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CIAT is a nonprofit organization devoted 
to the agricultural and economic develop
ment of the lowland tropics. The govern
ment of Colombia provides support as a 
host country for CIAT and furnishes a 
522-hectare site near Cali for CIA's 
headquarters. In addition, the Colom-

ABSTRACTS ON CASSAVA bian Foundation for Higher Education 
(FES)makes available to CIAT a 184
hectare substation in Quilichao and a 
73-hectare substation near Popaytn; 
the Colombian Rice Federation (FEDE-

Publicationi of CIA T's Cassava hi,. ARROZ) also makes available to CIAT a 

fornoatiol?Center. 30-hectare farm-Santa Rosa sub
station-near Villavicencio, CIAT co
manages with the Colombian Agricul-

Documentalist: tural Institute (ICA) the 22,000-hectare 

Jorqe,L 61pez S. Carimagua Research Center in the Colom
bian Eastern Plains and carries out 

Periodicity: 3 isstes per yoar. collaborative work on several other ICA 
experimental stations in Colombia; simi
lar work is done with national agricul-

Annual subscription rates: tural agencies in other Latin American 
countries. CIAT is financed by a number 

USS16.oo for Latin Airer(ca, of donors, most of which are represen
the Caribbean, A frica, and ted in the Consultative Group for Interna-

Soo ttiast Asia. tional Agricultural Research (CGIAR). 
During 1984 these CIAT donors are the 

USS25.oo for other coun tris, governments of Australia, Belgium, Ca
nada, France, the Federal Republic of 

Colombia. Sl.000.oo. Germany, Italy, Japan, the Netherlands, 
Norway, Spain, Sweden, Switzerland, 
the United Kingdom, and the UnitedPrintedat CIA T. 
States; of America; the European Econo
mic Community (EEC); the Ford Founda-

Corretspondence and subscript,"on)s tion; the German Agency for Technical 
should be sent to.. Cooperation (GTZ); the Inter-American 

Development Bank (IDB); the Internatio-
CIAT nal Development Research Centre 
Communications and Information (IDRC); the International Fund for Agri-

Support Unit cultural Development (IFAD); the OPEC 
Fund for Internaiional Development; the 

Apartado Adreo 6713 Rockefeller Foundation; the United Na-

Cali, Colombia tions Development Programme (UNDP); 
the United Nations Food and Agriculture 
Organization (FAO); the World Bank; 
and the W. K. Kellogg Foundation. 

Information and conclusions reported 
herein do not necessarily reflect the 
position of any of the aforementioned 
entities. 

http:Sl.000.oo
http:USS16.oo


CaaI1O'oP~~iOIs 
bet~o 
to90O%XVs0~~v* 

1.10S~ie toea voo lfiaeX ate h 



Abstracts on Cassava
 
(Manihot esculenta Crantz) 

Vol. 	 X No. 1 April, 1984 

CONTENTS
 

INTRODUCTION 	 iii
 

COMPONENTS OF AN ABSTRACT 	 iv
 

1OW TO USE THE INDEXES 	 v
 

AO 	 BOTANY, TAXONOMY AND GEOGRAPHICAL
 

DISTRIBUTION 1
 

BOO 	 PLANT ANATOMY AND MORPHOLOGY 1
 

COO PLANT PHYSIOLOGY 1
 

COI Plant Development 3
 
C02 Cyanogenesis 4
 
C03 Chemical Composition, Methodology
 

and Analyses 4
 

C04 Plant Nutrition 7
 

DOO CULTIVATION 10
 

DO] Soil, Water, Climate and Fertilization 12
 

D02 Cultivation Practices: Propagation,
 
Planting, Weed Control and Harvesting 16
 

D03 Energy Productivity and Yields 20
 

D04 Postharvest Studies 21
 

EOO 	 PLANT PATHOLOGY 23
 
E02 Bacterioses 23
 

E03 Mycoses 26
 
E04 Viroses 27
 

E05 Mycoplasmoses 29
 

E06 Nematodes 29
 

FOO 	 PEST CONTROL AND ENTOMOLOGY 30
 

FO Injurious Insects and their Control 30
 



F02 Rodents and other Noxious Animals
 
1-03 Injurious Mites and their Control 41
 

GOO GENETICS AND PLANT BREEDING 44
 
COI Breeding, Germplasm, Varieties
 

and Clones, Selection 44
 
CO2 Cytogenetics 50
 

1100 	 NUTRITION 50
 
1I01 Cass;ava Foods and Nutritive Value 50
 
H02 Nutritive Disorders in Humans 52
 
1103 Animal Feeding 53
 
H04 	 HCN Toxicity and Detoxification 60
 

100 	 PROCESSING, PRODUCTS AND USES 
 62
 
101 Cassava Starch and its Properties 62
 
102 Uses, Industrialization, Processing
 

and Storage 	 63
 
103 	 Industrial Microbiology 74
 

100 	 ECONOMICS AND DEVELOPMENT 75
 

K00 	 OTHER ASSOCIATED COMMODITIES 90
 
KO] Rotational Schemes :md Intercropping 90
 
K02 Descriptive and Comparative Studies 
 -

ZOO 	 GENERAL 

ABBREVIATIQNS AND ACRONYMS 94
 

AUTHOR INDEX 96 

SUBJECT INDEX 103 



INTRODUCTION 

This journal of analytical abstracts, which replaces the former 
combination of abstract cards and yearly Cuniulative volumes, is 
designed to provide a specialized guide to the world's literature onl 
cassava (0a, li/lot sculenta Cranitz). disseminating research result , 
and on,.2,oine activities related to the crop. 

The abstracts report condensed information from Joi(urnal articles. 
booklets. mimoC)raphCd rep )rts, thIeses. iLnuals aLd ot ICr 
comventionl and materia l.ate,'oni/.,d into broadn oiconvCn tiojnal d 
diiscipliary fields to facilitate rapid scanning. Additionally. 
abstracts arC an thor and sub.cct indexed to enable miore compre
hensive Coi1;ultLtion. 

When retrOspectiC 0 e.xIanustive coveraee of' a tojpic is desired. 
Iceianized bibliouraphic sear'ches of thc entire doClmenlglt col

lection can be provided by ('IAT's l)ocLunentation ('Cntcr. 
Abstracts of all a1rliclCs that match the topic of interest arc p)Ovided 
to rise rs who requiest thi search service. The lull text of ever. 
article abstracte'd by le Documentation ('e'ntCr is also a\ailablc. 
iolil the PhOtoc()p se'vice. 

CIAT's Documentation CClll.l" I]So )publishes jouiriials 0f aial\ ti
call abstracts field iI 'ul-uris grownOnl bea, 1hu.scolus L.) Iin dci 
tr)pical conditions, and on tropical pastures. Other (IA F pilbli
cat ions dedica ted to keeping tiers a ware of' reearch devcl imeIICint 
il their rcspec I xc fields inclIIdeC Pages of' (o it enIs. (,issa\ a 
Nc\\sl,,tIter. Pastos FropicalCs, - BOIllttn Informa iVO. id I Ili:l, dcr 

iii 
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19527 IKDIOI use ofproduction. IProcess Biochemistry 17(4),:2-5. Erg. 

1Refs., Illus. [Dept. of Biochemistry, Ahmadu 
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I inamarase In gari
ISum. Eng., 12 
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l.i~~L~l~C. 

Cassava. L.inamarase. 
Enzymes. Nigeria. 

Uses. Gari. Fermentation. Detoxification processes. 

The detoxification of cassava associated with fermentation depends on
endogenous linamarase hydrolysis of the constituent cyanogenic glucosides. 
Addition of exogenous linamarase preparations to fermenting grated cassava 
not only increased the rate and extent of detoxification but also consis
tently yielded gari with innocuous levels of cyanide. A preliminary screen
ing of several fungal isolates tor their ability to synthesize linamarase, 
resulted in the identification of 2 fungi, PenicIllium steckii and 
Aspergillus sydowi, capable of producing this enz.,me in commercial quan
tities. The use of linamarase or linamarase-producinp fungi in cassava 
fermentation for gari production may be an interesting possibility. 

,(Author's summary)h1021 
i I\ 

-- \brjcl 

\1,t 'aLtor 
anld'oi t ranll,[latotr 

SubjCct 
ca tcLoric', 



110W TO US- Ti-I INI)EXI'ES 

Fhii nMbers listed u uder each en try in theilt author and subject
indexes corr,:spond to the abstract's sequential num ber, found above 
each abstract within the joui-+al. 

IlC last issue' Of' ti112 year contains ctuulative at hor and subject 
indexes for the year. 

Author Index 

lIC ALht10 r Index can be used to find abstracts when the personal 
or corp)rate "itllhors are known, The Author Index, which is 
alphabetically arr uged, lists all author and co-au thor namCs cited 
ill the pliblicaction. 

Subject Index 

The SuiVbject Index presents an alphabetical list of descriptors used in 
caISSIVa .'searhl many of' wh ich are coll bin cd witli other 
dlescrilt )ris, alloh1061 Ilhe idlltif tiet ion of iii ore specific topics. 
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AVAI LAB I TIIY OF" )(O I l [INTS 

text enllltluls 
abstracts jollliS. caii LISL tile photocopy sCIviCC al the following 
Use.rs who wish to obtain 1li1 of the docu l1,ecd in 11t 

lddre'ss: 

(IAT - ('ommmnicatiolis and Illf'oIlliation Sipport Uit 
Pht)oco y Sc'rvicc 
Almrt ado Aerco 07 13
 
Cali. (olombia
 

RCqtLIS1est INst indica tc the uccess n bl'r of the (1oCtIffln t (Uppfe 

leI't corner of each rfCrcncC), ralthCr than the sCquenlial nunber. 

(Cihares are: 	 USS0. 10 or Col S4.oo p r paue in ('olombia 
USS0.20 per pilg elsewhere 

()rd'rs should be prepaid. choosing one of the following alternatives 
of p avment : 

I. 	 ('icc.k nade (out wiit a iwernatiohal bankin I S's o 	 oIA U.S. 

2. ('IWlk in ( ,IS 	 Iatdc ll I ( IA , addimi, the bank c .lflllisiu v;alhc 

a. ldtI 00 1i I .f .iviA] precisc prmnaI infI.rliiationlnk dki ' 

4. 	 (I t p h CLI h\ (IAI" Library \\ ith a unit value t)l SI .io and Fractions of 
I S ). I(I 

.\(;RI 'l I RI Oi, idd ' \ ilh loca LnrrcLm.'y at national agricu'ltural librarics41IpU ul 
Alld 1i Ilk. r...! i l t Lci (it tlC It1titutu Iiitcraii.m ricaino de Coopcraci6n para la 

\,liiL-uItrri H[(\) in [ il .\Ii Inricain aind (ariblioai countries 

o.Vti S(0 ,isailiIil I NI S(0 Al ovur til wwld 

vi 



AO0 BOTANY, IAXONO Y AND i;lEW;RAPit(AI, I)IS'IRI,JIfON 

See 0106 

BOO PLIANT ANAJOIOY AND MORPHOI.OGY 

See 0()0, , Gion 

I'll', ITCOO PLANT 1101 

18968 C:ITi( !:'IERNA(:IINAL DE AGRICILTURA TROPICAL. 1981. Cultivo de 
tejidos. (lissue culture). In . Programa de Yuca. Informe 
Anual 9P, I,. CalI, ColIombia. pp. 115-125. Span., II ls. [CTAT, Apartado 
A6reo 671 ", CaIl, CtIonb ii] 

Also in Eng i h. 

