid assays 
ac Acre(s) EMS Ethyl methane sulfonate 
Aft. Afrikaans Engl. English 
a.i. Active ingredient expt. Experiment 
alI. Altitude exptl. Experimental 
CANID Cassava African mosaic disease 'F Degrees Fahrenheit 
CAMV Cassava African mosaic virus Fr. French 
AMV Alfalfa mosaic virus ft-ca Foot candles (10.76 lux) 
approx. Approximate(ly) FYM Farmyard manure 
arn. Atmosphere g Grain(s) 
ATP Adenosine 5'-triphosphate G Giga (10') 
av. Average GA Gibberellic acid 
BAP 6-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 rates 
BGYMV Bean golden yellow mosaic virus GLC Gas-liquid chromatography 
BOD Biochemical oxygen demand govt. Government 
BPMV Bean pod mottle virus govfl. Governmental 
BRMV Bean rugose mosaic virus h Hour(s) 
BSMV Bean southern mosaic virus ha Hectare(s) 
BV Biological value HCN Hydrocyanic acid 
BYMV
°C 

Bean yellow mosaic virus 
Degrees Celsius (centigrade) 

IDP Hydroxypropyl distarch phos
phate (modified cassava starch) 

ca. About (circa) I Harvest index 
CBB Cassava bacterial blight IAA Indoleacetic acid 
CBSD Cassava brown streak disease IBA Indolebutyric acid 
CEC Cation exchange capacity Illus. 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 i Joule 
CM Cassava meal Jap. Japanese 
cm Centimeter kat Katal(amount of enzymatic ac-
COD Chemical oxygen demand tivity that converts I mole of 
coned. Concentrated substrate/s) 
concn. Concentration keal Kilogram-caloric(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) 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 Leal aea index 
EDTA Ethylenediaminetetraacetic acid lat. Latitude 
EEC European Economic Community Ib Pound(s) 
e.g. For example LD50  Mean lethal dose 
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LER 
LPC 
Ix 

M 
M 

m 
Mal. 
max. 
MC 
ME 
meq 
met. 
mg 
mho 
min. 

min 

ml 
mm 
Mo. 
mol. wt. 
m.p. 

NAA 

NAD 


NADIt 

NAR 
NCE 
NE 
NER 
run 
no. 
NPFs 
NPR 
NPU 
NW 
OM 
oz 
P 
Pa. 
PAN 
PCNB 
PDA 
PER 
pH 
pphm 
PPI 
pPm 

PSA 
pv. 
Ref(s). 
resp. 
Rf 

RGRs 
RH 
RNA 
Rom. 
Russ. 

Land efficiency ratio 
Leaf protein concentrate 
Lux 
Mega 
Molar 
Meter(s) 

Malay 

Maximum 

Moisture content 

Metabolizable energy 

Milliequivalent(s) 

Methionine 

Milligram(s) 

Reciprocal ohm 

Minimum 

Minute(s) 

Milliliter(s) 
Millimeter(s) 
Month 
Molecular weight 
Melting point 
a-Naphthalene acetic acid 
Nicotinamide adenine 
dinucleotide 
Nicotinamide adenine 
dinucleotide, reduced from 
Net assimil tion rate 
Net CO2 exchange 
Northeast 
Net energy ratio 
Nanometer(s) (109 m) 
Number(s) 
Negative production factors 
Net protein ratio 
Net protein utilization 
Northwest 
Organic matter 
Ounce(s) 
Probability 
Pascal(s) 
Pexoxyacetic nitrate 
Pentachloronitrobenzene 
Potato dextrose agar 
Protein efficiency ratio 
Hydrogen ion concentration 
Parts per hundred million 
Pre-planting incorporation 
Parts per million 
Potato sucrose agar 
Pathovar. 
Reference(s) 
Respective(ly) 
Retardation factor-
chromatography 
Relative growth rate 
Relative humidity 
Ribonucleic acid 
Romanian 
Russian 

S 

s 
S 20, 

SBM 
SCN 
SCP 
SDS 
Sk. 

sp. 
Span. 
spp. 
SSL 
Sum. 
t 
TDN 
temp. 
TIA 
TIBA 

TLC 
TMV 
TSH 
UDPG 
UMS 
UV 
var. 
VFA 

vol. 
VPD 
vpm 
W 
wk. 
WP 
wt. 

YFEL 
yr 

a 

9 

-1 

6 

e 
X 
ir 

/ 

i 

% 

> 

< 

< 
> 
± 

:9 

Svedberg unit of sedimentation 
coeff. (10-3 S) 
Second
 
Sedimentation coefficient cor
rected to water at 20'C
 
Soybean meal
 
Thiocyanate
 
Single cellprotein
 
Sodium dodecyl sulfate
 
Slovak 
Specie
 
Spanish
 
Species
 
Sodium stearyl-2-lactylate
 
Summary
 
Ton(s)
 
Total digestible nutrients
 
Temperature
 
Trypsin inhibitor activity
 
2,3,5-Triiodobenzoic acid
 
compound with N-mnethylmetha
namine 
Thin-layer chromatography 
Tobacco mosaic virus 
Thyroid-stimulating hormone 
Uridine diphosphate glucose 
Unmodified cassava starch 
Ultraviolet 
Variety(ies), varietal 
Volatile fatty acids 
Volume 
Vapor pressure deficit 
Volume per million 
West
 
Week 
Wettable powder 
Weight 
Youngest fully expanded leaves 
Year(s) 

alpha
 
beta 
gamna 
delta 
epsilon 
lambda 
pi 
psi 
Per 
Micro 
Percent(age) 
More than, greatr than 
Less than 
Equal to o-less than 
Equal to or greater than 
Plus or minus 
Diameter 
Much less than 
Much greater than 
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INTRODUCTION 

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

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

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

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

iii 



COMPONENTS OF AN ABSTRACT 

Sequential number 
Year of in the journal (for 

publication use of indexes) 

Accesion '0012
number -- (16172 TELES, F.F.J SILVEIRA, A.J.; BATISTA, C.H.; FEITOSA, E.P.G.; Authors

(for photocopy RESENDE, J.L.M. 1980. 
 Acucares soliveis em mandioca (Manlhot esculentaL) ,
requests) Crantz). (Soluble sugars in cassava). e sRevist Orignal title27(151)ee;J 


Pat Sum. EngI., 11is. 

Language 
of paper 

Language 
of summary 

Additional 
notes 

English 
title 

Source Pages 

Cassava. Laboratory experiments. Tubers. Analysis. Carbohydrate content. Keywords
Cloanes. 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 out spectrophotometrically by the Teles' Reagent

after extraction by mechanical shaking with ethanol 50% (v/v). 
 Av.- Abstract
 
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 soluble carbohydrates.
Statistical analyses showe: significant differences among clones (P<0.05),
and a correlation coefficient (r - +0.8) between reducing a non-reducing] 
sugar. (Author's summary) C03 

Abstractor Subject 
Lnd/or translator categories 



HOW TO USE THE INDEXES
 

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

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

Author Index 

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

Subject Index 

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

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

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

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

Charges are: 	 US$0.10 or Col. $4.oo per page in Colombia 
US$0.20 per page elsewhere 

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

1. Check in US$ made out to CIAT against a U.S. international bank 

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

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

4. 	 CIAT coupons, issued by CIAT's Library with a unit value of $1.oo and fractions of 
US$0.J0 

5. 	AGRINTER coupons, obtainable with local currency at national agricultural libraries 
and at the regional offices of the Instituto Interamericano de Cooperaci6n para la 
Agricultura (IlCA) in Latin American and Caribbean countries 

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

18949 NASSAR, N.M.A. 0230
1979. Uma 
 especie

Manihot species adapted to 

de Manihot adaptada a seca.(,

drought conditions).


sobre de 
In Encontro Nordeatini
Agricultura 
 Sequeiro, 
Patei-PE, Brasil,-1979. Anais. 
Campin
Grande, Universidade 
Federal da 
Pr.raiba. Centro 
de Ciencias Agrarias
pp.56-61. Port., 9 Refs.
 

Manihot. Plant geography. Brazil
 

A brief description 
is given of Manihot caerulescens,
that could be considered a promissory specieE
as an important

species source of drought resistance. ThE
was collected in Araripina, PE, and
study in Posse, GO, Brazil, cnd the
on 
its natural habitat, 
tuber formation, 

content plant growth, and proteir
is given. (Summary by J.L.S. 
Trans. by L..M.F.) AOO
 

i8952 VASCONCELOS 0231
SOBRINIIO, .1. 
1939. Consideracoes 
geraes sobre
genero Manihot. o
(General considerations 

da 

on the genus Nanihot). Boletim
Secretarla 
de Agricultura, 
 Industria 
 e Comercio 
 do Estado de
Pernambuco 4(1):54-58. Port., 
Illus.
 

Cassava. Manihot. Taxonomy.
 

General considerations 
on the systematic botany 
of the sections
genus Manihot are given in an of the
intent to determine the place that cultivated
species occupy among other Manihot species. Cultivated species of the genus
Manihot are described 
as well as 
sweet and bitter cassava var. (Summary by
rMBRAPA. Trans. by L.M.F.) AO0
 

See also 0391
 

BOOPLANT ANATOMY AND MORPHOLOGY 

See 0391
 

COO PLANT PHYSIOLOGY
 

19240 0232
KARTHA, K.K.; LEUNG, N.L.; MROGINSKI, L.A. 
 1982. In vitro growth
responses and plant regeneration from 
ryopreserved meristems of 
cassava
(Manihot esculenta 
Crantz). Zeitschrirt fUr PflanzenphysIologie 107(2):
13-140- Tgl 
 Sum. Engl., 15 Refs., Illus.
 
Cassava. Laboratory experiments. 
 Meristems. 
 Storage. Temperature.

MorphogenesIs. Tissue culture.
 



A droplet-freezing method has been developed for the cryopreservation of
 

cassava meristems. Meristems treated with a 15% dimethylsulfoxide + 3%
 

sucrose solution for 15 min were frozen over an 18 micron aluminum foil in
 

2-3 microliter droplets of the cryoprotectants in plastic petri dishes at a
 

cooling rate of O.5*C/min to various sub-zero temp. (-20, -25, -30, and
 

-40°C) and stored in liquid N (-196°C). The meristems retrieved from liquid
 

N storage, upon thawing and return to in vitro culture 
 on plant
 

regeneration medium, exhibited various morphogenetic responses such as
 

differentiation of callus and leaves and whole plantlets, which were
 

successfully grown in pots. (Author's summary) COO
 

0233
 

19255 PALTA, J.A. 1982. Gas exchange of four cassava cultivars in
 

relation to light intensity. Experimental Agriculture 18(4):375-382.
 

Engl., Sum. Engl., 13 Refs., Illus.
 

Cassava. Light. Cultivars. Photosynthesis. Transpiration. Plant physiologi

cal processes. Colombia.
 

Gas exchange measurements were carried out on 4 cassava cv. (M. CO,22, M. 

MEX59, M. COL638, and M. VEN218) under a range of light intensities, to 

investigate possible differences In photosynthesis and trqnspiration. Over 

the range of photon flux density 1O0-1500 microEinsteIns/m'/s leaves showed 

a light saturation response typical of C-3 plants with little increase in 

photosynthetic rate above 1000-1500 microEinsteins/m /s. At light 

saturation there were significant differences in photosynthetic rates 

between cv., with the highest 10% greater than the lowest. Part of the 

response could be attributed to increased stomatal aperture, and a greater 
part to a direct effect of light Intensity on the photosynthetic apparatus. 

Transpiration increased with light intensity levels, but no significant 

differences were observed between cv. (Author's summary) COO 

0234 

18995 RAMANUJAM, T. 1982. Leaf area In relation to petiole length in 

cassava. Turrialba 32(2):212-213. Engl., Sum. Span., Engl., 3 Refs., 
Illus. 

Cassava. Plant physiology. Leaf area. Petioles. Plant anatomy.
 

The relationship between petiole length and leaf area in cassava was 

studied in order to develop a simple method for measuring leaf area, 
especially for larger populations of cassava since the linear measurement
 

methods developed for this crop are time-consuming. A Positive correlation
 

was found, therefore it is saggested that petiole length can be taken as an
 

index to measure leaf area for large no. of genetic stocks. (Authur's
 
summary) COO
 

See also 0263 0277 0290 0379
 

2 



COl Plant Development 

0235
 
19261 DAIINIYA, N.T.; OPUTA, C.O.; HAIIN, 
S.K. 1982. Investigating source

sink relations in cassava by reciprocal grafts. Experimental Agricul
ture 18(4):399-402. Engl., Sum. Engl., 
5 Refs.
 

Cassava. Cultivars. (;rafting. Plant physiological processes. Dry matter.
 
Tuber development. Tuber productivity. Nigeria.
 

The relationship between source potentials and sink capacities of 4 cassava
 
var. (Arubielupupa, Isunikanklyan, TMS 30211, and 58308) with different 
characteristics was Investigated by 
means of reciprocal grafts (16 possible

combinations). There were marked differences In the sink capacities (av.

stock effects) and source potentials (av. scion effects) of the var. TMS30211 had the highest mean stock and scion effects, Indicating that the 
var. had the highest source potential and sink capacity, both equally
efficient in producing high storage root yield. l.ocal Nigerian unimproved 
var. lsunikanklyan and Arubielupupa demonstrated poor source 
potentials and

sink capacities, while var. 58308 showed av. values in both. Whenever a
particular var. was the stock, the graft in whl-. '3S 30211 was the scion
produced the highest total plant DH followed by 58308 as scion. (Author's 
summary) COI 

0236
19000 I.AL, R.; HAURYA, P.R. 1982. Root growth of some tropical crops in 

uniform columns. Plant and Soil 68(2):193-216. Engl., Sum. Engl., 22 
Refs., Illus. 

Cassava. Roots. Growth. 
Root system. Plant development. Timing. Plant
 
physiology.
 

Root system of maize, cowpea, maize and cowpea intercropped, cassava, yam,

and sweet potato were investigated in boxes 240 x 115 x 20 cm. One broad 
side of thepe boxes 
was made of a removable transparent plexiglass shee .

The soil was packed in the boxes at a dry bulk density of 128 g/cm.
Cassava roots penetrated 225 cm In 3 mo. Total root mass at 3, 6, and 12
 
mo. was 28.3, 57.25, and 196.73 g/plant. Results are discussed in terms of
 
agronomic implications and
towards spacing, optimum plant population, 

tillage practices. (Summary by .I.L.S.) CO
 

0237
 
18914 MAYOBRE, F.; SAN .JOSE, J.J.; ORIIIEI.A, B.E.; ACOSTA, .i. 1982.
 

Caracterfsticas 
 morfol6gicas, anat6micas y ficiol6gicas, que influyen
sobre el crecimiento de una comunidad de Manthot esculenta Crantz, var.
 
Cubans. (Morphological, anatomical, and physiological characteristics 
that influence the growth of a plant community of Manihot 
esculenta var. 
Cubana). In Seminarlo Nacional de Yuca, Flaracay, Venezuela, 1980. 
Revista de la Facultad de Agronomfa. Alcance no. 31:197-206. Span.,
 
Sum. Span., 31 Refs., Illus.
 

Cassava. Plant 
 anatomy. Plant physiology. Growth. Plant physiological
 
processes. Analysis.
 

The process of OH production in cassava var. Cubana was studied using 
the
 
growth analysis technique. Primary data used to 
estimate the growth
 

3
 



previous research. Results 
of the var. were obtained from

characteristics 
is mainly related to the physiological

tile high ON productionindicate that 
dry wt. does not depend on the 

activity of the crop canopy. The RGR of root not
Therefore its efficiency under competition does 

level of fertilization. 
hut should be related to tile genetic

availability,Increase nutrient 
Trans. by L.M.F.) COIof the var. (Author's summary.characteristics 

0391
0265 0373 0374
0258 0264
See also 0244 


AnalysesC03 Chemical Composition, Keth dology and 

0238 
TEI.ES. F.F.F.; OLIVEIRA, L.N. DE,

C.R. PE; COEIlO, D.T.;18461 BATT STI, 
(io teor ie carboidratos 5cidos

DA I981. DeterminacaoSIIVEIRA, A.J. 
(Manthot esculenta Crantz)

digerIveis em cultivares tie mandiocas 	 e 
of acid

do amido por extrusao. (Dleterminat ion of jevels
sacarificacao starch 
digestible carbohydrates in cassava cult ivars and 

28(157):318-322. Port.,
saccharification by extrusion). Revlsta Ceres 


Sum. Engl., 13 Refs.
 

Analysis. Brazil.
Cassava. Cultivars. Carbohydrate content. 

for 10 cassava cv. (Preta tie
digestible carbohydrateThe levels of acid qL'X Ila, 

Qui lombo, Engana ladrao, SF(-2-204, Mico, Biranca de Santa 
grown

Manteiga, Vassourinlha, 	 and Sabar5 Entre Pios) , 
Pirassunuonga (uaxupe, 

Preta de Qullom~o showed the 
were determined. Cv.in Vicosa, MG, Brazil, 

cv. was
acid digestible carbohydrate (33.05%). .his 

highest level of 

digestible carbohydratethe level of acid 	 was 

extruded and after 
of the starch was hydrolyzed.

was found that only 15%determined, it 

(Author's summary) C03 

('1719
 
An evaluation of enzymic and
 DE LA CRUZ, E.M. 1482.
17111 COOKE, R.D.; 

(Manihot esculenta, Crantz),

for cyanide ill cassava 

of Food and Agriculture 33(1O):1OO1-1009.
autolytic assays 

Engl.,
Journal of the Science 
Sum. Engl., 24 Refs., Illus. 

Analysis. laboratory
Cyanides. Composition.
tissues. 


experiments. Cortex. leaves. Tubers.
 
Cassava. Plant 


tissue (peeled roots),of cassava parenchymal 

cortex (peel), and leaves were evaluated by autolytic and enzymic assays.The total cyanide contents 

under different conditions of
tissue was studied 

enzyme and antibiotic. OptimalAutolysis of parenchymal 
and addition of exogenous 

to be 24 i at 37'C in acetate bufler (0.1 N; pilpi, time and temp. 
determinedconditions were 

Total cyanide contents 	similar (about
5.5) with 0.1 mg/ml clhloramphenicol. 

could be achieved only 	by tile use 
90%) to those obtained 	by enzymic assay 

g
less than I g of parenchymal tissue, less than 0.3 

of small sample sizes: 
This caused sampling0.1 g of leaf tissue.of cortex, and Lss than 

the presence of cyanide gradients In cassava tissues,
problems because of 

resolved by tissue homogenization prior to analysis. A 
which could only be assay of cyanide stability in such homogr.iates, at 
study using tie enzymic 

dii ferent phivalues and temp. , has indicated that subsampl Ing m',st be done 

4 



within 15 min so as to prevent appreciable losses in the measured cyanide 
not only on
contents. The rate of loss of total cyanide was found to depend 


the proportion of total cyanide which is non-glucosidic (free), but also on
 

the proportion of the non-glucosidic cyanide present as cyanohydrins. The 
contents on cassava processing
implications with regard to residual cyanide 


and the advantages of the enzymic assay over 
autolytic methods are
 

discussed. (Author's summary) C03
 

0240
 

19237 FABOYA, O.O.P. 1981. The fatty 
acid composition of some tubers
 

grown in Nigeria. Food Chemistry 7(2):151-154. Engl., Sum. Engl., 4 

Refs.
 

Cassava. Tubers. Fat content. Analysis. Nigeria. 

The fat content of some tubers, water yam (Dioscorea alata), white yam (D. 

rotunda), yellow yam (). esciilenta) , sweet potatoes, cassava, cocoyam 

(Xanthosoma sagittfoltum), and carrot, grown in Nigeria was determined and 
was lowthe distributioin of fatty acids measured by GLC. The fat content 

or less than 1.2%) in all species, cassava presenting the(equal to 
highest; however, the peel contained more fat than the puilp. Oleic acid 

(35-68%.) and palmitic acid (21-39%.) wer, thie main fatty acids. Arachidic 

acid was present is small amounts (less than 3t) in all samples. Other 

fatty acids were present only in minor amounts, except for higher levels in 

the peel. (Author's summary) C03 

0241 
17109 JUSTE JUNIOR, E.S.G.; CARVALIIO, V.D. DE" VIIEIA, E.R.; CIEIENTF, 

P.R.; CORREA, II.; MORAES, A.R. DE 1983. Comparacao entre o m6todo 

fisico da halanca hidrosttica e mftodos quitmicos na determinacao do 

amido em raizes de mandioca. (Comparison between the physical method of 

hydrostatic balance and chemical methods of determining starch content 

in cassava roots). Pesquisa Agropecuaria Brasileira 18(t):55-57. Port., 

Sum. Port., Engl.. 8 Refs. 

Cassava. C(ult ivars. Starch content. Timing. Analysis. Laboratory 

experiments. Brazil. 

Root starch content of cassava cv. Mantiqueira, Riquiza, and Branca de 
Santa Catarina, harvested 9, 12, 15, and 18 mu. after planting, was 

determined ihv tie physical method of hydrostatic balance and 2 chemical 

methods using ac id hydrol isis extraction: titrimetrically (Felil Ing 

solution) and bv colorimetry (Somogyl-Nelson method). There were 

significant correlations between these 2 methods; however, the correlations 

between hydrostatic balance and Fehiling and Somogyi-Nelson starch data were 

not significant. The physical method of hydrostatic balance can not replace 

chemical methods of starch determinat ion in cassava roots. (Aut hor's 
summary) CO3 

0242 
18485 RAO, R.P.; AZEEMODDIN, G.; RAMAYYA. ).A.; RAO, S.D.T.; DEVI, K.S.; 

PANTUIII, A.J.; IAKSItMINARAYANA, G.; PILLAIYAR, P.; BALASUBRAMANIAN, A.; 
KRISIINAMOORTtlY, K. 1q80. Characteristics auid composition of Indian 
cassava seed and oil. Journal of Food Science and Technology 17(6): 

266-267. Engl., Slim.Engl., 3 Refs.
 

5
 



Cassava. Seeds. Composition. Analysis. 
India.
 

26.1.
 cassava contained oil, 

Seeds; kernels 	(50% of seed), and husks of 

and 7.6; crude fibre, 31.3, 2.2, 
crude protein, 18.5, 29.2,

49.0, and 3.0; 	 The main fatty acids were 
and 10.67, resp.7.2, 4.0,and 60.0; and ash, 	 total. (Summary by 

and linoleic 51.4% of tle 
palmitic 11.4, oleic 25.1, 
Nutrition Abstracts and Reviews) C03
 

0323 0329
0315 0321
0256 0307 

See also 0253 0254 


0374 0391

0342 0358 0373 


C04 Plant Nutrition
 

0243
 
1982. Toxidez 	de
 

DE; EZETA, F.N.; GOMES. .J.DE C. 

18200 CARVALtIO, P.C.I.. 	 in
(Aluminum toxicity 


em mandloca (Manihot esculenta Crantz).

alumlnio 	 Pesquisa
Brasileira


das Almas-BA, 	Brasth, Empresa de 

cassava). Cruz 	 e Fruticultura. 

Centro Nacional de Pesquisa de Mandioca 
Agropecufria. 

3p. Port., 8 Refs. 
Pesqutsa em Andamento no. 04. 


Plant development.
Cultivars. Roots. 

Cassava. Nutritional requirements. 

Al. 


Ca. Cassava programs. Brazil. 
Mineral content. P. 

de Mandioca ede Peqqutsa 
Advances with a highthe Centro NacionalIn research at 

on cassava
Cruiz dss Almas, BA, Brazil , var. 

Fruticultura, 	 soils are briefly reported. The 
to acid, infertile

degree of adaptability 	 of Al var. to critical levels cassavahigh-yieldinglevel of tolerance of 	 P and Ca concn. Var.and leafof root development 	 0in termswas determined 	 was used asand AICI3 .61I1
 was used in Steinberg's solution 
Cigana Preta 	 and P and Ca
 

0, 2, 4, 8, 16, and 32 ppm. Root (evelopmerit 

source of 
Al at 


Al concn. increased. (Summary by J.I..S.
 
contents w-re 
adversely affected 

as 


Trans. by L.M.F.) C04
 

0244
 
Influencia da endomicorriza
1982. 


EZETA, F.N.; CARVAI.HO, P.C.L. lE 

18456 	 da mandloca. (Influence of
 

e K e no crescimento 

na absorcao 	 casiz'a). Revistade P 

and K uptake and growth of 
on P 9 

Solo 6(l):25-28.
endomycorrhlza 	 P' t., Engl.,Port., Sum. 

Brasileira 
 de Ciencla do 

Refs.
 

Plant development. Mineral
 
Cassava. Mycorrhliza. Inoculation. leaves. Roots. 


P. K. Nutrient 	absorption. 
Brazil.
 

content. 


ular (VA) mycorrhiza formed 
on vesicularcassavadependence of 	 sporesThe 	 greenhouse conditions. Native 

was studied under
with endogone fungi 	

the roots of cassava cuttings which 
sp. were inoculatedof Acaulospora 

on 	
to cassavawas essentialsoil. Endomycorrhlza 

did not develop, showing low tissuewere planted in sterilized 	 concn. of 
growth. Uninoctilated plants 	 in

in the leaves of unlnoculated plants 
P. K concn., however, was higher 	 thebut increasedroot infectiondecreasedsoil. Sterilizationsterilized 	 the end of thein the soil at 

spores of the 	 inoculated VA species
no. of 

high rates of root infection, the plants in the 
expt. and grown in sterilizedIn spite of their 

than those inoculated
unsterile soil grew less 


soil. (Author's summary) C04
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18171 GODO, G. 1981. Nouvelle approche agronomique dans la culture du
 

manioc. (New agronomic focus of cassavn growing). Abidjan, Cote
 

d'lvoire, Office de la Recherche Scientifique et Technique Outre-Mer. 

Centre O'Adiopodoum6. 7p. Fr., 9 Refs. 

Cassava. Nutritional requirements. Plant physiology. 

In order to Improve the understanding of fertiltzation problems in cassava, 

determine tile optimm combination of cultural practices, and increase crop 

yields, it Is necessary to study plant physiological prneosses and the 

'duction of D*M.This study should cover aspects regarding devrlopment of 

,',e root system (rooting, tuber development, growth) and the canopy; crop 

fertilization and soil evolution; field and on-farm trials; and a soil 

survey. (Summary ImyS.B. Trans. by L.M.F.) C04 

0246 
18955 tlOWEIEB, R.11.! CAIDAVII, L.F.; BURCKARIDT, E. 1982. Response of 

cassava to VA mycorrhizal inoculation and phosphorus application in 

greenhouse and field e'periments. Plant and Soil 69:327-339. Engl., 

Sum. Engl. , 18 Refs., Illus. 

Cassava. Mycorrhiza. Inoculation. P. Mineral content. Nutrient absorption. 

Soil analvsk. Tuber productlvity. Foliage. Field experiments. Laboratory 

experiments. Colombia. 

Cassava was grown In timegreenmmone and In the !ield ((ouilichao, Colombia) 
at different levels of I' applied, with or without inoculation with 
vesicular arbuscular (VA) mycorrhiza in sterilized or unsterilized soil. 
When grown in a sterilized soil to which 8 levels of P had been applied tile 
noninocnilated plants requlired the application of 3200 kg l'/ha to reach 
near-max. Yield of plant I'M at 3 mo. Inoculated plants, however, showed 
only a mlnor response t, applied P. Mycorrhlizal Inoculation In tile P check 
increased top growtl, over 80 fold and total P uptake over 100 fold. 
Relarlig DM prodi.ed to the available I' conc. in the soil (Pray 11), a 
criztcal level of 15 ppm P was obtained for ycorrhizal and 190 ppm 1P for 
non-my,:orrhizal plants. This indicates that tile determination of critical 
levels o, P In the soil is highly dependent on the degree of mycorrhizal 
infection of the root system. In a 2nd greenhouse trial with 2 sterilized 
and unsterilized soils it was found that in both sterilized soils, 

Inoculation was most effective at Intermediate levels of applied P 
resulting In a 15-30 fold increase in DM at 100 kg P/la. In the 
unsterilized soil inoculation had no significant effect in the Qutlichao 
Solt, hut increased MI over 3 fold in the Carimagua soil, Indicating that 
the latter had a native mvcorrhizal population less effective than tile 
former. When cassava was grown in the field in plots with 11 levels of P 
applied, "'nInoculated plants grown in sterilized soil remained extremely P 
deficient for 4-5 mo. after which they recuperated through mycorrhIzal 
infection from unsterilized borders or smbsolII. Still, after II me. 
inoculation had Increased root yields by 40%. In the unsterilized soil 
Inoculation ha! no significant effect as tile ntrnduced strain was equally 
as effective as time native mycorrhizal population. These trials indicate 
that cassava Is extremely dependent on an effective mycorrhlzal association 
for normal growth in low-P soils, hut that in most natural soils this 
association Is rapidly established and inoculation of cassava in tile field 
can only be effective In soils with a low qiantity and quality of native 
mycorrimiza. In that case, plants should be inoculated with highly effective 
strains. (Author's summary) CO,, 

http:prodi.ed


0247
 

Effects of fertilizer
 
19260 OKEKE, J.E.; KANC, B.T.; OBIGBESAN, G.O. 1982. cassava (Nanihot
 

on distribution of nutrients 
in Nigerian 

Sum, Engl.,
and plant age 
Experimental Agriculture 18(4):403-411. Engl., 


esculenta). 

