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INTRODUCTION 

This journal of analytical abstracts, which replaces the former 
combination of abstract cards and ycarlv cumulative volumes, is 
designed to provide a specialized guide to the world's Mittrature on 
cassava (Alauihot escici/h a (I'Call ),dissniin atin. research results 
and ongoing activities rclated to the crop. 

The ab;tac'ts rcport coldCiisCd iiiforiiation from journal articles, 
booklets. IniiicociaplICd reports. theses, Manuals and other 
conventional and nonconvelntional material, cateCoried into broad 
discinlinary fields to 'acilitate rapid scannin'. Additionally, 
abstracts arc author and subjcCt illdexCd to enable !1101rC compre
hensive constiltatio. 

Whcn retrospective or cxiihaustive coverage of' a topic is desired, 
mechanized bibliographic searches of tile entire docuineiit col
lect ion can be provid Cd by ClA's l)otiCtiicIltatioil ('enter. 
Abstracts ofI' all articles that match the topic of interest arc provided 
to isers Who iCqUCst this searchi service. The full text of every 
article abstracted by the Documentation (enter is also available, 
through i tle photocopy seivice. 

CIAT's Docunentation Center also publishes journalS of' alalyti
cal abstracts on field beans (MPhaseolus ia/gris L.) grown Under 
tropical conditions and on trolical p~astures. O!Iier CIAT publi
cations CIedicated to kccpin.,! Users \Va of reSecllh dee lopmients 
in their respective fields in cliIdC: Pages of' Contents, Cassava 
Newsletter, Pastos Tropicales - Boletinlnfornativo, and Ilojas de 
Froiol. 

iii 



COMPONENTS OF AN ABSTRACT 

Accesion it.u
number 
o14a
('orphotoco~y ei1952'7 IKEDIOBI, C.O.;reylests) ONYIE. E. 1982.production. L. The usI- ramarase
cess Bioche(istr, (4),-,.-5. E-Y-. in garil Originw titleSum. EngiRefs.i Illus. I, [Dept. 1

of "i 'he i'r A L ..... iAuthor 
address 

.- dditiornai 

Il
 

Cassava. 
I.!namarase. 
Uses. Cari. 
Fer'entation. DetoxificatIonEnzymes. Nigeria. processes.L 
 K 
K
 

The detoxification 
of cassava 
associated 
with fermentation
endogenous linamarase hydrolysis depends on
of the constituent
Addition cyanogenic glucosides.
of exogenous 
linamarase preparations to 
fermenting grakzdnot only increased the rate cassava

and extent of detoxJfication hut 
also consistently yieided gari with innocuous levcls of cyanide. A preliminary screening of several fungal isolates for their ability 
to svnthzsize linamarase,
resulted in Abstract
the identification 
of


Aspergillus sydowi, capable 
2 fungi, Penicillium steckii and
of producing this 
enzyme
tities. The use of in coroTrcial quanlinamarase 
or linamarase-producing

fermentation fungi in cassava
for gari production may 
be an interesting possibility.

[AS]
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Abstractor 

and/fir lranslator 



HOW TO USE Till: INDEXES 

TFie numbers listt'd under each entry in the aui thor and subject
indexes correspond to thie abstract's seqtuential nuIMr, found above 
each abstract within the.our1+al. 

Ilie last issI, o th,.' \'car Contai, ctlinLnati'VC an thor and subject 
indlcxcs t)r 1ie \'.ar. 

Author Index 

lhC Anth orl nile x can be used to find abstracts when the personal 
Or corportC atihon arc known. The Author Index, which is 
A~llhbCtiC,1l\' r17,1 'Cd, lists all au tlhor and co-au ithor names cited 
ilI thle' Ip bluCactio1. 

Subject Index 

[lh1 SnubjtC dei x presents an alphabetical list of descriptors used in
dsS, J 1c>,1arch,n 0anvwhich colmbinCd wit 11 otherof arC 

il riptor,,.,AillO\\ino thc itllltil'ica ion o more S cil'ic topics. 
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AVAILABILITY OF DOCUMENTS
 

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

and 

Photocopy Service
 
Apartado Altrco 6713
 
Cali, Uolomhia
 

CIAT - Coinuunicaio ;N Informnation Support Unit 

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

Charges are: Col$10.00 per page in Colombhia plus postage.

USS.20 per page for L.atin American, Carib

bean. Asian. and African countries
 
(pstage included).
 

USSO.30 per page elsewhere (postage included). 

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

I. (hcck in ["')S made out tio ('TI against a ('.S. international bank 

2. ('hck In (olS illde out to (IA I,adding tIh baik coltmnisiont vainle 
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('"ii$5.u)u 

5. .'\(iRIN I R!,coupois, obtainiblc ithl hocal cii enC, tlatNitloi;i agrickltt ural 
libraries inid at the reioinal ollicc of the llsiltlhto IIttenliclicitIo ie ( operla
ci66t pala la Aglicitilia II(A) ill aii .\illlcrIC'a and (ILtribbancoiu tl-ies 

6. UNlSC'() copions, a ailable at1lNFS() olficcs all mer the %korld 

http:Col$10.00


AOO BOTANY, TAXONOMY AND GEOGRAPHICAL DISTRIbUTION
 

0001
 
28131 JONES, P.G. 1986. Sampling for cassava production survey, Brazil. 
Cali, Colombia, Centro Intercaciontl, de Agricultur'a T'ropical. 
Agro-Ecological Studies Urit. 9p. Ev., i; Ref. Contiene 5 mapas en bolsllo. 

Cannsava. Production. Socioeconomic oaectn. Ecology. Maps. Plant geography. 
Cli matic rc4uirec:te tt . SoiI rtnlrir( itn. Pevcloiment. Brzi:Til. 

The: re thodi used tcC nnil ti.,_ munici 1oliLtit: from cn: n;oava growl rP eglonn 
ii order to iaNry out ;. 'civi1roduuction :,urvey ii. 1:r'azl inrdescrfibed. 

ct ''l 1, a cc:l cf L.tfir. Amtr icoc cn',;avi jr'oduotl 1! wc used to select 
S ou' : Il" t i lt i t rT thc of' ' , Fr- Bahia,:t, t.e Parf, Pernambuco, 

,ni du -,ll. In :;tie! , 01ce limit" of the choeon areas- were
 
t Iauf l 'r r, acci'd cc into regions, baoned on an
 

i1r'.t'ati : Cito i c:c - 1Cid'ta; 811 )j-i'ec0or e:1 wI't identified 
wit): i 1n or ci Iai i , : . JIr t g 3, fii nal Ii ;t of 3 20 

i 
c r! on'oc , i'andorIt 1 c n k dIriv-u c :'i. 

c, I h , oIAit the selected 

C'AhJ_NA 
nor thern . .. teti c i' cln Nuw :'It-tter' 65:29-30. Eri., San.
 
Fr. , J l';., 


"N .. i li., F. 198. Colle'cig wild coava in 

}ti'f. 

Ca: av Taxoncr.y. i' PliIit A iU floutI. j c. t'Caljhy. lt~itiON. 
devcloIc'.cd t, Oc.x 

W',iie t; t 't! 1f ' , .2 ti1Vt to ithe north CT fIexi co, were collected in
 
July-Au',. 1'5. ;.dr,.d:cuitt in of tile fol cwl ng 9 :;peciea were
 
ccl I,'tct i t. t ncr tura haibitat: .. sub:tpi:ita, M. rubricaulis, M.
 
ancrqgcct X.. N. N. ,udcta, M. michaelis, 14.
Ict, Ii,, aeseulifolia, 
cfhlc i':cct ci,:2, oc.20. i' i. ; i. Notes atout geogr'phic dist'ioution, type 
of krcwth, S ; , tcot oto.t cdc'icne conditions were taken. (AS-CIAT) 

BOO PLANT ANATOMY AND MORPHOLOGY 

0003
 
29506 ALMElTA, F. C.G. ; UAN, F.H. ; WALIE, B.A. 1 )84. Callus formation
 
frcm leaven of cassa, irihwt uleC Clencia Agron6mica
c ('cantz. 

15(1-2) :41-43. En., Stun. Pt., 4 F(1., !l.
 

Casoava. Nor[fhojrcve:.;i s y''di" ic USA. 

The devul'.1u5,r :' In V:: c i vver'cquJiitu to eneuls,:ci: .... moriho 

and finally htzc'cti i r ei orted. Sectlonc of excised
to iyl:'iizatio 
canscav lent'. w,-rp 1iwace on a z:eli! m(di!d Mur:o.hip, and Skoog medium 
with 2 i,'cent :,i'c>', O.t Itrccnt a0riri, 0.1 mg icotinic acid/litcr, 
0.001 m CA/liter, 0.005, n.- nm.;yadIc.ine/itei', arid 1 of )I conch. of 2,4-1) 
(1 .00, 0. 10, 0.01, ard (.001 ry/liter). After 5 wk. of culture, 2, 1

1-D 
conn, of 1.00 ard 0. 10 mg/lit o' pr oved to be tfe bet for' callus 
for ma tion. AS- ClA"

'I 

0004 
29568 CASIVA INT type: arc important factor for yield determination. 
1985. Riadix 7(I) :1ff-15. En., 2 Ref. 



Cassava. Root productivity. Plant anatomy. Spacing. Leaves. Plant
 
developme nt. 

The following factors related to plant type that determine cassava root
 
yield are briefly rev ewed: branching habit, leaf life, size, and no.,

plant height, arid I1. Characteristics of an ideal cassava 
var. to be used 
under, good growitig conditions include late branching at 6 and 9 mo. after 
planting, no side branches, large leaf size (approx. 500 square
centimeters/leaf) at 4 mc. after planting, leaf longevity of 100 days, and
9 or more root!3/plant when sown at a population of 10,000 plants/ha. (CIAT) 

0005 
29574 FUKIUA, ;I'. 0EIR0, R. DA S. 19841. Estomaton e ronisterncia de
 
variedadef d1, r.ra(1ca a bcterlore. (Stomata and re :ltance, of 
cassava
 
varieties- to iioLcr). 1actRvilata Bras leira de Mardloca 
 3(1) :27-29, 31. 
Pt., Sum. Pt., En. [EMBRAPA/Centrc NSiaional de leqNulsa da Handloca e

Fruticultura, 
 Caixa Postal 007, 11.30 Cruz dan Alras-BA, lrasil] 

Cassava. Cultivaer. Xanthcmeona camptr I'v. merni hoti s. Stomata.
 
Resistance. Plent tisue. ['enil.
 

Tia' ty-:nJx caucava var. (5 resitant, 10 coderately resistant, and 11
 
su:ceptibht Le Xanthomonas campestris 
 pv. marlhotis) were studied regarding
stomatal uimcn:;ionn- (length and width of the stomatal opening) and no. of 
-tomata/leaf area unit. No correlation was found between var. resistance
and no. o' stcinat'a/leaf area unit. Nevertheleses, susceptible var. tended
 
to have larger ntomatal openings than resistant var. (AS) See also 0009
 
0019 00211 0032 0087 0090
 

COO PLANT PHYSIOLOGY 

0006

29011 VILLAMAYOR JUNIOR, F.G. ; DESTRIZA, T. 1985. Moisture stress and its 
effect on cassava yield. Radix 7(l):5-6. En., [Philippine Root Crop
Research & Training Center, Vi.rca, Baybay, Leyte, Philippines] 

Cassava. Water r'euirementr (plant). Clirratic requirements. Productivity.
Cultivan:. Adaptationi. Plant |iysiology. Dry matter. Production.
 
Develolnent. Ihilippinco.
 

Cassava cv. Golden Yellow war tested for drought stress tolerance under 
field conditions at the Philippine Root Crop Research and Training Center 
by comparing yield components or' strea;ad and watered plants during a dry

period that occurred ttween late Dec. 1982 and 
 early 1983. Watered 
plant:s r'eceiv -d 110 ]lters of water/plant dur'ing drought peaks. Yields

significantly were


higher for watered plants (3.4 kg/plant) compared with 
strered plants (2.4 kg/plant) The lower total plant wt. of stressed 
plants (5.1 kg/plant vs. 6.8 kg/plant for watered plants) suggests that the 
DMaccumulation was affected by moisture stress; how, ver, the partitioning
of assimilator was apparently not affected by moisture stress since FI was 
not affected (47 va. 50 for stressred and watered plants, reap.). The 
results indicate that where the dry lasts 5-6 mo. such as in theseason 
Iloeos region, cas.rava can greatly contribute to increase food production. 
(CIAT) See also 0073 

2 



C01 Plant Development
 

0007 
29571 MELIS, R.J.M.; VAN STADEN, J. 1986. The effect of Alar (succinic acid 
2,2-dimethylhydrazide) on the Lgowth of cassava (Itanihot Cculenta) under 
subtropical conditions. South African Journal of Plant and Soil 3(1) :49-51. 
En., Sum. Er., Af., 8 Fef., I-. [gept. of Croj 2clcicc, Univ. of ,Natal, 
P.O. Box 375, Pietermaritzburvg, 3200 Fea:ublie of South Africa] 

Cassava. Plant davaloi- r!ent.Product ivity. Fruni up Growth. Adaptation. 
Temperature. South Africa. 

The effect of Alar uniaa a, I 2, 2-diucthy hy dranid) and prunirig on 
ean:iva wa- ztudied andr auttropi-a nondition:: i, lata, South Africa. 
Alatr app.lication i al'y anar.,.ria little effeot olr--hoot growth and did 
aot increa,, yiid. Prurin.i t h, ::tiat of the 2nd grcwing ,eason 
rtalloted ::,hootgrowth. ilt dI1- a LW tuctr jrowtt rate. Aarl reduned 
hoo growth Cut iot 1, t n in ttor yield. (AS) 

(1'J ( t ,. ;W.E. ; OGhEN, W.L. 1986. PhotosyntheOis 
i 11 L 1cheC k V fl VI.I I ott y I i ti 

?0 (3) 1 . ur. Fri., 10 }ct'., 1!. [Lat. of lnt Phy'ty Univ.iology, 
de Orient,, 'uL in, . a , Ve I]
 

1. i ;. Cui iVmr: , Leavuc.Ca Yov y!.' 1. tt tol Venetzuela. 

Net Italcy' ' h.a I . (}lt w i, ur'r in detached leave' of 5 cassava 
Ov. Th. 1 - th,'i .ic L y , , (a + ) content, 0.56, 0.'49, and 
0.99 /,i i i v. ,91. IN tur ahlo )phyll of cv.
 

1 ov.
2076 incritatd , ct;' , il IN of all leaves of 2191 wan 
al prox. 0. t (Y, 1(, i1I

1 
Ly ) /-. C iayv a leave r>howed a C02 

conMf r1a1tLie c1 1l. i of u i 2 it ntnr: /ubi a muter at 20 percent 02 
zro i it Vucien. cv.and of it a :t w l ! icistti a C3 p For 2112, 

PN wa:1 a i f Ito ]n:itt Ic irira iance,lurtior: (in ht' 4'at at and
 
iatuuation winn i f'ot.ndveriit mclaromol/nquare
a wat iiot ic '00 

meter/:. (400-7C 0 i:i) at whi0 h b ' lt'ro . 1 lg (C02)/square
iat, I!:wac.; 
meter/n. Ilt c'tiIc: 1t1oi.loct- r aian an i8 / 9aara meter/is. On a 
per ltaf or li tov,, i . 2062 showed 1; oldyounij.- of a hiw)er than 

c7. C the hLI'jNe found aiderleave:: while fCi C78 i cv. 2400 t I' wtc: ii 
leaven. Par aha! , f t ' war a ciionet .i ' ' cr t. (AC.") 

29008 ZA(:".. C l Ita to",ythetic prductivity of can nav (anihot 
esculerta Cran: ) ill th: fiild. Journal of' th,:Aus;tralian Institute of 
Agrieuturttai :22):10'-C0Q. Fn. 

Calscava. tin' I2XI 1ria t ut. chtc:ytthenacc. CllitiVila:;. Plant Ilhy:;ioogy. 
Leaf aream.t ry ra- t'r. AuistrUlia. 

The results uf t ,ilns and 1 glan:chou ie :ctudy to gaain an 
understamccr*i i of 'it rhotonynitlhotie product ivity of cassava are dti.cunned. 
In trial I,1,t :.nopy photoyrtein of ca ,!ea var. MAun 7 (20,408 
rlantr-/ha) follew,:d tie liortwavu sotar' ratiation pattern throughout tile 
day ard continued to reci<,rd up to th max. of 800 W/;quar, meter. It wan 
concluded that, for nost of the -,ea.-on, the carnnava canopy it; inefficient 
nince uger leaven itade lower hoave: which are adtquate to intercept and 
corrvert available photoaynthttie active radiation. In trial 2, MAur 7 and 
1M!Aun13 were cornpa red regarding their photosynthetic productivity at 2
 
stagen of 0routh and 3 plant population (20,1408, 40,000, and 81,632
 

3
 



plants/ha). Irrespective of var. and time of sampling, plants grown at
 
high populations were taller, had faster rates of leaf turn-over, produced
fewer laterals on the main stem, and had higher LAI and DMwt. No 
differences between var. were observed in net canopy photosynthesis. It 
was concluded that there must have been a decline in the photosynthetic 
capacity of' leaves in stands at high populations. In trial 3 under
glasshouse conditions, as leaves of MAus 7 aged, dark respiration rate, 
max. rate of net photos-ynthzsic, and initial slope of the light response 
curves eclined progressively, the res cnse being greater for leaves inplants at high than at. low population. Plants at high population also had 
a greater proportion of young leaves. (CIAT) See also 0002 0003 
00041 0011 0013 004l 0016 0021 0032 0039 0045 00416 0051- 0087 
0092 

C03 Chemical Composition, Methodology and Analyses 

0010 
29498 HIAMIR, N.A. BT.; LIAN, T.S. 1980. Perbandingar. di antara cara-cara 
menentukan karwungan kanji di dalam ubi kayu (Manihot esculenta Crantz).
(Comparisons of methods determine content in cassavato starch tubers).
Teknologi Pertanlen MARDI Bil. 1:30-311. Mal., ;um. Mal., 3 ef., 11. 

Cassava. Starch content. Rioots-. Analysis. Dry mat ter. 

Four, methods of determininirg ,,tarch contirot in cassa'ca I.u tr were compared.
The method that used UM content wai ea:y to carry (ut, saved time, and did 
not requirn special facilities; heUver, the method u ing s-,pecific gravity
measuri11erts was ad suited to rzIqidfaster more the :1e1ction of hundreds
of clone,-. Estimates fro: the 2 methods had high ccrrelations with starch 
content e:;timrates3 obtained by eeha ni cal analycia. Mechanical arialy ai
closely parallels the rate of starch extractincm in f actories and does not 
rwjuire lt-eial lab. fielities, cucrlced with 'hucai analysis. (CIAT) 

00i 1 
27668 RAICH, J.'1,CILIVEhA, 19 in simpleJ , ; V. 15. Soil-C02 efflux and 
diverse eco:system: on L volcanic soil in Costa Rica. Turialba 35(1) :33-142.
En., Surn. En., fief. of' andEs., 46 [hoo Fore' try Envirorinental Studies, 
Duke Univ., Dunuhar:, l '!70r, USA] 

Cassava. FecI'7y. Ef'flun.. Flnt [hy'1ielo ieaIl jroceioses. Insecticides. 
Carbon dioxide. :boil retunr':ntt. Te errat tr'e. Costa Rica. 

Soil C02 cI'flux wa:, mua:c:,ir fri(n ) ccoystem: of' Turrialba, Costay Rica,
all on relativdly fer'tilt :;oil' Te eco ysteas ranged from 0.8 10 yrto 
old and included a V getatiin-free roil, mcnocuitur(e of' Omelina arberea
and cassava, and successional ekEnMUnitiec containing 80 to over 150 
species. C02 ef'fluxes were : crnsdreplicated (n = 6 or 8) measurementc; 
at 4-h interval: for cootiniuou: 24-11 ;er iod:,, U£ill,ciosod chamberrs 
containilng alkali absorbent. Mean C02 effluxes; ranged from about 9 to 18
g/square str/dy diurnal trend- were inconriistent. Insecticides did not 
reduce rates of C02 evolutici from the 2 ecosy: tm' where they were 
applied. The vegetatien-free ,oil yielded C02 at the slowest rate, but
other di ffereces ao re eosystec.s were riot clearly rel atec to differences 
in vegetation aige, st.ature, sjec- ea r'ihness, or fine-root ,3urface area.
Soil tem. did not account f'or differes in C02 efflux, hut increased 
soil water was associated with faster C02 release, becauseprobably it 
stimulated the activity of soil mniroorganims and/or roots. Soil C02 
efflux data from the tropics are tabulated. (AS) 

14 



0012
 
29583 RAMIREZ, H. ; HUSSAIN, A.; ROCA, W. ; BUSHUK, W. 1987. Isozyme

electrophoregam: of sixteen enzymeo in five 
tissues of cassava (Manihot
 
esnulenta Crantz) varieties. Euphytica 36:39-148. En., Sum. En., 19 Ref.,
 
I. [CIAT, Apartado A6reo 6713, Call, Colombia] 

Cassava. Enzymes. Cultivrar. Ti: iue culture. Plant tissues. Roots. Leaves. 
Stems. Petioles. Co r ofltlon. Colombia. 

Methodology, based on iiarch and polyacrylamlde gel electrojiooresis, was
 
developed for, determining isozyi.e eIectrojlboregamn (patterns) of 16
s 

enzymes of cassava var. as petcnti a1 .emotype corker. Extracts of 5
 
different tissues (rout., 
 stem, leaf, petiole, and bud) were examined. In 
general, the nodal por tiens of the Ahoot a gave Jsozyc jatternn with the
 
largest no. of' bands. Plletiole extracts gave similiar re:tult but bud
 
extracts Save poer p[t<l)r,. The limitei 
 11o. of var. that were cxamined
 
could be distingui.hetl by sequential claisification on the ba.s of the
 
i sosyme patterns of acid phonsphat..e, I r are, glutamate oxaloacetate
 
truanamirnase, and phosihoilucoi :omrac (A) . also 0008
ee 0021
 
00118 0C55 0060 0063 0079 0C85 
 009( O() 0099 0113 0115 0116
 
0128 0134 0143 0147 01118 0151 1 ' 154 0167 0169 0175 0179
 
0184 0190
 

C0'4 Plant Nutrition 

00'3 
29009 CARVAI:0, P.C.L. DE 1984. Acao do alumi.do na oultura da mandioca
 
(Ma rrhot esculenta Crantz). (Action of aluminum in cassava). Revista
 
Brafsileira de Mandloca 3(1) :1-5. Pt., Sum. Pt., En., 16 Ref. 
 [Empresa
 
Brasileira de lPe:squia Agropecuaria. Centro Nacional de Pesquisa de
 
Mandioca e Fruticultuira, Caixa Postal 
 007, 1111.380 Cruz das Alr'is-BA,
 
Brasil I
 

Cassava. Nut:' i nt optake. Cu] tii.ra:. Plant dvelo[vent. Root develornent. 
K. P. Ca. 11g. t!rasil. 

The effect'. of dif,.rent cconun, of Al (0, 2, 14, 8, 16, and 32 ppaj) on 
nutrient absorption and growth of ca;sava ev. Cigana Preta was studied in a 
modified 1/5 Steinberg nutrient solution with pl1 adjusted to 11.0.Significant ,'cductions were observed in root growth and aerla] pert 
developmuert with 16 and 32 pIn Al. Even the lowest conn. of Al in the 
root growth medium reduced ti:31sue coneI. of P, Ca, and Mr, but did not 
affect 1: ahsoorption. (AU) 

00 Ili 
291439 KATO, 0. ii. 1987. Efeito de micorriza vesicular-arbusculares no 
crescimento a ntricao da mandicca (Manihot esculenta, Crantz) em solo 
adubado co, doses ouscentes de superfonfato triple. (Effect of vesicular
arbuscular myco:'hizao or: growth and nutrition of' cassava, in soil 
fertilized with increasing does of triple superphosqphate). Tese Mestr'e. 
Lavra-MG, Erasil. Esrcola Superior de Agircultura de Lavras. 197p. Pt., Sum. 
Pt., En., 99 Ref., If. 

Cassava. P. Mycorrhlzae. Cultivars. inoculation. Plant devclormerrt. Dry 
matter. Nutrient uptake. Ca. 11. K. Zn. Cu. B. Compoition. Plazil. 

The effects of 14 levels of P (0, 200, 600, and 1800 kilha) and inoculation 
with vesicular-arbuscular mycorrhizae fungi (VAN) on tie growth and 
nutrition of cassava cv. IAC 12 829 were assessed in a Dark Red Latossol 
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under glasshouse conditions from Oct. 1985 to Jan. 1986. Inoculation
 
treatments were uninoculated control, inoculatien with Glomus clarumn,

Entrophospora colombiana, 
 arid G. clarum + E. colombiana. Two soil
 
treatments (fumigated and iionfumi&ated) were also used 
 in a completely
randomized design in a 1i x 14 x 2 factorial with 14 replications. Parameters 
aseszsed were percentage of root colonization, no. of VAM fungi spores,
total no. of leaves and no. of leaves retained, av. heiJirt aend dinmeter of
the plant stems, fresh and dry wt. of' roots and shouts, and nutrient concn. 
in shoots and roots. The percentage root colonization indicated thatmycorrhizae symbiosis with cassava wa; present in plants growing in 
ni noculated, nonfumited soil. This colonization was due to the prCsence

of native populationj of VAMfungi (Acaulospora appendicula). The rate of 
root colonization in fumigated and inoculated sol was 63.7 percent
cmpared with the rate of colonization by native VAMsppcies, 11.3 percent.

These reult Indicate the higi infectivity of the introduced fungal
species. Inoculation with C. cll rum was be)neficial to the growth and 
nutrition of ca-snava. lPosilive effects were observed in the production of
leave:, plant height, atei d!ameter, and accumulation of fresh arid dry

matter, in the shoots 
and roots. To obtain 60 percent of the max. root DM 
production achieved in plants; inoculated with 0. clarim, it was necessary
to add 269.07 kg P/ha and in uninooulated plants 1507.88 kg P/ha. The
 
greatest effect.s on nutrient levels in 
 plant tissues were obtained with the 
inoculation of G. clatr which cuaused hi 0i1r levels of P and Cu in tire
 
roots and of F i. th, aerial j1art and lower lev ets of 
 N, K, Zn, and D in

the root a and of N, K, Ca, Zn, and 0 in the aerial part. The greatest

tvnefits of inoculation with G. clarun 
were achieved with the addition of
 
200 kg P/h and the lUrn r :trefits with the addition of 1800 
 kg P/ha.
Increaaing P dosages: inrsed P i Ca ICvel a aind decreased in N, K, Zn,
Cu, and 0 levels in tle plant tFirina. E. colmbiana was not effective in

spite of' the 
fact that p i ;itive results were obaerved in the develo4ine iht
and levels of 11 in easaa plantsi wiuhout thk- addition of P. Cassava
 
plants 
grown ir tile absnce of VAMfungi ahowed poor devulolinent unless
 
high rates of P were applied to the soil, indicating that the VAM
 
symbiosis plays an importaunt i'cle in the growth and nutrition 
of cassava in 
tropical soils. (AS) 

DO0 CULTIVATION
 

D01 Soil, Water,',Climate and Fertilization
 

0015
 
23785 BOLHUIS, G.G.; HOSANOW, M. 1972. Onderzoek inzake mogelijkheden
cassavecultun ir luriname. (Study on cassava cultivation aridmarket 
possioilities in Surinam). Amsterdam, hiclland, tVA-Internatiorna by, 66p. 
NI., Sum. NI., 22 ief., I1. 

Cassava. Cultlivtion. CUltivatn. Yield. Resear'ch. Marketing. Cassava flour. 
Uses. Soil roui remnts. Adaptation. Fertilization. Rotation. Labor. 
Surinam.
 

An overview ia,pre:n ri(r, of cassava cultivation and its market 
possibilities in Surinat. Tile historic development of cassava cultivation, 
including aspect., such as tirevar. tested, yields, and past
irvestigation, is briefly discussed. In addition, the market 
possibilities for CF are presunted. The method of CF use in the Al 
industry, comparing it with rice flour, Is desu'ibed. Reccrmmendations are
given regarding cassava uses, suitable soil zones for cultivation in the 
country, climatic adaptation in specific regions, fertilization, crop 
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rotat ion, var. , Ilanrd pireparatic 1,lahcr' op'3 r'ljioent fov difforontt culItuval 
pr~actices, and futur~ce 'oeai'cii o:i _a. (ClAT) 

00117
 
27679 CNJOPT3C NI CANP1' UMidALIi''bAJWCI)
F53'Tl 71AN ICAT 10'. 1983. 
'-It toloi'a.&o in aov. n_ Ii tite of i olop'ieal Eliooourcen.
 
Annual Ilopovt 198-2-83. 131 k-orn, Aulllt-la1 11Ip.3C 31. 1'n., 11.
 

CaLnsava. .1"llty. 't'r I'' (p1 3.'cqui rm1. C aint ilo Plant
 
devo'Olori-. 2(1turit.
cton1 So0CI 0. ''0', ' 3 Au'tr'oLLi't. 

Inr gr'eu fil30u, cx"t 2-131C-oll 3L I 131, -vwr i 313 1,010333 IloiiUMwI , nr 
i n lat-, and -.qva u'yd witLh wit31I'! V3o ulut.-) ri3 coit' I03ii rit NC I a t. conean.
 
vangint I om 0 to' '- 11t03l or [I : t. 33011
r3'I ' ri3a ' 4 133.'' ( )Ittd 

LIlifllty 13illl A 13(103.313 11N M3'II 0 1 VV3 Vl l, A,, tv 1. Th e
 
typi cal1 10e:3I' Ll''3: ''3'lf It 01133 133 113 0c 1,3! M V
-::0o 141e xc'. : 1i1111 13:010 

130ticea3313 13l t13 1dl,: i,-0'/oa ind 
 ''13 (VeI3lity With1 113! (a31;1l3 ',
 
0011333. 01' NLCI . 13 w. 311, 

1

110313 141, o1 Iot! <eevu-3d w'ith 

:7z'o:ir'nty. wt. 0~t v-iu3'd '1ir131ifi33antly alt '~IConen. of'll 3.'oo'. 

20 I1illm13',' ''3d ],Oct at. 1403; 
 1'0duoed by JI'03nt . J'(103131 zA leve133
 
beOtween 30-110 The ot ''r.Lwf 0003en,'
tilllifloivl. 0 1333! 130"',''e
 
0013313,tant. It miiy be 331 11h tol m31131, l the "1t3w' ('3 1 c1 /1,,t 313a Ly
 
i 110A 1,1 d&'1;i o11 La
117- tile pii ti t i when1 31al 1133J3~~iI-at111 13ri w- i: i d.
 
cumpal'o3 w ;1,1 tll( 313;3.' Ofi1' 014.31' Il illt. '~I'' l- ;, 30,l:'3 'I Can~Ne
 
co0133:1dit led t,C 13,3U 11t e 13 '1'i e e33 " yt' '1 i ri t1, v1'3''l l' th331
'I' z1? 1i 13 t i
 
woul, d i < I 0. b. I3 1,3 3''''. ) '''''' to3 I 
 131.tJ 1,31,t I' of' . il!1llaII iai31ty 

toep;'.313 3 iblt f1 3 l313 1'ip' ;tie:;. i 1,i ' ' I:,obl 3 to a:, 3 3oyc'led 
14a!!te 14':te, 101'r (3C.IA' 

2~~87I ICIII'I LI3 HI,:;! ,(I 33 1 ' 1 V ' '1 ''''' 330 

'331333! 33313 It 3' 0C 'eh 't3 uf apII 

~ ~ 3 1 U111 . , &i 1ef. 

13 L1 t t''i 1 ''' 1 ' Y '', ! 3 31,103 (1T 
rn.3l'11llI' ~~ '. ~ ' ~ ~ 3*I'~ ~ oi. I't En., 

applied, i1t 0, 80, ar 110 c jbl, r ',tei'' 33 ('claly nul, c13113t311'jd an
 
731'!',, 33331',I 1133Ill,13 3li, -II lt l~' 11 To
, Fotu 310I, 33, . 0133301the 

1 
140133 coce 0313! 1, i31'h1 ~:a15-30 cm) 

11.1 103rlu CA, 3331'''3''3 ( ' th' choIcal'' u33'1'c.-itio11 of the -,oil, nanmple: 
3Ifre~ de''311 (0-15 i11 tl'eilted plot3 

at1 307, 6C, '90, <1,31 131 daty:; aLftei' :31.1.11@,1,ion. lid:;l'cuiink 160 cubic 
f.ot:'3 1 ; m.fl1j1 livi' la"': a 0 higilol' .331.031:13 C ) ) dit3.(331 tire 31011 than(K( 1 
1411,180 ( uLjbi ilot a '"/h', arld Wo~1,13 .803 ti'ezimnt, we31r1,u1hil 11301 than the 
331c c k. At. 1,33 hilu 't 131131100ticti level, Ca and Mg tended to lixiv lotion. 
(AS) 

001i? 
27681 1511707131O C1,1,1 ~t11010 AGIIOiECOAhII. CENTRlO INTE1IIACIONAL1 DE 
AGRIM3LIURA TRIl1CAL. 1982. YLICa. (CCal3naa). In_______ Carinagua. Informe 
de Actividade:; 1979-1981. 013cq1,5. p)).220-233. ,i 

Cassava. Feiotavl'i. -'oil 1'04uir03;0 13,31. Corin'1a131. CIII Iivit1'a. Cultivation. 
Adaptation. I'rcdlutiv ity. Il'j.LE~iticln. Fe01,1 l13133tion. EIti0O1ooy. P1310031330 
and pathogen.'. .'evejo011ment. Colcnmbia. 

A pr~ogresin r'epol't 1313 7013031tcLd oN the activi tico of the collabovative 
calllitva rescarobh pi'ogriili carioi~d out. dul'ing 19'79-81 in Carlmag:ua, Colombia, 
by the .lrsti1,uto Colombiarl gt ec:no and CIAT. The basic focu3 in to 
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develop production toeinology for assava on acid Infertile soils. Resez.rch
results o: germlpaam, ):, var. improvement, plant pathology and 
ertomology, culture'a eraLiueL, regionaland irtals are presented. The
 
hiFh toleranco c Ca Vo. to drought wan,; confired 
 in productivity trials;
however, i:riatlor, wan, found to increase yield,: Of var. M Col 1684, known 
for its bigj yield potential but low vigor, by 48 percent. The highest
starch yield wan oltained with split applicatJor of 100 kg K/ha. M Col 
16814 and M Col 63)1 w 'e, found to b Fpod parent materialn due to their 
resi tance to bothi 1icte r1ial LtI ght and superelongation. CM 1130-37, CM
'14 0- 5 , CM 430-9, Ci 91-3, and CM 523-7 are pro tinesls for the
 
Carin.agua ecosystom, while CM 51t-1S. CM 721-3, CM 8!1-168, 
 CM 946-2, CM 
951-6, anc CM 996-6 pe'formd 4ell lu t.,pieal savannah conditlonr. (CIAT) 

0019 
29478 MwCiiADO, E.L. 1983. A mandca: e sua culture no hie Grande do Sul. 
(Casnava: it,, eultivation in hic Grande do Sul). Trigo e Soja no.69:4i-4 3 . 
Pt., 73 Ref., 11. 

Canssava. Cult ivati on. ];ant anator.y. Cyonopo nic gluicoside. Clinitic
 
req uire (nt. . lil 1 art n icent:.. Fet lization. Timring. Cultivars.
 
Herbieide:. 
 iiarvci ri. t ,'t. Ca' a :r.arch. Ca:l; nva ohil s. Alcohol.
 
Sae. tiettir e. -oduCItoo.Pottharvest technolo0y. Btrazil.
 

A cmr. n4eher:civ, !uv i of caf:.nav. cul tilvatiJn n tiN ::*-,ate of' to Grande docr 

Sul, BraziiI ' 4 "r I'c e 4 ' Ot: 
 ;;cih is plant ar:atooy, chemical
 
CteIpo.: lion Of gl c'tdo PeIoic ord 
 climtic zoning, Aoil conservation 
and soil Iraetice ltat ion, plantJnF, dates, var.an' rvlrwit fenti 1 

seleoctit , Itor t , ULIUof 
 hb cidcc, haruvetirg, diseaes and 
pests, ave rot ri'e docut Plorvaso 

analyzed ano the rladuciion of' takle floor, 


tI ed. production is also 
u otrch, cassava chips, alcohol, 

-iae, t r id vtrL dino~osed. A bvief di1cussion is als
 
inclt 0.! O lnodtction ini dit'fere,,rt OU 'tr, . ad on a method for
v pr 

potharetq 00r::vtf.lr witt , lr, Pat a 
 is ivn ,roduction.pazll' 
(C AT) 

0(2
 
28155 M)U]1'., 1084. dt I inoeulavi6n con ricorrizus :cbre la
L. fe cto 

vespueota de yuca i :er ulenta)
lI (MaAhot a la fert.ilizaci6n fosf6rica.
 
("ffect of myioerlhina Irooul~tion on the response of 
 ras.ava to phosphoric
fertilizatiort). Cicnrea y Tenirica en la AlqicuUlttU'a. Viandas Tropicales97(2).a -5 2 

. Fa., Snum. ., EPr., 5 Pef., Ii. [Estaci6n Experimental de 
Viandan Tro pi cae: Fruct-o Rodn , gucz. Santo tomingo, Villa Clara,
 
Mini oteri(, do Ila Agricultura, Citdad de La Pabana, Cuba]
 

Cassava. pRi. Soil fortIlity. P. K. Mycorrhizae. Fertilization. Dry matter.
 
Field exerimentla. Colombia.
 

A greernhoun;e t-is was carried out in an acid soil, poor in P (2.9 ppm Bray
II) from Santander dc Quiichac., Colombia, to evaluate the response of 
oasava to inoeulat ion wi'h Glomus qanihut 1 and to P fertilization (0, 50,

103, and 500 kg/ha) in lth oteril0ed and uinsterilized :oil. Inoculation
 

twith G. riin.hoti:n erlanced the extracc ion of P and K, ir:creasing DM 
production 30-fold (fro t.15 to 33.96 ,Jiant) for the level of 100 kg
P/ha in sterIllzed soil. The lest treatmentl:; in relation to DM production 
were 100 and 500 kg P/ha (33.96 and 32.09 g/plant) In .;t rnilized 
inoculated soil. It i.; recommerxied to itablish this type o: research work 
as well as other nimillar oers in the field to obtain more Information about 
the role of mycorrhitae and their application in agriculture. (AS) 
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0021 
26697 TEiGAS, L. F.; URREA, 0.A. 1985. Seleeci6n de especies forrajeras para 
corte adaptadas a suelos Acidos de baja fertilidad en un Ultisol de 
Colombia. (Selection of forage species for cutting adapted to low fertility 
acid s3oils in an Ultisol of Colombia). Turrialba 35(2):179-186. Es., Sur. 
Es., En., 32 Ref., I,. 

Casr:civa. Forage. Adaptation. Soil fertility. 1,11. Fertilization. Dry matter. 
N. p K. Ecology. Colombi a. 

The following feril liz mf htatm 1t op'1,icc1 to Pe mni pur'pureumwe t tur 

cV. ii0e4 Cac t' c _'ffi(Jci -ait'l cv. Poj, Ayonopu.- iceolarius ev. Comun,
 
LeuczicIw 1ueoe-halia cv. Cunn:i-h.im, Cajantu: caj% cv. 'omun, and Manihot
 
e'seultnta 'v ! ('c0 '2: (a) no ftortilizer, (b) 1%]0 kg idclomitie lime + 100
 
kg i 44 , g Piha, er I 2 t, dotcmitio time 4 200 N + kg 
K/!t + F, a:d Cu. ('u a, Wert forformed every F wk. durirg the dry season 
ard ew ry ( 1;:. durirg the rainy eacon. The fcvti ljzor iricieased the av. 
rtt of !.'! 1roducton ty 111-,10 cnd (7-77 pevc nt int: 'r atn eits 1) and c, 

'I e i rteraction with th, odes wa:: sitrnificant.. Although C. cajan 
. .:,ulu tita adapted well tc ,hu a;oiil ,ondi ion:;, they were riot 

icr s t t twith th eropping iy:tcm. iili, (ClAT) 

+ '; ) kg 88 1 + 142 

0022
 
28100 IVi:i., 183 r, econ6mico eficiente
OUpz 9. W-todo iilo, y para 
fertilizar 1i yuet. (A viml.]e, tcorumi(, :' officient method to fertilize 
cassava). F-naitI, Pivu:cE: 1(13) :.30-31. gi , i . 

Cassava. Ferti li'at i: at r it A riceu tual tqui pent.i'.o. Venezuela. 

A :iilit, cm i d efficent it thod to f'Vrtilizc Par)sava in poor soils 
of gVrt.zuea : ii't Caty:va wi:; fertilized uting a combined 
seed Cri ' . r CL howod t1h it wls tofertii drIril T1,t - L! 4 ,o:i;i ble 
r eat', t ,: litid, tra , tih, 1ii ntin rcw,-, ad place the fertilizer under 
the sit chcart lit ca :-av; u r g woul, be planted. Hand s3owing was 
neil itt:cd clie th,. iante ift a fuorr ow where the cuttings could be
 

placed C-l5 i.1j, rrtil Labor rieiroments were alt.o
emla awy 1it - izer. 
t'edi.coId wit 1hi M thed. (2 ) 

0023 
28192 V]iAYAKUMAR, K.R. ; THOIAS, P.K. ; UNNI, P.N. 19811. Effects of 
different tater tab]t depths and moi :ture eguimen; on the gt'oWth and yield 
of car:;aw Macrihot ecculenta Cranz. Agricultural Ruoesearch Jcurnal of' Kerala 
22(1) :)3-95. Enq., Sum. Mal., 14 Ref. [Centre for- Water Riesources Development 
& llargntment, C:(icut 673 571, Kerala, India] 

Cansrsva. Water, tirecent (plant). Plant dev,'loieuuht. Ir'itiron. 
Prcductivi ty. India. 

Tbt e'f,, t o' 2 wante:' tile depth: (80 and 1 C cr) and 3 miltute regimes 
(0, 10, or 20 litern/5 day'n/plant) on he growth and yield of cansrava wa
c to did t the Centre for' Water O , Pove o[fulent and Management 
(Ik'raia, india). Growth and yiel d icteted ;Jigirdficantly ' Jth irrigation. 
Thre wia: a c aso:gnificant interaction between wate.' table depth and 
irr elrJon in causing yield difference. Yield reduction du, to high water 
Stah e wa: moderated by irriotion. (CAT) See ai ;o 0001 0006 0007 

001! 0013 00114 0026 0028 0029 00314 0038 00140 00142 0043 0046 
0052 003 4 0088 00914 0097 0132 0156 0198 02114 0221 0227 
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D02 Cultivation Practices: 
 Propagation, Planting, weed Control
 
and Harvesting
 

0021128107 ACEVEDO, F. 1983. Modelo IV variedad de yca Sardina y susasoiaciones. (Model IV cassava var. Sardina and its associations). Fonaiap
Divulga 1(11):20-z3. Es., Il. 

Cassava. CuILtivars. Agronomic characters. Plant anatomy. Cultivation.
 
Intercropping. Venezuela.
 

The main morpholofical and agronomic characteristics of" cassava var.
Sardina 
 are desci iled and production recommendations are F yen for bothsole ercpping and associated cropping (maize, p.'antailns, beans, and pigeonpea) for the Guararc-Boeon6 region of Venezuela. (CIAT) 
002N
 

29072 DOCK, K. 1979. Handing-over note:;: cassava programme. Nairobi, KenyaA)Jiculturc Reearch Institute. Crop Virelogy flefearch Project. 12p. En. 

Cassava. Cassava African mosaic virus. Adaptation. Research. Cassava 
programs. Plantinkg. Timinr. Culti varn. Kenya. 

The status of cas:av re:earch activities and needs, especially pertainingto CAMD, in different. rt:aearch tatlons of' Ker a, Is reported. In the CoastProv rice, research is being conducted in Mtwapa, Misabaha, Matuga, and ShimoLa Tewa, especially regarding CAMD-free bulking blocks, local var. plots,bulking plots from meristem culture-derived cassava, and field trials (croprotation, tine of jI anting/harvesting, and var. trials). Research inEastern Provirco (Katuniani and Marlnduko) and in Western Kenya (Kakamaga

and Mut'eta) is briefly reported. (CIAT)
 

29432 CACEIES A., 
0026 

L.A. 1086. Efeito dcipopulaoan sobre algumas
caracterl ticas e I'cltivae-sc do iraZlndioci (Manihot 
 es culenta Crantz) emtree b ,li da Columbia (Effect of plant population on certaincharacterai ti-, i n ten cascava cul ti var.; ri three Iocali ties of Colcmbi a).Tere Me.;tre. Ecela 

117D. Ft., Sum. Ft., EC., En., )0 ef., I].
 

lrasl1, Eivnar-M3,iuj,,irior de Atricultura de Lavras. 

Cassava. Adaptation. Cultivars. Spacing. Cultivation. Field experiments.

Root productivity. Soil rtuiremonts. 
 Colombia. 

Trialsn were carried out under field conditions at CIAT-Pamira, Media Luna(Magdalerr(, e.nd Sbcntander de QUillchao idauca) to determine the influonce
of plant deniities on 10 cassava var. at 
the 3 localities as well asoptimum plaInt density and some characteristics of agronomic irmportance to
improve the efficiency of crop management. A split-plot 
randomized block
design was u;ed with 3 replicates. The var. composed the split plots and
the 41 plant den.Aties (5000, 10,000, 15,000, and 
 20,OCO plants/ha) themain plots_. Fourteen characteris:tics were assessed: height and angle of1st branchJnG; no. of leaves/plant at 6 mo. and at harve3t; LAI at 6 o.and at harvest; plant height at harvest; no. of adequate cuttings; wt. ofplanting pieces per unit; Wt. 
of aerial parts; root DM content

(percentage) ; non-comerelal root and total root wt. ; and HI. It was notedthat totel root pr oduction, root DMcontent, and aerial part and cuttingproduction were arrected by locality, density, and var. Favorable soil andclimatic condition,; produced the beat haracteristics; heavy soils resultedin a greater production of smaller, non-commercial roots. Total root wt.and root DMcontent were favored by plant densities of 10,000-15,000 
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plants/ha. Among the var. tested the most notable were those that showed 
greater vegetative vigor due to the greater height at 1st branching and/or 
no. of leaves/plant. In order to obtain a balance between the parts of' 
economic interest (roots and aerial parts) and an adequate production of 
cuttings, the best plant den.-ity in between 10, 000-20,000 plants/ha, 
depending on the locality arid the var. usted. (AS) 

00,'7
 
29507 EMPRES', DE.A SSISTENCIA TECIIICA E EX'ENSAC IURAL NC ESTADO DE MATO
 
GROSSO. 1982. Diretrizes tenlca: 1vra o cultivo da mandioca. (Te2chnical
 
guidelines for cassava cultivatliol.. S 1riop-'f, traiJI. 19p. V'..
 

Cassava. Cultivatinon. tarestirg. Cultivatie riyZ'tei:. Pest ctr;tr'ol. 
Technclegy transfer. brazil. 

TechnJcal recommendation. resulting from a meeting of 32 re;earchers and 
technical a.sistarice agents in Mato Gross:o, Brazil, are gven on cassava 
cultivation, di seass and pests, harvestirig, and oroppin systems. (CIAT), 

0028
 
27669 FORSYTHE, W. ; TAFUH5(, N. 1985. The effeet of various methods of land 
preparation or, soil re.-Intance to penetration arnd yield., of corn (Zea mays 
L.), casa.va (Manihot esci :rita Crantz) and v.,ret potato (Ipomaea batatas 
L. ), in asscciation. 1. Effect of' ciopliing system and land preparation on 
the aol. Tue ria ba 35(4) :357-370. Es., San. Es ., Fri., 13 Ref., IT. 

i :, 

physical pr'o;*'i'ties. Plcalig. l'ist. 1I ', . Cos;ta biica.
 

Cassava. Agr tal tquilnt.ntr ld ratiei. Intecrciopping. Soil 

Soil resistrce to pi ttratiur wa: d& rmire-d w!,!n a Typic fy'tropupt 
(Turri da, Costa Rica':) wa p!cwed during-. the dry :aL::on (Alril 1975) arid 
the wet season (June) uing 160 kW (71 h.p. ) Di;Caterpihtar trac tractor 
to plCw and ,rbu1:,oi and NC I0 '7 h.p. i'15 N':1 r'fceei tire17 ':''y tractor 
to plow. Nbeteirmi rttion were VIf~omade wherl th": .;oil wz:t tfil-ared ty 
weed!ing arid cleanlng without the us, of ma chi nery. Eich ty ,,of land 
pre[aration hald subtreatment :'uh as at V'iteplot, ilt cveerd with 
sugar' cane trash mulch, a plot planted wh ith ad a plot planted with 
cas.ava anid s-weet potato in a"soctation. Mcll. wai . planted In May and June 
and reaped in Oct., wh-.re: tie ra:;s in Zs--oiat:ion with :nwta-tpotatoava s 
was planted at the tnasa I ir arldlpeud 10 i. after "oil res-i:tance wa: 
aignificantly lowered by land fr'efr':ition up to 0.1 m depth and by 
subsoilling up to 0.3 m depth. )cll ir'lpored diu ng thu clr'y :,Caaon hail a 
significantly lower HC than soil frc-ared in the wet rea-on, whos higher 
MC wars attributed to puddiling. Theie ulfl'erence.,; were discernable up until 
14 wK. after, pi'eparing the dry soil and 6 wk. after freparii; the wet soil. 
Effects were residutal after' thene tiV limit'. PcU'inrg the growi ng searion 
soil resi tance inrcrased due to (1 ) drying during the dry seasori which 
caused tip to a 5-fold Increase; (2) human traffic whioh ocecrred under 
maize arid cans ava with sweet potato, up to 0.2 m depth:- (3) settling time,; 
as obe;rved on the plots with no humanitraffic dur'in th wet season. (AS) 

0029 
28103 fSTITU'l'DE PECHEHFiCItES AGRONOMIQUES TROPICAIES ET DES Cfi'TUIIEi 
VIVRIERES. 1982. Phytotechile du Iaiiioe. (CaSsava fhytotechriy). i . 
Rapport des Activ.tls 1982. Guyarne, Fichie d'ldentiflcation no.3 pp.20-23. 
Fr. 

Cassava. Cultivars. Soil r,iquirements. lntercropping, Weed contr'ol. 
Ferilization. Hlerbicide,. French Guiana.
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The reoult,; of re:-Otctlrr'r-id out on ca:rrrrvc during 1982 hy tile nstitut
do Recher-ches Agr-onomntqu:; Tc icalIe:- e t Cultur'- ide!; Vivr -r:r in French
Guiana ar-re ntiort j. A:;reJcc cov erixd wer'e the tr-'for-mnilaco of' improved
var. In poor :;indy sotls, i ootrtroi Cri;--iVia ii oybVan, ri ce,0I' W and
 
maize, and i-v A Luation of' hrt bi-ide:3. It WIr; f-old thi' -ati:factov-y
 
carssava yieldi nrotcar tir- otained on urdsr-ti I-d soil.. On the other,
hand, it i:1not r-{- il-i-. ri,- to p1l~it or- ri.lraize. withooy itrotation 
CoL:Sirvc!. '. thi!i tiori; in 1 ty, q'ple of'n r, xl 'r- of oxyflrorf'ftn and dalapon 
t r'ocorir.F li(:dto:.u li into the cro , we-d !r'Ir i!p to htirveri,, and in case ofjrifesztatic.,o ; w'th Imthrocc ty idorr:, oxyfltou'l-r shout! [i arpiltd Sirrc-e IS1 it 

less toxi. (C,', 

003091138 :ATC, ti. H) ,. lb . Efli to d" tpodt I dl (-'Ocrdi,,ot efit:!ia 
)rod1Jt vJdirt -or.: ri1 te, ,I0 dldt i:c di d" - inrndioCi (iFriri hot


ericu lrti Ciril:;), (Ffi'l,,to'l jvrl 
 i, arid tile of hrvr-veftinE on tii
productivity, con:1,rvi ti ifi ifV , quiIity ' 1:i:r;rIvZr roott;). Ti:-t iM-ertre.
 
Lavra:-KJ,, PIr'ai: r
1 1 i. rl 0 t3j, I i cultir toi d Lavr'a:r . 1l p. t.,
 
S rt. Pt., F , 0 [1 '., 11
 

Cainiriva. 1 rniri "t.oi " ('ut ivt:' h ,I Pic ,-

corrtrn t. I I tt ,t. 


ii, vr icn. ;i: try .Y-t.irr'h 
lIII r, )io !r 1I c'ol-trlt liort Iriodlictiv ity. r-it:il. 

Tirn reffect,! o Irn h I CT t i rcol .ot w i t ,t,I iih tih
 
soil o l hr cOii', 
 'i . , y ,' -V! r'-Ct " W(i-' tii- rr 'd. Thed Ifft Ireni- -: wnr-twti 1-I', r 11-r ,n I rt udidt v ,Ii d,.II' i , li-i ind thebi o di on: I t i 1'(1 llI I)KI t;: oc'(',i r tilt.rtmt !: W ith or, wi th out 
1it rir-vi:v, 1 jr1, , nj, r.-i: 'i--I ( -. c-V. t-intil clir, rlid 1AC 12
 
829 wer,- ltant" :! 1t1 .1v,,: (Vi 
 : 't i r,-ItI iir:i rndr ,ie.--d hloek
de-it E wi:t h gitt li t: ii r r i - ti iii:. itt:; io ,itej of the
 
irrti-ra-t:, 
, x 1:.n/iH. io (01 1, , aid 32 d' y; aifltr-i 

anrcdrc 1it,I ] t::(out ini, th rt: - ird th. 
 iontrjir-n,:d it pruned
plantnz. I'viiftir:r'i w. : , 1"" -irc. ui I id . -'ni--(t ing in, tior-i tre tirenta
ii-lidiryn i : i r-'t it 
tIre: itlItI 

i.,-', -r tt it til:-aforr,-:rntionedt1h I ,t. V" ,:;," .I I vm.-t'! cil!'i [I(i01:,unted 
. Thell_il'odh;(,tioll (X
 

i ioot:ir r i !! it , rind tiid:, lnYt CJ !
I'ca, I :O't.,ii r tion, XC, Itrv'lr: of't:irch, total:! l#;i'; l 1:1, 11d
t t hth(',& "it,r,' (cooki[II timeO, cnd
 

ioiyih i in-r1(-x l'Id Ip I )J I :,-' i-t in-t irW--i, I !:-rcn I'd. YI'lllil of tileo 1il 1a ti; i q h rt r i i L'or-r, - '.t l,-1 (.I ihot fti'C Oti,0i1'-oduction 
t: tie cv . I I-: it ti (?t~t tthy ' I! d-
 t: iot ri ot- cir!
 

c-t 'fir, r i-tirN; t I- i' i (,-I - l)'t'
W-', -Ii'U[l;OI td Wh i. I'V fUt in:WiQll 

pirforlr,:d 21 1. :yy' l,'fOr, hrl'v,-tl.. h, aitl 1,1: of pirunt ir, t,-t 
,elimarence r i., .. i 1,thr- :;0-i1 i'idI I'd th '.i V C roott pihy c oc-I Caldetr iorr ,. j-, r irv t:i tv. , i(lu,.i.wit: i:tir.t to jthy:ciolcgical
 

dettir :tor.: t h ,i jji r-pvrodutiorn: of roots ,rari 
 alotI, and buds,hitpher PC mod I ,rixi i:ie - tivity, rind -ow,ira,!yl-, trooyidncr- activity. Ir
CV. Manti3tltiI ri, I :Y li-inolol i toci- it iv ity ond th1 , h-vYr Ir of total [henolrr
and MC wr-i-- ,iro diri( tly rliated with root t1 i-I cica, deteioration. 
Rootr; (if .r'un'-d Ilit:, hiiI ow-r cily It-ooLoxirr---0'tivit y, MC, total 
nugaPs, am! oookir
t t it,. PitLiiii ii., not ffect cuot I'itor content. 
(AS-CIAT) 

0031
29077 KENYA. MNIiSTfY OF AGIIICULTIIItE. COAiT AG ICULURAL PESFARCH STATION.
1983. Canrava wvity trial, ciii ava tire of plantinr/harvtrting tliial, 
cassava rotation ' riria. in . Annual R(,porit 1983. Kcnya. pp. i41-46. 
En. 

Casava. Cultivar-:, Pi1anLti nr,. Hiirv itr:g.Productivity. Intercropping. 
Maize. Cowpea. Faliatability. K,.rya. 
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~The results of 3 cassava trials conducted in Keny'a aro presented. -Twelve 
cassava var. were tested in the var. trial of 1982-83. Iwakazanga (local)
and F 279 M continued to be the top yielders with 36.0 and 33.9 t/ha, 
resp., followed by the local var. Kibandamen (33.5 t/ha). While the latter 
was high yielding and the most popular among'local people,, it is more"fibrous than the rest. Mwakazanga is acceptable but it takes very long toI 
cook (40mi) as well as 5543/156 (35 mi) that has taste problems. Var 
46106/27 with 31.34 t/ha showed the highest deg'ree ofaceptability, except
for color. The results of 2 expt on planting time/harvesting time

indicated that the highest av. 
fresh root yield (34.35 t/ha) was obtained 

.... a.savawas -planted- during _the long-rains -in-April-and-hary ited -1 
'Mo. later. The highest yield (31.85 t/ha) for Oct. plantings (short rains) 
was obtained when cassava was harvested 12 mo. later. The av. yields for "
 
the long and short rains were 29.4 and 26.9 t/ha, reap. The cassava 
rotation trial with 4 treatments (CCCCCC, XXcXXC, XCCXCC, and CXCCXC, where 
C.= cassava var. 5543/156 andX = maize or cowpea) over the period 1977-83 
indicated that the highest cassava yields were obtained when cassava was 
preceded by a different crop, and the longer the land rests from cassava, 
the higher the cassava yields. (CIAT) 

0032
 
27624 LAZO-CASTELLANOS, R.; BETANCOURT, F. 1985. Relaci6n entre la
 
procedencia de las estacas y los rendimientos en yuca en el peniplano
Camaguey-Tunas. (Relationship between origin of cassava 
cuttingsand yields

in the Camaguey-Tunas Peneplano). Ciencia y T6cnica en la Agricultura.

Viandas Tropicales 8(1):57-67. Es., Sum. Es., En., 11 lef. [Estaci6n.

Experimental de Viandas Tropicales, Camaguey, 
 Hinisterlo de la Agrioultura, 
Ciudad de La Habana, Cuba]
 

Cassava. Cuttings. Productivity. Clones. Root productivity. Plant anatomy.
 
Plant development. Cuba.
 

The effect of the part of the cassava plant from which cuttings are
 
obtained on the yields was studied at the Camaguey Tropical Root Crop expt.

station Cuba. Commercial clone Se?orita was used. Cuttings were taken
 
from plants that branched at 1.2 m. Treatments consisted of 20-cm-long

cuttings taken from the main stem and from a portion of secondary and'
 
tertiary stems, for a total of 8 variants. There were no significant

differences in sprouting percentage for the 2 yr studied (1982 and 1983). 
Days from planting to field coverage by foliage was significantly less in 
the plots planted with cuttings from the main stem compared with those
 
planted with cuttings from secondary and tertiary shoots in both years.'

Commercial root yield showred no significant differences in 1982; however,

in 1983 the yield reached with cuttings from the main stem was superior,

(P equal to or less than 0.05). (AS-CIAT)
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p28108 MARCANO A., J.J. 1983. MecanLizaoi6n del cultivo de la yuca. (Cassava
nech3nization). Fonaiap Divulg 1(13):18-22. Es., I1. 

Cassava. Mehanization. Production. Cultivation. Agricultural equipment. 
Productivity. Economics. Venezuela.
 

Tho results of a trial to mechanize all cassava cultivation practices in 
the Valle de Aroa, Venezuela, are discussed. A 9-ha field was used 'in 
addition to a 1-ha check plot. Production costs were reduced by 30.7 
percent for integrated mechanization compared with the semimechanized 
treatment. The double-row planter operates efficiently for furrow opening,
planting, and hilling (4 ha/day) but not so efficiently for fertilizer 
application. The 4-row planter was efficient for all the above practices
(8 ha/day). The modified subsoil attachment used for uprooting cassava was 

13
 



more efficient than. the inclined blade attachment. Cassava yields

Inorcared by tf,.6 
 jene nntwith irntcyatdt- mechanization. Thus the

obJectivt of 
 tet. ITOotee to reduce ca:;ava production costs through

adeqUte i itt''ton Ir-ict ice:; wa vit. Th: 
 economic data of the project 
are (C :r T) 

00 1; 
%F 


More:;ty. Fa rih - ,;o,: : 1 4,:1 :. J 151. 

2936,0 fp1u;Ngo"1 g '-i-. r:E!'.,Ai'NT OF IRIiA}Ey INDUS'tY. 1986. Ca:lsava. Port

Frn., Il. 

Ca.saI,. . PvoIt;, i ,-r, il I i v I l aFt'!4'tfon. Land p i I-Iatien,

Cul t.I-! v: . ,' . V1.,,v;. I : 
 con trot Pecte t itrol Harve.sting.
PI-odoct v T1: :1.1 it,'. !:it Ii t vl iii U,. IR 01':. Ni-'-Li t(t Guinea. 

duidUt-i . , , -JtI i ijI a-; Ntc. ow rtuira-aa-le briefly
lrest-.ttt... ;'. h-i wi ':, I - t ,ioil,etion, prerlaration,
f rti( r ir iFIt y tim., ji i;aI so control,

i v rti. , r cii 'dtic o ,l:u ity. Frdicitions on how to 

Cr .yt, F15315--. [1" 1;, 1 tic, U,, Ia fecha de plantac16ni rt 'z! If cd, " r !l" ,':t I ,, r ciICe, de yuca, con relaci6n a 
I iii ivS,.fd.dmit. :,i -ti , cnhotiuola). (Effects of

lit-i c:tt , ..! 1.-c ut'or cutting-: and commercial roots,
'r, i , t' ,0t ,, l ( ir 1'- 7.t r.-r hoti o a)). Cleni a yT c-ti,j -,r A '-!- it Vi ",uI-c; i / (2) :81-88. Fnt.,Sum. E..,t
En., it I ' i 1'iti ,n t it 4- V1. idaI: 
 Tiojicli-r; Fructuoqo

Rodf L1t .--, tVt ,t I .. I I t , - At ' Y it' ott-i-o la Agilcoltura, Ciudad
det Ic o C!::t:-kf3 o, 

Cl,i v .. ... 7 m tK ';},<l r, o t ' t~a Cot tIfn .<. Root 

At o v , , i , , ; toU mini.Lo, Cuba), tte
 
ft-i' 1 i , i 
 ' t , Utd oo , a ;own In Jan.,Fe;., , i , !- :y, tr j t,, 

1 
Y tvg-iii I tt. to o ervt the damage

(- utl L - :i t:,! 1y 'j I - t- t cfii I,, llii .t . i ut ti, of ' uttlng i arid
 
ccr; r(, r iit 
 I . Lk 1it , , : ! i I'i ttly r'ujere ior to theothh rv( : !:-,'oI, " f 1' I t1;t'LiE irVOL!l,("d aIf(t ii commercial toot

yitid. cciff
t, .;lI Iv i r Nov., Dec., and up to Jan.
15 (it')
 

2815; FINC . ' , 1 e-i , y It a itt, nto qUmico almaterial di I v,lr-j , d, u ' (i- It r i E C.o t t I Ic- c'r1dini'ento.
 
(Effect of' t-i.1 i tt 
 ci,. -o rtc- Cft,., r v it i' . t Tnti ;k mka vteiial on
yields). Cienid y T', i I t: i ., ,-, It'taa Vii z' i Troii el i
 
7(2):53- I9.F:. um. F' , Fr. pe 1'. 
 'r-.: i r. E rio- m.-ttal ce Vianda:
Troicate Ko: t it it ' - IF't : j.-, i:i:t.t, rI ''' Citra, .t ni :teijo d, 
la AgrJ-u lqr C1 I i-:, 11' , '' 

.Cani-sova . (,I1t.- -It tn . fot '-:!, uI t 3 y. oI pA t . t etUialI. Cuba. 

Betw en 197E,-','1 th(. t. i 1 1ieI cit ion d c - mi-.- c t'Int it of 
cassava cut er. tt i or t- iId oi iif 7ot- lor wof i- C a az , e ,11alritd i.t the Centro
de Nlejorar tc,,i cit' i',. I h 1 jmi ci!i6 Frit-coro t (CartogF1LdIFrIZ Lo ninc
Cuba). Th: r,-rtiit I 'tt I;- i r i-ate t iat tiectL war a :;i Crdfi CaIIt 
differ-t'l-vL, wt-r - tt J, V It, t' ,i ttir.'rr aitId tht i -:' t (: e ect Cuntreated, ncinr'r-tc t rtt , t,. litlireitid) . It wa' lo:rsible to 
i rncrea:-e corirt-rcl a r''-Io ' i' t i,"m t, I thn. C t/ha ( - ct ed treated 



cuttings compared with non-seltected untreated ones). Selection and
 
disinfection of cuttiin:; prior to their utJilzatior i:n recommended. (AS)
 

0037 
27143 PTW '- J.A. ; FILIPIA, R. 1982. Obtci6r,do material do prOlagaci6n 
de yuca (Watlhtecule nta) libre de -Rublo bacter]al (Xanthomonas 
campeotri F. manlhoti) en Cubit. (Production of' tartcrial blight 
(Xanthomot-s campos-tci:; f. mandlhot ) free ca :lava 4'oltga tiol material). 
Cicnrla y Ttenl ra en i a Agrctiltura. Viaridac; Tropicaler 
6(2) :69-76. E; ., Stu. Es., En., 5 Ref'. (Ce[te de tcjorilnicinto do Semillas 
Aalmioan, Santo fi,'!rfp , Vi !: 01:;, Mirter-c do In Agricultura, La 
Habana, Cuba] 

Ca.s ara. 1; , r':. rtVhor:sas, IV. maihoti r.i'r'eon iteorl ar,est;ri: 

Cultivar's. fiaave coat'ol. Cuta.
 

Arl inteln:ove r'duoti'r system for .a:a;ivi l rojigat ion material was
 
eO;,] iuated "I. ai lrearl; Cor' c itai r!1rig iact,'rt iil bli ,it (XarlthOhelonas;
 
camj*os t:' s I'. r';a hbt i ::)- fr: p;a nt c. From CMiC-10a iand CEMSA 5-28 plants
 
howing c;li pht iiiago (degree 1), liS.liC il,.l .28 percent healthy shoots 

a''' ottadincd,, roy', wlhereas 78,.(9 ar:d63.07 li'crrt healthy -;hoots were 
ottained fre.m effeloIttianl Inrllijri iliant.- slowinfg degret 2 damage. The 2nd 
r'epr'toductier. ty'lt, wit; ,;ttini:l lri. hcal!tby T;inera plants grown from 
.heet-Ot rreduoue 100 i-'r'1elit he althy olvt a cycle. tine.rlt ovr 12-mo. The 

of this Jlrtod;u Ix 'o tion :':tvs, ;of' miaterial
l'opgation I'.;
r'coc r.norndc' f'rI p;r uii ; l<: ''oled 1Al 

C0 C
 
293( 1'CUCE, N.V. ' . . The agrcult rc of the
 
cultivation ttl of't h . I i, :t tld Col:tr';Piroviiuec'. Tanganyika,

'If ttrii <, Longio iin:7,t .,-i. 1 1

l
7 n. , 

Ca:'; proi .rlr. rc mos: virus.,aic Adaptation.
 
C ,'ul n *:'t: wf. rtlii ty. ?'.rti I :'U lonl. T' j aria.
 

I ler : i'(t:; cioC itt ! oiltivatioi in; T iiniyi (riov Tianz;lnla) are
 
brief'I ii :;orit.cd.
i 'cvf-r Th1:8-, it: place ill ntiv ' ,tc oioulture, soils,
 
'alt iv ; hIi t d y, elds i dr 0 on:it to tinr; i riaIn ,i riad dI!,eases.
 
'tl -,l0J: fa roll;ing 0l dise:;es i-:' 1 'avert ro'' ciE, rnild mosaic,
 

3

&rnd brown t, ii; a . till U.a of di ior3e -fice jlintirg In; aterial; the
 

u , o)f : t; v 'ctr. wifthl ;1 tin' that arc Un:iuirt le i a vegetable; 
[lit J k cIi oi . . I ! ifh i;cirigj ; arind p1 irg m ';;i -tolerantaint' var. 

1(131, 
('7(2"' H6I-P ,.'17 '; . It.;. IJTTN . X., 3. 139 . FErtilizacl6r 
nitirOprt ;Ti II'i t.' (11itro'epn fert Iization in cassava for 
fei'&l ). Ci;iy' , 'li -r. i;;A(''iiu' tur . VIi~ ndal; 'fr'eP i.i'.les, 
F(1): 9-e2. E1.,H ur. '. , Fr. , ;-I!,,,i . [Centro de Mjo'amiento do 

1i, ', a Fr;' w :;Gee : I ; , " rit,Pol irigo, Villa Cli;ra, 
vt, c:, uri ,Min ' ri I. i uiI id t. I i ar Cub'iI 

. ' ,C ''','' Ct r v;'1 l.1 i t i.':' 'i 'rt.. Productivity. Dry 
zitt - . I ]ant t t l!. [rv H.. Cuiba. 

r; i-8 , N I't rt' n in vit crol I'i;.yt- ;;i.. :;tudied on a 
I''l~it;, :,; it t i e'( ti' c elto do ,'ter';sliertc dl:Semirillas 

tgimhi.'i7 a,'.3 (VIl] C1 , r., Cuba. A roedoliil,:d block: decsigo was 
u'isd with tItniot'r 0, 100, l0, ar: 8i001. N/h l/yr) . Four'n!t '00, 
hirrvt.:t' oo' ( ,. N inlr-,:'d i'ora yield:' lat all harvests.t The bellt 

,tr "' .cn (F -tqu,;l to or lt""', ti;,, 0.01,) wa' 300 kg N/ha/ye with a 
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production of 18.57 t DM/ha/yr and an N utIlization efficierny of 11.7 kg
DM,/kg N. There was a highly slgnlficative positive correlation (r, 0.92)
between plant height and DM yield per harvest. (AS) 

0041029565 SOUTH AFRICAN CASSAVA ASSOCIATION. 1987. Recommendationsplantiring ard harvensti rg of 
for the cassava for' the 1986/87 season. Empangeni, South

Africa. 311p. En., :1. 

Cassava. Propgapationi maItertal s. Timing. Sot Ireqirenentt,. ota 
rui rome ntb. Clina ticticnal 
 vui- " F Li usiz ti o n. eedln,, Pest control.
 

Harvesting. Ditribution. 
 1itaor. South Africa.
 

Reecmtzendation; 
 for the product on of' eass'ava roc- -0 good propagationmiaterial in South Africa ie ,i yIen rejarding the selection of suitableland, parti eul atly lees radi ng 1 o* I r, t1ae ii es, s oils. sope, cli mate, andpreviou eropr. Lal r' oer'ation, fr'tilization, and planting material,time, dernsty, penition, arid dopth a alsoin Indicated. Prooedu'es fordi-ease, -ertn, ndiweed 'or.trol are ven arnd different aspects

harvesting ar 01:;eu' a,,d. (CIA':') 

of
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29087 UGANDA. hST OS*IEt,AG ICI)Tl'E. 1960. Can:1va:Acholi-Vogo) Manihot t lisat. In Ti;ynytums of. Tt§ agriculture
practiced i- UI-and. iig.,, , pp,28-30. Er.
 

Car sIava. ('jltivation 
sy t,.er:;. Production. Ptanting. Interoropping. Cas3avaAfrican mor;ale 'ii~. Lrieaor'rtlu. Ecology. User. Pr'oesi ing. Uganda.
 

Aspects 
o!' ea::Iva criltivation acidutilIration in Lango and Acholi(Northern Prewi.lee, Ugarida) are triefly de(c'ibed. There include planting,inter-croppinig, and food produ(tion. MiNO ; 0 ronisidered the main dlsgea-eand Zonoceruri sp., th- major pt ,,'cale ino-ect., ar"' qi t ocoirmon in 
Lango. (CIAT 

004229089 UGANDA. PEPART,'E:NT OF AGtIJULTUIE. 1960. The West Nile syr tems: of

rT offagrI culture practiced in Uganda.


Uganda. pp.53-58. En.
 

agriculture. Ir...... . system: 

Cassava. CultivaItion ystr s t at. iti l daIta. Intercropping.
Socioeconomic aspeet:'. Cas.,iv 
 p rito: .eolor'Yy Uganda. 

The croppiin' t to fy ar e in th tWe Nil,, region
deopibed. of' Uganda are brieflyr r'tt d!:,tribution o1' rops ir; 9 counties of the regionin 1956 are ed it:t;))leform; ata show that eaesava predominatedarea planted. Sic-il*y. in 

reat e 

crops every year 


t nil' w'.I; l h,}tlleri than for otheriurIr, 1953-5t Four ,i ltrent crop rotation system:s thatinclude (a:rrtat t' Ii ,linelt I Ii't. iced in tht region, are 
deacrtL(.. (CIAT) 

28583 VAN WIJMEERM'Cl, Wasstva-p. '916. (atrihot cculenta). Inr__ . Rootcrops production en Tong. 
 )uva, Fiji, Food and Ajriculture Organization ofthe United Nationst. RAS/83/O01. Field Poc!e-t 13. pp.48-63, 77-79. En.. 35
 
Ref. 

Cassava. Research. Cultivtri. Produitl vity. Planting. Timing. N. P. K.Spacing. Mechanization. Cuttings. Ctimatlc rriiuircments. Cassava chips. 
Fiji. Tonga.
 



Results of research on cassava carried out in Tonga during 1972-8C and 
1981-84 are presented. LuIring 1972-80, yield evaluations of cv. indicated 
that Mataki'eua and Lepa were superior (av. of 33. 46 and 311.01 t/ha, resp. 
to the rest, with the bnest plantinv di ecs being Aug. and Oct. Fertilization 
trials wito Matakileua showed an irurea.e in yield with irrtceaserW 
application:; of N and K k3i4. 19 arid 32.68 t/ha for level: of' 100 and 50 Pg N 
and K/h', res)p., but no InLteraction or response to P was oh:ervenI. Dur ing 
1980-. , the col lectio n of the country':, ca ,:va geri i.a:m- ; i ni ti ated 
and 12 repcesentative cv. are maintained. Plantirig method trialsa indicated 
that di:;tances of 1 .0 x 1 .0 1m or' 1.2 x 1 .2 m should be used tn "TaIual 
planting; 'n Inter'rw di tanrcc of 0.8 n i s rsctmmzended for rnechanizod 
plantiris arid manual wed control arid 1.( In with 2 cutsngs/ lanting site 
for muchaniz-1 plaritirig arid weeding. P'.ants obtairitd r'rom horizorital ly
 
pla.itevd cuttings harescted ea:i1y, i low-d 0 plIiti rig,
scer, more :.eIl.Iized 

and fave:'ud sur'vivi in d:'y clin,{tic conditions. The p rearttnin arid
 
drying of ca::;avr chit; for ar.imal feedinjg only appear: to 14 fea:;blr, if
 
the jlreInuct' i1 hii ariiil Additional onarchthesedes: for own I:. re 00 

tIi pcm is:a:u~geot c. CIAT)
 

co041i 

27667 ",]LI.AiK.'i ,UI'iit, F. . 1084. How to herea.e oi:;,;svs yield with 
Mirl MUM I nit . 1 ix ((1 :-3. Fr.r , ]1. [Philippiie Foct Crop Res:zear-ch &
 
Trairlnjg Center, ViIWy 'I t I o I Ayr,:tiltaru, Payt':y, Leyte
 
7127-A, Phil'
 

Ca-m:,iav . i I i . PlIrro11ti t y 1 1typ.iii'tiri; . 

Eight ,i tui vro', ot,r jara-l iiie to i r vi-Ied with rin.
 
illit: air" hi i y I l (I1 ) i1 o'" i I yt-mi r cv. ; (2) adequate
 
ioi I r r, ion ; ri g jir l 1
3) II-l w -dr zined ::',i: 1) ;11 anrting of
 
hcaltly -rid good quality :ntr;. ,uttin (10 . the onriset of
:; 0,laril the
 
iainy : amori (6) ad(qiuate pltrat4 i lt la ; ri , (7) we'i, contiol ; and (8)
 
crop rotr;tliri cn field fillowl ing. (CI T)
 

1 

0011
 
27671 V]LIAICAY ; l;ll IO , F. -. 1(83. rfft-ct LT Cy v 'ur re'tundu; L. on tie
 
growth ard y ,ld of : ', l::dix ( :10. En., 11.
 

Casfav. W' 'din r. F1air 1h'.,!04rr t Productivity. Cultivars.
 
Erigl arid. Phil j1P4,ir .
 

The effect or if t ojt,u nor:o Cy;.ermi rotidu< or) the growth and 
yield of' cv. idt r '.liw was- :ttldJd. Foni treatrvent- were 

<applied: (1 c ritro] (weed-free); (2) 30 C. cO liri 'I rita/square meter; 
(3) 60 p,]rtm-/tqu r, r.e '; (I1) 1unl iriitted rio. or plansq; or' meter. 
CaLItaV;I t11ant hight ird canopy cover w..re not iljnlf eantly affected by 
tii.e weed, but cin. yleld wa: i inifirantly affttetd inr treatment 4. 
Populations; less tht 60 pienti didilri t 'ffect cassava root 
no. or wt., HI, ;rJ t iologieal y .1 d; thus, at thi: level carmiava cal 
comrpte WetI] ith C. ro't;iDIUtm;. If thi: wctd pi'odomntrate-, wecdirig can be 
po.<tponied a: long. a: itm; population doe: not excuend that lcl. (CIAT) 

004 
28597 VRIES, C.A. ITE1985,. Optimm tivtt t i me of car :;ava (arni hot 
esculenta). tb.itra t:- on Troical GLicu] luret 10( 1 ) :9-1t4. En. . 57 Ref. 

Cassava. liarvestl rig. I roductivi ty. Root productivity. Dry matter. Starch 
content. Fiber content. Crowth. Temperature. Cultivars. Climatic 
requifrements. Netherlands. 

17 



A review on optimum. harvest tine of easriava is given. Resulti of aifferent
expt. conducted to relate root yield and plant are, root DM content and
plant age, staroh content and plant ge, rugarconterit ar:i pl ant age, fiber 
content, 'V and st arh content determrii ticn. starih gi .ule -size, ov.,tenp., ratinfall amount and dictri tution, and ot'hr factor:; with optimum
harve:;t titie are detailud. It appear's that ther e is no general harvest. 
t me, hut that it deend;Ipart i cularty on temp., cv ., and rainfall 
dirtrilution patteir.. (CdAT) See a! "un 0001 0004 00110 0010 0018
0019 0022 0048002 3 0050 005- 001,7 0012 0074 0080 008t 00870090 09q 00911 (00 0096, 0100 01(M 0132 011 0186 01914 0117 
0196Il ,1 01'1 02i U 122 02250,11 0201 0226 022'7 0228 

D03 Energy Produtivity and Yields 

C047 
29074 ClONOI, , .c. 1380. Cassavw. In Kera. Mirnistry of Agriculture. Coast
Agrinultural arch at ion. Annual. Report 1980. Kenya. pp.71-73. En. 

Can :;lva.CultiwlI:,. Frod itetivity, Interero pl tg. Malze. Cowpea. Adaptation. 
u.rnys. 

Rlult " a rel earch eondutt,d durintg tile 1979/80 cropping season at
Cn,:iA. gr'.riellturt R( ea1 atioih ',ti (enrya) arte tresented. In tha cassava
 
van. t , no iLrificarl yi ield di fitreno- t 
 Itweun var. were observed;

yield: rn tO 1,tween 27.0-35.2 t/ha. 'ie,- to1 y t:-Ider wa., local vat.
 
}ilxdindill.r, re lw, by tw kazanrarig (311., t/ha) then the extptl.
hybrids. 
 rt ii' wisarto o011ct, and tv,:Iu local var. in the Coast
Province il'- therefore prop ed. A trial w,: iii ted in 1twapa in 1977 tostudy thU ffct of i :, (CCC, C,ii r' ot l io XC( I arid 110, where
 
C = cn:;saa and X 1 owj:a)
. on ca.:axv, yields. No significant
diff enc,. WertC oni,,avvedI 1.wUen titre;tmena .
 hIdIli st av. cassava 
yield (15.0 !/ha i 'a ri-0 it: CXC; and he 1cwen:;t(10.7 t/:ha) ii Y'(C.

Cans:ava tuiki !g i.'olitirid in til ekvtor , :rid 
 over 7000 euttingn wer'e given
for di: tr' uticn. (CI AT) ' 1 c 0006 0007-( a7: 0015 0018 00a0 0023
 
0025 0026 0(710 0032 003? 000305 
0030 0039 0043 001:4 0045 
00146 00148O o 00 0 0088 0090 0096 009) 0100 0113 0156 0191
0194 0196 0202 0'C 020 i 0205 0206 02( ', 0208 0209 0210 0211
 
0220 0221 Pi
0223 02ii 0225 0226 0227 0229 

D04 Poatharveat Studies 

29462 CORHEA, II. ; KATO, M. 10 S.A, 1987. Efelto da pods na conservacao e
qualidade de ra e d ni.ndoci. (Eff'ect of pruning or cassava root
conservation and quality). Infer 'e Arrn)eeOarnO 13(145) :17-18. Pt., 4 Ref.
[Depto. Agr'iilti'al L, PostalCa ixi 37, 37.200 Lavras-G, Drasil] 

Cassava. Prunin'. Deteriorat.'on. ltharv,:'t ttohnloy. Productivity.
Cultiva tsr. 2tcritent. :Fir corttnt . Brazil. 

The poit,.iv tffi'ct 5 of r'ir.ing on ra:so a root deterioration delay and 
root quality after hair've:tLrig :re brIefly reviewed. PruningS at 20-30 cM 
atove the p-ourl- 3 w:. before harvef;ting have giver, the lbst results: no
yield reduction:,, but "ncre.se. in total sugrs and moisture contents ani
roductions in starch conten,. Fesults of expt. carried out with cassava 
cv. Lagca Drava, Branca de Santa C-tarira, Gostosa, Pao de Chile, and IAC 
14-18 ae given. (CIAT) 
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296 M. DOS.A. ) ;'OZ, . 97 de ptKATO S .'E onservaoaoi raze 

cohia Postharvest otcnevto).IfreArpcai 

13(145)9-1 , Pt., 19,Thesens oeeCi s13s Possovtu ion 

Pressavae. Poshves ehooy ae san.',Cs svag Resistanc,a B ni 
storaeS~ana iav BeGuxpadMniurzl,e aroaonrv om resistanceoro oaaria osthadest, aasoragoedation).Deteiorio n.ca 0n;:(C f roo' 

PetrC, 19 ba CacDhsooaa eterioration r ie n1u.Tvrepolyethylen s. T, iP ,al-, 
chem onlth ensit tf cani . 

0050
 

Mehd ava i entoa oo -taif'...a esigeervnt asa)-r.
reviewed(. -Tesoueinlu Krantion(ff rarv.,-< ' s onof cutar g ofil il 

7-,7 Chssical' eirain Splytes.7ii _ Roaots. Pruing Cuias.'Haest~ying." "ie Wd- fias -e--itud-e -see ot nt o r . esit at . 0ns orage Infields ilos ,:: 
cassava'caves.wthd'atdifferentare as deres narenieraMretdcosaviceeioraomostionalaofo e wealosthtseo as estdy ofesstaem ' 

heprcnag 

.. tohe inservaw 


p6iruning wsotuied fdeteriorationefr~ad of 3 var is '-''t 

ioist eutu r r doosni tre eatia anre Cziner 
ph dysol oral vs a eemnd. Tevraino 'CA)-deterioration. 

tomcoilgcasl deterirtion e n aon itfr d te;r erocurne,.i 

SantarBlrnca, a xpe,anpd nalove d(tdonthe of at 5ueir thoe rnd tesulro andcontionn thetueroshrosie cassava varisitetSiecs).Cnr 
Bujumbura i()-. Esp24 En Il.5., Fumr E., 6Ref., 

Cassava. Rasvoots etea.lrui. Stemsdri. Pretisarg.iareesing
Storange. CBtrcaa. Cutvr.HNcnet.Dymte.Brni 

DetheIrtintoes Scessrooharesdu Butdirn. prios0051w u '' Oe5 ostesmn 
pruing,287 LOPEZwase Z.,stuied.S;..otohe ernentaoenidoterforatio198 conditio5. t uar daeo tai SThertEteutodeldu ofe 3va. 
methoraolaca asedinera), epune o cmiinn iastesrund, adthe.4'n 
21sdays bfoprelihiaretrwas deteriedh rooteducritionanofdeterdation 
perentge ndicratigedhhatava., othmay be stordyuinmrtie 
(aou days)in t an Se1noa lanela anFinay whenmthlans areprult as 
bealfor o-u oavet aswihu(AS) oifigtepaimtr 

28878 onTIAR S.mettin1986.ntEtde du onocondwtadit du manicfais
 
(Smtuyon tecitionof fresh ctd,-rssda)nd studecssciences
 
h Agnmqe d uud. apr nul18.(epebe 95Au 96
 

Bujmbua.v.3pp.J1-25. F.,8 Rf.,19
 



00522956' QUEVEDO, M.A.; DATA, ES. ; DIZON, R.V. 1985. Appropriate packaging
medium for cassava storage. Radix 7(1)
Root 

:6-7. En., 11 Ref., I1. [Philippine
Crop Research & Training Center, ' Biaca, Leyte,Daybay, Philippines] 

Cassava. Cultlvmrs. Sto,-age. Rootto. Ieteriuratfon. Sugar content.
 
Packagi ng. Phil i ppi ne.
 

Root:; of cassava vav. Colcern Yeilw were packed in boxes containing moistor dry rand, sawdust, or rice lull for a I4-day period to determine the 
t,-:t , roap< :ed . aa': w.rivrout packud in moist .and or sawdust showed a,dgr fioantly lower ercentage of vascular streaking and root decay (lessthan 25 percent) than t hose packed in dry packaging media and moist ricehull (atove 50 pi c', nt), proving that they were more suitable for cassavas;torage. Ca:ra-'o root:; were, al,;c, sweeter than the newly harvested ones wheno0ied, whi.oh cal be attribuced to the increase in sugar content of roots 
dur'ink ':;torae. (CIAT) Se'i atso 0030 0100 

g00 PLANT PATHOLOOY 

005329019 lILV , IM.I 1. ; 11EHEIR I, A. V. 19811. Anomal I a de caura de-conheci da
el mrndtoc (11In[hot es'euleJ Ci':,rtz) no Eatado do Enpirito Santo. 1.
SIttoratet o-*ia. (Anomal y of undeterlined cause ill ca:;rava in the state

Esplrit;,olt0 
 1. ty t')tolof) Revirta Irilolra de Mandioca 

of
 

3(0 ):69-73. It Il P t.. t,., En. ( 
 l,, It. [EiLm. Capixixats de PesquiLsa
Agr'opeoj'-l:, Caixz Po_ tal 125, 29.41 C'raIc ea- ', Flaiil] 

Cas, -, a. :YI, tu p'atolo y. P ]I lt d ei,tjro it. ,ertiljzition. Cultivars.Tinming. ira: i] 
11' 

In ES::ir!to ;oty of ur unknown nature wa:; obServed in 
cassava root: . ,( I i 1 ' oi, or'i ',in of 'utti 1n,:1,CV .. and harvesting
dates; were u:' d Zo e l i:, the ,ylij0to1':;. Refa rdle:;z of fertilization,
cutting: from hto I I ant.: f'Cted L.,' the anomaly :3howcd ,;low growth; thinster: ; and dl ( mall,:-d, atnd1'i . twitted, leaves. Cuttirit from 
healthy plant: did not Aw u'oIoant, it after 11 mo. and then on.y

randomly, Tntti -synpton 
 were r'eduoTo '1owth of' apexes and :rall,di:scolored, ntd :;OILet'P: tw I '3t d, leaVet' Af'tel'Ward:3 other plant parts
were affe:ctud, and the anoml y 
 wat ob;ervt. in other plantl: itr the exptl,
alea. l'lymj ' mi: itl root were : low wt.:voj. ratio; a whitisih external
 
Iel-ici e; thick, I]Finif'ed peel tightly and
adhered to the cambium;gI'een-ytlow j:7h streak:; theon internal surface of the peel. Root growthwar" hirdered after the atqearanee of lymptotis. (AS) See also 0018 0074 
0132 

E02 Bacterioses
 

0054
29480 EMPRESA DE ASSISTENCIA TECNICA E EXTENSAO RURAL DE MATO GROSSO. 1985.Bacteriose da mandioca. (Cassava bacterioses). Mato Grosso, Brasil. 2p.
Pt., Ii. 

Cassava. Paoterion',s. Technology transfer. Disease control. Cassava 
products;. Brail. 

20 



The major symptoms of bacterioses in cassava are briefly described and 
illustrated; protective measures for the crop are given. Twenty-nine 
cassava by-products are listed. (CIAT) 

0055
 
28392 HERNANDEZ, J.M. ; LABERRY, R. ; LOZANO, J.C. 1986. Observations on the 
effect of inoculating cassava (Manihot esculenta) plantlets with 
fluorescent pseucoconads. Phytojxthologische Zeltschrift 117(l):17-25. En., 
Sum. En., De., 21 Ref., I. [CIAT, Apartado Atreo 6713, Call, Colombia] 

Cassava. Erwinia carotovora. Compositicn. Aralysi._ Root:. Disease control. 
I ;eudomonas. Isolation. Colombia. 

Some 136 1solotes of fluoresent p:seudomonads were iso]ated from the 
rhizosp:bere of cassava plants growing in 5 different ecosystems. 
Tbtrty-four percent of these i.solates '0hibited the causal agent of cassava 
stem rot, Erwinia carotovora pv. carotovora, in vitro. Plantlets, 
1-mo.-old, produced by rooting the shoots of 1cv. in distilled water, were 
inoculated with a sunpension (1.1 x 10(9) celln/ml) of each pseudomonad. 
Some isolates increased root wt. by 95 percent over uninoculated controls 2 
mc. after planting when inoculated at planting and 15 and 30 days 
afterwards. Inoculated plants were free from symptoms of root pathogens and 
roots filled earlier, than controls. Taxonomic studie.- showed that these 
t'cterial isolates we:'e either Pseudomonias; putid:, (90 percent) or P. 
fluorescens (10 V-rcent). (AS) 

0056 
29492 ROACH, P.M. ; GARPETT. H.M. 1986. Slritabvility of' cell saspe redon 
oul cures for :3tudyinE, the inter It ion of can;lvava with the pathogen causing 
bacterial blight. :Souti Afi'an iurnal of L'icr 82(10) :592-591I. En., 
Sum. En., 9 ef. , I1. 

Cans civa.Cul tivars. Paeteriof:s;. M:i ease cont rol . Ca:;sava Met erial blight. 
South Afri oa. 

A study was conducted to determine whether the pathogenic effect of Erwinia 
strains isolated from cassava plants3 was eliefted Ill eassava cell 
suspension as such a model system could facilitate further studies on the 
pathogenic process. Plant cell suspensions of 2 cassava cv. showed almost 
complete cell death over 72 h wien inoculated with 2 pathogenic strains of 
Erwinia at initial eoncn. of 1013), 10(5), and 10)?) hacteria/ml. A 10-15 
percent decrease in plant cell viability was noted when a nonpathogenic 
strain was used. BactersLL coll-free filtrates of Erwinia cultures added 
to the cell suspension cultures decreased plant cell viability when 
filtrates were prepared from the pathogenic strains,, Lbut not when a 
filtrate was prepared from a plant cell culture or from the nonpathogenic 
Erwinia strain. (AS) See also 0005 0037 0n88 0091
 

203 Mycoses
 

0057 
29028 BIGAWA, S. 1983. Les champignons contaminant le manioc frais dans la 
ville de Kisangani. (Fungi contaminating fresh cassava in the city of 
Kisangani). JourniAl d'Agriculture Tropicale et de fotanique Arpliquee 
30(3-4):193-196. Fr., Sum. Fr., En., 17 Ref. (Facult6 des Sciences, Univ. 
de Kisangani, B.P. 132, Kisangani, Zaire] 

Cassava. Mycoses. Aspergillus. Fusarium. Monilla. Mucor. Penicillium. 
Cassava roots (vegetable). Zaire.
 

21 



Fungi found contaminating fresh cassava exposed to air were identified at 2peripheric station: of Kisangani, Zaire, during the driest periods of the 
year. Genera foun were Aspergillus, Fusarium, onilla, and Pericillium. 
The Fusarium genus was; the les freuCnt. AS) 

0050
29024 GOEFAET, J. P. 19811. Vriatilite de Col letotrichum gloeosporioides

Penz. f.sp. manihoti:, agont de l'anthraenose di manioc (CAI,).

(Variability of Colletotrieum gi ceosporloides Penz f'.sp. manihotis,

causal agent of eas---va anthracnose) Mededelincgn van de Faceultet
 
Landbouwweten;r ajpen Rijksuniverstiteit Gent1 119(2):217-225. Fr., Su-n. Fr.,
En., 10 Refr- 1. [Latoratoire d Ilhytopathl ogie, Uiv. Catholih e de
Louvaln, Place CrCi do Cud, 3 13118 Louvain-la-Neuve, Belgique' 

Cassava. Cl oer'( cIaeingulata. Latloratory experi ntCs. Gultival.s. Belgium. 

A collection of 36 i:;olate:3 of Colletotri chur. glCeo!,r)riOi1es f. Sp.-manihoti. wa.s studci d to Jetermi ne their morj holoziil and physiological
variabi Ii ty. The movrholorical instaility of' individual i:ol ate wa:. 
showed by th prose nce of :ector In culture. Py polyacry lamidu vertical
gel electrofhoreai , and through non'eproducible re, ulto, tire iscolates were 
found to have different protein ,nd esterace patttrns, indicating
physiologi ca.l vari aill ty. Significant diffcreneo in virulleC c were also
observed between isote 0 noculat.ed on car:;ava plants and casoava stem 
pieces. The differt found between cv. and between the same cv. at
 
different age., als :niofa
were ant. tons wer( small (5-13 rlm)

compared with othrtv t ruortod. (AS)
 

0059

29528 OCINALEZ, ... ;01P , N. 1986. 1ei i;i6n taxondmica de las especies de
?hyllosticta c L.I- .riihut . (ixonomie revui sion of Phyllostlcta species on
 
Manihot) Fn;ti no. -7:30-110 t: ., Sum. Es., En., 11 Sef., I .
 
[Faceltad 
 d,, Pl-roresl tIrv. Centrtel do Venezuela, Maratay 2101,
 
Ve nezufl c]
 

Cassv!. Pieto, r nlhot, thylloi' tlt. Veneouela. 

The new eom, ii o Phona mafi ho. Cons1,0ez et ons i:;proposed for the

speeie P'yilo:tictarmanihot a Phyllostieta manihobae
i p. end Vi6gas,
describ-ed on Mariht. Phy1 

lo tieta manihoticola Sydow was found to be a
 
true PhyIliotict a Plpe
. D-cri jtion,; and illustrc tions of the studied
 
fungi are preseunt-d. (AL)
 

0060
28159 MIAIiOON, C.I.M.; OPINA, 0.". ; MOLINA JUNIOR, A.[. 1984. Evaluation of
 
crude pl nt extract: 
 aso fungi cide: for the control of Cercospora leafspot
of mungh.oan (Vigna radiata (L.) Wilck).)Philippine Phytopcathology
20(1-2):27-38. En., Crim. En., 23 Ref., I. [Dept. of Plant Pathology, Univ.
of the Philipptne:; at Lon Ba~rs, College, Laguna, Philippines] 

Cassava. Tiss;ue culture. Ecology. Comroitlon. lisease control. Mycooes. 
Philippl nes. 

Crude water extract: of 12 out of 113plant species screened for, their
fungicidal properties in vitro showed inhibitory activity against
Cercospora cruenta, causal agent of Cereospora leafspot of mung bean. The
crude extracts of cassava, Aaranthus spinoses, Euphorbia pulcherrima,
Leucaerna leucocephaa, and Mirabilis jalapa, applied either as protectants
o' eradicants, controlled the underdisease screenhouse conditions. 
Although A. spinosus and L. leucocephala extracts significantly reduced the 
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developnent of the disao. It, the fleld, both extracts were inferior to 
benomyl in controlling the din-ease. (AS (extract)) 

0061 
29370 H1AM,C. ; TtIENAM

1 
A, E.A. 1986. ,valiacao d renistencla de mandioca a 

podridao radicular. (Evaluation of cassava resistance to root rot). 
Aracaju-SE, ErodiP , Einpresa L[rao-ileira do Ilesquf ca Ajropecuaria. Unidade de 
Excieco do F d, Ii, ito E:ti.aduhl de ArocoJo. Peoqui a e.li Andamento 
no.7. 3p. Pt. 

Ca!: ava. Reo:ltzuce. ul t ar:. Phy t olithora dreohi(o'i . Draz . 

1"i r<ty-ri nt ;: vi 2v. were t entec ih biropollo , razi 1) fori r oIps( (erfSi 
rI ance to natural :-ot rot ir'ethtiron:; by Phytoithoro droch:leri under 

fi.ld con1tionA. A11--! evalot ion 'ole (1 r reo:1i:tant. 2 r moderately 
resjt tarlt, 4 = moderately eptible, I _unoeptiblo, S hijLty 
-:t1cCeptible) woo cdd Thirty-fout Cv. wre rated 1 and Z, whilc 114, 114, 
and 7 cv., resp., woto t , , at' 3. (CIAT) 

00(2
 
291493 TANI, Y. ; VCNI4UVANLFIT, N:tlAITA, 1986. Raw cassava
V. , J. 

atarch-dige:3tive ,I ucooru' I .of 1 I-2 from
A: pergilu sp. 1 .clated cassava 
chip-,. Journal of Ferrn.ontation T fOno o-y 64(5):405-1110. En., Stan. En., 13 
1ttf., 11. 

Cancava. A:itorgil us. a io;tarch. Culture media. Molds. Tbaila nd. 

A total of 108 blail tirgilli ct-ainc i:,,iatul from ean.Lava fields srid 
factoric,:; i Thai 1ri tecc'o0:-C d for th, ac' ivity of raw caava staroh
digeiftive gl cy . . rc .N-t" waco,-ected an the beot 
producor (4 i t c-a tt.}r ( 1 gli ucoc yla7it- productio nt wao; -tudi d. 
C,nd'tion:; for ft- ;: eductio wer optimized for loth liquid and nolid 

oultuil'io, -Ind 0(!id cultuItru wiol found to b!tal; t:ox. 3 time- lore efficient 
than liq;uid chlture. Tho eultur,, fiitratet :ofowed otionft glucoaimylane 

activity at low Ili (2.0) ;nd hi-)J temp. (55 dutceo: Cel';1iu.), aid could 
dl geft high co on. :'aw cot lvo :otarfCh. Th gllcoamyla10 activity was 
veparatd! i to 4 fraction:; (A, P, C, and t y DEAE-Sephacel column 
ochlo'natog'af;u'h Fra,:tion C wo:- obtained it a homotgoneou- :otate with a rel. 
wt. of' 92,030. Fac f'rtior, wa characterized in termo; of the properties 
of the glucoamylaso autivity arid the efficicnoy of digeot ion of cooked and 
raw ca .<nava otaroh. (Az,) 

0063 
29520 VANSTEIN, M.H. ; ROITMf'N, 1. 1986. Cultivation of Phytomonaa francat 
assoclate-! with poor, development of root nyntel. of casoava. Journal of 
Protozoology 33(t):511-513. Fn., Sum. En., 20 Ref. [Depo. de Biologia 
Celular, Univ. de Brasilla, 70.910 1ranllla-PF, Prasill 

Cassava. Phytomona:; francal. Symptomatfology. Culture media. Drazil. 

In the state of Enifrito Santo, Brazil, a cassava discase was recently 
observed, a,!.O ubo;equently a high density of' trypanonotnatids wan revealed 
in the latex of' unheadlthy plants. To better characterize this flagellate, 
Phytcmonaic francal, an attempt wan made to grow it axenically. Successful 
result. were obtairotd using a biphanic medium containing rabbit blood ill 
the solid 11lane atd a defined medium as overlay. (AS) See also 0020 
0035 
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EOI Viroses 

006429035 GARIL, 
C.-. 1986. Detection of double-stranded RNA by immunoblot
electrophorevir. Journal of Virological Methods 13(4):279-283. En., Sum. r., 15 flef., !1. [United States Plant Introduction Station, Plant Genetic& Germpla:m irnt., Agricoltural Research Service, Dept. of Agriculture,
Glenn Pale, K) 20769, USA] 

Cd-'savr. r c-. C-::;va( (i;Li c ia-ac USA. 

A pro'edur, ir de';CrIc:Crwhich pornitc' - tr:I e the serological detection ofdo- (cd('"-)which haL been electroflicretically transferred 
-t f i d d RNA 


from .Lc 
 l, to -('rob blotting membranes. Cucumber mosaic virus
;e41 cativvt 'ovm.: C: hA 1-3 andca::.3ava clone Secundina dsRNAs can beroutint.y 5,-
13' frul: I t of lezf tissue. This ,rocedure allows for thedetection .c:r:-.i 
 of i:H'NA:n in crude nucleic acid preparations,
(AS) 

COW,
SIW H, . ;'d(}'(i*.,I.N. 1.. hivergence and evolution ofEemjniviru. 
 Journcl of Mioleeul;,r Evolution 23 Ii):313-319. En.,

Sum. En., 3 16-r. I. [ 't. of 'lant F:Itholo y, Urv. of Arizona, Tucson,
AZ 857'I, U1',A" 

Cas:'ov., Cac :' i :t -nt v 
ac . Se, it :;. Cytoge neti ('. USA. 

The nuel cc acid : tueI,,: of 3 gen nriviruae:; with bi Ivirtitu gencmes and of2 viru,:u, havI g it:;!nflt genom comc nonut wo.re analyzed and p)hylogeneticrelation.;hip: deduced. in coding .ind noncoding regions wereconsidered at th nuo.ot.io and amino acid level a by ,everal methods. Theresult,- :'ugge:,ted hi t the v;ru:e'; ,re phyloge neticall related todifferenttire . All the viruo:; ceontain in an intergenic region aconse'iiu 4 irenCcw1 TAATATTAC) that i! po:tulated to be requred for, a
criticII V flnCt-iLn,fi I;ueh a: rtpli cationj 
 and 'or, transoription.
Estirnato of divergenoe, in oei lputative gr;c that all of the viruses share were unaed 
to eontruct a phylogenetie tree. Among the binartite-genome
virues, "'V indterato golden mosaic virus7 arc more closely related thaneither ir;to CLV. Th-0 :ingle-component viru: (maize streak and wheatdwar'f viri ',.)aid 1 of the 2 P'NA compcnents of the other 3 vi,. ses were;ostulated to bc, di:,tant relativen de::eryed froa a common ancestral
 
5cquence. (AS)
 

0066
27625 CUINTEIO, S;.1985. Nocaico aucuba de la yuca (Casnava aucuba mosaic
virus), lr, nueve viru hall;tao en Cuba. (Cassava aucuba 
 mosaic virus, a newvirus found in Cuba). Cieneia y Ttcnioa en la Agricultura. Viandas

Tropicales 8(1):31-142. Es., 
 Sum. n'., En., 211 ((of., Ii. [Centro deMojoranlento de Semillars Ag.mlcas FrIctuoso Rodriguez, Santo Domingo, Villa
Clara, Mini.rterio de Is Agricultura, LiaHabana, Cuba] 

Casszva. Ca!':\ava aucuba mo'aic virus. Symptomatology. Cuttings. Laboratory
experlme nts:. C'.:ba. 

;3amples of cas:;avL from Yaguajay (province of'Sancti Spfritus, Cuba) that
showed a typical symptom of auculwa mosaic on all the leaflets were studied.Sample.s were analyzed in the electron microscope, by mechanical 
tran mniscion, and by infected cutting. Extracts of diseased leaves,obtained by exudation and by immersion, shaded with Cr evaporation at a 30

degree angle of incidence, revealed the 
presence of great amount 
of
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cylinc.ric rigid virus particles that mea,ured 133 + 3.3 rn. All the 
mechanical inoculations were negativef, but all the transmissions by cutting 
from infected plants were positive. It wan concluded that thL, is a ne. 
virus, called cociv ouCuba woraice virus by the author. (ASl) 

0067 
29069 SEIF, A.A. 1976. Dtudie:; on the elidemcology (f ca:;isava mltosaic. in 
Kenya. hi nis1try of Agriculture. Anal tieport of lcuentific Divi:ion 1976. 
Kenya. pp. 108-109. En. 

Ca.c'-ava. Cacc;ftVa Af'viean ciOi 'c' i r:u. ('(UlIiValv:. Productivity. Propalgation 
materiala. Aleyrodidac. Field extnrict: e. a 

S-ven c(!lnte-ally placed CA,-incf. ct, c-uttings of anova cv. I6'06/27 were 
.aur o nc!d by Concentric hexogo a of 1 3f CAMD-free cuttitny of tle same 
vat. to determine the di:;e;emination iat, of CAMD within plota. likewise, 
100 CADlce plantl each of ev. 46100/.7 and F179 were planted apprex. 300 
m dowrid of'c ean;-4tva plot.: with hibgh CARD I nciiowe to de:termine tile 

tdincemiiattion rate into CAti-fre tlot:;. Yiilc! lo.;acsc were alnto dctermined 
for tPth -ave var. Spread from infct,., to hezilthy plait:; wan rapid and 
continued Itroughout the pt-owlntt :-%.,on; at hatrv st (111 no.), 84l of tie 156 
plant a (5t, ,erc,nt) were infected. ,pread int CA.-free pl ot:; wan very 
-low and ;-hewcd no build uip dit'LIIg the '(anon. Yit- bao:( in 116106/2'
 
were at a 70 pi-rcernt levcl, while theoa of F:7'9 wi - at 
 thf 86 percent
 
lev'1 . Crop, los:;t a:;e.; crtl sugge:td t it: cotntrel of CAMD itt the
 
flield in ilint Af'rican co stal area:, t:- 1;ill*through the u:e of
 
CAMD-free p1antinjl materia, th, ru'ojinj9if intooted plants, and by 
allowing a r'a:;onabl, de-ree of i ,oltin o ,F :2 l plot:; from infected
 
plot-I. A:o, mar wa:; l'our ! to Lit mor t fi,'-rt 
 vector 1by hi; use of
 
infected cut tIi nF; thin tie wh4it'1ly. (Cirr 

)
 

29503 ,TANLH/Y, I. ; TC- ' 'NI, I ; CIifhON, 2.J. 1985. P:l;eudorecorblnants 
between iloned iNa: of two i :;el at.-:, f c a:-,:,Vz !latent virun. Journal of 
General Virology 66(5):1055-1061. En., Cur,. En., 16 Ref. , Il. [Dept. of 
Viruc }{ece{-arch, John Col r;ey NtorwichI;:o tt., 1arn', NhII 7UH, England] 

Ca:t;ava. Ca:::,;, 1;l t,' vr i'ut '. 'I'i::;ue eecllit u.''e.. ed Kinrgdom. 

infeetive clon: of th', Ni ;riar isolate of CIV have -eon obtained. The
 
aparent mcl. wt. if tI't' at: nid proteir (f thin- i: o!;,te in slightly higher
 
than that tt'oducC"d ill plants infected 
with clcned [DNA: of thu Kenyan 
i:olate of CLV. tacudorecombinant expt. uidng he-trol, gous com~inatioflf, of 
( 1ned DNA: iawe cofirmed th;t the phyical l~pet ilea of the capsid 
protlein al'" etooded on DNA 1 atn;d at ln:t -o;e deterntainrantt of symptom
 
induction are al].;o loca ted ot, 
 thim.aNA. Compar :tor between the rucleotlido 

et ucea of l the Co n reading frame- ercoding tire 2 capsiid proteins showa 
tevet' al nt(leotide diffrencctu which of let thea minc acid composition but 
which do toer gnti ,antly altet the potettiat reol. wt. of tite product. In 
vitre tr:at;:;laion of Poly(A)+ RiNA, thew.; that the differences in 
electrolhor-etic mcillity arett.ot due to diffeteneen in host-tiltted 
Ipo.t-tr'an:;Iation ,1 jpz(.ee:;:Jng. lAz') 

006-9 

29304 rTOi EY, If. P. 1937. Vi I:; di ::ea es of ,l ants. The mcblnd r of' 
tran.n;i:;sion fly intect. In Ean,t African A;ricultural Eu-search Station 
Amani. Tattaard;.. Anntal tleport 1937. T;cnirda. pp.9-13. En. 

Cassava. Dis-eanes and pathopens. Ca!:;:ava African mosaic virus. Bemisia. 
Phenacoacun. Disaease tranoini:;.Aon. Tanyania. 
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Observations of insect tran ,rjrssior of cavsava viru_es in Tanzania are 
briefly reported. Succesnful tran-jinion of both severe and milo strains 
of CkMV by whiteflies 
(Bemi:iia kcuiypiperda and B. rdgerlensis) was 
observed only if ins-ects fed on young leave-i that had not fully expanded. 
The vector of 
the brown ntreak vitu., rezai to be round; whiteflies and 
mealytugs failed to the dW:tran:-nit .,e. (qI,,T) See also 0038 0041 
0085 0095 0096
 

E05 Mycoplasmo:;en
 

0070 
2r017 FUKUPA, C. ; PAGUIO, 0. PE LA F. ; LOZANO, J.C. 19811. Ocorrencia de 
"filodia" -m mandioca. (Occurrence of phyllody in cassava). Revista
 
Brasileira de Mandloca 3(1) :67-68. 
 Pt ., Sum. Pt., En., 2 Ref. [Empresa

Brasileir:t de Peiaul a. AFvrncecuaria. Centro NacJonal de Fesquisa de

Mandioca e Fruticultura, Ca ixa Postal 
007, 44.30 Cruz dan Almas-BA,
 
Bra nil I
 

Cassava. Mycola:.n:." Pr'nz. i. 

Phyllody, prio'siunly uIret.I,]tUd in razil, wan observed in several cassava 
cv. and hybrids planted in expti. ploL_ of the Centro Nacional de Pesqulsa
de Mandioca U FrutIci('utura iE Cruz d8h; AIM:;. Tne effect of the disease on 
production inr not known; however, it p nesos a erioun threat to the cassava 
breeding proFrn:;. Studies tiL the ofto ide fy causal ape nt, methods 

tranmniision, and control 
 of tl, di case ar( i. rgren. (AS) 

1,0" 1
29015 SANTOS FILHO, (C.P. ; FERREIRA FILlEO, J..B.; SILVA, A. P.G. DA; FUKUDA,
C. 1984. Inolaento, cnracterizacac e corltrcle do funj, S ltlroium rolfsii 
Sac. em mandloca. (Isolation, eharacteriz;ation, arid control of the fungus
Sclerotium rolfnll In eannava). RevInta dira.lcira de Madioua 3(l):33-37.

Pt., Sum. Pt., En., 6 hef., l . [EmKpru:a rar:ei1 ira d Pe:;qulia

Agropecuirla. Centro Nacional de 
P ,-qui sa do l.anlioaec e Frutiocultura, Caixa 
Postal 007, 44.380 Cruz lan run-BA, (r'a il] 

Casnava. Sclerotium roifri I. Ph rose control. Prazil. 

Caisava stem rieces inoculated and colonized by thf! funguc Sclerotlum
 
rolfsii were placec in Fetri 
di-hes containing 50 cubic centimeters of 
unsterilized soil at 60 percent field capacity. Petri dis.hes were treated
 
with PCN(3, TCMTP, and thiram to compare the effect of each product on
 

yc.alie development and sclerotia formation. 
 PCNB wan more efficient in
 
controlling the fungusn in the soil 
 and in the stem pieces used as sources 
of inoculuM. (AS)
 

E06 Nematodes
 

0072
 
29433 ATU, U.G. ; OGBUJI, R.O. 1986. Root-knot nematode problems with 
intereropped yam (Dioscorea rotundata). Phytoprotection 670I) :35-38. En.,
Sm. En., Fr., 13 Ref [Federal Urv. of Technology, School of AgrLulture
& Agricultural Technology, P.M.B. 1526, Owerri, Nigeria] 

Cassava. Resistance. Intercropping. Cultivarq. Nematodes. Planting. 
Dioscorea. Nigeria. 
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Ten interero pt; tradit l0o il y Il anted with yams in :;outhern Nigeria were 
tested for reai:starae to Peloidogyne incognita rie 2. Penl tv: ba:;ed ol
 
root p-111 indict:. and no. of Juverdls recove'ed fer'l~ :soil a rid roots
 
indicpted that Cotyhorus o]4turU;, 'lht. erLostyli:! Atedintr;chus
e nocarpa, 
enculntu, and clicrita p' c W ,: NigIily raneepti le; Atnaratlhur 
caudatu :, Citr'ullu; vulEa i, e,.y n', and ManiJhot en ultnita, moderately 
:soaiceptibl; Ttlliiairizi acldontalI a, rta:tarit; and MUuna prur'lens, highly 
viali rtant. FYoctptlble irtercr'op: planted or. yn mountd renul ted in 
6ratin a Imlcte orLt rt naI-VLteetj (A.)tuLbe:j. 

FOO PEST CONTROL AND ENTOMOLOGY 

29479 CUTIEIL' , ; SCULTEI'I3S, F. ; wrION, IT. ; VMhLACORTA, A.M. ;
 
?2I..1,, C.K. ; [AUAIMAEIiTNEP, J.V. 191i7. Eneroy aettl ition ard allocation in
 
plant:- arid In soct a it the po.si ble vole of iorlnone:, Il
: hYtothe:;1:1 

1nsect feeding 0 .i il n:layisn 11tQtr':.11 :109-129. Fri., Sum. En.,
 

44., IsV., PlVi:nor !lcl-'ii'A , ef for.ta,
44 MI. i rr IitnV. Cal 

tort,) ey, CA, li A
 

C ';<v :. :ni : {t 1,; ¢'. 1,J ,I,'t Y!ii t ;hy i ,o oll . F"01 Cty . UISA.1z~ riq : 

S :r' ht ,. J l y v Iet, 'od i t, ',r 1'i ;,I trit I iamong them 
casC',,'a) t . t t; i . 1 'l.:t 1,t ' ) tIat dtj ItL,!:; the 
dynirm1 . o!' i. te:t rtf i r a ir 1 t itt t 'rn , arid 
tile w t i, - Yit,: i: :, : ik t : ,. ftt it, (v:;) a . i.. i:. z; tI lit. 

occu IVr : : r t l, n O . i .. , . 1 4f! v li . . ( ,::,I:I _ :, i :it i(1' (I .e . " u t I:: ' r i r , ; [ ' l , ) ::I!. .( , : :,u ;, t' .t' : l ,:, , t , ll-: l J1 
.

phot.:y e111" t ,tI ii ; :; :,r 'r:e ;'. icrt Iot ill the 

Iru-ct . Lie l'- L:. , t th : W ! " tt u t i : : vie o , ti , i':tt, t 

attri Lute: t . '-w- .iv: , -';,.' 'i vio ei a:r i .iti;l i,1j or
 
1ab . d y,';y t: .' : tt . ot ::erv' d el'
'. I i ;tro for i 1tt.,r [v incect
 
re t u'tt <Iu- . i A:
 

295 lt .t:ytL2, Ii. lt, * 'y :t er -v ic m rI t clariat. ao!:' vt' j pl a nt. 
di reae:;: " m; : I . n: tf4r c<:i d wed cortro. Agri cul t ur, Ecosvyrtem 
and Eriv i i fr-t.rt 1,I -- ' C-"- . n,,i. , finm. En., 47 Hef. [Agricultural 
Fe(care ch Ctti;t , t . , c 1, te t Trive i Ctlt IOn, . F-31 tJ Jokioinen, 

F iI a id I 

Ca!n inv . fr t1 ;: t .. 2 ii' : . cs? oerittrcl . Weed control . Piological 
conitt' . , I . E, -c 1 'ct . .i r i rld. 

Ch i'. t 'tE ,.'r.t (i' :ti, I'I (.tat l'o ;hi plallt, di:;ea e eIA denics are 

CL, e 1-!, calro eveWCIo i 1.,:' :L I elat Ior:Jii;'s of trop dl::eae:; are 
anal ya'td. Th .iot' rot: ir Ltre'aturl rg puant disetan ein wer: gonerally 
found to i ;'lv' K y . t t or'iiilitIng from another host in a difEferent 
geogtra;li]i a1, te, rt,lr tliar. fr'om the eilitivited atop plant withirn its 

!ailrly the 
di rease:; of ie fe a,,v,.r 60 ; er'o .it, of in;,ize over 40 percent, and of 

ai tive 'teL. to. tnerdm:, r;it, thawed that of important 

cat ginva over L. ;et e llt do t even cetur' in the native continent of the 

cro; pliant. tIck at' evolved I nter:; eel fl' c hoaneos:tani- Latwee n the host; 
plant and itt: rie,4iy-.qitred liathgog' ailt I to v)-plain the-r destructive 
lotily of the:;e exiilalter-vict itt tel ationrhiiz:. Evolutionarily new 
relationonlilpr eould La utilized r, itological weed control to improve the 
presoent succe:s; rater arid at:o to Increar e tle array of lionvl ble control 
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agent species, particularly for the control~of pests within their native area. (AS) See also 0018 0019 0027 0034 0040 0053- 0088 0093
 
0096 0132
 

F01 Injurious Insects and their Control 

0OAS.W.G. DE; SOARES, L.A. 1986. Trcogammarandobai sp. n. (Hym., Trichogrammatidae) parasitoide de Erinnyis ello
 
(Lep., Sphingidae) de-sfoihador da mandioca. (Trichog'amma aarandobai sp. n.
(Hym., Trlchogrammatidae), a parasitoid of the'cassava leaf pest Erinnyis

ello (Lep., Sphingidae)). Posquisa Agropecuaria Brasileira
 
21(12):1245-1248. 
 Pt., Sum. Pt., En., 13 Ref., I1. [Inst. de Ciencias
Biol6gicas, Depto. de Bioquimica 
e Imunologia, UFMO, Caixa Postal 2486,.

30.000 Belo Horizonte-MQ, Brasil] 

Cassava. Trichogrammi marandobai. Erinnyis ello. Insect biology. Predators

and parasites. Brazil. 
 .
 

Trichogramma marandobal n. sp. (Hymenoptera, Trichogrammatidae), an
parasite of Erinnyis ello,is described. It is the 3rd species of 
egg
 

i!

Trichogramma found on 

.

this nout in the state of Minas Gerais, Brazil. (AS) 
: r . ... " ' " ~0076 . . . . ,:
283141 LOBATON G., V.; JIMENEZ H., 11; MESTRA 0., A. 1985. Manejo integrado
 

del miripodo Orthoporus sp. (Spirostreptida: Spirostreptidae) en yuca.
(Integral management of the myriapod, Orthoporus sp (Spirostreptida:
Spirostreptidae) in cassava). BogotA, Instituto Colombiano Agropeouario.16p. Es., Sum, Es., En., 3 Ref. , Il. .. 

Cassava. Insect control. Pest damage. Orthoporus. Colombia.
 

An integrated pest control. plan for the myriapod Orthoporus sp., which is

becoming a primary pest In several cassava growing zones of Sucre,.

Colombia, is presented. Losses of 
 up to 80 percent of the planting

material are reached. Management consists of: 
(a) cultural practices by

burning the cassava stemr that have not been selected for seed and by

destroying the roots remaining after harvest; (b) reasonable chemical .

control by treating cuttings wito chlordane or Aldrex 2P both at 1.25
 
percent, or by placing in the planting holes 3 g of carbofrtan or of ' 
aldrin. In previously established crops, it is recommended to control

Orthoporus with poisoned baits, prepared as follows: 
chopped cassava roots
(2 kg), brown sugar loafs (2). and carbaryl (20 g). (AS (extract)-CIAT) 

0077

29448 NEUENSCHWANDER, P.; KADOJEMU, E. 1986. Mortality of the cassava
mealybug, Phenacoccus manihoti Kat.-Ferr. 

'* 

(Hom., Pseudococcidae), .
assooiated with an attack by Epidinocarsis lopezi. Bulletin de la Sooit6 
Entomologique Suisse 59(1-2):57-62. En., Sum. En., 19 Ref.
 

Cassava. Phenacocous manihoti. Epidinocarsis lopezi. Biological control. 
Predators and parasites, Nigeria. 

Cassava moalybugs of different stages, which had been stung by an 
Epidinocarsis lopezi female, were inspected after 6 and 20 days, Thekilling power of the parasitoid was several times higher than the 
produotion of parasitold off-spring. Host feeding and'mutilation were
responsible for 6-22 percent and 11-341 percent mortality, ras-p. Both weresignificantly more Important on the younger hosts. Of the stung cassava 
nmealybugs, 11-33 percent yielded live parasitoids. Reproduction was 
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moritality, of the unstung control, was 4-8 prcnt nhoc 

i bbolo'gia deErinnyis ello,, gusano :del10uern0 ;do- la yuca (Manihot eseulenta: . :!:i
 
: r Ccantz.. en La :Chontaipa, "Tabasco. (Preliminary" study•• about,som:eaps o:f i -!: 
.ithe bilogy of thlecassava hornworm (Erinny.s eli0) in La' Cho~talp'a,. : :. :.! 

':Taban~co). Divulg0:i6n Cientifica' (Mbxioo) 1(1):1499.i56.,Es.,,Sum. Es.,i 4 ::'' 

. Insect 

, Predators and ;parasites. Mexico. ' . - "
 
i: Cassava.: Erinnyis ello. biology. !Cltivars.:Trichograem. Teltenmus. : 

:.'preliJminaryA: study was carried out on some aspects of the biologyr of : 
:::Erinnyis ello, one or the main problems of cassava cultivation :in Tabasco, .
 
" Mexico, to obtain basic information in order to establish an adequate ":
 
:. program to combat this insect. Field and lab.J studies were cearried out atii ;
 

- 0079S•the colegto •Superior de Agriculture Tropical during the spring of .1983,: and +
 

14!0 eggo collected for,daily lab. observation. When-the plants wereS:' :
were 5 mo. old, samples were taken in 2 lots of' 100 square meters planted wth the
 
lcassava varMPAN-51 cassavahoearwomridasell).(Sabanera) and Ceib (Criolla) in linealChndiastransctsofB
the biolog vofiethe Inc Lainc 

10 m, to detectathe ovpostiong
preference ofasults. Results show the
 

Sii following duration of larval development: 1st instar, 2.31 days; 2n~d ::nstar, 3d l 2.22 days; 11thr asa instb, 3.00 days; and 5th 

tnstar, 3.27 days. "The pupal stage lasted an av. of 15.6. days. Mean adult ' :: 
: longevity was determined to be 12 days. Two parasite species eegdfo 

i :the eggs under study, viz. Tricogramma sp. and Telenomus sp. An dul 
ovrpositon preference for var. MPAN-51 was also detected. (AS-CIAT)
 

29r55 OLAIFA, J.l. Toxicity of some insecticides to the geashopper o1986. 


Applcation (2):135-138. Enf, Sum. En., Fr., 15 ef. (ept., of Plant
 
Science, Univ. of Tfe, ne-Ife, Nigeria]
 

Cassava. Inseticides. Toxicity. Zonocerus vare.tur. Insect biologyu. 
Anatysas. Nigeria. durtio of dee 1s 2.31. 2nd :%follwin lava nt insa das . 
STwentyoner nsect des cre tested in the lab for acute toxicity by
 

surface film contact method against the grasshopper Zonoceu variegatus, a
 
major tassava jouthern Nigeria aapermeth
pe t in Deltamethrli tn,e 

:
lindane, o,o-dlethyl(p-methyl sulfirol) pfpophrtiate, and dieldrin : '
 were hJghly potent. Moderately potent inse t wereucides propoxur, d-trans 

benza n
thCo leno sp Isodril heptachlor, and rotenone. A toxif aymptom 
140 eggs el potent inseti des009in the female was the opening and oseng 
o ovipositor valves which remained wide open at deathe Five d with the.
ch rfe ne thr l a nd chl rd ef rm  u ed can ni ba li sm amo eat ed S• insectici'des--dieldrin, ivobeman,' p, pf-DDT, chlorobenz!late," , . "i: ;'v M , n o nd ng the tr of
 

0females.(AS) t v i p oadl. Reut sho the 

29569 V3LAdAYOR J hNIOR, R. Yeld performane of caleFO.; PEREZ, 1985v. 

inset-infected cassava uttngs treated wth inseot cdec Radexer(2)3-5,
 

te egg uPhlpptney vo .ri RchanSA . anig enter, An adult 



Casarva. Cuttings. Injurious i/:sects. Insecticides. Insect control. Rootproductivity. Planting. Cultivars. Philippines. 

Treated and untreated scale ir: uet--inf'ested cuttings of cassava var. GoldenYellow a- well a- clean cuttings, were planted to determine whether soakingscale insect-infested cutting3 in an insecticide solution (30 mlmonocrotophos/20 liter-s of' water' for 5 min) before planting affects cropperformarce. Germination of healthy cuttings was 100 percent at 14 daysafter, planting, while tuat of :,cale insect-ilnfe.ted cuttings was only 25-35percent. The dilferer)ne Letween treated and untreated cuttingsharvesting at
(210 LaVys after planting) regarding final stand or survival wassmall (88.8 and 13.0 percent, reap.). Total root yields for healthy andtreated cuttingo wore not significantly different (5.9 5.8and kg/4.5square meters) but differed significantly from that of untreated infestedcuttings (3.8 kg/4.5 square meters). On a per plant basis, yield was higherfor' the treated infested cuttings (1.10 kg/plant) followed by healthy anduntreated infested cuttings (0.99 a!. 0.81 kg/plant, reap.), but
differences were rion_,ignificant. Thus, 
 scale insect-infested cuttingsshould be treated with inset icides before planting. (CIAT) 

008128579 VILLEGAS G., A.; BLLOTTI, A. 1985. Bliologla, morfologla y h~bitos deLagocheiru-n aranviforrl:, Linac (Coleopte:-a:Cerambycldae) barrenador de layuca en Palmina (Thlle del Cauca ). (Biology, morphology, and habits of theca.ssava s;tembi r.- Lat.','rn aranelformis (Coleopte,,a:Cerambycidae)
Palmirn, Val le dcl Caucai). Acta Ag-on6miea 35(4):56-67. Fs., Sum. Es., 

in 
En., 

3 1,,sf. 

Cansaiva. !a h 'i . Iir ri .ru:; u ef:mi Insect biol gy. Pcst damage. Injurious 
in:sct :. ro] Os Li a. 

The 1. ft cyclt , ';xuail and fCeedirg 'cihvion, and uionphol ogy of each stage
cf Lz.trocheiru; r crfomi, a 
 ca':aai teat i ai mnii n a, Colombia, werestudied. Unde r lib. onrldltion (28.4 degrees Ctlsius; 65 percent fil1) the
egg, lay Il, ri u, 
 :ud';r it 4 .13, 53.79-87.60, and 7.60 days,rep. Femr I s I iv d ia avr. of 1 ." da y:z arnd males 7 .85 days. Under'field conditinorn' Le t1Li,. to dtv(-op from etgg to adult averaged 128.18days,. Ftm.l2 arid ,,t1 ''ived a ,.v of 91.62 and 89.72 days, reap. Thefemale:: lai! cai av. of ,o,Vtr in 8 days. In the field L. araneiformis
attack:: recently p1ant iutting. ,:; well as mature plants and stored
Cutting:e;. Mature 
 [Ii:tr L1, r:.inaly attacked around the base of the Mainsti-n. In stv,.r's' at et:;, cpio ng occur's.1 Roots may also be attacked, and

infe'ted plant r(:iiduft:: vcy 
 ,lacy a role in dis3semi nation of L.aranciforml';. t, 1, zIant - can be recognis*ed by awdust around the baseof the plant. (AP) oe ;ilsfo 00111 0069 0201 

F02 Rodents and other Noxious Animals
 

See 0072 0186 

F03 Injurious Mites and their Control
 

0082
27678 COMMONWEALTH INSTITUTE OF BIOLOGICAL CONTROL. 1983. Cassava pests.In_ .. Annual Repo-t 1982-83. Slough, United Kingdom, Commonwealth
Agricultural Bureaux. pp. 7-9. En., 11. 
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Cassava. Biological control. Predators and parasite:. Phenacoccus manihoti. 
Apoanagyrus lopezi. Mite control. Mononyhellus p-ogrosnlvus. Mononychel lus 
tanajoa. United Kingdom. 

The rescarch work carried out by the Cummorieal th Institute of Biological 
Control during 1982-83 on cassava pes;ts is briefly reported. No new natural 
enemies of Pherncoccus manihoti were detected ,o Apoanaypyrus lopezi vemains 

prvoinalg r the rites is nowthe mio st ps.a to. Wor: in Neotropic on cassavz, 
limited to research on the relationshi.p he tween cyanide g1uco:side content 
and the level of mite aittack. It is; now known that the mite pie Li cm in 
Africa Is due to the inadvertent in troduaction 0' 2 touth American sj~eciem 
of the Monorychollus complex, :3inec the precencc of M. ;,r'ogre:;s vu s and M. 
tanaj oa hat- been cunfrmed. A lArge comfle of p'Cda tot's i. p'e.ent on the 
coast but Jr. we:;tervn Kenyc nltive nlaturl. enecies appear, to be' s'tarce. 
011gota mlnuti wa: rel eased In tth area. (CAT) 

0083 
29437 MacFAliLANE, 1984. to tel.s recorded on1. Key mider (Tet'anychidae) 

_issava In Afrie;, with c, not,- on slide iiation.Greathead, A.H.;
In 


Markhal, P.1). ; Hurt hy, 1i.J. ; HuIhY'y, S.T. ; 6iohcrtnc,
1 I.A.P., eds.
 
Integr, tt d ;,est mal sgo1,:ment cf' c-aiss ava green mite; iejional training
 
workvhop in East Africa, 19814. Proeeeding.%. Ascot, United Kingdom,
 
Coo~rs cl th InstIt lute of Piceeogicci Control. pp.31-35. En., 2 Ref., 11.
 

Cass'.'c. Inincct bicloy. injurious; nite'c:. hut t irnychus;. 11gornvehus.
 
Mcyony eiellu:-. Tet':r'c-hu:s. Afci ca.
 

A taxoncmicci k-y that allow:: the differentiat on of African spider mites, 
recorded in ccc.: as, from other coumo sp[cie:s that pihobably also infest
 
this stop in Africa iLi presented. 'iden mite:: includk sp,.ecik of the
 
l'otlowin1 geLu'a: utetranclhus, CIiony chu, Vonotyehellus, and
r 

Tetvnychu-. "Specimen ie-pai':ation i'octduv,- fot' exailnation are given.
 
(CIAT)
 

cIIu 4 
2909 1 NYIIPA, Z.M. 1975. Cassava mite: and meteotology. In Symposium on 
Research the Backbone of Agricultute, 2, Kampala, Uganda, 1975. 
Proceedings. amialai, Uganda Society of Agronomy. pp. 101-109. En., 22 Ref. 

Oh Mononychc lhas 
Tetpanycnuu cinruarius. In;ect bioogy. Temperature. Ecology. Uganda. 

Cassava. InjuioU MiteZ. tanajoa. Tetranyehu.- telarius. 