Cassava. Cassava programs. Ti ssu, culItore. Apical meristems. Disease 
con tro I. Frog sOki tI a;e. Gerrip Mos ni c "'oli Ii iasm. diseases. iubia. 

During 198 1, the efforts to u;e meri :tem-( tl tore methods have continued, 
together with th. rmother;pv for recoveriihg hen lthy clones. Frog skin 
dise.s;e was erad cated up to ()l(. in different cassava clones during 
various propagati u cycle: through the culture ol smill meristem tips. A 
routine "cleani'g-up" program consists of: (I) disitnfesrtation of stakes 
containing dormant uds and treatment withi thermotherapy; (2) cutting and 
dItfnfstltiltn of shoot terminal fuids; (3) isoation of meristem tips 
(0.5-0.6 imm) lll(lllr sterile conditiohs and planting in culture medium; (4) 

transfer of seri;l or tips ;in(]node5 grown from the meristem to a rooting 

medium; (3) harde. Ing of rooted plantltlets prior to potting; (6) transplant 
to the field atn(] to the greeniouse; (7) evaluatt i of the presence of frog 
skin ditfease after 3 mon. of growth; and () elet-ion of symptom-free 
plants, grown ,gaiin for 3 mno., aal is-o Ilinted. A germplasn bank in vitro 
Is a long-term goal to conserve tnaterial and to isolate microorgl'nlsms. 
The main steps 0nd procedures fol lowed In the International exchc pe of 

clonal material s are described. Duritng 19811, work was ini tiated aimed at 

deve loping antlher-cl] ture I cassava totethods for and observe 

microsporogtlesis stages in relationl to tite size of the floral bud. 

(Summarv by VEIITEC. Trans. hy I. 1F.) COO 

18963 CENT W INTiRIiNAIIA[ IF ACRI CUiTURA TROPICAL.. 1981 . Flslologfa. 

(lhes i0 logy) . it . rograma de Yuca. Informe Anual 1981. 
7 2


Call, Colombia. pp. - 5. Span., Illus. hCIAT, *partado A6reo 6713, Cali, 
Co1 om i a I 

Also il Fnelish. 

(a5,sava. (.;lassn: prograns I liant ph %lrl;oiIgv. Photoper iod . ater stress. 

(,rowth. Irrigation. Plhotosvlthesis. Nit riett ab! jontion. N. Analysis. 
ieaves:. Co111lll . 

During I 981 the ph.sillogv section if CIAT's Cassava Program emphasized the 

undLi-standing (if factors thit cottrihlite to vielh under stress condititons. 

P,'v:,rding photoperi ,dlc effects, Iotng days (16 I clalength) dee ea-;l!ed Ill 
an It II while lncrva: ing DI and the no. If apices/plant inyied tota; 



stomatal closure and reduced transpiration and leaf area. Plants under 
water stress formed larger leaves after being well watered (during 
recuperation). leaf conductance was always greater in well-watered than in 
stre:;scd plants at any given vapor presure difference (VPD) and decreased 
rapidly as VIIP tiocrea;ed. Max. water use efficiency is obtained at low 
leaf conductances and there Is genetic variation among cv. in their 
respon;e to VPD. Cassava is highly sensitive to changes in air humidity, 
which enables the cassava plant to reduce transpiration before it exhausts 
avail ale olI water. Althogh cassava may be grown over a wide range of 
temp. since there oire clones adapted physiologically to these temp., 
photosynthesis is cnnsiderably affected at temp. below 5-10

0 
C. Cassava 

recycle; large amounts of N since the N content of fallen leaves is about 
half that of leaves on the plant. Tables and diagrams completing the 
information given are included. (SLummary by EIIITFC. Trap.i, by L.M.F.) COO 

000)3 
18 

962 N;, Y. 1982. Cassava and sweet potatc-stamping out disease. West 
African Farming Ncvemer/ltecember '.982:15-16. Engi., Illus. [IITA, Ovo 
Road, PMB 5320, lb:dan, Nigeria] 

Cassava. Tfssue culture. Disease control. Nigeria. 

Advances In research at the International linstitute of Tropical Agriculture 
(IITA) lit Ibaian, Nigeria, for producing disease-free cassava and sweet 
potato are destribed. The Tissue Culture lab. at TITA produces 
disease-free material and ditring 1981 requests from 37 different countries 
were fIIfIlled. Recommendal Ions for tran:n tation include avoiding low 
((1{) or high (40'C) temp. and special t.rotection from rain or direct 
it:1 I I ght . "Tbe; containing plantlets should be stored for at leas' I wk. 

atter art i kt I it a humi di ty chamber w! co high levels of humidity. 
learattt i nch ,htac Ius have thus been overcome . 'fihe tissue culture system is 

descrihltI a : we I I as the advatttages of its itse. The dissected cassava 
mer tt: tip is pla .d in a test tube with culture med'um and kept in 
culture rooms at constait temp. (26°C night, 30'C day) with a 12-h-long 
photoperiod for 2-3 mo. Wit a slow growth culture in vitro environment at 
a temp. o Io-21 °C, cassava, !,weet potato, and yam can be kept in test 
ttules for t. :e than I yr. The II TA, in collaboration with the United 
Nations Development Program, has offered a training course in tissue 
culture. (Sutmmary by EDITEC. Trans. Iv L..M.F.) COO 

0004
 
19992 SAN JOSE, J.. 1983. Dliurnal course of CO2 and water vapour
 

exchange In Manihot esculenta Crantz var. Cubana. Photosynthetica 
17(l):12-19. Eigl., Sut. EngI., 19 Refs., Illus. [Instituto Venezolano 
de Investigaciones Cientificas, Centro do Ecologla, Apartado 1827,
 
Caracas 101, Vettezielia 

Cassava. Carbin dioxide, leaves. Plant respiration. Photosynthesis. Timing. 
Plant physiology. Water requirements (platir). Venezuela. 

The diurnal course of Ctt5 and water vapor exchange in newly-expanded leaves 
(tipper canopy) and aging leaves (lower canopy) of the plant cassava var.C3 
C'hatla and thte C plant sugarcane var. Llaiera was measured under field 
ronditions itt the ligh Central plains (hanos) of Venezuela. fThe lower 
leaves ill the cassava catnopy e:xhibited a atinmetabolic aging. Their dark 
respi ratiot diii not -djust to I lower rate as did the upper leaves which 
received intensive radiation. Ott zhe other hand, the rate of dark 
respirationtf the sugarcane leaves was consistently proportional to the 



rate of gross photosynthesis during tile measuring period (15 days). 
(Author's summary) COO 

COl Plant leve lopment 

0005
18954 LOPfZ C., A.M. 1976. Iniclaci6n de enraizamiento y tuberizaci6n en 

yuca (MInihot esrulenta C.) y efecto del almacenamionto de la estaca en 
el rendiMiento. (Cas ;av root initLition and tuber formation and the 
effect of storage- of the cutting on yield). Tesis Ing.Agr. Palmira,
Universidad Nacional de Colombia. Facultad de Ciencias Agropecuarias. 
88p. Span., Sum. FngI., Span., 26 Refs., Illus. 

Cassava. Rooting. Root development. Root system. Plant anatomy. Timing.
Starch content. Cutt 4

ngs. Storage. Root productivity. Dry matter. Plant 
develpment. (;ermination. Colombia. 

Two trials were coducted at C!AT's exptl. farm. In the 1st trial, the 
morphology e1 the root syst em of tho cassava plant was studied, from root 
Initiation to tuber formation. Tue development of different root tissues 
and the starch accumu!iloion in them were also observed. Var. MCoI 1513 was 
used. Plants were harvested !3, 17, 2(, 25, 28, 32, 38, 41, 48, 61, and 82 
days after planting, 3 p!ants!treatment. Cassava roots rtarted to store 
starch 32-18 das after planting. Root age, and not diameter, was the 
determining factor for the prescnce of starch. No starch was deposited
until secondarv thickening occurred. Secondary thickening, however, may be 
present before starch accumulation occurs. Regarding the morphologic 
aspect, the planting system, either vertical or hor izontal , did not 
influence the date on which starch appeared nor the amount deposited. In 
the 2nd trial, the effect of storing cassava stakes on tile final yield was 
studied in a split plot design with 6 plants/treatment with 5 replications
and 7 treatments (planting right after cutting; I, 7, 3, 5, 7, and 10 days
after cutting) . Data on root vield (kg/hal , no. of thickened and thin 
roots, total dry wt., foliage (Iry wt., Ill, plant height at 12 wk., and 
germination 7 were recorded. Storage tinder field conditions, with no 
fungicide treatment, reduced yie ld. Tile highest yields were obtained by
planting stakev: right after cutting, vielding up to 5(1, more than stakes 
planted 10 days aftr cutting. Two var., MCol 113 and Mot 22, were used. 
lifferent levels of var. res-iince to stake storage were found; MCol 113 

was mre suscept ible than ol 22 to storage. Even with a germination of 
997, for the trial in all treatments;, there were large differences in vield. 
These suggest that germination 7 is not a reliable method to determine 
final yields;. (Author's; stmmarv) COI 

(006
199 76 MACHAi N1., L.F. 1975. Determinacl6n del area fol iar en vuca 

(Manihot escu lnta Crantz) por el m6t do de Ios discos foliares. 
(Ifterminat in of leaf area in cassava h the leaf disc method). Tesis 
Ing.Agc. :edellrn, I'niversidad Nacional de Colombia. 391p. Span., Sum. 
Span., 27 Refs., Illlus. 

Cassava. Plant pi.'vc;olog.'. !.etl area. Analysis. Leaves. Colombia. 

T'II 1af lis; method to oblbain the leaf area of cassava is given. A plot
planted to tile var. Llanera, establisieti for vield trials by the Centro 
Naional do Inec:ti gaoiorev Agropecuarias Tulle Ospina of the Institute 
Colombiano Agropecuorio (ICA), was selected in tile Medellin valley. The 
random s;;triling method used in the field for tile collection c material 

3 



is described. Ri-r;lts obtained showed that the association of tilestudied 

varialbles (:20 1W Class1fitd Pc high, eviduit in the homogeneity of the lea, 

tissufes. Consequently, it i; possible to calculate tl leaf area by the 

regressiln equat i(,n: Y = -26. -'66 + 13.7591 X, where X represents the wt. 

in mg ,t a disc of 8 mm ill diameter, located 1.5-2.0 m from the point of 

Insertion of tit petiole and Y, the leaf area in cm . The study has a 

dilagram that inldiltes; the location and form of taking a le,f disc and a 

glo! arr ol t lie miin terms ud. (Author's summary. Trans. by L..lt .F.) COI 

See a 0 1!, (0 2 102 0031 0056 0057 0072 0090 

009l1 1q7 0i 9.1 
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0007 
19218 BR1I'ii,,(;.[I. 1I 1983. Toward lower levels of cyanogenesis it, 

cas!;aV;i. Ii:n lelange, 1'.; Aliuwal ia, R. , eds. Cassava Toxicity and 

"Ihyrliid: Research and Public lea I th issues, Ottawa, Canada, 1982. 