17 Refs., Illus.
 

Cassava. Nutritional requirements. 
N. P. K. Nutrient absorption. 

Cultivars.
 

content. Dry matter. Timing.
 Fertilizers. Mineral 

Leaves. Stems. Analysis. 


Tuber productivity. Nigeria.
 

on the 
nutrient composition
plant age

soil fertilization and both in the


The effects of var. were studied 

ous cassava
r 5 Nigerian


of v i parts of 
index plant tissues,
 

suitable
to identify 
 to
in the field optimum nutrient concn., develop better
 
and and
glasshouse stages, the most
sensitive growth 3rd mo. from planting was 


the crop. The 

best reflected
fertilizer practices 

for 


for diagnostic sampling, when N status was 
leaf
sensitive stage P were most concentrated in 


K in petioles. N and 

in leaf blades and tuber yields after 12 mo.
 

largest root 

blades and 
 in root tubers. The
least 3 mo.
 

were associated with leaf 
blade analyses of 5% N, 

0.4% 1',and 2% K at 


after 
planting. (Author's 
summary) C04
 

0391
0374
0373
0257
0254
See also 
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0248
 
crops in Eastern Africa, 

Kigali,
 
Ethiopia. In Root 
BELEIIU, T. 1982. 

a workshop. Ottawa, Canada, 
International
 

1980. Proceedings 

19271 


of 

Rwanda, pp.109-1lD. Engl., Sum. Engl.


IDRC-177e. 

Development Research Centre. 


Cassava. Cultivation. Ethiopia.
 

on root and tuber crops as a
 
in Ethiopia depend 


Several million people has been directed toward
 
effort
a national


food; therefore, practices so that
staple cultural
appropriate
cv. and
acceptable The root and
developing be obtained.
quality products can 

improved yields and better potato, sweet potato, enset
 

this program are 

tuber crops given priority in and cassava.
 

(Coccinia abyssinica), 

(Enact ventricosa), yam, 

taro, anchote 


(Au-- r a summary) DO0 

0249 
Root crops in 

1982. Kenya. In 
GUTIRIE, E.J. 


19275 BRUIJN, G.l1.DE; 

1980. Proceedings of a1workshop. Ottawa,
 

9 9

Eastern Africa, Kigali, 

Rwanda, pp. 5- 8,
IDRC-177e. 

Canada, international Development 

Research Centre. 


Engl., Sum. Engl., 15 Refs.
 
122-128. 


African
Cassava
systems.
Cultivation 

Cassava. cassavae. 


Cultivars.
Cultivation. Mononychellus

Xanthomonas
manihotiS.
V.nthomonas
virus. 


jan a. Kenya.
 
planting and
 

mosaic 


used, time of 
systems
cropping is
on var., in Kenya
Information of cassava
and utllzation
and diseases,

harvesting, pests ha in Kenya and is mainly used
 

is grown on about 7.0 x I) and
given. Cassava In its use in animal feed 


for although interest 

human consumption, 


B
 



in others a famine 

reserve. Main production areas are in the west of the country and at the 

coast. Because of the rapid increase in population, the area of production 

is likely to expand, mainly in semiarid area3. The main constraint is 

CAMD, which causes serious yield reductions. The disease can be controlled 

in most cases by the use of healthy stakes and subsequent roguing of 

bacterial bglit (Xanthomonas 

industry Is growing. In some areas it 1 a staple food, 


infected plants. Other constra lt s are 

manihoti and X. cassavae) and cassava green mite (MononycheIlIts tanajoa), 

both of which entered the count ry in recent years. Those constraints 

should be the focus of any program to improve production. Efforts should 

be devoted to varietal 
investigations, and sani tary 

development 
measures 

through 
for disease 

selection, 
control . 

agronomic 
(Author's 

summary) DI1(0 

(1250 

I., M.A.; AQUINO 

V., B.; CANAIA.S C., J.A.; CONZAlE I. 1 , V. 1982. I.a produccli6n de yuca 
6 

18406 IlO;ICUIN M., F.; MENDEZ H., A.; SANAIhEZ E., D.; URIAS 

y sn potential ei eI tr ptco hfimedo do M6:,.co. (Cassava production and 

its potential in the humid tropics of Mexico). IluimanguIllo, Tabasco, 

M6xico, Scretarla de Agrl,:ultura y Recursos tlidrauillcos. Folleto para 

Productores no. I. 42p. Span., Illus. 

Cassava. Cul tivation. Injurious insects. Diseases and pathogens. 

Propagation. Cultivation systems. Uses. Mexico. 

On the hasis of the results obtained by the cassava research program with 

headquarters at the iluimanguillo Agricultural Expt. Field in the state of 

Tabasco, Me ico, a new technology for cassava ctiltivation in Mexico is 

given. Aspects described were land prelaration, recommended var., crop 

establishment (selection and disinfection of cutting!;, planting time and 

methods, planting distances), fertilization, control of weeds, pests 

(Frankliniella cephallca, Caliothrips masculinus, Frinnyls ello, 

Ihenacoccus gossyplit, Sliba pendula), diseases (Xanthomonas manihotis, 

Spl'aceloma manihoticola, Cercosporidium henntngstI, and witches' broom), 
and rapid propagation of planting material. The mo.st common production 

sys ems in Mexico are described: cassava/bean, cassava/maize, and 

cassava/coconut intercropping. (Harvest, processing, and utilization of 

rassava are described and finally the yields obtained with traditional and 

improved technology are compared. (Summary by EDITEC. Trans. by l..M.F.) Do 

0251 

18985 (Ol.ME, E.B. 1982. Food crops: cassava. In _ . lowlands uood 
crop research and development in the Department of Minerals a-,; Energy. 

Konedobu, Papua New Cu inea, Fnergy Planning (nlt, PolIyr ,nd Planning 

Division. Department of Minerals and Energy. Report no. 1)/82. pp.7-12. 
Eng].
 

Cassava. Cassava rograms. Ci Itivation. Papua New Guinea. 

A research program on cassava In Papua New Ciuinea was initiated by the 

lepartment of Minerals and F-nergy with resources of both government and 
commercial organizatlons. The program, established at different sltes, 

includes trials on cv. selection and evaluation, plant Ing time vs. 

harvestlni t!(me, spacing, weed control, t-iber starch evaluation methods. 
Starch should be included s a plant for study in the UNDP/FAO root crop 
project due toi Its importance in the development of Papua New Gulnea. 

(Summary by I.B. Trans. by l..M.F.) DO0 

9 



0252
 
19273 SAUTI, R.F.N. 1982. Malawi. In Root crops in Eastern Africa, 

Kigali, Rwanda, 1980. Proceedings of a workshop. Ottawa, Canada, 
International Development Research Centre. IDRC-177e. pp.104-106, 
122-128. Engl., Sum. Engl., 5 Refs. 

Cassava. Cultivation. Cassava African mosaic virus. Cultivation systems.
 
Cultivars. Tuber productivity. Marketing. Cas.ava programs. Malawi.
 

Cassava and sweet potato are the two commonly grown root crops in Malawi.
 
Cassava (predominantly bitter cv.) Is mainly grown as a staple crop along
 
the lakeshore area, while sweet types are common along the Shire highlands 
as a famine reserve, mostiv eaten as a snack. Production problems are 
discussed: th absence of high-yielding var., the damage from diseases and 
pests, the lack of adequate techniques for storage, the shortage of 
extension services, and poor techniques in management. Cassava research 
activities in Malawi are reported. (Summary by I..M.F.) )DO0 

See also 0379 0385
 

DOI qjoll,Water, Climate and Fertilization
 

0253
 
18948 ABRUPA-RODRIGUEZ, F.; VICENTE-CIIANDILER, J.; RIVERA, E.; RODRIGUEZ, J. 

1982. Effect of soil acidity factors on yields and foltar composition 
of tropical root crops. Soil Science Society of America Journal 46(5): 
1004-107. Engl., Sum. Engl., 11 Refs., Illus. 

Cassava. Soil fertility. pit. Soil require,. its. Leaves. N. P. K. Ca. Mg. 
Mn. Mineral content. Analysis. Productivity. Puerto Rico. 

Expt. on 2 Ultisolt; and an Oxisol showed that 3 tropical root crops 
differed markedly in sensitivity to soil acidity factors. Yams were very 
sensitive to soil acidity with yields on a 01risol decreasing from 70% of 
max. when Al saturation of the effective CEC if the soil was 10, to 25% of 
max. when Al saturation was 407. On the other hand, cassava was tolerant to 
high levels of soil acidity, yielding aiout 85% of max. with 60% Al 
saturation. Cocoyams (Xanthosoma sp.) were intermediate between yams and 
cassava in their tolerance to soil acidity vin l~ing about 60% of ma:. with 
50% Al saturatinn of the soil. Foliar composition of cassava was not 
affected by soil acidity levels and that of yams and cocoyams was also 
unaffected except for Ca content which decreased with dec:easing soil pit 
and Increasing Al saturation. 'esponse of these tropical root crops to soil 
acidity components was far mo:e striking on Ultisols than on the Oxisol. 
For yams, sotll4 should be limed to about pil 5.5 with essentially no 
exchangeable Al presoat whereas hig +cocoyam yields can be obtained at 
about pit4.8 with 20% exchangeable4l1 and high cilssava yields at pit as 
low as 4.5 with o '% exchangeable Al . (Author's summary) DOI 

0254
 
18988 ALMENDRAS, A.S.; DE LA CRUZ, R.F.; MANGUiAT, l.J. 1982. Effect
 

of soil type, fertilIzition and mycorrhizil inoculation on NPK uptake of
 
cassava. Annals of Tropical Research 4(2):118-126. Engl., Sum. Engl.,
 
II Refs.
 

I0
 



Cassava. Soil requirements. Myorrhiza. N. P. K. Mineral content. Nutrientabsorption. Analysis. Shoots. Timing. Philippines.
 

The response of cassava 
 cv. Lakan to NPK fertilizationinoculation evaluated through 
and mycorrhizalwas a pot expt. using unsterilizedclay loam soil (lipaand Luistana clay). Application of 45-60-60

clay and 90-60-60 in Lipsloam and Liisiana clay, resp. , resulted In sign if(cantly higher Puptake than with 0-60-60 treatment in both soil types. Both soil typeinoculation andfailed to have any significant effect on shoot criycassava. wt. ofHowever, fertilization and its interact ion wi th soil typesignificantly affected shoot [M production. Regardllessinoculation, highest of soil type andav. shoot N content was obt ifed from plants applied
o "f-"0O n,! ' 0-)-(,. These values werewith plants si p.ficantlvt reated with 45-0-60 and igher when compared90-00O-3O. A significant intercctionbetween sol type and di'ferent fertilizer levels on N content w'.- alsoobserved. A significant comb Ild ei ect of so I I type and fer lizertreatment on P content wa also observed. lllghlysoil significanttype in( fertilizer treatment!; effects (ifwere observed only (ii K uptake but notonl K coitent of shoots, regardless of Inoculation1..M. F. ) DOl tr.atmerllnts. (Summary by 

18906 CEPEDA V., R.A.; 
0255 

ACOSTA S., C.F. 1983. Fertillzaci6n de la yuca(Manihot esculenta C.) en suelos del Centro Regional de lnvestigaci6nCarmen do Bolivar. (Cassava El 
fertilization in soils at theRegional die lnvesr!gaci6n Centro 

El Carmen in BIolIvar). Revista ICA18(l):9-17. Span., 
Sum. Span., Engl., II Ref'.., Illus.
 

Cassava. 
Field experiments. N. P. K. 
Mg. Productivity. 
Soil analysis.

Colombia.
 

Five expt. were conducted between 1974-76 on a vertisol
Regional de Investlgaci6n El 

soil at the Centro 
Carmen, Bolivar 
(Colombia) toof different levels anld 

study the effectapplication methods of N, P, K, and Mg onyields of cassavw tire
 var. CMC-40. Pates 
of N. P, 
and K varied between 0-120,
0-180, 
and 0-120 kg/ha, resp. for a total 
of 15 treatmentsbe'tween and those of Mg,0-120 kg/ha. Results of yield trials showed 
significant differences
in 1975 regarding the treatment 
consisting of 
60-90-60 kg NPK 
in comparison
with other treatments. 
 In 1974 and 1976 there were no significant
differences among treatments due to limited, irregular rainfall duringplant growth cycle. The application of Mg sulfate0-180-120 along with 60-90-60 andNPK dih not show statistically significant differencesalthough in yieldthe effect of Mg on cassava yield was greaterthan when it was not. 
when N was applied

Full-circle or half-circle application of fertilizersIncreased production compared with the method of spot-applying fertilizers.(Author's summary. Trans. by L..M.F.) DOI 

025618999 CI1ESSMAN, S.R. 
 1982. 
 Nitrogen distribution 
in several traditional
agro-ecosystems 
In the humid rropical lowlands of south-eastern Mexico.Plant and Soil 
67(1):105-117. Engl., Sum. Engl., Span., 
11 Refs. 

Cassava. 
Soil analysis. 
N. Roots. Stems. 
 eaves. Analysis. Ecology. Mexico.
 

N distribution 
was examined 
in 5 local agroecosystems 
typical of
lowlands of the
tropical 
SE Mexico: monoculture 
maI-, 
maize/bean polyculture,
cassava, taro, and upland rice. Total biomass and N content were tictermined 
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monthly for standing live, standing dead, and litter biomass of both crop
 

system. The crop component was further

and noncrop components of cacti 


stem, leaves, fruits, and flowers. Soil N
 
divided into roots, crown, 


monthly. Results demonstrated that N
determinations were also made 

is highly dependent on the proportion of the netmaintenance In the system 
is returned to the system. Leguminous and 	 weed

biomass produced which 
net N losses from these systems. (Author's summary)components may reduce 

DOI
 

0257 
Adubacao da cultura da mandioca. (Cassava
19244 GOMES, J. DE C. 1979. 


das Almas-BA, Empress Brasileira de Pesquisa
fertilization' Cruz 

Nacional de Pesquisa de Nandioca e Fruticultura.
Agropecufria. Centro 


31p. Port., 32 Refs., lllus.
 

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

Cassava. Nutritional requirements. Nutrient absorption. N. P. K. Minerals. 

Fertilizers. Tuber productivity. 

tileuse of fertilizers in cassava. The
 

following aspects are highlighted: (a) plant requirements; (h) effects of
 
A literature review is presented on 


inc],iding macro- and
fertilization; (c) symptoms of deficiency 

with the use of mineralmicronutrients. Based on the results obtained 

cassava responds well to organicfertilizers, it was determined that (a) 
it is still limitingmanures; (b) although P is required in lower 	 amounts, 

applied per hectare); (c) theto production (between 80-120 kg P should be 
soil; In the presence of Nplant extracts great amounts of N and K from the 

and K, there is a better response to P; (d) no response to liming, S, and 
Trans. by L.M.F.) D01micronutrients was recorded. (Sunrmary by FIBRAPA. 

0258 

18913 KAYOBRE, F.; SAN JOSE, ,.1.; ORIIIIEI.A, B.E.; ACOSTA, J. 1982. 

Influencia del nivel de fertLlizact6n y riego sobre PI crecimiento de 

ianihot esculenta Crantz var. Cubana. (Influence 	of the level of
 

fertilization and Irrigation on the growth of Manihot esculenta var.
 

Cubana). In Seminario Nacional de Yuca, Maracay, 
Venezuela, 1980.
 

Revista de la Facultad de Agronomla. Alcance no. 31:171-196. Span.,
 

Sum. Span., 16 Refs., Illus.
 

Stems.
Cassava. N. P. K. Irrigation. Growth. Timing. Leaves. Petioles. 


Cuttings. Tubers. Climatic requirements. Venezuela.
 

The dynamics of the process of OM product on In cassava var. Cubans,
 

planted In the Llanos 
Altos Centrales of Vcnezuela, is analyzed. Exptl. 

units consisted of ten 20 x 20 m plcts, dividd Into 2 groups each treated 

with 0, 1, 2, 3, and 4 t NPK 12:12:17/2 pe: hectare. one of the groups was 
season. Planting took place on 30-6-78, andspray irrigated (luring tile dry 

density was 25,000 plants/ha. Data of harvests conducted approx. every 15 

days were recorded (uring 3 climatic seasons. Results indicate that the ON 

production of var. Cubana was considerably higher (41.8 t/ha fresh wt. at 

4.5 mn., for the treatment with 4 t fertilizer/ha) than that harvested for 

other crops planted and fertilized in the area. Crop growth, after this lst
 

period, occurred in growth cycles, reflecting plant lodging due mainly 
to
 

A large no. of scions fell
the decomposition of mature roots and plant wt. 


to the ground, lost their leaves and 
new scions were formed at the expense
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of the energy stored 
in stems and roots. (Author's summary. 
Trans. by
L.H.F.) DOI
 

19276 PFEIFFER, H.J.; LYONGA, S.N.
0259
 

1982. Cameroon.
Eastern Africa, In Root crops in
Kigali, Rwanda, 
1980. Proceedng-s- of
Ottawa, a workshop.
Canada, International 
Developmnt 
Research 
Centre. IDRC-177e.

pp.89-94. Engl., 
Sum. Engl., Illus.
 

Cassava. Cultivation. 
Soil requirements. 
Rain'all data. 
Soil fertility.

Drainage. Production. Cameroon.
 

The cropping systems found in 
the dlffe-ent zones
and in Cameroon are described
they are related to 
the ecolog4.al and 
sociological
regions. A large var. 
conditions of the
of soil and ecological


country, and zones characterize the
the potential for root crop 
production ranges 
from poor to
excellent. 
(Author's s,:minary) DO1
 

19243 PORTO, M.C.N. 0260
1979. 
 Os fatores cllmjticos e a mandioca. (Climaticfactors and cassava). Cruz daa Almas-BA, Empresa Brasileira de Pesquisa
Agropecugria. 
Centro Nacional de Pesquisa de Mandioca 
e Fruticultura.
 
12p. Port., 15 Refs.
 

Paper presented at 
Curso Intensivo National 
de Mandloca, 39., 
Cruz das
Almas-BA, 1979.
 

Cassava. Climatic requirements. Temperature. Photoperiid. Brazil.
 
A literature review is 
given 
of the climtic factors 
that affect
production: temp., cassava
water, photoperiod, and 
light. The climatic zonation of
cassava cultivation in Brazil 
is also outlined. (Summary by J.L.S. Trans.

by L.M.F.) DOI
 

18493 SADASIVAM, K.V. 0261
1982. Studies 
 on the metabolic activity 
cf
rhizosphere soil c. tapioca (Manihot utilissima Pohl.). Zentralblatt fUr
8ikrobiologie 137(I):14-19. Engl., Sum. Engl., 
cerm., 11 Refs., Illus.
 

Cassav. 
 Roots. Tubers. Soil analysis. India.
 

An attempt 
was made to measure the metabolic activity of
cassava, both the rizosphere of
in tuberous and 
noituberous 
roots 
and control
compare the effect of soil, and to
root extract on soil metabolism through manometric
studies. Respirometric studies showed 
 that rhizosphere
metabolically more soils were
active than 
the control roll;
difference between the root 
there was no significant


and tuber rhizosphere. Comparing the effect
plain and autoclaved tuber extracts 
of
 

on the metabolic activity of
was found soil, it
that with autoclaved extract the 
rate of 0 
uptake was higher and
the overall 
attack on the substrate more rapid. Similarly, comparing
effect 
of tuber extract and 
the
 

pure KCN sol.jtion, it was notedsolution was that pure KCNtoxic and Inhibited 02 uptake 
even In low concn., whereas with
the tuber extract, although 
the conch. of KCN was 
quite high, no such
effect 
was found. (Author's summary) DOI
 

13 
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Propagat on. Planting, Weed Control and
 D02 	 Cultivation Practices: 

Harvesting
 

0262
 
M6todos de colheita para
 

19233 ALMEIDA, P.A. DE; MATTOS, P.L.P. DE "1979. 

das 	Almas-BA, Empresa


(Cassava harvesting methods). Cruz 


Agropecu5rla. 

mandioca. 


Centro Nacional de Pesquisa de
 
Brasileira de Pesquisa 


Mandioca e Fruticultura. 6p. Port., 5 Refs.
 

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


Almas-BA, 1979.
 

Cassava. Plauting. Harvesting. Tuber productivity. 
Brazil.
 

cassava harvesting

Brief comments on manual, semimechanical, and 

mechanical 


are given. Manal harvesting is recommended when cassava is planted in
 

can also be harvested
 
hills or in furrows; cassava planted in furrows 


is most viable for mechanical
 
semimechanically. Planting on ridges 


planted to cassava, planting distance,
 
harvesting. The extent of the area 


type 	are factors that should be taken
 
var. used, and soil preparation and 


when adopting a harvesting method. (Summary 
by FMdBRAPA. Trans.
 

into account 

by L.N.F.) D02
 

0263
 
a
field crops in
1979. The production of four 


18404 DELA CRUZ, A.Q. 

R.M. 	King and II. Robinson infested field. Mag.


(L.) 

B--os, Laguna, University of the Philippines at Los
Chromolaena odorata 


Sc. Thesis, Los 

Sum. 	Engl., 57 Refs., Illus.


Bafios. 129p. Engl., 


Cassava. Field experiments. Weeding. Plant 
development. Tuber productivity.
 

Plant height. Cultivation. Weeds. Philippines.
 

on an Aborlan
season of 1978--79 

Two studies were conducted during the dry 


soil at the Palawan Agricultural Research 
Center, Palawan
 
sandy loam 


to: 	 (a) determine 

National Agricultural College, Aborlan, Palawan 	 the
 

in a Chromolacna odorata-infested
preplant treatments 

of cassava, maize, mungbean, and sweet
effect of several 


field on the growth and yield 

for 	 a
treatment operation 


potato; (b) identify a suitable preplant 

the shift of weed species on a
 

field; (c) determine
chromolaena-infested 

the economics of production of
and (d) analyze
chromolsena-infested field; 

which were affected by the


and sweet potato 


in a chromolaena-lnf'sted

cassava, maize, mungbean, 


field. No
 
treatments 


were observed regarding the dry
selected preplant 
 wt. of
 
differences 
among treatments 


cassava plants 
after emergence
of C. odorata as mulch in 
had the heaviest dry stubble. Cassavacassava. The use 


produced the tallest plants and 
the other crops; however,
 

to P seemed to be lcss pronounced than 
response 
 The CEC, OM
of cassava plants.
to the vegetative stage 


(%), and exchangeable Ca and Mg values did not differ among crops within
this 	could be due 


C. odorata contained the highest 2 
the preplant treatment. The leaves of 


values of N, P, and K. C. odorata grew notably 
in association with cassava.
 

species regardless of crops grown

The most common ond predominating weed 


crustaces, Cyperus iria,
conyzoides, Lindernia 
were C. odorata, Ageratum 
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4

and F mbristylis dichotoma. C. odorata and A. conyzoides 
were found to be
 
persisten in varying no. of population. Shift In weed species and weed 
compositloa were affected by the preplant treatments. Merremia tridentata 
and Ileperoulia pellucida were eliminated in all crops. Weed composition
changed with the appearance of many annual broadleaves, grasses, and sedges 
such as L. crustacea, Phv I laltus amarlis Ludwighi octovalvls, Scoparia
dulcis, Vernenia c inerea, Starchytarpeta lamaicencis, ' leusloe t1ndica, 
Paspalum notatum, and C. iris. Plants grown under complete removal of C. 
odorata, the use of C. odorata as mulch, and the addition if C. odorata Tn 
cassava, maize, mungbean, and sweet potato gave the t,1lles t cost of 
production. Cas sava .nnd sweet potato produced a prof i l1e gain In 
chromolaena-infested field. The crops als require] tile lowest amiount of 
inputs to produce a kg of tube- yield. (Athor's summary) D)02 

0264 
184Q0 IoPFZ Z.. M.; VAZQI!FZ B., F. 1982. Influencla de Ia densldad de 

poblachion en el rendimiento y crecimlento de las rakees tuberosas de 
yuca, Hanlhot esculenta Crantz. (Influence of population density on the 
growth an1 yield of cassava roots). Centro Agricola 9(1):59-67. Span., 
Sum. Span., Engl., 8 Refs., Illus. 

Cassava. Field experiments. Planting. Spacing. Crowth. Dry matter. Foliage. 
Tubers. Plant assimilation. Tuber productivity, leaf area. Vene7uela. 

The Influence of population density (37,037, 18,500, 12.300, and 9220 
plants/ha) on tile growth and yield of roots of cassava var. SeFiorita was 
studied at tile Alvaro Barba Fxpt L. Station of tIle I. Central (Cuba).
Different var. may vary considerably i the Ir response to planting
distance. Var. with vertical leaf position, like Sefiorita, give higher 
yields in comparilson with var. with horizontal leaves. Foliage and root ID1 
were determined at 2. 3. 5, 6, 8, ani 10 m. Leaf area was estimated on 
the basis of the ratio leaf area:leaf P. A population density of 18,500
plants/ha In this var. resulted In adequate foliage development that at the 
same time allowed an effective NAR in order to attain high root vtells. 
(Author's summary. Trans. by I.M.F.) D02 

0265 
18491 LOPEZ Z., H.; VAZQIJEZ B., E. 1982. Influencla de la profundldad 

de planraclin on el crecimiento y rendilmiento de las raices tuberosas de 
yica Hanlhot esculenta Crantz. (Effect of planting depth (in the growth 
an iyield of cassava roots). Centro Agricola 9(1):31-30. Span., Sum. 
Span., Eng ., 7 Refs., Illus. 

Cassava. Plantilng. Tuber development, leaf area. Dry matter. Foliage.
Tubers. l'lant ass imi lat ion . Tubder product ivi ty . Fie Id experiments. 
VeneE7,u la. 

The effect If plant ing depth (5, 10, I, and 20 cm) on the growth and 
development of cassava roots was studied In a brown still with ,'arhonate at 
tileAlvaro Barba Expt I. Station, U. Central (Cuba). Plant Ing lepthis (f 5-20 
cm did lot affect leaf development nor planting cycle; Iwever, its
Influence on root development was considerable. With a 5 cm depth higher 
root produiction was ohtaned, while depths of 21 cm produced physiological 
disorders In the development of new stemily, inducing elongation and 
weakening tilestem from the growing point tip to the grond surface, thus 
lmpedirg circulation this of the stem.It, part Growth parameters, dynamics 
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(Author's
also determined.
DH, and NAR values were 
of the foliage and root 


summary. Trans. by L.M.F.) 
D02
 

0266
 
Ensayo de tecnologla me1983.
SAMANIEGO, V.H.
18980 VALAREZO M., C.; la
de
1. Influencia 


jorada a nivel de 
 experimentos:
finca en yuca; 

6 2. Efecto de is posici6n de is
 
n de yuca sabre el rendimiento.
poblaci 6
6 yuca. (On-farm cassava


Is producci n de
is plantaci n sobre
estaca en of cassava
1. influence
technology; experiments:

trials on improved 


cutting position at planting on
 
on yield. 2. Effect of 6
population n
Ecuador, Subcomisi
 

Proyecto Zamora-Nangaritza. Loja, 6
 cassava yield). 
 Publicaci n
 
Ecuatoriana 
 de Desarrollo Agropecuario.


Predesur. Gerencia 

Sum. Span., Engl., 9 Refs., Illus.
 

7. 23p. Span.,
no. 


Spacing. Cuttings. Root system.
 
Technology evaluation. Planting.
Cassava. 


Tuber productivity. Costs. Ecuador.
 

in the valleys of the
 
the most important staple food crops


Cassava, one of in an area ranging

Er -4or, is cultivated 


Zamora and Nangaritza Rivers, 

The Research and Extension
 

from 800 
 yiel s of 7 t/ha.
to 1200 ha, with av. 

cza Integrated Rural Development Project
 

Subproject of the 
Zamora-Nangar 

Ist expt. studied the effect of
 

in cas.,ava. The

has carried out 2 expt. 4
with 

cassava population 
on yield on recent and old alluvial soils, 


5000 plants
 
different treatments (DI, 10,000; D2, 8000; 
D3, 6000; and D4, 


a randomized
4 replications, arranged in 

16 kg NPK/ha, reap.
of local var. Embayecana/ha) and 


the plots received 66, 26, and 

block design. All area. The
 

were those currently used in the 

Cultural practices applied D1.
with the treatment
roots was obtained
of marketable
highest no. 


than 50% marketable
 
However, the lower populations yielded relatively 

more 
D1.
 

33 t/ha, was obtained with treatment 

roots. The highest mean yield, 


their mean yields

and D2 were statistically similar,


Treatments D4, D3, 

2nd expt. studied the effect of the
 

and 28 t/ha, reap. The

being 22, 24, 


cassava yield, easiness for harvesting, and
 
cutting position at planting on 
 recent
on well-drained,
trial was carried out 


positions (vertical, horizontal, and
size and shape of roots. The 


with 3 treatments
alluvial soils or 

a randomized block design. All
 

oblique-45*) and 4 replications, arranged in 

reap. Cultural practices


20, and 16 kg NPY/ha,

of the plots received 66, 


statistically
 
applied were those currently used 

in the area. There were no 


Yields of marketable roots were
 
significant differences regarding 

root no. 