Errironmental fictots: Inflecin ' cas::ava mite develolment, migration, and 
dispersal ape di:;ci:s-ed, and th comiuatatiwye biology of these pests 
(-oonycheilus tanaioa, Tutr'ctychu:, telarius, T. cinnaharinus, and other 
species) ape reviewed. Pesul t; o :;tudie; on the effect of ten.j,, and wind 
on the abovementloned a:rpect:ai- discussed. (CIAT) 

GOO GENETICS AND PLANT BEEDING 

085 
281142 GABRIP', C.-. ; WALSH3, R. ; N11,, B.L. 1987. Evidence for a latent 
viruslike agent in cassava. Phytopathology 77(1) :92-95. En., Sum. En., 21 
Ref., II. (United States, Plar. Introduction Station, Glenn Dale, M) 20769, 
u SAI 

Cassava. Clones. Diseas-e tranctmission. Analysis. Tissue culture. Cytology. 
Cytogenetlcs. USA. 
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Several speciei; of double-otrandud (dJitil) were fmond to ceour in theRNA 

ca -- ava clone Secundi ra, whi oh wats 
 thought to be vi ru:a-frte. A latge d,3RNAmolecule (6.6 x0 106 -i. = relartive aolcool'at oa.s) (L-d:IiN. ) wa:; showp to begraft, but. not. mechanitally t-arn ritted and occurred i-inr-lily in anuclear-rich fraction i olated from ;ttNA-cortiat rig Secundia.z sat:;

Viruli c r-tt, 
 wtIe not. deteted it, plantw corit.oininp L-d:;INAt the
uting a vcI-. 01' u it:on t,-du-.<. I,-d:titA wa,, Ino found in 2non-3;-cutndl in :t;aVa itirductions. fiallou i( -1'iNA:-i rangingmainly betwc.n 0.61-0.111 x 106 Il-, L!9 o detuct '! ill -oonit Secundliplant,, c-ont iriirn th. L-d:z1hA. 'f:; - A we (: not . tran.ni:r i t le bymechanical iroculot.icon ;,:'u -L. 'l1 it. All dz:-NA could bu ul-ina ited byiteriate-ti4 culture of' ilfeCtod jirt-. Dr1A an16Irlv. - j: rtcor:.rcended ru,
Indexing ca--<;;-vt fov th-lii lat-u. v:l'u-slikc (63)rent. 

G01 Breeding, Ciermpla:;w, 'ot tetleUO and Clones, Selectior 

008 (,, 

28196 BOST EIt, J.S. 194. inferI-' rin,- d,-ei:ion maiking fror ie-fererces andbehavior: an i.nalyi:, if ACgiiru Jvi-aT mniriioc :a;lection. Itnima' Ecclogs,
12( )'313-358. Eli., Fim. Fn.,25 cPtf. 

Cassanva. Foei oie,: i, -pa ts. Cult;i vtion :-y:tem:. Ctltivatr-. ,-electio: . 
Peru. 

ie rC'O('-:T Of ALg1 'll'laln o it'.';,el et ion wat: I irotnl-r by ocm,;jvtlrig thepofo rti, :; attrjbutt.d t. jOih , vat-. witht the; attual I'l- u tla'y with which theVi'. OceuP iti A'lIll-l It;i t' 1oCat,-d ir t.h Air i or-: a' in nor-thcentrai 1 l . fhi; moOl1, o cq ; ,d to o;r;itiv. Iodel:.; atf :.t.ral decil:.onmaIlin , thtr, !y i it; " F , I I: ity tat Ih(-t" aT Oftli- eliciti'd frc.i.nfor,:Uo Intt : ,- tht i L, 1-, .: , ;j :tt( moI hoi ,;i r 1t1iona j : il t (,o j i i t ' - t' -t Crri C t ' el; j.. 'ITh- t . of a ltrca r mlodol catn provide 
-t: ; n urtf c', lot 'itiitus;tion ith whi C- . diversityof lt i-, i i ttt i to'(! it o i :1;-. ''L; AL;tiar it WO t itl to


iiv l.oo.. 'IV:. .... i :i_ 1 ,-
 V V. rlOt'e than other, aidplait hn - ovlq-1y. Th, ., t- a t.,,-[wt,, iib rjirJann) intentionaln'lcttic'rt w,: t. i t, t.;l.( :1, 1 I l 'H t, fit,ll it or ; howevt er , they ma i ntai ned ano, otf, o:tl' V-lI. wh ti (. ;l; I ;k: !:,;'n; !oeixlly aloridorocd in favor ofhigetrl yi,:dt ri var. 7h i: ici di ct tti, th,. litiithAion:i of humanveas:oinI i nay have *ot. t V - aIgIlitfi( ,I I C 1AT 

0O087 
2P393 RUFNO, . .. C, , ilo'ttillnt titt cV roti I :; 00onItra:- ttrlte.: de manrI oca(-IT) difet(e itl-.: It:.c: :- ;l fll iO. (Fh-1 ;Ot' of T'untra:.t in , at- wa
geIoty; -:; ill diff'tit-u .t p t;nlJi£ ; y,;tem: ). qUjt
F i A.to ucutric Br-ilt itra21 (1):ct1- 0. It., t. ,t -n. , 1 itf.,t II. I Emlr Berali Ieira de

A uiol-pet- -, CAtr,tr , vion. I de , it; .Fr lit i o u lt u r rh , li; d tttldioca t-Ca l .', i o d , 0 7 , 114l.3 8 0 C/'u ;: - ( :- Al ma nf- PA , ! "ias i l ] 

t
 
Ltictr -tot.. Ciltivar;. Plant itraonly. Canoly.


Productivity. 


Cat:;:;av:. t" otti lq. Ctil iv 

iotI podurtivity.;ic-t'i op. 1:i i. 

Tor 05i a0; ., I.It( , h 1ij'- ith; ti ani 5 low 1-i hiig) w.- r-- evuluatedur-,dci- -I:: :t1n j n i :iallt'i:- ipit, ant dOlitIC r-cw:- d'Jting 2 oropyear-:; ill Ct-i (tt: Air. : h . P tzil)I. A :;tlit-;lot cxptl. desigi wantaUsd witt ltiitilj t y: I .:. J,;t'c tno the ni-irl plot;'3 and cv. randomized inthe subplot.t. Th. Ti icl,- w -ytm wti; mriO-e effi cient, than the double rowOrt;- siicc it 11:c,:0t,-d hi gt(r Itoot y ield due mLinly to ' lar&'got no. oftoot/pl;ant form,,i inl th(. single rowsa. Ci-nojy yield was :itt ar in bothsy, tems. Ifip; branching iv. 'h-owed, in both years, hi pher iv. root yield 
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than 	did the low branching group;; however, ,canopy yieldwa mirfo 
~both~groups. 1_Pv. BGM 001 -(Aipim Bravo) and BON 3 4~0 (C14 305/5)-showed,<~ 

S'rep,-
 the highest and the lowest root yield, no. of' roots-/plant,,and av r 
'root wt. The most'vigorolus canopyswas developed by cv. BON 361,.(Arrebenta

BroInteractionsiinvolving cv. and planting systemrs~fera not,

~signif'icant~ for 'all variables, suggesting that. planting systems did' not
 
influence the behavior of all cv., regardless of' their branching hiabits.~
 

0088 	 . 
28581 EMPRESA 13RASILEIRA DE 1'ESQUISA AGR0PECUARIAv CENTRO NACIONAL- DE 
PESQUISA DE MANDIOCA EFRUTICULTRA. 1985. Programs, Nacional . de'1'esquisa de 
Nandiooa. (National cassava'resear'ch program) I~J~ flelatorio 
Teonico Antil 1984. pp.161-231. Pt., Sum. Pt., En., 17 Ref., Il. 

Cassava. Research,. Cultivars. Resistance. Biological control. ' ,4 

Fertilization. Interoropping. 'Ecology. -Cassava bacter'ial blight. Sphaceloma
manihoticola. 'Erinnyis ello. Productivity. Brazil.(( , " 7 

0I~ 
In 1984~, 19 cassava-related research projects were conducted at sthe Centro 

S. 	 Nacional de Pesquisa de Nandioca e Fruticultura (Brazil). Thee 
esniasfre7d the selection of' pest- and d1sease-resistant cv., biologicalI 
control. of Insect pests, mr'e' ra~ loral uzie. oi' ch~ical fertilizers, 'and cassava :intercropping with' ," hort-cyole crops.' The evaluation of' 4569
 
hybrids and/or cv. in 5 distinct, ecosystems allwed 'the identification of'
 
reaistance to CBB, especially important in the south, SE,' and'central west
 
regions where the disease causes. signif'icant production losses. Programs

for'the systemic control of' the sU perelongation 'disease (SrAiaceloma
 

manhoicoa)in'Mato. Giosso and fior the biological' control' of Erinnyii

ello in an 800. ha-propet'ty, in Bahia were also' established. The application

of' vinhoto (a liquid rez:Sdue'from alcohol distillation) as fertilizer, 'up
 
to 6 t/ha,' in Mato'Uros," has increased cassava production proportionately.

The use of this subproduot proved to be econoical.' The direct soil"'
 
manuring by' animals (parcagem) has shown that cassava can be cultivated for
 
2 consecutive years in the same area,* taking advantage of the residue of
 
the 1st years without reducing nutrient.conon. to levels considered
 
critical for the crop. Cassava interoropped in double-row plantings was
 
advantageous in terms of' LER compared with monooropping. (AS)
 

0089'
 
28080 ESQUINAS-ALCAZAR, J..T. 1985. Los recuracs fitogenbticos de Paraguay.'
 

(Plant~ genetic resources 'of Paraguay). Plant Genetic Resources 'NewsletterI 

no.64:38-Ill. Es., Sum. En., Fr.' ',4 

Cassava. Plant breedl.ng. Oermplam. Paraguay.
 
The current situation of' plant genetic resources activities in Paraguay is

described.. Informaticn is provided on national crop priorities, existing

collections, conservation facilities, evaluation, and documentation and
 
other, activities. High priority was given to, lanihot esouleuita. (AS) 

0090''
26856 FRANCIS, C.A. 1986. Variety development for multiple cropping 
systems. 'CRC Critical Reviews in Plant' Sciences 3(2) :133-168. En., 111 ' 

Ref., Il. [Dept9. of' Agronomy, UnJiv. of' Nebraska, 'Lincoln, Nebraska, USA] 

Cassava. 'Cultivation systems. Cultivara, Plant breeding.' Photoperiod.

Temperature. 'Plant anatomy. "Roots. Resistance. Experimental 'design.'

Productivity. Selection. Intercropping. Genetics.: USA.~'
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The .Ibi'1ci1 that should b c:2der.0 i ; it v1 c,pin Crop vai. for
 
L1!t I lIe CroIl ripr-yr r'. i'. dif: Urr 'd, 
 0:z.t J a! ly regardi ng the
 
ohar,ct or' 
 It o! thiit sy: trw, :t'jm,:ez irt'r'a tioi, ild genetic diversity

ani '.r, i i y I rultipl' oerloj .ig 1: !efjnnd 
 i: wcll ar rulated tecrms. 
hIn; ortr r I t trai ' r:'1:ii I> t'd il ro Itin to v,.r'. develolrnenr t for
 
ilu tiF r Urti( pi :tr:,. a rt Vat. iaI 
 ot, fy, ploto4riod Senztivity, temp.
sensitivity,I ''( Qilt 

and d! o;,. (. t ; 1 0%, t'.! 'or't y, gri:i, tquu 


lti r , riot y uI , ti dlt' rnity r'Lt, rtIe insect 
y, arid y L d :itUability.

Several t-r:,1, i l,. ii r iot] St. fr 1"ori't'i',ich t 'vtiuation withrin the
breedi rlq rnithoto'i t y ,' 't:v itttr w.i th : fit, t i t jvthdt' (yield
reduetctior, c(rit , : Lii irKY: o' 

method:).1t Ct ,va, 


ly i, y.,i: va 11lir', ilid i1] cr 0tion 
3I , rlth'r (roI'(, oF t'i ,o : tId it 'tit I Lroppi ng

yat':r: ,t rt'a' : e tuar th L!tiii ent 1 r i h. ( 'STAT) 

(toil 
2901HO ('?. ; fifsfIPUE;, i ,I .A F; uIUEUPA, e..1.. 1914. Av ' at-auedo
 
re.;i L ' ]o dt crt k t 1, iti.
,t-;tl.,; i iO O t X ti tlll,h(l;1onlit_ , ,ffif'<' i 11i trt.C ' r
 
. it i: ( -. ', tlt,l t ( i : i' ' ' t
. I.'Ult V " - .-I ' :tI tl: 6' to XarithlrOui .;


-iirr "t ti I , . ];,lii, if. livi:t t 
 ri li! ,! !,andic a 3(I) :7-12. Pt., 
. t., 1'., lIt trI',o t J( i12 ii, l1ii' d 2 ia'1 i i a f o ,lo'cu rrir, Centro 

NlIoiolll . 1. a: : !:ndi (t I, !?'Ui1 t10 t u', Cr'1 x.ti Por:ial 007, rjlj.380CrLz ai,. . :-. ,, ': 

Cal Sivi!. Crrl. ' , i ii, I'tIrtl'tlri-t:. si tJt. airar. Xanrtliorior.lr 
Adapt t irton. Yr I .

, 

A total C'"22 0 
,. ', td li11dt' I'!,,!3 eotid Itr iir n 

Feli:] txdIa t (I t, n,:1) t- J " rin yrYLrno.io' rera , to
 
Xantin rgsr , r s ti, , 
 I,;. I:, i tN. ;it' cv. WM're rol t trlt, 117
modo: atyt' C4 rit'''rlit. 'i, 'Ind 'jsI,5 hirty-two cv. with difforert
 
Irvrt'. of i iti4,v. 't r ir oiditI of these,
ed'ori loi;; 

Caly 4 1,U ,l-I h,o i 


t 
I UftV I t , l t: in tht I rilid. Pil'ff fring


t li ' ri, iiu ti ndi2 , , 1 .' C 11 , 0 t 
 'I a' t i oI thei ifof eirt
 
renl tr, ' irt'l ' I 
 t i: itA lir, i ' , r':riartifhirn r al!totant 
cv. to t:ramu tr:; th ii-, ivil y iar. t :1 ( rifh cv. shliorrl d be 

2904i0 G 'TjCJ', !. 1 ,. l':t.01 t ;i' I imi r t ritna a trt br I. . ,iri nou i6n

nexual er. yuh'atI ?tii3 
 t irtlr ti) y o(ut i:o (X rt itho:oL a :;pp.). (Irtliiriilir
obstrvat i o n: ( ,'ioa i onil a'nta'[ . Inor]O i it. nid Fatltho:t'rii hfpp) 

UinVerlit dad ,ntp't tl dit : . tt, - Zt1. Jn L:;L
t ( t'utit ' il 'it I. i'i r'ri' CA: 

(,Tn tv . C rair,z; -. .H n y . " . - 9. - . 

it : of fLut i ot , ' it,onr ot'ftt, Vl''e ;';1.l f ., oi 21E carssava

ronte[O tle tr fltwul ,
dir 1 ,f t ili.ift, , .i >uftti ! ' 'rotuotio.r are 
reported. Kil 'i' ity w g o'sl' rvq i r 1ilt t UftV :' i!, nr,( jol io n r ain 
of 2 s i te ''' a v . o ! ' 1t I t nti f0 . 4 4 imi ro n:) ii. fi r ti , -i [it . ;
Fru'ttif',mat'cni : o'' r[i :woe, o ' ,t.o hd b litter ei ne: . (CIAT) 

2914811 JAC}fS'C;, . .; i- L ,7. h a PD. 19ff;. dthidlJ n,:'- Lo thttrall',for of, 1i,ot vloj [pit]itF LLvt Fiji. lood. And yg ie ,Jtur~e 

Organitati ero' t I rft t i.It, i. lii'/ .0!1 . l-iel d Pore itt no.6. 29p.En., Siuir. Ern., 3 8 it1'. [I] F:t t Pr'ojeact, P. , krivate aillt. L r t I 1io I U. 11.D 
[fag,Suva, Fiji: 

Cas,;iva. G IrilljAaxne.Qlarrtit tie'measur Tissuee. culture. Yanms.Disease 
control. )e;:t cent rol . FiJI. 
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General procedure- are outlined for the exchange of elite germplasm of the 
major root crops between countries of the South Pacific and the 
introdiction of material from outside the region, without spreading 
diseases and insect iests. Quarantine Implications are stated for the 
transfer of plant germplasm as (1) vegetative planting material, seed, and 
pollen and as (2) tissue cultures-, together with specific recommendations 
relating to the movement of taro, sweet potato, yam, and cassava. For all 
root crops the di rect imlportation of gEcrmplasm as vegetative planting 
materlal is ,1iideIred a hig)l ri'sk and use of intermediate (3rd country) 
quarant , I advi! ed. Preferally goFmplasm transfers should be made as 
seed or as vir-u-indexed plantlets growing as tilssue cultures. For some 
root. orap:, e;pecdally yam and cassava, the lack of reliable methods for 
virus- disease indexing imposes severe restrictions on the movement of 
germ 1 anm. The ger mpla:l presently available as tissue cultures and that 
ha: teen pathogert-te:ited is documented, together, with the results of any 

'alucatiooris made in the region. (AS) 

00911 
29018 LYRA, G. DF M.; FONSECA, F. PAS C.E. DA 1981. Competicao de 
cultivare:; e 'pocas do colheita do mIndioea con diferentes adubacoes no Rio 
Grande do tlcrte. (Competition of' oultivar: and harvest dates for cassava 
with different fertilizationn in Rio Grande (to Norte). Revista Brasileira 
d, Mandioca 3(1):58-65. Pt., Sum. Pt., En., 5 Ref. [Univ. Federal do Rio 
Grande do Novte, Caixa Postal 188, 59.000 Natal-RN, llrasil] 

Cannava. C11i1var's. Tir:ling. }irveti tiC. Fertilization. Field experiments.
P. Mulltgis e:. Pius:: I. 

Five ex ,t.were c'r'r,ed out in Cear,-Miri:m (Hi. G'ande do Norte, ttt'arll) to 
det 'it-ir i lhh ip; :' ilt harvesting ior tlelu lost ft'' uently grown 
asi:avl ev. it the ftt. A randemized blo'k d::;ign w ue:;d with 4 

replieation: ii split plot.:. Within the plot:s, 6 cv. (Ala7nas, Amizonas, 
Cairmipna::, l iPoin.a 'd,, Carl al! de Jauei, and Manivainha) were tested and in 
the split lo ' ii lavest i rg time:; (10, 12, 111, 16, 18, 20, and 22 ma. 
It ir p1 ntin1g). Eih xpt.. r'e(iv,'d a di ff'rent l'fet.ili:r:,t ion. Amazonas 

was: the test v. et:l 1 variablet; 18l ino. after, planting wan chos en as 

the 11es t tri iatt- I;tt. for iiv : ng. The expit,. fe tillized with manure 

piu: Pi and camiet ,'h. Cli'rti] izat ion gav! hi gher' yields. (AS) 

0095 

203 t8 At3A1A, Xi.A,.. 1t.uM. . RQv iLW of tNitiCIII I)ot aInd t ut ', erops 
i1i1pi'ov',ert.. J', a, ;i , I' lt at, O- 6p.:::, niI Tziliz a 1'a Fiir':l i h ali ganiization. 

Hn. , 11 Rh . 

Oa:; [a. (i,::v;i A;l':' irn ioss ii' viniii:. ('ulti vat':.. Mononyehellus tanajoa. 

Product on. lnt :';p'o t1 . Poultry. Fi!d:; zaindfeeding. Tanzania. 

ttighiiguts; or' t'e:i''1. on potato, ai:'va, arid sweet potato in Tanzania are 
revleved. The projg'rar:l, continued put':; tilinj a ca:suva var'. with resistance to 
CAM), oif' O' ti,' mu, at' Cl 5 nova production con3t'aint:3 in the country. 

Loes ' e(lsavt Vai. M:itbitia:ia, Fati'''"i 'e, Njema, Kon;olo, and Dalama were 
:5elected for' te:Atsrca to tonct, I'lhllu tan joa, but were poor' in root 

to Itkitiguru,yield, suseept e . CAPP, ot ::h.w; f;Oal]owe rng. in 
ca:;.sava 4hould o plante-d it; Nov.-Pei,. t 0.75 x 1.50 in :up:' ng; II weedings 
at nonthly interval: , lei' innJnj' t.he 1:t mo., aic i'ecaonm riled. Cassava/maize 
and eas:; ,va/grounnut intet'crop,; show-:d favoratlde imiroved root yield and 
gross econeri; 1 return::. Hii1er' wt. taenrl and food onver:ion efficiency 
was obtained in trolri wher fed with meal containing ca:;:aiva roots 
fermented in water' for' 7 clay:;, which reduced HiN content. Recommendations 
on future researah are given. (FIAT) 
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009629003 IIAMASWAM. N. ; VIJAYAKUMRI, N.; SUNDARARAJAN, S. 1985. 'Co2' tapiocafor food and indu:try. Indian Horticulture 30(3) :21-22. En., I1. [Facultyof Horticulture, Tamil Nadi AprUlntural Univ., CoAmbatore 6111 003, india] 

Cara-va. CultiVa': Ita. i'ch onrto . Productivity. Cd:. ;ava African meroslcvita;. IICN cooltko t . Cult iv a ioni. Fest contri. Aproriomio c arct era. India. 

Caniava atrini Col, inqao"d In Tail Nmiht, Inii , i: din ;clmribed. Yalientfeatur' a are nmmunl'i:.cld: vt;i'chooriterit, 37.6311.5 r-rcernt; av. yield,L/ha; toleaint to CA.; md HCI1 acontnt of' 150 vii er'cprai:r/p in rind and 10
mimpCymO'atti/z; ini pl Ctmi' flcI'iholot1 cna and ap'omiiic cldnraoertilca 
arc indicatedt: aw.1 I I : 'iiil'tuil tin.' t icc:r and peot and (]ireat,
 
managen iht. (CMT)
 

CC ','
28160 IiOl'IiICPI'I, !.,'C ;AlIIA, H. 1984. Ccor, i't nwi.'ritc. d( i 'endJniornto do
diei clonr; do yar o c introI lilad,:. Hc'd' lboihav tori wava: (en 'd en i,'ilo ni 1cm'F.oiui').Icia Cit rhki a y 'T'(cnii (i Iia Ar;'ictiltiura. Viaridas
Tl'tcp;ilen, 7(-') :77-37. F!., En., 11,:;. F i., i'f., 1. lI''tfia.,t6in

F'xp nliI,,- titl Oe VPtiinda;. Tro[,icil],:; F l'tlio:o hlioto lvi, Puiln[o 
 OIcrrilicO,
Vil i, C-lata, do i a I tilt uii, Ciidid do La Pa la, Cut.a] 

Cn ra-v il" Adai;tition. }'' !iativily. ""'!i rodtioni. '!, lit . I' itit !v'l'i ing.
c i o-py. Cutil. 

-f 'I i (T' i if 

wer;t('n, 2 ll (ti: 


Til: ;, llO rl( o 1 P 0 c?1..iVli 1 ;at . (iIl 'f'i!, ItlocaL i o (1I i 
l l , ini 1 iin .'rlttitPi Iha'a:'.il) I e tip'4ie'd . 1 irll cant


yield dilff'' 1 ,' wr''h.. '
!i. m1 ,tar.i ri.y , l ](iito'aLtjon:;, and C'or' theoc 
interaction pi mtyp r:x location. Individual iiv'iwctypic :r.abhility wa:;

calcula;ti d no.1 cor 
 .,'d 1,y - i,', thod: : Wi'tr ke (196,2) and Fberhart andRursell (1900). Ciln'I. ('I A, 'ti-yfi hidam! thli l orii;ped tive ', 

due to its
Stablilli y andl 

) 
Laidti&l y 1 ti't'.oi'fC int riiioienit., imd it-:, hij yield
pottint'la]. (A '


0096
 
29016 VA, 
 P I. . !I:1iY, 

CO 1iar'a toc rir'.- it odon; d,& ddl.it; 0,i dal. i do ii Piem 


1i 0.. ; C. 11.P .; CAIiI ;t, Ii.L. ; IUETE, .L.C. 1984. 
m ladie,'a. (Cc pltr'ifon


of methods oF' :;tar',h 
 dltermi lrtjoll ill ca ;fl-.,c). evi:t; PIr'a'| lclira de

Mandioea 3(1) :!,3- 8. 1L., 2iu. Pt., Fn., 
 1ll 1}ht1. [ P dlrntr;n ;in t a de
 
PesqIl!a Agi'o ;,utiUi it, Cent Ivo Nfrio 
 d Pnfqui "Ic le : dot I I idicii , 
Fruticul tura, C;d a< Portl 007, 1111.380 Ciii:" dar Almar:- A, ri:ail ] 

Cacly'iVa. Srtaidih cot-t. Cultiva:. Analy.r:1. Pic1.l 

Thlrec imet,hodc (|lyd'o:i,ita lc Pal ;',in., HCII, tid 11TA) werv'r u ed to deter'minetile star,h content r 0 t,l ( acirr;;i v (i"diFwti ape:n; rercut were
'ompaed witlh the FCint"i ch,mical metlid. The 110111i and 11TA method.- werehighly eilted with the F'o'll Int"- thmod; however', on!y the mari obtained

by tLe for ro Iimitthod war; c1o:c to tiat obtained by tile Fehiing method thur;
riliowi rig a bvod o:ltirimtion of' n;t.;ir'h cord ot. The 111'11 mtA hod tended tooveore;tlmate 'root 'Larch conti.eiit . Ltireit contetlt; det t''rned by thehydroait ic bal ince irrtimod :howedti a lOW cOrzi ilitioni with thoei' obtained by
the chemical method anid thr'ftoC i,-' t: :1hould b4 r'etrirtcted, er; enially
in those caen in i which low rct;tl'h (coniteit ca, t(. expected. (A:C) 

0099
29525 TIhIPTUIIIAJ, 2. L!TIiUKNI:;IINAN, C.H. ; IRULAPPIAN, 1. 1985. Studies on
sonsitivity of' -a, sava bul:1 to g_.MlCla r ny: arid EHS. South Indian 
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tortieulturc 33(1) :398-ti03 Fn., Sum. In., 7 Ref. [P. 1 .t. ef OiIiultur'e, 
Faculty of Horti (al ture, To',r] Ntd U A-,i'tIlt ttual Uiv., Coi tmitore 61;1003, 
Tndi a I 

Cassava. (il ti var:;. t,, et , itiC eent r . IItlint bve,':i q . Jn tic. 

UL cut ltido ti c1.lt u 
oit 't;v;i ,n v. iiti hil-f. :;I, i tndt I ow HI1 (oitt rt,: witni ivnttz ion tv(re irng 
technIi!ue . -Iuidd,'d Of' Vat. ,ln:d w.Ve 

-tudl.,-ow,:e itiet itt, ":i] A ztl Ll. ( I niii.) to develop 

i-t't; cIt Li i9;!; CO 1 IH. 1&67 treated
t'y, FM.< do, ::.with v~umm hld ;1cp~iw;tt ly. Optillu11m w,r* 1.5 kEl [',rm~a 

rayI n.F 1.. -2. 0 toil lii El-0i;. (CIT) r. 

(0110 

z13I5 IUF I.'IA. r':. ~ ' ' Ll!rc IIt d . ; 'T;:I T1 , 1 : S 9'(,.t v'olorv '~ t 0;1re:: 

cl t iV, Iv:, itI doIb row . ; t, u- .:I': ' I:i. I , FI lCc':c Celn'it de
~ u;'i, ii AL-,v'ot( cu;o i . f, tr'o lrh !Ji [t.,jI< 'Il~t i e, Crwc. Cc'miurAle~de
 

Tre ico it.. F,I, [-(I.r(lAI. In (t Nw e I t- Caiyxati- ,,l :;qII Coco, 


c'. 'cc: 0i1,49. 000 r --. , ti- I
 

cc ,-:I Jv, . CultI ia : i r . '!'il *I". Root I, u.t, i ty. :t .: I St t;h 
coIA,-( t . ,d; l. F i i . 't tto 0 it, 

1; .ft 1 ft t irlwe:o F7, t. tittifItd to d iitull 99/ict8h0 
t c:,t 1 0 i n,, unitwe ,i itI iicci ti t g r'o :o( iLOIcv.1 n t ,-n dru Ii(w:;, 1-icinntt 

:tKn I Ito Ioli ;Itioni 0.19(1 i' e. dux 1PI r tf "I",-0103, Ptt (0 0 . 0rl2ttied 
3
ti1, 0 t' 0h2' f, ,d0(1,1' 01 1 10 .00 !1), ee le1 . lt: : 0 tw dou01 

:, .00. ,( r 1 ,, 1,' 1 ,w I i ;I !"IuI,, v:w'O x 0 . PC r: 'C , tw eLr; ,lIaIt:1;(2 

1.8o0 x, l.', x 0. 1 ,' 0, 1:,. ( 00. 3; 0 x 0.60 m, '.,p.; (0)00 x00 
C.,031 : 0 r:, I, . ; 3.00 0 x . 10 x (1r;22,1,r, i0. ' 23 0.117 vt% p. ot s2howed 

t llH *;t l IiI(.(,'t tr d : t,'Ir I -I iu t :or: f'or [t LI c 1 , 1 1 , ety (,Ie:I : a nd allI ev. 
!h¢ h t -o:, I<, y I, I ForI, ; h . ! : "27.6 t/hat fov Carav, l , n 1979/80, 

I7.t/hI; C ,: C: I;g ~ ut I I)' , an(! "1'.'7 t/hal f'or Nain~w ii 19j78179, 
a 1 i vr-m:m, -,vrLr ' l t "T !~nl''h i n-d Unc l( .dOC j-t-i,! iv( Of' 

'r 1 w . wl.tint', F lH~I ]cllt i~T' l Li h P1 ll 1rrlla.r-"outi ly whenI u-:inL: 
CV . ' V"It!'CMTlI*.Cr:l "!ZI] fol 

I
Oil: :';!VZ! (CiiP "'LbIl , I 11 1i (); p)roA Lue rLg rut) -jon of' 
"t ri.Cj e. r:',/'1) ".( ,"I : 0!uof(02 0 0! Q000 0012 001It 00 19 0021 

00:':OO't0?500 ( 0 0 3; 0 3J 0 3- 003 7 0039 00113 0045 
uo 46 (10,,7 (oll 01o 00'l 1 05 2 007,3 L)C,56 0061 0 070 0078 0080 
011I?, 0 1 P 0 1,', OP1,Il 0)2 1F 0G?19 0 223 0226 0229 

002 Cytogenetiet
 

See 0065 

HO0 NUTRiTION
 

0101 
28533 DURRANT, N. 1987. The pre-eminence of roots and tubers in the diets 
of the Caribbean peoples. Courier no.101:89-91. Fn., Sum. En. 

Cass~awa. Cultivation :ytm.Marketing. ConstUnption Processing. Canave. 
Ca:tar'ep. Ca.tsaya flour. Production. Dioncoeo. Sweet potato. Diets. 
Cai bt>tan. 

The stustti and trerhtl of' oot and tuber ( i ncludiog easn'tvt) production 
sy stems, -iitketnrg, coonattiption, and proceotci ng in the CAIRICOM (Caribbean 
Community and Comie n Market) memt-i' courtries amt dietted. In general, 
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data i n.d( ct- t I h t nt: .- j ,erII of toct Land in tut)er; the region tel-Kito decruase. Tr'tiditicnA, ly, ,;O oteercjopa- it, the .,jion iav not subject
to proec:;si n& befor eital col.'J- I t'xCel t folL1, ?aso:;ava Wbllch ia
 
process .<c into ca;ave and can::;rep. Attempt : to p-rtjeue CF 
 in Guyana andJanaica to -;i:t1itutfe wh,'at fl out havL riot. /,uet;;ecoe:ful. . The status of
research on v'ootii.d tuber inIi the region and at tLe intvlrnaticnal
Ievel is;britfly di;:. d, and it i:iindicated that root crop production
in tht CA>!(,Jt r .-ion . ta to det',cl l or tht: deve'lc.1net of improved 

1101 Cas:ava Food: and Nutritive Value 

29508 ASSOCIACAo DE CIEI:1T S A:STE!CIA RURAL DE SANTA CATARINA. 1986. 
Receit as easeir'0 c'omm andi , (Hlou'. 
 hold reci pes with ca sava).
Flori'iniltol.-C, Bt::Il, Cood io a;o de Fconomia Dom6stica. 16p. Pt., 1
 
Fef.
 

tCa: savc. lin.r ntrI it ion. Jc'c(-': . U :. Ca;:':ava flomr'azi1.B

Thi rorti. a ,iv. hou:' I1id rtel : flrC. C:anta Catorina, Brazil, and their
 
I(ethods ,A :'e'Tri'd ('n fi. ' t. I T)
 

C 1ILJ
-

29459 CAORIN, V.A. ;YAVI!!, A. Yfl C. ; VATOS, 1. DE 1986. Mandioca:
receitas 'oh-ub-; lduo77. C':av: teipe- and by-products). Joinville-SC,1rai I, P'I,!f" it Tra 11 itIA do di r;vI IIe. Ful daeao Munni e1pal 25 de Julho.
 
28p. it., 3 ftef.
 

Cazs"isv;;. Ihum;i.n ti ho ee. II:;,:.;. Cass'ava flour. ",weet cassava. 

heciel7 and r to .L: , fI'71: :t' eaUc:aov p/oduot a (CF and "weet flour)

and 56 ia :rvli taecrt (MAT)
i.h1:1 't nil-d. 

0291171 C'UFI'A, 1. o toIot1'. t(1 'lc' ,i q I ida de do tolvi Ihe azndo.
 
(Technolo'gy and 1;1Sl iif :'cr :ti.;',rj ). Infor n 6gro pecua ric.


l:lr Ic,ty 

13 (145) :63-68. Ft., .- ii,.f.,1. [U,';,to. 
 Teenolo la dotn I'roduto:.'
Agro peouirio:', Facui,:l d : e :' A(4 rid&I, :(7/UtlH'F, 18.600 Botuca tu-SP,
Or asil ] 

Cassova. Cca t, ii.F at','t'Y 'a u ct o' l o,v oncsil a!3pects. Iraz I . 

Productioi technc.loj.ie of ea' 

Brazil, particulaly it; 


an L o, :iou" o:ava itar ctlt'or baked joods' in 
ie OualiLty


also indicated. 

Nina:; Gr il:;, a ruvieweod. parameterc; are 

Usot':;cliarly pe'tt', :out' : taiche:, fvoicm .ina: Cerain,
esoecially from Pc Al g.' . (CIAT) 

0105
291485 COOPERATIVA AGRICOLA K INDUSTtIAL SAN;ALPERTO 0.C.I. 111ERTO PICO.
o.f. Recetai'io Aldema, f6cula 1m0alt a&l, d- mandioca. (tldema r epe;,wir,h 
cassava starch). }uerto Rico, 1m7tent,, Din,ci ca. 1op. Es. 

Cassava. Ca:isava -ltapeh. Huma, nutrition. Reeipen. Uses . Puerto Rico. 

Fifteen recipes u:log cassava staarch, produced by an af'ic'ultural and
indu.trial cooopeiative in Puerto Rico, are given along with the reap.
indication; for preparation. (CIAT) 
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0106 
28979 COUNTER, S.A. ;986. Audiological :r'eering of Amerindiar i of tihe
 

w' rram, toriforent. Seardi nari an Audilol ogy 15(1) :57-611. En., Stun. En., 
 13
Re!., !I. 

Oa [.i.'IL.<'' . 2O~~t( 'i( Ela ect:'. lutrit ive ,e. Urt-:;. Eeolcgy. 
t~uI!:Hih,.o th. U.V% 

Atlcz~i,, -£ L!. ',. t7 'o'r .u",t. ;ILll , ,_eE,-A e,:::'v~ff It~!: d !" r r'vliitivv~ly 

il 1: j i th, A- ; '' (Tt'i 'li' itii. 
, ill'rc ,! I t L I'rt thiilltZ I uI t.t 1 cl-,gieal 

!>)'l. <q' . tf i '~1 ' t i . ""i l, t; :" f '( : l : ih ] ' Wilt i.titii.''t 

1 14 1 111 v. 4 1 t1h Irt ,II; iI 
it I t't 1.I. I 4'j~ 1i U q ;I t1 , i It:r" 

;]I ( it' I I-i ! il Cc k w :.t w ill 

:oi r.J' tv I zir I t 'i t i . CIo tfi , tit ( n, 

- t1r'c r'. Ii o tll '1v! t r :: it . r fu I'l r lit,:., t. i ' I tCf
 
!Hi lr t ][ljt h ]j i, t I l 0 IIY iCtIA C, (If i I : , r'f I [:t. It wt. i 0 ., th, , n l al.
 
j "t ,! ;.',' o ; Ii: e.x, l,-'J wi th cany !'': i~ di y. '11), -1:.t ,.! tilt A , it;,!d i l 

11.'llde: (1 l: ':uV,l ZtL: the" r:;i rt h ' l j !i l-., ilA ('!! h-,: :d c ',ri 

i iEke, ; to o r~t!a h,,l' h i . i : t l'. ~hiW t';' 1,+', je:: j 1,1,t!,i i.'t : t~dit 

ill 1:~ E I t Ir P IIC &tco 

2 8 C. . . 19, 9 . Cy riiC e,Vi, 

22( 2) :'5 En., 

Lit " CyiJ.de'0"' itlm'tl ".[!lP th. Hur iftlnut 11ti . 'Z; Otl.bi I. 

Or ' i i'or'ritlor i; [i'ttl:r ltd Oil tire li i ' c't '1' r ,!rIi''tan area on 
th' :i!t'izit :iltI [order,'( a 'rJ clilr:ttl y tv - ' r . 7can''otit'. Tuib , i- in 

r'irked conti'n:nt t lt- r'.' Of Zanicit Olti',. t ii . i: the ntpli' food and
 
di it t : I: r1nc'clr cl. Over 80 '''rt'I 't of m, r, 60 '!(0t. tho
I tli it[ 01 of 

WOit'!n h d tkvi dlrn'c,- f arlut, r It ' or. A d try -;nt2y n cod that thf- av.
I Ct 


1t l 0 I 11'i irstakt' we' 1439 i'or ,sy, ,I' wh;ii 1 1 w t' f ' o r': ';tv;,

(('IA'>) 

(103 

3 1)99 GJUG1 taN(, V F< ill];I 1.,: A,[I L.. C . Rt.. ;; N;tiHqul ; ;A 11 F,4.
 
E!.tIdo: nutr<'i''iOrua.' t:ico, . tn: 'a iiijr'o.
1a: Ii'il ;'& , :-. lit 

ridit ,p ir i U 1 1. 
t 

FI udo tilt r~ i I c d;il r t,o - !ii' i; t r1t -ic
 
F itr t'it-onilt'tllr] tiudi.:! of'. lIo tJ,>'i.' , C" tit- r. t ' ':Iv1 , . Fill-)
 

o itea 1 (3-4)i' it , .. t . 

z i;r, t'iicr y w'''''' 7r:: G r i I.i t cth i li P nh of. 

f'(cC CMi" ' I ow L :I' . It ; ;t .t ,r,: A i ', r ii i htin ire, chilIdren 
tkrI'll , yl' T, , jd' orq ' t! IO-~ th f ltT Vl'r Wtli i !n(,tltd d ih(:a t I i[1 

:;;'v,f~i;.. ll,: :nd 1>1 c t~ l~ ',: , t '; ,':,i t .t- 4. ;,- r of the!<i;,t.. -r.t 

I] p'' , i of ', !i;U .4i it , W lt Iii t . All t i5'ltill l 
a t'' wi {h'< .. :' :u i' :u j c Ii. I t , hr tf~o' 1 t'cr iru tior. inck'otlrt 
'-r"1 ' Wl t Icr t'' tic0 it r I iiljc let' 'U I 78 liizerwiobIt.d .t"ir. i' ' t ,r WtI ' I ti t i r h (u d' t.l and nri',7 chi dren

rar~ili 1 ,:1- i ,. : ]y,,1 -!. / I , ;:;i L i !. TIt- !:W<r ,w .!t- wt--j 'l: , I.:/ ' td 

ni iritt'rvi',wo-1, inh I n t bii ;orn uI' ir"I h 1't-nel- t 1tTtiLtr'it 4tfti'-rl,lriton.9 
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were achieved. Living in conditions of' minimal hygi ene, the population~genlerally consumed untreated river water. The still.birth rate of 80/1000
births, the spontaneous abortion rate of'66.7/100 pregnancies, and the
infant mortality of,93.2/1000 live births were all very high. Breast
feeding was prolonged with an av. weaning age of 16 mo. and 72 percent of 

,children being breast fed more than a year ,Halt of the mothers had 
_-_---_.--ntroduced-other. foods, by 6 mo.-of' age,. prin,.l'pally a-pap made-from

'fermented CF. Somne 65 percent. of the nhil dien were malnourished, while 70 
percent were found to be stunted and 18 percent'was ted. Jn the 1stsemester of life, only 15.8 percent of children were stunted. butin the 2nd
6 mo. 63.6 percent were stunted. In spite of the prolonged breast feeding
25 percent of children in the ist yr of life had diarrhea at the -time .of
the examination. The major peaks for diarrhea were In 'the 2nd semester and 
the 2nd yr of life, when ncute malnutrition (wasting) was also found to be 
most prevalent. Almost 85 percent of children examined had intestinal 
parasites, with Asaris, hookworm, and Trichluris affeoting more than 60percent. Themost common clinical signs of deficiency for'specific ' 
nutrients were those for Fe and possibly riboflavin and vitamin A.,mothers 
were more frequently obese than wast'd, suggesting that 'energy or total 
food,-4ntake was not limiting in the population. Three quarters of the 
mothi 'rs had eaten fish in the previous 24 h:and a half had eaten wild game,
principally fresh water turtles. Milk products, cereals, and pulses were
little consumed, with the staple food being fermented CF. The consaomption
consumption of fruits was limited to bananas and the use of vegetables

limited to that as condiments. (AS) 

0109
29529 INSTITUTO NACIONAL DE INVESTIGACIONES AOROPECUARIAS. ECUADOR. 1986. 
Utilizacl6n de la yuca en la alimentaoi6n humana. (Cassava utilization in
human nutrition). Quito, Ecuador. Estac16nExperimental Portoviejo.
Programa de yuca. Tercer Festival Costumbrista Nacional, Quito, Ecuador, 
1986. 12p. Es. 

Cassava. Human nutrition. Dietary value. Food products. Ecuador.
 

Twenty-eight recipes that have cassava as an ingredient are given. ' 

Preparation procedures are included. (CIAT) 

011029026 KAWAM4JRA, K.; TSUBOI, S.; IWAMURA, N.; IMANAKA, Y. WADA, 7.; KOHNO,
N. ; CRUZ, M.L. 1984. Development of a sensitive method for detection of
aflatoxin B1 in foodstuffs. International Center for Medical Research 
Annals 4:1 53-165. En,, Sum. En., 8 Ref., Il. (International Center for 
Medical Research, Kobe Univ. School of Medicine, Kobe 650, Japan] 

Cassava. Aflatoxin. Food products. Maize. Groundnut. Indonesia. 

Philippines. Japan. 

Aflatoxin B1 (AFB1) content of several foodstuffs from Indonesia,

Philippines, and Japan were measured by high performance liquid
chromatography using a micro-Porasil column and a micro-Bondapak column 
after the conversion:of AFB1 to its water adduct AFB2a. Food samples were

obtained over a 5-yr period. Compared with the d0ta from Japan, the amount
of AFB1 In food materials from Indonesia and the Phiilippines Is generally
larger, especially in peanuts, cassava, and maize. The amount of AFB1 in 
raw or unprocessed peanuts, cassava, and maize is also significantly
smaller than the amount of AFB1 in their processed' products. ' Mass spectral
analysis of the material obtained after high performance liquid
chromatography separation from food samples confirmed the presence of AFB1. 
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(AS) See also 0031 0034 0112 0114 0115 0116 0117 0118 0119 
0120. 0121 0122 0123 0124 0125 0126 0127 0128 .0129 .0130 0131 
0134 >0136 0137 0138 0139 0145 0149 0161 0162 0164 0170 0173 
0182
 

. .. H02-.Nutritive- Disorders in Humans 

• 0111 

283194 MOHAN, V. ; MOHAN. R.; SUSHEELA, L. ; SNEHALATHA, C.; BHARANI, 0.;
MAHAJAN, V.K.; RAMACHANDRAN, A. ; VISWANATHAN, M.; KOHNER, E.M. 1985. 
Tropical pancreatic diabetes In South India: heterogeneity in clinical and 
biochemical profile. Diabetologia 28(4):229-232. En.,-Sum. En.,- 29 Ref. 
(5 Main Road, Royapuram, Madras 600013, India] 

Cassava. Biochemistry. Human health. Malnutrition. India. 

Clinical and biochemical studies were carried out in 33 patients with 
diabetes secondar to chronic calcific, non-alcoholic pancreatitis 
(tropical paroruatic diabetes) and in 35 Type 2 (noninsulin-dependent) 
diabetic patiants and 35 nondiabetic subjects. Despite lower body mass 
indices, only 25 percent of patients with tropical pancreatic diabetes had 
clinical evidence of malnutrition. There was no history of cassava 
Ingestion. Mean serum cholestero, conon. was significantly lower in the 
tropical pancreatic diabetic patients (P less than 0.01) in comparison with 
the Type 2 diabetic patients or nondiabetio subjects, due to a 
significantly decreased conn. of low density lipids cholesterol 
(P .ess than 0.01) and very low density lipids cholesterol (P less than 
0.05).' Basal and postgluoose stimulated conon. of serum C-peptide were 
highest ir. those pancreatic diabetic patients (n = 11) who respondsd to 
oral hypoglycemio drugs, intermediate ,in the majority (n= 17), who were 
insulin dependent and ketosis resistant, and negligible in a small subgroup 
(n = 5) who were ketosis prone. The occurrence of microanglopathy in 
pancreatic diabetic patients was common and similar to that in Type 2 
diabetic patients. Thus, tropical pancreatic diabetes in South India 
appears to be heterogenous with respect to level of nutrition, severity of 
glucose intolerance, B-cell function, response to therapy, and the 
oocurrence of icrovascular complications. (AS) See also 0107 010C 0116 
0197 

HC3 Animal Feeding
 

0112 
29524 AGUILERA S., B.C.; ARROYO L., A.; LOPEZ, J. ; AVILA G., E. 1984. 
Harina de hojas de yuca (Manihot esculenta) come fuente, de proteins en 
dietaa pars pollos de engorda. (Cassava leaf meal as protein sourcein 
diets for broiler chicks). TMcnica Peoumria en MHxico no.47:9-15. Es., Sum. 
Es., En., 12 Ref. [Centro Experimental Pecuario La Posta, Paso del Toro, 
Ver., Apartado Postal 898, Veracruz, Ver., M6xico] * 

Cassava. Cassava leaf meal. Diets. Poultry. Substitutes. Feeds and feeding.

Mexico. 

Two expt. were conducted to partially replace SBM for high and low levels 
of CL. with and without oil supplementation, reap., in sorghum + soybean .+ 

fish meal diets for broiler chicks. In the 1st trial, high levels (0, 5, 
10, 15, and 20 percent) of CLM were included in isoproteic and isooalorio 
diets. Data obtained at the 9th wk. of age indicated (P more than 0.05) 
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that levels up to 15 percent CLM did not affect growth. Feed intake washigher (P less than 0.05) in chicks fed CLM. Feed conversion significantly 
increased (P less than 0.05) in diets including 15 and 20 percent CLM. Inthe 2nd trial low levels (0, 2, 4, and 6 percent) of CLM were inoluded in
isoproteio but not isooaloric, diets.. Data obtained at the 9th wk. of age
showed (P more than 0.05) similar results for all the parameters studied 

011329369 ALMEIDA, E.X. DE ; SALERNO, 'A.R.; MENDONCA,' R.; "TERNES, M. 1987. 
Parte a6rea da mandioca na alimentacao animal. (Cassava orial parts for 
animal feeding). Florian6polis-SC, Brasil, Empresa 'Catarinense de Pesquisa
Agropeouaria. Pesquisa em Andamento no.75. 4p. Pt., 3' Ref., I. 
[EMPASC-Estacao Experimental de Ituporanga, Caixa Postal 98, 88.400 
Ituporanga-SC, Brasil]
 

Cassava. Feeds and feeding. Cultivars. Dry matter. Timing. Cuttings.

Digestibility. Produotivity. Forage. Brazil.
 

An expt. was conducted in Ttuporanga Exptl. Station of the Empress
Catarinense de Pesquisa Agropecuhria (Brazil) to study the effect of 2
cutting, heights (10 cmnfrom the ground and at .the 1st branching) during 2cycles on the quality of the aerial part of cassava cv. Mico for potentialusein animal feeding., Trials were carried out during 4 different seasons
 
of the year: Feb.'1986-Jan. 1987. March:1986-Feb. 1987, April 1986-March

A1987, ,and May 1986-April 1987 ; cas.4ava- was planted on Nov. 2, 1985. Resultsare only available for the 1986 cropping cycleand show that DMcontents of
aerial part., were 18.0, 20.3, 24.9, and 24.0 percent for Feb., March,
April, and May, resp. DM production/haincreased with later cuttings and

when carried out at 
10 cm height, but CP and digestibility decreased. Based
 
on these results and taking into account that effects on root yields have 
not been measured yet, the best cutting treatment for increased
productivity levels and forage quality is that applied during the Ist days
of March and at 1st branching height. (CIAT) 

' ~~0114 . ..
 
29158 BUDHAKA, B.; ITHARATTANA, P.; OORAIKUL, S. 1984. Economic analysis of. 
the use of cassava product in livestock rations and its market prospects;

cassava/nutrition project. Bangkok, Thailand, Ministry of Agriculture and
Cooparatives3. Khon Kaen University. International Development Research 
Centre. 76p. En., 24 Ref., 1l. 

Cassava. Diets. Poultry. Swine. Feeds and feeding. Costs. Marketing. 
Prices. Substitutes. Thailand.
 

The economic possibilities of using cassava 
for the animal feed industry

were investigated using linear programming and a least cost ration model,

based on data from the Khon Kaen U. (Thailand)/International Development
Research Centre (Canada) Cassava Project. Results suggested that 
cassava-based rations are economically viable and price competitive with
major cereals and grains available and used in the livestock feed' industry. 

4Among 10 cassava-based feed formulae applied for different age intervals of

poultry and pigs, cassava could be substituted for other cereals in all
feeds, except for layers 22-24 and 4;-66 wk. old. More attention should be
given and actions taken for the extensive use of cassava in the feed
industry by policy makers. Cassava-based feed can play a more important
role inmarket opportunities that exist in Asian countries; specific
recommendations are provided for Thailand, especially regarding cassava
mixed ration testing, and information and technology transfer to livestock 
raisers and feedmiller. (-AT) 
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29464 CARVALH V.D. DE KATO, M O S.A. 1987. Potencial de utilizacao da 
partseabrea damandioca. (Potential utilization of the aerial part of 
cassava). Informe Agropecudrio 13(145):23-28., Pt., 19 Ref. [EPAHIG, Caixat. 
Postal 176, 37.200 Lavras-MG, Brasil] 

Cassava;-Animal -nutrition."-Cul tivarst 
content. Starch content. Harvesting. 

'Uses.--Composi tion.~ Loaves, 
Timing. Brazil.. 

Pro tein .... 
.. 

Aspects Of the potential utilization of the aerial part of the cassava 
plant for, human and animalnutrition are reviewed. The physical and 
chemical characteristics of cassava aerial part and the effect of var. on 
its chemical composition are dlrqussed; in general, the upper 3rd of the 
plant and the leaves produce hi'gnl prntein hays (20.00 and 24.98-31.90 
percent, reup.), and the lower 2/3 produce high starch hays. The effect of 
harvesting age and other factors (pests, diseases, and nutritional . 

defiolencies) on the chemical composition of the aerial part of the cassava 
plant are also discussed briefly. To obtain high protein hays from the 
aerial part ofcassava, the upper 3rd of the plant should be preferred and 
harvested 12-16 me. after planting. (CIAT) 

2 

0116 , 

29467 CHAVES, J.o. 1987. Extrato proteico das folhas de mandioca. (Protein 
extract from cassava leaves). Informe Agropecukrio 13(145):47-52. Pt., 21 
Ref., Ii. [CETEC, Caixa Postal 2306, Av. Jos6 Candido da Silveira, 2000, 
Horto, 31.170 Belo Horizonte-HO, Brasil] 

Cassava. Leaves. Protein content. Human nutrition. Animal nutrition. 
Timing. Nutritive value. 
anatomy. Brazil. 

Composition. Analysis. Technology transfer. Plant 

The extraotion of the protein fraction of cassava leaves for use as a low 
fiber protein concentrate for human and animal nutrition is reviewed. The 
chemical composition of the aerial part of the cassava plant, as 
influenced by harvesting season, and of different parts of the plant is -

discussed. The general process of protein extraction from cassava leaves is 
described, and the nutritional value of the protein extract is discussed in 
terms of amino acid composition and results of biological tests. The stages 
(maceration, extraction of a raw Juice, filtration. anaerobic fermentation, 
concentrate separation, and drying) and the equipment required to extract' 
the protein fraction at the farm level are described. (CIAT) 

. . 

0117 
29441 CHRISTENSEN, K. 1986. Influence of difforent dietary concentrations 
of linoleic acid on the essential fatty acid (EFA) status and functional 
characteristics of porcine hepatic and cardiac mitochondria. Comparative 
Biochemistry and Physiology 85(2):419-425. En.. Sum. En., 43 Ref. [Royal 
Veterinary & Agricultural Univ., Inst. of Animal thysiology, 
Thorvaldsensvej 40, DK-1871 Frederiksberg C, Copex.hagen, Denmark] 

Cassava. Diets. Swine. Feed, 
Animal health. Denmark.. 

and 
' 

feeding. Fat content. Animal physiology.. 

The effeot of different dietary coan. of linolei'. 'acid on the essential 
fatty acid (EFA) status and the functional characteristics of hepatic and 
cardiac mitochondria was investigated in pigs raised forO140 days from 10 
to 105 kg live wt. on their resp. diets. Conan. were 0.2, .1.1,. and 2.1 
percent of E in expt. I and 0.7, 1.6. and 2.3 percent of OE in, expt. 2. 
The exptl. dietincluded CM at 300, 202, and 204 g/kg for expt. . and 201, 
203, and 205 g/kg for expt. 2. As judged from the ratios of 20:3n9 t 
20:4n6 af hepatic and cardiac mitachondrial total lipids, the pigs 
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rec,,Ivi ti 0.2 perenti of dietary GE a- Ii nolel t acid were EFA-deficlont,
•while the ji a rei i 0.7 ;percenut of' diu tal-y GE a; Li nol eic acid were on 

the -orderl i Ti of FFA 'cti Ci ru-y. Mituchondrial pirotii o yield and the 
func tom'-:I: h:. ti'l ll atic cardiac 

with 2 : til:Lt'2 (yi-uvaite ;i ti Io arid .3uCcinrhte in the piefence of
 
iot,..liorie) ,'i,.,I 


kth heptt alil miltochondr ia 

(p eater than 

diff.-vitA ji Il'y '0h.-n. 19 f tioleic 


pt i f -- nt ly H 0.05) affected by the 
aoio. Thiie Indin&,i indicate a !ow 

ttLio'fVt' of 4h1 a' i';.tjoii/t cp.tticn atlivity of tile 

2767 C ! , ,'CI It., , A.. ; ' E' , d. ; PtInTO A., 0. 1986. Valor energ6tit o
del1 l .di y, - 1h!<t l i .Lt oi ii di cl lo.. ( E er'v value of cassava 
I'oliI, fo I ,- 2-lt ticko1:: ). Act a CitInlifica Venezolana 37 :83-88. Es., 

<iim.. '::1., i. , IP1;J.f. [1 cl t . d Teecnolopia de Proc(:,ioi ; Piol6glcon ' 
Ill i) ('i , i ,i i I'o ivar, Apavti't de Io:;tal 8061;9, Cariiean, 

Ca:n :, a " i < t I,:. i.ut . l'ruii!Ii . iiictI:. V.'i,'''utria. 

IC' ] ,' I" ei ','y ntLally vi'claelng
cli iz' .,t n-t at'', ,oy rl n' ti' ,wilg .V.,a e i' c 'hio:: ili't: with 3
 
letv-i:; of :, I ,i (F idh 
 ; r ' tt wir. l'ed to mal iei8iiek
 
( el i-l 1 ) tu!'? li1I :. i it. 
 ; i .. i- l tchedwitIh 0.116 percent
 
met. t 'H tIt : I 
 t . a, that t , iddit of,l" -a:-:1,1v; fCola g-,' uj to a levw l 
of 8 ';l.uii] I ;, t <'I fit y i Ic-ti. i, tffiet-rx.y,iati, feled PF , and 
ItnerFy lit I I I :, r. o,Iwtw h I(k: : n; Iuliapeu ;IvcneiteA a high ME 
value (4;.110t /g ,iOiOl . t-ha,I I t/ y. 98 oircent. of the 0E of the 
follac- (11.1)0i / ) w,,: i ] Pt.A t l : ilirIiCatt d thatt a:lava
 
foil ap', 
 i a t t "il-' !r: olfi d. it, r::t Ii cilicken ratio,:; could be 
tvmo, t . (A:') 

'', ('lllj'I'A, I'7-LI, :%M.! 1985 . Aplovtit/lfuento> I'iir do' indioca C fl' elo 
6,l {ilvfvoZ in~t-'f-'A~ :;i r.," t i ql l:;C At- rot em v:li ( Ilto o aicaballieoO 

([J!.:(. Qf' ti::111 k ( h illt Lltl7l illtt-t~t:ll 1'1((! bi-ill Ill pf'OW irlI and 'f nli!1htng pig
 
flut' itioni). T',.-ct-! o. !( la-<p I
, t1 a 1 F I ii,,e i t, 1 va :; ] '-, v ~C,":t 1 e ri or d e
 
1l', ,t 1t tII~i1t Ltl;" 6- '>: d7, Ui~ t : d c -h" Faulc0. 173p. Rt., Sum.
 
I'L,, Ev.,, 'I i fief',,I i,
 

Cj.,-*",lV,!. C;I: : ,lVct U I,, , ' h ' } l v'd: ;lilt fevdi hg,. ltnJua;tl niutrition. Piets3.Cai':;tct. hip . 

+
!,t~tl;] V,.i:: of tl ,Illd 'l''ic- W41?,11!l:o ill : ~'(,~' dietl;, for'
 

k',ow-'nfig rid f' l :l h: l , [Wq t -:w~l Ia g - h t :W
A.]tt 1 , ' '.wi !,I .t o ii h l- t i i : of' body wt . i r) 
.:e Dtn'ocvr~o~l! H-d : lotcr Ii if 3 x 2 

I'ictor-i<tl (3 le' . it" (1 : h ri ! lh tV,-. ,I o f vie IIa v(-l:i,:A nL ir.,ize-sloybeanl 
is: tilet(! a d u . ill a (,(mp~letcly I'm o i 'td bi(,k d af.<d n wJLIh 9 
tvfeattIlt~llt.:; 

- ai'z-: oy at;r!: , t 1 lti~ d.f~l iT!".;, 'l t t it : wer C' a.l; f'Ol I ows: T1 ,; tr!it.o 

tircen ).ice b -9h:1, 5 . i-rc1L) CMr.nd 15 : 1,rcent rOo, bran; T6, 30
 

ILel tit , d 15i ;, ii t1 til ; T7, 30 vice bv,[ ; T8, 15
 

t! II' it ;I, nIt- CM;r Tr3,- 3 0 i n CMi; Ti i,15 

al. 

I-Cfrelt CM<alld 30 ptf'C"'It v'ice Llml; l irviT , 30 1vlicet bl'r . ClMi m v! veti CH- ;lilt 30 )uveeritrec i..d iid 

14 t1'ent CI if. rccwii-[! iei. (ii.- -! . 29 body ) I'l dier ets
 

i.- riit-l. t el a i i4 maintainirn.g 13 and 15 
kci wt. anid , ihlnf 


(52.29-,-3.47 ;jliy wt. ) , ve:/ . Ihe dietf; 
wv e nupp-emented with 

Vlt.;iinl:,
daily fh d

ll , Irl, il,ioti(-:,. ;in It) tile gi-owling pha: ol m ;li anltloxidantl.Jt i.k, w) 'II byCH ( l, 'y than 0.01) and rt:ce bian (P
:cth:ln 0.010 but, tho w(ro 1no Ificits, of' 30 inpedint o n av. daily 

Fain arid flt-i:gii; rat[io. Av. daily n P less' than 0.01), daily eed 
I tark, CAi(]fee0 'Ii Ii o (L e: than 0i. 05 ) were d iened when icei 
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bran was added to finishirig diets. In the Frowing-finishing phase, av. 
daily gain wa.3 depressed (P less than 0.05) by rice bran. Daily ration 
intake was lower (P less than 0.05) when CM and rice bran were added to the 
diets. Feed:gain ratio was not affected (P more than 0.05) by these 
ingredients. Up to 15 percent CM in the diet reduced loin-eye area but an 
increase wa:; observed in back fat thickness when the diet contained 30 
percent CM. Thus, rice bran and CM, alone or mixed, can be used up to 15 
percent. it diets for, growing, finishing, and growing-flnishing pigs. When 
rice bran and/or CM represented up to 30 percent in the diets the 
pe.'formarice, loln-eyo area, and back fat thicknessi wpr,' affected. 
(AS iOextvact) 

0120 
, Ws IEVAIA}f, M.C. ; RAJASIIEIIIARGODA, r. ; S0h, Y. ; GOVINDAN, R. 1985. 
Growth and ,,ilk production in Sania cynthia ricirn Doi-duval fed on four 
different, host plant:. Indian Journal of Serl i eultue 214(1):33-35. En., Sum. 
En., 1 Ref. [Dept. of Sericulture, VAS, 6|VK, Bangaorc-56C 065, India] 

Ca,;n;ava. Foed:. and f't-ud ig. Ca:sa:ialeayes. Anirrial nutrtition. Insect 
bioloy. osez. India. 

Chatr:gem in the larval wt., silk productiorn and oilk gland wt. in relation 
to 14 hos;t. plarits; of th- eri n;ilkwormi (Includi ni, cassava) ware evaluated and 
qu;ntit fied. The :tudie:; conducted on the 5th Instar" of the silkworm (white 
race) revoyal ed t htI, max. larvail wt. and max. silk gland wt. were recorded 
when fed IHiciru:; ocmurni (14.6118 plu: or minu:3 0.617 and 0.926 plus or 
minu; 0.151, rteap. ) whil the lowest vlues were recorded on casr'nva-fed 
s;ilkworms (1.861 plus or sirius 1.099 and 0.1416 plus or, minu:' 0.312, reap.). 
Cocoon wt.. and shell wt. were ;tlso may. orn R. communis (2.116 and 0.292 g, 
res.. ), followud hy can'iava (I.F8s and 0.250 g, re:3p.). H. cummunis was 

, .'I to be' the est hosit pl tnt. (CIAT) 

0121 

2c1153 IDKVlKGCWIlA, hAtPtPA, S.K. 1986. TrueG. ; ;.. St)ASIHIKUMAt, 
Mnetat-, lisl e ner1.y value:s of ;:ome feecistuffs ir rhickenn. Indian Journal 
of Poultry Scie ice 21(1) :29-31. En., Sum. En., 9 PRef. [Dept. of Poultry 
Srierce, Univ. of Al'i( ultur'a) Soleren, Panalore-560024, India] 

Cass,;ava. Artmitl nutrition. Fuultvy. 11gtentibility. Ca:ssava meal. India. 

Pale broilera 6 wk. oll wert- u-ed to mst!j-rnte the true ME values of 
aiolvent-extracted 0u iso tia aby:;.inica seed oilmeal, aolvent-extracted 

Srnflower oil rriai, ma is, oilmies!, ,,ilkwor'ri 1:ulae meal, meat meal, cassava 
put p. f;r:Iourll, ei!:i:e, Leucaenia leucocelhal a leaf mual, and lucerrne leaf 
1,rotel r, c er.tr'ate. The ro:;p. values, were 2266, 2108, 2702, 21135, 2326, 

106, 3513, ;'659, 9 l, irnd 3225 kcl/kg. (AS) 

0122
 
"N,471(51.IA, C. 1983. thyi treataer;. ri sstaw for goats and
ycal of 

rheoj ari the rl j on:;e to :ub:Atitlutiof witIl. vair'itble levels of cassava 
(,althot eal tnr:, Crants ), leuceina (leucaena leucocephala) and gliricidia 

(Gl'ivlcidia nsoultta) for'ages. MARtDI fe: arch Bull etin 11(3) :272-290. En., 
Ros. Mrl., El-, 23 rf. [Ma]ay:sian Agricu]tura Research & Devclopment 

in t. , crdaiig, Selarigor, Matsy ia] 

Can:nova. Cans-.i loavesI. Dab t, iltutes. Feods and feeding. Dietary value. 
Animal nutr iti.n. oats.i ttheop. talay sia. 

The reslts of 5 balance studies with goati and sheep are pr'esent~d 
concerning the utilization of rice straw, treated or untreated, and its 
substitut.ion with cassava leaven, Leule r leucocephala leaves, L. 
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leucocephala leaves plus stein, plus pods, or Gliricidla maculata. Feeding 
freshly collected rice strtw vsr. stored older- straw increa-,ed DM intake 
with older straw (6.3-55.2 g/W(O.75) kg) compared with fresh feed 
(40.5-41.0 g/W(0.75) kg). Goats significantly coMMMed more DM than sheep 
(P less than 0.05), and the digestibility of crude fiber and ash were 
significantly better in the older !,traw (P lenan than 0.05). Wetting the 
straw at 1 kg/liter of water reduced PM intake (59.9 Wr. 51.6 g/W(0.75) kg) 
and DM digestibility significantly (P less than 0.05). Feeding chopped 
straw was aroioeated with increased CP digestibility and II retention 
compa,,ed with long s traw. The ,.12 content of fren:rh (chopped), stored 
(chopped), or' long rice straw were 6.09-6.19, 5.39-6.04, and 6.39 tl/I:g, 
,esp. Substituting rice straw with1 33-311 porcent cassava leave:
 
significantly (P les than 0.05) increaned DM intake by 34-37 percent and
 

al: improved the digest' bility of OV, Cl, crude fiLr, ether extract, and 
N-free ext ract (P less; than 0.05) . tubttitutirig rice t raw with 30 percent 
of either a:;niova or Leucaena leave , Lou caeni leave; plus at ems Plus pods,

"-or G. maculata 1ave gave no di Iforer e in PM intake; however, there were 
igriiflcant dfffreni,n: In OM, CP, ether extroot, and N-free: extract 

dl entbiiity (P les: than 0.05). Dietary eneLrg'y nupply, N, and mineral 
tan arce iridicafted! that,, in all instances, the effect of the substitution 
wi:; to ir' ea0e dietary ME, N, and also mineral :upply (Ca, P, and Mg). 
Th rc:;lt:; o'mIhror11liiZe the feeding vzlcuc of especially and Leucaenacas sava 
Ioirv en for i c, 1revirg tire dietary quality oi' basal roughage diets- for' 
vmminartM. )AF 

0123 
29521 FADBL1K R. ; FELLA CASA, G.; ROSI, M.A.; BERGONZINI, E. 1985. Uso 
della manin, a riellingtaoso del nuino pesante. (Use of can.ava in fattening 
of heavy pig) . Arrnali dll Istituto Sperimentale pci ta Zootecnia 
18(2):139-152. It., Pun. It., En., 21 Rut. 

Caswavo. Nwire. Protein ICN content.Piet:.uhtitutor. content. Italy. 

80 largeA trial wan carried out with L axarocr White crossbred pigs (40 
barrowL and 110 gilt:;) to c np; re ,wl dietr;, 3 of which contained 
pelleted caornava (6.51; jkrcirt crude fitr', 5.52 percent ash, and 113 plrn 
tiCH) . Dicta wore (a) control, (L) 30 percent cassava up to about 100 kg 
and control dilet from 100 kg to ;i1aughte!' wt., (c) 30 percent cassava for 
the entire period, and (d) 75 perce nt cassava for all the entire period. 
The feed woio. weided daily, fed wet at a 1:3 fieed:water ratio, arid weekly 
adjusted up to the resnidue appearance limit. At about 100 kg live wt., the 

protein cortint wasi modified in all diet:n. Initial live wt. and at 
rlaughtering won about 146 and 152 kg, reap. Pig wt. wa:s re~or'ded at 28-day 
interval i. Sectionring of cornses wan, carried out 211 ih after 
sluughterirg. No signifi cant differences were obs'erved ,mong the groups 
il :iv. daily live wt. gain arid in drei;: n,: percentage, percentage pluck, 
prcenrtage ha, lot r, 1Iean cutsr arid fat cuti longrisnimu' dorni area, and 
back fat thickness. The conversion ratio wan lower in the gi oup in which 
can.sava has beun a-b-ritituted for tire control diet after 100 kg live wt. The 
use of' thi.s type of cansava does riot affect fattening performance. Sex 
significantly influenced most of the carea.:;s characterinties studied. (AS) 

0 14 
28317 GERHARD, I. F. 1986. Aprcvuitamento integral da mandioca na 
alimontacao don+ :ulinos. (Integral utilizatiori of cassava In :wine feeding). 
Vera Cruz-RS, Dra-il, Fmpreaa de A.-ni:,tencia T6cnica e Extensao Rural do 
Rio Grande do Sul. 31p. Pt., Ii. 

Cas-ava. Casn.ava roots (vegetable). Swine. Diets. Dietary value. Animal 
nutrition. Eccncnmics. Drying. Technology. Brazil. 
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The utilization joocca:; of cassava roots and aerial iarto, for unall 
farmers, as an alternative for feeding pigs ia described. A table 
formulating casnava-baced rations (-nitlal, growth, and f.nishing) wa! 
evaluated in a Group of 9 Landrace piglets, weaned at 58 dayn. The gains 
of the anil a in the 3 pha e:3 were 0.4111, 0.814, aid 0.685 kg/animal/day, 
reap. The coatsa of production of (1) cansavi chiij 'lour, t2) bran of 
casgsava aerial (3) bran, (1) ground millet, and 5) a!-rta, oybean 
polyvitamin product. Tie coata of the following rationn are given for each 
product: initial t!ooetlc, I cti c 0 a1wial, growing domceAtie, growing
com,-roia.., firdi:hing dom-ec tic, and ffldJIci ng; comnr cial. Dia gran of the 
drying ov Ln for ca:;avwi aur al I trtsaand rout:l are included, with details 
of material: ucod cid th coa3t. (CIAT) 

0125
 
28561 GONZALEZ P.., M. 1985. L:a -mindiocaon Iz Cormu-.cc16i de lat; racione_
 
alinei~tlelas. (Cac;Sava in thO. formulotion of f'jd rations). Avanoca en
 
Alirr, ritaci6n y flMjora Airdl 26(6-E) :22.-229. Eo.
 

Cacava. Cas:oava f'1cur. Fed . and feuding. Diet.:;. 2w ine, oultry. Coats.
 
Subntitutes. Spain.
 

o proegrasnni rIC, cr-c to 
ea:ava-based rations for igs mnd poultry acd ci.;a ro, them with the 
tradLtic 1i cereal-baed rationc (e ptecitd 1y icrl-1 y in tilt EEC) in ternc of 
th-ir nutritional value ald co:;thto riof it ratio. Oil the bna i:a of the 
b, ley-based ration for pig, rCueding (ME 3000 Kcal/kg, CF = 10.5 percent, 
cride fi be 5.0 j-creCOt, i , i m cyy = the 

Ulng linear cxrciue: arec -erltud fuilatil at, 

0.3b, i t, -t r;tioe 0.39), 
cost of a cacova .oyi,-an ration at th i. CI levQ! (10.5 percent) 
could to further reduced Iy), lilltl']iiw I + Viatior. at, the :atne 
CP level. A cai:civa-bac d ratiol, :li r it rad'. t'il,-t ortent (5.0 
jimrcenit ) to that of lctrlcy, wa, e ,il tl i ii th mixl urcC ca ava + 
coyte-an arid cassava + 'uniflowl.f 

, 
a .

1 
1 w,- t i t' . anWr : !;A111 Therefore, 

isocaloric ration at 3000 Keal/kg wi,: jr.elarud u- in tlii; n P xture, 
indicating that caccnava can b- u4ed it. th fo irulAtloi ,' f ratlion: at 
lower co;t:, ic tiore of cer- ra iOl;., A fin l exerlci ze, ucing 
variou: irg,,'.di lt ; in p14g and Jul try fetditall Y'lItion;, deo n ilt d that 
deficit ely, ald e: eci ally Itr lti e a--e of l'tttr lirt, tig:., c avi ',: are 

.1 gnl ican :tw : a i inin(orl orated iito tilt, ratin. (CIAT) 

0126 
27636 LOUGNON, J. 1062. Utliza toin of acc:,ava a.r a coulrce of ererpy in pig 
feeding. In Jainud en, t.R. ; t Ar .Pi., edl. Alan utraiacaan Aritmal 
Sctencc Corigreca;:, 1., Serdang, --1crgor. Malayala 1980. Anlral production 
and ealth in th t-opic,;: proceoding:,. Sl- rigur, Malayrla, Onveriiti 
Pertaian ccyi a Prtc;n. I-p. 293-299. Fin , Stun. En., 30 He-. 

Can!3ava. Feud.i and Ceeding. Swine. Sulisti tute . Ardwal nutrition. Dietcrry 
value. Dita. Malayita. 

A literature review of work carried out dunring 1967-77 on ca:awava 
nubatitution for cereala in pig ceeding in pres;ented; dati are also given 
en dried casc-ava root compoitior energy value of cao;ava for pigs, and 
digesti bility of cassava diets on growing and early ieaned piglets. An 
expt. compared 5 dieta to study tho influence of a DL-met. supplementation 
in a 50 ercent caacava diet, deficient in neccsaary S amino acids. Piglet_
weighing 20.7 kg and 72 day- old were ured to calculate feed consumption 
every 7 days until slaughter wt. (97 kg tody wt.). No slgrdficant 
difference wat; found in feed conversion between castrated males and 
females. Tho addition of net. Lit levels of 0.08 and 0.16 percent 
significantly improved perforimance. Although cassava can entirely replace 
cereals, tallow has to be added and the level of soybean and wheat bran 
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increased. Catunavil offerat potential as a te!ed constituent for fattening 

01 27 
291411 McAI.LA1, A. 11. ;W ILL(AMG, A. P. ;COCKBIURN, J. E. ;GRIFFITH, E. S. ;LElVS, 
P. F. ; SMITH, P. H. 	 1086. Tit, vffc Ito f (H ffere'(nt J0oroe. Of'rnt roren 
ouppili eti tio n on the ItM viamn ral rlew 3 of oirgani e ma Itei- and different
 
nitirob nooll 2(,lltitu,nt_- inl -Lvev,. Ar~chi%' fmar iere'ne1'l
 
3601i-5) :'409-l11. En., E. le., lRo., 28 I;eC. [Ardml & Groo.-sllnd
 

lenlllareh loot.. 1o'o i titil Al~le i hdCI,-1Nt 11 	 Ilill an 

feedi t. Iu 1l 	 b It 

deglltiikl1 Wl.v The,I) 1' vil: ('01il. I T _Ic 3113. f III 1(3 i r-3,01l3 1. (I'1l). 

lIA'I I :I VI iI I ~'ltI I ~l1 1 O l 6e 1rill, -L('1i I- t ' I i~ ~ ' 08o Il) C 1 .3(, 'i fo 

,01' (l'111. Wh 6 tt ilf I,iL1 18 I; ofI11Iin1 V-dL1low3, 


(35); vlb l i hd3*(l,~tv 'In 1 31b it)'l. i ['hull to (IX' 1
Iddedty t vt 'i 

3,1(2 cl ept hy ' vt I )-awt 0. u F i['3'Ii
1.-u' ill]c3 V. va1l.,. (1 h CVIIIay 

b7tOI3 MEt13 1'a' 3.I 0 Va 13 ie.: , I- 04 (t0o3 '1(33 1 I1 . 0,3111 11(331. .i10121.3I 

pol ethy1, 2,l2 1mi 4.(3 vll1i-II'. 1 IIN , XII '1t1'3 '3 ,r' 3'I311'liC1 fz'o:: lt 

(35),x 1 1(11; 1ado31111 li'.131(31113'A 1It (±1'l'ox. ox., 	 10/h 

l L 'ItI,'311 n OO 1tly 111 jj IU d'd ' Contvc 1'1( i I '3I- (013 1th totl 

13the A,3l1,l30131 C Of! I 11i [itI'11'll. 1,331l.I 011 3 'I eVII 11H deiel l ut1I: 

l~I)ll] I 35) 1 ( rC11I-l 	 I', of30 (1.30 ~,2 l 31131. 3,I ril, vu (1' 3 ee 1.ite2, an 

0.35. 118113. 13 l ;IlN1 ilAum II AI )31 3 1 ' D3, 26,~l t131'] 2 y lI'.: 	 I 1eonlii1 (0.33 vll,1, 

/a y f'o r. il, I t.o 1', 2,iI. , Il (I I 'vi-3 I o l (01111 1, ll tIdi ., 0'VIl10, wfo (3 5 1 la 

['Al' :1 i '!l v6 (1:31], 21 1 ( 3L 11 (11yti, td 3303 11 T de V i ;If''01l 111/3t)'t, Vol : li I- . 113 

coflo 1 nil oi Villtin ei fvowere IT~n 1313, I( fl, 13,(11 hi'l i t.11'l .01) 1:111 C3131 

11102 0 (35),;i: 1,; . i','I _, 1 U. t ( e.' , ' t , 1 F nL(! ,k , 	 0 , 7 .e1ltil 0Il . 3 1 o l'I! e I 00t 3, 

Ot1, 1 1 ovvI : I-8130(11 l, I it t yd (-1 ot dwer) 0.'7 15 150, ill.18 and1? f ' 

dletay 1ov2,i3,: 1,d I, 3, an 4l, vl;~ 1, C 01 o t% f Id Ifjl (3512e: that(3)10a0ri 

(1.20 	 0.vu2, 111, 023, fand 11113 , , 3c, 1111 4, olp dvivtue: or-IMA ti 2,1w: 
:ill 1~'] k-1111l"I0.101)3aI]were 1101~l~t~l A0 113 IIA hLIH-P. 113 t. el thll 

based) ol 1 -LIlA ). 1581]. l t (1'n Ill io Jo(. 1', nof dI iv (la 
n10t1 l~l (I-h~ll hal!t.II CM~fdl'.3 W(: 15.11( 15,3111 11229 111, aAd forI 
vle of 1,l 3 nd31 0 11 ~ Th '1331 [oiI('1 of ('3103(1V1 ;5AG t2-2a T,300 

3 P~ 1% f~ t3C',u do(l Iie 

-v ) 
intlo . 111Clliuul pI,';1-, l3'I11 Iolo do Agi'] 111 0.11dObio11813(31101' 

Cu] 1:; .c1 	 t lerC3oand were 	 !,riiv'.111113 v331yl1(' l- Iell bAlle Dry-

26r0iU',1 1 l111,r11'. 011984IPE 1.Valtr wvitio. JOl n V kheel Stia.CMd110K Leae 

atll , 11 rlid ~ i M ri ot w u u ta C-n ,) e . A.1 -2 . ( u t t v 

valuehay ofa(: of' tilt: ieva ito a~aa v A 2 8 9B 	 .T", 

http:hal!t.II


To verify the nutritive value of hay and silage from the aerial part (total 
and upper 3rd) of the cassava plant, cv. IAC 12-829 was planted in 1981 in 
Curvelo (Minas Gerai., Brazil) and the aerial part war harvested at 12 me. 
Hay and silage were made and aplarent digestibility trialsi were conducted 
with ramns. PM, CP, crude fiber, soluble earbohydrate, Ca, 1, GE, and pli 
were determined. PV-icontents were similar between the different hay 
sariples- and letwTeen the different iilae amples. of the uppergo Silage 
third of the plant shcwed higher CP and Ca values and the lowe:t. crude 
f'il"Ircontelt. P content- and GE values were similar if- all thlie 
tr !t.et,;. Th: different hay -arilles showed similar noluble car'bohydrate 
compo:-it n; tl, :;ia!:held tr-ue for' the ,l ages. pA valuer were in tile 
ir-it aeceptalwl, for a Lood s!lakge. To study the nutritive value, 20 rams 
caged in individual 7., tato i am at.alIs wore used in a single trial, with a 
ri:ndonied block exptl. d(: n anLd 4 treatments and 5 reiplicationsu. The 
vel untary intak, o" FV, di Lsti bIe PM, di E-:; .ible pro tei n, and digestible 
, ler y were dcttrllninvhd. h oefficiert of' apjarent digeitibility of DM. 
Cl, crud, fil,-r, d GE w1as il:(- deteirlieild aLswell aicthe index of 
nitr-itiw, vliu, N bla'! h,. :ilage of the upper 3rd of the plantlnd i 
:-hewrd hi-h('T v.1iueO fa-' ii I i-' t,. piiam .eir:c, eycept the coefficient of 
apparent i :ti1 iity (Lci tI baliice. The hay of the upper 3rd of 
the1 epl hiicjwr . tilf-, l ast 2 p',areter:-. (AN)nt :h f.:r, 

)903( tARTtilPNt, 1.8',.i iestioi diet: ng by13. Ti of contnii manioc 
yoiing r I-cwir I 1, .' rim I e:e,(idi aSd Ti-ohriciogy 12(2) :119-123. En., 
F1:. F.i, 0 [at i a li. 1in Shinfield,Ii,'C. It 1aam 1: i z1rying, Reading,
hG2, 9".1,f.:ntlanjo13
 

iv': i. Iiit:. i . ii ;md maillutltil. 'win:e. Feed and feeding. 
Dig -: t itilfty. Uitml inr-

Six i wit'. littf I t i tt -im1,- cii iItl II tI te 1rr1riai 11mun. Froj 20 
.'gl v,-wt ., th'y a'r £iv- ,' i-e:] i(iet:, contailtiri 0, 150, or 300 g 
ca v ,'kiFill , Pi-chf over ->It., with 10-day ,riods. Fleal digesta and 
ivece:w,r. ,'oli durin-g 1,.l t ii a loth Idy of' ea cheriod, and 

di'!: t iIty i,i,,nt. , - t(;!culI ti!, J y t I Cl ratio method.cI('f m'l 
Thlr wit, rno igfil ' t diff'qrterce: in th ilei.lor ovrall digestibility 
ofc 11, t or CP trtwCv r the dit,' C'O- i ninrg 0 arid 150 g''r , I, 

I i Th/- dit C- ng 300 g c'-l;:iva/Vk had lower ileali'on!t ai ri. 
d(lIl tibiI i t i d 11 mi rt ov rall di" il:1A ty than tileother, 2 dietsz. For 
tLi w ., , . i e, tic apj.'ent aborptjo ! of -reiry from the large 
irt, tiiti m'i~ri I1.7 prcmnt of tilttotal a:ioription, compared with 
3.2 pyrunt for L- i- wihthoi c-- ava. Thi- Ly ltartly explain the 
1'oor': ' fll i ' lt' w il : (i fi : ten ,,erved with cassava diets, 
flnrmlafte-d , tih, l:1: it -f'i. rt'.Y. (AS) 

El65lh , It 
mardioca ra 1 m ii, ti ii : j rll. f it of car v chips tid 

2 I EI l P. G 87. i I i :,acao d,!rao ji:m r r e:;duo; industrtais da 
(tit isa t i ava 

industrial waivt,:, iI, *_,t.- ed i g). Informr Agrcpcuarle 13(1145) :28-42.t, 1 

lit., 4o li'f. [FAI.J11, Ciax Postal 176, 37.200 Lavra'i-MG, Brasil] 

Cmasawil. ('roil ind f -- d I>,. CZUasava chit-a. Waste utilization. Nutritive 
value. Su1ibtitiit,:. P ot. ; ice:. Stor-age. razil. 

The use of ca:::ava chitl, arnd indutriad wastes in animal feeding is 
reviewed. Emphali.l i:1placed on their demical compo.;ition and nutritional 
valie, their u:e am: a means of mmlpplyine urea to bov ine cattle, the 
nutritional value of -ation:i containing cassava chips, their use for 
fattening confrined cattle and in the dairy cattle feeding. It is concluded 
that cassava chips can totally or partially substitute cereals, molasses, 
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and chopped sugarcane in cattle feeding. Cassava industrial wastes can be
 
used as energy sources in animal feeding provided that they are adequately
supplemented with protein sources and that transportation costs are not 
added to the product. Cassava chips can substitute maize or sorghum in 
diets for steers and dried cassava roots can replace rice in diets fed to 
dairy heifers. The use of cassava chips and wastes is determined by
competitive prices compared with other energy sources. Cassava roots can be 
stored for 2-3 mo. if cassava chipping is impossible immediately after
 
harvesting. (CIAT)
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294151 RAVINDRAN, V.; KORNEGAY, E.T.; RAJAGURU, A.S.B.; POTTER, L.M.;

CHERRY, J.A. 1986. 
 Cassava leaf' meal aa a replacement for coconut oil meal 
in broiler diets. Poultry Science 65(9):1720-1727. En., Sum. En., 19 Ref. 

Cassava. Cassava leaf meal. Poultry. Feeds and feeding. Diets. Animal
 
physiology. Dietary value. HCN content. Sri Lanka.
 

Eight feeding trials., lasting 8 wk. were conducted to evaluate CLM as a
 
replaceenrt for coconut oil meal (COM) in tropical broiler diets. Diets
 
containing 0, 10, 20, and 30 percent CLH that 
 replaced COMwere fed in
 
trial- 1 and 2. Broiler performance was improved at the 10 percent CLM
 
level; however, 20 and 30 percent levels of CLM 
 resulted in depressions in 
gain, feed intake, ani feed efficiency. Liver and spleen wt. (percent of 
body wt.) increa:sed linearly with increasing levels of CLM. Carcass 
pigmuntation values, a:3 measured by Roeit color fan, favored CLM-based 
dietsn. Res;ults; of trial 3 showed that broilers can tolerate a level of 15 
percent CLY without adversely affecting their growth. In trials 11 and 5,
supplementation of mrt. improved the gains of birds fed the 20 percent CLM 
diet but had no beneficial effect when added to the basal diet. All
 
responsue criteria were improved when 3 percent soybean oil was 
 added to the
basal or the 20 percent CLM diet in trials 6 and 7. Further addition of
 
met. had no effect on the performance of birds fed the basal diet but

improved growth of those fed the 20 percent 
 CLM diet. In trial 8, gains of 
broilers terxied (P less than 0. 10) to decrease linearly with increasing
levels of cyanide; however, gains were reduced only 14.6 percent at the
 
highest level (200 prir) of added cysnide, and there were no deaths. In
 
conclusion, the use of a 
 high level of CLM in oroiler diets is limited by

its, bulkines3s , low enerry concent, mot. deficiency, and the presence of
 
antinutritional factors. (AS)
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29512 HEXES, J. 1987. La yuca para alimentacl6n animal. (Cassava for
 
animal feeding). El Surco 92(3):8. Eq., 11.
 

Cassava. Develorznent. Feeds; and feeding. Cultivation. Economics. 
Resistance. Colombia. 

The importance of ca:;sava, particularly in animal nutrition, is briefly 
discussed. The adatability of cassava to infertile soils and low inputs,
its production of more calories per land and labor unit than any other food
 
crop, and 
 its resistance to pests and diseases are highlighted. CIAT's 
objectives in Latin America and Colombia are presented. (CIAT) 

0133

29466 TIESENHAUSEN, I.M.E.V. VON 1987. 0 feno e a silagem da rama de 
mandioca na alimentacao de ruminantes. (Hay and silage from cassava 
branches for ruminant feeding). Informe Agropecuarlo 13(145):42-47. Pt., 21 
Ref., I. [Depto. Zootenia, ESAL, Caixa Postal 37, 37.200 Lavras-MG, 
Brasil]
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Cassava. Feeds and feeding. Silage. Composition. Toxicity. Cattle. Protein 
content. Uses. Brazil. 

The use of hay and silage from cassava branches for, cattle feeding is 
biefly reviewed, with emphasi.; on chemical composition, toxicity,

preparation, consumption, and exptl. silos. Hay and silage from 
 cassava 
branches are excellent for ruminant feeding, especially if the upper third 
of the plant is used; for, an improved protein content, the stem:leaf ratio 
should be less than 1. A final recommeRiation is that fresh branches should 
be chopped in an aerated site. (CIAT) 

01311 
29030 UMOH, 1.1. ; MADUAGWU, E.N. ; ANOLE, A.A. 1986. Fate of inLested 
linamarin in malnot'isired rats. Food Chemistry 20(1) :1-9. En., Sum. En., 18 
Ref. [Dept. of Biochewziitry, Col lege of Medical Sciences, Univ. of Calabar, 
Nigeria] 

Cassava. Linamarin. Ani mal nutrition. Diets. Ani ma] heal th. Fwa 0iorkor. 
Riboflavin. Cyanoge.nic glucolsides. Cyarides. Thiocyanates. Nigeria. 

Pure llnAmarin at a dos e level of 30 /1O0 g body wt. was administered in
 
food to a group of Wi.tar rats maintained on vitamin B2-deficient,
 
sufficient, and excess diets for 5 wk. and to 
another group of kwashiorkor 
rats. Free and total cyanide, Intact linamarin, rd SCN level-, were 
estimated in urine and fece.s obtained at 0-, 24-, 18-, and 72-h periods and 
in blood samples obtained in the 72nd h after the drug had been 
admini stered. There was; no detectable cyanide or intact lnamarin in the
 
fecal samplies. Vita iin Pt2-suffiient and excess, groups of ratsn excreted
 
higher total and free cysnide than tihe reap. vitimin D2-deficlent groups.
 
Most of the linarrwi n was degraded after' the 1s,;t 211 h. The rate of
 
breakdown of the glucoside within 
 the 1 t 211 h was slowest for' the zero and 
half normal vitamin B2 stetun, rue;p., as evidenced by itn appearance in 
large quantities in the urine. The kwa:lhiorkor rats, or the other hand, 
excreted le:,s 'CN than the controls. in addition, their control group 
excreted mos1t of the (SC-) in the 1st 211 h while the kwas-hiorkor rats 
excreted the in the 1:1t rIB h. Dietary protein deficiency prolongs the 
time of metabolism and hence increases the toxicit'y of cyanogenic glycoside 
in the body. It is also:uggested that excessive exposure of malnourished
 
humans to cyanide could be a contritutary factor in the rampant cases of
 
tropical ataxic neuropathy. (AS)
 

0135
 
26357 VIEIRA, O.R.R. ; SANTOS, A.R. DOS 1981. Rasps de mandioca; racao para
 
o rebanho e ,'lcool pare o Irasil. (Catnsava chips: ration for animal 
nutrition and alcohol for' Brazil). Fortaleza-CE, Brasil, Empresa de
 
Assistencia Ttcniea e Exten.eao Rural do CearA. 2p. Pt., Il.
 

Cassava. Animal nutrition. Feed:; and feeding. Alcohol. Storage. 
Substltutes. Brazil. 

Tile advantages of producing cassava chips for' use in animal nutrition and 
alcohol production in the ,tate of CearA, Brazil, are indicated. When CF 
production Is hig-)i, farmers can use part of their product for cassava chip 
production for ardrmal nutrition or alcohol production. Cassava chips can be 
mixed in rations to increa..e beef, milk, and egg prod',ction, replacing 
maize which is, in turn, released for ruman consumption. Roots for eassava 
chip production can be left undried and stored for' up to 6 mo. 
New lands can be incorporated into agricultural production by planting 
cassava, and new employments will be created. (CIAT) 
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29431 ViVES, G. ; SAAVEDRA, V. 1983. Evaluaci6n d, doa nivele.i de yuca
fresca y do:3 de yucan recada a] 3ol en racionc i para cerdon en crecirltnto y
ceba. (Evaluation of two level of' fch canava and two of fnun-dried 
cassava In ratiot. for kwtrikn and fattening piga). Teala Ing.Agr. Panairrri,
Uiveril dad de Panaml. 78p. E;., Sum. E,., 23 lt'., I. 

Cas.-,va. Feed and fied;ring. Swinvc. l nu l H1tvition.'tbtjtut-en. Dietary
val Il. Ca:;;av ehi :;.F.iarma. 

An expt. war ci rihd out, at, the Cert'o dt! Ene;tiari:'aa i T;vt i ga coren
 
AgroIe uairio:; or" Toourme-ri, FiI;trai, with 15 we;ned 11p:, (8 fitrilea and 7
 
castrated ri],t a ll dewctMC~i clit w,-ih,.d,ittit. brL1 1nott ng of'
:), 
 tht oxpt.

sfix wore, of tit York:flire 9 of evorzzed
t-ed riid ci :to and Landvace male,

di:tzibt, i:I randomly ation 
 tht! 3 ex 1 ,. i u :. They conriured: (1)

concelt ratte, (2) eonctrtrf tte Cti id f Iic 
 ::.ava, aid (3) conicenitrate alnd
 
nurt-driled ci::: :riv. Init t,1ly, k'riOU 1 (chick) 
 ri(ceivud 4.302 kr.
 
cOcnc r itl u j.' i :
ati dt inid3, 1 ."):) 1<; iorietr'! itr'it,(, ;tnd 0.6 0 k,o 
A Iati: tici] )ri: ly:d !, Wr!:tdone with to hL;it(n wt., foed conrimlu tion, arid
f'-.d effi hitricy in,; tir,' w;i: n : ri i',ilnt Ii Lth' iv cailya diltI"relori 

f:on:rlM'tioni, liv. do iliy nooic euilittiv 
 rit firf : y nOi1 ofn the 3 
jgroup: . Thun t,l, ratt ion: wi th ( tii't ('(al:e l tilt'i 'rl't i1 nutl'ivtVe
aai;{vct, F.oll,lr :i(,;ian; l y:ri Iowd a1 :%iti :l'%t otvy I-rt'it fol' the expt. a'na 
whole i Id irl*clcio]li: ;l -ev'i)rILy !'tfv'itr wn te :h v;i. LenJ Wit. 1; 
dlIf f I r Xtr W' : Io t ( t2 turi i;,v i'p:; 2 ild 3 Iir rtwcui thetn, aiiid the chock 
,.roip. Ftiu-tfhieii0Vl J"eic it,,h u!.-f ou,, ; ; i; v I y .aIvii, or i t:ionatlIy Zad 6roll p
3 w-: t t iO!e !'cOltri('. No x; c(q't.zilt :,.it-i ty, n trvit c.itU] , nor toxic or 
l;hy:t olojical tt l ;, od 

of tith tile:i :io rilltl-drfid ci:r-;v . (AC ( (orr t,-- AT)
 

fi:;tIiv jeat :i: wer odti, ive, ipif trficcettancu 

276110 WALtHOUP, '.W. tt'EE:;t, J ; G.L,.; HhA, FY, 0.E. l 198 . Tie
 
urvo of of flo'urijr and txtrdedif rnoy[.all in dieti for'
aI ful-fat 

broil]iP clii flr Arcihivof
: Iat inoamericano:i de tfliti6n 3t4( 3 ) :550-563.
 
En., Su F 1 (t .
n. I, ., 27 [Univ. of Arka an :, Iivi. ion of Alriculture,
 
1011 Anirval Scicic itjlding, Fayetcuville, AR 727(I, UI.A)
 

Cana;ava. C, i;:-!\,ti l iCifi i t-'eeiin7. lt iii il nutritiron. lot.:;. Poultry. 
Protcl circi riterut .;, iiu ite 

The ctf t. Oef' ] iiijt fi ti -i inft level. of , low-t'tur.ri r; acid CM with

extruded t'ttll-fat rroylion: i dr! t:i for' ir'iwint broler
1 ctiict,;n. were
 
stuedit. The fu] 1-f. It anyyft n:; tntreIbut .d Oil which licraod the energy
 
content of' diet,, n rtv.,c
tt iiid(-dit vo 
 in. the ifu.rty rtuire of' martia, and
 
provfied hi gl-quolity [iLt'ji. CM l acod 1/3, 213, and all 
 of' the maizein dii:; wit.h 0, 12.1, llti5.2 prcent. extr'uded full-fat rioykbean<. Diet; 
were fed In pllottd I ori to r ehickenr; for 1 

7-da)cii a 'eeding trial. 
Ret,]z'';er~t. of 1/3 of 1.. Va Hi with iaar:iiiava had no advnrse cffecti on 
body wL. gaia wi fi artl:itjorn ini wt. at hi jigir level a at tire ernt of the 
atuidy. F]etidt iz lion war', irttij -- V(eItly wan 
however, groiiLh iLtte on th, hmlj-e! 

no101'0 than anticipated; 
level. - of' oa:inava was rea:onably good,

indictinj' tfhalJ,,oiucer: 1iihIt fe(d ie/LtkdiCt-; foi' a slightly longer
perlod of Ii,rp i ed mire ifOd UC(. chi(i(nr; 0conoitcally CM were available 
at a cort :rtfiiifi aitly lower' i that ivaize. (AS)Lharl of 

C138
27603 WALKE , N. 198J. Caczatva and tallow in dicts for growing pigs. Animal 
Production 40(2) :345-350. En., Sum. En., 21 Ref. [Agicultural Research 
Inst. of Northern Iveland, Hill aborough, Co. Down 1T26 6DP, Northern 
Ireland 
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Capsav a. Diets. wie.. lix im t. Feed and iCecding. Dietry value. 
'ubsti tut.et. NortIctrI Irel ld. 

In 2 x;lt. 480 it 360 pi':. wle hciu i in. grcop: of 10 a:d givr, dIt: 
contiring differ elt proportiont of C:tt<:va letw,:-r, 35-87 kr, livi. wt. The 
ca::ivo eor.Lotained 672, 3457," and 39 1. !arth, erudo fl her, t otal auh, and 
insoluble a:'hik g PH, io 'Th dIvTr I.tat. 1n tt.Av oa':altd 0,n. 230, 

70, or 71H kg ca:::av.ait In Lh, 24 cxt. thU diff't l v].t of 
dltary ca:: :ovo (0, 150, 30(, ov 4590 k-'l ) wi'm , comlbinmI ii! fnc torial 
"ecipn with flffro:.t h',' ' *:llc; (0C, 10, cr 100 :dl). "'he: tig', were 
,iv il quin t J Lit of food tiiic l t I'd to ~ivc i. oul, , y inti l, e oli , ie 
r:tmpt ion Ihat iii 'r-iiy t mit t av ied 4, .. ' 1 dii e ,t,ible , rerF-y,/I:g. The 

feedi rig :i.ml!,r. itl(-,ill:- with tit', Iti gi V1.i ri: . da il y al cIJan.' Ce of 

1 

d Lii l e I: i i,'_V of11' 1.o( N. I/,!!I . Hol It. Vi' .o i-i(II ! .1 Of dI fVtJt i It, 
uui't'.t7y t ihe cil culrted lnI ':, ar of , jiOu..Uniy:'tine in We 

,!it: a tir oO I i.: 0.w ':. . Iii bOt h xpt. ilir'o:.inr level-, of 

1ii;1 iV, I l t'I: i i ::'J, ( :.t ii d'tdiON: ill g7,rUoWth ri;t, u had no cfl' ttVilei It 

on i,' :vi-r ion to Wt. a wtct. Ill tth exp:t., ther cf' tood liv, or 
" 

d~l Li will l- igihi .:t io:l. ':i 'oillte d iF: with th 
thl I " t I l.:tIr ff t . h,T ff!cte wit: not , ifi nt in the 2nld expt. but. ITi 

tII, I:I. .>!. , Ith( IiffIf''(- 'I : ' Wt ! . fIi ,Lnti tw l k i Ii t WI Ih thet
101e(!:I. lilt(: Il[it l,rmcdi tt lt 'I t .I: (I i ;i: : tv;t,. Th t-.-wr' it - it :,I Cfln,fi callt 

irt 'r ict iitit 	 tl-w-i (it: :: i ti ried tn1 low ci ]rowth ratt with t ie,depreoion 
due I0o I l (Cl gh ,, , ' v , lint r.d awhIer 100 i: t lillow!t wa: 

' 
i rcluAd it, , . di-,. 'I , tI .- : ,: !I i rowtJp t it XlJt . :tiUi ot d that 
tii:; Iy I 'r:, w, : : - 2"le It I( 1.ill]i. tenlerFy boo W.hen 

t:t 

20511 YUSF"I"FO,...; I, i.. i A7 12, 'P.. 18. Iierforioiniv of 

4 , Lt-wtmiti 	 : ";'1 v,: 0'F." ! ilI I rt I!: A.ld i .jI t k! di ut . Kaj al1 Vet 0'l' I r 
16(1 ):8-1 1. nn,: Fir.., I 1 . t i, f'. [II I . }i iwmrii, t:li I mn1V, tio , 

a Il:y :.i ,1 

Ca:t;.I l i-- i ! I I h. I. %,,-v:: 2 :1 :. ni n t. v ti- Ari ri - I I nm. 

Dietaryy vl ue. yyl i<,. 

ill i-x;t. W.: .c l "ii t'-:1.It in- Lri, 'r'f(r:'i.nc'eof 3-ro.-old 

poi"ttwearlinr clv,': :mt j'., , 1; , I ;n'y I 'ri Li t:- 11) tid libitum 

feedlr r" of' -,- f :t1,.t '"t riitl I r nt, linli ', '0 ;ci ii- ret Itroteili; (2) ad 

' iire-,- . (cir116 t11hi z fiizl iiii otfL dVii t vo ete I,roteiln); ( 3) 
r-I. t.t( 't Pdft,.d i I ,, :t tr; (II) r,:. I ot ed fedting of'I i 1, I I' t r arId 
I -:, h i'v ir;ti , . " - tC : t-ii' l i it c r W : ; iidt llpt of t,;alu kernel 
etk O(10.0 ;1r-,.), . ), (tii::,iv. cllj; , (E.0 percent), SCLII 

115.0 	 I rI':,r i )t i, ir,l," I ( 1 (C .I i- nti di calc-i ;lio:3h. ;,ha t (1.0 
l (1.0 ., )per,-nt , 1 p i c nti ,t,,!mcrin..1 f r(:.i x (0.5 per'c nt) . Tti dairy 

r:LItiol wi: cuOlllpo-d iof01 1L;pL,.ei l . l lt' Ivi rt. ex',iituid, '5.0 crount), 

p10m omwr! mdt (tiXi lhie tii cd, 7 .Li liri.,nt,), iL'- 11.'0.0W p:ercent), 
cota;va 01it, 1 i li, ri ,, Irmi (11.C I-trcent), urea (1.5 1)ercent), 
dlealcltui 1 t.141iite 11*.(i lt-- nti-r :alt (1.0 p; rcent), mlneral pr'elntx), 	 arid 

(0.5 I;i.r" t). 'i , clvi.'v:: 'ieach tre t:mint grroti we're Liveni their' rieip. 
concetl'rate r i ,l fu:todderr iprovided ad lil,itur. Calvet gIvell ration 1 

gal"ed more t i ral ve the diito; toyhe on i ier howivr, abo 
InL ited the hitilt co: I of fI-.Ld</idy Im-r gair:. ncxtotd kg N' hidhe:t 

daily gain wa: llit'vod ty ci]vi: jivt-Il iret iol 4. inceirC Ltii cooL:t; of 
feed/day wa,: net jg, fioailty di ffirt I toi Ltierc, 3 lr!atzirett, it coari 

be conocludod that ru:trictdtd fCidlng of eaIf tta or' wa:- iori'N uitable for 
postweani rg cilvit:,. PO:1W -oni rig ialvi-:, of' 3-6 ire. of" aEu pierforiod better 
withi a 20 I-mrcunt Lprotein :,tart.,r rat ion 0omtarud with the adult ration of' 

urea-bared 16 ; ere'rti poon &Ii ry ratioll. (UC) Me alo 0021 0095 
0141 01112 0164 0178 0180 0186 0193 
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1104 HCN Toxicity and Detoxification 

0111029037 AKMtNRi.t.E, .A. 1986. Hydr'ceyar1i acid hil:'ard dat log large scaleCa:3zUavi ri,. TroeOc:;1lie jd cl :efcice 26(1):59-65.
I]. [Cent I- for 

, io'i. 'n. 30 Ref.,th. I,, pl - it of Irdit ry, 28 difhue I nJuiitrie., 10140 
rut:;vl ,:, IPol i Ix; 

fr tI,(": I f, . I, , l.ti ii , II , .t ll1i1r.f. 01-rt r:,g . Fr O rtlo:.i HCN. 
Ih1i . i I' iV . P1TjI r . 

,oev:, li iII, t 1 il- it *rr,.r I.. t IU ''1 III I l I' t i l utilut Of
C : I I ' , ,. V,' . ' : i tit iI:I t Lxi c ha:zardt; to1 

T ini I ,. ,t :, il; t: .Ih r! .inI , ith i fit i T t"llft! ,:wrtI :hIS :". ! It'i , 1 1i u lial . rtivgt'l
l . I , i, ' , ,r i 1'I t. 1 t idll. of 

;h i I -.uI-n ! iIII,I P; h u ii, th, 1i( v 3tt1 'L-. (1f" I- ,f I 11h . - 1 ' itVI: , i'1 i 
I 

. . ,:lh in It (llI hu I f.Th t p 1. 1" 1 Ivtl d I'", , i !1 Il I I W !. I I -'Nf 

, 
- ,)ftI i vlL I.i ,; t I I: ; ,. l, : i, ih' 1 :1.311 1 f o nielI iI;t, lil1 n o ,ir , , tt,: T It I I-i f., i C',j i. r,'- l 'r:m,l,I l i xnd 

Vi,. ii i a t-i. I,i f l t ,I I. ( eeI. I 

CC)i2ly dr7t 0. y I i , II:1 et d,I t I t 1t-I IM ~ to:- aldvi'- .<,io Ett .i t 1 . 'I I , ,i C P 1 'oI 'i: , w . t ei r; 

Cifi:iv;.t . H(t(IA I' ! t'j' . .. d: a id 

rl.l lt. Iit L ,' Ii, t i;w , i'l Liiit' i,' ,ct .lj ri. (it r., ,l.; I ,redc~h , " },: <' , I f t ii , :tictl 'W 'f :[,!. 11,- i I' ,: f. 1 1 [1' 1wIt i I-.ii y tltlc .iL 1 PNI, 1 ,V(] VI'd t C't ,10n 

e -: ;ii; ti il, l i:,bo iled'( ih t, fl.,i fIr f. i.I I ,! it...',, I.l £4,:I, " I I,<,I I(.. Ifi t.r it t ii.f"' l l Il-:tv:,:ret-:ro> . Ined andenit
(-Xl t o ti- ,'' t 1h,(., : : iv 1 I ; i :i;1, ,r :l t !] l !,h.'.! t-'m , " t ll 110r',d2t Icf ilci ,IiIi~ .~f', i It 1,1 I'llII I1 1 I..i ii -'P:o, ,!, li i I.'.. ii,.t,. ,li ,: r-' , I ionl Wai:: t' t '
 

toTrillnrI ,- t (,I' , : ~ t ~ .h
o;i , 'I t ,1; r 111tl1 t, ' i It , ; i Ill 2-r:. wIh i it1 I th i t .( m , o ri.t dV(lrl tEt0( :, : 'rV, ,l ' hyii" 'o I i 1 W (:- iitl (<" ', f"Ir I ] . , r III. 1 1 , t efI tr1, )i t UNH i ;, ari', - I! irnj I r., - HCN; ( 5i. ad hiu hi : re',itw e,(d to I ow 

- C. 'i ) avt o a o onIyA 

._ IfI " i-,nt i l ' N, Ii.. PIIf ! ;,, A.1 . O Ef, 1~ 1 F 1; Th(-. : .tbld i I y oF 

cyiohydo i wV, v( ry II-17. r)7ow(- at- p '7,,t, lw ed Vth apte.Antmi l] . i ,t,, t lI i.. of' !C,-, !I (,- I , r Ir;II 
of 

CaI:;:iftv;I. (Cy'lf:,-l IIII fjltw:li: id, To t'+i. y . F, rl'ritl it ioni. Humanit~ nlutrition.

il In 11 ntiti onl. }lvou't! ,.f- 1~'rudhiwt --. Nlit-yv'i<.
 

Acutone u2yiriio ydf'r , .l 1i,ldtuct (-I* lti(, h Yv 'nl : of tht(' o' flogenlleg"t11 :(h id( ! t11.11iin f~oundl J.I ,lti -it ,t ;tm!~ mrilolr!( -Litrilut werc, .1)nrtihe:llzed
to itIv,'t iat ur tht.ji :it.;ib'iliy t. 111~i 2-9, with an~d without, plalin oil.Mandelcriitrile( hydroly.,/ --- w,-i:; lo'w (10-20 pe(ren t) at pit l11awl 5, and hirh(55-80 jlw.rit) it:; pHl viituo:; J.iitrea,, eoJ from 7 L~o 9. Ac,A'orwe c.yan~ohydrinhydr'olys:: wa- . very low (5-15 pe'rcent) at ph{3-7, '111(dfollo>wed the avie 



pattern as that for mandelonitrile at pH19, being irregular and difficult 
toexplain at pH 8. Neither compound hydrolyzed in palm oil and hydrolysis 
in palm oil/buffer mixture was lower than in buffer alone. The Implications 
of ttese results are discussed in terms of reactivity in the digestive 
tract. The stability of these productsat low plivalues and thei~r extreme 
solubility in water can be used effectively in the processing o; cassava by
employing several watei, cranges during termentation. Also, using palm oil 
for frying cassava may re'e residual cyanohydrins and make cassava . . 

products safer for 00numpt, n. (CIAT) ' 

29463 TELES, F,F. 1987. Tbonicas de liberaoao do HCN a toxidez cianogenica
 
das mandiocas. (Techniques to release 11CNfrom cassava and cyanogenio

toxicity). Informe Agropecuarlo 13(14ri):18-22. Pt., 5 Ref., Il. (Depto. de
 
Quimica,/UFV, Caixa Postal 216, 36.570 Vicosa-MO, Brasil] 

Cassava. HCN. Toxicity. Biochemistry. Cyanogenio glucosides. Enzymes.
 
Brazil.
 

The toxicity-related problems of cassava and biochemistry of its
 
cyanogenesis are reviewed, with reference to methods for releasing HCN from
 
cassava. The possible functions of cyanogeniocglycosides are also discussed
 
briefly. the most cmmon method to release HCN from cassava is to allow
 
endogenousenmymes tolrelease it after tissue'macoration; other methods
 
mentioned are refrigeration and extrusion. (CIAT) See also 0051 0107
 
0111 0123 0129 0131 0133 0134 01416 0197
 

ZOO PROCESSINO, PRODUCTS AND USES 

014I
 
281I0 CEREDA, M.P. 1981. Estudos fisico-qulimicos a microbianos da
 
esterilizacao e da fermentacao da f6 ula da mindiooa. (Physical-chemical
 
and microbial studies of the sterilization and fermentation of cassava
 
starch). Tese Livre-Docencia. Botuatu-SP, Brasil, Universidade Estadual de
 
Sao Paulo. 159p. Pt., Sum. Pt., En., 114 Ref., I1.
 

Cassava. Cassava starch. Fermentation. Processing. Fermented products. 
Industrial microbiology. Brazil. 

The influence of sterilization treatments on raw cassava starch 
characteristics was studied to develop a fermentation process with sterile 
substrate and to standardize and Jmprove quality standards of fermented 
cassava starch. Commercial casstva starch was submitted to the following 
sterilization processes: (1) tyndallization by saturated steam (moist heat) 
for 30 min at 100 degrees Celsius, 'ollowed by cooling, repeated for 3 
consecutive days; (2) dry heat at 150 degrees Celsius for 2 h; (3) 
disinfection with methyl bremide under vacuum at the conan. of 0.003 
kg/liter; () gamma irradiation at doses of 0.5, 1.0, 2.0, 4.0, and 8.0 
Mrad and microwave energy at doses of 1.0, 1.5,. and 2.0 kW. Treated
 
samples and~the check were analyzed for their physic-al, cht~mival, and 
rheological' characteristics, as well as for their miorobiological content. 
Visual evaluations, sterilization tests, and assays of viability of 

,, 

fermentatlon were also made. After treatment only the methyl brcmide
sterilized cassava 'starch was inoculated with 5 g of nontreated material 
and fermentation was done under lab. conditions at 30 degrees Celsius for a 
period of 30 days and periodically followed by the analysis of pH, 
titratable~acidty, total reducing Values, organic acids, sugar
identification, and microorganism c(unts. Among the 5 treatments tested, 
the methyl bromide process was the only one that sterilized the raw 
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material with fewer modificatlons of It:; characterintics. Results also 
showed that bromide reoidues caue littI , If' any, Interforerce in the 
process and that the :lteri1 e DUbhtrate call be un:ed for further research on 
fermentation. (A.S) 

01115 
29527 DIAFENIA M., H]. 1986. Ut, ilzaei6n do harlna de yuca en paru£caci6n. 
(The unu of ca'.awiva flour in bread mdi1nF,). Al]merita'l.i. Ttenica:t en 
Alimento:i y ebildar 3(9):6-8. E:., Ii. 

Caa:iava. Ca:;:wiva flour. SibitJtut: . ful 1ivarn:. ('a:' ilva neal . Ca:;niava 
bread. t'roce :;oeid product:. (lar. Cout:'. Con:umption. Proce:;nlng. Colombia. 

Tih teebrilii aind ecoerlml fea:tiillty of' :bo,] Jitutirlg CI" l' wheat flor'
 
in bread lrip1i3 rieily CM product lon pr'ocea
naking Cci 03:11313 in Ir re vited. The 
i33 brie-fly expla1ned: wa::hinr, peeling, chlipdin,, dryIrig, miltng, packing, 
arid :toragpe. The r:3131,to of' nu;tl t.iuth11 trill:; for bread making. uri ng 
ea:3iava vi'. 1 Col ?', CM 976-15, M Col 16811, and 11Vet) 25, are briefly 
dil: eui:;cd. CF From 1, Col 2 wa: found !3 1, th mio:it su:ii:itable II terms of 
1'read vol. ard V<r;I 1 1t3lf.r. Th cr3p :11ould be preferably harvested at 

12 mo. a1d C1 3 , V', [(t('erit 1vel of :nutititution. The use of CF aitl:;td t 

a Du:tbItutul u h iy 'eonrnially feiwiilie. At pre:ernt, theall 33'331 31ll':: and 


piceo i' CF l:1 (1W p'l'ci'rlt .h;3t, o'" whIl floe'o ; h ewtver, tlii attitude of
 
t

reject ior of' th1'. El I ! rIF leec or ::liouIId I"! ovIrrome. (CIAT) 

101 Cas:uava :;tarcii iid It:i Propertle:i 

232i41 AIIGUEiA:; G., 11. 1VOli. 1:01 (oit.elido cianuro el313' di en proeeso 
de extracel6ri dei :iir.1 de yiii. (Arloiy:d:i of cyanide content In the 
cah3 ava -itarch ,xtriwtiol, 1rvo :c'';: . Te:nl:; 1,h'.Teeri. Allrvento:r. E,"n Jo.n6, 
Urlver::idad d' Coi:,1.a hi1'u. 1181. '7:iir,ri. :;., 63 fef., fl . 

CLA;:iva. id]CN 0r tV:t . lI]t:ilr'iTl 11d1::r'131 'he:;. izaDiotli. Ca:::1avil11 :'l 
ltar'33h. Pr'c .::;lri. Fact.or]'(a. 1!ydr"ly :'i :'. cyzlr33ge :lc gr uc(,ilde:i. 
D e to x l'c ;tlir, i . t': ;tr, i ;. 

l' ,ffl ci(r34y of cylil o exttari-tion a1l1 ,11:'D.r'lt l, i ,3t: dtermI lied in 2 
ca:n: hivat:'tilrd l exti L' tion facto331 :1le ';lt3d In (illa E ll- l3 (Alajuelu, 
Co:ita lRico') du' rign dlfferrt ::1ap'r of t3 133cc3:3:, 3c'n31-.3 r.g in grilndI ig 
whole root,:; :l,1.1't 13333 by jet. extr3i3ctor of" : tarni le3 fl i r (reoldte) 

(ed1iDmftal.oll(r w :tiurih , ;rd :iiir: dryl]r'.; Cwh 11 :(whit'(-). Tlt! procelisi wa-l 
run throuh 6 tif:;,,:;; 2 w4313 11'1 imir~i1y ti d,t3 lol ri, thv :1 :3pe!i to tO 
analyz d, the :,amj]llj e1.Dehlique :, illd thtu :3(1 ioril, of' zir;lly:d:; mothoda, 
arid ther, 2 run.ir. '3;,lh ('i the faiutolri( :3. Ti:' (hlo(313in1r:.-T p 3::; tyridine
pyrazolo(l3w neli ,,:3: for 3l'the :mp 33 33:(1,'!' ofo 3u:3s fl' tu'3joid qiarltifi(:lion 

i 

; ri i'C p 

modified. Glu i: W1' d'ter'minld culor mtlricl ly Wit tilt' ferroeyarlide 
method. Y ,Ild of' lor wxll',i ::irnllar, lot term:; 

free cyanid .r : m ithoiolo or' :tl.,rlh d,1 rTr.lrl;t 1 (3111973) wa:1 

i ,41:3vvry 13310113t ill'll':;I 
of wt., the rdt. 1:XIit e3T11i 'o d ic : iawniitvr'hi;l r ;krhoid bwt.weer 1 :5-1 :6. 
Per'ceriet.e of tor .'3 V('fv0dll the 3L3d 3'Od, Wit h.t, to inVc:;] ei, that 
the illit wi: 61-iA 1-l,ce lnt. [lrcenlt wa:i lontal rn:i'miit'rlal, 1l'3'twev: (11-23 
In the reooiAduIii. Varl,tioi: 1ri iyar:de d1:'l.r'bu-ot 11 forid dri' ng the 

proersr show33d , t31,lersle: all rur:; perforlmed. Percentage of,1 :33,r' in 
free ,yaderil. from during tuefrri,ii 2,5 to 75 133(u1t3 grinding vtage. 
From 110-80 . l, cyairiido id jIr:;'nt the raw 1i3[313enr i liliit ly in maiterial 
eliminated iri the water and fiiom 5-1 1 lorceit. in the rve::idle. Paw vtarch 
contains orl y 3-6 torce n. of tho- Initial cyarnide. 1uring n drying stage, 
the conon. r' edut(333to t .11- Oil iv. runsJ:; l(vl:; V ile rn .5.0 ti. ill all 
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performed, appiox. 75 purcet,of' the Pi3 Lt ii'ih cy. nivdo 1:,i,]t t-d. The 
sedimentation and dryirig [!c ic' t : al,i i'1:3 owl;ii )L't'th.t'l', for tiht

I 


elimination of 97 percent of total iy1niLu. (A. ':extrlot)-ClAP) 

0147 
290112 CE}IEPA, 1:. ; CATAINEO, A. 198Ft. Avil i i,-i o i pLl'il..tr-o:- !i,- qui.-Idade 
da f6cula fe i ,l;ii do Iralldiea. A: ic':cti'i I ciCf jitl y l'.'oetel'; 
f'ormlit d pa:': .va ,A it. ). PhVi:;t<l lt 'itLllt-it':'dt Vi-1ji cli lt., 1):55-tl2. 
SUrl. t., .. , 1 ihl". [CF'10uttI I d di' cir,tli: Agoi'ti' a, it Ululv. 1-:zt idua 

P iia l t i, l lit, t'In- i,'lii oi t t.U C'i, L itt, :0' 

ioto ivc ; tt '1; i ir ' I ' t ' i l ia' 

90ar l d.lt-iiI ' ' . I-.. a ic i 0-w,it iot ,r' td 

- I ''Ii * i :.l' tii i i ii i it '. 
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SCasoava Fermented products. Biesuits. Industrial starches. Bra.Al .!' 

Two samples or commercial fermented, cassay starch- one from Paran and the4',er 
= ,'8otherfrom Sao Paulo, wereanalyzed inorderto establish a quality 'i'Y: 

standard for poivilhoaedo, widely consedinBrazil. ..The : 
S differed with respect to organic acid ontent,; Brabender viscosity.'biscit '' 

yield anduvl. sThefermentedstarh that presentedaohigher bis nitvol'.' 
:', : a-also showed thegreatest variation under baking ondations;this starch 

showed a higher fibera content, lowerash content, :and hingher'achdity_ v.* 

' 	 higher retroradation power, less water absorption, and consequently lower,
biscuit yield. The higher yielding starch was chosen by the~bisouit ~~"'~ 
manufacturer under commercial conditions. Tha only differences between the 
biscuits made with the 2 samples wereyyeld and vol. sinoetheebisou itshad 
similar 	appearances and chemical compositions. (AS) 

28139 CEREDA, M.P. 1973. Alguns aspectos sobre adermentacao da fecul dei 

Bi-asil,aspects cassavastarchmandioca.Botuca tu-SP,(Some of fermentation). TeseD eutorado.Faculdade de Ciemcias H6dicas e Biol6gicas do . 
+ IBotucatu. 93p. Pt., Sum. Pt., En.,' 99 Ref., 11. 

Cassava. Industrial starches. Fermented products. Laboratory experiments.
pH. Fiber' content. Protein content. Cassava starch. Brazil. 

The actual conditions of the fermented cassava starch industries in Brauil 
were studied as wellas the fermentation of cLasava starch in thelab., 
under similar conditions to those used in commercial produotion, to better 
control fermentation in order to upgrade the quality of fermented starch. 
The moisture, starch, protein. fiber, ash, ether extraot, pH, titratable 
acidity, and cold viscosity of samples of both fermented and nonhrme'nted 
commercial cassava starh were analyzed. Color, granulatir6. and 
contamination, were also studied, and the organic acids present in 
commercial fermented cassava starch were determined. In lab. fermentation 
assays using commercial cassava starch, microorganisms were isolated and 
identified, and the pH, titratable acidity, organic acids, and,reducing 
sugarrw determined during the fermentation process. Statistical analysis of 
the phyical and chemical data showedagreat variation among the samples
studied, mainly regarding titratable acidity and pH, probably due to the 
lack of control during the processing of- the fermentad starch. In the 
lab., cassava 	 bhowed patterns. Propionic,starch fermentation 'varied 

butyric, acetic, formic, aucoinic, and lactic acids were determined in both < 
commercial and lab -fermented cassava starch. No specific group of 
microorganisms was prevalent in the fermentations studied; however, someorganisms appeared with greater frequency than others (Bacillus subtilisand Leuconostoc citrovorum). The reducing L.gars were initially observed
in small quantities and as the titratable acidity increased, 'these 
quantities also increased up to a certain point after which they showed 
irregular patterns. (AS) , ''-	 '- - ' 

0151 
29496 FACETTI, F.S. ; FACETTI, .. F.; FALABELLA, M.' 1968. Composioi6n
izuediata de harina do mandioca del Paraguay. (Proximate composition of 
cassava flour from Paraguay).. Revista de la Sociedad Cientifica'del 
Paraguay 9(1-2):15-18. Es., Sum. En., 17 Ref., 11. 

Cassava. Cassava flour. Analysis. Ca. sava chips. Drying. HCN content,
Biochemistry. Composition. Paraguay.'' 

Tests were carried cut with over 200 samples of CF. to determine MC,'ash '

content, acidity, extractable gluoidea,' maltose, and total N. Samples were. 
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I 

A 
., 

classified, into2 groups according t methodof. preparation: I' group Ae 
consisted~of cassava chips dried.12-18, h 'ha stove, grinded, "and sieved,
while the other was ofchipo sundried for. 3odays. then grinded and sieved 

oHCN. Thisac ddi eto'Indian Standards. Twentyeamplsee' et' nrepresentativeof 12,000 kg CF.' were testedfor phenols'and tannic 
substances and the result was negative. Five frequecy 5histograms are 

' 

' 
u" a (" A) 

29023 LEE, S.Y.; SHIN, Y.C. KIM H.S. BYUN, S.M. 1985. Ethanol 
fermentation of uncooked cassava starch. Journal of FerLoentation Technology 
63(l):51-56. En., Sum. En., 17 Ref., 11. [Dept. of Biological Science & 
Engineering, The Korea Advanced Inst. of Science & Technology, P.O. Box 150 
Chongryang, Seoul 131, Korea] 

A 

Cassava. Fermentation. Cassava starch. Ethanol. Korea. 

For the eventual alcohol fermentation of uncooked cassava starch, a 
sacharification process was examined consisting of steeping in 0.5 No r d 

solution (sample wt./aoid vol. 1/2) at 60 degrees Celsius for 12 h, 
aollowed by the comined actions of aphia-amylase and glucoamylase.

Scanning electron microscopy showed that the acid steeping helped change of 
the starch structure to a form more susceptible to alpha-amylase'and 
glucoamylase. This acid steeping overrode the reported macerating effect 
of pectin depolymerase on raw cassava starch mash. The ethanol. yield from 
cassava starch treated under the conditions described was 95 percent after 
fermentation for 3 days at 30 degrees Celsius with Saccharomyees
eorevisiae. (AS) 

0153
29519 'IOORTHY, S.N. 1985. Effect of different types of 
cassava starch properties Journal of Agricultural and 
33(6):1227-1232. En., Sum. En., 23 Ref. 

surfa'tant= on 
Food Chemistry 

Cassav Cassava starch. Analysis.
Viscosity. Processing. India.A 

Biochemistry. Laboratory experiments. 

>' 

The effect of anionic, neutral, and cationic SLrfactants at 3 different 
conon.' on cassava starch properties was studied. The I affinity of total 
amylose was reduced by 20-40 percent by. all surfactants, with the highest
reduction being observed for cetyltrimetlaSmonium bromide. The I 
afi1nity of soluble amylose was suppressed by 30-70 percent by all reagents
exa~pt cetyltriethylammonium bromide,' which lowered the value to* almost 
zero. There was no significant difference between the conan.. 0.04i and 0.06 
01l of swrfactant/100 g of starch. Viscosity was stabilized by' potassium

stoarate and potassium palmitate without, greatly affecting. the peakA
viscosity of 660.Brabender units of. pure starch, .but sodium' lauryl sulfate 
and cetyltimethylammonium bromide increased the peak viscosity. to 900 and 
780'Brabonder units, reap,, at 0.06-aol conan. and did not shoQw stable 
viscosity during the holding period. Defatted and raw starch howed 
similar viscosity patterns on incorporation of surfactants. Pasting temp. 

was increased to over 90 degrees Celsius by potassium stearate, "palmitate,
and glyceryl roonostearate, while the increase was only by 3-15 degrees,
Celsius' over control (65. degrees Celsius) by the other 2 reagents. The 
swelling vol. of starch "was reduced to nearly half the original value by
potassium palmitate and. stearate, while glyceryl monostearate did nrot 
change it :ooticeably. Sodium lauryl sulfate and cetyltriethylammonium
bromide increased the value by nearly 50 percent. Sol stability was 
improved considerably by all the reagents. "-The results are disot'ssed in 
relation to structure of a~e surfactants.' (AS) 
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294143 NOPARATNAFAMPON, N. ; SASAKI, K. ; NiSHrZAWA, Y.; NAGAI, S. 1986.

Stimulation 
of vitamin B12 formation in aerob.cally-g,own Rhodopseudomoras
gelatinosa under microaerobic condition. Diotechaology Letters 
8(7) :491-196. En., SLuM.En., 16 Ref., 11. [Dept. of Microbiology, Faculty
of Science, Kaset.a rt Urdi ., Bangkok 10900, Thailand] 

Carsva. Cul ture mcdi starch. DtImn 

microticlogy. Japan.
 

a. Cas:;civci V D2. lndu.,trial 

Photopiollents and vita;,in 1312 f'ormsition of fihodop:eudomor"m gelatinosa were 
enhanced by a .te;M ia. change of the cultture condition from aerobic
 
(oxidactj- uction 
 pot cnit, O eUater than +110 mV) to microaerobie
condition (O11 - C to -200 mV). Pur i g the mloroaierobic culture in the 
mslate-glut~aratv 1mediumu, d.lta-amit,olevulinie acid synthetaue increased 2to 11-fold in ij h with the ii inrearerIntracellular content of carotenoid, 
tact criochloro Illy11, a ld vitaminl BL2. Effects-i of 11ght illumlnation olnvit cmin 112 fo!mation could not b obr:rved. Further, the production of
SC1' erl'ioh ed l;oti vit.m in E12 and photo;l gTent!a from cas ava starch was 
dne by changing i.ero I t, ml eoacroblc cult -e; intracellular (crotenold,
booterlioeh crcry 1, aid vit amin P.12 incrceased from 230, 0, and 25mlriogrsrc:r/g cell of aerobic culture to 310, 960, and 38 microgramns/g cell, 
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P571 I3T13A, P.; RAMAYRISINA, S.V. 
 ; RIt0, J. M. 1986. InfTuence of
 

. 1o 0of1' i- starch
o i Yugars ca;,ava hydr ol yste on alcohol production.
hi ochriology ~Lttors 8,6) :449-450. Er., 2 iief.[Regional Research
 
Latcratory (CI1R), Trivandrum 
 695 019, India] 

Cap ac,!a. 3.,i-ar ,tr.t. Ca:t:n va :;taroi. Alcohol. Analy:ais. India. 

Two '.-Y;I. w . <ic',d to study thf- nifluence of" a' sc starch 
hydh'<ly: a ( J2',{ ; .:( ' lOt ei si cJlcohol production using
Saoch. : CI. 3-,8 :I, the 'erm,..tiag agent. In expt. 1,
C : w..",: 3 o- , maltose, ald tri:;aceharldes in the 
fol 1tw i i.j , " v' -ri on e il' .e y for glucose alone 
rap.Led It , 'I -0 1"I ni , 1.1i 1, th;I CofI only ranged between 52-711
 
[I,rI 'ft. -t. ". ,), , , 1 l ., fl o, r 1:1 
 mlxtur a of glucose :maltose,
aii!J ,r " ;I tI Irettiorifor conrverston comparison. The

:;'rair W.i, I.-.j ;t, of' utilizinig -'-th ar ']U-O or maltose whe, they were
 
prese3(cnt i 
 , tu! Ii1 .-1I Xtul' I t uti li e: glucose preferellti ally.Alcohol frodue1 frc,rtefi ture wa olrd Y 2. 15 percent of the the,"etical
corver.:ic o prr w i th 95 .3 and 84.3 p :cent for glucose and maltose .alone, r-: ,and 58 6 percent for CS1i. (CIAT) See a1o 0098 0104 
0105. 0172 0183 0192
 

102 Uses, Industrialization, Processing and Storage 

0156
29010 AbENCIA, E.A. ; DATA, E.S. ; CAlU1O, R. 1985. Utilization of cassava 
solid by-products from alcohol. production as soil ameliorant. Radix 
7(0 :3-4. En., [l illlpiie Rout Crop hioroarch & Training Center, Visca, 
Baybay, Leyte, Phi lippines] 

Cas ava. Waste utlll:rition. Alcohol. Cultivars. Fertilization. Field 
experiment:;. Productivity. Soil amendment. Philippines. 
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In field.'expt.:in 'the Philippinfes() nofrtilizer..f(2) solid cassava
 
by-products frum alcohol produoti'," M_ iinrganio fertilizersr or~(4)


'~~treatments 2,'+ 3, ~were, appl'ied ,to' cassava ivar. G0olden Yellow and, maize -Fax'
 
-"'j~cassava 70-20-0 kg NPK were applied pe ha ,:otyed~da 22, 2.28,~ 

4" 32.72,, an~d 25.72 t/aibr 	 ,3, Z>amnsl ad&J4,rsp. Itwas'
 
concludedtat in general, , solid, cassava by-products "can not, inorease "-" 
 9 

cassava root 'yields significantly.' (CIAT)",'., 

___________7__ 

2937ALOSOL. -1987. Estu'dio de varios'sistomas para secado de' tr~ozos de'"
 
yuca destinados alcnuohmn. Suyo aiu drying systems of "'"
 

cassava chips destined for human consurnption) . Call,: Colo'mbia, 9 Centro ""',
 

Internacional de 'Agrioultura Tropical.' Seo1i6n Utilizaoi6n. Programa do.
 
Yuca. 49p.' Es.,' Sum.Es., 6 Ref.', Il. Proyecto Cooperativo'>' "
 

"''' 	 CIAT/IIT/Lnivalle-CIID, 'Produci16n y uso do harina de yuca pare consumo 
humano. ECIAT,' Apartado A6reo 6"13, Cali, ColombiaJl 

Cassava. Development. Drying. Cassava, chips., Technology evaluation.
 
Industrialization. Colombi a..
 