Procvedings of a wr-':shop. (tawa, International Development Research 

Centre. IiC-(1-207e. pp.119-i2. EnIgl., 30 Rlefs. [Dept. of Tropical Crop 

Science, Agriculto:al U'niv. Iageningen, the Netherlands] 

Cassava . (saror 1ecs is. IIIN conre,'t. 

;enetic aspirtr. ;ind ecological factors are discussed regarding the possi

bility or cultivatili: cassav;t with low, or possibly zero, cyanide levels. 

The 6road range or oost lWC; levels, from about 10 mg/kg to more than 600 

ag/ki,,, iVsee e.'dIunce thit the genetic controi is multigenic. low-cyanide 

ioi' at the Internatin0(1 inst i tute of Tropical Agriculture (IITA) had a 

tet.ll loot ilIC content that varied between '3 -91 mg/kg. The ratio betveen 

IHc!: conten oi lot peel and thaL of the p;erenchym var 2.6 (840 rig/kg:330 

f:(/Ir:) or a ve" toi-:c clones and 9.5 (690 mg/kg:73 rg/kg) for 8 less 

cl1ecs. like application OM, 

iriisi~~ p iint rpripulatinn rencrtase gluc.side levels, whereas N fertiliza

eirr, drI igrt, rnd thin' stalSon (rainy) increase glucoside conte.t.s. 

lih varilat ions ill sol tirt i i tv and rainfall pattern play an important 

role ill the plucrild Ct'cortent of tire roots; the influence of different 

,,rrlogia ca I ornit ions is not vet well understood. Further breeding arid 

t:I:i ( orwe factor,; the of pruning, and 

select ire work cold prrlduce zero-cyr'nide content clones. (Summary by 
FillITEC. 'llilli;. by [ I . C0)2 

(01 ICheoical (:omposttior, M-thodology and Analyses 

0018 

19:21 	 Clw)i:l:, P.1). 1981. Fffects of cassava piocessing on residual 

c*all ide. In DiInge, F.; Aliluiwal Ia, R., eds. Cassava Toxicity and 

Thyroid : lr-seatrchr and Pub lic lea Ith Issues, Ottawa, Canada, 1982. 

Ptnir'r'lgr uf ,r workshop. ilttawa, International Development Research 

Centre. iDRI-27e. pp.1 38-142. Eigl . , 34 Refs., Ilhs. [Tropical 

levl I Opocirt ,, R1est,;ti''hI S t . , 5,-ir2 ;ra'.' I nil Rd., london 14C1, 8IU, 
En I and 

i:assava. Procts; ring. Cvairiri's. COm Mlrrsitorn. CalSlVa ch ips. 

ThLe mprrtirce ot canrrgetni c li-iir ide IIvdroIls Is to free cyanide in 

dht'tt:i.wirg tihe rat e of (",';inide removal during cassava processing is 

hI gh IIgh t ed. Ai enzyatic assaV tht readi I permits measurement of the 



(I pro(Ihctics 
This assay achieve': a rapid and quantitative hvdrol'.' ;is of cvangenic 
glucosides and at'.' laies; ti med I or s;tcn dInt II lation or aspiration. 
1)I tIeren t tf prcee; ;ig to rlto (I assaVa rott tOXIC itV ;and improve 

free ;(ll bouud Cyyl I(Ierit Io itt c;It8,!vt and cassava wa.sdevel oped. 

metItod'( I 

it; pilat t it rc delbecril''d: (II dehydr:tioi, ,i Iarced-air (lrver is 

toed attd ?5-30;" at it, ltn tnd cyalnide is eliminated It 47 tad (,°',:with 
- a11(corresponding Ios'. ,I free c';' ide o I aind 8 at 47 a lt]tl'C rasp.; 

(2:) l iln it ';it'r, which cl imtinat ! over 90." free cyanide oItent within 
al I) !-i ing ( leasching) in Watcr, rapid Ia cold wateril ;Li itrin 


IUliOtvtld ( 'I tin' t I e .;llide d tt4 o lo ottd The
'' 1,h bil tilt- cv;n ide. 
dI I erotee; i' tile rat-e oif cyan Ide ] ,n when tcS' hr:wi ulo'g'u;ites ;ire1 

IesCri ed F re c yII ide is Inuch 'IlItr to re itve t.a itun )l 1td t IIand , A11d 

i}' I:'t('ll t'(! rLi:ilag; ill wter, !soakIn g ill water with is.;ociatd l ermeita-

Ion, ai t lowe sllt d ,'itng, on:ttt itttte Ill ef ficieit prot:et5; for remtvinig 
it i; fea ittal . ide. Ilte enzyat Ic assav thod al lows higherdim I :ne residual 

c'i;lrlie i lv,:it, Itt Ih Uit l un thtse reported ill ;irl le I Iterature. Thethtn 


i(c1d to invet igate chrlic toxicitL; Hpllcatitns, esptciatllv of bound 
,'".uId cI(;,. f...d s, l. cqha iz d (Sunimar': by LI)ITEC. "Irans.n litse 


L. . I . ) (01 

1 938 FS;IVAd,: , I.B8. 1t . (ompos ic in quit'ica de I follaj,- do yuca .
 

( (heroial C'0T ('sit Itt e foliIage) . In Seminarlo National
Cassava de 

'I'll(a,MiaracI '., Velle Ieta, 118(0. e v i s ta tIe TIa Facl(tad de Agrononta. 

Alcance no.31:627-635. Span., 'I Blei; . [lahor:ittrlo de (uitica, Univ. 
S int ' 1I vat, 81()l8659 'radon del iEste, Ciracas, Venezuela) 

(aho;, '';I. I eX.'e. S tL:; . C(ilI t iatrs. Prot eit CO1lteil L. 'at -onteit. Ash 

c(ltettt . l"ibre t't'lltt'lt. (arbtolvdrate cont tt . It(;'Ctltent. Amino acids. 
VU.'eI 1VlI NI. 

Pli t till,('tltt fat, 'arllalt'.'tattt IIIll- l, and fiher cOllt eitt of d0ehyldrated 
lear' ;l' SteCT I II cn; Itv:t var. frr the, l(eal ity of l lImin, stateant of 
A rii ;u I;, llt-lil, r l. T'he , iIo I c id prI, le, p e!;ence of, Ve( W- F' I1CN, 
anti i. , tt , ! c((it(1 t m''t (II :. lillnltled. Iecl'.'es and stems were finely 

?;riletd t,,;I aie I lotr AH ]:i- to th.tt of ! alati I ut with a lower crude 
i -1 ctlitlit. l.'r.[IT\-I )_ H, A';V-...' 17 ,and i'CV-:28'. were utitst;ia tlng with 

av. Vitl,.L , 1 11I .. , ' . ( 0 , antd !.).( rude proltein, ether ex
tract, i ih, , rith I (Ir, and ,;i1-,Itvdrlit -;, ,esp. Vir . V'CV-2365, I'CV-2203, 
,,full V( %\-2(7',-; h, t glirnhi ;icld with highes;t , liuh/idftI., pro, iI( the COnrh. 

part i('l(1, oi I I,t ia I otim tieit a, ]hwCver, low 1,I, Is of met. were 
flltitl! ill aI I ita'. "ItL I t tv ;1(ids werte lentilfied aM:ttg tle Saturated 
t I:irie ntvis ti ', palmit ic, -Letea'ric, ,ratchidir, ant I eQnic :tcids;a t, 

III;ILtIIrItL( t, 's were pltlaitI oeit , lec, I inoleic, antd l I nolenicI acids. 
IlICN valtes; wi.te less tI n Iitit/kg ;ft, - r i in drying, itall var. Cassava 

leaftt alnd 1-ToT,flmir Is a ;, rtice ,I ,'torgv and forage. Var. t'CV-2078 had 
the Ie!et nutritIonil characteristics. (Sumary ItyEDIT-C. Trans. by L.M.F.) 
1;()3
 

0010
 
1 l5 1O EZ, G.; VAIDIVI FStI , M. 198)1. 'Ill effect of viriety and plant age 

oil cyallide colitetI. , Chemical Cttpositio till;mdquality oI Cassava roots. 
Nutrlit iml Ieport: International 27(4):857-8I5. Fa, I., Sui. EngI. , 23 
Ret's., Illus. [C,\1, Alpartido Aereto (),l , ('all, Colomlbial 

Cassava . Ci'lt . ', itIiltde . Compos tttIon . 't titItngt it., ma tter. St rchI 

cnorrte t r,,, o tcItt . A;I c LIt . 1:iV o n t t. P . CoI ombita .n t . ., F 1, it tts 




The c Icts o l 2 cas. ava var. (CMC-40, low-cyanide cv. and CMC-84, 
high-cyanide cv.) ind harvesting at 4 plant ages (from 9 to 12 mo.) on the 
cyanide content, chemical compoittion, and quality of roots were studied at
 
;IAT. Plant age practically (lid not affect the concn. of cyanide in the 

parenchyma of each var.; the cvanide level in the parenchyma of roots of 
CMC-84 wa,; approx. 3 tiras higher than that of roots of CMC-40 (623 + 25 
vs. 234 + 10 ppti on IN has is) . Root peel of CC-40 had very high levels of 
cyanide, notahv it 9 ,and II tro.; the cyanide in the peels of both var. 
decreased with pl;it agoe. Root piirenchmn of CC-84 had a markedly hitter 
taste and wia considered nstitol)le a food vegetable; some of the rootsl is 
of (:!-T-40 also, showed some degree it hitternnss, especially at 12 mo. Data 
on )-, starch, sugai,, (T., crude hiver, ash, and ether extract are pre
sented and di acussed. Starch, th, u:;ii chemi":l1 constituent of cassava 
roots, accounted lor 83" o f thei r IN.. Cassava peels contained higher 
levels of some of the chemical eompuletn '.; but peels constituted only 16-18% 
o0 the total root fresh wt. (Author's snrmary) C03 

0011 
19225 ll'RSII-Y, C.H. 198 2. Methodology: quick estimation of dry matter 

content of cassava roots lmssible using rapid evaluation technique. 
Cassava Newsletter no.11:4-5. Engl., Illus. [CdAT, Apartado A~reo 6713,
 
Cali, Colombia]
 

Also in Spanish.
 

Cassava. Laboratoiv experiments. Dry matter. Roots. Colombia. 

To eatimate IN 2cntent in cassava roots, CIAT has developed a modified 
rapid evaluation tlichnique that requires a min. of materials and can he 
carried out at the field level. This method is based on the principle of 
the high relationship between root D1 and root specific gravity, which is 
estimated in a ,olution of common table salt (NaC1) In water, with a known 
specilic gr.lvity. A series ot 0 salt solutions with 50, 100, 150, 200, 
250, and 10) gil solute ',,ith specific gravities ranging from 1.034 to 1.192 
was pirepared. S;rplesF were passed through each solution until they 

=floated. I content Is estimated on the basis of the formula DM 0.0358X + 
0.1"l5, where X is the mean rating in salt solutions. Approx. 250-300 
sariples can he analyed with less than a 10 change in the NaC1 conc. of 
the solutions. Tis method has a highly signiicant correlation (r = 0.86) 
when compared with traditional methods (weighing in air and in water). 
This technique is recommended for breeding program!; and in the selection of 
cassava where large no. of samples need to be analyzed. (Summary by 
EDITEC. Trans. bv I .M. F.) C03 

0012
 
19518 NASSAR, N.N.A.; DORIA, ,l.G. 1982. Protein contents of cassava 

cult ivars and its hybirid with wild Manihot species. Turrialba 
32(4):429-4 32. EngI., Sm. Span., EngI. , 13 Refs. [Depto. do Engenharia 
Agronomica, Univ. de Brasilia, 70.910 Brasilia, D.F., Brasil] 

Cassava. lt. brids. Nanihot ii igantha. Cuitivars. Roots. Protein content. 
Brazil.
 