35 t/ha, was


The highest production.

at the 0.05 level.
significant 


while the vertical and oblique
 
with the horizontal position
obtained planted vertically
t/ha, reap. Harvesting roots 


positionE yielded 32 and 27 


was more difficult. (Author's summary) D02
 

0267
 
de sei herbicides 
en yuca


1982. Evaluaci6n
18925 VELASQUEZ, E. 
 sur de Anzogtegui.
en sueloq de sabana del 

(Manihot esculenta Crantz) 


soils of southern
in savanna
in cassava
six herbicides
(Evaluation of 

Yuca, Maracay. Venezuela, 1980.
 

Auzo~tegui). Sum.
In Seminario Nacional de 


la Facultad de Agronomia. Alcance no. 
31:305-318. Span., 


Revista de 


Span., Engl., 8 Refs.
 

Tuber productivity.
Field experiments.
Herbicides. 


Germination. Cuttings. Timing. Venezuela.
 
Cassava. Weeds. 


effect of 6 herbicides on weeds
 
carried out to evaluate the


An expt. was 

of the state of Anzo~tegui,


grown in savanna soils 

present in cassava 
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,

Venezu i. Prometryn, ametryn, fluometuron, diuron, and simazine were 

applied at 2 and 3 kg/ha preemergence, and trifluralin at 3 and 4 l/ha, 
the use of
incorporated into the soil before sowing. Results show that 


fluometuron, trifluralin, ametryn, and diuron was positive and feasible in 

cassava, without damaging the canopy and sprouting. These products exerted 

a good weed control, especially of gramineae, thus favoring root 

production. Simazine was toxic for cassava, severely afftnting plant 

foliage, young branches, budding, and root production. Trifluralin was 

found to have a long residual effect on gramineae. (Author's summary) D02
 

See also 	 0235 0318 0373 0374 0379 0387 0388 0389
 

0391
 

D03 Energy 	Productivity and Yields
 

0268
 

17517 REYES, R.D. 1978. Ensayos preliminares en el rendimiento de clones
 

de yuca nacional y extranjera. (Preliminary yield trials of local and
 

introduced cassava clones). In UnIversidad de Panam5. Facultad de
 

Agronomia. Progresos de labores de investigaciones agropecuarias
 

1976-1977. Panam5 City, Panam5. pp.179-187. Span.
 

Cassava. Field experiments. Clones. Cultivars. Tuber productivity. Panama.
 

A comparative yield trial was conducted at the Centro de Investigaci6n y 
Ensefianza Agropecuaria in Tocumen, Panama, with 3 loci-! clones (7, 14, and 
21) and 4 var. Introduced from Colombia (CHC # 84, CMC # 39, CMC # 76, CMC 

# 15). Introduced var. yielded less (25.70-32.65 t/ha) than the local 
clones (29.18-37.72 t/ha) and their cooking characteristics were inferior. 
(Summary by 	 L.N.F.) D03 

See also 0255 0263 0264 0265 0266 0267 0276 0305 
0313 0315 0318 0319 0320 0321 0322 0325 
0372 0373 0374 0380 0384 0391 

D04 Postharvest Studies
 

0269
 
18412 RICKARD, I.E. 1981. Biochemical changes involved in the posthar

vest deterioration of cassava roots. Tropical Science 23(3):235-237.
 
Engl.. 12 Refs.
 

Cassava. Tubers. Deterioration. Biochemistry. Post-harvest technology.
 
Analysis.
 

The results of expt. regarding the biochemical changes occurring during the
 
nonpathological postharvest deterioration of cassava roots are summarized.
 
Cassava roots injured by a transverse cut and stored under high humidity
 
(80-90Z) conditions formed a blue-green and brown pigmented layer
 
chemically associated with the presence of phenols and lignin-like
 
material. The cytochemical study of the colored deposits showed
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carbohydrates. lipids, and lignin-like material in association with free
 

Biochemical analyses indicated
 
phenols (leucoanthocyanidias and catechins). 


changes in the phenolic constituents of the roots following injury, but 

due to the production of scopoletin and
increased fluorescence was mainly 

by the formation of a periderm in tile
scopolin. These changes were followed 

low humidity (45-55%) conditions a 
roots with lignified cell walls. Under 

instead a thick white layer developed.colored periderm was not formed, 

Increases in scopoletin, leucoanthocyanidins, and catechius did not remain 

root preceding the development of vascularlocalized but spread down the 
and storage parenchyma discoloration. Thi was accompanied by localized 

increases in the activity of polyphenol oxidase and peroxidase. Some of the 

observed in the colored material werelignin-like cytochemical responses 
due to condensed tannins derived from leucoanthocyanidins and catechins. 

These expt. indicate that postharvest deterioration commences as a 
by EIITEC. Trans. by I.H.F.) D04nonspecific response to wounding. (Summary 

See also 0374 0391
 

EOO PLANT PATIII.OGY 

E02 Bacterioses
 

0270 

19285 BUTARE, I.; BANYANCABOSE, F. 1982. Effects of soil fertility on 
crops in Eastern Africa,
 

Kigali, Rwanda, 1980. Proceedings of a workshop. Ottawa, Canada,
 
cassava bacterial blight in Rwanda. In Root 

pp.53-55. Engl.,International Development Research Centre. IDRC-177e. 

Sum. Engi.
 

Cassava. Soil fertility. Xanthomonas manihotis. Rwanda.
 

The ecological factors that influence the seriousness of bacterial blight 
discussed. Field observations
caused by Xanthomonas cassavae in Rwanda are 


have indicated that the disease Is most serious where the soil is poor, 

gravelly, and sandy; therefore, expt. were conducted to determine the
 

of soil fertility on bacterial blight. Results showed that bacterial
effect 

blight was most prevalent in sandy clay or clayey sand soils, with a low
 

fertility throughlevel of fertility and deficient In 1' and K. Increased 

the addition of nutrients did not prevent infection but hindered disease 

development. (Author's summary) E02 

0271
 

18484 CIIERIAN, M.T.; MATIIEW, J. 1981. Influence of age of plants on
 

blight incidence and development. Agricultural
cassava bacterial 

Research Journal of Kerala 19(l):116-117. Engl., Sum. Hal., 5 Refs.
 

development. Xanthomonas manthotis. Pathogenicity.
Cassava. Timing. Plant 

India.
 

aField inoculation showed that l-mo.-old plants of cassava var. 11-165 had 

higher rate of infection by Xanthomonas campestris pv. manihotis than
 

plants aged 2, 3, 5, 7, and 9 m. The Infection rate was similar at 4-9 m. 

1-3 mo. old. There was a negative correlation
 

between the age of plants and disease incidence (r - -0.6249) and
 
but less than In plants 
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development (r - -0.7147). 
Max. disease incidence and development therefore
occurred in early growth stages (1-3 mo.). (Summary by Review of Plant 
Pathology) F02
 

0272 
18904 IKOTIIN, T. 1982. 
 The surv',,1 of Xanthomonas manihotis (Arthaud-
Berther) 
Starr in the soil. Fitopatologia Brasileira 7:29-36. 
 EngI.,


Sum. Engl., Port., 24 Refs., Illus.
 

Cassava. Xanthomonas manihotis. Soil analysis. Colombia.
 

Survival of Xanthomonas manihotis was poor in all 3 Colombian soils that were tested (CIAT, pil 6.8; lamundi, pHt 4.2; Popayan, pil 4.5), but wasbetter in near-neutral than In acid soils. Both water-saturation anddesiccation greatly decreased the longevity of X. manihotis in soil. Below1.0 x 10 bacterial cells/g (fresh wt.) of soil, cassava leaves were
infected from soil splashes in the field or by leaf spraying in thegreenhouse. Regular hoeing of surface soil to expose soil and bacteria to 
the sun and cause dessication will probably 
decrease X. manihotis
populations and disease incidence greatly Removal and burning of infected

plants in the field and the use of heaLL-v bacteria-free cuttings asplanting material are recommended for preventing the 
spread of X. manthotis
to new plantheions and from one season to another. (Author's summary) E02 

027318991 MARCANO R., H.; TRUJIILLO P., G. 1982. Bacteriosis de la yuca;
identificados algunos aspectos epidemiol6gicos del pat6geno que pueden
utilizarse para dismInuir los daiis ocasionados par la enfermedad.
 
(Identification 
of some epidemiologic,l aspects of the pathogen of 
cassava bacterial blight that can be used to 
reduce damage caused by the 
disease). Fonaiap Divulga (Venezuela) 1(6):12-13. Span., Illus. 

Cassava. Xanthomonas manilhotis. Disease control. Cultivars. Resistance.
 
Venezuela.
 

In epidemiological 
surveys of CBB (Xanthomonas campestris pv. manihotis),

Amaranthus sp., Panicum fasciculatum, Sida sp., Sorghum halepense, and
several species belonging to the Euphorbiaceae family were identified as
alternate hosts of the pathogen. Rainfall and rainfall distribution consti
tute the most important climatic factor affecting 
disease incidence and
severity. Infected material should be destroyed and 
healt ;v planting
material and resistant or tolerant var. such as 
Brasilera, H VEN Clon 7,and Chapapotera Negra should be used. (Summary by J.L.S. Trans. by I..H.F.) 
E02
 

0274
18959 NAIR, R.R.; PAII.Y, P.V.; HENON, M.R. 
 1981. Symptomatology and
etiology of bacterial blight 
of cassava (Manihot esculenta Crantz).

Agricultural Research Journal of Kerala 19(1):59-62. 
 Engl., Sum. Engl.,

Hal., 15 Refs., Illus.
 

Cassava. Xanthomonas manihotis. Symptomatology. Etiology. India.
 

The symptom-itology and etiology of 
CBB, reported in Trivandrum, Kerala

(India) 
 In 1975 and since then in other regions of Kerala and In
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Nadu, are discussed. Symptoms were leaf
Kanyakumari District, Tamil 


blighting, defoliation. dieback, necrosis of the stems, root rot, and 

bacterium was isolated and itq pathogenicity 

by artificial inoculation. Based on the n>rphological,
wilting. The causative 

established 

physiological, and biochemical characteristics of the bacterium and the 

by it, the pathogen causing CBB was identifiedsymptoms produced as 

Xanthomonas manihotis. (Author's summary) E02 

0275 

19284 ONYANGO, D.M.; MUKUNYA, D.M. 1982. Distribution and importance of
 

Xanthomonas manihotis and X. cassavae in East Africa. In Root crops in
 

Eastern Africa, Kigali, Rwanda, 1980. Proceedings of a workshop. Ottawa,
 
6 8
 

Canada, International Development Research Centre. IDRC-177e. pp.5 -5 ,
 

122-128. Engl., Sum. Engl., I Ref. 

Cassava. Xanthomonas manihotis. X. cassavae. Kenya. Malawi. Tanzania. 

Rwanda. Uganda. 

The diseases caused by Xanthomonas manihotis and X. cassavae are currently 

referred to as CBB. Although the symptoms of the diseases do overlap, some 

distinctive features can be observed, and the bacteria can be identified on
 

the basis of the symptoms of the diseases they cause. Both species have 

been reported in East Africa, probably introduced from West Africa via 

Central Africa. However, surveys (1976-77 and 1978-79) in cassava-growing 

areas of Kenya have indicated that X. manihotis is probably more important 

than X. cassavae in the region. (Author-q summary) E02 

0276
 

PINO, .].A. 1980. Estudio del efecto del aiublo bacterial
18992 

(Xanthomonas manihotis) sobre los rendimientos en yuca (Manihot 

esculenta). [Effect of bacterial blight (Xanthomonas manihotLis) on 

cassava yields]. Ciencia y r6cnicji en In Agricultura: Viandas, 

flortalizas y Granos 3(2):95-100. Span., Sum. Span., Engl., 8 Refs. 

Cassava. Xanthomonas manihotis. Cultivars. Tuber productivity. Cuba.
 

The effects of bacterial blight (Xanthomonas manihotis) on the yields of 

cassava clones Seiioritn and Pinera were assessed during the II mo. of its 

growth cycle at the Centr de Mejoramiento de Semillas Ag5micas Fructuoso 

Rodriguez in Villa Clara, Cuba, during 1976-77. Both clones were more 

susceptible to the di ,ease during the Initial growth stages. Yields 

decreased between 20-5ft. Planting should take place between Nov.-Jan. so 

that the 1st mo. of grwth do not coincide with the rainy season. (Author's 

summary) F02
 

0277
 

18113 MABANZA, J. 1980. Essal d'isolement de clones de manioc (Manihot 

esculenta Grantz) en vtied'isoler ulterieurement aes clones resistants a 

In bacteriose. (Attempt at isolating cassava clones with a view to the 

eventual isolation of clones resistant to bacteriosis). Montpellier, 

UniversitE des Sciences et Techniques du Languedoc. 61p. Fr., 42 Refs., 

Illus. 

Cassava. Clones. Selection. Resistance. Xanthomonss manihotis. Plant
 

tissues. Tissue culture. Morphogenesis.
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The feasibility of obtaining whole cassava 
plants from cuttings of diverse

origin 
was studied as a lst step to isolating plants resistant 
 to
 
bacteriosts through tissue 
 culture in order to obtain disease-free

material. Cassava var. MM 78, Malela 
1, MA 255, and Ci were studied. A

Murashige and Skoog culture medium was used. The development of cuttings
from var. Malela I and MM 78 
took less time 
(15 days) than that of cttings

from MA 255 (15-20 days). Better callus growth was observed in calturemedia with conch, of 0.5 and 0.1 mg BAP and NMA/, resp. Whole plants were 
not obtained from. the callus of internodes, petioles, and limbs. On the
 
contrary, several whole plants were obtained from only one, stimulating the
development of ax.llary buds without eliminating the terminal bud. Callusgrowth initiated In the culture medium with concn. of 0.5, 1.0, and 0.1 mg
BAP, NAA, and GA/!. resp. Leaf development occurred in a medium with O.,
and 0.2 mg BAP and NAA/I, reap. Roots formed in a medium with 0.05 .ngNAA/l. To transfer seedlings to the greenhouse, a sterile vermiculite
medium with Murashige and Skoog mineral solutions was used. (Summary by
S.B. Trans. by L..M.F.) E02 

0278
 
19238 MANICOM, B.Q.; BECKER, M.M.; 
 DESCHO)T, C. 1981. 
First report of
 

cassava bacterial blight 
in South Africa. Phytophylactica 13(4):195-196.
 
Engl., Sum. Engl., Afr., Fr., 
4 Refs.
 

Cassava. Xanthomonas manihotis. South Africa.
 

Bacteria isolated from diseased cassava 
plants in cassava growing areas of
Natal and the Transvaal gave symptoms typical 
of CBB on inoculation.

Physiological and biochemical 
tests confirmed the identity of 
the pathogen
 
as Xanthomonas campestris pv. manihotts. (Author's summary) E02
 

0279

18909 RONDON, A.; APONTE, A.; CUEVARA, Y. 1982. Enfermedades de impor

tancia econ6mica de Ia yuca (Hanihot esculenta Crantz) en Venezuela. 
(Cassava diseases 
of economic importance In Ifenezuela). In Seminarlo
Nacional de Yuca, Maracay, Venezuela, 1980. Revista de la Facultad de 
Agronomfa. Alcance no. 31:131-134. Span., Sum. Span., 3 Refs.
 

Cassava. Sphaceloma manihoticola. Erwinia carotovora. Venezuela.
 

The Plant Pathology Section of Centrothe Naclonal de Investigaciones
Agropecuarias (Venezuela) is conducting 
a study on 
major cassava diseases.

The fungus Sphaceloma manhoticola and bacteria of the genus Erwinia app.,one o! them Identified as E. carotovora, were observed. The dissemination
of these pathogens was initially determined and their pathogenicity wasverified through lab. and 
field trials. Currently promissory cv. resistant
 
to superelongatin are 
being selected and trials are conducted with several

chemical products in an 
Intent to obtain products like captalol, which

eradicates pathogens from cassava cuttings. (Author's summary. trans. by 
L.M.F.) E02
 

0280
19227 SERPA R., C.A.; ESPINOSA B., P.R. 1976. Tratamiento de estacas 
con 
agua caliente para el control de In bacterlosis CBB (Cassava blight

bacterium) en dos variedades de 
yuca (Manihot esculenta). (Treatment of

cuttings with hot water to control cassava bacterial blight in two 
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cassava varieties). Tesis Ing. Agron. Santa Harta, Colombia, Universidad
 

Tecnol6gica del Magdalena. 52p. Span., Sum. Span., Engl., 17 Refs.,
 

lilus.
 

Cassava. Xanthomonas manihotIs. Pathogenicity. inoLrulation. Cuttings. 

Disease control. Hot water treatments. Timing. Symptomatology. Colombia. 

The effect ol tie utilization of 2 heat treatments and 4 exposure times on 

cassava c~itt i:gs infected with CBB (Xanthomonas manihotis) is studied in a 

trial conducted by the UI. Tecnol6gica del Magdalena (Colombia) In 

collaboration wiLt the Carihia Exptl. Farm of the Institute Colomblano 

Agropecuario in 19,. The pathogen was isolated from leaves of diseased 

plants and the pathogenicitv test was applied. Cuttings were then taken 

from diseased and healthy plants of cassava var. 10-70 and 1t-34. Tile 

isolated bacteria were inoculated onr cuttings from healthy plants by 

rubbing with a cotton swab moistened in tile bacterial suspension. Before 

planting the cuttings were surbmerged in rot water (52 and 56°C) at 4 times 

of exposure (2, 5, 1o, and 20 mini) . leaves were assessed imred lately after 

crop germinat ion ard were rated according to a scale establ ished that goes 

fror 0 to 4 degrees of infect ivity. Days after germination samples were 

taken of the stem and placed in petri dishes containing nutritive agar-TZC. 
Here tire pathogen grew, showing the Inefficiency of these treatments. RH 
and rainfall p!aved ilr important role In the development of the disease. 
(Author's summary. Trans. by L.M.F.) E02 

0281
 
18918 TRIT.II IO, G.E.; SUBERO, 1_1.; IUCIANI. J. 1Q82. Evalnaci6n pre

liminar de algtinos clones de yuca (Manthot esculenta Crantz), del banco 

de germoplasma de la UCV, al aiiublo bacterial por Xanthomonas manthotis.
 

(Preliminary evalation of some cassava clones from tire germplasm bank 
of the UnIve'sildad Central de Venezuela regarding bacterial blight 

caused by Xarthrmorras manihotis). In Seminario Naclonal de Yuea, 

Maracay, Venezuela, 1980. Revista de Ia Facultad de AgrononmIa. Alcance 

no. 31:231-239. Span., Sum. Span., 9 Refs., Illus. 

Cassava. Clones. Resistance. Xanthomonas manthotis. Venezuela. 

The performance of 29 cassava clones from tire germplasm bank of the
 

Unive-sidad Central de Venezuela at Maracay under tile attack of bacterial 
blight (Xanthomonas manihotis) was assessed inder lab. conditions at tle 

Faculhy of Agronomy. Inoculation consisted of spraying plants with a concn. 
of 10 bacterial cel ls/ml and then placing these plants in wet chambers for
 

48 I. Data were recorded 14 days after inoculation and evaluation continued 
for 3 wk. All the tested clones were affected by bacterlosis to a greater
 

or lesser extent. Clores UCV-2332, 2459, 2484, and 2338 were tire most 

resistant, showing few angular leaf spots. Clones UCV-2271, 2347, 2385,
 
2364, 2483, and 2558 had angular leaf spots and extensive blight of tire 

lower leaves. Clones IICV-2292. ?627, 2621, 2221, 2320, 2350, 2534, 2592,
 

2595, 2607, 2608, and 2609 'ere severely affected by tirebacterium, showing
 

leaf blight and a high degree of defoliation as well as spots on the stem; 

clones UCV-2106, 2112, 2321, 2389, 2486, 2386, 2323, and 2318 showed blight 
and defoliation of almost all the leaves and dieback. (Author's summary. 
Trans. by L.M.F.) E02
 

0282
 

18917 TRUJILIO, G.E.; TRUJILLO, L.V. 1982. Xanthomonas manthotis re

sistente a rifocina, una herramienta para el estudio del afiublo
 

bacterial. (Rifamycin-resistant Xanthomonas manilhotis, a tool for the
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study of bacterial blight). In Seminario Nacional de 
Yuca, Maracay,

Venezuela, 1980. Revista 
de la-Facultad de Agronomla. Alcance 
no. 31:

219-229. Span., Sum. Span., 16 Refs., Illus.
 

Cassava. Xanthomonas manihotis. 
Isolation. Antibiotics. Laboratory experi
ments. Venezuela.
 

Several isolates of Xanthomonas manihotis (Xm), resistant to the antibioticrifamycin, were selected for their similarity with type isolates and theirutility as possible tools in the study of CBB. A rifamycin-resistant
isolate (1,.),to frow Xm,, and another 

similar to lype isolates in numerous -- [2
 

Xm-I '231uu R , from Xm , were found to he 
bacteriological trials, growing at thesame rate in culture media and on cassnva leaves. They also 1'ad the samevirulence as their resp. original isolates. The indicator rifamycin in PDAallowed the selective isolation of R22 and R2 from cassava leaves andstems previously inoculated 
with tire bacteria. The rifamycin medium


inhibited all other contaminating bactcria present on 
the leaves and stems.Normally 60 mg rifamyclin were used for each liter of medium. Although R22and R23 grew well tp to a cocn. of 350 kg rifamycin/l of culture medium 
35 mg of cycloheximide were added per liter in order to reduce the growthof fungi and yeasts. The indicator rifamycin was stable when bacteria grewon the leaves ail stems, and in culture media in the lab. Reversion tosensitivity to the antibiotic was not observed. (Author's surmary. Trans. 
by L.M.F.) E02 

See also 0249 0314 0325 0373 0374 0387 
 0391
 

E03 Mycoses
 

0283
18905 
 ALMLiDA, O.C. DE; OLIVEIRA, G.H.1. DE; RIBEIRO, R. DE L.D. 1987.
Nova doenca da mandioca causada per Cylindrocladium clavatum. 
(A new
disease of 
cassava caused by Cylindrocladium clavatum). 
Fitopatologla

Brasileira 7(1):145-147. Port., Sum. Port., 
Engl., 5 Refs., Illus.
 

Cassava. Cvlindrucladiurm clpatum. Symptomatology. Brazil.
 

A new fungal disease of cassava was reported in Sanza Cruz, RJ, Brazil.
Disease symptoms were tissue 
rot in the collar region, next to the cuttings

which turned black. 
This was tallowed by root necrosis, ye!lowing and
dropping of the leaves, wilt, and death. In tire rotten stem areas a whitefungal mass formed by conidia, conidlophores, and vesicles produced by te
pathogen, identified as Cvlindrocladium clavatun, 
was commonly observed.
 
(Author's summary) E03
 

0284
19234 BATISTA, U.C.; FERREIRA, F.A.; SILVEIRA, AJ. DA 
 1082. Incidencla
 
severa da ferrugem (Uromyces manihotis lenn) 
em tren cultivares de

mandloca (Manihot esculenta 
Crantz) em Vlcosa-MG. 
 [Severe incidence of
rust (Uroyces manihotis) 
on thret cassava cultivars in Vicosa-MG].

Fitopatologia Brasileira 
7(I):125-128. Port., 
 Sum, Port., Engl.. 3
 
Refs., Illus.
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Cassava. Uromyces manihotis. Cultivars. Resistance. Brazil.
 

Of 24 cassava cv. planted in exptl. plots at the U. Federal de Vicosa, MG,
 

Brazil, severe attack of rust (Uromyces manihotis) was only observed in cv.
 
Preta de Quilombo, Baiana, and germplasm no. 42 at the end of the rainy
 
season. (Author's summary) E03
 

0285
 
18989 MAKAMBILA, C.; BAKAIA-KOUMOUNO, L. 1932. Inoculation artificielle
 

des tiges de manioc avec Colletotrichum manihlotis Henn. (Artificial
 
inoculation of cassava stems with Colletotrichum manihotis). Agronomie
 
Tropicale 37(2):172-175. Fr., Sum. Fr., 5 Refs., Illus.
 

Cassava. Stems. Inoculation. Clomerella manihotis. Congo.
 

Colletotrichum manihotis is the pathogen of cassava anthracnose, a disease 
widespread in cassava growing areas In Africa. A method of artificial 
inoculation was developed to study the behavior of new improved cassava 
genotypes to some C. manihotis . The currently used methods to 
infect some host plants with other speces of Colletot:ichum genus and 
which consist in putting or spreading oat a conidium suspension on the 
plant did not prove to be efficient 1r infecting cassava stems with C. 
manihotis. The new method of artificial inoculation of cassava stems 
developed consists in putting a conidlum suspension or an agar-agar pellet 
4 mm in diameter containing some mycellum and conidia on a part of the stem 
where cells had been previously Injured. Moreover, a very high humidity
 
rate is required for the inoculation to be successful. (Author's summary)
 
E03
 

0286
 
18903 PONTE, J.J. DA; FRANCO, A.; SILVEIRA, L.M.; FONTELES, R. DE C.;
 

BASTOS, J.A.M. 1982. Podridao seca da manlcoba, Manihot glaziovii
 
Muell. (Dry root and stem rot in Manihot glaziovii). Arg. Fitopatologia
 
Brasileira 7:51-54. Port., Sum. Port., Engl., 4 Refs., Illus.
 

Cassava. Manihot glaziovil. Dtplodia manihoti. Disease control. Brazil.
 

A new disease of Manihot glaziovii was reported in the state of Cearg,
 
Brazil. Pathogenicity tests carried out under lab. conditions by
 
inoculating seed cuttings indicated that the fungus Diplodia manihotl was
 
the causal agent of the disease. Disease symptoms are described and some
 
control measures suggested. Among these are disinfecting the storage sites
 
with 6% copper sulfate, selecting healthy cuttings for seed, treating these
 
cuttings with benomyl and captafol, and storing cuttings in cool and well
 
ventilated sites. M. glaziovii Is a native plant of Cear5 and Its economic
 
importance derives from rubber production. (Author's summary. Trans. by
 
L.M.F.) E03
 

0287
 
18443 PUNIT!ALINGAM, E. 1982. Diaporthe manihotis. CMI Descriptions of
 

Pathogenic Fungi and Bacterls no.734. 2p. Fngl., I Ref., Illus.
 

Cassava. Diaporth2 manthotis, Symptomatology. Disease transmission.
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Diaporthe manihotis Punithalingam (conidial state: 
I'homopsis manihotis) isdescribed. Illustrations 
are also included. The pathogen has been recorded
 on cassava in Ethiopia, Nigeria, 
India, Colombia, Central America, and the
West Indies. In early stages of infection the visible symptoms are palegreen, watersoaked, small road spots on young cassava leaves and petioles.Severe attack leads to defoliation and infection spreading to the stem. Thepathogen is probably dispersed by watersplashed conidia. (Summary by
J.L.S.) E03 

0288

1d435 ROY, A.K.; 
 SAIKIP, B.K. 1978. 
 Leaf blight of tapioca caused by
Periconia manihoticola. 
 Current Science 47(24):970. Engl., 3 Refs.
 

Cassava. Periconia manihcticola. Cultivars. Resistance. India.
 

Cassava leaf blight caused by Periconia manihoticola is reported for theIst time In the Old World in lorhat, India, in plots planted to cassava cv.11-97, 11-2304(5), 11-3641(2), 11-1687(1), 11-4, H-312, Rani, 11-43, and 11-226.Iisease symptomatology is described. Cv. 11-97 was highly susceptible and11-41 and 11-226 tess susceptible. (Summary by L.M.F.) E03 

17108 ZEIGLER, R.S.; LOZANO, 
0289 

J.C. 1983. The reiitjonship of some Elsinoeand Sphaceloma species pathogenic on cass va ano other Euphorbi ceae inCentral and South America. Phytopathology 73(2): 293-300. Engl., Sum. 
Engl., 23 Refs., Illus.
 

Cassava. S haceIoma manlhoticola. Elsinoe. Pathogenicity. Inoculation. 
Symptomatology.
 

Isolates of Sphaceloma and Elsinoe spp. were collected from Euphorbiabrasillensis, Eu. heterophylla, Eu. pulcherrima, latropha aconitifolia var.
 
p , Manihot carthaginensis, 
 and M. esculenta inDlominiican Republic, and Colombia. Mexico, Costa Rica, theFt. carthag nens is and J. aconitlfolia
var. papaya had not been reported previously as Sphaceloma 
 hosts, andcassava had not been previously reported as a host of Elsinoe spp. Aconnection betocen the Elsinoe from cassava with _Lhaceloma manihoticola isestabI (shed. Cross Inoculations demonstrated that some isolates werepathogenic on several euphorbtaceous species. Pathogenicity on cassava ofan isolate -f Elsinoe biasiliensis from Eu. brasiliensis was enhanced bvrp iso at Ion f rom cassavI. Cu It1ra I charac ter ist ics on PIDA ere notsufficiently different to aid In separating the species. ConIdIaldimensions on the same medium were not significantly different amongIsolates from Eu. brasiliensis, M. esculenta, H. caithagInensis, and 3.aconitifolla var. a No significant differences were found betweenIsolates from Eu. puicherrima an( Eu. ieerephylla, but each was different
from the other T. Sphac-loma 
 k S_. pinsettlac both produced large,pigmented, spindle-saped spores in addition to the more typical small,hyaline SpIaceloma conidia. In light of these studies, a c ombination ofseveral species Is proposed. S. puinsettiae and S. krugif are combinedunder S. SettaE. jatrophae, E. brasiliensis, and the Elsinoe foundOn cassava are combined under the name Elsiooe brasiliensis. (Author's

summary) F03 

See also 0279 0379 0387 0391
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E04 Viroses
 

0290
 
19267 ALAGIANAGALINGA1, M.N.; RAMAKRISHNAN, K. 
 1978. Effect of cassava
 

mosaic on photosynthetic pigments and photosynthesis. Auara 7/8:120-123.
 