Results are presented of a CIAT/Instituto de 'Investigaciones
Tenol6gioas/U. del Valle/International Development Research Centre' ,r
collaborative project and of another'joint CIAT/Integrated RuralDvlpetProgram. (DRI) project on th salsmn fcassava 'drying
plants'on Colombia's 'Atlantic Coast. 'Research was carried out on different 

4 

'9 types of cassava chips, available energy sources, 'and d'rying systems to 
produce a good product for: human consumption. "The drying -dystems were (1)
natural. drying on concrete floors,~ (2)' natural dry'ing 'on inclined' trays,
(3) artificial' fixed bed batch 'drying,'(4I) artificial quasi continuous
 
drying'with removable trays ina'hot, air chamber, and (5) mixed drying--lnt'
 

Malaysia-,. and"Thai-type' chips, the latter' chips. had significantly, longer 
drying times."' For the'artificial fixed bed system, bes .'loads were 200, i~;9I~ 
l130, and 100 kg/square meter for the Brazil-, Thai-, and Malaysia-type
 
'ciips, reap. , Optimal' loads for. CIAT conditions were,.sinclined trays, 16
 
kg/square meter,, for Malaysia- and Brazil-type 'chips" and 12 kg/square meter
 
for9 Thai-type chips;' concrete floors, 10 kg/3quare meter'for all' types. On 49. 

the Atlantic Coast (Sucre), using a fixed bed system, a flat solar'
 
collector heated drying air by 5 degrees Celsius with'a thermic effiiency
of 63 percent. Coal hxid the least overall efficiency (25-35 percent) and 
the least operational costs due' to its low price.' 'In the tria~l with'
 
removable trays in chambers, for a work flow of 20 cubic meters/mm/ square
 
meter, total drying'times were'8.4e-12.0 h, The adjusted consumption of ~
 
coal/t of 'dried product was approx. 700 kg, about 4~0percent miore'than the
 
fixed bed 'batch system. 'Finally, all systems are compared rega'rding

investment cost3, energy consumption, and labor requirements, using'2700 kg

fresh cassava/day.- (CIAT) ' ''
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29375 ALONS0, L. ; VIERA, M.A.; DEST, R.; FIGUEROA, F. 1986. Comparac16n de i 
tres tipos do trozos do yuca en secado artificial. (Comparison of three 
types of cassava chips in artificial drying). Cali, Colombia, Centreo-", 

9 Internacional do Agrioultura Tropical. Sece16n Utilizaci6n. Programa de 
-' Yuca. 20p. Es., Sum. Es., 7 Ref., Il. Trabajo presentadc' 3n la 3a. Mesa 

Redonda Latinoamericana sobre Prevencifn do Pbrdidas Postcoseoha do Oranos,,~ 9"9'9 

Cali, C~lombia, 1986. [CIAT, Apartado'Abreo 6713,' Cali, Colombia] 

Cassava. Drying. Cassava chips. Technology transfer. 'Technology evaluation. 
- Devalopment. Colombia.',: 
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1The drying of 3 types Of casv chp BaiHl ziand Thailnnd) in ~'~ "a-fiz*ard; bedl dryer'lwithair "at'60 degrees Celsius ,and wihdiffer'ent air,; 'flow": rtes-!(95, 127, '190,' and38 cubic mn/ offeh'agvchips) 'was-studie'd TheL3 types of chips-did. no hwsinftat' .5~' iff~~ intems Of, drying. time.4and th~rmic effiieroy":of 'the processThhmegeneity, in size addime nlons of Brazil-type ,ohipa offersnadvantagos in the (,peration 4'of the~dryinhye stotees' funnad thea use of loads upl to 0.20 t/squareji tor; 'furthermorie, it allow aa4~orunfrm d$-~,"I~enrjthe erficieonay of-the-dry ing- processinc-reases with-a'reduotion4in the applied flow anid 'the drying time is~~ 

longer 0Th9 -. -

Q9376ALONSO,? L, ; VIERA,~M.A.; BEST, R{.1986. La investigao±6n en el secedeartifiial' do yuca comoe apoyo al 'desarrollo agroindustrial' de la CoataeAthintlca de Colombia:'evaluac16n de varias fuentes' de caloi'. ( Research onartificial oazinva>'drying 'as' support td agoiutla dvlpetoColombia's Atlantic Coast: evaluation of various heat sources). Call':,
4,Colombia, Centro'Internacional do Agrioulture Tropical.' Seoc16nUtilizaoi6n, Programa do' Yuoa. '4 i28p. Es., Sum. Es.,' ill Ref, . T."rabajo ~ 4presentado en is 3a. Me.9a Redonda Latinoamericana sobre.Provenc16n do4 ~~P6rdidaa Posteosecha 

6713, 
de Oranos, Call, Ce"ombia, 1986.' [CIAT, Apartado A6reoCali, Colombia] '" 

4 

Cassava.'Cassava chips, Drying. Technology evaluation. Costs. Trade. 
4Colombia. 

4 Research was done on artificial drying of cassava chips, with hot 'air, "in.a fixed bed dryer, using' 11sources of enorgy (solar .'aptured through a flatcollector,:mineral'coal, propane gas, and diesel fuel) and a compariaon 4was,made with natural drying on concrete floors. 'Drying with a'solsr colleotor'was eval uated on the Colombian Atlantic Coast, during the annual 'dry~'y 2 ,k'season. The collector,'.with 30 squa,,e' meters of absorbin& area, hented'anair flow of 106 cubic meters9/min up to an av. temp. of 36 degrees Celsius,allowing an application of flows betwroen 78-1411 cubic motez4!an tfreshcassava cha. to obtain drying periods of 3 to '2 days.' Th /minst ano 'd.feasiblee casavt warunits comporsed avfdrying. The use of the 3 combustibl&"'to heat air, inwnit foosped burnera end heat. intersew.I~ngetB, 'permitted. operationwithflcB
aplie at130 and'190 cubic mters9/minjt fresh chips and'temp.
h.of then6 degrestbesusd, toobtain' drying periodsh.O h between 5.5 and 10.0obunih i usddrying with mineral 4
least costs coal resulted in the'' 'btineupetnvsmtand in oprtin followed byr.<pr9pano gas and diesel fuel.' An economic analysis was done, for aprodu'ction project of 538 't dry casuaya/yr, within the conditionsdof'production' arid commercialization of cassava. that existed onipth'e Atlantic'''Coast'during '1985.. ~ In this study, ,natural drying on concrete floors was.compared with drying, in a fixed bed with'coal, under 41investmnental ternatives. The 1st operates during 20;'wk. of the dry sesson/yr, withnaurlryng Te2nd doen4 'it.4for.35 wk. with the same system. The 3rd~.'for 20 wk'. with natural drying and 30 wk. with artificial drying, andith operates 50 wk. 'with arLificialrdrying. The'profits, oaleuJlated 

the 
with acomputer, for. the,,4 alternatives were: 26.41, 37.0,:'12.6, and 12.11 perent"'4' ,resp;'The use of an artificial' dryer and mineral coal a energy acureresulted profitable for the production of'dry rassjva all year, round.''7 

(AS-CI44 

4 

4 4 28318 BRASIL. MDNISTERIO DAAGRICULTURA. CQMISSAO TECNICA DENORMAS E
"PADROES. 1982. NOrMa3 de identidade, 
 qualidade, embalsgem, armazenamento c~"~4 
4,4 4.4 4' 

4 4'44~ 42 
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transpo -farinha de'mandioca. (Standards for identificatop,_qu 
pacdng estoring,,and transportationof cassava flour) Brasilia DF. 23. 

Cassava. Cassava flour. Storage. Industrialization Brazil. 

The standards passed by the Brazilian Ministry of Agricultureregarding the 
idetifcaion qaliypacking, storing, and transportation of CF are< -, 

. presented. All related terms are defined and the classifications~of CF 
I~into, groups, subgroups, plasses,_.an types, are giveiJndicatiig t~t-ny_

~J>CF' could be declassified if undesired -characteristics appe~r.-The~ 
procedures for CF sampling and physicochemical analysesare given. The -

~types -of packing materials to be used as iell'aslabelC-ing, storage, and 
tion requirements otransportindicated.are i(CIAT) 

Ts 0161 
290141 CABRERA L., J. 1986. Proyecto: utilizaci6n de harini?. de yuca. 
Subproyecto: evaluac16n t6cnico.-funcional de harinas de yuca en 
panificaci6n. Informe fin~al. (Project: cassava,lour utilization. 
Subproject: teh.tnical-functional evaluation of cassava flours in 
breadmaking. Final report). Bogot6, Colombia, Instituto de Investigaciones 

V. Tecnol6gicas. 614p. Es., Sum. Es., 16 Ref., 11. 

Cassava. Cultivars. Harvestipg. Timing. Cassava flour. Cassava bread 
* Breads. Colombia.-

The influence that the var. or cassava (CM976-15, MOL 22, MVEN25, and 
MC0L 1684), its harvesting age (8, 10, 12, and 14 mo.), and the level of 
addition of CF to wheat flour h J on physical and organoleptic 
characteristics of bread made with this type of compound flours, was
 
studied. The following formulations were used in the breadmaking trials:
 
(1) wheat flour 85 percent, CF 12 percent, and soybean flour 3 percent; (2) 
wheat flour 80 percent, CF 18 percent, and soybean flour 2 percent; (3) 
wheat flour 85 percent and CF 15 percent. Trials with formulation 1, using ~
the 4 var. collected at 12 mo., indicated that the bread with the highest 
specific vol. (4.36 cubic centimeters/g) was obtained with MCOL 22. .With 
this same vrr., breadmaking trials were done using flourfrom cassava.. 
collected at the 4 different ages. The results obtained indicate how the 
specific vol. of bread and its score improve with delayed time of- ---
collection. -. By comparing the 3 indicated formulations with var. MCOL 22, 
it was found with mixture 3 a bread wit~h the best vol. and score (14.60.
cubic centimeters/g and 86.'S, reap.) was obtaitked. In other trials with
mixture 3, bread with the best specific vol. (i4.12-14.72 cubic centimeters/g 
with MCOL 22 vs. 3.99-4.21 cubic centimeters/g with VEN 25) was obtained 
at all.,ages of collection, except-at 114so., when no significant
differences were found between the 2 var. . It was also found that the age 
of collection of cassava had a notable effect on the specific vol. of 
bread; 12 o. is the age that allows the -best vol. in the 2 var. to be 
achieved. In assesr ng breads, those made with CF of var. MCOL 22 showed, 
superior values (66.2-89.0) to those with-var. MVEN(59.7-73.5). The 
effect of bitter taste appears to be related to cyanide content of the 
flours used; bread made with CF-of MCOL 22 had only a cyanide-level of 3 
ppm, while that of MVEN 25 had a cyanide-level of 32 ppm (at 214 h after 
baking). Finally, the diastatic activity of MCOL 22 and MVEN 25; was 
studied, that of the -latter being superior at-all ages of collection. A 
certain relationship appears to exist between the diastatie activity of CF 

nd specific vol.- of bread using these flours. (AS (extract.)-CIAT)r 
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301148 CARRIZALES, V. ;BARRIOS, 0. ; GONZALEZ, . 1986. Mejoramiento 
tecnol6gico de la produ3cift de cachiri bebida fermentada de yuca (Manihot 
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esculenta Crantz) do origen indigen. (Technological improvement of cachiriproduction, a- inditerou< reirlcnted drink made f,-o casscoava). Acta
 
Cientifica Venc-zo]icna 37(3):318-321. 
F.;.,Sum. E.., En., 38 }ef., Ii. 
[F'undaci6n CIEPE, Apdo. 100, ran Felipe, Ictado Yar'acuy, Venezuela] 

Car-msava. Cachiri . Fecn-tc d JCIrout. Technol ogical cokag. Cassava flour. 
Ferme ntation. Venez.l . 

A pr'ooCdrW'cLCr t I iona c i I a ferrentetcd drink made from 
canrava an,! ccr;urd ty !,,vcv~i i -i ic. ea- LorLie:; of Venezuel a,

'iSirnal, arcd Cuycna, t.
I'd. I''i:i jr oIcnod tlc ooItQIOicyused fresh 
catvsa cr- CF a,-raw 'iterid. ll p[h! Irefinvolved 3 basic ,tages: (1)

liqcefac.tior illri Which lhwLr-y Ii <: at BS1U d, degree:; Celsius and pil
6.0; (2) c itar , ical ich ariiyloClucoc-ld wads uned, at 60

degreeut Co] i rid 1i! 4 
 and (3) fCtrm, ritation ,it 30 det-reen Ce] srius and
1)H 11., , IIi r.L, "cc . t(,c, 
y. a.t . I'ht (Cri:ert-d nlitt wac clar-,'ied,
 
k-ttLd, arc id<i-t 
 i. I rr-:!
ic ct TI U t, r l uidi wq . of arber Color, low 
a cdity (0.281 j-, 0 I 1 l ), n iW art it cl Cti ad bV etween 8.86-13.80
 
Iro rt (Vol./Vol .) LIi tct'L ir Ct ri
co ni.(' 7.1]2 tpc-cenfit. Ethyl

a tat , arcd y] Itir , " yr1 -ci c I
, 1 con-n . calr) ;, other., were
 
r<icia] c- It thoI, 
 rt.y
a c F ori CIii tc- v t adiI Ic v1 ai' ic<;. (A) 

C1 6
 
29530 CV.lciLi', 
 iqw' , I 

cul tjvo 1 -i 


V. t9dO. c; i arot,-kC, ci c de yuco a trcv i's de 
6 do d, . A ci g il tlc Ipr. Y r-ctuy, Vt:,-t oola, Firidaci bil6
 

C,:ntro 
 dm. Ir.vcT. I wic l-, E:ftach
8 10 ProuciCi6n AdroJ nduw-trisl.
 

2 p. Fc,., -in F,,, c-c 1 i.,
I r I c r flc'ritado Lri cI LSeri;irar io
 
Naciorv-]
n , ioir( ] ii cii. t irotb]c - r oduec-irl c, Yuca tIC Ve-izuela, 
!-!"r cay, Vt rc :ctlc(]-,, 1 L0. 

CaL;sav. . - !Cl lout. c [:rieV-IIUS. Pr' i t!. crJct.-nt. PPottl r. -caiohrre nt.
 
Veh!e" cc(A a.
 

Prote.n ir.er1j , rt of CF, ii i:ir) (ci ci:,oid c? lut,a i :J r-I] luAc;i nrIEr at 
crt c,rdiffe re- ir.iIi1 , of'l mlcriilci I N, ,a !; - uc!jedi. I, efffect, a

techniq ,cco -oi -tlI, oa c tl:e of ,k,tLI , I bctd illci(ofrIi:,nriter-, with ac
 
wcrl-irne vol if 16 cubic tel, i waI rcc,]l. The rud to.n1stvd of
 
geitti rci c-d cnd :rzintl itro CF cortmi i if rou rccrcal 
 T r irit cnd of A.dn porearj c-r. Tic f, cr-ri flrIc, h ,d jiCt vinLcret 
 contrt of 11.66 percent
wt., which i , ve ry At rit , t, . li colccmi) rt( d lilic o thecor iOrvi -intito l]

agricuollttial 
 ofl' , 

the technical v c c tiat 


product, it t, jot ii, ioo-iwLvity/'h.c/yr. Furtherrore, 
I ; tri jroyce- : -o:enfrt: ir, -lc] ticn to
 

eo rtJoc ] '/ l 11-c- -t.c ,. (rh -Cl q)
 

e li 
29565 CIASSAV,: MH than a, f irc-t :ic-lr C'oc. lc;5. hAdix 7(11):1-3. En.,
 
um. En., 5 f .
 

Ca;sava.. Uti u:,izonutritiorn. Fed<.. aitd fcnc.ri r'. Pr-c-ads. Cassava
 
productsc. Siurctittter. 
 iFcrwti Fccd cclity. hilippiner. 

The1nurnc, r-oc: u:Wlc. f F111-av,fcr hIillcrih- , Lciv;,tion, ani mal fecds, 
industrial purs:0:: and in 
, bread mcacl-inc- anid baked goods are briefly

indicated. T1( ic ultll u.lf 
 . , polIcizaly in inrd112try, an a
 
subst itute for whcat flour ai-i. an jnp,(-d cnt inr a imacl foeeds, and 
 ita 
entry irto thic exort market, n- rciiied it: tati Of a famine reserve to 
one of a hiChly vlured v01-1t)ite oro. (CIAT) 
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29372 CENTRO INTERNACIONAL DE AGhICULTIllA TROPICAL. 1936. Procesamlento de 
yuea er Colomcia: la producci6n y Lus de hir, ra de yuca para corsurno 

64
 

http:8.86-13.80


humano. Informe de avance periodo noviembre 19841-octubre 1985. (Cassava 
processing in Colombia: productiar, hnd use of cassava flour for, human 
consurption. Progress report. November 19811-October 1985). Call, Colombia, 

8Institute de Inventigaciones; Tecnol6gicas. Uiversidad del Valle. 5p. Es., 
7 Ref., 11. 

Cass:ava. Procesc;i rig. Cas,;ava flour. Costs. Technology evaluation. Breads.
 
Industrab':.atioln. Soci economic as-[oct Indusirial machinery.
 
ubsati tote .fSmal ]-,tal, pioeessing. Coloimi a.
 

The proere.', ,iad, dur:ig t ri1t yr of' an interintitutio nal collaborative 
project a',n"g CIAT, the Iantituto de Inveatigaciones Teenol6gicas, and the 
U. del Val le, on th race sal rg, production, and ute of Cl', is described. 
The 3 rain areao of resarch were: ecencole :;tudi es, dealign and develolzent 

of the rcesirg plint, anrtd treadmaking trial:.. Furtneim ore, a prograin of 
activities for the 2rid yr, in the 3 areas, ia given, asiwell as a statement 
of' jat aid proj octed exeres. Cornomic _rid ctieinical information was 
par tially er'ated to dettrmi rio the fea:ibility of a CF industry on the 
Atlantio Coat:'t of Colombia. in the area of vconoi,, stdies, basic 
iof'ormaiticna was collected or: y at. of-aiao' th, wheat market, cassava 
racacticri anrd erotr at wh'at aurvey), bakeriesit'tion ( ii'vey), mil -: (s 


arid Ceontu,]tr'a aid on-farm ciitas:;ava trial. lEqui;pent
( urvey), productioni 

Wa. ada, ti , rd dti: el d for ,t -:lct Ie rural proessi ng of
-,a castsava 
tutor: for flour. Til on wacig, poeling, chipping, drying, milling, 
ard paiilg aid altolagi writ Ca1ir'ed out rad tire re.Ults ar'1 discutssed. 
16:;ilt a of tril :l in corio::ite are alsoIleadmatigat flouru presented. 
(C AT) 
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28138 CIthEIA, M. F.. FI, A ; VALLEE, S. ; ALIEROLA, J. 1986. Tratamiento 
anatrolio er. do:; fa:<ca do! sos termianca arnii.ceas. 1. Fase acidog6nica.
 
(Two-ati.,i',1 aritirot ic troitfment of attroh sua3petiriona. 1 . Acidogenic phase).
 
Revi'_t a ',Ag-rcquliica y Tecnologla de Alimcntoa, 36(1):101-108. Es., Sum.
 

S .., 111hef., 1i. iFaCUItad de Ci r t i A rfronomtca:, Univ. Estadual
 
Pauti ta, Crol.1:'' totutuiu,C(%ii Po, tA 237, 11.609 O,tueiatu-SP, Bra.sil] 

Cai:z. jivwi . ',t'a a il t i :1:. Car liar; di ',id,-.C%1'a' flour'. Iid tr'lalI i 
P*ik-rotl'i , I]o) [y. F.I: , it-ti oi. [iazi I . 

7h iii. l , i ('C'ef anatii'o'1.1 ri o' eo t ntirated trrlsionsion ;1s11 
t

of tot.t i. at /tA *r . co ip) of lt preo'. 10- a it.r) wai :;tudied to explore 
th . dit i ( .u I.r:,wii; . ttU ioM tani: a ioi triatierit of' isper'aons of 
r,i iia oi' i'oi o, t I ntal.(,0 i' if~it: tria1 r'es id C: of i'a/ lsVa prortesririg, 

1
t
 

c'ui , ri.;,lI;'l .Fi,'l;t riitaUi t ith cat. that, !tLa ttT . of 35 det;:'ees 

C(*: iii:;, tJ ,I(i' r ta t, could Ito ti iii di::, airrJed lot a iontinuous
 
P, t t l rat f I loa /w'. ling thi raitural flora pr('sent irn a
 

:1,,i ( ii,cu th, l'aC vilocitt ofi,:ofl li , is ai dil'ication f'or
 
*'rt'rt cyc ,. ai rox. 5, diy lorig varied betweei' :.nin. of' 0.68 g
 
COI/lriday and t iy. of 1 81 CO lIr/day. The gais produced it a mixture
r 

of hydri ' a. 'I.i!dioxideo i 'Piron. 90/10)i thu velocity of their 
tic diet il t i,.Xlt i. g t.e variable; the lax. vitlae 

o ht,Pird w,!: C. ti v/dly, il an .xpt. . a: tine i.5 .ay::. (AS-CIAT) 

C 167 

2813 CiA, 1-'. I.; F" ItTI'TC, A.X. C. 19 82. loterici at le ut JIizaeao da agua 
" ld ll i l'tc'ii ia,:;. water from flor'di] ,C a (Poeitit aii: .' oi' roi:ddilal cassava 

plart.s), in Congri't ra l rn de tardjeca, 2o., Victoria-fS, Bri'i4 1, 
19811. Pl,11i:. Cruz da Aizi:-FA, Dra:l . pp.174-183. Pt., Sum. Pit., 26 Rtef. 

Cas{iva. Wa:' te utilization. Casava flour. Cultivar's. Analysis. Ecology. 
I'rocea,:si ng. Brazil. 
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The residual water, of a CF factory, located In Santa Mar'1 
a da Serra (Sac

Paulo, Brazil), that uses cassava var'. Pranca de Santa Catarina was 
filtered and then anatlzed to evaluate its poteitia use. The following 
mean composition (p1is) was determined using an atomic absorption
spectrolhotometer: P, 219.0; K, 1675.0; Ca, 22.O; Mg, 336.0; Fe, 22.0; Zn,
2.4; Cu, 1.0; and Mn, 1.5. Total N, determined using the miero-Kjeldahl
method, was 0.15 percent and total reducer-, deternined by the 
Zomogyi-Ne!son method, were 5.2 g/100 ml, .xlr'russed in the form of glycose.
The pliwas 5.0 and the titratable acidity, 3 .27 ml NaC1i/100 ml. The C/N
ratio of the liquid wa:r9.16 
 percent and tie aerolic mesophyll count was 
2.91 x 10(8) cells/mi, representing an abundant microflora which can
 
provido mlcroorganl in:s to de17ade pollutants. It was concluded that 
the 
residual liquid could te used as raw Material for bioconver'sions or as a
 
culture media for fe'menta tions. (CIAT)
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29533 COHEN DE SANCHEZ, 13. 1982. Secado do yuca en secador rotatorio.
 
(Cassava drying 
 in a rotary drier). San Folipe, Venezuela, Furdaci6n Centro 
de nvest iE-aciones; del Estado pars 1a Produce16n Agroindustrid. 151p. Es., 
Sum. Es., Ili ref., 11. 

Cassava. Industri:a ri;(rnhinvry. Experirmrnt design. ['eve] oljuental research.
 
Technology tran:fur. Yroce:sing. Ve1neztuela.
 

A ca sava dehydrat ier process wa: cond t i roI r t ary drier under
 
different ojeratlng conditions. Cass3ava grati ng and chips were used 
 as 
raw material. To obtain the rati1gs, , ,:'ssava was washed, cut and grated

and compr eased in a hydraulic ;rer. Thur, areaof
ap r'eater contact with
the flow cf air' wir achev d ard tIerfor a better dehydration. For' the 
chips, cassava w;: war: Ih, OUt, aid introduced into a mill, leaving the 
cassava in cube::. The: delichation proces; war carried out in a continuous 
rotary drur dri,!r. Operational variable were: rotation speed of' the drum('I and 12 rii ) and air ttrp. (80, 100, and 120 degrees Crl dus). The 
moisture of the resn .1 E, roduct was de.trmined with the help of a balance 
and arvsuc tov. Till ihoest doegrve of dehy dration obt ai ned was 10. 1 
percent moi;ture, ach i';ved with a drum rota ti on sipced of 6 rin and tin air
 
temp. of 120 detgree: Cel Li us at the 
 e rtry of"the drier ; cassava 'atirigs 
were uied an raw materi al, The effi ieny of the drier was 145 percent when 
gx'atin gs were utiud and 315percent with chijis. Energy consumption of the
heating coil is 21.7 kwh for gx'atings and 25.5 kwh for cassava chips. 
(AS-CIAT) 
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29469 CORREA, H. 1967. iarsai de mandioca em nivel de fazenda. (Cassava
chips at the farmI level). Irforme Agr'opecuario 13(1 4 5):58-60. Pt., 2 Ref.,
11. [Depta. AgrieCultura/ESAL, Caixa Postal 37, 37.200 L'vras-"d, Brasill 

Cassava. Cassava dp iir. Comix):7ition. Mehanization. Technology evaluation. 
Storage. Brazzil. 

The production of ca:;sava ehi;:st level, commonthe farm usng forage
chopjors or cassava ciippersr alre sdy available in the Brazilian market, is
discussed. The chemical comtponition of earsava chips produced using these 
different cquilreritt is rosent c. Cassava chip with 12 percent MC can ic
stored in a dry ersirome ntifor up to 1 yr; for an improved utilization of 
cassava chip.q, there could be tr'anr-forred into flour for later use inanimal rations. (CIAT) 
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291197 DATA, E.S. ; DIAMMNTE, J.C.; FOBTO, E.E. 1986. Soy sauce production 
ut.ilizing root crop flour as substitute for wheat flour (100 percent
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sub: titution) . Anrl: of Tro pi cal IPecearch 8(1) :112-50. Fn., Sim. En., 5 
Ref., 11. [Philippine hoot Cr-p We:eat-ch & Tali]; Centj', Visayc State 
College of Ar icul ture, Baybay, Leyte, Phil Ippio:;] 

Cavcsava. Substjtutec. FermRtation. oytk' !H:,. Ca: sav: flour. Phil Iippi hrc. 

Coy szue yield was not affected by tth '-lt itutioi of wheat floor with 
root crop flour (,rwe.t :otato, cac saw I car-ehydrate couat' fo' the 
fermentation mlcroor'ganlri. Titratable acidity, ph. aind NaCi -ontut, 
were not cigni ficantly affect -d by flom su''titution whil' the r-oteln 
content and ariino11 off oot crol-ba ed oy ucY lower I hosLO w,i-e tlan of
 
sauce produced fr-cc wheat flour. Genory ev;at ien clewd th t wen soy
 
:Iauce Wa8; use'd in pr'el ar-i ic beef teal c:' f o led f i:1, roC t
Dri. I--a 

,er'op-based soy sauce a a celit-ardi. 10 to 1 lla] Li.vnd lac:ed (on1 getnral 
acceptability :scores". CF prod uced thl' I oW :t, coy IaucO y i- d, eel Zdy 
when unwloked. Cacsuava :my acilc wu ivittid inel ii l 1i a i(ii.evet l' a. oy 
sauce ini tel'Iin ; (f cot -,1 lio-ii, atnl.d cciir, i y. i 

U 171 

29523 EUtitCI, C.A. ; CWTA , . 0, .9 W, nc"I of Nhllido''Ye 
1Mo.o i;ia- feited I' :t ;, a .- 1a.'t : 0i I ali lcmdse:1ts. ternatroli can teicj , 

16(1) :33-13. En.. r. i., EK. I :. [ N rit o 1-y Liiiotatory,
 
Phyto ,athol (o'y UniI, Dti . ''. i l] I h itle ', Ui V. of' I badan,
 
Ibada r:, t1iJI !, 


ca£7:za,; . 1," 1;h v'( c oq t . 1'ti av~'i, h:,.: I t: I('N . WaI:J ", i ti lizat ion. 

Nipwr in. 

The ilsi ,c 1ai I Old hl: , 1,t c1 :, nd vii tll :.: , s oil 
aincnl iuli-iit[ fee tic :oit ic of ri i oipyn, i r'cI{itt- on. -'wte cv. Ife Briown 
wee,' cOni ccci with eavl fl i i tiL:t. lit ild UFE '- , 1 i:-i ajplication in 
field rid gr r eu. ir!i' I rAi n n :oilI will ci(e O : l, h : : pi'oved 
virtually ai Il',ct ivo ca r I j i ti iOr, I' 'i up; 101tull;tions 

. inwornita, re inii, ild I i i ii ,y ii tahv rid. iiii-c., 1tice in 
cow I a tilOducti v , y i f. -c , ,i lit": k:t< ! .::I vi l , t-I i nj s-ai:ii-ndcd sol 
wee ae:oci a wi t l . i: t i I Ii IIIItL -'nco It nlI' C : Wtel a:3-len othIci

uiknt wrli. facti o I' i -y i '- li--bt i tI I' : i j' 1ee r.ite;: of Cocoa ted 
hisks. Ri- i k i ill fioant y r'-du ,-d P. i ricopni t I iopul i:t on:, but ilso 

Fu ilc lPl;i, lhi;lnir, aildwere cccii',.- -ii- ! :', C ! 'c ] i Pldoit 

h 1V 
.;-A. UIt.lieii, t.itilaco291173 11-Dtl tP'' 1Vpipc. ii n huTiani e er 

' 
out-Oc. r'd-I i it ' ti- 'I ' h:i- (Cc;: :a i: 1-t:>: il: liinci natietioi. and in: 
othev indu'tiit! ri uct ). infol-':. AlyroiI ,.utl.o 1 ( 15 :p -3 . P . 

1 f., 1 . 

Cau; si. v . 'i: ,iInutrlit i(n. I re--i, -L:oduct :,. ]rduvtvi' lizaticn. Food 
pioduct-t. U (-:. C t iv:ch. Lv:i 1 . 

The diffieivnt '0.ofii t . tli irich li t itIt iO i d:, haked goods, 
pa;ta, ad tr l! oi)d-i.) id indt ti 'Ia li'oducts%(alcohol) are 
ke: cill Id. ii, i-i'e' Mafd' [tI li fa''I t that (:I' rice, relative 
to wheat flour, i:- (io [tcril~ r lit, iil di' lT inj it.: ic-e. 1it licat lo . cf 
cci scva sti. ih til icdf didWtti'y (thickeln', wetoe! ictairnor, biode', 
textut'o ilnt oi-ver') alil in c-near' tioduction ate i-tviewed. Othe-r industial 
a)iplication:; inelud ierirdly, rinit-val isation, I'ledlci n, patel and textile 
intdustiii,-s, bledprilablc detor nL anid pla:ticc, arid rlatch polymer's. 
'iodified ca:;cava :;tarchesa and thel i- Ivcs ate ievlewd includinog 

acid-nodified starch, starch modifid by initrtevos:;ing, phosphate sitarch, 
and oxidiized staich. (CIAT) 
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28877 JOSIS, P. ; LECLERCQ, 1. ; !:TlYAFIA11[WA, S. ; RLIADUMA, C. i986.
 
Er'ichirsement en prnt('intc du oniirc' 
 jar fermentation vol H o. (Protein
er'Ihme nt of arr:avt by -ol i I f!rTvrlotiorn). In Institut des sel ero:t;
Agronomiq ue du ur-undi , ' HUe1 

Bujuuur'a. v. ,j p. 221-2J1 Ft. rl.
 

RIaI nt 1986. (Ceptemtr'e 1985-Aout 1986). 

t
CassIiva. Ir du it, ] i,. rooI. rl t,r l.t.in. Nut t iv value. Protein 
eri rhtent.i' N : t%'c, 'lout. 1 Ifitt a nto ,t. C( :o' rogrr .
 v. 
evilocip :nt 1 .] rcvz urcl. Puvtrtr i Pt,, L)-,.] 


A bvti f d -::lri;.I ion il t, ! r 0y th it t tjt i.uI itvu value 
of foo 't',uv.(d ir! th'. f o . it , li t. ,f' th. lr:tltut do,; Sciences
 
Agronure iqu , u Ir 


1
A ! t Piltd ,1; o. giitn of the
 

prO~'oe dit tt ,1 KtOf 
 i',c't of It I nd l tlit.ion G6n(rale
 
13-i] ' '
i'O t O i't ' , tit tit;( ltl d r C1ttoI[,<t' :; LU 1. for, 
qvott' l 'W, of llr, ,-l.j:ol i 1 I vt.,t t iyn. cT y are: 

fo-r-,entmtion; l-t, dy '!rn, .,!' I I t i, . p il' y, all viabil ity of titeIn.foc tian ; : 7il ''' ry It,:; l Lt;,-1y e (.i :~a i n probleml: Of st:Jecting 
f1 , tit d, ,. :d l:ltI Ct"; till1 ::f tait 'y ;.,eot_of ft' '.,I tt ,r ' :i, 1ool m t~; ium, C I AT) 

17 ;
:76N LUCF' F. ' . 1 Wl i;Wi'I .. 1 tot; irflucl :ogva:'CuLiv di: ,-lA m.;Ol n o", - : .: \' (t'ali ,.l- uh tit- tti t' dI'lI njq 

r UtiI. inoa .I t ti ,', , [ 1,..(2Uo ty of Ag'i1'ultUr,'-. Annual 
lftl- L t .t ' ' I ilt , 1.di p -.91-92., II , 1. :. Fn. 

Ca" .
21t1'r.n.Ptr I i i "ito l , C it i v !. . i i11d d ;! J Teba Lgo. 

Fecau :,, (f the di olo II WiII' t It:ii 1 t,11 v' lar C of;:'1;ut1 carssava(novrma]l y ; t --'it,.,; of" n- 'a(,]da:a ,) anld :lveafd.- r lidly throughI~ tile
i

tulrI, tubtlrl :. r und'.r tro l- ,!] (lbimndlto mally ;poll- l,,to 


w ithin 2-5 
 t 
ttoralj It', i r nf irtve:lti t d. Two (xpt.i hovt,- jor out dAte. 

d':', . Ir t.th I oj(,t I o:;:itI'b -m 'thod of jr'I-oiifijg , tubo' 

In tht(,1 t, 
t o i tothI I(- '"f'-Ct:L Of' d,.fnli atien iur~dtrt o with!Ip uvith ru ulating 

cht :ic't i I 1. t oaf ( of tutbr frto 2 '10iia 'v., black StickNt'1trtt';(13f') nd 'IT0D1!, 'do": Two/7 :!udi'-d. wl:. prvior to h r e tthe plants wer-e 
defoliitti-d cr l'O.it of 

In btt or, '11o]J :A fi-,n 'Itt' 


.ywI.l i 1 on (i-royladni ne, IAA, or' 2,4-D. 
, n n raet rold ;utb:lquetlt itpolace of
 

tut I'l:, tilt i I f'!! 1 l I-ow t,1 Ir -,1 ". 
 w' Toffective 

Co0o01. Noim of tilt chr i ct't itmprov ,-j tit ltora g of T01 /72. In 


- . tr't ait [ifrticular 

the 2nd .
ex'pt. tot[ I' u i"1 w,'I" ,f ji ba:,t(,'' iiocorlut t tit3 moisture levelt or' ,
17O. Thuo retL tit j: aI i i tv.Itt . it It roi:,ture level of 80 percent
 
gave tth ;t l':iti ii It'd, 
 wl' I thier wall con 'iderablel of wt.t, ' 0 os fr'esh 

when tit 1 , tt ' tolu(d i 1 
 a,.1t witth only 13 percenlt mloisture.
 
(Full text)
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295P6 1-.TT , 1.C. ; CEIDA, M.1'. ; TAKAtA.tii, 11. 1987. Utilizaao da carca de 
mandi-,ca (Malrli (:ul n1,1ta, Crlntz)ittot l ,n diC'estao anaor6ba. (Utilization of
 
ca0-ava pecl l:;ilt ana10erobi di o:;tion) . Enor'toia na Agri'cultu'a 2(1) :25-31.
 
Pt., Sum. Pt., En., 15 uIf., P'.
 

CaoZtlva. Cor tox. both product: . Co:ioeit it.on. P oliy, L. Uaer,. Brazil. 

Studies wero c:ciicd Out. to duttrivino' tite feasibility of utilizing cassava 
peel,- in anateotic diEgd:ttic n and to vroduce methne gao 't a source of 
energy. Although the :fficincy of the pro-cess i low, v high conversion 
to methane gao oOCCr';. The jeel v had 64 .78 percent of biodegradable 
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voaiesolid a.y)The prdcino a a 4 ie oatile 'solids,
(Congo the BDP an hANAluc h ofodu.Ar eArclue
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2952 NIGEN, ong: l Bda a I~ra ancntle :Foufoudou. 

CAtieke. C. Cul"tVars.AFofoo. Develo n. T nology transf[r. 

;transfor'mation of .the root duieto its difficult conservation. as .afresah :;! . 
:..product. ,Of the major: produ-ing countries that have :investigated solutio0nsi 
'to this problem, Zaire stands out as an exporter of cassava: paste:.-On the 
:other 'hand, In .1981 -the Congo builit the-lst factory: for the industri'al''.'. 
transformation of cassava' into fofo0. :The advantages land -disadvantages of
 
soaked cassava and foofoo are compared. In western Africa: (the "atieke :and

Sari zone), the adoption of 4seet cassava var. has been successful,; 
Salthough this was not possible !-n central Africa. :Finally, .once the low .
 

.productivity of sweet,vat, compared with bitter var;., and the sticky
corsaisteney of foofoo are overcome, plans include •the planting of 4I00 ha of' 
, sweet cassava In Hantsumba, where the factory is.. It is left to be, seen if
 
: ,the new product, called foofoodou, will conquor the' marl..et
(AIAT) in Br~azziavilleo. . " AA AAA :. . 

... .Avprocessing techniques on local cassava flour production usingte
• 28596 ORIAS, NR,R; CALUB JUNIOR, F. C. 1986. Evaluation of primarytheA . .,,.'
AA-pedal-operated hammer mill. Annals: : of Tropial Research 8(2):61-71. En., . ... 

S Sum.1 En., 6 Ref., I [Philippine 0 t Crop Research & Training Center 
Vsayas State College of A iculture, Leyte, Philippines] Agriculture 

Cassava. Small-scale processing. Cultivars. Rasping. Drying. C y A.
o
 

Technology evaluation. Philippines. ia
 

'
wahing, (3)cgratng and pressini ()gtng presing werea ounthout 

evaluated for cassava crooden Yello flourlprodut ionusir a frs
 
pedal-operated hammer mill. .As far as 
sze reduction eff encywaso-tin
 

conthis-epbefore dryng, chippingo cassava roots wOs moreethegrating (90 vs. 6 kgh). Sgnifcant differences were observed for thedifferenttechniques regardng dryng t m
0177 e ad6 prducts to 11- 1 percent

28596 OSPIA, B.. ; CEST,JIR . 1986. aualuationEvao ofpriaraC:3less th f pless (8,w15, 17,Aand 18 h, resp.and fan thand 

Regarding the apmllong
performance (crude flvur mlling rate and fine flour 
millng efficency) of the pedal-nperated hammer mill on the lproducts, no
 
signfcant dfferenes were founed wth bite 2 (8.20 vs 8.95 kg/h ad -


S c53.72 5 f percent,e between ha
vs o.00 rep.) nor 3 and (1370vs. 1.05ikg/hoo 

20.60and grating groups were" andchippine percent, significat The flo processng t ,. .vs. 21.20 reap. ), but the differences between the e/: irtotanforouc technique was 2 
es than I less than 4 less than 3 (2779,.tcniue 1)cipinTh piar f ndwahng ()chppn6wthu 

followed by 4, 1, and 2. (CIAT)
30.2,43.90t and 435.68,hit, ,rasp.). "Processingcotweehgrfr3wasin, 3)grain wihot resin wre-Jad resin,' ad () rain 

oalmentaci
n animaluna nueva agrodustvaf a n Colomba. (Natuhe cassava
drying for animal fedlng: a new agrondustry iniCs.ombia) all Co mbia,
eCentro
Internalional de Agricultura Tropical. 18p. Es., 
Sum,Es., 10 Ref.,
 

http:ofodu.Ar


". F f .Industrialization. Small-scale 
p Ps c C . n t"ranser. Technol'ogy eval 

Cassavand Dry ing mFed and etbding Iml gndustrial . ims toA~ 'l""Tabraj he "o 
spretof olombian Intnegrated R dal Devielo pment Fund 

b'en ithgthe decinofnstaltionCotsa pilhot layt'ransferl easaton 

with the collabortion oagroup of .15 -farmers. This pl3ant perated on an 

:i .?.:::-'exptl.. basis inArocess epro:1981 ito iobtain Informatio n about ,the' efficiencycolla the o0fthe'; i:nditions exlstobian nteCalombir DAtlanticat ndCoastan 
o. de termie the prodct ' s tacceptabilty by the industry for balanod '' 

eganimal t t192, r 2 pilot,thaledryingfeeds.in dumingh c pl'-herfo flantwa
 

"..'- operated semi-comme to, obtasin da ta on iproduction costs;i: likewise,
; 01ally,
witshowed the economca and technoal feasibility of the procesed.In
1983, the 3rdPhase bei1 n, ooisting in the replication of fthe project i
 

-
":- otherocassava :prtduoing areas of the region. .In 1984 and: 1985, the project.has grown cons erably, with 20 drying plants functioning in C198and 36 
In 1985. It can be concluded that to establish sadsa foe ral cassava 
nimdryingplants, the following requisitesare essential: (1) selection of a 

! . :  " .processing technology that can be assimilated, controlled, and mnaged ;i::easily by frmers; (2)i implementation of integrated programsof pocesig,
production, and commercializaton that reduce the risks nd increase netIncomes of farmer eand (cprovision of institutional suo th t in 

::"..adequate in terms of technical assistance, crdt oailities,: management: " :::and fiscal training, and of advice in the formation and 1onsolidatonjofe
ncooperative groups for agrcultual prodution (ASCIAT)and associative 

PAT L 198.It c borphology of some legumea i uber starche agrafted with 

polyacryloni trle. Starch/Starke 38(5 ):160-167. En. , Sum E , De., 5 Ref., 
Il. [Dept. of Chemistry,'ardr Patel Univn,tVallabh Vdanagar388 120i, 

India)uCassava, starch. Analys India. a i netB ochistrye Cassava 

orphologcal aspectsof 3 legumeiand 3 tuber starches (among them cassava) 

., :and their, graft copolymers with polyacrylnitrile prepared from granular and :PATEL, 1".r.n98. Morphoafl g y fom hagrarloord~ntednue w,, ithlegume tarches,:'i::.gelatinized states are reported. "Scanning electron microscopy .revealed : :that grafting characteristics ofsiegume and tuber starches reaquteme01790
 
2951 J, T . AL IE SAO, . C.N.;T, .1086
449 X.L ,; L.ALI, XI.; ;In starch the. different. Tptato hydrolyzed S-g-polyaorylnitrile product;: ishowed that the grafting has odcuredin the interior. Incaseof soeetono 
potoat tarch a littlei graftingocu red onthe surface of depression while 

. normal -grafting might have taken place in :the :interior through the i " 
,- : depression. Little grafting seems to have occurred inside the cassava; :: 
': r;::.starch' granules; grafting is relatively more frequent, onl the surface of -th~e;: 

. on 
i ! _...:boiling-off process of degumming silk glue with proteo i enzyme S114).!i :~ i' 
! ::(Studies degumming problem of raw silk. 3. Application of the : ' :ii::!i 

yActacroblogitca 8):71-75.: SumEn., I ,Sinica 26( Ch-, En., ef., " 

Cassava. Enzme.,Industr l m crobcology. Isndi 
Chin..a
 

Morphological::,asecto3egue'and3tbe starches(aog t, 

http:feeds.in


applicationof for 
~cocoons with proteolytic ezyme Bacillus subtilis S114 are described. 'Amon'2' 
the various proteolytic' enzymes tested, S114 is the most desirable. The 
enzymatic degumming pro'cess with S114 has improved the quality., in~creased 

~"productivity,. saved energy, cnd, reduced' production costs, ,and is therefore
 
both satisfactory and economical. The',optimum pH of proteol'otic enzyme'~
 
S1 1 on hydrolysiLrilk glue of, caissava cocoon was found ta'be about 7-8,
 

< ,,and the optimum temp. wias about 55 degrees Celsius, enzyme activity was 
stable at 45degrees sius for 60min S 

The principle 'anid vdegumming cassava cocoons or, &ssah 

,0181 '
 
29076 AJA, K.C. .; MATHEW, A.0. 1986. Effect of parboiling oa hydration
 
and sedimentation on characteristics of cassava (Manihot esoulenta Crantz)
 
chips. Journal of Food Science and Technology 23(1):39-41. EnD., Sum.- En., 5
 
Ref. [Regional Research Laboratory, Trivandrum-695019, India]
 

Cassava. Cultivars. Cassava chips. Boiling. Cassava flour. India. 

Studies were carried out with cassava var. Malayan-4 (M-4)f to determine the 
hydration characteristics of plain and parboiled chips and the 
sedimentation characteristis of the flow prepared from both types of chips. 
Parboiling of cassava chips was found to affect the hydation behavior of 
chips'both at room temp. (28-30 degrees Celsius) and cooking temp. (96-98 
degrees Celsius). At room:temp., equilibrium MCby soaking was attained 
after 8 h. Among the 3 samiles studied, equilibrium MC by soaking was the 
highest (61.91 percent wet basis) for the sample that was parboiled by 
dipping tn boiling water for 10 min. At cooking temp., watei upta!ce during 
the initial period of 5 uin of soaking was low. After 20 min the water 
uptake value of parboiled sample attained was higher' (1.23) than plain 
dried sample (0.994).- The sediment vol. of the flour prepared from 
parboiled cassava chips was alsohigber than the corresponding one prepared 
from plain dried chips. :-The sediment vol. also showed a direct ,
 
relationship with equilibrium MC by soaki.ig at room temp. (AS)
 

0182
 
2374 RIVERO, F. 1981. Sustituoi6n parciaI, de la harina de trigo por la
 
hitrina de yuca. (Partial substitution of wheat flour for cassava flour)..
 
San Felipe, Venezuela, Fundacidn Centro de Investigaciones del Estado para
 
la Producci6n Agroindustrial. 156p, Es., 26 Ref., I1.
 

Cassava. Cassava flour. Substitutes. Breads. Cultivars. Viscosity. Storage. 
Uses. Venezuela. •
 

The substitution of CF for wheat flour at 10, 20, and 30 percent levels in
 
French bread making was investigated. Mixtures of Venezuelan commercial
 
and exptl. cassava var. with different physical-chemical properties were
 
used. Results of lab, expt.I ndicated that high-quality bread can be
 
produced using. 10-20 percent CF without requiring additioral' equipent.
 
Differences observed in cassava var., especially regarding starch
 
viscosity, had no significant effects on bread quality. 'CF can be ,
 
adequately stored under conditions similar to those for other flours if
 
produced with 10-12 percent MC. Additives had no significant effects on '
 

final bread quality and thus their use is not justified. (CIAT)
 

0183
 
29454 RYU, B.H.; KIM. W.S,; NAM, KD .; LEE, I.K.; HA, M.S. 1986. Impurities
 
formed from ethanol fermentation p-ocess among different materials and it's
 
effective separation in large scale. Korean Journal of Applied Microbiology 
and Bicengineering 14(5):371-376. Ko;, Sum. En., Ko., 19 Ref Ii [Dept.
 
of Food Science & Technology, College of Science & Technology, Busan San
 
Ub .Univ.,I1 San Trading Co., Eusan, Korea] . •
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The results aregiven'ofn a trial' to determie he con.of Impurities such2. 
as meth aol:an'd fusel. oil formed during'ermentation of different 
S materials. :wHih cones. of methanolwere formed n'drie s
 

Hig Rcassava o oil also;[durinngfermentation. were 

. formedinrice, sweet and cassava
:Ooaeollwiaaianked dried barley, Iii it 

; conn. of -btanol were found In cassava, mierice, ,drieda wee t " 

potato,- and onaked barley and of isoamyl alo ihcassava. rice, dri d 
_ mo_.sweeultpotato,' ma0ze, onaked creaaiong-order 80 barleyt-in Uii

continuous distillation of super allospas type, collection ratios of,n-proparioi, ,iso-wbutanol, n-butanol, and isoamyl alcohol were as follows: 
3 7.9# 28 .6eO h 2nd 1 percent when 78.25, 68.5,0 a 56 50. 0, and 50 .0percent (vol./vol.)hot~~~~~eswentalcohol, Fusel adB61g~~~ alcoholcanoz)to used.- bad andulUareap.,, were oil and 
were plalrsintothe recoverycolumn andthen separated directly by sideout of' fusei oil partially from the plate of' the tower bottom. Extra 
impurities were separated by fusel oil 5eprat'or with 20.0tpercent
(vol./vol.) alcohol adjusted wi..' water. (AS) 

018L
29518 SAKAI, T. ; NAKAGAWA, Y.; URITANI,~ 1.; DATA, E.S. 1986. Occurrence of'various kinds of' metabolites in physiologically 'and aicrobi ally' damaged
cassava (Manihot esculenta Crantz) roots.' Agricultural and Biological
Chemistry 50(11) :2905-29(Y7. En.', u8 Ref'. [Suntory Inst. for Bioorganio
Research, Shimamoto-cho, ihima-gun. Osaka 618, Japan] 

Cassava. Deterioration. Storage, Roots. Plant physiological processes..
Biochemistry. Philippines. 

Chips of' physiologically and microbially' damaged roots of. cassava var.'
Golden Yellow, Hawaiian-5, and Okinawa were analyzed for stress metabolitecomposition'using gas chromatography mama Theand spectrometry. stress
metabolitea were classified into 2. groups by mass chromatography:.i
steroids. and more than 20 diterpenoids. The major component with amolecular, formula C20112803 is most likely, to be the principal bitter

constituent In cassava roots after physiological and microbia.l

deterioration; the 2nd major' component had the molec.ular C20H3003.formula 

0185
28311 SILVA, .J.R. DA ;FLORES, A.S.'; SANTOS, A.R. DOS; LIM4A, J.A.D. DE;
SILVA, J. F. DA; CERQUEIRA, 'J. H.A. DE;, LORDELO, .J.C.C.; DINIZ, P.J. C. LIMA,S.A.A. ; SOUZA. S.P. DE; DANTAS, T.B. 1986. Caaa-de-farinha. (Small scaleflour mill). Brasilia, Empresa Brasileira de Assiatencia Thonica e Extensao
Rural. Serie Diddotica no. 10. 63p. Pt., '_ Ref., 11. 

Cassava. Cassava flour. Industrialization. Processing. 'Technological

package.' Fermented products. 'Cultivars. Agricultural equipment. Brazil.
 

Recognizing the importance of the CF microagrcinduatry for low income ruralpopulations in NE Brazil, and within a concept of':appropriate technology, 'adescription is given of localization, structural design-(with detailed
diagramsa), and 'processes for making 3 types of CF: dry flour, flourobtained from fermentation in water, and Para or mixed flour (combination
of dry and fermented flour). In addition, 3 annexes are included on

standards for identifi ca tion/q uality/paokaging/storage/ transport and,
production flowcharts for dry and fermented flour. 'Tanniin percentages in '
different parts of the roots' of var. Vassourmnha, Sao Pedro, and Barra
Bonita are given. Machinery and equipment manufacturers in the states of
Bahia, Ceara, Paraiba,':and Rio Grande do' Norte are listed. (CIAT)
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~2iY294741 TAKAHASHI, 'M."1987.1 Aproveitamento' da manipueira'e~ de.,res9iduos do 
prooessamento. (Utilization "ofZ'cassarei. and~cassava -processing wastes') -

~~Iforme Agi o3jeuario 130145) :83-87. Pt.,',14..Ref.,. Il., Depto. Teoeiologia
dos Produtos Agropecudrios, 4F culddede Cie iias. Agronomicas/UNESP, 18;600 
Botucatu-SP, Brasil] 

Cassava TWaste Casaqrep~ii... . .. 
Casava.Watetilzaton.Casar~p.Soil'ameiximent."AHerbicides.,

Nematodes. Biomass production. nd ustrializatibn. Technological' package. 

The uses of cassareep or waste water and other cassava processing wastes 
(pe~ys 'and cassava mass or roarse flour) are reviewed. Peels''can be 
inccrporated into the soil/as a source of 0 or used as animal feed......A 

Caseava mass can also be used in animal feeding duie"to its high starchcontent. Waste water has been tested as a source of OMfor soil 
applications, as a nematicide and herbicide, and as a source:for biomass 
production. The treatments of waste water are described; these include the 
use of sedimentation and filtration tanks, forced-air tanks and 
stabilization lakes, and anaerobic treatments with biodigesters. (CIAT) 

" 

0187(/
29487 TAN, D.L.S.; OUNDAYA, E.A. 1986. PHCRTC motorized grater. Baybay, 
Leyte, Philippines, Philippine Root Crops Information Service. PHIS Leaflet 
Series no.2. 4p. En., 11. 

Cassava. Small-scale 
Philippines. 

equipment. Small-scale processing. Rasping. 

--,A motorized root grater, developed by the Philippine Root Crop Research 
Training Center for household use or home-ba:ed industry, is described. 
Photographs and diagrams are included. Details of materials, costs, 
capacity, and dimensions for its constructon are also given. (CIAT) 

and 
'-' 

- * 

0188 
29486 TAN, D.L. S.; OUNDAYA, E.A. 1986. PRCRTC, pedal-operated root crop,
chipper/grater. Baybay, Leyte, Philippines, Philippine Root Crops 
Information Service. PRIS Leaflet Series no.1. 4p. 'En., 11. 

Cassava. 
Rasping. 

Cassava chips. Small-scale 
Development. Philippines. 

equipment. 
' ' 

Small-scale processing. 

A pedal-operated root crop chipper/grater, designed and developed by the 
Philippine Root Crop Research' and Training Center,. is described. 
Photographs'of the machine and the'resulting chips and grated roots are 
included. Details on materials, costs, capacity, and dimensions for Its 
construction are also given. (CIAT) '' 

0189' 
29488 TAN,, D.L.S.;;'UNDAYA,' E.A. 1986. 
Baybay, Leyte, Philippines, Philippine
Leaflet Series no.3. 4p. En., 11."' 

PRCRTC root crop flour 
Root Crops Information 

finishe 
Service. PR V 

-'Cassava. Cassava flour. Small-scale equipment. 
Development. Philippines. 

Small-scale processing. 

A root crop flour finisher, designed and develo'ped by tho Philippine Root -

Crop Research and Training Center for village level 'production, is 
described. Photographs and diagrams are included. Details on materials,' 
"costs, capacity, and dimensions for its construction are also given. (CIAT 

''< 



29M ILPI, E.R. USTE JUNIOR E. 5. 0.1 9187g.'Teonologia de farinha'd 
manioa( asav' lor tehnl~gy). Int'orme Agropecuario'13(14j5) :60-62< 

'Pt. 2 flf.,4li.'~ [De'pto. Cienci as dosTAlime nt'osESAL,' Caixa' Postal 37, 
37.200,Lavras-MG, Brasil) ''4~''~~' 

Ca 9' ava flour. ProcessinE., Copsition. postharvest technology.Caqsv a .Css 

general -CF~production~techniqu s-andqualty"'standards-nBazlae 
brfagalydsrbd he 2 main' group~s of'CF,' fnamely~unbaked CF (farin'ha

Wau)and CF,~differ in their4production processes; Ain the 1st, 'the'. '" ' 
"""washed roots,'are macerated before peeling,'a'step not followed in the 2nd.,v 

UnbakedCF is subdivided into fine and ,coarse, and CF into fine ~ 4 '" 
conditioned,' fine, 'and coarse. ;Flours are'also defined' by color; white,~ 
'yellow,4and others. The physical'and chemical compositions of CF:'types 1."j- '' 

2, 'and 3 are 'given. as well as indica tions' regarding type 4 and CF not ' 

complying with the classification standards. (CIAT) 

29M6VIL~, '0191
E..

(Cassa8 	 hipsAE 1987. Teenologia de producao de raspas de mandioca. 

(Casavchpsproduction technology). Informe Agropecuario 13(14I5):53-57. 
Pt., '7Ref., Il. [Depto. Cienoias dos Allmentos/ESAL, Caixa Postal' 37i' 'C 

r""37.200 Lavras-MG, Brasil] 

'4' 	 Cassava. Cassava chips. Drying. Mechanization. Productivity. Tcnology 
evaluatiori. Brazil, 

The technologies available to produce' cassava chips are reviewed, including 
both natural and mechanical drying methods.' Regarding natural methods,' the' 
efficiency of drying chips in inclined trays or'on cement floors Is briefly 
discussed. Two'.aechanical methods, the D'Andrea .andHubrich prooesses,, are 
described; the former method requires, pressing' (1))after washing peeling, 
and chipping and '(2). before drying.' Chip yields reported varied' between. 
30-40 percent., Quality parameters are given for cassava chips." (CIAT) '"$ 
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'29472 VILELA,'E.R; FERREIRA, M.E. 1987. §Tecnologia de producao e 
autilizacao do amido de mandioca.. (Cassava starch production technology and'' 

utilization). Informe Agropecua'rio-13(1!45):69-7I. Pt., 10 Ref., Il. (Depto.
de Ciencias dos Alimentos/ESAL,' Caixa Postal' 37, 37.200 Lavras-MO, Brasil] t" 

Cassava.' Cassava starch. Industrialization.. Technology' transfer. Factories. 
Developmnent, Brazil. ' '- " ', 

Cassava starch production technologies inBrzlaedsridndtrc
 
utilization isbifyrvee.Tetpsof.equipment required for~'thc4'
 
general extraction process, depending on the industrial scale used, are
 
indicated. starch uses are briefly indicated for the food, '~''
'Cassava 

textile, and paper industries, among others. (CIAT) ' 	 'C 

0193"' ' ' 

28535 WALTERS, P.R. 1987. Industrial uses'of cassava. Courier no.101:74-77. 
En.,' Sum.' En., 11. (Marketing & Economic Dept.' of the Tropical Development 

&Research' Inst. London England) V'' - "'j" 

'~Cassava.' Industrialization. Statistical data. Trqde. Cassava starch. Feeds ' 

'and feeding. Fructose.' America. Africa,. Asia.Oceania. Europe. 

.The main industrial uses of, cassava 'in the world are described,. with 

~"indications on the world trade of these products., Th e balanoe of 'cassava 
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production iD processed and used i:dustvially for the manufacture of 

compound animal feed, especially in the EEC (mainly imported from 
Thailand), and of cici.eava starch (the main producers beiing Indonesia and 
Thailand followed by Prazil) for in the food, te antie, paper"u--e cod 
Industries. C: ;cava :t aireh i:;al-o u:s'ed in the r.anufacture r.' plywood, 
veneer, adheeives, glucose, and dextrine. Oth,.' ure:n briefly di:;cussed are 
the production of ethanol, .ICP, landhi)i frulctoie ccwetenee'c. (CIAT) See 
also 0010 0017 0019 0030 00311 00111 0013 0048 00119 0050 0051 

0052 00511 0057 0100 010> 0103 01011 0105 0109 0110 0112 0113 
u119 0116 uily 0120 01o2, 019 010) U012 0130 0134i 0139 0136
 

0137 0138 0139 0110 0141 01110 0143 0146 0117 014 8 01119 0151 

0152 0153 015 0191 0197 0210 0211 0212 0212 0215 0220
 

103 Industrial Micr'obiology
 

See 00119 0062 0150 0154 0162 0163 0166 0173 0180
 

JO0 ECONOMICS AND DEVELOPMENT
 

01911 
29509 AO. I,0 1. .1E'I, rultivo de la yueca en 6xico. (Casava 
culti i ior! i. 'i )I Vilgl ic n Ci'ntffica (M xieco) 11) :I111-118. Es., 

Sum. Fr., 1' 16,1 . 

C* rr:;.AV c!.cii crc-i:. acclrect '. Pi'rodction. U,3ac. 

Iredu tivity. ' , xio'o. 

'ilt! il> ttt 11 " V 'ultiv,ttioin in Nexico i:; arialyzed oil the basis of 
tile U.-: of, i human nutr'ilion, c:;forVZ'age in animal feeding. 
and col , Ii' , I i C. I., cocci deed an alternative toCi:c:,tva 

faice the : O i th,. country. (AC-CIAT)
-r,'-y flg 

~i/,NC( 
0195 

266602 I'., 9,. 2. 1 'c i. l-1ri'ca d dIc l! yuca. (Cacceciva marlicting). 
2 6 Ic v~t' Cc *,ctla, lcr igrcUIIi vra:)fIcd,: " [ci)clh'tJlor g,1 Tadect Lozano. 0p. 

En., I i 

Cccv" (cii j vt~:. Ce ic:c,:. Hlar I tinrcg. Production. Socioeconomic 

aect/{. I uelolc:.rc. .Ctctictlcal d:,Lt:A. Colombia. 

A :!VLey WIZ, (cihduct 'i- 1 1978 to anaty-e: (1) ca:;:1avaproduction in the 
r'egion of Quindlo, Cwlum , h)eh treet- av. yieldic the hile:t eac: ava 
of the ecu ictry (29 ti ha); (2) it: marlketing in ogot'.; and (3) the poccible 
grl'oinduct~rtci izatiori ci lterittiva:t. The canai;cvt product ion system in 

Quilndio is desed in detail a:nwell cc the availabhle infrastructure, 
wchoc-a:aler arid retaile diatoibution cy etemne in Bogotc, and 

eo1n:;LU2o-l1'lZAted o;t,. Cal cvi ]Ocesee In the r'egion were 9.6 percent 

(110,000 t) ir. 119711 due to I dIluate 1irf t'itctur'e, a factor that rises 
cac:-avc pr icee. p'odlcer seurree Of rki les-nThe U root the ;and receives; 
benefito; th,: conncr:t!r ic; in a rilTlilir ciWtuct icr :,ince irittrrmediariic, 
eopecially wcole,:ae, obtairl most of the! -er .t'Itlue to it!; hIl;h 

quality, cassiva from Quin iuli: well accuiteid by cOrculevr'c in OLgt'i, but 
tecause of' the high pr'icc:: imposed by interrediatrie!, it a eonsumnption hlasi 
not rown to the expected level. It I:; re (cr.ended to: (1) plan cac:;ava 
pooduction at b,)ti the regional and nattional level; (2) induntrial ize 

cas--a production; (3) improve the available ir'itructure, train workers 

involved in the collection, packing, and t'can.nportition of casava, 
continue: harventing caccayc manually, and ectacli:si tranncortat!on rates; 
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(4) organize and regulate the wholesaler and retailer distribution

infrastructure through government policles; and (5) create the need amongConsumers of a semlprocessed or processed eas-ava product. Tile taxonomy,cropping sytotem, and di ofeateu ca6sav var. Chirosa are decribed. (CIAT) 

019626875 AHAiKUL, T. 1983. Estimates of an aereage recsponse model of fivemajor annual crop<; in Thailand. Ph.D. Tht: 1.outder,
P UInivr.,A'. cfColorado. 167p. El., All.I. En., 812 ilef., I1. 

Cavit'IV. Produot iotH. Cl hi:tiC r',jul '900tt. trtl''g. tati ati al data.
Produotivity. CI]ltivatIton : oi: . ULA . Thailand. 

Thu Dhrymu; 
 O f-tlteration c-Limration of a Nerlovian dyamilc total:;upply r ode WMe; wae l1secd to ei-tiato "up|,l rest iire of eac.h of the 5tlmajor Thai annual .i ieor cin.-;ava, a1ikt o r'tf',a and in;n bearns.T 'a1 planted tra ua id itf; t dd Of' totl ;loa dependenitvatjab] t th ttal act'av r1 toLOOa nlo of factolt; WI'r, (.xiitilled:duviat, ion fluorir to it' .:tlOnil r 'nll, t il tr! nd1i Vawi dt~l , and hangezi in 
eorntlic.:euoiticlw'2rc, t lItI,.at of traIlut"Chale u Ci 1::.c -olll: {l ' !' h1iive3{
. eti el p'riee:;
Ill C I L ti .Ol, of r'eiativv |lvie(,
Cii1'tet lir i 0 ttit dIV'V d by i)ricet' Ut' aJotalt tUatioV eotaS. DeCalCOetle jfnl'iod olrd(21- :d{.tity 1- Vr lativtely hort, thv Mudvl i: let i-'timated atthe jt.'ovilC o rv" cf i n it :'cr to inrd:aaieo[.jitriso.c of
taI'tOVt 
 I t t ;. ' OC',''o pTovI tt!Cc dita aill orde]. -l then eL3tjlmatd

'l' Of l'l'eo iO tlh to t !t y t i- cConu rninEgtItlte(tUra dl ' Ct'l'. "I-tl itc , t !'-A I ptPiod tlottiWdit;frolr1967 to 1981. It wtr fount t e lntd artio of all crop's j St-dyundet
retn[K)nd tht'[/itlt
y to c l ilt;- ; t ', this tgeneral, 1. 
c'tt-il: Vtlc'-'' in11!th tlalt UIrt i I'lli t1' 'titi
lrtcea<. i n1 '11i, 1.1,!Y I,' r el i I t low i "ii 

. I t - t ic to 

' tit' rtdual dcocru'ave iravai ili ty o!' uo'! :.'-w i i t.r ]Ir t. .ti1t ..nd i 1. 'D!h I 1 

28532 lIhLIN, P. ; '-dALN, F.A. 1977. tiitinbiooa ,, i,
tnutritior in tf and
i I It t ';oc ,y th' *it a , E rktley,IJltiv i,-tty of' Califurnitta. L * 0'tt vh ; r t c h t't Studies int ' ite'a'ttory.

Aguaruna Jivalo Eti ubiool y Rni(jo t ro.i . Ell 33 litf., Il. 

Ca :av:i.VL
Icioic'ti 1 Ct.'. C-lt'Vi,.. L,
ULst: . H[LINP, rF 
E o' (,Co Cultivation ,yz'ter:p.lU t rVit o T oxi ci t y . LDi et:: . A.nC. I rF ru ctj,-s , 

The r'- illt!. Of i t!VL-,' t'tOl'O it ii!t'4'1 t. 1*Qu- iltltLJiv ro t tiveColllittIlt I iv' t it,ty, i i .if, ''ii 11o
t i In tth ceittal ftoiih arepresented. F I t ,ilcl ot -itidt l; to thelan,-ifiezitioll ;Y t ,if., :tupi Ji1ih]_'trt 
j I lci ogict.a

q e. 0o' hot-tiekIl LuV , J thc,-ingc,

huntlIfif, ind i 't
ijth tt til,ritii ti tti of' 1optl tion. IThc Aguarurta,partieula:,ly wol-:, at : W-t C0-!.Va etlti tot'-- t i , dicato tiat 100named Co. t! hor -ou1 thtii Cant-aVtl tivt iou 'tlti aid usec aredes cribet. d. -I i (o- titut ' a kty CCF:;OI-t'Ilt, .01' lteP iil'Ui (";t and ip:the saurcev, 1oC t ci the total c'aori, intakeier-I (60t lt). Notoxc..effects of Ca, :t!V d j -t' t.o, the o ' 1 !;" Iit t o. arid 
catssava proo--i tg rt' ee0. IC A'i) 

28536 BOCCA,.,L,. 19,/. t, it;
c oo-, cro piof 
tro pits. Cour it I ti' . 1 I7Fr., jim. En. , I]. 

C- prime itpotvtance it the 
. 

t

C s,,tava, Food :,ceta-It . lit tttn nutrition. 
 Trade. Adartatio. 1ICN content.
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Theimortance of cassava as a staple food crop in the tropic-9 is briefly -t' 
rA reiewed. Top csb~i lfly deal t with ae, mainroduci ng countries and world-

tr~ade, cassava plant, ch ara t eri s c s co nsumption, HCN con~tent, e2an 
w-rdie eerheffor~ts. usesAaT 

P27682 C SAARO pouto. 1984. Wor'ld Food Trade and U.S. Agrioulture" 
1960- 19 83' Augst '1984:18. En.- ~ 4 

Cassava. Trade.'Produotion. Marketing. Food security. A-cerica. Africa. 
A Europe.'Asi a.'Oceania. 

4Cassava world trade is briefly analyzed for 1983. Cassava produjction&

figures are given forr4he major producing countries from 1979 through 1983.
 
Brazil,' Thailand, >Indonesia, Zaire, and Nig~eria appear as the largesti~'
 
cassava producer's. (CIAT)
 

0200 
27689 CASSAVA ROOT production. 1982. World Food Trade and U.S. Agriculture

1960-1982:16-17. Ern.
 

Cassava. Trade. Statistical data. Socioeconoaic aspects.. Economics. 	 p 
Production. America, Africa. Asia. Oceania. Europe.
 

Cassava world trade is briefly ana-lyzed and production figures are 'given

for the period 1972-82 *and forecasts for 1983. Record cassava pIroduction
 

S in 1982 has caused slightly increased competition in world grain Mai-kets .
 
'~ Cssaa poduction is expected to decrease slightly (3 percent) in 198


compared with 1982 figures. (CIAT) 

285880201 
258EMPRESA DE PESQUISA AGROPECUArIA DE SANTA CATARINA. 1984. Progrir'a


inandioca,-,(Cassava program). In._ - Relat6rio, Tbcnico Anual 1982.
 
Floriatl-polis-SC, Brasil. pp.89-93. Pt.V
 

Cassava. Research. Cassava programs. Cultivara, Intercropping, Spacing. -


Cuttings. Resistance. Cassava bacterial bllikht. Erinnyis ello. 'Telenomus.
 
Tr'ichograaaa. Anastr'epha. Technology transfer. Technologi'cal package.
 
Brazil. .,. 

The 1982 annual report of the cassava prograaiof the Esipresa Brasileira d6 

-Pesquisa 'Agropeouaria deSanta Catarina,Brzlispentd Th 
folowig pojetsaredetailed: introduction and evaluation of cassava -

cv. ; -cassava/beans intercropping;'-storage and conservation of, cas~sava stem
cuttings using chemicals; var. resistanice to CBB; biology and control of
 
Erinnyis d~lo; population' dynamics of cassava pests; research/
 
extension/ producer integration; green~ manure anchmalfrizto.
 

xao0.5eu 2.0'th 	 E (1.33) was obtained at 2.0 xinctd hihs 
05 .0x 0.6xO0.6 


beans/cassava interorops' 'The egg parasites Teleomu3 op., and Trichogramma
 
V 	 sp., the larval parasites Chryptorkiion sp. and Euphorocera sp., and the -' 

larval predators Polistesasp. and Calosoma sp., we re identified as natural
enemies of E. ello. Peak population levels of Anastrepha'app. were foun b ' 

'' to occur between Deo.-Marr~h in the Litoral Norte-and Baixo, Vale do Itajii
regions. Recommended technological packages proved superior to the 4 

traditional practices. (CIAT)' 4'~ 

0.5x nd 	 m,spacings-with double cass-iva-ows in 

28567 FODiAND0202', 
28567FOOD OROANIZATION NATIONS. ,1985. -~AOARICUJLTURE OF~ THE UNITED 


Cassava. FAO Production Year~"olk 39:130-131. En.', Fr., 'Es." . 

4/' -4 44' 4' 4 
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Pj 

~ACassava, Stetistcal data.'Produation. Productivity. Econom i c.Africa,A erica:Ai. Oceanjia. EW'o'pe, ,.~~

Daa"naeahretd yield, and production of cassava in the wor)4, by 
Ooahia)' ad~byCutisar rsne in' able form foxrthe years ~ 

'~~197-81 1983, 1984~, and 1985. (CIAT) -2 

0203
28566 FOOr AND AGRICULTURE ORGANIZATION 
' 

OF THE,,UNITED NATIONS, 1984.~

Cassava. FAO Production, Yearbook 38:130-131. En., Fr., E,,. 2 

Cassava. Statistical data. Production, Productivity, EronomicsAr 
Asia. Anerica. Oceania. Europe. fnmIc.ArIcaS 

Data on area harvested, yield, and prodution ofcassava in the wovl d, by ~ reeions (Afr'ica,. North and Central Ameorica, -,South America, A'sia, ""ndOceania), and by countries are presented In table form for theyears
19711-76,: 1982, 1983, and 1984. (CIAT) 

0204

28564 MOD AND AGOFTCULTURE ORGANIZATION OF THE UNITED NATIONS. 1982.~f. Cassava.~ FAD' Production Yearbook 36-128-129. En.,' Fr., Es:. 

Cassav,,. S, tistical data. Production. Prdciy Econozioa. Africa,.
Asia. Aej3i.Oceania. Europe. ( 

Data Cli red Y'iIIrvested, yield, and production,9f cassava in the world, byre~'ions (Afrip~ Noarth and Central America, South America, Asia,,'andOceania~), and ">y countries presented ip, rble form for, the yearsare 

1974-76, 1§811982. and 1983. (dA) '- A.M
 

0205

20563 FODD AND AGRICULTURE ORGANIZATION OF THE UNITED NATIONS. 1981.Cassava. F 6 Production Yearbook 35:116-117. En., Fr., Es. 

Cassava. Statistical data. 'Production. Productivity. Economics. Africa.
Asia, America. Oceania. )r'.Pe.' 

Data on area harvested, y~eld, ',nd production of cassc-va in the world, byregions (Africa, North ar,6 Centva Amrc, South America, Asia, andOceania),. ind by countries ar.i p'esented in table, formfothyer,
1969-71, 1979, 1980, and 1981. ICIAT) . o h er 

28562 MOOD AND OGNZ0602IUTR OFTEUIE NTOS 90
 
CasavaFA Prdutio Yerkbok34~:117-118. En. Fr. Es. 

Casv.Statictioaldata. Production. Productivity, Economiios. Africa.
Asia. America. 'Oceania. Europe. 

Data on area harvested,, yield, 'and production for 
cassava in the world,, by ,
regions (Africa, North and Central America, South America, Asia, and,Oceania), and by countries are presented in table'form for the years1969-71, 1978, 1979, and 1980. (CTAT) r 

0207

29331 FOOD AND AGRICULTURE ORGANIZATION OF THE UNITED NATIONS. 1986.
 
District and regional Qa,s"ava production in Tanzania, 1984-85, and 18 6'Tanzania, 5p. En, Da t' num. 

5,,. 5 ........
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Cassava. Cassava program-. Statiitical data. Tanzania. 

Statistics on area planted to cassava and cassava production in 19 regions 
of Tanzania, with a total of 75 di;tr'ict , are given in table form for the 
years 1984-85 and 1981;-86. (CIAT) 

0208i 
28191 FRANCO, A.; CORREA, C.; IIVAC, I. 198';. Data apperidices: can;sava. In 
Centro Int ernauional de Ar!cul nra Tri i .al. Treal,s in CIAT Commoditie .. 
Cali, Colombia, fr etriol Doce litnt0 conlliea o 1.10. lop. En., Pat. nun. 

Car::;av. ";tati:tical data. Product ion. roductivity. Socicecoro'nic asrpects. 
levelo i,!r:nt. Liatinr America. C ri bloan. A: ia. 

IDora ari: jj.orerlted iC'o Latin Aiatricoarnr the Car'il War: on: production, 
rel tive i juortance of car;r;av in thi regioln, and per capita production 
Ilevel:;; anntlal production grcwth rates: from 1 960 2O 1P183; growth rates; in 
area by country (1960-83)1; ard treorjs in yiel d level-r by country. Da ta on 
srlime of there aspectt for 14 Aolan uoritt': are al: o jri1eritcd. (CIAT) 

0209
 
28176 FIANCO, A. CORIHIEA, C. 19811. Data pper:ilce;: cac-iava. In Centre
 
I nternacional dI Pqrricultura Troji:c]. Trend-" in CIAT Co'mmodites. Cali,
 
Colombia. Tnternal I'ocuerit !Econorii(:: 1.9. 9p. gn., DAt.Intur. 

Carn:lva. i 1ldta.data:,t Production. i'oduct''ty. 'oiroccollomric arpeots. 
Develeprli:rit. L itih A,:iria. Caribbear . 

Data ore rfio i t o.i f*or Lzti IA1 rJea aid Lhe Caribbean on: -i'.iJuctior and
 
relativv ir:I4orta1:: of o insl1: the reji-oil, annual )nroductiiLn growth
 
rate: lio 1960 to 198, rowthI rot ira by country (1960-82), and
 
trerl.s in yiel IIlwd:1 by colnt y. Data on :(re of there as;pects for 114
 
A~an .'ountrii:t ir 1 o tl; :ri clted. (CIAT)
 

0 10
 
293 1 GC , ", . 1 Corr, icre: agro-eco11n61iea: ,obI el use doe
 
ha ri c( ytclC., r':c, t' I - ci'6n dou 1!1 i'ranc t. (A ,I D onoi]i c
 
coIi(ew i , tj i I I o , IoI c F i ,va f (lurI, for' Frenoh breaNd ma kin-) . Si II
 
F l pe, V, rlez ,teI , FlaI I',c 6ri C, 1itI' d, I ve:t, I g o~ie: del E:rtado pa'-a la
 
I,'oducci6 *r,:r t], 10 bobf.
indu:Iii 

Ca v:ava. Ca:,:I V t ' . I 'reduct io, Co ri :. ' ie r . Co r : tlhption. 
<;ub s t,: . P , t rI, rioduclt ' ity. V ti :ue o. 

lieiqtrioecolI'i0 it tiurlt Cov th , c : of' ("I for trench bread 
,i i l l1 Vi 2 tl ii :if: cii t a. '':;i'%t l' tltiid r 1: dId c a.:;Ova 

pOt11 ,-icr, Pr o' it r, ;:tjl , ,c . i ilt.l lol, hl: rlttion. The 
currei t ;itu clion i tv 't.!:; or' the (I" l,,;it: rt'" i]' , t: well as 
techile'l:], i y, a(A' * i C !r 
The cztuo:.;e of' I hi:ts :: 'Cici:e t i nt ;' i" th :t:t I'l i' i :.; ! f Ifor' the prope r 
C CIeriItir o1,f, pt 1 ,t: Ir. di: ,c:: ;ed. (CIAl 

l :III t til i. ' ' Wheat flour. 

0:I 1 ] 

267311 ILAZA, 1'ir6. IIotI t i l irt e ,u' ,:o'f a nt,m i ca. Kingston,
Jamaica, Irst it, lnter'aji-i coi dh Cco Irs'i 6n para 1 AgriQul tura lop. 
En. , 5 Ief. 

Cassava. Develojienit. U: eo. Indu:;tri:,lja.ztion. Productivity. Prices. 
Technology tran;fer. Ja iilca. 
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The strategy proposed to increase casiava production and yields in Jamaie,
in order to substitute maize imports for animal feed production, is
discussed. From technicala point of view, feed manufacturers have noobjections to uslng ca:;lvnva but its utilization will depend upon its price.
Low av. yields, (2.22 and 1.82 t bitter and sweet casaava/ha, resp.), price
instability, offilcial budgetary con;traint-;, re.-tricted resources forresearch, and thu lack of cas;,ava drying plants in Jamaica are the mainproblem; that have to be addres;sed. The strategy proposed by theInteramerican Institute for Cooperation coi Agriculture is divided into 4main steps,: (1) develojrment of fatrioer efficiency for higher yielus; (2)developnent of the neces-sary know-how for chipping and drying cassava; (3)development of dry cassava r;arketing meehanl sins; and (4) achie-,emen! of a 
competitive price for ca:ssava. (CIAT) 

021228589 JANSS;l-, W.(;. 118(. Market impact on cas:ava' development potentialin the Atlantic Coast region of Coloti a. Doctoral Thesis. The Netherlands,
Agricultural Univer:ity of Wa e ingen. 3 6 
Ii. 9p. En., Sum. En., NI., 172 Ref. 

Ca-Iva. M'arketing,. P'oduction. Corl.i;ulpt~oii 'mall-ncale processing.

Price:;. Co:.: , Labor. ,tatA:,tical data. Socoeionomie asnpects. 
 Development.
Food :ecurity. tndutriali:siticn. Colt-mbia. 

The impact of' iriirket : Or, a;ijris ultuval d(v lnic et.wa:; analyved by means ofa case :study on Ca:leviv in the Atl atis CoL: t rcIUlon of Col col a. In this
region t2a:;u:s va i:; i : ' 1 Icfari crop whj(h l i :e"ac:, e rmLirketIing) problems
in the dev Iominent roct.::'. Vr(:h ca!;scva cor:uMption, the traiditional
 
utili zation, deersi;e eoue it 
ha:i;i ii Lt.marketing s.r;gin, because it

ha.; to 
 be bought o.i th day t oani-muptiun:1 an becaure other product-,
beeoitx i widely NoVi 

calssava ale evillKted.: 1) 4provenmrit 


Wore li'kct imtrcvcrn, nt strategie:; for 
ol' the traditiorril fre.;i cassavv

market Ly n: of ii:, :t.ora.vu; (2) otxrning the market for' dried
ccci a: n :i.i, 1-d in. order to replace :;orghum. To study the impactof th(:;(!trl.l i c: thei role of cac;c ava In the Atlantic Coast region is
atiyzed WvtfaI ria:
r 'y t ramnework. The interactionL; that are found
UI( 0el; trodi]ctiion, iairktin14, arid (oi ription are strung. Cassava 

Vl.'oductiOn Will :: lilated by theU [risL labiliztition that thee::tab l i:aet ; a:;wO dryin idu try will 1hi improvement of
ca!:c;ivi :'1 eharactri iiira iit will d crite-s. milrketinrg o:nts, increase

cc~ii~urrniE{I ccinVi 
 e aid, thir,.Iore, itiulat- ea:s.-av cori3umptio n. Becauseorf tne irit~cvrutiin: , ieounlte!,,d, thn Jisjet. of cansc ava market improvements 
cait ibe il( In the iirket. alore. Ai: analysis or the ca:;ava system

th~st int 'roit, i
il uetior marlI:t' arid onu;liritption ii rneeded. The 

egral
int1t rnLyi:: i: ma de by II;, lfia 01' -n-.1rket, typeaZt tt I Ml t i- fitrn 
ci iiiiiticor Uiidel, which fo mn it the imta ot U iM'!',et itqprovement
ctlste. ncE F diler(: :it c or, thcKiv(-n development )Ifthe Atlantic
 
Coan:;t esil- ilv, idil 
 on t k;ysth :;:;:iva :;t btei:vior. Canssava drying for
 
a dili f,_ed 
j: tr y, thit explicitly L r:eofitc cas:3:ava tiroducers.
Additionilly ollnbi, could ave on :;org)iui imlort:i. Improvement of the
 
fres h i..trlctr WOb 
 r urban con;umerr:. Cont;idering the
rural-urbsl fjin Ltiol iobl(ri: of Latin Aerica, cas.s;ava drying appears the
riot attractive :tr AtI:Fy, ioth market improvement strategies have very
favorable rat. e (A' returil. tIc'et improvemehat projeet:n might serve

additionally i: a divinig hxnard fo fur'ther rural development efforts. 
Ircrea:od atteition Lo thP. iule of markets could contribute to fulfilling
the goiil5 oi' ajrieultural dev-1opmnit ind to balancing overall economic 
growth. (. ixtrait)) 
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29495 MYERS, N. 1986. Economics and ecology in the international arena: the 
phenomenon of linked linkages. AMBIO 15(5):296-300. En., 36 Ref., I!. 

Cassava. F oomicrs. Ecology. Trade. Developiment costs. Cassava programs.
 
Erosion. Aiaerica. Africa. Asia. Oceania. Europe.
 

Illustrative examples of how economic phenomena exert ecological effects in 
remote sites (linked linkages) are presented. The case of casi.ava Is
briely covered to explain how Thailana' ssignificant share in caszsava 
exports to the EEC is,; affecting the ecology of the country in places where 
a rapid decline in tile forest cover Js occurring due to expa,.nding cassava 
cultivatic,-4 and where envirorinentl repercussion:, s(uh a: oil erosion 
and outrient impovericliment and discr'uption of water sy stes, are mo:st 
severe. (CIAT) 

021 lj
 
28130 NDAMAGE, G. ;I3UJLINPANjADO, J.; ALVAREZ, 
 M.N., ods 1915. Programme
manioc - paLate douce. (Can:iava-:;wcet potato progra m). Rwanda, Institut des 
Scierne:; Agronctiqu es du iiiacda. apport 13 sannuel 19814-1965. 35p. Fr., I. 

Casava. Germpla:i. Selection. Lind ;>reparation. lantg. Cuttings. Root 
productivity. Propagation. 1aovelofinent. costs. Cassava proramsI.

i)evelopiintal research. Adaptation. Technology tran:sfer. lbranda.
 

The antecedent!;, and 1objectivly, 1ost ci lt: tnidlnrig r'e:;u1Ltt o' tile
 
cascava-sweet potato pro ;m, initialted by the Insttut des
re:eal'ch ' 

Eciences Agronomtueni dII Rwanda, in co labor,'tion with 
 tile Internatiinal
 
institute of Tropical AP'i cultue 
 (Nigila), and the International
 
Deve1 opnent iiecearch Center Cc:adu), ars! pre:entd. In ean sava, work was
 
done on :rieectlon (germplarin rtO.roiuK , o ah evaiuation, cr,.3iiugr blacks,
 
collectic: al rcisirCce, and sel ecto mult locatjonl, var., zinc'
 
adaptability ri al 
 -iiltral i iactice tiial (effectsi of :;oil

pr'eparation and pl ntink positlion 
of cutti nga, on develolrient and yield), 
lnd multi pli ltiern and pm1paga lion o1 the best cas,.;ava var'. Other
 
act I t is included training couresos and seminar:;, and visits 
by
iltenriitional cearuJera. The main liniitilons f'or thl! pr'ogram during


19811-85 
 were the lick of ,ersonnel and sUfficient vehiloles l'or their 
movelent s to other expel. :tation. The nerspectiven for the program are 
given, and a list of pe.rsonnel and of publicaLions during this period is 
included. Final ly, a tuile with thi pro 'am' badget in; presented. (CiAT) 

0215 

28591 POUZET, 1). ; 30DON, P. 198b. La recher'ch', :ur lt' marioc et 
I autonuf'ftcance ali intaire en Cote d Ivoi r,. :earch on eass.ava and
 
,self-s-uffciency In !'ood in the Ivory Coast). i,,
imie Tropicale 
P1(i1):60-68. Fr., Sum. Fr., En., E ., 15 Rec., i-, [Agricongo, B.P. 785, 
5rrozzaville, Republiquc Populaire du Congo) 

Can saw;ir. Trade. Develo[rnent. IndufLriaiil0tion. ?la:keIirg. Production. 
Diseases and pathogenn. Resear'ch. Food 'ccuiity. ivory Coast. 

The ford g.n trade of' Ivory Coast is characeterled, in particular r'ekarding
cereal imports (wheat and maize). Government plans are to develop root 
crop:; such an cassiva, while maintaining cash crops f'or exports. Tire 
availability of cansava by-products, to consumers; is :studied through a 
production-proce;aing olkratior,, based on imchanized cas:ava farming. The 
principal contrairlt found to cassava develoiment are detailed. In the 
short term, processing and marketing are not sufficient to absorb 
production. Production i: threatened by new biological problems (bacterial 
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diseases, mites, scale insects). In the mediun term, a necessary 
intensified production will result in errviro.anental deterioration 
(fertility, eron;ion, weeds). The develolmeirt of this rop requires, 
therefore, further research. (AS) 

0216
 
29117 7 PRECOS AUIROPECIJAhIOS m itna! r (Ag'icultural prices in MinasGcerai-:. 

Gerals). 1987. ].'ormc AFroicuaro 13(1115) :97-93, 101-102, 105-107. Pt., 
Dat. nun., 11. 

CasSava. Price.;.2 :4: dot Mtari Brazil.ii a. Mnrktcti rig. Cars:;ova pro'ralnrn. 

Mean price: and l'olfctuotiron "anricultklerl tproduct!:, .'nciuding Cat, !aVa, 
in the :3tatt of Mirla:;GCnein'i:, Brazil, air y~ivcrn ill table form, for the 
months of Oct. and Nv., 1986. A:; a whol e, 1i uctrial cas::;Lva piricc:; paid 
to producer':; in Nov. lriir : ,d 119.111terc,,nt. In Belo lorizort,,, Uberaba, 
and Moteo; Claro:i, the sv. prie:rc ef(c ;':cava varied 9.05, -0.58, and 
13.87 percetiL, rc:j,., ov,, thi: per iod. (II') 

()11% 
291460 A.7. 1iE12,i)'; 19( '. A'i.cto: , ri; .ic:,do rm:indiea. (Economic 

aspect:s of cl,:,:lva). I il'cmi, A cro (,'iofiri 1 1 ) :-8. i ' 13 Ic ., 11. 
[Depto. EcontiTl1a , -1hu'al/ESAL, I'0i: 3r7, Y/.'O0 sv in:-.,, Blr':;il] 

Productiv:ty. ICassava. Econocnic:n. 'i,Tod,. iJ'v~loCiri;eIt. Brazil. 

Macrocec .ir' s:;te t: of vv I::T L :OI i o 'ina0: r.ia:;, Brazil, are 
revileWeo. A bla t'a tinjL ti-nre d in e , Ii odvlct r wa:; evidenced during the 

period 1980-811; ii P ai::,', ca:;::cv; y, d:, irc ed ill :Zcl eCt':i year':; 
between 1C0-XI59. A Ccbb--lKs:i' t' , iivo :;utpjiy function CO'P the 

period 19118-,11 indicntei th t .nly ri plLntr'd aild delaycri production were 
ini fI cant ;4:; vari at, i1'ro: innf; , a :-oduction in Pina:: Gtr'als. 

Ca-jsava i'ice f 11ii jct, io n: du 'i nrj tbeI 'ciod 19"/6-F85 art arlyzed. Prices 
are hibuer duriiir ,;y-No . Po' it;,,.ility and ctnmI'er nia l.ationz as3pcct:s are 
reviewed a:i we 11 z i ' ial (-dit pcilicie: c r cslsrt a production. )CIAT) 

(, b
 
28598 WICCP . 1. i.ot ui-linoloiy ini action: th cane of ca5:1;ava. Ceres 
no.102::2O-' . 'iI., I . 

cas savr. Uthlicl I Y i r'aicIfrIi. c ulture. Germtlsu.". Ca;ssava programs.Ti:;:iu:e 

FesCiarch. AfrI C-,. 

A brief aicOItLt il' ITi: ented On how c.:;.osva intorrartional and national 
rc-arch aind techinirloy Lrzinnfei' ef'i'ort: in Africa have evolved since 1971. 
Strateb;i c; uced by tire Interiationaol Institute of Tropical Agj'iculture 
(Nigeria) to l levi it(-Afrleon food i: (crtransf'er of improved cassava 
geinpnla.m throlgih ti :,3Uo cuItui'r, and t-er4.thenine of' national cassava 

improvement piv'0m'5 In,3ire :)tre:nced. (C 21' 

o? I ii 

2947 6 2tiN.tAli, J.1,..1- 198'1. N carsm o, a inirdioca sarnga. (Bitter cassava 
fcr Id ant i ng). I ni'or ic Ag:'tr; cc vrrio 13 (111 ) :92-96. Pt., I]. 

Cassava. ieroduct ion. Bitter' cs:3-;ava. Cascir-Var program:. Economics. 

Development. P:'rzil. 

The Brazilian agriculturaliolici es, particularly those that affect 
cassava production, and the progres.;s achieved by the Sociedade Brasileira 
de Mandioca, are discusscd from the viewpoint of its president, J.A.L. 
Saldanha. Subsidies, to wheat imports and to cassava consumers, but not to 
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producers, are criticized. Soutions proposed by the Soojedade, to improve 
cassava,, production conditions in the country are presented. (CIAT) 

283,1 	 TIPTA ANKN-B td~~~einl -operative--_---
arrangements in tapioa.New York, United"Nations Economic'and'Social 

.,, r 	 Commission for Asia and the Pacific. Trade; Co-operation Group. "Project 
RAS/79/O10. 107p. En., Sum. En., 21 Ref., 11.) 

r 	 Cassava. Statisti,al data. Trade. Marketing. Distribution. Prices.
 
Development. Proouction. Oceania. Thailand.
 

World and regional cassava production, consumption. aad trade are
 
described, and an attempt is made at a future perspective,. Likewise, the
 

.major' problems related to the production, processing, marketing, and
 
transportation of.cassava in the producing/exporting countries of the ESCAP 
(Economic and SocialCommission of the United Nations for Asia and'.the 
Pacific) region are identified. Policies adopted by these countries to 
solve these' problems are analyzed. Finally, recommendations are made about 
regional cooperative measures. Among these .are: price stabilization; 
formulation of a quality control scheme; establishment of an Information 
center for production, trade, prices, and market conditions; research 
conducted in each country-on the different aspects of oultivation and on 
new cassava-based food products; search for, new markets for the cassava 
industry and identification of new var. and agronomic practices to improve 
productivity.. Tables are included on area under cultivtion and yields in
 
the different countries, existing cassava factories in Thailand, starch 
imports, different uaes of starch in Japan, prices, and a detailed map' of 
the area planted to cassava in 1978-79. (CIAT) See also 0001 0006. 
0015 0018 0025 0026 0033 0038 00140 00142 0088 0093 0101 0106 ' 
0108 0114 0130 0132 01o40 0145,, 0157 0158 0159 0164 0165 0167 
0168 0169 0172 0173 0176 0177 0178 0187 0188 0189 0191 0192 
0193 0221 0225 0228 

KOO OTHER ASSOCIATED COMODITIE 

0221 
27429 FLOREZ 0., 0.; MJNOZ A., R.; ARIAS F., J. 1984. Evalaci6n del 
sistema de yuca (Nanihot enculentaCrantz) intercalada ccn mai. (Zea maiz ' 
L.) y frijol, (Phaseolus vulgaris' L. ) en clime medic. (Eva]uatioui of cassava 
interoropped with maize and beans in intermediate climate areas), Revista 
ICA 19(3):301-306. Es.,' Sum. Es., En., 11 Ref., Il. [Inst. Colcmbiano 
Agropecuario, Apartado A6reo 51764, Medellin, Colombia] 

Cansava.i Intercropping. Cultivation systems. Productivity. Maize. Beans. 
Economids. Soil requirements, Colombia. 

The economics of. the production of different multiple cropping 'a4stems that 
use cassava as a constant crop was evaluated; the most efficient '. 

combinations were grouped 'according to the productivity viewpoint. For r
 

one cycle, the production and productivity of the multiple cropping system

of cassava'intercropped with maize, bush beans, and beans associated with 
maize was evaluated at the Tulio 'Ospina Exptl. Station (Ar.tioquia, 
Colomtta). ' The so'i was alluvial, sandy loam, 'and of av.. fertility. It 
was observed thaL the production of 30.6 't/ha of monccropped cassava did 
not decrease when intercroppedper ha' with 21'000 maize plants, 70,000
 
bush bean plants, and 14,000 climbing'bean plants. Of the 6-mzultiple
cropping systems studied, 4 increased produotion by an'av. of 17.1 'percent 
and 2 reduced it by 4'percent compared with monocropped oassava Economic 
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indices of net income, av. profit on capital, and LER indicate that the 
different multiple cropping systems based on cassava are more efficient
than tile monoculture's of the 3 species studied. The intercropping systems
of cassava with maize, cassava with bush beans, cassava with maize and bush 
beans, and cas-ays with maize asnsoniatef with climbini beans were the most
efficient agronomically and economically for the av. climate represcntative
of soils between 1200-1800 m.a.ns.. (AS (extract)-CIAT) 

0222
29438 KIM, If. ; 01tiE)0VA, 1. 1986. Growing winged bean on natural supports
under the eonditiors of :;outih Vietnam. Agrieultura Tropica et .Jubtropica 
19:225-236. En., Gumj. En., 1 Jief. 

Cansava. Intercroppi ri. Cultivar:. Cultivtio n syst.ms. Winged beans.
 
Spacing. Tii ng. Vit .nam.
 

Preliminary tri1:i were carried out with maize, cas:ava, sorghum, papaya,
and banana in Hung Loc, :;outri Vietnam, to assess their efficiency as 
natural support for winged bean. Ca:;sava and maize performed best. In
 
1982, among 30 cass3ava cv. a:s;e: :;ed, cv. Mi Son 
 scored highest. In 1983 MiCon was again planted at 120 x 100 cm anl winrged bean Long Khanh was sown
 
at the ,;ame ,,pacing, either -imultanicously or, 10, 15, 20, 25, 
 or 30 days
later. Optinum planting time fr'o both crops s.-; fond to be simultaneous
 
planting and optimum s;Iacingn r'eccxnmended for, ca.ssava are 120 x 100 
 camor
 
120 x 80 cm. (CIAT)
 

0223
 
290111 MATTOS, P.L. D ; SCUZA, A. PA :; CALDAS, B.C. 19814. Consorciacao 
mandioca em filelras dullai com soja. (Intercropping cassava in double 

de 
rows 

with .iybean). Revista ira eli 'a df. 1:!1,dioca 3(1) :21-25. Pt., Sum.
En. , 7 Ref. , il. [Emnre;a firasileira Ae Pe.,,qulsa Agropecuaria. Centre

Pt., 

Nacional de Pesquisa di: Mandioca e Frutieultura, Caixa Postal 007, 41.380 
Cruz daa Alna:--1A, Fra, il] 

Casszava. Cultivar;. ]rter,ropi r.g. Soybeans. Spacing. Productivity. Brazil, 

Cassava cv. I3GM116 was pl anted in double row:i in association with soybean 
cv. Tropical in 1982-43 at, the Centre Nacional de Pesquisa de Mandioca e
Fruticultura (Cruz das: Alms, Drazil). A randomized block design was used
with spacings of 2 2.02.0, and 3.0 m between double rows, and 0.5, 0.6, and 
0.7 m between plant: in each row and between the rows of the double-row
planting sy:;tun. Checks were cassava planted in single rows (1.0 x 0.6 in),

with 
 and without soylean a: intercrop, cassava 1:ntcd in 0ouble rows (2.0 
x 0.6 x 0.6 a), and soybean. Data indiuited tha' using soybean as an
intercrop re-ulted in high effiieency for :'co- I ductLion since there was 
no ifference between the best ;rea'ment of ca- ia with or, without the
intercrop. The LER s howed an advantage of up tu 61 percent compared with 
the control. The best spacing ror double rows- was x x 0.7 a.2.0 0.7 (AS) 

02214
28101 VEGA, L. E.; LEGUIZAMO, A.; VAN DIJE, K.; PATINO, II. 1985. Apeiba 
aspera y Cordia alliodora en el asocio inicial con Manihot esou, enta y Musa 
zp. en Bajo Calinis, Colombi,.. (Apeiba aspera and Cordia alliodora in the
initial association with Manihot esculenta and Musa ap. in Lower Caltira,
Colombia). Bogotn, Colombia, Convenio Corporac16n Nacionul de Investigacifn 
y Fomento Forestal-Holanda. Conif Informa no.3. 12p. Es., Sum. Es., En., 23 
Rlef., Ii. 

Cassava. Intereropping. Productivity. Forestry. Colombia. 
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To evaluate the production of cassava and banana, initially associated with
 
the tree especies Apeiba aspera and Cordia alliodora a trial was
 
established in Nov. 1980 in alluvial soils of the Calima river near
 
Buenaventura (Valle del Cauca, Colombia). This area is classified as 
tropical rain forest. Four tree-crop combinations were tested, trees were
 
planted at 3.0 x 3.0 m, cassava at 1.5 x 3.0 m. and banana at 3.0 x 3.0 m. 
Each combination was replicated twice. The yield of cassava associated 
with A. aspera was 9.5 t/ha while with C. alliodora yields were of 7.9
 
t/ha. The banana crop was lost due to the strong attacks of Erwinia 
carotovora. After 5 yr, A. aspeic: showed better growth t' C. alliodora. 
This last species had a weak, yellowish foliage, and less growth compared 
with trees on other sites in the same region. A total height of 9.7 m and 
a diaijeter of 15.3 cm was recorded fur A. aspera when associated with 
cassava vs. 8.3 m and ' .2 cm, rear., when associated with banana. The 
cassava-A. aspera za'oc ation was the most productive since A. aspera grew 
better than C. alliodora in any association aid cassava production in this 
association was always higher. (AS) 

K01 Rotational Schemes and Intereropping 

0225
 
291490 MARTIN, M. P.L.D. 1984. Coconut agronomic and breeding research in 
Fiji. Fiji Agricultural Journal 46(2):1-7. En., Sum. En., 21 Ref. 

Cassava. Research. Inturcropping. Coconut. Cropping systems. Cultivars. 
Productivity. Income. Fiji.
 

The results of agronomic research and of genetic improvement of the coconut 
palm in Fiji since 1976 are re,i,wed. Trials of mature palms intercropped 
with annual crops indicated that rice, maize, taro, and cassava are apt for 
this cropping syntem. Casava cv. Vulatolu (17.50 t/ha), Navolau (16.77 
t/ha), and feqa (16.71 t/ha) outyielded cv. Merelesita (14.37 t/ha) and
 
Yabiadaiou (7.93 t/ha) in intercropn witt coconut. Yields were 
sat. sfactory, taking into account that the primary objective was to 
supplement the income from the main crop. (CIAT) 

0226 
291491 0S1M, E.M. 1986. Effect of plant population on yield and weed 
infestation of cas.s;ava-nai'ze intercropping. Indian Journal of Agricultural 
Sciences 96(iC) :732-7314. En., 3 Ref. 

Cassava. Cultivars. ,pacing. Intercropping. Maize. Productivity. Weeds. 
Ni geri a. 

An expt. war conducted in Port 11arcrurt, Nigeria, to study the effect of 
plant population on yield and weed infestation of cassava var. 3575 when 
intercropped with maize var. FARZ 34. Maize population was maintal ,ed 
constant at 30,000 plants/ha while cassava populations tested w're 20,000, 
30,000 and 40,000 plants/ha. Cassava yields at the resp. plant populations, 
intercropped with maize, were 10,292, 9828, and 71464 kg/ha, compared with 
9076 kg/ha for monocropped cas.sava. While monocropped maize yielded 2400 
kg/ha, when intercropped it yielded 3280, 3120, and 1680 kg/ha at the 3 
populations tested. Weed infestation was higher in monocrops than in 
intercrops. Results suggest that mixed cropping of cassava and maize at a
 

combined plant population of 50,000 plants/ha is beneficial in increasing
 
the total yield and reducing weed infestation. (CIAT) 
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0227
27670 TAFUR, N. ; FORSYTHE, W. 1985. The effect of various methods of landpreparation on soil resistance to penetration and yield of corn (Zea mays
L. ), cassava (Manihot esculenta Crantz) and sweet potato (Ipomoea batatas
L. ) in association. 2. Et'I'vot on yield. Turri alba 35() :371-376. En., Sum. 
Es., En., 8 Ref. 

Cassava. Land preparation. Plant development. Soil phyrical properties.

Intercroppi ng. Sweet potato. Productivity. Cultivation systen:. Costa 
 Rica. 

Respon:se of maize, rIweet potato, and caaszava to soll preparation was
 
characteris;tic of each crop. Cassava did not respond 
 significantly to soil
preparation treatments. Poasl bly the terxiency towards horizontal growth by
the underground re;lerves3 makes them less- susceptible to soll resistance 
effects. There was scele LignifJvant negative correlation (-0.39') between 
cassava and sweet potato yield:, probably due to competition since they
 
were grown in association. (AC (tixt rae t
 

28599 UNAMMA, R.P.A. ; ENE, .R. (1. ; U NIIWIC, 0-5. ; ENYINNIA, T. 1980.
 
InteFrated weed managewrii. ior .';:;8va Intercropped with maize. Weed

Research 26(l) :9-17. Fr., 'Iun. En., Fr., De., 21 Ref. [National Root Crops
Research Inst., Umidikc-, P.M.I(. 7006, Umtahia, Nigeria] 

Cassava. hloeirig. Froductlvity. Intercropping. Herbicides. Cowpea. Maize.
 
Costs. Nigeria.
 

Trials were conducted in the tropical rainforest zone of' Nigoria from 1982 
to 1984 to compare mariuai weeding with chemical and integrated weed controloystem:; in ca .sava/maize intercrop. Uncontrolled weeds reduced cassava and 
maize component yields by 2-yr av. of 119 and 62 percent, reap., and their
combined energFy yield by 53 percent compared with 30,572 kcal/ha obtained
from the control plots hand-hoed at 3 and 8 wk. after planting. H Igh est
 
economic returns were obt,,ined from u:ing cowpea or Egusi melon.

Integrated u,3c of' cowlea and 
 preemergence application of alachlor at 2.0 or
chloramber at 3.11 kg a.i./ha and preemergence application of either
fluometuron or chloramben at 2.5 and 3.4 kg a.i./ha, resp., or their
mixture give more ecoi nic net returns than 2 hand hoeings. Under' similar 
management level, iritercroppinig cassava and maize resulted in 36-113 percent 
more land being made available to the farmer' for other uses than sole 
cropping them. (AC) 

022' 
28135 VAZ, C. N. DE CSILVA, K.P.U. ';UNARATNA, L. it. P. 1982. Agronomic

and econcnic studies of casnava-leg . teroropping systems. Tropical

Agricultur'ist 138:111-116. En., Sum. 
 En., 9 Ref. [Central Agricultural

Research Inst., Gannoruwa, Peradenlya, Sri Lanka]
 

Cassava. Cultivars. Inter'cropping. Legume crops. Productivity. Sri Lanka. 

In Peradeniya, Sri Lanka, in 1979, cassava cv. Llanera and MU-22 (branching
and nonbranching types, resp. ) were intercropped with the following legumes
in fertilized silt clay loam soils: Vigna sinensis subap. se uipedalis,
Glycine max, Phaseolus mungo, P. aureus, and V. unguiculata. Cassava was
planted at 90 x 90 cm and the legumes were sown 7.11-;5.0 c.a apart in 2 
rows 30 cm apart between the cassava rows. Yields of Llanera and MU-22 
were 11.07-15.38 and 8.714-10.68 t/ha, whenresp., intercropped and 14.66
and 9.40 t/ha when grown alone. The highest cassava yields and financial 
return with both cv. 
were obtained with intercropping with V. sinensis
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subap. sequipedalis. Data on the yields of the intercropped legumes are 
presented. (CIAT) See also 0024 0028 0031 0010 o041 0042 0047 
0088 0090 0095 0201 

K02 Descriptive and Comparative Studies
 

See 0011 0101 0168 0171 0195 0196 0207 0213
 

ZOO GENERAL
 

See 0132 0200 0218
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-ABBREV-I A'pIQOl5AND _ACRONYMS 

A Angstrom(s) 	 Dt4 Drymatter, , * 
ABA Absisio acid DNA Deoxyribonuoleic~ acid 

s. -'IAcre(s) * 'EC Emulsifiable concentrate 
"' 

-
Af' Afrikaasa* EDTA ~Ethylenediaminetetraaoe ti c "'" 

al~at. Altitude C 	 EEC Euro pean, Economic Co'emnt
AMV, Alfalfa mosaic viru.., e.g. For example' ; ~ 
'approx. Approximate(ly) ~ ELISA Enzyme-linked.1-eunosorbent

r'" Ar.K 	 Arab assays ~'7?;
at. Atmosphere EMS Ethyl' methane sulro.nate~>~-"' 

a. Average 	 EP Preliminary Trials, CIAT. -
BAP '' 6-Benzylaminopuriuie Es. Spanish


DBHV' Broad bean mosaic virus expt. Pxperiment(s)

BC1V Ba cmo mosaic virus exptl. Experiment'al.

Bg. Bulgarian - 'Fr. French 
BGMV BHean golden mocsaio virus ft-ca, Fo'ot canqles (10.76 lux)
BOYMV BHean 'golden yellow mosaic FYM Far'myard manure 

SBOO Biochemical oxigen demand 0 'Gigs (109)

BPMV "~Bean pod mottle virus GA Gibberellic acid
 
BRNV' 'Bean rugose mosaio virus gal Gallon(s)
 

y BSMV Bean southern mosaic GE' Gross. energy
~virus 'Gluose entry rates., 

' 

'GERs 

BV BHiological. value 	 GLC, Gas-liquid chromatography.
BYMV ~Bean yellow mosaic virus Or. Greeks
 
ca. About~(circa) .h ~ Hour(s)

CA1'D ,Cassava African mosaic ha Hectare(s)


disease HCN ~Hydrocyanic acid
C MV~T Cassava African mosaic HDP ".Hyd.'oxypropyl distarob 

'virus ' phosphate (modified. cassava 
CBE Cassava bacterial blight ,''starch) 

'Cassava'* CBSD brown streak He,' Hebrew~ 
'disease. Hi. Hindi

SCEC Cation exchange capacity HI ~' Harvest index
 
CER ~C02' exchange' rat~e hp Horsepower

CF- 'Cassava flour Hu. Hungarian ,
 

CR' Crop'growth rate ~ IAA. Indoleacetic acid
 
'IBA.S'.Ch. 	 'Chinese ~< Indolebutyric acid-~ 

CLM ;cassava leaf meal 	 IBYAN InternatioalaiBean YieldCL1V 'Cassaval'atent virus " '~ and Adaptation 'Nurey

CM ~'Cassava~meal " CIAT
 

cm Cetieers)I 	 f llustrations 
.. *COD ~Chemical' oxigen demand in. Inches '

" 

conan. 'Concentration In. Indonesian~ '' 

OP Crude pirotein 	 ~Italian ~'it. 

SCs.'~" Czech 	 IU International~ unit' 
<' CSL'" 	 Valoium~stearyl lactylate J Joule"~'< 

* 	 CSW 'J.assava star'ch wastes J.J ~Japanee
C.V.~ Coefficient of variation kat ~Ktal(amountof errzymaticpv,

C. Cultivar(s) ' " 	 activity, that_ co~verts' 1. 
- 2,4-D 	 2,A -dichl orephenoxyace ti o ,mole of~sbtas 

acid 2" '' kcal; Kilocalorie(s)1 {'D. Danish ' 	 kg Kilogram(s) ~ 



De. German 

km Kilometer, s) 

KNap Potassium naphthenate 

Ko. Kcrean 

kR Kiloroentgen( s) 
La. Latin 
LAD Leaf area duration 
LAI Leaf are" index 
lat. Latitude 
ib Pound:;) 
LD50 Mean lethal dose 
LER Land efliciency ratio 
LPC Leaf protein concentrate 
ix Lux 
N. Mega 
o Meter(s) 
Mal . Nal cy 
ijax. Maximltm 
NC Moi:ture content 
ME etabolizable energy 
meq illivquivalent(a) 
rot. .e thionine 
Ing Milligram(s) 
inho Re uiprocal ohm 
1B1in. Minimsnm 
min Minute(s) 
ml Milliliter(s) 
mm Mil limeter( a) 
Mo. Month 
mol. wt. Molecular weight 
M.P. Melting Point 
NAA Alpha-naphthalene acetic 

aci d 
NAP Nicotinamide adenine 

di lucleotide 
N]Hi Ni o't inam ide ade nine 

dinueleotide, reduced form 
NAR Nut a ratea imi ation 
NClE Ne CO exchange 
NE Nor theoa:I 
NEll (Jet.oflrc'y ratio 

NI. l)Dt ch 
nrn Nancto Ire)(:1) (i0-C m) 
no. NmLIerMI) 
No. No -weFialr 
NPIF: Nega ti e produ Ct ion factors 
NPtR Net protein ratio 
NPU Net. protein utiliiation 
NW Northwest 
O Organic matter 
o Ourrnc(:) 
p. Page 
P Probabi I i ty 
Pa Panscal (s3) 
PAN Peroxyacetic nitrate 
PCNN Pent achloro nitrobe nzene 
PDA Potato dextrose agar 
PER Protein efficiency ratio 
pH Hydrogen ion concentration 
Pl. Pol isih 

kJ 
pp. 

pphm 
PPI 

prm 
PSA 
Pt. 
pv. 
Ref. 

reap. 
Pf 

RGR 
RH 
RNA 
Ro. 
rpm 
Ru. 

s 
SBM 

SCN 

SCP 

S DS 

Sk. 

S n. 
sp. 
spp. 


SSL 

Sumn. 
Sv. 
t 
TDN 
temp. 
TIA 
TI13A 

TLC 

TMV 

Tr. 

TSII 

UDI. 

U1K. 
UItS 
Ur. 
UV 
var. 
VEF 
VFA 
vol. 
VPD 
vpm 
vs. 
W 
wk. 
WP 
wt. 

yr 
/ 
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Kilojoule 
Pages
 
Parts per nundred million 
Proplanting incorporation
 
Parts per million
 
Potato sucrose agar
 
Portuguese
 
Pathovar
 
Reference
 
Respective(ly) 
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01142 


CASAVE 

0101 

CASSAREEP 
0101 0186 


103
 

CASSAVA BREAD 
0101 01115 
CASSAVA CHIPS 
0019 0043 0119 0130 0136 0139 0141 
0151 0157 0169 0181 0188 0191 
CASSAVA FLOUR 
0015 0017 0101 0102 0103 0108 0125 
0145 015 1 01 6o 0162 0163 0166 0167 
0210
 
CASIAVA PEAL 
0119 0121 01!) o137 015 0176 
CAKSAVA ,T'IARil 
o I001.00. 0104 010 0114 4 0146 0147 
C,1116 010 0107 0153 01511 0155 0172 
17 0C 
0176 
GAR
 
0176 

CASSAVA POW SAW 
0025 004, 00112 01911 0201 0207 0213 

0219
 
DEV ELuPI'. TAI. l,i1ESEAtlCH
 
0173 02111
 
GE H PLAS/
 
0211 0216
 

UtMIIAN ION
NU TIil 
0173 

CASSAVA ROOTS (VE)GETABLE) 

0107
 
ANI HAL 1UT1ITI01
 
01lIl
 
COMPO SIT11 10 I
 
005 1 

CASSAVA S3TARCH 
0104 
AL CO0OL 
0019 0152 01,)5
 
ANALYSIS
 
01117 01148 0153 0179
 
DEXTRIIS
 
0019
 
FE SMENTATION
 
01114 01118 0152
 
FIBER CONTENT
 
0150
 
GLUCOSE
 
0019
 
HYDROLYSIS
 
01116
 
INDUSTRIAL MICROBIOLOGY 
0062 01514
 
INDUSTRIAL STARCHES
 
01116 0150
 
INDUSTRIALIZATION
 
0172 0192 0193
 
MARKETING 
0193
 



MOLDS 

0062 

PROCESSING 

0111110146 0148 0152 

USES 

0019 0105 01411 0146 01117 0150 0152 

0155 0193 

VISCOSITy 


01147 01'3 


c A Tn.I E 

0133 )139 

CENTRAL Ai. -tINCA
 
0011 o0,? lll36 0146 0227 


CENTWOCIIITENACIONAL DE AGRICULTURA 
'!IIiTCAL. 
C1-l 0194 

CLIIEAL; 
0031 0047 0110 0221 
0226 0228 


Cii 	ItA 

0180 


CL IMATI C liW U111EIIEINTS
 
0001 0011 0019 0040 00811 

GROe.'I'll 

000,' 040 

PICDUCTIVITY 


,0006 0007 0043 001f 0090 0196 

CLO E111E 
0032 0039 103(, 0082 0092 0097 

COCONUT 

022-10006 


COLOI-B 7A 
0012 0020 0021 '026 0055 0076 0081 

0132' 01145 0157 01938 0161 0221 0224 

GEM.PLASS 
00I1 8 

IARI:ETING 

0195 0212 

PRO:UCTION 

0178 

SOCIOECONOMIC ASPECTS 
0165 

TRA DE 


0159
 

COMPOSITION 

0006 0009 0014 0016 0021 0030 0039 

0046 0048 0051 0060 0096 0098 0099 

0113 0117 0 123 0131 0133 01311 01111 

0169 0198 

CASSAVA FLOUti 

0151 0163 0173 0190 


104
 

CASSAVA MEAL
 
0137
 
CASSAVA STARCH
 
0019 0140, 0150 01511 0155 0193
 
LEAVES
 
0115 0116
 
ROOTS
 
0010 0012 0052 0055 0175
 
STEON0S
 
0100 0128
 

COPPER 

00111 

CORTEX
 

COMPOSITION
 
0175
 
USES 
0175
 

COSTA RICA
 
0011 0028 0146 0227
 

CUBA
 
0032 0035 0036 0037 0039 0050 0066 
0097
 

CUI.TIVAMIS 
000'9 0008 0009O001' 0013 0014 0019 
3029 0031 00314 0037 0039 00113 00115 
0048 001I9 000 0051 0052 0053 0056 
0058 0061 (067"00")2 0078 0094 0095 
o098 0099o0lS 0115 0128 01111 01115 
015 0161 0174 017 (0177 0181 0182 
(185 0195 0201 0222 0223 0225 0226 
0229( 

AD,'PITAI I ON 

0015 0018 0025 0026 00117 0091
 

AG 1 IC 1S3ONCPCIIIAC'i 

002410096
 
0CL02Y
 

0083 0167 0197
 
0E0111PLA11
 
O011. 
ROOT I'ioP0CTIVITY 
00310 0046 )080 0087 0100
 
SELECTION
 
0086 0091
 
TOXI Cl TY 
0197 

CULI 1VAT 1011 
0001 0004 0006 0007 0011 0015 0016 
0017 0018 0019 0021 0022 0023 00211 
0025 0026 0027 0028 0029 0030 0031 
0033 003"10038 0039 0040 00111 00113 
0044 0049 0046 0048 0050 0053 0072 
0060 0081) 0087 0088 0090 0094 0096 
0100 0132 0156 0171 0186 0196 0201 
0)211 0221 0222 0223 0226 0228 



CULTIVATION SYSTEMS 

0027 0034 0038 0086 008'7 0101 0196 
0197
 
INI ERCROPFING 
0024 ('028 0029 0031 0041 0042 0047 

0072 0088 0090 0095 0201 0221 0222 
0223 02214 0225 0226 0227 0228 

ROTATIONAL CROPS 

004c
 

CULTURE MEDIA 

0062 006 01514
 

CUT'I NGS 


0066 0113 

PRCPAGATION 

0214 

ROOT PRODUCTIVITY 

C032 0035 0036 0080 0214 

SPACING 

0043 0201 


CYANIDES 

HUMAN IEALTH 

0107 

MALNUTRITION 

01 3 1 
THICYANATES 
0134 


CYANOGEN 
0140 0143 

rIYAIAIPNIC GLUCOSIDES 
0019 01314 0142 0143 01146 

CYWOGENETICS 
0065 0085 


CYTO0GY
 
0085 


!ENNAIN'i 
0117 


DETEIIORATION 
0030 0048 0049 0174 

ROOTS 

0050 0052 01811
 

PETOXIFICAT lC' 
0146 


I'EVEINOPENT 

0001 0006 0017 0018 0025 0038 00142 


1
0108 0132 01 0 0146 0157 0158 0160 
0164 0168 0172 0173 0176 0185 0186 
0187 0188 018) 0112 0193 0195 0198 
0199 0201 0207 0208 0209 0211 0212 
0213 02114 0215 0216 0217 0218 0219 
0220 

105 

.IEVELOPMENT COSTS
 
0213 0214 

DEVELOPMENTAL STAGES 
BRANCHING
 
0087
 
ROOT DEVELOPMET 
0013
 

DEXTRINS
 
0019
 

DIETS
 
0101 0108 0*12 0114 0117 0118 0119
 
0123 0125 0137 0197
 
DIETARY VALUE
 
0124 0126 0127 0128 0129 0131 0138
 
MALNUTRITION 
0134
 
NUTRITIVE VALUE
 
0106 0128 0130
 

DIGESTIBILITY 
0)13 0128
 
CASSAVA MEAL 
0121 C129
 

DIOSCOREA
 
0072 0101
 

DISEASE CONTROL 
0034 0055 0093
 
BACTERIOSES
 
0037 0054 0056
 
MYCOSES
 

0060 0071
 

DISEASE TRANSMISSION 

0069 0085
 

DOMESTIC ANIMALS 
0095 0112 0114 0117 0118 0119 0121 
0122 0:23 u124 0125 0126 0128 0129 
0131 0133 0136 0137 0138 0139 

DRIED ROOTS
 
0019 0014130119 0130 0136 0139 0141
 
0151 0157 0169 0181 0188 0191
 

DRYING 
0051 01211 0177 0178
 
CASSAVA CHIPS
 
011110151 0157 0158 0159 0191
 
CA.OSAVA FLOUR
 
0151 0173
 

ECOLOGY
 
0001 0011 0021 0041 0042 0060 0073
 
0074 00814 0097 0106 0108 0213
 
CULTIVARS
 
0088 0167 0197
 



ECOSYSTEVS 

0oe 


ECU ADOR 
0109 


ENTOMOLOGY 
0018 0073 0075 0078 0079 0083 0084 

0120
 

EFIDINOCARSIS LOPEZI 

0 Vl 7 

ERINNYIS ['11O 

0075 0078
 
RESISTANCE 
0088 J201 


EROE ION
 
0213 


ERWiN:A CAROTOVORA
 

DISEASE CON'ROL 

0085 


ETIIANOL 
0152 


EUTETNAfIYClHUS 


0083 


EXPERIMEN T DES:GN 


0090 0!68
 

FACTORIES 

01o 

CASSAVA STARCH 


0!16 0192
 

vAT CONTENST 

0117 


FEEDS AND FEEDING 
0021 0039 0051 0057 0095 0112 0113 
0114i0117 0119 0120 0122 0124 0125 
0126 0127 0128 0130 0131 0132 0133 
0135 0136 0137 0138 0139 011410163 
01514 01',3 0178 0180 0193 

FERMENTAT ION 
0142 0144 0143 0152 0162 0166 0170 

0163 

PROTEIN ZNRIC1N6-N'
 
0173 


FERMENTED PROPUCTS 
0019 0135 011,4 01217 01249 0150 0152 
0155 0156 0162 0183 0185 


106
 

FIELD EXPERIMENTS 
0009 
0020 0026 0033 0067 0091 0094
 

0138 0156
 

FIJI
 

0043 0225
 
GEINPLASM
 
0093
 

FINLALD 
0071 

FOLIAGE
 
0087 0118
 

FOOD PRODUCTS 
0104 0109 0110 01149 (163 0164 0172
 
0173 0176 0182 0210
 

FOOD SECURITY
 

0108 0164 0198 0199 0212 0215
 

FOOFOO
 

0176
 

FORAGE
 
0C21 0039 0113
 

FORESTRY
 

0224
 

FRENCH GUIANA
 
0029
 

FEJCTOSE
 

0193
 
0193
 

FUSARIUM
 
0057
 

GARI
 

0176
 

GENETICS
 
0065 0090
 

3ER11PLPSM
 
0002 0018 0089 0093 0214 0218
 

GLOMERELLA CINGULATA 
09589 

GLUCOSE
 

0019
 

GOATS
 

0122
 

GROUNDNUT
 
0110
 



GROWTH INJURIOUS MITES 
0007 0046 0083
 

MONONYCHELLUS TAEAJOA 
0082 0084 0095 

HARVESTING TETRANYCHUS CINNABARINUS
 
0027 0031 0034 0046 0050 0084
 
TIMING
 
0019 0040 0094 0115 0161 INOCULATION
 

0014 
fiCR CONTENT 

0051 0096 0099 0123 0131 0198 INSECT BIOLOGY 
CA'SAVA CHIPS 0073 0075 0078 0079 0081 0083 0084 
0141 0151 0120 
CASSAVA FLOUR 
0151 INSECTICIDES 
CASSAVA STARCH 0011 0079 C080 
0146
 

INTERCROPPING 
HERBICIDES 0024 0029 0041 0042 0072 0088 0090 

0019 0029 0186 0228 0095 0201 0222 0224 0225
 
BEANS 

HUMAN NUTRITION 0221 
0034 0101 0102 0103 0105 0106 0107 COWPEA
 
0108 0109 0111 0112 0114 0116 0117 0031 00147 0228
 
0118 0119 0123 01211 0125 0126 0127 LEGUME CROPS
 
0128 0129 0130 0131 0134 0137 0138 0031 00117 0221 0223 0228 0229 
0142 0164 01','2 0173 0197 0198 MAIZE 

0031 0047 0221 0226 0228 
HYDROLYSIS SOYBEAN, 

0180 0223 
CASSAVA STARCH SWEET POTATOES 
0146 0028 0227
 

IRRIGATION 
INCOME 0016 0018 0023 
0225 

ISOLATION 
INDIA 0055 
0023 0096 0099 0111 0120 0121 0153 
0155 0179 0181 ITALY 

0123 
IND31LESIA 

0110 IVORY COAST 
TRADE 

INDUSTRIAL MACHINERY 0215 
0165 9168 

JAMAICA 
INDUSTRIAL STARCHES 0211 

0146 0149 0150 
JAFAN 

0110 C154 
iNJURIOIS INSECTS 

00111 0067 0073 0080 0081 
BUISIA KENYA 
0069 0025 0031 0047 0067 
ERINNYIS ELLO 
0075 0078 0088 0201 KOREA 
PHENACOCCUS MANIHOTI 0152 0183 
0077 0082 
ZONOCERUS VARIEGATUS KWASHIORKOR 
o"', 0134 
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LkBOR 
0015 

HARVESTING 


0040 

PLANTINC. 

0022 


PROCESSING 


0212
 

LABORATORY EXPERIMENTS 
0038 0062 0063 0066 0150 0153 0154 


LAGOCHIRUS ARANEIFORMIS 


0081
 

LAND PREPARATION 
0034 0227 

AGRICULTURAL EQUIPMENT 

0028 


-1")T PRODUCTIVITY 

0214
 

LATIN AMERICA 

PRODUCTION 

0208 0209 

SOCIOECONOMIC ASPECTS 
0208 0209 


LEAF AREA
 

0009 


LEAVES 

0004 0005 0008 0012 

ANIMAL NUTRITION 

0115 
NUTRITIVE VALUE 
0128 


PROTEIN CONTENT 
0115 0116 

LINAMARIN 

0 134 

MAGNESIUM 
0013 0017 


MALAYSIA 

0122 0126 0139 


MALNUTRITION 

0111 0134 

MANURESMANUE 


0094 

MAPSMAPS 

0001 


108 

MARKETING 
0114 0164 0195 0198 0199 0200 0212
 
0213 0215 0216 0217 0220
 
CASSAVA FLOUR
 
0015 0101 0210
 
CASSAVA STARCH
 
0193
 

MECHANIZATION
 
0033 0169
 
PLANTING 

0043
 

PROCESSING
 
0191
 

MEXICO
 
0078 0112 
GERMPLASM 
0002
 
SOCIOECONOMIC ASPECTS
 
0194
 

MINERALS 
0013 0014 0017 0021 0043 0094
 

MITE CONTROL
 
0062
 

MOLDS
 
0062
 

MONILLA
 

0057
 

MONONYCHELLUS
 
0083 

MONONYCHELLUS PROGRESSIVUS 
0082
 

MONONYCHELLUS TANAJOA 

0082 0084 0095 

MORPHOGENESIS 

0003 

MUCOR 
0057
 

MYCOPLASMOSES
 
0070
 

MYCORRHIZAE 
00111 0020 

MYCOSES 
0035 0057 0058 0059 0062 0083 0163
 
DISEASE CONTROL
 

0060 0071 
RESISTANCE
 
0061 0088
 



NEMATODES 
 PELING
 
0072 0186 
 0051 0140
 

NETHERLANDS PENICILLIUM 
00116 
 0057
 

NIGERI A PERU 
0072 0077 0079 0134 0140 01142 0171 SOCIOECONOMIC ASPECTS 
0226 0228 
 0086 0197
 

NITROGEN PEST CONTROL
 
0014 0021 0039 00143 
 0011 0027 0034 0037 0040 00514 0056 

0060 0071 0074 0076 0079 0080 0082 
NORTH At9ERICA 0093 0096 0171
 

0002 0003 0064 0065 0073 0078 0085
 
0090 0106 0112 0137 0196 PEST lAMAGE
 

0076 0091 
NOXIOUS ANIMAL 

0041 00t', 0069 0072 0073 0075 0077 PESTS 
0078 0079 0080 00i2 0083 0084 0088 0005 0019 0025 0035 0037 0038 0041 
0095 018t 02,01 0015 00 4 0056 0057 0058 0059 0060 

0061 )062 0063 00611 0065 0066 0067UTR'ENT U KI'AKE 0068 0069 0071 0072 0073 00711 0075 
001 0014 0077 0078 0079 0080 0082 0083 0084 

0088 0091 0095 0096 0163 0166 U201
NUTIT!0N Al. REQUIREMENTS 0215 0226 

0 001Q 00?1 0022 0029 0034 0038 
003 c, 

0040 00,3 0 88 0094 0156 PETIOLES 

0012 

OCEANI A Pi
 
0009 0016 0034 30243 
 0093 0193 0199 0020 0021
 
0200 
 0202 0203 02014 0205 0206 0213 CASSAVA STARCH 
0220 0225 
 0150
 

OL IGONYCHUS PHENACOCCUS
 
0083 
 0069 

ORTHOPORUS PHENACOXCUS HAN IHOTI
 
0076 
 0077 C082 

PHIL IPPINES 
PACKAGING 0045 0052 0060 0080 0110 0156 0170 

0052 0177 0181 0187 0188 0189 
MARKET ING 
01611 

PALATAB ILI TY PRODUCTILON 
0031 
 0006 0044
 

PANAMA PHOMA MANIHOT 
0136 
 0059
 

PAPUA NEW GUINEA PHOSPHORUS
 
PRODUCTION 
 0013 0014 0020 0021 0043 0094
 
0034
 

PHOTOPERIOD 
PARAGUAY 
 0090
 

0151
 
GERMPLASM PHOTOSYNTHESIS 
0089 0008 0009 
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0212 

PHYLLOSTICTA 

0059 


PHYSIOLOGY 
0002 0004 0006 0007 0009 0013 0014
 
6016 0023 0032 0045 0046 0053 0073 

q092 0117 0131 0227 


PH	YTO.IONA FRANCAT 

0063 


PIYTIlF',TORA PiECHSLERI 

RESIS T 

ANCE 
0CC 


PLANT GEOGRA PHiY 

0001 0002 


PLANT HEIGHT 
0039 

PLANT PtHYSIO,(Cicil, PROCESSES
 
0011 0013 001L 0184 


PLANT REFROOUCT]OI4 
0092 


PLANT TISSUES
 
0005
 
TISSUE CULTURE 
0012 


PLANT ING 


0016 0025 0031 0041 0072
 
COSTS 


02114 
LABOR 


0022 


ROOT -RODUCTIVITY
 
0004 0080 0087 0100 0214 

SPACING 
0043 0100 001 0222 0223 0226 

PLO'W ING
 
0028 


POSTHARVEST TECINOLOGLY 

0019 0048 00119 0190 

POTASSIUM 
0013 001140017 0(20 0021 00 3
 

POULTRY 

0095 0112 011140118 0121 0125 0131 

0137
 

PREDATORS AND PARASITES 

0075 0077 007 0082 

PRESSING 

0051 


110 

PRICES
 
0114 0130 0196 0210 0211 0212 02;b
 
0217 0220
 

PROCESSING
 
0041 0101 0145 01116 0147 0153 0165
 
0167 0165 0185 0189 0190 0197 

BOILING
 
0181
 

DRYING
 
0051 0124 01141 0151 0157 0173 0191
 
FERMIENTATION 
01142 0144 0148 0152 0162 0166 0170 

0173 0183
 
PEELING
 
0051 01140
 

PRESS IN
 
0051
 
RASPING
 

0051 0140 0177 0187 0188
 

PROPAGATION
 

02111
 

PROPAGATION MATERIALS 

0036 0037 00110 0067
 

PROTEIN CONTENT 
C123 0133 013,7 0150 0163
 
LEAVES
 
0115 011 t
 

PROTEIN FHN41iHMENTI 
016-

F:R..ENTAT 1ON
 
0 17 3
 

PRUNING 
0007
 
I3ETLRICRATION 

0030 0048 0050
 

PS EJ DOMONA S 
DISELA;E CONTROL 
0c.,5
 

[;ERTO RICO 
0105
 

QUARANTINE MEASURES
 
0093
 

RASPING
 
0051 01140 0177 0187 0188 

RECIPES
 
0034 0102 0103 0105
 



RESEARCH SILAGE
 
0009 0015 0018 0025 0039 00113 0058 0128 0133 0141
 
0062 0063 0066 0067 0088 0091 0094
 
0138 0150 0153 0154 0156 0168 0173 SMALL-SCALE EQUIPMENT
 
0198 0201 021140215 0218 0225 	 0187 0188 0189
 

RESISTANCE SMALL-SCALE PROCESSING 
0049 0072 0090 0132 0165 0177 0178 0187 0188 0189 0212 
DISEASES AND PATIIOGENS 
0005 0061 0088 0091 0201 SOCIOECONOMIC ASPECTS 
INJURIOUS INSECTS 0001 C042 0086 0104 0106 0108 0165 
0088 	 0191; 0195 0197 0200 0208 0209 0212 

RIBOFLAV IN SOIL AMENDMENTS
 
0134 0017 0019 0156 0171 0186
 

ROOT DEVFELOPMENT 	 SOIL FERTILITY 
0013 	 0017 0020 0021 0038
 

ROOT PRODUCTIVITY 	 SOIL PHYSICAL PROPEiTIES 
0004 0026 0030 0032 0035 0036 0046 0028 0227
 
0080 0087 0100 0214
 

SOIL REQUIFEMENTS 
ROOTS 	 0001 0011 OCI 0016 0017 0018 0019
 

0012 0021 0026 0029 0038 00110 0156 0171 
ANALYST7S 018t 0221 
0010 0055 0175 
BIOCH;EMISTRY SOLAR DRYING 
o184 0051 
DETERIORATION 
0050 0052 0184 SOUR STARCH 
DRY MATTER 0148 
C010 
FLANT A;NATCMY 	 SOUTH4 AFR]CA 
0010 C050 0052 0090 0175 0184 	 0007 00110 0056
 
STAECH CONT ENT
 
0010 SOUTH AMERICA
 
STORAGE 0001 0005 0008 0013 0014 0015 0017 
0052 0019 0021 0022 0024 0027 0029 0030 
SUGAR CONTENT 	 0033 0048 0049 0053 00511 0059 0061 
0052 	 0063 0071 0075 0076 0086 0087 0088
 

0089 0091 0092 00911 0098 0100 0102 
ROTATIONAL CROPS 0103 0104 0108 0109 0113 0115 0116 

0040 	 0118 0119 0124 0128 0130 0133 0135 
0141 0143 C1;44 01451 14 0148 01119 

RWANDA 0150 0151 0157 C(0 0162 0163 0166 
GERMPLASM 0167 0168 0169 0172 0175 0182 0185 
0214 0186 0190 0191 0192 0195 0197 0201 

0210 0212 0216 0217 0219 0221 0223 
0224 

SALINITY 
0016 SOYBEAN,; 

0170 0223 

SCLEROTIUM ROLFSII 	 SPAIN
 
DISEASE CONTROL 0125
 
0071
 

SPHACELOMA MAIIIHOTICOLA
 
0035
 

SHEEP RESISTANCE
 
0122 0128 0088
 

111 



SRI LANKA 
0131 0229 


STARCH CONTENT 
0010 0016 0030 00118 0096 0098 0099 
0100 0115 

STATIST]CAL DIT'A 
00142 0193 0194 0195 019C 0209 0202
02(03 02014 02!060205 0207 0208 0209 
0,12 021 0 


ST EMS 

0012 0050 0100 0128 

ST OMATA 
0005 


STORAGE 
0030 001.9 0050 0052 0130 0135 0160 
01(9 0-174 0182 01814 

SUBSTI UTES 
0112 0114 0118 012, 0123 0125 0126 
0127 0130 C1 3, 0136 0137 0138 01145 
016!; 0 65 (0170 01F") 0210 

SUGAIi C(Ni piE1T 

0019 00i;8 00252 0155 0.3 


SURINAM 

M,1 

1:ET)TEG 

0015 


SWEET CASSAVA
 
0103 

POTATOESSWEET 
0028 0101 0227 


SWINE 

0114 0117 0119 0123 0124 0125 0126 

0129 0136 0138
 

SYM'OM ATOL OWY 

0053
 
DISEASES Al PAlIIOGENS 

0063 00(6 


TANZANIA 
0069 
PRODUCTIL 

0038 009 ,
 
STATIST ICAL DATA 

0207 


TAXONOMY 

0002 


112 

TEC[iNOLOHY 
0027 0054 0116 01211 0168 0176 0192
 
0211 0214 0218
 
TECHNOLOGICAL PACKAGE
 
0162 0185 0186 0201
 
TECIINOLOGY EVALUATION
 
0157 0169 0177 0191
 

TECHNOLOGy TRANSFER 
0027 00511 0116 0158 0168 0176 0178 
0192 0201 02140211 0218 

TEL ENOUS
 
0078 0201
 

TElPERA I tIRE 
0007 0011 00116 0084 0090
 

TETRANYCHIS
 
0083
 

TETRANYCIIUS CINNABARINUS
 
00814
 

TETRANYCItUS TELARIUS 
00814 

TIHAILAND
 
0062
 

IIARKETING
 
01 14
 
PRODUCTION
 
0196
 
STATISTICAL DATA

0196 O)220 

THIOCYANATES
 
0134 

TISSUE CULTURE
 
0012 0060 0068 0085 0093 0218
 

TONGA
 

0043
 

TOXICITY
 
0079 0133 01420140 01443 0197 

TRADE 
0178 0198 0199 0200 0213 0215 0217
 
0220
 
CASSAVA CHIPS 
0159
 
CASSAVA STARCH 
0193 

TRICHOGRAMMA
 
0078 0201
 

TRINIDAD AND TOBAGO 
0174 



UGANDA 

0084 0173 


PRODUCT ION
 
0011 

SOCIOECOND*IIC ASPECTS 

0042
 
;TATISTICAL DATA 


C042 


UNITED KINGDOM 
0045 0068 0082 0127 0129 0138
 

1J7A 
0003 00611 00C5 0073 0085 0090 0137 
fBODUCTiON 
0196 

'7OCIOECONOMIC ASPECTS
 
01o6
IWOMEN
 
STATIETICAL FATA 

0196
 

VENEZUJFL, 
0008 00 2 00,4 0059 0092 0118 0162 
0103 0168 0182F 
MANELTi1NG 
021C
 
PROFU1CT fCN 

0033 021 


V:1ETNAM 
),3 2 

V i CcSI TY 
C18? 