The protein contents of tubers of 16 cassava cv. and one hybrid of cassava 
with the wild species Nanihot olf antha of the germplasm collction of the 
U. of lrasilia (lrzil) were estimated. Total N and DM were also deter
mined. Seeds of casFava and 8 wild Nanihot species maintained in the 
lieing collection at the University were also analyzed. Protein % in large 
peeled tubers oF cassava cv. ranged from 0.7 to 1.2% and in small tubers 

6 



(less than 50 g), from 0.9 to 1.4%. Peeled tubers of the h.brid had 4.6% 
protein. Protein in wild Manihot species seed ranged from 27.9 to 37.3%
 
compared with 26.8% in cassava s.ed. (Summiarv by L.M.F.) C03
 

0013 
19999 SALES FILtO, J.B. ; TEIES, F.F.F.; SIILVEIRA, A.J. ; BATISTA, C.M. 

1982. Efeito do m6todo de determinacao de mat~ria seca no teor de 
carboldratos, em raIzes de mandioca (lanihot esculenta Crantz). (Effect
 
of the method of determining dry matter on the carbohydrate content of 
cassava roots). Revista Ceres 29(165):503-508. Port., Sum. Port., Engl, 
19 Refs. [Conselho Nacional de Desenvolvimento Cientlfico e Tecnol6gi
co, Av. Marechal Camara 365, 2o. and., 20.000 Rio de Janeiro-R., Brasil] 

Cassava. Laboratory experiments. Dry matter. Carbohydrate 
 content.
 
Analysis. Brazil.
 

Various techniques for determining DM content in fresh cassava roots were 
compared and discussed. Best results were obtained with samples cut in 
small cubes (1 cm in width), placed in Petri dishes, and dried at 75°C for 
8 h, in a forced-air oven. Higher temp. favored nonenzymatic browning with 
consequent decrease in reducing sugars 
reaetion) content. (Author's summary) C03 

and free amino acids (Maillard 

See also 0005 0006 0007 0014 0024 0041 0044 0051 
0090 0091 0093 0095 0100 0102 0125 0138 
0151 0173 0191 

C04 Plant Nutrition
 

0014 
19988 ALMENIRAS, A.S. 1982. Effect of liming, fertilization and mycor

rhizal inoculation on NI'K uptake and growth of cassava (Manihot
esculenta Crantz). !'g.Sc. Thesis. College, Laguna, University of the 
Philippines at Los Balios. 92p. Engl., Sum. Engl., 53 Refs., Illus.
 

Cassava. Agricultural lime. Mycorrhizae. N. P. K. Fertilizers. Nutrient 
absorption. Mineral content. Analysis. Plant tissues. Growth. Dry matter. 
Shoots. Soil requirements. Philippines.
 

The response of cassava cv. Lakan to liming, NPK fertilization, and mycor
rhizal inoculation was evaluated through a pot expt. using an acid infer
tile soil (luisiana clay). Fertilization significantly increased the 
degree of mycorrhizal infection, tuber dry wt., and total DM yield regard
less of inoculation and liming treatments. In unlimed but fertilized 
soils, Inoculation significantl increased 1' uptake. Among fertilized 
treatments, no significant growth response was obtained from liming and 
inoculation. Using lipa cla,; loam and luisana clay, the response of 
c.,ssava to ':PK fertilization and mycorrhizal inoculation was further 
investigated. The application of 45-60-60 ia both soil types significantly
 
increased tuber dry wt. and total DM yield. A significant increase in P 
uptake over the 0-60-60 treatment was observed in lipa clay loam and 
Luistana c'ay applied with 45-60-60 and 90-60-60, resp. N and K uptakes 
were not significantly affected bv NPK level in both soil types. Mcorrhi
zal inoculation apparently increased the degree of mycorrhizal infection in 
luislana clay but not in Lipa cliv loam. In both expt., results of corre
lation analyses showed that the degree of mycorrhizal infection was not 
related to shont uptakes of N, P, and K, dry wt. of tubers, and that total 
production correlated best with shoot N uptake. (Author's summary) C04 
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1 9b5 E t R IN C 0N A 1, A D E ;TAGRICtTURA TROPICAL. 1981. Proy c C ,, )

~IfomAua,1981 .~ Cali, - Co lom\ ia. pp. 57-67. Span. ,11 '(CIAT,1v~''' 
Apartado Aigree 6713,.Cali, Colombia]:'."' 

Also in Englis~h.,' 

Cassava. Can;sava programs Mycorrhiae P. Dry matter. Foliage. Herbicides 
Cuttings. Colombia.*
 

o of 
lighted. 'bje.otives' include the collection, maintenance, multiplication, . 

and testing of dycorrhlni'.sstrains and determination 'of favorable culturalf' 
practices for mIintaining mycorrhizal activity during the growth period of 
cassava and preservation of high mycorrhizal. spore populations in the soil. 
Strategies for utilization of, vesicular-arbuscular (VA) mycorrhiza fungi in 
plantnutrition of cassava 'are focused on. their use in nonsterilized, low 
fertility, acid soils. Twty-five VA-mycorrhiza] species of the genera 
Clomis, Gigaspora, Acaulospora, and Entrophospora were isolated. Strains 
C-1 and C-7 of. Ginmus sp. were the best adapted to 2 low-P sterilized 
soils. Te.competitive abilityof seected strains with native mycorhizal 
fungi was evaluated as well as the utilization of 1ow-cost P souircesof low 
solubility in combination with mycorrhiza and the critical level of spores 
of native mycorrhizal fungi inthe soil (estimated to be 12 spores/1OD g 
dry soil). The application. of Nand.P'.to the soil, reduced, while K in
creased,' infectiont,&however, observations indicate that soil and cv, 
differences exist . 'to differences in composition of the native mycorrhi ; 
zal, population, . Stake treatments with 'fungicideas had. a negative effect on 
spore reproduc,'J/on during the ist 60 days of growth, time after which spore 
production i Some in relatively high concn. can', 

XcivnhctlMycorria rojec C Program are high

icreased. pesticides 
Influence myc rrhizal development. (Summary by EDITEC. Trans. by L.N F.) 
C04 

0016 
19511 HAWKER, .; SMITH, G.M. 1982. Salt tolerance and regulation of 

enzymes of ) tarch synthesis in cassava (Manihot esculenta Crantz). 
Australian Jlournal of Plant Physiology 9(5):509-518. Engl., Sum. Engi., 
22 Refs. lus. .[CSIRO, Div. of Horticultural Research, G.P.O. Box 350, 
Adelaide,'South Australia 500]]
 

Cassava. Salinity. Resistance. '~Nutrient'.solution. Plant tissues. Mineral 
content. Stems. Plant development. Roots. Leav'es. Starch content. Water 
content. Enzymes. biochemistry. Plant physiology. 

Growth rate of cassava cv. MAUS7 decreased with increasing NaCl concn. from 
0 to 75 mM In nutrient solutions supplied'regularly in a porous growth 
medium In agrenhouse.> Tuber wt.' was 'reduced 50% between 30-5g. mM NaCl. 
and' there was some burning of apical'.leaves at 50 and 75 mN. Na and Cl1 
increased in all tissues with increasing NaCl concn. but Na' remained low 
in laminae until the 75 mM treatment. K levls decreased in tubers, 
Starch conca. remained the same in tubers and r stimulated starch bound 
ADPglucose starch synthase I .5-fold, Leaves and tubers contained activi
ties of ADPglucose. pyrophosphorylase and ADY'glucose-starch synthase similar 
to those found In leaves and storage organs of other starch synthesizing 
plants. ADPglucoqie pyrophosphorylase from leaves was stimulated 20 fold by
3-phosphoglyceric acid (3PCA) while the enzyme from tubers was almost 
completely dependent on 3PCA at pH 8.5. At pHl 7.5 the leaf enzyme was 
stimulated 26-fold and the tuber enzyme was again almost completely depen
dent on 3PGA. Thairesults support the view that it is not possible to 

S8 J 



genera Iize a ont the magn itude of the contI-eo 1 o ADIIg 1.ucose qynt eit's is in 
leaves a, oppose d to noichlorophyl I(ns ti ssues. (AutI or' s nmr.') C04 
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19521 11MOI .; S I V'l!-l N :. 19V82. import;lci a Tie
1 .ER, 1.: :')c, I a I l:, t: icorri

zns en tIa absorci ln de f6sforo pot Ia 'fict .'1 ('fin, Impolt ice of mcer
lhiz;i Io plouspli.rus ;I I,!;oi'p t ion b'I ti ';(-I;v . F' i lI oit; c ui t ori, Ies 
1 (2) :182-I o'. ;piln. , Sum. Spt ., ?0 Re Is. , i .w [C IAT, Api rtlado 
A reo 671 1, (:; I I , co I omhii 

as; loiv . -:t'r ri ::;. P. ell (til t iv;ll . Dry mtitO . ;Nlltri I ;Ihso rpt ion. Ir. 
MIiera l c'itent. Pr' tlit. 'viLV. exp- IienL s.fie-,ld CIl,bllia. 