Engl., Sum. Engl., II Refs.
 

Cassava. Cassava African 
mosaic virus. Photosynthesis. Plant pigments.
 
Plant physiology. India.
 

The influence of CAMD on photosynthetic pigments, with particular reference
 
to chlorophyll, on the activity of chlorophyllase, and on the photosynthe
tic rate was studied using cassava var. T. 108 plants under 
field condi
tions. CAMV-infected cassava 
leaves recorded lower carotene and chlorophyll
 
content than healthy ones. 
Diseased plants also showed a lower photosynthe
tic rate. (Summary by L.M.F.) E04
 

0291
 
18494 FAUQUET, C.: FARGETTE, D.; TIIOUVENFI,, J. C.; MONSARRAT, A. 1982.
 

Etude de Ia mosaique africalne du manioc. (Cassava African mosaic
 
disease). Abidjan, Cote d'Ivoire, Office de 
Ia Recherche Scientifique et
 
Technique Outre-Mer. 28p. Fr., 
Sum. Fr., Engl., 21 Refs., Illus.
 

Cassava. Cassava African mosaic virus. 
Epidemiology. Bemisia. Vectors.
 
Disease transmission. l)tiease control. Cassava programs. Ivory Coast.
 

The CAMD, one of the biological factors that most 
limits cassava productin

in Africa, is described. Its causal 
agent Is a geminivirus transmitted
 
either by cuttings or by whiteflies (Bemisia tabaci). To control 
disease
 
development, 
the mechanisms interacting during the epidemiological process

should be examined. The Ist 3 yr of 
this study were mostly dedicated to the
 
obtainment of disease-free cuttings and 
to elaborate reliable serological
 
assays. During the 
next 3 yr. the economical Impact of the dtease will be

assessed and natural sources the
of virus determined, contamination
 
%inetics and population dynamics 
of vectors also being studied. Factors
 
affecting these kinetics 
 will also be identified. Finally vat. and
 
multilocal trials should be conducted 
to enable an epidemiological model to
 
be determined, regardless of cropping conditions. (Author's summary) F04
 

0292
 
19283 GUTIRIE, E.J. 
 1982. Cassava mosaic disease. In Root crops In
 

Eastern Africa, Kigali, Rwanda, 1980. Proceedings of a workshop. Ottawa,
 
Canada, International Development Research Centre. 
IDRC-177e. pp.SO,

122-128. Engl., Sum. Fngl., I Ref.
 

Cassava. Cassava African mosaic virus. Cassava latent virus. Kenya.
 

A geminivirus has been isolated from cassava infected with 
CAND on the
 
Kenyan coast; 
 it is related but distinct from an earlier isolate from
 
western 
Kenya and requires different procedures for isolation. This newly

isolated virus Is probably 
a causal agent of CAND in eastern Kenya,

although it may not be the 
sole cause. (Author's summary) E04
 

See also 0252 0314 0325 0387 0391
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E06 Nematodes
 

0293
 
17112 CAVENESS, F.E. 
 1982. Root-knot nematodes as 
parasites of cassava.


IITA Research Briefs 3(2):2-3. Engl., Illus.
 

Cassava. Nematodes. Pest damage. Plant development. Nigeria. 

The problem of root kiit nematodes in cassava was evaluated at the International Institute of Tropical Agriculture (Nigeria). Seed was screenedgenetic resistance or susceptibility for 
to root knot nematodes, finding thatall families tec-od were susceptible to orone more species of the rootknot nematode. In greenhouse trials, light nematode infestations increasedplant height tip to IOZ but heavier infestations reduced plant height aEmuch as and52% also decreased tile wt. of root systems. In field trialsplants suffered reductions in plant height, stem and storage root wt. insoils with high nematode populations. (Summary by I.M.F.) E06 

FO0 PEST CONTROL AND ENTOMOLOGY 

FO1 Injurious Insects aad their Control 

029417110 ATU, 1.G.; OEKE, I.E. 1982. Cassava mealybug and green spider mite:
callwe eradicate or livc with the 
pests. NRCRI Newsletter 19:2-3. Engl.
I lus. 

Cassava. Phenacoccus. Mononychellus 
 anajoa.. Cultivars. Resistance. Insect

control. Mire control. Nigeria.
 

Surveys showed that the ca3saanmealybug (Phenacoccus spp.) and the greenspider mite (Hononyciellus canaloa) have established in 17 of tile 19 statesof Nigeria. Integrated control measures have been developed and theseinclude, among others, tile use of var. resistant or tolerant to tile greensolder mite (TMS-300017, 61342, 60741, 
 and 40764) and to 
 tile mealybug
(TMS-6177, 42025, 
60142, 61324, 4(2)1425, 1/42232, and 
U/41044). Chemical
treatment 
of planting material, roguing of diseased plants, and 
release of
predators are also recommended. (Sumnary by J.L.S.) FOI 

18497 BELLOTTI, A.C.; REYES, l.A.;
0295
 

VARELA, A.M.; CASTILIO, J. 1983. Elpiojo harinoso (Phenacoccus .p.) do la yuca; ina de Ins plagas agr!c,.nsms importante- vii el mundo. [The cassava mealybug (Phenacoccus spi.)one of the major agricultural ;pests In the worldl. C7all, Colombia,Centro Internactnnal de A',ricnltura Tropical. Serie Seminaries Internos2 4 SE'-5-83. p. Span., Su.. Span., 28 Refs. 

Cassava. Phenacoccus. Entomology. Biologicai control. Colombia. 

Cassava mealybugs constitute one of the major production problemscassava In Africa and the Americas. The species 
of 

already identified thatattack cassava in tileAmericas Include Phenacoccus manihoti, P. herreni, P.£22sY , and P. grenadensis. Since its introduction Into Africa, P.
manhoti has caused considerable yield losses in some regions, especialy 
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reported

Zaire. In the Americas, severe outbreaks of P. herrent have been 

in several areas (l Brazil. Colombia, and tile(ulanas. These 2 species are 

and tn plant dlamage symptoms but differ biologically.
similar taxonomically 

attack of oth species occurs on the growing
and severeThe in'itial most 

plant shoots. Plant reaction consists of a resetting
point of tite cassava 

apical leaves whic! resultr in a cahhage-like appearance of 
effect on the 

the caused by
the shoot. High meiilybug populations, together wit., stress 

of the shoots, shortening of 
drought, cause defoliation, deformation 

differstems. bionomics of both species
internodes, and distortion of The 

anti P. man!hoti reproducesherreni is bisexualin that P. 
on P. herreni show that the female 

partienogenetical lv. Biological studies 
stage. Tile complete life cycle 

passes througl I ins'ars betore the adult 
the


la ts 41(1.5 days. Males pa,,;sthrough 4 Instars before
from egg to adult 

the adult male is winged. The whole cycle lasts 29.5 
adult stage, in which 

enemies. Biological control 
days. 'Filecassava meal'€bug has numerous natural 

inCfer a healthy and economical control of the 
combined with resistance 
pest. Tables are included oin the life cycle of P. herreni and P. gossypii 

Var. M Cel II uinder lab. conditions, size and size 
on plants (if cassava 

on (i cassava under greenhotuse cond it ions,
increase of P. herreI 

qpp. in L.A., populat itonsof natural enemies 
hyperparasi tes if Phenacoccus 

enemies of P. gossypti
of the cas;sava meavmup" ill the I ield , ind natural 

and P. hetreni Ill l..A.and the Caribbean. (Author's summary. Trans. by 

I..M F,) FI 
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of control in the tropics.
18947 HRADER, L. 198. Recent trends insect 


Entomologia Experimentalis et Appl icata 31(1):111-120. Engl., Sum.
 

FrgI., Fr., 25 Refs.
 

gv. Insect control .Cassava. Entomol 


In the tropics must be oriented
 Efforts to Increase agricultural production 

in the Ist place t twarTds te sma II farmers' food crops. However, by 

efiorts have been orIented to tile
virtta I ly all researchtradIit ion 

crops, and conseqtuitlv current knowledge on pest control in
 

limited. Moreover, entomologists are
 so-called cash 


food crops in tie tropics is very 

on tie basts ,f Intensive agricultural prothtction systems. From a 
trained 


it that 
 ,isects can cause significant

selected ito.of examples It evident 

iod crops !ttch as rice, maize, cassava, sorghum, millet,

losses in major 


of insect control itncotton
er, 

ecosystems ill:;ct populatiot


pulses, and vegetables. lloe'.. the historv 


growing, for example, shows Lhat In trope el 
properly managed. Insect 

can be maintained at compaiativelv low levels when 
further development antiapplicationcontrol in the tropics -i'lIlead to tie 

he te surest way to achieve real 
of integrated pest cottrol, anId this Will 


the plant health sitution. (Author's summary) FOI

improvement in 

01297
 
1975. Manihot. (Cassava).


19266 BRUJNER, S.C.; SCARAMIZZA, L.C.; OTERO, A.R. 

In . Catslogo tie los tnsectos (fue atacan a las plantas econ6mi

cas de Cuba. iHabana ,La (,Cuba Acadesia tie C'.enc ias tie Cuba. 
1 204
 

pp.2O - . Span., llos.
 

Cassava. Injurious insects. injurious mites. Cuba.
 

Anartia Jatrophae guantanamo,
Insect pests of cassava recordd in Cuba are: 
F.


Atta Instlaris, Crvpoce)lpaIus marginicllts, ErinnyIs 
eiha, e 

F 
o t

ello, 
a , lepi dsaphc5hi rs t


Frankliniella cubensts, lagoc 
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biustus, Lonchaea chalybea, Pachnaeus litus, Tetranychua bimaculatus, and
 
Vatiga illudens. (Summary by J.L.S.) FOI
 

0298
 
18437 FPI'RESA BRASIIEIRA DF PESQUISA AGROPECUARIA. CENTRO DE PESQUISA
 

AGROPECUARIA DOS CERRADOS. 1982. Variedades de mandioca resistentes ao
 
percevejo de renda. (Cassava varieties resistant to lace bugs). in
 

• Relat6rio t6cnico anual do Centro de Pesquisa Agropecugria dos
 
Cerrados 1980-1981. PlanaltIna-DF, Brasil. v.6, p.94. Port.
 

Cassava. Vatiga ilhiens. Cultivars. Resistance. Brazil.
 

Cassava cv. )resentitr the highest degree of resistance to Vatiga illudens
 
are Cacau Vermel'o, Branca de Santa Catarina, Guaxup6, Pirassununga, and 
Sertaneja. Tiremost susceptible cv. are Mandioca Osso and Iracema. Infor
mation is included on the degree of damage caused by the insect, no. of 
-nmphs and adults on the leaves for each cv. (Summary by JI.,.S. Trans. by 

L.M.F.) FOI 

0299 
19506 GARCIA G., C.A.; BELLOTTI, A.C. 1980. Estudlo preliminar de la 

biologia y morfologia de Cyrtumenua bergi Froeschner, nueva plaga de Ia 
yuca. (Preliminary study on the biology and morphology of a new cassava
 
pest, Cyrtomenus bergi). Revista Colcmbiana de Entomologla 6(3-4): 
55-61. Span., Sum. Engl., Span., 5 Refs., Illus.
 

Cassava. Cyrtomenus bergi. Entomology. Colombia.
 

Tihe occurrence of a new pest Cyrtomenus bcrgi (Ilemi:tera:Cydnidae), 
commonly named the subterranean chinch brig or the small pox rug, in crops 
of cassava var. Chlro~a Gallinaza In the municpality of Caicedo-lra (Valle, 
Colombia) and in var. Barranquefia and Valluna in Saitander de QuIllchao 
(Ca'ca), is reported. This pest attacks cassava roots arid affects root 
quality. Given its in:cidence and potential as a pest, the biclogical 
aspects of tirepest. were studied under lab. conditions (av. temp., 23'C; 
R11, 65%) at CIAT L later apply adequate control measures. Insect stages 
are described In dtail. Adult chinch bugs have an oval body, are 7.1 mm 
long, dark brown to black In color, with spIned tibiae and the Ist pair of 
legs fitted for burrowing. The av, duration of the egg is 13.6 days. nymphs 
pass through 5 instars totalling 111.2 days, and adult longevity is more 
than 250 (ays. Damage caused by the nymphs and adult C. bergi is associated 
with the action of soil fungal pathogens, considerably deteriorating roots 
and thus reducing their commercial value. (Surnary by L.M.F.) FOI 

0300 
19280 l.ENA, K.M.; IIERREN, II.R. 1982. Biological control of cassava 

mealybug and cassava green mite: front-! ne release strategy. In Root 
crops in Eastern Africa, Kigali, Rwanda, 1980. Proceedings of a 
worksrop. Ottawa, Canada, International Development Research Centre. 
IDRC-177e. pp.68-69. 122-128. Eng)., Sum. Engl., 19 Refs. 

Cassava. Phenacoccus manihoti. Mononychellus tanajra. Biological control.
 
Predators. Africa.
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The biological control of the cassava mealybug (Phenacoccus manihoti) and 
the cassava green mite (Mononychellus tannins) is discussed. Although it is 
one of the most promising solutions, at present, however, there are not 
effective natural enemies in Africa. They must be identified in, and 
imported from, South America where the 2 pests are indigenous. Tie 
International Institute of Tropical Agriculture has undertaken this work, 
and some Progress has already been made. One species of predator imported 
during tile 1st phase of tire efforts is being successfully mass-produced and 
will soon be released against the mealybug. The release may be done at the 
front as well as inside infested areas. (Author's summary) FOI 

0301 
19282 I,FUSCIINER, K. 1982. Pest control for cassava and sweet potato. In 

Root crops in Eastern Africa, Kigali, Rwanda, 1980. Proceedings of a 
workshop. Ottawa, Canada, International Development Research Centre. 
lI)RC-177e. pp.611-64, 122-128. Engl., Sum. Engl., 14 Refs., Illus 

Cassava. Mononychellus tanajoa. Phenacoccus manihoti. Zonocerus variegatus. 
Insect control. Mite control. Africa. 

The prevailing socioeconomic conditions of the smallhotder farmer in Africa 
militate against the widespread use of insectclides not only because of the 
costs of the chemicals but because of the long-term side effects from their 
misuse. 1hus, other means of pest control mut be sought. Agricultural 
researchers muqt concentrate on bui lding In host-plant resistance, 
identify ing and introducing natural enemiefs of the offending pests, and 
developing agronomic practices that discourage tire buildup and spread of 
tire pests. Progress along these lines for 2 important staple root crops, 
cassava and sweet potatoes, in Africa has been considerable over tile last 
10 yr; tie focus and accomplishments of work to date are reviewed. 
(Author's summary) FIll 

0302 
18460 McCAFFERY, A.R. 1q82. A difference In the acceptability of excised 

and growing cassava leaves to Zonocerus variegatus. Entomologia 
Experimentalis et Applicata 32(2):111-115. Engl., Sum. Engl., 24 Refs. 

Cassava. Zonocerus variegatus. Entomology. Nigeria.
 

Individual adult female Zonocerus variegattis grasshoppers grew slowly, did 
not develop oocytes, and had a high mortality when confined in nylon bags 
attached round growing cassava leaves. In contrast, similar females fed oo 
excised leaves grew quickly and developed large no. of oocytes. The major 
effect of leaf excision was to allow the insect to Ingest much greater 
quantities. The general Importance of this reult in studies on feedifng and 
food acceptability is emphasized. (Author's summary) EOI 

0303 
19279 SINGi, T.P. 1982. The mealybug problem and its control. In Root
 

crops in Eastern Africa, Kigali, Rwanda, 1980. Proceedings of a
 
workshop. 0Ottawa, Canada, International Development Research Centre.
 

IDRC-177e. pp.70-72, 122-128. Engl., Sum. Engl., 16 Refs.
 

Cassava. Phenacoccus manihiotI. Insect control. Biological control. 

Insecticides. Zaire. 
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control of the cassava mealybug (Phenacoccus manihoti) In Zaire Is being

investigated through both short-term (cultural and chemical) and long-term
(biological and resistance-breeding) measures. Studies on cultural control 
revealed that early plant rig and mulching of tile cassava cron reduced tile 
damage from tire pest and that chemical treatment of plat), ig mcterlal was
desirable, although chemical co.ntrol did not seem feasible in areas, such 
as Zaire, where tile cassava leaves are eateni as a vegetable. Parasites and 
predators found tl[ Zaire have been of little help fin controlling tire 
mealybug; tIerefore, billogIcal coitrrol agents wil l have to come from 
outsitde the coint ry. Resista nce to mealynug has been ident if iIed bioth in
wild and in cult Ivated cassava types. Some problems, however, have been 
encontered iti the use of this! resistance. (Autlir's summary) FOI 
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18922 VARFIA, A.M.; BELOITI 
 , A.C. 19881. Algunos aspectos hliolgicos y

observaclones tie iin tiurv plolo harillso de ]a yuca Phenacoccnrs herreti 
(llomoptera: l'seidococcidae) eU Cilombia. ISome biolog iral aspects and 
ohise rvat ions of a new cassava Imea IvhiIg Phenacoccus herreni 
(ltomoptera: I!;eudococct iae) in Colomh ia . Rev .t'a Colomh lana de 
Entomol(h ita 7(I-'): 21- . Fngl ., Sum. Frg I. , Span., I0 gefs. , II lus. 

Cassava. PhencOccUc; herreno. Entomllogy. Colombi. 

In 1978, a nw species; of mealyhug, later described as Phenacoccus herrent 
was found In i( lmbia. Plant dlumagi symptoms of 1'. herren are very similar 
to those of I'. manihotf; the Initial attack ani most severe damage is to
 
the growing point o tire cassava plant. However, theit ology of the 2
 
species differs itL tiat P. lierreni Is bIqexual , whIle '. manilIrt Ireproduces partihenogenet ica Ilv. Femalhe I'. hierrertI show- t haut tie temale 
pass through A fnstars betore teaching tire adn!t stage; the complete cycle
of egg througn adlt is 4(). ) days . The male passes thrlugh 4 Instars before
 
tire winged, adult stage; 
 tihe total cycle Is 211.5 days. The ovipositional
period of the female is 18.4 days during wh~ch ain av. if 77 3.6 eggs .ire 
oviliosited In tire ovisac. Tie female iircr.a.;;s i since through the adult 
stage while the male Increases fin !;ietithrough itre 2nd irc;tiar, driring which 
it forris a cocoon and graduIal I' traisfirms into arn adul It. (Author's 
surmary) FOI 

0305
18921 VARGAS It.. II.;BEILOTTI, A.C. 1981. P rdidlas rendmiven to catisa

das per moscas blanrcas en el culttvo de Ia yuca. (Yield Il losseq in 
cascsava caused by whiteflies). Revista Colombiani tie Entrmologla 
7(-2):1 1-20. Srpn., sirm. Engl. , Span., 4 Refs., Illus. 

Cassava . Fnto irgy. A] evrod ldae. PetL itamg P. CuIt I vars. Re!; stance. 
Insect eit rol . In!:,c tIc les . .;tarch prIrour tivity. Tuber prohrct fvIt:v.
CnoI omb I . 

Whitefly (Alert rache I socili es tiberculata,hemImI, Trialeurores 
var! blhll_) popu lat crns ca;ii "2 types o damage in cassava: direct ( leafyel Irwirlg aru c ur Ig) ;aid incrtirect (a sooty mold which grows urit the sugary
eXcretirons rf tie insect). In the Espfnal area (Tolima, Crlombia) where
whiteflv PopulatIon are high throughout tire ear, several var. have been 
tested for resistance and ecrnnoilc (iamage. lin field trials treate,, lants
preentedf lower degrees ruf it festat in and higher yields compare(, with 
rntreated l ul e whiteflies 

Var. 11 30 -122, ('Mr 57, M VIEN 218, (Mt 40, and M MEX 5 hadr 79., 76.7, 

res. Yield dsse tr depended onr the var. used. 
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68.0, 52.0, and 33.6% yield loss, resp. Yield reduction depended on the 
duration of the attack, presenting a significant negative correlation 
(r - -0.90). Applying selective insecticides such as dimethoate every 3 
mo. increased root yield. Although chemical control has been effective in 
preventing or reducing tiredamage caused by whiteflies, the most efficient
 
method of control would be to develop whitefly-resistant materials.
 
(Author's summary) FOI
 

See also 0312 0373 0374 0387 0391
 

F03 Injurious Mites and their Control
 

0306
 
18499 AKINLOSOTU. T. A. 1982. Seasonal 
 trend of green spider mite,
 

Mononychellus tanajoa population on cassava, Manihot esculenta and its 
relationship with weather factors at Moor Plantation. Insect Science and 
its Application 3(4):251-254. Engl., Sum. Engl.. 10 Refs.
 

Cassava. Mononychellus tansjoa. Insect biology. Nigeria. 

The population of green spider mite Mononychellus tansies was monitored on 
cassava for 52 wk. (mid Oct. 1979 to mid Oct. 1980) at Moor Plantation, 
lbadan, Nigeria. Mite population was found to be high In the dry season 
(80.1 + 57.7/leaf) ard low In the wet season (15.2 + 11.5). There was a 
linear relationship betweLn mite populat.Ion aid tie weather factors 
investigated. The reiationship was positive iii the cases if temp. and 
radiation, and negative in those of rainlill and humiditv. l' high mite 
population In the dry season was attributed to tite high temp. (27. 9 + 
1.26'C) and r,d lat ion (39. 1 + 7.86) , cond it tons that I ivored development oT 
the different stages fi tire life cycle of tle mite. hlie low population in
 
the wet season was attributed to tire adverse et fects of I Iigih rainfall
 
(56.31 + 33.1I. mr) and humidity (87.29 + 2.36%) on the mites. Seasonal 
fluctuations in mite populat'on were a-ttributed to the physiological 
condition of tie host plant. (Author's summary) F03 
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18901 AYANRU, D.K.G.; SIARMA, V.C. 1983. Chlorophyll depletion i leaves
 

of field-grown cassava clones Infested by cassava green spider mites,
 
Mononyche I lus tania oa ( Rona r) (Aca r Ina: Tet ranychidae) . Tropical 
Agriculture 60(2) :85-88. Engl . , Sum. Engl. , I I Rets. 

Cassava. leaves. Chl)i rophyl I . Mononchel lus tana~oa. Clones. Nigeria. 

Leaves of I3 f I ld-grown cissava clones irli ested bv cassava green spider 
mites (C(M) , Mononychie I rs tanaIoa, were rated for density of pubescence
and Z cilIorottic leaf area, and aiIalyzed for chlorophy I I a and b conch. In 
trials conducted at Ulgbowo, Renin City, Nigeria. C(;M-Irrdticed leat chlorosis 
and chlorophyl I reduct ions were rot irfluenced by tire degree of pubescence.
E3rly and late symptom-developing clones, as well at; clones with 
significant (P - 0.01) and nonsignificant reductions in leaf chlorophyll 
contents, were recognized. The causes of tire varied responses among the 
clones are discussed, and tie suitabil Ity of selecting for high pubescence
in cassava is questioned. (Author's sumnary) F03 
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17370 BERNARDO, E.N.; ESGUERRA, N.M. 1981. Reaction of 
 some cassava
 

accessions to red spider mite (Tetranychus kanzawai Kishida) infesta
tion. Annals of Tropical Research 3(4):229-240. Engl., Sum. Engl., 8
 
Refs., Illus. 

Cassava. Injurious mites. Tetranychus kanzawai. Resistance. Selection. 
Philippines. 

A satisfactory technique for evaluating cassava accessions/var. for 
resistance to the red spider mite (Tetranychus kanzawai), a serious pest
 
throughout the Philippines, in the field or screenhouse was developed. Of
 
the 295 entries tested, 50 showed varying levels of tolerance to the pest
 
when tested in the field. At a much higher mite population in the
 
screenhouse, however, practically all the accessions showed lower 
levels of
 
tolerance although leaves o the more tolerant accezsions 17, 29, 33, 48,
 
and 49 were still green when the susceptible checks began to defoliate.
 
Differences in tolerance levels were 
most evident 3 wk. after artificially
 
infesting each plant with 20 reproducing adult mites. Significant
 
antibiotic effects 
of the resistant hosts on the pest were not detected.
 
(Author's summary) F03
 

0309
 
18916 DORESTE, E. 1982. El complejo de Scaros tetraniquidos como plaga
 

importante en el cultivo de la yuca. (The Tetranychid mite complex as
 
an important pest in cassava). In Seminarlo Nacional de Yuca, Maracay,

Venezuela, 1980. Revista de la Facultad 
de Agronomia. Alcance no.
 
31:213-218. Span., Sum. Span., Engl., 9 Refs.
 

Cassava. Injuriuut mites. Cultivars. Resistance. Venezuela.
 

Damage of Tetranychid mites on cassava leaves 
and buds is described.
 
Detrimental effects on yield are reported to be above 50%. A list of
 
species of the family Tetranychidao registered in cassava with their
 
distribution is given. Some data on the 
 life cycle of the mite
 
Mononychellus tanaJoa are summarized, and results obtained until the
 
present date in the search for resistant var. are given. (Author's summary)
 
F03
 

0310
 
19281 NYIIRA, Z.M. 1982. Cassava green mite: its distribution and
 

possible control. In Root crops in Eastein Africa, 
Kigali, Rwanda,
 
1980. Proceedings 
 of a workshop. Ottawa, Canada, International
 
Development Research Centre. .DRC-177e. pp.65-67, 122-128. Engl., Sum.
 
Engl., I Ref.
 

Cassava. Mononychellus tanajoa. Mite control. Biological control. Uganda.
 

Th distribution and possible control of the cassava 
 green mite
 
(Mononychellus tanajoa), not known in Africa prior to 
1971, are discussed.
 
It is now distributed in East, Central, and West Africa. 
Investigations to 
date have covered its identification biology, ecology, and control. 
Recently, it haE been claimed that M. tanajoa is a synonym for
 
Eotetranychus caribbeanae, which attacks 
cassava in the Caribbean and L.A.
 
and is known to exist in various African countries. Findings so far
 
indicate the following: (a) the green mite reproduces rapidly; (b) physical
 
factors affect population and reproduction of the mite; (c) the pest is
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airborne and its dispersal across borders is not possible to control; (d)

biological control should be part of an integrated approach; (e) some 
cassava cv. are tolerant 
or resistant to mite damage; f) early-maturing

var. are subjected to fewer attacls; (g) plants subjected to stress (from
lack of nutrients or water or from weed competition) during the Ist 2-3 mo.

of development suffer particularly heavy damage ftom mite Infestation. Thepest apparently has a 5-yr, long-term population cycle as opposed to an 
lntrannual population trend. Another finding Is that an Entomopirthora
fingus attacks and kills green mites, but its applicat ion in biological

control programs is limited because It kills predatory mites and is only

effective during the 
rainy season when the mite population is already

greatly reduced. (Author's s-mmary) F03
 

03111 
18994 NYIIRA, Z.M. 1980?. Phytophagons mites of tropical 
root and tuber
 

crops. Kampala, Uganda, Kswanda Research Station. 1
4 

p. Engl., 26 Refs. 

Cassava. Injurious mites.
 

The following mite species associated with cassava are reported: Allonychus
reisei, Eutranychus banksi, E. enodes, E. orientalls, Eotetrnnychus I.nlanki, 
Mononychellus bondar-i, M. cribeanae, H.- cemososus, H. mcgregori, H.
planby, H. tanao, Oligonychus coffea, 0. biharensis, 0. gossvpii, 0.
peruvianus, Tetranvchus amicus, T. cinnabarinus, T. curcubitae, T. kanzawi-, 
T. lombardino, T. marianae, T. neocaledonicus, T. sayedi, 
T. telarius. T.
trancatus, T. tumidus, T. urticae, T. yustL. Infortuttion is also included 
on their world distributln, host relItionship, types, and synonyms. 
(Summary by .1.L.S.) F03 

0312
17140 VINE, P.N.; OBI;BESAN, G.O. 1982. Soil moisture, time of planting,

and spraying In relation to green spider mite, mealyhug and variegated
grasshopper damage In ,assava. In Okol1, 01.; Enyinnia, T.; Ignokwe,
H.C. ; Odurukwe, S.0. ; Okek e, I.E. ; ik ereke, I.E., eds. InternatIonal 
Workshop on Control of Cassava Mealyhug and Green Spider Mite, Umudike, 
Nigeria, I181. Proceedings. Nigeria, National Root Crops Research 
Institute. pp.94-102. Engl., Sum. Engl., 
9 Refs..
 

Cassava. Soil moisture. Planting. Timing. Insecticides. Cultivars.
Resistance. Mononvchiellos tanajo. Zonocerus varegatus. Phen;acoccus. 
Nigeria. 