CA:;SAVA STARCH
 
).147 0153 


V1i	IAX,Jli b 

0' 3-6 0161 

V ;TAIMIN 1312 
01D4 

VITAMIN CONTENT 
0131 0154 

WASTE UTILIZATION
 
0017 0130 0156 0166 0167 0171 0186
 

WATER REQUIREMENTS (PLANT) 
0006 0016 0023
 

WEEDING
 
0019 0029 00110 00145 0186
 
HOEING
 
0228 

WEEDS 
0045 0226 

WINGED BEANS 
0222
 

0108 

XANTHOMONAS CAMPESTRIS PV. MANIHOTIS 
DISEASE CONTROL 
0037 
RESISTANCE 
0005 0091 

XANTHOSOMA
 
0092
 

YAMS 
0093 

ZAIRE 
0057 0107 0176
 

ZAMBIA 
0107 

ZINC 
0014
 

ZONOCERUS VARIEGATUS 
INSECT CONTROL 

INSECTICIDES 
0079 

113
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INTRODUCTION 

This journal of analytical abstracts, which replaces the former 
combination of abstract cards and yearly cumulative volumcs, is 
designed to provide a sp,:cialized guide to the world's literature on 
cassava (Mlanilot escthulcta Crantz), disseininating research results 
alld on2oing activities rela ted Io the cro). 

The abStracts report conde used information from journal articles. 
booklets., .iimneograpled report,, tl, eses. manuals and other 
conventional and nonconventional inaterial, categorized into broad 
disciplinary fields to facilitate raprid scanning. Additionally, 
abstracts arc at hor al(I subject iNdexed to enable more compre
hensive consultation. 

When retrospective or exhaustive coverage of a topic is desired, 
mechanized bibliographic searches of the entire docunIcut 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 Documnentation Center is also available, 
through the photocopy service. 

CIAT's Documentation Center also pu blislies journals of analyti
cal abstracts on field beans (Phasc'olus vulgaris L.) grown under 
tropical conditions and on tropical pastures. Other CIAT publi
cations dedicated to keeping users aware of research developments 
in their respective fields include: Pages of Contents, Cassava 
Newsletter, Pastos Tropicales - Boletfn Inforniativo, and tlojas do 
Frijol. 

ii 



COMPONENTS OF AN ABSTRACT 

Scquenti number 
in the journal sfor Year of 

Authors u e of indecs\ publication
 

Accesion 
number - -1(for photop 19527 7IKEDIOBI, C..; ONYIKE, E. 1982. rqt The use of linamarase in gari- Original tile
production. 17 4
re q ue s t s ) p09 LProcess Biochemilstry ( )2-5., 
 En 1 . . Sum. Engl., 12

Nigeri] Illus.
R fs. [Dept. of Biochemistry, Ahmadu8b 
 nv. Zri......... Author
address
 

notesAdditional Source/ 
. 

tPa~c Language Language
of paper of summary 

Cassava. Linamarase. Uses. Gar. 
 Fermentation. 
Detoxification processes.Kr
Enzymes. Nigeria. 

Keywords
 

The detoxification 
of 
cassava associated 
with fermentation 
depends onendogenous linamarase hydrolysis of 
the c(,nstituent cyanogenic glucosides.
Addition of exogenous linamarase preparations to fermenting grated 
cass-.vu
not only increased the rate 
and extent of detoxification but 
also cons.;tently yielded gari with innocuous 

ing 

levels of cyanide. A preliminary screen
of several fungal isolates foz their ability 
to synthesize linamarase,
resulted in - Abstrat
the identification 
of 2 f-ngi, Penicillium steckii and
pergiJlus 
sdowi, capable of producing 
this enzyme in commercial
tities. quan-
The use of linamarase 
or linamarase-producing

fermentation fungi in cassava
for gari production may 
be an interesting possibilitv.
 
[AS]
I
 

Abstractor
 

and/or translator 

http:cass-.vu
http:processes.Kr


HOW TO USE HIEiii: INDEXE.S 

'File numbers listed unuder each en try in the Author and subject 
indexes .!rc .pundto the abstract's sCq uential number, found a!-ove 
each abstiJct w,.1ithin the jour'-al. 

11C last o cou tails .livC subjectissLC the, y\elr Cu nula.t auIlthor and 
indexes for the y.'ar. 

Author Index 

The ALth or Index can be used to ,icld abstracts when the personal 
or' C i poratC ltl!lnlors are known. The Author Index, which is 
alphibetically art ned, lists el altlha)r and co-author names cited 
in the pablicactio l. 

Subject Index 

The Subject Indcx presents an alphabetical list of descriptors used in 
cassava rescarch, many of which are combined with other 
descriptors. allowing the identification oflmore specific topics. 
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AVAILABILITY OF I)OCUMENTS 

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

CIAT - Communications and Information Support Unit
Photocopy Servict, 

Apartado A,\rco 6713 
Cali, Colombia 

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

Charges are: ColS 10.00 per page in Colombia plus postage.
US$0.20 per for Latinpage American, Carib

bean, Asian, and African countries 
(pstage included).

US$0.30 per 	page elsewhere (postage included). 

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

I. Check in t Ss made oult to CIAT against a U.S. international bank 

2. 	 (heck in Co1S madc olut to' (IA , adding the hank cornrnision w'ue 

3. 	 Bank dralt made out to ('Al', giving precise personal information 

4. 	 CIAT coupow,, issued by ([AT's library with a unit value of IJS$O. [0
C o155.Alt) 

or 

5. 	 AGIN I ER coupons. obtainable with o':Zal currency at national agricultural
libraries and at the regional offices of the Instituto Interamcricano de Coopera
cidn 	para laAgrictiltura (IlCA) in latin Americin and Caribbean countries 

6. 	 LINESCO coupons, available at JNESC(O offices all over the world 
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AOO BOTANY, TAXONOMY AND GEOGRAPHICAL DISTRIBUTION 

0,"'30 

30143 141141 , P.J. ; n I, .J 108.'. lur-bivory in complex and simple 

tropical succo-:;io i ..- oy t,' Lol,' o5( 1) 103-118. En., Sum. En., 29 

Ref., I1. [l1:;t. fr' 1'foi oIr':t ' .til.: & ['Pj I,. )I' Botany, Univ. of 

Wi:acon,;in-faidif:ofI, N:illl: WI 1 ,70t,,u:"] 

Car av . ' ', . : .. I'o';y, . ' ,I 1-. . 

'C' irve:;tigat' ti '' t , . , .-. 1. t-,Vcry Inc! floriatic complexity, 

th ( losse, t1 hol- l kVU!': W, [ ii:iIiw i2 'otr, .1- to 4.0-yr-Old tropical 

oco-;y.'toi11-3: (1) . . :1;-,, : o : , t;it.ion, (.)i 'iccc.:' :ional 

i''- i t1h d rIIccu3n aioI,vegetation ;ilh h :I, 0tI I ty " I; In ipm I 
I 1f '"1-: tpo:41 jed 

to mitI 1 yj ly Ih o., i:;n.oal 
(3) air Colyto em f 1i : o iorl,dulsi 

.ihh: :lOOce 


ve'gett tior, t i,¢U .t!':I, trii Co1di 2 liodora.1:!a f:,: 

}-crb- vooy rit : ,' ) 1.'1't- G11 t. iliort l]tlta 

ratt - [,,. il -I-'.'l ' V v r ed 1e2 lOnng: Col. ;'nt iru' w4 y 

,;It C.o:, 1ltf:;(, : c ). it cc'':V: ' t of, ri: :; o t I' ti--t ut l(a-t/orji t of 

griourd -rVa were Ir CX .' i 1 4 -'1c /1 .- 7. r/1qur 

if: !' ii 1, o lmcter/yr; (: i;v;I I.'* o t f 0.399 
tV [:I,n p, it,!; v: ] ,:;t/ :q ar L:- r/'dLiy . F,!o. y: :t,:--;Ir I: -r :it -! : c~' 'h l't: a 

1.1W01 'Ot,4 OI 0 ' I "I t 1 O" rtI 101 Of I' '4, t,IO ic r. al 

vLr1ittiI ty r-II- V V0'. ' :- :: ,'' "'I- I y coistan t, 

l r ofof r ' I n r r''-tur onredci b.e i " I , -i I ;i Ic,' -i(i (,I'loW some 
'-p- 1-14 4 a, -4-- c-I i-Ivar or. y 1 ,ecies
1p1 , ' With if 'h '! hi,:!'::. h1, ' hl 'e"I'l'l u. illt .01. l 
Wa-l , tri jl-iy 

h If- I))y r-~l . lttt;', I' u!'I r omlr( flll tl: -~ t i Fi '.' u atl~ ~ 
A hou11 :u'ro , prot."IIon upurl potentialu II n, i Ir g 

4 ' '';t' ;, .x 'i , I in-irrea.<zod 

Io it : - 1: - i w IIh pecit.;., u ;.-. ti I ity 1',1 ;-' , : IItct,: it other (AS) 

BOO PLANT ANATOMY ANP 1,OIOICOLO(IY 

, .8101.t33 1981. de la 

l izTL- dtoyuIO (4-8. t . C! tilllldad Ludotutoriad. (Cassava 
.'-!8935CI-CI:'thO 1iiA-lhii;> ,--- NKAITCAL. iorfoloaia 

4,1 : .rt:. t1L. 

pla rt Iocriholot-'v ut :;-o3'i ui 1t1i). Coriteu do ci rtlficoi Pominguez, 

C.; pr-.;dt- c6-i 
; 

cr' i' h C'hil ool;,li&'acl46, lcr!:.iey, C.;1-
Afnayi, A.; Jh.e. C il. l , col(il, , i. d!ial. color 5 x 5 cm. ; 1 cassette 

.0 min1.; Ar I- .; f u' d 'i: 411 . , .T Ol ln1 iil rbi!I lLt1 . 

ilto c" d I.1l,''i ! . 84l~.Caaotava. I'].,nt . tti I aO c¢ 

The orgart,. form r -- '' '* l ri' lo their developient.011, 'h- 1 r .,i, af 

is irdic tt,.! U. 1' , r, , th! 'iv ,r'-ity ,f :-ha;- (,!'the 0rrant; of 

different vr A'A--t1.'1 

1 1A It6. 'aijii (do e do 

mandioca er r 1l ci 0 icto:Z, 'l , 1 , ,' :lc mol'li6gi cu:;. (IVari ahi lity of 

caaaava ctone. in r' t 'l r- i i ty and ori hol ci c-al n.' uc't L). 

T.'rial ba 36( 4 ) :..-::t . Il an It ., n. , 10 hef. [Meu!horarirento de 

Planta:, Pepto. do I I tI . d B ., r-awlia , Briail I 

308 31 NiAS AI, , TA,.4r.A. D. V i d -d iol','s 

1)rU. A A V . iti 

Cassava. Culti var''. Plart i't.rti ty. l nt ar:atomy..teom. Loaves. Flowers. 

Fruits. Seed. Plant r'-otrduction. Prazi.1]. 



The Variability of' v0cc'; hoc)Ci cal ehcolcitodur'ing flowering wasstudlied ic, itLI18 ii7fC: dcl iccd;c'..d cassava CV. VUPV little Varialtiorlwacs found oi,i. , c1' cc cc cvle 1:0 oh a dwo ofi ccci, haircy1 cOv( , ccc-rI.cc ;II-!' cccc rooctscc ! w,!r .btc. ldjd tOs teg0P;iec Icr'L IiU [IOL to f Iwc no. :'pl itntoi oni wi t i 	 (1 i ni Ee'fouzri C". o!' V w c (v. 2 improved Ci Go -, producrod tIc rc~ghbireudi nc ccra , w a ci n- cTI'!12 w,-i Collc: ofl ld icicicedi ripthc cctcci& 	 in~(I t-, c rl*ivc .l c;,I' c oi )""I;"t. c I itcy iccii ndi gccnouc (,I crc,.; cic 11 ''f ', rT ii1 iy icd' wti! otcc vi cd ic iccv;Irccvcdel one --,. ( A211 

COO PLA14T PHYSIOLOGY 

ClNiC);S'oh IN!' RAClIONA PEil.DAGid 021L':ul;," IciJP ICL. 19i10111i. cul tive Je.F1 

g(-c'ccci dcc; cc''o'cloct~ uncit.). C,'n ic'clc cic,tilic"c
J1.;c POiLCccccciu 	 W.; D'i'-ltc'A.,'clcl 201~iCuoii c 99 lial. color xoafloettc 	 5 I Cc::.;.8 fr cc.icc * c, , , -'tui ccu p TI.I 

CC I-f.1Tbi i 

'lice to-clic l( 1oc - -dc clr. -:,- i detail, 
1'r-c arc:cc .. 1 1l ."l 1"r 

28552 CEl ;J,ic' Pi. 'i(-J''c' Ji
Micccc t-cccc ;'tL 	

I182.F)c 1-l cuitivo de
I.: ' y dclcc c1cc" iiudotutoril(M-ei c 1 i11C (1 21 	 .

,itztiu,(I :t1 ozV audcdottoi'iai 
c I I''cg,

cit). Ccci, ci Ru'cduoci.Mc
 
Fe' ncdc-: C c 
 rc iwdl f  .1 Mafi , C . Cali,Col c'ci.. 6(1 it I . tt(.26:P i n.c gci 6nc 8p. ; gua de( Stlcdi 0c I J. c * I 

Ccc "cy. ':p:; c. i T!U CIA Accdicctcct cccll. C0lCcr~bc-' 

TPhe he. , Ic-' ,j !co,, 'o Cr. ,
clitzlil ; it, hilc .'1 1: 

cc- cuctuc i: Ai-ecihod 
1 : cc'tlwhutcc-c' c I!, I- L: .-	

tic cc0 c-1: c el-i ,
c' i Ti t Icc; . AT) 

2gc3 rc ''I2ii,. 'Tc''~P;, iicI1, 1080. Fl ccitivo de
 
0cdIOtc.utc'cl 
 ' t!Lt. ontl,cc 
1. 	1'.; 

c fRoc-, W.. 1 ;rcdccic6c Crballos,
 
7.:~,*, 
 Crc' imld.5 x r., 	 53 diap. colorl 	 i n. ;:u jcn 1 .,lcc i dec : cic, I 010. c*,., 11 . 

Cac:;:1V c .A1 i .;A o -t re' u' o t'ctu o',v'i i. Colcir, i-la. 
The pIrL i I ct Jc I:Th iccft( 'Jlcj cc ' 11 tIfl.-'Ict:cI ormicacX occcavaCul tiva t 	 cfzqcr i :, i.:J, icflit "di Icl:,v-mcc , V cc.Ic.r-tel I-U tcce teechciqueo iii 

o, Lhe ;ciccipe( cl'
explained; 111: 'hcccccwc c- lor"(.d c'apid mutiplication

viv c - ccccd other 
of cion~ai i cidi "'Idccc! : crvec o." 
addition, it ecccLl!ccc tfie ccctalcl c 	

i cae:and innect3. Irc 
and 

hcen, of' gmcccfi ~nkscbacc icc reduced spaoccowi th ic mcinccc 'cwtlc cat,', cuncecr control led ccvi roccienticcl 'cciiIonic.(AS -C TAT) 
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-3059M COCK, J H.RIARO0 N.;EL-SHARKAWY,: . OE . . OIA. 
G. 1987.' C3-CM intermediate photosynthetic characteristics' of ocassava 
('~Manihot esculenta Crantz), 2. Initial products of (14)CO2 fixation.
 

k,-Photosynithesis Research 12:237-241. En.', Sum..En., 18,Ref., Il.'[CIAT,
 
SApartado A~reo16713,_Cali, Colombia), 

SCassava, Photosynthesis. 0O2. Timing. Laboratory experiments. Analysis. 
'Coomia
 

vrimary products of photosynthesis identified 5 and 10 s after 

'.-~ 	 assimilation. Inmaize, approx. 3/4 of the labelled C was incorporated in 
C4 acids,1 in beans about 2/3 in phosphoglycerio acid, and inocassava 

WI~ approx. 40O-60 percent in C4 acids with1 30-50 percent in phosphoglyceric
 
aoid. These, data indicate that cassava- possesses the C4 photosynthetio
 
cycle; however, due-to the lack of typical Kranz anatomy appreciable C
 
assimilation takes place directly .throughthe Calvin-Benson-casshaa cycle.WI

2' 

(AS)
 

30593 EL-SHARKAWY,- M.A.;;COCK, J.H. -1987. C3-C4 intermediate-


Gas exchange. Photosynthesis Research 12:219-235. En., Sum. En., 41 Ref.
 
1l. 	(dIAT, Apartado Ahreo 6713, Cali, Colombia]~ 

Cassava.- Photosynthesis. C02, Timing. Plant anatomy. Leaves. Plant
 
respiration. Temperature. Colombia.
 

The 	 gas exchange characteristics of cassava were compared with 1 C3 species
(common bean)- and 2 C4 species (maize and Amaranthus retroflexus). Cassava 

leaf photorespiration,- about 12 percent of-max. net photosynthesis in
 
normal air, and the C02 release in C02-free air under-intense light were
 

lower than the values typically reported for -C3-species. The C02-
compensation point of whole leaves -(25 cubic centimeters/cubic meter of 

-- C02) was intermediate between C3- and C4 species values.' Gas~exchange was 
I, restricted to'either the upper or lower- surface -of amphistomatous, leaves by 1 

ovring one ''ide of the leaf with silicone grease. The C02-compensation
 
point of. the upper leaf surface, was less than 6 cubic centimeters/cubic
 
meter of C02. and the C02 release into-C02-free air-in the' light was
 
essentially zero. On the lower leaf-surface considerable C02 release
 
occurred-in both the light and the dark., The-hypothesis presented to
 
explain these results is the -existence of. an- efficient. C02 recycling 11 

2mechanism in the palisade layer in the upper half of the leaf. RJecent data ~ 
indicates that -cassava produces C4 acids as primary- products of 
photosynthesis; It is therefore proposed that this hypothesis is consibt~nt
 
with the possible existence of the-C4 photosynthetic pathway in the
palisade layer- of-cassava leaves. The results and hypothesis are discussed 
 '~2

in relation to the crop's adaptation to the environmental conditions where -

it is normally grown. The implications of variation in anatomical 'features 
such as stomatal distribution on both surfaces of the leaf*are analyzed

'""'with a view to enhancing the potential productivity-of cassava, under stress
 
conditions. (AS)'
 

'-I--	 --~~- - - - 0238 - - - - - - :' -

29502 HOLGUIN~ H., P.; COLLAZOS C., R.; COCK, J.H. 1985. Fotosintesis y
 
otros perhmetros fisiol6gicos en plantas de yuca Manihot, esoulenta Crantz 
inl'ectadas, con virus., (Photosynthesis 'and other physicl'ogical' parameters in 

2'1 virus-infected cassava plants). Acta Agron6mica 35(3):27-38. Es., SLIM. Es.1 
En., 10 Ref. - -- ' ' 

-~ ' -3 '~1' 
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Leavea Plant phyiology. Plant respiration. Photosynthesi . Transpiration.Carbon dioxide. Stomata Coloab, i. a , .4d4 

The effect 'produced by CLV, the Caribbean moaaio virua, and frog, skindiseaae on0protosynthesis and some rlated-physiolocal 
 P2r2e.n
 

.LV-iinfeted planta, which 
can 
 partially explained byinoreaea in.
 
4 ., 'reaiatance-of thormeaophyll tiaauotoC02 entry and -aoae biochemical
alteration caused in cll. AlthoughCLV ahowtdCymptomsa 4no onplants,can cfet poductivity becau e ofit direct effect on photOsaynthePhOtoaynthes.a i and transpPrationswere gniFoantly re dicn (pt 

i 
P r 0.05dcd= 0.01, rap. from 26.02p ercent to 21.16 or thofomer 
pLanthe deedplants,r 

perc i
 
parameter; in undiaeased 1 e p a for the latter parameter inand aymptomatic :Caribenmmi undiaeasViu-i'n~ected .. 4"4 


andtresistancaf 
 t reap ,- ia e tO water vapor diffuaion alao 
.diaeaaedr plantio rasp The low photoaynthetic ratea insymptomato plantsa 

caUae stomata malfunctioning. No direct effect Of frog diaeas on
photosynthess wa skinobaerved, but" there was 0an effect on the-relatonhpbetween the aourcesink capacities ip; the ability of assava rc tsinfectedbyat,frog . dakin fdreaeto atore carbohydrater waa reduced. (CIA) See alsO 

:.phoosyteianC0 w.obevdbuthrwaanefconheelPlant Development ' tnhip ,,: 

di538 lats, a.A.C , Anlilsw de creoimiento para tres formas deplants, 
howvr ,werenyuca ( ahot ea ulenta Crantz)i (rowth analysia forthr
bpagation method in caaava). Tei Biaogo-Botnio Cali, Colombia,-.,


"4.4 Oniveraidad del Valse. '93p..Es., Sum. Ea., 
 211Ref., I1. ''
 
yCasava. Orowth Plant reproduction Propgaton. Cutt. . Se-.. 4 ernation. S alsoC Developmenta atagea. Timing.Bancing. Hoot developpStop. Leavea LeaF areatFoliage.Harveat index. Dry mate., Colombia

Stms Levs ,
Leaf. ara"oig.Hretidx r matter. Colomia 

An expt. was conducted in the lab. and in the field (CIAT) to evaluate the
growth of cassava plants propagated by (1) cuttings, (2) sexual seed" r I 
 planted directly in the field, and (3) transplant fromthe field. the greenhouse toPlants from seeds and transplanted plants showed notable
morphologic differences with respect to 
plants obtained from cutting
root yielda Dryt/ha) at the end of the cycle were 12.7, 14.3. and
treatmentn. 1, 2, and 3, reap. 127 f or
Light interception in the canopy had max.
values between days 95-252; these values averaged 187.0, 154.0, and 124111
(J/square meter) for treatments 1, 2, and 3, reap.' 
 It was concluded that
commercial production using sexual seed has 'a large potential in the futuresaince yields can be equal or even greater compared with plants propagatedthrough Outtings Before this is feasible, however, further studies wouldbe necessary in the areas of genetic improvement and agronomic managementof the crop. (AS (extraot)-.CIAT) 
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304i81 BUENO, A.'1985. Behaviour of contrasting cassava genotypes grown2 
under different spaoing arrangements. Revista Brasileirade Mandioca 
4(l)':33-42. En., Sum. 'En., 7 Ref., Il. [EMBRAPA/Centro Nacional de'i'esquisa 

de Mandiooa e Fruticultura, Caixa Postal 44.380,~Cruz~das Almas-BA, Brasil] 
Cass-ava. CultTvars-' Gnotypes -'Branch ing- Root- prod uctivity. :Spacing.

2t22 2Brazil.2 

Five h branching and 5 low branching cassava genotypes were evaluated in
 
'double-row and single-row spaciog arrangements-during 2 yr at the Centro
 
Nacional de Pesquisa de Mandioca e Fru'oultura (Bahia, Brazil). A 
split-plot exptl. design was used with 3 replications. Spacing arrangements 
were assigned to the main plots and cv, were randomized in the subplots. 
With the same plant population, the double-row arrangement did not differ 2 

r
 
from the single-row arrangement. High branching v. showed a higher mean 
root yield than low branching ov. BGM 001, a' low; branching genotype, had 2 

the highest root yield, the largest no. of' roots/plant, and the heaviest
 
root wt. ; on the contrary, BGM 34 0, also a low, branching type, had the 

2 ,. lowest root yield, the smallest no. of' roots/plant, and the lightest root ' 

wt. All genotypes tested, irrespective of their branching habits, behaved 
similarly in both spacing arrangements. (AS) 

02141 
30037 DAHNIYA, M.T. 1979. Defoliation and grafting studies of' cassava 
(Manihot esculenta Crantz) and sweet potatoes (Ipomoea batatas L.). Ph.D. 2 

Thesis. Nigeria, University of Ibadan. 188p. En., Sum. En., 84 Ref., Il, 

Cassava. Defoliation. Pruning. Timing. Grafting. N. Fertilizers. Cuttings.
 
Planting. Dry matter. Plant developsent. Root development. Root 
productivity. Roots. Nigeria.'
 

Defoliation expt. were conducted to determine the effects of leaf
 

2harvesting on the yield and yield components of cassava and sweet potato,
 
and grafting studies to investigate their source-sink relationships. 
Significantly less leaf material-was obtained by defoliating the lower 
instead of the upper leaves of cassava var. Isunikankiyan and 58308. Root. 

2 

yields of both var. were not significantly affected by the pattern of
 
defoliation but plants with lower leaves harvested tended to give higher 2 

tuber yields than those with upper leaves harvested. Root yield of var.
 
Isunikankiyan was reduced by 76, 62, and 15 percent, resp., by defoliating
 
the upper leaves at 1-, 2-, and 3-mo. intervals while var. TMS 30211 . " .
 
suffered a root yield reduction of 563, 34, and 32 percent, resp. It is 
recommended that the leaves of var. Isuniknnkiyan and TMS 30211 should be 2 

2 defoliated,&t 3- and,2-mo. intervals, reap. Generally, the percentage of' 
total plant,DM deposited in the roots decreased with an increase in the 2
 

: frequency ofdefoliation. In cassava, the 4 grafted var. showed varying
 
22 source potentials,and sink capacities. Var. Te 30211 was best with a mean
 

2 :-stock (sink),effect of 151.23 g/plant and a mean scion (source) effect of 
1487.05 g/piant. :Var. Isunikankiyan was the poorest with a mean stock " 
(sink) effect of 451.13 g/plant and a mean scion (source) effect of 620.4 , , 

g/plant. The results suggest that a large and active tuberous 'root sink 222 

coupled with an efficient source are important in determining.cassava..
 
tuberous root yield. (AS (extract)) 

30152 FUKAI, S.; HAMMER, G.L. 1987. A simulation model of the growth of the 

cassava crop and its use to estimate cassava productivity in northern 
Australia. Agricultural Systems 23(4):237-257. En., Sum. En., 25-Ref., 11 . 
(Dept. of Agriculture, Univ. of Queensland, St, Lucia, Qld., Australia] 
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"' '"CassaVa."G rowth.i i~,~"' Simulation model1s. Produc tiv i e d expe ri en ar' ay~Plnti~.'Timig. empra~re ,Irrigtion' Maps. Biomass Pr uotion WAAustralia, 

model of the growth of te.A0simulation descoaf .Itncropyestimates crop establishment from temp.ana, aea rea of. .aid~iia
totl boaa d~i~i'sorage 'organ biomass fr-a te- , solar- . .. radiation, pan evaporation, and rainfall data. The predictive ability of . theln:nmodel.was p STer ongi a c d ti vityF i l expe;rna ' iment;Ti i g
tested using data 0 ~ from time of planting and irrigation expt . 
cnaducted in SE Queensland, Australia. The predictedthose obtained in the field expt. 

values were close toThe model vasproductivity at then usedto estimatedifferent locations in northern Australia. Two limiting.factors for cassava production are low temp. in winter in the southern areaar..nd
low rainfall in general. (AS).>.total n-en. r stemeot -wemttekoot no .. .. ...:.... .
 

S1987. 
 Leaf•area develoment and growth performano
.. cassava germplasm on a strongly acid Ultisol of Panama 
of 

Journal of Plant
Nutrition 10(6):677-698.dEn, 
 Sum. En., 10 Ref., 11. (Dept. of Agronomy &Soil Science, Univ. of Hawaii, Honolulu, HI 96822, USA]
 

Cassava. Soil requirements. npH.Aluminuma. 
 Plant development. Plant'
phys.ol.gi.al processes. Plantoassimilation. Leaves. Leafindex. Dry matter. area. HarvestFoot system. Root develop~ment. Growth. Branching. Rootproductivity. Stems, Cultivars, Panama. 

A field ex-pt. using local cassava cv. was conducted on aTropudult of Ocu,Panama, to study leaf area development and growth performance ofgermlasm under extreme soil acidity 
cassava 

conditions. Plants weresoil Al (KCl-extractable Al) range gcwn under aof 4.0-5.7 cmol(p,+)/kg. Under this highsoil Al, LAI and DMproduction patterns ofcassava cv.to those 'reported for plants grown were closely similarin less constraining conditions;however, the sink capacity in moat'cv. appeared' to shift from roots totops. Roots wereA weak competitors for assimilates, hence photosynthetic 


production was primarily aimed to develop and sustain canopypreferential distribution growth. Thisof assimilates to tops resulted in low HI' values.The reduced sink size of roots appears to be.attributable to the impairing
effects of soil Al on root growth. (AS) 
 '-N 

30579 NASSAR, N.H.A.; 01HAIR, S.K. 1985. Variation among cassava clones in
relation to seed germination. Indian Journal45(2):394-398. En., Sum. En., 
of Genetics and Plant Breeding 

Centre, Univ. 
7 Ref., I1. [Tropical Research'& Educationof Florida, IFAS, Homestead, FL 33031, V

USA] 
. 

Cassava. Cultivars. Seed. Gemination. Timing. Brazil. 

Seeds from 51 cassava
days after planting. clones were screened for germination at 15 and 30Th( germination for 44 entries that represented bothcommon and diverse Brazilian clones was low, ranging from 0 to 30 and from
10 to 56 percent by 15 and 30'days afterfor panting-rsp.clones selected The.germ.iationas early a nd good in germination ranged' from'35and from 60 to 80 percent by 15 and to 48 
of variability among seeds 

30 days after planting, resp. The lackof a given clone indicates that there isconsiderable homozygosity within clones. Selected clones showing early.seed germination are being grown at' the U. de Brasilia. (AS) 
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3066 PINHEIRO,' J.C.D. 1985. Estudo demandioca. (Planting 

plantio de sementes sexuais detrial of cassava sexual seed). Revista Brasileira de 

' 
' - X, ~ 

2 ' 
'~~~~ .6 

http:phys.ol.gi.al


M ..icand4():73-78. Pt., Sum. Pt ,.En., 5 Ref. [EMAPA, BR3l6, Km 376, 
Caixa Postal 12, 65.700 Bacabal MA,' Brasil] 

.Cassava. Seed.: Germination. Laboratory experiments. -Brazil. 

TheJas the germination of sexual acoed of cassava and 
plant vigor werestudied; likewise, anlatteapet o Tdefine a proper 

technique for seed sowing The treatments used 'were: TO, plastic tray, T1, 

Styrofoam tray; and T2, amianthus tray. All contained sterilized and 
fertilized soil-sand, with heat-treated seed sown 1 cm deep and given 
normal irrigation,. Other. treatments were oonducted in plastic, trays under 
the same conditions but with 1 change' per tray: T3, nonsterilized soil; T4, 
soil without sand; T5, nonheat-treated seed; T6, seeds sown at a depth of 2 

The results .cm; T7, unfertilized soil; and T8, excesive irrigation. 

indicated that the plastic tray was the best recipient for sexual seed
 
garmination since its physical characteristics favored a high level :of
 
germination and plant vigor.' Plant performance in TO and T6 indicated that
 

they were the best methods for the produotion of vigorous plants from ..
 

sexual seed without affecting germination. (AS) :'
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30570 STAMP, J.A.; HENSHAW, 0.0. 1987. Somatic embryogenesis from clonal
 
leaf tissues of cassava. Annals of Botany 59(4):445-450, En., Sum. En., 19
 
Ref. [Dept. of Viticulture & Enology, Univ. of California, Davis, CA 95616,
 
USA]
 

Cassava. Tissue culture. Leaves. Plant development. Plant anatomy.
 
Morphogenesis. Plant growth substances. USA.
 

Leaf lobes were isolated from palmate leaves of olonal cassava material 
growing in vitro or in glasshouse conditions and subjected to a 2-stage 
culture procedure involving incubation on Murashige and Skoog (M:2) basal 
medium supplemented with 2-12 mg 2,4-D/liter for 20. days (stage I) before 
transfer to MS2 basal medium supplemented with 0.01 mg 2,4-D and.O.1 ag 
BAP/liter (stage II medium). Embryogenetio tissues, foliose structures, 
and somatic embryos developed from leaf lobes at all stage. I2,4-D conon., 
except on those explants isolated from:shoot tipoultures incubated on MS2 
basal medium supplemented with 0.1mg NAA and 1.0 mg BAP/liter. Leaf lobes 
isolated dirctly from glasshouse plants showed optimal embryogenetico 
competence when subjected to a stage I culture period of 17 days, although
 
foliose structure initiation was optimal with shorter stage I durations.
 
Leaf lobes of 2-4 mm length and' those isolated from phyllotaxic leaf no. 4
 
and 5 showed the greatest embryogenetic competence. (AS)
 

0247.
 
30571 STAMP.,'J.A. 1987. Somatic embryogenesis in cassava: the anatomy and
 
morphology of the regeneration process. Annals of Botany 59(4):451-459.
 
En., Sum. En., 29 Ref., Il. [Dept. of Viticulture & Enology, Univ. of
 
California, Davis, CA 95616, USA]
 

Cassava. Tissue culture. Leaves. Plant development. Plant anatomy. ' . r 
Morphogenesis. Plant growth substances. USA. . ' 

Anatomical and morphological studies demonstrated that somatic embryos
 
developed similarly on mature seed and clonal leaf explants of cassava
 
cultured for 20-24 days on Murashif/e and Skoog (MS2) basal medium
 
supplemented with 4.0 ag 2,4-D/liter (stage I) before transfer to MS2
 
basal medium supplemented with 0.01 mg 2,4-D and 0.1 mg BAP/liter (stage II
 
medium). Within 7 days of inoclation on stage I medium, cell divisions
 
occurred in the adaxial tissues of cotyledon-piece and leaf-lobe explants,
 
and associated with this was the development of embryogenetic protusions
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Ca:;sava. Analysis. Toxicity. Aflatoxins. United Kingdom. 
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he:uLa h0 r t tlmite lvel ; in cassava are de.,cribed inLinttitut u o latxi 
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0! the Loo;]o extract, and(pat lieu! u l aflatoxin.
if01. thte 

')25 1-(,1)- ]W t T- LiI(', L.' . ; ORAEPI, A.C.I. ; UG Cilti,'U, ['.N. 1987. A simple 

i r dut f'or 1<. quL.1 i 'io1,ion of int ot" li ;II?, 1 ii1 C001;lVl and itl! 
t U , Jourl'i'l I, th, c4o ie of' F d nod Api culture 111(1 ) :81-86. En., 

'cii. En. 1. 'f [lD. f twciu-wxct;' lIyV, tofui Benin City, 

(T L. j LaCratory cxpuvi merLt:. Iilm101C l 'Icontent. Nigeria.: ":%, rir vii. 

til:i-I; olic,':. t, oq i iiLi Ir.thod coupled w th1,i: o o (wi m t e technique 

'*r' i.i, 0 0 tolmi IInLionl of Ii ninoo;i in de:ori bed. The procedure 
d .;: , 0 d ]Ii r LIwi:hydlrolyoji<nt -;t1 on the C 1I It,- c L y tj of 

! I L:.It,i ' A on the c lcn:itog!'am. Tho r . i C' i determiined byI 
e picrate uyiri, cor,'ay ,,Th~e & jwcztmo/diflcl taIl Mthod kt..Vp , *ocedur't 
"' , ,;C" s1 4 '.'(c:, : '. dte ftl eI~ ~ .11 a: .1, t1eaL wo h Ijro v191 

O(:cil 

itili,-en::i.vity it 7 I ittl,- mi ,1 d l1' in,,!arir, 
]:fr0 fr.t: i.ni.,col'erence: ao:;oiatod wIith L.1 IrL2o:!ted ire! odin 0and 

: lin A:; 0.[", 

(0.09 mCHiOgll:c bCt) to he determ11irwtd. 

.1l5c t'ttIld-, 11.1%; V.ILLA!.AYOlt 31] (9 , 191bi. ioi l1c1po arto FF.6. girOlE

dry 1 ItaIh VI NatlOl~l 

J i e inIf T(c' i(h it ogy Aut ho 1ty Journ l 9(2) 18 n., - 1. Fn., 6 ef.,
specific gruvity, IatL10 anL CoI ilt, loOt 0. 

t r. cotl10 t !:ij I 

Cult ,V:,.':.l i II , 
i-n:av/iInoot . Dry l:;,t, .LLIl' r ,t. ati I[ (. 

1'll(I 't (1 I J'. t Wt cr1 ::p c l' i 'v'wity. It., iod st rcth colitelt of' root 
of, '!i ,ii"I' _'ill. M!'C lldI ipp)i oot1 'l1't.Iht, :: WL-I';.- t,' ili n10 CIIo, 

,;,o Tr'li ni r ,C I o:. 1"I'lII!v( nrtc i't'of : T,0101 , Pt'I Co LOIit , and
 

: io,?" - i v1 y (i' ,t., ,f 10-lc.-m- _lll ' ll. tle).-I0:(loIL
0. d;;tt:-
,IV! I I'tl'.ll",,h !y:I.l ,",td 1?f :c lil l t <[n![.tt( f'il ic~rl ;: ,,,lI' :tp -ci 


1':",Ity <:, Ift(r ::O I il 1t,1vityt 1
{ I (Ollt. 'l.' ld 1 .1, 

1" i . Llt 0. 1). 1, za 3,d ,.ttLI = G.*2 ), Zn( I' II tJj (I,!c ! .9* 11I, t the 
w :v Ity, l t'l hi Lar'chl L t,,hi i;,-v tE' : , !['il't rtjti'l : , lit tit, !11 C~(ZA e . F lw 

(..! . tI tho Iro t0 '! I o t (Olil1tit, ItOl ;F,"-l !'ic 
' ' _ W ff t; 'tWv CI1 C ult result_, the'(thot 'uid 1, 1' hIt. ei' , MOte11 


11-:11i ; *citiw I A, 10t LiI! (if, hltl d o0 thel OrceO ntage D11
 

ic.t0u(l0 , , !,I. 04l'IW We10 fovriulat.d based In
.00tft;on., tthe
 
:,t! r, 11i1 . (A< S-00La! 'o 0,1I1 0,137 o267i0203 0311 03211 03113
 

C04 Plant Nutrition 

0253 

?8 5 46 CENTRO INTERNAC]ONAI, PE AGRICULTURA TROPICAL. 1981. Des6rdenes 
nutricionale:n de la p1linta de yuca; unidad audiotutorial. (Nutritional 
disorders of the ca.o;ava plant7 audiotutorial unit). Contonido cientifico 
Hcweler, R.; producci6n Fuente:c de Pierahita, C.L. Call, Colombia. 100 
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dcap. color 5 x 5 cm.; I cassette 28 min. , gui 6
n 19p.; gula de estudio 32p.

ED., Il. 

Cassava. Nut 'itionarl requirements. Fertilizers. Minerals. Toxicity.

Audiotutoc'ia 
 , Col ,lbi a.
 

Bothi grL e 
 iejd 'y I u:; of' nut,vit.no defi cie ncy i n cassav aredescrited in detail. 1 c×t ty 'ymptii:' o' crtan coil elements, as wellas the effect:; o' I.linjty and a! !l 1i ty o the oap, ate teviewed. Tle
pre'.;ent'itic 
 o! t e .
, o:;.''' cc['",,'t ' ii:" m del f'o'(As-;- A' timilar work. 

30028 'W.hv 
'i-- ct , i. cv 
 Ii cccic 'sa'nta) fo: tilizoc'and nu 'l.ritiorj2lGatlihgpet, i"'der'cic : " 'cc. Lee 0 I', Af'rir,a Ph.cc.!i eV Gt D. Thesi:;.y;l,Georugt'' tt-Unjivetrj;iat zl 

Gcttinl' l. 
 ,1. , ,c ,. l. k-., '12t, i f'., f1 

v . ,t: cltt
li: 2.I rit,-r t, N .. 1. ._ Ca. Mg.Fettil , ! .rI. t I Z;1 ) i . PataIh. Root ptoductivity. 
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yr C 1 w. :1:; - ai- (p2, which contain: 260 kig of active
l! ;/ho, i; r,'C I", 
: t-d t(i fo-
u t t t ; , Iducod lartgejtnd econoeticdi'' o t r ' '- tilcc:] ''*' 
2 2a:1lil 1. cr-icdc, c' ti,t optimumc level ofilt inc Witch FEw I t-I.,.f, p ilI r:t Ic t- zt senoty.ex fer~'tilise
it t, I 


tc el 
_ P b-inc j indiccted as
o 

nctrt-t, 
 r, . E ci it.ea I N 1, ell obtaiired :ct
 
are ci!(T' ! I
inti cg 
 '' t , -Ic for K 1-of- . itti K restonse war;ob0.c''v dcti t , i :i I ti
lf. 
 it t i 1st Adir-otfertiltize cipp'.,I'-,I, ,t
; h , ,t, n tr 'rtci, ccci, ushrc !,pedaf ter 2 yr off llow,a vr'i 'Iit: b .' ';t:! , t t "ant o' ccct 'ihutc' tovariccil:ty Ii 1'm),tyi ,tIvt :1.. r'e'v ioe:o1 Irly: it; 7hi:c 
 effectwas related c< Nci i . ,-v( ,, htc inc th 2nd direct a'ert
ili'tr
application ('Adi ccc ,"c ,'I 
 va'i abiliti:,; in hark 
N. K, Mg, and Mn
were found 
to o :'i c l'icscntly to yieldroot variability. It issugge.t ed t it - tt1'4'vicropped for 2 cycle to obtain the direct
and rceidual 1turtii: 
r yield: 
to mke it" production economic.t After 2
cycles of c.cOppify , gree tcur fal lo 
 :ahould be employed to improve

-;oil orutrient-holdiicg eapacity. cAS) 
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29526 MEYER, I.J.; VAN STADEN, J. 1986. Inorganic nutrient requirements of 

in vitro cultured Manihot esculenta explants. South African Journal of 

Botany 52(5) :472-1180. En., Sum. En., Afr. , 20 Ref., I1. [UN/CSIR Research 

Unit for Plant Growth & Development, Dept. of Botany, Univ. of Natal, P.O. 

Box 375, Pieternaritzburg, 3200, Republic of South Africa] 

Cassava. Nutritional requirements. Mineralr . Hoot devclojlent. Shoots. 

-losue ul ture. Cultivar's. Plant tis:ues. hOuth Africa. 

Attunpto: to deteniine the optimum reqeu romonts for both macro- and 

mlcronutrients for the in vitro culture of casr:ava axilIlary bud explants 

are reported. Previous studites indicated that both the root and shoot 

growth of in vitro eultured tud explants of cassava could be improved by 

manipulating the cone n. of a no. of inorganic cornstituents in the medium of 

Muraihige & SkooF. Studies with cv. EVEN 25, mPRA 12, CMC 681.2, and CMC 
19611 using both HurarhIige & Skoog and a devised medium indicated that each 
cv. apparently ha-, it:3 own specific nutrient requirements for in vitro 
culture. (AS) 

DOD CULTIVATION 

0256 
29044 VILLAMAYOR JUNIOR, F.G. 1987. Cassava production technology. State of 

the art. Baybay, Leyte, Philippine Root Crop Research and Training Center. 

23p. En., 86 Ref. Paper presented at the Root Crop Anniversary Symposium, 
Baybay, Leyte, 1987. 

Cassava. Cultivation. Technology evaluition. 1rhilippinor. 

The results of carrava s tudie; conductcd under field conditions worldwide 

are reviewed with emphnsi ; on their aipleiability by the falner, especially 

in the Philippine:. To pic:0 dealt with cover ca:;ava adaptation, var., land 

preparation, selection and preparati on of planting matrial, planting 
(time, position, depth, and dennity ), weed control and cultivation, 
irrigation, fertilization, pest control, pruniing, harvesting, and 

intercropping. The soeioeconcil c and 1i;rke ting problems of cassava 

production are briefly dincusised. (CIAT) See also 0382 0389 

D01 Soil, Water, Climate and Fertilization
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308117 AZEVEDO, J.N. DE; DANTAS, J.P.; RIBEIRO, V.Q. 1986. Adubacao mineral 

no solo e por via foliar na cultura da mandioca. (Soil and leaf mineral 
fertilization in cassava). Revista Brasileira de Mandioca 5(l) :15-21. Pt., 

Sum. Pt., En., 17 Ref. [Ei-IIAPA, Unidade de Execucao de Pesquisa d- Ambito 
Estadual de Teresina, Caixa Posital 01, 614.000 Ter-esina-PI, Brasil] 

Cassava. Fertilivers. 1t. P. K. Root iroduetivity. Roots. Pry matter. Starch 

content. Root develolteent. Brazil. 

The effects of fertilization at lied to thet soil or to a:.Oavi leaves was 

studied on a medium-texttned Dyr;tro|bic red-yellow taitosol in Areia 

(Paralba, Br:il). A 2(3) plus 1 factorial design was used with 5 

replications in randomized blocks. N, P, and K were applied to the soil at 
50, 80, and 40 kg/ha, resp., or to the leaves at 1/5 of these rates. An 

unfertilized check was included. The crop was harvested 12 mo. after 

11
 



planting, and the fresh wt., DSi wt., starch content, and diameterlength andof the roots were recorded. 
the variables 

N and K had no significant effect onstudied. (applied both to the soil and to 
P 

P x K (applied both to thie soil and 
the leaves) and 

to the leaves) had significant effectson fresh root wt. and root IM. The effect of P applied tohig)er in the presence of soil-applied 
the soil was 

t. No differences were observedbetween sIDo rITt for N and K. (AS)if ion thods' 

1258
 

308116 GO3CES, J. 
 PE C. ; CARVALlO, P. C.L. PE 1986. Adubaeao conmlcronuti i macro ent .s ua ,ultuor'a d ' iridJoc c,em I llda bupc-HA. (Cassavafertilizatior with miro and rsi crontrintt ir Irnhambupu, Bahia).Brasileira ck Madica 5(1)71 Revista
Pt. lct., En., 16 Ref.Centre [EMBRAPA,lacio oI] de Ps:qui Ii de ;dPidi uc i e Fruticul tura, Caixa Postal 007,114.380 Cruz da!s Almas-BA, Hran 1I
 

Ca:suLva .
 Iz.e,: Nerti K. Mn. Zn. FI . Cu. 1. P'. Mo.HRoot productivity.Foliag-e. Starch psoducivi ly i. 

The effects of N, P, K, Zn. tn, Fe, I,Cu, and were evs!i.it l'o on cas;sava productivityd it. yell i:;trilic
'Rahia, lrHi:i] ). ,A rdcsi,' 

lat oiol, meditul texture, in Inhambupe
block dego was tued with 12 treatments11 replicatiorr and . rttmt:l were 'c- plet t - (all nutlrierits), absencenutrint in of eachpi of th;i ,hiit cc, ocmbi ration(unfertililed of P + Zn, and controloil ). Applicition rec werc.11.0, 4.0, 1.0, and 0.2 kg N, I, K, 

4,0.0, 60.0, 40.0, 4.0, 4.0,Zn, Mn, Fe, Cu, H, and Ho/ha, resp.fur tliat0ic hail a l irge P
etfect or;Cn:;:)Iva yield, andwere poc';itive tendencies) nevfd f',,I and "in fa. r:il yield; airereots/ha Lxeept usually lens than 12 tfor ti.h treitment without. P and the control (1.530.21 t. roo /ha, and'e p all others yielded above

results; 20 t roots/ha. Althoughae froit 1 year only, P fert.Ilization was found to besenci 1 i tie: 5oil . ( 1"') 

0259
 

29065 GRIMES, 
 . C.; CLARIE, F.T. 196,2. Continuou;
use of arable cropping with themanure and ferti 1i-:'ef". Ea:t African Agricultural and ForestryJournal October 196;2 :74-80. Eu.,ir Enl. 11, Ref.
 

Cassava. Cultivation 
 ryst em. Dung. Fertilizers. Root productivity. Kenya. 
A trial was condu;'ted 
 at thu lo.ug; Exptl. Station (Coast Province,
to determine Kenya)if crop yield:s
cropping, 

could be maintained tinder continuoUs- arableUiinE manriure and e'rt iliiur. li sorghum, sweetarid potatoes, maize,cassava, there were inrgc r'e:;ponsres
however', the 

to FYM and artificial fertilizers;ionne wac; signifieint only for' cassava in(1953-60). In all year;c'assava, annual application ofsulperior to the 3 t of manure was slightlytrienrial 9-t application. Artificial fertilizers were aseffective as FYM in snstajning crop yields. (CIAT) 

30155 HULUGALLE, N.1. ; H.; 
0260LAL, OPARA-NADI, O.A. 1987. Managementresidue of plantfor cas;ava (Maniliot eseulenta) production on ansoutheaslern acid Ultisol inNi ger'ia. Field Crops Research 16(1):1-18. En., Sum. En., 211Re., Ii. [IITA-SAPGRAD Project, B.P. 1783, Ouagadougou, Burkina-Faso)
 

Cassava. Soil reejuirements. Mulching. Tillage. Soil conservationSoil. physical properties. Wastes. practices.
Soil analysis. Growth. Plant height.develoment. Field experiments. Nigeria. 

Root 
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A study conbisting of 2 expt. was; conducted in SE Nigeria during 1983 and 
1981 to determine whether casssawv production on sandy, acid Ultisols could 
be improved by residue management t, hnique:o. One expt. s'tudied the effect 
of location of' Eupatorjum odoratu mulch on 'o- propertie: and crop 

grow Lh. A 2nd expt. :'tudi ed the effect of tiIlage -ytem and E. odoratum 
rruloh on soil pI'rtio and crop growth. Iliboth expt., mulch wi; applied 
at alr annual rate of, 1-1 /hi (5 ,' t W ) ilni i aplication at 

planting and 150 day" after'plntig. (1.et1 .r wa applied durinin the 
expt. Corcn. of mulch ir th. plant r i e uluid in v'lio of' within-row 

bulk density in the, surfce G. 10 mnwhich w', r . w,r Ly 15 and 13 perelt in 
196 : and 1N841, rv: 3. 'TilI 17 ci, rt.t Ill withI ou d r educed bulk 
density in the ' i 0 . vl' 1,' V it 1o"aid 9leri. n in 1983 andi y 


19681, leop. No :1;crlf)coint dl 'Vcw W i 10 C0g,othler tLeatmIents.uUid 


n LWtill 
Caus:avo poot yi,:,d wi iiniel, trdty' liiiti no . oduilUmI uielh. Loth 
plowing aind no-til lag,' when WillldlilieI tiie' imp:ovei root yields. 

Soil dihtpica] l op. tie:; WCee ty ; t 1 h expt. 

WI 

Casa:va root yild:; of' untilled pIots Wi'e 16.8 ld 1.7/h, duning 
8 , z93 1 and 8.3 during n he 121lUT111(edind 13 t/ho , ]r8-1 l Iid 


,

tl'iatt~leli', , i I hoot yiAd:; (, tilled plo : v,, Ill .1 Litd 13.1 t/ha 

duiiri ng 19 83 -84 , i lld 11.3 id 6 1t./h 11 t 1 0 l14-1 in Ill il ed and 
u mi111(hed tL, ep I ;, v,:'t).(A ; 

1_1.1100 . 1_V87. he''1st: i s, ;i:tl'ongly acid 
U ris ice(f, Pon:lm i. Azru'i nl'i :): n ''. i a d I'l,ait Analysiscst i i 

18(I) 115-i I V. , on. ii , ti Ii. [I, t. cf voturicm'y & Soil 

Scien e, i ' I.! }nw ii, '(,I Ie51. . n iHonol I', lu, M1 96522, USA] 

C 1 ,:."v !. ',!i r"It] rm, lit:. Agyri(11 l r~ll li4me . A]llirfm i naly.i . 

'oil Ihy: 1 1 1)1'olI i *:. Pool, produeti v ity. Growth. t'' Lv:i:s:. production. 
pli. I , 'it t, ;;u ; lVoLt: . I.,,ave:. ,< un i. Pi/ilal.
 

A field t Xpt. wi.' onducted t a c.]yey,Pa oliiitie Typic Tropudult of 

Iln ,I ) :1tudy th is dyri of eiii IIll,e'uiixi nguaMl( Ca and Al fol lowing 

lime aLjmpiic.Lioli, and t eir :,ib:.,urnt ef''0:te ri i ]l lt. Fon Iuwthar,c,yield of 

Cui:;'iiva cv. Bras;ilena. Inn',:' YilC rit.:s of' SaC03 were applitid to reduce 

pIerce r Al satuvation below 05, 60, ',P, 3t), and 0. -lhortIy after liming,
t)Ctl!;oil 1,11 inl 1 mola]r KC1 :e h g:te (.a il(P>l;d whvreaL1Cid 


KCI-extraetable Al dere se with 2 Ii of CaiC03 or loe of lim . lowLver, 
the amelicrating effect of lim'ing- Wai :'teft-lived under the fr'iuernt 

oeon virtually 
eliiniated Al saturation in thi:; sail, failed to rncuit.ralize all 

exchangeble acidity ind I'cirent. Lioilacidity wa:; evident. after 60 days. 
Ca,;sava rcLporded significantly to liming. Cliange's in 1oilIlland 

rainistorms: during the rainy 02 19811. Liming, while 

KC -ext.'actable Al after liming rmrkely affected lint growth and biomass 

production at key growth stager. Piant height at 60 days sharply 

decrLeased at either soil Al ovr .5 cul (+)1/kg ,r soil pil less than 4.3. 

Dry root wt. at 120 day: decreased at soil Al over' 2 crol ( /kg. The 
differences in Mragnitude of the slop parameter in reg'ession (uations 
expr's.3ing the relation:hip between dry wt. of plant tisse and soil Al, 
suggest that, cassava tissues may have a differentia Oenitivity to soil 

At. In thi, .itudy, leaves and sitrk ti:sues (i.e. , stes and roots) were 
most ,lenitive to s oil Al at early growth androct enlargement stages, 
coep. (Al;) 

0262
 
301112 OPARA-NADI), '. LAL, R. 1987. Effects of plant population on soil 
structure, soil moisture deplettori arnd oi yield of eiassava (Manihot 
esculenta) on an Ul ti sol in Southeast Nigeria. Journal of the Science of 
Food and Agriculture 3800l):291-302. En., Sum. En., 20 flef.,Ii. 
[International Inst. of Tropical Agriculture, lb ,dan, Nigeria) 
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The~asaa Plancting.4 asavpaopulai~ons' (8,hysi3ca7- ftf t en' ndl0ftr03)otiftht ttf prs.le pl pe Soi:eoaatre oil4mfoft 
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......... ftter)dTbulk 
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Ag taie.a pri Rooatter. 
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were therefore enhanced. When cotton, casi-,ava (Olho Verde), maize, and 
soybean were grown Jr soil taken from nests of the ant, their fresh wt. 

(compared with that of plant.; grown in standard agricultral SAIl!) 

increased by av. of 241, 66, 11, and 56 percent, resp. (AS) 

23066 ViNE, P.N. 1979. Growth aid develoirPne.- cf sassays (MaMihot 

esculonta, Crantz ) in olstion to ;oii hy:'icit condition:;. PIT.P. Thesis. 

llridgetcwnr, bai'Viir ttlsvcr:;iy ' t,Illl, 1W' . !,lbp. En., S'm. En., 

139 Ref., I . 

i'l~~l!;:v:. ho ( '.'I0v 5-i: . ' F Cu1~it~ .: 'i t ng1 lri I anlyss(]';'. 

lu . Hot' 1v(.'l s ii ' Oil aialyni s. 

Soil ('i t1 . 1 ' . I , t Ii t. t ill t 
F(:i11 i::(:N. . . fi - , t., 'i ot i 1n iy . hoot.:, '.A dirl ii 


1:8t ae r'P Ill. .' . ' - :lt1, 1 ill,1, , 

vct uc"!i I thicli.ning 

wc I'Ito ci vi o, t I ii, li t'Gi l lt II,~n t 
:p[lJ<. ol: il [b : Hu l{} ltii:to i: y fi.'t,'id I: i OI ,ZL Ipi"I inig (h~layed 

1 ''0.- d "-0. 'I1F It ;i, I ; , I ' ' i h'xpt.' 61'. llth 

' 'l' I ~ut . i it ' 'i " ' ~.',ti: ul i:lly at e t. 

:e:cv t'i . i t Ii ulltl It pl t:, anld flat,wit : ! t ,

ll~tuvt'd ,~d:' 1: !,.'.: ! :"w Ztt 1 l tlti~ 18 0 day: aft"er., I[:} : d(r: 


I ,11, ii,i i I I ,! " W. I I 0 nd Li middle 

I ;ui I vo ,d ZI r 1l', l, iii ibitc u, , i I " i : i'd ,v Wit ur. 

IA fitytlstI:' ' I ' - C.. l,:' t, t w- Ii 11 . I X 10( 5t ') 
/ I '(.t : tt v! ;Ir;il 1. ;". 1(,) i::I{ I' Ih I"'t I , I' t,ot~h adequate!;4./:., [it, ,2[ 


o i CI l ti Irq qIt ,t ',{ on, 'Plah w'i , u I o tr pecent. 

3o! 1,o I !A i1nd : . , ClOA W! W;PI I Il zedroi3i.l A ; , 1Q8. dca ly 

f. ra dup10 a C(lI:s:I tI :,a '.Ae'l :7 IPr'tuCo(C 1Cas IY: after 

doubh[l row' f f 0:i,I W, : Vi I l ravedI r-.'i I' r'; rapidly 

C C i Prandil; , 1 (I: I 1z . )I, 1,'1 Pt.:1i. I /:'ti 1, tittIPAVtf ede, I a t 

oill"XI O1"1 !' ' Io: 141051 ICo t e xteio1!]h 5,51 : w 

lo2 1rwtJ),o WN Prupagation, l anticig, Weed Control 
and liarve:iti rip 

Casava i t w ( w~tiit .Pity. :,t thi 

102, Cultivatior,f 10.00 brliri ce'.: a 

:eViic,wer at' i'nip.;lulcd, pit: vat',: l'r'iti ovl.,d'ust the bhor of~'qthe 

308514 uESSA, J.o.G. I I'A, J... ,E; CE A R, F. r86. Pantio de candioca 

em fll ej r as du pIas; ira ii'iLsca vw i Pernambuco. (Cat:-awa planting in
 
double rowr:: a f,,a:riblt- I~l'aet.iet-:in levri'amhunlo). P{evit-ta Brasi l ra de 

Mandioea 5( 1) :103-110. Plt., :~. Ilt., Fri. , 4 fRef. [IPA-Sede, Caiixa Postald 

1022, r50.000 Peci fti-l'E, LPrt:,il1 

Ca:lvava. N~an~tilln. Huc,t tv,l uetivi ty. P!'a.z l. 

DJeronsEIzaEionI un*t1!;, u I-V 4:,(-d by 010 13ra Zilianj national extension 

,ervice, '.eve ecohduect-d un pj~vat,,- farm! to evaluate the behavior of the 

double-row a::a planrting llyM-toem under real crop conditions and the 

consequent acceptance of !hi:-;mlethod by the farmers. Sixty-one 

15
 



demonstration unit of" 0.5-1.0 ha were ei:tablishedpercent had in 1980-82.root production equal to 
Only 34or' bib$eo, thanlproductivity 50 peroent ofof the 3tate (10.0 t/Ia); 27 av.perient were betweet 50-90
 

percent that 
 av., 11 percent be tween 100-149 percent,150-199 15 percent betweenpercent, and 12 er,,,nt over' 2CG uercent.
double rown Ca:rav-a planted infacilitat it lh, l' ( ''', : i c cn,plantlng.a a lowi i;f, ),miltaneousand bett-i weO-,n -U'Ckly c,. adopted.
(AS) 

30477 CARi','1i10, V. ,.11 : P:,',I,,

1985. Efilto da 

4. ' !'PI. .I, F.; J[17'5 JUNoI , G.( t l1dr cih'it i,: 'r: noio do parte a ,, 
t 'cic'o ;i,i o qUamica de1', z c' a it 

t ime on Yi eli iiriid i o 
, 

c,' barve';ting ' I ' (Ef'r'[e(t
(hiiit 
 'lC 'i'101. 01' t.Li'1Iiy th,ean:; va ctltJvar',). cie il' l ,air . of ten. t-vi!;I; rA: i111ii du fProji','Pt., 11 I1(1 ):i43-59.En., 110'. Pt., Sum.[Emq Me'oa ii:dc:,
a io,,, 
 . 0'd 'i i.'.n/Po:nt,il 17t , 1; r S ,, Cal xa:-X , :" :t
 

C a:; ci,'. C : t1viv . H rv i . . : ifl'.:; 'o cdletivity I cC', ie. age ..i. [ 'r 


tav(lj I'rI.Ci '('l. C1. 1 V, I,,'I I,''duutivIt,l4, rI' oofit.t'
irv' :1 liti I il,. Wyittlr ,Od I t y rI 'P Sa V . FO]'I . Brazil.t FOVi
 
To i t ( 4 ,l tii 
 : tI,'! ,, " .,
;:, 'Co.
1hrodu t vity (A th 

t ill (l u til , the(11 : .,:l d t 'i: . ' 4! ' , il'L~ : w'.1 1l i, Iw '.~ , ,11: Zi.1 thcchh,:y l a er ,'!
10r)uca td (h h l iOji't of 

CIi-
 i l. ' Ilt ! (il'I',' tIti' iV. ir'; ,i, aid, 1 2, l11i0,c'i.cd
t4 0 boilfl ' 0' i l y'ii;, 
l:
 

,,

ct',' o. ai't-p 
 I 

l pt-, it 

141, Cv. 

l-I i vt 12 and , nI icuilL'iirr d and2 ! antin P, 12 mo. afIte')411J IZid [., ri,, ox
( I ii , IIVli(, and I lIll iAC
i' miiiltIl 16 cMo , rt, h , I If- tiTheo , U:unit) ollit nl, .ii: Iii,"!. 'F , 
0' thl lowt-r ;73ie tle

i(' r l"hic,l/ j A..t tic','f'ibeaf,
bowed h,i.e" hC.on.t' ",,id:,1..','Cc 
il . , th : o'v.I,!fi ;:!. ,;Fnpll#,,' t 1 lia Liidlrao,
',. i 'ItLd(1'' d ]la cye content:;the t,(e:]t l Wt't-LLeleet.C~d,indlowea.cv. -ju"!b,';F v.h:' , %,h cIl'.rlaIlso itkU: utd a;i i,(ould 
 lou,/rc(: 

of,:;Lav orci .t, i i l- I',' Ar l(vjty and co t-it. (A,;) 

(i F, 

285 CENTRt0 0 I 4TEiNA i (U'IuI' ,' i } ( 'ipid l ciinpl 
aelerada dlo-coot 1.1'il

4 :i pc ;, 1 < p i ,01i U l(n;hid d( ap Jd murl po1'' ilUditutoriiloi c (A"r , .'imi 

unit). CntrO 

ci: ta'n 'c!n o't o 11:int ri .-; audiotUto
111' entIC c o Cok . . 
lI ; c:,'1,1,.Perr de: 0., F. ,ili, C 

1979., W.M . ; producn

',t dfi . ("lIr 
 , :m.; Imtn.; jui6 1.. ; .: I c ci;ettt:26
 

., I I . 

Caaraci,,a. WeIuclfgu. cLC uloing. a . It,
.
ThUl IratUeri;i]: 
 lx,,i"*-
. , I 1}i : Lft-j' o '(1e1 o-i rl'yiC LC Oet V~ipid, 1iimple,and low-co,t ;vc l"izKctiollo, ',:',' planiting mtitevi;,d arc de:cribed;prop'a&zitioll this1:'.tc-';edon  tu d :ttjrrcutting:; or on ;~inile leaf-budc u t ti nlg. C;{(I ",) 

2854114CENTRtO 
Mi"ERNAt~CION, Gilt.QF A(:F7(JJqICLTUIR;
TR0,11ICAL. 1979. Man(!jode Mbleza:3 ein(-. oli vo y controlI!eI;yuoa{.(W(!(: mnana :yrjent :indcontroleaszava ilncrop:;; audiot.utorial unit). Coor'dinaci6nPiedrahita, de ,rodueei6nr FuerLte:3C.L.; a:;-r:orfa eJent defiu~i roll, J.; Leihr,86 diap. color I5 x ', . 
er, Ll. Call, Colombia.ij. ; I eannotte( 3) 30 rain. ; gui6n 16p. ; gula deestudio 36p,. E::.,11. 

C a nsava . We ,((!n j:"Aud .,otu toria] . Co lom bia .
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Field results related with weed management andu'ointrol~ in cauaa or' p aret 
cpresented: critical competition period, planting density depending~on crop 
management, crop- seleotive herbicides, and precautions with residues from 

;other herbioides in the soil. (AS- dAT) 

A 	 25~2CENTRO INTERNACIONAL DE AGRICULTURA TROPICAL. a f.Seleeocifn y 
preparaci6n de estacas de yuca para siembra; unidad udiotutorial. 
(Selection and preparation of cassava cuttings for. planting, audiotutorial 
unit). Coordinaci6n de producc16n Ceballos L.F., asesoria oientifica 

Lozano, .C.Toro, J.C.; Castro, A. Bellotti, A.C. Cal.i, Colombia. 65 

diap. color 5 x 5 cm.; 1 cassette 27. min.; gui6n. 18p.; guia do estudio 26p.
Es., 11, 
Cassava. Cuttings. Selection. Planting. Audiotutorial * Colombia. 

Information is presented that allows. the cassava grower to obtain better 
quality planting material. (AS-CIAT) 

*0271 
290U6 HAHN, S.K. 1984. Utilization, production constraints and improvement 
potential of tropical root crops. In Hawksworth,.D.L.. ed. Conference on 
Advancing Agricultural Production in Africa, '1., Arusha, Tanzania, 1984. 
Proceedings. Farnham Royal, England, 'Commonwealth Agricultural Bureaux. 
pp.91-97.. En., 12 Ref. 

Cassava. Cultivation, Production. Intercropping. Cultivation systems. HCW 
content. Cassava products. Productivity. Weeds. Cultivars. Mulching, 

A revision is presented of the accumulated experience at the International 
Institute' for Tropical Agriculture in Ibadan, Nigeria, since its 

establishment in 1967, with regard to different aspects 'of cassava 
cultivation and production: production constraints due to diseases and 
pests, var. improvement, biological control, agronomic' practices, land 
preparation, cultivation under shade, soils, seed material, association 
with? -ther crops (cassava/maize, casaava/aelon/maize, cassava/pea~nuts, and 
cassava/cowpeas), consumption of the leaves as vegetable, wieed control, 
continuous production in the same plot. HCN content, and the processing 
system for different cassava-based products. Cultivation under shade 
affected yield in wt. and no. of roots/plant.' In association with maize, 
cassava produced, on the av., 10 t/ha. Imperata cylindrica is reported 
among the weeds' that produce major losses in yield due to competition. 
Cassava is presented au a crop that Is tolerant. to the prevailing droughit 
conditions in 'some regions of Africa. (CIAT) 

0272
 
30052 KISSIEDU, A.F.K. 1978. The effect of age at harvesting and fertilizer 
NPK application on tuber yield of cassava (Manihot esculenta Crantz) under 
southern savanna conditions. in Ghana. Acora,' Ghana, Crops Researchf 
Institute, Council Scientific and Industrial Research.~13p. En., SumEn., 
13 Ref., 11. 

Cassava. Harvesting. Timing, Fertilizers. Savannas. N. P. K. Root 
productivity. 'Ghana, 

The effect of age at harvesting and fertilizer NPK application' on root 
yield of 2 cassava cv. CAnkra and Katawia) was examined in a double 
split-plot design expt.' in Chawu and Kpeve in the southern savanna zone of 
Ghana.' Cv. Ankra outyielded Katawia at both sites of the expt. Yield 
levels at the various' stages'at 'harvesting for the 2 'cv. were irregular but 
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yield trend:; exhibi ted terldnlen for increase in yield with increasingage. The yield of ev. Ankra wan: max. at the ageimmediat ey there. e whilt: 
of 15 mo. and declined 

cv. Kataiii attained it:; max. rootand yield at 17appearedto tmintainId rn unifofrl yield up to 20 
me. almo:ot 
from mo. Apartcv, and A the Cro, , rliked :,;oonnl variation!I might influencethe forI q ':il',y .7 Th ult: alno fohot-.nd that thegeneral tv iti ,I' C I I 1 1 i l'(oet ('i; yitld tended to b- negative beyond
the age of' 1, M,'. (L) 

II,'/, 

30125 OlNTEMiO, , t .IdI.N;1 , T.O.; VAl.I.E T. . ; hIfA, A.., 19811.Pr du C.; o(N . f;tC !:i, :l"o d ( ;i .1:; 1 :1 tl a; 1C(171 dUloi i lolen
d apr-I;tli, ,n (-101! with

vegetoativo. lCa:;,a : 
cycle:). ore and two growth

13(,) :n,',_t',I.ra.ntia. ., 2; n. Pt. , E1. -' Pil'. [Secao Paizeau Tuercel02, 1 , Arormni;0, I1 100 C1,:: ;111,.:- I-, atrai _ I I
 

Ca: i ova. r, -ed P; 
 . . t P tt I j jF. Pvt u t ion. Cul tivar;. Brazil. 

in 198d- 10. 'o0 ; , I I (, , v:).growth l : - I., ,",''! in 2lant.:,F ,t,, Wit , With 1 nd 2' ,'I[;tivic.td Without P'rUning.r' prun toI h'.4 !-' C I ii;it: Witf I ,=rc'th yoel yielIded,av. , 31."1 . d / ;t, lt on
1 i tm . I k ' wth :''! pirml d 1W
"3.3 1a lot, yielded1' " , 't':;. A.t0 1 1 V'" tthe ; W'!(" Obtme ved wi thI'n!oru!.l I -lv 1,; : i : ;.v I rIg, crop, ,!:a Imelr0iid fruit t- t,' i'', w . ;:.,: A 1-L 4., t.o ".l2 i a vd 1crla .pingpl alt:. r d i;I , , rr ,;. h o o W|o t, (rlop: a 'eF'rw ( ' :i:o) Io :7,. t; l 0;, 0'o 1 01'111l,2 0119 0265 0276

G"19 V'S7 0 4ct
 

D03 ne ry I oduct ivity rid 'ield 

3016 ItEFI;, ; i,' J.O. ; 'Ot;IO, D.A. 19611. Peguladores decrey oJe.t, .;, !i,. r;ota, W(rwth,ri reguiatorn in the productionof ca . I ti :ov: ( ,I t i, Pt. .Fn. , 6 Ref. [Se aoPaizen t jt, ; o r I i , 1 1 L C 'Ilina'_c-1;p, Braf;il] 

Ca:a F1ar, cI. - f Ha,:tho prod ;lctivity, Foliage . Brazil. 

G,, I tt,NA, I .,1 W f, ' i, I i I d i rvowth r'egulator.; on cassava 
, '.>iu , Pr; it). 

in 7 fi:!, ! 
"iol "' i i zl, : 

1110,,d f 
Al though the treatment, , I* rAi;t, -m2 y io d:; :;1i r I'i rat i l v,, GA at 50te14t d t o Ict p inI;;llI 

Ii,,' wo di ppedtl ty W(.I d I 
or when 

-rC. t tI- l II' p1 Wt,'' 1121i,ayed. (AS) 

7 IV, , I95(.CH' ..AAt: ,
mulill ,(,-io d" 01<,(.: '. {2,III t 
. 
'> 

A llt I , M . I . P A I,1 (0 8 5 . A v a Il a c a o e
d,! Mi'lnd o( (m., Santa ?,tiria, HtS. (Niota

pV'tvii ZI-, r
. (E .,. It L,ri ir;d i l i Lio h of't:':i e vri andSan t i clonen; cult.ivarrn inl1,I i , :tl Adv , 1it10oI ) . iev :1t do Ct.r; tro d Cien ciao Rur- is
 
15(3) :211-;,17.
 

Ca.;:av i. Cul t,,,,vi.rf. Product i vi ty . Iioo, prodait ivi ty . Agronornic Charactern. 
Brazil. 

Itesulto are Ipre"ne ted of a trial conducted with 55 ca:l:sava clonez3 and cv.to deternlre thone w th higher productive capacitien andcharacterinti:;, noperior agronornio
0 at the Federal U. of a;anta Maria (Rio Grande do Sul,Brazil). Root productivity varied K twen t.6-67. t/ha in a 7-mu. 'L.wth 
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cycle. Sn9L, and Mariva were the higheut yielding cv.
$18-7, 	 with 31.7,
 

31.4, and 67.8 t/ha, resp. The trialv, however, were severely affected 
(100 percent leal' lo:u) by a hail:Ito'rm when the plants were 90 days old. 
(CIAT)
 

(Ma', 6 

S. ',8. nr 1e,42rf'ori'alie 
cafnr:mv var'etie: at 'iv,o;,! lena;. MAHN fie:,ai'ch iail letin 13(2): 178-185. 

En., Srum. En. , Vial . ' ,f'., 11. 

30820 T11, 18. CoaI'I:Iitio;: otudianthe of some 

Ca:;: ,vaa. Cuitiar:;. Gii:mpln.'r... Ii,,tiflicK ii-. fialnf'al1. foot productivity. 
Plant na guit. (Irad I OI.xin. 'Atazid ,'ott,-nt. HCN content.-I:vre:' 
St ,ach rodu Itiv ty . !." Id xj,,eil :;a . : 5.iy a . 

i xtt (<I V av. WP" c.: 'd :I! I it' .. dii fferent I oca l iti en in 
!,iI!. V;ar. F I l .I . , , aP i! ;a;'ao: ware : Iowa a to I)( hirj13y 

,'1a;; ,!, ,c! l " , fh,- to! ' 1g in of 61 (11I , i ", y-, a va'. I the siten. 

Y 
1
dI','W, r ,ch! I hr .f. ':t rtt and lcv i ini Pontian. 

P,.,t : il, a ar r i i a!! veuta' with relatively lower' 
d 	 1, e t andI I , ,! .t 1 th k t I th 1 17 , '' 1 a .raaaaal, 

,aI I. I !c ,r, ii, I I : 'aVa eilcd -tron j,, 

t tay I' "f; h ar : aaailH :;oalC i 't.:oand 
I;t,;: aI I of' rIelection 

a . , !,".!!; 

:agaar v: 

" 	 V:yl, iat I, u! r i ;,!d i' l :: : ;Ia paroduc ttion ai'eas 
iI, ) ft o t. :. ,, t~',t t o,l ;: , (!-,'<! {l ;'llo t'hl 71r tpuat,:lf ilCJ ] 	 and: oil 

a 	 1': V I 1 V ;;t: I y ",' aIalaa1 A (I f OVaait- 1 	 t aa 

aW' c ranp. ,'a 'r':' ,-t a'.il, W,: i'- at-o't amaroncg the r iteri 
all raOn !, "i , - 1 11 th, ; -A :I j t' . 1i. would ap - ar that. 

hir'h :ti'i'l la .ir y I., :,", ,ta f v :t , y , aoa :ince it. int highly 
a' .]d' ta il i; :i l t1h 	 a::o 0;"42 0243 

u 8 ")tI (:11+ ' C, G.",' 1 1)1'T ( L)'19 l0311 O'1 ? 0316 
03 17 0 3,q41 C1 ',(I 

aC; .i( 1'7 	 03 1a1 

D04 o:thaave',t Studie:; 

02T,' 
30011l AKIIAH, I K. ; .021-YAW, A. 1981. The Ator'F-e of ca. :iava (Manihot 
cncul ent: ) root tuta lua it] :awlrur! ceadltra cont.aji ad ira tted coconut palm 
fvionda. Aocora, Ghaic, Food ]ia:aci:'ah Irrat tate. Coatai for Genertific and 
Iidtl,t'i;d hero;, 'at. 

1
1p. Ga . E., 11 i 4ra.Ref., Ii. 

Ca:ravaa. Gt.ora'aag.. (',ot.: . Ie;of'aa. (P,a'; . i-ar( ' ad a' exarin aiol .! 

-c'r'.ata ,r'ii: . d1 ' tuari~t fra.om atted 

eOtr, 'L ;,,adr I'ac,naaa . Th ' Itair r.:r lainiaai na. tpi'd caarditioa ira the field
 

(Lagon, Ghaan,) "olot a amo. T tu ;i'at,:tal n w;,:; aa:aud to evaluate the
"'a' ( 
:tarage paoraa'(i~aalaa;', 0f '''' ' t voot. 0 n rmoi:t. -iwdurt medi urm. Roots 
:nto'ed fC(i aleut ,)0 diay: 0"-L anoloptic , :a t:; howed that tho rootl were 

not oral tart;! for' i':iki ng ft al rd a 1O,'.- diJ. "ariape:ai I ,,oda wi t cooked 

oeetable, bu wr, aa:e't'i tea' gai'i and douigh. (AG) 

0278
 

3080'1BIANhBIAMIOII, 0. 1986. Glucoamylaaea; of a fungaus i nolzatea from a 
rotting cas:ava tuber. MIRCEN Jour'nal of' Ppplied MiorobioloFy and 
Biotechnology 2(4):I73-1182. En., Sum. En., En,., Fr., 17 Ref., 11. [Dept. of 
Biotechnology, Faculty of Agro-Induatry, Kaaetsar't Uriv., Bangkok 10900, 
Thailand ] 
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Cassava. A:pergii lul. Eafyme. 'oetericration. Thailand. 

Glucoamylase produced by A poerg~llu o i er 11 9 ( io lted from rotting
 
eanlnava roots in T11 
 nd) when oultured on rice bran-FBM wa purLified andcharacLerized. Two ty;.e of glucoayfla. 
gi uroani I aue wtrU fonU to 

were Identified. The purified
ihr.moenou3 on 7.5; percent polyacrylamidedi.- gelel1(trollovrt-i.;. The ril. wt. of Flucoanmyl ;te I an i were
 

59,1100-7,',600 ';,d 43,000-57.60(, ' 
glueoairylr a. The Kr wi''itl:: of Fltucoarnylane11 WI'r! 12.5 and (.5 ng I and gc ueo'e/ri whi' nultarch wa',ueOd ao t Tub f o i ItM;1I I H Of' tK) ht0 #o:'yr;t':'Wa::(ipti.l:; t 4 .0-.0. Thei Ii t (of ]1',l '' nd fliolmylaM;( II were60 ind '70 8vi'r(':c CPl t , i . ot l' y- . erein'3.0-f6.0 and tot':. 
'table ila the pff rang'e: tbl hiiw ',0tb dei-,,r t: C i : LWt-t' WtA Vil 
Both Fg uoatylanZit3O (vi1 ' j; : 1id:; ' c :tilt h ;i id !,!xtrin i rludl( , raw itareh.Gluoea ya:i,.I I1 w~i ;, hwa 'vie', f'oun t . '' Va 3tarch bette, thanfA 1.I )lU i!1:10 i14 .i _ o C"it I1 

E00 PLANT PA'I'II(,iCGy 

.1) I . ;90,(1 , , I. '' lr ivi: ra l c-,hi.to] doyu'a. A It etior infed ade3 ent '' ('oc..
rltvol). C i , Colombla, Centrot 'n I Tv, ':'. Fl:. , 34 lNA'. TraiLaj otI lit i0;2: itl tl1 i i i c iO ' in t i tbii, duCI!,'ftt Got' "up) siitry , ,' ( I, , ,I,,, (I AT-CIP, 1908/. [CIAT, Apartado 
AWreo 071, I,, itiJi i' 

Theu di It'1',!t r , t v :'I l t.;',. o 1a' c. i , 1,ip ofIcd 

Fi ck;lt': '(I , 4'' ['t 

1ttt 
tH 

ti_ Wht ii dt,8ign'nF, ttechtio c 

oft'i ' !i , rj p II o, a:n 

',ii,' ' ,Ii'iZIt' 0t i cal
' f~ t iOi' lI til'ilIt
 

co .. o (i<i; 
 I ,l t ii 0 Ot I' n ', "I ml iit io of" crop rt;iduei,

d4 , t , ! ,z 't i('11 ' 'litAt i I : 'I , weedirn',
of' lradi,1;o-), andti1II""r. e(,:,! z"!, oil-.' '.,A ', tro!, bi o o'i(i-ra%; )calcontrol,, t t-io ,i,ill :'11it-Vli Ne ,t t:; 
 ' I iii- a l o included with thect'tl ol *h,'ob l' al ' , ItiippL Uf i.,hIif(A'i ti) tmu I It io 112,!. 'i1}1i Vf" co ntrol 0;I: ;I 11t' CIA !'6V 1, (t'hN(-llt lf@,- 1 l; l r: ip.;ig F'OVI Lhe fillt(ograted
ct'of (,:" C .I,'i 1, nct.'i:o troe- ,ior.: to0 i: , dd t,j i ai. t '-J th'. 

- r evil ed 1&i lo ,)'ally and byill K ,coloj- , .at cir tt:a lee .
 
(CI AT)
 

30G138 PA/CO1.151Ab;,, P. P. 19i, 7. A :;"I't!:~I i j; , d C'",! ttC ihf, 1 l; i ancem",.t ~o di

laga j i.-t (,zl: ::iv -i Lt tIi irJ I 
 h! i :il :-. PLY t,hI ,o)p Iihl )10 iJ!;L-11 Zt i tsch rifIt

119(1 ):1- . .,
Ia ,:ur . FI. , . P f [ . of' Plant & .oil Science,
Alaitbama A N t'.v., t'r'al I ', , 

Cl:'iaeva. Xllti (4 ti v, . . ,i iii. ci . Ccl actiOn.
Culti v i.. y.y' F ' - i . Z/ , 

InOlou lal.,io t.ii-, 'a y ,. 4o a t.id ;air of t' 0I :8n ott1-mo.-old .h o''' 
Zairc) rt. ,ii i , ,yiIt itihm ih 4- h 

! il I', lMo ewa, 
' : ot: it .' iMtihi 

o ut- t l iib cat;Iava liltet028614 and ,M', lapi . Gum tad! ' 
appeiared 7-1,1' rid 

it I cl c,iingat n turn;naid dieba-kI i diy: I it r, r , Not lm . :-,aol' (il1 were observedort cv. Kadmi Vi'iptei-t d ithi : t i dL.iil-Cticartoava 111 irtilltFl Oil 3-mo.-old:4oot. L ill ii: F! hih l htA, ini ield wi't ot, co ttn'.iiltent. 
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Inoculation of *CBB pathogen on 521 ocassava shoots (1-mo.-old) using the 
tongs method gave 81 and 82 resistant aridmoderately resistant plantsV. 
reap. The tongs method is an excellent fieldascreening technique for 
detecting resistance to CBB on 1-mo. old cassava Shoots. (AS) 

E03 Mycoses 

30537ESTRAA C.od.L.1985. EStudo d: la pudrici6n de 13 raiz de la yuca
cLausada p0Pr Helioobasidium purpureum, en el Municipio de Sansare El. 

Progreso, .Guatemala. (Study of cassava root rot caused by Helicobasidium 
purpureum, in the municipality of Sansare El Progreso, Guatemala), Tesis 
Ing.Agr. Guatemala, Universidad de San Carlos de Guatemala. 59p. Es., Sum. 
Es., 15 Ref., Il. 

Cassava. Roots. Deterioration. Etio.ogy. Helicobasidium purpureum. Disease 
control. Guatemala. 

An expt. was carried out in the municipality of Sansare, Guatemala, to 
identify the causal agent of the root rot that occurs in cassava crops, as. 
well as to estimate the level of damage and to propose some alternatives 
for its control. The cassava plant in its different stages of growth was 
utilized. Three oulture media were used to identify the cautaal agent: 'PDA, 

V8-agar, and cassava-dextrose-agar. To these, lactic acidin.conon. of 5, 
10, and 15 drops/liter was added. The development of the pathogen was also 
tested in the cassava tuber, which was inoculated with the pathogen's 
interwoven mycelium. This cassava was placed in. a dark humid chamber as 
well as under natural light. Field samples were taken at La Lagunia, duely . 

confirming the absence of the disease. The 12 selected plants were planted 
in pots and inoculated with mycelium. The organi a was identified as 
Rhizootonia orocorum (Helicobosidium purpureum). A survey indicated that 
the highest percentages of Infestation were in the localities of Buena 
Vista, Los Cadros, and El Pino, and the village of Santa Barbara
 
(33.34, 24.14, and 20.00 percent. reap.). The least affeoted areas were 
Son Felipe La Tabla, Posa Verde, El Aguaje, and Sansare (5.12, 6.84'.8.50,. ' 

and 8.50 percent, reap.). The percentage of the total planted area 
affected was 13.36. Starch production from healthy and affected roots was 
also studied, and the results indicated that the production from healthy 
roots was 4.5 kg vs. 0.87 kg for affected roots. It was considered that the 
best method of control is crop rotation or the incorporation of resistant 
var. (AS (extraot)-CIAT) 

0282
 
30853 FUKUDA, C.; SOUZA, L.D.; FERRO, A. DE S. 1986. Ocorrenciado
 
auperalongamento da mandioca na regiao de Sinop, no Estado de MatoGrosso, 
aereoOmendacoes paraeuocontrole. (Ocurrence of cassava superelongation 
in the Sinop region, State of Hato Grosso, and recommendations for its 
control). Revista-Brasileira de Mandioca 5(l):95-101. Pt., Sum. Pt., En., 6:> 
Ref., Il. [EMBRAPA, Centro Nacional de Pesquisa de Mandioca e Fruticultura, 
Caixa Postal 007, 114.380 Cruz dasAlmas-BA, Brasil] 

Cassava. Sphacolcaa manihoticola. Disease control. Brazil. 

The incidence of superelongation, caused by Sphaoeloma manihoticola, in 490 
cassava plantations in the Sinop region, Brazil,. was determined; control 
measures were also established,. Results showed that 9.6 percent of the 
evaluated plantations (apFrox. 905 ha) were infected by the disease. From 
2 to 100 percent of the plants were infected. Var. Cuiabana and Branca de J
 
Santa Catarina, the most cultivated in the region, had the lowest disease
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severity indexes. Phytosanitary measures were taken to control t .hedisease: ±nterdiction of3 areas where the disease OOcurs.restrioted outgo
-of infected plant material; and ethabls ' inset ion,'. t n. Croproaion, seleotion of outtings, tehnica, asistan, financial support,,-and-use-of- resistant-var ,were other-control-measures recomme nded.7(AS)7---

301140 MAABLC AAA .18.Las pourridids a Armillaria sp.,Sphaarostilba repens B.. et Br. at Phaeolus manihotis Haim sur le manioc(Manihot 'asoulenta Crantz) . (Cassava root rot diseases caused by Armillariasp., Sphaerostilbe reptens, and.41(3-4):258-264., Fr., Sum. Fr., Phaeolus manihotis). AgronomieEn., Es.,' 25 Ref., TropiCaleaIl. Dept. ofBiologieet Physiologie V6gtales, Univ. Marien Ngouabi, B.P. 69, Brazzaville,
Congo) 

7 Cassava. Armillaria. Sphaei'ostilbe *r pens. Phaeolus manihotis. Congo.

Armillaria sp., Srphaerostilbe r epens, and 
 Phaeolus manihotis, the principalcausal organisms of the root rot diseases founa on cassava in the Congo
People's Republic, were etudied. 
 The differentiationthe pathogens was observed on 

of a no. of organs byan infected section of cassava root placeda": exptl. device consisting or a transparent plexiglass box containing 
in 

water. Armil'aria sp. differentiated carpoj*hores, "subterraneanrrhizomorph., and other unidentified organs. S. repens differentiatedrhizcoorphs and coremia. These 'organs were not observed in P. manihoti s.Carpophore production by Armillaria sp. from infected roots is importantfor the systematic study of root rot pathogens, j}articularly Armillariasp., in the Corigo People's Republic and Central Africa where it remains the
principal causal organism of root rot diseases. (AS) See also 0278
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02814
30156 ELLIOTT, M.S.; ZETTLER, F.W. 1987. Cassava common mosaic virusinfections of chaya (CnLidoscolus aconitifolius) in Yucatan, Mexico. Plant 
Disease 71(14):353-356. En., Sum. En., 
6 Ref., I1. [Dept. of PlantPathology, Univ. of Florida, Gainesville, FL 32611 USA]
 
Cassava. Cassava ocmmon mosaic virus. Isolation. Mexico. 
 - '
 
A study was conducted 
 to determine the incidence of cassava'common mosaicvirus-(CCMV) in chaYa (Cnidosoolus aconitifolius) and whether chaya viraisolates from Yucatan, Mexico, are similar to one from Florida, USA.was detected CCMVin 23 of 33 samples of chaya collected at 14 of 17 locationsin Yucatan in Aug. 1985, and the isolates were serologicallyindistinguishable from the Florida strain. Cassava is not likely to be thesource of CCMV inoculum for chaya in Yucatan. because of the absence ofCCMV in the cassava samples tested. (CIAT), 

0285 r30151 
FAR.ETTE, D.; THOUVENEL, J.C.; FAUQUET, C. 1987. Virus content of
leaves of cassava infectd by African cassava mosaic virus. Annals of
Applied Biology 110(1):65-73. En., Sum. En.,. 22 Ref., Ii. (Laboratoire de'Virologie V~gtale, Inst. Francais de Recherchescientifique pour IleD~veloppement en Coop~ration (0flSTcM), B.P. V51, Abidjan, Cote d'IvoireJ 
Cassava. Cassava African mosaic virus. Leaves. Analysis. Symptomatology.
Aleyrodidme. Ivory.Coast.
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-CAV was detected in "asaava leaves by ELISA. Some normalconstituents of 
cassava leaves interfered with virus detection but leaf extracts of 
Niootiana benthamiana did not. The symptom pattern was determined early in 
the growth of a leaf and subsequentlychanged little. CAMV was found only 
in the yellow-lory g s tne-mosai-Pattrn.-ViusOoftentow Rreen+ar 

of the leaves increased with increasing symptom intensity, but decreased 
with leaf age and CAM. was not detected in mature leaves. Most whiteflies 

were found on young growing cassava leaves and the no. decreased 
progressively with leaf age. This distribution will aid both the 

,

acquisition and inoculation of the virus. (AS) 

0286 
30823 LENNON, A.M.; AITON, M.M.; HARRISON, B.D. .1987. Purification and 
properties of cassava green mottle, a previously undesiribed virus from the 

Solomon Islands. Annals of Applied Biology 110(3) :545-555. En., Sum. En., 

16 Ref., Il. (Scottish Crop Research inst., Invergowrie, Dundee DD2 5DA, 

-United Kingdom)
 

Cassava. Cassava green mottle ;irus. Etiology. Solomon Islands. 

A sap-trananissible virus obtained from cassava with a green mottle disease 
occurring at Choiseul, Solomon Islands, was transmitted to 30 species in 12 

plant families and was readily seed-borne in Nicotiana clevelandii. In 
cassava plants infected by inoculation with sap, the 1st leaves to be 
infected systemically developed'a mottle with some necrosis whereas leaves 
produced subsequently were symptomless but contained the virus. Most* other 

species developed chlorotio or necrotic local lesions and systemic mottle 

or necrosis. This was followed, in several species, by production of small 

symptomless virus-containing leaves. The virus was cultured in N. 
clevelandii; Chenopodium quinoawas used for local lesion assays. Leaf
 

extracts from infected N. clevelandii were infective after dilution to 

10(-5) but usually not at 10(-6). after heating for 10 min at 60 degrees 
Celsius but not at 65 degrees Celsius, and after storage at 20 degrees.
 

Celsius for at least 12 days. The virus hasisometric particles of 26 M 
diameter which sediment as 3 components, all containing a protein of mol. 
wt, of approx. 53 000. The 2 fastest sedimenting components reap, contain
 

single-stranded RNA of mol, wt., estimated after glyoxylation, approx, 2.9 

x 10(6) and 2.3 x 10(6). Both RNA species are needed for infection of

plants. In tests with antiserum prepared topurified virus particles, the 

virus was detected in cassava and N. clevelandii by gel-diffusion 
precipitin tests, by imunosorbent electron microscopy, and by ELIS!.. 
Despite its similarity to nepoviruses, the virus did,not react with
 

antisera to 18 members of the group. It was named cassava green mottle 

virus and is considered to be a previously undescribed nepovirus. (AS) : 

.0287, 
30129IMUIMBA-KANKOLONGO0, A.; PHUTI, K. 1987. Relationship oifcas'sava
 

mosaic severity in planting material to mosaic development,, growth and
 

yield of cassava in Zaire. Experiment,al Agriculture 23(2):221-225. En.,
 
Sum. En., Es., 16 rFnf. [Programme National Manic, B.P. 11635 Kinshasa 1, 
Zaire],
 

Cassava. Cassava African mosaic virus. Plant development. Propagation . 

"materials. Cuttings. Root productivity, Plant height. Stems. Pest damage., 

The performance of. a CAMOD-usceptible cassava clone was assessed over 2 
successive years for disease development, plant vigor, andyield of fresh 
tuberous roots in M'Vuazi, Bas-Zaire. Cuttings from plants with different 

CAMD infection levels were used. There was a significant increase in 
mosaic incidence and severity, and in the proportion of leaves showing
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Brasileira 10:109 -131, Pt., Sum. Pt., En., 39 Ref. (Laboratorio Naciona1 d~,>
 
.>--Referencia Vegetal. Mininteria da Agricultura, 'Reoife-'PE,' Brasil] --


Cassava. Cultivars. Nematodes. Roots.-HON ,content. Resistance. Leaves.
 
' Stems. Brazil.W
 

The performance of 11 cassava cv. related to parasitism by Meloidogyne,
 
incognita and M. javanica was 'studied under greenhlouse and lab, conditions. ~ ''
 

~-'~he'anlyss'of~ resi stance~ and/or- susoept if~fywas-mde-aordnt''"-
oriteria adapted by 'the International Meloidogyne Project. -A classification
 
system for the host was also established based, on the reduction of the
 

Sreproductive rate- (percentage) in relation to. the higiest rate observed for
 
each nematode species on the cv.' chosen- as the standard in susceptibility.
 

'~ 	 Different types of reactions were observed;"susceptibility was more-common 
than resistance, Cv. Mandiocal showed resistance to both nematcde species,, 
whereas cv.. Retroz l and Retrcz 14 wereresistant only to M. incognita. 
From the epidemiological viewpoin~t, cv. Mandiocal, ParA, Preta Legitima, 
Retroz 1, and Retroz 14iwere considered as poor hosts for M. incognita and
 
cv. 	Bahia Preta, Mandiocal, Par'A, Retroz. 1, and Rosa Branca for M.
 
javanica. Norelationship was found between resistance and/or
 
susceptibility to M. incognita and M. javanica and itCN levels in the
 
different parts of cassava plants. Storage roots of the tested cv. did not
 
present root-knot symptoms. (AS)
 

FOO0PEST CONTROL AND ENTOMOLOGY 

0291
 
30482 LE RU, B. ; FABRES, 0. 1987. Influence de la temp6rature et de
 
l'hygrom6trie relative sur la capacit6 d'accroissement et le'profil
 
dfabondance des populations de la cochenille du manioc, Phenacocous
 
manihoti (Hor., Pseudoocoidae), au Congo. (Influence of temperature and
 
relative humidity on the growth rate and incidence of mealybug populations,
 
Phenacoccus manihoti (He. , Pseudococcidae) in Congo). Acta Oecologica
 
Oecologia Applicata 8(2):165-174., Fr., Sum. Fr., En., 21 Ref., Il.(ORSTOM,
 
B.P. 181 Brazzaville, R.P. du Congo] 

Cassava. Phenacoocus manihoti. Insect biology. Insect population. Congo. 

Demograhic parameters of the cassava mealybug (Phenacocus manihoti) were
 
estimated at different temp. (20, 25, and 30 degrees Celsius) and RH
 
regimes (50, 75, and 100 percent). Temp. 'appears to be the factor that
 
most influences development time and capacity for increase. Simulations of
the increase of mealybug populations were-derived from exptl. results and
compared with the gradation profiles observed during 3 yr at the' same' site
 
of Congo. Variations of size seem to be primarily related to the thermic
condition.3 prevailing during the' outbreak. "An early pullulation, starting -

under the influence of low temp. (July), will increase slowly, with'' '
 

well-defined steps'between the 1st generations; 'whereas a late pullulation,
 
occurring under' the effect of' higher temp. , will 'develop more steeply, -with
 
a rapid succession of generations. (AS)
 

S0292
 
29446 SANTOS, C.D.; TERRA. W.R. 1985. Physical' properties, substrate
 
specificities 'and a 'probable mechanism for a beta-D-glucosidase
 
(cellobiase) from midgut, cells of the cassava hornwcrm (Erinnyis ello).
 
Biochimica at Biophysica Acta. 831(2) :179-185. En. Sum. En. , 25 Ref.
 
(Depto. de Bioquimica, 'Inst. de Quimica. Univ. de Sao Paulo, Sac Paulo,
 

Cs-ixa Postal 20780i 01498, Brasil]
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Cassava. Erinnyis ello. Entomology. Brazil. 

Some of the physical and kinetic properties of a soluble celloblose frommidgut cells of larvae of' Erinnyis ello, which is active of
beta-D-gluco:;ide:;, beta-D-galactosides, beta-D-fucosides, and
beta-D-xylonides, are de:icribed. F. elio midgut cells display abeta-D-glucosijase with Mr 129 000 and p1 6.8. The enzyme hydrolyzes
beta-D-glucosides, beta-P-galactosi de:', and beta-D-fucosiles at the sameacti r., Lite, a. in'ored from toxpt. ilevelving theunmal inartivation,
different inhibitors, and thej competition between ;ubstr'ates. The enzymei:; almo:t inactive on a thjog y cu: l de. Delta-gl uconolactone is a strong(Ki 0.85 micremole) inhibitor OF euzyme.the Tire hydiroly:3ti of thebe ta-)-gluco di cbond catalyzed by the beta-D-glucosidase occurs withoutinrver:;ion of' co rnfguration, with a reaction conatant p toclose zero. Thesedata support the a:-!Umnption that the ofmechani :a the reaction catalyzed bythe beta-D-gluco::;dast involve; the protonation of' the substrate glyconyloxygen, and the intermediary formation of a carbonium ion, which isattacked by water from the front ,ide. (AS) See also 02611 0361 0394 
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0293
301117 AYANRU, D.K.G. 1987. Effects of valybug (Phenacoccus marrihoti)
infestation on 0assava yieli :ompi.ent: arid plant tissue quality.
Tropenlandwirt 88:5-10. Fn., Fri. , De., 18 l'ef. (Dept. of Microbiology,
Univ. of Benin, PMB 11511 Heflin City, ria] 

Cass:ava. Phenacocou:; m:liitiuti. P1,;1t In '. Plant tissue:;. Analysis. Stems.Defoliation. (toA lr'dutiviy. 't'ohydr'itecorterrt. N. Protein content.Metaboll:m11. ir . 

Half t thieof' Of 410111' ru TT, 11:::v plarted in field plots intIgbotiro, Nigeriia, in Junt 1o;3 wr tr'' ted at 3-wk. interval.a: againstinealybug:; ( Phalerco':: :ihoti ), u: in3 fnitrrothior. At iO mo., s3rayed
and unsprayed plari n wure ov11a1utod for' lealytarg i nf'etat.ion-, canopy

heij it, and :Item diamue1.0., :in;d harv:i. d 1or' o djuld;aid a:.;.;esnlent ofquality. nIr'Iray,d plant-,; Wer'f cni:liy def10olated and reduced (23perceit) in eanoiy hei.bt. , whii <Fr'aytj onIe';aw 'refie( from infestation 
:;ymptoms. Dry :It,:u' and root yield: of' i 'u.;ted casa;ava were reduced
:;igniftcahitly (P = 0.01) by 39 arid 60 percent, rea p., a!; comparedthose Of1noril11t'( ttd plants. [t iJ:;: us 

with 
of' infel.ed stands were lesssucz-uleet than thou r of norifrl'r .;atd, whiJi e the reverse wav true for' root


tissues. Stem:; ii~d rooti 
of idepl'oliated compareda: with defoliated
 
cassava wel ' depleted in total ar'trxhydrates (28.1ii 
 vs. 19.06 percent and70.72 vs. percent, arid ME contents (415 vs. 278 aridp51t reap.) 1033 vs.951 kcal/kg, ropf). ). On the contrary, t;:es of irife:ted plants- contained
enhanced prutuin ualnt,!nit.; (over 88 per'c'tit). The dietary and other
implications r of aurgl, ted or d1pleted a:<: i:ni1atea and anaboliten in the

tissues, and throir 
 i ndution necchani:,in: :'t di,;ivu::u;d. (AS) 

0;1C94 

30483 BtAT0IS, I. A. . ; F"1.>tI'lI'.,1, C.H.W. 19 15-1985. Sfintoma: e danoes dodearo do tanajof, rili marieuob. (.,Iyrmptom arid damage caused by the tanajobamite in Ceara rubber). Fit ou;anidadt no.6-9:102-105. Pt., Sum. En., 1 Ref.,I1. [CNPq, Cai xa Postal 2071 JA, 60.000 Fortaleza-CE, Hra:1l]I 

Cassava. Mononyehellu: tLanajoa. Peat damage. Manihot glaziovii. Brazil. 

(6 

http:infel.ed


The feeding damage caused by the tetr,,nychid mite Mrron-ychellus tanajoa to 
the foliage of the Coorsa rubber' plant (fianihot g zcvi)I descr'ibeKd. 
(CTAT) 

30577 FAPACS, G. ; TYINDOU, A. 198 , . Ccmipar'ai!;ri du potontiel biotiqe do 

deux coccinelles (Exochomos:- flzivivoriti ict I pe'rs1iisnegaltrsis 
ho tteritotta, Col . Cocci tel lidau)y (it' c~ de l'fenacwcui iiho ti (Mom. 

Pz:cudocccccidsc) au Colngo. (Compirel ti'rt ii pott-niids of' t cee eillid 

species, Exochos flavivultri: arid iii srgl n~ hottentotta 
(Col. Cci ccll ., e) , pveda tov's ci' Ilh'li,cc'eu: v1,lial hel C l. 
Paeudococ ci die) iri Cene- ).C Act Ceci olpic i 0,crn ei a Ar'plh oats 
00t :339-3118. C'. , Sum. Cc.i r. , V i, 11. 114(2 Car.[ us 
Uiveritair'r, AVenue1 dJL 1 'UnliVt 'tI'16, 011000 PIUu,Crre 

Cas:savzl. lPhericeccus malihoti . Pie-d it c riad pal e ris;ect biology. 
BEl iopi cal cur.til . ccril~o. 

CUIclI; -, I' fllisv ntl'i' til ill 5up1 i Ll'lle hottectotta,u CyU.'iomllis 
tic' 2 i> coccincr1lid 'rioi':iz coi 11 I wi th tic! cli: :siva Iicalybug 

Plwie'oercuc intiii i' ill Colic,, u:i' , il Ul iii 1>. to stLudy thiir, biotic 

1)0 1tis 1 . Dt)A ci cyOc, diii r, of, d. v-,Ll en~t irlistars, seCxOliftL ratio, 

fe'uriity , aldileflc-th of' ferit I I I'' w ivt-ni. Tinh cpii ' captici ty 
fol. i run iii' sag! eicltCol 'd'cci, C.05 foil C.. i'1 vi vertris arid 

0.07 fol, ii .' it ~ ithw~plnis noticr rcepr'dcativs viere!sp. 

of, 06.6 ccii 1 <17 Tihu\i'' ic Ti tw ibunidalic',oi,lu dtar welef 
f1Wlowed ' ta "L~]Az ,ieId Ild "d Iw till t II ':pI lIi zi 11 cycnl ics ofC 
tlo 	 Fxzliyi sJ_, til ciii fet ti '. dr''y o 'ilN it' :' t :i-slow( gielt 

111i Ir~'if, thiv liil't, y' dlwi'o o,ci ilife, acii tlme of tiieiv 

ictlelert l-li ii c i u '''ill ii ii v.ei~al hyprtie: 1' ave iis'i;;dto 

i lt", i, I'' unui)1 	 l i~ ii li - z !I jtill;!i ut olii te f to olfy i. 

Ci plt-I 01o f luit era:TicgidaelI Cci ites 1 . I V 'Cc L ic'Vii' it in 
~a wltv irn bLia .i tlVL I ! l:ie ' i, ? d o 4(iiii1'tl) '1~23-21. Ilt. , 11 ief'. 

detected a ii-1 ' l ccl io atfelit, premy il onciVs i:a jilldcerlil, - cassava 
p),,ist v il'' i liinpotfei'arci ind ;i-i i -y Cctil11-it dklir F OrIL: dry ,esons. 

Aduilt fLpec-Jl.''n:, ofi the Lwl~te identIfil'c i tl; ccl llyaliedes 

V it ll.I. 'Ih(- (1i1rC: i.:'y L iienlt, is btn-aly docvorbed anid diotietlite 

1011811ICuiscfii, 11t ic,,7 u iiP nc(ie 5'ri.li i' liL I Cclot'pt-er'li
 
isii M'a~ir-ddinci
Coceiriel lilie I tIa'i d vcii fcv, African
 

Scymriii s;PeCie"IU iei 8ea:cc iu iclc d ofc' Mli hot pests,)
 
Rievue de Zoclogic, Afvricoair,(c 100110 :387-39i . Pe. , Surn. De. , Cro. , 111Rlef.,
 
IT. [Unriveisi tat, Pas saci, Postsfi 25 ill0, 11-8390 PscWestA Germiany
 

Cassava. iliec-coccus inarlicoti. Predator's andi par'aLites,; hioclogicaT coctr'ol.
 
Atf''ica.
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Three new Seymnini species are asdescribed predators of the Manihot pests:Nephus phenacoccortagus, Diomun hennesseyl, and Clitostethus
neuenschwanderi. Detomnination is made easier, by differential diagnosesand numerous figures. All known facts about the biology of Clitostethus 
-p. were taken into account. (AS) 

0298301514 JAMES, P.D. 1987. The a:;avw uealybug Phenacoecus manijioti Mat-Ferr
(Hemilpter;,: P:;.a ooeidat!) in ;i trra Leone: a survey. Tropical PestMlnagemnt 33(1): 61-thi. En., Sarm. En. . 9 Her., I1. [Dept. of Zoology,Fourah Hay Coe eg, Univ. ,ie-rra Leone, Free tcn,€:, Sierra Leone] 

Cat; :;vnurvey Pi, 1; ir ] l'es Clarra!e. Map, e doloicalrra Leone.-" con trol 

A olVey Ws.o IrndI. fhr n ir ]t rrLo Le.one: to rio;. the Ji stri but ion cf the
 
oa:ac;[aVa aeiIly tuF (i It!rioa 0c 
 mani hati ) rald to identify ways i n which it
wa:; a po lad (naturally and 
 by huan:;). 'Ilte feature:i would then become
inputs to a contrul pr':.van. 'The 
 e:',t wao; l'Ound to bw fi rly cotabiided inthe Wti prt or, L cntry I lycou'notlra'n:dvc extending to the
 
pro','ine1ial I. Alr' Cl'Vv- i l 
 ':i.V' V1:V. it c :ruscepti ble to thein eet. , a1d th d (m  Plte-plarited' e II ' 1y :1('lf t. on tilI I crop.1'iologvica control, 1Ir Y !Mple by rIo u!'1;'r1'i'; lli:l,, exotic hymenopteran
Para:itoid:; if] th dr'y r n t ' 0C::;:n,a ior) las tifg strategy to ' a:.
uid. rmie thI . i' t';: 'a t o tra nt tc "ood production. (AS) 

30,101 V"'N ALO.:NI,n30libl E8[AAiJ1I .[ [,, ,'.< V'.'' A ]}'}[ , ,I'' ,. 198:.. }lot:;t-stallse l ionI and 
:3e al locatirt n by "pi dinro-, :' 1 1I 0 (HY :.ropt ,va :Encyr t dae),

of OI ,;lar i toi d Lh : ;1 , .'a 'l g, PhurtKlocC iIllltiho t 2
( ofaoptera :P Ceor,,.' idc! Ie. dedol iLrn;Ir vat; d,. F"cultiL1

land l'uwwte:." appel 11; iJk: un ViwLr:'ji f Gent 1 En.,
5 (3 a) :1007-1078. Sum.En. . tI I t 'c itlteu Pi olO 'I ij r-,R rk tit i -iv iL Leiden,E[ai:;ertra t I , I1. a n'. :,30(,o L idln,I be,-dcl d] 

Cas:: Vl. el~icot I I i (hoti. Pr ,dO r, *;;' Itra::it.;.nlcoroleogy.
 
Laboratory , Xp.;'.' tit: .
 

H:o3,t-sta ' el';1 i,i i tnd 111t] l 1 ('Ir of ']i-' di notaril o lopezi wereinvestigated t, I i:, Lin 'N liitio(I oI, F. lopczi i. a biological controlage nt. E. lopzi l were offered ho"t-atche: consisting of variouscas:sava nlcalybuj 'ta Pui:;it(d and malybug behavior- was observed,
pa:,a:itizvd rr:a)ytbil': WIre- 'rere , and theI r growth recorded. E. lopezipreferred 3rd ir tar maybg relative to 2nd and 4th. F: rst srltar andadult malyb t:: 'OVe! thr : 1c-1i;t pref 'red L;Z1V(:;. F. loptoi females candiocrimini I tikw.ten or'a.it Il:Ud ard IltI[ro;sed hoot:; and UsUally reject
the rormer. Tit- w 
 ';rk pmara'::eIId hostsi exterrally. Mot femaleseamergel from 3:-o instar me:]lybu:', ,t'' foro 4th instars, and least from
adults. Srecond in ,.ar meilybug:; produced almoot excluovely males
(survival ir: 1ot instar' r mealyhbug;' w;l: regliLgible). Mealybug size at time
of para:%itization 
war not norr-e 0ted With size of tire emerging wasip;hcwever, mealybuEg: contl, nin femrig larvae'le grew larger, before rummi fyingthan mealyburs with meale larvae. Thi; growth pattern was most apparent in3rd intars, ie:. . OLir, and abosent in adult; mealybu.go. Mtnnmy sizepredict.:; the 0]:;io the meg'ing wasp well. For, female wa;ps size i:;
correlated wit]h itncs:;. In the 
eultwuos larger, females are more ofteninsemirated than :rIialler. Moreover, larger female:: have greater success inpiercing the host':; skin, and live longer without food than smaller

remales. F. lopezi appears to maximize the fitness of her' offspring bypreferring arid allocating the highest percentage of females to 3rd instar 
mealybugs. (AS) 
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30530 LA, S.S.; PILLAI, K.S. 1980. Efficacy of' certain 	pesticides in the 
Journal of Plantcontrol of thrip Hetithrips ,3yri:wu:; onta"ava. Indian 

Protection 8(1) :29- 5. F., Stun. Ell., 12 Ref. II. 

Casava. bhil . lstt conti . I: , c .fidia. 

Tent<- wet' bel'orll1d with 24I j,.:ticidor diuillg 197 6 again::t the. thrip 

R,tt ii p ,ir I 't'.l,.' ,' ,;'-,.''aIa,t a " ird1:l. A:n'K4:21 pe:tiei den 

le''ted l'jEt 19'(1 1" wi't'! iii nl d r:,alt-Ol d ciuriig, 1977. Eleven
1 

tioido C l lii pvomi
t
, ilic wt-( lt Ctd diirng 1978. i1- i't; tilte :;bhowed 

tLt , oi 'I,l ho Zi I Itoiho:l t 0 .0" 11e Iit 0 aCtL andaind d OiOto. i 

I ;,', I i.' ouitPIuI III, .:yiv TheCe Ith ole t 0.lC :I11 w I Itl Ii' iii R. cu . 
t (L:u, oil yit f -y-t.n aticpi' ti c'' e 'i II' tIi, v I w int ofI ' f' - vivI !:3 

i;tudy) i i ci ;:; f ;! Iw .':mll' rc jIttl)i' , ltlptoliio:i , deme 'eonmethyl, 

,cti h :L I '. "In, rt ,til i i lho', thiometarl, dimethoat'e, ando 1 h,tilit)n di ! 
ch'',.Im,'t, (A:;) 

1987. A31 8 ! I IiA-KA I iit. Gc0 , A. ; ItItY F-.k. ; A I*t!,iI, 11.0. 
r t 


d a - i j cou.Iyn :: V : y di . itli tI; dove t;tanll L Dilt. 

(icttr t : Co:t ioI). Tr( IJ' I:t-! t'vn t i"(i11): -m-/8.En., Stun. 

Li 11 C. II1. [Ni1 t to'r ' ,r FiP. lIi' Kii:hal:a 1, Zaire] 

C , .1 ' ' t i,iv. 1-!. j (it: tl:: i i:l ltn . 

'ry 	 :..l t '2,I; 1cIiiu ir mer 

dX I TI iiN: I" . ' !v>l :1 olt it moit 

ic I :Ii 'ui'i*nsIi 1.o 1;,,. 1 o z anti 

:?t':C
1
Y(c Iit'qiito, Ii 	 i C1o t , ,it t oetie' riltu) i.,tI 	 e 

1r , 	 ! ! ;I t tI:;u lrtil i.e; I t- I , i p e aiyl, a 

t, et Ii l' wit: itec: ,' i'. <,'Fl:); uccuut' hit~ ti'l ciAuitd ' ,asa.ittalybu.b ; ''.t Ca'l ':, nifel!'het ' ill 
:l ll ITl~tIT. 11;,1 l ' '!:i ipt(tntciilto val. 


0t ,/ 11;,::'1-lit, 	 !, i p. o " [l ; ~ E ll
:..I2, 


' i I'il rurnG:' ithVue, :, I: ;Cp . ;I!, , I., o; 't. y ; P I':Jr iy t "IC t 
mt e I.((lcc Iyc :1!i !I I ao 1 :. 1', ii I1 t , lt. I t ii it1: l i ' n1 A S) 

Wer f,.td ;' 1.(I, l' N i , ti I il; tC ( 1 e,' 0.1" IIAtce lrel , % ' I e, , iI IV . 

'tv'w . i : ,, o i W1 t[lti' t '; nI; t 

3000I IEIIEIu'C P' , ''C II (11. ' ,I?;19'?l web of 
p te'Ti lf ,, !; i1 ! ln 'r! 1 'l ): ; t I i _ go , 

t iW /'l,i'1 iIbl{ ]ti iit fi' ii,; icd 
Ir , - , ,:.04p <ti o f,h( 	 tzu gvee.,Il an , I: :y w; t ;(;J~1,, ', . .[ '- 3 Ii. i l 

Ini ,uW oi.cle.iI I, -i2joi ;n ~ ' ! ,r i e :p c~ , id CAM 

.!a,; C:ouV< . ei 1,t:, " I,L';V, II : [i t'd.11, 1,I,',i i d: i t K) V1t Jo I',I 'h Id; ra y Ch L,L 

111 o Col't' LT Ull' e 

,;Lille Ito ber i lla i> ( . i',: t:1h f.c) ; : l,ya : f t o 
weMVre udu ,vd rooI. i o,1,(1 l b(wi. ]~i 1,1 1-0 t:10- V. . .)I rj rM, 

m 1,c 

o~ ( m , , . , .
cAr Dop h(1 11r. ,lit'o T gr ) t i ,;! I) :], :(Iri '-: d 

vplnt en! h :,i d y 'i: Ii II . d'AT)c[::ivi ]' oct I I/h ti.-j.t ' ,t oi7 

;~ ,I l. t~ dtFo o 

i cA tsdl~' o ted with the eassatvl i t;,lyr ,:l ]henio''c t ofmanith l o en it 
308o6fou .!! hcmtt :ri, .e: F.D.e15;ioi iEN1J H.R P7. wl 

V as 

J.;[(!o~ith~~,~ i ~o ~fd ['(iltOtUi; sl.f+tl~ t h '~l}iIt'yd29ro 



atile-Ferrero (0emiptel-a: P:eudococcidae),
Epidinocarsin and its introduced parasitoJ d,lopezi (De Sartia) (ymenoptera:Encyrtidae),
Bulletin of Entcmological in Afria.Research 77(2):177-189.11. [International En., Sum. En., 39 Ref.,Inst. of' Tropical Agricoul ture, P.M.B. 5320, Ibadan,
Nigeria]
 

Ca:; ava. Pheracoocu: 
 iani ho Predato'r; a d pa'a-itea. Maps. Africa. 
About 130 :;poIco eir'a:it old: aid pued.Ltuoi arefor the r'eported, moatt I tire, to bo of themat: 1oiated direp'ot Phecrlaoecu:; Malihoti c tly or- indireetly with the cassava,arid it piaraicetoid, Epidinocarslin lope z,introducod newlyinto Africa air a oeoiI cicci el INtre! agent.coortln. The scie:i About 20 apecies areare g'rouped in 11 j:uildnI,hyperpar,:ltoid:, which include the indigenouswhi ch Ori g nally at tacked ;ttraaitoid:the ;i'd : of' other mealybuga,with whi(oh F. Ior-z i ompete:; for the name food sour'ce, andtheir it , .'urr ) 

0 -1 42 
301179 SAILFS, F.,I. t1. AL , V. P. .; GOME:;, Ne.G.;Vulire abi/ iditdt ALVES, M.T. 1982-1985.d., i :t ,'lilt tiur., a ti0(va dto 
acmne nordente. (Vulnerability ofrc , t 1 I ror' e; ratter aflaf-cut ti igno.r -9:73-1 ant). Fit os-ianidade80 It., tirn. En., f. )l.I I [CCA/ UFC - Caixa Postal 3(138C0.000 'o! ,:l-C,'Ial :'Alt: i i
 

Ca:::iv i . Atr I,,.
 t d ni it,. R I t I . 'az . 

Gtuldi : r: ti a r, ': ' ,*, iri], with 7.91 riosta of' Attashowed oIclceps/ha,th It,:tav:, '' ( c terda.,cot ton 1AC-19,Wore the h,'a:r 'uro and maize Centralmexal ,r! ,"1 with : .2, 23.81, and 33.52 perctInta , , " ;If' jrpiantlne.
of, eoexi: 

Th Z;o data /indioit e the possibility' . t , ,:: A. . , ; i'it thte e eo'opt . (AS) 

30 1' . 0 0r',, (1.t. 1 , A. ;Hot foe tvli4'1Ill! li;d 'l 
HF'' VEkbA, C.J. ; CA T'rELLO, t. A. 1987.1,, 111:,vIlto

loailybug :tOlrll of mortality in thehr' IA
d~ver::i(ont: by two iyrlt i, Fpidinoc;rsitsitn' At r j[ I ,rt i ii''p~licatt i~ o I ;per nmentalin et' :9',-Lo. r. :'o,
Utidv. of Ma:;: 

. ',. if r. (Dept. of Entomology,t - t:, ' ' ,:, tMA 0 10 0 IJi;A 
ca:l:;av,.. ner co' ;, I 5o tgo ootltr ci i'ir,:ttorn and parasi te .E nrtt ror loFY . (' 1ol, ii.
 

hate:o ci(lrovt lIty 
 (T' tho ca:-aa 
up 

il'tilytui u Phetoracoccun herrueni fi'eo hostfeeding d l -ro, Ili (ovipo:;ltor' ill l'rtio: trd it:; collrtqueneet ) by 2plaratoid:, tEpid lnoora:; diverrl 0or1.:reported. alnd AerofThagus cocecin,Feia'Ie d "oralcorlji:; killed are 
feeding and 

cat ;ava irealybUg,3 tir'ough hostpi, ori nj. Paria::rtoid 
Ovi positor fed on 9 percent of 592 hoata init eritiot wa: ed:ived. whichFor ho:ta which werefed attacked buton, motality notin theIt1tt 72 h wr: r;igriifieantlycortrol: arnd t,,t; hi : :,t in 

greater than that oftle 1::t. hyrrlal intta'. No hococco:; wa., ob:oer'ved 1991cr'talityatitaks. 
t feeding by A. 

sigrnificantly 
in due to piercing waagl'eatei tian contriol value:,, but did not differ between hostlife .tages. (AS) 

30132 VAN 0306DRI ESCH,, R.G. ; 13ELOTTI, A.; HERRERA, C.1. ; CASTILLO,1987. lfosft l'elfo'eice:n OF J.A.two encyr'tid ptaraitoidi for' thePhenacoccue Columbianapp. of' cassava mealybugs.
Applicata Ento'ologia Experimentalis et43(3):261-266. En., Sum. En., Fr'.. 13 Ref. [Dept. of Entomology,Univ. of' Masachuetts, Amihert, MA 01003, [ISAi 
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Cassava. Phenacoccus manihoti. Predators and parasi tes. Entomology. 
Colombia. 

In a choice test among 6 life otage, of i'ieiia coccun Lhrrenli, Epidlnocarsis 

diversicornis i'-d itn antenae to exaMrno adult and 3ro stadiuM females 

more than othe: : agen and pref'einti;lly att empted to ovipon tt in these 

plus 2nd : iSuecen-. of ov ipovi tor in:;vnrtion wail unaffectedstadium lule. 
by host stage. The utcome of thone behavlorin wan pireforintial oviposition 

by E. orni:i the l, ho:;t. Acerolagua coccolsadiversl , large i e rtaket. 


t i (2nd
also refo rentiallyy: lied Iarigt frile ffitalybuge and 3rd stadium 
nymphl and adult:,) 1:,Ire thi:l other :1., ge a '13dnueeet;l u ly illnerted it:; 
ovipoitor If' thene itnge ofteri thi In 2nd rtadius mole niymphsore and 
male coCoGn, r't:'u3ultitn In a ti nil riprfireiiee in til s spoicien for larger' 
femalea hont ntage:.. When givon a hlece 1*jtween adult female hostIs of 2 
nspoeles , P. heritont and F. gun:;y ji, F. divei:iicorel n exhibited a clear 
preference for P. he ii.eJWereat, A. Ceo(,Ci:! preferred P. gonnypti. (AS) 
P'7e al :o 0285 

F03 Injurious Mitet and their Control 

U 107 

30808 1ItIAUN, A. Ii. ; GtlERIREi,, .M. ; BI.LOTTI , A.C.; '111SON, L. 1. 1987. 
Evaluation of pounnible rtlnietht :,ide -i'ctn of Iteoinethrlin uned In 

predator exl union ex;uri in.. it: u evl te AmbLy i I i ioni u uf; (Acar i 
Phytosvlldi ) in biolog i : ,r,trl :' -,u a%:i v;:r iri:('A 

Tetrary l da,) . ' tnror- v ' . :,()y-0;0 1 . le., Ourm. En.,I1:v1rorlu: >i, 3 1 18 
Rfltf. CI T,1.AI 1aIitasd n ,,71 ,' "t1 , C l t, : 

r' ; ;. 0,11:;C a:!t;IVl . it: t. kf.t . X , 11i1:i 1 1 VoU: Ifliy urlt I 0ae. 
Ae ir ic ide .,hi c o c,,aI coIt,!t- o . MI tm t"a " . I'(, ~:,lZ, 

A n t u dy e : Itt d U d etLt t i,, t! i i1o I zt e: th ef'fe c snwhenwa: o1 to t,:I li k, izl! I Ct 
t 

pi-rmthri n it'i tel:;Ad ill the field t0 e cxIiud rtetI ki cianava ilit.rk thie 

i.mtIlynil I i -I:, VIol pridat otrt 

Monoly cilel11 inogo .lnu*: anid et,I ay (Shu :r ti cae. Lab. rindfiiid tints 
provided no ev ide n -I') r yt):,t i ml i iotao, change l ncr:;iva iuti tionaI 
quaIi ty, or :I dcciIi .e f'e urdi ty hew(!ver', abundance of 

coi[lex, namIely u .ur ani alt ' 

iQc,(ag1ed -nm 
nontarget arthiopodi wa in I7el fl cant y I euoud in 1el"ethr In-trented field 

plots. penal I , 11 M. IlrO -eniVU:; wasrepel ,-ney effect i,(.'MetIIrirl 

iuggented under lai. con.:tion:. Im;l,i atio I'l ,! en'.ny ar d lowered 
abundance of nonta rgo,-.t 5i!,i (a:; for ':d ur e per01thil r n tn a predator 
exci usion ago nt, a ru dIi i:Ped. (A.;) 

0)302 

285117 CENTHO INTERNACIONAL PFIAGl CU LilURA TROPICAL. 1i82. Aearo: presentes 
en el cultivo de la yuea y :u ontrol; unidad nudll0ut orial. (Mites present 
in cassava crops and their control ; audi ,tutorla: .ut. Contenido 
cientifico Bellotti, A.C.; H.yes, I. A. Guerrero, "'.MP. ; ptdciuceibn 

Fernandez 0., F. Cali, Colcmbla. 99 diap. col or ' x . cassette 33 
min. ; gui6n 23p. gula do estudlo 36;. Es., 11. 

Cassava. Injurious mlites. Mite control. AudIotutorla1. Col obla. 

Extensive information i; piresinted on the biology and control of the 
different mite spoeies attacking cannava. Integrated control Is explained 
in detail; in thin way better advantage is taken of the ratural factors 
available and unnecessary applications of aearicildes are avoided. (AS-CIAT)
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30826 GUTIERREZ, J. 1987. The cassava green mite in Africa: one or two
species? (Acari: Tetranychidae). Experimental and Applied Acarology
3(2):163-168. En., Sum. En., 214 Ref., II. [ORSTOM e/o I.A.M., 3191, Route 
de Mende, 34060 Montpelller Cedex, France] 

Cassava. Monorych(4l usj progroa vu3o.Africa. 