V'I iit1! w IthIf (if1 lV\A 9;I-(I1 ]I" 011 ;lIodillI [utrienot Sofft i~ll M U~ts-hC)Wll th111 

thii r,,t s,'stuer of cio;sslv;ii; in ffici ent in 1) ;l)F-,rpt ion; however, mvy or
,rh;i it sottc iLi ,r ir'provos thi ahsorpt ion .. s i Iet blv. I ilpo t tr Ia Is 

W i ;ttr 1 i ;cd ot II : tio Sa;11tl r ( ii (W til ,a ,,m!, ,, tie I i thilo ( ol ia) lon
[ttcitlatod I I , ts requi red in ;p it t0if it I100 lkg P / ht Ior rtax. IN 
product iI I whie 'i. rl h;II l-in fi ll ttel plant, (did not. Icquifire P. 'Ihe 
pr,1 i tice i f :iicorrhizai;i in ic' tledP 11 ]O0-l d tit l vi bii-orpt ion 1 soei e Is 

1I' applI i c.,Lot le L aitl Ieve I 1 11i ' is I iund to be nu h higher 
1)(11I ,whell i ,rps ll p o p tl411 115 110' I'I ['lil tt'(]. ,11e'he inii,'t'tId Cil tt ;i ri'0t S 

were tsedil i tIoo tlI'L !t0i r" 7 1 1 pllltI ( Cio v1,.-:1,(i1 1 '1'ies M InaC, Ileoilo,
 
ct:{tpe:L r 11, n(jL1JoI I uy, Stv1 0 1 - ifCe, ! ,;4 l
, 1,W,itIMS Mid ;;l It i_,. ,. lf tile

1'V ' V Wtiltl',e I IIt AIti 1ro(1 , XCeI'll I I Ir t' l ';n lV ;I IlaikU )re ponse t:e 

li/hCIl tliof siv!, 1 . i t: l 1i I I ftt 1 %CltI'If Ipp I t.Loil kI' (10 
)l 'l) . lo ; w, ; lo, illy ! tr late illoculi lte,! t i lect d rolotso)f0c,0h d

f lw -. I cw~eei I- , " ; t: t II the ,1 ll t: wu r"I in11f,c t "d anld showed a ; go od 

respol',. ti, n. ii'iilItIl i lt ini t1li1t th' hos;t plait i, not very ;ele7
tirte Igirdii1 ' tile mvcorrhi:al stri;n, ustid. 'lo di t riine it different 
lchgrei' oI I f ! et, ivem-t,;!;I-: I S t II'll' tit' dii etLellt mvcor rlizo I straIis 
rlgzitri lflt,, i' 4 ;t'.a 1 'i ' 'l-1, ;VvelI t rain ; I ve 1 uCeei i!,(,lIu il froi (i di rent 
lt-I.U,(ll; of C 01011)i it TIhIUe l:; ,ir t :,Ci) s a I a 1rge[;. tI /l y t ' I owed 

dl fe r.ce ilmonig !;Ira ins wit I pplI lo t il. Tr il Is on ;terile TIlnlS ter
i oe ;irin511ut0'iiill lilidcI o
!; ol i Sift de (if i I I cHmo showd thltL the e If('t f 
11) u I i'l'I111 1 1 lit 'fy 'rt-t'er oil :tLri I I:ell yd1i I ; IIoWev'ei', some pos it ivet 
repolls ' i:ls observed oi tisteri I i;zed soil with nat ive [o'vorrlhizal I populla
t ions. In tiei I t f id iIrc-iiI ton t ia I , a good inJ t i I response wats
 
o)lervt',, es pecia IIv in ster!i i1;'d soil. lnocuI atill oil this soil Wits
 
) igh Iy posit Ive regairdin r o o Ip ITrluct inn, flt there wii0; ic significanti 
tlltt oil un tileri ized seIl. l1hes1epreIitinary Itestl ts cIlrIy indicate 
t he d polIl'(llylV of ;Is' Va (ill l C,ff ic i ntt tncll r rh i ;a I a:soc hat ito nd 
indiicate the poFsibi lt 0ill initing the ,, 1e of 1P ferti liers wit lIyeor
rti no I i i ,lat (A ilir ' 1is . by )tr i otis. sumnmarv I ran s. .M.F. C)4 

00)18
 

19226 1l(w 1:111 , R.1. 1 9h2 . .cirrlhi -n I associations: important for 
cas,;ilV,-ictrowl 11l soils low ii1 P. Cassava Newsletter no.11:10-Il. Engl., 
illus. [IAIT, Apartado \6reo f,711, Cali, Colombial 

Also in Spainish. 

Cass iV . 1:uirritio ln reqliremellts. Mveorrl;Zae. 1'. Colonbia. 

Ciass,';i 51rowsose 1101 I l;ome 0,w-P soils ant( is less responsive to I1 ferti11
i .uet, ti Ilillin toer crop!; diii' to the as,;o tito of cassaVai riots with 
curta in soil lungi , to 1 ed vesiculnr-arbuscular (VA) mycorilhza. Aspects 
tif tile syrI ,tIc reltticlisilp Iltuipi/plroot all: describtd. VA mycorrliza 
prothei ?l:plol ill and iillltil the roots -Id form arbuscles and vesicles 
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'-
Lnq;ide the r~ot corcem~. The P absorbed by the external hyphae of 'the' 
ungus is released to the plant roots where interchange' of substances 
occurs More-than 70 specieshav -been  hidentified:differing int 
efficiency to absorb P. Since 1980 the Mycorrhiza Project at CIAT has 
collec'ted, purified, and evaluated the efficiency of large no. of mycorrhi 
zal strains to identify highly efficient strains adapted to particular soil 
and, climatic conditions. Improved methods of inoculum production and 
application are also being studied. It is expected that the use of better, 
strains will make field inoculation *in nonsterilized soil an attractive 
nlternative, to using high levels of P fertilizer,. (Summary by EDITEC." 

r'rans. by:L.M.F.) C04 

'-

See also 0024 0026 0030 0173 

DOO00CULTIVATION 

0019 
18939 GONZALEZ.J.,' E; SEDEK L., J.; GIL G., F. 1982. Consideraciones 

agroenerg~ticas de la yuca. (Agroenergetic considerations on cassava). 
In Seminario Nacional de Yuca, Maracay, Venezuela, 1980. Revista de la 
Facultad de Agronomla. Alcance no.31:637-647. Span., 12 Refs. [Univ. 
Central de Venezuela, Fac. de Agronomla, Apartado Postal 104, Caracas, 
Venezuela] 

Cassava. Energy utilization. Land preparation. 
Food energy. Energy productivity. Venezuela. 

Cultivation. 
, 

Harvesting. r , 

S 

The energy balance of cassava with the level of technology used in the east 
central region of Venezuela is analyzed. 'For each case, the Cultural 
practices employed, required inputs, equipment and machinery utilized, and 
labor for each activity are described. Conversion parameters were used to 
express inputs in kcal/ha. The energy output for producing I ha of cassava 
was estimated to be 10,608,338 kcal of which more than half of the energy 
input (52.14%) 'is used in the mechanization process. NPK fertilization 
takes 25.1, 4.75, and 1.42%, resp. The energy cost for other inputs were: 
see -',7.24%; agriculrural lime, 2.96%; labor, 1.9%; transportation, 1.56%; 
ffuel, 1.47%; herbicides, 0.76%; and insecticides, 0.63%. Estimated yield 
was 25,000 kg rots/ha for a kcal value of 43,600,000. On a dry basis, the 
cassava canopy. produces 2600 and 8000 kg of leaves and stgms, accounting 
for 42% of total photosynthetic energy (10.2 and 37.6'x 10 kcal, jesp.). 

Compared with sorghum and maize' which 6 produce 8.0 and 7.1 x 10 kcal, 
resp., at' a cost of 11.9 and 12.2 x10 *kc.!.lcassava roots have a ratio 
product obtained:energy input of 4.10 vs. 0.8 and 0.58 for the other 2 
cropsmentioned. (Summary by EDITEC. Trans. by LMi.F.) DOO 

183488 JAMESON, J.D.; T,'OMAS, D.G. 
In " ., ed. Agriculture 
Press. pp.247-250. Eng]. 

0020 
1970. Cassavalarihot esculunta Crantz. 
in Uganda. LondonT, Oxford University , 

. 

Cassava. Production. Statistical data. Cultivation. Plant breeding. Cassava 
African mosaic virus. Cassava brown streak virus. Cercospora henningsii. 
Verticillium dahliae. Clones. Uganda.' 

Several aspects of cassava cultivation in Uganda are discuSsed: origin, 
time of' introduction, soil and cliatic conditions, plant development, 
regions and districts where cassava is grown, cultural practices (propaga
tion system, planting distances, weeding), ways of preparation and consump , 

10 
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tion. CANlDl, transmitted by lienisca sp. , is one of tite maior diseases in 
cassava. It can be controlled by the growing oif resistatit var. t hese 
being produced since IlI I a t' tie :ast At riecan Resi--irrh Stntic at A ani ,
Tanzania. A I ist is included of clones distrihuted to icirT.ters, in 1904 ctnd 
their origin. BIylaws it ftorce 'ega rditcg the diot r'irhut ti l p tlaniting
material to prevent dinccse ds.emination are discu. (ILIed. (i seaIsIUther 
reported are the r)rown streak vI rus , Cercospor Id Im ))unitIngs i i, and 
Verticil I Im dahliae. (Suitnary by I:);Ii'rEC. Trans. by L..M. F.) )00) 
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19145 POH l0, Ml.C. .. ; . LACD), l1l...C. S 'ZA, A. IA S.; GOiES, J. DE C.
 

S(l'ZA. I.. DA S. ; 7FF.IA , i.M.G. 1,OPFZI; 1)E V .Z, A .M. 1979. 
Re zonetite o It do.l;tIl oin Bfi i parca irtiplantacao tie destilarias de 
ailcool de mtodlltca; recur;os natura;i. (Rezoning the State (of Bahia to 
Itntrdtte ct;saa alco,l distilleries; nitural resources) . lCru;: das 
Alt:cas-BA, lipr,- ia firacileira d l';quisa Agropecuria. Centro Naciona I
dU PesqtlisA de !a.Wdioca e [rtit icultura. /,0p. Port. 

(lasi;tll'i. CuIt l,'tt ioll. Ptodt i tio . Alcohol. lBra: i . 

' The tmos t h t t atttt reitrtvo:oI tie stl (I f Babia , B r;i ' iI, were selected to 
e'stabIoli t cilssavat alcol ] distl i I lerie;. V.'iLit in thest ctteas nitportant
cet1terc tot pre'dicLitn wee teteri'ired ,t the lat ;i!; of thei ra IcoIlo WOtt 


petentifl itt te'ics o cliIat e, liii-, crop pri t tctiton, at'It' planted, 
 ;mid in
i1;tilc easc;, I C:X:t 1. reoittL tf re-,crIch itdcic t g the a(dap Itiilttil Of ca sava
 
LI' the regitc . The :Ireitc iIu Itctld weri Pecotnc'',o 
 Uaiatto, F'l'i tie Santanacac
 
.lequii , ,td;,Ira , F.ilhto d, icon: i T11, Cait it 6, Brctcacdc(, and Mascot e. Ii the
 
5ccli Frctcli sc'i River regihoi the area' it y;I'.irclo;vccl selecteud.
AncnI' were 
For each one of the (I-liters where: t distillery cari Ice established tice
 
cl Jowilcg intf ation , : I 111tt i
l i 'ent 11 itttt it ei.- inc I Imed , ,c,,grapl itc
 

Ital i:!;titott, phylo Igtraphy, ci imaito , type of vegetation ai s;oil, majIr
 
ctrops es tall)llIe d, aInd tl II potential for cctcaytva cultivatLiot. It I s also
 
indttci ted tha;It the .t I of thii; region have low fertility; a fertility

Iitd.:X t lr the sot]i . eacith on, of the potential center!; is included.
 