Outbreaks of severe dnlmage from cassava green spihur mite (Mononychellus
tanaioa) occurred
1 9 

during the wet and dry seasons iii Trinidad (Nigeria) in
76. Damage by H. tansin was virtually eliminated In Trinilad and lbadaln 

by spraying with 0.05% solution of dimethoate every 10 days. At lbadan this 
rate also completely controlled the variegated grassqhopper (Zoruocerus
variegatus). Even in absence of pest-, eield Increase in dry ,reason InTrinidad and lbadan depended on avaflability of soil water, leaving a crop
in dry ground, with concomitant pest damage, may only be Justified If
harvesting is left until the end of the following rainy season. Four 
cassava var. (ThS 30572, TMS 30211, THS 30395, TMS 30(1) planted in tile wet
 
season at lbadan and not sprayed, lost most of their leaves in the dry

season due to moisture stress, M. the
tanaoa, cassava mealyhug

(Phenacoccus manthoti), sod Z. variegatus. The relationship between soil 
properties, plant vigor, 
and pest tolerance is discussed. A new cropping

schedule was examined at Ibadan: planting at tie beginning of the 1980/81 
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dry season, chemically suppressing pests on the emerging crop until the 
rains came, and harvesting before the onset of the 1981/82 dry season. 
(Author's summary) F03 

See also 0269 0294 0297 0300 0301 0314 0373 0374
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GOO GENETICS AND PLANT BREEDING
 

GO Breeding, Germplasm, Varieties and Clones, Selection
 

0313
 
19229 BARRICA, R. II.M. P. 1980. Caracterizacao de cultivares de mandioca
 

(Manihot esculenta, Crantz) com relacao a producno e estabilidade.
 
(Characterization of cassava cultivars regarding yield and yield
 
stability). Tese Mag.Sc. Piracicaha-SP, Brasil, Escola Superior de
 
Agricultura Luiz de Quelroz, da Universidade de Sao Paulo. 128p. Port.,
 
Sum. Port., Engl., 106 Refs., Illus.
 

Cassava. Cultivars. Tuber productivity. Foliage. Genetics. Statistical
 
analysis. Climatic requirements. Brazil. 

A group of cassava cv. was characterized regarding root and branch 
production and their stability over a range of environmental conditions. 
Additionally. interclonal competition trials were assessed, emphasizing 
exptl. precision and its relationship with tileavailable genetic variance. 
The effect of tilegenotype x environment interaction on total variability 
was also examined. Field trials with several cv. from the Amazon region and 
from other regions in Brazil were conducted at Bel~m (1971/72, 1972/73, and 
1976/77), Tracuateua (1973/74, 1974/75, and 1975/76), and Macapi (1973/74, 
1974/75, and 1975/76), PA, Brazil. Cv. were tested using a randomized block 
design with 4 replications. Plants were spaced I x I m with 2 m between 
plots and blocks. lseful plot area included 15 plants. No fertilizer was 
used. Variance analysis of original root and branch production data (t/ha)
 
from each trial tried to relate the mean square of the cv. to the range of 
variation between means and the exptl. variation coefficienr tu the genetic 
variance estimate and the genotypic determination coefficient. A joint 
variance analysis, empba-lzing the effect of the Interactions cv. x site, 
cv. x year, and cv. x site x year, on cv. performance, was carried out. 
Only 2 sites, Macapi and Tracuateua, were considered. Effects due to cv. 
and to sites were considered as fixed while the effects due to year were 
considered aleatory. The method developed by Eberhart and Russell (1966) 
was used to an,,lyze yield stability. Environmental conditions were 
favorable for cv. selection. The exptl. variation coefficient alone, as 
usually utilized, should not he the only measure of precision used. The 
available genetic variance should also be estimated for each expt. as well 
as itq relationship with environmental variance as well as tilegenotypic 
determination coefficient. Broad variability was found regarding root and 
branch production, useful in further selection studies. Branch production 
was less affected by environmental changes than root production. Bel~m had 
the highest root and branch yields, indicating that this site coule be an 
appropriate site for selecting more productive and resistant cv. The year 
had considerable influence or cv. performance regarding root production. 
This influence was mainly eue to the variation in rainfall that occurred 
during the initial growth period. Site x year interaction was highly 
significant for both characters. Produ-tion stability analysis showed that 
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the most stable cv. tended to 	give low yields, indicating that the
 

been directed towards more specific
selection of cassava cv. has 


environments. For both characters analyzed, cv. Pretinha had the most 

stable behavior under favorable conditions. Cv. Amazonas and lpean-12 (the 

most stable root and branch production. resp.) showed adaptability to less 

favorable environments. A high correlation was observed between production 

and stability, reinforcing the hypothesis that sqablllty Is a genetically 

controlled property. (Author's summary) COI 
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19288 BECK, B.D.A. 1982. Hlistorical perspectives of cassava breeeding in
 

Africa. In Root crops in Eastern Africa, Kigali, Rwanda, 1980. Proceed

lngs of a workshop. Ottawa, Canada, International Development Research 
3 8

Centre. IDlRC-177e. pp.1 -l , 122-128. Engl., Sum. Engl., 43 Refs. 

Cassava. Plant breeding. Resi stance. Cassava Afr'can mosaic virus. 

Xanthomonas manihotis. Mononychellus tanaloa. Cyanides. Clones. Africa. 

The early records of the Introduction of cassava to East and West Africa 

are reviewed, and the 3 major cassava breeding programs that involved the 

use of interspecific hybridi ation to obtain resistance to CAIl) are 

outlined. Earlier work to produce the interspecies hybrid clone 58308 is 

described; this clone has shown stable resistance to CAN!D for 22 yr tinder 

continuous, hligh-inoculation pressure. Research at the I nternat ona I 

Institute of Tropical Agriculture (IITA) has shown that this resIstance is 

recessive, Itspolygenic, and Is Inherited In a largely addit ive manner. It 

has also shown that 58308 provtdes polvgenIc resistaice to CBB and that 

this resistance is also recessive and is inherited additively. The 

resistances to CAMD and CBB are strongly linked, and tils link may otccur in 

the chromosome complement derived from the Manithot glaziovii parent. Clore 

58318 has also been the principal parent In lit producttion of lines with 

low cyanide in tit roots. Rsis~tance to both disease!land the presence of 

low cyanide have been Incorporated into a large no. of iIgh-yieltiIng 

populations at IITA, through a half-sih selection procedure with relatively 
large fatilies. Tie t ututre development and tire dit I but tion of new 

disease-resistant, low-cvanide cv. for the smallhoter and for large-scale 

producers as an industriaI feedstock are discussed. (Author's summary) COI 
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18481 CARVAIO), P.C.L.. DE; EZETA, F.N. 1982. Estudo de precocidade em 

mandloca. (Early maturity in cassava). Cruz dns Almas-BA, Brasil, 

Empress Brasilelra tie Pesquisa Agropecuirta. Centre Nacional tie Pesqulsa 
de Mandloca e Fruticultura. i'equisa em Andamento no. 2. 3p. Port., 4 

Refs.
 

Cassava. Casava programs;. Culttvars. Timing. Tuber productivity. Tubers. 
Starch content, leaves. Proteinl content. Brazil. 

The Centro Naclonal de Pesqu;la Ce andloca e Fruticultura, Cruz das Almas, 
BA, Brazil, is conducting a series 	of expt. to stud; the process of starch 

accumulation in roots of 20 cassava cv. and the variations iln foliage 
protein content. Results of tire (at sampling are given; cv. MMEX-59 had 
the highest root (0.42 t/ha) and 	 starch (29.99%) yields. Cv. Suruf was 

outstanding regarding Its follage 	 protein content (hR.5Z). (Suimnary by 
,I.L.S. Trans. by L..M.F.) (GOI 
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18961 FUKI11A, W.M.G.; SILVA, S. DE O.E. 1979. Escolha de variedades de 

mandioca (ianihot esculenta Crantz). (Screening cassava varieties). Cruz 
das Almas-BA, Brasil, Empresa Brasileira de Pesquisa Agropecugria. 
Centro Nacional de Pesquisa de Mandioca e Fruticultura. 9p. Port., 11 

Refs. 

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

Almas-BA, 1979.
 

Cassava. Cultivars. Selection. Brazil.
 

Aspects are ineluded on the characteristics that should be taken into 
account when screening cassava var. according to utilization-human
 

consumption, forage production (leaves and roots), and industrialization 
(flour, starch, chips, alcohol). Other characters th . are important to 
reach higher yield indices are growth cycle, starc% and IICN contents, 
easiaess to harvest, presence of peduncle, root size and no., phelloderm 
color and pulp color, growth habit, Ill, initial vigor, aid pest And disease 
lesistance. (Summary by FINBRAPA. Trans. by L.M.F.) 71i 
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19287 IIAIIN,S.K. 1982. Research priorities. techniques, and accon..Iish

ments In cassava breeding at IITA. In Root crops in Eastern Africa, 
Kigali, Rwanda, 1980. Proceedings of a workshop. Ottawa, Canada, Inter
national Development Research Cencre. IDRC-177e. pp.19-22, 122-128. 
Engl., Sum. Engl., 5 Refs., Illus. 

Cassava. Cassava programs. Research. Plant breeding. Selection. Nigeria.
 

S7,cc major biological constraints to cassava production in Africa are
 
diseases, especially CAMD and CBB, and insect pests, such as the mealybug 
(Phenacoccus sp.) and the green mite (Mononychellus tanajoa), the primary 
objectives of cassava breeding at the International Institute of Tropical 
Agriculture (IITA) have been to alleviate these constraints. Cassava 
brepding techniques used such as pollination, seed collection, seed 
germination, and screening for important agronomic characteristics are 
discussed, and the procedures and yield trials are described. The most 
promising IITA cv. with good performance In a wide range of environments 
within Nigeria are T1S 30572 and TiS 30555. The most CAMD- and CBB
resistant cv. is TMS 30001, which is also low in cyanide. Sources of 
resls-ance to cassava Fgreen mite have been identified, and a mealybug
resistant Manihot specles has been found. The improved populations and 
fari.lies of true seeds with sources of disease and insect resistance, high 
yield potentials, compact roots, nd low cyanide levels are available for 
selection. (Author's summary) GOl
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17379 INSTITUT DE RECIIERCIIES ACRONOHIQUES TROPICALES ET DES CULTURES
 
VIVRI'RES. 1981. Tubercules et racines: le ma.lioc. (Root and tuber
 
crops: cassava). In _ . Rapport Annuel 1981. Paris. pp.157-1 

6 0 .
 
Fr.
 

Cassava. Cassava programs. N. P. K. Ca. Mg. Nutrient absorption. 
Fertilizers. Hybrids. Cultivars. Tuber productivity. Soil requirements. 

Adaptation, Planting. Upper Volta. Ivomv Coast. French Guiana. Polynesia. 
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in Upper Volta, 	Ivory Coast, French
 out on cassavaExptl. research carried 	 inresponse of cassava grown 
Guiana, .nd Polynesia Is reported. Data on the 


(N, P, K, Mg) 	 are included, in particular
 
Ivory Coast to 	fertilization 

the amount of these nutrients used by different parts of 
those regarding 

Bouak6 included 	 the evaluation nf 27 
Plant breeding inthe cassava plant. 

CB. Data obtained
hybrids with var.
local cv. and comparative trials of 37 

Ii 57, it 58,CB, Bonoua Blanc, 11 45,
from trials carried out with var. 

the regions of 	Man, Bouak6, Ferke,

TA 24, and TA 49 In 

are given. Highest vields corresponded to var. CB,Kataoli, 143, 
Fitabro, and Movenne 

24, and TA 49. In French Guiana the performance of clones 
Bonoua Blanc, TA 

MIl 15, MU 17, 	 and MU 54 was studied iII sandy soil. In 
MU 10, Mil 16, trialswerePolynesia different planting methods qtudied and var. yield 

and M VEN-156 were outstanding.
M MEX-59
in which var. 


1.I... Trans. by i.M.F.) GOl
 
were carried out 


(Summary by 

0319 
DU RWANDA. 1982. Tubercules et
 DES SCIENCES AGRONOMIIIFES
18984 INSTITUT 
 crops:

racines: manioc (Manihot esculenta Grantz). (Root and tuber 

des travaux dui Departement desCompte rendu 
-5 . Fr.

cassava) In 	 4 6 2
 
1481. Rubona, Rwanda. pp.


Productions Vegetales en 


cassava.

Selection. Tuber productivity. Timing. Sweet 

Cassav- Clones. 

Bitter cassava. Cultivars. Rwanda.
 

II and Rubona (Rwanda) are given: (1) a 
Data on trials carried olt Karama 


clones selected 
 for disease resistance and 
seed nursery, in which 124 were 

(2) clonal creenIng trial for sensitivity to 
root characteristics; 
 55
 

spp. , se Iecting 64 clones; (3) collect ion of 
acarias is and Cercospora 

local clones; (4) clonal screening in staggered 
 harvest in which out

24 mo.), Ganga na Butu Seed 6
Creolinha (63,00 kg/ha at

standing var. were 
18 mo.), and the early

mo.), Eala 07 (42,636 kg/ha at
(56,666 kg/ha at 24 

,808 and 31,142 kg/ha,
vai Ikiela and aguruyinkware (41maturing sweet . 

with 4 Eala 07 	clones as 
at 12 m.); (0) clonal screening trials resp., and IITA var. 30572 var. Kibombwe (31,7(3 kg/h)control in which local 

and a great genetic vrriabllty was 
(30,010 kg/ha) were outstanding 


and green mite-resiqtance; 
 (6) comparative 	var. 
observed regarding drought-

were obtained in Rubona cassava. ligher yieldstrials with sweet and bitter 
sweet and bitter cassava, resp.) in comparison


(26,411 and 30,365 kg/ha for 

and kg/ha, resp.). This could 

with yields obtained in Karama (7711 22,828 
Sweet var. Mulundi 

be due to the greater amount of rainfall in Rubona. 
Eala 07, ani Creol inhaGanga na Butu Seed 6,

(44,556 kg/ha) and bitter var. 
lata are Included on collaborative activities. 

considered (itstanding. 

and release of clones. (Summary by I.B. Trans. by I. .M.F.)were 

multiplication, 
GO1 

0320 
(Cassava and sweetManioc Pt patate douce. 

des acquls sclentifiques et techniques ie18414 IYAMIIREMY1', F. 1983. 
.potato). In Synthese 

ies SciencesInsttItutRwanda. Butare,Ia recherche ag-icole au 
du Rwanda. pp.52-58. Fr.Agronomiques 

SelectIon. Adaptation. Tuber 
Cassava programs. CultIvars.Cassava. 

productivity. Rwanda. 

out by the Institut des Sciences AgronomilqesI do Rwanda 
Research carried 

during 1130-82 is briefly reviewed. In var. selection trials for yield 

nta and Ganga na Batu Seed 6 were outstanding
conducted in lq78 var. Creol 
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for their higher root yield at 24 m. (63 and 56.6 t/ha, reap.). Var.
Ikiela was outstanding for its early maturity and high yield (41.8 t/ha) at 
12 mo. In regional yield trials during 1980-82 better results were obtained

in Karema (32.7 t/ha) than In Rubona (10 t/ha) . Brief information isincluded on fertilization trials, pathology, IICNcontent, and var. released 
at both sites. (Summary by T..5. by COITrans. L.M.F.) 

0321
 
18945 LENOIR, If.; HATIIIEW, G. 1982. 
 R~sultats: racines et tuberc'ales.

(Results: root and tuber crops). In . Recherche agronomique
apliqu6e region du Nord. R6stiltats sur la p6riode 1980 a 1981. Haiti,
Programme Agricole de I'Organistne de D0veloppement do Nord. pp.21-29, 
81-88. Fr., Illos. 

Cassava. Cultivars. Adaptation. Tuber productivity. Starch content. Sweet 
cassava. Bitter cassava. Drv matter. Tuber ucvlopment. laitt. 

Results of several trials conducted at the Osmond and Acul du Nord research
stations in NE lIlatt during 1980-81 are Ptven. In Osmond performance trials 
were conduc ted during 1579-(1 on 30 m -plots, plants spaced at I x I m.
Bitter carrava var. Tore Ganisi and Madame Francois (from the NE and N,
resp.) were outstanding with 66.6 and 57% of marketable tubers. At the same
station these 2 var. were again outstanding the following year along with 
var. Carne Blanca (from the Dominican Republic) and Gros Elias (from the
NE). These 4 var. were compared with Mcol 1684 and CMC 40, the 2 main var.
Introduced from :IAT (Colomb ia) and widely commercialized in several
countries. In 1980-81 a var. trial was conducted in Acul di Nerd to compare
var. Madame Francois and CM 342-55 with tihe 2 introduced Colombian var. The 
perfoimance of the introduced var. was superior (21,370 and 16,560 kg/hafor Mcl 1684 Aord CMC 40, resp.; I ,800 and 10,280 kg/ha for Madame
Francois and CM 342-55, resp.). In 1981 results of a study on productivity
showed that the following bitter var. wete outstanding: Ti Foi Negre with
13.2 t/ha, CM 342-55 with 15.9 t/ha, and TI Fronte with 15.S t/ha. Toro
Ganls6 had a high CF yield (10.8 t/ha) and Clementine (sweet) vielded 15.6
 
t roots/ha. Mcol 1684 and CMC 40 are described. (Summary by 1.11. Trins. 
 by
 
L.M.F.) ;01
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18446 PEREIRA, A.V.; FURTADO, M.J. 1982. Avallacao de cultivares de 

mat,,!lcca de cclo curto para o EspIrito Santo. (Assessment of cassava
cultlvars with a short growth cycle for EspIrlto Santo). Cariacica-ES,
Brasil, Empresa Capixaba de Pesquisa Agropect~ria. Comunicado Thcnico 
no.O8. 3p. Port. 

Cassava. Cultivars. Selection. Tuber productivity. Brazil. 

The performance of casrava var. with a short growth cycle (12 mo.) was
determined and those apt for the northern region of the state of Fspfrito
Santo, Brazil, were selected. Trials were carried out during 1979-80 and
1980-81 on a Red Yellow latosol. A randomized block design was used with 4replications, the exptl. plot consisting of 21 useful plants, spaced I m 
between rows and 0.6 m between plants. Cv. Pan do Chile Sul, Riqueza

IPEACO-I, San Pedro Mirim Pampas, Cacatizinha, Julao Roxo, Santa Cruz,
Prato Chel com Folha Mitda, Rio Branco, Arizoninha Branca, and Rosa were
used. Preliminary root producton data indicated that the means reached in
1979-80 were hig'her mainly due to the better environmental conditions
during this period. A list of recommended cv. for the municipalities of 
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Llnhares, Boa EspeT-anca, Conceicao de Barra, Sao Hateus, and Pinheiro is
 

included. (Summary by J.L.S. Trans. by L.M.F.) GOI
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18902 RAMIREZ, O.D.; GREEN, J.J.; BEAUCHAMP DE CALONI, I. 1983. Evalua

tion and acceptability of cassava cultivars. Journal of Agriculture of
 

the University of Puerto Rico 67(I):16-21. Engl., Sum. Engl., Span., 12
 

Refs.
 

Cassava. Cultivars. Tuber productivity. Tubers. IICN content. Protein
 

content. Organoleptic examination. Puerto Rico.
 

Ten cassava cv. (IAC-12-829, Jamaica 18, Trinidad 14-56, Ceiba, Llanera,
 

IAC-Mantequeira, SRT-59B-Sta. Catarina, Seda, Cubana, and Jamaica 4C) were
 

planted at the Corozal Substation, located in the east central region of
 

Puerto Rico, in order to assess their yield and overall acceptability by
 

tasting panel. Highest yielding cv. were IAC-12-829, IAC-Mantequeira,
 
Jamaica 18, and SRT-59B-Sta. Catarina with 41.98, 39.24, 35.17, and 31.43
 

t/ha, resp. Regarding overall acceptability by the tasting panel, all the
 
cv. were considered acceptable except SRT-59B-Sta. Catarina. Cv. Jamaica
 
4C, IAC-Mantequeira, Trinidad 14-56, and Seda had the highest ratings of
 

overall acceptability. tICNcontent among cv. was below the toxicity level
 

(50-100 mg/kg). On the basis of yield, % of marketable roots, and overall
 

acceptability, IAC-12-829, IAC-Mnantequeira, Jamaica 18, and Trinidad 14-56
 
were the most promissory cv. in this preliminary evaluation. (Author's
 
summary. Trans. by L,.M.F.) GOI
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18982 SILVA, S. DE O.E.; ALVES, F.J.; CUNHA, G.A.P. DA; SAMPAIO, J.M.N.;
 
CUNHA SOBRINHO, A.P. DA; LUNA, J.V.U. 1982. Banco ativo de germoplasma
 

de mandloca. (Active cassava g'rmplasm bank). In . Preservacao e
 
utilizacao de recursos gen6ticos vegetais de batata-doce, citros, frutas
 

tropicais e mandioca. Cruz das Almas-BA, Brasil, Empresa Brasileira de
 

Pesquisa Agropecu~rla. Centro Nacional de Pesquisa de Mandioca e
 
29 34
 

Fruticultura. Documentos no. 4. pp. - , 38-39. Port.
 

Cassava. Germplasm. Brazil.
 

The institutions that have the major germplasm collections of Manihot 
esculenta in the world and in Brazil are listed. Likewise, the botanical 
characteristics used in cv. evaluation and the institutions covered by the 
Active Germplasm Bank of the Centro Nacional de Pesquisa de Mandioca e 
Fruticultura are given. (Summary by I.L.S. Trans. by L.M.F.) GOl
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19286 TERRY, E.R.; HAHN, S.K. 1982. Increasing and stabilizing cassava
 

and sweet-potato productivity by disease resistance and crop hygiene. In
 
Root crops in Eastern Africa, Kigali, Rwanda. 1980. Proceedings of a
 

workshop. Ottawa, Canada, International Development Research Centre.
 
IDRC-177e. pp.47-52, 122-128. Engl., Sum. Engl., 53 Refs.
 

Cassava. Cassava African mosaic virus. Cassava brown streak virus. Cassava
 
bacterial blight. Plant breeding. Resistance. Disease control.
 

Productivity. Africa.
 

40
 



The major viral and bacterial diseases affecting cassava andare described, sweet potatowith special reference 
to Africa. 
 Data
reductions caused by the diseases are 
on crop yield


also reviewed. Evidence of host plant
resistance to CAND and CBR and to the sweet potato virus disease ispresented and reviewed. Tilepossibilities for integrated disease control bytie use of the available lOvels of disease resistance, togethercrop hygiene, with soundto increase and stabilize yields of both crops are setthe 

forth. (Author'a summary) 
 (O I
 

See also 0230 
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G02 Cvtogenetics 

18987 0326
ARNECIN, C.F.; CARPENA, A.L. 
 1982. Determination of tilenature of
tetraploidy in cassava through meiotic analysis. Annals of Tropical
Research 4(2):77-84. Engl., 
Sum. Engl., 9 Refs., 
Illus.
 

Cassava. Cytogenetrcs. Polyploidy. Chromosomes. 

A cytological investigation was carried out to determine whetheresculenta Manihotis an antotetraploid or an allotetraplold.were collected 3 Male lnflorescencesin 0-min intervals at different stages ofcassava development ofvar. Nitia Girl Bonita, Forastera,
MCol 1684. The iron 

Sip 24-2, Matalin Collection, andacetocarmine squash techniquie was
metotc used for studyingstages. Although the prevalence of normaldiakinesis and metaphase bivalent pairing at: and the higher I of cellssuggest that having regular meiosiscas!;ava ia an allotetraploid and not an autotetraploId,basis of the on theresults obtained cassava seems to he a segmentaltrue allotetraploid rather than aas indicated by the presence of multlvalentsunivalents andIn 29Z of the total meiotic cells observed.homology between the This Implies partialchromosomes of
pairing 

the species resulting in segmentalof homologous chromosomes. Therefore, cultivated cassavasegmental allotetraploid with is a a basic chromosome no. of x chromosome no. of 2n 9 and a= 4x = 36. (Author's summary) C02 

1100 NUTRITION 

1101 Cassava Foods and Nutritive Value 

18W 8 ABRAIIAM, 0327T.E.; RAJA, K.C.r.; SREEMULANATIIAN., HI.; MATHEW, A.C.Improvement of 1979.texture 
of cassava flour by 
chemical 
treatment. 
Journal
of Root Crops 5(1-?):11-18. Engi., Sum. Engl., 27 Refs.
 
Cassava. Cassava flour. Analysis. Organoleptic examination. Cooking. India. 
The possibility of removing the inherent stickiness oftreatment CF by chemicalwas studied. Treatment of raw as well asMalayan 4 with bifunctional chemical reagents 

parboiled CF of var. 
and epichlorhydrin like sodium trimetaphosphate,in alkaline pH1and phosphorus oxychloride In acid pH was 
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found to reduce the pastiness of the steamed products. Best results were 
obtained In the case of l.0-1.5Z of sodium trimetaphosphate at pil 
10.0-10.4. (Author's summary) 1101 

0328 
17378 BELLAMY, H. 1981. Le tapioca: un produit nouveau. (Tapioca, a new 

product). Alimentation (France) 91:71-72,74-75. Fr., Illus. 

Cassava. Tapiocas. Dietary value. Uses. Factories. France.
 

The new qualities of using tapioca as a combined food In the food industry, 
especially in Franc,. and Germany, are highlighted. The French society 
Tipiak produce,; 50C0 t of a variety of products per year. Qualities are: 
purity; absence of gluten, which makes it appropriate for diets for gluten 
intolerance and allergies, and for diets for children and elder people,
weak buffer capacity that does not increase gastric secretions; low Na 
content, recommended for arterial hyperteno on; excellent mixing qualities
with milk and weak fixation point that does not modify peptin and trvpsin 
proteolysis; totally neutral flavor that makes It appropriate for extruded 
products, tidbits, candies, creams, sauces, souffl6s, cookies, and salted 
foods; different granulations (Tiplak has 4); high degree of viscosity; 
good plasticity together with corn starch, or corn grits or wheat semola 
bran; delays staleness in some prtoducts and prolongs conservation In 
others. (Summary by I.B. Trans. by I.M.F.) 1101 

0329 
18450 RA.IA, K.C.M.; ABRAIAM, E.; NATHAN, H.S.; MATIF, A.G. 1979. Chemistry 

and technology of cassava. Indian Food Packer 33(3):31-41. Fngl., 68 
Refs. 

Cassava. Composition. Tubers. Storage. Uses. Nutritive value. Cassava
 
products. Processing. India.
 

Aspects of cassava covered include: cultivation, chemical composition,
 
storage, utilization, cassava starch, tapioca, and other products. (Summary 
by Food Science and Technology Abstracts) I01
 

See also 0323 0391
 

H02 Nutritive Disorders in Humans
 

0330 
19257 AYANGADE, S.O.; OYEIOLA, 0.0.; OKE, O.1.. 1982. A preliminary study 

of amniotic and serum thlosulphate levels in cassava-eating women.
 
Nutrition Reports International 26(1):73-76. Engl., Sum. Engl., 8 Refs.,
 
Illus.
 

Cassava. Human physiology. Human nutrition. Car. Toxicology. Thiocyanates. 
Analysis. Endemic goitre. Cretinism. Nigeria. 

The amniotic fluids and blood samples of 40 pregnant women were analyzed
 
for SCN. The concn. In the amniotic fluids varied fro,,, to 3.88 Hml/I
0.66 
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while 
 those 
 of 
 tileblood samples
concn. varied from 0.70
of SCN followed th2 same pattern co 2.80 Hmol/l. Th,
with a correlation coefficient 
in the blood and amniotic Tlild,
r - 0.484both fluids (P 0.001).Thevaried according to the COnCh. of SCNStandardi ofhighest concn. living of tieOccurred subjects Th
in the lower(cassava pudding), income groups wil)eatwhich a lot o,

glycoside is the staple diet Rarn 
linamarin. that containsThe detoxifteat ion the cyanogenicproduct,the placental barrier. SCN, seems to penetrateThe Implicationl of thisand in the etiologycretinism ians discussed. of goitet(Author'H summuary) 1102 

9205 CULI M.; 'IN'I.ACHTAR7I, 11.; CRAOUKII,nd nutritional 1.l,.aspects 1983. Publicnt endemic healthgoitreDelange, F.; Ahluwalia, R., eds. 
and cretinism in Africa. InCassava toxicity andand public health Issues, tmyroid: research
Ottawa,workshop. Canada,Ottawa, Ontario, 1182. Proceedi lngsInternational of al)evelopment kesearch
IDRC-20 e. pp.49-54. Centre.Engl ., 31 Refs. , II lus. 