Parallel courses or"re:learch in South America and Africa with respect tothe Mononychelh1w complex, in particular the casava green mite (Acari:Tetranychildae), are examrnied. Stront argumeritn indicate that a single
taxononic unit eorronponding to the peclen; Mononyeohlellua progresivus

Dore;te, 1981, wan;introdueed in 
1971 to Africa from South America. (AS) 

0310
 
30127 LAL, SS.; PILAI, 1.. 8114. Relative efficacy of certain

pe:atjcide:; apinrot 
red slite.u, To tnriyohu:t' ncocalcdoniciun Andr-'e and

Tetranychu:; ciririi;lno;; (oi:nd.) on ear<;n;ava in Kerala. 
 Indian Journal ofEntomoloFy 4t(3):303-309. ESn., i 14 lcE.n., [Central Tuber Cropn

Oe'seareh I Trt., Tvw'ilidrun-(cY) 17' India)
 

'ana ava . retvarlyci2li:1 n e l idt; iii eou;. Tetrlilyetihii cnnal xirintus.
lnn;ec't in dito"l. Irlidi l 

El iFlitecc i, ;ti ,t;o: valutedwore under 3 fiold 1111al. in Kerala, India,againnit red :apidr inite:; (D- tiai:y hiu:; aonaledorieunlard T. cinnabarinus) 
on ca:;:llvi during 1076-7". i'o irto(Lo:n, divmetthoate, dlcofol, phosalone,and ethion wti'i rt:vaiuited iivirip 1;77-78 under 2 field trials. The 
treatmentl; wero re tol tirnre:; in a randomized block den:ign. Mite

populationo; wore rolwticul"d t-'oire aind 
 2, 7, 115, and 30 daya after treatment.
Monocrotoltio:i at.0.0and 0.1, reorient. wa:;:;igritfican tly muperior to
phonraloe el.hion, aid Iirethott it 0.03 percirit, ard Jicofol at both
conich. Picofol ;ift)003 r t wi:; jnef'fe tive both In initial and
 
ren dirlual oeff ct,'n. (A:") {t a 0 02
 

G00 GENETICS AND ELANT BIEEDI)G 

GO1 Breeding, Germplaini, 
Vaiert i i and Clones, Selection 

0311
308148 lPUENO, A. 1986. Ava leao d,-eilt!vareio de mind ioca visando a selecao 
de progAlitoi !:;parl inrun:acinto:. (Evaluation of (an:ialVa cultivars to

:1elect parent:' for eon ;hr.tedltrnp). (tivitta bra:i lelna 
 do Mandloca
 
5in * 3-t'i. It., :;UM. En., Pt., 1i fiC., 
 if Centro

Pe;qui::a do Miidinoia c Frulleul tu.-, (;i):<lFx.tat 007, 44.380 Cruz das
 
Alman-PA, Ir'iI 

+ 11. I iRAPA, Naconal de 

Can;n;,va.C ivar:;. (,ritiriiti;.:; Oerioty u:(. Hoot productivity.

Fol aFe. lirvejt indiex. Iloot,!,.
Si;,r'h eorteit. Statiitioeal anarysisrr.
 
Oraz iI.
 

Cat;nava cv, Were o;rc1rlneld over, ij crop year: (19)80-815) in Cruz da; Almas 
(Bahia. Brazil) to ',eleet'31[evijor 0v. to be ined an parents in 
cro:ibreeding program!;. 0' 1116initial 
cv., 12 were selected. All expt.
were randomizled complete blovk,, but 
in 1980-81 and 1981-82, split plots

were utned and cv. were ovaluated with and without chemical 
fertilization.
 
The last crop year Iiarvesting war;carried out at 
both 12 and 20 me. after

plantJ rie. Fertilization had a positive effect on root and aerial 
part

yield; but did not affect Illor starch content. Genetic variance was 
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overestitated when calculationa wer'e baoied on data from only 1 yr,. due to 
the magnitude of the effuct of tile yr. x cv. interaotlon. Cv. performance 

should not be Judged by it.; behavicr in ony 1 yr . S.leution war equally 

efficient in fertilized and unfr'.tlli:rid noil. hoot and aC'ial part yields 

Were mo11101- eivirorinctal than and content.influe nced by vari!ation III :ntarch 
The Cv. Var. 77 :,ndI, Mex-59 pr'eduod hiply/ r-ot yield:; at 12 ioo.aftor 

laritc in. M iri II Nnl ArlrikbIVt Burro uiowed hi )l:3talon contentt; at 12 

;1d 20 Irl,,Cv. Pa, Ai pi, TlBravo hirzro, IAC -t, arid M Hex-5 ;.howed 

hiF)l root yi-dn ia .r I u t, 'T; io. Lft o pl arrtitirg, but only Maria Fau 

i il.l t a''ih ",O'It-ril . i,avo Bra'l , m, Pall, I o oca,ke pt Ji AJiIc Mari tlr 

Vzl . 7," M i!v- rllr r.ril(t-d v ,i l ivotiorr, ;r:(! V -C, CM 

,t Lit !I l - , l 1 1,C W o, tr d , o r VrI 

', W,,: Iv(R, I': ' 

il t' ! C:-tril 

108 5r tUl ir'. I 1 e.Vt1, Z, ivarveSFNC, N. I'll. dc Ila & 1 r, i t 1,ara a va i il t 

d, n da
1

' . ( ld Ltiqto ni L ic I" tt 110 t ; ('Val kit" 'a:;iniva 

(iultivr
1 

Irvi:tit P11:i:hi, r d.. to dil (;i ) I i -1). lt., 'rni. Pt., Er. 

p f . I. [ ! tB I i 1!;; !n. P1o , i n1 t tC, i , i dI ;1n Ciorrt' 

'rutt': i ,i',i r'a, t tIt: ' a na-L , Br; 11 ] 

ilt-, teI r. 0,-i. !o t rii cit ola j:,( 

A'..li ,tti t , w ti, o , 1%iJ,: tlI"*y I w , ud,) 'ltl' r i lV1 i o a i i 11C'1, 

' v i't&V x : . Ii:t:' ; i", : : :; V; . u1', <{t ' v ,,!' : ' r';,: y(-:i :; a ndl 

t ' I e Ir , 11. ty 1 1 i nate:; 

I~o ~ rvIN I ! l i .t? h Ct!' it e 
te " 111' t* ' Ih Y 1 4' ,l " . ittI d. w 
tao.(,p! tEIr:i l .E I; : : 1 [(cv: : ivy I~re 0 

1 Qn:, I a I tr, 

fl it 'i Ioilenti n -! *bt t, 1 I !I :'. i, Ir' - ;iw-('I * wan 

l,) ;: U,l h ; X '1 ','iill Of, I Cdet II~'[I,'d /i i,7:tE; 7.,11U i i : : Ii-t :O [IIIIan~ 
i' cl, t n iin -oU wa'n;I r i, -9i" n: , 

a ,at y i h tIllr v tr I 'r 'o ri 

,

i' : c!l 1 111, t aoi.o of total)r'n t, 1 -plr ,:l Mt :t ti 


iI' ;!, rito "'noti(:
'' n 


Piaili :it; 7:1- (,!, . Il i t t Jli and in the 

hnild troll' ion Y lirtit' ittioni oe 
Catll,I:ill i ( i, is'* ev x y ,(.I i(,l t,';; gl 

"'x i yr, 1UI' 
"lO I ri or't rlt. oI'r'r i hl t ri .iv ' [ ! t l' iIt on , latiini I in I 

-,' atiol in ui.t 1I,0."dU tkI ov ,' itt. rI yr ''hI i i r'r'l li"a an!',. In tire 
Arcla'o'rlnic ,yrt eva]LI Oti e:'11d If- CoNi Cat'I 11 ri over'ini ]O(r'ti l 4t 

y,' withl 11 re;! l o litioni:;" Thi'I: :: tlh,m: it., I'i:l; III fu,.nt: va "v.' ;aH 

yr twif l idtio n: hr lirmil' ur'i tnv-/Vti i h i' r''' (i it 

0313 

r'i ici al' ; iv (r iti n iridiadar; para u 
Centpo ")III . ('T,' ao:l ipolr't.int ar;.a'l ri Li ivar':. tor' 'th-central south 

region of Ci*ii tHa:) 1, Srii r'v:;a Ir'ari let ra do 

30597 I r tN(G, A. 19 6. t nil t vir:': ai 

111'a7l1 ). C1 da::Aivarior-BA, 
Per;qui:a Agr'opecu'irniai. Clntro National do P rd(rMandioi'aifqii e 
Frutl oul tira. Circular' T/'ci,-, no. 11. 'op. I1t. , 10 Refr', [Centro Natconal de 
lle uinria (it Matrdi ora c. FI'tl'iitri , 101. 8 C 11'Z !,,:z At ca:-BA, Braasila0, 


Ca:;:oVia CUit r:I. tion. "frlLtian. trri::l 1.aric Tonriti f'iJ 

The main i'eonrlt : obtaired b.'two r 1910-tIC i n i'rnrav a breeding for, the 

cntra] -woerorn, :'oat thnat r'n, ard nchuthrni 'eglon; of' Br11az l are 

smtnucvized. The' fol low) rig cv./alorr wer outo.tanding I n tile 'eap. 
Braz liian tater : Di!;trito .'der~d': I AC 12-8,9, 1ra ema, and Mantiqueira 
Mato Gmrouso: Var iedade 77 and Aipi nzinho ; Minons Geraia: Ai tim Gigante, IAC 
12-829, and lBrmanca de Santa Cataiina; iio Paulo: Brlanca de Santa Catarina, 
Iracema, arind IAC 576-70; Eapirito Santo: Juliao IRoxo, Pao do Chile Sul, 
Veada, and Unha; Rio de Janeiro: Manjarri aund Surui; Santa Catalina: Mirro, 
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AipiII Gigante, and Mandirm Branca; and Rio Grande do Sul:Selected clone MG 91.data on yieldn, agofhomii Qaracteritic ,, and eornpoitJon of' thecar. are provided. (CIAT) 

C,. 14
 
30480 BIJEk'O, A.; FU:Up,,, 
 W. . C. APOSO, E'.M. 8.; DANTA.S,SPi!ecaO de J. .0. 1985.-
to (1nt (, tr6picoo,, , Sti eti ongenotyp',; of casnavain tft le! d I I i" ). tlev ita4(1) :107-116. Pt., 

I3r'ai: I ir d' Enndioca
:;u'n.Ft., E,., 11 fIef. EM-BRA!':;q(tui - . IhIld Ut 

PA, Centro Naclonal de(I ,O; i u 111 ,Ca i Y,d PO:nA ltn::-HA, Pv:I!n ' tt 10' ', 44.3810, Cr'uz dan 

Cno!ivni. (hIOI , 'o
] 

1 I ivO!':,.t ;I (l. IO/l. Itnrw:.t tindtx. Rooti. Foliage.
J frot voduotivity,iwritziY.
 

lPu'irk " ', i' lt ioda , ,! :;l:;va l:etIxtyj:; at, tiie Centro de Pe.quinaqro. cL' I' ', 1i,i d iii, ii 11,I wllJ Fi'r, ir Ih tl. were ereened. 

ad 
I. I .1 ;t yr tht. v,,'i:&dl jiy ;ino."i.,reno'yp)e3;di1o.;y, for, root,;l,t WI. wo l l thi tt;bt)1 , ,'-tv lir ;l v;iri t orj:. 

w1 :,o :1', : , Which war le.n 
. ll ll : w ',2 'larger'than clonet !!, '. *,', ' ., -

. : Il] ' I r

yie Ione:;:,howed l ,rger' roottLi1d t fi ltha ,l', 1,!},t

lalr.f 

a' the :;,'1'ated populatlor, -howediink!t: 0 . ro, l.Iioli
it/; f--, 'opy , aril total plant,CIO nil With ti1 tw ' (at,I'a,

in both y .a:; ,v 

" r La.-, v.,V owed high root wt. , aly 11 l .,j::itige a lta eh vio, acroo-: y!a rn,.,t ti.. :i-l l IIt ,, , y I I II FV( itar Iiol-. (I tha l 
,t li lrr'.t iOnj. in the 3rd yr'a V : thril'v. Ju'ar-r,: t Deverall iar w c.! t !ye :,:he, TT rI mjl , but of,1 
 i, i, v:1, Ior , :1 C11..fi.ild
-- 11- 0 1 a n d CPM 16 - 06 .E.1j i1lt.. I", !' hv ytYi , (i lo ne C11, 11-01 wanh11i l t i ll It,(I : , J l'ttri'l. 

28'' 1 CE'l'l'T '1,TE' HN ' .11 1i A, 1C'i(I'itJltA TR , fCAL. 1982.interInac'oI1;l Inteceambi otii,Ion !, yiu, iI,v itro; aui dad(frter-liatioflrd aadijIutoP Ia!.o xtd ,h
Conrteiddo 1 i I' I tri yaxjva ('laorw:;; ;hlldiotutoriJl unit)."i' fni.t fic Ro(i, , W.1. prudn,i''i6 'illiItiiitielz
0. , F.; eolaborac -
Io,drfr o;;, ,.A.; a'Vt'],,G. 

6n 
Cill , iir) mnia.u ii;-Ittj ' V ir. fl. I ; F I;idi' (,tad 

7 
i 
d. 

o 
oip. color' 5 x cn. ; 1
 . E';: II.
., 


,:al:'
;1v it. T2 2;; 1 ! 1;ht i ',. (GI'I; ,l1 r,". a "tjll aij"I ;II ( i l bJ a. 
The proc a -lua' o w,:,tfor' !,iaWp 1) if' 
 . Ird ael'- i vi nIgCountri. i'i!V uiaVrPmp)amli dl- r kai arimongill det.i.;.. til itit
matearil a ti Iplant 

n:; thitt :hioull be taken with the , iii lililt 1'' ;i el -vvd in the C'i jdiare ilno given.(AS-CIA'T) 

301178 0 3 16DAR- J..-.. ; At N), A. 1141. 1'.i 'ill.0:;detr-rninpjtac(, ti1 ,1 
do coeficjiente :0ca pi ' ! g-nl!to pornIle-ucaO eno r'ecoheavo arldJocn Oil'. )Orogramai deti1'no. (tEIilmation of the coefficientdete- no.ation of gonotypicIrId Fp'enetic 
 for cp-l:
'laVa in nalectionthe ali in "Raeconavo.). Phvit;j programei in1i'a:'

,Sum. Pt., Fn , i.11, P(A 
11i'a de Mardioc t (11():61-71. Plt.,
tljh} , Cent.ro Naj'ional de P'e:quiva
Fruti(caulai, de MandiocaC(xlh 1),:tnll007, I4.3801 e
Cruz da:i Alma:;-BA., BrIanLll] 

Can ava. cel tt';. (Gfa- i c Varizibil ty. ellc Ltion. GCe otypu .productivity. IFojli.,e. lurvwa:iti/riaex. 
Root 

Brauzil.
 

The gonotypic variability of car3sava gemnipa:zim rtgardingagronomic value traits ofwan evaluated to entiloate genetic parameternthe efficiency and to verifyof the nelectlon proce:n. Data were obtained in var. trials 

3 It 



tnder field conditions in Cruz das Aiman (Bahia, Brazil) in 1980-81 and
 
1981-82. A randomized complete block design was used with 4 replications
 
having different fertilizer treatments. Broad genotypie variability for 
several agronomic characters wan observed; thi:i could be explored in 
cassava breeding program.-;. From the Joint analyrin of 56 genotypes 
selected in 1980-81 and later tested in 1961-82, the effects of'year and of 
the interaction tr'eatnent x year, wer"- highly significant for the 6 traits 
studied. Selection percentage of' lei!t; than 15 percent should be avoided 
when selection for root production [::baned on *exptl. observation for a 
ax ogle crop year. 'et exl::ttnce of resxiduAl nenotic varialility among 
genroty [,U selected I n th :t. y' wi: vcr'i f'iei by C:1ti,:it-:! of' the
 

coeffi clent: oif ge[Ioty pi' dt terI-in rII . I ,'rr : ;aial:tIer tte :electioa
 
proees ::. (,AS 
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301167 F'ItDA , W.H.G. ; UtIN', A. 1985. Ariflil:tt '. dade
i- tz:itibi um
 
cult vair1ondI ttinrrdioc;(Alootly:!: o!' t ,i ty in. r'atva iultivar ).
, . 
Iievi:A,''. L.r (1):1'-i'1. urn.Pt.., 13 11.d- !itidiocii i, En., Ref., 
[EBIHAPA, C1'ertro Na, lonal de 1.4u, d( f-irdFI-l't icaultura, Caixa
 
llco: tt!! 907', Cr'uz dii:1 t :- l;,, iQit 
l Jl I 

Ca:;ziav . On ltjVarri. G,'lnctyle:. c i.ctltom.tr o ot. ir luctivity. 
Brn'i Ii. 

The irtabillt ' of root arld toritl Icr'1. p1oductioln of" 11 cc;1;rova cV. was 
,;tudied durring ;-yr 11''' 1979-80, liti0-tl, ind 1981-82) at the C.ntro 
Naolona decPesqr;t d ,- i, Frutculturo it) Cr'rtz dar;Almas (Bahia, 
Ir; ZiI). A CO[1lt-lt'- y r di i t'd det2:c : , 1:1 j 2 Tiler:ed with replicatlonni. 
ir.ter'rction cv. x yr wc: c;gro t arl only for root [prodluction. The crop 
yti':rrs of I('-li ;ill PN'b-Fa, w, ( thl la:t fIvOtrit'l, for' root and aerial 

.

pirt, tr'dot io,rr;,' rivilr T t l r'dent' c, Icrow zt-r'o. The ntability 

Wte ,t; j regric' c, 1 ther'arlretitrI'I; coil:;i6('-('3 'r wi;ii (;Io' ;:,ion c t,1*fJ den ;r a d 

variance of'tint dCrV~i ,. tt''nnr ii,' r't:r'c: icr.. tier,'u' 5t)1tpuree'lt of the 
Cv. :1ioWed t ori t. yield tlipjlolr the overa' I Mearn. ic 'e:nlonn Mor( th;Irt 
coefficerrt vrllt,:; vart'd to 79. hoyt lotv from linear'rI'n 0. 101 1. alcl: 
regresro;arn voried From .ijtl' to ti) .nItAW, origti that the yields of' 
:;tile cv. ha;odgoi 'cdltatlirty . 'irte coufficlenit ot' riateriination were 
appr'ox. 90 perCri L ft tr:ct cv. Whenrll ctabi lity pararleten: were 
con:sid tred, cv. 11GM1210 (Iliulo io:;a), Bi 1411(Variedade 77), and BGM 198 
(Maaina) :thowed hijlir otability for root prodrction aid capacity to 
adapt in lowM yieldinir - eIrr l.crt it was concluded that for tire 
:,!iucton of ctabl cacrnava rv..il 3 ntMAity iararreters should be 
cotntdd rt'd. (AS) 

03 Vi 

27667 .Oiitzidt, J.o.; mtottitno, P.A.; YERtEltiA, A.S. 1985. Mandioca (para 
i r'strla): lAP 12-!!29. 1Cci:;:,awtr 'er' iandrt;r'ial pi:'to:,es): IAC 12-829). 
Agroncenie 3'!1):96. PL. 

Cal;.civa. CuiiiLiva':i. ire r, Ii 'iatI l Irdutr talization. brazil. 

The bCtarnj(i'. id aogioninri ravinrter~'i .tics (i' tirte irrir'oved ,tinrsbva cv. 
JAC 12-829 (to bi uced at: a r';ri 1'01'intdurt1 tti ,urjii'se.r'irnBrazil) 
arc trummairzed. ndin' 0:tte i r productivityOut..t !Arrrrrnter'i : t i it. (39.1 
L/hi in exptl. cart i tintOt ), hi jIer :tilih (:oritclt itd ( oel' toxicirty than 
other traditionol .v. ricei r1 rtdiirtit, i,,r;ved :or coverage (thus 
providing better weed aild t r)il i ool } , Lttiard 'eaitti:;abt iresista[ice 

to CB. Additionally, the r,,ot L ic rind:iape or' 1ih:; v. meet industrial 
,, 
rtxtuiriiert;n r and y e d:i ;i' 11, -rI'.t itt ghirtr than tho:se produced by tho 

currently cultivated var. i vr'rir(ri d Srrt t(itta'rina. (CIAT) 

2 -r 
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30812 NG, Q. 1986. 
Gertrplasm collection and conservation at IITA.

PGRC/E-ILCA Germplasm Newsletter no. 13:33-36. En., [IlTA, P.M.B. 5320, Oyo 
Road, Ibadan, Nigeria)
 

Cassava, Gerrnpla=m. Genetics. Plant breeding. Nigeria. 

An account ia given of the guiviplazm colLeccion at the International
 
Institute for Tropical Agriculture (Nigoria) and the mothods for its
conservation. Of 
 the more than 29,000 accesnrion of 15 crops, 3000 are ofroot and tuber cropa ; of the-re, 2000 are of' Manihot onculenta and another148 of wild Manihot :npp. 'lie di.atributlor of germplaan between 1978-84 to 
the different conti nent:; (over' 50 countrier-) in li!Hted. (CIAT) 

30133 VILELLA, 0. V. PEREIRIA, 
0320 

A..3. ; LOIENZ 1, 1.0. ; VALLE, T. L. ; MONTEIRO,
D.A.; RAWI3S, M.T.B. SCHMIII', N.C. 1985. Comieticao dc clones de mandiocanolecorvdos ear-a nmer;a e Ind!: tria. (Competition among oa ava clones
selected for tarle and ind']jtri al urea). Bragantia 114(2, :559-568. Pt;., Sum.Pt., En., 9 flef. [Eatacao Exsperimntal de Pindamorlranga ba, Inst. 
Agron(r ic, Calxe Posital P8, 13.100 Campinan-SP, B4'a-ill 

Cansnava. Cultivara. Selection. Hoot productivlty. fluman nutrition.
 
lndur trialization. Brazil.
 

lo:e, from 

Ocroings, or', oval uated Cr' root y cld, 


From 1981 to 19,"14, 4(O ca:;2av: derived nveral intervarietal 
and other charactertatics. Four

trialsr were cariled out in Cal ia and (1 in Mindamonhargaba (Sao Paulo,
Brazil) ir, completely randumilzeud block dorigna with II 
replications. Eachtrial had 13 treatmient:;, 3 of th un a,; li ckn. Thir'teen promining clones
 
wer :iei- ted ail ret.oeted 
 igain in another trial at both localities, using
th ::a-' . tolot o, .', Al sough none of the clone:; cutyiel dod the chiecks 
(SE' -- [ di il. ,ln'tarn, 1AC 12-829, and ICA Mantiquelra), 1AC

'U 'le' 70 ri; cvo:r; :;h! 7)", - Ouro do Vale 1ACx 111-18) had good
',,, tr abI th hu:or of aiweet can:;va. A new trial In

i n 106 - 31 t4 ed thi 'lone with other :,weet cit:3rrava vair.; SHT4 .!; _ Gl'aI.c' w; :, cd ick.V;, te:nult: -hiwed that, in relation to wect 
a vt v. pr,.-I tiy !ultivat-d, IAC ,'M-70 presented agricultural and

culir4;vy a'' ,op ;list tr(liteoture, greater productivity,

reala'i:nc to U1 ,' 
 tall rot appiarorio and cooking quality, andYellow Y ,:n A: 

27663 VIELI.A, O.V. ; .EI, (A, A. ;. LOhl:t14: , J.0.; VALLE, T.L.; MONTEIIO,
D.A.; RAlE-S, M.T.B. dCHiMJlUT, N. C. 1985. Mandioca (ar'a mesa): IAC 576-70.
(Cassava (for focl) '[AC 576-70). Agronomico 37(2):97. Pt. 

Cassava. Cultivar.. Identification. Human nutrition. Brazil. 

The botanical and ago"onouiichavie'ttit!.ti oe of tih, fmt;Iru'ved cassava ev.
IAC 576-70 (to b. u :,d a:; food in rroc(zil) are -iunirized. Outstanding
characterJ:.tlor: are i: hig e'' piroductivity (21.14 t/ha) compared with other,traditional food cv. (46 percent ncore than Jacana and 1,90 percent more than
Guaxupl), rearonable re:dntance to CBL, lia:ns cooking time, attractive
external appear;:rnce of rsets, ab:.enco of' HCN, and case of harvest. (MAT)
See al 0233 K23 4 0268 0276 0280 0289 0381
0290 0390
 

G02 CytogoneticB 

See 0232
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30527 NAGASHIMA, N. ; YAMADA, S. ; SAWAYAMA, S. ; KAWABATA, A. 1986. (Factor 

analysis for tht :,'n:;ory attritLuto;; of Kuzoyu puddings by the semantic 

differential method). Japanese Jou'nal of Nutrition 44(3) :131-141. Ja., 

Sum. Er., Ja. , 11 Pof'., 11. 

Cassava. Caninava :;talh. .FoodF prc';diitLo. Ogarnolcptic examination. 

Palatability. AnalyslJ. Ja. pan. 

To inv,:tAi a1te the :ien:ory :aitl'4iutC:i; 01' tioluyu puddings made of several 

k i nd!3 of starch ( 0oiava, potato, waxy Enat:e, ;illd arowr'oot ) , f'actor 

analysoe!3 wore conduct,-a oil the r:iult : of :;e nnory evaluation by the 

semantio ditifforntial iethoid, Which utoed 20 itemn; on appear'iince, 

palatability, ald p:,'efrr'reicu. The jrllile of !1enaory attributes obtained 

by thin method 'Ait-wtd the greatest :,aiillarit.y between e'azi-avli arnd waxy 

maize and then betweeli waxy maie and air'owroot. A :aigin ficant correlation 

tetween the, intenality arid f a 0rot' attr lUt.:; wai:ell:iOt'y recognized 
n !

for the puddirig in trnl )Ir' til- '-t I ig giO:iai r aO, transparency, 

in idiess, ail'ter't,a:tU, and in1'ao'thnax'hL' ii dir i:lted. The 1t fl'ctor' 

to charoterize 'iritna rity o- ':eerlry Atilrlltel 'a:i the ovrall 

preference image and pat.ltabiity, the 2nd0 factor appearance, ald tio 3rd 

factor vilcosity. '"he: total. eonllil t tion ratio Wa:; 80.2 perotit from the 

lot to the 3rd faotor,. From L-,*t,: "I !igific lt difference by tire 

comtri':Olnrultiple betw ri r ;ni each factor, the profile of 

each :Itarch wan !early r'roi T [lw 1lt 1'iactor oIi' -iclerirnoc of 

e(.noiory at.tri hute:; wi:" pal tiability and overl l evaluation, the 2nd f'actor 

apperarance, and the id tter vi cc:i tv. TheI total coltr'ibutlon ratio was 

ipr l'it 'rol the l;i. to tilt 3rd f'aot or:;. From teat:i of' :ignlf'icarit 

diffe'rence by th,' multilip! oo'ocpai'ni:,icu 1 twetan paired i anplen iln each 

factor, it ira:; fouri 

79.5 

tLhiat coaava wa:; pr''err'cd moat ill .alatability and 

overall evaluation, folleowed t,y waxy maione, potato, and arrowroot in this 

order irn the overall eveltati on. (AS) 

0(323 

301171 OTENG-G YANG, K.; MBtACIiu, i. 1. 198/. Changes Ii the a:eorbi Zci d 

content of nome tropical leafy vegetables during traditional cooking and 

local proceasirig. Food them:;try 23(1) :9-1'. En., Slim. Er., 11 Ref., II. 

[CESTAM International, 2 Re:;. Chateau du Cource]le, 160 Avenue de General 

Leclerc, 91190 Gif-Sur-Ivetto, Francu] 

Cao:;ava. Can:n:ava leave; (wogetaite) A';'orblc acid. Coc!ing. Procesolng.
 

Africa.
 

The accorbic acid contorvt of' tr(opicil leafy vogetables (Vernonia 

amygdalina, Pt erocarpr:W oyatlXil, Manithot eseulenta, Xanthoacnma 

nagittifolium, Colocania t,;culenta, and Anaranttus hybridus) and changes 

in the vitmin content during tradj Lional West Afr'ican cooking were 

measured. Cassava a3corbic acid content ranged from 32.9 to 35.0, 27.7 to 

28.1, 18.14 to 22.0, and 5.8 to 7.5 mg/100 g fresh wt. for 0, 5, 10, and 15 

min cooking time. Ascorbic acid los:; dinng cooking i , also recorded. 

(CIAT) 
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30829 TRAVAGLINI, 0324M.M.E. ; TlAVAGIINI,Avaliaeao da D.A. ; AGUIRUE, J.M. DEqualidade 19814.pptottica do coreaicombinacao proco: o'ado.; do tipo desjejumcam tnma bebda em p6 a embaue de extratoprotei n q ul it y d oja. (Evaluation ofof bruaifaot co rea/:ioyLIanItutituto milk propraationo;).do Tnonologa Boletimdo Alz, don'l.> 21d,) :03-5 10. Pt., um. Pt., En., 12
Ref. 

Cao-.1a a. C 1 vtmpC,oi Li o t. 1 -vI V;, I t'. ,-.y'I
 
The protein 
qo olity

maizo 

of' k a t ooJ: (A, oat::
D, oat: , it, D, ric0; C,t, njt F, o, f',;oyt can milk w; 
vi o, and nize ) combined wjthv: i tt,! ly ottrirjtii, PFR i nWinitat 

td t Ihe recently weanodrat:. IJ: t,te, vt "ti n, fat .!!content:: of' e otP, id oatri)ohydrate;ch , ,:WoI I ndlover 80 I ed. IE Valuieu,; of' A,*oreCent thiit I'o th, phk C, and E were 
II wt,'e tlne ttl 

Lhe ;n)cnr t;ooding valuo:;ill it, i tt , ' for D and . 1, V' ! ut. of Ii :;ha;vO t:; that It:VVT'.,ti , t m ilt'!i o:it!nt du'i nyl pivOCto itttat the c Ito i ton U ft,. finai]ltn 1n1di en toif!Il (Ytl :Iiilk iMiptOvId tht ho:]oZ Qf'ta 'o 
Itote it quality 01d ,. (?AI 

3091 WI ol 1 . 1 1 :,v . t d1, tW141 n, , i, wAt tunuoual foods,.Lolidonl, id,'Wij: p l.. 

Cia:i ill to. lit, . I t:v.y I'auctl. ni ted in gdom. 
Tf leit atryt : it-3,, t Il (i " t, ja atio of' eaoava blacuits

Care )i) to ( A 'L : , 'tt tll %ll t ll:imi t]on(C' A'T) : ee i1:;1, 0"11 ,; " 
ate als;o mentioned.

1 0 43 03146 03118 0M, 0I 68 0375 

110? NutI.t ve oi :ot ' ' . In Ilumar:i 

304175 LOOU, A. 98O, 032A
6 Iot itho,6.iin]e do:; diabeto;;r Cente: . (AdV'1Ch tet'Ph acqui:iltionst':: it t topathlo.

Revue ino :tudy ofFr'treai: diabtc3 mellitus).d l .Edoer-irio] oit Clit nilo Nutrt i on27(3) :22-7. et Metaboli.,mel., tir. FI., En-
t'ofn :,:urt 

29 lcf. [Se-rvice tin Modeelte interne,
If !Li , I.
'l .Y, V-3, Abi djan, Cotnu d lvoire]
Cansiavz, 11h1!aT ,f t . Hil:.lalnutr'ition. Etilology. 1htiarn nutrition.
 
Ivory Coa.;t.
 

Diabete:; at ti iomn p0,ed 1a many ,y ndromez;e(inmon ba;ment. with hyperg 
l y ceina aoim]it dtpo tdoparticulaor et i:; often a.iouiatedILA 

e 
withit atitnd at-tozefatcto,:

exogenou; (nltitnly type
et iopati hognu Ie U fctor,, vi'u:;ft:; ZI2 to t( tho 
Tb). Among
 

Norinvulln dependetnit di trott important.thote:n' j , ,ofactor:; extcpt for JII,, 
vela'ted t., cegniou:. and genetictnt'i ,(Mody) lu' 0i1iyet, diaL'bte:v in th1:3 a 'tit jo youniirV 1totir)i i in dei purdtlrit, fartiltin I.h yout: irid ial ditihet.e occurrring

1 'fteniy ociatu,t w lt, Olilotltopailttidteuro'vgetative alcoiol 1I)uni,ph tlullt'itio d(ptIndi r a cn h1YIl:ten.itivityoploid pept ideO; inUct a . to .ndogeniou:ittnke alin-i. Chronichnomohromatonl, pano, eatiti,:, idiopathicatld :;acit endourin: dig;eaediabte' MltIti tU!, 
aift unrc'cquetit catu:cs oftritlonal tilaL .te (PFCseems ryndrome andto t l'it "J" diabetes)vely Iilpotltant in I;c Ito peti countriesundernutrition and relatedtnd tote;: iova. Extrman ina;uliti rtn :3i.aneo :;yndromesexeeltiont1y are'ivlWv(id Into dtiab.tes ptathogeny. (/IPb) 
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0327 
30468 TEUSCHER, T.; BAILLOD, P.; TEUISCHER, A.; ROSMAN, J.B. 1987. Absence
 
of diabetes in a rural West African population with a high 
carbohydrate/cassava diet. Lancet 1(8536) :765-768. En., Sum. En., 26 Ref., 
I. [Dept. of Pediatrics, Hopital Cantonal, Univ. of' Geneva Medical School, 
1200 Geneva 4, Swtzerland] 

CassaVa. Diabetes. Hnlualn health. Human nutrition. Etioiogy . Togo. 

Of the 1038 inhabit ants of the Wot African village of Agbave, 1028 (99 
percent) and a random s3amplc of 353 (12.4 perce-t) f the population of 
2850 in Kati another Went Airrlcan vil lage, were screenod for diabetes. 
Alfso recorded were their anth ro pose tri c doita, dietary habit.,, possession of 
antibodies to malari a, and rerim Ig, corron. About 85 pertcrt of' the study 
population con:rrmed canrava roots at 1,cant once a day. The mean (SD) 
capillary r'cndom blood gliucose corii. was 15.1 (1.1) mtol/liter, In men and 
5.1 (0.6) in women. The rican (SiP) body mt;s index war 20.2 (1.8) in men
 
arId 20.7 (2.3) in wrmen. 'II,: mean blood glucone war -imilar whether
 
rari;ava war con:un,:rd once daily, more than once daily, or, ler,--r than once
 
daily. None of' the 1381 cribjet:; examined had dia[et,es. 'Di: finding
 
rrrr,4lr Iz a hitj rar'otydr.ite/earavaintake of a mean
that (811 percent 
daily riupply of 1l CalorIorI,) combirned with a low pr'otein consumption (8 
percent. of ralori' supply) doe rio t cause d'ahetet. This does not support 
thie Wor'ld Health Or'ganilration hypotbesi that malnutrition-related diabetes 
ymi:t:, at. least not in th 2 We:st Afr'ican rural population. (AS) 

803 Animal Feeding 

0323 
30563 BAItRI, S. 1984. Kadar tiosianat pada kambing dan kemungkinannya untuk 
menduga keiacunan nianida. ('hiocyanate coneentrations in blood of goats 
ftd cassava). Penyakit Hewan 16(28):207-211. En., Sum. En., 10 Ref., If. 
[Halai Perelitian Pcnyakit 1ewan, ogor, Iridonesrial 

Ca: ava. Tox oity. Tblocyarnate. . Innma] health. Goat:;. Indonesia. 

i'he rarng.; (, SN level:; in era from 1 goat: ; eoi L-ring a :imall amount or 
.rc cr;rnava leave: war. a.9-7.1 ii erogramr:!ml and the moan 4.2 miorograms/ml. 
,(! .evel; for' 97 goat t.a idway:; consumed leave ranged from 6.7 to 34.0 
ci r'r'orr'/ml, nid the mean waru 111.1 m crograc:;/ml. Increased SCN levels 
w, r 'aid tedt 20 rilirn after eattrig bitter, cassava leave:,. SCN levels iii 
'cr4wp: o' gut: that coramled the :;ie ration :rhowed little varirtion. 
]a 2 I r ;ar; of cyanide poisonLiirg of t goat, the diagnosis can be 

Ira du by I ' r nrri; the ;rori S I lvel of the ani ini ]. (AS) 

0329 

301121 BLhO''/. .; V'ANA, i. i' E * SANTOS, E.C. DOS; BAPBOSA, R.B. 
1916. Handioea e derivado eir raeo: de 3uinor; em eiescimento-terminaoao e 
rua influezcia na compo::iao drr'.-Jo! L;ruxoS do toucinho. (The effects of 
casava and carsrava by-product: iin i viowing-f~. iiiing pig rations on the 
fatty ici d ompor.ition of pork rat). Arquivo Braileiro de Medicina 
Veter'irnr'ia e Zooteenia %8(6).,Sum. Pt., En., Fr'., Es., 10 
tef. , II. [E:;cola de Veterirnaria da Univ. Federal de Minas Gerais, Caixa 
Portal 567, 30.161 Belo Iloironte-fG, Era:;iI] 

Car3ava. Swine. Feeds and feeding. Calcav flour-. Cassava meal. Animal 
nutrition. Substitutes. Brazil. 
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A comparative study was carried out in Minas Gerais, Brazil, to studyeffects of replacing maize thein groeing-finishing pig rations with CF, driedground cassava roots, and CM, at levels of 50 and 100 percent,acid composition of pork on the fattyfat. A randomized exptl. design was used with 7treatments and 3 replicates (14 pigs/group for a total of 84 pigs). Myristic
acid content was low 
In the treatment with 50 percent CF and palmitic acid
increased in 
that with 100 percent CM (P equal 
to 
or less than 0.05).
Linoleic acid decreased in treatments with 100 percent CF or CM and in the
check treatment (maize), but increased in the 50 percentcassava root treatment (P equal to or less 
dried grousa 

detect variations in the compoition of fatty 
than 0.05). It wc- difficult to 

acids present in smallquantities In pork fat when using GLC. (AS) 

30851 CARVALHO, 0330V.D. DF; SILVA, A.T. DA; CLEMENTE,suplemuntacao E. 1986. Efeito dade racoes a base de camfubS feno da parte a6rea de mandiocaem alguns parametros nutrcionais de ratos. (Effect of supplementingmeal-based rations cornwith hay from the aerial parts of cassava on somenutritional parameters of rats). Revista BrasileiraPt., Sum. Pt., de Mandioca 5(l):77-82.En., 9) Ref., 11. [EPAMIG, CaJxa Postal 176, 37.200 Lavras-
M10, BrasIfl] 

Cassava. Foliage. Forage. Nutritive value. Laboratory animals. Brazil. 

The effect C' su[p]CMentirlg cor., meal-based diets with increasing levelshay from the upper 3rd part of the ca:sava canopy (0, 10, 15. 20, 
of' 

and 30, 40,100 percent) on the nutritional characteristics
A caaein check ration wa; 

of rats was determined. 
!rcluded. Results indicate 

best level of supplecentation; rats hcd 
cassava hay was the 

ls n that 20 percent 
better wt.gain.* and hioier food efficiency ratio values%. Levels above 20 percentcaused harinful effects: with 30 percent rat wt. decreased, at 40 percentwt. loss occurred, and at 100 percent animal death. (AS) 

0331
285148 CENTRO INTERNACIONAL DE AGRICUILTURA TROPICAL. 1983. La utilizacl6nlas ralcesi d- yuca deen la ali.,!ntaci6n do cerdon; unidad audiotutorial.(Ut-lization of casrava roots in swine nutrition; audiotutorial unit).Conter-do cientifico G6mez, G.; ValdivIeso G., M.; producei6n Fernandez 0.,F. Call, Colombia. 37 diap. color x5 5 m. ; 1 cassette 19 min.; gui6n

12p.; gula de estua.io 20p. Es. Ii.
, 

Cassava. Roots. Uses. Feeds and feeding. Antrmal nutrition. Audiotutorial. 
Col ombia. 

Precise information is presented on the composition of swine rations, basedon enstled or 3un-dr ed csP.rava roots, and on amounts to be given accordingto the growth stage of t;he animals. (AS-CAT) 

C332
301470 JANSSEN, E. 1981. Ergebnisse richrjahriger Untersuchungenimportierten Finzelfutteritteln von 
auf chlirierte Kohlenwasserstoffpesticide.(Results of analyses carried out for several yearshydroaarbon to detect chlorinatedpencide, in animal feeds). Landwirtschaftliche Forschung34(3):81-87. De., Sum. De., En., Fr., 4 Ref. 

Cassava. Cassava meal. Feeds and i'eeding. Legal aspects. Analysis. Federal
Republic )f Germany. 

From 1976 to 1980, 
1795 samples of imported animal
cassava, were analyzed for 
feeds, including

chlorinated hydrocarbons. Of the samples, 8.5percent showed residue levels of 
I or more pesticikes above official
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German tolerance values, wherva another 7.6 percent was contaminated with
 

50 percent of the threshold values. 
 Of these samples, most contaminations
 

were caused by DDT. Main suppliers of highly contaminated samples were
 

followed by Asian and African countries. The
countries from South America, 


results show that future control of imports is necessary for the animal
 

feed industry and agriculture. (AS)
 

0333 

29145 LONGE, 0.G. 1534. Effects of* inoreasing the fibre content of a layer 

diet. tritish Poultry Science 25(2):187-193. En., Sum. En., 33 Ref. [Dept. 

of Anirvil Science, Univ. of' ibadan, Ibadan, Nigeria] 

Cassava. Diets. Poultry. Cortex. Cassava s;tarch. Fed:; and feeding. 

Nutritive value. Animal rwtriftion. Nigeria. 

The fiber content of a basal diet fed to laying hens was increased from 

149.2 to 218.6-2Q2.3 g/kg by the inclusion of various fibrous farm wastes 

and by-products at 200 g/kg diet. The flbrousi ingredients; lowered the ME 

of the basal dieL from 11.82 to 9.31-11.21 Kl/kg. Utilization kg food/kg 

egg) of the basal diet wa: not iigificantly d~i ferent from values for 

diets conLLni ng maize cob, ca:ssava, (peel or search), or maize starch 

residues. The di t containini maize cob supported a performance similar to 

that of the basal diet, despite a io',4er energy content (10.08 Mil/kg). Diets 

containing ecwea snell, cazswsava peel, or Lawdust, with lower energ' 

cortens, and those containing maize starch residue, palm kernel meal, or 

dried brewers grains, with 1!ig er energy contents, wer's not as good. The 

diet containing casL;ava s;tarch residue supported similar eLg production to 

the basal but e-g iize was, si.ler. lnclusion of some of the fiber, sources 

caused slight decreas esin yolk cholesiterol, although this could not be 

correlated with dietary fiber content. Additional dietary fiber caused 

niligit increase:s,; in glzzaid wt. but. this was; also not simply related to 

dietary fiber content.. (AS) 

03314 

30157 NAHDI , S. NUSHA111, M. 1986 . Studiers on the incidence of' Rhi'.opus 

and its toxfin in cattle feed frcm Andhr a Pradsh, India. International 

Journal if Tropical Plant Di sea!se' 4(1):85-91. En., Sum. En., 1u Ref. 

Cassava. Rhizopa.s; stolonLfer. Hhi sopus nigri cars-. Cansava flour. Cassava 

chips. Storage. India. 

Rhizopus stolord'er and R. nigr'ican; wi-r! frequently isolated from mixed 

feed samples (obtained from large- and smal,-scale manufacturing units) 

stored in gunry bags and also from their ingredient., particularly CF and 

cassava chips. Rhizopus toxin wm identified and recorded for the 1st time 

in India itt Rhizopus-infested samples. 'Tie usual storing structure (gunny 

bags) should be avoided or' in case of rise, stored at lower, temp. (below 22 

degrees Celsius). (ASI
 

0335
 

30548 PAi)IIA(ATNE, 5. 19814. Ensiling characteristies, digestibility and 

palatability of tropical grasse as affected by growth stage, chopping 

length an additLveus. Ph.D. Thesis. Blackaburg, Virginia Polytechnic 

In.-tituic, and State Univer.sity. 125p. En., Sum. En., 95 Ref., If. 

Carisva. Cassava meal. U.es. Feeds and feeding. Silage. Analysi". Sri
 

Lanka.
 

Research was conducted in Sri Lanka to study the effects of growth stage,
 

chopping length, and additives on ensiling ciaracterIstic3 of Panicum
 

maximum Ecotype-A arid NLA-21 (Pennisetum purpureum x Pennisetun americanum). 
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In the Ist ntudy, the forages were harvested 1, 2,chopped, and enslled in and 3 wk. after growth,mall lab. silos alone orCoconut with adoitionBoil meal, and formic acid, of CM,
Cutting grass(P less than 0.05) at I wk. increasedacetic and lactic 

Addition of CM and 
acids of silage, compared with 3 wk.coconut oil meal 
increased (P less than 0.05)
acid and decreased lacticless than 0.0Lcompared with 

(P p11 and acetic acid of silage,the control. The effects were greater for CM. (AS (extract)) 

30586 RAHARJO, 0336Y.C. ; CFEKE, P. R. ; PATTON,Evaluation N.M.; SUPRIYATI, K. 1986.
of tropical forageu,: and by-product feeds
1. Nutrient digertibility for rabbit production.and effect of heat treatment.Rabbit Rea-earch 9(2):56-66. En., 154 hef. 
Journal of Applied

[Rabbit llesearch Center, OregonState rdiv., Corvalll:;, ON197331, I1SAI
 
Can:nava. iabbit:;. 
 Domeitic aol ma]:. l:;ae . Forage. Digestibility.feeding. Anim-il Feed:. andrnuvi ion. lndone:i a
 

Tropical 
 foragp,, i ncludinog woody lca:nava gume: , nonwoody 1efgumes, grasnes,top;, weOre evaluated andan: rabbit feed:; asdigestihility. to nutrient contentThere wore anddraratic differo,.cesprotein and ener Vy in the digestibility ofbt tween tropical I t en, and grasses.crude proteiri, Cassava tops hadgroa:; energy, ;And crude fiLt:r comparableSun drying. and to woody legumes.:team pelletin;
forages, except 

di:d not change the composition offor a conniderablc theincrecane of' neutrdCalliandra detergent fiberand ca:inavi top:z. Most inof the grassessources were almost uselessof nutrimert::. asit in nugto:rted that tropicalwith grass be supplementedconcentrate in ilet,:1 for rat itso. (CIAT) 

30302 RAVINDRAN, V. ; 0337KORNEGAY, E.T. i PAJAGURU,Cassava leaf' meal 
S.B. ; NOTTER, D.R. 1987.a:; a replacement for coconutJournal oil mealof the Science of Food in pig diet. 

24 Ref. [Dept. 
and Agriculture 141(1):45-53. En., Sum. En.,of Arimal Science, Urv. of Peradenlya, Peradeniya, Sri

Lanka]
 

Cassava. Casavi, meal. ,eaveni. Feed componerits.Diets. Digestlbility. Feeds and feeding. Swine.tetaboli:zn. Food energy. Protein content. HCNcontent. Animal nutrition. Sri Lanka.
 

Two feeding trials 
were conducted to evaluatecoconut CLMai a rc,1acementoil meal for(COM) in tropical pig diets.(initial wt., 14.5 In each ial , 36 pigskg) were fed diets containCLM/kg, subatituted ;g 0, 133! 267, and r00 gfor equal amo',.,c; (wt./wt.,protein banal f COMin a 179 g/kgdiet. An extra-period Latin2-wk. periods wan used. Av. 
sqrare changeover design withdaily gain and 'eed efficiencywhen diets containing 133 were improvedg OhM/kg werehigher fed, which may be attributedlynine content to theof C10. Daily gain and feeddieta efficiencycontairing 267 of pigs fedg CLM/kg were similar toperformance of pigs those on the basal diet. Poorfed the !490 g CLM/kg diets mayenergy be explainedcontent and the presence by the lowof antinutritionaland tannin, factors, such as cyanidein CLM. Two balance trials were conducted(initial wt., 37.2 kg). using 16 barrowsApparent digestibility coefficientsenergy, protein, for DM,cell contents,

derresned, cell wall, and hemicellulosewhereas those for wereash and ligninsubstituted for COM. 
were improved an CLM wasThe data indicate that cassavautilized efficiently, leaf protein isalthough other nutrients in CLM are not as digestible
as those in COM. (AS)
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0338 
30801 RENUIKARADHYA, K.M.; VARGHESE, T.J. 1986. Protein requirement of the 

carps, Catla catla (H1amilton) and Labeo rohita (Hamilton). Proceedings of* 

the Indian Academy of Sciences 95(M):103-107. En., Sum. En., 15 Ref., 1l. 

[Univ. of Agricultural Sciences, College of Fi-sheries, Mangalore 575002, 

India] 

Cassava. Fish. Uses. Feed constituents. Animil nutirtion. India. 

In order to deterviine the optimnu protein requi rel,.tnt in thc feeds for 

Catla catla and Labeo rohita, i:ccaloric pci Ited fe d:; runtaini rg 20, 30, 
410, and 15 percent protein were formulated using caseiln as tne main source 

of protein; )ther ingredients were rice brll, grounrdnaut oI treal , ca:rriava 
powder, cellulose, arid mineral s. Ca:sva powder wai rcliuded at -8.70, 

18.00, 6.70, and 0.78 percent, rc:.;p. Th- best growth of C. C tla and L. 

rohita was observed when fed on feed; contri rrinp 30 piernt protein and 

poorest when fed on the feed contaiui ig 15 nercCnt .trtel . The results 

revealed that the protein requir nert of Lk,!h C. oatli and I.. rohita was 

around 30 percent. it al: indicated that nl"ore thn thu Optimum level of 

protein in feed.- hoc an advrc:.e effect or] the pr'cwth of the speciee: 
investiuitedJ. (A.)
 

0339 
306600 hOD'I JlGEZo. , A. ; VELF7 C. , 6. 1987. La yuca, alt errati va cnerg6ti ea 

para 1, a1 ntzai 6n bovina. (Ca!ssnaw, an ner'gy alternative for' bovine 
nut ri tio ). Cebii 19(239) :16-18.20-21. E.;., I1. 

Ca:ssva. Cattle. oot:.;. Feed: and feednug. Ard a'. nutrition. Colombia. 

A literature review on the ure of' ca:7:r-va a:; ai alternative energy source 

in livestoek fe eding, with particular referenoe to it.i ceombination with 
other' feedtuffs , i3 given. Prefe rred vi. in Colombia arid tneir 

corresponding yields are listed. Studier indicate that dehydrated cassava 
can partially substitute maize in poultry rzations and can replace maize as 
an energy .upplment. in rations for, beef cattle in the tropics. Dehydrated 
cassava and cocra hurks ave ]ightly superior to in milk production in 

the trof-cs. Furthermor'e, the N in urea I:: more efficiently used by rtmen 
iercorganriris for' arino acid and vitamin sy ntfhesi.;, when tfre enrgy source 

is starch. The advantages of partially replac ng ;uar-arie molasser by 
cassava, in vr'ious f'eed combinations, are discussred. (CIAT) 

03140O 

30536 SCAPINELLO, C. 19811. Utilizaao do fens de ram de mandioca na 

.limentaoao de coelhon em creseimento. (Use of car;srava branch hay in 

growing rabbit rations). Te'se Mestrado. Lavrar , Minas Gerais, Escola 
Superior de Agricultura de Lavras. 80p. Pt., Sum. Pt., En., 51 ef., Il. 

Cassava. Rabbit u. Forage. Foliage. Feeds arid feeding. Digentitllity. 
Nutritive value. Ardmal nutrition. Brazil. 

The digestibility of hay made from the upper' 3rd of the canopy of 

15-mo.-old plants of cassava vr. Mantiqueira was assessed in growing White 
New Zealand rabbits. Tire performance and several carcass cfaracteristics 
of the rabbits were evaluated. In the digetibility trial, sixteen 
50-day-old rabbits were kept in cages in a randomized 2 x 2 factorial 

design (2 rationsi x 2 sexes), with 8 animals/treatment (1i males and 2 
females). Each animal constituted a replicate. Apparent digestibility of 

DM, OM, CP, crude fiber, and crude energy coeffielents of cassava hay were 
41.29, 41.95, 43.72, 33.77, and 36.63 percent, resp. Sex had no effects on 

the digestibility of cassava hay. Results showed that the hay made from 

the upper 3rd of the cassava canopy has a substantial nutritive value for 
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rabbits. To verify the effects of the levels of cassava hay in the rations(0, 10, 20, and 30 percent) on performance and carcsa characteristius, 32White New Zealand rabbits, 50-70 days old, were allocated in a .andomized
block design pet sex, with 8 animals/block. A 4 2 factorial schemex(14 rations x 2 sexes) was used witn 2 replicates/block. 
 Each animal was a
replicate. The inclusion of cassava hay did nt cause any significant

effectn on performance and carcass characteri:t:- . A tendency was
observed, howfever, of better performance in animals fed with rations
 
containing 20 percent hay. (AS)
 

0311
30807 TAYLOr, J.A. ; PAHTRIDGE, I.G. 1987. A note on the performance ofgrowing pigs given diets containing monroc. Animal Production 
44(3) :457-1459. En., 8 Ref. [AFRC In:lt. for Grassland & Animal Production,
Church Lane, Shirnfield, Readin RG2 9ao, England] 

Ca:sravA. Pellet:;. Swine. Fattening. Feeds and feeding. Animal nutrition.
 
United Kinjgdom.
 

The resul are prenented of an expt. with 14 isontrogenous
isoenergpetio diets (0, 150, 

and 
300, and 150 g canjava/kg), fed to 80 pigs in20 repjlicate:;. In a :eparate trial, P groupn of 8 pigs (2 groups for each one of the 11 diets) were fed dry pell-tod diets ad libituM. There was noevidence of digestive di:;orders or other health problem:; in any of theexptl. animal, . or the pjgv fed ad libitun, there was ar. apparent


decrease in both av. daily 
 food and av. daily gain at the level of 450 g
casaava/kg (without statistical analy:ss). The 
 only significant

differences in c rcass meas;urements between treatments in the restricted
feeding trial 
were those of drej.asing proportion, although there wac
trend with increasing levels, of cassava. There appeared to be 

no
 
no loss inper'formance or carcas: quality with cas;sava levels up to 300 g/kg in thediet. With greater amnunts, food intakes may L reduced in ad libitum
 

feeding, with a re!;ulting losn in performarce. (CiAT)
 

034230578 WEE, K.L.; NG, L.T. 1986. Use of caasava as an energy source in apelleted feed for the tilapia, Oreochrcnis niloticus L. Aquaculture and
Fisheries Management 17(2):129-138. En., 
Sum. En., 30 Ref., Ii. [Asian

Inst. of Technology, P.O. Box 2754, Bangkok 10501, Thailand] 

Cassava. Roots. Fish. 
Nutritive value. Feeds and feeding. Dietary value.
 
Animal nutritJon. Thai land.
 

The nutritive value of casn'ava as an energy source in a pelleted tilapia
diet was asses:ed. Four isonitrogneous diets containing 15, 30, 45, and

60 percent cassava were formulated and fed to groups of Oreochromis
niloticus for 
10 wk. 
Good growth and food utilization efficiencies wereobtained with all diets; there was a trend of improved growth and foodutilization with increased cassava incorporation in the diet although there were no significant differences (P less than 0.05) in food conversion
ratio, PER, or apparent NPU between the exptl. diets. No nutritionally
related pathology was observed in fish fed hig cassava levels. Increasedincorporation of cassava led anto increase in the carcasz fat content
although it was within the acceptable limits for tilaria. Phytoplankton
growth occurred it all exptl. tanks due to the fertilization effects ofuneaten feeds and feces as the water within the exptl. tank system was notexchanged; the contribution of phytoplank-ton to the nutrition of the exptl.
fish was not quantified but was considered to be min. since the
phytoplankton biomass was approx. an order of magnitude less than in
fertilized systems. (AS) 
 See also 0249 0267 0393
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H04 11CN Toxicity and Detoxification 

0343 
B.; EASWARI AMMA,C.S. 1987. Bitterness in30134 SUNDARESAN, S.; NABMISAN, 

cassava in relation to cyanoglucoside content. Indian Journal of 

Agicultural Sciences 57() :37-40. En., Sur. En., 6 Ref. [Central Tuber 

Crops Research Innt., Trivandrum, Kerala 695 017, India] 

Cassava. Bitter cassava. Cyanogenic glycosides. HCN content. Boiling. Solar 

drying. Cultivars. Palatability. Roots. Cassava roots (vegetable). 

Processed products. Oroincleptie examination. India. 

In a setnry evaluation of 38 cas;ava strains- bitterness wa:; found to be 

related to cyanoglucoside content. The cyanoglucoside content ranged from 

320 to 1100 microgram:; .yanide/g in the very bitter tubers, and from 27.5 

to 77.5 micrograms eyini de/g In the nonbitter tubers. Boiling in water for 

fresh tubers and sundrying for 6 h reduced bitterness 

and also reduced the cyanoglucoside content. When very bitter cassava 

tubers (glucoside content 410-1100 micrograms cyanide/g) were crushed and 

sundried, the nampl es became nonbitter and cyanoglucoside content was 

reduced to very lcw level (6.9-16.7 microgramns cyanide/g), indicating that 

bitterness is a)ssociated with the cyasogILuCoside levels in cassava tubers. 

(AS) See also 0250 0271 0328 

30 mrin and cru:shing 

100 PROCESSING, PRODUCTS AND USES
 

101 Cassava Starch and its Properties 

03 44 
30598 CEREDA, M.P. 1987. Alternativan de uo industriais para amido de 

mandioca. (Alternstive indu:s trial uses for' cassava starch). Botucatu-SP, 

Brashl, Unlver:sidade Estadual de Sac Paulo. 22p. Pt., 26 Ref. Trabajo 

Nacional da Mandioca e Derivados, Paranavai-PR,presentado al lo. Encontro 
Brasil, 198". 

Cassa<lva. Cpssava starch. Uo es. Analyni:;. Composition. Modified starches. 

Processing. Brazil. 

starch are analyzed and discussed. 

Chemical, physical, and organoleptic properties of' thin product are briefly 

described 

The potsiibiition offered by cansava 

and its different uaes are mentioned. The various procedures 

kised to modify starch are detailed, including the us:es and characteristics 

of the end product. A table in included with the functional properties of 

cassava starch pastes compared with other s3tarches (maize, waxy maize, 

high-amylose maize, sweet potato). Recommndatiorti include a publication on 

to~e character'istics of casnnava products and their' option for' 

industrialization and :ooLm-.ialization, as well as surveys on 
situation of selectednontraditional cassava products and on the current 

procuet-. Pilot projet-s should b,- establi:shed next to the factories. 

0345 
30585 TWUNzE, m.o. ;NNOlIMmn., i.A. 1986. An evaluation of cassava starch 

a., a gelling material for' electrocherrical salt bridges. Starch/Starke 

36(6) :193-1911. En., Sum. Er:., Ve., ! Ref., Il. [Modibbo Adams College, 

Univ. of Maidugiri, P.M.B. 2076, Yola, Africa] 

Cassava. Cassava starch. Gelatinization. Industrial starches. Nigeria. 
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Cassava starch was investigated for its potential use as a gelling materialfor electrochemical salt bridges. Different electrolytes, KCI, NH4, andNN4NO3, were mixed with the starch 
and the resulting voltage of a Zn-Cu
Cell in which it is used as salta bridge was measured. The observed
voltage agreed with the theoretical voltage within 3.6 percent error. 
 It
was observed that the starch and ammonium nitrate electrolyte produced abetter blend, gave more reproducible value-s, and has the lowest resistanceof all the other eleCtrolyte--tarch mixture,;. (AS) 

034630153 KUME, T.; TAHUMA, N. 1987. Change in digestilllity of rawgamma-irradiatLion. Starh/Ltarke 39(3) :71-'74. 
starch by

En., Sum. En., De., 15 Ref.,Ii. [Takanaki Radiation Chemistry Research Entablishwient, Japan AtomicEner y Research Inst., Takasaki , Gunma 370-12, Japan] 

Cas.sa4va. Cas.saVa s tarch. Dies3tlbiIty. Analyvi:;. Japan. 

Irradiation effect on digesition of raw starch by glucoany.ase has beenlnve.itijrWted a:; a i~isi research for application of* radiosterilization
uncooL,'d onstarch fermentation. The digestibillty of' raw cassava starchdecr eased with a'I increase in done while that of other starches suchwheat, maize, :sweet potat as , and potato were little changed by irradiation.Casisava starch granults coagulated by irradiation and were sedimentedrapidly in us;penslon. The coagulation of' irradiated cassava starch
granules can be dispersed completely by ultrasonic 
 treatment.resultsj Theseslhow that the decrease in digestion of raw cassava starch dependson the coagulation of starch granules but other factors also contributebecause the recovery of digestibility by ultrasonic treatment wascomplete. (AS) See als o 0322 

not 
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1730584 AKEREDOLU, F. 1987. Shrinkage in dehydration of Manihot utilisimaand Dioscorea rotunda. Drying Technology 5(M):107-128. En., Sum. En., 15Ref., Ii. [Dept. of Chemical Engineering, Univ. of' Ife, Ile-Ife, Nigeria] 

Cassava. Dioscorea. Drying. Analysis. Statistical analysis. Laboratory

experiments. Composition. 
 Nigeria. 

The shrinkage in dehydrition of 2 Nigerian root crops, Manihot esculentaand Dioscorea rotunda, was in, estigated. Samples of each foodstuff weredried with hot air, and the surface areas and MC of the products weredetermined. Surface area of both foodstuffs decreased steadily during thedrying period; the area at equilibrium MCwas about half the initial value,depending upon the drying-air conditions. There was an indication that
some rupture of the internal structure of the foodstuffs occurred 
duringdrying. Data foundwere to be adequateiy represented by a uniform dryingshrinking model in which the decrease in vol. of the drying sampleassumed to be equivalent 
(AS) 

is 
to the vol. of moisture removed. 

03418
30045 ANKRAH, J.A.A. 1982. An assessment of the traditional methodsstoring cassava. B.Sc. Thesis. Legon, Accra, 
of 

University of Ghana. 73p. En.,
Sum. En., 28 Hef., If. 

Cassava. Storage. Roots. Technology evaluation. Deterioration. Timing.
Organoleptic examination. Starch content Palatability. Ghana. 
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A study was conducted to assess the traditional methods ured in Ghana of 
storing cassava. Three methods were used: (1) reburial, (2) reburial using 
straw, and (3) blanching followed by reburial. Var. Auram an;ia (a 6-mo. 
var.) was used. Physical charateri:;tics of' the root-- (during the storage 
period) were a terms of' primary secondaryJ:;-es'ed and deterioration, 
preence " ,hit fungal hy rhae ( Fume Ii gnons,) , mol di and fungi, cuts or 
brui ses. 3 ii_,noeptiC teait:3 on color, texture, flavor', and ;weetnen s of 
roots were done dusirg the storage period. Starch contnt. and MC were also 
determined. Evalietion: rsar o wk. andwere ried uuL afta'evely of' ,torage 
the renult anolyz-d u-ing anal ys ii of varlance. (a:ul t!; from the 
crganol ptl: t t::.,howed that 1kith the tyle of :;torage :1ye (treaticint) 
and the steTar . period had : gnitfi-ant effect: on color, flavor, and 
:;wefl:tn!:: o!' : amp , Although the ty pe of treatment affect-d the texture 
:Agnificontly, the : ptogie did not . Mthod 2 hod the lunger:,;-.riod torage 
ur'ied (, wk.)I, fcllwed by rl:tho, : t(w-bk.) and 3 (" wk.). }tenult l from 

:st.arch aid mristur-c dctet-rn'i 10tton:' :towed on irver:u r-lationi.ip kItween 
thue a:ia Gl:eIroil ly thter wi: a i: e ill atar di content confirmed by 

tiJe :' of t t'tlnt" ::he t;i; (frr; t ;tit- [,ariel) . (Aa ) 

20811 AITIASAMIUNNA, P. ; (CMCHAI, P. ; EUi-,RFEC', A., AbIhJAfIYA:Atl)NG, S. 
1987. Production of fuel ethanol ca:;ava. MltCE N Journral of Appliedit'i:;1 
Mierobiology and Biot,:(hnooka ' "(-): 135-1i . En., Sri . Fr. . En. , 2 
Rof. , II . [Thailatd Inst, oft r111ti 'i, , Ti -brni) egical licti:r'cth, 196 

!hahonyrothil iuad, Laiigkak 109(0, Th;,!1an 

Cal:;nav:l. Ethanol . [: iait t o ; ] ;1 !,nd. 

Ethanol p-trtdu(tcrll n iIfrt ivt.r- l rout 1u:ri g a lcw-teli[., proeas was 

evaluoted on , ijilCt- Ilnit a;cal e. The appli cation of' low-tmp. cooking to 
ca:3::avz1 : i whd by a duial erlyme action r'esi:1ted illan -thanolCt;,t1-
yield colelarable with t.o,t t a traditional hijgh-' emp. cookirg process. 
Pre!;nurized di :ta ilatio gave , ;Lati:;faictory recovery efficiency of ethanol 
but wa:: slightly lower- that, that obtained from atmo:;pheric pressure 
di:til lation. Over t10 perce nt of the normal iteatm con:;inption wa:; saved by 
adopting the i cw.-t-mp, cooking arid p;ro:urized dintillation ry:tems in the 
eassavo-t-ethanol I rvc-ue:.. The yield of arihydrou:; ethano ',aried with the 
;Lar'ch content iri frit:h ea nst.v: ot: ..nicia:- in tie range of' 185-200 

0350O
 

30403 CARVALhO, V.P. PH'; CHALFOUN, o. ;4.; JUTE JUNIORi, E.'.C. 1985. M6todos 
de armazenaIento na con.ervvauio du ia ze:;de rindioca. 1. Efuito da 
ambalagem do polietileno e lerri'aglnrido a::::oci ado;a L-torsntos quImieos; 
nas deterioracoas p6a-colheita e qualidadu don ralzei:. (The effect of 
storage Int-thod.on fresti ca:;:avo root prenervatiol. 1. Effr'ict of ackirig in 
polyethylentog: and moinst -;zwdunt , a nl iated with d ehlJcal t'eatments, 
On post.hr vent deterioration and quality of roots;). Revinta Braaileira de 
Mandioca 1(l) :79-85. Pt., urn.Pt. , Ell. , t Hef. [Emprena de Peaquina 
Agro pecu~ari de Mi a:- Gerais, Cal xi Postal 176, Lavran-MW, Bdrul11 

Cara~ava. oot,-. St-)'age. Packaging. Deterioration. Timing. Analysis. 
Brazi I. 

Root:; of' ca:ssazovo cv. Mantiqueira were packed in polyethylene bags 3nd moist 
sawdust after treatment with 0.6 percent maneb, 0.25 percent ascorbic acid, 
and water for 5 rsin to deterine the effect of these treatments on 
physiological (PD) and microbiological (MD) deterioration and quality of 
cassava roots. Polyethylene bag treatments had the best PD control. 
Treatment with 0.25 percent ascorbic acid and 0.6 percent maneb decreased 
PD in packed roots. Packing, in particular when a;sociated with 0.6 

I 7 

http:r-lationi.ip


percent maneb, delayed the beIginning of MD.and quality until Roots showed good cookability27 days -after, harvest for' polyethylene bags 21 daysmoist sawdust associated with ascorbic acid and maneb; 12 days for moistfor 
sawdust wlthou. chiertical treatmerlt; and 5 days for, nonpacked roots treatedwith maneb and water'. (AS) 

285511 CENTRO 03b 11PE ACIOI. i.:AGRICULI''UIA TROPiCAl..
'alee, s de y 

1983. Alinacenamiento defr'!oc nidd, 

roots; audiotutoriZI 


,cs; di tutoriai . (Storage of fresh cassava
Unit). 
ContunidociulitficoFernindez 0., F. (':1i, ('1o]L i 

Wheatley, C. ; produccifn
.$'; dip. color 5 x 5 on.; 1 cassettemin.; gui6n 1lp.; 36

d, to:turtidi, E.I'., i I .
 

Ci':'-ava. BoLt: .
 tor rg( [ t rioo:tiin. Audi otut. ori al. Colomrbia.
 
Information i: pr:'td orj thc 
 1e;1:thatrrau;e rapid deteriorationcasstava rootn. ofI aId 0 , z do-: ,ipt ion
farmer can u:,.t o 

it:made Of the techniques a y rut. 
 id tAo rdo- i,' rketng risks arrdincrea:( er:d i[i.duct t;;:ljty. (A -CI;l ) 

28549 C'iTth; INTEilNtlION, i GItJUL'U PAC ThOPICAL. 1983. Secamientonatural de ]iayuea Jar' 1a iritaeIrn and tim1; unidad audiotutorial.(Natural ca:3ti:va dr-yirp for irlr ru:t'ition; audiotutorial unit).Contenido citentifieo G6.rz, G.; Be:st, R.; producci6n FernAndezColomia. 14 diap. color I x n.1; 1 
0., F. Cali,

I ,'a::tetet 26 min.; gui6n 11p.; gula2estudic 7p. E:,., 11. 
de 

Cassava. Solar dr'vrt ,. Aude(ti' ' c .]. Co cui )i
 

Precise intrutzi l:vcioriar.,0 I nt 
 for' titral oraL''NvInecesoary climati' run drying. ThecorI:iir i: i : i Ira tr'ictarn arid equilient requiredto carry out tLtt- IroI,,d(Ir,i td l i 1ir vi:I iti dtr':r('allows a F)'eater aicuri1 
'' bed. This: procedure

''' a: i 
 tirud, ohih ha: a marketin ar rnal feed 'r ll:itri', ( I ' i' 

30117 6 DAUBIPF. E, p.; N'r1B3l H;lIhWA GtEY:;1'1 
, 

A.i; MEYE.. J A.. 1987. Aprocess for, protein efrir climrit of' i a :V;i by soli din rural ubtrate fermentationorli tions. 3ioteehnlogy and Bior'n
Sum. Er. , q 

iieeri ng 29(8) :962-968. En.f Ii. [Br" ' Awriiultural eiencef Inst., B.P. 795,BuJUImLur'a, 5r or di]
 

Ca:;.vava. Protein fr-iri 
 h:. t . Furm station. Fer'rnt-aed productsa. Proteincortent. Amio o id:;. 3tar-ciconteri t. Fi be' curi lt. Asih content. Mineralcontent. ugr nt(rit. Technol oFi cal jaokatge . .rr/'olndi. 

An arti. anal s-tat i (rOIe- s for vrotein cnrictrimentroli d-::tate of' oassav't byfetn ntation, devtl.ioped in lal. and tested onBurundi , provi des pilot units ineri iied ca:s:;ava contai nitig 10.7v-. 1 prerce nt heforr rercent of DM proteinfermentation. Cars,;ava chiS, pr'oceserd intoof 2 to 1 ri: granulesin diameter, iire amol:;tered (40 percuritteimd. After' water content) andcooling to 110degree:, Cel :,us, cansava in mixed withnutritive anolution containing the inoculurn (Phizopus oryzae,28627) ntrain IiUCLand providing the following per 100 g Ell: 3.4I0.8 g MgSO4.7H20, g urea, 1.5 g KH2KO4,and 22.7 g cit.ri acid. For' the ferrentation,with 60 cassava,ca. percent MC, is spread in a thin layerperforated trays and slid 
(2-3 cm thick) on

into an aerated humidifiedincubation enclosure. Theliat.i approx. 65 h. The production of' protein-enrichedis 3.26 kg DM/square meter of tray. 
cassava 

The effects of the 
variation of the 
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nutritive solution composition and the inoculum conservation period on the 

prot&:n production are also discussed. (AS) 

0354 
30545 ESPINOSA P., M.; RHIJANO A., J. 1987. Obtenci6r, de alcohol etilico a 

partir de cuatro variedades do yuca, 'Manihot esculenta, Crantz). 

(Obtainment of ethyl alcohol from fer raslava varieties). Monteria, 

Colcibia, Univer'nidad de (76rdoba. 219p. Fi.- Slum. En., 31 Ref., 11. 

CaIsava. Fthanol . Cul tivrr .'to-ion Ptareh productivity. Process 
i 

ng. 
Col orr ti a. 

Freih root yield, amount. of rrc, ;M, and eItily al cohol 1production from 
lia:law, root eti'eh we:'- vval uted in a trial carried out at the U. de 

Cbr'doba (Col c!iia ) . Foulr irn; roVe.d vat'. I cMl 1lt8 , Venrraolana, Haniho-Ica 
t

'11 and P?) a and arrted on 0.?6-ir-high ridges,Mrfro-lr'a were l p 
r

1.0 m apar aita ty A, 10,000 a. A ridomiized block design 

with 1 trea. enlt:; (c:s; jawz v' d 8 I io (Ilnoc-:) rala u:red, for 
at, - lant 

v'.a' -ril 
a1 totl of ex It. I ot1: (each pl,..t U!' 0 : qua:', mt.te':), tiactc 

i r lc u!'tirti : W('c fo (Icwd ; C-: n- , :,tr Aght-cutted cuttings 

w,!re uad tid no fe'irtili1'ir w. pi e ... ,tr:I' ex'.tra t(d ron the roots 
(l, orc nt, '; . 1,r1i ty) W . ibjit ed to a cid hlydroly:ni by the Ntoxas 

r., thed ard '! ueo: - ( t, ::!] ( t he t'1::u.) wa; obtained. var'.(lnu:t o'' Tile 
w.'h~ h,h ear 'r:L rt y ,ld rMrnino-lca P11 (26.11 t/ha), while 
'Jbc 1 )' 1 ' 1 ,(Iiii d yield : (8.23 t/ha and 101?ad 

1 ,.i h :,'. i ) i, :< ae ('I A) 

;,1('1 T'J ., ''.' V'V In dad, de cultivc; de Tricboilporon sp em 

nar jiiu:r . ( , I "U11,1 ihr T:''ib:o poron np. oi lmlanipuura). Tese 

M,e: t' d c. I ', ' , nivirai:dad, Etfltadul P,rLli:;tii JUliO de 
q r t i,'il o. 1 . . or I' ., ErL., 70 Ref., 11. 

CE,:::av'. C'1::u u t iitil t or. Ya:'t production. Irldlirtrialt 

* ;t ci 0-," : at i lily e:' al n dtc.ritri at wa:;teA: 1: natr'irent source, 
e : r CF (inaripuera)Tri'Ii,,i: 0orr cr1 rroriU IF:la 'a 790f, wa.a cultured if) wast 

under, t a fol r call tr' :i,ri:olid , immersede ',l win[ :oral~lcn::: il rrre(iniiu 
are'r:te'd balke al]tie, lrli aurf"Ice ciiltare. lIelrdit oil expt. objectives, 
airrly e.awre mide of' biomalra dry Wt. ;nd lipid coltent, carbohydrate 

LeV01", froe cyanIlido percntglie in th,' mediuLam,, and COD. Culture in 

semi:'olid m1ediun war: eli 4i atad bocau iel' ii afo tuery rtr;r:l ti; were riot 
obtained. The hi j~r't ray wt.. iereentage war, obtained after' 6 dry a of 

oulture at p} i.5; after.'ardr;, at. pi 1.5. after 314 day:: of culture, tile 
greate;t production of cell lipid wal observed. To datermine thre need for 
riuppri etntatlion in tile Cultur'e mdium, yeast extract, rice br'an, vitamins 

(tiotin, thiamine, riboflavin, and vitamin E) were ured. 'fhe addition of 
rice bran to the medium gave tire be:;t. r-uulti in ter ui: of biomass 

production; however, it caur'ed prollerr: like ob;truirtion of' the equirment 
and separation of' the produced biomair;s. The produottor in rinerred and 

surface culture war' s;imilar; however, th'' former' war; bwi ter from the 
eoncicri viewlpoint. To supplemeat tire el-.ymatie defiCinrlAe: of strain 

790t,, :;ev'ral amyl olytic erizyrrer; were urod once manipuera was a starchy 
med]iln (6-10 Perer:t). The ur.yrritic coobination selected as efficient 
r'egarin- ' (icra land lriid ir'dtc'tion wa: gluroamyl a;c + plant amylase. 
The cuLture T. trainl '/006 ill manilue'ra did rot effectivelyor 7allr. 
remove cyanide and COP in thi:" wasi:to Irodut, mainly tecausre airefficient 
Irethod of' rermoving the pr odueard nra';:' hai; not Le en drtermined, without 

the remaining content cali:]An, a ignifant increasne of tile organic content 
of tire medium. (AS (extract)) 
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035630573 GERONA, G.R. 1986. Technology keeps cassava free of aflatoxin forfour months. Cassava Newsletter 10(2):8. En.
 

Cassava. Cassava chips. 
 Storage. Aflatoxin. Philippines.
 

A brief 
report of' an on-going study in the Philippines indicates thatcassava chips dried to a MC of 10-12 percent and placed in jute sacks arestill free of aflatoxins after 41 me. of storage under normal roomconditions (temp., 29-30 degrees Celsius; 1,11, 85-90 percent). (CIAT) 

035730473 HO, Y.C.; GIIAZALI, H.M. 1986. Alcohol production from cassava starchby co-immobilized Zymomonar, mobilis and immobilized glucoamylase. Pertanika9(2):235-240. En., Sum. Er., Mal., 17 Ref., Il. [Dept. of Food Science,Faculty of Food Science & TechnoloFy, Univ. Pertartan Malaysia, 143400Serdang, Selangor, PalayiAa] 

Can--iva. Cassava starch. Alcohol. Fermentation. Analysis. Malaysia.
 

Simultaneous: 
 sac oharification and furmenta tLion of dextrinized cassavastarch to glucose and alcohol, r'esp., were carried out by co-immobilizedZymomona:s mobili:; and immobilized glucoamylase. Calcium alginate-entrappedcells and immnobilized glucoamylas;e (41:1 ratio) gave an alcohol productivityof' 0.30 g/g wet wt. cells/h In a hatch fermentation process. Forontinuous ftrmT:ntation, 54.3 g/liter alcohol was produced at a dilutionrate of 0.3/h. A total of 60 percent of the initial activity was lostwithin 3 days and, thereifter, the sy:stem entered a slowly decreasing phaseof alcohol production. (AS) 

035830583 KIM, K.H.; PIYARAT, W. 1986. Drying charatcteristics of mineral fishon drun dryer:i. Korean Journal of Food Science and Technology18(5):351-356. Er., Suri. Kn., Ko., 7 Ref., 11. [Dept. of Biotechnology,

Ajou Univ., Suwori, Korea]
 

Cassava. Cas.;ava flour. Uses. Food product.,. Korea.
 

The effects of drumr s-pacing, steam uressure, and 
 drum speed on drying rateof minced fi:h on both single and double Jrum dryers were studied. Starchpowder mixed with minced fle.:, allowed a better adherence of flesh to 
oil contents. CF was used

rotating drums by reducing relative 
source at 2.5, 5.0, and as starch10.0 percent to determine the min. amount of starchrequired without di turhing the drying pattern. CF up to 2.5 pexcent wasfound to be satisfactory for, aiding in sheet formation at the doctor blade.Data On suitable operating conditions, production rates, and overall heattransfer coefficient are given. (WIAT) 

035930535 KIREAMER, R.G. 1986. The government's role in promoting small-scaleentrepreneur:hip. In Kreamer R.G. Gar processing in Ghana: a study ofentrepreneurship and technical change in tropical Africa. Ithaca, NewYork, Cornell University. Department of Agricultural Economics.International Agricultural Economics Study Series. A.E. Research 86-3J. 
pp.107-115. En. 

Cassava. Garl. Small-sca-le processing. Development. Cassava programs.
Technology. Ghana. 

The role of tie Ghana Goverrment in promoting small-scale entrepreneurshiprelated to gari processing is discussed. 
 Future demand for, improved 
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technology is analyzed. The activities of the Technology Consultancy 

Centre (U. of Science and Technology) are described; its main focus is on 

the development of' intermediate technology. The Center has had 

considerable impact on Kumasi a small-seale industrial sector. From 1972 

to 1983, 21 lathes and 4il other machine tools were introduced. Firms such 

an SIS and AGRICO were found to be capable of' manufacturing any scale of 

processing sysitem. (CIAT) 

0360
 
1.G. 1986. ol' gari impact of 

niew technol ogy on :inai i-:;cnl e equi Il ielt manufi cturers;. In Kreamer, H. G. 

Gari prcce.s:sLng J Ghana a s tudy of cintrreieiur:ii p and techni cal change 

30534 KREARE4i, or!nsformationthe Industry: 

n 
in tropi cal Africa. I thaca New York, Corniil I dnverni ty . Department of 

Agricu Itural Econctien. Inter'rr tional Agriculturnal EconrnicJ Study Series 

A.E. Re:earch 86-30. pp.91-10 En. 

CaCva. GarI, SMNIII-Sca- * .i:en. "Imil-:scal,troc ig. Technology 

eval uitglor:. Sofioecoin(I iC 

The contrilautiori (I : illl '! /(' qijijcilit ii:.l tllr to the develolient 

of' GhanaI:z gavi I ldii: t.r'y W ;. otvler collected in Kumasil:s 3 

informal irndu:triai are : (. uar: i.c., i,, Anloga Light Irdunitrial Area, 

and Asafo) during J, ne-Oct. 1985. The clratr'to:, products, and 

equtr.elent of' the:;u r ii clu-tu el:3 were c ,ir de ii; well i:,; Liethods of 

jricill" and jlIMlyelt, l Sn plck: aspect: credit., andproduction, of 
sal en. The cane ui: of a1 A:afo work:,hop owner ind of 5S Ellgineering 

Ltd. in Kuma:;i sirt di:icu:;ed. Te i atter produced its 1:;t ca.ss:ava grater 

in 1975 and the ir' r e:: In 1983 . reaon:,v('01' andThe fori 1uecoes:i the 

demand for food procv: 14' C-iti ent are dlsoui::ed tn detal . ((AT) 
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30588 KUMAR, G.A. ; KARNAV AII, O.K. 1986. leproduotc v e bi ol ogy of t he stored 

product pe:it Ara-cru: fa:z c, latus (Coleoptera: Alhriiri )le ). Entomnon 

11(11): 309-310. En. , Sum . Er. , 2 Ref. JDept. of' Zoo!ogy, Univ. of Kerala, 

Kariavatlon, ''rlvrdrurm, ndia 695 l5811 

Slosai,,. f'a 

I ndi a.
 
Ca:;snv:. Ca:n!:av. l hip t. Aaeceru: iiculri;. Ins;ect biology. 

One-year-old mariet f ampl es of dry ca:;sava chip:i collected during the 

Indian monsoon sea:on, before the arrival of new stocl:, Ihowod 44.30 plus 
or minus 16.66 ri:eet,.i/150 F. Female A. fascieulstus reached maturity 

within 1-7 daymi and males, within 3 days of emergence. Mature adults showed 

character'itio mating behavior. Vitellogenic oecyte di ff'rentiation could 

be noticed f,'cn the 3rd day of adul. emerg:e nce. (AS) 

3011851MADIGAN .,J. , F.C. ; SEALZA, I.S. 1986. The ,an:;avs i ndustry in 

Bukidrior province. Ihilpl j ne :;tudies; 311:317-3 17. En. , 6 lRef. 

Cas Lava. Casoiava itarih. Factor'ic:. Sojoecori I' a;peetl'.
 
Ind utrial izati on. l'hi 1ippine:s.
 

The main coarfactei'ie: ol' the ci:s:savI :;taarch '.ictory on' the Philippine 

Agro-Indurstri' al Cori'oratior ;ar t lr'JitIly describcd as! to componrents, 

suppliers, capacity, area devoted to ca::(:)va production and fluctuations 

for the period 1980-82, c(nmereializa tion, procedure for !;tarel obtention, 

employment, taxes, and prieor. I l s 0'ul economic at both macroof anal y: so 
arid micro levels-u are al:io included and discuss:ned a:' well as tho:e of 

demographic analyst: which con:idi:'ed the effect:, of' ca:-sava industry on
 

rates of fertility and mortality. Cueqment:; or the demand-side of the
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population-development relationship are also ineluded. Finally, the
benefits and problems 
 of thc cassava industry are sumnmarized. It wasconcluded that the future of this industry is scxnewhi doubtful due toforeign competitoru who produce tubers more efficiently. In addition, ifnot regulated, tit! walpte products of cuch an agribucineas may cause
 
env irontmental ollution. 
 (ClAT)
 

30587 HiTCitEL[,, D.A.; GhEtENF'IEID, P.F.; !iO0AF, I.W. 1986. A model
cub:;trate-t if-ctate f;'rtcntitti cit.tr 
 liot-echtiol ojy l.etter:0(11) :8l27-8/. Fn.,Etmn. E,:.,11 Ref., 11. [hic'tv'ihnojotgy Unit, Univ. of
Queencl rund,-'t !,u-,,, 4.d. u:,ttalia]
 

Ca:;:av . Co: ;iv , Ca ,! - : . FctIlt I ;titt. I'atuI~trial 
nlicrobitlo,Y. Au ] 

A miodf ot - I i i . v' ti;''ch - tt[itd tt 
-' l ed t(I;; iji::ii on ' t-, : cuwthof fihlzopt:; ol Jio.<portuxc . ltctta Gvowth Ill':i . tit (Id,:1 : tittt , wi ,ai ila' to that during:;olid-- + '' h t, (i the, ti o '.. Itot elin iroduction aadct-sat. i'Jt: ' t ' i:, pt,-'-'Io, v or; tt,:1:cude! :ub:tr'at(. (AS) 

29430 MRAi-,i 16t o- tj ,c jtiI d,-fat-iba de.randioa t- ,t- I o: :0 dt -',;] . (Opt i um 1..aaJof: ( sv, tflourfactorie-:; in !t,o cro :Io do ,il . Te: h .? VJ(ou l [{lM
, , przivil,
 
ULiver'dr~dt icF'cIal df' It., -i"un.Pt., 2, lit'., 11. 

]h
i. t ~'jh 1tt o :ti;. 
 P :tr hut on. Production. 
Ca.c::-Z;v I'fl ; c. , n oiuct, ,
 

a n ji: : I',r> much-l, tilt. t tlial 
lo ationr , production
jc'.'; -, (Ii tII' io : ;C, , . ,1'Ut;11,11 n facto-ie' ilt the state of MatoGvro-;co do 'ul, rII; d t, w,I ,mitLd. test :;toTh t optti i insntall 2f'aclor -ct'l , t ilt i O o , at ic iiw l:oT l',.-vnio:t;onfcrir it advantages due
to it:1: tlli ,I intiI'll 0ttU ' t
povi 
 ind th o h r- in rvirhottia or' In Ponta
Pora. 
Whilt. it I ,t tfli.:'i, Doitado- , ail] ty oI t t 1;;rcel ., including:17i1;11 ftarn int xit,-c Oi: ,icyLi-ancik and wheat, inlvit'ut-.i, - -u-,i-
t 

c : i[ht i ta 1]: Ltt liok e loans, maize, and cassava,,Z!city C t t i ; Vk-coy ;F l-1ai' adI .s t!'tco.-,e, in lVour'adoaa-tth .<oi] 
 motot ,!-yey, thlu:takini. t-.ar've';r nt,-mort difficult, while in.lv i (ttlfl,:n '>vsoCtJu't jol a jrj MuriCipaility1 ill ttit r' ion) thecoil J: movt c'vtu: rid oX '-indy clay -t,'uctt-e. Productivity itt the 2ti;rcl a it Ill1and .'2 t/ha, 'e p. Tvittielimi al;o Offet'I socialadvattag- it. t ofletter'ct, tar l i t'otucer-industry ) integration and
would t i ,. l-'pi Mij-Pr Thtt ittt, t t10ll. option of zi factory int lguatealgave the tii1 a t ot', diuf tribut ion. 'Ti:, udy 'totld _ u;eful in
develop:g arnao tidlr:dt ,i1t tilpC),'i tot :;tato!. (AS (extract)-ClAT) 

30511 TFItiT Ii., I.I. Otil.Obt et t 6:; u to 
0 'tcrI ti- ute yuca.l :

(Obtainment of' alcohol It-co ua -,v-). ' .lic. 'leern. Alit entos. San Jose,
Univt irus dad do C HtI:'a. F;p. I V..-. , 3) lef. 1 11. 

Casiava. Cas:tI'va cohol.
tJ't-. "i;tat;. Fet-rmeltatioP.. It ces3:3irg. Costa 
Rica.
 

Enzymatic hydrtofy:1 of cas ava st arch wa- perfur'ed , fol lowed byalcoholic fermrentation u'ting yeast to establis h an efficient method forobtaining alcohol from cotsava. In addition, optimum yield conditions foralcoholic fermentation were determined. An al1pha-amylase (Termamyl 60 L.) 
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was used in the liquefactinn of the :;tarches and an amyloglucoside (AMG. 

150 L.) in the accharification process, using as substrate cassava var. 

Valencia ground with 30 percent total ::olids. A distillery yeast with a 

high feninentation potential was used for fermentation. During the process, 

the pH and the concn. of magnesium sulphate, ammonitri phosphate, and a 

vitamin complex were varied. When pIf ranged from 4 to 5, the max. 

fermentation efficiency was achieved at 54.8 percent, corresponding to pil 

14.5. Magnesium sul phate was evaluited at that. p and at different conen., 

the most appropriate being g/liter. this ngredient1 With there was a 

tasted 

at different conch. with excellent results. Thu 2 g/liter conen. led to a 

fermentation efficiency of 88.6 percent. The other variable, a vitamnin 

complex, composed of rillhflavin, iiacin, and thiamiin, wa.; used at differ'ent 

notable increase in fernentation efficieney. Ammonium phosphate wan 

cohen, with results teirg s;imilar to theo ' whe n the comp lex Wa: lot 

in!luded. (AS-CAT) 

0366 

Prepackag;in 

extension of shelt' life. South indian Iorticulture 33(2):136-139. En., 5 
291450 PilASADi, P.V.5.V. NEFIAKANYIi, S. ttq5. o:!' 'assava for 

Ref. 

Cassava. Psakapagt Sorat:. Roots. Pet-rioiation. ']incirg. "tliach content. 

India. 

The ,-torae characteri: tic: of ra]ndiTiln 0: ';iV, v t. (ME 1 6, Co. 1, an" 

MaliovelLa) were studied; root w0r( iamr('tluly harvested, without bruise-, 

lit physiological ' :outs ech wtev pcackedi inmaturity, tix of vIr'. 

polyetlylene bags (gauge 150; 2'1 Y e0in). 'Tih(- hg:" weret pte:froaited to 

pr. tide at. rate ; ft-rctnt ofo1' til ' sreli. Ti- bag.sventilation -1 r :1f;ae 

closed with a twine t ;rid ind :;tel'ca at :oc1in, sp, conditions.were 

Qiallty sh aater':'ties (color, va ;etl]or' :11 ,,:;i1g o' cii :iir'facll, 

appearance, rmel , and :Jielf i 'c) were exalli, Il tveury 12 h u:ing a panel 

of 10 JuJgur on a hedonc neale rvom I to 5. W'-. ]o:;ses and starch content 

all vat. ha d a 48-n Ithlfli Packagingfe.were estimated. Control root:; of' 

in ventilated polyethylene his ce il ' -u in acceptable flihi. ife of 120, 

96, and 84 , for, ME 116, Co. 1 nt: M11 cLv ] l , reap. Pa cagi rig in bags 

prevented excessive wt. n alIse var. , whilh ranged between 17. 1-211.0 

pCrcant for a l contrlst ; ill til noivtntilated trcatient, lose s were 2.110, 

3.27, and 3.39) percent, while the vcntil:ted rcotsa showed looses; of 8.87, 

5.83, and lpercent for ME 1if, Co. I, and Hodav~ula, reap. Ventilated 

bags inicr'5hud oot h J i' f( ; Ln aieceptable meX. shel' life of 120I h was 

obtained for var. tE 116 at ai temp. of 21-26 degrees Ce1 !iu: arnd a hi of 

72-7& percent. No mold attack was ob:;erved. (CIAT) 

0367 

30576 RAA, K.C.M. ; RAMAKRISIMIA, ,.V.; MATIhtI.," .w . 1987. Effect of 

steas-hydrothermal treatment (Si;TT) ei the phy:ico-cIimical properties of 

cassa',a (Manihot es;culenta Cr'antZ). Joutrnal of the Science of Food and 

Agriculture 39(1):59-71. En., Sim. En., 11, Hef. I1 . [Regional Research 

Laborat.ory, Trivandrum-.695019, India] 

Cassava. Car:3lavi chi.p,. Temperature. Steam Irtea t:entiti. Anal' . Cassava 

flour'. Ca1::ava st arch. Indlla. 

Tire affect of stezrm-hydrother',al tireitsient (SEiTT) oti functional properties 

of cassaVa was studied utls ng tresfh roots of ev. Malayan-4 (M-4). Fresh 

slices %ceresteam processed for 5, 10, and 2 Sran at atmiospheric treasure. 

:samples werePlain-dried samples were also p:'epzired for compari: :n. ShIrT 

found to have higher, rehydration capacity, equilibrium MC by soaking, and 

sedimentation vol. at oem te mp. (28-30 degrees Celsius) These samples 

also showed a lower, amylose content than pluaid-dried samples. Electrolytes 
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like sodium chloride, sodium sulphate,
changed and sodium phosphatethe sedimentation at 1.0 N coOncn.vol., eapecillystability of samlof ste an-proceosed PTpcample, at. cockingwas relatively higher than 

temp. (95 degrees Celius)pl n-dried oneo. Amonpg th.
that steam-lv 3 SHTT samples,.. o oe : e d for 10
setback rat ic. 

aln :howd the highest paste con!]istencyX-ray diffracionr andpattern of
:;amples, d "!ouv prepared from SHTTIcrw,] oh i from crysrtalline totatQ. 3rif", tre c!p, etrI a parti al ly amorphousIvaoF rt euh and (1'ourI ;aln oIsw,,re generallyidentical. (i,")
 

3058, }IAA, ''. C..9,. 'texture Charrteri'Cl:vn: t ii. of sazr;ataWhvatoosy properi.'(: of chiq alh. dough andJourirna]oFood Suience23(2) :77-7). and Technologyr Fr., I hi-.1 leoo fDiv i:;ion, (e(ionalLaboroteory, T:'/vario'lum Research
6,95(11, lndi l
 

tar!lava. C flou:ar;I e. AtiJy:j :. Wives flo'. Or-arolpti 
 examination.Bfakery 'rodeuet:, ,
 

0' 

1,,ai h whteat, 


ilt: of' text r ! tUJit... -(....e,r1i 2tdiLca t-o:;:e',la ca ;sav-,dourni..* andrI '.-U and the evaluatjonqualitliev; of organoleptie0l 1laj th i ty, (I iofrdi seu in ai (d):t . Ioe Irep rt'd .:ithit thornof ;i ! cv. Mal.yzin Is' er- Parboilingnia :;Iic: I'I the fresh 
ree. and eoQ.ivone: ofion of II(,! dough. 

the n 
' F- e0FWherl bitour aI eve,:.,of 30e rd ap r percent improvedo ' ilhajp.:hi, but"cel, ,icore,a. taLot:oCca]var(d am h'II in hand feel, mouthr d flOram
BOlnding whole wheat, flour., par hei Id CI II at rI' it lrnp'movud tihe or.;anoleptic

qualitif - of the Jrdue (Yt,
 

308 09 .IIJIKANTA, f'.; TA''i-i.i , r ,
N.G. .; G IIYI ,A1,. p.; LONSANE,1987. Nrel .,aol oir 
B.K.; KARANTH,

l iihifi1 ;j it eatiolfo- -I cohol of' cassava fibrouspo uc tiaon. St waste/t,.rkv
Ref.: 'ar 39(7) :234_237. Er.,11 . [Fermnta lo 
rum. En., DL.,t.d n ri'e 9o y ', engincer'irg

FoolI Tehinol gi(a 
Disci pline, Central
' ,it(W,1 Init., Myv or,. 570013, India]
 

Cassava. Wate utII I ttoiO. AIcoolo. 
 ' ;tai'reh.ydrolysis. India.
 
A novel t-llt iq lii, 
 n'o th hydroy
fibroiu:' dvi of ztarch present inrcassavawaste 
 n :I lc', I rye' ]11'1 ciusf;I(2itar-e tIh(, of 

-teel trays, was developed to' oF ;,n. :vr,Ilu r' cri. Theperlent "lid:, 4 
use of slurry containing 30i.reni, :.1
uljliirie aeid,121 dekrce 30 min :;aecharificationlo]' . r,:ul t inrt.- timo at

redo cng he ecomplete conversiior ofs,, hr'. t r 
the starch intoThf e, ait r eparationeori 'aed 4 oot of the hydrolysate,! ro'<it ci th. tota ugars formed andrecovered to these wereaxtnt
orthe 90-91; poPrcentextriot on tAn by usilrig a counter-currentiqnir(. A a r :l aehtification 

75 of'a 75 kg batch gave(iot]-d

ove4*rall p i 

hydi oly';!t.e containing 15 pereent reducing sugars.iii liy 01 76.1; Anperceent wa.;observedA tr.(entaLoil withor hyi clv:ot. j pooled with the 
th coanter-currentalcohtol Production; however, extract forfeirntatiror

without of' tire whole saccharifiedthC pulp0"tirthe hydroly:.ate0: nd aa2d-enzyme hydrolysiswz'-te (j'aV' l iw.,t 0''1 of the
n:ietl'1-;. AS) 

0370
30136 ShiifANTA, .; JAtI.;:, 
 ,.A.; SttEEKANTIA1,ethanol fre K.R. 1987. Productiont (Ncrdhht ofWi;ii.39(I):133-135. En., 
escilenta Crantz). Starch/Starke'Im. En., De., 7 Ref., I. [Discipline& Ferrentatlion Teenology, of MJcrobiology

Central Food Technological Research Inst.,Mysore 570013, India]
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Cassava. Ethanol. Cassava flour. Cassava roots (vegetable). Cassava starch.
 

Fermentation. India.
 

Ethanol production from fresh cassava tubers, CF. and cassava starch was
 
studied by a simultaneous saccharification and fermentation procedure. A 20 
percent enzyme-liquefied slurry showed about 2-3 pereent reducing sugars, 
which increased to 10 percent on enzymic saccharification for 4 h. 
Alcoholic fermentation of this hydrolysate with Saccharomyces cerevisiae 
var. ellipsoideus, yielded 8-9 percent alcohol showing about 95 percent 
fermentation efficiency. Large-scale fermentation of CF by this process 
also showed a fermentation efficiency of 90 percent, thereby indicating the 
economic viability of the process. (AS) 

0371
 
30131 TWIDDY, D.R.; CROSS, S.J.; COOKE, R.D. 1987. Parameters involved in
 
the production of lactic acid preserved fish-starchy substrate 
combinations.. International Journal of Food Science and Technology 
22(2):115-121. En., Sum. En., 12 Ref., Il. 

Cassava. Uses. Fermented produc s. Lactic acid. Asia. 

Preliminary studies based on a minced fish-salt-glucose system indicated 
that a rapid lactic acid fermentation i.e., pHldecrease to less than 4.5 in 
the 1st 148h, proved difficult to achieve. The use of rice or cassava as 

carbohydrate alternatives was evaluated with or, without a 1-day 
prefermentation (prior to admixing with the fish). Different 
carbohydrate:fish proportions were studied in the range 20-100 percent 
wt./wt. of minced fish. The use of' prefermented cassava (20 percent 
wt./wt.) resulted in consistent, rapid fermentations, the pH decreasing to 
less than 4.5 and the lactic acid bacteria :spoiler ratio exceeding 4 log 
cycles of growth within 148 h. The use of added low tol. wt. sugar (e.g., 2 
percent wt./wt. glucose) in addition to the cassava is necessary to prevent 
undesirable pH increase after, the 1st 2 days of fermentation. Inoculation 
studies vith the common food pathogens Staphylococcus aureus, Salmonella 
typhimurium, Clostridium sporogenca, and Escherichia coli indicated that 
these pathogens rapidly disappear during fermntation. (AS) See also 
0250 0271 0277 0278 0318 0320 03144 0345 0316 0382 03814 0385 
0386 0388 
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0372 
30146 ACABAL, A.D.; ROSARIO, E.J. DEL 1986. Effects of pH on glucoamylase
 
production by Aspergillus awamori NRHL 3112 in an airlift fermenter. Annals 
of Tropical Research 8(4):157-163. En., Sum. En., 12 Ref., I]. 

Ca.soava. A:pergillus. Cassava flour. Fermentation. Enzymes. Philippines. 

The effects of pH on batch production of glucoamylase by Aspergillus 
awamori NRRL 3112 in a 3.5-liter airlift fermenter were determined using a
 
mixture of CF and rice br'an (1:2 wt. ratio) as substrate. Highest 
product4(on of the enzyme was noted on the l4th day of incubation when the pH 
of the rndium was maintained at 5.5. the volumetric and specific 
activities of glucoaaylase were 124.4 TU/mi and 10.3 IU/mg prntein, resp. 
(AS)
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30814 ACABAL, A.D. 1983. Production of glucoamylase by Aspergillus awamori 
NRRL 3112 in an airlift fermenter. M.Sc. Thesis. College, Laguna,
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University of the Philippines at Los Bafos. 1
61

1p., En., 
Sum. En., 125 Ref.,


Ii. 

Cassava. Industrial microbiology. Fermentatlon. Enzymes. Cassava
Protein 
 flour.content. Industrial machilnery. Starch content. Ethanol. Rhizopus.
Aspergillus. Philippines. 

Production of glucoainylase by Aspergillus awamor' NIIRL 3112 anfermenter was Optimized using 
in airlift 

a mixture of CF and rice bran as substrate.The substrate was prehydrolyzsd with acid and the pil was adjust-dammonium hydroxide. withIn batch production, max. 
on enzyme activity was obsorvedthe 11th day under the following conditions: incunation temp.,Celsius; solids level, 30 degrees

20 percent (wt./voi.); pHIo: medium,(vol ./vol . ) inoculum size with 
5.5; 10 percent

ini tial s)ore count of 7.20 x 10(5)/i inthe culture medium; and aeritJ on, 0.8-1.0 vvm. The volumetric activity,
protein content, and npecific activity10.3 were 124.4 IU/ml, 12.0 mg/ml,lU/mg protein, resp. andThe pH of medium was maintained by automaticaddition of either 614ammonium hydroxide or 2N sulfuric acid.the Increasing;olids level a well as the inoculum size did not improveproduction but resulted enzyme
in lower glucozuaylase activity. The production atroon tump. and p}i5.5 showed max. volumetric activity of 118.7 IU/ml onIth day of incubation. Moreover', the the

addition of phosphates to the mediumdu,irng production at room temp. hLU ed eliminate the use ofcontroller. No nignificanrt difference in volumetric 
an autumatic pIl

activity was, observed,thus making the method of production more economical . Max. volumetricactivity after II days of incubation was 110.0 lU/mI.production in 1-ntago continuousat r dilution rate o' 0.067/h u:ing the optimum conditions inthe batch process, a continual docreaoe in volu,i,ctric and specificactivities wcr'e noted during the entire incubation pciod.could be The decreasedue to mycelial wa:shout or c.taiolite repres:;ion.glucoamylase oolutipn Conen. of crudeat 52 degrcec. Celsius under' reduced pressure (70 mm11g) showed low enzyme r'eceovery (147.!1 percent). Prolonged axposureenzyme at 52 de;-ces Cls: us of tieprobably denatured same of the g-reoarmylanc.Partial pur't'ication ot' lucoamylre usJ fractional proteinprecipitation at varying ethanol conr. wa:;conducted.voluLetric activity The hiFghoe;,t
end specific activity were obtained in the 70-60percent fraction, the degree of purification of' which wa: about 7-fold.Mix, recoveLry of enzyme activity was also oberved at this fraction.recovery of glucoamylase activity Total 

was 44.69 percent based on the activityof the crude enzyme. The lons of enzyme activity could be due todenaturation by ethanol. 'nle preparation of solid glucoamylasegravimetric activity has with highben described. Total recovery of enzyme activitywas about 88 percent. The activitiesi of 2 commercial glucoamylases are

reported. (AS)
 

03714
30543 CALAPAnIO, M.R. 1983. Screening and evaluation of amylolytic yeastsfrom bubod on different starches. Mag.Sc. Thesis. College, Laguna,University of the Philippin es at Los iaSos. 117p. En., Sum. En. , 60 Ref. 
II. 

Cassava. lndufltrial microbiology. Yea:st production. isolation. Cassava
starch. Erzymes. Iyr-olysis. Phillppirues.
 

Eighty-five amylolytic yeasts wore isolated from bubod (rice wine starter)sample- from Baguio Cicy, Philippines.
after Fifteen isolates were selecteddetermining the degree of' starch hydrolysis (diameter' of clear zoneproduced after th, application of dilute I solution) and submitted tofurther evaLlration to determine the amount of glucose produced using theNelson-Somogyi method. Isolates no. 4108, 656, andylase 750 showed the highestactivities. Saocharomycopsis fibuligera 501Y was used as reference 
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strain; its saccharifying activity showed very little difference with that
 

of the local isolate (no. 750). Selected strains were identified according
 

to Lclder's systematic way of classification. Isolates no. 408 and 656 

were identified an S. fibuligera and isolate no. 750 as S. capsularin. A 

highe" amylaie formation was observed in the 3 isolates and the reference 

when grown in modified amylase production media using cassava starch as C 
to be a better amylase inducer than 

sweet potato starch. Amylase formation was max. at the stationary phase of 

cell growth on all strains. A 3-fold increase in the aecharifying 

source. Cassava starch was found 

the purified observed. Theactivities of' partially crude enzymes was 

reference strain, TlIA 501Y, had the hilest. hydrolytic ability in cat-ava 

starch (52 percent) followed by isolate so. '150 (10 percent). The 

saccharifying activities of the different strains in ear; nava and sweet 

potato starch, in decrea--ing nider wevre': TUA 1,01Y more than isolate no. 7..2 

more than isolate no. 656 more than Jijl ate no. 403. Glucose wOs the only 

uir detected durirg the hydrolysis of' ca;sna and sweet potato starcheo 

by the different crude enzywe jpreparation:i. Hence, the selected strains 
) 

and the referece are hJp ,t [luooamy.a!e producers. (A,, 

29371 SiS, P. ; LECLERiCQ, 1. ; IUHAItUtA, C. 1987. Qualit.r et utilisations 

du manioc enrvii en irootinarnt; jaar fermentation fongique. (Quality and uses 

of proteln-our'iched ca: stva by fung, l ferm.t'ntation). Bujumbora, Institut 

des Sciences Agronolniqucs'; dU Pur 'lldi. Servicc de fiotechnologle 

Alimentaire. 31p. Fr., Sum. Fri., Ftr., 15 ef. PLroject Technologie Manioc 

(Convention AGCII-UCL D2-9"). 

Cassava. Protein erichrreIt. e'prl toi. Industrial mierobiolov. 

Nutritive value. "'oxi ci'y. r' tdy'-J. ('rio eiIion. og. HrocessiHtiman 
t 

nut r't ion. P crundl. 

' 

Si;ce 19"2 t Institut do:; len'm :r it': dd Purundi studied
Ag'ono has 

protein ell riIi of' cas saya I hr 'iuii cort ' olled fi l 'termentation. A 

simple tuohique, based on traditiona cassa:sav fermenting methods in 

Burundi, twanda, and Zaire, J:: described; C1. with IC-11 percent protein is 

produced. Protein enrlichment is based on the ability of' tie soil fungus 

Rh izopu., oryzae to turn inorganic N (urea) into fungal ervutein N wfhen mixed 
wits the cansava substratum arind thon forirentatos. Pried zassava chips 

with t40 percent HC were steamed at, 80 degrees' Cel:ius for, 1.5 h. After 

cooling down to 110 degrees Cel cJti:l, iolution containing R. oryzae spores, 

30 g urea, 13 g K2fP0t, 7 g MgSO1, and 20 g citric acid was added per kg 

dry carts,'IVa. Cat: saya, spread in ,y O't approx. 2 cn,thick ont perforated 

trays, was allowed to fterment I'or altt 4[i 0. 'tie nutritive v,'Jue ana 

toxic side eI'fect a of tfte CF were investii ated in chemical analyses and 

expt . with aunmal s in Belgiutn and urun : Herult: indicated a rerrar'kable 

nuf. ritive val'je and no ri's. (CIAT) 
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30582 NOPAIAt AB PII, fl. TIAFUI. tAI IMCAI, S. ; SILVEIRA N.G. ; NIfHIZAWA,
 

Y.; NAGAI, S. 1981. SC'P producton by mixed culture of' Rhfouocyuus 

gelatinostu: and Ihodobacter thaeroidt,s from encava waste. Journal of 

Fermentation Technolovy 65(1) :11-16. En., Sum. En., 111Ref., 11. [Dept. of 

Microbiology, Fa'uilty of Scien'c, Kaset::art Univ., Bangkok 10500, Thailand] 

Casava. Protein eir'iimentl. W t, te utilization. Industrial microbiology. 

Vitamin B12. Cas-sava ntarch. Enzymes. Hydroly.is . Thailand. 

The amylolytic crtymes ,r'oduced by Hhodocyclut gelatinosus hydrolyzed 

cassava starhcli rsi nly to maltose and a :-nall amount of glucose. The 

organi-m used masto::e at the specific growth rate of' 0.15 liter/h, but in 

tme presence of glucose, mal tone consumrption rate wan retarded. Therefore, 

5'
 

http:Hydroly.is


a serien of mixed culture.s wa:; conducted with Rhodobacter sphaeroideswhich showed P47,a high g9rowth rate of 0.2); liter/h on glucose29.5 microgram.; vitamin and containedB12 al 0.19 mg carotenoid/g cell compared with18.4 miorogramccr: and 0.2- cc.,4i vltcc., o1' I. gelatinosus.culture; with Mixed3 dif furernt iroculurn rcites of the 2 organirms,no., all gove based on cellhi E)or igrowth yield:,
in the total 

aLnl vitamin P12 and carotenoid contentscoel i: tha rgll c!ltrn. When the ircocelumgelatinoauLe to Ii. cc' 
ratio of R. 

c 11pc}lc?7dewa:: over 1.0, the cultl.ure;ho: toned due to '!. -yni:'i ti(' effect, 
time wa 

it of A2aiW consnmption. Therefore,w , StLgo,;tc the' m Cxvictil it eullurl! of' these 2 organi=lS wouldpractically pe:ofi tale bet c . li 11111'ei. tCP production from cassava 
wa;tc. (AS) 

305112 RUle!CO, -. M1. 193. 0377Fcngccl p:rotein pioduetionenclenta u.zin 0; casnava (ManihotC1hc.::) io cci11A :2;u1ctoto. se.Sc. Thcc.qi:.Uiniversity College, Laguna,of thce h1i.;i ure: ct, Lo; Pafio:. 121p. Er., Sum. Fn., 68 Ilef.,
11 . 

Caninava. Ca: :Ccva Flour. I r;dugt
Fer c 

'icr;, ciobiol ey. A:::pergillusc. Isolation.lel tjicIr. 11el-t-i e;? cict /ltJci' c'l- tent. Pi'cot.+ ri l cneri(ment.
Phil ppj 11( .. 

PIel imihl'y .;(- ii. iq' cci '! il',g .rot.t n iocccti on war onductecditrailin of usi rig 39fc Lri I' clf Ci.d (11iJ Wine slltcto') 11nd ottene ,"- inelt.dir ,i rllva, iii i ii: ; ioiYZlce arid 2"strziinc ; of A.
 
a.. -n0o1,4. FourV p t JZ,
ucied to achieve jptimum i:iolat,.. : were, 'h... n (1ur, L[t3, 35, andc nditcn:t of CF cccncn. (1, 2, and 

30) and 
conci. 3 percent), N(0, 0.15, and 0 .,( re" lt), Ni siource (NilINOc, NPliISO4,(3.5, 11*., cent.rol 6.0-7.0), and urea), phIcici,! coiCn. (10(8), 10Mi), and 10(6)count/ml), and i ,ree,!ijtation tino (17, 411, 4i8, and 72 h). Thecondition wa,; tiec t:;t c fIo best 

filnigj cul ture in a 2-1 fermerter.measired were dry Parame tersel1 wt,. , c":cidul;u a rbohydrat eefficiency, pcrc(,Ilc rtit, converzlon 
protei, ciand yield. Growthwas IintPerv of fungi isolatesd wien he followig nutIrint; were all present izcthe medlum: CN, :3'u,', hoiphate solution, and 

source (CF), 
metal rolution.prcen' wa-. l'ound at 3 

viscout; at. higher cohe0n., a thick 
to be tle opt.1nmru level becau Ce 

CF 

wacI fmc on gelatinilzation that prevented efficient mixing.Cell wt.. inor ea,;o wa oerved for (very I percent increaseCc2. protci,l con.nrt in CF conen.inerea ed significantly
Improved with increasing N concn.cell yicld was also ohlerved; however, theand 0.30 percent difference between 0.15N we; riot ;ignificeant. Urea was foundsource basced on al. to bc the best Np riameters measiured. Fungi can grow on a widepH (3.5-6.7) without range ofmuch effect on their efficiencysignificant dJffeiencc; were 

and activity. Noolbeorved wherc the different sporeused. As con . werecell wt. increased, a correspondlng decrease in
was observed. Fermentation -esidual sugar
must end after 118h when protein content ismax. and fungal growth i:ealmost nttionaiy.
protein production The efficiency of fungalwas ieiierkably improvedfermenter compared 

when grown in a 2-liter stirredwith the u.co 

iniol.te 36 was 

of shake flask. Based on protein yield,
the becst followed by BU2, 35, and St3. IsolatesSt3 were identified no A. BU2 andjaponicun and A. petrakii, reap.isolates 35 Before usingand 36, they were already identified as strains of A. awamori.(AS) 
 See aleo 0355 0363 
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30021 DAHNIYA, M.T. 1985. Farming systems research in Sierra Leone: 
some
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practical lessons. Sierra Leone, Njala University College. Department of 

Agronomy. 18 p. En., Sum. En., 6 Ref. Paper presented at the Workshop on 

Methodologies, Practical Approaches and Potentiai Contribution of Farming 

Svatums Research for Rural Developrent ii, Sub-Saharan Africa, Njoro, Kenya, 

1985. 

Ca.sava. Cultivation. CaL;;ava prograrir. Technology evaluation. Production. 

Socioeconom-. aspects. hevule[riental r'eaearch. Sierra Leone. 

The dative Crop h:;ecrh and Ext ension (ACRE) Project, snonsored by 
US;A1Jh, the Gov and of revlewed.nrriient Ulniver;ity Sierria Ieore, i.a Its 

main oebjeetivw 1'.t : agrieultural of smalline:ea:ae the productivity 
f'r ni-r:* thvouIh idaj:tie crop rve' earch, crop demnon:trat ion, and an 

effect, xtun'ion -,ervie. The re.,ults obtained from :iat ion reeearch 
are ar-d to a nn qir! on-farm iidaptivw re-earch trild::; ba:ed on these 
L.1iail:, .- rn dimn 'trre devetCn led for the b'one,ft of farmers. 
1Ilk' i itI ], IrII o] L : , ini -,.it:VCi;en( I : V areh,t retO. deonMontrationn, 
,d icr. iwtivlt, L ' high ghtet. t:uictical le:on::e learnt include 

t1 t. d f'(I' :,(U, Ir tI ] :UI-Vte r'iJOr to i-t. ot,r , ernent of field 
, 'a, ,ti;rt - t j-'-t 4t ,"hi -i yi .! i 0; ''oI Val'. beeauao of certain 

Ld Zra '' i nd petVJlci color, the depresalon of prices 
aiut af CI) -C et', the di like of farmer:i for thinning 

,,op , :( I in ala;: 'thu hi4,h cost thett of' 1 i....: fiel . of 

II" XI ,Li ; Y .n I I_.e1n " dnoon:1tratedi: ir i that 
.4!: ll- ;.] til .c p innovai i, 41' their needs are 
:at 51>1i-. (A") 

, t, 


0 3 /0 

*9377 F;,h;iA, .t. ;' OUZA, A. PA VFKUDA, C.; 'OUZA. V. DA P.N. DE; 

ALEK [A, P.A. I ; MATTES, P F. D I' IUt UDA, W. M. G. 1986. Mandioca: resumos 
i rforci t vow. av a informa t ve ab tract:) . rasi 1 a, Brani I . Fnpresa 
Bra: il(era du Pe:qui sa A'ropauiria. Certro tacional de Pesquisa de 

Mandio(,a v Fruticuitura. Mandioa: rlo!um (o informativos, 114.v.2,262p. Pt., 
b33 IRef. 

Casnava,. Bi li o ra;,Iy, L i ]. 

Sumnrariea.; are given of 633 i i or a ri
; 

on di.'er I , pcct a of cassava,
 
ccmpiled by the Cont!'o 110in teI Pqu1 de Ma:Id- c e Fruticultura, of
 
the Empreca tra:I ieiraIt d e,;qCIli Agr'opecuaria (Cr'ua da: Alrrias, Brazil).
 
Aspects dealt with wern fertilization, general aspec),I o. the crop
 
(be toni es, cii ma t', and cu tural practi ceos), ecoromies, pf.y niology,
 
;.hytonino~try, puhvtoOsaZitation, plant breeding, nutrition and ues,
 

production :;y, tein, and tefhno-LoFy. Subject, author', arid g nrgraphic
 

ndexe:a are 0311u included. (ClAT) 

0360
 

30855 .ATT1, .:.U.1986. A politica agr'Icola e a ccmposi a da producao e 
utilizacao dturo-dc-obra riaagricultura paulista na d6eada .e setenta. 

(Agricultural rolicie-o and compos ition of produce and labor utilization in 
agriculture in Cao Paulo in the 70's). Inforrnacoen Economic as no.11 :29-37. 
Pt., I Ref. 

Ca.s.cava Production. Socioeconomic opects. Stat' stj cal data. Brazil. 

The CffcctJ of agricultural policie on produce composition and labor' 
utilization througtiout the period 1968/70 to 1980/82 in the state of Sao 
Paulo, Brazil, are analyzed. The expanaion of some agr',ai'tur'al activities 
in 1968/70-19714/76, especially those providing raw material for exportable 
industrial products, occurred at the expense of area placl.ud to crops for 
domestic consumption; cassava area, for example, was reduced in 47,721 ha 
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out of the total agricultural area substituted in the period (1,292,212

ha). A small increase in cassava area (499 ha) wan 
observed again in the
period 1974/76-1980/82, particularly at the expense of rice and pasture

areas. The general effects of agricultural policis on labor use and
 
distribution are discussed. 
 (CIAT) 

0381
 
29577 HAHN, S.K. 1984. Tropical root crops; their improvement andutilization. ibadan, Oyo State, Nigeria, International Institute of
Tropical Agriculture. 30p. 
 En., Sum. En., 38 Ref., Il. Based on a paperpresented at Crin'erence on Advancing Agricultural Production in Africa, 
Arusha, Tanzania, 1984. 

Lassava. Production. Plant breeding. Cultivation. Cassava programs.

Intercropping. Casava products. HCN content. 
 Gari. Root productivity.
 
Afrj ca.
 

A general review it given of the production contraints of different

tropical root crops (cassava, 
 yam, sweet potato (Colocasia and Xanthosoma))
in Africa, and the advances in this field are presented. The mainbiological factors limiting cassava productior are diseases (CAMD and CBB)and pests (cassava mealybug and green spider mite). Advances are reportedon the var. improvement carried out at the International Institute of

Tropical Agriculture (Nigeria), directed 
 toward (1) the production

plants with lower ICN content, hiF) yield potential, and diptase 

of
 

resistance; (2) the introduction of natural enemies 
 for biological pest

control, particularly Apoanagp'us 
 lopezi; (3) ma.nagement of orutural
practices suci a:.: land prepir'ation, use of shade, fertilization, plantingmaterial, intercropping sy.i. ins (cassava/maize, cassava/peanuts, and
cassava/cowpea), leaf h-trvest, weed control, and continuous cassavaproduction on the same fielic. Finally, cassava processing systems used to 
reduce !ICN content are reviewed. (CIAT) 

038229046 HOLTZMAN, J.S. 1986. Annotated bibliography of cassava production,

marketing, processing and consumption 
 in Africa with particular attention 
to Zaire. Worce:ster, MA, Settlcment and Risource 

4 2 
Systems Analysis

Cooperative Agreement. p. En., 95 Ref. 

Cassava. Bibliography. Prodretion. Marketing. Processing. Human nutrition. 
Zaire. Africa. 

The importance of' cansava as a food crop in Zaire is highlighted and thesituation of research of t-his ,'-op is ai. .:yzed and discussed.
Bibliographic references up to 1285 coy r.ng different aspects of cassava 
are included with thei resp. abstracr Particular emphasis was given toliterature relevant to Zaire. The bib- ographic material was divided into5 groups: selected general reference material; cassava production,
marketing, processing, and vtor-ve in Afoi'arn countries other than Zaire;

socioeconomic 
 studies of caoso;,a production, marketing, and processing inZaire; re-search on ca.ssava prcduction; and cassava consumption and 
nutrition. (CIAT)
 

038330529 KREAMER, ReG. 1986. Cassava, the food of the urban poor. In Kreamer,
R.G. Gari processing in Ghana: a study of entrepreneurship and tcehnical
change tn tropical Africa. Ithaca, New York. Cornell University. Department
of Agricultural Economics. International Agricultural Economios Study
Seriea. A.E. Researc 86-30. pp.5-12. En., Ii. 

Casaava. Production. Costs. Ghana.
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cassava as a crop in Ghana, with a discussion 

of: yields of cv. Ankra; adaptability to soil and moisture conditions; 
with returns to labor compared 

An overview is presented of 


production costs (labor and other inputs), 


with those of sweet potato, maize, and millet; storage and processing (for
 
In 1955, cassavagari and konkonte); uses and demand in the country. 

Kumasi andconstituted 38 and 46 percent of the urban diet in 

Secondi-Takoradi, a situation that is still prevalent. (CAT) 

0381 

30532 KREAMER, R.O. 198b. Gari proce:i:;ing: improved technology. In Kr-amrer, 

R.G. Gari processing in Ghan&: a study of entreprt-neur:hip and technical 

change in trop
1 

eai Africa. I,,haca, Nct York, Cornell Univer. I ty. Dpatr, tment 

of Agricultural icconoiejst. I terrational Agri eultuoral EconomiC Study 

Series. A.E. f e' ch 86-30. pp.hl-66. En.. II. 

Cann..ava. Gari. Pr,,cesnirg. TechnoloyFy evz!tatior. Mechlanlzrtior. Women. 

IMarketing. Prices. Income. S'oCioecoCnO je, t . liliMP. 

l' ie efffects of improved technology orn Litihlti jidu:stry i; the A:nhanti and 
+ 

13rung-Ahafo regions (Ghana) are analysed. Tb, ruedarnitcal casnava grater 

used in the e areans is des-cribed as, wtll i:, a hih-vol. technology sys tem 

in Accra. Two case tUdlC: of thCLW LtCserl ogeitz, ill Ayigya-K ura:si and 

Anloga-rumani , arc compared. DOtaill; of thcone wcmen-managed organizations 

to procens: gaui are given. The variou:; fstepsmlrotht arrival of raw 

material to fermentationl androa::ti ng arte- a;o dicusseud. :'ociul conomic 

production factor-s-, related to the adoption of' now te-chnolojgy and quality 
rv 


processors%tire ts presented. (CIAT)
 
considerations, and the ojsrting eo tiralsd niof Ar.lcgi-Klusa i 

C385 

30-2b KREAMER, R.G. 1986. Gari precu::n r.), in Ghina: a :tltdy or 

entrepreneurship and techlnical ciatige i tropica Ari:-,. ithaca, New York, 

Cornell Univers;ity. Departnment of Agricutl-' ira] Etlturir I . lrttrnnational 
8 

Agricultural Econonien Itudy Ceries:. .E. R,:it-arch 66-i(). 13 p. Fn., 56 

Ref., 11. 

Ca:;avta. iari . Technology oval2nilt:.i n. Marketing. ttl ll::cz jt' it.,',tlg. 

Caslava programs. Ghana. 

The manner i which Ghanaian t have increa:ed availabilitycrtrenorIurn: food 

thr'ough lmprovemen-s in castlava procen:ring, elimin tn any of the 

bottlenecks aL sociated with organizing the delivery of fresh ca!sava to 

processing center., and improving cas:a',a processing te'hnrology, is 

examined. Tire focus is on the gari industry of Ghalt::, particurlarly in tire 

area of Kumasi, and the impact of 2 technological innovation:,: the 

cechanical cassava g-ater and the manual ncretw , built locally. 

Samples, case studies, and survey: of the ca:,s;vb riuirkuting] and processing 

chain and of' Kumani's informal L:idustrialists wore used to ecelct 

socioeconomic data. Policy impltcation: for promoting fmail-scsle 

technological change are discus:ed. IndividUil paper's; are recorded in this 

publication under the following con.;ecutive no.: 0359 03L. 0383 03811 

0386 0387 0388. (CIAT)
 

0386 

30531 KREAMER, R.G. 1986. Gari processirg: the traditional method. In 

Kreamer, R.G. Gari processing in Ghana: a study of entrepreneurship and 

technical change in tropical Africa. Ithaca, New York, Cornell University. 

Department of Agricultural Economics. International Agricultural Economics 
2 

Study Series. A.E. Research 86-30. pp. 9--'40. En., II. 

Cassava. Gari. Processing. Technology evaluation. Ghana. 
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The traditional method of gari processing in Ghana, an well as theimproved technology such as use oftilemeohanized cassava grater andscrew tilewnltinutpress, are discussed. Case studies
managed of 2 processing enterprisesby women in lBorrwire, an Ashanti village near Kimasi,near Techiman, are given. and Ayeasu,In each case study, tie choice of technology,types of' gari Made, supply of Carllava, and gar' rrmarketirLgconcluding analysis are di. cuniced. Aof the induntry's filtuie i acoiU made. (C]A')
 

038730530 KREAMER, R.G. 1986. Pr'oductiorn and con::ualption ofIn Krearer, R.G. Gari ca: ,,vava in Gharna.ig i'ocne:cjGhana:I i a study if entrtlren--ur::hiptechnical andchange in tropical Africa. Ithaca, New York, Cornell Unvers3ity.Department of Agricultural Ecrinomic;. Intevriatiorial Agricultur'al EconomicsStudy Ser' e:1. A. F. 1eceari 81-3(i. pp.13- 27.Fri. , 11.
 

Casnava. 
 Production. Cor:umjti(n. Gari. Fri"c: ii tical data. Papa.

Ghana.
 

The production arnd 2o1 :iaItion of I nBrong-Ahafo (Te. mlti,) i ron:; of 
tileA:hantl (Kina:)i arid 

i;hana
are di1eusied it O:tail.productionci'r; Data on , Lrd vieldI.forr 1950 to 1981 aii presented as well as thewhol t-!ale jrice (V180-85). Rtie(n:eindaticrlin
national av. 
preparation, planting3 (tim 

or; :;oil 
ratirian, ard : ii ig), arid har'vestinggiven. Ga rj coriinumption arcillthe regiorn:: i:zd: 
u 'ed and th irrke ti rigstructure:; in Kin and Te hmmnillar' inLdioatud. (CIAT) 

30533 KREAMEfL 0 388R.G. 198e. 'iran.i:formratioi Of' th iari irndu:try : Impact ofnew technology eti it icir'kt t i tii In [reamer,
Ghana: .]. Gari proees:ing ina study of" et(tltr'reiUr lJi; ind I cuhnjal ulianl e in tropical Africa.New Yor, Coninel] Illnivetity. Ietjart rnt of
Ithaca, 

AgriculInternational Agri(ultural F (oriit' Ytudy 
ural Economics. 

cr1, A.F. Re;earch 86-30.pp.67-89. n., 1].
 

Ca';za v. Gari TuchnoI ogy. '
.
Proeti 
 Marke ti Maps. Pri ce:;.Costs.o0ioeconoIie a:;
1 ec " I1(me. Itidt a I r Lton.ti Ghana.
 

The evolution of 
the g;ari marke ing 
sy intems
i Antoga-Kumasni and Techiman(Gharia) 
due to tochnical inriovations is revieowed. The origin ariddevelolnleht of 
tile LFtaa:;i
p1rooe;sing center 
are di:;cus!sed
for the emergence and the reason;of' the iridus try itiTedcimanr ate given. Criteria for
organizingii etiter ate Included. The delivery :;ystem i!;des;cribed and
nrketing costr are analy:red. At 112 percent, tratircportationCrOats are morethan twice tileperc ntagr itribution of the contractor's nut margin,50 percent greater than ard 
. 'C-Jucejr1- price. Data ol Conl Iractor' :; netincome from cacc',ava de!J,': ,, 
ire al :;c included. 

villages in 
Tuobodl-m and A-cLcOyi,2the Tecliirai 
area, 
are ased as examplest of orpgaijzed piroceasingcenter'-. Ftirthermore, the impact of technolopy on traditional aridmarkets and oil"rke new 

ting return: i , analyzed. (CIAT) 

0389 

308214 MAN 1AC, A. M.; GENESI1A, M.P.; F'INN,
for upland farms 

J.C. 1986. Developing technologyIn Northern Mindaira o, Phil ippine-. Philippinte JournalCrop Science 11(2) :69-79. Fn. of 
, Sum. Fri.,9 Ref., I1. [Dept. of AgriculturalEconomics, International Rice Recearch Inst. , Los Ra~ros, Laguna,

Philippines I 

Cassava. Technological package. Cultivation. Uplandaspects. Farm farming. Socioeconomicsize. Rotational crops. Fallowing. Statistical data. Labor.Inco 
 . Technology evaluation. Philippines.
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Upland farmers' productiton :;yrtem:; in Noith eri Mindanao, Philippineo, are 
described and the imi.lication of the reults for develo ping nt' crop 
technologie; at the site ave din'unscd. The dciinunt ciro plting patIterln 
over a :ample of 202 l' ii:.lvn:in l(']ivt-i': , Mi:MI O 'i t.t > , w i 1;;iJz(-I.Oize, 

r'ice-fallow, i iz -fullow, ca:: v , and [ert'rari a .rop: :nil a: coffee, 

cacao, and coconit. PotOnti al :'Lo etttnJ :o1:.t it to aduoptiot of' 

impr-oved techntol og 'lt ar'' cc.n:iderod: (a) a w,,ik zauk t pow)tion; (u) 
car':!e ]utic,, pow a Iu C:1. h; ' mio:Zi, invd c;trn t rild c() th'! W, ik no '
 

position and the lock of fr'c'dom in ouwce :' t t'iro.t
t: 'it amnr,' coltivator':t. 
Pei Ied ch Iracte r-i : t :; of' now cro t t<:chrIl ugd,):;for ull ,Id form:. tray 
itJutdi: (a) in'l'pta:(:d la lo'and powe, pr du,.:tivity; (b) l(w doLt 
r't]quirti :lIt ; und (c) lcw-rJt tk tu t ,'y. (A") 

0390 

30056 iAPlI M. A.M. 1980. A revi, w : rr itA, l:-:ai:,-:.,rhTanzania. 

Mwanza, Ttnzarlia, Ap.ricul tural Ilt-tari- nt tutvt. 19. En., ;UM. En., 30 
Ref. , II. 

ca: .Jvl l o '. }oot F'OdIi tiV ity. P1at 2rg. S* ing.O:p 


A od)t3ie.K :1.1 1 '&ltlcl.) rg. r-t iut. i(owilt-1. l erne. ('a.:;;avat ;prot,'ain. 

[ c r '. ~ l , Vm 1~ V , 1, , 1, 1 , d ;t, 1i:: I 11. rdd , . i,;,- :; 1 i'l'I Natl1 i d, I (-, Z! 

U"y') t i ! 1 . ' ; ; r .: n 1rt). : , : rI ' ya Id,'utnlt :q'ea('!'al,::, t u and
 

it:' I o I , t h dli, , Td : V own.c .cl o,to 
uv: t '-d l; 1\t: !,t:' V ~ . '' L ; 1t,.%,[, airldV1:ut,,r i ilI~1it,;lt.ala 


[.ionrtt, 't -d -n--t1v.: : I n--tull,c 3 i. 0t'Z: (i . i ld t7 t/ a, 

e *. " i ! ianid t,( ,th CAMP clv ro1- w leaf 

, , ct, i 11: Illi ii wet e: 't W:i if. ;,i q~dt, , de ' "itt vt i.-l'llt mostly 

1,0 ,Itut : t , ii ' i Z.I '. V . l i', ( z i lr ti tziJ a , N j e m a , 
Paiz~m !, }{ n ,n: t , : l } h " ¢) Wl'! t':<l l~d : ll~it rt10'.-.t Ios~,' 

io .nt r ': :v rt''(It,i aIntit : it Wi 'l v (:t I1i1a t d i yi. t' r it I'r- : i:Aan.. to 

gllt-odit:.tP ;iii, l t11 ! l-80 oorut, ly, by 
r)een ,, 2 i t . t t on I r, e.,! ii nr iit -( :]::.int vat .z %:'La 

L-ii teL 1 I,] t 1 ,J Mlt !'i !: U," r ~ ,-r1: 1 tc:Ilt V,-,:. w - Intl!t pl d in 

nd 'In , i-,ty c-;ri. tadg
 

iC G . ') : t't I i r , ] L t I to1 . 1 -,
 
uki i kwru ttp ditri tut -!: 'I, ;w of, the in 

t O i2. t :t y , I ; ,(-,-ai ft 

dltc-c r.g t. t ; n , ''c r ii 'l I,'ow: t-. ('Ott ti rig. iwiwodid 
Hyb i dio ; ti i r I ,' i i ::nt : o ; [ot : dr I u p' d ev nteu:'ntua'Iy , 
IIcvitd td f c. I 1 nr, I I I 'V ' ii: , s;pacing,Corin rui'.Iitt :vncritded 

.rodol ',i epi w'o;." lIy, o 'ct u::i. l ',, a: V:~t0 t : 1i:7wi t l id
.

dt :,n, t :;] ijj -. 1 .h f O 81150G cm w. . ']h I Jh1 , , [ l " Bt't.'(I f.'lm£. 

duperx:t d il thr f c otrvt i im w-i. C.ori c 1,viv wec didnL 4,i 

10, oid wI .e 'it-:v' . :-,- Cj hit moi i --O i : , or,: n wor'(!t eofc t- tInyforw 
bettor t.bt't;/: e r t yc id nit tl!: r ajliwu. Tntet ()vopirlg casava 
with , dnit.l h i: the i t i ,I i-iVi" ; t.Ul-n:lS/turav'ea.crou tpo t: t(o , oat l'i t. 