(SuntifatrY by IDITFP: . ITracns. by II. F.) tll
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18960 SOUZA, . F. IF; IAS,.SI 1S, ..1 ; ATSS, P..E. lE; NA(EIM), M.C.M.;


CA-:VAI.lOt, .1..; i'ORIT), 1) .M. 1977. Si.ste-nta 
 de producao para c r:condioca. 
lCaissava IIIduttioit sstem). In Sincpjsin sabre o I trerrado, 4o., 1976. 
1as, p ' cti1 i cactic agropecuairic . lelo 1! izonte, I t atialia. 
pp. 3187-393. Port., 8 lefs . 

lCltsocav, . Cassavt pt',gramln . Cul t ivat ion. liarventing. BraziI 

ltle potet cal of ccoctvi for etergv product toll, its uti I i: lt it for indus
trial purpo,;-e., and the erpl oyient t icct it get,e rateo; ic llBrai gpve way to 
the development elIcieo tiest t~l to _ftine the areas o Cerrado soil,
cbcaracteri-ed h i ow , rt ility, high acidity, looo- (N clltillt, and highItct i-tI]. '1he aV. 'it C it Lltese aeas iis expected to jttcresge from It. 
tha, ;It 1H li,. , to 20t-30 I. it, order to Ill , tle u.!e cIf selected cv., 

tic rttt(l is iFaltapcl I t c( g , pIllposed ,(- II as ilprotvemelt of g(.letiC 
licto ti ,,.',. 'v. P i titl ic Ip a c, I . \'lc:clrtlha Sel-514, and llhridil critil 
yield- ,f, I M .(, A7.0, clcl 21J,0 t/ha, resp., all reCtil,t, -tIdLel for ti,, rtgion
of Seto i'ptgnaL, l('alized in til Cerradho iitea. (Ielrcchf tlilii tIried 
olit ,ti Illact intt1 t I te, ;pIl ing, herc l i lec;, fert i1 i;!at ictt, prcllitg, lcc,''st
t ille , ;,nd I otat i Il ill Sv Le II;,Ut KI vt'II "1 , 1 Ce t ro Nac i na I de'Ig 
Pe;qtl itc,, d, !aitt iI t' i'I I ttcuI t ccI t esonrc i the dil !t' r'et t tl-tl 
carrid cut ltc tint' e Ce frtht, crea tlat eValu.Ite tlt iIfftrett essil)lc 
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t , 4,RefsAmrcnisiueo gicultural Sciences.- "19p,. Engl. 

' leBrbados :i978.) ,': ; :
fA ricult ure, Bridgetown 1 '!:).002s3tl' i n "tr'0 -;rqic
 

ssava, Cult DUeae tIs 

nralInfoi atimmonis given onsthe origin and distribution ofcassavaits: ' 

uses I sstea andntrient reqiremnts,cology and botany, my. 


mecds(- progit tion,A cultural piatices, symp.tmtl1ogy.Reis jor
 
"dAieases andpests and ther control, In Jamaica, n addition to its ... In
 

huanan preantedl ntrition, cassava has multv eindustrial uses mnr
 

whAchartt producton of starch, glucose, cohlI ,adhesives, and
 
cosmeticus. lirowt cycle of 'a. •varies beween 6 mo. and 2-4 yr. ohe
 

' 
! :' pre fers: lighit soils and- grows,bestl on sandy ior, sandy' loam. i. ..crops textuired 

s'ells offreasonable fertility. Withgthe removal of467 kg K/ha, root
 
yield' o 59 T/ha cal be obtained. n omderaino strongly alkalie soils,
 
(pliabove 8Op), dfionies of B, Cu, Fe s, 'andZn occur Almong the
 
ialjordiseases aof n are those causedd by Xanthonsctssava Jamaica 


hana ns, arwnia sp., Crcosporidium henninsLt,,Cercospora vicosae,
 
ba P fta) Oidium 


yieldsof 59luMT/ha,caetin d. adrtermt str e'lkain 

whi . t, ou(Phtyllos sp, manlthot]s, Coei ean'u.
 

Ianlo s ong soils.
 
conoeycs.I rwhus canajocof veraris.beten 6:ma. acs yrrtora,horwor"
and2-4rvnac The 


of aetoec~
(mary bysaEs Tras.aa'n'aacL.nthomonas by
(Silba gw oandother like
ros(rnnysello), shoottfles pendula)e Insects 


.c.,
m- ioItiso .r06i 0162 o77 henOi00 r ,. .. 

carlbaea, Phoma ire Fertilizatoion i- s, .... "trium(1'hySoiaator indu 


18904 CENTRO IN'EAIONA DE AGRICITIRA TROPIAL. c.1981, Suelos y
 

- oniricu6n de ,i (Soil, lan tmiteuti Con).1n
"ia and 
do Yuca. rme nUal 1981. Cali, Colombia. "pn.0nf01 " 


',:.-Cassaw|a. Cassava programs. Ca. S. Un. N.-,P. K. Fertilizers.4 Cu~tttn:g.. ,,-i 
-u 0i0vars. requiremerts. Sil frtiity, yc0rrhizae. Root
Adaptaton. soil 


-productilvity. Starch .contentr. Nutrient. absorp~tion. ,Dry: matter. M+ineral 
.i;c'onitent 

'. Colombia. ,.: '+- ': ! . . " " '" 

AdvanctieIn resorch of th soil and plant nutrition)sectin of______ : 

Casava prOgror- in 1981. or given regarding symptoms oi Ca and S defcien, 

cy, germplasm 'sceenming for .ada ptation to high acidity and/or' low P; effect r'contentii. Colombia. ,

of . Ardd level time K
fertLizition(long-term fertility);6pp7icat1on;.mi o 


i 'the; growth :and yield ofi,:ttiversp of material asrelated.effdectof nutrientetal statusrequirementsplning fertlizer. resprson roil '. 

pr ctiity and re ponse to myuorrizat Inoculation. Crytimatte''eliner 
0.2and0.3% for .S andrCa,g resp Di prduption being sevoely redce 

12, g.mp.. scre..in for adpato to high acidity a low .. ..fect 

http:6pp7icat1on;.mi


below these leve.I:. Different var. were grouped according to an adaptation
Index into 3 catel',ores (highly adapted, adapted, and nonadapted to low-P 
sot II, and accordinp to variat ion in yield. Those var. with greatest 
efficiency of P iptake were als a rore tolerant to acid sol I1;. Annual 
ippltciatitm of N-P-K increased yields trom 20 to l t/ha. The application 

of 168 kg F/ito gave thu highest root 'ield in var. MVen while theX 77, 
application of 8', kg K/ha increased its s:tarch content. Root yield was 
closely. related to total ' content of stakes, reaching a max. at ahenLt I 
mg /Is/tale. Max. external I' requirements were calculated to he 0.02.7 and 
0.03J1 ppm for CIC-40 and ,I Col 184, resp . Yield responet' of several cv. 
to differont lovels of N, P, and : app I I catio in 10 1ot:at Iens v ried 
accor-ding to, siI ty1tei. Response to mvcorrtizal I0Cnulation depends o P 
content iii plant ing material ant exIstelce of lt ice toivcorrh izaI 
populat ions; when rooted plantlets W it little ' rest, rves wore used, tile 
resptonte was marked. hy lFI) Trans. I.M.,F.)more (SummarY b (. by 101 

0025 
19 9 1h-, IlIlNMAN, B.S.; .Al., R. 1983. Mulch and irrigation effects on plant

water relations and perormance of cassava arid sweet potato. Field 
Ctrops Research 7(I):13-29. EngI . , Sum. Engl . , 32 lefs. , Illus. [IITA, 
Ovo Road, P.,.'. 5320, Ibadan, Nigerial 

Cassava. Mulching. Irrigation. Plant physiology. Growth. Plant height. Root 
productivitV. Water requirements (plant). Nigeria. 

it lch aid .riliaijon effects on plant-water relatlonships and performance 
,,f nassav'I cv. 'IS 30011 ntl sweet potato cv. Ti! 2148 and TIS 2295 were 
investigated it [Ilad;al:, :tgerna. Straw mulch (6 t/iia) was spread immedi-
Milky ;ft,.r planting in Sept. 1)8(0. Irrigation equal to pan evaporation wasap~pli,,c during, the dry sotgsoni of 1980/,.M . Unmul()C'he and/or noulfrrlgated 

plaint' of totI crops had lower loat l:iter poteitial than rulchetd and/or
irrigatL . ,verageid over all tile tLeatments alitt CV. , cailsstva hadil at 15.00 
If loaf wat ,r lotentla] of -3.6 har" as compared with -9.6 hars of sweet 
;tt.ito. The dayt ime leaf (lift u1,1on resistaice i1 cassava was similar (:,-5 
a/cm) itl uni ri gated millched, and irrigated miiulched and unmulched plots. 
But in urirrigatLd inMUIlchtd plots, the resistance increased to 19 s/ciTat 
17,1Of) Ih. ,uIn lii 113; si goii i cant Iv reduiced1p1 ait heI ght and no. of 
Ieave./plant in irriga ted and notirrigated treatments however, it tlid not 
,tSI ,t tuber Yield or yield .. ,itponents. Irrigation significantly increased 
tln',"r .' i L uind tithe r diameter, ti is el uct itoing mor, pionounced in, 
uiciiticleld trt I",1its (45.3 vs. 27. 5. in muilcied treitments) . (Author's 

113 (OiS, , J. DE c.; F1.'TA, F.N. 1982. Nntricao e adubaao pot,!ssica 
t, ainti leca t( ri s i . I Potassium tnt nit tin atiti fort ilization of 
CaIso i'.'aIll Brazil). I i "'ma tia , I. ; I .uie, K. ; .u;! i I I , 0. ; Usherwood 
N.R. , tds . S imps,iti sal re PilIi I - o n Ag tIt 'a r;Agrictl rasi Ie 
1.onirtina-1R, Pt ;,si I, I ljI. 1 is. PI racicahi-SI', lPrast I, Il tit ito da 
I'ota:;sot e Fosfat . II-,;t i tilt(t Intvcrn t iiional da Potassa. pp.487-516. 
Port . , 26 Refs . , I I Ii;. I I':Xit.',l\ A-Cent ro Sac iona I de I'tsqul sa do it ,:!Inca 
e -rut icu I tiu ra, C .1'. 0(7, ,. 180 ('rn iilt . mas-l BA ,A rI BrasI II] 

('0;0 IVa. 3'. <.jite:la : i(,i rti'iit ptiake. Ptiuit pr ductivity. Statrch produc
t it . I) i;II' . N ilt' l o tIl l .i tPlnt del( ,lt(VItl'i.ti . Plont lie1ght . Bra: iI. 

Resuilt; of re iart. ',,I i. nutrition and fertilization tit cassava crops ili 
1',ll;1 a ggreive'); suevt ra I s tuf es to i 111,1 tie uintde'rstanding ot tite 
ct' .oI plan r'equireillltS of 1: are u;gesteii. Cv. Branc I Stllt t 
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: C Catarina and Mantiqueira were found to extract on the av, , per ton of 
root, 2.12 and 6.21 kg N, 0.22 and 0.62 kg P, 1.71 and 4.24k& K, 0.66 and 

0.337.and .O-kg-Mg,and-0.09 and-O,46- kg -S-resp. -1n-tLrialsq - _ 
carried Out with differentlevels and application times of N, P', and K in 
the State of Santa Catarina, root yields were observed to 'decrease In a 
dystrophic Ca.bisol 11mico .with 4.3% OM when N was applied. On soils with 
K content of 77' ppm, ther- was no response to the levels of appliLation 

A " while in another soil with 43 ppm K, the appliation of 80 kg K/ha 
increased production from 10.9 to 21.5 t/ha. Other expt. conducted 'In the 
states ot Sao Paulo, Minas Gerals, Rio deJaneiro, and Espirito Santo are 
described; these show the importance of PK fertilization in low-fertility 
soils, evaluate root production and other parameters such as plant height, 
stem diameter, and starch content in function of the different levels of K. 
r:pt. with succession cropping shouldbe carried out to evaluate the 

("residual effect and capacity of the soil to fulfill plant requirements as 
fieielas studien on fertility gradients with N and research work in the 

areas of physiology and nutrition. (Summary by EDITEC. Trans.. by L.M.F.) 
DOI 

0027 
18495 IGBOKNWE, M.C.; ENE, L.S.O.; NZEWI, G.1. IP82. Fertility trials, 

1947-1981. Fertility trials on root crops: ca sava. AIn_ _ .A 
review of soil fertility investigations in the Eastern States of Nigeria 
.1923-1981. Umudike, Nigeria, 'Federal Ministry of Agriculture,. Federal 
Department of Agricultural Land Resources. Technical Report no.5. 
pp.32-38. Engl., Illus. [Federal Dept. of Agricultural Land Resources, 
Umudike, Nigeria] 

Casqava. N. P. K. Fertilizers. Root productivity. Nigeria. 