Cassava. 
 Endemic 
gottre. (ret1i sni. Maps. Iodn e . lmimnm heatim.nutrition. Africa. 1muman 

The incidence oif goitre in Africaendemic I!; reviewedc ammmeetinismis-; analyzed. its coexistenceTile withmimicnldisenen claracteristicsanmd their of thesefactors 2,timlogIcaIdeficiency are discussed;is the most Important. among these, Igeological factors. This deficiency mayOther determinants be telateI tofluoride, of endemicthe goitrogenic gotre areaction mmf Ca, the role offactors pollmted drinkingthat could arise water, genetic(protein in the family (endogarny),caloric malnutritlon), nutritionalexistence factorssuch as cassava, of a goltrogenic agent

other 

turnips, cabbage, millet, onion, 
in food 

vegetable garlic,
oils. olive
Preventive ml, ammd
countries are measures takendescribed. in severalAlthough Alricanhave undertaken tile governmentsmeasures of severaltoward countriesI supplementation,needed 
 to eradicate totally, an active prophylaxisor Isat least reduce
endemias. (Summary by I.1B.Tramms. 
considerably, these

by I.. m.F.) 1102 
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18152 BOURDOUX, P.;
Biochemical PIJTZEYS, G.; l.AtASSF,
and statistical methods. R.; STEIRUpClUf,

Ermans, In Delange, A. VAN 1982.A.M., eds. Nutritional F.; Iteke, F.B.;factors-involvedaction of cassava. Ottawa, in the goitrogenicmanada, 
International 
Development
Centre. pp.20-24. Engl., Research
 
26 Refs.
 

Cassava. Iodine. Tmhlocyanates. ItCN. Biochemistry. Statistical 
 analysis.Endemic goitre. 
A detailed description Is given ofused tImebiochemicalto comparo nd and statisticalrclat, methodsthe resultsbioclemical investigations of 

from epidemiological studies 
and
supplies of 
thyroid function, SCN metabolism. and dietary
I. HCN, and proteimns
problems (ule in groups of patients withto nutritional factors goltropenlcpresent in cassava. (SummaryTrans. b% EI)ITC.by l.M.F.) 1102 

18158 COURToIS, P.; 
 BOURDOUX, P.; 
L.AGASSE, R.;
1982. 
 Role of the balance 
ERMANS, A.H.; DELANCF, 
F.
between 
the dietary supplies 
of iodine 
and
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In the Ubangi area. In
 
in the etiohogy of endemic goitre


thiocyanate 


factors
etNutritional
F.; Iteke, F.B.; Ermans, A.M.,d.
Delange, n i
 Intern 
in the goltroge c action of caSSava. Ottawa, Canada.

involved 5 69 Fr., 23
 - . Eng.. Sum. 

tional Development Research Centre. pp.6
 

Cassava. Endemic goitre. Etiology. Epidemiology. Cretinism. Iodine. Human 

physiology- lluman nutrition. Thiocyanates. 
Zalre.
 

2located alongemmunitiesamong cobservedsituationThe epidemiological 
area (Zaire)

of the Ubangi endemic goitre
southern limit in tile etiology ofroads at the played by SCN and I deficiencyhelped determine the role 2 road axes (each

goitre in the region. In the 49 villages on the
endemic 

ce of got re In the population (23,578
e00emc ong)et, the rev 


cretinism
Endemicco 80%.from 0 
Increased progressively the critical threshold of 

inhabitants) reachedof goitrethe prevalence adults withwhen on 257 
etabolic

increased were conductedstudies
population. and T150% of the 2 roads. Av. conco. of TSii 

function living on the were lower than 
normal thyroid of goitrethe prevalenceswhere 
were within normal limits (p ."001) and T decreased 

sharplyTSII increasedthis value,60%. Above I was very lowthe conc. of urinary
( .01). Along tledlest-Fast road, On the otherunchanged.

and remained practtcally the
(11.7-2.5 microgram/d-) to 3.2 mg/dl (P , 0.OlJ) after 


SCN Increased road,
from 0.7 the
hand, urinary the South-North 

of unsoaked roots. Along 
urinary Iconsumption and mg/dl whilein-reased almost 1.5 

SCN were constant 1:SCNof urinary the urinary 
Therefore, goitre, andconen. both roadsalong 


decreased a low prevalence
progressively. of 
3.0 in villages with of endemic goitrewere 3.1 and The prevalenceratios villages.tolhyperendemiC0.70 and 0.75 I and SCNbetween more the balanceonregion depends

and cretinism in this 
s summary. Trans. by L.M.F.) 1102 

on I supply. (Author
in the diet than 

0334 
COI T, . F.; P.; IENART P.,

CO ,,RTOIS, 
F.; BOURDOUX, P.; J.; YANGA.

19202 DELANGE, C.; VAMERPAS.P.; TIIIILY,M.; SEGIIERS,R,; MAFUTA, involved In the goltrogenicLAGASSE, 
Nutritional factors
1983. toxicityY.; ERMANS, A.M. R., eds. Cassava 

. Ahluwalta, 1982.action of cassava. Ottawa, Canada,
health issues,publicresearch and Developmentand thyroid: InternationalOntario.Ottawa,of a workshop. Illus.Proceedings 2 Sum. Engl., 2 Refs.,

6. Engl.,
IDRC-207e. pp.17-

Research Centre. 


Iodine. 
 hliocyanates.
 
goitre. Epidemiology. 

Biochemistry.

Endemic Human nutrition. DetoxiiicationCassava. 
 physiology. 


Cretinism. 1CN. Toxicity. 
Human 


processes. Zaire. 
studies were 

and biochemicalnutritional,clinical, induce the 
Epidemiological. conditions required to 

tile nutritional respectiveto evaluate Zaire. Tileconducted areas inin 3 ruralof cassava the centralaction of IICN ongoitrogenti toxic effectand the
by thyroid failure the followingroles played studies demonstratedField 


nervous of large quantities

evaluated. does notsystem were of cassava 

(1) chronic consumption developpoiiits endemic goitre. (2) The 
in the development of dietary
necessarily result the balance between 


related
is critically 
to 

I supply
ment of goitre a subnormal 
can be altered by
balance 

supplies of I and SCN. This 
+ periodic utilization of 

I deficiency
a severe 

+ a high SCN supply or by level of
 

Factors determining the 
I/SCN ratio are 


processes
poorly detoxified cassava. detoxification 

of cassava, efficiency of 

ofIICN content ani quantityI intake, the frequencyand 

(soaking being 
 the most efficient), 

61, 



not

of these foods. (3) Protein calorie malnutrition does 


consumption 

(4) Adaptation of
 

greatly impair the endogenous conversion of IICN into SCN. 

place


thyroid function to less severe goitrogenic conditions can take 

not in infants.
increase In TSIIstimulation 1inadults but 
without a marked 
 the popnlawomen are tilevulnerable target groups of 

Newborns and pregnant 
a 

foods to young infants. (6)tion for the toxic action ot cassava. (5) Breast-feeding plays protective 

feeding of cassava-based 
area should be basedrole by delaying tile 

Evaluation of the goitrogenic environment In a given 
the risk of mental 

on the degree of I deficiency and SCN overload; 
by systematic screening for congenital

deficiency call be determined 
by L.H.F.) 11021inthe newborn. (Summary by I.B. Trans.hypothyroidism 

"
 5
0 3, 

I.UVIVIL.A,
 
19201 ERMANS, A.M., BOUR.M.11, P.; INJIAFRTI, 	 J.; .A(ASSE, R.; 

F. 1q83. Role oif cassava in the 
H.; TIIILY, C.II.; DIFAN(E,K.; MAFIITA, 

In Ielange, F.; Ahluwalla, R.,goitre and cretinlsm.etiology of endemic 
and public health issues,

eds. Cassava toxicity and thyroid: resea rch 
Ottawa, Ontario,


Ottawa, Canada, 1q82. Proceedings of a workshop. 
9 6 

Research Centre. i)RC-207e. pp. -1 . Fngl., 9Internat tonal levelo lnent 


Ref . , II os.
 

Ft iology . Thliocyanates. Absorption.
Cassava. Findemic got t r. ret inI;m. 

Iluman nutrition. Iodine. Africa.
1:1 eemlologv. Iteim phy ologv . 

the fol lowing medical and physi-
An attempt to 1 rovtide answers to 

pa ttoIog Irl problems Is made: (I) thelack 	 of parallelism between tile 

goitrous endemias; (2) tle 
degree of I eficiencv and the severity of 

tn Central Africa and 
possible relptionshlips between mvxedematous cretinism 

!;pecfic mechanism; (3) tleand, If so, by what 
of I prophylaxis that

the goitrogenic environment 
could be readily adapted

development of a new method 
was performed on a multidisciplinary basis In 

to local conditiont;. Research 
in Brussels (Belgium). The dliferent phases

the field, In endemic areas, or 
The role of cassava tn the pathogenesis of 

of research are described. 
the nature of the antilthyrold action

endemic gotre Is analyzed as well as 


of cassava. 
 Results of the clinical and exptl. ,stidlte show that cassava 

together with I deficiency, are key factor!; in ite etiology of 
Ingestion, difficulty
tit Central Africa. The main
and cretinism 

goltrogen Ic effects of SCN andendemic gottre 


encountered was to distinguish between the 
nutrit ional education regarding

those of I deficiency. The importance of 
and It Is essential tomethods is emphasized 

the SCN/I ratio. (Summary by I.B. Trans. b;cassava detoxification 
establ ishi more precisely 

I.iH.F.) 1102
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naturally occurring goitrogens in 

19203 (;AITAN, E. 1f83. Role of other 
In Delange, F.; AhluwaIla, R. , eds. 

the etiology of endemic goItre. 
and public health issues. Ottawa.

Cassava toxicity and thyroid: research 
a workshop. Ottawa, Ontario, Inernational
 Canada, 1982. Proceedings of 2 34 

Centre. ll)RC-207e. pp. 7- . Engl., 46 Refs. 
levelopment Research 

Cassava. Enidemic goltr ?. Etiology. Htuman physiology. liuman nutr ition. 

factors of
 
evidence implicating environmental goitrtgetts as etiological

The 	
These have been detected as thiocyaaates and 

endemic goltre are reviewed. 

of tite Cruciferae family, 
as cyanogenic
in vegetables 

shoots, sweet potatoes,
isnthincyanates and lima bean. 
glticosides in cassava, maize, bamboo 

and garlic. Several endemias have 
and as aliphatic disulfides in onions 
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been attributed to milk from regions of endemic goltre, the nut of
 
Araucaria araucana, polluted drinking water; the excess of I also causes 
goitre and hypothyroldism. Some naturally occurring goitrogens in water 
were analyzed as well as their relationship to disease incidence in differ
ent regions. Their chemical characterization, physical state, and geocycle
 
are discussed. There is evidence of organic antithyroid compounds derived 
from sedimentary rocks that contaminate water supplies. Mir.roorganlsms 
(i.e. Escherichia colt) also contaminate water supplies, being involved in 
the pathogenesis of endemic goitre. Nutritional status was also analyzed. 
The best Indicators of the disease were the presence of sedirentary rock 
and the concn. of Klebsiella Vteumoniae in the water source. (Summary by 
1.11. Trans. by I.M.F.) 1102 

0337 
19211 (EEVARG(;IIFSE, P.J. 1983. Ca qsava diet, tropical calcifying 

pancreatitis, and pancreatic diabetes. In DelaIge, F.; AhlirwaIla, R., 
eds. Cassava toxicity and thyroid: research and public health issues, 
Ottawa, Canada, 1982. Proceedings of s workshop. Ottawa, International 
Development Research centre. IIRC-'107e. pp.77-78. Engi., 12 Refs. 

Cassava. Human nutrition. tmnn health. Clinical manifestations. 

Ev idence is presented that cassava-bised diets are related to the 
development ' of tropIcal calcifying pancreat it Is (TCP) an0 pancreatIc 
diabetes (PIll). he 2 diseases are associated witl protein deficiencies as 
shown bv survevq it KeralIa, India, where intake of carbrilivdrate was high 
(478 + 100 g/dav). The source of carbohydrate was found IsP asava. 
Epidem-ologlcal data supprtlng cassava as a cause of TCP s wre, !hat this 
disease Is nrevalent in Nigeria, Iganda. Indi , Indonesi a, and Bra7i I, 
where cassava Is eatenr iln the Incidenrce of endlemic goitre telated to 
cs"Sava toxicity I,; a Iso c'oliollr. It IS emphas Ized , however, that 
cassava-based dlet; ;[lone lav nwt catuse TIP ir I'I}. Other genetic factors. 
such a,;i pancreatic ductal animlalies, are iil;o present ihr these diseases. 

(Summary by I.T.S.) 11.) 

19204 KOCIIUI'I I.AI , t. ; RAMA. IN;ASWAM I , V. I181t. Prub I Ic health and 
nutrit ional aspects eI endemic goitre and cret irnism in Asia. In Delange, 

F.; AlilowaIla, R., Pdx. Cassava toxicity and thyroid: research and 
public health isiu , Ittawa, Canada, 1982. proceedings of a workshop. 
Ottawa, Ontario, International lDevelropment Research Centre. IIDRC-20e. 
pp. 

4 1-48. Engl., 4 Rets., Illus. 

Cassava. Fndemic gi lie. CrettniriTm. 1limrrr henlIth. Iluman nutrition. Iodine. 
India. Maps. Asia.
 

The problem of endenic goitre and cretlni;mi in Asia, in par ;-ular India, 
is reviewed regardlng prevalence, etiologv, and health cin;;equences. The 
contributory role pl;r id bly dietarv it, erVIi ilmrintal gottrogens such ;is 
cassava cintiomption, relationship with scasol f loilg arndpoverty-related 
factors (incluiltng ltitlC rlventlIoniar I ! mrces of fi.i.id) Is examined. Envi ronmen
tal I deficlericv plays ;n important role tn goitrogenesis lr all corntries 
studied. There if io evidence to siimw that cassava consumption plays any 
role In gotre prevalerncrr in Asia. Several Ill-defined contributory factors 
seem to operate to generate the extreme variability ir tire prevalence of 
these diseases. Detailed stuiles are necessary to clarify these factors. 
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There Is an 
urgent need 
to implement 
I prophylaxis since
tions indicate that in severely goitrous areas 
recent observa

as much as 
2-5% of newborns
have thyroid insufficiency. (Summary by I.B. Trans. by I.M.F.) 1102
 

19208 KWANG, 0339
T.Y. 1983. Endemic goitre in
In Delange, F.; AhliuwalIa, 
the state of Sarawak, Malaysia.
R., eds.
research Cassava toxicity andand public health thyroid:
Issues, Ottawa, Canada, 1982.
a workshop. Proceedings ofOttawa, 
 International Development 
 Research
IDRC-207e. pp.64-6a. Engl., Centre.


18 Refs., Illus. 
Cassava. Endemic goltre. Cretinism. pidemlology. Etiology.nutrition. Maps. HumanHuman physiology. Malaysia. 
gased on epldemlologlcal survevs of endemic goltreSarnwak's and cretinism,25 districts 12 of(alaysia)estimates were Identified asindicate that goitrous,there Current 
in this 

are at least 20,000 casesstate, representing 1.5% of Its 
of endenjlt goitre 

program total population.for the control of endemic gitre, 
As part of the 

was initiated and the production of iodizedlegislatinn saltwas passediodized table salt 
In ,Ton. 1982 making thecompllsory. import ofIn additionwere tested to this program 2 otlrover a period of 1-2 yr. methods

The Ist
salt Inlection; and the 2nd 
Involved the w;e ot iodiL, dutilized all lodinatorfed village fittedwater supply. The Into the gravity

mo.; the prevalence 
1i.ter produced significant resultsof goitre In 9wac' reducedprovided for the role of 

from 61 to JO. Evidence iscassavafrom in the etiologyfood consumption studies of endemic goitre. l)atain 2 Inland communrnitiesintake of 400 of indicatedg cassava leaves and 900 
an av. 

elaborate preparation g of roots/househuIld;of cassava nowas carriedconsumed out, except wher-as a rice cassavasubst Itute. Research needs are 
is 

briefly out I(Sut-nary by JI..S.) ned. 
1102 

19209 MATA, L.; ULATE, E.; JIMENEZ, S.; DIAZ, C.endemic gcitre, 1983. Cassava consumption,and malnutrition 
 in Costa
Ahluwalia, Rica. InR. , eds. Cassava De lange, F.;toxicity andhealth issues, Ottawa, thyroid: rese;arch andCanada, public1982. ProceedingsInternational IDevelopment of a workshop. Ottawa,Research Centre. IDRC-207e. 
pp.'9-,2. Engl.,
15 Refs.
 

Cassava. Human nutrition. Endemic 
.oitre. Milnutrition 
Costa Rica.
 
Results 
of cassava 
consrnption 
surveys carried out
and 1980 are presented. in Costa RicaThese Include in 1978informationcons umption by children on mean consumption,
 
women and 

1-6 yr old, and daily cons.lmption
neonates. Malnutrition and goltre present 
among lactating
 

decrease is attributed to 
no serious problem; Its
 

to 

an overall Improvement
the government-supported In the quality of life andsalt Iodatonn
observed program.in certain As goltrefamilies, is stillstudies should be undertakenrole of cassava to determine titein such cases. (Summary by .J.L.S.) 1102 

19206 VAREA T., 
 I.R. 1983. 

relating to 

Nutritional and public health considerations
endemic goltre and 
cretinism in South America.
F.; Ahluwalla, R., In Delange,
eds. Cassava toxicity 
and thyroid: research and
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of a workshop.Canada, 1982. Proceedings 5 6
 
IDRC-207e. pp.5
public health Issues, Ottawa, - 1. 

Ottawa, international Devclopment Research 
Centre. 


Eng., 53 Refs., Illus.
 

Cretinism. Epidemiology. Biochemistry. Human
 
Cassava. Endemic goitre. 


South America.Human health. Iodine.physiology. 

is a public health
 
In 65% of Latin 
American countries, endemic goitre 


presented

factor Is I deficiency. Data are 


The major etiological
problem. prior to and following

in South America
of goitre
on the prevalence 
 thyroid


salt, endemic cretinism, and parameters of 

Iodized
prophylaxis by 

in the diet, along with
Since I deficiency

function in endemic goitre. in
induces progressive physiological delays 

protein calorie malnutrition, ismeasures
adoption of nutritional 
children inldeveloping countries, the 

of nutritional Improvement, it is necessary 
suggested. To increase the rate 

(2) create iodized oil
salt programs,better iodizedto (1) establish 

and treat congenital hypothyroidism
zones, (3) detect programs in marginal and mentalthe psychomotorstudy and treat

in endemic zones, and (4) 
11(2with goitre. (Summary by I.L.S.)

disorders a:nqociated 

See also 0)351 
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0342 
cassava
Available carbohydrate in
1982.


19231 AGUDU, E.W.; THOMAS, O.P. 

Science 61(6):1131-1136.

by chick bioassay. Poultry
meal determined 

17 Refs.
Engl., Sum. Engl., 


Chicks.constituents.meal. Carbohydrate content. Feed 
Cassava. Cassava 
Animal physiology. Animal nutrition. Dietary 

value. 

In peeled (MCASS) and nonpeeled 
The availability of carbohydrate contained 

in 3 feeding(SBOM) was estimatedsoybean olihealq(NPCASS) cassava, and 
fed for 7 days on a 2 wk. The chicks were
lasting for
trials on chicks each as the sole source of
 

basal diet containing soybean oil 

carbohydrate-free, wt. were
chicks of uniform
B until 21 days old,
nonprotein energy. From gain ofat 2 levels. Wt.

of the test Ingredients
given small quantities ofthe amountwas used to estimateof each expt.chicks at the end 

curve, plotted using wt. 
from a standard glucose

available carbohydrate glucose/gas log1 0 (I + g 
gains and dietary glucose contents expressed 


the studies there w.is p 
 significant 
isolated soybean fatty acids). In all 

Availableon glucose values. 
linear regression of chick wt. gain 

reap.and SBOM was 83.8, 92.4, and 32.3%, 

carbohydrate for NPCASS, CASS, 


in feed efficiencyand Improvement
There was a slight increase in wt. gain 

chemical

for N-free extracts, obtained by


CM. Values
with increased 
 those from chicks.(r ( .996) with 
analysis, correlated significantly 

than did PCASS, and that
 
acid detergent fibre 

NPCASS contained more 

from NPCASS. (Author's
availability
the lower carbohydrate
explained 


summary) 1103
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1969. Feijao
E. DE S.; SOARFS, L.M. 
..P.; MONTEIRO, 


algodao sem gossipol e rasps de mandioca na producao
17113 CARVALIIO, 


macacar, farelo de 
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de ovos. (Cowpea, cottonseed meal without gossypol, P:J cassava chip
 
meal in egg production). Recife, Brasil, Instttuto de Pesquisas
 
Agronomicas. Comunicado no.2. lop. Po t., Sum. Port., Illus.
 

Cassava. Cassava meal. Feed constlituents. Poultry. Dietary value. 
Economics. Animal nutrition. Brazil. 

A total of 440 White Leghorn chickens, distributed in 4 cages of 2 chicken 
houseu 110 days ifter the initiation of egg laying, were used to determine 
the effect of the total substitution of: wheat flour (T 2 ) with a mixture of 
equal protein value, made of toasted cowpea meals, cassava chip and corn 
meals; soybean and cottonseed meals (T ) with toasted cowpea flour, 
cottonseed meal without gossvpol, andf tAsh meal; wheat, soybean, and 
cottonseed meals (' I ) with the mentioned protein mixtures, used together to 
supply the same protein value as the substituted feedstuffs. The results of 
224 days of research showed that i,increased egg laying 99% compared with 
the basic ration which consisted tt wheat, soybean, and cottonseed meals 
and other ingredients and Improved feed conversion; the ration required to 
obtain a doz-.n eggs wa,; 15. 3. less. In addition to maize, tie resilts were 
practically confirmed in T4 . T3 also gave positive results since egg 
product ion and feed conversion were pract ical ly the same. (Stmmary by 
FIMBRAPA. Trans. by IL.M.F.) 110) 

0344 
18486 KIRIIIOVA, N. 1981. [Cassava in diets for fattening of pigs!. 

Svinovodstvo (USSR) 5:21. Russ.
 

Cassava. Swine. Fattening. Feed constituents. Dietary value. Animal
 
physiology. Animal nutrition.
 

Young pigs were fattened on a mixture of barley and wheat with,.;t; ,r with 
cassava 20, 41), or 60% by wt. Cassava at 20 or 40Z of diet did not cause 
any significant change in gastric digestion compared with the basal dtet 
given alone. At 60% it caused a delay in stomach emptying during the 1st 
few hours after eating and changed the ratio of hydrochloric acid to other 
organic acids by raising the concn. of lactic acid and VFA. (Surmnary by 
Nutrition Abstracts and Reviews) 1103
 

0345 
18500 RAVINDRAN, V.; KORNEGAY, E.T.; POTTER, L.M.; WEBB JUNIOR, K.E.; 

PARSONS, C.M. 1983. True metabolizable energy values of cassava tuber 
and leaf meals for poultry. Tropical Agriculture f60(2):82-84. Engi., 
Sum. Engl., 13 Refs. 

Cassava. Cassava meal. leaves. Poultry. l)igestihility. Metabolism. Dietary 
value. Proteins. 

True ME values of cassava tuber meal and Cl11 were determined using 18 adult 
Single Comb White leghorn roosters. After 24 h of fasting, 6 roosters were 
force-fed 25 g of each of these feedstuffs. Six roosters were fasted for 
another 48 I and served as negative controls. Excreta were collected for 2 
consecutive 24 h periods. Length of collection period had no effect on the 
true ME value of cassava tuber meal, indicating that a 24 h collection 
period was adequate. A collection period of equal to or greater than 48 h, 
however, was required for roosters force-fed I.M. The mean true ME values 
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to be 15.73 +and ClIIwere determined

(dry basis) of cassava tuber meal 


0.25 and 8.33 + i.i MJ/kg, resp. (Author's summary) 1103
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G. 1983. Fungal protein produced on cassava 
19228 SANTOS, J.; COMEZ, 4 

Animal 56(2):21t -270.
for growing rats and pigs. Journal of Science 

Engl., Sum. Engl., 27 Refs., Illus.
 

Swine. Feed constituents.meal. Protein enrichment.Cassava. Cassava 
Methlonlie. Supplements. Industrial microbiology. Dietary value. Amino 

acids. Animal physiology. Animal nutrition. laboratory animails. Colombia. 

oi a tlgogll (Aspergillus fumigatus
A nutritional assessment was conducted 

fed to rats and pigs. The sun-dried btomass resulted
1-21A) SCI' that was 

roots or CH substrates and had the
from fermentation of either fresh 

ethel extract, 3.1; crude
following % composition: C1' (N x 0.2-), 14.1; 

fiber, 20.10; ash, 4.3; N-free extract, 27.9; Ca, 0.20; and P, 0).79. The 

gross energy was 426 cal/g. Aln initial biological evaluation based0 on PER 

using 70 growing rat;S. Crowth responses in
and NIR methods was conducted 

fats fed the dried product weie similar 
 to those produced by the casein 

with DIl-met. During the
control, provided tie bloiiavs was sipp etented 

of the
growing-finishing period (15.8-95.0 kg), 1)i:s wet e giten one 

(2) CM f- SUM + 0.3%
following exptl, diets: (I) control, sorghum + SIM; 

1 SCIP + 0. it ll-met. Diets were
l)1,-met.; (3) CM - SCI; and (4) CM 

16 and 13% CP for the growing (15.8-50 kg) and
calculated to supply 

based on SCli
finishing (50-95 kg) periods, resp. The pigs ted tilediet 

reach market wt. and had poorerwithout any met. took longer (P 0.05) to 

than pigs fed tileother ietsu. .ipplementa tilm 
(P 0.6"1 feed conversion 

itlvt plillI tV of the ftlligalIwith D)-met. improved (P 0.05) tilet not r 
with dietscomparable with tihse obtalined 

total ;ubstitute for IM did itot affect
protein and the results were 
based oi SlM. The use oh SCP as a 


the normial phy:lsical condition of the aniimals. (Author's sumirv) 11013
 

1)347 
seal tInd cassava peel

18459 SONAIYA,. E.B.; tiMOllE, T.A. 1183. Cassava 
Animal Feed Science and Technology 8(3):meal in diets for growing pigs. 


211-220. Engl., Sum. Engl., 24 Refs.
 

Cassava meal. Cortex. Uses. Swine. Feed constituents. Dry matter.Cassava. 

physiology Animal nutritiout. Nigeria.
Digestibility. Aiimal 

0, 30, 45, and 00% suit-
Expt. were conducted to study the inclusion of 

15 and 30% CM
dried, ground cassava tubers (CM) in growing rat iots, and of 

+ 15 and 20% sun-dried, ground cassava peel (CPH) ii finishing ration.s; of 

Growing pigs receiving rations containing CM
Large White and local pigs. 

or CPM grew slightly but tionsignificantly faster and were sl ightly more 
enerallv,

efficient in feed conversion than pigs otn the control diet. 
than local pigs while localLarge White pigs appeared ti til ize CM better 

thantlarge White pigs. Carcasses of control pigs
pigs utilized CPM better 

than those oh pigs on the
had significantly higher dressing values 


substituted rations. 
 CM, being more digestible than CPM, Increased the 

susunary) 1103digestibility of CM-ClIM mixtures. (Author's 

0348
 

18996 SONAIYA, E.i.; OMOLE, T.A. 1982. Cassava meal atid cassava peel 

meal for growing and finishing pigs. Turrialba 32(2):187-194. Engl., 

Sum. Engl., Span., 18 Refs., Illus. 
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Finishing. Feed constituents. DietaryCassava. Cassava meal. Cortex. Swine. 


value. Animal physiology. Animal nutrition. Nigeria.
 

The Inclusion of 0, 15, 30, 45, and 60% sun-dried, ground cassava tubers 

and of 15 and 30% CM + 15 and 20% sun-dried, ground
(CM) in growing rations 

pigs was
peel (CPM) in finishing rations of Large White nd local 

pigs receiving substituted
cassva 
studied In a 2 x 2 factorial expt. Growing 

and were slightly more
rations grew slightly but nonsignificantly faster 

Finishing p'gs
ef ficlent in feed conversion than pigs on the control diet. 

f- CPM diets had slightly depressed but nonsignificant growth rate and 
on'CM 

CM + 20% CPM was consistentlyfeed efficiencies. A combination of 15% but 

nonsignificantly superior to other substituted ratiois. Generally, large 

than pigs while local pigs
White pigs appeared to utilize 	CM better local 

White pigs. Carcasses of control pigs had 
utilized CPM better than Large 

than those of pis on the substituted
significantly higher dressing values 

rations. CM, being more digestible than CIM, had a promoting effect on the 

digestibility of CM-CPM mixtures. (Author's susmary) 1103 

0349 

19256 TE'E, 0.0.; PESSl, E. 1982. Performance and nutrient utilization 
containing different cyanide

in gro,,ing pigs fed cassava peel rations 

levels. Nutrition Reports International 26(l):51-58. Engl., Sum. Engl.,
 

13 Refs.
 

Swine. Feed constituents.Cortex. Usei. Woste utilization. 
Animal nutrition.

Cassava. 

Composition. Digestibility. tLyanildes. Animal physiology. 

Costs. Nigeria.
 

pigs were allotted to 3 treatment group.: TI , a maize control
Forty-two 
ration T , cassava peel rations; and T a c;,,sava peel + dietary KCN 

ration. diets TI to T3 contained 0, 96, and #0 ppm cvanide, resp. Feed 
> on T,. Feed

intake and growth rate were nonsigoiticantly (P (.05) reduced 

and PER on the cassava peel-based rations compared favorably
efficiency 
with the control. Performance traits were negatively correlated (P > 0.C5) 

level. Nutrient digestibility was similar on all
with dietary cyanide 

for ether extract digestibility which was 
treatment groups except 


and TI. ME and N retention/day 	were 
significantly (P < 0.05) higher on T 2 

not affected by dietary treatments. Cost of feed/unit llvewt. gain was 

similar on all rations. (Author's summary) 1103 

0350 
yuca fresca y1978. Uso de la hoja tie 

17114 ZAPATA, 0.; RUBlIO, J. 


carla en la alimentaci 
6 n de vactnos. (Use of fresh cassava 

shoots in novine feeding). In J1lminez C., A., ed.cogollo de 
leaves and sugar cane 

Agricolas en I i Altmentaclln tie tanado. 
Utllizaci6n de Subproductos 

Call, Fondo Ganadero del Val IIe iel 
Call, Colombia, 1978. Memorias. 