Ca,;i-,avai tjx l' l(-! C ,al]t.A: I1: -d il '.lltll} V; t hg; 1' )' broileV':i, layel-:3, 

0.y ,'; di!t: limit 
(0l atability oinftrvd cO vk :;no I. i'citr y; a-,howu .r o til., d ulCkr't ot 
and dai yUTwT . Prvo 1..,1961. ]tvot h: did not 

1 did 

respo n we t.0O : lt .: d Fi.rie 0:watl,' fI'O7 day.2 wascid -11 a Ect- : : o 
tile n.fh-t '' Jtlt flotihOd of' i 6iwtl{r } I l'j, ]t acid c()nt.'flrilin a: :iava 

pr~oduct: ,; ta (Af, ~ ' c ) 

e 9481 S UGL1TTE, M. YO S .L.. 19 61 . L ev i aint--nto b i 1o kr Af'iuo I;obre(ma n d ioca. 

(B ib1i op-a ilic nsurv ey o n ava ). Fo r-t:,1 z a - CF , i, F inpre ,, deean ; ras-i 1. 

Ansi s tencia Ttc nicz e Ex t e ri:aio ii ral d o C ua rAf. S .e B ibIi ogr- 'djca no. 2. 

37p. Pt. 

Cassava. Bibliography. Brazil. 
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A total of 243 bibliographic referencen on cassava available in the library
of' the Empre;an de A:ci :- enlit Tcrica e Extensao Rural do faarS (Fortaleza,
Brazil) up to 1981 :r" ii tied in al phabetical order of the author. (CIAT) 

0392 
29573 VttliAlI~tllUt1THlUU, A., trad. 1986. Tapioca: few choices available.
 
Bangkok Panitk iorthl y 1ev-i,w 271 i-1. En., 11.
 

CassavL a th: c. tcal i: ... Ltatiti data. Coata. Trade. Thailand. 

Thailand expo't.: 05 [terL' t of it i; tapi eca, with the EEC au, t I most
importart lrlhrkut, itq ortirng 7. '2 .VT (1 ta)ioCa :roduct c valuted at approx.
Baht 17,' 6 .,il.3ohn. Tapiocz fl-om Thailand enjoy:; a pi'ice advantage
cofml'1red wit h uthel product:; ill the FriCloeall ardmal feer i nduatry. Tapioca
import:, we rOd(.Uc d durit E9?-St., due to a change in iegi:;lation, which 
placed a 21 perce itn duty oii vn!. ove r Lic(!itajn quantity. Fiance andItily, irivll pr( 1, o'r oT 1 1t1'd-1il(y, h campaigned for- such a reduction 
in im frt ; i'Ihf i 0i)1i l ,- i If'ott VI0( in re negotiatinig the agreement

ai: di;;.,.Ii (A'!) l, ach 0 t

t 03t 0360
9 0362 03611 

KOO OTHER AfSOCIATED COMMODITIE,; 

K01 lotatlinal Schemes: and Intcrciopping 

0193
 
30817 GlI:;! , T. 191: . Nort rica::t Tlhiiland. A ley farming system using 
dairy
cattle in tie- ine'vrt: il,1, h. Worldl Animal Review no.61 :36-143. En., 18
Ref., TI. [Plept. of ui:it r -, Univ. of' Queensl and, St. Lucia, Qld. 4067, 
Au:: trji ittI 

Caccava. Cui t ,l i it I y:t(m::. VIol' tlti o n c 'a-; . .crol ti ium. Stylortanthec. 
Ferti I i t r: 1'.. . i.1 r. i t 1I ty-. - (hed: ;,I,( in . Soclnocon(tril c0
 
aS 1e(t . Prod ct v y I. Th:, id.
 

The! vu: :l o1 i p 1 fo r i g :.. eohc i tro .ct u i ng dali y ca ttl e i n

th f iI I(:lt ih t, i, c-i-- ,-I' It Thli1i a nd
uve- a -yr plolod are diocu:;:ed.
 
Cl:-:;ivI oeilt tit. . !h - "r(, p 
 tho cit ii Ij- gre w n i in th t; e upland i nfertlI e
 
:;e(' , ;, ft. r' ! t. It: "-Id li)t will. it p1 it ed lIt-r ca Iey 1op illcih as
 
Mac t oI ti]I ti ltla,1O I'lil':' puta'Oi, (um -. . r It tre ' tylecI tt;.: harli ta cv. Verano
 
t,--tiIti-ed wi th P, 
 ,nd Y va yit-d: in 19611 after unfertilized and 

rt hi; i 1 itn lt8C 1981, ant 1982 were 7.0 and 7.1
 
t/hz ' , ,.3 
 tild 8.3 I/ht a, reip., for 

, P . t,I: ( !' i !-till:)I 7.7 ntdt 10.9 t/ta, i-ap. , for 
/ ia,t i:,1 , CtI L i i :i t roi pzi::tliec Wtie: Iowr; and 9.3 rtnd 

1 . t l , ";, * tt itVt/i- ,ItO bill lith l gume pta/tuieLt
mown. In 198 it: 1-yr Icy tretItments (1980 ztnd 1Q81), the zt:,ssLava//cacsava
rotation:s with uId without fertilization yielded 13 ad 11 t/ha, reap.,
while the Sireatro/a.t:;.tva rotationt yielded 28 and 17 t/ha , leap. Cassava 
yieldis in 1983 and 1984 wore Furtherireduced to 9.1 and 11.1 t/ha, reap.,
with fe.otlicittiot irt 1980-81, atnd to 10.1 aid 11.2 t/ha, reap., with no
foitil izatior di; continuous ay.,tem.cropping Low-coat milk pr1oduction was 
oonci dered fe:i i ll Thailand on legumie paatur en arid ftarm-giown feed,
stuch a: ia--ava. (CIAT) 

03911 
305114 GOLD, C.S. 1987. Crop diveraification and tropical herbivores: 
effectz of' intercropping aid mixed varieties on tie caccava whiteflies,
Aleurotrachelu: socialit Bondar and Trlaleurode- variabilita (Quaintance), 
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in Colombia. Ph.D. Thesin. Berkeley, Univep'sJty of California. 3721p. En., 

Sum. En., 905 Hof., 1I. 

Can-ava. Cultl wrts. Inter'rol ig. Cowei. Hal z,." Bean. Aleuvotracheilun 

sociali:;. Trial eurode:n vaviibi11:i. lnnaeIt boloey. Colombia. 

The effe,t:; of interertppi g and mixed var. on tht polcliation dynaini(i of 

the cat: -ava wh itf'i:: A;ac, r'aohtii:l >octilI:- and Trial ourodec variabilin 

were inVU:e iga t'd Und' O1tl'f,!aik :Corlidition:; in ColCambia. nt erc'o pping a 

rjel'.ionl c.a': .var' w. Witt]h(Wl: - ',duCee eFg popul ation:; of b)th apeDen 

of, wit it d'ly. 'IF: !:;u 1'Iuctj or: we,!:i e: idu: I , perf ::t ug up to i mo. after 

Ihe' harveift of' the ccw,,'t. Mixi l ig : r giollal ca:;itava vyiv. with ca:;aV1a 

Val'. 1.1C 110 ( ,du'd poi luatio::' of 1'. vafi aili:a but did not affect 

popUlaf ion: I' I. .locifiv. P'vCdator: ocbwed :, numeri eal re porIte afd were 

move abtflli li ii'l n I t , while ti . rate of jift,'a:,iti:tn wtt!e equal. in 

t 1 r it y whitefly ote:' a al:to -t;-II tI'e l:ant:,11, a of' jiif w !:' ain aar, ' Wu'a l 

* y:;t,:;:: . TiII:; I hI 11Vi i (tI lif(':; hy 1, tht1,V: I W i: f' t:CtLil a: a fi i'l taIi . 'il 

Xpl tIt 0;] e ho' d ihil''1. o f) l ic l a 'vilit, Wil i IteI'o,,O1M. ''l'tt eri11t 
'u ' ' ,, I'i'l'. 'i litial i-i1 tilt- k:fhkviop aid ho:ot. plant, 

1:! t iot oi' ci; Ii it 61 1 ' '( 'ol p . of .111dia eow:V may hlart. 

[p'ovid d ili a t -, I [,! ;il I'": :i' to wh:i1-f' Ii: (dl'il theL )eriod 

fl:ef fl. h mfchi d i Ci fliinot, Ixlt thethat the ilt erle'.' wi' but ftll ''i:z iiin 

I I:.t 'f'lItq'd (fig roffe'dtcii i 1:1 it Wh it ' o-!'U1 , hat w11et' t 1 uaff tile 

Il, iovii] of 11, , - , I'CW: 11 ., I , , ii pearIfi d tlh;,f II li ,!'op ocpel tiIti o 

r'/itiu L d t i i '1:;:' iv;, :izt ' r' v i !' cv1:i A , r i thifolu ,h the: t au'itLd 

r4e-r1:i di ' I ' I, . '' i i IIt .rid t , i I, adult popi ati on:i of I ':'. :lia b Ii.; 

Wif'O- :I.Vo,. to it: 't.'nfl otly .tic the ild ocaf:l;avaor, wil. :;zt, of' vidllai 

plait *. "'iii: , W i t" ' 1y p ., . Ifi: W 'I a I' t(tl l(,l f tio lifLit *elevction, O l 1" 1t 

'''., l , Io p1aft o dition.and/or' ef:i' hIc i I i' W.:, f,ol it t i Ito;t 

The : ro.i u 1 | i , 'i i:i,hl tllila tri j Ilan1 . lI o 1(1 if thvofy in 

expl'illii.b 1 ,Li:vv i l'i'ct' J, 1 I 1 d 1 ff h ('foiidop 'ilf toi::'. tA," 
textfraot) 

3 1 , 

. t:O'" t , ' f aIr: 1,",,1v 'otitiofid1 :;y.;tC n the 

.0otle i : :0,VIll 'f,,f iii a o '1i.i' of fe, f off j'c,l ior eropping or) 

yii:li of" : ml': iFiji'''' d cvup'i. lOe ra', Glhirl:i. ii opz It-i1,!ro2h l n titute. 

COtifwi I'tdr Tt<dij: t('i:l llt:'I.ar','h. 101trFi.i, i;um. E:n., 8 Rof. 

u1:;thIl I[ lhi it 

:avi. i Iii . Ci,, oiaoco.Ci:, , hiot:, tion'~ ft ty Mi:,.. ,.i Hoot 

troductivlty. hi 

T h u I ',' I ; fl , ' , ) tl 'A le' y i (,l ,! <1o " , V .hiaiv aI, C W Pe L , 

t:llt t tOl a:l ,w' ,aflti iX o citwduet- ifr Ohawu arid 

i'oJkaooL-t (Charl p i). 'to iffi, ri-p 1 iat),. i tim,,:;, w : u l ed with 

1::t-yr ilfroplt'Vn' ;,, th .ain plot rid yl cl olpd I : l l Theylrd olgl ri,' . 

fl :'fec of ti't '''i ',u ; 1'I. -yV f l'0l, o1 t he y eld Ofl tte 'flij-'Yl' I(' parO 

di'f' r'd i I iiit ly t, ' , inIit(:; exceptI'igi wi tih m1ize ill i-okullfe. Ill 

Ohawu, fi/it' 'd cziz'ava te'ded to b -'eqlueiti al ly compatible, each being 

cuitablu to tii nt r ,tilr,:receding crop. Cowpea yield wa :uboptimal but 

yl l' of' :;1ii"'i. i rff,flU , and ua:iilva we e :.1gniff cai ntly high. There was 

a 'I grnd'ic:aht iri.eer'aeCfof t.,twe n the 'ft!A.:; of lot- ard 21nd-yr crops on 

tic yi,1 I of' 
4 

'd-yr mn'aJz ii Ohiwu. At thi:: loc;ition lot-yr cropping of 

toba'cfo-f'a 1( w ld ,Jld-yr (:;;aVa t(n(ed to et the 1(u:At trcceding cropping 

.(:qfierlce i'o' 3rd-yP rniifz ; whe't:ric 1 0,, prev ious etf'oppinfg of c'af;:-Iava 

I'avo'el iaize tha:,t fcol lowed, 2 yr t tli c: ilve ozi:a:;avat lowelf'ed the yield of 
rihiizu th;,t : ul e cdi'd (A.(,) 

0396 

30850 MATTOS, PL. 1. DE; SOIIZA, A. DA S.; CALDAS, R.C. 1986. Canava 
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Sum. Pt., En., 8 Ref., I1. [EMIIIiAPA, Ceritro Naeio.1 do Pesquiqa de
Mandioca e Frutlcultura, Caixa 
 Pontal 007, 44.310, Uruz das Almas-BA,
 
Brai II
 

Cansava. Inte-cropping. Grounrdnut. 2pcinPa. ta :ti op. Root productivity.
 
Starch produ,'ti vity. tr'azi.
 

During 1982-63, a trig] wan; conuet t(t to dt','rili: (1) the moot adequateapacing for can:;ava cv. B0M 1161 interro;Ied vi h peantt cv. t'laranhao and(2) the effect of eanut.: on . y .Id at. the ni;lacao Expt.l. doFrutlcultura Ti'ropi'j, in Cc: "-1a dod ltii :t(a (Pahia, Br'az 1). A randomized
block de:;3 n a::1 r::c . 'T'r'.atmnt: were "a::,ava planted in double
:spaced at 2.-, 2 , nd 3.0 m, with 3, 

rows
 
11, and 0 row:: of poanuts, resp.,bLtween th' l.oublo row>. ]nt erroppi rp ca:;n;ava p1anrted in doubie rows with2 peanut crop" n :nh:a'qurant y1hr: how'd hi jlier yielda than I ntercroppi ngpealnut.a ith 0.::; a aci d!A !;d at 1.0 x 0.) a. 'lhe t .Ipatia] al'rnrerent('or' impr'oved root yif,]d wor, ".0 a,ndP. m witt, 3 and 1 roe : Cf peanut::et(jtwer I 1, do; :l2tc row:;. For , Ih:.1 toyt


it ,a gowrn [,: a pu'. ('-r p c-i whle 1nt: r.1. opped w-th ca1;?rava:,lanrted 
when
: 111 Pc1tito:'"re obtained 
at3.0 x 0.7 x 0.7 r and ;t .2 x .7 x 0.7 !r, with 5 and rci', reSp.,


betweer the doubly IA,:'. 
 (A:") 

30130 TSAY, OJ2. if 1, W l,0ON, 11.(. . h: r,::por: ' ca:l:nava(Manihiot Inoulirt.a) to ::ipti, r nd to :,oy b::r: I ntereorop. Fi oldCrops Ite:,arch 16( 1): 1i . EnFri. , 'Ium. Fni. , 20 ie'., I . [ The A i an
Vegetable ltenear h .', , 
 lo tlrcent C(trr. 'r, 1.0. tlox 11. , /hanrru a, T' ai-nan
 
711103, Taiwan]
 

Cas. 4va. Intereroppi ng. .p:ci r :10.oylKarl:. Dry illaIt,t'. nt. t.aill hi Root
plrOductivity. Leaf avrtri' . ]. radiation. ( rowth. . let altrre. L.ght.

Austral ia.
 

TiIe r'eapo fe c1 avit toa:; row :aIVIrig arnd p] Clt po;1uIatio n do 1I: ;ty 0.62plants/sq uare meter in 180-c rows; 1.23 pl ant;/:quaIre meter in 90-, 180-,270-, and 270- plu:; 90-cn row:: I.(-. paired row:) ; and 2.46 plant./:!quarn
meter in 90- and 180-cm rov) , arnd to :soybtear interrop 
at 2 row spaeingsof carava (90 arid 270 cx)  tiudid at a hili lott. (27 degrees S) 1i SEQueol and, Au;tralia. wirer,, i'",: temp. limits: a growing seaoon to 9 mo.Detailed ob:er'vation:n wero made in Sole crops: orn leaf canopy structure andlight penetratio In tihe 3 vow :pacin'a at tlhe meditn density to allow anestimation of' 1ight ovaili 1i ty for in interrop bo tween can:ava row:. TheI (M plant denity or theo P,0-in row plant: produced the lowest total P)Mand
root yield at harv-t.t, while the 
 2 3gjlrer denities or the 2 narrower rownproduced siri br tot:al and tut,'r dry wt. Intereropped cansnava producedsimilar tuber yield to tire sole crop at 
a 

tihe correspornding spatial
arrangement, but total I'M warl lower in the former. LA T wan ,imilar amongthe 90-, 180-, and 2/0-c vow npaei rt In :ole crop.r throughout the growthperiod; however', leaf area wa:: unevenly di.stributeed horizontally for alonger' time an row spacing increased. This :'ea;ulted in light penetrating
the interrow spiac' ror a longer period in wider' row:; in gole Cr'ops, morethan 50 percent full nunlipgit reaching ::oil level for 90, 120, and 130 day:after plantini itn the 90-, 180-, and 270-cm rowo, rerp. 'lois lightenvlrornent. would be available for an intercrop if cassava growth in notaffected by the interrop. 'tre r'esults for' cas::ava withinterropped
soytearn :how that in fact cassava growth wan reduced by the associatedsoyban, and herrce light available for the noytcan growth would have been mnoe than that entimated above. (AS) See also 0263 0271 0279 0381 
0389 0390 0395 
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ABBREVIATIONS AND fCRONYMS 

A Angatro, 2 DM 
ABA b.cidic acid DNA 
ac Ac'e(s) EC 
Af. Afri ka a:.; EDTA 
a. i. A'tiw, ]nlg diuent 
al t . Alt t ud" EEC 
Alf I- f ' yn1o."aic .1.,- l v0 

1 t1 -.
 

A'. A!,i Iu 

EL 
ait 
F 

.' 
't 

. 7 

t-l 
:El 

Iio 'hn.1'-till 
';iI1 

'lhatLt 
Ell7x 

o 
C } ' ' , I,' V At 1, 11 11 .l 

I" 
'AI',I'.' 
lI 

,: ] 
. ~ ': ,'!he[k 

vi. ; 
0 . 
UxGtA 

F C , ' ,' vi 11: t 
S:i , o . Ino : it F 

F'gPW 
FU 1.:4 
F .uL.k' i ,PLCr. ' 

71CI 
KtlDDE 

,t 

LIP'b!. cih:n I ,,i Iot t.1 vil".; (]iil 
Cis 0 C ' i o'' ;' IL l U le. 
F 11(3,1,!- F, !I, l ' :I! I c,; let GE' 

vCr CC : GtIII : 
CBV P ) , v j It (I1pC 

7-"n '' 1 '4 . 1 Vt I Or. 

Ci 11 'r IDA 

C U; z I Itv i;aiadCop)hF 

t lli7 (jis: tv z :t , 11 
viru: 

l i C I 

CC)'D t 'i"A", ' tll a ik He1. 
sCr. "Li a. IDYAN 

CE. C:1t, HI
CI .. ' . I~t(1Y fit 

h Chine ,-d 'p y&ol IBA 
,'11 C. ::tv i , lfd e' ]BYA*N 

CLc CcI, t ,tct va I'l 

OFL (Ca: '-IV> Yt' tI N li:".t.. 

C.1. CcroCLr!E 1 cit : (71vi,,r:! f ,,d.:,tand on j n.aCh D -Zb :nt i 
c h Cc,01 i"I w i 1t1171 AIAI 

Dcn . .Dn i c kI.gloGwi' 
F CrIIclu I rol i 11 ! It 

,hI IL£;, 
1?;. Calec, u ;In a! v I Iacr yIatteL 

C ' Cat f/ :I - YI. I 'cll wf;tt; Jal 

'. . Co,-.cf ivi ,t (_'r" v, i ii.j on vF!t 
CV C L j V& V ( --,) 
2, 4- 2,411-di chh,: it I,,no::yac,! Lic 

acid tKcal 
Da. Danirhi kg 
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Dry matter 
Peoxyritbnuclele acid 
EmulCLifable conicitrate 
Ethy it: nedi awli net etraacc tic 
t'''d
 
F n-Ofi'a: L-cO on.i " CCI;:ullli t)'
 
F2rt1i'b,], IIi' 


.. 'tty , i 

,jit: .y 

A y .L 2 1 1 t, 

h .u7 Tt 
FillF :, 3 

7: 

Ft, ' t d 
S < J: 

10. 7. y 

. ' ' ' 1 : - t(w, 

. it y' t)I t',,y ;t'tia..I 
G . t . Lied1 aaid 
itb ow . 

r - re ~ 
u - .uLh 1, atlo 

l. 1:o-( .A atotraphy 
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irott;c y 

Loa u!'II 

Iiy :! ;x.y7Ir (hy 'J Ltar 
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Ti A I,' 
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ri ty thti acorid t 

aIr, 
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J ap~lf 

KLtal (amcoun. -,f enzymnatic 
ac(tivi ty that converts 1 

tA Of -".lb--trate/s) 
Ell I ocall or-i e ( 0 
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AO BOTANY, TAXONOMY AND GEOGRAPHICAL DISTRIBUTION 

0398
 
29336 CARTER, S.F. 1987. Col lecting and organising data on the
 
agro-socio-cconcAlic 'nvirorlu-nt of the cassava crop: case study of 
 a 
method. In Buntj A. T., ed. Workshop on agro-ecological characterization, 
cILall'i atc ,,. , Roon 198i. Agr-icultural enrvlrc ments: 
proceeolirn:. W, Tr' UnJ ted Kingdom, Commorwealth Agricultural Bureaux 
Internatlorli . I . Fri., "um. Fri. , 20 Rnf. , It. [ClAT, Anartado At-reo 
6713, Cali, Col o' 

(roo: iv;. F1 :rI e y . h cl o:y ,. CI'ii.Ltic rrrqui re m nti:. Soil
 
;hy:" cal 2!vo v t 'rIv y . }'rY:duetivi ty. Soo oucori nit' a ;pect a. South
 
r.mcr cia CCoCr it .
 

P, Ithod J l 't , fl' dt:1fL rv inl r oregoion: wi thin a I arger region i n 
Which a p'arttloiclr crop, in t czrkto: ast. va , 1n; important. The method
 
will hell renearch worke'2:; aiid I n ritlution.; to iden:tl-y rooearch prorittes

"Ind develop op[,'o p~n o tcn!r (oj optons I'or ,greater and more profitable

'rl:t'ir1t-d utpr.lrt '1' cci,' regiorn;. The method begins with a
 
0"m111-.5001w rr[trr'utorer ,ap or 
 t! crop under :stdy. Areas where the crop
i!, produced arc Lr d1n1c4't'r, in simple agroeccological termn. Specific 
reglonr. art. Idtlir tr ici 1O1r .:tudy E'rcm th(ene nmap,,, in conjunction with other 
to ijcy collnld(erationj: . hondary data anrlyn:i:, hapld Rural Survey, andS(el tI 'ment Pal t"rn,r LryrO ore uLoed to del 'in( !pati varlati on in the more 

iapotorait wconhtichntnlimil output locally. Micrcregions are thenich 

d0inud by ovei-ayinr rg 
 nap; wnion : hcw the gograpnic distributions of these 
co.r!trali t,. 3 aI ca::-:l ldy, a Inethod of mlialyzirig the pr'oduction of' 
caninava on the iiOu'th oa:.:t of Colombia is-, dezscrii ed. (AS) ice also 01411 
05411 

COO PLANT PIHYS:OLOGY 

0399 
29915 ASIOK.-N, P.. ; BAI, E..L. ; NAIR, R.V. 1986. Canopy spread of and 
ligit. nfl] trot Io0 thnrouth cossava (Marinhot esoulenta Crantz) canopier.

Agricultural Eemearoh Journal ofm Kerala 24(I1) :83-85. 
 En., Sum. Arm., 4 Ref. 

1[Coll ego or' Hort leltire Vell ir [dua 660 6154, Trncnur, eraia, India] 

Casaava. Canopy. LIght. Intercropping. Plant developin:nit. Cultivars.
 
Planting. Spacing. Timinv. Leav&e.. India.
 

The extent of canopy opread of 6 ca;:ava var'. (14, E 1687, H 23014, 11 3641, 
H 312, and Col), planted on moundti 90 x 90 cm apart, was estimated a. well 
a- the llht inrl'iltration throuwh the eaun,;,iva canopy with advancing age,
both over the mound and in the interrupaces. At 45, 75, 90, 120, and 270 
dayn after p1 ariting, av. canopy spread wav 66.5, 98.3, 109.6 113.8, and 

14.2 cz, reap. The percentage light infiltratlon over the mound ranged
from 39.1 tu 18.0 and in the interspaaes from 100 to 26.1 in the interval 
45-120 dL!y a after planting. Var. dirferences ror canopy spread were not 
.ignificant but those for percentage light infiltration were. Var. M4 
a lowed trie highest light tranvr.risslon, r'olco by Col. Results Indicate 
that Intercrops should 're sown farther from the mounds. (CIAT) 

040C 
32027 BAJAJ, Y.P.S. 13,77. Clonal multiplication and eryopreservation of 
canssava thrugl tissue culture. Crop Improvement 4(2) :198-204. En., Sum. 
En., 15 Rf., Ti. 



Cassava. Tissue culture. Apical meristems. Shoots. Cryopreservation.
 
Culture media. Laboratory experiments. Ger'rnplasm. india.
 

An in vitro method Ic the clonal propag:ation of cassava plants from
 
cegLments of shoots, w. ge tati v, 
 buds-, and muri'stems J described. Shoots 
and callus have al. o bien re ,rnerated from merlrtemo frozen at -196 degrees
Cel ci us. The fead bility of' cmlcyinr, theoe methods for the conservation 
and I nt r tic onn o. l t cl ,: 0 " L' i 1;. . I; seu1-e1:. (AS ) 

04I0 1 
32205 ._L-SHIjARWY, M.A. ; COCK, J.H. 19864. Caracterlstieas fotosintOticas dO 
la yuca. (Photolyrthltic cji ruictiij ties, of ca.ssava). Yuca boletin
 
In.,rnativo 12(1): 1 5. Fs., I1. [CIATi Apartado Atr'eo o713, Cdll,
 
Co om bi a 

Cassava. Phot cay nth,::;A. Il art ph y: i o ogi cal proo enc; :a. Carbon dioxide.
 
Leaves. Calcrmbi.
 

Research reso!ita obtailed at C. AT on tie photosynthetic characteristies of 
Cas:cava are [::,rited tc.ese : F~et that cass5ava could be an atypical C3
type specie:; evolvinig towar'ds a C11-type plant. Evidence is provided based 
on research wito pal]:ade cad sava t i ssuc, C02 recycling in ,assavai and
 
survival mothand:11 3. (C]AT)
 

30592 i-SHiA[ :AWY, H.A. ; COC, J.1'. 197. Response of' cassava to water
 
strcss. Flant and :,ol 100:3Y95-360. En., Sin. En., 17 fief., II. [CIAT,
 
Apartado Areo 6713, Calf, Colomhli
 

Cascrava. C: tivar:i. Water stre:4, . Growth. Transpiration. Water requlirc.ents
(plant). Leave.s. i.eaf area. Del'oliation. Root syster. Root development.
Root productivity. Tin.ing. Hiomac: productio. Colomiia. 

The response of' cassava cv. M Col 1681;1 and CM 507-37 (a hybrid of' M Col
 
16814 x P, Col 11438) to water stes ,. uolnl, a
wa: :tudled drailrage field
 
2.ytsimeter at CIAT-Santander de Qullichao (Coloinbia) In 1983,64. The water
 
stress treat;ae nt was initiated 90 days after planting and lasted 3 mo.,
 
when planr.c; were asIciwed to recover. Six narvests v're carried out at 51,
 
913, 1110, 182, 274, and 3145 days after planting and parameters mea-iared were 
I.AI, fallen leave.,, total biomass, and fresh root yield. At the OhaCt of 
*he dry period, cassava reduced its leaf area (produced fewer and taller
 
leaves and c:hedded older leave.) Awticn could be means of'
a reducing water
 
loss by transpiration; nowever, reduction of 
 leaf area also reduced CGR.
 
Upon recovery, cassava ral)idiy regenerated new leaves and the LAI of
 
previously stre;:;ed plants became higher 
 than in nonstreased plants,

leading to a greater accumulation of' assimilates in the roots during the
 
few months of recovery. It was concluded that a single plant type, such as
 
that of CM 507-37, can yield well under 
 both stress and nonstress
 
conaitions (1b and 19 t dry roots/ha in less than I yr for this cv.),

provided that the genotype has slightly higher than optimal LAI (close to 
5.0 in the case o thi,; cv.) under nonstress conditions ard diverts more DM 
into an extentve lbrous root system. (CIAT) 

01403 
32224 MABANZA, J. 1987. Improvement of cassava (Manihot esculenta) by in 
vitro culture (Abrtract). In Terry, E.R. ; Akoroda, M.O. ; Arene, O.B., eds. 
Triennial Symposium of the International Society for Tropical Root Crops-
Africa Branch, 3d, Owerrl, Nigeria, 19136. Tropical root crops; root crops
and the African food crisis: proceedings. Ottawa, Canada, International 
Development Researcki Centre. p.35. En. [Direction Generale de la Recherche 
Scientirique et Tecnnique, B.P. 2499, Brazzaville, Congo] 
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Cassava. Plant tissuLO. TISSUe culture. Coro. 

Since casoava waa introduced to Africa, it haL adapted and become broadly 
diversil'ied. The Congolese projram f'or the selection or' bacteria-resltant
 
cassava naa recordied a wide rengo or' genetically rich material, indicating
 
that national rv.,eareh protgr'rpns ,hould conserve or improve the well-adapted

local vege table r'ec:nur(t:. In i.hi,:tudy, in Vitro culture expt. were
 
porl'crm_'doa c f,-d lfcs lt: :nc thlt - _tlVa COGiwI , i ly Ie
rav', 

manipulated in vitro. It wa. demont rat ed that 
 entire ca,'::ava plant could
 
N- produced f'-cm 

! 
young ti riiue; .vdi ar : temm-rI:tec:, and cotyludoi.
 

Cel lul ar 'u;iona wc-rt:al: o atil vec( wi th (el ion pretlpl o:r a ( ca:o;ava
 
Cel larc lighly al oI'l:l1%nQc).) . ;om.tt ic l'ymgerlr ;r i,m 1 t
abtalred
 
zr-o tl'otopl . lwar iioWN 1,a (CUtturtr I be
cata It rlot ','ltf'O tiCre Q .i:can 

UILic to . I'OV( (00zicl Vill (F" iJ 1,xt)
 

0 1;f lbi19l.'"1bl' ,: P.'. ; 1AhOeFU M.O0.M,, i ;I't{|Aif, 1....101','. (f'E .A, \i frTltcr a of r1-.dprcealrc a 

u 

;ci en , l(Au: 1 

tcr lI't oi cyiinid, trin locitio ior I:a. Jourroll ,I'A;'icultural 

,',ji ) 109(--) :6 -- ( :. I, h l'. [I It-r'rlational I rit.. 01

Trep: eal gr 9.M. 3 , [[dI ' ; e' '
 lIiialtze, 1 

fljy:r,:i . Grr'tIlr . F( roi 111 1 >.. Poot:. Tii.l g. Cultivari.
 
['Let I OZ N
'a 'r ; 

icc'e rco Z' d  (1' lnl UI !.t il ,y :-t'c:. of 3 improved
 
liav' vit. iTP.('0(1, T' 70l ,'', ' '( ?9' wirttr ow, moue-ate, and
 
hit ill r'i:: w,'f0 i' uIib'tI -tUd I rrtoll D .) to i1 content in leaves 

3 r 11! .
 
uCI -' zr cii I 'm thn ritc: Ill'IU ltKt '0ll1 (iIor or :hoot)
 

at , -i rno. zih t ii r root : it lirve.At. Lez I' ;jil roar 
pl'+' L ' eaI' 

I
ZI " I c~l (,I' ?: ti;: i ii iicl:1 : I 1 reo. . ICWLV r , ta( C.V.
 

Cr() ' 0.2'43) wa. : and thli r ci: i 
 I.t ]I if WN i,. riot a reliable
 
m,ithod Iw rooitti i( o a ei; to l
iur LI - H01.. ' i- r-e'd ' rip relation
 
t3.tw el r 1 ff1 ; :I d ip1I 3 . 'P1';l.' ci V li, Il1 t) fl HUON ortit 'lit
[(" 

:Eia:( g :;in rl (C.V. : 1 ; -ri tt U n irir : tocla (C. V. = 12.3 percent)
.3:1d i-ltL- thilt -,i- 1i ,li- I 1 r-ij(zitly i IrJueree t. ia ntitn1 c the only 
dc-tt:rr~ir:[l l HC!; I(0l1. 1i: rol:. -. 1'i-,l Ic led,Vrf: L0395 lOOt:0 contained
 
the rciA 11C.t,ii,to!!; : ir.- '. Ir.- "100 )-)(r :;tek ( . ing/100 g). For
 
ediblle V ii :.,al'--i-.3 ag .I incty l-:: e td an:iae.nment
I or c direct of' 
loci" !31; f: im','t; rt. L.owI, 13I1 v',tc ::ou d(Ibe (leeed on the boal a of 
aCVUt' I: rlOc lIe'" oi V' iri't ori: in, ;lrly Itx adiilnj r rer-iat on u irng peecd 
root:. (CI;l) 

31690 Zt)"iOf, L.;, NVAEZ, J.; POf., W.M. lQi17'. Ttlcnean para el 
al lalmhinto y c'utive de [rotcpI ottco do yu:cz. (-lani hot e'-,,Irta Crantz). 
(Teccrhique:1oroi i aolit on Iln: 'tltur'e el" :io;,va (M[anrihot esrulenta Crantz)
r'o tapopata)C.ali, Colrt(i , CurerciO Iztcriac':onal de Agricul turla Tropical. 
Uniiad tIelaveiitccit a ir Is:oteeriogb . Docuiento d' trabajo ro.23. 4;6p.
F.-;., Eni., 14 }|ef'.,11. 

Caaaoav. i:;il t .'tol; r:-. Ltext-a. 'CIootan. Tnclat'on. Laboratory 
experiaeitas. Cultu-e raedi a. laaiy:-ia . Cci -ibi a. 

The pr'ocedure-a arid alen'iolra r'qu:red F'or i aolation, puriflcation, and 
culture of, leaf aild :hoot-tilp ald :;rcmatie rmbryo derived cassava 
|,rotoplasita are detailed, baoed on the re:ult of a recarcr program
performed in CIAT':; i-oteeanoJoy 1leearch Unit during 19811-8b. (ClAT) See 

ao 0573 

lii 

http:lirve.At


CO1 Plant Development
 

04Ut30836 FUKUDA, W.M.G.; CSRQUtEIRA, L.L.. 1986. Efelto da temperatura sobregerminacao ade ;ementes de nandioca. (Effect of temperature on cassava seedgermination). Fevis.ta Praslletra do Mandloca 5(2) :13-21. Pt., Sum. Pt.,En. , 6 Pei. , ]I. [[11115 PA, Centre Nacional de P'c.;qul a de MandiocaFruti ultura, Caixa Postal 00',, 
e 

44. 380 Crua tn; Al ril:-[tA, Sras ll 
Cansava. Gorinlr tion . tacc. 

<. Tin.:r.A. V!oohetatu',liul hlr, Br;:Il. 

The elfect oi air and :ioil t:mp. on tie gejrlination c1 ca-;:ava 'eed: was:itudiud under field condtiont : at the 11. Feuceral a lianla(11r;,zil), in Mlay, 198t,. 'In'e vl,-. 
In Crutz da Alnmats 

lcat (: of 40C seed:: each wct'e own itt:Ptiedled:. covc(., or tot with pl t:lte. Av. it' and soil t to,. I'ron 30 to 33igt'efe:;Cl IU:! Wt' Or t jv(coI'vtc:t t't i:nsvi :0aa,- ;tmvilatlor aind 

6L ,';LIN L!~Ci 01107,(pC.Vttf : 
31671 iCWHii, F.:i.,; STE;'IhL IN(, F.; iAJ , 2. 1987. Prsctical asloet: cilrycot'r't:I al te ol ool :;(III 1,1-0110CI : alndto ( Platnt's. anid SoilIlant100(1) :249-2 s. inF., Sun. Fn. ',: , !1. [CIAT, Apart.:ido Atroo 6713,

Call, Colcqleia]
 

Ca;rava. .. I: n. }] I"r r In' tlvwto'r'hlz:tL. Fertilizers.. loP. Nutrient uptake. l~oi ' t ,it I ty. , e j y:i a]
properties. CoblctA ;-. 

Green aou,e and liel ei t.. wert, cutiduett-e'vti , I .( I Ci vv:, ul ritbuotlatrmycrri ,' (VT) on lt tXCwlt -1, vaVILc : tt'oplcalgra:3 l lidI.utu : p.(, ,a:: wl*.,1ol' , 1 i-an olt d ,a.l WI t A large no.oi' VAM lunpa :i:etc., wOt-r uv 1Vh0tId I'o e. ',cl ivi ty ii. t ,t ea,,J ng oas'avagrowth and P uptak(e ii at I low-1 -Al:,. Th 'lt ,,,Itvity 0" r'i :;poeoesattd isolate:- wa t:i]h vii l,: I'[t l~d f, It arid Lortil zer'applleation;,;. Z wellWC 1 Cto :oil tip. ri htIm:i,!ty. Gltlrahotlt Ia Ertiopho;; oii, c lcvti;Tl;, weit, 
'Two ;, Glomus 

I'oand 'c t.< Ioo."t eI tectlveor a range o erot: and ;al.'et:,r t lw :t at.t:t wisI tne ge o N,
and K levels. At ye t low P,
) level: I:eanly ail were elotop ata pasatu'e specleshighly myeorrnlzal deti den I, Sat aT. h ot-) -(ci1 !, level:1 I , ,a:, ava andseveral paLstire l egetre: wet', Mote'd pernt tn'ali 5;'5: : soeles. .yo'rI asiinoculation sign I'icantly Il; , eel oa:-,av;. td bcan yield.; ii; those.t .
with Iow or int :.fet vt, 
 jndi, etnou: ; njycorrfll1.a1 populatiOtns. In thtcas save (: sal1aroot yluid", lsCt'('t e( on tilt, av. 20.2, petetnt[ Sy VAN 1inocalation,both at thU e'xpt. :!t.atlo; anid in; I'lner,' I ields. VAM iiOclilatloh; ofVarotI: ,a;, ILlu 1egum e:; and g , 1r' coos: I' bJ nation wi th rookrochkat : c.appl I cations, i retc.:ecl theoi v ea i y r'owtrn anid e l.ilnt.,hta . Agroncitt: cpraetice", s-Uc'h a:; 'Xertlilzott0, ('ls t'o tatio n,::, I rtt:rcroppi ng,pest ici d andaprli eatlot:: were foUnd to tlrect both the total VAN ppulationlas well a:- it , sj-Cles eoopcOriticnt. W, ll ' thore a:: rio doubt atoutimportance of VAM in;nnalcing i' upt ake 
the 

and :g'owth of mary tropIcal eropsalnd pa:itutet .'owt: on low 1P :;olis, much move aroatt it: ri. alredelucluate totrIC comFIlCated sail x rlant x VAM interaction and to Increaveyields th'otFi Imprtoved mycort'rl ;al el'I' le ny. (AS) 

Oh Oil 

31660 iAMAIAUJAM, 1'.; BIRAIAR, R.S. 1987. Growth analysts In cassava(Manihot esculenta Crantz). Indian Journal of Plant Physlology30(2):144-153. En., 
Sum. En., 19 Ref., 11. [Central Tuber Crops Research
Inst., Trlvandrumn-695 017, India] 

http:njycorrfll1.a1
http:Fevis.ta


Cassava. Growth. Analynis. Dry matter. Root productivity. Cultivars. Foots. 
Leaves. Stems. Branching. Petioles. Shoots. Leaf area. Bicmaas production. 
Harvest index. India. 

Growth and productivity ot' ca:;a;ava cv. were studied using growthI 4 
analysi.;. The higj, yilidl ng cv. recorded atignilicantly higher values of 
specific leaf wt. (CLW), NAR, and CGH when compared with low yielding cv. 
The hlgpeat dry blomans aid I'res;h root yields obtained were 26.3 and 112.2 
t/ha; reap. Thle prol'unaelv branching typ.!za accumul ated more V11in shootna 
(52.6-64.2 pereenat) than the nonbranching typea!; (23.5-41.percent) 
resulting in low Ill. Tho, pooled analyai: aiigge ated that the root yield waa 
signii cantly and po .itivelycorri'- Ited with ';IW (a - 0.6644), petiole 
length (r r 0.84t0), NAR (r m 0.'Idv*), and CGi (r, 0.731*). The result.s 
ol' tne pato analy:;a Indll at eo tait trio coa iiii' l Miiix. ci]reet ind 

indirect Ir ii'en e on y!vldi. (Wi') 

0409t 
31650 STAMP, J.2. ; PEtl 0.6. 106"1. Scotdary vtryogene:Jia and.GAW comatli, 
plant regeneration lincaao:;va. Ilairt C,1 1, Tii::u, illcOrgan Ci itti,'i' 
10(3):227-233. Fn., um. Fn., 1', lif., I1. ui,-t. Ot Viltl(AJt ': En1ology, 
Univ. of California, lavi':, CA i.tc, It(h 

catn:aava. Norjhogeni-al . Cul ur i a-. 'I ia' ct tury. lii tiVtrta. Plant 
developcerit. Uilto ir gc'.. 

.tyryo, t'i'ir;i :ti -Cie'i c cul [urea;Somati: e i: clito: lt u :i Vt-( (Utc'c Jtdon o' 

oasovava iurder'we lt,di 'Ict 'econtl 'y :, rict iin (.I'plant. 

(tevelotU' l ' fl.c: ilc ity clct lon:. Io':lodiiteI vei;l 
eIc yttut uticVt-( it,' ' t tt-a:t. gllltntilonroe ida .r i:: il.!,t'tncit
 
WI)IC11 lnj~Ljtlvl-'t l lI O L e onl c,(,ylldoll exi'a)ln'lit . TI'l"r invo~lved
 
incu[bitll.,n I'0or 4- ( dey" ')I; I.l'I.:l, hndK ]J Pa(lll -Iupjlurtl){,OOg., v~nted 
wittl 2-t mg ?,l-l'/ni i' (mp(' i medilm) t',(orf! tIrin:'e- to it:cdt:: 
:icpplemented with 0.01 nt i,-I ;r'd 0.1 sg PAP/litor ( 'ape ii- odum). 
Under the:co condltioni. 0lveo.a .ctntttie dcvi loped directly fromiJ CctViye: 
tae cotyiodon:: aic ',h t t-t' rer.' otl Of pri iir'y ouLit 'L ntalbryoa; by i 
develoloneital price-: ritr jlltnOtO ](i liy VeI tiill 1I" to that, otctrring on 

c lx tllntA 
'orltilion occur'tid wht.' ce -a i , r!:tryo: worc :;.ola ted troui jariental 

euItui'l:: ind ! ii ttoc(,r, ::0ti:-1 ieat i ..t;cnatli' rtllyc-d'tved Iplants 
grow!rng irg ciditori:; tj)ho !c itornial 

zy jt; i tyIicdotn I . a :hoot extrit,;ion andtadventitiou: root 

criouc, appeared ,ically when 
compared witt, tic r(cienernteit piant.s. "A),vc ao 0399 01110 04214 
0431 0t432 04'5 04 01 ()t 057'U'f, 0YIt4 

C03 Chemical Compoitiuon, Methodology and Anatyses
 

0il10
 

31664 ESFAII F, Ii. A. I 98'/, Total nonitructurtl (arbey(traLe (i stributlon in 
casuava a uring g',':wtr i ii a Iil ntoreat :on, Ni goait. Tropical Agmicul ture 

(Trinidad) 611( I :3t40-34 2. Pi. , Sum . En. , 8 tet'. [ paoulrty of' Agriculture, 
Univ. of Benin, Dtnin City, Nigeria) 

Cassava. Grow' ,. Carbohyurate content. [eavto:3. Stema-. Poot. Analysis . 
Timing. Sucro:ae. Haltosre. . StarcIi content. Nit;eria. 

Changes in the nont.ructural carbohydr'ates in the leave,, atem, and roots 
(tubers) of' canava duitring growth were exatited. Frcm the 5th mo. after 
planting, monthly oampl . wore tnaRt t'oranalyci a up to the 9th Mo. when 
tte tubers matured and were h'arvested. Gcrrally: the nonstructural 
carbohydrate components Inct'eased appreciably in conen. as the plant 

5 



matured. Sucrose lormed the bulk 0i the sugars, wItn mialtose presenting
the least conen. In all plant part r.,it the d rinrtnt stages of growtn. The
other sug ars were glucose and rructose. 'tc, accounted ior' tire nignest
proportion or' the nons!tructur'ii ('arhorlyJratles and Was predom nant in tire 
tubers. (AS)
 

04 1 1 
31661 GRATTAFAGLIA, 1.; NASSAP, N.H.A.; DIANES., J.C. 1987. BiossistemAtica 
de asptcies brasllcira: do genero Hanihot bas;eada em padroes de proteina da-;emente. (Piosys te-mat1esq or briz Ill an Hanot spp., based on seed protein
patterns). Ciencla E Cultura 39(3):2914-300. Pt.. Lt=. En. , Pt., 241 1ef.,
11. [Bioplanta Tcencnlogla de N!'lntas Ltda, Calxa Postal 11111, 13.100
 
Ciampi ra-SP, brani ]
 

Carlava. Mal hot . S ed. Frcteir. conttrt. Elctro0iror,:1 . Anriyst: .
 
Lanoratory experIr-o t. 
 i;-azIll, 

Eoluble eed pr(,t ln c,!' iat :!hIot peole:l woa ee.r loreir' - ;' r: ,
"y S[t3-pol0yaorytars: ur' I "a hOr':oi:,. LCpeel tn allalyzc Wel'teM.
 
esculenta, H. 
 conr rap]r. H. q'olirml, M. psiloso , X. ooryrtsillcia, H. poi ll,
M. glazioVl I, c-i. H.H. zi Medupip ruriona, H. bLrakhyandira, H. reptans,H. alutace:', i. frlitIcat C:.;, H pertahylII,, I. z tll ll a,
H. caerulescens ceratr eol-n, H. I eptonhy: a art H. retlzaa. Tri,, pr(olile:srevealed a bandllnr: patt .r whi ih varied in no., dl otrobution, anid intensity
Of bands . reliect ln (1, :scr' 0t;,,0o o a ,O 'hptli 01 liangIIo Orlservedin tLe gF urai. Thfe anriiy:,i, -tw,- M. ,llo:a to be- cJi'st,the :ipecles to
the Cuititi n. Electro)lhoret i IVId(rjCef, c,' iritrioLE7;05,or In to. ;enus were
Obtained wito H. caeIu1(r'ui (1-Vh:;.A ril-ry : ,(:I up In ilctlI 

attempt to ;uaintil'y to, o ii r.r Iy ,h:rgnr" e~i. (1.3
 

04 1232092 1It IAJAT, E.Pi. 1987. Ittioctcr100,aealiiz, n nlure in10ocf eraymes
cassav, eallus (arhot. ,euir..a Cr'art . Cyt or;ia ? 3)(3):671-678. En.,

Sum. Er., P Iel,, II. ( ALolorq landurn,
U-ypt., Bd r . of Technology, Bandung, 
Indonesilaj 

Ca. anva. Cuttings. Cal 1(. Plant tissuse:a. Enzyms:;. Analyti:;. Laboratory 
experiments. 1ndone:o.a.
 

lilsten tmilcal local I:a tic Co or rc.yL...s, it; cai: :;av cali l(t rn:owinri roOt- andshoot-like ,-tructure. wg: arIced out. LocallzatLon c1iroxlo::re,I' by the
 
be rnldine reaction nhowod grnul us I r celis to
neXt, MuI'sel;tec5,J1, 1,Ounu

root Oint 1l51 an rracaei dsi ano at toe ealllui irmrin. 
 T:, cy were also loua
0ose to tie provaacular region or tire ;hoot-ilke structure and parencryma

ceiiS O1 itai bead. PhospnatLae ioca/ization usIng trie 
 lead stutilde 
procedure stowed vaerco deposlt.s In cells around the meristemolds and
mcristemtitic core or toe stalk in tirt shoot- iiite structure and in the

vicinity o" its base. 
 They occur also In ,ce cortical cells or the root
 
and marginai celii or tre 
callus. (AS) 

0413

29794 I(U'SAIf, A.; BUSHUK, W.; FIRL k, I.; HOCA, W.H. 197. Polyacryiamide
gel eiectrophorosts proceoure fro cultIvar Identification of fleld bean, 
cassava and pasture legumes. Call, Colcibla, Cenitro Internaclonal do
Agrlcultura Tropical. Working Document no.22. 21p. En., Ft3., 6 |e'. [Food
Science Dept., Univ. of' Manitoba, Winnipeg, Canada, R3T 2N21 

Cassava. Electrophoresils. Cultivarr. IdentlI'joation. Laboratory
.xpoilmets. Analysis. Colcblia. 
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Thei pi'acedurci3 [or cv. ldder.1llCatIorrl01 tianO, caniiava, arid pa3nture
 
iegumvfs by uaing polyacrylarnitdo j'A ~utrohrex are (t i:'i~ thu]

toelinnquo cat! 'A tormlriv ev. dl it 'octo i e ct y I"y eCltiW1FiiF UPg!i
 
!1r0aUtt !, gne acti vty oI by rjg t a.;go etyp joI . , u I1-o -, r:i etr . Ttif,

m ~ 2Ctoiroridl nF, pi'occOui~t ' iou ~iiv. 1d,- 1:lt re( lT lun; t e(*Loil H-i0 61111cf 
iel Udol; ttiir t ofpit0 cil 1,1! m t"o mj1 , i 1"11 t, go'i 

3(''n 1.PtAANlM: (: . ( ,, W. 1. (t. 1"ii'writio pitte Ia
 
det eitol ci ! titrler " t7 C 
 I;nt I M : 1, 'itC,; li Ot. t , . ( iT'a ct i i
 
harrib~oi: fo, .I ,;trl~t 
 LIti OtI Lt iON 0: Irt: n~ il!( Othkoi IoPUI~ar;;).
 
Cali1 Coild-to , Ci flt lutei c iiii cie Arvioi iie T'oiucel 
. (~:nmw!rrto (10 

t,ta C 19. , 11,! 1 1 01Ii,. . 3 II Iliupt . (P rerl '(' l i cet l
t
Ill v. of
 

M'iltoa 00 ('lilr aj
 

Cil!:;' 1 ii. ett: I Yno 'Yn." I* ..I Lilovi!.'Iy I;- I i: '.

(1; LT 1lte ol o1titt0 i Iiiy . I tirly 1, do 00. (tt 

PIM" d G "!" (0; t:20P L1 & , ('N: : I L:~e :'t 0111-iziot.1egtt
 
pi n:l i I n Uo~ 1"vl ri~ at:m 
 y ifh I4l I !,ti ct'Jriuc,a~ 

II t 11tLllu.ljt Jj ail.f Vit Il t ll Il11 I .Co d c 

i' ;1(!j,1 zt -)lar~l-P~~j -I to ;20:. :1 ii l'tIL ' 

lilt1Ir I V(i~t' eec1ld-:j.~t 'I'll ! .~ : (liL o: it.: , !"1ii.rtel1 i,: 

tit.ai Mrr to 1 til t.ol: i' Iio:I lnriol1 I1 7 t".i'. Z 1pi tn I.1-i Ii. tu 1~ti 
ovt;L-i I ( .- i cut.I t01tP'trrI0-lr1 I ti' Lo ItI-a in, Zli t'!tI n1 in1 3t N 'Oril Ut'.i:
 
ti told i, l!.: iL:t I rlu ! tot M; t, Ir. dy17i t i'oI! 1:C rrit1n ' ;t I
 

iti ! r ll:U 1i
t'..i I' 1 M At Ii1i , . , 1 (. itO 'i 0]X il iA- I~tIt'll iIi :,oIi' kI .fl u 
11 !(i 1YI,( 0 ~l,i 11 i 'i I i11 ,tt -I l r.lll Jil t, tt,,!ti I t (lilT,1 till ,i riot.:t r 

U Oflu n ky t 17 d ; ( .0 utiIill -t2 t-i ;',.:Intr" u t t V ) 1vi e i:, u-lIt-:y i~I uot t! 

301 Z.11JF:2, lV.: l,(.. o.lA1 , 1. ti tjEEP:t? , I I. I..;EEu ,ill l.. ), t 
. 6 

TI (L IF ldo ' " t:rr ; i t ::ilCIe( , I~ l 0 dL nrvw dtl-r pil : t llnr t, 1t !,;fint1! 10 Trl I'tll 

:dant~alt olicul irne01 .
1 i~no jir crtt't Io 0ti 4 dIxtfl0 tol o ri z i 11 L 1 x Ii. i it;o 

acI (!,1d I r af iVOe rII1 t t:i!iT Itt1;. dia :r Iv it 1 rir 1 I (4,l It (llI ng 1i' trr 

1:1Vt, Mrett 1 :lL? CIti'Ih t : II 1.1!C i veICl It'[ A,11 Itll:1 'I V 1: ,-;vItl l 

'n trr1nI vefil Tf,lt Io 1 - (11rf itix. oj: ir lii lpa Iitr t t Ot ogtaiA CiL t 11 Out 
u ir, .iatnic 1~ tax C'i I7 i-rihA. fErd t vour. !i : Flite i~t erI t ear r cmeoA t 1C 

ManiLUio.lA~cl rt the: ~Iilt cr e rilt (ehC11Ivi CI (L .oliitidt Q t laler; atlitliac 

rIui rn c p an ei1 v ' ty y ii I tl o xAsvcit lidv aild a 3 - 9 0~.a 1t, . ,ua t 
Ptr.a, Ed . 17 Ee I mIrii if t(a Lll;, S 

CitIit1x 11o1n 22 111arii, 10 0 01! iIv itdo v- I 41,i~z I 

canzz~~~~~~~~~~tva.~~~~~-iit i n .! ,: 1*7i.i'R oT lt i 

T !n can ava vav z wti to th elI, ,Ct :nt i'l F~o li u-"I'a -d nt,:iunte 



30812 JESUS, V.S. DE; FOIAF., C.F. PE; TELES, F. F.F.; SEDIYAMA, C.S. 1986.Teor do carboidrato emt 'iz, e caui en de dez varledaaes de mandioca

(Manihot eaculentz: Crantz), durante 
 o pittmuio cilio. (Level. of
 
carbohydrate:; iii root,; 
 and or(,I't: tell cassava vare tiei planted during
the n rit crop cycle). ievi ,taita: I:o; de Hiandioca 5(') :91-9d . Pt. , Sum.
Pt., Fir. , 16 Itie . [Ernprea dj lN:qi :a Atroj ecuariit la aania, S. A. , Caixa 
Posta 1 1222, Orl: a, ; U.000 Lll vador-PA, Pri: I ] 

Caz;;av. C:,'bt ydat'toT o titeit . C ilt var:n. }{oct a. Sterln.. T iml ig. Ilraz i . 

"lae ,:i('-,!i t!,wi, . e cai'lOily (tIi i l t.I 10 [ili;izi Ia riot,:;ava var. 11 tC 10 Mo. 
after iolntt rl, Wt I" dl.t tiMT;Ial it t tIral ciiitld out at the U. Federal do
VrcON&a (Oirtaa C; '" I'hiittir'e', . tIita - cit a('Jd-(: poitlbitt
 
eart,c ayoratet; It:ta t ti ''t'Io t'L [tian 
 trot Of Lilt root. Tie level 
01 acld-digel;tltle *i .'tiiryorate:I (ig/[.'arnt) It tiotti ori.aa indi cated that
the 1!:;I, tlilet For , or() t aliinl.t wio: iro 7 to 10 ro. a'ter
['larttric, elu .o .*.: , iiy vit tlIt i,go o.: (I) W;i: :nm lil' to var. Rona,
i p i. Qil! tat;1 , and ]vi'r t iir.hit1 ,LtL w lI i 1.,le 1 1vt. I r 'to I-di goe ItibIe 

Ce ,t ;1y d rtz it , t , I oo _,I;. ( AIt ) 

Gill1.V
16 7F I 'L''.,*I , I V, . ; 1IC.A2 ,. I .,'. ; JFT 1)1DA,L .0. DE 1 6.

farotirt iiiit~! {:va ie pr-vitam ii ,. c lilftl do hortalica";
 
con,;riiil.1 l', Not'I d(; ir;i;1 . (Car t lldi ;, pI
' pro--va itL11ir: A activity ofvgC.,ut.,-|l 

, 
ltrdl,'l't t" l:llu 11i :O [ I I ~'C'l I; ), jc{ l ."La (1, Fixrla(ia e
 

i! i I I U:VI t I1o (
i, i l: iAoU 1!1 % 1, 1 , P i ) ) 10,. PI., SrLm. Pt. , En.
 
14 I ' iii , C:t'-a it!;l 
 ; [Uilv. tit! 2:,C P,alli, -tiixaPon.tal 3'7', :ac 1)l(.-';P', ji"~d 

CaI ;ZliV i Le)av,,I! tD. |:L 17 II:;. Ith AF .,, tLi V It i I I i. ij y i: Compo.l io il t. Ilrai.lJ. 

Tte carot.(c i d cort erit.; ; witl v i itiliT lt 
 iv i ty (al Ilil att( beta- caroterles)

01' t1W O'1 1l ' 0tV V,., tZtiLa oui:;Ultad i, Saitarem (Patr a, Prttzi I) were
dfecit;ni,,rid I,' ( i'it crz:tOpt':j,: y 0p2d v;eti'ori',imetry. Aiauly:;e;' W -rt,
perl'tr'wtoid dartr j ' III( aitiy iOd dry '-loaari o,' 1981 and 19835. Ca:;rava ard
okra leaveta Iicwed tth.e liotit it.otertold Va lue, (25,1118 and 19,1483 11/100 
g, r,:3p). h lity rt..a.or, win:- . itt tIhe rtil rno ,ea_-on the high eat value
 
war; Iound It t i tiva , L1cr i 
 l ty Ilit Ir1clirt ;"&a idarIl'ila at lii bilreia 
acetieseai (18,07?. 17,00, nd 13,995 lU/lOl 1,, reap.). (Ai) 

oil 18 
30821 P IFEliA, . A .M . . Q 1IIt 0Z, .1.. iPE; DAIPAi.'AOiLi., V.A. 198;-19 8 5 .
Estudo de oi ll'aa di ilnUitadeit( Clitror:c1 I (tt madico. (Study on moiriture
 
dl 'I'utilot it, cat:rava cylirider:;) . Pevi,;t
a tlan elta die Arraiazoraziro 
9-10(1-2 :ii-15 Pt., "orm. It., En., 11 hi'. , I1. [Cent rlinar, Caiput da
 
1I3V, Calxa Potal 
 270, 3.510 Vicno:;t-NG, Gr'il) 

Car';r:avt . Wat(r colitilt.ltit thy::i ilOUboIll toee:ae,. Nateivnitleal mcael. 
TeMtleratur. Pryirt.j. BItt II. 

A complier' t' it', i WiI t:vt. c ;dt.( l v:, the (quittlerl or tl n ture 
dill raliOn ill Cy1It drit al ,odi'i c1 , (3.5 (,: long x 1.2 in diameter)
1'y tkoi Crartk-tlrcolroil It, thod ci:' i'iite il t:ererier; . Coeltticietot valcs of 
MlOt' til Ir tiv.-u iVi wire oNtIr lied t ited :i exp t . (trying val ter; I'OUrid in
trhe Ittvrature. ttliiei w(rC carried out to deterttiie thit Inllueuce of
terip. arid XC on t,: mao li,tre dirlli iori coelitr ent itt oat;tava. It was
 
cricU0000 tLtL thtie iaijUoa tLoit cr tilt mod-.l to 
 the expti. drying data could
Ni irmprovod by Making toe eo0'Ileitent or" o Ir lo'uion a lunction O temp. and
 
C of the product. (AS)
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32087 RIZK, 1.-F.M. 1987. Tnc, enemical coontitifents arid eOcnolrc Plant-' of 
ilie Euprforbi at-ouc. B~otanical Journal 01' the Linrean Socvety
914(1 -2) :293-326. En. , Sum. Elf., 161 Ecf. 11I. C1tuvl;tf-y Dept. , Faculty of' 
Science, Oat,%r Unti, , P.O. Box ?'713, Doha, Catiw 

ccaioav. liiil i. 2CiWplt l i ni. tyiricjc.-ll v 412110.ict-

A chI iIIcal Tlt ii;W i,I - C I* li 1.1 cl4 (I, co4 Ijoul:d which li;,v,- korl 

i cc-I di l~llk:C-l4 t(I : I i. i I-< Ic(Liil , and 

)nt4 (C -ucdvIilol -:.!:i~ri- 10-1riil-rIC tili i 1 

lint, ( ]: ) :i-1' 1 (CliC4 (104t,'7 42'l0(2 ,121L 14;]4 fiI 124 C,1 0142(2b 

CO4l Plant Nutr-ition 

3062' MULM, A. F.M .5. A-4E .2.; ErliWAEI2I 1).(,. 19421. [ie:14iorc- Or' [1 Onto
 
to0 vaOu i Conicinti-at ion i11 I I owing-Iouti cr1 i ul1110 wit tO ilor' di- or
 
liul141MVt a'- Oil! COUfter-ion P1lint and "oil 98i3) :3/'-3(),, F-1. Suml. 
 Ef., 
314 Pot., 11. t l 41riv 04[!,i Of1 Ailrl tillc, (,I vucniliinld, St Lucia, Q~ii.
 
4;067 Awntvi!I:I
 

cluI 11(i- . C'i "il *i'In' r,0 : I M. l oic 

Mi i (1i ,C~l I ci1, : .t1 Iv ~91 1ty P: II ycl I tt i.co I 11i 

(;ol lit . t "0l. llilt 2 1 1ic, 1 ii 4 1ci l:Iriccty cd 1,l pc i~l , 1 

corier. p114W1 I" '(ri 44 -1 1 II 1 W ilo L-r'CIa fly r 112 
ltto cdi,in;, v(liii,, 1 w . r;t~, icr I I I I iil i I -(illcIccI- I(7./ C'! I ( Iim-co, It lId
 
1(4100 CI4 011 Cc 1:1 'l I, '1 t i C1 1 1XI1, . L-iti '! 
 carl ohio1 1 wl; it: d I i 

ct 11 0401 lig li4I I i;ope i f z IlcCoca,'In out : ~ f I .1-t cl Icc ztrlodotllIo1, 

!oL or I,(14CZ II C -I mj1(4.
c-!( 0 L; 1ii~II~ - 1-0 T t (VtV1 t Ii O k!it CUI I-cC'1k Ii f IiyWt:

toV:1 -I :, -, 041 10111., i-i-: (1 IC- r I 01( ~t'0l ;1 l~1 o 0 1 :iril) Ic101C MOTOUli 1 

(1ril~li.l toqu 121 orl 0': 'I ,l i-idr 1 t H0int CatIion;.I t j- co 1, ll1 (,a i 1-oil t. 

dcloo o Iiol - ( l tI tr1O(,~ (,1 tYlicj, o1 ir
to ,c tuIC I or c 7",0ill-eIv ct 

wilr t C-Iri:,, itil ;l: i ii0 th(r i t h l Clfi og111,L Wxc
iC1d-~tl1~O01 -a 
Ca-tio, 00100ou or 1 1 1.41wjj;ft In-oy .- td rv 

E CUl'JtlA i4entiS]3208 CEIEAi.I 104( Yow~ caioil.ItinO MoeXICO.c tat Are 

potenol clet para 01 Oltivox de yuoa. (Potentmi arean tor cassiava 



production). MCyxiro, Fire'eccIon General de L" StrItos y Unidads do Temporal.
 
Subdirecei6n de E.rtudloo y Proyfcto:i. 102p. Fr. Contiene 
 76 mapao. 

Casrrava. Produclin. CuLt lvatio)n. Map-. Mexlco. 

Pasred on knowr ph( . c da['hic, and climatic rtcquirment or cassava 
and oil roil a(1 c i iatl( d lt- of' Iexuaii, nore:, the potential tegions for
 
car .Sava 
p1'nuct I in wel U I'!( nifite. lventY-Lilx col or-coded mapA of Mexican
 
loeatlor; are proviced 
 ;i w I IUiC Via:3(31 can be )produced in adequate
 
al]3 lr. Pi0] R1 rOli'l 111PhrOcLg FlCln:,oliZld, a jrr il-drawn, anid r;rnuall syotems.
 
Fotential .1:U1l ai e1 l t: a
r given, ;),!I' stateu arr pct district. The
 
poLerlt_" :1- ret 
 lolaP' lryll., {?als;ava i p otate pel district 1 also)t v and 
given. {{OlAT) Seo: i!] i ,( 0)0 OllS 

P01 Soll, Water', Cl 1ma Le arid Frti I t7a l o 

0)4' 'i?
 

3203h bOiSit}c, debo. FE WI;iI, P-; 1. 1986. FI' (- t i' apport de fumIer riur
 
Ie. caracttr-ri 
 qa v:2 i i i<:iu (trI :to] I'erral Ii tqtlue ivo rien. ( El'ects of'
 
manturirg 
 ch(rltal 0l'00 Lolhe (i.cterl:ticn a 'orrallitic soil in Ivory
 
Coast). CaOr:, 
 (t1,CT(: ((,ic ledologie) 22(3) :329-355. Fr., Sum. Fr., En., 

P tef., II. [OfIitITCO, or( t,ro (t Bondy, '10-74, route dlAulnay, 93140 t3ondy, 

Fran ) 

Ca Nutiv r. ,it1it :(q rit:.;ll I Ulrttui- D[cr. i J. Lando (1w . [i ,reparation. So1l
 
anaLys , 1-';,1 1 cIl irF!Icrt:;. pOy
0 . p1] vo lcU 't id 1 :l: l lropertlen. Ivory 

Coas t. 

T(l l ' t r , 4 t:i el'," i", iiial l louw nln depths on the oli(nlcal 
0'I Iii OL ul ;t I !reral 1 (, :ii jaibnt{ to coasnaa in ivory Coast.
 

wC re otudlt d. PI10ul. norutir:ry clIoct
011: oti the organie and mineral CEC
 
X il weelt iOl t !ayor'. Al ir IlarVl!V tlg cassava, 17 meO. al't r' 
 t'ailowing
 

and a33:1n3' r 30 1., tilo ime
wit I t/' enitnrlr t1: OM ad exchange tk1300 wan
 
sqilli :igill ,i . 1h , pi.tlt111apiy in tile -0i 1ayer.'! wilich 
 were ploWed. A
iritheinatical model (A' 1at-ordtrP kneti o War fitted to OM evolution and
 
lt011> cation tie
in .i lco-lu I,~yer and01 ((l4ol. Increased organic C content 

in the plowed layer wa: :ihort-iwvld and 1/6 of tile niumur3 reultlng 1'ror the
decayed plant matter Went to t ilriroil] .MIneral Joses fue to leaching 
and ea.;sava were hither than the input resulti ng; from tile Iallow-Panicum
 
MaXIrc, rl)corporatlon, 
 except ,or K. To maintain tlc- inLtial Level o
exchange hanu., 12 t ranurc/ha ieem lecessary. Ani acoiir'tr evacuataon o1
 
trit coanger in i level:i due to tre dilferent amounts oI manure war not

posztiole. Likewire, the inaccur'ate meazareor.nt or' CEC concealed the ellect

o" manurinig on tri no. o excflange site., In tntO plowed layer.
 
(AS (extract))
 

04i:3 
316711 CADAVID L. , L.F. ; iHOWELEP, P.11.1987. El problema de Aa erosln en
los ouelos dc Mondorori, Cauca, Colonbla dedicados a].eultivo de la yuca y
Duo pOSb1es souclones. (The problem of' oil erosion in cassava producing
regions in Mondrno, Cauca, Colombia and ponosible solutions). Call,
Colombia, Centro Internaclional do Agricultura Tropical. 129p. ED. , Sum. 
Es., 36 Hci'., I1. 

Casava. [rolon. Foil cronlervation practrices. Land preparation.
Cultivation. Fertilizers. Planting. Intercropping. Leans. Hulching.
Cultivars. Hoot productivity. -oil physical properties. Soil water. 
Rairi'ail data. Colombia. 
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Various management practices are presented to minlm~ze erosion risks or
 
counteract caamage aireaoy 
 exlsting when planting cassava while improving
regional yields of this crop. To this end, a series or trla-Ls %-re
 
eStaDilSnlUd inI une 
 townsc e oxIdomito. Tres Quevractas. and Agua Bilanca
 
(Cauca, Coloiila), and losses to erosion were
:lni due quantilied. The 
Leot inanagfment aiLtrnntlve:i wcre coilipavca withl tvieiitional ontia, and I'vesn 
castvava root yleccn (tino) woe measured. Tn slopes lcisa than 15 percent, 
no lnil icarit di ler-cnot,; were Iound among the 1an preparation methods 
ceonani eai tvnt-tloi, ai.liwcli rection oxei) , or manual l0cr I(Emali ooxes
 
Witt, pike 
anc/or noe). i Ilt. type of son), and 1i erosJon vitskn nave not 
yet bc,.-ul, Xl t/li eloc ;s. i. ti.lag-i cexple entod with uo1lhoox 

eiem:lia1 levt Iizer Ir; -oi~lci~der. III a50l: With ma11e nlopes,
 
presetl.ng sOm u(,g or 1r ':.51 on, I ltatmeIll o Was' to te . t Iln
1iWi111 M 

tur'ilis Of yIulCI it 5i. L-ai, bil 1 l.y lc( isor' ttOJ1 0
L ;,roportlona 11i apI 01 :; 
(1l1V to cr'Oilon0, eo wliyWnon ni ezl el :cI'"ii i]l ion is 05iv10. 1II thlin 
syr llr 1:; cO lj'l olisntCl 1lt Itaj'1L~lt.oltoi li , UPW ott. ltl ZI1 (lltiing 

yiel ,rc 0101t/hl) , s good cno .ro, on r]l':;: see ClocecLcy 4[O-LI pereent. With 
tri 1m0,o (i ' ' Ii (:I rt. ,I/, :,0li0 I 1i0xc1 -- oupendi rli', i the 
'a II -!ci iI I llt'- -OILl:1aI.f-rvlvl11,2el :-, i i: I,-: - and tv productivity 
"- tlt) @ t{ , y ' ILj '1-il 0" Li[.i l '( la[e tncev- : :, .'I 1|{[; tv fi't a lmlzed. Fn eIDet L [i. to .i , : .... .... - n_ d tc I. .01'o :1cc VIll:; I ln .
 
teaIs:;LVti "1.'- 11n 1 Wli rr
. -: - oel c". 1cl z]i l'2 

declurlelt :, }P. l:ml . Le F"1,0 ' KI rt4; :i, ex' l a1SlIV Stlpolit(1 01 liaLlV
grass'I. Y cii'd , I:C'Wl' , I' C' V:Ilry IW4 !I)' to:0n! :tr .1'0tl 1o (! lpol ition.' 
Excellen1 yleic, W , o r.iyY "I'S llfit 01110,0 r: ;l t I Axon .puc Sn opc Ii 0:3 
and ceporlr rg', o 11.i ly;I. "I [ niTIct.l.itt i'ed. Allotllcl'e I 1eel. 1V( 
al I u nll . It, " 1',c r or lv Y I w t n1 l i5 (VaI'. C rIl Olt,
 
WtIn,, wit x'!Opf :i'r CO'O:;i[ VrIi' c : a %..lc j IIi ( ssllo, of'
'Oxllll .

52-10D v
Cti titil o: :: 1 over, 1:I mo. 1]i 1,'orii t ,. 1t1,- tecillliquers Cr
 
rralazlnag rit y- -ll' ,cI 
 in1 :11, l onl i ciV. c lchi i yeledS In Moroulo 115.d 
px'rverit e '1011i0 I ',' or t'-n, to l'I-stoI u )!l[ CI WllS' t I'-eil lost. (AS 

Sxt.act)-CilA 

30551; KUSUll . OS. (Fi I,1 l ' oI :-iuv'': (1I N, F and K Ivl'tiliZerr on tLhe 
growth 1nd Ofi . .S. iitr.yilid .i! iv~i 1Ig. Tne L -ngi(ok, 1ila1and, Kasetsart
 
UniveI'sltcy. 1 10I . Tlio . , 
 ' .r n. , T'ili. , 51 Hi'. , 11. 

Canr:rava. 1(rti 1 .N P. Y. Grow-tn. Proliuct iv i ty. Fi old experlMcnt.
 
Follago . Rtootc . til COnLtn. StaOVr1401(lit. Analyvi ,. H]arvest
b.,nVn 1 

1n0e0 . hoot I[,c Jc' tivity. Tsall Ild. 

Frt01 (.Cay 19','t t,o, ciy 1979, :1 i 1 01(1.. wc:lr Conductc01 on a atatalllp :3011
 
rei'r: e.-'- il Am1 _.: 1 dclNi (Chol )vlIPl P'1Cvi n1o, Tarll lnd) uiing (Ilil ex-nt
 
3ou505 ol NI, P, ali A ix xi 2 1'aotOral design N x P x K ill11 of 

randmlized ecuple o l,:o' wanls n:led. 'In 'ty treltrents 
were applied whlch
 
consisted of 4 ct kce:(v-C-C, 
 0-P-K, N-C-K, arid N-0-P) and 26 complete
 
fertilizer 0-adt':: inlciuclilng 2 mlxe lurtil izer grades (15-15-15 and
 
17-17-17). Faerl t.reitr',.t 14a,' rp~lcated 3 Limes3. Fertilizer rates used 
were 8 kg ea1 of N, P, and K/ral (6.25 rai = 1 ha) in rnplit applicatlons 
(at 1 and 4 mc. afteci planiting) and placed in bahd1s 15.2-17.8 cm long, 
7.6-10.1 tm daCep, crnd 15.2-20.3 cr. apart fro each plant. Plot rlze was 5 
x L squale motelvs: with 1 x 1 square mletr spacing. At 3, 11, 6, 8, 10, and 
12 mo. after planting, data wa ioleeted on plant leight , fresh 0anddry 
top wt., i'ren and dry loot. wt., no. of' r'oots/plant, II. and leaf N, P, and 
K contents. At narvost, and -in each f.lot, tile lla top and root wt., 
total no. of root., (1J, an1d :3, acrin content were recorded. Slant height, 
fresh and dry top wt., anresa111ry root wt., no. o' roots/plant, and lIl 
at the dilTerent growth stages were not nigniltcantly af'reeted by the 
dilfelrent. sources of N, P, and K. HLcwcver, as compared with the other 
fertillzer treatment-, plants -rceiving the 2 complete lertilizer grades 
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(15~-19'-15~ and 17-17-17) prod aeci: Lvoatev r' l~r, and dry1 top and root wt.

Ap pl ca t-n of' 01iinmo rht urn [II 01 II te and fiOn0UI) nurnpF1,jla~fto
Mnt aip C na to b~e 

Lael I ;-I, -nuipl:' tio-11;,ate ind Pock 1nolilat.Uo' Planft-'; in plilti

r'ece.in ;c dilJroir,111 I~ I;. I aid acr0nair12Irdn urn F,)ianat pll Uced 
 eveater 
top and Iaclt yiJ,- c:' (I I-,: I.. i~ drty WT.. )tlhae. tiiope Pfoln puotn recctying

reel: pnofirfint e 
 7na nlr. I( , ; 11-l~ . 5,: -;1 p ;, ri 1,, r'Oct'iVv Ig

0m ;aIffoicm 1nor:1041', ml. [L- ,l~1,nitr:l, 1ou ;111, ril~
1'r~h (1 sulip('plonp-ato 
ian-el tud 1i 1 1 ii' ifnr i I content ,: ttinn tun, rci vi rjj to,',: pnonpvrtll. At 
NiuYVtenir, I' T, I I(lilt, 11"'. i tljp afd V001, WLt. totl 11 0. of I'ootJ, HII, 
an n ii- ca c'ut i~t II ((It:, vwr'r not fin:'kol y Ill 11co (7y any~

L!( iI-1i C1 tA Ol ; I tft ' - :-i, i' N:, P, eni] F: I '-n i -- ; in u.n rd 

1 n i. ' Ii'; 1 I rn oullu'.n Ii gre"tl i. ;-iu0t. z~n and oVe0" 
t, thil tl Or zlI -'r ' om 1 -,z n t, ve u ct'; ln i iuc. Ii~r IF et l !re It a 

I' i iil,~t( voc:-t r) I CI L d t11 c t-i rI ll i. pie' 1 lmoe t Was 

In I ot;I, I Illi ;I.,i- 1-I; :j I( I, l 1, 1e iari c tLt Il.r a.I %''ilono uie t an d 
t-ia..iUc1Vij I I. L " NI I I ' Ci lk! il- 01lit N(1,iC', 0 Il'p K OVlf i_'i P
lI tn . 1 1 r,,'t 1 i o a''- 1 heto I izi,n c o iut.lr (levii )t rn une n 

:uac;': il'' [A'.I ,.p p. '2, -i. T n., rlt i' Iel 
TiVCN at i Ia I ICO L Iyala. ' iIpln n i0 i]0 

Ii. O 5 ' '11': Ti j y I okl i e an ( W f1lOm:nc11gic- i 

I' ai :. lp.-i; a I 1 11.i: 11.Ir t a I ph 1 :;l I 1- iloer i _- to il 
CI ul I lon ' i.- I V i , ,- 0 -l i- o ir a l n 

'1i,; It i, ::(oiL.- 11111 3 Il 1 1P 't! i 7 ' 1 ( . ch 1 7lilll prof no fIhO 11.-

1- 1 -Ml t it5l c,;I (I , ' . 1c' 1.-t l T.,I l ii';or. i . 11111aX j i q ui lt: '.n 

V11 Ii K01I I. ' I l'i 11'id ni. jir lldl i.5 !c 'clIi'..: !, Ll 0 15' n '0 nlgtiy the1 

Iao I'.1 15:1. . 1 a1 T: C11 1 i- Fuil i I i t hillq te( wl oI vonn eI o rl]

i- fl .: 11 Ial: I,.1. - . I 
 tviI o O,-. bc n 'P-I]r.' n i : i!; l I tct : pp-z ariaI( 

I.'ll1, 1 iri ,, n 1' 1:.,d v h !-(. It, i ' l Icum (, 1 0
pr. L b' l l lajuz ldvt: 

Pi-o1 ili 0:liT,' cv Ir.-rd !yml%cuTur Ii1 r 2 l. I lI Xc;iiil v rl~r. l1 ltful- I Cii 

m[ ujj1r3c'2 clik !). li iF ]" ILO 'il'- .1,' nc c'C1111.fn(v flOn.'n i! tulf 

(:r"),f d W t.11. 1-1r'o l I, , 1 A 'l',1-l , ..', C C'(111 l nre Iia t yo ': Iur 1 ' trill 
"t 101( o1nt 2n I V lIit.V5'~or ho' Cr'tuAfIr10,In t'l le ou li l3di y Owcil:
 

4(-trIo PilT931-ca A,; crof w2~l tnl tile Al
r lilt and'Il eap0 r ano1 
:roceldn:f 11:(it 'c 1 '.nd , ilt i ona, t . r01111ev 01tl I I~nli , l1'l e te

p.)3 j(En.l 11-1 !rI.. I,( i rllil1: t oj i g 0,l l-,:i l , !cwal t~ P. oil , - O , I 1 20117 t 
YoounohI C lA'Iaarl] 1 ":y, r C - tI I oI .,1:;1e t 

TI-c); iq PiaU C~r~i1'Td( L1 CU tUP1? ; Ct ; Ii(ILId I Ij(fI cIC '_ I L 1l 
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Casnaa. Cul tivari . Soil P Itrei sI.L [eaves. Foot productlivty. Cameroon. 

Cass.,va yield tria.; conducted in 3 eInirorinents In the Central Province o' 
Cameroon showed that sUperior' clones perFl'ormed best, yielding over 20 t/ha 
at each location. Thes-e clones outylelec local cv. Higher yields 
appeared to be associated with tolerance to CANt). In ttul, a e;vere 
outbreak ofr CB in 198i Gr'asrtically reduced the yielci:i Or MOst clones, 
pelsniwy oecauu the,:e clones wore devciopec in Nkolri I;Ol, an area free 01 

riced teat. i to majorCBB. The to iliro've clonu tof' thcir toletrance 

d1lseares, an( pe-Sts belore their' rei ease is, stressecFi. 01' the b clones
t
tei e(l in lame;' iieid, clone 1001) had1 tihe -ilhe:strot andi leaf' yields 
and wa:s p'ef'er''ed ty all gr'CWer:; porticrlpatjng 1 tir tn trial. (Full text) 

0 27 

32210 NJOCKU, 1.0. ; ODUNHUKWE, -. 0. 1987. Fvaluatio of nitrogen rertiilszur 
s3ources and ratesf O' a Oa'isava-ral.ze intererop. In Terry, E.. ; Akorora, 
M..0. ; Arene, O.1. , c rie.r'i enntl Symtposi tm or' the International Society 
Ior Tropicai Root Crop.-Ar'rica hranch, 3d, Owevrr , Nitgirla, 19136. Tropical 
root crOti; root crops, and the Alt'il(an food etisl s pr'oceudings. Ottawa,
 
Canada, Internatlonal PtJvelopern. t :tieaso'h Centre. pp.30-33. En. , tum. 
 En., 
15 et ., Ji. [Nationai Paoct Crjoli HteLseat'ch inst., Umudikie, P.M.B. 7006, 
Urntlliia, 'Nigila] 

Ca:ava. lntt'rcroppl j t'. tnt_, ie'.: er's. N. Polt produtilvty. Nigeria. 

Tree r'ealliy soiiti N tettillzet': (:iil [hte 01' arrnoni a, calitl altmonluM 
rnit'ate, ((rid O'(e;) ind 2 ;ow-tel ease for.:,; (1slltltichu'-cOaLca urea O 11 and 
30 ercert ulrfioluttlol It.ati ir 7 (iays) were each testuol at 11 rates oi a
 
carsava/tiaist i ntecrop For 2 croppiring :ea:o0; In the highi rainil'alI 
 zone o1" 
Nieria. Ca+is:'uva plot: ttlzat Were tL'etlttd witn cal (:1im ainioniltim nltlite 
ptocuca signillicantly flai- ler PoOt and :starertl yleld.S than thtO;e that 
receVed StL1 nate or l, imorl a arid the 2 cw-rc'clease irotts. Urea wa.; tne 2nu 
-'s-t It source, al noutgo plot! trvatell with urea did not yield nignll'icantly 

gIl eut ilI' other t s. (ittltit'sitc'd wit l rea0rodiaceo ;lgnliloantiy 
hIgl0er (211l ylei :i thion tlhogse thot reedved N troL' other' ;ourc-es.
 
Ilnctea:;lnlri ti: tiote Ol" N apple-l. tp to 100 potlUeue (i ll n'
 
siiigni'lcant inli'ease ir mai. g'ai n yiel(c ai(l a nOllClgnil'icarnt depression
 
Il ei a,;sVa root yi il . Tots,'l eInergY ytield Itracrl ei wOnruim
alu/1m 

nItrattk-tl'eat tepl(tIt we re :,ig'rnlr('tIat.1y truenlllest. L results indicate
 
triat 100 Kw N/n tri tnt'r lo'n or ' alimi ., rnmotsitlm nlitate or' ta 1 best
 
rot' c. avs/mtvi',1 c11itiVatlon in tIhn1 niil). aJ (A,')
ia'tir Zone. 

3015l9 ;0GK]L, V1. 198,1. ([eavurn trg the efifect or weather' )0onl;cpe economic
 
Crop poll'uiotl I it) ,;o1 pt'ovinlce: li' '0tlaland). mag.13o. 'rne],;i. Bangkok,
 
Tnaiiant, Kaiet..atrt Unt versit; ty. 1 3p. 'tai. , Sim. Fn. , Thai . , 29 Ret., Ii.
 

CassavaL . C(Ii tI1' t't34 ci 'Letr t.toti elta[ anaiy:l.s. P'oautivi ty,
 
Thlailand.
 

, 

The ct'ect or weltth,r o :Ste economi. cropi; (lOwlind ti ct., t ;t]Zv, 
trier'cslbe, ,oyt:<.a , 'a a vz;la, kertI', IIllo cotton) In .;otie pviVlllces3 O1 

Tnailiano was :t3uaie 1 l. Thll tUeCnolegifcal advanlces a:sociatea Wltnl tile 
pr'oauetlonoI ttes, e'op: were lso analyzed. Tnt till series oata IOr 11 
yr were ueL;(?, ail betnao tUtry' '; tIlOdel and mIllil tiple v'egre- sion analysis 
applied. Tne yields or lcw'a(l ric!e in Cnangwat Perae and Petcnaboon, that 
or maize It, Cilant:at.t Loei, Bar 'o asitra, and Supanbuti, that ot' 
iupre'ane in Cnangiwat tupanbtll a'i0 Ka1anenanabur'i, an(d tIat of' kenal' Irn 
ChanLgat Udornthanl , Klonkan, and Loci wore signl'icanly afTected by the 
Weatner. tesaOl shOwett trlt wnen tire aridity irloex increased, the crop 
yielqs also increased. WeaLher na1 no algni icant elects on tire yield or 
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the other- crops (soybean, cassava, and cocon). The analysis or"teCnnological advances revealed that only tne ylelos 01 lowland rice andsugarcane had increased significantly over time. (AS) 

042930574 WARGIONO, J. 1986. Effects or nitrogen, prosplorus ann potassiumfertilizers 
on the yield of eont!nuously-cropped cacsava. Cassava
 
Newsletter 10(l):3-5. En., 
II. 

Cassava. Cultivation 
systems. Fertilizers. N. P. K. Nutritionai
requirements. Analysis;. 
 HICNcontent. Mineral 
content. 
Roots. Stems. Leaves.
Foot proctuctivity. Soil impoverlsnrment. Indonesia. 

T.e elteLts of N (0, 60 and 120 kg/ha as urea), P (0, 30, and 60 kg/ha astriple superphosptite), and K (0, 50, and 100 Rg/na as K sulphate)fertilization on yiei and yield stability or continuously croppedcassava, grown on poor Latosots of Gunung KioIui and Wonogirl in CentralJava, were investigated during 3 cropping seasons (1976-77 to 1978-79). AllP was applied at planting, wnile N and K were applied In split rates, 1/3at planting 
 and 2/3 ? mo. later. In the ist seisorn, N (60 kO/ha) increased
fresh top wt. :igluI ceantly at both sites, but wt.top decreasedsuccessively in the 2nd and 3rd cropping seasons; N also tendec toincrease in eaves and roots and K in :tems. No Lurtuer nigniiicantinerease was observedi at N rates higjer than 00 ke/ha. 
 The same held truefor a K rate of 50 H-,/na wnii-n atso incr'eased K in leaver ani stems, butreduced N in roots. Ttie root yel d response to N at both locationsinCrea.'ed with each subscquent planting, but assoiute yields (ecreased1fter year. NO r'esponse to P Was Otierved 
year 

at eitrer Iocation, protoablydue to trie for tit ion o1 voselul ar-arusoU Lai mycorrnlizae. Truo, continuouscassava cropFlng cal rrastically decrease Soil pro(ductivity sinceyield decreased oach year. av.
A posti ve correlation was observed betweenapplied N and root 1i1N contenl. K ertil iZur appears neeessary whenexclanjgeable K is :;ii I Coan tiy Icsw(?r inan tne c(r1tical level of 140ppm. Anav. root yield of 25 t/ha In thi:; exit. removed soil nutrients estimatedin 102 1g N, 35 Kg P, and 170 kg, K. (CIAT) See also 01431 0432 0496

0539 0543 0557 0506 0577 
 0578
 

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

0410
30828 AKORODA, H.0. ; OYINLOLA, A.E. ; GEBREMESKEL, T. 1987. Plantable stem
supply system f-orIITA 
cassava varieties in Oyo State of 
Nigeria.
Agricultural Systems 24(4) :305-317. En., 
Sum. En., 7 Ref., I. [Agronomy

Dept., Univ. of Ibadun, Ibadan, Nigeria]
 

Cassava. Tecinology tranner. Stems. 
 Propagation materials. Cultivars. 
Selection. Nigoria.
 

The system for supplying stems 
or" improved cassava var. sultabJe forplanting from tne International Institute of Tropical Agriculture (1ITA)was surveyed l'orOyo State, Nigeria. The adoption of these vat. dur'ing197b-b5 related 
to the supply of 
planting materials was examined. 
Based
on completed questionnaires, visits to 21 of the 24 local government areaso Cye State, Orriclal documents, and personal cunmunications, it was found
that tne effective distribution or' suitable stems to tfe majority ofcassava farmers did not begin until the 2nd hall of tae study period.
r'tulren capac ty and The 
rate of multiplication of IITA cassava var. werefound inadequate and var. have not teen introduceei into localitiessome 
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due to a poor stem supply system. A large potential exists for rurtheradoption or' IlTA var. ir farmers can obtain more stems suitable forplanting. The short supply of' suitable stemas to f'arners was identified asthe chief obstacle to a wider dissemination, adopLion, and use of' IITAimproved cassava for meeting the rocd needs of' carsava-dependent rural farmfamilies in Oyo State. A greater catalytic role in; recommended for IITA to 
ameliorate the :tem ;uppdy :,ituation. (AS) 

0113131646 HAMEiR, G.L.; fOBIMAN, F.R. ; SHEPHERD, R.K. 1987. Efrects of pIantingtime and harvest age on cassava kManihot escelenta) in northern Australia. 
1. Crop growth and yleld in moist eruironrients. Experimental Agriculture
23(00 :401-414. En. 
 , Stn. En. , Es., 18 Ref'. , I1. [Agronomy Dept., Kansas
 
State Univ., Manhattan, KS 66506, USA]
 

Cassava. Planting. Harvesting. Timing. Root productivity. Dry matter.Growth. Canopy. Harvest index. Climatic rqIuirements. Australia. 

A range of' planting times, with :iitluentlial harvests to age 24 mo. , was
used to dete:ine crop growth and yield of or asava at 2 locations, onehaving a humid tropical climate and the other humid subtropical, InQueensland, Austrail.a. Yield was doubled curing toe 2nd yr at toe:loatropical iite. P.t the tropical :ite yield was very higrh alter I yr, butroot rota occurred in the 2nd yr. The DMpercentage or' storagc rootsI'luotuated seasonally and was hi!ghest during th#l, cooler months when canopyvigor was lowet. Known or inferred evir'orlmental controls or toe yield
determining factors or growth rate, growth duration, and partitioning tonarvestable organ--, Were Used CO interpretl toe results ano tnus derive
guidelines for 
 timing or planting and harvesting in moist envi:'orments. 
(AS) 

032 

31647 HOBMAN, F. R.; HAMMER, G.L. SHiEPHfERID, P. K. 1987. Effects of planting
time and harvest age on caslsava (Marnihot esculenta,' in nortern Australia.
2. Crop growtn and ylel'd in a seas nally-dry erNiroment.. Experlmental

Agriculture 23(1):115-424. En., 
 Sum. En., Es., 8 Ref., Ii. [SouthAustralian Dept. of' Agriculture, P.O. Pox 41l1, Loxton, South Australia
 
5333, Australia]
 

Cassava. Planting. Harves;ting. Timing. Root productivity. Dry matter.Growth. Canopy. Harvest index. Irrigation. Climatic rquirements.
 
Australia.
 

Two expt., one irrigated and one dryland, were conducted at a site having aseasonally dry, tropical climate In Queensland, Australia. A range of
planting times, with sequentlia. harvests 
to age 211 mo. , was used to studycassava growth and yield. Very nigi yields of 35-115 t DM/na were recorded
for the irrigated expt. Water limitation restricted yields to 15-26 t in
the dryland expt. Known or 
inlerrea environmental controls oe the yielddetermining factors of growth rate, growtn d- ation, and partitioning of'assimilatea to narvestable organs were used to interpret the results and
thus derive general guidelines for the 
 timing o' planting and harvesting in 
seasonally dry environments. (AS) 

0433JUMLONG, J. 1982. (Weed competition studies and chemical control in
cassava). Mag.Sc. Thesis. Bangkok, Thailand, Earetsart University. 8 5p.
Thai., Sum. Thai., En., 34 Ref'. 

Cassava. Weeds. Weeding. Herbicides. 
Timing. Root productivity. Thailand.
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Expt. on weed competition and herbicide application In cassava were
conducted at Sriracha Research Station (Cholburi, Thailand) from Nov.
 
1976-July 1980. In weed competition studles3 dwlng the dry neason

(mid-Feb.), weed control could be delayed only 
up to 75 days after
 
planting, and an initial weed-free 
 period of 105 days was needed.
Preliminary studltti on preemergence application or' herbicide.; during the
dry seal;on (late Nov.-April) revealed that the herbi.lcides which gave

satisFactory w:eed control and did not 
cause phytotcxio effects on cassava
plants were napropamide, cyania:aine, and alachlor at the ratea of 0.75
1.50 kg/na; thiol*,ncarh, butacilor, and mcthojirotryne at 1.50 and 3.00 

and 

kg/ha; diuron and trIliuralln at 0.50 and 1.0 kFgha; linuron at 1.00 and
2.00 kg/na; aotiilaeior, I lucneturon, thiobenearb P, nitro'er., ahd
oxadla:on at 1.00, 2.00, 3.00, 1.00, and 0.80 kg/ha, reap. Duron,

tniot anrirb, ilnuron, 
 cyoiiro ie, alachior, and metolachlor were applied

alone and in combi rotior:; in the wet sea:ion expt. (July). Only oluron at

0.50 wg/na and tniotcvr.[, at 1.50 kg/na were round elTectlve and did not 
cauve root yield redutlOn. iiur'ou cornbined with metolacilor or alaohlor
prCV1ieii muc [k-tter wCd co-ntrol and produced hi gher yields compared withthe hand-weeded check . -Irironr at 0.50 kg/ha In mixture with alachlor or

ctolaen cr al:;o re:ullted In moed weed control arid with a root yield 
comparati. witO tn enel(.k. At; exist.. oli nlt y developed herbicides 'Mowed1that o,zaJn at 0.75 and 1 .0 kg,/na and rI nrldone at 0.20 Icg/na were

ei 0011 ye ercugn :C, 
 tne fi'd: [lug weed:; anid thereby a good [l antr _owth
 
was encouratged. Oxyllkiorf'er at 0.3 kS/roa 
 waI rountd niightly ptlytotoxic tothe plant diiig lo] t 1laJid t'ic tage but did not reduce yield. Fluridone 
and oxyaIuion! tee i, :ihew a ui'r%" iir'gi ] or tarety in tLe crop. (AS) 

31698 LUlINI, A. 12h. Vcg.t;it lou ,Idverit1.ce it po.-tulturale de Kisrngant

et 
 doela T5hop ( uc-.> tc). (A.lvent itlou: and ioLt.CuLtur'al ve&etation in
Ki.sangani acii ':-,,io , (Up;i-r ;'Iire)). lu) letin du Jardin Botanique National

eoh; gique 61(.-l ): de- ;4 . !it., "un. En., 10 Rer. [Latoratoire

Dioloie V(1-.!t; 
 ., ho. Y icjlelr l .tt ,da.o.lquede la Gombe, B.P. 281,
 
Kinunasa, :; Ire)
 

Cassava. Wk(:. I 

Weed ocniiiti ; c u iig :z,]i nn(. t cro):; (aron theri cas/sava) and In
potntoulturai :;li i;tlor: in tnt art ,W Cr Ellin alni an Tahopo, Zaire. wereround to be:Ol ri, to I allianee, 18 asaocolstior, ar1( 1 suoasstolation. 
Asnociatloris wer,(- g oiupt-lIntto tiorce relongiig to crops, fol1ow areas, and
necondary oi'rut:;, aind :;id: vldud accordinrig to ni1l type and predominant

1)eCI en. Main :;p[ev1e:, zi.;oiateud wi to cansava were Biadnei piosa and
 

Cr a.n ocepnai cm 0o iti.0C, anrld 
 Pat fi1m: conJugatim and Harl ineunI
 
alterm iolus. (CiAI)
 

01135 
32056 (PARIA-11AD], 0.A.; LAL, R1. 1987. Effeet:; of rio-tIll and dise plowing

witn and without 
 re:ulu,: mel ci en t r(ipi!el root c:';,:, .- outheastero
 
Nigeria. oJl and Ti [l[age Re[:sesi'ich 9(3) :231-2110. En., Sim. En., 10 Rer.,

Il. [Internatioeal Iunt. 
 or Tropical Agriculture, Itkidan, Nlgoria] 

Cassava. Land preparation. liowing. Mulching. Growth. Root productivity.
Soil analy.,nt:. oot developrent. NiF;ria. 

Field expt. were conductea on a1n Ultisol In southern Nigeria to study theeziecta of' no tillae and diac piowing, wltn withoutand residue mulching, 
on soil properties ar1d the growth and yiei or cassava and yam. Plowing
a depth of 10 cm and then applying mulcn de 

to 
reaced soil bulk density. Of'

the no-till plots, those with mulch nad the gTeatest s01 moisture 
retention at low suctlons; tliose without mjlc sad low moisture retention 

http:Idverit1.ce


1'Or suctions excoeaong 0. 1 ball. Casisava planlts in plowea plots were more
vigorous t.an those In no-till plots, and mul ening decreased plant neigntor cassava in the initial stLage and Increased plant no.igar. au about 38
wk. after planting. Tie root lengtn dennity of carssava was 0.32 cr/cuic
centim eter' !or no-Itll plots vr. 0.16 cm/cubl centimeter, lot' piowCro plots.MulCa application, aowever, signlficarliy inor ease roar io- ngti rienty of 
cassava In no-till plotonly. Can.Soiva yieldroot ws more in no-tii tnar.
in p1uweld p1 ct s, and applicat.ion or' l lnir',azieden e0; , root;toa yield.
 
(AS (extract)
 

32057 CEPAA-NtJ, 0. A..; 1.A1,, 8. 1987 . I tu I iarnce or method or mul ch
applicatiuer rI grcwth zit:] y/(: C rI troical root crops An nouttleastern
 
Nligeria. Soil- cad 
 'In liaic lie:oe r'hli 9(3) :217-23C. E., Stin. En., 16 Bef.,
II. [I rfterrllLlonil i t. O , "'r7011 Cc(irAgPi(U1lUrfe, I aldarn, NIFg(ila] 

Calrava. HCr,-iin (i, w'Cwth. hoot prodlr'tiv Ity. hoot Gcv(,lotrent. Soil
 
pry! i cai pr"0p1t:;. 20o 1 tillyri ,. 
 Nigtri r. 

Tre (-Ie (.cl ;o 0T 1 : tlc cr1 moIIe rpll:!l ;Co aorlgr arld Y ('l.. o' yamI o wth 

orld (1cl!iiiVr Wt; :, ;tUd on air U
L71 I i. c;, ii (,ilt( (Port HIar'court, SE Ni rieria).
TPetoirti t c(r.:. ii:!e c (:rthciil0IrI ,irI 11 l'- 01 yinrl 12 t dry mUlch/ha,
WhIch W. ret (Cti'L't 0 W tih oiii llIlr i. Cr0 aontLol . Te 2 netroo:; were ccmplete

riIILrc, onJCi, r( i llC n, i!l! .h. o0r, ll rliec In trio lop 10-15 cm 
lcyt ' WI h l he ilrl ll ) tIIil;),. VI; r ilr4 , O iri ] r) l I 1ca.It c1 1ect. on oll bulk
o/'er. I : 1' I i cr1Ct' ri:',iv 1i I Clt Illrl1' y ,p II, , inV;rl l . / r r t :on oI cli 1i trie row
 
ion)(: 6 l ct(1 , 1l(oil'o ittiL1ril i I 1 1 a:t
lit" I 'tl 10:G1 liaI: density

C)I I. (t-lt' . yl -. A Cry i 1 1; T1 I 1., I 1(illl O n W tith tne
 
1111 . (iU1 I (tn litrI. 
 . Th l llC I1.l I I l 0, r';ile iioW , oirl. 'Ieo I1I WI:; 

tr- Ill] (i I l'O1POiiV C 1!C (leri:'7* ilI uo 0 '(lIIt 
 il (Or :l Ir'Iic . 1itngI SeaIl 

L" -Iry .Cil i,l, tie l C tlmllitIl ' WaLer 
 I''( , thr i ! 111 Will I ,:l r 10o' tile
 
co i,tl( 0111 'r ri I r.l . o1 eic l
T'vitlI;alt ,a cai 'r p,I leo Wt'Ir'e ailedc more
I ilVirLJ, I)I (31 I(cct( '31X1CcIt o l i t tatr i[. lcfisuI ty oh feeder' root:, o
 
C;I:;iilV;: Wit!; 
 I l l I I ' l ( c~m.1ii l- lc ir 1 r 11:1 r I i [ i I ,O tr(. d l l(oh t L'or'a 
i't'I LJ . Fer ii, I, ro ' ori:atn ly tI yirl wi I rwt,-r than that O1" (casnriva and
 
rlcl ii 5)'W Jr : oct.
(! ' c Thr' 131 (':I ter yn' 1 I yam oDIwan ilnc,' lor
 

Iir"l 1[ 111l I Zrl . (a :;ivi- l'oOl yl(- , in(NrtV(tr, War nr , l 1i'cantly
 
a! ItuCLua Iy muiching. (A.' )
 

32223 ';AUTI, P.IF.N. 1967. F''lt!c t e1 p1 irl clo I y Oh t l! yltl uI anid Y dI(I
component: or cal:;av i I r;P!i aWI ( Albrsrct) . I n Terry, .P. ; Akoroda, M.0.;

Atone, 0. F., o. Trio [) 
 i ri;SyIhlol tii or t In I'n t I0oO111 lla ScIety Ior
 
Tropical fout C 'op:-Ari'JcOi Iir'arlr~ 3d,
, Owerri, NiLgeria, 1986. Tro oical root

crop.,; root crop-. and the Cod
AleIIca rI'llr: phoce-edli g3. Ottawa, Canada,

tnTr nitiloni. Letvelopeit.nct Frtiaroh aentrt. 
 p.35. En. [ Pakcka Researcn
 
EtEgcciO , Thic rdw,, 'al aWl
 

Caso:r;V. IlaiIlt, fln. liicinag. Fo0ot p['COcrtiVI ty. Malawi. 

Co.ta:,aVu Var. x11,1rW llderh:l ty trI'lzJ 0 wer', corducted for 3 reasons in

MiC:nd(esI 1111 I rr 1 ercich, 
i I Vi lnthukutU, i ti northelrn Malawi. In
Virthalutl I li tile 1982/83 r:ason, increaroed cassava aens tles neltret 
]nT a,;ec yl 11e11: no0' rerleculed final plant populations at harvest. As 
deni ty I r,'r eI..1d from 21,000 to 03 ,000 plantn/n, nowever, tnere was a
s1 lirll';nt. 'roductionin tlei total rio. or rooto iarvested/plot tor both 
CaSia11va Var. it! -kor:cdezl, r'erulti rlo' tiL 1982/b3 and 1983/84 seasonsshowed that higher densities (lid not rinrease yields. In tile 1984/85 
season, however, Ilinet uensitle':; signll icantly reduced yield. Also In
11koldezi, theire were significant diflerenoes in the no. of' 'oots
narvetted/plot tkstween the 1982/83 and 1983/81; oeasons and letween var. in 
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tie 191il/85 season. Inereaneu plant ucenatie ;-inhrlIleantly reduced tile no. of roots harvetf:i/plot in the 1983/84 arit 19811/85 seasons nut not intie 1982/83 neason. Tile Importance of the:3 reouut with reapeet to tneavailaility arid quality or planting materi at; in, valawi a Iceuaseoi. 
(Full text) 

30839 SILVA, P. [.F. PA; C.RETTA, C. A. 1995 . $iatLnma:; ie utvo Oetianioca. 1. HoroCUt I I Vo:3UM I I Iil '; : r e .(ipls lupat(C:naVa cro|;plingiy 1tm S.Hot , lpq;i' n1 (r l,i -iij.J.t aid double row.)I. FeviLta ramn ellira aelancrioca 5(2) t5'-63. Pt.., Su . , Eni. , ill}iel., 11. [ ipto. ce Flitoteeniado U1v1vl': idao ,:F!dl i t I.- ',ido li td' do ll , Calxa Po,,tial 716, 90.OO1 
Por'to !I,*gr, :-:,'1
 

Carroavii. Sp)e! . AgIror(In. t ( i l r:. 1t0 1ootpro0ueti vi ty. (loot
(IrVelo[ 12cit . LMi rf ITuO Content. 

index. Piz ll ' 


LtVI Lty. L i alr'I) FOot: . l(ohlap. }arve:mt 
i I .t.. 

Cit., ivi! roppi 11' 
 Y: I. 1Ii: I ! I l ;. ll(l dout'l 0 low: Wole ccmiarut 1iv
reLat ol tI out y l [ li I'l gririo j(,c w i tnerir'Ictror n, loor CO p InrGuI (ti e Gtr w d ( ':c;, Prt'! I I 196(1-t5. OiI::o:ava R'ilgtaiOplalted iii 1 rgl:,I. v-,4 :, 

1-18 witt 
. i :t 1 . x 0.( I; ai ill (lOl11 : rcOW; ,paced at 

2.0 x 0.6 x C.t- i0 ;0l: X C xt (., [3. No ij li rlcill, U1 rror- e e i1 
root ylold: t1.'wv,.r , t. I ljgi I- ar[(Idou , rv tyttrl- Were r'ound. Aeriai[4l 1rylli i 11 and : it rl(Z i nose Or

1001 r10',: i co :)". 


ii l i V' 1, 131 i( l I"4 l hurct1 I 
.it H Ir, r'np. Aniori tr tntt'' cnaracterittien

(Valt Gl d I. , diOtalolco: 1W, 0101(, [i, gb ard yilAd, no. or1'OcirIllt lt i, '; I,I' rIoot rotil, aid root lteripti an i alnm ter.
hoot wt. itrici di0 rhwr 1I' : ll 1 1'I' 
 tll': (dOult POW : 11rii'g ot"2.6 M. On
ilk ., wZ, 1 v I0H.C.HI it,.y 1 Ut t ,Irl l 1,nv e rI" ,'(I (al, t Fj*cv tn In 

ill 01 Ii1: or -


de~~~~i ~( ~~(0 t, tIm 

322 1 UPE11E/t , fl.; F, HI PA, ., ( . 19 ',". l(cr t. rir or cutting Nici. 
ea:o;: va l m:, or, 1t. y: li ;
*ri qlo: i ty ,f0 root,: (A :;tract) . In Terry, E.R.
Akoroda, M.Oi. ; tAvi( , 0 .1 , '(. . r'Irti1ril 3ymy lo:ii: .o trie Ilternltionai
SOcitty ro r '7oliv: i Joot Crol '-A 'r I} r t:w , 3d, Cw(,l'rrN1Erla, 1966.,
Tropr cal root c0o10:,; r cr(oi,Z id thl: At ii i,; I (id 0 I ,l'1: r':oeeedingti.
Ontoawa, Cir.lor, tiit.lrr it to il 1. V i r,i;t. ':o;r h Ctntl'(-. pp.3l4-35. En.
[hirioralaol Foot C o , 

1 
r:t . , mi:l,k , . V.11. 7( h), tiu i a,


N igt ria
 

Ca:;:.;lvi!. Cut, tl i o(g 1([I. Irr o t 1'oU( I y. Ft.i.I NIi. 

lit tadir ional I to l: .y: Iin , ioi: :;!%itIirV~ti ng i rCVOlVe: 1,t, ct01 ing0aC0till ; m U1te-., :,car. day: 101t or, l e;'ti r: ror:. Th erIlI ct 
triat One 11 01 cr euttlO 'l : tle 0:/.:*Z.VO -"o lrb10 upon ca:;Oivaperl'ormarloe Wii:, t t Ii :4t0dl:o. CaI,.:,ava clone T'.XW0211 waO planted Intrie I elld lnid cui, tac: olr! illa i'lgtrie o lucy Ier'iotr at 3. b, 9, and 12 mo.
after 
pl01t0 ib. Tibi(oltoI Wl: It! t, uncut. CutLin0g back canava astem.;

eanitiy
l icgri t(delce(! root yl~io ry 14.3 1-lirort . Yt(etdo fr'om ploti cut.
back at 9 ia. after t,lzntilg (37.7 t/,lti) aild 12 mi. 
 a1ter planting (3H.1
t/nia) were rot: : 1gm,1 r1l tlyn (ll ltrelil lrrca ti, rtrol (110.9 t/na) butwere :1 nll'0caritly hli)1: 1il11n tlto:ii lot: cut t:a1 lit.3 mu. al'ter planting
(31.3 t/na) atll L mo. aft't p ::oltug (33.1 t/hia). Plant neight arind mean noa.of roota'/plan.t,-.1-c , ilrll;ly flvlettLd by 1: tr:altments. Root mean wt.,LAI, anti root quality, rcyfv,-r, wet: not ,;grilr i1antly allected. (Fulltext ) See aI ,c 0399 01107 0422 0A23 01140 01452 OilS 0532 05350539 05111 01J C13 027 051)9 0062 0563 0565 0566 0572 0574 

0575 0576 057 8 
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D03 Energy Productivity arnd Yieldo 

3220? FURTADO, H.J. 1987. Producac (10 FIr'o'c em eis oultivarcaO do 
rnandlaca (Maninot oocuicnia C.'arltz),n E:,taoo, tio E:;pivito Santa. (Forage 
produoeti on ar :i x ( ca, vi cw1tivarn: it, theo :tate orf Eipmrito Santo). Tese 
flkatrado. LaVra:3-M" irat I. F:001~aSttjric ad gritoul turt de Lavras. 801). 
Pt. , Sumn. Pt. , Fn. , t,: Ile! . I 

Caacavtva. Foraf~e l'roduet. I V; t ,v a [ 1-(l.rai tyO . vttI %101 I U Y Prun iff.
 
liarveocti ng. T i 1,:,y I-Zal I t. 
 I'~TuLf Il fiot iii. Planti ng. 5,acing. Plant 

tia rv o ita 'ii a r (: Lt 

'lhe toi ,rt- pit cu ici' a tc' :1c.;. CacaoL Drarico, Pao do 
Chilec, la:.';ffttt itit iI khlii ilI:~ ,: taat l~ NOV. 19641to 
May 1j

8 
it 1 ir" (I Iti [l i; t it;- , Itraiuf 1. Thf! ef*IectZ 

ft1 jPt lt It o :zt i m . IIc i~ i' Ito- ia vI- t ago~l ( 1? and 18 
Eif. zlrtelfi f.! i I ~ . I t*'' 1it dI tI lr wi' t -. O: A lanitoamze
 
Ifitli. tlv:1 tf it. , I 't 
 ' r -, Wi:t: .ti i .. 1 lal~ t anid 1; 

I taiL CI .l Pti I I' 11 i!( tc:1: . 1-l06 :I t t. ',:o 1 ; "An: w !re C'.b0 
r"! 0 ."0 it. r ilt l 1y t~k 1( ' i I t , If f ftf. wah 

wiCrftlaif I, 'C pa I r. I I ' ,' I. I 01r .1 t 1,c o IaYl'dlf adl'it.11if aIId 

i ttO', . 2',.3L I 

C. or i) 1 I Iff If iCi It cw.:: I utlta~iii rig. Tt 

Mo . t V l in,,'t 1;1 fc jl '1 I'll, . ~ i. Ilit ffltl t iy 37 .5 ind 

3i. r-flitio 1,!"I 117. t to ~ i, ; , ~ I, C.111( 11.tlt ],t Li 

Pat;o. (00,Ij1 tOO: '' I 1'ff:i f% tti*O it 2 ft f tfItrI; ft ItO u cut 

['ow'it ~ .2:9Jqf t I( li111, I. h ~ ' I t., . 

ft.. I. Vir:. 11 I- (',lIt(I ~ViY. :,1 I ft. prt'o .tl IVfIi iy . f- t Pff 

i.o t t t :ci,l f1 6,l 1 1 I; t 1: rif1ft, , t ~ .f , 1 . ilol,~ .l, M t"lilk- V irutldt. 

fu -t f PtffffV'.', I t i 1 !ifIi :, 1; 111, 1itnt f fltti in.atI i i it . ;i t ~tl 
I It t -it] 'I.t '/aatt, Coi,~t'IItiiiI, it, IAf t2W t, a do 
1jmiiurir:i, 1'i I :l f! , f , If lift , t. 1.111 to wl'1 1 2'~Th.1111, 20. 89,
 
IC4.PO t119.~'_9 1 t , 1 . f I, flt 17 . 01i1i , -' ,v .
I , L, Olit': talttl rig rot1 

-If.p'f ll.1itt't ty Wf.1 lfI'tlf (I ftutit t ii aff f I mft o IvaI , 1Iti a do 
Ulnufi~~nt1 liin: Oi int i-t fil [Ilt ma (wt 1, 2-.-5,,21..0L
 
19 .,5 , 1 ..
 ; tIf( 17 . I /n.1 Cv . P;Il mt u,- itt 1 it' tdl.de Utartam'a , Dranica 

de t-;i itf ti t t 11,1fa itidA IIi I F it1 ti! if Ittlyff it 0' 1-2iC)fr'IC't' emt-l 
ttetg1 N t itrLI('I L ioIt r I ;, if'I. f.olftftr.l. a!'f i-t t 1 9.3 por-cetit, Lic 

Vitlmi d'! Ufmc t i 'f l CiIAT) 

1 W -,f! 7ZAI-PitulI F. I PJ P:', i S. ;f ,AN'lf ' i YC 0t 1987. Ie 
flttab! 11t V (,I r(t' at! If t.t i I' lif 1,11' vy: Atil- I I. tnif !orrtneaat 0* Brazil . 
1'tqtIli :1z. A ;50i tirlit Prali ulir P2 (1 : 393J39)Q. En. , St nt. En. , Pt.,. 9 Ref'.,
11t. [ Uni v. I'elal tla Paratiba , Ceriit-o de Cienva :i t Agr'!rtaLi, Depto. do 
Fitoteeira, Calx, Pat aotl 083O97 Areoma- lIT, ii'fi II 
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Carraava. Monocropping. Intevcr'opping. Statistical analysis. noot
productivity. Bra: 1i. 

Yield stability wa:, analyzed by computing the eoelI'rclents of variation andusaing tre regveoiron technique (an adaptation o' the proCedure Ir(,quentlyused to examIne the rtablllty oX Individual genotypes over rangeaconditions) or
Tese proodu werie'Le; used to analyze the yield stability ocassava, malze, cotton, and dry teann unde' nole ard Intercr'opping systemsIn the state o!' Paralba, Jri no." h,!astern Hrazil. The C.V were alwayshigher in monoCroj[pprip than Iu ilnte(?--rojpi rig f'or thf 14 cr'.. Maize anddry rean hada tir same :;lopens, White the coef'rclen is oF vekgrea/raori incainnava and cotton w.,r' hilg t" tat, 1 for, nol- cropl: anu mtati:iticallydliT eirent roTom lit elvCFroph ]4i ys tm: Wnlaril 1(- 1values lwelo thin 1 andnelice Were conider.d ciol"(! sita'ti,. Tnit. idvarltzt; - (I Ilite.rlr'oppiriv I nimpluvli g yield :iti-bl It ty wi: mor,(f :,1 li o, wnr;f tfii yields were negativelyalIected by the inteiriio(.i nF. (A,) ev atn o 01;08 011L4 01427 04290431 01432 Oi4'5 04 26 01117 ( b1 0'j i6 0'5 ;9 G 3 (157' 0573 0574
 

0576 0577 0570 0W79
 

D)04 Postharve:st Studi er, 

32028 (CIIV, (.(;.19 ((14. ere|,:, IIo.'rult:i and V eVet itle . 4. Po.3T-nai'vezstnalm IInor ana( ,t oa!, ;1 :i I. eArc :: ,orI dw d, t....- ctr-Octo tcr
 
1981:12-13,16- 1. Ft". , I1.
 

Car ot- a. Po Oir.ri/v, : t I 0,Ij! o1. . ont v :::toIapI.Id:,;:. 

Seer iX/'al. :: ;rle . ' u rI. 1on:ion(eoj ! c i 4po:-,-ravt t I .F nandl Imp andO' ftO!Io ' I :,, Vtl. 1it ;ard oc,: r c -l l, I f!o'l UI rip Ci1:iir;rva, are given.
ri'Oritie ( ,I root Vc 

ip (rip. 'I"A 'li'e :iriurr- (lip titolos'pr'oteetlon tie'ro,; fastI c t,: th;,1-t ."I Cl ! iI'h:1 i rl: it (1 :: Ve NO a, or' o l(r.I1 Cat ri,rtya in-i Car,.i-I , 
,

rol atol :n nr,I 
and 

uze:ct iind rtlnit 11C~s15,Mllilteail('i-, OF U L cit(LtI i i. )'P. tilt.i or: ili loot. c'0,4
llirveatI l Iitare ii-or ;} 't1!: r r'i, il-:Ile, oI(e- y R-:sor, Le(.Enti mlrates O lar',i-:, , it' vt.:,o: i .I0 tri'i La, loot, frand cro: indevelopIpg cculitr'Ii-r invi- i'iV nii, Il ir 01.tlrlp 10 1)( 'veri (o a totalio:,:, I 
P)'od(uetlonl or 103,i1 Ht, t (a: ::v,. (C AI.) 

04i411 

30837 CAMPI., A.1'. ; VAIC, H. I0(dl for-eter 05 :rlr-.r ".A.; 1;,nVlt!, V. . Pl il, ;o; ir( a i t-;<l 1986. Fel'eto deII,~fl~itI L, lero rio Coorl-vaeso e
 
(qualldade 
 dr rilz.e:, Irnridld, c,. (IFt ,('L o u; l polypo tllylerle paciygingril 1'erent .i i kln..i (i tr ! ior;r:4-.*'v-!tlor ilric quii 

of 
ty o1, cam:;av", root-s).RevJLta ljlbrar oie r'. do ndoc(,, ',(; ) : .- 33. Pt., "(rm. It., En., 16 lief., 11. 

CkLisava. trooL'. -ago. Let ler'Ict at lol. Po:ttL i-ve:it tl:tirioloFy. Packaglng.

Suga. content .
 ttr 'n t tli. . hr I. 

The elrec, or' paclkIg loot.:- 01 Carl:ava cv. h (alaiill r ploIyettlylt!le h igp of'different tr Cities:; ( 10, 100, and 150 romn:,) o their, Conservation aridquality wani i tudled. IHar've.t-i moot.: Wer,*: pckec tieill baF:; and thenstored at roccr, tfz[.. ; ullpi.keo rootLS Wire ur:ed a: co'ntr-ol. T'etmlrotniS weviereplicated tites,' wWItO ' oot:;/!-. cate. -Observatlon,:Wire made at 0,3, 6, and day:1 ::etova.e.9 T (oot wt. I Oroocurr'(: durig storage,inerea.ing with tLio lengtoi or storage, ei--ipt with tags 150 miicron.- trick.Polyethylene t IFs doer ,:red i-( at wt. tosi, rei oar'lea:; o thlkeoness. Nocorrelation wan rountr tetweci moot 11C and tilo degree of physi ologicaldeterloration..Stor'age time niglllertj y allected cook ng quallty of 
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roots but packJ.ng in polyethylene bags did not. A signiricant correlation 
was round between cooking quality and degree of physiological deterioration 
ror the check and bags 50 and 100 microns thick. Results indicate that
 
although the use or polyethylene baga decreased physiological deterioration 
and root wt. loa, the use of this method is limited for cv. Balana due to 
tht- poor cooking quallty of root,; 3 days after harvest. (CIAT) 

014145 
32215 CINSHA, .; FIAGAN, Y.S. 1987. Postharvest technologies of root and 
tuter crops In Air ica: evaluation and recommendied improvements. In Terry,
E.Ri.; Akoroda, M.0.; Arene, O.1., ed:. Triennial Symposilum of the 
Intermationa So lety for Tropical Hoot Crop-o-Arlca Branch, 3d, Owerri, 
Nigeriia, 194t . Tropical root crops; root crops and the African food orieis: 
pr cvedlingu. Ottawa, Canada, International Development Research Centre. 

p.122-1314 En., Sum. Vn., 8 Re:., Ii. [African Regional Centre for 
Tornol og~y, IaPkar, Senegal] 

L'a::vuv. i'cath;,rvcva tet'Clololy . Sm,]t-:'U iI proce P'ocessing.Pirg. Gari. 
Ca:; ova Il 

l 
p's. Can:;iava flour. Natrl'iVt valu.. Ci'Sipot tloni. Socioeconomic 

tj ;![I(! xttllt Itr; r t are 
r.;mrl Soi., tlt mijor po:tr;arvett tecamiaigl are evaluated, ano a project 

!0 i'i'iSU thl avall;,blilty t " root 'ro iro duct ;, ha.',d on an Integration 
l' p.rodJctlfoll)i l l polntLrar'Vt t ".etivitiic., i; recuranmercd . 

"Tile 1 a: 80 CoIt ral u poataiIarve los:ot' 

Ylimo and cassava 
arc .'rhltuii.i, betlg by i'ar titu mo:t importat. root and tuber crops both 
ti; tl , of quantity and it: i' ta l isn n Af'rlcani dlet. (AS) 

044t) 

316911 "i';[ CAS1:AVA con:4:1rv tloIlh !:; cu(c':trclial. CI AT Ilnternational
 

71):9-11. 1088. Fr., 11.
 

Casnava. Cai:;ava root:i ( ve.tale). Stcmap . IPaikigin. Distmibution.
 
io:tnairve:,. tvohnruloupy. Ktir'tling. Co] (Cia.
 

'he :;uc(" :T1Ul txptrlqetce:; of the m a] un of, i I fresh ca nsavaCt'rnToci', 
on0ervation techriology that ailow:i the product to be. preserved fre-h for 2 

Wk. or more are reviewed, and a nw marketinig nystem developed for =mall
farm, ri cB'er'atiwvo; ii tarranquillna, Clcnabla, wclh nave increased their 
irolt.~a :~aubtantially, i duncriL*.d. The simple conservation technology

coni:tl t in placing i'rtohly harvested rootts (2-3 h1aFter harvest) into
 
poyethylteri. ,a and treating them with a ,al'e t :i abe ndazol e-based
 
lungicide. 'The projectIons of idmilar project.a i:i other Colobian cities
 
and counrita7ta iuch .s Ecuador ind Paraguay are briefly dl. cunrad. (CIAT) 

0447 
6'1,NUPFO3R, F.A.; LYOtGA, S.1N. 1987. Traidi tonal pontiarveut Lechnologies 

of root .r.t tuber' crops in Cameroon: status and prospects for Improvement. 
In Terry, k..7.; Al:oroda, M.O. ; Arene, O.1., eds. Triennial Symposium of the 
International Society fsr Tropical Hloot Cropa-Africa Branch, 3d, Owerrl, 
Nigeria, 1986. Tropical root crops; root crops and 'he African food crisis: 
proceedings. Ottawa, Canada, International Devele~nt Research Centre. 
pp.135-139. Er., Sur. En., 16 Her. [Hinistry ,-: Hlgher Education & 
Scientific Research, P.O. box 11457, Yao:ind6, Cameroon] 

Cassava. Postharveit technology. Survey. Reneat-ch. Cameroon. 

To outline priority research areaa in root crop po-thiarvest technology in 
Cameroon, a survey of existing root crop handling and processing techniques 
was undertaken. The cultivation of' cassava, cocoyams, yams, and sweet 
potatoes was found to be widespread in all regions of the country; however, 
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large-9cale ccrjmclal productlon Or proces Zing units were rare. Farmholdings are generally :mall and harvesting patterns range f'rom singlenarvest to harvest as needed. Elaborate storage structures are lacking.Relative to cereals, root crop losses to pests are minimal; the greaterproportlon of' po:,tharvest lossen is due to poor handling, physiological
Vactors, and pathloglczi tactern. Only cassava is traditionally
tran.f'ormed into numerous prooucts; the other' root crops are generallyconsuned as baic veetables. The young leaves of cassava, cocoyams, andscnetimes .weet potatoes are used ar; human food, but only sweet potatovines and tubers are fed to animal,;. This survey indicated thatpostharvet technology renearch on root crops in Cameroon should emphasizethe development of aimple elriclent Etorage techniques, the improvements ofexisnting nandling and procesaing methoas with special regard hygiene andquality :vta ,dards, 

to 
the development of industrial products from tubers, theformulation or' ncw competitive last loodn, the developlent of animal
feeds, and the coilection o' more scienti'ic data on 
 root crops with
 

respect to var. and evirormental factorsn. (AS)
 

0IJ'48
 

30566 WINAiNO, A.; SOEKARTO, S.1.; W1IANDI, S.; NOEl, A.; SITOMPUL, H. H.1979. Mempelajari kepoyoan ubi kayu (Vanthot esuulenta Crantz) dan
 peranannya (dla;iuii pencegaiam. (.S3tudy on color cAnge 
 alter narvest 01 
eannava, 11.; OrgallOleplis UlleeCt ano 1](1 LO prev~n it). iLt~uieLiln
 
lenielitilalacan 
 Feigemtangar, no.3:03-t5 . In. 

Cassava. hoots. Kirv-,jstJ ng. Organol eptic exainnation. Postharvest 
technology. IndonesI 

See also 0521 

EOO PLANT PATHOLOGY 

See 0539 0562
 

E03 Mycoses
 

30832 LAK3111ANAN, P.; 
0449 

NAIR, M.C. 1985. Comparative studies on the
morphology and pathogenicity 
 of four isolates of Rhizoetonia solani. MadrasAgircultural Journal 72(7):388-393. En., Sum. En., 4 Ref. [Tamil NaduAgricultural Univ. Research Centre, Vellore-632 001, India] 

Caiisava. Rhizoctoia solani. Symptomatology. India. 

Rhizoctonia solaini isolated from rice compaired well in its morphology withother, isolates of' R. solani from cowpea, Jack (Canavalia ensiformi3) andcotton. The pathological reactions of those 14isolatea varied; the onerice was able to infect allfrom 14 plant species tested, including Manihotesculenta and Allium cepa which are nvwc records. On cassava, the rice
isolate produced typical 
 leaf' blight symptom:n within 5 days ofinoculation; the other isolates prouuced no syaptoms. (AS (extract)) 

01150
322111 VAN DER II RUGGEN, P.; MAIRAITE, I.; IAHN, S.K. 1987. An in vitrocassava-inoculation method for' the selection of anthracnose-resistant
cultivars. In Terry, E.R.; Akoroda, M.O.; Aren, O.B., eds. TriennialSymposium of the International Society for Tropical Root Crops-AfricaBranch, 3d, Owerri, Nigeria, 1986. Tropical theroot crops; root crops andAfrican food crisis: 
proceedings. Ottawa, Canada, International Development
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Research Centre. pp.113-116. En., Sum. En., 13 Ref. [Universit6 Catholique

de Louvain, 3 place Croix de Sud, B-1348, Lou-,ain-La-Neuve, Belgium] 

Cassava. Glomerella manihotis. Inoculation. Cultivarn. Rsi:tance. 
Selection. laboratory exper'iments. Nigeria. 

The devulorrnent of' natural anthraenone lenions wa,,s compared with that of 
lesions artificially inoculated with Colletotrichum glceosporioides. The in 
vitro inoculation method produced the jname symptoms an the natural 
Infections; anthracnone lesion:n developed either .ward canker:; defined by 
a layer of lignified cells that isolated the tissues colonized .y the 
pathogen, or toward an invasion of the stem (necron;in of the top that is 
similar to the symptoms of bacterial wilt). Thin in vitro method providen 
a fast and easy way of selecting canava cv. resistant to C. 
gloeonporioideL 
o4714 0532 

and of studying resistance mechanisms. (AS) See also 

E04 Viroses
 

0451 
32055 MUNIYAPPA, V. ; RAJESHWARI, R.; BARATHAN, N.; REDLY, D.V. R.; NOLT, 
B.1. 1987. Inolation and characterization of a geminiviru. causing yellow 
moralc dl rca: i: of hornegram (Macrotyloma uniflorum) (Lam.) Verde.) in 
India. Journal of Phytopathology 119(1):81-87. En., Sum. En., De., 17 Ref.,
I]. [Dept. of Plant Pathology, Univ. of Agricultural Sc ,!cei, !;ebba±, 
Banralore 5600 24. India] 

Ca:eivc. })r: ;er~ ye-llow mo: lJi ViraUn. Deminia. inease tran-arinsion. 
aborlitory exiperimot. Caj:rrav African mosaic, vire!,. India. 

horlegrun ye.oiw di wan showrl to be by a.:,'.I aene caused gemJni virus: 
horsegram yl c0 :laic virus- (HYMV) - he virus could not be tranmitted 
by mechani al :a; inocul tioti. Leaf dip and purified virus preparations 
:shcwed geminate vi r.:, pav'tiielrv meanuring 15-18 x 30 rim, An antiserum for 
IIYMVwas, produced and in E IJSA and immunronor'bent electron microscopy (ISF24) 
test,; ljYMV wan detected it 1 extraets field-infectedleaf .- of bambara 
groundnut, French bean, groundnut, lima be:an, mung bean, pigeon pea, and
noybean :hIicwing yellew monai.e ,ymptoms. Bminil tabaci fed on purified 
I1YK through a parnfiin me!mbrane tranrruitted tire virus to all the hosts 
Istet-d above but not to A':ratuum corVzoides, okra, cassava, cowpea, Croton 
bonpicncil anu,, Lall ib pilpureu-, Malvastru: coromandalianum, and tomato. 
No reaction wa:n obtained in ELISA and ISEM tests ix-tween HYMV antibodies 
and ext rats of plant:3 decrea:3ed by whitefly-tran-nsitted agents in India 
:ueh a.:A. cutyzoiden y-3ello mosaic, okra yell~r vein mosaic, C. 
ronpland:1ius ye] lew vein morati, M. coromandalianum yellow vein mosaic, 
tomato leaf curl, and cans:ava munaic. HYMVwa, amlzq not found to be related 
-nerdlogically to EGMV. (AS) 

0452 
32212 OTIM-NAPE, G.W. ; INGOOT, 1. 1987. Effect of cultural practices on the 
African ca:ava monaic diveane and it vector, Bemiria tahaci. In Terry.
E.R. ; Akoroda, M.O.; Arene, O.B., eds. Triennial Symposium of the 
international Society for Tropical Foot Crops-Africa Branch, 3d, Owerri, 
Nigeria, 1986. Tropical root crops; root crops and the African food crisis: 
proceedings. Ottawa, Canada, International Development Research Centre. 
pp. 105-108. En., Stu:. En. , 10 Ref., Ii. [Sorere Agricultural Research 
Station, Soroti, Uganda] 

Cassava. Cassava African mosaic virus. Bemisia. Cuttings. Planting. 
Spacing. Timing. Uganda. 
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The effects of plant spacing, planting time, and no. of cassava shoots on

the incidence and 9everity cf CAMD were studied in 2 split-plot expt.
Cassava canopy temp., }1, whitelly (Bemisia tabaci) population, and CAMD 
incidence and severity were recorded bimonthly from 14to 114me. after
planting. Cassava canopy tcmp. significantly increased with wider spacing,
but RIi was not affected by any treatment. The whitefly population and theincidence and severity of CAMD increased with delayed planting and reached 
a peak for cassava planted in Aug. CAM!) incidence also increased with wider
spacing and decreased nig, lficantly with increases in the 

t no. of cassava
shoots/stand. Th, eff'acts of .hu treaauents on CA?'9 are discussed. (AS)
See also 0474 0532
 

FO0 PIST CCNTROL AND ENTOMOLOGY 

F02 Rodents ard other Noxious Animals
 

04 F3
32252 ADAM, F. 1986. Report on consava mealybug and cassava green mites in 
some African countries: ToLo. in l1hr'ren, H.R. ; flennessey, R.N., eds.