In fertilization trials conducted in Abak,. Nigeria, in 1956, yields of 
cassava increased from 10 to 15 t/ha with Increasing application rotes (0, 
126, 378, and 630 kg/ha) of mixed fertilizer of sulfate of ammonia, single 
superphosphate, and murate of potash (2:1:1). A 2nd series of trials was 
conducted In Abakaliki, Achi, Akwere, and Umudike during 1957-60 with 
granular and nongranular fertilizers. Yield increase in comparison with 
the check ranged from 9.6 to 99.3% In 1957 and from 37.1 to 99.7% in 1958. 
In these trials the treatment with K in the sulfate form was the best. he 
10:10:20 compound fertilizer was the best .NPK treatment. The dirnct 'and 
cumulative effects of granular fertilizer were studied and although yild . 
were low there were significant differences. The recommcnded rate was 269 
kg 10:10:20 fertilizer/ha, yielding"6.93 t/ha in the direct effect trial 
nand6.02 t/ha in the cumulative effect trial. The off ,ct of each of the 
', rients NPK and their combination were' studied in a 3 fnctorial design. 
Three rates each of N (0, 22.4, and 44.8 kg/ha), 'P (0, 22.4, and 44.8 
kg/ha), and K (0, 44.8, and 89.6 kg/ha) were used; only N significantly 
increased yields of tubers. More recently, it was showed that the 
application of 150 kg K/ha increased fresh root yield from 9 to 27.5 t/ha. 
(Summary by EDITEC. Trans. by L.M.F.) D01 

0028 
18907 NONTALDO, A. 1982. Estudio agron6mico sobre la factibilidad de in 

7producci6n de yuca (ralz) parn ser utilizada como fuente' do matenria 
prima. en la fabricaci6n di alimentos concentrados para animales. 
(Agronomic study on the fea'ibilitv of producing cassava to use as a 

soreof raw material. in the elaoration of feed concentrates). In 
Semtnario Nacional de Yuca, Mnracay, Venezuela, 1980. Revista de "a 
Facultad do Agronomn. Alcance no.31:31-127.. Span., 9 Refs.S.,:Illus. 
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[Univ. Central deoVenezuela, Fac. de Agronomta, Apartado 4579, Maracay,
 
Aragua, Venezuela)
 

Cassava.?Cultivation. Technologyevaluation. Maps. Climatic requirements.

Soil requirements. Cultivars. Planting. Harvesting. Mechanization. Labour.
 
Costs. rinnyisello."Chilomina clarkei. Lonchaea' chalybe.a 
 Hononychellus
 
caribbeanae. Xanthomonas manihotis. Cercospora 
 henningsii. Atta. 
Acromyrmexc. Venezuela.. . 

" 	 The different levels of technology.used in cassava cultivation in Venezuela
 
are listed: rudimentary, basic, improved, and advanced technology. 
 Infor
mation on area planted, planting time, soil type, type of farmer, descrip
tion of cultural practices, and specified inputs through the processing
plant stage are given for each one. Soil and climatic conditions are 
reviewed and observations on the technology used for producing sweet and 
bitter cassava in the most representative cassava growing regions of the 
country (Lake Maracaibo watershed, Eastern and Central East Plains, Guyana) 
are included. Aspects of cultivation and problems that! occur are indi
cated: var., planting time, soils, crop technology, av. yield, cropping 

S "cycle, major pests and diseases, farm mechanization, technical assistnce, 
and production costs. The tecinology,.required for industrialization 
includes:%,establishment of centers of mechanization and centers producing 
bacteriosis-free seed, technical assistance, demonstration and experimen
tation plots. The resistance characteristic for breeding var. of each 
region and the most recommendable technology for the crop are indicated. 
Bibliographic references of research workoon cassava conducted in the 2 
Most Important regions are included, as well as maps of the different 
geographic zones 
studied. (Summary by EDITEC Trans. by L.N.F.) DOI
 

0029 
19970 PORRAS F., J.; MARTINEZ S., R. 1979. Efecto do tres fertilizantes 

en la relaci6n 5rea . fojiar y desarrollo radicular en yuca (Nanihot
esculenta Crantz). (Effect of three fertilizers on the relationship of 
leaf area and root development in cassava). Tesis Jng.Agr. Santa arta.
 
Colombia, Universidad Tecnol6gica del Magdalena. 47p. Span., Sum. Span.,
 
Engl., 14 Refs.
 

Cassava. N. P. K. Fertilizers. Timing, Leaf area. Costs. Root productivity.
 
Colombia.
 

A trial was carried out on the exptl, farm of the U. Tecnol6gica del 
Magdalena, Colombia (annual pluviometric regime, 650 mm; av. teinp., 27'C; 
R11,75; alt., 15 ma.s.l.), to establish the relationship between leaf area 
and root development with 3 different, fertilizers (10-30-10, 10-20-20, 
14-14-14) at 2 application times (80'and,140 days after planting). A split

plot exptl. design was used with 8 treatments and 2 replications. Samples'
 
consisted of 10 plants/plot for the parameters 
of leaf area and root
 
development. Data on leaf area was taken 
20 days after fertilizer applica
tion. 'Yield was assessed 210 days after planting. According to the variance
 
analysis, there were no statistically sigificant differences but the
 
economic analysis did show differences among treatments. Best result; were
 
obtained with the treatments carried out at 80 days after planting. Th e 
treatment 10-20-20 produced the highest yields (36.04 t/ha) when applied at 
140 days, followed by 14-14-14 at 80 days (32.16 t/ha). It was concluded 
that leaf area directly influenced root production and quality during a 
certain period of time. (Author's summary. Trans. by L.M.F.) 001 

0030
 
19523 
SANDOVAL A., L.E. 1969. Algunos aspectos sobre ]a fertil'zaci6n do 

la yuca (Hanihot utilisima Pohl). (Cabsava fertilization), Tesis 
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Ing .Agr. Ilbagu6, CI ormbit, Universidad del Tolima. 30p. Span. , Sum. 

Span., 15 [fs., I Ills. 

(assava. N.. 11. K. Mg. Ci. Fertilizers. Colombia. 

A brief reviilon of the itportance oif the nutrients N, P, K, Mg, and Ca in 

('it,s,it iid thi r ;V1Inptos 1 def iclency is given. The tissue of 2 common 

%ar., Fl t ;lnd io slI I S i IIilo:'id and its feed v. 'ue determined. 
hi.>ult; 'I tri 'Ifninthe uisoftil elleats for cassava are given in 

t"hI. ,trr t ri e hi tri, i ; eF pon!;e- to ',tn , Mo, N , 1I, V , Ca, Mg) and root 

'11I I to I f I nn includedI v (r I' IIT)-' I) loit rma i a10 on favorable 

Soogli I ccd,i itio' : Ior ci';sava cilltivatjio, fert I Iization (manures, 

,rga ii toi res), f tu.t I I.aiz tion trials carried nut in differentr,:o rc',lts 
Iott rie ( Braii , LOt L i ici, (hiana , Nigeria, Indlia, Vietnam, Vi i 

I o I ocd ) and r,,il t iiu r-ornrimenda t uis. (Summary by -..1 .F. ) DOI 

;Ie1s 	 00!1 19"5 0017 0018 0049 0072 0074 0092 

009 (1(9', 0)00(7 0100 0164 0165 0173 0176 

()18r 011)3 

ion Propagation, 

lbarve st I ,g
 

1)12 Cult i'.'at Practices: Planting, Weed Control and 

0031
 

19 1) , IT,' 1.. ; S.A!1.; POSAS, M.B. 1981. Growth and development 

Of Cai;I,.'a tinder theI'traditilal and the Mukibat systems of planting. 

Atila; o!t Tropical Io-,irch 1(1):187-198. lEngl., Sum. EngI., 5 Refs., 

llus. Iihililppine P-,, Crop Roe.arch & Training Center, VIsayas State 

llegoe; ,riiltir, ooli(io, Leyte 7127, Philippines) 

Casava.t.N tilliit ' l'rop i,lition. Plant height, leaf area. Root devel

iptm.int. Ttliring. 'lhi Iltipiiles. 

Two reth,,d o[I r, t (- is iva were compared using 4 levels of ferrtl

i;r appl ifitt u(c,nt "0 -)-i), 90-60-90) in a split-plotrl, 1)0-60-90, 

ratdomitlI ,rup]vto hio'k design witih 3 replications. One method was tle 
'ui:ll o;'i ' t bacd on the gra ting of Matilhot gla::iovii with M. esculenta 

oid the i',r Wal I t rditional !ystem using stalks of tihe F. esculenta 

, [plant to a;jtu il. Metho!L of propagation served as tito main plots and 

I erlI i r !cil' is .uilplit:t;. Higher rates of PR application resulted in 

,l1 titiIi'At t'te so inT pl;e it height, LAI, root diitmeter, length, and wt. 
.1 101,or oLl :l,u itotis of pIlllitittg. lowever, cassava plants under the 

'.1iklbat o'!tor. had Lit]ler stature, larger root diameter and heavier root 

wt. ',nmpi wit I those planted tising the traditional system, although the 
latter had It ghet IAl . (Author"; suimmary) 1102 

0032
 

1892!. (i,:INIl S., A. 1I81. Caracteristicas agrot6cnicas de la vuca, comb 
parmet ros de diefiu ,it lt cosecha mecanizada. (Agrotechnicalso a 
clharacter I tics s IeIasavi;as par;mieters of design for mechanical 

harvest I ng) . Il Steinat ii Nacinsi;l de Yica, Maracav, Venezuela, 1980. 

Revista (d, la -acultaid d, Agronomia. Alcance no.31:295-303. Span., 10 
Refs(. [['niv. Central du Veltztela, Fie. de AgrolnoTttia, Apartado 4579, 
Matcay , i lat enezuti laisg , 

Cassavl. Firve;nt Il. .echanit;!nit ion. land preparation. Noot .roductivity. 