Cauca. pp. 
5 3-61. Span.
 

Cassava. Leaves. Uses. Supplements. Forage. Feeds and feeding. Cattle. Feed 

constituents. Animal nutrition. Colombia. 

The Dairy Cattle Program of the Instittito Colombiano Agropecuiarlo conducted 
sugar cane Fhootswith cassava leaves andseveral bovine feeding trials 

ii order to Improve the utilization of 
with certain nutritional correctives 
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cassava as forage and determine the necessary protein supplement. There was 
in preliminary trials using 

cassava leaves + an energy supplement; however, the protein supplement with 

cassava leaves wa more economical than the tradittonal cakes given. Animal 

growth was acceptable hut Interior to the bovine growth standards, 
obtainable with concentrates. Three common forages (maize ltilage, cassava 

leaves, and Pennisetum purpureum) were given in a comparattv trial. From 

an economic point of view, the use of cassava leaves 

no statistical difference among treatmeats 

as a source of protein 

at a rate of 8 kg/antimal/day was corroborated. Anither trial compared th. 

use el cassava leaves with that of alfalfa; the total wt. gain/animal with 

alfalfa was 57 kg compared with 67 kg with cassava. The use of cassava 

roots as energy supplement left a small margin of profit. This point is 

discussed. (Summary by El)I'I EC. Trans. by I.H.F.) 1103 

See also 0359 0376 0391 

1104 IICNToxicity and Detoxification
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19220 BOIRDOUX, P.; SE(IIERS, P.; MAFUTA, M.; VANDERPAS, J.; VANDERPAS-
RIVERA, M. ; IDEI.AN;E, F. ; ERMANS, A.M. 1983. Traditional cassava 

detoxification processes and nutrititon education in Zaire. In Delange, 

F.; AhluwalIa, R., eds. Cassava toxicity anl, thyroid: research and 

public health Issues, Ottawa, Canada, I982. Cror'eedlngs of a workshop. 

Ottawa, Intarlo, International Develop,-:.-ut Research Centre. IDlRC-207e. 
pp. 134-I 17. Fgl . , Sum. Eigl ., 5 Ref s. 

Cassava. Cassava products. Petox If Ic't flo processes. Human nutrcit ion. IICN 
content. Zaire. 

The efiect of traditional cassava detoxi f Icat lon processe. In Zaire on the 

increase in serom an( urinary SCN toncon, was examilned. The 11CNcontent of 

tubers and of cassava products Increas es from Bas Zaire to Klvu to lbangi. 

This accounts for thi difference. in SCN levels observed in the 3 popula
tions. Soaking, practiced In Bla Zaire, Is regarded as the most efficient 

detoxification process. Soaking for 1-5 (lays reduces IICN content 457 for 

(lay I tip to 977 for day 5. It Is Important that the detoxificatton proc

esses he carried out care.flly. In Uhangi, well-detoxflled foodstuffs can 
be prepared with only slight moditication of traditional processing proce

(hires. Modifying the( Ioot hablts of rural polpulatlons in Africa is diffi

cult. Evidence Inditates tthat a lower efficiency of cassava detoxification 
or an lncrease In the dietary supply of cassava would result in a SCN 
overload and concomitant thyroid problems In area; with moderate or low I 
Intake. (Summary by I.i1. Tranq by I..M...) 1104 

0352 
lt 	 16 SINII, I.D. 1991. The teratogenic effects of dietary cassava on the 

liregnant albino rat: a preliminary report. Teratology 24(3):289-291. 
Engl., Sum. Engl., 8 Refs. 

Cassava. laboratory animals. Toxicology Animal physiology. Clinical
 
manilestat ions.
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Reports 
are on record 
showi.' cerrelation 
between cassava
occurrence of various types intake andot neurnpathies. About 0.1-2 mg ofgm is released cyanlde/lOOfrom cassava by action of hydrolase.
by several It has been suspectedlocal clinicians in SE Nigeriaanomalies as a cause of congenitalif consumed in exce's during pregnancy. However, it remainscontroversial problem and precise a

:-ci,-tic data is lacking. Thiswas conducted on albino jits by giving 
study 

and 807 of 
them milled cassava powder as )o%thlir diet during

collected on day 
the 1st 15 days of pregnancy. Fettuses20 from the group rcceiving cassavtashowed a low Incidence of limb defects, 

;:q 80% (if tile Ilet 
open eye, microcep::lv,retardation and growthin the rat. Interpretation of tr! s data for the homan shouid bemade with caution. (Author's summary) 11114 

See also 0391
 

100 PROCESSING, PRODUCTS AND USES 

102 Uses, Industrialization, Processing and Storage 

18448 BICUDO NETO, 0353L.. OF C.; CASPARINO FILHO, T1.; SALES,Estrutura de A.M. 1977.custos pars a produeao de leveduras allmentfclas. (Costsructuire for the production of food yeast) . Campnas-Sp, Brasil,Instituto de Te.:nologla ie Allmento,,.
3 Fstudos Economicos. AlimentosProcesados no.5. 9p. Port., Sum. Port.. Engl., 10 Refs. 

Cassava. Protein enrichment. Yeast production. Costs. labour. Cassava meal.Industrialization. Iliomass product ion. Braz. il. 

The cost structure for the prodct Inn of yeast t ron sub;t ratesand cassava, mmfmolassesusing 6 indepimdeit production lilmes, Is an;llvmed. lasicaliv,these lines shomw similar characteristics, 
groups: (1) 

and therufore are divided Into 3
using cassava as raw material, (2) 
 uqing molasses asmaterial, and raw(3) using both molasses an(m cassava. Final products ofproduqtion lines theincluded tm groups I and 2 were dry yeast and/or yeastprotein concentrate. Final product of group 3 was CF enriched withprotein. PrductT yeastCosts of the lollowing products were determined:yeast from molasses , dry yeast 
dry

from cassava ,consumption from molasses, yeast protein 
dry yeas t for imuman 

concentrate from molasses, yeastprotein comcentrate from rassava, and finally CF enriched withprotein. Results yeastsqh;wed that when time cost of yeastregarding Its p 't- was coims Ideiredin content, its cost Is intermediate between thosethe vegetable and animal ofproteins. In all cases fuel tilewas item that mostcontribnted to total cost. Flow chart- of all processes are Inluded(Author's summary) I1? 

18409 0354FLORES, A.S.; SANTOS, A.R. DOS; ILVA, J.R. DA; LIMA, J.A.D. DF;SILVA, J.F. DA; CERQUEIRA, J.lI.A. D LORDELO, J.C.C.; DINIZ,LIMA, P.J.C.;S.A.A. DE; SOUZA, S.P. DE; DA4TAS, T.B.
(Cassava flour 

1982. Casas de farinha.mills). Brasilia-DF, 
Empress Brasilelra de Assistencia
4
Tecnica e Extensao Rural. 3
p. Port., 12 Refs., Illus.
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Cassava. Cassava flour. Factories. Small-scale equipment. Small-scale
 

processing. Peeling. Pressing. Drying. Rasping. Brazil.
 

The production process of CF in flour mills is described in detail. These 

cassava flour mill!; are defined as microagroindustries characterized by 

being localired in rural areas; intensive faintly labor and small amounts of 

capital are used and part of the flour produced is spent for 

self-consumption of the factory workers. Cassava roots grown on the owner's 

are and builtor neighboring farms processed, the mill is (including 

equipment and machinery) locally In a rudimentary manner. AF -cts that 

should be taken into account when choosing ti site, in the constT Jion of 

the mills, the receiving and preparation of roots, rasping and types of 

raspers, pressing and types of pressers, grinding and scrcening, heat 

drying, screening, storage, organizing and locating machinery and 
by L.M.F.)equipment, and cleaning are given. (Summary by EDITEC. Trans. 

102 
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18957 HARUENKIT, R. MIfl. The use of waste 
water from tapioca starch
 

industry as a growth medium for ni~iogen fixing bacteria. Mag. Sc.
 

Thesis. Bangkok, MahIdol University. )8p. Engl.. Sum. Engl., 86 Refs.,
 

illus.
 

Cassava. Casava starch. Factories. Waste utilization. Culture media.
 

Nitrogen-fixing bacteria. Thailand.
 

Instead of discharging cassava waste water and causing water pollution, it
 

was used as growth media for Beijerinckia spp. and Rhizobtum Japonicum
 

UB-gT In expt. that substituted the C source In conventional media with OM
 

originally present in the cassava waste water. Results showed that 

Beijerinckla spp. and Rhizobium Japonicum UB-8T could grow in modified 

media prepared from raisava waste water. Beijerinckia spp. showed abundant 

growth in the modifie'd media (cassava waste water + Ingredients of N-free 

medium, except glucose). Bejerlnckia spp. fixed 0.72 mg N11 when cultured 

In N-free medium but none in the modified media. Cel I vied obtained from 

culturing Beljerinckia spp. in the modified media was 10 cells/ml which 

was higher than that of the contrci (N-free medium). The cost of the 

modified media was 91.29% lown: than that of the control. Rhizobium 

japonicum 01B-81' was also ahle to grow in medium prepared from diluted 

cassava waste water (waste water:tap water = 1:1) and Ingredients of medium 

-79 (except manitol and CaCO3 ) . The growth of Rhizobium Japonicum UB-BT in 

the modified medium was inferior to that Tn the medium -79. Yield, 

expressed as the optical density value, was 65.26% lower than that of the 

control. The cost of the modified medium was also 62.23% lower than that of 

medium .19. ihe problem caused by the waste water from cassava starch 

industrieE may also he abated through the production of liquid bacterial 
fertilizer and inoculant. (Author's summarv) 102
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18953 tlOI,MFS, E.lB.; NEWCOMBE, K.J. 1(83. Fuel ethanol from cassava: the 

Batyer River experience. Konedobu, Papua New Guinea, Energy Planning 
Unit, Department of Minerals and Energy. lip. Engl., Sum. Engl., 

Refs..
 

Cassava. Cassava programs. Ethanol. Cultivation. Industrialization. Costs. 
Economics. Papua New Guinea. 

7 
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The objectives, strategy, and progress of the 
Papua New Guinea program for
 
evaluation and production of ethanol 
from biomass as , transport fuel are

outlined. The Balyer River AlcohlI Company was estab islied to develop the 
Ist pilot demonstration Industry in the Ilghilands of Papua New Cuinea, This 
industry was to produce 2.5 million I of fuel ethanol/year from cassava. 
Time agricultural strategy, early development, and projected capital costs 
are discussed iii detai I. This project has now been cancel led fol lowing
considerable development work. The major problems encountered by t is
project are outlined as an ,xample of the difficulties of agrvindustrlal
development Il developing countries. (Author's summary) 102 
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19239 JOlHN, V. ; MAIIIIAVA, H.R. ; ROII T(I, P.K. 1982. 
 Solar cooking of
 

cassava. Energy 7(3) :313-317. Engl. , Sum. Egl . , 9 Refs. , IIllus. 

Cassava. Cooklng. Hmumn nutrition. India. 

Cassava is an important somrce of carbohydrates 1ImKerala (India) and 
nearly '2 million t of it are used annually for human consumption. Tile
result of expt. performed onmthe cooking of cassava using a bamboo basket
 
concentrator-tvpe 
 of solar cooker are reported. It is estimate(] that If

only 50, of time energy requirements for cooking of camsava are 
 met with 

I ar ansoa power annual 
saving of more than 4))00,0 t of firewood can be 
achieved In Kerala. (Author's summary) 102 

0358 
18951 IEBEI)EFF, S. A IIAR. O.B. 1940. Pes',uisa e determinmacao de aclidh

clanitdrico os produtos derivacios da mandhmca. (Research Oniland 
determimation of hydrocyanic acid in cassava hv-products). Boletim da
Secretarta de AgrIcultmra, IndustrIa e Comercio do Estado it Pernammco 
6(2):180-188. Port., Illus.
 

Cassava. Cassava flomr. IIlNcontent. Analysis. Bakery products.
 

The presence of IICN in anmunt s above 10 mg can cause difficulties I time 
fermentation of CF dough 1mmItreammaking. It could also affect 
to a certain
 
extent human beings amd animal; If tileamount o h1CNexceeds timethresmld
 
limit considered safe 
 for 1lving organisms (I mug). CyanogenIc glucosIde
 
content of 
CF was deterImmied by timep1crosodium method, the qualitative 
es say based on time ftnmulat lon of Prussiam ime, amimdtile method of
 
qualitatlve, determ I nation. According to the methods used, hydro I l I q
fol I owed by the amidit ion of 1)I su I fate Is the most recommendable. (Smimmarv 
by FBRRAPA. ''rans. by l,.M.F.) 102 

1359
 
18407 OSPINA P , I.; (;OhEZ G., C.; BEST, R. 1983. El secado mdeIn 
vuca 

pars In alImentact6m animal. (Cassava drying for ani-1 feIed) . Proyerto 
cooperat ivmm [RI-ACDI-CIAT. (al I, Colombia, Centr,. Tnternac lona I dc
 
AgrIcultmira Tropical. Serie CIAT 0 5SC(I)83. 12p. Span., IIIus. 

Ca.mava. Solar rying. Cassava chips. Small-scale eqmutinment. Small-scale 
processing. Costs. Colombia.
 

Time process of cassava drying using a natural, low cost system applicable 
om the on-farm level Is described hi detail. This system allows cassava to 

591
 



be stored for long periods to be used in preparing balanced feed rations in 

The process is simple and can besubstitution of sorghum and other cereals. 


carried out by fai;!r-, thus enabling more efficient land and labor 
 use. 
on

The described process includes: weighing, chipping, spreading chips 

drying, turning tile chips over, collection,concrete floors for san 

storage, and commercial ization. Aspects on the organization and management 
forms ofof a cassava drying plant are Included as well as the costs, 

financing, and pioduction. (Summary by EDITEC. Trans. by L.M.F.) 102 
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18(86 POWER, A.P.; iOL.MES, E.B.; WASORI, J. 1982. Cassava. In 

Sago palm and cassava starc' production in Malaysia: a study tour 

report. Konedobu, Papua New inea, Energy Planning Unit, Policy and 

Planning Division. Department of Minerals and Energy. EI'U Report no. 

14/82. pp.17-23. Engl., Illus. 

Cassava. Processing. Cassava t;tarch. labour. Malaysia. 

starch extracting 

factory in lpob, Perak (Malaysia) are given. This factory uses simple and 

modern techniques and equipment. The production of tubers delivered to the 

described as well as tile different operations involved. A 

Obiservations reported during a study tour to a cassava 

factory is 
schematic diagram of the factory and a detailed starch and product flow 

sheet are included, labor requirements ani starch losses (11%) are 

discussed and recommendat ions to improve plant effi leoncy are given. 

(Summary by I.B. Trans. by i..M.F.) 102 
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18498 ROSSI, S...; FIOREZE, R.; OLIVFIRA, A.M.C. DE; HAI.ZAC, L.F. 1982.
 

de castanha (te caJu e raspas de mandiloca.
Propriedades t6rmicas 

(Thermal properties of 
 cashew nuts and cassava chips). Revista 

Brasileira de Armazonamento 1(l):51-56. Port., Sum. Port., Engl., 5 

Refs., Illus.
 

Cassava. Cassava chip,.. Storage. Statistical analysis. Temperature. Brazil. 

A method previously employed to estimate the apparent thermal values of
 

in this study of cashew nuts
conductivity anti diffusion in cereals was used 

and cassava cut into 1.5 and 3.0 cm-long rectangular bars. The method 

basically consists of placing the product inside a cylinder with dimensions 

considered to be theoretically infinite, from the point of view of heat 

transfer, and whose geometric axis is an electric resistance that generates 

heat tinder stationary conditions,. Tle exptl. results of the temp. In the 

combination air-product, as a funct ion of time antd the radimus ot time 
and time
cylinder, the equations of heat transfer involved In the process, 

lse of a nonlitneai regresc;Ion computec program perm;tted tile simultaneous 

evaluation of the apparent thermal condmhctivitv and diffusion of time 

insdlle the cvIinder. The values of thermal conductivity andproducts placed 
timan thosediffusion of 1.5 cm-long rectagul r bars mi cassava were lower 


of 3.i cm-long bars. (Author's smsmn;rv) 102
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19242 SATYANARAYANA, K. G. ; MOIIAN, S.; MATIEIW, A.G. ; MOIIANDAS, P.N. 

SREFMLJI.ANATitAN, It.; ROIIAT(;I, P.K. 1982. Plantation products industry as 

a resource for materials. Journal of Scientific and Industrial Research 
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(India) 41(2):83-87. Engl., Sum. Engl., 
13 Refs.
 

Cassava. Waste utilization. 
India.
 

The wastes 
and by-products 
from plantation
resource products
for materials could be a major
in India, especially in Keran.
products of Kerala (cashew, The main plantatiorarecanut, rubber, andRegarding cassava) arecassava, examined.main waste
which 

the for material applicationis also used for is the stem,replanting. A method for making pressed boards from
cassava 
stems 
by hot pressing with
in Nigeria. The use 

a binder is present2y undergoing trialsof the stem is an insulatingalso feasible. and cushioningThe possibility material isof producinginvestlt1ated. Major 
paper pulp also needs toresearch beand development
utilizatic imperatives
of plantation products are 

for better

listed. (Summary by L.M.F.) 
102
 

17587 SCHMIDT, 036311.11.;ENCELBART, W. 1978. Economical and technical aspects
of ethanol 
production from maniok. In International Symposium on .
Fuel Technology: icohol
Methanol 
 and Ethanol,Proceedings. Wolfsburg, Germany,
Washington, 1977.D.C., U.S. 
 Department
Pp.5-2(l)-5-2(4). Engl., 
of Energy.


Sum. Engl., 12 Refs.
 

Cassava. Ethanol.
 

The use of solar energy for the production ofand blotechnological alcohol fuels by agriculturalconversion processes,of economy. is In theUsing fresh cassava Ist place a question 
small and the common technologynet yield of energy can of today, only abe attained. 'he asects of
to be built an ethanol plant,
in Mato Grasso, Brazil, 
are discussed.
techniques are proposed Continuous process
and some alternative 
solutions
waste treatment for economizing
are 
given. (Author's summary) 
102
 

18440 VALERA, 0. DE 03641960. 
 ndustrializaci6n

Industrialization). de la yuca. (Cassava
Tests 
Ing. Quim. Palmira, 
Universidad
Colombia. 3 7 Nactonal de
1 p. Span., 59 Refs., Illus.
 

Cassava. 
Cassava 
flour. 
Cassava 

Factories, Industrialization. 

strrch. Composite flours. Pr:,cessing.
Marketinp. 
 Consumptton. Costs. 
Economics.
Colombia.
 

A technical and economical analysis of cassavadifferent Industrializationcassava by-products and ofin Colombia is given. General aspectshistory, on cropbotanical classification,Cassava Agricultural cultivation, andEconomy in Colombia the 1942 Bill on
manufacturing are included. TheCF and breadmaking process of(composite cassava and wheat flours) aredescribed, Indicating the
Brazil, legislation existing in other
on these countries, Cuba and
aspects. The biochemical origin of starch, its properties
and uses, industrial obtainment,
detail. and starch derivativesThe feasibility of are described incassava 
 industrialization
discussed on the basis of the in Colombia isgeneral background indicated,market, consumption and as well as theforms of consumption. Required production is 
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analyzed and conditions that should he taken into account when choosing the 
site at the plant are given. A detailed technical description of the 
industriallzation process is given including a flow chart, process control, 
selection of equipment and machinery, a general layout of the plant and a 
diagram of material circulation, the balance of materials used (CF. cassava 
starch), energy requirements, a chemical study of the process, general 
investment budget, estimated profitability, and calculus of a drying unit. 
(Summary by EDITEC. Trans. by I.1.F.) 102 
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18438 VFNEZUELA. MINISTERTO IDE AGRICUIILURA Y CRIA. 1980. Aspectos 

agroindustriales de I. yuca. (Agroindustrlal aspects of cassava). 
Maracay, Instituto lnteramericano de Ciencias Agrfcolas. 15p. Span. 

Paper presented at Seminarlo Nacional de Ia Yuca, Maracay, 1980. 

Cassava. Cassava programs. Industrialization. Factories. Venezuela. 

Results are given of studies being carried out by the Ministry of 
Agriculture and Ilusbandry in collaboration with the Instituto 
Interamericano de Clenclas Agricolas and other Institutions on the conomlc 
feasibility of cassava production and utilization in Venezuela to elaborate 
animal feed. The agroindoatrial demand for cassava in Venezuela, problems 
related to processing, and tile situation of cassava mills are analyzed. 
(Summary by EDItEC. Trans. by L.M.F.) 102 

0366 
18439 VENEZUELA. MINISTERIO liE ACRICUILTIIRA Y CRIA. 1981. Estudto 

t6cntco-econ6mico del proceso Ie transformaci6n de yuca. 
(Technical-economic study of the process of transforming cassava). 
Caracas, Instituto Interamerlcano de Cooperaci6n pars la Agricultura

46
 Fondo Slm6n Bolivar. p. Span., Illus.
 

Castava. Processing. Factories. Indusitritalization. Cassava meal. Cat!sava 
flour. Pellets. Costs. Cassava programs. Maps. Venezuela. 

I technical-economic study of the proces; of transforming cassava in 
\enezuela was conducted. A general review of the current situation of 
ci5stva root processing plants in Venezuela Is given. The current status of 
e ich of the exisi log processing plants is summarized regarding Investment, 
e itablI Ished capacity, products manufactured, location, and current 
situation. Results of a study on technical processes, based on the visits 
conducted to the different plants, and one on the costs of transforming 
tassava roots lntQ flour, pellets. and chips for a model plant are also 
,iven. The costs of transforming fresh cassava into flour using tile best 
technical alternatives recommended were determined. Variable costs 
represent 85% of the total. It Is not feasible to substitute sorghum with 
cassava-based products. It was concluded that cassava product Ion for 
processing and utilization in animal feed factories Is not feasible at the 
present time. Therefore, it is recommended to use bitter cassava for the 
manufacture of cassava starch or alcohol. (Summary by EDITEC. Trans. by 
L..M.F.) 102 
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18941 VILLA, L.G.; CHAPARRO, ,l.H.; REA, ,.; BRAUNBECK, o. 1982. Secado 

con aire natural y par convecci6n de chips de yurca. (Natural and 
convectional drying of cassava chips). In Seminario Naclonal de Yuca,
Maracay, Venezuela, 1980. Revista ie Ia "acultad de Agronomla. Alcancu 
no. 31:679-702. Span., Sum. Span., 9 Refs., Illus. 

Cassava. Cassava chips. Solar drying. Venezuela.
 

The results of improved methods of using solar energy to dry 
cassava chips,

including exptl. and simulated studies of natural drying and using solar
heated air, carried out in both Colombia and Brazil, are given. A system ofnatural convect Inn that can be used In regions lacking electricity It
described. Th is system contsists of a man-operated chipper, and a vertical
dryer of natzral convection. For more developed and higher producing areas, 
an artificial convection system Is described. It consists tof 3 elements:
(1) a washer-peeler; (2) a chipper; and (3) a dryer. At the same time, aT,empirical eqluat ion to estimate natural dirving of cassava chips Is given.
This equat ion can be u;ed to compare dIfIerent systems and a lso t c
determine tile bulk densitv of the max. layer in a specific system undeL
given environmentalI conditions. Thompqon'li; drying model (19168) was adapted
to forecast Irving by artificial convection of layers of cassava chips.
This model can be used to estimate the size of the fan the and solar
collector tinder specific conditions. Detailed diagrams are included or the 
machines used. (Author's summary. Trans. by L..M.F.) 102 

18478 VITTI, P.; LEITAO, R.F.F.; 
0368 
PIZZINATTO, A.; CAMPOS, S.D. DA S. 
1978.


Varledades de mandioca para o preparo de pellets. (Cassava varieties 
.for pelletization). 
 Boletim do Instituto de Tecnologia de Alimentos 58:
 
47-61. Port., Sum. Port., Engl., 9 Refs.
 

Cassava. Cultivars. 
Cassava chips. Pellets. Processing. Water content.

Starch content. 
 Cassava starch. Analysis. Visco;ity. Gelatitnization.
 
Brazil.
 

Eight 
 cassava var. were assessed regarding their characteristic- in
pelletization: IAC-59, IAC-82ql, IAC-12-58, IAC-452-12, IAC-14-18, IAC-528, 
IAC-1012, and Branca de Santa Catarina (check). On tile basis tif its
physical characteristics, var. IAC-1012 was selected and used for 
processing pellets Two types of pellets were obtained. Pellets were
 
assessed in terms of viscosity, density, and resistance to breaking. 
 A

better quality pellet was obtained from cassava chips with an Initial MC 
between 20-25T. (Author's summary) 102
 

See also 0327 0328 0329 0369 0386 0391
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See 0346 0391
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rente fonctere et situation des femmes dana
 
l'180. Manioc,19232 ADAM, M. 
 [Cassava,


environs de Brazzaville (R6publique lopulaire du Congo). 

of Brazzaville 

land 
les 

of women in the neighborhoodrent and the situation 
d'Etudes Africaines 20(1-2):5-48.
 

(Congo People's Republic)]. Cahiers 


Fr., 20 Refs.. Illus. 

aspects. Prices. CultivaSocin-economic

Cassava. Production. Marketing. 


Labour. Developmental research. Maps.

Foofoo.
tion. Costs. Chickwangue. 


Congo.
 

In the Congo
under which cassava is produced and marketed 

The conditions 
the village of Moutampa, about 50 km 

are examined, taking aF a case study 
in the SW of the country. Agricultural practices and the 

from Brazzaville 
with respect to cassava, which 

are studied, particularlydivision of labor Is placed on 
source of income. Particular emphasis

is the most important and the sexualof access to land,
the relations of production, problems 

of women has Increased,
Is argued that explottatinndivision of labor. It more 

to more commercial agriculture has stimulated 
and that the trari:tion mayfuture of cassava production

migration and social The 

(Summary

differentiation. 

such as increasing consumption of bread. 
influenced bv trendsbe 

Sociology Abstracts) 100 
by Wor.ld Agricultural Economics and Rural 

0370 
Ia yuca. Ponencia del Ml-

Politica econ6mica pars
18908 BELLO, C. 1982. 

icles regarding cassava.CrIa. (Economic pol
nlsterio de Agricultura v 

Animal Husbandry). Inof Agriculture and
Report of Venezuela's Ministry 

Maracay, Venezuela, 1980. Revista de Ia 
Seminario Nacional de Yuca, 

no. 31:f51-659. Span.
Facultad de Agronomia. Alcance 

programs. Venezuela.Cassava. Cassava 

on which these policies are based
and principlesThe economic policies a report by the 

regarding cassava cultivation in Venezuela are analyzed in 


and Animal Ilusbandry. 
 This analysis is based on 
Ministry of Agriculture 

situations. Perspectives for
 
Internal economic
both the world and the 


by EDITEC.
in Venezuela are discussed. (Summary 

cassava Industrializi.tion 

Trans. by I..M.F.) 100
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of research and development of
 1982. Economics
19278 CARPENTER, A.J. 


In Root crops in Eastern 
root and tuber crops In Zanzibar, Tanzania. 

1980. Proceedings 7of a workshop. Ottawa, 
Africa, Kigali, Rwanda, 7 5 -7 .Centre. IDRC-177e. pp.ResearchCanada, International l)evelopment 

Engl., Sum. Engl.
 

Cassava. Economics. Research. Development. Costs. Tanzania. 

from the International Development 
A total investment of about $100,000, 

Agriculture, the 
Centre, the International Institute of Tropical

Research 
(CIISO), FAO, and the Ministry of Agriculture,

U. Service OverseasCanadian 
to the 1st stage of rapid multipli

resulted in the development, 

disease-resistant


Zanzibar, 
cassava var. The best of 

cation, of several pest- and 

these var. could produce an extra 2 t of cassava on each 0.4-ha farm. It is 
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concluded that research and development in root crop improvement is highly
 
attractive in economic terms, provided that market and family demand is
 
maintained. (Extracted from author's summary) .01
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19270 CIMPAYE, D. 1982. Burundl. In Root crops in Eastern Africa,
 

Kigali, Rwanda, 1980. Proceedings of a workshop. Ottawa, Canada, Inter
3national Development Research Centre. IDRC-177e. pp.lil-l 1 

. Engl., Sum. 
Engl.
 

Cassava. Cassava programs. Production. Tuber productivity. Research. 
Burund i. 

Cassava and sweet potatoes are the most important root crops grown in 
Burundi; cush-cush (Colocasia t;p.) and yams are also grown. Current produc
tion levels and the constraints to production are outlined, the main 
cnstraints being land availability, trained personnel, soil fertility, and 
diseases and pests. Plans are under way to establish a research program on 
the crops. (Author's summary) .100 

0373 
18482 FIPRESA BRASILEIRA DE PESQUISA AGROI'ECUARIA. CENTRO NACIONA, OF PES-

QUISA IDEMANIIOCA F FRUTICULTIIRA. 1981. Programa nacional de pesquisa 
ie mandioca. (National research program In cassava). In 
Reiat6rio '6cnico Anual do Centro Nacional de Peaquisa de Mandioca e 
Fruticultura 1981. Cruz das Almas-BA, Brasil. pp.125-187. Port., Sum. 
Engl., 32 Refs. 