International Workshop hiolopica] Control and Hlost Plant
oo Resistance to

Control the Casnava ?4ealybug and GVee1n Mite in 
 Africa, Ibadan, Nigeria,
1982. Proceedingn. Ibadan, fligerla, Intein,Ltiornl. Inntitute of Tropical

Agriculture. pp.145-1116. En.
 

Cassavr. PhenacocCus mahihoti. Jnnect control. Pet darage. Togo. 

Cassava was the miont important crop in Togo in 1982 (372,000 t). Production 
now is being reduced by the cassava mealyhug, which appeared in 1980 in theeastern part of the aritime Reglon in the zones of Aneho, Aklakou, Av6v6,

Tabligbo, and Vogan. From thteje inf'estations spread to the eastern and

southern parts of' the Iateaux Ret . In 1982 
 heavy infestations were
fourd in this regIon near, Kpalim6 and Atakpam4. isolated infestations 
occurred also In the Ceintral Region. Insecticidal treatments have been 
unsuccessful. Le Service de la Prot:ction V6gdteaux has recommended to
producers that they: (1) avoid the transfer of cuttings from uninfested to
infested zones; (2) burn infested stems after harvest; (3) plant only

uninfested cuttings; (14) plant early 
 in the rainy season. The cassava green
mite was discovered tin June 1980 in Adangbe in the Maritime Region. Since

then it has become more numercus in almost all zones where cassava is
 
cultivated. (Full text)
 

01451432242 ATACHIT, P. 1986. Report on cassava mealybug and cassava green mites 
in some African countries: Benin. In Herren, H.R.; Hennessey, R.N., eds.
International Workshop on Biological Control and Host Plant Resistance to

Control the Cassava Mcalybug and 
Green Mite in Africa, Ibadan, Nigeria,
1982. Proceedings. Ibadan, Nigeria, International Institute of Tropical
Agriculture. p.135. En. [Project d- Defense des Cultures, c/o PNUD, B.P. 
506, Cotonou, Benin] 

Cassava. Phenacoccun manhoti. Benin. 

The production of cassava in Benin in 1980 was 971,000 t. Phenacoccus
manihoti was 1st observed in 1978 near, Dangbo and Sak~t6 (Ou~m6 Province),
and it rapidly spread throughout almost all of the country. 
 Damage is now 
most severe in the southern provinces of Oufmt, Mono, Atlantic, and Zou, 

,where cassava is most important. (Full text 
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0455 
32240 BFLOTTI, A.C.; VARELA, A. 4.; REYES, J.A. 1986. Observations on the 
biology and behavior of Phenacoccus herreni and P. gossypil cassava. Inon 
Herren, H.P.; Hennessey, R.N., eds. International Workshop oni Biological 
Control and Eost i'lant PR-aintance to Control the Cassava Mealybug and Green 
Mite in Africa, Ihadan, Nigeria, 1982. Proceedings. ]badan, Nigeria,
International Institute of Tropical Agriculture. pp.116-121. n., Sum. En., 
7 Rorf., I . [CIAT, Apartado A .rco 6713, Call, Colombia] 

Casnava. ,h eu."tci un he:irv 
e ii. Phi aeocun gosa ypil. Peat dmaig. Inect
 

bilo[oy. A1'icp.
 

The dcl ogy and ecology of Ph.!nacoceua he.it i, 2 MajOr pest Of ca!sSava ill 
certain areas of' South Acer ca ar e 

. 
reported P. herreni har th. potential 

to CUBi over canaiv 0 cr'op da r ge in arean Wore prolonge d dry plriiods
eotist. Additional notes are given on P. gossry,.ji of minor Liportance,
occurring in low poplatJorvr or very :iporauically. Lire cycle atudlei snhow 
that P. herreni is bisexual. Oviposltion IJll nrot occuruades:a there ir'
 
copulation with the male. The female pas:ses throug;h 3 inatarni hefore
 
reaching the adult stage; the total duration 
 of the female ill't evc"' in 
49.5 days. Ire male han 4 nymphal Insrtarn beforo the: winged, adult ::Lah.
 
ie -e 'ding however, taken place after the 2nd invtar; the 
3rd and 4th
 
instai are the prepupal and pupal stages. female 
 oviposition is initlate(I
3 days after copulation; an av. of' 773 egg:: were ovipostted diwing an 
18-day period. Indieations ar'' that P. herreni populatoni can incriea::L 
rapidly unda r' V11or abl e ei Iintroitentai r'iindttlon: and in an atundance of 
host plants. Plsaper:3al in primraily by wird and by the carrying of
 
Infested plant pat a by man. Suscreptible cv. react to Infestatin by

becoming stunted; th,.-
 aowing ihoot ill take:i or a Ca hI ge-like appearance.
Iteavy infontation:i wilt renult I ilan t a tunt rg, def latirn, defo:'rration 
of the krowi rl- shoot, nqhor'tenin ef Lh liternod e, inrd distortion of 
stems. Plant recuperation I: stimulited Witt, th,' oll(t of thei rainy


richno, but persIstent severe deforcation of :tuso id bianch e carl b
 
noted. 'le Ire:r-,:.c, oa' a to.in ir ndi cated. (AS)
 

31659 CAk{itiltu (;., N., . 916. ,.a-luaci 6n di alg nos [actorets determinrantef,
 
de eficioncia de ClecothQea notata (Col:Coocinoilidae) oolno predador del
 
ptojo IaHnoso de ia yuca Phenaicoccun herrei (Hem: 'seudocoecjdae).
 
(Evaluation of some eft'iciency determining factors of Clooflera 
notata
 
(Col :Coccinell.Idae) 
 ai predator zi' tin earnrava murelybug Phenacoccus horreni 
(oc:Fniuudocoectdae)). To:;inr bi6logo. Call, Colombia, Universidad delValle. 90p. En., Suu. Fn., 20 Rief., 11. 

Canrava. Phenacoecus. tiological control. Predators and parasites. Irect
 
biology. Laboratory experiments. Temperature. Colcabia.
 

The efficiency of the biological rontrol of Phcnacoccu: herreni by the 
predator Cleothera notata wa. evaluated. The ltological cycle of C. 
notata was observed at 3 difftrent temp. (22, 25, and 30 diegees Celrsius)
in environmental clhambers under' lab. conditions; reproductive rate, min. 
threshold, and thermic constant were determined and compared with the reap.
values for P. herreni. The spcimen: were colonized and handled iii petri
diehbes, using the prey's Crlnace as feed and oviponrtion siter:. C. notatie 
was fourAJ to go through ii larval instars; from the beginning of tile egg
phase until the adult stage 112.3, 33.2, and 26.2 days elapse at 22, 25, and 
30 degrees Celsius, resp. Longevity of the female at 22 degrees Celsius 
wad 49.1 days with a total oviposition of 31.6 eggs/female; at 25 degrees 
Celsius, longevity of tirefemale was over 
162 days with a total of 118 
eggs/female, and at 30 degrees Celsius, longevity was 88.2 days with a 
total of 33.2 egg'/female. The percentage of egg eclosion was 47.8, 

25
 

http:gossry,.ji


17.8 

74.97, and 60.1 percent at 22, 25, and 30 degrees Celsius, reap. The =in.
threshold and 
the thermic conatant for predator and prey were, reip.,
and 11.0 degrees Celsius and 375.2 and 307.5 degreet-daya.
preovlpolLlon period The
 
at 22, 25, and 30 degrees Celnius lasted 
10.9, 6,5,
and 2.8 daym, reap. (AS (extract)-CIAT) 

32251 DIAGNE, 1. 1986. Report 0457 
on casnava mealybug and cassava green mitesIn some African countrien: Senegal. in flerren, H.E.; Henneasey, R.N., eda.Internatlonal Workvhop on Biological Control

Control and lost Plant Resistanco tothe Caaava I!ealybuk and Green ?Lite in Africa, Ibadan, Nigeria,1982. Proceedinga. I badan, flikpri i, Incernatlonal Institute of TropicalAgriculture. p.145. En. [VinS :tere du Doveloppument Rural, B.P. 486, Dakar,
Senegal)
 

Caiava. Phenacoccun manlhoti. 
 Senegal.
 

In Senegal the cansava 
 mealybug was initially reported in 1976 in the areaoe Sine-Saloum near the Gambian border. It in nowdamage caundng its greatestin the coantal region of' Louga, where 70-80 percent of Senegaltacassava in planted. In that area many peanantb have abandoned the cultureof cassava. It is becoising more and more difficult to obtain ever .taallqualtitia of uninfe-ted cuttings fer planting. Damage in other .'egiona Islean evere but still important. Yield loaines were estimated at ahout75-80 percent. Attcmpts to control the post lfith inaocticides have been
unauccenoful. (Full text) 

32225 K.HDIxUTE, J.K.U. 0458j MWUlA'71l, R.I. 1987. Effect of planting time encassava yield and the populationa of casnava wealybug (PhenacoccuBmanihoti) and aLinoclated paranitoida (Abbtract). In Terry, E.R.; Akoroda,M.O.; Arene, O.B.. ods. Triennial Sywposini of the Interxiational Societyfor Tropical Root Cropn-Afx'.ca Branch, 3d, Oerri, Nigeria, 1986. Tropicalroot crops; root crops and the African food ei-lia: procerdinga. Ottawa,Canada, International Development Renearch Centre. p.117. En. (Nationaloot Cropa Ietarch Inat., Uhrudike, P.H.B. 7006, Umuahila, 111gerial
 

Cassava. Planting. 
 Timing. Phenacoccus nanihoti. Root productivity. Inrectbiology. Predatorsi and parasitos. Nigeria.
 

The ofzevt of planting 
 time on the populations
(Phenoioccuo manihoti) 

of cassava mealybug
and associated paraaitoidn wan studied in relationto the caava yield. Yield differences were significant (P oqjal to orgreater than 0.05) between early and late planting. Plots planted early(March to mid-July) had well entablished plants and lover populations ofP. manlhoti. Root and stoum yields decreased with incraving populationsP. naniboti. The paraaltoidn Epidinooarnin 

of 
lopezi and Tetrnstlchus ap.ahowed a denaity-depeandent relationship 14th F. manihoti. rwohyperparanltes, Prochilonaurus inaolitus and Chartocorus ap., wereidentified an factors that decreanso 
the effaoctveneau of P. maniboti 

paraaitoidn. (Full text)
 

32205 GOLD, 0459C.; BEILOTTI, A.; ALTIERI, M. 1988. Efoeton du 2a aaociaoi6o aeoultivon an lav poblaciones de a rioaoa blanca de la yuca. (Effects of cropassociation on whitefly populations in casnava). Ttna Boletin Informativo 
12(1)17-10. Ea., Ii.
 

Cassava. AleurotrachelusnocialiB. Trialeurodea variabilia. Insect control.
Cultural control. Interoropping. Cowpoa. Maize. Colombia. 
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The effects of planting cansava cv. HCol 2257 in association with cowpea 
and maize on Aleurotrachelus nucialin and Trialeurodes variabilis
 
populations at different stages of the crop cycle (establishment,
 
preharvesting, postharvesting, and maturity) were studied at the exptl.
 
station of the Institutc Colnblano AFroecuario In Nataima (Tolima, 
Colombia). Egg counts of both whitefly species were significantly reduced 
in cansrva/cowpea, but not in cassava/malze, although whitefly populations 
in the latter were connintently lower than in monocropped cao:ava. The 
casnava var. mixture (MCol 2257 and CMC-40) reduced T. variabilis 
population but riot that of' A. socialis. Yield losses in the cannava/cowpea
association were 12 percent, while those in the other associated systems 
and monocropped cassava were 60 percent. Whitefly population reductions in 
the cassava/cowpea association were residual, lasting up to 6 moo. after the 
cowpea was harvested. While crop ass-1ociations appear to be beneficial for 
pent reduction in small farming system:, this reduction will depend on the 
site, the crop cycle, and the diversity of relationAhips within the insect 
complex. (CIAT)
 

01400
 
32089 HfERIIIEN, 1.. ; NEUENSCIIWANIE'R, P. ; IENESSEY, F.D. ; HAMMOND, W.NO.
 
1987. Introduction and dinperial of Epidinocarsins lopezi (}{ym.,
 
Encyrtidae), an exotic parasitold of the eastava moalybug, Phenacoccus 
manihoti (Horn., Pseudocoecidao), in Africa. Ariculture, Ecosiystems rnd 
Envirorment 19(2) :131-141. En., Sum. 1n., 28 Rthf.-, I1. [International Inst. 
of Tropieal Agriculture, P.H.B. 5?'0, lkidan, NI geria] 

Casar-va. Phenacoccu:; manihoti. Predator: and paranitea. Inslect biology.
 
Ni ria.
 

The history of the spread of' the cassava mcalybug (Pheriacoccus manihoti) 
and Epidinonarnin lopezi, a ,outh American parasitoid, in Africa is traced 
up to Dec. 1985. F. lopezi was Imported into Nigerla for control of 11. 
manihoti. It was multiplied in an insectary at the International Institute 
of Tropical Agriculture in Ibadan, and 1sat rele-aned in 1981/82. Within 3 
yr it dispersed over 200,000 square kilumeter: in SW Nigeria, occupying 
between 70-98 percent of all fiLlds. By Dec. 1980, a total of' over 50 
releases in 31 regions had been made in 12 Africa countr:!e:'. F. lopezi 
was already entablihed in 28 regions, and in see ca:nen E. lopezi spread 
across international borders. It now occuples, 650,000 square kilometers in 
13 countries: 420,000 square kilometert; in We-st Africa, 210,000 square 
klometers in Central Africa, and several inall di.sjunct territorier, 
covering a range of ecological zone:; (tladan snavannah, Gui nea savannah,
 
equatorial rain forest, highlands). (AS)
 

0461 
30572 KIYINDOU, A.; FABIIFM, G. 1987. Etude de ic capacitA d'accroissement 
chez Ilyperaspis raynevali (Col.: Coecinellidne) pr6dateur introduit au 
Congo pour la r~gulation des populations dei Phenacoccun manihoti 
(iom. :Pseudocoocidae). (Capacity for increase in Ilyperaspis rayrnevali 
(Col. : Coocinellidae), a predator introduced to Congo for biological 
control of Phenacocecun manihoti (em.: Pneudococcldae)). Entorophaga 
32(2):181-189. Fr., Sum. Fr., En., 18 tref., I. [ORSTOM-DGRS, Brazzaville, 
BP 181, Congo]
 

Cassava. Phonacoocus manihott. Predators; and parasites. Insect biology. 
Congo.
 

The effect of thermohygrometric conditions on the length of the different 
developmental stages of the cccinellid Hyperaspis raynevali, predator, of 
the cassava mealybug Phenacoccua herreni In French Guyana, was studied 
under lab. conditions to determine its ability to control mealybug 
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populations prior to field releases. 
 I. raynevali was introduced intoCongo for the control of P. manihoti. The Laughlin's capacity for
increase (re) is higher than the rc 
of the local species Exochomus
flaviventris and Hyperaspis senegalensis hottentotta. 
Under lab.
conditions (temp. 26 degrees Celsius, moisture 70 percent), re equalled0.081 with e = 271.7 and Tc 
= 69. The development rate is much lower attemp. lower than 25 degrees Celsius and a high embryonic mortality isrecorded at temV . ranging from 20 to 30 degrees Celsius. (AS) 

32248 KOUACOU, N'DA 1986. Report
0462 

on cassava malybug and cassava green
mites in some African countries: Ivory Coast. In Herren, H.R.; Hennessey,R.N. , eds. International Workshop on Biological Control and Host Plantesirtanen, to Control the Cassava Mealybug and Green Mite In Africa,Ibadan, Nigeria, 1982. Proceedings. Ibadan, Nigeria, InternationalInstitute of Tropical ALiculture. p.143. En. [Ministry of Agriculture,
B.P. 2049, Abidjan, Ivory Coast] 

Can:iva. Pheraeoceur matnihoti. Moror ychellus tanaJoa. Ivory Coast. 

In Ivory Coast cassava I.s the 3rd mos, important crop after plantain andyam. Cassava mealybug wai 1tst observed in Touba and in Douak6dry season. Green mite in the 1979 wan Ist dlsicovered in the 1981 dry season it) thecentral region of the country. (Full text) 

0463322411 MALDIOUNGOU, J.C. 1986. Report or cassava mealybug and cassava greenmites in rome African countries: Central African Republic. In Herren, H.R.;Her..,essey, H.N., cds. International Workskhop on biological Control and HostPlant Reziistanee to Control the Cansava MealybuE and Green Mite in Africa,Ibadan, Nigeria, 1982. Proceedings. lbadan, Nigeria, InternationalInstitute of Tropica] Agriculture. p.137. En., [ISDR, Bombaiki, B.P. 909,
Bangui, Central African flupublic] 

Ca.9sava. Phenaeoccun manihotl . Central African Republic. 

The cassava mealybug was diseuvered in Central African Republic in 1976near the Zirian border. it has rince spread throughout. the savannaregions in the easnt and the weot of the country, and it has also spreadthrough a part of the southwestern corner. Although precise informationdamage is not available, it 
on

Is clear that yield lossies have been severethat in the affected regions the 
and

price of' cassava consequently has doubled.Cassava green mites are also present, but no details on yield losses areavailable yet. (Full text) 

32211 NEUEISCIUWAII)E I, P.; 
0464 

HAMMOND, W.N.0. ; HERREN, If. R. 1987. Biologicalcontrol of the cassava mealybug (Phenacoccun maihoti) by the exotic
para-sitold, Epidinocars.is lopezi. In 
 Terry, E.R. ; Akoroda, M.O.; Arene,
O.B., eds. Triennial Symposium of the International 
 Society for TropicalRoot Crops-Africa Branch, 3d, Owerri, Nigeria, 1986. Tropical root crops;
root crops and the African food crisis: 
proceedings. Ottawa, Canada,International Develolrnent Besearch Centre. pp.98-1011. En., Sum. En., 26Ref., Il. [International Inst. of Tropical Agriculture, P.M.B. 5320, Oyo

Road, Ibadan, Nigeria]
 

Cassava. Phenacoccus manihoti. Biological control. Insect control.
Predators and parasites. Maps. Nigeria. 

The activities of the Africa-wide Biological Control Project on
Epidinocarsis lopezi are reviewed. 
Since its accidental introduction into
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Africa, the cassava mealybug (Phenacoccus imanihoti) has spread through 
about 70 percent of the cassava belt. From South America, the area of

origin of P. manihoti, the specific parasitoid E. lopezi was introduced
 
into Nigeria. Since 1981, it has been released 
 in 12 countries. Th e
potential efficiency of E. lopezi is exhibited by its remarkable spread and 
establishment. By Dec. 1985, the parasitoid was established in 13 African
 
countries covering 650,000 square kilometers. In SW Nigeria, P. manihoti 
population declined after the 2 initial releases and stayed low. During the 
same period, populations of indigenous predator:i of' P. manihoti, mainly
coccinellids, and indigenous hyperpariasitoids of F. lopezi declined because
of a reduced supply of food and hosts, reap. The efficiency of E. lopezi 
was J nvestigated experimentally by physical and clemical exclusion methods. 
In 2 sleeve cage expt. , P. marihoti populations were 7.0 and 2.3 times

lower on artificially infested cassava tips covered with open sleeves 
 than 
on cassava tips with closed sleeves, which excluded natural enemies. 
Similarly, P. marihoti populations were higher in field: where parasitoids 
were excluded chemically than in fields with natural enemies (200 vs. 
10/tip). These results are discussed in view of the special suitability of 
biological control tor subs--istence farming in Africa. (AS) 

0465
322119 PHEIU, '.K. 1986. Report on eass< aja mvalybug and cassava green mites 
in some African countri'es: Lit*tea. In Ilerren, H.B.; Hennessey, R.N., eds. 
Tnter'national Worksihop on Biological Control and Host Plant Resistance to
 
Control the Ca.;sava M,,alybug and Green 
 Mite in Africa, Ibadan, Nigeria,
1982. ProceedinFrg. lbadan, Nigerria, International Institute of Tropical

Aj;riculture. p.1111. En.
 

Cas;lva . mai IiPhesn'occull hoti. la. 

Cs:;:ava , after rice, i-; the 2nd mo.3t Important food crop in Liberia. In 
1975 alout 90,1100 households were engaged in Its production on 76,000 acres 
(ftatstleal landtok of literia, "i976, Ministry of Agriculture). It is
 
grow l" th'ou14liout the country 1oth a:; 
a pure crop and as an intercrop with 
rice or' (atsi':' food crop.l suich a,; eddoes, pepper, or, bitterballs. Both 

o-aves and t ub-rn: are rcnruczed. Tire plant is also grown as livestock food. 
The can;sava ,",-alybuig was 1,;t discovered inr Liberia on August 30, 1982, in
 
Paynesville, near Monrovia. Most 
 of" the cassava fields visited in that
 
area were Infiested. A Sur'vey i evealed 
 its presence in the 3 principal

cassava-producing coastal area,; of Montserrado, Grand Cape Mount, and
 
Grand Bassa. The other 6 area- were not surveyed, but a countrywide survey
in planned for the coming dry season. About 15 percent of the cassava
 
farmers in the coastal areas have abandoned their crops, because of tuber
 
ion': estimated at 30 percent 
 and losses; in leaf yield estimated at 25
 
percent. No totally defoliated fields have been found. (Full text)
 

01166 
32085 PORTER, P.A. 1988. Evaluation of gkermplanm of cassava (Manihot
esculenta Crantz) for reistance to the mualybug (Phenacoccus herreni Cox & 
Williams). Ph.D. 'The::is. Ithaca, NY, Cornell University. 117p. En., Sum.
 
En., 99 Ref., J1.
 

Cassava. Genotypes. Cultivars. Resistance. Pher.acoccus herreni. 
Inheritance. Pest damage. Symptomatology. Root productivity. Cuttings. 
Chemical control. Colombia. 

Clonal cassava germplasm accessions were evaluated for resistance to the 
mealybug Phenacoccus herreni, and the effects of a mealybug attack on 
several cassava genotypes in protected and infested plots were studied in 
yield trials to identify plant growth parameters associated with 
resistance. Expt. were carried out at 2 sites in Colombia: Palmira (1986)
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and Carimagua (1985-86 and 1986-87). 
 Variation among genotypes was very

highly significant (P equal to or less than 0.001) for damage rating in all 
3 expt. Broad-sense heritabilitics among lines evaluated peaked 
at
 
0.415-0.59 in trials with moe than 1 plant/plot, indicating that seleotion 
on the basisi of damage ratings was reliable. Tall, late-branebing,
vigorous genotypes tended to show leas damage. Pubescence of the meriatem 
wa. not significantly correlated with damage ratings. 
 Yields of infested
 
mall plots were negatively corroluted witb the~r damage ratings. 
 There
 

were no significant correlationa for damage ratings in the different 
expt., suggesting a large genotype x environment interaction. Levels of
resistance were moderate. Even in the most resistant genotypes, mealybuga
fed and apparently neproduced, and damage ratings continued to increase 
over time. In yield trials at both sites, mealybug infestation was found 
to reduc," plant growth and survival and subsequent root yield and cutting
yield. Plant. not killed by the attack were usually able to recover after 
a period of high rainfall by producing new shoots, but root yield lesawas 

than in plot.s free of mealybugs. 
 Stem dleback was a good predictor of root
yield loss, when recovery occurred, and was therefore useful an an 
Jrdirator of resistance. Plant mortality, when high, however, wpn a good
Indicator oC root yield. Tolerance is suggested as the primary mechanilm 
of resvi:tance. (AS) 

0467[ 
32203 CHIIMTT, A.T. 1988. Uso de fiaculovlrun ernry'is pars el control 
bdoi6gico del gu:-enc. eaeh6n de la yueas. (Using Baculaviras eriniyis for the 
hloloical control of the cassa:va hornworm). Yuc, Boletfn Informativo12(1):1-11. En'., 11. 

Cassa',a. FrInnyis ell,. Uiological control. Predators and parasites. 
ilrazil. 

High conrcrol levels; o. Erinr5'is ello by Baculovirus crianria, obtained in
 
casava expt. in r' zil, 
 are reported. Recommendations for B. erinnyis
 
sprays in E. ello-infested cassava crop:; are 
also given. B. erinnyis should 
te applied when a population of 5-7 rall (2nd-3rd inetar) E. eblo 
larvae/plant i:3 detected. The D. erinnyis virus suspension in water is

prepared by macerating and filtrating infected larvae that have recently

died. The recommentled rate/ha Is 18 g dead larvae (= 20 ml 
 of liquid
obtained from larvae) or the product of the maceration of approx. 10 large
(7-9 cm long) or 22 medium (4-6 cm long) larvae. Spraying should be done

early in the morning or late in the afternoon. Damage to cassava by

infected larvae stops 3-4 days 
 after spraying. Advantages of B. erinnyis
 
sprays include reduced production costs and risks of environmental
 
pollution; efficient E. cllo control; 
ease of application; reduced
 
insecticide sprays; high dispersion capacity of the virus; easy preparation

of the dose; and persistence of the 
 virus in soil and plants. (CIAT) 

04 68 
32057 SOUZA, J.C. DF; RELS, P.R. 
1986. Pragas da mandioca em Minas Gerais.
 
(Cassava pests in Minas Gerais). Bae Horizonte-G.3, Brasil, Empresa de
Pesquisa AgropecuAria de Mines Gerais. Boletim Tccnico no.22. 32p. Pt., 30 
Ref., I. [EPAMIG/CHSM Caixa Postel 176, 37.200 Lavras-MG, Brasil] 

Cassava. Injurious inserts. lrjurious mites. Productivity. Pest damage.
Insect control. Mite control. Biological control. Resistance. Cultural 
control. InSecticides. Acaricides. Brazil. 

This illustrated handbook of cassava insect pests in Minas Gerais, Brazil,
includes descriptions and bionomic notes, damage caused; and control
 
measures of insects attacking roots (Pseudococcus sp.), stoms (Coeloaternus
 
rugicollis and Anastrepha sp.), shoots (Neosilba perezi), leaves
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(Jatrophobia brasillerisi, Vatiga illudens, Aleyrothrizus aepim, and
 
Bemisia tuberculata), 
leaves and shoots (Erinnyis ello and Scirtothrips

manihoti). Data are also given for the mite Mononychellus tanaJoa.
 
Biological, cultural, and chemical control 
of these pests are recommended
 
when applicable. (CIAT)
 

0469 
322011 WONGKOBRAT, A. 1988. Jnsectos plaga de la yuca en Tailandia. (Insect
pests of cassava in Thailand). Yuc Boletin ,nformativc 1",1):5-7. Es. 

Casnava. Tetranyehu.s truncatus. Lepidiota stigma. Dorythenes bugueti.
 
Coptotermes. Aonidomytilus albus, Injurious insects. Injurious mees.
 
Productivity. 
 Pest damage Innect control. Itite control. Biological

control. Cltural control. Insecticides. Acaricides. Predators and
 
parasites. Thailand.
 

The biolo,' of' and tho damage caused by the main cassava insect pests in 
Thailand are described. These are Tetrarnychus truncatus, Lepidiota stigma,
Dory.sthenes bugueti, Coptotermen gestroi and Coptotermes app., and
 
Aonidomytilun albus. Chemical, biological, and cultural control measures
 
are given for each pust when applicable. (IAT) See alnu 0532 0539
 
0543 0562
 

F03 Injurious Mites and their Control 

0470
 
32069 BELLOTTI, A.C.; MESA, N. ; SERRANO, H. ; GUERRERO, J.M. ; HERRERA, C.J. 
1987. Taxoncnic inventory and survey activity for natural enemies of 
cassava green mltes in the American. insect Science and its Application
 
8U1-6):845-849. En., Sum. En., 
 Fr., 9 Ref. [CIAT, Apartado A(reo 6713,
 
CaII , Colombia]
 

Ca,;nava. Mononychelluai tannjoa. Predarors and parasiteu. Biological
control. Central America. South Americe. Colombia. 

A taxonomic Inventroy in unider way in South America to identify the major

natural enemies of' the csaso.va ;reen mite, Mononychellus tanajoa. Special

emphas;i in being given to the Pnytoseildae, important predators of
 
phytophagou2 miten feeding on cassava. Several insect predators and more
 
than 410 species of Phytoselidae have been identified in Colombia;

Typhlodromalus lir onJcui and 
 Neoseiulus anonymus are the most frequently
found specles. Selected aspects of' tie biriomic studies on T. limonicus and 
N. anonymns Pre presented, and metruodn of rearing phytoseiidnumerous 
npecieti are discussed. Five species are being reared at CIAT and have 
been sent to the International Institute of' Tropical Agriculture in 
Nigeria. Surveys for natural enemies will include most cassava-growing
 
areas of Central and South America. Selection of exploration sites and
 
timing of 
 explorations will be guided by matching agrometeorological zones 
in the country of origin with those in the proposed country of 
introduction. Duration of dry periods, rainfall patterns, and temp. are 
parti, 'arly important considerations in the matching. (AS) 

0471 
32226 FZULIKE, T.O. 1987. Resirtance of casnava cultlvars to green spider
 
mite (Mononychellus tanajoa) infestation (Abstract). in Terry, E.R.;
 
Akoroda, M.O.; Arene, O.B., eds. Triennial Symposium of the International 
Society for Tropical Root Crops-Africa Branch, 3d, Owerri, Nigeria, 1986. 
Tropical root crops; root 
crops and the African food crisis: proceedings.

Ottawa, Canada, International Development Research Centre. p.118. En. 
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[National Root Crop-, Recareb Inst., Umudike, P.M.B. 7006, Umuahia,
 
Nigeria]
 

Cassava. Cultivaro. Monorchellua tanajoa. llea stanc,. Nigeria. 

Twenty-one cansava cv. ,4lected after field ncreentni for tolerance toMonorfehellu, tanajoa weret artificially infented wita M. tanajoa in thegreernhouse to confirm their resintance. Of 21 selected cv., the mean mite
damage ccorc: .d TH; 4(2)1425 to be the most tolerant to H. tanajoainfestation, followed by 74/538, Anti-Ota, 73/93, 30195, and 1531. Theaccv. aupported fewer, mite:s and 11 of them, TK 14(2)1425, 73/93, 74/538, andAnti-Ota, had surface haira on the.ir leavec--an attribute of resistance.Mite damaje and mit, dvnci ty were not correlated with variations in leafHCN content. 'ThJi factor, therefore, doen not contribute to mite
 
reaListanca in caceavii. (Vuli ext)
 

014'12
 

30555 GANOK, U 1982. (Preliminary atudy on the biclogj' of cassava red miteTetracychun truncatus Ehara (Aearina: Ttrarrvatidae) and the predaceous
mite Amblyasciu:j (Amblyvelus) longlrpinosun (Evans) (Acarina:Fhytoaeiidae)).
Bag..c. T . Bangk ,hanl;'IokTiid, 
 Fae et--aart Unlversity. 8Op. Thai., Sun. 
En., Thai., 5i t'., 11. 

C'asiava. Tetranychu: truricatu:. 
Mite biology. Biological control.
 
Temperature. lPhotoleriod. Prredatorn 
 ind paraniteq. Thailand.
 

The ear eava red mite (Tetranychuzi truneatu), 
a neroun cassava pest,
completed it, life cye1,- 1 c aic-t 
9 day:; at 30-32 degree:i Celsius and 65-70percent fll. 1'.truncatun wae:found en many plant apecall in the cas 
crop. '11heredoc1tc.: 
rva
 

mit. Am(lyac iu. Amblyaeiuas) longiapi noau.a, 
one of
the moat inportlt r 
{turol earitmic of T. truncatuu, developed itr lfe

cycle within ','days under the -;af-econditJon:i as T. truneatus. Female
longevity of A. loii :4.1ino:iu:; m.,c;
wae 
 loriger than that of T. truncatus.
11.e relation:li btwe(n T. 1,runcotu: and A. ongisinouou wa'- atudied in 3
different te:t:.. 
 Tb,:Le:t relationiip wa: obtained when the initial ratio
of female T. truncatuo:f'ematl 
 A. lonpiainJncruc woo 5:3. 
 The results showed
 a 
-lgnificant diffieri(nc h(etween the poplzaition: O T. truncatus, with andwithout, the predator, fi every teat. Temp., Jill,and day length had no
effect on both mite -iperie:;. Threl 
 ation:Iiip, letwocn phytophagous mites
and natural eneaie; in decve wan h igiy :ignificant. iH had a significanteffect on the FhytophagF,)u: mitecs, but temp. and day length did not.envirorment:a had little eLffect or, the no tural enemies. The bert 

The 

hatching percentaget; ifir toth T. truncatua and A. longilipinoaua 
egg
 

obtained at 30 deg'eca CCl:iie:;, 65 percent HiH, and a light period 
were
 

of 12 h15 mr. (AS) "ee also 01153 0462 0468 01469 0532 0543 0562 

GOO GENETICS AND PLANT 
 REEEDING
 

See 0113
 

G01 Breeding, Gerplasm, Varieties and Clones, Selection
 

32234 GUTIERREZ, A.P.; 
0473
 

YANINEK, J.S. 1986. 
An ecological perspective of
plant breeding. In Herren, H.R.; Hennessey, R.N., eds. International 
Workshop on Biological Control and Host Plant Resistance to Control the
Cassava Mealybug and Green Mite in Africa, ITbadan, Nigeria, 1982.
Proceedings. Ibadan, Nigeria, International Institute of Tropical
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Agriculture. pp.32-1b. En., Sun. Fn., 12 Ref., 11. [Divl.-lon of' Biological
Control, Univ. of Callf'crnla, Ihirkeley 911720, U-SA] 

Carsava . Plant breCdi ng. el:;ta ance. Africa. 

Tile interplay be tweo the eretics focr-ene,-gy allocation strategy andpopulation ecology I; -untrtd, and the importance of interdisciplinary
reCearch for so/lvirg pl-,. hre-cdlr:g probbemoz, 1.a shown. Pon ileconstraints to yIcl d Mnx L :,.itioon are clr;c indicated. 1hort-term solutionshave ecauvae more hair, than ,vod:whrn -reeder:a maximize yiel4d by breedingout the crola' aili ty t( cor.1 v tLatofor i:rports, hir lCot abil1ty

replaced with, ;e: t3(ide:i. Itr thc vaotf e'nava , 
 maoSiyve inputa- ofpesticidca do rot LpI,,'r IG tL4:(coIMlV(a !; hence, biological control and
breedirng for horlzobt r-, t apiear, more roliable. Anuanetdlni of:: eadeo*-art' alvvu cation ttritgius I:; (,:3:,ntial to

underttnt the i Wnt.rctIr 
 (I' It i i i -ro v with itL: ntr-oduce-d hertivores,natural -, : arnid a y r A l te- It I 14u! pr o m gr . A1( (tralct) 

32213 P11MII;A-KA.KGtLO (, , ')Y'. I., G. : MAI INGU, N.il. ;PANI'FEY, S.J. 1987.
EtrLtegie-: or lr-cp-ocCm. tlot I ;rnloC IIIGNAP) o ' ir-tin screening
caso .v0 for r.i r-tiilian t. 0 ,r di:-. ,:. In Terry , F. .; Akoroda, M.O.;Arerre, O.B., d:,. e ll 'lyr.i-o:I (I' the 1 Sttina force tyTrolical iioot Crop1-l a r'oh '1, i>a.r-rl, Nigeiia, 1981). Tropicalcrops; roct or-cIr r.; tht t l 

root 
Ittawa,[Irleon l-Id : troececdA O: Canada,
Inter-rtior"- I I tlc :-.t 1aero,-:. t. pp. 109-1 F12. Sum. Fn., 13,., 


fief.,11. Pla1- - .lh- NtIonal Mar.o--, Ki:,:,, ii re]
 
Ccaa- a. Cas:av,: lcr-/:-:-. £1 I- ,dl.i.ri --. Cuil t01,0:. }-etl:-tcnee.
 
Selection. 
 Ca;:;oiva Lirl'-'t. I:1(:-I V~i'iia ll[t o ln:il; 'V.mast ho ti i . i e~ i :GlI(rci, sIho ti : . Z;,i rt!. 

The VOiaris :ttel0: IrocedircatI :1d e cr lxxo(,I Nat lono Manioc (PIRONAM)of Zaire In Oiioe 1110 e01'OVO [or -i:trte te miC r d-tease-, (CB, CAMD,and arithracnoone) art, dil:l' :e d. PHIPNAMha: devtloped acmevood disease
reli: tant, hI 
 ylldil val. that ;if rieomretdeid to farmer for general

oultivatlon. (AL- (eltr-r t)o
 

31667 (-dM12vcn., c.i. l1Gb;. Identil'i(iacitn de genes rnareadorea en yuca

(Hanihot tsculehta Cra1,::). (!lent 1'1tat ion 
 of marker genes in cassava).
Teai; 1316logo G(!,(ntl c. %all,Colocmlia, Univeral(lad del Valle. 126p. Es.,
hum. Fs., , Rel., II. 

Casrava. Plant lreJdl lrhertta:ice. 

Stems. hoots,. t1h,'eotype: . Ioei 


h,. GeneltAc. Plant anatomy. Leaves. 
ia-tr. -Ora tue. Electrophore.l a. Colombia. 

Conaidern, the reduced no. of hiihrrcttri:;ticn identified a:; marker genes
in cassava and the teefu 1 
 oi thli i!ri!una a inc . a:; tool plant breeding, aastudy on the heredi tary tI-on-i :1:-ic of a group of morphcl .. gi cal

eharacterl at te: that only 
 pre:--nt 2 contrasiting phenotype:3 as tarrlied outto prove whether they are controlled by mcarker gene. Furthermore, anindependent segregatiori trial wa, conducted among some theof marker genes.Th t phenotypic stability of the angle formed by zigzaggedl Internodes
plant age (vege'atively puapagated) 

with 
and of'albinl -nr Jn plantlets with anenvironmental component (temp.) was also assessed. Finally, it wasdetermined whether a correlation exists b:tween the contrasting phenotypes

of 2 of these morphological characte'-ities with 1 or more bands of theelectrophoretic patterns of 
the alpha-beta-eterase irroenzyme of root tips.Plant material used was from CIAT's cassava germplasm bank, a plot of
 cassava hybrids, segregating F1 and F1C1 populations of 
cassava breeding
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trials, and an exclusive F1 trial. Gene markers were identified (simple
monogenetic inheritance) for the morphological characteristics albiniam in 
plantlets, zigzagged internode, color of stem collenchyma, and color of 
thickened root parenchyma. It was suggested that violin-3haped leaf 
lobulen were controlled by a dominant gene having incomplete penetration
and variable expression. Moreover, the gene for the color of the stem 
collenchyma war found to egregate independently from the gene of the leaf 
lobule di ameter and the gene of the color of the thickened root parenchyma.
Regarding the euviroinental effect on the expression of these genes, a 
constant temp. of 35 degrees Celtiiun did not irhi it the exprenlion of
albinism in plantlet:. Instead, due to plant age, the zigzagged internodea 

owed variable exprennion. Finally, a phenotypic correlation was found 
between the electrophoretic patterns of the alpha-beta-estera.9e isoenzyme 
of root tips and the color phenotypen of the stem collenchyma and of the 
parenchyma of thickened rootv In 17 cannava clones. (AS (extract)-CIAT)
 
Fee also 01400 01450 05143 01)52
 

100 NUTRITION
 

01476
 
28188 PACIIICO, ). ; ;ERE, C. 1985. Food consumption patterns and
 
malnutrition in Latin America: some lonsue: for commodity 
 priorities and 
policy analyd-in. In Centro Internaclonal de Aig-icultura Tropical. Trends in 
CIAT Commodit ie. Call, Colcmbia, Internal Document Economics 1.10. 
pp.27-53. En., Fum. Er., 21, hef. 

Ca! nova. Humarn [ut rit I n. C(,Irun:lice. KllnJitr'itiOn. Income. Marketing.
 
Development. Iiets. Rv:(-arc. 
 (n-o:;ev :. l Fra:ih producta. Socioeconomic
 
aspect:. . P'orguay.
Stati :tial dat 0 . lloo Latin Aerica. Colombia. 

Salient s:;pt)et.n of food and natrlition, In iatin America regalrdtng 
intraregional var I tionn in dif t:; and the influence of' urbanization on food 
connnumption halitv,, the, r i.n ' in nd) t-xtent, of malnutrition in the region,
tile influence of econ.mic tactorn: (incom-: , growth, trade, and external 
debt) on food con:umptlon and policy alternative, for ameliorating

malnutrition, 
and tentative impl1 atiorn for a nutriti on-orlented research 
agenda, are reviewed aind d cued Within thin framework, the importance 
of can.nova, a:i wel I an other agricultural commc Jitie:i, in; disnussned; for
 
example, in Brazil 
 and Paraguay it I:. a major nupplier of calories, 
particularly in NE Brazil where CH i:; the leading expenditure for the
 
poore-nt 3rd of famIlien:. Cann;ava I!; a major component of rural diets and
 
its consumption i: greater ift; low-income urian familien than in
 
high-income urban f!,mill, 
 . Data indlcatue that CF Iv conn:idered a an 
inferior goc~j whi l 'e cainova conniored or- normal Smallrenh ii a good.
farm producer:: tend to dcI~inote 1In the productiorn of commodilien with a
 
relatively i nelVantic demand, ruch a: can:nava. See
(MA) alsno 0547 0558 

U01 Cansava Foodit and Nutritive Value
 

0477 
30831' AIDOO, Y.F. 1986. Lenner-kncwn fermented plant foods. Review. 
Tropical Science 26(4) :2149-258. En., Sum. En., 29 Hef. [Dept. of Biosclence 
& Biotechnology, Applied Microblolovy Dlvi nion, Univ. of Strathclyde, 204 
George Street, Glasgow GI 1).W, United Kingdom] 

Cansava. Human nutrition. Fermented products. Cassava beer. Cassava meal. 
Dried rootn. Nutritive value. Africa, Amazons. Brazil. Peru. Ecuador. 
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Some of the less familiar fermented foods which tre important in the diet 
of pacple in the dcveloping countries arc reviewed. The following 
casaava-based products are covered: farinha puba (a coarse, cream-colored 
flour) consumed in the Amazonian regions of Brazil, Peru, and Ecuador; 
kokonte, consumed 'n zqavannah Africa; and masato (cansava ber), produced 
in the Amazons. Methods of preparation. '.er'oblology, biochemical changes,
and alo the. nutrliornil valuesi of theie fermtented products:, among others, 
are prpeennted. (AS) 

L478
 
32206 FIHIN, A. 1988. Proparacl6n tradiiconal de, allimentGi con yuca en
 
Costa de krrfil. (Traditional ,reptirtion of catinava-Nbened food: n Ivory 
Coa- t). Yucit 1oletlrr Inforrtiv , 12(1):10-12. Fe;., Ii. 

Ca1Psava. Food produet:a. Foofoo. Atiice. Can:;avtj flour. Tapiocan. Ivory 
Coa:i t. 

Pilffernt r vreprart Ivory Cor: twayr of nava in ar, dt!.acrjt .d. Canava 
root 3 are euten cither fre:ih (boiled) or Ipr'or'ebed Ito different food 
p1,roduct.r (foutou, foofoo, CF, and tal ca). From fer'ra rntud carn;iva,
 
placali, tbnnlk6, N'bede-papn (e :avativ, viake), 1Fito, 4'ltete gLokv,
 
attou:kct, fret? atlelk , and j:r'. cc cttrr(,. (CAT) 

047 9 
32(rI0 I.OB I , C. 1979. ner'py vi.l u;] :it f t:; Vi, bW.aI/'- rnd gui rea corn
 
:tarhir(A(,! arid i t1 rer1dut-,: for 
 (i41 kJ . Ni I.' n I I Iou'r:rl of 1ATlculttral 
.cievne t'e:; 1I( I):, 7- 30. Fn., ';tan . Fn. , I11 1,,f. 

Car:3avrj . Crasi;Nav -ti l-h. Wa UtII IZZI t In .CI, 1 tArimal nutr i tion.
 
HctaLollzn. Arriel ;hyniclotpy. Ne'i~r.la
 

SturtheUj; with C' ware, inoiated Irom. rkbze, gmWlr 'atn, atid cantulva (0.77, 
1.43, ind 0.47 percent PH, rep.)I, levit' reoliduc:i wilth 13.50, 17.06, and 
3.10 pe!rcent CP and 9.01, 10.89, miad 6.7? purcermt crude. fil r. Chickens 2
 
to 5 wk. old were given e! ther a priiccticml referOn2, d witth 20 percent
 
CP or 1 of 6 dietq In which itard 
 or r-,ddue at 30 per cknt replaced equal
percentageit of gnluconie in the referene diet. The ME val ue of maize, 
guinea corn, and ca.ssava otar(e-:; was 3.67, 3.51, and 3.88, renp. , rind for 
the residuen 1.86, 1.72, and 1.31 kcal/g. Body wt. pain war 228, 305, 279,
226, 345, 347, rind 179 g for the reference diet, maize s'tarch, guinea corn
 
starch, ca:ava starch, arrd tire 
reap. reciduem. All differencen were
 
significant except bL.tween the reference and canmrava starch diets. 
 Feed
 
intake was 3.06 
 and 2.46 g/g gain, reap., for' tire dletm including casnava 
otarch and cassava starch residue., compared with 3.3" g/p gain for the 
reference diet. Tablesi are included with proximate cemporlion of th 6
 
products tested and their IF fnd HE values3. (CIAT)
 

0480 
31693 MHIQUES, J.F.; EL-BASIl, A.; VIEIRA, L.F. ; CIIANG, Y.K. 1984. Impactos 
economicoa e tecnol6gico nir politica de ubstituicao p.rvdal da farinha de 
trigo per aueedaneon. (Economic and technological impact of a policy of 
partial aubstitution of wheat flour for alternatlve flours). ilo de 
'aneiro-RJ, Branil, Empren Dranilelra de Penquima Agropecuirlia. 52p. Pt., 
Ii.
 

Cassava. Legal amIpecta. Technology evaluation. Crinsava flour. Subatitute.i. 
Wheat flour. Composite flours. Bakery products. Pricea. Production. 
Consumption. Brazil. 

Industrial tests were conducted in Brazil with composite flours (including 
CF) a partial substitutes of wheat flour for producing bread and various
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bakery products; the economic and technological impact that a policy ofthis nature would have was analyzed. Results showed that it Is technicallyfeajible, with minor adjuatmenton in equipment, to produce CF for breadmaking purpoaes for partial nubstitution (20-25 percent) of wheat flour.Given the regional limitation.i that exist for raw material production, itappearn more suitable for CF to aubntitute wheat f[our In North, NE, andCentral West Erazil. If wheat flour auba idleo were r'emovd, the priceo ofwheat flour-baned products would rlne dra.otically but this effect would beameliorated by partial nubntitution with alterr.ative flours nuch ai CF atcurrent prJee leveln. (CIAT) 

018132062 1oi"FEITINI, F. ; OIUFORUINHD,1. 1986. Food prf :r'ncou : an implicationfor nutrition education and agricultural production. Food and Nautritionbulletin 11In., 18) fief:11-1.tel. [Univ. of Ife, Ill-lf't; Nii;eria] 

Cannava. Survvy:,. Colln pt ion. Nutritive Valut!. Human nutrition.Compoi tion. Analyad:. Prot '-ii eo ent. Fat content. Fiber content.Carbohydrate contiort. A h content. Food energy. Socioueolllnie anpect"i.

N4iFer i a.
 

The food preIferutlct: of 172 1i111 ye!ar :tudento at ( health-relatedinoti tutlon: it )l-I 0 (Oyo 'tat,, Ni ria) were etermined. Student:nwere anked to rate :tone commonly aVailable tuIer ;d meat i'ocxin in tileorder itn which they would prefer to eat them ond would ree(umend thcm toothera . About 70 perct1 ratnked white yam a:i 1:;t cholce, while about 18percent ranked coo oava loit, although other, tui, rn (water yam, yellow yam,and red cocoyam) have a Fgle-Ler lutrlitve content than yam. Cocoyam, yellowyam, and water yam have li gber d geo:tlble true protein than both; theyalso richer in watur-:oluble vitaLi to 
are 

and carotene content. The dataIndicated that tilt particip;anto, win will :nlub1i(tIently have direct contactwith the community. cith'e knew very little about tle: nutritile content ofsome of tile locally wiillabh fooda or did tier reflet their knowledge in
their preferenec.!. (CIAT) 

0118"230567 s,2'ANNA R.,ft. 198;2. Kc:upuk :atntgttong. (Ca:nava cripa) . Bulletin
Penelttia,. dan to ngembangan 
 Teknotogi Planan 11(13):27-35. Itn., I1. 

CanLava. Food prodIct-. Indoneni.t 

01118331665 SALGADO, J.H. ; ;ANtOr, h.C. 1936. Entudo do concentrado proteico dafolha de mandloca. Obtencao, anlaliaea qu-tean e suplementacaoaminohcidoB. (,Study of caanavfl 
com 

leaf protein concentrate. 1'reparation,cht nical analyniin, and nupplementation with amino acids). ArchivosLatinoamericano:i de Nutril 6n 3 6(3) :483..1911. PL., Sum. Pt. , En., 14 Ref.[Encola Superior de Agr icultur Luiz dea Queiroz, Univ. de Sao Paulo, Depto.
de Quimlca , Atca de Nutricao Humana, Pira1claba, Calxa 
 Pontal 13.ll00-SP,
Brantl J 

Cassava. Leaveo. Proteiri content. P'roccnlnt.. Labotatory expetimenta.Laboratory alrdiib. Comco:ition. Amino acid:n. Dry matter. Fiber content.Anh content. Dtieto. Conce ntratea. tlietary value. Allimal physiology.

Digestibility. Brazil.
 

A cassava leaf protein concentrate was prepared by inttoducing some newprocedures to well-known methods: (1) with adjuntnont of p11and withoutcentrifugatloni; (2) without adjustment of pi and without centrifugation;(3) same as (1) but with 10 mn centrifuttion; (It) name as (2) but with 10min centrifugation. Tile chemical composition of tile different protein 

36 



concentrates is given. Although method i gave the highest protein content,
method 2 was used due to the ease and rapidness of extractia-n. The 
nutritive value (PER, digestibility, NPU, and BV) of dlets fed 
to Wi:,tar 
rats (21-23 days old) containing cassava leaves or cassava leaf 
concentrate was determined. Both protein concentrate a.id c ssava leaves 
were supplemented with 0.5 percent met. and 0.7 percent lytlne, alone or 
combined. Protein content (N x 6.25) of con-'cntrate and leaves was 34.0
 
and 25.2 percent, reap. 
 hats given the protein concentrate or leaves alone 
lost wt. TLe addition of either met. or lysine alone did not improve rat 
growth. A better response was obtained when both met. and lysine
supplemented the tQost material:, an indicated by hiclogical criteri a, PER, 
true digestibill ty, and BV. Histological tesnt.S elT different animal organs
examined proved to be normal. (A.S) See als-o 0018 0487 0500 0503 0510 
0511 
 0521 0522 0525 0536 05141
 

H03 Animal Feeding 

04811
30561 BASYA, S.; NURAINI, H. 1979. Periggunsan hungkil kaeang tanah del ,'an 
dedak padi, Jagun atau lepurin gaplek dalam ausunan makiane peniguat sapi

perah muda. (Utilization of peanut waste cake, rice bran, corn, 
 and cassava 
flour in ration formulas of young dlairy cattle). I.n ltoran lembaga
Pienelitian Peternakan Hopor 9(l) :9-14. In ., ,um. In., 15 Rlef. 

Cassava. Casnava meal. Refd , and fe-!In -. [airy oattle. Nit. Indonesia. 

32081 EAPPiTAK [U( , }. 1985. (Ci:i','t CC dif'frIUnlt i)rote~l Allpplenrent

method: Inl growJng pig:; fed ea:nn!v, 
 :lagp: a: '. a lasr 7 :yource). M.Sc.
 
Thue!.zi . Bangkok, Thailand, Yact :ar' [ldvvrxi ty. 861. Thai., 2a;m. 
 Thai.,
 
En., 61 lief., 11.
 

Cansava. Silage. Animal rutr-itliiO . Ptgliet:,. DIet:-. Anill] jhy:iol ogy.
 
Costs. Protein content. lhaIiiand.
 

Four dietary treatments were assessed In a c(npUletely randomized design

with 3 replications and 2 piglets/exptl. unit (1 cattrated male and 1
 
female): (1) broken rice (control); (2) dry car:-ava; (3) wet cniled
 
Cassava; anld (24) dry enriled alava . dInJtlal av. live wt. of the pigs
 
was 29 kg. At the erld of the 84i-day uxetl. ptriod live wt. were 149,
av.
55, 119, and 53 kg for treatmeit.- 1, 2, 3, and 14, re p. , while av. daily wt.
 
gain 
were 585, 6511, 581, and 6314 g, rep. DIifferenes in daily wt. gain 
among treatment:. were not statListlcally :;ignlfieant. In ancther expt. 14 
feeding methodo were as:;esned ilr a randomized complete block oesign with 3 
replications and 2 piglets/exptl. unit (1 castrated male and 1 female):
(1) control (conventional method) ad libitum; (2) protein supplement diet 
mixed with wet enniled cassava ad libitum; (3) protein supplemeht diet fed
 
separately from wet ensiled cass.ava ad IJbJtum; 
 and (14) protein supplement

diet separately fed in limited quantities but wet enadled cassava fed 
 ad 
libitum. Initil av. live wt. of the pigs wa 23 kg. The av. live wt. of
 
the pigs at. the end of 85-day exptl. period were 59.90, 50.27, 58.73, and
 
50.00 kg for methods 1, 2, 3, and 4, reap., arid av. daily vL. gains were 
705, 597, 691, arid588 g, reap. Statistically igrdficant (' less than 
0.05) differences were observed for av. daily gains between methods I and 3
and between methods 2 and 4. Av. daily wt. gain and feed consumption rate 
were highly correlated. The analysis of feed cost/gain, amount protein
consumption, PER, and body fat composition are also included. (AS) 
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0486 
29515 FABBRI, R.; DELLA CASA, G.; ROS1, M.A.; EYIONZINI, E. 1986. Uro
 
della manioca nell'allmentaurione del .3ui no perante. (Me of cassiava in the
 
feeding of heavy pigs). iivl:;ta di Sulnicoltura 27(5):91-95. It., Sum. It.,
 
En., 21 Ref.
 

Calisava. Swine. Fe d miLxture:i. Maize meal. Animal nutrition. Fattening.
 
Ctiupoatili. Italy.
 

Four groups of 20 malt- and female Landrace x Large White pig (mean live
 
wt. of 46 kg) were givcn a liquid mixed feed balied on maize, without or
 
with c-:ava at 30 ur 75 perctent, or with 30 percent carava up to 100 kg

live wt. only. Mearn daily gair wore 660, 676, 659, and 6411 g and feed
 
intake 3.83, 3.72, 11.08, arid 3.93 kg/kg gain, retrp. Slaughter valuels did
 
not di ffer amnong the ditlie rent. gruopN, (ClAT)
 

0487
 
32037 GEOFFt)WY, F. 19814. L.euariloc: inttr'et f'tlcr'riar et problCmenr
 
Laphcifiqucri. (Cii,'!>,dvd, - alghlcilc
it g ar1 ia forage plant and s'pecific 

.problem::). In outnrioi ntoIriNnHttut iNiA, OW)TO1C,GEfl)AT, Cayenne, Suzini, 
Ii)'yarli et191. Prairie:: 0: teloVago bcciin. lioraltatrprelmilnairUB. Paria, 

Franrce, Inititat Nationll do Ia Nfechurhte Agruooici[quo. Cotloqteri de I1]NRA

no.2 1

). p .03-;18. 1'r.,Sutn. Fr., En., 32 icE., 11. [ 110t., Centre de
 
Iii cii r1,: Agl-ollcUtIuer; AntiL.ti -G yi r)v 'Listion de fluh:ier'chei ZootechniqueB
 
071'/C 1 it -lourg, Guadeloupel 

,. ii, I ,"c. . ioOt.i. 'ILr.'tm:;. Productivity. Comporit.:on. Dry 
iit collt(!lt, Protein contenst . IutrLti yev lUe. Toxicity.
 

I..i i atu ni proccarri , llirvt:ting. Folliaye. uch. Grue aria.
u iali 

Cal l avt, iiit lty , feed value, i(! cii,mica) ceror:itles in l withcolpae'd 

to:' ,I ,' 1a i foragt- p 1 

lintI.. Althouph it uoritatlzr to a certain
 
ext.l . i, ,,-!, f i vtox , _.kvura detoxification proce:;s3eti
 
'xl:t; il'r i ( Ul, :,! _. iagp aiparri to be the ol y uric, that call be 
cON: ! ',! . (:,, , Lt t(iin llur (cidlOIc of var., cultivation,
 

pa tia)(, l [jt , ilt ct :hould iiI
7 ,a ciri ke rclua td. (AS) 

ii (lii 

31696 6Gt(1;Z, G. ; VAIIIVII;>t, M. ; r;Al-0;, J. 19118. tal :!Ziva whol -root chips
 
nltlag for iJ i uiwjrnj-f'ir i[lli rig pig::. Nutrjtiol; fiport: Internaltional
 
37(5) :1081- 10(): . , i . Fri., 12 lcf. [21113 lue :;iill Farll ., Raleigh, NC
 
27607, liSA]
 

Can rava. oilage. tioot.l. (a:i:r;va chip,. rIamal r~utrition. Swine. Diets. 
Mola esn. Nutritive v;ilue. Ione meal. Fi:h meal. Cottonseed meal. Animal 
phy-riol ogy. Col (c i ;i. 

Three cypt,. were carried out to evaluate car:nava whol,-root chip: rilage
(CWIHS)with growtlrg-ftnt illrg pign. Weaned, 60- to T0-day-old piga were 
fed tht exptl . diet:; until a tody wt. of' 90-91 kg, except In expt. 2 in 
which inniuffIeloit amrrount of' CWKS forced the. trial to end when pigs
averaged aLout 80 kg body wl.. Fxpt. 1 coriri:;ted of 1 individual and 1 
group fcedi rig tr Ial, aind expt. 2 arid 3 were tith I ridvidual feeding trials. 
The dietls urud x ' were a; fol lowr:: (1) rcrghJrt: + a proteJllir xpt. 
supplement lamed orl J1IM, (2) ('ltS + protein rruppl ment mixed, and (3) WRIS 
+ protein supplement fed :;,:irately. '1iio-ie of expt. 2 were: (1) rorghum + 
protein suppluorien t bartd on :11 and cottonireed meal, (2) CWRS, + protein
supplement baned on Clt-cuttonieed meal, (3) CWItS + protein supplement 
bamed on SlIM :iru fit:hmeal, and (11) CIltS + proteln upplement barred on 
cuttonecd meal-firjhmeal . Fxpt. 3 dieta were: (1) norghm + protein
rsupplcment barred on SBM-cottoneed meal, (2) CWNS+ protein oupplemrnt 
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supplied daily, (3) CWR32 fed daily + proItel 1i 1IIIpl CeM It !upli led ev,'ry 
other day, (1) CWEl f 1 0 per e1nt ,3ugar-carn moiareite. + proteil IplemCIet 
supplied daily, am- (5) CWR - 10 percernt ruparcane moIaat,;er fud daily and 
protein nUpple rnt fed evw'ry other, day. In all expt., diet 1 wa:; fed in 
aiutoratic fecdelii wheear owlI; dlett were fed in open tr-oughr. In the
 
irdi vidual feeding trial of exit. 1, p

1 
g., fed diet 2 had lower,
 

(P l:::; than 0.05) 
 body wt. galn ind feed Irtake than thoae fed the conIt'ol 
0(1 t 1, but higier (P l thLian 0.05) perTforitce than thune fed ditt 3. 
In the gr'oup feedir g trial, howve', prIactjcally all 3 gioupa: r'ir'lod 
a mlclarly (P greater than 0.05). In expt. 2, p1 ga fed CWtl in coth rirltion 
with illy of the prot-lii :pJ'I ornt ht evalulted ihowed Atmilar 
(P lear1 than 0.0'5) ren . to the:oi ted diet 1. In expt. 3, p1.:3 fed diet: 
11and 5 readhed the I'JiiolL.ive body wt.. 10 and 17 dayri ealli 
H' lean: tha-I 0.05), rea:)p., thk:ri the other exptl . group:. Thu addilt loll of 
,Upieata mol are: to CW0 irlIprovc'd (' ler:i than 0.05) the feed/tr in ratio 
whierl (cmpareldwIth th oitrol diet and tended ItI greater than 0.05) to i4 
1hip-riol' to CWt;;-ba;tad dleL: (, a;id 3) with no addl lion of atrcane 
Eil Iait:;( r. ?ilrni1i rtmlt : wei e Otinied wheln the protein :nippl c lient wi:; 
-,d dally or (.vcry outiel d!y . Tiherie reavulti indicate that CWSili kept ic) 

:71 lo: for" lit legal 4-6 mo., iI" ampplltiented, produced nativfaatovlyfroporly 

rci;ul tn whie t', 1 o owIlg-ri i I :1 i pi 1 :i. (AS) 

1n. 	 GtIt''., G. Gl ; CAI 1110, J. 197. lrfee: of th( addot Ion off 
v ,t itl i il OI' illInlal t;Ill I to br lel' diet: 'cliti Ilirig u ltin va root
 
I].val. 111l t1Ii "(c c 1ee I00 ( ti):7e")2 -731. n. um. Er. , 2 'ci. [2813 liue :Iai
 

a*ii i 1 ',, l ,J ,h, NC 'Yi'7, 1,;A) 

2IV:!. M-'1 illaC i:3 (ia'l:'iV1I . 'ill low. Fted itoro:. 7e1ta. Vi etl'y vLlUe.
 
Poull yI. Cred:ili feed1 lip.. 1,ndIA nutri t toll.Alit Ira l lhy:1 ologvy. Col o i ta.
 

'Wi; I-'IAI.. Wet't Ciii'vild (ltl*,to eUVcllUcite th IYfeet:; 0 brol- i r lerPI'fo 'illTIa ee 

(,I' iCv'(- I I, Ly I perirc! Lhe HE I t:v-) of diet.l- oontal ni jg CM (0, 20, anld 
II t7'1) addi rI either v-lj;i'table oil (expt.. 1) or animal tallow)tl by 

t . ' h,.CMIAil' wi:; dt.Iox If Il by :aul(lyi ng whole Ioot Ii 111:1 of a 
bittel 	iv. )CPC-fIi) cl a coer'ot.e floor., Al I ex tl dcta were oppi i ed in 

t o '-iii. .111I 1e 1't,t,','ve 'ietabli: oIlo (I animal tll c (lid ro t affect 
(I ml!'., tf;< 0.0) growth rite. Feed corVeiraloi (fed/gain) wazi improved 
(1)1l;z; ctmai0.05) Ccr n'i: h' Z'.c'ter' (J-28) daky2) period an; well aorat the 
cli.J0' th, tall.. (5(t day,-), iody wt. gain, feed consumpntion, and feed
 
0(ilt',I i Ci; Wll'C l1l. iti'fUtld (P mnoe than 0.05) by clry of the dietary
 
treitmcnlt , dulI tII. fI nii:inp (28-51b dayr) period of !oti expt. Dieta,
 
co:It,I Ni Ig .'0 peC'lel t.CH )rLI(CCd :iGcnewhIat hlgher (P1 more thin 0 .05; expt.
 
I) or A pI-l friianti y hilhe (1 ie:,n th:,i 0.05; expt. 2) final tody wt. (A.")
 

0,490 
32217 'IE'E, 0.0. 19'. Cal.iava peel utllzLation an poulLtry dietan. In Terry, 
1.R.; Akorioda, [.O.; Aeriie, O.I., edo. Triennial Sympon-ium of' tile
 
lIltevllatioI tlf''eietyfil' Tiopi cal Root Cropti-Afr'ia Mtlhanofl, 3d, Ower'ri
 
Nipri'a, 19136. To111al) 
ront r)tl:1; root orone rirnd the Afri 'e1 food criival: 
Il)'0o('edCiC I :. (iit, t i, , Clii,trda, 1llt('l'laltional] l)evelotlnerit hlesear.il oelltr'. 
pP. 150-151 . IFr, i t i., 1(0 lef. [ ef'. i' Aimal Scienee, Lviv. of 
I'adani, Ihid;Ir, i?'eClI ] 

Ca::-4ava. Colte×. Wa:lt., utlzation. Poul try. Animal nitr'tior. Arnril 
phyailoy. ':ggr. Nitoria. 

Three tr1olh' with brolierrl and( layerro a:saenaed their performance on diets 
baed on asnava peela. In trial 1, dieta, cortained 0, 7.5. 15.0, 22.5, 
and 30.0 percent ea:;ava peel..; an a replacelnent for Blaize for broilers. 
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Cassava peel increased feed intake, reduced wt.body gain, and reducednutrient utilization. In trial 2, diets containing 0, 7.5, 15.0, and 22.5percent cassava peel with or without food energy (palm oil) or proteinsupplementation were fed to broilers. Nutrient supplementation of the cassava peel diets did not greatly affect the biological performance of thebirds. In trial 3, the inclusion of up to 27 percent cassava peels In thediet of layers at the expense of mrize gave natinfactory feted intake, eggproduction, and fecd/unit egg produced. In each trial, the econocy of feedconversion was better on the casn:mva peel diets than on the maize control
 
diet. (AS)
 

0491

32083 UNNANUNTANA, A. 1985. (flutritive values and digestibility of sugarcane top silage treated with differrit additives in sheep). M.Se.
Thesis. Bangkok, Thailand, Kanet'art Univereit). 110p. Thai., Sum. Thai.,
 
Enr., 42 Retf.
 

Cansava. Cassava chips. Feed mixture:3. Nutritive velue. Digestibility.

Sheep. Animal nutrition. Thailand.
 

An expt. wa.,s carried out to evalunte the nutritive values and thedigestibl11ty of :lugerc-ane top vilage with different klnds and levels ofadditiven, among them can ava chipn, for, a total of 60 treatments. Using
Hurdoch's method (1962), the 3 bent treatwents were (1) sugarcane topswith 0.5 percent urea and 15.0 percent casnava chips on wet basiR; (2)sugarcane tops with 0.5 percent urer, and 10.0 percent molasses on wethesgt; and (3) augarci.nu topsi with 0.5 percei.t uvrea and 15.0 percent liquid
glucose by product on wet basis. 
 Results of the digentibility trial usingheep are also included. Percentage digentibility of 0O1, CP, crude fiber,
and GE for treatment 1 were 514.48, 60.78, 50.51, 64.73,and reap.
(AS (extract)) See a].f() 01440 0163 0501 0515 0531 0537 

11011 IICN Toxicity ind Dotoxification 

049232091 RAVINDRAN, V.; KORNEGAY. F.T.; RAJAGURU, A.S.B. 1987. 
Influence ofprocessing methods and ntorage time on the cyanide potential of 
cassava
leaf meal. Animal Feed Science and Technology 17(4):227-234. En., Sum. En.,

16 Ref. [Dept. of 
Animal Science, Univ. of Peradeniya, Sri Lanka)
 

Cassava. Cansava leaf meid. Leaves. Protein content. HCN content.
betoxification processes. Drying. Storage. Animal nutrition. Sri Lanka. 

The effects of 3 processiig meth.Jds (drying, chopping, and wilting), theircombinations, and the storage time on the HCN potential (NCHp) and the CPcontent of CLH were evaluated at the U. of Peradeniya, Sri Lanka. Lioitedobservations were al:o made on tne effects of processing treatments on thetannin content of FreshCLP. cassava leaven contained an av. of 1436 mgdC7p/kg DMand simple drying (nun or oven) eliminated almost 90 percent ofthe HCNp. A combination of chopping and 3-day wilting before drying provedmost effective, lowering the cyanide potential 
of the final product to
about 55 mg/kg DH. The processing treatments had little effect on the CPand tannin contents of CLH. 
 The HCNp and CP content of CLM declined by
58.2 and 10.6 percent, resp., during an 8-mo. postprocesaing storage. Theresults demonstrate that low-cyanide CLM, which is safer for use as an,animal feed, could 
be produced using simple processing methods. (AS) 
 See
 
also 0415
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I0 PROCESSING, PRODUCTS AND USES 

I01 Cassava Starch and its Properties
 

0193 
30830 ABRAHAM, T.E.; KRISHNASWAMY, C.; RAMAKRISHNA, S.V. 1987. 
Effect of
 
hydrolysis conditions of cassava on the oligosaccharide profile and 
alcohol 
fermentation. Starch/Starke 39(7):237-240. En., Sum. En., De., 8 Ref., l.
[Division of Food, Regional Research Laboratory, CSIN, Trivandrum-695 019, 
India]
 

Ceasava. Cassavr 3tarch. Hydrolysis. Analysis. Glucose. Ethanol. India. 

Various hydrolysis procedures for saecharification of cassava starcd were 
tried to maximize glucose content in the hydrolysate. The malto
oligosaccharide profiles from high performance liquid chromatography

analysis 
of bydrolysatea prepared by acid, acid-enzyme, and enzyme-enzyme

showed that the hydrolysate prepared by acid contains malto
oligosacchar'.des up to DP1O 
 (10 glucose units), whereas with acid-enzyme

and enzyme-enzyme 
 process their presence is negligible. A ceimercial
 
hydrolysate showed less amount of glucose and various sugars up to DPM0.
 
The fermentability of hydrolyaates was compared and enzyme-erzyme
 
hydrolysate is found to be best. (AS)
 

0494 
30833 DESCAMPS, 0.; LANGEVIN, P.; COMBS, D.H. 1986. Physical effect of
 
starch/carrageenan interactionq in water and 
milk. Food Technology
40(4):81-86,83. En., 7 Ref., Il. [Satia, S.A., Food Applications Research 
Center, Usie do Baupte, 50500 Carentan, France]
 

Cassava. Cassava starch. Carrageenan. Viscosity. Temperature.
 
Gelatinization. Food thickeners. 
 Uses. USA. 

The interactions between starch and carrageenan in water and in fresh milk,
through evaluation of viscosity were studied. The different textures
 
obtained with starch/carrageenan combinationsi in milk were also
 
characterized by an Inntron testing machine 
 and ujed to produce ultra-high
 
temp. treated dairy desserts and low-starch pudding formulations. Kappa
carrag.enan, lota-carrageenan, and lambda-carrageenan and waxy maize,
 
cassava and potato starches (pr'inarily modified) were used. Results
 
indicate that starch x carragenan interactions 
may be useful for tailoring
food texture requirements at low cost; low calorific values are achieved by
reducing rstarch contents. Additionally starch/carrageenan combinations can 

cower the viscosity drin-ig heat treatment on plate heat exchangers. Cassava 
starch achieved its full thickening capacity when heated to 95 degrees
Cels-dus in the presence of iota-carrageenan, whereas it normally required
beating to 100 
dr ,reea Celsius in order to gelatinize. (CIAT)
 

0495
 
31645 FRANCO, C.-.L.; PIIETO, S.J. DO R. ; CIACCO, C.F. 1987. Studies on the
 
susceptibility of granular cassava and corn starches to enzymatic attack. 
1. Study of 
the conditions of hydrolysis. Staroh/Starke 39(12):432-435.
 

En., Sum. En., Do., 8 Ref., 11. [Inst. de Biociencias, Letras e Ciencias 
Exatan, UNESP, Caixa Postal 
136, 15055, Sao Jost do Rio Preto-SP, Brasil]
 

Cassava. Cassava starch. Hydrolysis. Enzymes. Timing. Sugar content. pH. 
Brazil. 

The susceoptibility of starch granules to enzymatic hydrolysis was studied. 
Cassava and maize starches were hydrolyzed by bacterial alpha-amylase with 
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and without amyloglucosidase under several con,'ions of incubation. The 
highest percentage of hydrolysis wan obtained in the presence of both 
enzymes. Elimination of the soluble hydrolysis products by dialysis
increased the degradation of the starch granules, especially with cassava 
starch. (AS) 

0496
 
32061 MlIIIlBECK, P. ; ELJASSON, A.C. 1987. Influence of pH and ionic strength 
on the viscoelastic properties of' starch gels. A oamparison of potato and 
cassava starches. Carbohydrate Polymers 1(4) :291-300. Fn., Sum. En., 14 
Ref., If. [Dept. of Food Technology, Univ. of Lund. Box 124, S-22100 Lund, 
Sweden] 

Cassava. Cassava starch. Composition. Laboratory experiments.
 
Gelatinization. Viscosity. Sweden.
 

The influence of p8 and electrolytes on the viscoelastic properties of 
potato and cassava starch gels was investigated using a cone-and-plate

rheometer run in the oscillatory rode. Neither pH nor electrolytes (NaCl,
 
NFB4Cl, KCI, CaCl2, or CdCl2) affected the viscoelastic properties of
 
cassava starch gels, the contrary being true for potato starch gels. The 
actual low electrolyte conen. had no effect on gelatinization temp. or 
enthalpy of the starches. The chemical compositions of cassava, potato, and 
wheat starches are compared. (CIAT) 

0497
 
30553 SATTAPOR3N, S. 1982. (Bacterial 
 amylases production for cassava starch 
hydrolysis). Mag.Sc. Thesis. Bangkok, Thailand, Kasetsart University. 140p. 
hai., Sian. En., Thai., 90 lef., 11. 

Cassava. Cassava starch. Iydroly.sis. Analysis. Processing. Laboratory

experiments. Timing. Temperature.
pH. Industriall microbiology.
 
Biochemistry. Enzymes. Clucoac. Thailand.
 

Amylase production from bacterial strains to be used in cassava starch
 
degradation was studied. Out 
 of 296 s;ample:s collected from various
 
snureca, 332 isolates were found to have amylase activity. In the fiual
 
selection process, a strain with 
high eryme activity (Bacillus subtilin
 
P1) was isolated from rt sample of fermented rice starch obtained from
 
Nakbonratchaima province, Thailand. 
 Strain B. subtilis P81 was further
 
studied and compared with a standard strain, B. arylcliquefaciens IAM
 
B1512. 
 The highest amylase activity of B. subtilis PR1 was observed when
 
it.was grown in a medim containing peptone as N source and 7 percent
 
cassava starch as C source, with pl37.0 and temp. between 3C-35 degrees
 
Celsius. Aeration was provided by shaking at 300 rpm, after adding 2 
percent inoculum. The enzyme activity of B. aubtilis PR1 was highest at
 
the 60-h stationary pha.3p (100 unita/ml) compared with that of B.
 
amyloliquefaciens B1512 (81 units/m]) when iiubated under the same
 
conditions, except temp. (37 degrees Celsius). 
 The optimum pi1of the
 
enzymes obtained from both strains for degradr'tion of cassava starch was 
6.0 at 50-55 degr'ees Celsius and the pH stability ranged between 6.0-7.5 at 
45 degrees Celsius within 20 win. At highe(. temp. the enzyme activity 
decreased. T'he growth of Bacillus strains in the fermenter was also
 
studied. Enzyme activity for B. aubtilis PR1 occu-red unier the following
conditions: 10 percent inoculum, pH 7.0 at 33 degrees Celsius with 300 rpm
shaking (0.5 vvm of oxygen). The highest activity was 397 units/ml within 
64 h. The activity of B. amyloliquefaciens strain B1512, under the 
same
 
conditions except with a temp. of 37 degrees Celsius, was 
270 units/ml

within 60 h. After fractionation from ammonium sulfate 70 percent, the 
activities of these partially purified enzymes from B. subtilis PR1 and B. 
amyloliquefciens B1512 increased 9 and 6 fold, rep. 
However, when
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freeze-dried, the enzyme activities decreased by 26 and 24 
percent, resp.,

for B. subtilis PRI and for B. amyloliquefaciens B1512. When these
 
partially purified ermymes were used for degradation of 70 g of boiled and
 
unboiled cassava starch/liter dissolved in pil6.0 phosphate buffer, the
 
enzyme activity from B. subtilis PHI in boiled 
starch was 334 units/ml and
 
in unboiled starch 143units/ml while from B. amyloliquefaciens B1512, it 
was 336 ano 23 units/ml, reap. These results showed that the nzymes from
 
both strains were able to hydrolyze l iled starch better than unboiled
 
sterch. Furthermore, the B. oubtilis 1I enzyme was; 
 able to degrade a
similar amount of unboiled starch compared with that of B.
 
amyloliqvefaciens B1512. (AS)
 

01498 
31651 SINGH, V. ; ALI, S.Z. 1987. Comparative acJd modification of various 
starches. Starch/Starke 39(11) :402-1405. En., Sum. En., De., 18 Ref. , Il. 
[Discipline of Grain Science & Technology, Central Food Technological
 
Research Inst., Mysore 570013, India]
 

Cassava. Cas, ava starch. Modified starches. Laboratc y experiments.
 
Analysis. India.
 

Eight starches (maize, sorghum, finger millet, waxy and nonwaxy rice,
chickpea, cassava, and potato) were acid modified with 0.5 141Cl at 50 
degrees Celsius. Alkali fluidity no. increased progressively with time of 
modification, and was highest in cereal followed by root, legume, and tuber 
starches; however, reduction in the no. av. molecular- wt., wa:s in tne
 
reverse 
 order. Potato starch had the highest av. aol. wt. among the
 
nonwaxy native 
starches and showed the gTeateat fall upon modification,

whereas cereal 
 starch had the least av. mol. wt. in native form and showed 
the least fall. In fact, there wa; a clear proportionality between the av. 
mol . wt. of native starch and the extent of' it., hydrolysis under any given 
set of conditions. This rel itJonnhip could be expressed by 2 intersecting 
line2, one for grams and one for root and tuber starches. When
 
acia-modified starches wore recovered 
 and dried without neutralization,
 
hydrolysis still continued strongly in 
 potato starer and slightly in
 
castsava, fingier millet and sorghum starcheL. Other starches showed 
 no 
change. (AS)
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31663 SINGH, V.; ALI, S.Z. 1987. Estimation of phosphorus in native and 
modified starches. Improvement in the molybdovanadophosphoric acid method. 
Stareh/Starke 39(8):277-279. En., Sum. En., De., 
9 Ref., Il. (Discipline of 
Grain Science & Technology, Central Food Technological Research Inst., 
Mysore-570013, India] 

Ca:.sava. Cassava starch. Modified starches. P. Analysis. Mineral content. 
India. 

The spectrophotmetric method for estimation of P based on 
motybdovanadophcsphorie acid complex was improved for its sensitivity
 
(8-10 fold) by 
 reducing the reagents concn. to 1/3 and measuring the 
absorbance as its lambda max (355 rm). The range of the method is brought 
down to 0.5 to 7.0 micrograma/ml for 1 cm light path. P content of potato
starch remained unchanged upon acid modification or oxidation with 
hypochlorite. Maize and cassava starch, on the other hand, lost about 30-40 
percent of their P upon acid modification. The difference probably lays in 
the state of P in the resp. starch granules. (AS) See also 0479 0501 
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0500
 
31662 AJIBOLA, 0.0. 1987. Mechanical dewatering of 
cassava mash.

Transactions of the American Society of Agr cultural Engineers

30(2):539-542. En., 
Sum. En., 7 Rf., Ii. [Agricultural Engineering Dept.,

Univ. of Ife, Ile-Ife, Nigeria]
 

Cassava. Gari. Pressing. Water content. Mathematical model. Nigeria. 

Important. factors in the dewatering of cassava mash were identified. The
final HC of dewatering ma.sh affectedwas only by the applied pressure. The
solid content, of the expressed liquid did not change significantly during
dewatering and was- unaffected by such factors as the applied pressure
(72-789 kPa), screen porosity (2.9-34.5 percent), and material depth (12-35
cm). Mathematical models are presented which predict dewatering responses. 
(AS)
 

0501
 
32012 AJIBOLA, 0.0.; IGE, M.T.; MAKANJUOLA, G.A. 1987. Preliminary studies

of a new technique of cassava mash gelatinization Journal of Agricultural
Engineering Research 36(2):97-100. En., Sum. En., 5 Ref. 

Cassava. Gari. Gelatinization. Temerature. Composition. Analysis. Nigeria. 

A technique uning steam for, gelatinizing fermented cassava mash was 
investigated. 
The mash which ias dewatered to about 50 percent MC (wet

basis) 
 was heated to between 88-94 degrees Celsius by steaming. The
steamed product when dried had characteristics which compared favorably
with 5 samples of gari produced by conventional techniques. The technique
could provide the basis for an alternative technology for gelatinizing
f-rmented rrasnava manh for gari production. (AS) 

0502

30814't BARRIOS R., J.R. 1986. El casabe venezolano. (The Venezuelan casave).
Revista Brasileira de Mandioca 5(2):105-111. Pt., 3 Ref., I1. 

Cassava. Casave. Small-scale processing. Productivity. Composition. 
Venezuela.
 

The different stages in the process of preparing Venezuelan casave aredescribed: receipt, cleaning, washing, and grating of roots; pressing of 
the moist mass; grating of the pressed mass; sieving of the molst flour;

cooking of' the cakes; packing and marketing. The av. casave )ald from 5
 
cassava var. was 29 percent. A bromatological anal, -is of cassava from 6
 cassava var. was: CP, 1.04 percent; cr,:ue fiber, 2.51 ,rcent; fat, 0.38
 
percent; ash, 1.05 
 percent; and N-free extract, 94.96 percent. (CIAT) 

0503
 
31688 CASTILLO, S., C.A.; HERNANDEZ 
E., W. 1985. Estudio del secado natural
 
de tres tipos de trozos de yuca. (Study of natural drying of three types 
of
 
cassava chips). 
Tesis Ing.Agr. Cali, Colombia, Universidad del Valle.
 
Univers.,dad Nacional de Colombia. 119p. Es., 
Sum. Es., 25 Ref., 11.
 

Cassava. Cassava chips. Solar drying. Timing. Water content. Detoxification
 
processes. HCN content. Small-scale equipment. Labor. Statistical analysis. 
Colombia.
 

Two natural drying teconiques using 3 types of cassava chips (Thai,
Brazilian, and Malaysian) and 6 different loading rates were compared at 
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CIAT-Palmira, between Aug. 19811 and July 1985: densities of 10, 12, and 
14 kg/square meter were used on concrete floors, and densities of 10, 12, 
14, 16, 18, and 20 kg/square meter on inclined trays. Brazilian and 
Malaysian-type chips had shorter drying times than Thai-type chips. Drying 
time was reduced by dehydrating chips on inclined trays and, furthermore, 
the dried product had a better aspect. Drying time increased as the 
loading rate increased. During the drying process, the MC of the chips 
and the environmental conditions of the site were determined. Labor 
requirements to dry I t of fresh cassava on inclined trayn was 7.- h-I;an. 
(AS-cIAT) 

0504
 
29337 CORREA, H. 1987. Mandioca. (Cassava). ANPL. Informr.tivo da
 
Assistencia Nestl6 aos Produtores de Leite 22(72):4-5. Pt., Il. [ESAL,
 
Caixa Postal 37, 37.200 Lavras-W3, Brasil] 

Cassava. Cassava chips. Small-scale equipmeot. Brazil. 

Two methods for chipping cassava roots at the farm level for animal
 
feeding are briefly descr~bed. The 1st method consists in using a grass 
chopper and the 2nd, a cass .va chipper. The chemical compositions of both 
types of chips obtained are compared. CP, mineral, and fiber contents vary 
for both methods: 2.66 vs. 4.D3, 2.68 vs. 1.95, and 3.07 vs. 1.83 percent 
DM, reap. (CIAT)
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30827 F1OHF2E, F.; ROSSI, S.J. ; KLUPPEI, H.P. 1984-1985. Simulaao de 
secagem de camadas espessas de raspas de mandioca. (Deep-Dd drying
 
simulation of cassava chips). Revista Brasileira de Armazeaamento 
9-10(1-2):19-22. Pt., Sum. Pt., Er., 6 Ref., Il. [NUPPA/11FPB, Caixa Postal 
208, 58.000 Joao Pus soa-PB, Brasil] 

Cassava. Drying. Cansava chips. Simulation model. Brazil.
 

The Thompson mathematical model was used to predict the drying of thick
 
layers of grated eassava; the model represents heat and mass exchange
 
between the product and the drying air. Data obtained from a lab.-scale
 
dryer with electrically heated air, was used to verify the model. The
 
drying of beds 50 cm thick with air at different temp., flow rate", and 
moistures was then simulated. Results are presented in graphic form. 
(AS (extract)) 

0506 
30547 GROPi, .1. 1986. Schadstoffnspekte. Eine ironisen ernatu Betrachtung. 
(Aspects of toxic substances. ironically serious reflexions). Kraftfutter 
69(3):86-88,90-91. De. [Institut fur Physiologie, Physiologische Chemie und 
Ernahrungsphysiologie: Tierarztliche Fakultat der Universitat Munchen, 
Veterinarstrabe 13.8000 Munchen 22] 

Cassava. Toxicology. Legal aspects. Feeds and feeding. German Federal
 
Republic.
 

0507
 
32053 HIROSE, S.; DATA, E.S. 1985. (Studies on the cassava drying). 
Japanese Journal of Tropical Agriculture 29(4):213-220. Ja., Sum. En., Ja., 
I Ref., II. [Dept. of Land Development, College of Agriculture and 
Veterinary Medicine, Nihon Univ. Setagaya-ku, Tokyo 156, Japan] 

Cassava. Cassava chips. Solar drying. Water content. Timing. Labor. 
Philippines.
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Expt. on solar arying of cassava chips of cv. Golden Yellow were carried 
out at the Philippine Root Crop Research and Training Center. Cassava roots 
were cut 
into 1- and 3-cm thick chips which were dried at loading ra es of
 
10 and 15 kg/square meter of drying floor. Drying was conducted on a 
concrete floor in the sun for about 7-8 h/day. 
 The relationship between
drying rate and some climatic factors was examined to obtain data for 
processing good quality chips. Small chips loaded at the low rate were to 
dry more quickly than the large ones loaded at tbu high rate. A ulear 
relationship existed between the decreasing rate of MC in the so]ar energy
base (percentage/cal) and the saturation deficit. MC decreased rapidly
with the increase of the si.turation deficit when chip size and loading rate 
were the same. Energy utilization efficiency for chip drying was estimated 
from the thermal energy caused by the evaporation of water in the chips and 
from the solar energy radiated on chip surface; it ranged from 10 to 23 
percent, depending upon the loading rate and chip size. Results indicated 
that the solar erryv utilization for drying in the 15-kg lot was higher
than in the 10-kg lot, nd higher ir sall chips than in large ones,
indicating that u1l (1 emn thick) must be loaded and spread evenly= chips 

over the surface of the concrete floor (with no empty spaces) to obtain
 
effective drying results. 
Max. loading rate on concrete floors seemed to
 
be about 15 kg!nquare meter. The preparation of the 1-cm chips took 2.5
 
times 
 longer than the 3-cm chips, when chopping was done manually. Thus the 
chopping method as well as chip size must be studied not only for chip

quality but also for labor cost. (AS (extract))
 

0508
30565 1(BEIS, M. 1980. Evaluasi penempatan Gilham SS '79 di perusabaan
tapioca desa Cimahpa. . (Evaluation of the placing of L Gilham SS '79 on the 
tapioca industry in Cimahpar village). Bulletin Penelitian dan Pen .embangan 
Teknologi Pangan 2(2):21-23. In.
 

Cassava. Tapiocas. Indonesia.
 

0509

29334 WOLINEROS F., M. DEL C.; RENGIFO 0., P.; LUENGAS L., 0. 1986. Estudio 
da reducci6n do tanao de trozos 
de yuca saes utilizando un molino de 
martillos. (Study on dry cassava chip size reduction using a hammer mill).

Teais Ing.Agr. 
 Cali, Universidad del Valle. Universidad Nacional de
 
Colombia. 178p. Es., 18 Ref., I1.
 

Cassava. Cassava chips. Industrial machinery. Processing. Cassava flour.
 
Colombia.
 

The best conditions for using a hammer mill to reduce dry cassava chip
size, with or without peels, for CF production were studied in Colombia.
 
The highest CF yields were obtained when screen sizes and peripheral hammer 
speeds used were 4.76-3.17 mm and 56.6-66.0 m/see, reap. The use of dry 
cassava chipn with peels is recommended; all soil residues should be 
eliminated by wamhing in water. (CIAT) 

0510
 
31659 OKEREKE, G.U. ; NWOSU, V.C. 1987. Crop storage losses in southern 
Nigeria caused by the activities of micro-organisms. Hircen Journal of 
Applied Microbiology and Biotechnology 3(3):201-210. En., Sum. Fn., Fr.,
Es., 42 Ref. [Dept. of Horticulture & Plant Protection, Anambra State Univ. 
of Technology, P.M.B. 01660, Enugu, Anambra State, Nigeria] 

Cassava. Storage. Deterioration. Garn. Foofon. Cassava chips. Nigeria.
 

The present storage system of food crops in Nigeria is reviewed.
 
Microbiological activities leading to spoilage and loss of 3 major food
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crops grown in southern Nigeria (maize, cassava, and yam) are discussed.
 
Among factors found to irfluence the infestation and growth of
 
microorganisms in these crops during storage, moisture is especially 
significant. To aid in its preservation, cassava is usually processed into 
more sheif-stable products such as gari, foofoo. and cassava chips. These 
processed products, in spite of their relatively shelf-stable nature, are 
still subject to microbial infection if improperly handled and stored. It 
is concludt-d that muli wovk need.; to be dune iu Nigeria to improve storage 
conditions. 'AS (extract))
 

0511 
32064 PETENSEN, H. 1985. Fncumatinsce entladung von scwerfliebenden 
futtermitten auv schuten. (Compressed-air system for unloading feedstuffs 
with poor flow characteristi cc from 1xirges). Muhle und Mischfuttertechnik 
122(38) :51b--15. De., 11. 

Cassava. DVstribution. Uns.)ader,,,. Industrial machinery. 

Stationary equipment for, co, tinuous, dust-free unloading of 1500-t vessels
 
is described and illustrated. A speeial feature is a hydraulically
 
operated rotating 4-blade tool incorporated in the suction nozzle feed
 
system. Mean performance Ic given for a no. of products, among them 
cassava, for different ,diip nizes. For cargo loads of' 1000 and 700 t 
cassava, mean performance wat; 85 and 70 t/h, rea-p. (CIAT) 

0512
 
32254 iEGGFZ, P.F.; AB'ENENE IFBE 1987. Technique:3 trai ifonnellvs de 
transformation de manioc au Zaire. 1. Preparations pour u:sage domestique. 
(Traditional procestsing techniques of' casnava in Zaire. 1. Products for 
domestic use). licrobi ologie-Aliients-Nutri tfon 5:51-59. Fr., Sum. En., 30 
Ref., 11. [Laboratofre de icroblologle Alimentaire, Fcole Polytechnique 
F6dtrale, C11-8092 Zuri-rn, Suis.nel 

Cassava. Processing. Survey. Cassava pastes. Foofoo. Cassava roots 
(vegetable). Sweet cassava. Bitter cassava. Usies. Storage. Zaire. 

Traditional proc,asing techniques and recip, s were studied to actermine 
where a fermentation step could be introduced without considerably changing 
the organoleptic aspects of well-known cassava foods. Tarouga o survey in 
all regions of' Zaire, 70 recipes of' traditional preparations of cassava 
foods for domestic use were identified. These are descr'ibed and divided 
into 4 categories: fresh cassava roots, cooked cassava, cassava paste, and 
canrAiva porridge. For each category, a lirge flow sheet of the different 
processing echniques is included. The different products are compared
 
regarding no. of recipes/region, use of bitter and sweet cassava roots, 
mixtures with other foodstuffs, nutritional importance, and shelf life.
 
The results show a var. of traditiornal processing techniques. As more 
research is undertaken to improvfe the nutritional value of cassava by 
improvements in technology and microbiology, it is recommended that 
priority be given to the study of established traditional techniques, if 
the products are to be acceptable to the local populntion. (AS (extract)) 
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32255 RFfl,2, P.F.; MULUMBA, N. 1987. Teehniques traditfonnelles de 
transformation de manioc au Zaire. 2. Preparations cumnercialisees. 
(Traditional processing techniques of cassava in Zaire. 2. Products for 
commercial use). icrobiologic-Aliments-utrition 5:123-128. En., Sum. En., 
14 Ref. [Laboratoire de icrobiologie Alimentaire, Ecole Polytechnique 
F(drale, CRI-8092, Zurich, Suisse] 
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Cassava. Foofoo. Chickwangue. Gari. Beverages. Fermentation. Small-scale 
processing. Zaire.
 

A total of 132 cav.sava products, produced and sold in the local markets inZaire, are described; products are grouped into 6 categories: cassrava flourand pa;te (foofoo), ca:;sava bread (chtckwangue), cassava puree, cassavacakes, casrava semolina (parl), and fermented ca:3sava beverages. Flcw
-heets have beer ,jddovel e ti.) tie diffetr'rit products compared
regarding no. of rd pes/rt-lon, une 

are 

of bitter and siweet casnava roots,mixtures with other faoud.otuff':, nutritional importance, and shelf lfe.fince any ir,rovtmerln (,tthe nutritional value of commercialized cassavaproduct's would hove a major Impact for" the local people, it is suggested toreriforce and erncouroF the exi stirg technique, of fermentation and mixingwith cereals. Ory with a yrod krnwledF, and use of traditional processingtechniqut :, icarn niclf'i-ati ,nrithIruFh tech nol ogy and mlcrobiology be
 

succes f'l . ( Ad
 

320'/7 LIOd i
.
1 19Sb.. Ca:;a d,-farinha: iiternativa de producao domandiocultor dc let-otr,,vo-Pahia. (Ca:i-ava mil1: an al ternative ofproducticrn fo' ::I-i':vo Jredit eri; In litheconcavo, Bahia). revista de EconomiaRural 22(14) :14 t Pt., Sum. Pt., En., 


Veter llyrla, 1!iv. v duesr.! i lahia, 

.1 13 Ref. (Escola de MedicIna 

CamI Postal 10.000 Salvador-BA,
 
Br ash II
 

Ca:l:ava. ('a:: wivofltir' dcit i-scate procesni ng. Socioeconomcic aspects.
 
Survey. BraiI.
 

A survey on housevho) I catssava mjll 3in the teconavo region (Bahia, Brazil)indicated that 'asnava ril]]:; aie an appropriate alternative for, Enall
farmers. Tie technoloy'eal innovations 
 thitt can be adapted by Lmallproducers (both cwner:s and tenant farmers) were studied. Improvedtechnologie:; increased the weekly production of CF for daily consumption bycwners but decreased the production of' tenant farmers. Therefore thetechnological changes in the production sy:;tum in ca:;ava mills had
collateral effects 
on the social, economic, and cultural relationshlps of

the families involved. (A.",)
 

tYU, B.H.; NAP, :.D. 
051532093 198i.Large scale alcohol fermentation with 

cassava slicesi at lcw tui-'rature. Korean Journal of Applied Hicrobiology
and Bioengineeerli h 15(2) :75-79. En., Sum. En., 20 Ref., Il. [College ofEngineering, Ptuttni Sanub Univ., Val Yon-Dong, Pusan 608, Korea] 

Cassava. Alcohol. Fermentation. Temrperature. 'liming. Glucose. Composition.

Sugur content. K[oreta.
 

Tbe possibility of large-scale alcihol fermentation from cassava slices was
studied in both 
 low and high temp. cooking iysterts 90 and 1UO degreesCelsius, reap.). The same amount-- of saccharifying and liquefying enzymeswere used for, cooking at both temp. At low temp. cooking, conversion ofglucose consumed in fermented matih to alcohol was 0.468 g alcohol/g glucose
which wan a higLer yield than that obtained at high temp. (0.463 g
alcohol/g glucose). (AS) 

0516

31668 SATIN, 
M. 1988. Bread without wheat. New Scientist 118(1610):56-59. 
En., 11. 

Cassava. Cassava bread. Organoleptic examinatJ,n. Socioeconomic aspects.

Human nutrition.
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The economic, political and nutritional advantages of producing broad
 
without wheat, using instead casava and sorghum, in developing countries 
are discusned. A method of preparation of cassava bread, which remains 
fresh for 8-9 dayv ts presented. In spite of the fact. that cassava bread 
can be made, the ,v! -unce of a simple technology of thi! kind in itself is 
not enough to chane ,Ovuriment polcien. (CAT) 

0517
 
31676 VIERA, M.A. 1987. Vi:neSo de una plants para in producel6n do trocitos 
de yuca. Proyecto Coolerativo CIAT/IlT/UnIvole-CIIp. Producci6n y uso do 
hl' irno de Yuca par conauno hluiono. (De:;i5cn of a plant for the production
of ca :nava (Itips). Call, Colcomila, Centro nternacional de A 'icultura 

8Tro !cal, Secei6n du UtJlizacl 6n. Pr'ograna de Yuoa. 9p. Fs., Sum. Es., 5 
RefI.1, 11. [CIA'r, A;irtado Atreo 6Oi13, Call, Colutnbia] 

C('iai t'!. Ca:;a, tva ch i;,t. Idu trio1ization. Pryinig. Solar drying.
 
Yror--i-nn ECoTLiC:ioa. Corts. Li[.ar'. Colombia.
ri. !actor'i4-n. 


A [rull ninal-y desiFgn i presented of a pilot plant for the production of
 
mall dry Ca-s.ava Ctiip:. III ilant wal, det.,ig 
ed to have a processing
 
caratity of 1 t 'nd product/day, uru ng a batch production process which
 
con.;i ted of' rucept ion, 
-eletion, wa:ch ing, chipping, drying, pregrinding,
and ntora c . The corrveral on rate of raw caterialr: (canava roots) Into erd 
jroduet wa, 2.75. The end product (dry carrtaviicipo ) Is Pcojected to be


01(1 to whea'l mill! to b: (.conv(-rttd Into flour focr bradmlraking, In ratios
 
of 15 l.rcent ('CFand [4- percent wheat 
 filour', or to Ltaused in composite
flcur, witl othle raw z.aturialr for prt-paring roupi, porridg'.s, pasta, and 
Other food tuoffrc. 'llo pilot plant would Lx, located on the Atlantic Coast 
(I Col uat-1a. it r-]iil v,.: 1;op)4er'tcrn -id 2 managers. The elements in the 
I 'C.(.r;:; a rc: the : t l'bution in the llar.t were arranged in a U-I'lw pattern
It niirmii tht hindl inigof rmateri al:; int' facilitate ita operation. An 
,,'ciLl:ic ! tudy wa: cri led out to determrine the profitability of 2 pilot

ii1int mcdel:: 1, tproduotion of rtui 40 wk. of
1110t/yr' rng operation with
 
otural dry! ng II, 240 t/yr during 110wk. of operation (a 20 wk.-dry
 
period under natural dryini, and 
 the rest of the period under artificial
 
dry I rig). Plant I rui utren an 
 Invetment of Col $14,600,000,estimated for 
the laslt quar'ter of 1986, hit! total production costs/dry product of 
Ccl135,722, and ha:; a profitability of 25.6 percent. Plant 11 requires art 
investment of Coll6,100,000, total production coats/erd product are of 
Col$36,972, and has it profitability of 314.8 percent. ]ari' models were 
analyzed to establisnh which parameters have more influence on the project's 
profitability. 
 Thesue werv the cost of raw material2, the conversion
 
factor, 
 and the ;e.lling price of the product. (AS-CIAT) See al-,so 0478
 
0479 0504 0506 0507 0508 0529 0532 0539 0547 0548 0555
 

103 Induat riil Hicrobiology 

0518
 
32054 AMUND, 0.0.; OGUNSINA. O.A. 1987. Extracellular amylase production by
cassava-fermenting bacteria. Journal of Industrial Microbiology
 
2(2):123-127. En., Sum. En., 11 Bef., 11. 
 [Dept. of Biological Sciences,
 
Univ. of Lagos, lagos, Nigeria] 

Cassava. Enzymes. Fermentation. Industrial microbiology. Nigeria. 

Fermentation of' casasva roots was accompanied by a gradual decrease in pH, 
increased amylase activity in the steep i±quor, and increased microbial
 
load and lactic acid concentration. AmylaLc-producing bacterial strains
 
associated with cassava fermentation were isolated and identified as
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Bacillus subtilis, B. licheniformis, and B. cereus. 
 The pH optima for the
 
partially purified ermymes of these organisms were 7.0, 5.5, and 7.5,
while their temp. optima were 30, 37, and 80 degrees Celsius. There was no 
significant difference in amylase activities when starch, dextrin,
amylopectin, glucose, and maltose were used an growth substrates. (AS) 

0519
30590 FLOCCARII, M.E.; MENDEZ, B.S. 1986. Formacl6n y regenerac16n do 
protoplston de una cepa nativa de Clostridium acetobutylioum. (Formation
and regeneration of protoplatsa from a native strain of Cloatridium
acetobutylicum). Fevista Argentina de Hierobiologla 18(l):49-51. Fs., Sum.
En., Er.., 11 Ref. [Laboratorlo de Genttica Bacterlana, Depto. do Quimica
Biol6git , Facultad de Ciencian Exactan y faturalez, Ciudad Univeritaria, 
Pabell6n 2, 1428, Buenos Aires, Argnntinal 

Cassava. flontrldlum acetobutylic-im. Industrial microbiology. Argentina. 

A modified method wan developed for the formation and regeneration of
protoplants from a native strain of C'lostridium acetobutylicum, isolated
 
from cassava roots in Minlones, Argentina. Protoplats were obtained by

lysoyme treatment in a hypertonic solution and were regenerated in

hypertonic and enriched 

a 
solid medium. The frequency of reversion to the
 

bacillary form 
obtained varies between 10-15 percent. (AS-CIAT) 

0520
 
31675 .OTTA, L.C. 1985. rUtilizacao de res.iduon de industrias de farinba de
mandiocs em digestao anaerobia. (Use of cassava flour industrial wastes in

anaeroblc digestion). Tese Metre Agr. Botucatu-SP, Brasil, Universidade
 
Estadual Paulista Julio do Me:qulta Filho. 130p. Pt., Sum. Pt., En., 107
 
Ref., 11.
 

Cassava. Waste utllization. Casoreep. Cortex. Composition. Industrial
microbiology. Feroienttiuon. Temperature. Araerobic digestion. Analysis.
 
Orazi 1.
 

The viaildIty of treating 2 cassava residues (cassareep and cassava peelr),

alor,- or in combination, was studied. Both were mired, reap., 
 in the
 
following proportions: 0:100, 50:50, 63:37, 75:25, 
 and 100:0; they were 
then submitted to anaerobic digestion by batch fermentation in 5000-ml
 
capacity reactors. The gas collected was measured by acidified saline

solution displacement. Redurn:'s L, e loaded daily with 1.6 g 
volatile 
solids/liter of reactcr, with a hydrau!'c retention time of 20 days. The
 
temp. 
 used was 35 degeces Ce]sluns. Parameters recorded were p11,

alkalinity, volatile acidity, organic load, 
 rate of conversion from 
volatile solids to gas, and methane content. 
Rate of reduction in the

effluent and methane content in the biogas were used as parameters to
 
evaluate the efficiency of residue treatments. Results indicated 
that 
there in a possibility for effective reduction in the pollution and toxic 
power (linamarln) of both cassava residues, when treated alone or in
 
combination by anaerobic processing. The combination of cassareep 
with 
cassava peels was advantageous because it increased the mixture alkalinity
and gave a suitable pH1. The av. rate of conversion from OM to gas ranged
from 0.43 to 0.65 liters gas/g volatile solids/liter reactors added,
producing blogas with 50-57 percent methane. Cyanide content was reduced
in both residues with a max. value of 97.9 percent, indicating there was 
not an inhibition in the anaerobic digestion of the residues. The reducing

pollution index obtained ranged from 51 to 73 percent for volatile solids 
and from 
12 to 68 percent in COD, indicating that the process had not yet
been optimized. Te best mixture for residue treatment was 63 percent
cassareep combined with 37 percent cassava peel; however, due to the little 
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difference between this combination and cassareep alone, and considering 
factory operations, it is recommended that only cassareep be submitted to 
anaerobic digestion in a first stage. (AS)
 

0521 
30562 ODUNFA, S.A.; SHASORE, S.B. 1987. Saccherificatioa of cassava peels 
waste for microbial protein enrichment. Acta Biotechnologicu 7(l):23-29. 
En., Sum. En., 21 Ref., 11. [Dept. of botany & Microbiology, Univ. of 
Ibadan, Ibadan, Nigeria] 

Cassava. Cortex. Waste utilization. Protein en'ichmcnt. Industrial 
microbiology. Carbohydrate content. NiR-ria. 

A fermentation medium for the production of' alpha-amylasen wa:i formulated 
to effect saccharificat.on of the starch In cassava waste peels, which were 
fournd to constitute up to 55 percent of the orlgi:-al root and contain 41.8 
percent carbohydrate, 1.1 percent protein, 12.5 percent ether extract, 4.9 
percent total ash, and 20.8 percent crude fiber. Peelsa were also enriched 
with microbial protein. Amylase-producing ml croorgani.tMs (Aspergillun 
fumigatus, A. flavusj A. niger, and a 'keudomonas :3p.) were isolated from 
rotten casava root discs buriled in the soil at different locations; the 
level of reducing sugar was 20.5 mg/ml. Generally the levelai of 
saccharification were hIgher when the waste medli! were supplemented with 
different N aourcen. The CP yield in th, caro;ava pi-el watote media by 
different microorgani t:; varied from 5.6 to 17.5 percent. The highest 
protein yield wan in the wa!rte nedium f,,rment,!d by A. fumigatun, followed 
by A. nigetr, B. mautilip, and P'seudcrnonaa sp. in dteor;aning order. (AS) 

0522 
?2088 PAJE, N.F. ; PA'l'U"i( , P..;2 ALHACO, .F.; ;:Al , HI. 19M6. Amylase 
activity of loeal r1tralr. o.' Ftreptoeoceui b,v :i on raw can:snva ntarch. 
t'hilippine Journal of c';cenL(' 152): 129-13 En., En., Ief.,[. SUM. III 11.
 
[Inst. of Riological Scienceo, UPLB College, Lagunia 3720, Philippines]
 

Casova. Ca:nnava starch. Enzymc.. lnduntrial minrob loogy. Glucose. 
Maltome. Ilydrolytri . Analyvis. PhilJpp ne.. 

The amylase activities of' 51 bacterial J.iolatea from t<,vine rumen were 
determined. Ihe top 3 amylase-producing isolatet} were caracterized and 
identified as Streptococcus bovi. Their activity and digenting ability 
on raw cassava starch were determined. The anylaoe of the higbest 
producing isolate (no.17) was partially purified and greater hydrolytic 
Lotivity than the eizyme from P known strain TUIA148 (55 vs. 211 percent) 
was observed. Main products lucose, maltose, and maltotriose) observed 
after hydrolysis of raw cassava starch werc identified by paper 
chromatography. Max activity was observed after 10 h of incubation with a 
final pl1 of 6.0; this also coincided with the peak uf growth measured by 
optical density readings. (AS) See also 0506
 

JO0 ECONOMICS AND DEVELOPMERT
 

0523 
32218 ALVARF7, M.N.; MULINDANCABO, J. 1987. Cassava production in Rwanda: 
state of the art. In Terry, E.R.; Akoroda, H.O.; Arone, O.B., eds. 
Triennial Symposium of the International Society for Tropical Root 
Crops-Africa Branch, 3d, Owerri, Nigeria, 1986. Tropical root crops; root 
crops and the African food crisis: proceedings. Ottaiia, Canada, 

6
International Development Research Centre. pp.160-1 3. En., Sum. En.,
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4 Ref., Ii. [International Inst. of Tropical Agriculturc, P.M.B. 5320, Oyo 
Road, Ibadan, Nigeria] 

Cassava. Production. Land preparation. Planting. Harvesting. Marketing.
Consumption. Human nutrition. Monoriychellus tanajoa. Phenacoccus manihoti. 
Causava African mosaic virus. Corcospora. Uses. Rwanda. 

A survey of castnava production in Rwanda was conducted to provide insight
into production practices and the limitations of the existing genetic pool.

Aspirations of cassava faters were also identified. The establishment ofa multiplication system for the supply of healthy planting material is 
recommended. (AS)
 

0524
 
32039 AMDUHL, H.J.; CASAGRANDE, J.C.; JAYASENA, W.G.; SYKES, J.D.; TELLO
R., C. 1985. Smallholder' farming ,,ystems in the South East Mulanje area of
Mulanje rural develolent project Malawi. Wageningen, The Netherlands,
International Course for Development Oriented Research in Algriculture.
Bulletin no. 18. 78p. En., Sum. F., 30 Ref., 11. 

Cassava. Farming systems. Farm size. On-farm rLsearch. Questionnaires.
Socioeconcnic aspects. Cultivaton systems. lntercropping. Rotational
 
cr-ops. Soil eonservation. Dewelofzental researeh. Malawi.
 

Constraints for the improvement of the main farming systems in SE Hulanje

area, Halawi, are analyzed. Predominant food crops 
are maize and cassava.
heearch and extension arean of interest in rmallholding fatling systems

also were identified and evaluated. [arm :;ize, land tenure, labor, crop

and animal production, off-farm activities, s'ales and purchases, and input
use are given for the different sysvtems, based on data collected in 
eurveys. Parameters including :oil fertility, cropping patterns, crop
husbandry, input use, off-farm activities and extension are analyzed and 
discussed. Continuous cropping of cassava and maize has resulted in soildegradation, and thus farmers have substituted maize for more cassava or

cash crops and have searched for 
 increased off-farm activities. Research

priorities should concentrate 
 or. developing improved intereropping
systms, crop rotations, ned improved maize and cassava var. (CIAT) 

0525

31683 BANYA, G.S. 1987. lncreas;ed food production on smallthe farms,
experiences frcrn Eas-tern IADP in Sierra Leone. In Holmes, J.C., ad.

Impeoving food crop production on small farms in Africa. 
 Rome, Food and
Agriculture Organi-:zation of the United Nations. pp.178-191. En., Sum. En.,
 
7 Ref.
 

Cassava. Technology evaluation. Farming systems. Technology transfer.

On-farm research. Farm size. Intereropping. Rice. Maize. Costs. 
 Labor. 
Productivity. Income. Statistical data. Sierra Leone.
 

Experiences of the Eastern Integrated ALgr*cultural Development Project
(IADP) of Sierra Leone, 1 of the 7 IADP's of the country that aim towards
increased food production on -. all farms, are reported. The target area,
objectives, technology packages being developed, and impact of improved

technology transfer on crop production are described. Five crop rotations,
including cassava among other crops, have been developed for the upland
farming system areas. The agrooconmic performance of the upland rice 
+ cassava + maize cropping system in Kentma during the 
1983 and 1984 
cropping seasons is indicated. The model has been found to be productive
and profitable, and farmers have shown interest in it. 
(CIAT)
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30556 BENCHAMAS, P. 1982. (Effectiveness of extension methods of' Kaset
 
Tumbols in Nakornrachasima province). Mag.Sc. Thenis. Bangkok, Thailand,
 
Kasetsart University. 126p. Thai., Sum. En., Thai., 21 Ref.
 

Cassava. Technology evaluation. Technology tsan:ifer. Socioeconomic aspects. 
Questionnaires. Thailand. 

The efficiency of the extcutdon method s usJed by Kaliet Tumbol S wan 
determined in 150 KEssot Tumboln ant 120 farnt: ir Nrikornracha:A ma Province, 
Thailand, and tie prolsi; encountered are analyzed. Questionnaires and 
interviews were us-ed to collect data. 01' Kaet Tumbols in the s;tudy, 85.33 
ercent were jiale, o nV. 2v .5 yr old, with mcondar, technical dipl muas 

in agricultual educaticn, and world ng for' 1.0-3.11 yr. Each was: 
res:pon::ible fr appro x. 11.5 villages or about 801-1100 farm faumille . Rice 
11ad ten lIrI'Oaotd i,:; main opl by 95.33 rcrcent of Karet Tursbois; oa:m:ava, 
nli~iv.,, 1ld We'( crops. Interviewedr'm'Orit, CRIlrtglle :('osilary filrutwr'n 
Attributed tne' ai.. Ii ultilral kllow ledvge 1iid mnfor's:.ition they had to Kaset
 
.111;to whlr v i:jt(rd tl(1r ionies or' farrrjn:; with other! ext cildAOt methods.
 
1111: k gi(i n JrieArcd UL:seful i iiilrvJri thi r fa-i rig. The
 

Ieom: rep rted by Ki:sc 'tTUM110 : we ,e: del iyed del i very) of ma terl al n for
 
i't rn. d:ron:tra'tion, lfi )ty t ini i i' f ir':11 v :it:, aid lack of ag;'ieul tisal
 
doc t -;tsfor di :Ir'HI itloI. (AS;)
 

( !, -.'7 

1u6818 CIhANIPRA, . 1986 . 'r1-oji,'al root crops and their potential for food in 
the le : dcveloped coirrntr'lcen. -oori fievi owv International 2(2): 1113-169. En., 
'AIM. Fn. , Ief'. II. [ odt S tudie, Centre, Auntr'rli an38 , eliit National
 
O.llilv. , carlit !rra7, All:,triil tl
 

(ca:-:ava. Pr'odutiv ity . Coiumpl on. tnire:. NLutI Jtive value. EconoiCs. 
Devc loI alntir'elIarch, l data. Piapuai ; tw Guinea. Fii . Japin.:.t tin L ciaI 

Imdi a. Yaml ,vi. Pri't:; I I. flce ii a.
 

The produLIMti on il's.l cO:lIlionp il of t I'', aI1 riot cro; (idlIcl uding Cas ava
 
by erajor worI d regionzi irid J niivltl Ii i iu,',i'' re anilyzed. Data is
 

on ha:r,''estea, ' 19811.
v.i'l iir'i iroduct on yielr, , ;i maii produce.:; in 

'le nutritional vlalum' of tropca] root crop: urndI their ise 'iwediscussed; 
 a 
review of, suvera] rutritioial rtudt e: done! in Irdla, Zimrbi a, Brazil, and 
tie South Pacific i:3 givn . 'i'. importane of root crop; to the economies 
of Papua Nvi(wGuinea, 'lji, arid Japan I: con:iidrd. Ftnally, genera-i 
conclrniOrri and rec(-rimiendaton.,i for res;earch aind development in tropical 
root crops a re Clide It agrlr'riomy, ter:;, ernipla.iri,production :iyr breeding,
 
dI seanre and pest,, ;torage, utilization, and ,airkvttlig. (CIAT)
 

0528 
31630 COMITE ECONCUI U ET ,OCIAL DE LA CFE. 1980. Manioc: n6cesit6 do 
stabll ser les, i; rrta t ona. ( Omosava: the rneed to :tabilize imports). 
Productemur Agricole t.rariai, 56(26):9-10. Fr., 11. 

Cassava. Trade. Stati:t leal data. Animal nurition. Europe. 

The main reasonsi for' the increase ir EEC imports of several substitute 
foodstufft, (among them ca:;sava) for' anirmal feed during 1978 are analyzed. 
Tire economic eon:sequence: of' decreasing tireulreof cereals in animal 
rati'rs in ECC counitrie: are also discused. Recclnmendation.i are given on 
elements to be considered for the stabilization of impor'ts of nubstitute 
products. Statistics are presented on the evolution of substitute 
foodstuffs,3 imports from 1966 to 1978 arid on the u:e of cereals in animal 
rations from 1970 to 1978 in the EEC. (CIAT) 
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0529 
32035 DALTON, G.E.; AMANKWA, E.HI.U. 1973. TobFcco production in Soutb-cast 
Ghana. In Dalton, G.E.; Parker, R.N. Agriculture in South cast Ghana. 2. 
Special studies. Berkshire, England, University of Reading. Department of 
Agricultural Economies and Management. Development Study 
no.13.
 
v.2,pp.78-86. En.
 

Cassava. Econcmics. Labor,. Price.. Ghana. 

rhe tobacco industry in Ghana in analyzs.d; factcrs affecting its production
and its economic attraction relntlve to other crops, particularly maize and
maize/cassava, are discussed. Returns from tobrcco in 1970 are compared
with those from maize and maize/cassava in 2 villages of SE Ghana, Wute and 
Tadzewu, showing that at owrent prices tobacco is less attractive than
maize/cansava. Labor' requirements and net retur-nn. to labor are detailed for 
each cropping s-ystem. (CIAT) 

0530 
3165Im Al P., i . 0. Intensive training course on research for cansava
 
production, Cali, Colombia. 
 1978. 1978. Cassava Froduction in Colombia: a
technical description. In Dominguez, C.. comp, Intensive Training Course on 
Researcn for Cassava productton, Cail, Colombia, 1978. Papers presented.

Cali, Colombia, Cantro rIternacilonal de Agrir'rrltura Tropical.

v.2,pp.4157-1192. 
 hn., Sum. En., 2 Ref.. I1. 

Ca:.sva. On-farm researcl. Cultivation. Cultivation syntew,. Tritercropping.
Productivity. Seed. Econ(imics. Costs. Prices. Labor. Income. Soil physical
properti e.", i.actrioses. Hycoses: . InjrilOan insects. Weeds. Uses. Colombia. 

A :;tudy va3 cordiuctet by CIAT to cover dilfeurent aspucts of the cassava 
crop: (1) pruduction procesnen; (2) factors associated with low yields, and 
(?) production cots and other economic indexes. A group of cassava
farmers distributed in ' different regions of Colombia were visited daring

diffe'ernt stages of the cassnava Frcwth 
 cycle to obtain nf'ormation on
production and planting systems; types of soil: used; insects, diseases,
weeds, and water problems; input: used and p-roduction costs for each one of
the studied zones. At the far'mn :airveyed most of' the production activities 
are performed with hana labor. Arourr 40 percent of the farmers planted 
castava intercropped with other crops, maize being the most important. Weed 
control is one ef' the most important activities in the cassava production 
process. Tire majority of the soils are acid and loam textured. Diseases
 
caused by Cer'eospora 
 spp. were the most important at almost all plantations
under 1200 m of lt. arid Phoma leaf spot was the main disease causing yield
losses t more than 1200 m.a.s.l. Insects were found at all regions

surveyed, of which thrips were the most frequent. Gall midges, 
 mites,
whiteflies, fruit flies, tingids, horn worms, arrd leaf-cutter ants were
 
the most important. Broad-leaved weeds, in particular, ferns, were the most
 
frequent at all zones. Maciinery was used for land preparation and very
little for other labors. Insecticides, especially for leaf-cuxtter ant 
control, were the most common chemical input. Seed size inroreased as alt. 
decreased. Av. yields from the survey were les: than 7 t/ha, although
yields ranged from 0 to more than I0 t/ia. Use of labor for cassava 
production averaged at 86 aan-dayis/ha. 'lh variable production costs for 
1977 were estimated at Col$1000/ha and Col$6140/t and the total cost at
Col$6000/ha arid Colt1000/t cvan:ava produced. The proportion of famiLy
labor' used by the farmors for the cassava production process was of 42.4,
19.9, 67.1, 118.0, 12.0, arid 15.1 percent for the zones of Cauca, Valle and 
QuIndlo, Tolima, Meta, Atlfintico and Magdalena, and total farmers costs, 
reap. Tihe av. price paid to the cassava farers was of Col$1540,'t cassava 
for' procetcaing, and the starch obtained was sold only in 2 zones. 
One-third of the farmers sold their casnava before har-vesting and the 
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majority had no transportation meann. The impurtance of this type of 
information for research wor4,-rs in charge of cstablishing simple,
inexpensive technologies which could be adopted to different ecosystems and 
cultural levels is stressed. (AS)
 

0531
 
32209 BAHN, S.K.; MAHIUNGU, N.M.; OTO0, J.A.; KSABAIIA, M.A.M.; LUTALADIO,

N.B.; DAIINIYA, H.T. 1987. Cassnva and the African food crisis. In Terry,

E.R. ; Akoroda, M.O.; Arene, O.B., eds. Triennial Svmosium of the
 
International Society for Tropic i Root Crops-Africa Branch, 3d, 
 Owerri,
Nigeria, 1986. Tropical root c ps; root crops and the African food crisis: 
proceedings. Ottawa, Canada, jternational Development Research Centre. 
pp.24-29. En. , SIM. En., 25 Haf., Ii. [International Inst. of Tropical
 
Agriculture, P.M.P. 5320, Oyo Road, Ibadan, Nigeria]
 

Cassava. Human nutrition. Production. Cultivation. Nigeria. Africa. 

The potential and constraints to casaLva production in the African farming
and food systems are reviewed and related to the current African food 
crisis and to the future food production needs of' the continenc. (CIAT) 

0532
 
qro" 73 ,SC1 , . ; CHAIR, S.K. 1986. Major domesticated food crops. In 
Hansen, A.; Mck!llan, D. E., eds. Food In Sub-Suharan Africa. Boulder, USA, 
Lynne Rienner Publications Inc. pp.177-206. En. , 16 Ref. , T1. 

Cas:3ava. Plant geography. Maps. Production. Consumption. Composition.

Analysis, Cultivation. HCN content. Processing. Uses. Africa.
 

The nutritional character'itics, geographical distribution, and production
 
ra4ulrements and constraints of the major food 
 crops in Africa are 
reviewed, both by category (cere- grains, farinaceous crops, and legume
grains) and bj individual species. Cassava is among the specific food crops
dis.ussed; over 1/3 of the world distribution is no in Africa, the largest
producing country being Zaire followed by Nigeria and Tanzania. General 
cultural practicos and processing are b'iefly described. Several food
 
products are mentioned. The geographica- distribution of these crops was
 
found to depend on cultural preferences and adaptation of the crop to
 
ecological zones. (rainfall, 
 temp., and soils). Root crops, principally
 
cassava, and banana: ace plantains are the major staples in the 
 wetter
 
regio ns. (CIPT)
 

0533
 
316811 HOPKINSON, D. 1987. 1he North Western Province Area Development

Project, Zambi-a. In Holmes, J.C., ed. Improving food crop production on
 
.m-nall 
 farnis in Africa. Rome, Food and Agriculture Organization of the 
United Nations. pp.192-195. En., Sum. En. 

Cassava. Shifting cultivation. Farming systems. Costs. Planting. Timing. 
Cultivation. Intercropping. Zambia. 

The physical envirorment, socioccono.ic setting, main farming systems, 
problems, approaches, end early results of the North Western Province Area
Development Project of Zambia are described. There are 2 traditional 
subsistence systems based on shifting cultivation and with no use of
 
purchased inputs: sorghum-based and cassava-based systems. Both of these 
systems are similar in their characteristics; cassava has a long planting 
season (Oct.-Feb.) with a different intercrop as the season passes (maize,
 
vegetable, sweet potatoes, beans), use of mounds, only weeded once at 12-18 
me., and complete dependence on hand cultivation. Cassava is also a 
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component of the sorghum-based system.
cycles Land is generally cultivated for 2of cassava nefore being abandoned, but fallows may be as short asyr. The project alms at producing packages 

5 
to make crop productioneconomically attractive, enhance land fertility, andcultivation. reduce hiftingThe release of improved var. for widespread testing has not

been posaible. (CIAT) 
C5:34
 

31687 IKOGBO, B.N. 1987. Increased production throughtechnology at low-cost food cropsIITA. In lHolmes, J.C., ed. Improvingsmall farms in Africa. Rome, Food 
rood crop produc ,(.n onand Agriculture Organi7-Ation of thaUnited Nations. pp.358-366. En., 
S=a. En., 7 Ref.
 

Cassava. Cassava prograua. Research. Plant breeding. SocioeconomicTechnology aspects.evaluation. Productivity. Diseases and pathogens. Phenacoccubmanihoti. Monon'chellu, tanajoa. Resistance. Biological control.Harvesting. Agricultural equipment. Humid tropics. Nigeria. Africa. 
The mandate region of the International Institute of Tropical(IITA) tgriculturein the humid tropics of West and Central Africa is described asclimate, soile, toveg,,tation, and socioeconomic conditions.biological, and Bn!cieconcmic Physical,

constraints to increaued food prnductionanalyzed. Appropriate strategies and 
are 

technolo,tea for productionimprovement. are outlined. Progr,'nc in research ind trainingprenen~ao., R,!parding activities arecatsava, im,)roved var. give yialds of 20-50 t/ha in12-15 an., okoiy arc resistant to CDB, CAMD, and anthrr.cnone, tolerantto the a cealybug and the cassava green mite, amorg 
and 


characterintiCL, other
A hand-operated casmva harvester is mentioned among
others as an inpropriate technology developed 
for low resourceRegarding emrering farmers.technologies 
to can:av, tj suo culture 

in iITA'n W. 73perJ,l reference is madeand the Africa-wide ". anacoccun manihoti andMononychellin tanajoa bioloo!Lal control prog-ams. (CIAT) 

32228 TKPT, A.R.; 0535GBEMSKEL, T.; HAHN, N.D.; EKPERE,Socioeconomic J.A. 1987.and utilizatiun conaidarationa in cassava production: a basisfor agronomic and genetic research 
(Abstrnct). In Terry, E.R.; Akoroda,
11.0.; Arene, O.B. , oda. Irlennial Symposium of the Internationalfor Tropical Root Crops-Africa Branch, 3d, Owerri, 
Society 

root crops; root crops an,' 
Nigeria, 1986. Tropical


the African food 
 c Iis: proceedings. Ottawa,Canada, Internatiornal Develoient Rnsc,:rch Centre. p.154. En. 
 [Dept. of
Agricultural Econouica, Uaiv. of Ibadan, Ibadan, Wigeria] 

Cassava. Production. Socioecohmomic aspects. Fcod security. Survey. Nigeria.
 

The 
results of a socioccorcmic survey on caasa-a ofvillages 150 farmers from 15in the Oyo Local (jovernmeot Area of Nigeria are summarized.cecision-making roles of household members in the 
The
 

unclear; however, 

cassava enterprise are
the rolep appear highly differentiatedfor and are specificthe various anpocts of cossava prcduction, procesaing, andThe survey marketing.showed that cassava was consumed at least oncehousehold, that cassava a day in the av.consumption patterus varied with the season and the
family income, and that cassava contributed to hcusehold food security whenother food staples were scarce 
or too expensive. 
The versatility ofcassava enhanced its potential contribution to food security.
also showed The surveythat cassava farming was a profitable enterprise. Labortransportation were andthe most costly resources for
camava the rural farmer inproduction and procesing, accounting for 37.3 and 35.7 percent ofthe total cost, reap. G;irall, 72 percent of labor came from within the
family and 28 percent came fiom nired help. Women and children were 
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responsible for 71 percent of the labor. The economic implications of tiis 
division of labor are discussed. (Full text)
 

0536
 
32066 INTERNATIONAL RICE RESEARCH INSTITUTE. 1985. Socioeconomic aspects of
farming systems. In International Rice Research Instit'ute. International 
Upland Rice in Indonesia, 1985. Monitoring tour. Report. Manila, 
Philippines, pp.37-38. En.
 

Cassava. Socioeconomic aspects. Farming systems. Indonesia.
 

Socioeconomie aspects of farming systems in Indonesia are mentioned. Lare. 
differences were found by farmers between the buying and selling prices

cassava over short distances, where the marketed surplus is larger and
 
there are processing industries. This indicates either very high

transportation costs or.the 
 existence of localized monopolies. (CIAT) 

0537

31680 IVY, P. 1987. Technical and envirormental limitations to increasinF 
food crop production under sub-hiidund nemi-arid East and Southern 
African environments and possible solutions. In 1lolmes, J.C., ed. Improving
food crop production on rmall farms in Africa. Rome, Food and Agriculture
Organization of the United Nations. pp. 8 

6-99. En., Sn. En., Ii. 

Cassava. Cultivation. Cultivation systems. Harvesting. Timlng. Ecology.

Soll roquirements. Climatic requirements. Water requirements (plant).

Technology evaluation. Productivity. Costs. Africa.
 

Technical and ernvirormental limitations to increasing food crop production
under sub-hurod and semi-arid East and Southern African environments are 
discussed, and possible solutions proposed. Major technical problems are

limited 
application of manure and fertilizers and inadequate plowing depth
and planting dates; envirormental constraints are inadequate growing season 
length, drought periods during the growing season, soil erosion and 
fertility. Estimated yield ranges (with constraints) according to the

length of the growing period and 
under low and high input levels are given
for 7 of the more important food crops in the region, including cassava. 
General feasible solutions discussed for increasing food crop production in
the region include breeding for drought resistance; intercropping/alley 
cropping; use of manure, compost, and inorganic fertilizers; mechanical
 
and vegetative protection of arable land; soil moisture 
conse'vation; and
 
fully integrated fart-ing systems. (CIAT)
 

0538

31670 JUMAH, A. 1988. Prospects for cassava in dometic and international
 
markets. Laxenburg, Austria, International Institute for Applied Systems

Analysis. 22p. En., 26 Ref., 11. 
 [Inst. of Agricultural & Nutritional
 
Econacics Agricultural Univ. of 
 Vienna, Peter Jordan-Stranse 82, A-1190
 
Vienna, Austria]
 

Cassava. Marketing. Trade. Economics. Technology transfer. Production. 
Maps. Statisttcal sata. Uses. Consumption. Africa. South America. North 
America. Carltean. Asia. Oceania. 

The role of ca:-nava in both developing and developed countries and the 
implications for technological development in cassava produ:sing covntries 
are reviewed, so as to serve as a plicy guide for both the agricultural
and industrial sectors of the developing producing countries. It is 
concluded that cassava cultivation should be encouraged through the
provision of economic incentives in countries where the crop has a 
comparative advantage, with major, investments in infrastructure and 
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appropriate technology as well as now initiatives by commercial traders
and bankers. Domestic marketing, distribution, and processing would have to 
be supported financially. The role of technology in cassava production

cannot be overemphasized, 
 as it would improve the efficiency of labor

involved in cassava production as 
well as cassava yield and quality.

Cassava export prospects 
exist both in the EEC with the recent entry of
 
Spain and Portugal, and 
 in the ISSR where grain production is erratic due 
to climatic reasonn, in Japan and in the newly industrialized countries of 
South orea and Taiwain. (CIAT) 

0539 
31666 KOLLEI, B. 1986. Schaffen neue technologien arbeltserleichterungen

fur die frauen Beispiel: kassava-relen In Sierra Leone. (Creation of 
a 
ncw technology to improve work )ersnpectives of women. The care of gari in
Sierra Leone). Entwicklung und Landlicher aum 20(6):16-18. De., Sum. De.,
En., 1 Ref. [}tann-Thoma-Strabe 5. 6000 Frankfurt am Main 70, Germany) 

Cas:sava. Women. GarJ. Markoting. income. Technology transfer.
 
Industriallz-ition. Socioeconomic 
 aspects. Sierra Leone. 

Woaen in rural areas of Sierra Leone are subsistence farmers. They

produce, uaorng others, rice, vegetables, and cassava, the 2nd most
 
important staple food after rice. 
 Only processing of cassava to nri, and 
its marketing, offers a relatively secure income to women. Cassava/gari

has become more important 
 as a ea:ih crop with the increasingly unstable 
proviLon of rice. In town area:;, motor-driven raspers facilitate the 
production process of rnri. Financially potent men buy the cassava crop
from the women, use new gari production technnlogy, and thus achieve 
advantages In prcduction for themselves. In the long run, this will mean a 
:hifting of the gr production into the t.wn and into the hands of the 
men. The women'sn prog,,ao of a project of' technical cooperation has
 
therefore tried to obviate thJi: process 
 by direct asdistance of the women
 
producers of cazsav and nnri. Access 
 to groups of women to credits 
enabled them to b iy Lni exern.'ve, mot:r.-driven cassava rasping macsnle.
 
Difficulties encountered in the introduction of improved technology are

discussed as well is the control 
 measures necessary to insure that women
 
are -iot pu: ,hed side in their traditional branches c" production. (AS
 
(ext r:.ct)
 

0540 
31679 EYOMO, M.L. ; KES3WANi, C.L. 1987. Structure and distribution of land 
and corresponding yields of field food cops in Eastern and Southern
Africa. In flolmen, J.C., ed. Improving food crop production on =all farms
 
in Africa. Pore, 
 Food :,nd Aicultuve Organization of' the United Nations. 
pp.511-69. En., ;tm. En., 15 ief. 

Ca[:iava. Land use. Fzcrm ilize. Production Tanzania. Angola. 