Cassava. Cassava programs. Plant breeding. Germplasm. Cultivars. Selection.
 
Tuber productivity. Energy productivity. Resistance. Xanthomonas manihotis. 
Mononychellus tanajoa. Vatiga illudens. Mycorrh17a. P. N. K. Al. Soil 
fertility. Nutritional requirements. Nutrient uptake. Analysis. Mineral 
content, leaves. Petioles. Fertilizers. Planting. Spacing. Ilarvesting. 
Tuber development. Inter-cropping. Beans. Sweet potatoes. Groundnut. 
Rotational crops. Drought. Brazil. 

The Brazilian national research program in cassava Is coordinated by tile 
Centro Nacional de Pesqolsa de Mandiocn e Fruticultura in Cruz das Almas, 
BA. Research Is conducted in cooperation with the units of tile Empress 
lBrasiletra de Pesquisa Agropecuhria as part of an integrated agricultural 
research system. During 1981, efforts were made to increase prodnctivity 
and total production, preserving the natural resources. Tile active 
germplasm collection was also assessed. Priority was given to research in 
cropping systems, trying to obtain Improved plant arrangement In the field, 
allowing cassava to be intercropped with short cycle crops. In the area of 
pest control, emphasis was given to integrated systems. Facilities were 
developed to Initiate all intensive program of ) , log Ical control oi 
Insec ts, such as lace bugs (Vat Iga ill nIdens) and mites (Mononyca I los 
tanason). The selection of plant material resistant to CBB (X,..-1onas 
manihotis) has continued in expt]. fields in Felxilandia, MG, where the 
disease frequently occurs. N fixation through rotation with legumes and 
improved utilization of P through mycorrhizal symblosis are 2 new areas of 
research that have received considerable attention and are giving promising 
results. (Author's summary) .100 
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AGROPECUARIA. CENTRO NACIONAL 

DE PES-

F4PRESA BRASIIEIRA DE PESQUISA

18454 Projeto mandioca. (Cassava
1978.
E FRUTICULTURA.
MANDIOCA 

In . Relat6rio T6cnico Anual


QUISA DE do Centro Nacional de
 
program). Almas-BA, Brasil.das1978. Cruze Fruticulturade MandflcaPesquisa 

Illus.
pp.27-100. Port., 


Clones. ilybrids.
 
programs. Cermplasm. Cultivars. 


Cassava
Cassava. 
 Plant height. Foliage.

Tuber productivity. Canopy.


Selection. Adaptation. 


Resistance. Deterioration. Dry 
matter. Nutrient uptake. N. P. 

K. Ca. Mg. S.
 

content. Propagation. 
Cuttings. Spacing. Costs. Tuber
 
Timing. Mineral *Leaves. Petioles. Tubers.


Stems.
Weeding. Herbicides.
development. Biological
Predators.
tanaoa.
Mononychellus
requirements. 


control. Erinnyis ello. Xanthomonas 
manihotis. Brazil.
Nutritional 


the Centro 
out by the Cassava Program of 

Results of research carried 1978 are 
e Fruticultura (Brazil) during

de Pesquisa de MandiocaNaclonal its evaluation;
genetic breeding (germplasm bank 

and 

given in the areas of: var.
 

cv., clones, and lines; hybridization, adaptation trials; 

selection of DM
physiology (accumulation of 


to postharvest deterioration);
resistance 

cv., study of initial growth stages
 

and the chemical composition of 
cassava 


density interactions, effect of size of 
of the plant, plant-population of the

and some agronomic characteristics 
no. of branchescutting on distances, planting

and cultural practices (planting
plant); management weed co.!trol (herbicideof harvesting);on methodssystems based of criticaldetermination
some herbicides,

competition, selectivity of 


and fertilizationmineral nutritionwned competition);periods of 
 nutrient levels 
status of the propagation materials; critical 

of PI(nutritional levels and methods 
and times of N application;

In cassava; levels 
effects of N, P, K,
 

application; levels, methods and time of and their control
 
K application; 


pests
and lime on production);

S, micronutrients. of the Euphoroceratanajoa; useof Mononychellus(population fluctuation tests of Bacillusello; pathogenicity

in the control of ErInnyissp. and their control
 
E. ells larvae); diseases
against
thuring ensis to Xanthomonas manihotis,
 

cv. and hybrid resistance 

(evaluation of (Summary by EDITEC.
 
variability of X. manihotis); and production systems. 


Trans. by L.M.F.) .100
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FUNDACAO GETULTO VARGAS. INSTITUTO 
BRASILEIRO DE ECONOMIA. CENTRO DE
 

I8921 
 da disponibilidade
estimativa
1983. Mandioca:
AGRICOLAS.
ESTUDOS 
de 1975 a 1980. (Estimated
anos 
pars consunmo humane nos
interns In 

for human consumption for 1975-80).
cassava
domestic availability of 

interns de generos alimenticlos de 

Balanco e disponibilidnde 40 
. Port.
 

a 1980. Rio de Janeiro-RJ., Brasil. p.
orlgem vegetal 1975 

Animal nutrition.
Marketing. Human nutrition. 

Cassava. Consumption. Trade. 

Statistical data. Brazil.
 

for human consumption, given

of casqsava
domestic availability
Estimates of 
 Imports, 

in table 
related to production.

form for 1975-80, include data 
and losses). Annual
 

exports, 

(animal nutrition


nonhuman consumption 

was
for the mentioned period
for human consumption
of caisava 

and 9.37 million
availability 

tons, resp. (Summary by 
10.38, 10.16, 10.36, 10.16, 9.93, 

J.L.S. Trans. by I.M.F.) .O0 
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18483 GATEL, P. 1979. La concurrence 
des produits de substitution des


c&rales. (Product competition In grain substitution). Agriculture

d'Enterprise 7/8:45-53. Fr., 1ills.
 

Cassava. Cassava products. Trade. Feeds and feeding. Prices. Europe. 

The impact of imports, mainly those of cassava and also those of otherproducts that could potentially subst itute gra ins (PSG), on European
economy is analyzed. Cassava has an advantageous tariff policy In tileEEC,
port facilities, and the cassava/soyean mixture competes successfully with

in-a tile teedii compound industry. This competition has reduced grain
market development In Europe, especially that of winter harley; surpluscrops have to be directed toward exportrt,n iil, ,eriols repercussions and
cattle production costs all the prices (if processed products are distorted
in countries with hard currency that are tempted to import cassava, and in
countries with soft currencv that are rest rictei to the importation of
grains. The threat of a growing dependence of Europe om uinpredictable world
markets of protein food,;tuffs is higighlighted. This dependence Is due to theSreater conmsmnptlonm of cassava which increase,; the need of soybean imports
(also under a preferential policy) and whiimi, on the long term, reduces the
grain market. Regarding consumers, th-,'e receive only a small benefit (4
11). Time urgemt need for policy-making is emphasized. The possibillity of abilateral agreement between Belgium and Thailand to modify tariff policies

is currently under study. A system facilitating statistical data on a 
permanent blasis beshould established and one offering equal conditions 
to PSi and grains shouli be consol Idated. (Summary by I.1B. Trans. by
I..H.F.) ,100 
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19268 GODFREY-SAM-AGGREY, W. 
 1982. Swaziland. In Root 
 crops in Eastern


Africa, Kigali, Rwanda, 1980. Proceedings of a workshop. Ottawa, Canada,
International Development Research Centre. 
IDRC-177e. pp.119-128. Engl.,
 
Sum. Engl., 3 Refs.
 

Cassava. Research. Swaziland.
 

Ceneral background information encompassing the agroecologtral zones and
agriculture of Swaziland is presqented. The root and tuber crops grown in
Swaziland are potato, sweet potato, cassava, and taro (locally called
Madumba). Time total areas unter eaci crop and their locations are cited.
Potato is tile most important, followed andby sweet potato, whereas cassava 
taro are of less importance in terms of are aimimse. Research min these crops and future research dilrections are reviewed. There is potential for
increased yields of pntato anmmlsweet potato and for tile Increased use of 
cassava for animal feed and for time Industrial production of alcohol for
ficl. In tile case of Madumba, tile collection, characterization, and
description of available local material should he ittempted so that time 
spectrum of available germplasm ii the country calm be monitored. It isimperative for research interests to be developti In both cassava and taro 
because of their potential. (Autihor's siuummarv) .100 

037818479 MALAYSIAN AGRICULTURAL RESEARCH AND 
 DEVELOPMENT INSTITUTE. 
 1978.
 
Field crops research: cassava. In 
 . Annual Report 1978. Serdang, 
Selangor. pp.37-40. Engl. 
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Plant breeding. Nutritional requirements.
Cassavl. Cassava programs. 


nutrients. Cultivation systems. Propagation. Cuttings. Plant
 
Minerals and 


Xanthomonas
 
physiology. Cercospora henningsil. Cercospora carlbaea. 


manihotis. Fomes lignosus. weeding. Malaysia.
 

results obtained by tbe Malaysian Agricultural Research and Development
The 

1978 in cassava are urimitrized. Results of plant breeding and 
Institute in 

(studies on NI'K requIrementsq In cont inuous
 
var. evaluation, agronomy 


protection

cropping and cultural practices), physiology. and crop 

mrnihotIs,
(incidence levels of Cercosporldium benningsii, Xanthomonas 


studies on weed control) are
 
lignosus, and Cercospora caribaea, and 

given. (Surtimary by EIJITEC. Trans. 
Fomes 


by I..M.F.) JOeo 
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18480 MAIAYS I A" AR'I CTI11RA1, RFSEARClI AND I)EVEIOPMENT I NSTITUTE. 1QO. 

Report 198(. Serdang, Selangor.
Root/tuber c ops. In . Annual 


pp. 19-21. Engl.
 

,ermplasm. Cultivarsq. Adaptation. Productivity. Plant physlologv.
Cassava. 

Cercospora henning ifi. Res!stance. Cassava programs. Malaysia.
 

Research and levelopmentbv the MalIa slan Agricultural 
1980 in ro it and tuber crops are summarized. Three selections

Results obtained 

Institute In 

-

(H Hex 1-22, H Hex i 1j, and H Hex 1-;,0) Introduced from CIAT, Colombia, 

produced starch yield exceeding that of Black Twig hy 95, 64, and 63Z, 

clone!i from the 2nd set ot liitrodtictlin , 1 producedresp. Among the 
higher root vields than Black Tl'wig, which sof !;hiwed pit ,t lal ot vieli Ing 

Twig. esiilt t; of caisava adaptal, ill tY t ials over 
more starch/ha than Black 

several locattionq are given. Evidence fr)mi a trial at Seraig with cv.
 

can give hlghtr
Black Twig Indicated that cassava plantedi on !;andy ,ol I 

yields if plant ed at a greater densityt tii the iiuial I0,000 cittingii/ha. 
ioot or 

Root yield was affected by prunilog the p lant to a s Ing Ie 

stem/cutting. Var. :, produced teii hlghe;t vield (39 t/ha) iniier weeded 

(C", Black iwig, Brazil, Bangkok 2,
conditions In trials wiili f, var. 


Trinidad, ani El Salvadore; indieir nweeded condlitions, Biazil produced the
 

weed on t col trial at Serlalig, the

highest yield (25 tila) . In a 

of alachlor and Iliiiimeturn (I kgpreemergence application of a mixtiite 

each/ha) gave a 68 itnrrease iii root yield comparid With untreated plots. 

wedling 2 mo. after planltingWhen chemical treatment was followed by hand 

was 1247 . The study on the


the increase In yield over tlie cont rol 
vitIdc howed that therelationsiiip between ava! 1; '1e aol I K and casaava 

for 85, of the variationcontent of water-soltlIe K In tie au i I accounted 


In cas.ava 
 starch vield. No Important reiut ionsiii war forini] between 
on ',Al are also inc luded.available I' and ca!;sava vield. Reauits of atudlea 

,,r;'cidium heinln ;IiVar. C3 showed th lowest degree of infect ion by C_erco 
pathoi carried outin a comparative aztiiiy of dl;eage Infection by this 

with 30 var. Var. Hedan, Black Twig, anil 85 were more aiiuceptlilil than ,Iz 

important var. (Summary by EDIVIEl;. Trans. iv I.M.F.)least 18 ather less 
,I00
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19236 HENDES, R.A. 1977. Cassava production In Brazil. Cruz das Almas-BA, 

Brasil, 9
Empresa Brasileira lie Pesquisa Agropecutiria. Centro Nacional de
 

Pesquisa de Mandloca e Fruticultura. l1p. Engl., Sum. Fngl., 20 Refs.,
 
Illus.
 

Cassava programs. Productivity. Brazil.
Cassava. Production. Map!;. 
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The importance of ca-iava in Brazil is highlighted and compared with that
 
of other crops (maLhe, rice, yam, and sweet potato) regarding area planted,

production, and :"jeld in Brazil, India, Indonesia, Nigeria, Thailand, 
and 
Zaire. Brazilian cassava production is the highest worldwide; most is for 
human consumption and to a lesser extent, for export. Santa Catarina is 
the state that produces the highest amount of flour and starch for foreign
trade, contributing with 5.1 of the national production. Cassava occupies
the 6th place in planted area in Brazil, with a productivity of 11.9 t/hn.
Approx. half of the national production comes from the NE where cassava Is
 
the most Important source of energy in low-income groups. Cassava produc
tion In 
Brazil was 25.8 million tons in 1975. The objectives of the Centro 
Nactonal de Pesquisa de Mandtoca e Fruticultura, Cru7 das Almas, BA, are 
listed. (Summary by T..S. by I,.M.F.) .100'Irans. 

0381 
19277 MUILINDANCABO, J. 1982. Agronomic research on cassava cultivation
 

in Rwanda. In Root 
 crops in Eastern Africa, Kigali, Rwanda, 1980. 
proceedings of a workshop. Ottawa, Canada, International Development
 
Research Cvntre. IDRC-177e. pp.78-80. Engl., Sum. Engl.
 

Cassava. Cassava programs. Cultivars. Selection. Rwanda.
 

Past research 
on cassava and future prospects of cassava production in
 
Rwanda are 'vl'-wed. Ti1e InstItit des Sciences Agronomiques du Rwanda 
(ISAR), tn cooperat ion with r',e I nternat iona I Institute of Tropical
Agriculture (I ITA) is attemptlng to reduce cassava production constraints. 
ISAR has adopted a 6-yr selection procedure, based on IITA standards, for 
its lonK-term re,,earch program and, on the short term, is involved in 
assessing the local var. in its collection so that it can provide assist
ance to farmers. (Author's summary) '100 
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19274 NYIIRA, Z.H. 1982. 
 Uganda. In Root crops in Eastern Africa,
 

Kigali, Rwanda, 1980. P:oceedings of a workshop. Ottawa, Canada, Inter
national Development Research Centre. IDRC-177e. 99


pp. -103,122-128. 
Engl., Sum. Engl., 2 Rets. 

Cassava. Research. Uganda. 

The importance of 
 root and tuber crops In Iganda's agriculture is
 
discussed. Of 
these, cassava and sweet potatoes are particularly popular 
among farmers because of their flexibility in mixed cropping, because they
keep well in the ground until needed, annd, in the case of cassava, because 
little labor is involved. Cassava is currently attacked F" I major diseases 
and pests: CAMD, C111, and the cassava green mite (Mononycnellus tanaloa).
Yams and cocoyams are also 
grown in th country, and, although no major
research has been conducted on these crops, evaluation programs have been 
established. Future programs on root and tuber crops are aimed at 
popularizing current research results among the rural communities,
 
multiplying cassava and sweet 
potato planting materials for distribution to
 
farmers, intensifying screening and adaptation trials, and testing the
 
performance of new var. for adaptation to drier and 
semiarid areas.
 
(Author's srummary) ,100
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Root crops in Eastern Africa.
 

1982. Zimbabwe. In
19272 ROWE, A.G. 

a workshop. Ottawa, Canada, Inter1980. Proceedings of 7
Kigali, Rwanda, pp.10 -108. Engl.,


Centre. IDRC-177e. 

national Development Research 


Sum. Engl.
 

Cassava. Cassava programs. Cultivars. 
Adaptation. Zimbabwe.
 

root crops cassava, sweet potato, yam, and
 
The minor role pilayed by the 


due to the relative
 
in the diet of the population of Zimbabwe 


cocoyam is
as maize and wheat
for, cereals such

of, and preference
abundance 
 avery probably will expand into major crop 

discussed. Cassava, however, 
and cash for the peasanta source of energy

because of its potential as 
to the lighter soils covering much of Zimbabwe. 

fanner and its suitability 
limited to collecting and bulking local
 

has been 

var. (MAus.


To date, research work 

1, 7, 10, 19). Several
 

material and introducing 4 Australian 


trials, 
however, are currently being conducted including grouth analyses,
 

of seed material. Some
 
var. trials, date-of-planting trials, and storage 


other diseases; 
the only pests to date are
 
been observed but no 

cutworms. (Author's summary) JO0 
CAMD has 
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In Root crops in Eastern
1982. Zaire.


19269 SINGH, T.P.; LUTALADIO, N.B. 


Africa, Kigali, Rwanda, 1980. Proceedings of .7"-kshop.Ottawa, Canada,
.
4
 

Centre. IDRC-177e. pp.1I -118,
 
International Development Research 


122-128. Engl., 
Sum. Engl., 10 Refs., Illus.
 

Cassava. Cassava programs. Production. Tuber 
productivity. Plant breeding.
 

Cultivars. Selection. Germplasm. Zaire.
 

root crop grown in Zaire, and both the roots
 
the most important
Cassava is 


are low because of
 
and leaves are consumed. Root yields from local var. 


to major pests and diseases.
 
low genetic potential and susceptibility
their 


in Zaire was initiated in 1976, and
 
Research for the improvemrnt of cassava 

of
 
resulted in the identification 
and development


breeding efforts have 

to major diseases under different
 with field resistance
high-yielding var. 

mealybug (Phenacoccus spp.) har
 

of resistance to
soil conditions. A source to
cassava, and resistance

both wild and cultivated
in 


is available. Cassava germplasm
been identified 

cassava green mite (Mononychellus tanajoa) have
 

IICNcontent has been started. Agronomic studies 

screening for leaf 
 the


improve cassava production and income at 

resulted in recommendations to 


var. and cultural
*,- diffuse improved cassava 

the absence of an effective nationalfarm level. A strategy 

farmtrq in
practices for adoption Ly 


extension service has becn suggested. (Author's summary) JO0
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1981. Cultivators and their crops.


17579 SPIJKERS, P.A.N.M., BOX, L. 
In
 

van. Lier. Wageningen,

Essays 30 4
in rural sor'.ology in honour of R.A.J. 


63 70 Refs.
- . Engl., Sum. Engl.,
Agricultural Univ sity. pp.2
 

History. Socio-economic aspects.

Bitter cassava. Cultivation.
Cassava. 


America.
 

and on cassava
on rice cultivation,
on field work in Colombia
Based 

for social scientist in the
 

cultivation asong Amerindians, a greater role 

is advocated. By


design and execution of cultivation-innovation programs 

research program information, the need for a
 

linking village-level data to 


better understanding of peasant farmer cultivation among 
crop scientists is
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showed. The historical relations between technology and social organization

of particular crop production systems are analyzed. Tilenotion of genetic

management of Lrops is introduced and the 
need to distinguish tiledifferent
 
stages in crop cultivation on the 
 basis of anthropological and

archeological data is (emonstrated. 
 The model Is extended into the 
agricultural research procesp itself 
and tilevalue of a sociology of crop
cultivation in the generation of technologies which are relevan* to the 
problems of peasant farmers is questioned. (Summary by AbstraL's on
 
Tropical Agriculture) JO0 
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18451 
 UGWU, B.O. 1975. Cassava products industry in Nigeria: problems


and possibilities. Nigerian Trade 
Journal 22(3):29-31, 34-35, 38.
 
Engl., 5 Refs., llus.
 

Cassava. Cassava products. Consumption. Uses. Industrialization. Nigeria.
 

Several problems and possibilities of the cassava 
products industry In
Nigeria are analvzed considering the world market situation, the domestic
 
demand for cassava products (as a staple food, as livestock feed, and as 
industrial raw materal I), and the supply of cassava roots and theirpossible sources. In order to establtsh a cassava products industry in
Nigeria, the following steps are recormmended: (1) research programs on root
 
crops In Nigeria should be aimed at improving var. to produce higher yields
of good quality roots and at reducing production costs; (2) the government

should encourage the establishment oi a cassava processing 
 industry in tile
country; and (3) the Federal Institute of Industrial Research (FIR) should 
intensify Its research activities IT cassava-based products that can be

produced locally but are currently being imported. (Summary by ETITEC.
 
Trans. by L.M.F.) JO
 

See also 0252 0353 0356 0364
0360 0365 0366 0387
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KO0 OTHER ASSOCIATED COMMODITIES
 

KOI Rotational Schemes and Intercropping
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18475 LEIIiNER, D. 1983. 
 Yuca en cultivos asociados: manejo y evaluaci6n.
 

(Management and evaluation 
of intercropping with
systems cassava).

Cali, Colombia, Centro Internacional de Agricultura Tropical. Serle CIAT
 
9OSC-1(83). 80 

p. Span., 69 Refs., Illus.
 

Also in English.
 

Cassava. Inter-cropping. Maize. Beaus. Groundnut. Cowpea. Planting. Timing.

Spacing. Nutritional requiremen-s. 
N. P. K. Ca. Mg. S. Insect control.
 
Disease control. Weeds. Weeding. lerbicides. Economics. Colombia.
 

The management of cassava intercroppirg and its evaluation are described.
 
Multiple cropping 
 systems are defined: consecutive cropping and
 
intercropping (mixed intercropping, row intercropping, strip intercropping,
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and relay Intercropping). Basic biological and nutritional aspects of
 
multiple cropping are analyzed and cassava Intercropping systems practiced 
throughout the world (latin America. Africa, 
and Asia) are described.
 
Improved technology for cassava intercropping is discussed regarding the 
selection of plant types for association (cassava, grain legumes, and other 
crops); relative planting time; planting density (cassava, grain legumes,
and maize); spat al arrangement of the crops (cassava, grain legumes); 
mineral nutrition and fertilization (nutritional requirements of cassava 
and intercrops, selection of crops for intercropping, response to 
fertllization 1inmonocilltore and in association, competition for nutrients 
in intercropping systems, and metliods of fertilizer application); pest, 
disease, and weed management. lntercropping systems are evaluated oil the 
basis of their biological efficiency (relative planting time, planting 
density, response to lertl lization, and competition between crops) and 
their economical evaluation (comparison between systems and determination 
of profitability in Intercropping systems). (Summary by EDITEC. Trans. by 
L.M.F.) KOI
 

0388 
18477 MORAIES. ,. 1q78. Estudios de distancas de siembra y control de 

malezas en la asociacl6n malz por fame intercalado con yuca. (Pl titng 
distance and weed control trials in maize/yam/cassava intercropping). In
 
Instituto Colombiano Agropecuarlo. Programa Nacional de Fisiologla Vege
tal. Informe de Progreso 1)77. Bogot,, Colombia. pp.122-126. Span., I 
Ref. 

Cassava. Inter-cropping. Maize. Yams. Planting. Spacing. Weeds. Weeding. 
ilerblcides. Colombia. 

lerbicide selectivity in coatrolling weeds In a maize/yam/cassava 
intercropping system was assessed at the Turipana Exptl. Center of the 
Instituto Colomblano Agropecnarto. Distances used in a square planting 
arrangement were 1.2, 1.0, and 0.8 m, maize hybrid ICA 1-210 being 
hill-plot planted at I seeds/site. Fifteen days after maize germination, 
one yam seed was sown per site. Cassava var. Blanca Mona was planted In the 
center of the plot I mo. after maize planting. A split plot exptl. design
was used, tile main plot corresponding to planting distances ald tile split 
plots to the weel control system. Herbicides were more efficient tian 
weeding treatments. Herbicides atrazine + terbutryn and atrazille + alachlor 
best controlleId weeds (mainly broadleaf) at all planting distances. 
However, at tile 0.a m planting distance there was more competition among
intercrops than at other distances. None of the herbicides stuldied caused 
damage to tile crops ani weed control was excellent up to 45 days, after 
which weeds slch as Cyperus rotundus and Rhvchocia minima invaded tile plots 
making a weeding with machete necessary. (Summary by EIIITEC. Trans. by 
L.M.F.) KOI 

0389 
18476 MORAIFS, L. 1977. Estudio de Ic distancla de siembra y el control 

de malezas en la asociacilIn malz-yuca-fiame. (Planting distance and weed 
control trials In maize/cassava/yam Intercropping). In Instituto
 
Colombiano Agropecuarto. Programa Nacional 
 de Fisiologia Vegetal.
 
Informe 
 2
ie Progreso 1976. Bogota, Colombia. pp.1 3-132. Span., 3
 
Refs., Illus.
 

Cassava. Intercropping. Maize. Yams. Planting. Spacing. Weeds. Weeding.
 
Hlerbicides. Colombia.
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In trials at the Turipana 
Exptl.
Agropecuarlo the Center of the Intituto
optimum planting distance Colombiano

intercropping In a maize/yam/cassavasystem was assessedchemical the no. oftreatments weedingsto obtain adequate weed control 

and different
best maize var. to be were compared, and the 
spec ies 

used as prop plants and thein association growth ofwere letermitied. the 3 croparrangement Distances usedfor ma Ize were l. 0 and 0.8 m. 
in a square plant frigH-210 were Maize hybridshill-plot planted ICA I-154 and ICAat 4 seeds/site.site 15 days One yamafter maize germination. plant was sown per2 Cassavamo. after maize var. Blanca 


alachlor) (atrazine
planting. Herbicide Mona wans planted
and + terbutrynweeding treatments and atrazine +were made intimes. different combinations 

to 
A split plot expti. design used with andwasthe planting the maindistances plot correspondl,g

Each and tile split plots tohvbrid cirresionded time weed controlto anmexpt. sys im.lerbicilesthan weeding trearment s, gave a better weedginlg c3otrola betterdifferent planting control of broadleafdklitanes. At 01.8 m, thl 
weeds itt timeof competition crmp exertedon weeds. a greaterNme pressureof the herb1cidestire crop and their Control studied caused damagewas excellent toAfter q days up to 60 daysaddit inal weeding was 

after application. 
wore necessary.obtained iligiestat a distance cassava yieldsof 0.8 m, and In particulartreatment. (Summary with herbicideby FDITEC. Trans. hy L..F.) Kil 

039018457 WI1SON, G.F. ; LAL,on soil R. ;0IGiH0t,structure R.N. 1982.arnd on yield Effe-t,'of suibsequent of cover cropsstrip tillage oi an arable crops growneroded Alfisol. tinderSoil
231-250. anmdTillage ResearchEngl., Sium. 2(3):Erg ., I3 Refs., Illus. 

Cassava. Pallowing. Soil requirements. Tuber productivity. Nigeria.
Effects of weed fallow
imvestigateid and of 3 grasses arid 5 legumimmousoi soil structure cover crops wereof subsequently grown 

of ai eroded Alfisol. Crop growth andara Ie were yieldscropsthrough assesse(the mechan under strip-ti I lageIcal Y or chemica I lvfallowing suppressedImprovomI sods. Coversoil OM cmtent, crops andtransmission totalproperties, N, Water retentionani decreased anddepth. bulk denqsityThe improvement s rendered only in time top 0-10 cmdifficult were, however,to suppress with slight. Grasses wereparaquatlow or or mechanicalnegligible mowing, whichyield of maize, cowpea, resulted in
were easily suppressed and cassava. leguminous
with paraqiat covers
yield of ,applicationmaize and and resultedcowpea. Mechanical in goodappl hcat loll for mowing wassiimressng as' successfulatisfactory uaSyoaih as erbicidevlo,,d 
 e 

y ei 
fnmaizete .n emltd iatiare e ss m 


extremely cowpea. Yield
low i e tim shallow surface of cassava tubermi wascompetitioni soil, compacted subsoilfrim weemis horizons,andi regrown andterms cover crops.of tile amelioration of Results are discussederoded Inariddegraded 
KO1 

soil. (Author'. summary) 

See also 
 0249 
 0252 
 0373 
 0391
 

ZOO GENERAL 

0391 
18956 STIIVSTRE, P.; ARRAUDEAU, M.
G.-p, Malsonneuve 1983. ILemanioc.& Larose. (Cassava).Techniques Paris,Agricoles
Tropicales no. 6 et Product Ions32. 2
2p. Fr., 
445 Refs., Illus.
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Cassava. History. Taxonomy. Climatic requirements. Plant breeding.
 
Cytogenetics. Inheritance. Plant development. Plant 
physiology. Nutritional
 
requirements. Minerals and nutrients. Fertilizers. IICN. Toxicity.

Toxicology. Viroses. Bacterioses. Mycoses. Injurious insects. Injurious

mites. Nematodes. Cultivation systems. Uses. Animal nutrition. 
 Human
 
nutrition. Cassava products. Industrialization. industrial microbiology.
 
Trade. Economics.
 

A synthesis of infornarion on cassava 
is given. The following aspects are
 
discussed: origin and history; botany; ecology; genetic breeding (cytology,

floral biology, inheritance, and varietal improvement); growth and
 
development; UCN toxicity; diseases and pests, 
 including nematodes;
 
cultural techniques and traditional and improved production systems;
 
utilization in human and animal nutrition; industrialization; and economy.
 
(Summary by I.L.S. Trans. by L.M.F.) ZOO
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