The different types of farm holdings in Eastern and Suuthern Africa are 
described. Emphasis in given to 9 Southern African Devclopmont
Coordination Conference countries: Angola, Botrnana, Lesotho, Malawi,
Mozambique, Swaziland, Tanzania, Zambia, and Zimbabwe. Data on yields of
main food crops and otner selected characteri,9tics are presented for each 
country. Production data for cassava as a major staple per type of farming
unit are given for. Angola (1)81) and Tanzania (1983/84); data on area 
planted and yields are also included for Tanzania. (CIAT) 

05111
32060 LAESHMI, F.R.; PAL, T.K. 1986. Trend of area, production and 
productivity of cassava I.nIndia. Agricultural Situation in India 
1i1(PS:6(9-614. En., 4 Ref. 
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Cassava. Land use. Production. Productivlty. Statistical data. Uses. India.
 

The change.- In trends and growth rates of area under cultivation,

production, arnd productivity 
 of cassava in India were studied. The effect 
of factors uAch as area and productivity and their interaction on the total 
crop production was also determined. Although there are differences from 
state to state, overall, Kerala has dominated in area and production of 
cassava. High growth rates of production in Tamil Nadu through increased 
productivity, and in Andhra Pradesh through area expansion, have been
offofet by a negative growth rate of production in Kerala. There appears to
be little chance of the trend of' cassava area and production improving in
Kerala; however, the wide range of end uses of cassave. in the ztarch and 
s3tarch-based industries and the poteritiald of casnava as an alternative 
source in alcohol production and in arAmal feed formulations have, In
 
recent years, generated an Interest in this crop In some states where
 
ca9srava is of little importrince at. present. If this 
 interest is translated 
into actual production the present declining trend In cassava production
 
can be expected to be reversed. (CIAT)
 

0542 
32227 MHAIUNGU,N.M.; KIALA, F 1987. Nev priorities in cassava selection in
Zaire (Abstract.). In Terry, E.H.; Akoroda, M.O.; Arene, O.B., eds.
 
Triennial Symposium of the International Society for Tropical Root

Crcps-Africa Branch, 3d, Owerri, Nigeria, 1986. Tropical root 
crops; root
 
crops and the African food crini : proceedings. Ottawa, Canada,

International Development Research Centre. 
 p.119. En., [Programme National
 
Manioc, Kinn auia, Zaire]
 

Casr:ava. Co:a programs. fleserl.. 

Since 1974 and t!,(, .ceation of Prougrorarce National Manioc (PHONAM), cassava 
selection proceduresn h ty,uen rtactivated In Zaire. The principal
objectives of the program are the production of high yielding var. that are 
reiistant to diseasea and pests. At present, apart from these initial
 
:election criteria, particular attention is being given to the quality of
 
the roots in terms of 1C10content, dry wt., and the organoleptic qualities
of products consumed as vegetables. Photosynthetic effectiveness of leaves 
at low sun exposures, morpholog ies sui tan)te for intercropping, and the
 
speed of growth of the clone at a youn% age have also 
 been considered 
selection criterJ, in the presnent pru7geam. The methodology used to
 
e;.4idate these v-rious criteria 
isi cus;ec. (Full text) 

05143

31682 WOHO, O.A. 1987. Te agricultural developm, i.: projects (ADP) In

lDieria. In Holmes, J.C., ed. Improving food crop pi'oduction on small farms


in Africa. Rome, Food and Agriculturc Organization of the United Nations.
 
pp.171-177. En., Sum. En.
 

Cassava. Development. Technrdogy transfer. Seed. Root productivity. 
Pl'rketing. NigYeria. 

The objectives, organization, management, implementation, achievements, and 
constraints of the Nigerian agricultwal development projects are 
described; special reference is made to the Oyo North Agricultural
Development Project. Improved ca. ava planting material is mentionee as 1
of the minikit components distributed to participating farmer's. Yield 
improvements from 1983 to 1985 as a result of the project are shown for 
cassava and other crop comonents; for cassava, there was a 12 percent
increase from 1983 to 1984. In spite of the cassava production 
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improvements, a major constraint has been the excoss production for which
 
there are no markets. (CIAT)
 

0544
32084 POOKEIID, P. 1985. (An economic analysie of field crop production and crop substitution for cassava in Fakhon Raichasima Province). M.Sc.Thesis. Bangkok, Thailand, Kasetart University. 103p. Thai., Sum. Thai., 
En., 20 Ref. 

Casrsava. Costs. Income. Prices. Land use. 
Labor. Thailand.
 

Using a linear programmIng model, the costs and returns of cassava an!possible substitute crops for the Nakbon Ratchasima Province (Thailand)

were studied. The 
 area allocated to each substitute crop in order tomaximize returns to farmers was also determined. The following factors were taken into account: 3.358,737 rai (6.25 ral = 1 ha) of field crop

land; 32,412,480 man-days of household labor; max. 
1,566,700 rai for
 
cassava planting; min. 177,100 rai for red-hybrid sorghum pl nting; min.3400 rai for sung bean planting; min. 187,500 ral for maize planting, andmin. 7000 rai for kenaf planting. Price sensitivity of cassava, red hybrid

sorghum, and mung bean was then analyzed. It was found that the area
allocated to different field crops in Nakhon Hatchasima, computed from thebasis model, is as follows: 1,566,700 rai of cassava, 3400 rai of mung
bean, 177,100 rai of red-hybrid sorghum, 1,604,600 rai of maize, and 7000rai of !:enaf. ThL results also indicated that there was no labor problemin i hbly field crop production. The price sensitivity analysis showed
that when 
 the price of cassava was reduced to 0.41 Baht/kg (40 percent
reduction) maize uould be grown as a substitute of cassava and, in case
the price of red-hybrid sorghum increased to 3.29 Baht/kg (40 percent

increase) or that of mung bean to 7.70 Baht/kg 
 (10 percent increase), thenfarmers would grow the reap. crop at 1,417,100 rai. It was recommended
that the government allow the price of cassava to be adjusted by the marketmechanism. If the price of cassava decreecd o V.1 Babi/kg, farmers
would no longer grod cassava 
 but maize instead. Likewise, the government
should recommend farmers to grow red-hybrid so,-ghum and mung bean when theprice of both crops increased to 3.29 and 7.70 Babt/kg, resp. (AS
(extract)) 

0545
30838 PORTO, M.C.M. 1986. Reflexos da politics agricola na cultura da
manuioca no Brasil. (Considerations on Brazil's agricultural pclicyregarding cassava cultivation). Revista Brasileira do Mandioca 5(2):35-53.
Pt., 3un. Pt. , En. , 4 Ref., Il. [E1BRAPA, Centro Nacional de Pesquis de
Mandioca e Frutlicultura, Caixa Postal 077, 44.380 Cruz das Almas-BA,
 
Brasil] 

Cassava. Cassava programs. Production. Statistical data. Consumption.
Economics. Marketing. Maps. Brazil. 

The importance of cassava as a focd, forage, and industrial crop in Brazil
is analyzed with respect to the low priority it has been given comparedwith other industrial, energy, and export crops. Data on cassava root
production and acreage in Brazil during the past 40 yr were compared andyields were found 
to decrease, particularly after 1972. 
 The factors land,
credit, and market are considered; cassava has received less credit thanother food crops, such as rice, beans, and maize, or industrial/export 
crops, such as sugarcane and soybean. The markets are also limited since cassava roots are mainly destined for the flour market, which is currently
stable. 
 Likewise, the per capita availability of roots Is decreasing
(89.73 kg/person/yr in 1978 to 76.7 kg/peraon/yr in 1982). (S)
 

60
 



0546
 
30552 PUISADEE, K. 1982. (The tapioca starch markets and utilization in 

8
Thailand). Mag.Sc. Thesis. Bangkok, Thailand, Kasetsart University. 11 p.
 
Thai., Sum. En., Thai., 27 Ref., Ii. 

Cassava. Cassava starch. Consumption. Trade. Marketing. Industrialization. 
Uses. Statistical data. Food products. Economics. Prices. 1Tailand. 

The cassava starch industry in Thailand wasi studied as well an its local 
demand and the trend of export markets. Long a labor-intensive cottage 
industry., it has now developed into a modern labor-savi-ig industi along 
with new technology. Existing cassava starch processing car, be classified 
into 2 categories: old and new teehniques. In 1980, 125 cnasava starch 
factories were recorded. HO t cassava -tarch product.s are exported to 
Japan. USA, Taiwan, Singapore, and Hong Kong. Cassava starch in al:o ued 
an a major or suvplementary raw material in industri us. Evtimate:; in terms 
of parcentagc of the total domesntic consumption were a:; follows: MI0 
industry, 22.12 percent; paper iriustry, 15.58 percent; textile industry, 
9.37 percent; plywocxi industry, 0.99 perco.nt; focyJ industry, 27.34 percent;
 
and others about 8.91 percent. Th4! rest was used for direct human
 
consumption. The. total demand for cas: ava stareh is assumed to be equal to
 
the total production or equal to the sum of the total quantity exported and
 
the total quantity consuned domestio :'y. In 1980, export demand and 
domestic demand were about 59.62 and 40.29 '.,,, reap., of the total 
production. The total dome;tic demand can be diviod i .t- industrial 
demand (84.31 percent) and direct human consumption demand (15.69 percent). 
Thie results of' the price elasticities indicate that the elasticity of 
export demand with respect to export price (f.o.b. Bangkok) is -0.39C, the 
elasticity of domestic demand with r-spect to real wholesale price Js 
-0.339, the elasticity of industrial demand with respect to wholesale 
price is -0.298, which are all inelastic. 'Te elasticity of diract human 
consumption with respect to real who)essale price, however, is elastic and 
equal to -1.159. The future dovelorment of the cassnava starch industry 
greatly depends on new export markets and enhanced domestic use. (AS) 

05117 
30564 AIAHAJU,W.P. 1981 ,Di:kuid ubi jalar. (A discusion er cnu-s'a). 
Bul letin Peneliti an dan Pengembangan Teknologi Pangan 3(1 ):.( 9.-70, In. 

Cassava. Production. Jndonesiia. 

0548 
31691 SANABRIA P., H.E.; TRONCOSO S., M. 1982. Estado actual y perap.!ctivas 
del cultivo de la yuca en los Municiplo:s de Falan, Fresno y Mariquita 
(Tolima). (Present situation and prospects of cassava cultivation in the
 
municipalities of Falan, Fresno, and Mariquita (Tolima)). Teals Ing.Agr. 
Ibagu6, Colocubla, Uaiversidad del TolIma. 95p. E., Sum. Es., ii ... f. 

Cassava. On-farm research. Survey. Socioeconomic aspects. Farm size. 
Cultivation. Marketing. Incomes. Consumption. Prices. Cots. Distribution. 
Cultivars. Productivity. Laser. Statistical data. Colombia. 

A technical, economic, and social study was conducted of the present 
situation of oassa~a cultivation in the municipalities of Fresno, Falan and 
HariQuita (Tolima, Colombia) in order to design a developmental program 
adjusted to the crops prospects in the region. In this coffee-grwtng zone, 
cassava play.9 an important role in agricultural diversification .,1ace 
conditions are optimum for its cultivation. Cassava is grown in tie 
traditlonal fashion, without considering planting season, var,, 
phytosanitary practices, nor fertilization. Although no agronomic 
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practices are conducted, cassava is 
1st regarding income return; if
agronomic practices were performed, this profitability would be wuchhigher. A hindrance to reaching th l- objective i.' the lack of markets forthe product; cooperatives, wholesale provision markets, or indu -'ies thatpurchase the production at prices that give the crop a certain stoilityare nonexistent. Most of the production is sold on-farm to middlemen,avoiding the transportation of ca!3s,;ava to market 
thus 

places, which is expensiveand difficult due to the lack of good roads. Additionally, the selling ofthe production in marketplaces results in higher cost.: and therefore,profito arc substantially reduced. Farmers need more guarantees and creditfacilities. These zones are characterized for havng very youngpopulations, with an intermediate educational level. Host agriculturalactivJties are :miall-sciale. Pata available on land di:itribution ;how a highpercentage of' farmu of 20 ha and lens; thin; implies a low net benefit/farm.The prevailing land teracy sys-tem i., that of owners, but tenants andsettlers. also exist. Almot-t none of' tfiese farmers- t'along to socialorgardzation due to the deficivnt orarinJiation arnone themselves.
 
(A (extract)-CAT)
 

o54927638 "ANINT, .. II.; RIV1.., I..; DUQUE, M.C.; SEiRE, C. 19811. Food consumptionpatttarn! in Colombia-A ross sectional analy ,a,ef the DANE DRI 1981hourehold ,urviy. In Centre internacional de Agricultura Tropical. Trendsin CIAT Ciramoditiesn. Call, Colomlbia, Internal Document Economics 1.9.
 
pp.31-63. Fi., 8 Hof.
 

Cassava. Con!:umpticn. Income. Ecortciici. Human nutrition. Statistical data.
Col om bia. 

Quantitative Infor.iatior oeen ocm , ccnaumption of diferent foods (amongthem cassva is resented by rci:ion, urban ot, rural sector, and incomestrata in term; of' physiral amounts, contribution to protein and caloriesupply. and expendi tureirhare. The tudy was based on a cross sectionalsurvs: of 9000 hou:ahor ld undertaken by the Depto. Nacional Jo Planeaci6nand the Vepto. Admlnistratiw) Nacional de Estadistica during the lasttrimester of' 1981. Data are also included on the estimation of income,price and cross-price elanticities various types of foodsfor' of particularrelevarree to C]AT res uarcih by income strata. (C]AT) 

25789 SFlGUY, L. ; DOUZINAC, S. 19[0. Une d6marche exptrimentaled'Llaboration de syntemes de production utilinables par' les petits payrans(1l6gion du Cocas au Maranlao, rA'i11). (Expf Pimental p-ocedure to wosk outproduction systems for' "small farriers (Cocais tgionof Maranhao, Brazi.).Paris, France, Institut do fiecierches )rr-ronr ' ues Tropicales et desCultures Vivrieres. 50p. F , Ss. Fr., I. 

Cassava. Cassava programs. Oa-farm research. FRotational crops. dice.Technology transfer. Technology evalL tiOn. Socicconcmic aspects.Mechanization. Land preparation. Economics. Cultivars. Herbicides. Root 
productivity. Brazil.
 

Research strategies were designed to provide in the short term alte-nativeproduction systemn for' carall farmers in Cocals (Maranhao, Brazil); cassavawas 
included as a rotational crop and 
as an associated syst ematized crop.
Both farmers and researchcr:3 participated in the design. Of the 2production systems; compared, the 1st was devoted tc improve normechanizedagriculture with a min. of Investment in production media, and the 2nd,more advanced, involved little manual mechanization associated withmechanized land preparation. Each model inciudes a major componentinvolvinv agroeconumical aspects of production fagroclimatic factors, 
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cropping schedules, production costs, net balance, and workday appraisal)
and support satellites in which the problems detected in the central 
component are adjusted (var. breeding, fortilization, and crop pr'otection).
Among significant rue'.ult.s obtained, the following alternatives are 
highlighted: normieehanized ca:rroava cultivation ul ng traditional var. but 
no fertilizer or herbicide appjlication; mechanized can:oava cultivation;
mechanized cw:a va cultivation with min. tillage, uni of L-ditlonal var., 
no lerti IIzation, and biezl cld(' op'l cation; cai:v;ai it:riol.-..clanrlzed
 
aocsciiated vyntematized croring: with a:c of in.provcd var. and
 
fertilizer:, ad and of
Ipplicatiolhrcrti(edec;; and ca:.;;ava inr norroecjhailzed

11LVoeiatud -;y:Atcnati"zcd C'01ir', I ca
with U:; Of'iiLrOVtd ar'.,no
 
Certilii-ation, ard hri lidt i'ip'liction. 'li. 
 ModA profitailbe 1ractlce from 
tibe viewpcint o' ';,. calIrcira] wi: l'ound to b' ;i pu' culture 
(Iorzeeiiairrzc (,Ir'. itlianr;ed). Var. iR#,ra';, ! ; 'o wzr; ut anding, with
 
yiN do 
Of 30 t/hlit,Without I 1 ,ljt.No l alic or'( a'::;rIvilto 1;Or I
 
felt i 'ziatioi ob, vrvtd in t(- 1c-t Fil"ly,
l wac:; ( yr. '. r( :1,"lic'" appl cation 
o f'luLT,.tu l n lg/Ni etiwye iay. t..'cfc i.). i;)t''1. (CI AT) 

1 lI 1 , l.P. 19 6%,. 'I'h,!i'ii . f,the !ril, l f ir '.i'i . t i 1 crop'l 
I'rUda(Ltioi, J .i'1a,.irzAt a. it l tIe :, ,I. C. , Ud. -i1roVifigfood croi produc tion on :xil I far::, In . Fo a[,dArticul tur. (Iriin zatii oi rof tie11 Ai'r 4(-; Fianr., 


Urittud Na t.Iowli. pp .1 (,-I . El ., 'tn . En., 18 hul '.
 

(Ca:;:i'Vi;. Frod uct.(,it. Itr'vo.it i v; ty. .';iri; rmlng:;yit.em:. :cl oeccr(cier U ;c eeto.
 
Itati:,tj al iC;a. (';ic:;;Iva Ai'ic; a; mr ;lie vicr . t oio yciiciluo titn Joa.
. u 

"'enzrd it.
 

The :Bal I t';i'ril ri :a'ct i a, whi(nioF' 'erarni ecl t fcut'cr 8G p 'lnt of the
 
totiil food (00p-1 pr'odtuct, ti orl1ipl'oX. i percen(!nt oirtlt totail land areal is
 
der'criilvd. 'ajor productin c(iOn:;tl'Oinit arvlO ideliC1tf'jd ini.dfuture
 
irrprCvttlrit rtr<';;tc i r''(ir 
 lded fot' the :eCtor. ('aC;:;avi i:.
 
ide liled or 1 of' tie major 
 foed vcra:; grown by th :o] 1 lal ring sector.
 
CAMI arD onotny ciJI u- ALi najoil i re :;peei 'i aoI i ogi ca I1'act or.,;I imit ng
I 

cas!rivai produeticlt, ill additioil to otheur which apply to all c'rop:;:iluh an
 
urreti bJe atrid/or pool, raill di:trlbit-,orl, lI'ailu e ('of al''rmerv to adapt
 
to changito,'coirorurntert'l condition:i',t(lto adopt lily technologies, low, 
I ricev, lack of r'rigtiorl faevlt,3, ilfrlfcnt. zo.lection iruitable
 
Var. , larget pob;lilr'vcrt lcv'r:, poor 2eal'i'ii-c.Nt(ent;ir-lxui r lnkag L;e,
1' ol-faI 
poor ,Xtew;iol; ad poor :up(ly 
of inputz. (CfAT) 

315119 TES"TAIT, A. 198,". ,:;t roiut) r, :+ori-ilIc aux c'rtal1 ccrme la 
sauvager'e :t a ia i i.vJl1: (Are! to cer'eil: a: :3avageryatirion. tube'rs Is to 
clvilization?) . JouI'nal Agriculture Tradiltionnel eoeeCac ilotanlque 
Appllqu(6e 29(3-10):3149-31'A. Fr'. , Sum r.Fr. Fri., 11 Pef. 

Ca-;nava. Econronlc:i. ,LoeirCO(Cii o;;cctr. Cultivaltion. Storage.
 
l1evelolne nt.
 

'll' iea10nor; oi' ;oct] I irlcqUalitleL0, cla'inre; , ard the State, oboe, ved among 
cultivatot, of'cer'eal and riot among cIltivittol./ of tuter' crops, were 

nven tFated, ard a hypothesi: rralned In relation to hunters-gatherera was 
tented. 'Iii:; hypothiei;J anr:ertod that ifrteniye food otorage in one of the 
maln bases for' the deve]opment of noelial in(qualities. (CIAT) 

0553 
31655 TOiI M., J.C. 19718. Suggested guidellnes for' conductifn regional
trials. In Dilnguez, C., (co1. intennive Training Course on Renearch for 
Cansava Production, Call, Colotubl r, 1978. Paper; prenented. Call, Colombia, 
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Centro Internacional ue Agricultural Tropical. v.Ipp.389-407. En., 4 Ref. 
Tambi6n en Espahol. 

Cassava. On-farm research. Field experiments. Technology evaluation.
 
Planting. Harvesting. 
 Timing. Seed. Spacing. Land preparation. Weeding.
Insect control. Bit-eases and pathogens. Injurious inrectts. Injurious mites. 
Dry matter. Starch content. Cultivarn:. Selection. Colcibia. 

A complete set of guidelien:; i:: provided for conducting cassava regional
trials. In addition to general guldelline on site selecton, exptl, design,
planting and harvv;tin igtm,-, and other:;, specific recomerriations are
 
given on technolojLy to te used for the different agroninic practices

r'equi red, data colltection, di:ea::e, and Ist damage evaluations, trial
 
methodology, and :;trategie:s 
 for so) ecttng prcmi:;i ng var. (CIAT) See also 
0398 0446 01147 01170610480 0131 0523 0525 0526 0566 0575 0578 

KOO OTHER ASSOCIATED COMMODIE.'. 

KO1 Rotational Scheme:, and Intereropping 

0554
 
31656 CAETANO, L.F.; SILVEIRA, A.J. DA; VIEIRA, C.; CARDOSO, A.A.; TELES,

F.F.F. 19814. Comportamento de oultivares de mandioca e de feijao em plantio
consorciado. (Performance of ca:ava and bean cultivars in associated
 
cropping). fitvi.s;ta Ceres 31(171):120-135. Pt., Sum. Pt., 
 En., 15 Ref., Il. 
[Central de Expri1 rt0ta0ao e Pes quJias de Linharea, 29.00 Linhares-ES, 
Dra:M 1 

Cat:;ava. Intereroppirig. ean;. Planting. Spalng. Root productivity. Plant
 
height. St ems-. Foliaje. tcots;. Dry matter. Plant development. Harvest
 
index. Cultivar:n. Pr';::l.
 

A caarnva/Loan a;.sociated cropping tril was carried out in Coimbra (Minas

Cerais, Pra il) u:ing a (3 
 x 2 x 2) + 2 factorial: 1, 2, and 3 rows of
 
teans planted between th!e ca:;:ava rows; 2 bean cv. (Negrito 897 and Preto
 
Sessenta Dia; 53) and 2 cos n:ava cv. (Dranca de Santa Catarina and 
 Iracema) 
were used in additio. to 2 treatments (cassava cv. in sole cropping). Bean 
cv. were also planted at; sole crops, but in separated plots. Cassava was
 
spaced at 1.40 a 
 k.tween rows and 0.40 between plants within the eows.
 
Bean iplantlng den:;ity was 15 seeds/n. Riean cv. Preto Sessenta 
Dias 53 was 
harvested 65 days- after planting, wl s cv. Negrito 897 was harvested at

90 (lays and ca:;;ava at 9 mo. The re "',i of cassava 
 root production,

caused by boan cv., aver'aed 25.1, 3,.c . aod 148.2 percent with 1, 2, and 3
 
bean rows, reap. Bean yield increased from 17.3 to 37.9 percent with
 
increasing no. of rows, reap. Cv. 
 Prto Ses:rsnta Dias 53 yielded less and
 
competed less with cas:;ava, po;sibly due to its early maturity and low
 
plant height. Cassava/beans associated 
 cropping was efficient, giving LERs
 
above unity. (AS)
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30840 CERETTA, C.A.; SILVA, P.R.F. DA 
1986. Siatemas de cultivo de 
mandioca. 2. Consorciada com girassol. (Cassava cropping systems. 2. 
Intercropping with sun'lower). Reviata Brasileira de Mandioca 5(2):65-81.
Pt., Sum. Pt., En., 38 Ref., 11. [EHPASC-CPPP, Caixa Postal 151, 89.800
 
Chapec6-SC, Brasill]
 

Cassava. Intercropning. Suf'lower. Monocropping. Spacing. Root 
productivity. F, < yr. Harvcst index. Land use. Plant height. Timing. 
Brazil.
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To evaluate the efficiency of different cassiava-sunf'lower intercropping 
systems, a field expt. was conducted during, the 1984/85 crop year' in Gualba 
(Rio Grande do Sul, [razil). The system: were: sunflower Iol e cropping 
(0.7 x 0.285 m) (a); car;,ava :;ole cropping, vpaced at 1.2 x 0.6 im (b); 2.0 
x 0.6 x 0.6 im (c), and 2.8 x 0.6 x 0.6 a (d); ca: sava/aunfIower.
 
intercropping with I (e), 2 (f) , and 3 (g) row:3 cf nunflower planted
 
between ca:ss ava row: :cori at the :;;me :;paeings of syntem (b), (c), and (d), 
rea ). The decrearse' in :suni'lower, grain yield in the inter'eropping system 
varied from 25 to 38 plreent, in relation to aunfiower sole cropping due to 
ca:sitivs cm.iiititian, reduced dn:itty, and diffl'ent. plant arrangements. On 

root, a;,1'!rlai part yieldn 

interc'opjJll . 4i9 arid 110 p'(e::It, , relation 


iV., ca l':'avo rd in the catu;ava/,unflower 
:ystem rd cvei:vad renp. Il to 

oas:'ava nole Cropping, du' to :uriif' c(tnieCtitiori. Tei L.i were 1.28, 
1.16, ano 1.19 for the ca:; ava,/sur'lower ritr'cr'opping (yetns (f'),Ic), 

and (F,), reap. itesil inilc'att' that srlnflower was; the dosiniant crop in
 

the irnter,':c'l'inF :y:tem. (AS) 

055( 
, H'UP.d.. IKiEi.d, J . E.G. 19167. of ca;:a v introductionE."'f'!et aaI 


t Jri- (i'1 rtil'oop ltn:h (Ahstract ). In Terry, E. .; Akoroda,
lt( mai y 
P.G.; Atr :, 0.1'., c(h1. 'T'i,.rr!t 1 yl)oii .ia of the International Society 
Ion mii'al Hot, Crirpol-Alit .,itrarrthi, 3d, Owerri , ltg(er'ia, 1986. Tropical 
rioot cvopr ; root crop'; and th Afr'ican f'ocd i'1:a: rPocediNg :. Otawila,
 
Calliada, lnrterr2;t l V* I Centr'e.
itol Ia e rojmerit :'ua:r'02l p.34. En. 

(.1or of' "l'oil,0l Age tell tlr:, 

IHad;in, i 1
 

3] r ter'u ra ! Irint.. P. .0. 5t0 , Cyo Road, 

Can:i.,V . lltri ;Zopljing. P:1::o-.ilaotnp. TiinIg. Niperis. Zal e. 

i' l ntlrl, :1:;iava Oxile;Tire tm! IO for'( is f e hoUver', maizoe Must be 
planterd within riar'rw tin:, : i,0 to iaxIlii:'e biol ogical yield. In a 
eiaf;jva/mraIzf intto'oop, zi,a:tov: e:.taL]i'l i1 tiilOrt throuf1h maize may be limited 

a;iiti riait. the 

rirosirVa plzirtlnig timie, O1:IaVt l: ii:ntitlird through maize In 2
 
eriv l'0127.orfit,; il Ni geria ind Zair . Vart, efficient land urre was attained
 

by :llhidirn ag ( irly ce:;ia t.jorn of To determine flexibility of 

with ci;t;avt/maizu inter'oropping r'eihirdlests of the time of cassoava 
introduction. Early introduction (planting on the same day to 5-8 wk.
 
delay) r'esrilted in ir ran: ova yield reduction. The limits to cassava
 
Intrioduction time ap~ear' to be related the duration of rainfall.
to Maize
 
yield wa: riot affected by the ca:;,;ava var. or the date of cassava
 
introduction. (Wll teoxt)
 

0557 
31685 IlSitEil, U.M. 1987. On-farm research with coimplex mixed and multiple 
cropping patterns. In Holmes, J.C., ed. Improving food crop production on 
.mall farms in iffrica. Rome, Food and Agriculture Organization of the
 
United Nations. pp.233-239. Er. , Sum. En. , 6 Ref., Ii.
 

Cassava. On-farm research. Cuitivation nyvtems. Relay cropping. Maize. 
Spacing. Africa. Nigrria. 

Four techiques are described which have been found u:reful for on-farm 
research with the complex cropping patterns of West Africa. Ideas are 
offered on how to identify, describe, nalyze, and improve cropping 
patterns. Example diagrams of cropping patterns including cassava are 
given on how to illustrate crop relationships in time and space. An example 
of a step-wise design of an on-farm trial using fertilization and improved 
var. in the maize/cassava relay cropping pattern is presented. (CIAT) 
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32219 IKEORGU, J. E.G.; ODUR0S1E, S.0. 1987. Increasing the productivity of
cassava-maize intercrops with groundnuts (Apioa hypogea) (Abstract). In
Tcrr,, E. R. ; Akoroda, M.0. ; Arene, O.B., eds. Triennial Symposium of the
International Society for Tropical Root Crops-Africa Branch, 3d, Owerri,
Nigeria, 1986. Tropical root crop:,; root crop, and the African food crisis:
proceedings. Ottawa, Canada, International Development Research Centre. 
p.34. En. [National Root Crops Research Inst., Usudike, P.M.B. 7006,
 
Umuahia, Nigeria]
 

Cassava. Jntercropi rig. Maize. G:oundriat. Planting. Spacing. Nigeria. 

Studies were In!tlated in 1983 to i nvesti gate the effects of ir ercropping 
cassava, maize, and groundnuts in a low fertility soil on the yield of the 
component species, the grossl economic r~turns, and the total productivity
of the land. Where the Toundnut population did not exceed 100,000
plants/ha, eassava/malze and eassava/groundnut intercrops yielded as much 
cas.ava root as did cassava alone. Cansava root yield decreased by 20
 
percent in a css',iava/maize/gro(undnut intercrop where 
 the groundnut
population was- equal to or greater, than 100,000 plants/ha. The low maize 
yield; in mixed cropping systems were attributed to the 50 percent of sole 
crop population used. The yield of rinize grain/plant did not differ

between cropping systems. Groundnut populations of 50,00 and 200,000

plants /h:a cau'ed significantly low 
 pod yields of 67 arid 78 percent, reap.,
when intereropped with cas.mava/maize. The corresponding reduction in 
groundnut yield at 100,000 plants/ha wa.3 only 10 percent. This study

indicated that a casiava/maize/groundnut intercrop is 
 more productive than
cassava/malzu or cas sava/groundriut ntererops;, provided the groundnut

population in lesn than 100,000 plants/ha. (Full text)
 

0559
32065 INTERNATIONAL INICE RESEARCH INS;TI1UTE. 1985. Cropping systems. In
International Rice Research Ins3titute. international Upland Rice inIndonesia, 1985. Nonitorlng tour. Report. Manila, Philippines, pp.19-20.
 
En., Il.
 

Cassava. Intercropping. Groundnut. Cowpea. Rice. Sumatra. 

A new cropping patte:rn recently introduced in the poor, cid soils and wet

climate of Lampung, Suatra, 1, described. First maize is planted in Oct.

(beginning of tie wet seas-on) and 2 wk. 
 later upland rice; cassava is, then
planted I mo. later (Nov.) between raize plants- in every other row of maize 
(400 x 50 cm spacing). After riceo is harvested, peanut,; are planted, andafter peanuts,, cowpea on' ricebean. Tb, Introduced cropping pattern is
illustrated i rainfall mo. historam and has given high, stable yieldsa x 
and increased 3 times farmer profits. (CIAT) 

0560
 
32082 KLINTONG, S. 1985. (Nutrient content 
of Eucalyptus camaldulensis 
Dehnh. and agricultt-al cr'ps planted in agroforestry system). M.Sc.
Th:i.. Bangkok, Thailand, Kaset-art University. 91p. Thai., Sum. Thai., 
En. 53 Ref.
 

Cassava. Intercropping. Eucalyptus. Forestry. Canopy. Leaves. oots. 
Mineral content. P. N. Ca. Mg. K. Biomass production. Nutrient I 
s. 
Thailand. 

Twenty-four sample agroforestry plots (20 x 20 square meters in size) were
temporarily set up in Srisakael Province (Thailand) using treatments with 4 
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replications. I'rcalyptus caraiduleri was the primary crop and 6 crops
(upland rice, maize, murig bean, groundnut,, I:enaf, cassava) as treatments. 
Soil analysis indicated that the aoJli were acidic aid I nfertile
 
(0.93-1.58 percent OM, 0.3-0.8 percent 
 N, 0.3- 18.0 pr P, and 41-211 ppml K).
Soil Ca and Il level-, terded to be rc.atively highi. In general, surface 
soil (0-15 cmr) waz: move fertile than the ,ubz oil (15-30 em). Except for P,
nutrient coneri. were found highly iignlficant for both different parts of 
the rame crop and di fere!rt. crops of taech pl ;nt ecriponent. highier' nutr'ient 
caein. were observed in aerid parts emuiared with the resp. root sys;tems.
For cass.navL, leaf cone. were higher than nte.l eowri., which ili turn were 
hirher than root cohien. N cohen. was, highier thanl Ca which wil; higher than 
Mp. and K; P concr. war; the lowest. O1' the intel'eops',, flunt tan contained 
tile max. percentages of' theti S elerrenit: (21. 347), followed by groundnut,

kenaf, maize, ar,:;ava, and upland ricc (19.811 , ;?.02, 
 11 .112 , 11 .21, and
 
'/.90, reap.). 
 Max. total hlemasa wa:. recorded for ea:;siiva ( ill07 kgrail 
f'd I owed by upI ald r'ice, mnurig tcar, maize, l'roundnut, ard kenaf (6C6, 600, 
176, 3311 , ana 172 kg/rai , rea). ). Nutt ent. lte: due to harve;tin 9f
 
caih croep: , et Iiated ir s, thetr-
 il era':: and nutJet conon. , ::hcwed that 
the ameun.a of, thesre 1 e mrlit le t a ''re 11.83, 1C.75, . 5.1, 5.89, 3 .16,
 
arid 1.15 kg/rai for cat ova, Cvoundnu t , nl| a aId ricf, 
 maize, and 
kerwif, rep3. Calh vrop!; r'eccmrenided on the! ci a of belnefit:cowt ratio
 
Were upland rice, I'ollmoed 
 Iy muneg t*ir, gromidnit, calz:ssvii, laize, and
 

kleraf. (AS (e:xtraet))
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32207 LE]NF.Pi, P.P. 1988. Pr'oyUCto de :sl1mtna d( yuea en franjan; en Berin, 
Africa Occidental. i t'rip ras::aya planting, project in Ievri, West Africa). 
Yuca Boletin Informative 12(1):12-13. E., I1. 

Ca;ssava. Ciiltivatiori sytem, 3erdn. 

A project to pZ11nt Carit;av;! In l tel;Iti' t'ip a with LeuearI i cecephala
 
or Cajanrus Cajan ill Prlin i. i'siefly deterld. The project 
 ii ma, at
 
developilrig Crop manraigement 
 pra'cti: ( that piovide mulch for the cr'op, 

,
str'ess, )rokvid( nutrients, arid control 

weued:;. (CIAT) 

r :elsev( aol UImoiture, reduce: WAter' 

30835 IIATTU'0, P.L.p. I'P; SOUZA, A. PA S.; CALIPS, h.C. 19b6. Cultivo
 
connorcado 
 d& o;rirdioco er:r caUld. (Carisava intercr'opped with ccwpea). 

Iirai ,ivativy a ] dU Iardioca 5(2):"-11. Pt., Sum. Pt., Eri., 5 Pe.
 
[EMtRAPA-Centro Neiorial (i! te:'quina de Handioca 
 e Frutlciultwt a, Caixa
 
Postal 007, 414.380, Cpuz d1: l t,-PA, Ir:rs.li
 

Cansava. lriterreo'irn. C(rva"i. pacinp. hoot productivity. "tarch
 
productivity. Brazil.
 

To Jncr'easea far'mer a:.e , ;. S;atal arr'an meit a of naysava (cv. BGM
 
116) inter'cr'oipedi with icpeia (cv. Piti ha) werle tested during 
 1982-83 at 
Estacao Exptl. de .ruticull tura Tropical In Corievicao do Almida (Bahia,
Brazil ). A randmAlzed tIock de:ig wa:s u:ed and treatments conidsted of 
cassava pl anted in doultie row.1 spaced at 2.0, 2.5. arid 3.0 m, lnter'cr'opped 
with 11, 5-, and 6 rows-A eif'ecwpea, reaps|). Carlsava planted iri double roW; aind 
in ter'cropped withil 2 cowpea cropS Ilr :ub:srQuel i ytars had high er, yieldi than 
when, initereropled In :ingle rowsn (1.0 x 0.6 m) . The bent spatial
air'angemerfts for ca:l:raiv root yield were 2.0 x 0.5 x 0.5 m arid 2.0 x 0.7 x 
0.7 m withI rcws of' copea. Berst results for' ccwpea were obtained in 
per'te crops and when inter-cropped with cassava spaced at 2.0 x 0.6 x 0.6 m,
2.0 x 0.5 x 0.5 a, and 2.0 x 0.7 x 0.7 m with i rows between the double 
rown. (AS) 
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o563 
30438 WBA, C.A. 1985. 1nteveoloppi ng ca.;: avi (Mailhot enCuiento Crantz) and 
cowpea (Vigna ungul cul ata (L. ) Walp. ) at di felent plriting pattc-nnla in
 
South-Weodotern Ni Feria. 
 D.iSe. Agr,. The.-I :;. He1Ir I, W,:lt (errmany , In.titute
 
of Crop Science. 
Techm cal UnI vetoi ty Bevil n. 132p. Fn.,1 n. En. , De. , 77 
Rief. , I1. 

Can--nva. Jnt ervr'opl2i n. Cowpli)(. Plaetin '. 1!jpoc'l.Crow ti. Plot. height.
hoot piodutlvity, Idill alrtea.hoot:;. Icy matter. lii ;l, 

Thv'ev 
ield (xpt., I:I:.:;;-nvja wetv cal'ed out at theor , ". cr-oppilog 

Inteli'eatioil Unit.uiitute of T,,ptoai Agricul tue 
 In Ibalan, Nigecia, Ir'om 
IPec. 1981 to Nov. 198; dur 1in0 major', v 
Branchin14a:;:;cvii ar. l, AY'i wa: intzotlappel (ithel' with the
 
determinlite cowpec val. 


t( dcy, and minori'ley eaniona. 

Tv 36 o1 with Oihl indetO-rln1 1te cowpea Val. TVx
,'940l-01F at. diIfl',:t, j aht]n pattel n:i: within '.1,,alttfinat, ,1nda', 
alei'llate dou)( "o 11]od 1 C0).. t of, iuca:iav ald cowpta at ]0,000 and
 
50,000 pla nt:/hal, We I.:lr:ted a., voiti-ol. Cowpl:a Vitt'. complete

thouI' ]iiI eyc : it; 1, 
 1ot ou.u whilel the ea: :iivi: ViVall. cnl2rally become., 
d(ue fol. harve/lt i:;fon 1E [no. altel' tlant-trlg. 'ht- e ,: 001 of' the dl ferent 
planti 0F pattelvi:; oil tht- (cC( lt,lit 1 0ep alld ti1 ,: |tit:Ill tit! I ntercrop
 

L::aitvai Vill,-;iiln the cdv [)-.;l oitii of'
(l(.l (cilpetit tihe 01)ily gi'owth phtloo;e 
Wet: duti-l' il'(d. [)ivin, thtittr-l'oppihni pe led, ilntial h211Ve1tilig 
olvd ob:oivat ion dzt e: Woo, i(ho:It:1I1u;)1[14 ih cth t)-tWt) ilt:3iC pdO a
 
crittria. P t I tie c(WIo0i hil'Vutt, 
 i)lll,]
1 ri dit to WoI'1: ti at 1-mo.
 
IllitelVil:). Ii ia di tioni tud ,1, "I lv li , lit lvr cX Wit:hs
o -!, t i 2to lt t. t lip 
ill which c:owl. l:nt ' %-d 23,w011 l,:1.., it 35, 115, 60, 80, ;nd 90 dayn
iftiel pli'ItIlni 
 . Ih(- vxpt. W,:, i-votJed ilt 90 day:;. lic:nil|.:: irldicated
 
Ihot 4TOWtih a 
 ylt:l(! W,-l:I1)11011)nced by wtthel codlItionll:, e;ptcially Hiti 
WatL' live time. Appaiftntly, hi il aid llfill Wa: move colducivi: fo- the
 
vigo1'ou: ow121ii alid tiht.
.i:cti ):Oliteql I ll C tiifll c( MOI't Ltlppl-U::.'Iiol of'
 
2itno:]iva. 'I-lhl, viu tioll
t(h tI' ca.':;avittotal I)I yltid wiil ielated to the lone 
plrnting dJitlince::. tliidei ol.InMUowteri 1t--,i1C, COcllpetition fayc tile
ZiboVet;ltollid grCWth i'lO:tUIl'Ce: , li0:lLillibly light, wa: Iiltor l:rotouiced. But,
under limit.td wiiter :;upiply, the t,et.itoii ifor, watev Wan: promirient: cowp>a 
tied it:; de:p ilrid Voot vxtoeni:ivvynttcn to t.xplor-e efLectively tile
 
avoilah . |;el il oi:,ul,11 t.o tio! do of
itI ill. ca:;:,Vo . After, cewpea hal'ventA 
the aibility )Oi'0V 0 tOf(P:i;: o LVI:e1u00112 2arly gitwth comnpetition depended on 
the UXlht of tei gl-(Xo th :ilpIA-lo:11011, It :tullellrd earlhiCr. In addition, It 
appecired that. > . -icwth vJji4or1in alttl'at.t dtilb iPOtWinel'pplngdouble 

detc-intild Wilther ti14: loot y:torLM:; 
 o t h i 17c'oi irtlltaCted effectively or 
riot. lhit:,ill tliii- deteiirelad whether 1iltvl re(opping wail; neficial o1 
not. .he1000 till ':cl;hiiflt-ted entoo-:IV:, mtolilpOyield: finalroot at 

ha ivent . oi, o1' tii,:method:) of y ield aoeeen: 00ecmedet to love
 
oati:factovily ildic:ated yield iivantitOge of 
tie llltelclroppi 1i. A
 
Comibiniation of, r'(I nVclitmod(1l:; lp, 
 thel'I:efoe, tL;ellticl foc th Conclusive
 
yield advaritat to L:o ideotilied. (AS (exti-act.))
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31657 t-ENIOZ A, T.C. 1986. Ligjit inltulretption arnd total bloma.:s pr'oductivlty 
in ::uulCillveo' ilt.lo:roppiFri. liii plle Journal of Crop Science
 
11(3) :181-187. Fui. 16 lie.,
I"n., En., I1. [Dept. of Agronomy, College of 
Agricultre, Urdv. of' tih: Phil ippinen-, Lo:; tafioo, College, Laguna, 
t'hi 1 Ippine:] 

Cassava. lrltoi-lcop.ir ,. 13u1-to:anv. Fer tilization. P. Liht.N. K. Spacing. 
Productivity. IPhl lippilito. 

In thi; study involving :)gaoran 3nteoeizropped with soybean, mung bean, 
peanut, riize, vweetpotato, and ca:o;ava, the obervation that 
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intercropping leads to significantly higher total productivity was found to 
be true only under the two following conditions. Firstly, computed on a 
per month basis, the LtMproductivity was only higher during the full growth 
duration of the Intercrop. This was attributed to the slow gr wth feature 
of sugarcatle witin th, Ist 2-3 mc. The early built-up of LAI due to tLe 
faster gi.orth of inLercropa shortened considerably the t- ;c for tue crop 
caropies to intercept incoming radiation. Secondly, e'yen i.icoLipatible 
interor.p ecnt.inations, greater bicrav productivity wan only true under 
low to av. fertilizer and cultivation input application for :ugareane but 
rot. in the medium highi to hi hi level of input application. (iS) 

316'3 PRIMtZ A., F. 19L7. Influencia del nr!ero de tallon y de la disnancia 
de ziembra entre lanta:- de yuca, ITCre (1 r'erdimientoain asocio con maiz. 
(Influence of s;term aiLvi r and plantin' di:stance of cas.toava (r yields in 
associated i:r'a.ig with maize). Ti :ir lng.Agr. Palmira, Colombia, 
Univerni dad tunA(!oeal &! Colombia. 143Ip. F;., lurni. Es., En., t3 ief., I. 

Casn'ava. Int:rcrupil Ig. Mize. Monocruppig. Stern. Elianting. Spacing. Doot 
productivity. L,!:ilf Plant Harvest lC.ICIlIavea. heiight. Andex. . 

The effect of the io. of ca:sava slems on yield.- when grown in association 
with maui - , in difl'f-rent clpatiat arrangemian, was studied at CIAT-Palmire. 
Ceasnia var. 'MC-4O0 and maize hy trid H-211 were used. Th:ee ex tl. factors 
wre studied ca:n:ava planting dirtan e (0.5, 1. , and 1.2 m); cropping 
system (sole enepipf,..i' and in iansociation); ava no. of ca. ; va stems (free 
'rowth, 2 and 1). A plit plot desi gn with 11 replicates wa: u!,ed, and leaf 
area and plant height were menasred monthly for both maize and cassava; 
crop yJeld: we re! en;'4matd at har vet The reauctien in the no. of cassava 
.temfs redie cavava ytleda, although not -significantly. Planting 
di;tirce affected ca ,ava yields differently inroth cropping systems: in 
monocropjed can:;ava hities t y elcliwere obtained at the -losest planting 
ditstance (0.8 m), wheresn; in anWociati 'iith maize highest cassa/a yields 
were obtaind at the inter:nedlate diitancu (1.0 r), protably due to the 
different leaf area develoineit patterna io, each tj.tem. C:anoava plants in 
asociation had tCreattr leaf area devclopment thar, conc ropped plants, and 
therefore the cc(,ipetition betwceen plant: warI greater and greater interplant 
distarc(, were required for increacud yields. r,ootrot was significantly 
reduced in thos;e tr'e:atmunts in which the no. of stems was; reduced to 1. 
Maize leaf' ara, tlant height, arind yield were ot -ignlificantly affected oy 
the oorpetitlor due to cavnsava when both snecles were intercropped. The 
LEt/LEE values of as:sociated cropping sytems were always above 1. (AS 
(extract)-1,CAT) 

0566 

316 6 NidINGOTI, N.J.K. 1987. Objectives and acJiievements of on-farr. 
demorstritiona and trialr, of improved production technolog, of field crops 
in Eastern and Northern Uganda. In }fclies, d.C., ed. Imp,'oving food crop 
production on call farms in Africa. Rome, Food and Agriculture 
Organizatioi of the United Nations. pp.282-2 8 8 

. En., Sum. En., 6 Ref. 

Ca.canva. On-farm research. Technoloey evaluation. Intercropping. Cowpea. 
Groui;dnut. Pianting. Ug'nda,. 

The onjectives or" the Adaptive Researeh Program in Eastern and Northern 
Uganda are presented, as well as r's:iilts of' the 1986 trials conducted at 
different sites. In the rac.-sava/cowpca-groundnut intercropping trial in 
Oburin, Akoboi, arid Kaod, broadcast planting of tre grain legume 
(traditional method) wa compared with -ow planting (improved method). 
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While cassava yield results cre pending, row planting of grain legumes morethan doubled the yield of the broadcast-scwn plots. M-lmsurements of cassava plant height indicated, however, ta'tt row planting with ecowpeas tnparticular reduced cassava growth more than broadcast sowing. The results 
so far indicate that row swing will be more profitable than broadcast
sowing. The cn-farm trial program for 1987 is briefly described in whicn a 
cassava plant population density trial will be conducted. (CIAT) 

0567
31644 NURE9A S., M. 1980. Evaluaci6n de sistemas de Lultivos m6ltiples eintercalados en maiz, arroz, soya y yuca en Tingo Maria. (Evaluation of
multiple cropping and intereropping systemj with maize, 
 rice, soybeans, and cassava in Tinge Maria). Avances en Investigaci6n no.4:1-19. Es., 3 Ref. 

Cassava. Intarcrop nig. Maize. Rice. Beans. Monocropping. P'anting. Root 
productivity. Harvesting. Timing. Peru.
 

The effects of the associated cropping systams used 
by farmaers of the Tingo
Parla region (Peru) on the yelds f the component crops (among them

cassava) in expt. 
 planted in JuJy 1977 at the Tulumayo Exptl. Station werestudied. Seven cropping sy-3ten treatments wore inveatigated, 3 of which
included cassava Lavar. Negra: maize/rice/ca.ssava/beans and
nmaize/beans/ca:;sava/rice in association, and nonocropped cassava. Threedifferent mmnoeropped carsava planting systems were also studied, namely,
on the flat, on ridges and in mounds. No significant differences in fresh
imoot yields were observed between the traditional planting system on the
flat (28.6 t/ha) and planting on ridges cr in wounds (31.3 and 35.3 t/ha,

resp.). No statistically significani differences 
viere found between rotyields of the 3 cropping bystems maize, beans/cassava/rice yielded 31.55
 
t/ha followed by mcnocropped ca.;sava with 28.83 t/ha and
maize/ricc/casn~vs/bans 
 with 21.145 t/ha. Of the 7 systems, these 3 were

the most productive and eff! 
 ent: however, planting 1 of either
association would alloy farmers to obta, n other, crops for consumption andadditional income hefore harvesting cassava me.(9 growth cycle). (CIAT) 

30815 SAJISE JUNIOR, G.E. 1)83. 
0568 
Effect of intereronping and ti!Jage


practices on crop producti .!ty and 
 soil conservation. M.Sc. Thesis.

College, Laguna, University of the Philippines at Los BaBos. 124p. En.,

Sum. En., 85 Ref., Ii.
 

Cassava. Intercropping. Hung bean. Land preparation. Soil physical

properties. Soil impoverishment. Erosion. pH. Food energy. 
 Cultivation 
systems. Productivity. Soii water. Soil conservation. Costs. Income.
 
Econamics. Philippines.
 

The effect of the cropping pattern (monoculture and intercropping with mung
beans) and tillage practice (conventional and furrow tillage) on cassava,

sugarcane, and maize productivity, 
surface runoff, and soil and nutrient 
losses was investigated at La Granja Exptl. Station in La Carlota City
(Negros Occidental, Philippines) between July 1981-May 1982. Cassava 4as
found to be the crop most tolerant to acid solls, significantly
outyielding the others in calorie production (56.78 H/ha) when nonocropped,
and together with maize, alo gignificantly reduced soil, water andnutrient loss,2:J. While monoculture resulted in significantly higher
calorIe yields, intercropping was found to give higher LER values and lowersoil, water, and nutrient losses; the lowcst values wer. for cansava-furrow
tillage, cassava intercrop, furrow-intercrop, and cassitvv intererrop-furrow
tiliage. Vol. a..d percent runoff were "ound to be significantly low incassava-conventional tillage and maize intercrop. The highest net return/ha
was for the cassava intercrop-furtrow tillage combination. (A) 
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31677 SATJANATA, S. ; PARTOHARDJONO, S. 1985. 
Increaslng the production offood crops ir the upland areas in Indonesia. Indonesian Ageicultural
Reearnt and Development Journal 7(3-14):49-53. En., 6 Ref., I]. [Bogor

Research Institute for Food Cropi, Mirlatry of Agrieulture, Bogor, 
Indonesi a]
 

Cas ave. intereropl ng. Maize. ice. Groundnut. Soybean. 1'echnology

transfer. Tocinology evaluation. 
 Planting. Spacing. Fertillzera.
 
Producti rity. Indonesia.
 

The proce:;s of' technology triainir 1:idincu:ined. Problems, and objectives
of' fIed trial:; ar;d th 0 formulation of a technological packag, involving anIntercrop pattern of' maize i upland rice or ranava followed by gr'oundnutand owpv'a dicr-Ue end. Gneral Vl meredo t onn are 1 ;iveri for different
cropping pattern:i in ter.,: of crop e nbinations, spacing, no. of
n;eed:/h ill, and fertilization -ates. Demon.,tration plot:. (0.1 ha) and
farrnn (3-5 ha) are de:ri Ied. Cropping patterns formulated and av. yieldso 1taJnld b*f'olre ;eldafter, the jnttr'(ilction of an intern :1floation provram inJaval are examlliej; percenltage increase for ean:;nava ii the uplard vice +malze + iasaava r:'opping ny.t cm ftll ewied by soy tean or' Frourldit wi 87.8.The formation of ;i farmer:; group il North Guinatra in, mentiorred; rcea
CiitlVate il fd l' IJr'Odite.. tlon have l',r'eand;ea. (ClAT)
 

D17 030845, 1HItOCCHETF, N.A. 1986. Mandliovn con:;orleida .e;r milho, feijao oa
 arro de !;,tquei no 
 no eLiAt.LCatarii]onne. (Ca:ava i ntere'!iopled with maize,
I,'ann, and upland u IinwtS.i: ti Catarina). Pevi:ta Lrauilei ra de
Vandioca 5(2):113-1P4. Pt., 
 1 RPi'. [depena Catarirenr' do Pe;:quimaAgr'o[,eu r ':, S.A., Cai xi,Porlial )'7', 3P6 . 800 Chap ec -:;G , br"a'n 1] 

('aisava. intereropling. 'aIne, beari:i. Liiee. Cilitivati on HytesRoot 
productivity. Gun.' inr;. Braz 41 

'Thi e r'eeton yieldn of' intencrop .inrK uinoa; va ill rigie: (0.60 x 1.20 m) or,double (0.60 x 0.60 x 0.80 m) vow; wjh ma ai i,n double or ler crn or'r't-an:s or upland ricre in tLil41, doui 
r'cr 

i, or' :ing]e row., wai cvalLated inChapee6 (Santa Catarlna, r'zil) i I9il4-85 !. I'owaSingle of ite roropo werealways planted within slnogle ea: navL rewe',wl.ilf multiple row:a woere planted
within double eat-awnava r'owl;.NO r'i cc y ,lidl; were otained due to water

defielendeC 
 dui'irn the eript. Cain:iava yield redaction; varied deperiedlng onthe intercrop and plant denl- ty; the higher the den:i jty o' the intercrop,the high r the cmipe titiLon for' cannava arld ILiI:low. the yieldoi of thelntercrop. The mon;t 'ompe itv intercrop wi: maize: from 27,134 kg,
roots/ha obtained from 
 cannava monoerop. in double rown, intereropled maizeIn double and ;ingle row:; reduced ea:;:;ava viei.1 to 13,700 and 14,.75
kg/ha, reap. The be.nt inturevopping sy:1r.etn with eanr.ava in term:1 of LERwere with carin (1.28, 1.26, and 1.33 for easnnava with bLan:; in ni ngl. roa
and eanrava with bearn 
 in double and triple row:;, reap.: can:ava yieldswere 21,980, 19,261, and 16,201. kg/ha, reap.). Monooropyed can:nava yields
in single rowe (28,708 kg/h.a were similar 
 to those of morocroppod can::nava
 
in double rows. (C1AT)
 

057 129522 ZAYI'f, A.N.; POmE, H. ; TAFFIN, G. DE 1986. Premiers rdnultati d'uneexp6rileneu d'annuociAation cocotlerr-cuture vivr'ire ellM'oyerne
d'Ivoire. (IntLiat roul to 

Cote 
of an intereropping experirent of coconut wtthfood crops in central Ivory Coast). Ollagineux 41(8-9):381-387 F.., Sum. 

Fr., En., E:., 3 tha'., TI. 

Cassava. Inter'oroppig. Rotational crop:. Coconut. Income. Ivory Coast. 
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A multisite coconut/food crop intercropping expt. was set up in 1982, in 
collaboration with 4 planters in Ivory Coast. Results indicate that in 
spite of a few practical problems, intercropping for 2 yr can favor coconut 
growth and development when food crops are correctly maintained and young 
coconuts protected from rodent attack. 
 Recommended crops for intercropping 
are yam, cassava, sweet potato, groundnut, and maize. In the 2nd yr, 
Pueraria Javanica 1s scwn as a catch crop under maize which terminates 
intercropping. Well managed, intercroppJ ig will be financially rewarding 
for the fariler. Special extension efforts a'e, however, necessary at the 
farmer level. Aftereffects of food crops on nut production will be 
observed. (AS) See also 0399 01123 0442 0459 0533 0534 0539 0542 
0545 0559
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SILVEIRA, A.J. DA 
0554 

SILVEIRA, J.S.M. 

0053 


SILVEIRA, R.G. 

0376 


SINGH, U. 

024F 

SINGH, V. 

0498 0499 


SITOMPUL, H.H. 


SMITH, R.H. 
0127
 

SNEHAIATHA, C.
 
0111
 

SOARES, L.A.
 

0075
 

SOEKARTO, S.T.
 
0448
 

SOMCHAI, P.
 

0349
 

SOMKID, R.
 
0428
 

SOUTH AFRICAN CASSAVA ASSOCIATION
 
0040
 

SOUZA, A. DA S.
 
0223 0379 0396 0562
 

SOUZA, A.B. DE
 
0441! 

SOUZA, J.C. DE
 
0468
 

SOUZA, L.D.
 
0282
 

SOUZA, M. DA P.N. DE
 
0379
 

SOUZA, S.P.C. DE
 
00419
 

SOUZA, S.P. DE
 
0135
 

SPLITTSTOESSER, W.E.
 
0008
 

SREEKANTIAH, K.R.
 
0370
 

SRIKANTA, S.
 
0369 0370
 

STAMP, J.A.
 
0246 0247 0409 

STANLEY, J.
 
0068
 

STEINER, E.
 
0267
 

93 

0448 



STOREY, H.H. 
0069 

TELLEZ, 

0489 
a. 

SUGETTE, M. DO S.L. 
0391 

TELLO R., 
0524 

C. 

SUHAS, Y. 
0120 

TERGAS, L.E. 
0021 

SUNDARARAJAN, S. 
0096 

TERNES, M. 
0113 

SUNDAHErAN, S. 
0343 

TERRA, W.R. 
0292 

SUPRIYATI, 
0336 

K. TERRY, E.R. 

0301 

SUSHEELA, L. 
0111 

TESTART, A. 
0552 

SUTHAR, J.N. 
0179 

TEUSCHER, A. 
0327 

SYKES, J.D. 
0524 

TEUSCHER, 
0327 

T. 

SZABADOS, 
0405 

L. TEWE, 
0490 

0.0. 

TAFFIN, 
0571 

G. DE THAOIURAJ, S. 
0099 

TAFUR, N. 
0028 0227 

THOMAS, P.K. 
0023 

TAKAIASHI, 
0175 0186 

M. THOUVENEL, 
0285 

J.C. 

TAMURA, 

0346 

N. TIESKEHAUSEN, 

0133 
I.M.E.V. VON 

TAN, D.L.S. 

0187 0188 0189 
TITAPIWATANAKUN, B. 

0220 

TAN, S.L. 

0276 
T-'MLD!IS, 

0250 

K.l. 

TANI, Y. 
0062 

TORO M., 
0553 

J.C. 

TAYLOR, J.A. 

0341 
TOWNSEND, R. 
0068 

TELES, F.F. 
0143 

TRAKULNALEUMSAI, S. 
0376 

TELES, F.F.F. 
0415 0416 0554 

TRAVAGLINI, D.A. 
0324 

94 



TRAVAGLINI, M.M.E. 
0324 

VAN DER BRUGGEN, P. 
0450 

THONCOSO S., 
0548 

M. VAN DIJK, K. 
0224 

TSAY, J.S. 

0397 
VAN DRIESCHE, 
0305 0306 

R.G. 

TSUBOI, 
0110 

S. VAN STADEN, 
0007 0255 

J. 

TUPINAMBA, 
0061 0100 

E.A. VAN W]JMEERSCH, 
0043 

P. 

TWIDDY, D.E. 
03'71 

VARELA, A.M. 

0455 

UDEALOR, A. 

0439 

UGANDA. DEPALTNNT 
0041 0042 

UGOQI1U 1T, E.N. 
0251 

OF AGRICULTURE 

VARGHESE, T.J. 
0338 

VASQUEZ B., E. 
0050 

VAZ, C.R. DE 
0229 

UlONl, 
0134 

1.13. VEGA, 
0224 

L.E. 

UNAMMA, 
0228 

P.P.A. VELAIQUEZ H., 
0022 

E. 

UNNANUNTAA, 
0491 

A. VELEZ 
0339 

C., G. 

UNi, P.N. 
0023 

VIANA, 
0329 

L. DE S. 

URITANI, 
o 184 

I. VIEIRA, 
0554 

C. 

URREA, G.A. 
0021 

VIEIRA, J.R.R. 
0135 

VAINSTEIN, M.H. 

0063 

VA-DIVIESO, M. 

0488 

VIEIRA, L.F. 

0480 

VIERA, M.A. 
0158 0159 0517 

VALLE, T.L. 
0273 0320 0321 

VIJAYAKUMAR, 
0023 

K.R 

VALLES, 
0166 

S. VIJAYAKUMA, 
0096 

M. 

VAN ALPHEN, 
0299 

J.J.M. VILELA, E.H. 
0190 0191 0192 

95
 



VILELLA, O.V. 
 WEBBER, K.
 
0320 0321 
 0325
 

VILLACORTA, A.M. WEE, K.L.
 
0073 
 0342 

VILLAMAYOR JUNIOR, F.G. WIJANDI, S. 
0006 0044 0045 0080 0252 0256 0448
 

VILLEGAS G., A. WILLIAMS, A.P.
 
0081 
 0127 

VINE, P.N. WILSON, G.L.
 
0265 
 0397 

VISWANATHAN, M. 
 WILSON, L.A.
 
0111 
 0174
 

VIVES, G. WILSON, L.T.
 
0136 
 0073 0307
 

VONGSUVANLERT, V. 
 WINARNO, A.
 
0062 
 0448
 

VORASIRISUNTHORN, A., TRAD. WONGKOBRAT, A.
 
0392 
 0469 

VRIES, C.A. DE 
 XAVIER, A. DO C.
 
00416 0103
 

X UJ ILIE
 
WADA, T. 
 0180 
0110
 

YAMADA, S.
 
WADDLE, B.A. 
 0322
 
0003
 

YANINEK, J.S.
 
WALDROUP, P.W. 
 0473 
0137 

YUSSOFF, S.M. 
WALKER, N. 0139
 
0138
 

ZAFFARONI, E.
 

0 44 2 
WALSH, P.
 
0085 ZAKRA, A.N.
 

0571
 
WALTERS, P.R. 
0193 
 ZAMORA, O.B.
 

0009
 

WARGIONO, J. ZETTLER, F.W. 
0429 
 0284
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CUMULATIVE SUBJECT INDEX
 

ACARICIDES 


0307 0468 0469 


ADAPTATION 
0002 0006 0007 0015 0018 0021 0025 
0026 0038 0047 0091 0097 0100 0198 
0214 0317 

AFLATOXINS 
0110 0250 0356 


AFRICA 
0007 0025 0031 0038 0040 0041 0042 
0047 0051 0056 0057 0067 0069 0072 

0077 0079 0083 0084 0095 0107 0134 
0140 0142 0171 0173 0176 0193 0199 
0200 0202 0203 0204 0205 0206 0207 
0213 0214 0215 0218 0226 0228 0241 
0251 0254 0255 0259 0260 0262 0271 
0272 0277 0280 0283 0285 0287 0288 
0289 0291 0293 0295 0297 0298 0301 
0302 0303 0309 0319 0323 0326 0327 
0333 0315 03117 03418 0353 0359 0360 
0375 0378 0381 0382 0383 0384 0385) 
0386 0387 0388 0390 0395 0403 0404 
0410 0422 0426 0427 0430 0431 01135 
01136 0437 0439 0445 0447 0150 0452 
01453 0454 0455 0457 01158 0460 0461 
01162 0463 0464 0465 0471 01173 0474 
0477 0478 0479 0481 0490 0500 0501 
0510 0512 0513 0518 0'?1 0523 0524 
0525 0527 0529 0531 05j2 0533 05311 
0535 0537 0538 0539 05110 0512 0543 
0551 0556 0557 0558 0561 0563 0566 

AGRICULTURAL F2.UIP'MENT 
0033 0138 

HARVESTING 
0534
 
LAND PREPARATION 

PLANTING
 
0022 


AGRICULTURAL LIME 


0254 0261 0263
 

ALCOHOL 

FERMENTATION 

u152 0183 03119 0357 0365 0370 0373 

0515 

PROCES-ING 

0152 0183 0349 3354 0357 0365 0370 
0373 0515 


917 

PRODUCTION
 

;019
 
USES 
0019 0135 0152 0155 0156 0183 0343
 
035.4 C357 0365 0369 0370 0373 0493
 
0515
 

ALEUROTRACIIELUS SOCIALIS 
03914
 
INSECT CONTROL
 

04 59 

ALEYRODIDAE 
0067 0069 0285 0394 0451 0452 0459
 

ALUMINUM 
0243 0261
 

AMAZON
 
0477 

AMINO ACIDS
 
0353 
DIETARY VALUE
 
01183 
LEAVES 
01183 

ANAEROBIC DIGESTION
 
0520
 

ANASTREPHA
 
0201
 

ANGOLA
 
PRODUCTION 
0540
 

ANIMAL HEALTH
 
0117 0127 0134 0328
 

ANIMAL PHYSIOLOGY
 
0117 0131 0479 0483 0485 0488 0489
 
0490
 

AONIDOMYTILUS ALBUS
 
INSECT CONTROL
 
BIOLOGICAL CONTROL
 
01469
 
INSECTICIDES
 
0469
 

PEST DAMAGE 
0469
 

/ 

0028 



APICAL MERISTEMS 

TISSUE CULTURE 


0233 0234 0235 0400
 

APOANAGYRUS LOPEZI 

0082
 

ARAECERUS FASCICULATUS 


0361
 

ARGENTINA 

ARE9 


0519 
ARMILLARIA 

0283 


ASCORBIC ACID 

0248 0323 


ASH CONTENT 

0353 011810183 


ASPERGILLUS 

INDUSTRIAL MICROBIOLOGY 
0057 0062 0163 0278 0372 0373 0377 


ATIEKE 


0176 0478 


ATTA 


0264 

PEST DAMAGE 


03014 

AUDIOTUTORIAL 

0231 0233 0234 0235 0253 0268 0269
 
0270 0308 0315 0331 0751 0352 


AUSTRALIA 


0009 0016 0242 0248 0363 0397 01420 

0432 


BACTERIOSES 


0063 0530 

DISEASE CONTROL 


0037 0054 0055 0056
 
RESISTANCE 

0005 0088 0201 0280 0474 


BAKERY PRODUCTS 

0104 0149 0164 0325 

CASSAVA [LOUR 

0161 0165 0182 0210 0368 0480 

COMPOSITE FLOURS 

0480 

WHEAT FLOUP 

0368 01480 


BELGIUM
BELG 0UM 

0058 0173 


98
 

BEMISIA
 
0069 0451 0452
 

BENIN
 
0454 0561
 

BEVERAGES 
0513
 

BIBLIOGfi;ap-hy
 
0379 03 7 C391
 

BIOCHEMISTRY
 
0030 0111 
0143 0151 0153 0179 0184
 
0414 0497
 

BIOLOGICAL CONTROL
 
0074 0472
 

BACTERIOSES
 
0088
 
INJURIOUS INSECTS
 
0075 0077 0078 0082 0088 0295 0296

0297 0298 0299 0303 0305 0306 0456
 
0458 0460 0461 0464 0467 01468 0469 
0534
 

INJURIOUS MITES
0082 0307 0468 0469 0470 05314
 
MYCOSES
 

0088
 

BIOMASS PRODUCTION
 
0186 0242 0261 0402 0408 0560
 

BISCUITS
 
01149 

BITTER CASSAVA
 

0051 0219 0343 0512
 

BOILING
 

0181
 

ROOTS
 

0343
 

BORON
 
0014 0258
 

BRANCHING
 
0087 0239 0240 0243 0408
 

BRAZIL
 
0005 0013 00114 0017 0027 0030 0048
 
0049 0053 0054 0061 0063 0070 0071
 
0075 0087 0088 0091 0094 0098 0100
 
0102 0103 0113 0115 0116 0119 0124
 
0128 0130 0133 0135 0141 0143 01144
 
0147 01148 0149 0150 0160 0166 0167
 
0169 0172 0175 0185 0186 0190 0191
 

0192 0201 0223 0232 0240 0244 0245
0249 0257 0258 02614 0266 0267 02714
 
0275 0282 0290 0292 0294 0296 0304
 



0311 0312 0313 0314 0316 0317 0318 
0320 0321 0324 0329 0330 0340 0344 
0350 0355 0379 0391 0396 0406 0411 
0415 0416 0417 0418 0438 0440 0441 
0442 C444 01167 0468 0477 0483 0495 
0504 0505 0520 0554 0555 0562 0570 

MARKETING 

0476 0480 

PBODU ') N 

0001 ',9 02!9 0273 0364 
0380 0480 

0545 


SOCIOECONOMIC LSPECTS 
0104 0108 0364 01176 0514 0550 
STATISTICAL DATA 

0216 0476 9527
 
TRADE 

0217 0480 


BREADS 

01614 
CASSAVA FLOUR 

0161 0165 0!82 0210
 

BURUNDI 


0051 0173 0353 0375 

CACHIRI 

Olb2 


CALCTUM 

3013 0014 0017 0560
 
DEFICIENCIES 


0420 

ROOT PRODUCTIVITY 

02514 


CALVES
 
C 139 


CAMEROON
 
0426 0447 


CANOPY
 
0087 0399 0432 0440 0560 


CARBOHYDRATE CONTENT
 
0016 0019 0030 0046 00148 0096 0098 

0099 0155 0193 0276 0352 0373 0377 

014810493 0495 0497 
0515 05d2 0553 

LEAVES 

0115 0410 0424 0440 

ROOTS 

0010 0052 0252 0257 0311 0348 0366 

0'410 0416 04211 01138 0441 041414 0521 
STEMS 
0100 0293 0410 01116 0440 0441 

CARBON DIOXIrIE 

0011 0166 0236 0237 0238 0401 


99
 

CARIBBLAN
 
0032 0035 0036 0037 0039 0050 0066
 
0097 0105 0174 0211 0265
 
MARKETING
 
0101 0538
 
PRODUCTION
 
0101 0208 0209
 
SOCIOECONOIC ASPECTS
 
0208 0209
 
PTATISTICAL DATA
 
0208 0239
 

CASAVE
 
0101 0502
 

CASSAREEP
 

0186
 

PROCESSING
 
0101 0520
 
USES
 

0355
 

CASSAVA AFRICAN MOSAIC VIRUS
 
0025 0041 006j 0095 0096 0287 0288
 
0302 01152 0523 0551
 
DISEASE TRANSMISSION 
0069 0451
 
RESISTANCE
 
0289 04)74
 

SYMPTOMATOLOGY
 
0285
 

CASSAVA BACTERIAL BLIGHT
 
DISEASE CONTROL
 
0056
 
RESISTANCE
 

0088 0201
 

CASSAVS BEEN
 

0477
 

CASSAVA BREAD
 
0101 0145 016! 0502 0516
 

CASSAVA CARIBBEAN MOSAIC VIRUS
 
0238
 

CASSAVA CHIPS 
0019 00113 0367 0491 0504 
CATTLE 
0139 
COSTS 
0159 0392 0517 
DETOXIFICATION PROCESSES 
0503 
DRYING 
0141 0151 0151 0158 0159 0191 0503 
0505 0507 0517
 
11CNCONTENT
 
0141 0151 0503
 



INDUSTRIAL MACHINERY 

0509 

INDUSTRIALIZATION
 
0157 0509 0517 

MARKETING 


0159 0392
 
PRICES 

0130 


PROCESSING
 
0141 0151 0157 0158 0159 0181 0188 

0191 0363 0445 0503 0505 0507 0509 

SOLAR DRYING 

0503 0507 0517
 
STORAGE 


0169 0334 0356 0361 051u 

SWINE 

0119 0136 0488 

TRADE 

0159 0392 


CASSAVA COMMON MOSAIC VIRUS 

0284 


CASSAVA FLOUR 

0102 0103 0108 0161 0358 0367 0478 

COMPOSITION 

0151 0173 0377 0445 0502 

CONSUMPTION 

o101 01180 

COSTS 

0145 0165 0210 

DRYING 

0151 0173 

INDUSTRIAL MACHINERY 

0165 0509 

INDUSTRIAL MICROBIOLOGY 

0163 0166 0173 0372 0373 0377 

INDUSTRIALIZATION
 

0017 0165 0185 t,364 0509
 
MARKETING 

0015 0101 


NUTRITIVE VALUE
 
0173 04'45 

ORGANOLEPTIC EXAMINATION 


0368 0516
 
PRICES 

0480 

PROCESSING 

0101 0145 0151 0162 0165 0166 0167 

0170 0173 0181 0189 0190 0370 0372 

0373 0377 0445 0502 0509 0514 

PRODUCTION 

0101 0210 

PROTEIN CONTENT 


0163 0373 0377 

STORAGE 


0160 0182 0334 

SWINE 

0125 0329 

TRADE 

0480 


100
 

CASSAVA GREEN MOTTLE VIRUS
 
0286
 

CASSAVA LATENT VIRUS
 
0065 0068 0238
 

CASSAVA LEAF MEAL
 
0112 0131 0492
 

CASSAVA LEAVES (VEGETABLE)
 
COMPOSITION
 
0323
 

CASSAVt MEAL
 

0176 0335 0478 0484
 
CCMPOSITION
 
0137 0337
 
CONSUMPTION
 
0145 01176
 

DETERIORATION
 
0510
 
DIGESTIBILITY
 

0121
 
FEED MIXTURES
 
0489
 
NUTRITIVE VALUE
 
0477
 
ORGANOLEPTIC EXAMINATION
 
0277
 
PROCESSING 
0145 0512 0513
 
STORAGE
 
0277 05iO 0512
 
SNINE
 
0119 0129 0329 0337
 
TRADE
 
0332
 

CASSAVA MOSAIC VIRUS
 
0038 0064
 

CASSAVA PASTES
 
0176 0277 0478 0510 0512 0513
 

CASSAVA PRODUCTS
 
0054 0164 0271 0381
 
FRESH PRODUCTS
 
0120 0122 0171 0175 0476
 
CASSAVA LEAVES (VEGETABLE)
 
0323
 
CASSAVA ROOTS (VEGETABLE)
 
0051 0057 0124 0343 0370 0446 0512
 

PROCESSED PRODUCTS
 

0142 0343
 
CASAVE
 

0101 0502
 
CASSAREEP
 
0101 0186 0355 0520
 
CASSAVA BEER
 
0477
 



CASSAVA BREAD 
0101 0145 0161 0502 0516 

CASSAVA CHIPS 

0019 00113 0119 0130 
0136 0139 0141 

0151 0157 0158 0159 0169 0181 0188 

0445 0488 0491 0503 0504 0505 
0507 

CASSAVA FLOUR 

0015 0017 0101 0102 0103 0108 0125 

0145 0151 0160 0161 
0162 0163 0165 

0189 0190 0210 0329 0334 0358 0364 

CASSAVA HEAL 

0119 0121 0129 0137 0145 0176 0277 

0329 0332 0335 0337 0476 0477 0478 

CASSAVA STARCH 
0019 0062 0104 0105 0144 0146 0147 
0148 0150 0152 0153 0154 0155 0172 
0346 0357 0362 0363 0365 0367 0369 
FOOFOO 
0176 0277 0478 051U 0512 0513 

GAiRI 

0176 0277 0445 0510 0513 

PELLETS 

0392 

TAPIOCAS 

0478 0508 


CASSAVA PROGRAMS 
0025 0038 0042 0194 0201 0207 0213 

0216 0219 0359 0385 0542 0545 0550 

DEVELOPMENTAL RESEARCH 

0173 0214 0378 

GERMPLASM 

0214 0218 0390 

HUMAN NUTRITION 

0173 

PLANT BREEDING 

0381 0474 0534 

CASSAVA ROOTS (VEGETABLE) 
0057 0370 01146 0512 
ANIMAL NUTRITION 


0124
 
COMPOSITION
 
0051 03113 


CASSAVA STARCH
 
0104 0508 

ALCOHOL 


0019 0152 0155 0357 0365 0369 0370 

0493
 
ANALYSIS
 
0117 0153 0179 0357 0367 0498 0499 

CONSUMPTION 

0546 

DIGESTIBILITY 


0346 
ENZYMES 

0374 0376 0495 0497 0522 

101 

FACTORIES 
0362
 
FERMENTATION
 
0144 0148 0152 0357 0363 0365 0370 
FIBER CONTENT
 
0150
 
GELATINIZATION
 

0345 0494 0496
 
GLUCOSE
 
0019 0493 0497 0522
 
HYDROLYSIS
 
0146 0369 0374 0376 0493 0495 0497
 
0522
 
INDUSTRIAL MICROBIOLOGY
 
0062 0154 0363 0374 0376
 
INLSTRIAL STARCHES
 
014,; 0150 0345 
INDUSTRIALIZATION
 
0172 0192 0193 0362 0546
 
MARKETING 
0193 0546
 
METABOLISM
 
0479
 
MOLDS
 
0062
 

PRICES
 
0546
 
PROCESSING 
0144 0146 0148 
0152 03'45 0357 0363
 
0365 0370 0494 0496
 
SOUR STARCH
 
0148
 
USES
 
0019 0105 0144 0146 0147 0150 0152
 
0155 0193 0322 
0333 0344 0357 0365
 
0369 0370 0374 0376 0478 0493 0404
 
VISCOSITY
 
0147 0153 0494 0496 

CATTLE
 
0133 0139 0339
 
DAIRY CATTLE 
0393 0484
 

CENTRAL AFRICAN REPUBLIC
 

0463
 

CENTRAL AMERICA
 
0011 0028 0136 0146 0227 0243 0261
 
0281 0365 0470
 

CENTRO INTERNACIONAL DE AGRICULTURA
 
TROPICAL
 
0161 0194 0239 0245 0246 0247 0256 
0265 0394 0409 0456 0503 0565
 

CERCOSPORA
 
0523 



0479 

CEREALS 
0031 0047 0110 0221 0226 0228 0230 

0324 0390 0394 0395 0427 0459 0525 
0550 0556 0557 0558 0559 0565 0567 

0569 0570 


CHICKS 

CHICKWANGUE 
0513 


CHINA 
0180 


CLIMATIC REOUIREMENTS 

0001 0011 0019 0040 0084 0237 0367 

0399 0406 0418 0456 0472 0475 0494 

0497 0501 0515 0520 

GROWTH 

0007 0046 0242 0432 

PRODUCTIVITY 

0006 0007 
0043 0046 0090 0196 0242 
0398 01128 0432 0537 0564 

CLONES 
0032 0035 0036 0085 0092 0097 )475 


COCONUT
 
0225 057 1 


0012 0020 0021 0026 0055 0076 0081 
0132 01145 0157 0158 0161 0221 0224 
0231 0234 0235 0236 0237 0238 0239 
0253 0268 0269 0270 0279 0305 0306 
0307 0308 0331 0339 0351 0352 0354 
0394 0401 0402 0405 0407 0413 0414 
0423 0456 0459 0466 0470 OJ75 0488 
0489 0503 0509 0517 0530 0553 0565 

GEfiMPLASM 

0018 0233 0315 

MARKETING 

0159 C195 0212 04146 0476 

PRODUCTION 

0178 
SOCIOECONOM"IC ASPECTS 


0165 0398 0476 0548
 
STATISTICAL DATA 

0476 05li9 

TRADE 

0159 0178 


COMPOSITE FLOURS 


COMPOSITION 

0006 0009 0014 0016 0020 0021 0030 

0039 0046 0048 0051 0060 0096 0098
 
0099 0113 0117 0123 0131 0133 0134 

0141 0169 0198 0248 0249 0251 0254 


102 

0264 0267 0271 0276 9323 0324 0347 
0353 0375 0381 OD07 0411 0418 0419
 
0420 0432 0481 0485 0486 0500 0501 
0503 q0070515 0532 0553
 
CASSAVA FLOUR
 
0151 0163 0173 01qo C373 0377 0445
 
0502 
CASSAVA MEAl, 
0137 0337
 
CASSAVA S'ARCII 
0019 0146 0150 0154 0155 0193 C344 
0376 0493 0495 0496 0497 0499 0522 
LEAVES 
0115 0116 0243 0290 0337 0404 0410 
0415 0417 0424 0429 0440 0483 0487 
0492 0560
 
FOOTS
 
0010 0012 0052 0055 0175 0241 0252
 
0257 0290 0311 0343 O48 0366 0404 
0408 0410 0415 04' 6 0424 0429 0438 
0441 0444 0487 C52 0'21 0563 
STEMS 
0100 0128 0239 0243 0290 0293 0410 
0416 0429 0440 0441 0487 0554 

CONCENTRATES 
0483
 

CONGO
 
02b3 0291 0295 0403 0461
 

COOKING
 
0323
 

COPFER
 
0014 0258
 

COPTOTERMES
 
INSECT CONTROL
 
BIOLOGICAL CONTROL
 
0469
 
INSECTICIDES
 

0469
 
PEST DAMAGE
 
0469
 

CORTEX
 
0490
 
COMPOSITION
 
0175 0520 0521
 
USES
 
0175 0333 0521
 

COSTA RICA
 
0011 0028 0146 0227 0365
 

CRYOPRESERVATION
 
0400
 

-to 

0480 



CUBA 

0032 0035 0036 0037 0039 0050 0066 

0097 


CULTIVARS 
0005 0008 0009 0012 0013 0014 0019 

0029 0031 0034 0037 0039 00143 00145 

0048 00119 0050 0051 0052 0053 0056 

0058 0061 9067 0072 0078 0094 0095 

0098 0099 0113 0115 0128 0141 0145 

0156 0161 0174 0176 0177 0181 0182 

0185 0195 0201 0222 0223 025 0226 

0229 0232 0244 0252 0255 0265 0271 
0273 0290 034 3 0394 0399 01109 01415 
0416 0471 0548 
ADAPTATION 
0006 0015 0018 0025 0026 0047 0091 
0317 


AGRONOHIC CHARACTERS
 
0021140096 

ECOLOGY 

0088 0167 0197
 
GERMPLASM 

0018 0276 0390 

IDENTIFI CATION 

0276 0313 0318 0321 0413 

ROOT PRODUCTIVITY
 
0026 0030 0046 0080 0087 0240 0243 
0275 0312 0390 0402 0408 0423 01426 
04140 01441 0466 0550 0554 
SELECTION 
0086 0090 0280 0289 0311 0313 03111 
0317 0320 0354 0404 0430 01150 0474 
0553 
STARCH PRODUCTIVITY 
0267 0276 0354 01141 
TOXICITY 

0197 

CULTIVATION 
0001 000110006 0007 0011 0015 0016 

0017 0018 0019 0020 0021 0022 0023
 
00211 0025 0026 0027 0028 U029 0030 

0031 0033 0031 0038 00140 00111 00113 
001414 0045 00146 00118 0050 0072 0080 
00814 0087 0090 00914 0096 0100 0132 
0171 0186 0196 0201 021140221 0222 

0223 0226 0228 0237 0239 0240 02141 

02112 0243 0253 02514 0255 0256 0257 
0258 0259 0260 0261 0262 0263 02614 
0265 0266 0268 0269 0270 0271 0272 
0273 0279 0268 0367 0378 0381 0389 

0390 0393 0395 03Q6 0398 0399 01102 
011011 0406 01407 01118 01120 01121 01422 
0423 01424 01125 01126 01127 01128 01129 
0432 01433 01135 0436 04137 0438 0440 
0452 01456 01458 0472 01475 01494 01497 
0501 0515 0520 0523 0530 0531 0532 

0533 0537 05118 0550 0552 0553 0551;
 
0555 0556 0557 0558 0562 0563 05611 

0565 0566 0567 0569 0570 


103 

CULTIVATION SYSTEMS
 
0027 0038 0086 0087 0101 0196 0197
 
0259 0429 0537 0557 0561
 

FALLOWING
 
0254 0389 0422 
INTERCROPPING
 
00214 0028 0029 0031 0041 0042 0047 
0072 0088 0090 0095 0201 0221 0222 
0223 0224 0225 0226 0227 0228 0263 
0271 0381 0390 03911 0396 0399 01123 
0427 0442 01159 0524 0525 0530 0533 
0554 0555 0556 0558 0559 0560 0562 
0563 0564 0565 0566 0567 0568 0569 
0570 0571 
ROTATIONAL CROPS 
0040 0279 0389 0393 0395 05211 0550 
SHIFTING CULTIVATION 
0533
 

CULTURAL CONTROL 
9459 0468 0469 

CULTURE MEDJA
 
0062 0063 01511 0420
 
TISSUE CULTURE
 
0400 01105 0409
 

CUTTINGS
 
0066 0113 0265 0270 0273 0279 0412
 
GERM!NATi ON 

TIMING 
0239
 

GRAITING
 
0241
 
PROPAGATION
 
02114 0239 021110268
 
ROOT PRODUCTIVITY
 
0032 0035 0036 0080 0214 0241 0287 
01439 0466 
SPACING 
00143 0201 0288 01152
 

CYANIOjES
 
HUMANHEALTH
 
0107
 
MALNUTRITION
 
0134
 
THIOCYANATES
 

01311 

CYANOGEN 
01140 0143
 

CYANOGENIC GLUCOSIDES 
0019 01311 0142 0143 0146 0251 0419 

CYTOGENETICS 
0065 0085
 

CYTOLOGY
 
0065
 



DENMARK 
 DIOSCOREA
 
0117 
 0072 0101 0347
 

DETERIORATION 
 DISEASE CONTROL
 
0030 0048 0049 0174 0278 
 0034 0093 0279 0281
 
CASSAVA MEAL 
 BACTERIOSES
 
0510 
 0037 0054 0055 0056
 
ROOTS 
 MYCOSES
 
0050 0052 0184 0281 0348 0350 0351 0060 0071 0282
 
0366 0444 

DISEASE TRANSMISSION
 
0069 0085 0451
 

PETOXIFICAT I0N 
0146 0481 01492 0503 DOMESTIC ANIMALS 

0095 0112 0114 0117 0118 0119 0121 
DEVELOPMENT 012? 0123 0124 0125 0126 0128 0129
 

0001 0006, 0017 00i8 0025 0038 0042 
 0131 0133 0136 0137 0138 0139 0328
 
0103 0132 0140 0146 0157 0158 0160 
 0329 0333 0336 0337 0339 0341 0393
 
0164 0165 0168 0172 0173 0176 0173 01470 njj1il nl4 0486 nl n)89 o m9A 
U 161Ol1t GI17 0188 0189 0192 0193 049 
0194 GCIG1 01 8 0199 0201 0207 0208 
U209 0211 0212 0213 0214 0215 0216 DXORYTHENI.S 1JIGUETI 
0217 0216 0210 0220 0277 0318 0320 0469 
0359 0310 0362 (364 0373 0376 0381 
0385 0358 0390 0474 0476 0503 0504 PRIED ROOTS 
0509 0511 0517 0534 0535 0539 05142 0019 0043 0119 0130 0136 0139 0141 
0543 (',16 0534 0550 0552 0151 0157 0158 0169 0181 0188 0191 

0334 0356 0361 0363 0367 0445 0477
 
DEVEL1-l3EN1 00,72 0488 0491 0503 0504 0505 0507 0509 

0213 0214 0510 0517
 

MARKETING
 
DEVELOPMENTLA, ;'!AGE'; 0159 0392
 

BRANCH ING
 
0087 0239 0240 0243 0406 DRYING
 
GERMINATION 
 0051 0124 01-7 0178 0343 0347 0352
 
0239 0244 0245 0276 0406 
 0492
 
RCOT DEVELOPMENT CASSAVA CHIPS 
O01j 0279 0241 0243 0255 0257 0260 0141 0151 0157 0158 0159 0191 0503
 
0265 0402 0435 0436 0438 0505 0507 0517 

CASSAVA FLOUR
 
0151 0173
 

DIABETES 
 WATER CONTENT
 
0326 0327 0418 0503 0507 

DIETS 
0101 0108 0112 0114 0117 0118 0119 ECOLOGY
 
0123 0125 0137 0197 0484 0485 
 0001 0011 0021 0041 00142 0060 0073
 
DIETARY VALUE 
 0074 0084 0097 0106 0108 0213 0230
 
01211 0126 0127 0128 0129 0131 0138 
 0398 0537
 
0337 01483 0489 CULTIVARS 
MALNUTRITION 008a 0167 0197
 
0134 0476 
NUTHITVE VALUE 
0106 0128 0130 0333 0488 ECOSYSTEMS
 

0108 0230
 
DIGIST3BILITY 

0113 0128 0336 0340 0483 0491 
 ECUADOR
 
CASSAVA MEAL 
 0109 0477
 
0121 0129 0337
 
CASSAVA STARCH EGGS
 
03G46 
 0490 

104 

''I
 



ELECTROPHORESIS 


0411 0413 0414 0475 


ENTOMOLOGY 
0018 0073 0075 0078 0079 0081 0083 
0084 0120 0291 0292 0295 0299 0305 
0306 0361 0394 0455 01156 0458 01160 
0461 

EPIDINOCARSIS LOPEZI 
0077 


ERINNYIS ELLO 
0075 0078 0292 0467 

RESISTANCE 

0088 0201
 

EROSION 

0213 0423 0568
 

ERWINIA CAROTOVORA 

DISEASE CONTROL 

0055 


ETHANOL 

0152 03149 0354 0370 0373 0493 


EUCALYPTUS 

0560 


EUTETRANYCHUS
 
0083 


EXPERIMENT DESIGN 

01db 


FACTORIES
 
0140 
CASSAVA CHIPS 

0517 

CASSAVA FLOUR 

0364 

CASSAVA STARCH
 
0146 0192 0362 


FALLOWING 

0254 0389 0422 

FARM SIZE 
0389 0524 0525 0540 0548 


FARMING SYSTEMS 
0524 0525 0533 0536 0551 


FAT CONTENT
 
0117 0481 0487 


FATTENING 
SWINE 
0341 0486 


105 

FEDERAL REPUBLIC OF GERMANY
 
0332
 

FEED CONSTITUENTS
 
0337 0338
 

BONE MEAL
 
0488 
COTTONSEED HEAL
 
o488
 
FISH MEAL 
0488
 
MAIZE MEAL 
0486 
MOLASSES
 
0488 

FEED MIXTURES
 
0486 01189 0491 

FEE.,S AND FEEDING 
0021 0039 0051 0057 0095 0112 0113
 
0114 0117 0119 0120 0122 0124 0125
 
0126 0127 0128 0130 0131 0132 0133
 
0135 0136 0139 0141 0163 0164 0173
 
0178 0180 0193 0230 0249 0267 0323
 
0329 0330 0331 0332 0333 0335 0336
 

0337 0338 0339 0340 0341 0342 0343 
0353 0370 0375 0376 0377 0392 0393 
0440 0446 01184 01485 0186 01487 01186 
0489 0491 0506 0512 0521 

FERMENTATION
 
01:42 011410148 0152 0:62 0166 0170
 
0183 0349 0357 0363 0365 0370 0371
 
0372 0373 0513 0515 0516 0520
 
PROTEIN ENRICHMENT
 
0173 0353 0375 0377
 

FERMENTED PRODUCTS 
0019 0135 01141401117 0149 0150 0152 
0155 0156 0162 0183 0185 03':9 0353 
0354 0355 0357 0365 0369 0370 0371 
0373 03714 01477 01493 0515 

FIELD EXPERIMENTS
 
0009 0020 0026 0039 0067 0091 0094
 
0138 0156 0242 0260 0265 0276 0280
 
0424 0553 

FIJI 
0043 0225
 
GERMPLASM 
0093 
STATISTICAL DATA
 

0527
 

FINLAND
 

0074
 

FISH 
0338 0342
 



FLOWERS 

0232 


FOLIAGE 

0087 0118 0239 0258 0274 0311 0312 
0314 0316 0399 0142140432 01438 0441 
0554 0555 0560 

FORAGE 

0249 0267 0330 03140 0141400487 

COD ENERGY 

0337 014810568 


FOOD PRODUCTS 
0104 0109 0110 0149 0161 0163 01614 
0165 0172 0173 0176 0182 0210 0277 
0322 0325 0353 Oji8 0359 0360 0368 
0375 0376 0377 0381 03811 0385 0386
 
0387 0388 04145 01478 01180 0482 04914 
0500 0501 0510 0513 0521 
0539 0546 


FOOD SECURITY 

0109 01614 0198 0199 Q;21, 0215 0535 

FOOD THICKENERS 
0494 


FOOFOO 

0176 0277 01476 0510 

PROCESSING 

0512 0513 


FORAGE 
0021 0039 0113 0230 0249 0267 0330 

0336 03140 014140 01487 

FOhES TRy 
0221 0560 


FRENCH GUIANA 

002§ 61,87 


FRO] SKIN DISEASE 
o238 


193 01410 

FRUITS 
0232 

FUSARIUM 

0057
 

GAR! 


0176 0387 0539 

COMPOSITION 


0445 0500 0501
 
FEll!ENTATION 

0513 


106 

HCN CONTENT
 
0381
 

MECHANIZATION
 
0384
 
NUTRITIVE VALUE 
0445 
ORGANOLFPTIC EXAMINATION
 
0277
 
PROCESSING 
0359 0360 0384 0385 0386 0388 0445 
0513 
STORAGE 

0277 0510 

GELATINIZATION 
0345 049140496 0501
 

GENETIC VARIABILITY 
0316
 

GENETICS
 
0065 0090 0311 0312 0316 0319 0475 

GENOTYPES
 
02110 0311 0312 0314 0316 0317 0466
 

GERMINATION
 
0276
 
CUTTINGS
 
0239
 

SEED 
0239 0244 0245 0406 
TIMING
 
0239 0244 0406 

GERMPLASM
 
0002 0018 0089 0093 0214 0218 0233
 
0276 0315 0319 0390 01400 

GHANA
 

0272 0277 034 8 0359 0386 0395 0529
MARKETING 
0384 0385 0388
 

PRODUCTION
 
0383 0387
 
SOCIOECONOMIC ASPECTS
 
0360
 

6 

GLOMERELIA CINGULATA 
0058 

GLOMERELLA MANIHOTIS 
INOCULATION
 
0450
 
RESISTANCE
 
01474
 

GLUCOSE 
0019 0493 0497 0515 0522
 

,10 



C 

GOATS 

0122 0328 


GRAFTING 

0241 0404 

GROUNDNUT 
0110 0390 0396 0558 0559 0566 0569
 

G0C(Tli 
0007 00116 0239 02112 0243 0260 0261 

0265 0397 01402 0407 01108 01410 0420 
04214 01432 01435 01436 0563 

GUATEMALA 
0281 


HARVEST INDEX 


0239 02143 0265 0276 0311 0314 0316
 
01408 04211 01132 01138 01140 0441 0554 
0555 0565 


HARVESTING 

0027 0031 0034 00146 0050 04118 0487 
0523 

AGRICULTIURAL EQUIPMENT 

05314 

TIMING 

0019 00140 00914 0115 0161 0267 0272 

01432 014140 0537 0553 0567 

HCN CONTENT 
0051 0096 0099 0123 0131 0198 0251 

0271 0276 0381 0532 

CASSAVA CHIPS 
0141 0151 0503 

CASSAVA FLOUR 

0151 


CASSAVA MEAL
 
0?37 

'VA STARCH 


ol' 
LEAVh1 

0290 0337 04014 0415 (1429 0492 
ROOTS
 
0290 0343 0404 01415 01429 
STEMS 


0290 0429
 

HELiCOBASIDIUM PURPUREUM 
0281 

HERBICIDES 

0019 0029 0186 0222 01433 0550 


HORSEGRAM YFLOW MOSAIC VIRUS 
0451 


HUMAN NUTRITION 
0034 0101 0102 0103 0105 0106 0107 
0108 0109 0111 0112 01114 0116 0117 

4407 

0118 0119 0123 012140125 012u 0127
 
0128 0129 0130 0131 0134 0137 0138
 
0142 0164 0172 0173 0197 0198 0320
 
0321 0325 0326 0327 0330 0333 0337 
0340 03142 0375 0382 01445 0476 01477 
0481 01483 0148140'485 01487 01488 0489 
014910516 0523 0527 0531 05149 0560 

HYDROLYSIS
 
0180 
CASSAVA STARCH
 
0146 0369 0374 0376 01493 0495 0497 
0522 

YNCOME
 
0225 0384 0388 0389 0390 0476 0525
 
0530 0539 0544 0548 0549 0568 0571
 

INFIA 
0023 0096 0099 0111 0120 0121 0153
 
0155 0179 0181 0300 0310 03314 0338
 
03143 0361 2366 0367 0368 0369 0370
 
0399 u408 01449 045' 0493 0498 0499 
GERMPLASM
 
0400 
PRODUCTION 
05111 
STATISTICAL DATA
 
0527 

INDONESIA 
0110 0328 0336 0412 0429 04148 01482
 
01484 0508 0569
 
PRODUCTION 
0547
 
SOCIOECONOMIC ASPECTS
 
0536
 

INDUSTRIAL MACHINERY 
0165 0168 0373 0509 0511
 

INDUSTRIAL STARCHES
 
0146 01149 0150 0345 

INFLORESCENCES 
0232
 

INHERITANCE 
0466 0475
 

INJURIOUS INSECTS 
0041 0067 0073 0080 0081 0285 0296
 
0300 0301 0305 0456 0466 0468 0530
 
0553
 
ALEUROTRACHELUS SOCIALIS
 
0394 01159
 

AONIDOMYTILUS ALBUS
 
0469 
ATTA
 
0264 0304
 



BEMISIA 

0069 


COPTOTERMES
 
04;69 

EHINNYIS ELLO 

0075 0078 0088 0201 0292 0467
 
PHENACOCCUS GOSSYPII 

0455 


PHENACOCCUS MANIdOTI 
0077 0082 0291 0293 0295 0297 0298 

0299 0303 0306 0163 01151101157 0458 

0460 0461 0162 0463 0464 0465 0523 

05341 


TRIALEURODE:; VARIABILIS
 
03914 01159 

ZONOCERUS3 VARIEGATU..S 

0079
 

INJURIOUS MITES 
0083 0308 0468 0469 0553 
MONJONYCHEILUS TANAJOA 

0082 00811 0095 02941 0302 04162 0470
 
01471 0523 05311 0551
 
TETRANYCHUS C/NNABARINUS 
00811 0310 


TETHANYCHUS URTICAE 
0307 


INOCULATION 

00111 04107 01150 

.INSECT 110,OGy 

0073 0075 0078 007t) 0081 0083 00811 
0120 0291 
e295 0361 0394 0455 01156 

0458 0460 0461 


INSECTic IDES 
0011 
0079 0080 0300 0310 04168 04169 


INTERCROPp INGa
 
0024 0029 0041 00112 0072 0088 0090 

0095 0201 0222 02211 0225 0227 0263 

0271 0381 0399 04412 05211 0530 0533 

0555 0560 05611 0568 0571 

BEANS 

0221 0394 0423 05511 0567 0570 

COW PEA 

0031 007 0228 0390 03911 01159 0559 

0562 0563 0566
 
LEGUME CROPS 

0031 0047 0221 
0223 0228 0229 0390 

03911 0396 01123 04159 0554 0558 0559
 
0562 0563 0566 0567 0569 0570 

MAIZE 

0031 0047 0221 n226 0228 0390 0394 

0427 04159 0525 0556 0558 0565 0567 

0569 0570 


RICE 


0525 0559 0567 0569 0570
 
SOYBEANS 


0223 0397 0569 


10)8
 

SWEET POTPTOES
 
0028
 

IRON
 
0258
 

IRRIGATION
 
0016 o018 0023 0242 0432
 

ISOLATION
 
0374 0'i05
 
DISEASES AND PATHOGENS
 
0055 0284 0377
 

ITALY 
0123 01486
 

IVORY COAST
 
0285 0326 0422 0462 0478 0571
 
TRADE
 
0215
 

JAMAICA
 
0211 0265
 

JAPAN4
 

0110 0154 0322 0346 0527
 

KENYA
 
0025 0031 0047 0067 0259
 

KOREA
 
0152 0183 0358 0515
 

KWASHIORKOR
 
0134
 

LABOR
 
0015 0389 0525 0529 0530 0544 0548
 
HARVESTING
 
00410
 
PLANTING
 
0022
 
PROCESSING
 
0212 0503 0507 0517
 

LABORATORY ANIMALS
 
0330 0483
 

LABORATORY EXPERIMENTS
 
0055 0058 0062 0063 0066 0150 0153
 
0154 0236 0245 0251 0284 0299 0347
 
03741 0377 0400 0405 0409 0411 0412
 
01113 04114 0420 0450 0451 0456 01183
 
0496 0497/ 0498
 

LACTIC ACID
 
0371
 



LAND PREPARATION 
0034 0227 0422 C523 0553 0568 

AGRICULTURAL EQUIPMENT 

0028 


MECHAN IZ ATION
 
0550 

ROOT FRODUC1iVITY 

0214 0423 0435 0560 


LAND USE
 

05140 0541 05414 0555
 

LATIN AMRICA 

MARKETING 
0476 


PRODUCTION
 
0208 0209 

,;OCIOECONOMIC ASPECTS 

0208 0209 ('476
 

LEAF .REA 
0009 0239 0243 n397 0402 0408 0563
 
0565 


LEAVES
 
0004 0005 0008 0012 0236 0232 0237 

0238 0239 02143 02146 02147 0261 026!1 

0399 04lI 0402 0426 01475
 
ANALYSIS 
0285 0404 0405 0408 01410 01417 01424 
0429 
ANIMAL NUTRITION 
0115 01483 0487 0492 
HiCNCONTENT 

0290 01104 01115 0429 

MINERAL CONTENT
 
01424 01429 0560 
NUTRITIVE VALUE 

0128 


PROTFIN CONTENT 
0115 0116 0337 0440 0483 0487 0492
 
VITAMIN CONTENT 

0417 


LEGAL ASPECTS 

0332 01480 0506 

LEPIDIOTA STIGMA 

0469 


LIBERIA 

0465 


LIGHT 
0397 0399 0564 

LINAMARIN 
0134 0251 


MACROPTILIUM 

0393 


199
 

MAGNESIUM 
0013 0017 0560
 
ROOT PRODUCTIVITY
 

0254
 

MALAWI
 
0302 0437
 
SOCIOECONOMIC ASPECTS
 
0524
 

MALAYSIA 
0122 0126 0139 0357 0559
 
GERMPLASH 
0276
 

MALNUTRITION
 
0111 01314 0326 0476
 

MALTOSE
 
0440 0522
 

HANGANES E
 
0258
 

MAIIIOT
 
02914 01411
 

MANIHOT GLAZIOVII
 
02914
 

MANURES
 
00914
 
DUNG
 
0259 0422
 

MAPS 
0001 0242 0298 0302 0303 0387 0388
 
0398 0421 0464 0532 0538 0545 

MARKETING 
01114 0164 0178 0195 0198 0199 0200 
0212 0213 0215 0216 0217 0220 0382 
04146 0506 0523 0528 0538 0543 0545
 
05118
 
CASSAVA CHIPS
 
0159 0392
 
CASSAVA FLOUR
 

0015 0101 0210 01480
 
CASSAVA MEAL
 
0332 0476
 

CASSAVA STARCH
 
0193 05116
 
GARI
 
0384 0385 0388 0539
 
PELLETS 
0392
 

MATHEMATICAL MODEL
 
0418 0500
 



MECHANIZATION 
0033 0169 

LAND PREPARATION 

0550 


PLANTING 
0043 

PROCESSING 


0191 33811 

M08X0C( 0 

0018 0112 02811
 
GERIPLASM 
0002 


PRODUCTION 
0421 
SOCIOECONOMIC ASPECTS 


01911 

MINERAL DEFICTENCIES
 
0420 


MINERAL,
 
0013 0011 0017 
 0020 0021 0043 0094 
0253 0254 0255 0257 0258 0265 0272 

0393 0407 0420 01424 01429 01499 0560 
05c11 

MITE B]OLCY 

0307 0o4.'? 


MITE CONTROL 
0082 0308 

ACARICTDEE
 
0307 01168 0469
 

STARCHES
 
03114 0498 0499 


MODIFIED 

MOLD:', 
0067 


MOLYBDENUM 

0258 


MONILLA 
0057 


MONOCROPPING 

0442 0555 0565 0567 

MO0ONYCILUS 
0083 

PROGRESIVUSMONONYCHELLUS 
0309 

MITE CONTROL 

BIOLOGICAL CONTROL 

0307 


110 

MONONYCHELLUS TANAJOA 
0082 00811 0095 0302 0462 0470 0523
 
0551
 
PEST DAMAGE
 
0294 
RESISTANCF
 
0471 0534
 

MORPIOG ENESIS
 
0003 02116 0247 0409 

MUCOR
 
0057
 

MULCHING 
0260 0271 0406 0423 0435 0436
 

MUNG BEAN
 
0568
 

MYCORLASMOSES 

0070
 

MYCORRHIZAE 
0014 0020 0407
 

MYCOSES 
0035 0057 0058 0059 0062 0083 0163
 
0278 0312 0373 0377 0530 
DISEASE CONTROL 

0060 0071 0282
 
RESISTANCE 
U061 0088 

NEMATODES
 
0072 0186 0290 

NETHERLANDS 

0046 

NIGERIA
 
0072 0077 0079 0134 0140 0142 0171
 
0226 0228 0241 0251 0260 0262 0293
 
0301 0333 0345 0347 0404 0410 0427
 
0430 0435 0436 0439 0450 0458 0460

0464 01471 01479 01490 0500 0501 0510 
0518 0521 0556 0557 0558 0563
 
GERNeLASM 
0319
 
MARKETING 

0543 
PRODUCTION 
0271 (531 0535 
SOCIOECONOMIC ASPECTS
 
0481 05314 

NITROGEN
 
0014 0021 0039 0043 0241 0254 0257
 
0258 0265 0272 0293 0424 0427 0429
 
0560 0564
 



NORTH AMERICA 

0002 0003 0064 0065 0073 0078 0085 

0090 0106 0112 0137 0194 0196 0230 

0246 02147 0284 01421 01494 0538 

NOXIOUS ANIMALS 
0041 0067 0069 0072 0073 0075 0077 

0078 0079 0080 0081 0082 0083 0084 

0088 0095 0186 0201 026 4 0285 0290 
0291 0292 0293 02914 0295 0296 0297 

0298 0299 0300 0301 0302 0303 0304 

0305 0306 0307 0308 0310 03914 0)453 
014514 01455 01456 0457 0458 0459 04,60 
01461 0462 0463 0461 C465 01466 01467 
01468 0469 0470 0 47 1 0523 0530 0534 
0551 0553 

NUIIRI I11T UPTAKE 

0013 00111 00', 


NUTR ITIONAL )).4:I4RMENTS 
00914 0241 0253 0254 0255 0257 0258 
0259 0285 07,- 0393 0407 02120 01422 
01423 0424 01427 0429 0569 

OCEANIA
 
0009 0016 0034 00143 0093 0193 0199 
0200 0202 0203 02014 0205 0206 0213 

0220 0225 02142 02148 0363 01420 01432 

0527 0538 


0,]GONYCH US 
0083 


ON-FARM RESEARCH 

0524 0525 0530 05)48 0550 0553 0557 

0566 


ORGANOLEPTIC EXAMINATION 

0343 0348 04148 

CASSAVA FLOUR 

0368 0516 

CASSAVA MEAL 

0277
 
CASSAVA STARCH 

0322 

GARI 

0277 


ORTHOPORUS 

0076 


PACKAGING 

0052 0350 0366 0444 0446 

PALATABILITY 

0031 0322 0343 0348 

PANAMA 
0136 0243 0261 


11] 

PAPUA NEW GUINEA
 
PRODUCTION
 
0034
 
STATISTICAL DATA 
0527
 

PARAGUAY
 
0151
 
GERMPLASM 
0089
 
MARKETING
 
01476 
SOCIOECONOMIC ASPECTS
 
01476
 
STATISTICAL DATA
 
01476 

PEELING
 
0051 0140
 

PELLEI0
 
0341 0392
 

PENICILLIUM 

0057
 

PERU 
0477 0567
 
SOCIOECONOMIC ASPECTS
 
0086 0197
 

PEST CONTIROL 
0011 0027 0031 0037 0040 0054 0055
 
0056 0060 00'110074 0076 0079 0080
 
0082 0093 0096 0171 0279 0281 0282 
0300 0307 0308 0310 0)453 0)159 0464 
0468 01469 0553 

PEST DAMAGE 
0076 0081 0287 0294 0298 0301 0304 
01453 0455 01466 0468 0469 
DEFOLIATION
 
0241 0293 0402 

PESTS
 
0005 0018 0019 0025 0035 0037 0038
 
0041 00145 00514 0055 0056 0057 0058
 
0059 0060 0061 0062 0063 0064 0065
 
0066 0067 0068 0069 0070 0071 0072 
0073 00714 0075 0077 0078 0079 0080 
0081 0082 0083 00814 0088 0095 0096 
0163 0186 0201 0215 0226 0238 0264 
0271 0278 0280 0282 0284 0285 0287 
0288 0289 0290 0291 0292 0293 0294 
0295 0296 0297 0298 0299 0300 0301 
0302 0303 03014 0305 0306 0307 0308 
0310 0372 0373 0377 0394 01433 0434 
0451 0452 01453 01454 01455 01456 01457 
0458 0459 01460 01461 01462 0463 0464 
01465 0466 0467 01468 0469 0470 0471 
01474 0523 0530 0534 0551 0553
 



PETIOLES 

0012 0408 


PH 

0020 0021 0243 0568 


CASSAVA STARCH 
0150 0495 0497 

SOIL ANALYSIS 


0261
 

PHENACOCCUS 

0069 01456 


PHENACOCCUS GOSSYPII 

PEST DAMAGE 

0455 


PHENACOCCUS HERRENI 
0305 0455
 
RESISTANCE 


0466 


PHENACOCCUS MANIHOTI 
0077 0082 0291 0295 0297 0299 0303 

0306 01454 0457 0458 0460 01461 0462 
0'463 0465 0523 
INSECT CONTROL 
0453 


BIOLOGICAL CONTROL 
0464 

PEST DAMAGE 


0293 0298
 
RESISTANCE 


0534 


PHENOTYPES 
01475 


PHILIPPINES 


0045 0052 0060 0080 0110 0156 0170
 
0177 0184 0187 0188 0189 0252 0256 

0263 0356 0372 0373 0374 0377 0507 

0522 05614 0568 


MARKETING 
0164 

PRODUCTION' 


0006 00414 


SOCIOECONOMIC ASPECTS
 
0362 0389 

STATISTICAL DATA 


0389
 

PHOMA MANIHOT 


0059
 

r[,OSPHORUS 

0013 0014 0020 0021 0043 0094 0254
 
0257 0258 0265 0272 0393 0407 01424 

0429 0499 0560 05614 
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PHOTOPERIOD
 
0090 0472
 

PHOTOSYNTHESIS
 
0008 0009 0236 0237 0238 0401
 

PHYLLOSTICTA
 
0059
 

PHYSIOLOGY
 
0002 0004 0006 0007 0009 0013 0014
 
0016 0023 0032 0045 0046 0053 0073
 
0092 0117 0131 0227 0232 0238 0239

0241 0242 0243 0246 0247 0260 0261
 
0264 0265 0287 0399 0402 0407 0408
 
0409 0410 0420 0424 0432 0435 0436
 
0441 0479 01483 0485 0488 0489 0490
 
0554 0563 

PHYTOMONAS FRANCAI
 
0063
 

PHYTOPHTHORA DRECHSLERI 
RESISTANCE
 
0061 

PICLETS
 
01485
 

PLANT ASSIMILATION 
0243
 

PLANT FERTILITY
 
0232
 

PLANT GEOGRAPHY 
0001 0002 0398 0532
 

PLANT GROWTH SUBSTANCES
 
02146 0247 0274
 

PLANT HEIGHT
 
0039 0260 0265 0276 0287 0397 0438
 
0114o 01414105541 0555 0563 0565
 

PLANT PHYSIOLOGICAL PROCESSES
 
0011 0013 00114 0184 0237 0238 0243
 
0401 01402 01407 01418
 

PLANT PIGMENTS
 
0417
 

PLANT REPRODUCTION
 
0092 0232 0239
 

PLANT RESPIRATION
 
0237 0238
 

PLANT TISSUES
 
0005 0261 0293 0412 0412
 



TISSUE CULTURE 

0012 0233 0234 0235 0255 0400 01403 


PLANTING 
0016 0025 0031 0041 0072 0242 0265 
0270 0273 0279 0523 0556 0566 
COSTS 
0214 0533 
LABOR 
0022 
ROOT PRODUCTIVITY 
0004 0026 0080 0087 02114 02140 02111 

0266 0390 01423 0432 014140 01458 0554 
0563 0567 0570 

SPACING 
0026 0043 0100 0201 0222 0223 0226 

0262 0288 0396 0399 01437 01138 04140 
0452 0553 05514 0555 0557 0558 056" 

0563 0564 0565 0569 


PLOW ING 

0028 0422 01135 


POSTiIARVET LOSS;ES 
014143 

POSTi1AiVEST TECHNOLOGY 
0019 00118 00149 0190 0443 0414140445 
01146 014147 014148 

POTASH 

02514 


POTASSIUM 

0013 0014 0017 0020 0021 0043 02514 

0257 0258 0265 0272 0393 04214 01129 

0560 0564 


POULTRY
 
0095 0112 0114 0118 0121 0125 0131 
0137 0333 01179 0489 01490 


PREDATORS AND PARASITES 

0075 0077 0078 0082 0295 0296 0297 
0299 0303 0305 0306 01456 0458 01460 
0461 0464 01467 0469 0470 01472 

PRESSING 
0051 0500 


PRICES 

0114 0130 0196 0210 0211 0212 0216
 
0217 0220 03814 0387 0388 0480 0529 

0530 05414 05116 0548 

PROCESSING 
0041 0101 01145 0146 0147 0153 0165 

0167 016b 0185 0189 0190 0197 0212 

0323 0344 0354 0359 0360 0382 03814 
0385 0386 0388 014145 01483 01497 0502 
0509 0512 0514 0532 
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BOILING
 
0181 0343
 

DRYING 
0051 0124 0141 0151 0157 0158 0159
 
0173 0178 0191 0343 0347 0352 0418
 
0492 0503 0505 0507 0517
 
FERMENTATION
 
0142 0114140148 0152 0162 0166 0170
 
0173 0183 03149 0353 0357 0363 0365
 
0370 0371 0372 0373 0375 0377 0513
 
0515 0518 0520
 
GELATINIZATION
 
03145 01194 0496 0501 
PEELING
 
0051 0140 
PRESSING
 
0051 0500 
RASPNG
 
0051 0177 0187 0188
 

PROPAGATION
 
02114 0239 02141 0268 0404
 

PROPAGATION MATERIALS 
0036 0037 0040 0067 0232 0239 0244 
0245 0273 0287 01406 0411 0430 0530
 
0543 0553 

PROTEIN CONTENT 
0123 0133 0137 0150 0163 0249 0267
 
0353 0373 0377 01111 01481 0485
 
LEAVES
 
0115 0116 0337 04140 0483 0487 0492
 
ROOTS
 
0487
 
STEMS
 
0293 014140 01487 

PttOTEIN ENRICHMENT 
0163 0376 0521
 

FERMENTATION
 
0173 U353 0375 0377
 

PROTEINS 
0414 

PRUNING
 

0007 0241 0273 0440
 
DETERIORATION
 
0030 0048 0050
 

PSEUDOMONAS
 
DISEASE CONTROL 
0055
 

PSEUDOTHIERAPTUS DEVASTANS
 
0301
 

PUERTO RICO 
0105
 



QATAR 
 ROOT DEVELOPMENT
 
0419 
 0013 0239 0241 0243 0255 0257 0260
 

0265 01402 0435 01436 0438 
QUARANTINE MEASURES
 

0093 
 nOT PRODUCTIVITY
 
00014 0026 0030 0032 0035 0036 0046


QUESTIONNAIRES 0080 0087 0100 0214 02140 02111 02143 
0524 0526 
 0254 0257 0258 0259 0261 0262 0263
 

0266 0272 0274 0275 0276 0287 0293
RABBITS 
 0302 0311 0312 03114 0316 0317 0320
 

0336 03110 
 0381 0390 0395 0396 0397 01402 0407
 

0408 0423 04211 0426 01127 01429 0432RAINFALL DATA 0433 0435 01436 01437 0438 0439 011140
 
0262 0265 0276 01423 u441 014142 0458 0466 0543 0550 0554 

0555 0562 0563 0565 0567 0570
RASP ING 

0051 0177 0187 0188 
 ROOT SYSTEM
 

02113 0402
 
RECIPES
 

0034 
0102 0103 0105 0325 ROOTS
 

ANALYSIS
 
RELAY CROPPING 0010 0055 0175 0404 01408 0410 0424 

0557 
 01129 0520
 
BIOCHEMISTRY
 

RESEARCH 01811 
0009 0015 0018 0020 0025 0026 0039 DETERIORATION
 
0043 0055 0058 0062 0063 0066 0067 
 0050 0052 01814 0281 0348 0366 
0088 0091 0094 0138 0150 0153 01511 DIETARY VALUE 
0156 0168 0173 0198 0201 0214 0215 03113 
0218 0225 0236 02142 02145 0251 0260 DRY MATTER 
0265 0276 0280 0284 0299 03147 03714 0010 0241 0252 0257 0408 0487 05554 
0377 0378 0390 01400 0140, 0109 04 11 0563 
01112 01413 04144 01120 01424 0417 0450 DRYING
 
0)451 01156 0476 01483 0)196 01197 01498 03143
 
0524 
 0527 05334 05142 0553 FAT CONTENT 

01487 
RESISTANCE GROWTH 

00119 0072 0090 0091 0132 0279 0290 
 0261 0408 0410 0424 0563
 
0450 0)473 HCN CONTENT
 
DISFiSES AND PATlIOGENS 0290 0343 0404 01415 0429 
0005 0061 0088 0201 0280 0289 0474 
 NUTRITIVE VALUE
 
0534 0333 03112 0)487 0488
 
INJURIOUS INSECTS 
 PACKAGING
 
0088 03014 01166 0468 0534 0366 
INJURIOUS MITES 
 PALATABILITY
 
0468 0)471 05314 0343 

PLANT ANATOMY
 
RHIZOCTONIA SOLANI 
 0010 0012 0050 0052 0055 0090 0175
 

0449 
 0184 0211 0252 0257 0261 0277 0281
 
0290 0311 0314 0331 0333 0339 0342
 

RIHIZOPUS 
 0343 03148 0350 0351 0366 0404 01408 
0373 0410 0415 0416 0424 0)429 0438 04)41
 

0414)4 04)48 0)475 0487 0488 0490 0520 
RHIZOPUS NIGRICANS 0521 0554 0560 0563
 

0334 
 PLANT PHYSIOLOGY 
0241 0261 01408 01410 01424 014141 0554 

RHIZOPUS STOLONIFER 
 0563
 
0334 SILAGE 

0487 01488 
RIBOFLAVIN STARCH CONTENT 

0134 
 0010 0311 0424 0438 0411
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STORAGE 
0052 0277 0348 0350 0351 0144 
SUGAR CONTENT
 
0052 0410 011414 

ROTATIONAL CROPS
 
0040 0279 0389 0393 0524 0571 

MAIZE 

0395
 
RICE 

0550 

RWANDA
 
GER!MPLASM 
0214 

PRODUCTION 

0523 

SAL INITY 
0016 


SAVANNAS
 
0272 


SCLEROTIUM ROLFSII
 
DISEASE CONTROL 

0071 


SEED
 
0232 0273 0530 05113 
COMPOSITION 

0239 01411 0553
 
GERM1 ;ATION 

0239 02414 02145 0406 


SEN4EGAL 
0457 


SOCIOECONCMlIC ASPECTS 
0445 


SHEEP
 
0122 0128 0491 


SHIFTING CULTIVATION 
0533 


SHOOTS 

0255 C265 01400 0405 0408 


SIERRA LEONE 
0254 0298 

MARKETING 

0539 

PRODUCTION 

0378 
STATISTICAL DATA 

0525 


SILAGE 

0128 0133 0141 0335 0485 0487 0488 


11 5 

SIMULATION MODEL 
0505 

SIMULATION MODELS 
0242 

SMALL-SCALE EQUIPMENT 
0187 0188 0189 0277 0360 0503 0504 

SMALL-SCALE PROCESSING 
0165 0177 0178 0187 0188 0189 0212 
0359 0360 0385 0141450502 0514 

SOCIOECONOMIC ASPECTS 
0001 00142 0086 0104 0106 0165 0194 
3195 0197 0200 0208 0209 0212 0360
 
0362 03611 0378 0380 0388 0389 0393 
0398 0445 0476 0481 0514 0516 0524 
0526 0534 0535 0536 05148 0550 0551
 
0552 
WOMEN
 
0108 03814 0539 

SOIL AMENDMENTS 
0017 0019 0171 02514 0261 0263
 

SOIL ANALYSIS 
0260 0261 0262 0263 0265 0422 0425
 
0435 04136 

SOIL CONSERVATION 
0260 0423 052140568
 

SOIL CONSERVATION PRACTICES
 
0260 0423 

SOIL FERTILITY 
0017 0020 0021 0038 0395 0429 0568
 

SOIL IMPOVERISHMENT
 
01429 0568
 

SOIL MOISTURE
 
0262 0265
 

SOIL PHYSICAL PROPERTIES
 

0028 0227 0260 0261 0262 0264 0265
 
0398 0407 0422 0423 0425 0436 0530
 
0568
 

SOIL REQUIREMENTS 
0001 0011 0015 0016 0017 0018 0019 
0020 0021 0026 0029 0038 0040 0171 
0221 0243 0254 0260 0261 0262 0263 
0264 0265 0395 0422 0426 0537 

SOIL WATER
 
01423 0568
 

SOLAR DRYING
 
0051 0343 0352 0503 0507 0517
 



SOLAR RADIATION 

0397 


SOLOMON ISLANDS 
0286 

SOUR STARCH 
0148 


SOUTH AFRICA 
0007 00110 0056 0255 


SOUTH AtERICA 
0001 0005 0009 0012 0)13 00111 0015 
0017 0018 0019 0020 0021 0022 0024 
0026 0027 0029 0030 0033 00148 00149 
0053 00514 0O0= 0059 0061 0063 0070 
0071 00,, 007h 0081 0086 0057 0088 
0099 0091 0092 0044 0092 0100 0102 
0103 01011 016 010'9 0113 0115 0116 
0118 011" 01 24 012f ()130 0132 0133 
0135 01141 0 143 01141, 145 0147 01118 
01149 010 (1'1 01) (,l,,I'A16 01' 0160 

016' 1 (116 I(,1 166 0117 0168 
C169 0172 01',"', 017' 0182 015 0166 
019 0 01 01"(2 1 1090 O01 0210 
021;' 0,'10 ,1, 0219 12.1 0223 02214 

,
0231 0 . 04 1'0 3526 0237 
0238 0. 11 4,Io:, 1; 0 91 02,3
0257 0"'- 01 't , 0,'67 0o6 0209 
0270 02'Y 7 1 '', 1'.' 00'- 0290 
0292 0:114 ' 'I '(4 O-',' (1Ob 0307 
0306 O1111 :1,"431 ..0 . 31' 0316 
0317 03111", 0 4( ' 1 (1330 
0331 0339 0 ) 44 0G ,Oo 04 O1 '2 
014 03. 10 1,4 (),' 0' 0 0o91I 0,) 4 

0396 03'1 0; 1 c4'o(; C )4t)4 C,'O4 t1(0,

04l11 o.;I, 1 cl0 i 15 O416o 0411 1 ! 

0)423 014306 4It))04141 t.l 2 )41l )j110 
045( W4it,tI',(1)7 (14o (P'i 4o7', 70 

07476 01477 C04
00 U4 487 4,(11 004829O 
01495 0502 003 0541' (11 )0 5(09405 ,
0517 0019 0,11 
051,480o1349 
0565 00(',; 010 

,; ' 
', 

1030 0 
0=.15O 

-;1014) 

C0012',505122 

SOYDEANS 

0170 0223 019', 05t9 

SPAIN 

0125 

SPHACELOMA MANIHOTICOLA 

0035
 
DISEASE CONTROL 
0282 

RESISTANCE 

0088 


SPHAEROSTILDE REPEN' 
0283 

SRI LANKA
 
0131 0229 0335 0337 01492
 

STARCH CONTENT 
0010 0016 0030 0016 0048 0096 0098 
0099 0100 0115 0252 0257 0276 0311 
03148 0353 0361 0373 01410 04214 0438
 
(),40 01111 0 21i105,3 

STARCH PRODUCTIVITY
 
0396 01138 0562
 
CULTIVARS
 
0267 0276 0ll0354 o1
 
FEfTIL]ZERS
 

0258
 
TIMING 
0267
 

;TATISTICAL ANALYSIS 
0252 0265 0311 
0347 0428 0141420503
 

STASTI.,T"CAL DATA 
00112 0193 01911 0195 0196 0200 0202 
0203 02011 0205 0206 020/ 0208 0209 
0212 0216 02,'20 0380 0387 0389 0392 
01476 0525 0527 0528 0538 05141 05115 
0546 0'48 05119 (551 

,'OTEAM TREATMENT
 
0367
 

STE 
0012 0050 0100 0128 0232 0416 0130 
104750565 

ANALYSIS 
0293 01108 01410 01429
 
FOL1I-0
AGE 

0410 01487
 
HC11CONTENT
 

01429 
111 I!',, DEVELOPMENT
 

0:239 02113 0261 
0287 0408 0410 0441 
0554 

STOIATA
 
0000 0238
 

STORAGE
 
0030 0049 0050 
0052 0130 0135 0160 
0169 017140182 0184 0277 0334 0318 
0350 0351 0306i 0361 0366 014143041414
0446 01492 0510 0512 052 

SlhlUSTlflJ'UTES 
0112 01l110118 0122 0123 0125 0126 
012'?0130 0130_0136 0137 0138 01115 
0164 0165 0170 0182 0210 0329 0480 

SUCROSE
 

0410 



SUGAR CONTENT 
0019 0048 0052 0155 0193 0353 0377 

0410 0444 0493 0495 0497 0515 0522
 

SUGARCANE 

0564 


SULPHUR 

0393 


SUNFLOWER 


0555 


SURINAM 


MARKETING 
0015 


SURVEYS 
0398 0447 011810512 0514 0535 0548 


SWEDEN 
01496 


SWEET CASSAVA
 
0103 0512 

SWEET POTATOES 


0028 

SWINE 
01111 0117 0119 0123 0124 0125 0126 
0129 0136 0138 0329 0485 
FATTENING 
0341 01486 


LEAVES 
0337 

IELLE TS 

0341 1 

ROOTS 


01188 

SYMPTOMATOLOGY 
0053 0449 01466 
DISEASES AND PATHOGENS 
0063 0066 0280 0285 


TANZANIA 
0069 
GEAPLASM 


0390
 
PRODUCTION 

0038 0095 0540 0551 

STATISTICAL DATA
 
0207 


TAPIOCAS 


0508 

US ES 

0478 
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TAXONOMY
 
0002
 

TECHNOLOGY 
0027 0054 0116 0124 0168 0176 0192
 
0211 0214 0218 03' 0388 0430 0538
 
0539 0543
 
TECHNOLOGICAL PACKAGE
 
0162 0185 0186 0201 0353 0389
 
TECHNOLOGY EVALUATION 
0157 0158 0159 0165 0169 0177 0178
 
0191 0256 03148 0360 0378 03814 0385
 
0386 0389 01480 0525 0526 0534 0537
 
0550 0553 0566 0569
 

TECHNOLOGY TRANLFER 
0027 0054 0116 0158 0168 0176 0178
 
0192 0201 0211 02111 0218 01430 0525
 
0526 0538 0539 05143 0550 0569
 

TELENOMJS
 
0078 0201
 

TEMPERATURE 
0007 0011 00116 0084 0090 0237 0242
 
0367 0397 01106 0418 01456 0472 0475
 
0494 01497 0501 0515 0520 

TERMITES
 
0302
 

TETRANYCHlUS 
0083
 

TETRANYCIUS CINNABARINUS
 
0084
 
INSECT CONTROL
 

INSECTICIDES
 
0310 

TETRANY(IUS NEOCALEDONICUS 
INSECT CONTROL 

INSECTICIDES 
0310
 

TETRANYCHUS TELARIUS 
0084
 

TETRANYCHUS TRUNCATUS 
0469 0472
 

TETRANYCHUS URTICAE 
0307
 

THAILAND 
0062 0278 03142 0349 0376 0424 0425 
01428 0433 0469 0472 0485 0491 0497 
0544 0560 
MARKETING
 
0114 0392 05146
 



PRODUCTION 

0196 

SOCIOECONOMIC ASPECTS 

0393 0526 

STATISTICAL DATA
 
0196 0220 0392 05146 
TRADE 


0392 054b
 

lTHIOCYANATES 
0134 0328
 

'in] I'S 
INSECT CONTROL 


INSECTICIDES 

0300 


TILLAGE 

0260 


TISSUE CULTURE 
0012 0060 0068 0085 0093 0218 0233 
0234 0235 02146 02147 0255 0315 0400 
0403 0405 0409 

TOBACCO 
0395 


T(] 0 

0327 01453 


TONG A 

00143 


TOXICITY 


0079 0133 01140 0142 01143 0197 0250 
0253 0328 0375 0487 

TOXICOLOGY 


0506 

TRADE 

0'78 0198 0199 0200 0213 0215 0217 

0220 0506 0528 0538 

CASSAVA CHIP; 
0159 0392 


CASSAVA FLOUR
 
0480 

CASSAVA MEAL 

0332
 
CASSAVA STARCH 

0193 0546 
PELLETS 

0392 


TRIALEURODES VARIABILIS 
0394 
INSECT CONTROL
 

0459
 

TRICHOGRAMMA 
0078 0201
 

TRINIDAD AND TOBAGO
 
0174 

UGANDA 
0084 0172 0288 0452 0566
 
PRODUCTION
 
0041
 
SOCIOECONOMIC ASPECTS
 
0042 
STATISTICAL DATA
 
0042 

UNITED KINGDOM 
0068 0082 0129 0250 0325 0341 0409
 

UNLOADERS
 

0511
 

UPLAND FARMING
 

0389 01425
 

USA
 
0003 0064 0065 0073 0085 0090 0137
 

0230 0246 02147 0494
 
PRODUCTION
 
0196 
SOCIOECONOMIC ASFECTS
 
0106
 
STATISTICAL DATA
 
0196 

VATIGA ILLUDENS 
0296
 

VENEZUELA
 
0008 0022 0024 0059 0092 0118 0162
 
0163 0168 0182 0502
 
MARKETING
 
0210
 
PRODUCTION
 
0033 0210
 

VIETNAM
 
0222 

VISCOSITY
 

0182 
CASSAVA STARCH
 
0147 0153 0494 0496
 

TRANSPIRATION 
 VITAMIN A 
0238 01402 0417 
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VITAMIN B 

0134 0154 0376 


VITAMIN B12 

01514 0376 


VITAMIN CONTENT 
0134 0154 02148 02119 0323 0376 0417 

WASTE UTILIZATION 
0017 0130 0156 0166 0167 0171 0i86 
0355 0369 0376 0479 0490 0520 0521 

WASTES 
0260 

WATER CONTENT 


0267 0418
 
CASSAVA CHIPS 

0503 0507 

GARI
 
0500
 

WATER REQUIREMENTS (PLANT) 

0OC6 0016 0023 0262 0402 0537 


WATER STRESS 

0402 

WEEDING 
0019 0029 0040 00145 0186 0265 0269 
0279 0390 0433 0550 0553 
HOEING 
0228 


WEEDS 
0045 0226 0271 0433 0434 0530 


WINGED DEANS 
0222 


WOMEN
 
0108 0384 0539
 

XANTHOMONAS CAMPESrRiS PV. MAN IHOTIS
 
DISEASE CONTROL
 

0037
 
RESISTANCE
 
0005 0280 01474
 
SYMPTOMATOLOGY
 
0280
 

XANTHOSOMA
 
0092
 

YAMS 
0093
 

YEAST PRODUCTION
 
0355 0374
 

ZAIRE
 
0057 0107 0176 0280 0287 0289 0434
 
r'174 0512 0513 0542 0556
 
PRODUCTION
 
0382
 

ZAMBIA
 
0107 0533
 
STATISTICAL DATA
 
0527
 

ZINC 
00111 0258 

ZONOCERUS VARIEGATUS
 
INSECT CONTROL
 

INSECTICIDES 
0079
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