Fol Iage. Veitezuela. 
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'A trial was carried out on clay loam soil with cassava var. Branca Santa 

Catarinato? evaluate plant characteristics and cultural practices that'. 
; 
facilitate mechanical harvest.' A randomized block design was used with 5 

(Tad4 e1ctns.--n-- -ad---csaa a planted-
on ridges with 0.80j l', 0, and- 1.2 m interrow, 0.8 m intrarow, and planting 

densities of 15,625, 12,500, and 10,416 cuttings/ha, resp ' 4 included 

planting on the flat 'with 1.0 m interrow, 0.80 m intrarow. and 12,500 
cuttings/ha; T5 consisted of planting on the furrow sole at the same plant

ing distance and density. Fertilizer 12-12-6 was applied at 500 kg/ha;
 

plots were hand-weeded and irrigated during the dry season. Yields in kg 

roots/plant, kg roots/ha, and kg foliage/plant had significant differences
 

in favor of planting on ridges. T3 had thehighest values with 3.1 kg 
roots and 1.6 kg foliage/plant. T had the lowest values with 1.6 kg roots 

and 0.3 kg foliage/plant. 'Var. Branca Sar ta Catarina was compared with 

Morada do Yumare, a cv. with short, bulky roots. Highest-yielding popula
tions were planted on ridges spaced 0.80 and 1.0 m and 0.60 m intrarow for 

20,833 and 16,667 plants/ha with av. yields of 2.91 and 2.78 kg/plant for 

Branca Santa Catarina and Morada de Yumare, resp. Recommendations include: 
improved plant architecture to facilitate mechanical harvest; increased 

plant density with early maturing var. with numerous, short, bulky roots;
 

and not using ridges on sandy soils. (Summary by EDITEC. Trans. by L.M.F.)
 

D02
 

0033 

19533 CENTRO 1NTFRNACIONAL DE AGRICULTURA TROPICAL. 1981. Pruebas regio

nales. (Regional trials). In _ . Programa de Yuca. Informe Anual 
10
 

1981. Call, Colombia. pp.189-2 . Span., Illus. [CIAT, Apartado A~reo
 

6713, Cali, Colombia]
 

Also in English.
 

Cassava. Cassava programs. Cultivars, Hybrids, Adaptation. F.'.eldexperi

ments. Root productivity. Dry matter. Planting. Timing. Cuttings. Propaga

tion. Rooting. Selection. Colombia.
 

The seventh testing cycle for promising CIAT selections under improved, 

low-input technology was completed in 1981 at 9 locations in Colombia. The 

overall av. yield of the' trials was 8.5 t/ha/yr, which is nearly 3. times 

the national av. yield of 3-3.5 t/ha. Av. yield'of local cv. was about 
twice this national av. with 6.5 t/ha. The av. yield of best performing 
CIAT selections in each location was 12.9 t/ha. Cv. CM 507-37 outyielded
 

the best local cv. by nearly 100% in all 9 locations, Best local var.
 

were: in Media Luna, cv. Secundina (5.6 t/ha); inChigorodo, Patepaba (6,0
 

t/ha); in Carimagua, l1lanera (2.1 t/ha); in Rionegro and Nataima, Venezola

na (6.3 and 9.9 t/ha, resp.); in San Martin, Tempranera (4.6 t/ha); in 

Florencia, Caquetefia (6.4 t/ha); in CIAT-Palmira, M Col 113 (5.2 t/ha); and 

in Caicedonia, Chiroza Gallinaza (13.4 t/ha). Cassava yields can be raised 

up to 400% with improved cu'tura] practices and on-site selection of the 

best CIAT genotype. Results obtained. during 7 yr of regional trials show 
that CIAT genotypes have yielded consistently higher than local 'var. In 

regional trials 1980/81 in Cuba, Haiti, Dominican Republic, Mexico, Hondu

ras, Costa Rica, Venezuela, Ecuador, Bolivia, the Philippines, and USA 

(Florida), cv. M Col 1468 (CC 40) and M Col 1684 were outstanding for 
their high fresh root yields (av. of 24.2 and 22.4' t/ha, reasp.). The 
effect of planting date (May vs. Sept.) on root yield was compared at Media 

Luna. The Sept. planting produced 2.4 t more DM/ha than the May planting. 
This difference could be attributed to the heavier Infestation of diseases 

and pests in the May planting. Planting material produced at Media Luna, 

Carimagua, and Rio Negro yielded higher than stakes produced at CTAT. 
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L.eaf-bud propagation.and the transferability of technology to farmers were 
also studied. (Summary by EDIT'C. Trans. by I,.M.F.) D02 

0034 
11436 CONCEICAO, A... DA; SAMPAIO, C.V.; GRAMACt{O, D.D. 1979. Competicao 

de cultivares e 6pocns tie colheita de aipim (Manihot esculenta Crantz) 
para consuio humano. (Conmpetition of cultivars and harvesting dates of 
sweet cassava for human corsumpt ion) . In Congresso Brasileiro de 
Mandioca, lo., Cruz das Almas-BA, 1979. AnaiB. Bahia, Brasil, Impresa 
Brasileira de Pesqu Isa Agropecuir ia. I)epar tanento de In formacao e 
locumentacao. )p. 99- I1S. Port., SuM. Port., Engl., 20 Refs., Illus. 

C(assava. Cultivars. Itarvest ing. Timing. Root productivity. Dietary value. 
Organoleptic examination. Cooking. Roots. Brazil. 

Py'elIts of severll competitive trials with 6 sweet cassava var. for human 
consuimpt ion are g.iven. These were harvested monthly at 8-1? mo. of tile 
growth cvcle. These expt. were carried out during the 1972-75 crop years 
at the 1'. Federal ia Bahia, Cruz dos; Alinas, Brazil, on a Colonia Latosol, 
tertiary sedimelit of the Barreiras series, level relief, esa, humid 
tLopici I c IiMate wl th an annual av. rainfal I cf 1196 mm and Iv. annual 
temp. o1 24. 4C. lie fol lowing cv. competed , spaced at I x 0.6 hit, on 
fertlli; l soil: u!;irgogtpe (19.13 t/ha), Paraguai (14.48 t/ha), Casca de 
Qotiijo (18.22 t/ha), Cacao I'ranco (20.57 t/ha), antiqueiro (11.26 t/ha). 
aiid Cacst Roixa (16.O1 t/lha) . Yield of Cacai Bronco surpassed that of 
iantiqiiert at 5, level of probabilitv using Tukev's test and there was 

ii !ignilicant difference between this vield and those of cv. 11aragogipe, 
!'ilraquai, Co,ccl de Queijo, nld Clsca Rosa. Hlarvesting at 18 me. of the 
cycle gave significant differences with respect to 8 mo. and was identical 
it , If0, ind I I mo. Studies regarding the cooking time of roots, flavor 
ind appearance of cooked and raw pulp, and type of dough were carried out. 

Ni te favorable orgnol eptic characteristics were found in cv. Maragogipe, 
Iaraguat, Ca;ca de QoueIjo, and Casca Roxa. (Author's summary. Trans. by 
L.M.F.) D02 

(1035 
10780 'INIO 1..IF; MIIiO, F. I.0.; TAV(RA, F.2.A. F.; V.V., ).. COMES, 

OIllVP.IPA, F.C. WE 1979. Pbtencao de maniva-semente de ninndtoca atrav6s 
da poda , na rep iao litoranca do Cearl. (Cassava seed-cuttings are 
obtained by priing in the coastal region of ears). In Congresso 
Brasilelro de X;iidica, ho., Crinu das Almas-IA, 1979. Anais. Bahia, 
Bras iI, Empresa Brasilhiro de Pesquisa Agropecuiaria. lDepartamento de 

lnformacan e Pocuime-ontacaO. pp.161-170. Port., Sum. Port., Engl., 2 Refs. 

Cassava . Cut t I iigs . P ropagat ion rat erfal . trun intg. Root productivity. 
BranchiIing. Iharve!st ii. Tiring. Starch content. Brazi I. 

quo Iit LV is tile main factorsThe Iow 1 cn ssava p lant iog materIal one of 
responsile for the low no. of e!;tablished plants, the low plant vigor, and 
tile result ing low productivity it cas;ava in tile state of ear,! (Brazil). 
l'riutiig the plant ccuuop.' prit to harvest ' a practical means of obtaining 
planting material oI hutli e:.:cel leInt nutritio nal quality and sanitary 
codi iot s. A lielIl e:.:pt . w,: 'ConIIdIcted to study tie effect of the degree 
Of pul lii (01, 5(1, ;lid IOi00, if the branches) on canlopy anud root production, 
,1nI starch content. (eloults showed that pruning 12-mo.-old plants did not 
iffect rool ploduid io (Or starch coittet in pl;ants hirvested 2, 4, and 8 

17{.(. ;Ii Eft"I rIIIl*ICj . lowevet, pruned ',altts had at s:ignificantly increased 
branch 'v iid compared with the control. tAuthor's summary. Trans. by 
L,.'. F. ) DO2
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0036 
18910 RANGFI, If. , P.O. 1982. Hecanlzacitn del cilt'vo de ]a yuca: planta

c6n, cosecha y aprovechamiento de Ia paLrtu area. (Ca ;va iimecilaniza
tlun! planting, harvesting, and utilitioz;nttn off1 plnt canopy). In 
Seminarlo Nactional de Yuca, Maracay, Venezuela, 1980). Revista de la 
Facultad de Agronomla. Alance no.31:135-141. Span., 9, Ref- s. I Univ. 
Central d- Venezuela, Apartado 4579, Maracay, Aragua, Venezuela] 

Cassava. Planting. Harvest Ing. Nechanizat ion. Agricultural Iquipment. 
Veneztur Ii. 

"io" ope'ratio.n i ;;e oral iiarvesters adapted to cassav harvest ing Is 
delcribed. "Io prototype, were designed, based on il model developed ait 
CIAT, to correct problenm; created by the working angle and blade penet ra
tion. !.aclihne with working widths ol 1.0 and 1.5 In harvested 58.5 and

1 

(15.0W intact roots, eip., with plainting on the fla itand 87. aini 7/.,7, 
With planlting, on idpen. A potato harvo-ter was redesigned to 

el ir ltc th, plant in) prof Ie, screnCI tile sii I , and leave tubers clean and 
lined up ,n tite cirind; 5'. 0 intact roots Were harvested on tile iat and 
54.95 in ri ;;. "'hrie other prototypes were also designed and con

tl t-ted: t ir plilli!ic out rootl; ilnd " canopy cutters, one w'itih a buzz 
sawand t h, tir Iliy pull inp (blade with ;I steel cutting edge). The root 

hir veest-r tI Ic er d i pp ro . 8 5 itttact roots ott 2 typeis of ridges. ie 
lles ipn o! I li;sava planter is under studv as well as the possible adapta
tion l ii a pot ;ito p) antr ior ise in c;isava ciiit iva ion. (Stmniary l 
llilIlF . I ran!;. bv 1. .F.) 1hO 

0037 
192(14 YAMA(;C I , I,. 1981 . [Some prob lenuS if meciaI I7at ion ini up Iid 

farming: a case study of mechanized cassava ciI tIjre in south Stiitmtra I 
atipanoso hvIIural f 'IropicaI ApricI t ice 25(4) : 189-192 ,00-2101 . .lap., 

Sti. itgl . Mlit ,,i I ( .., l. d 0tcnic Ii CbiIiadi I, lokvo 10 0, .lapai] 

I*pland11(1 . .C:sava1 t U 1ITrmin1g Xecha i zait il ( I It Ivait i I,nII. Ind(1one1.s ia;I. 

rohlcr;s i ii l', il in i itinwh ie t ll i,'orostlllieh iil, ;, large-scale mechaiizedlilt 

ii;oci i , c rop :it ' i t gi r,, [l i:11ip)g, SI i c, itc . I Necd s-it ion icl l ] a lrutsh 
[ lroi 'e aIri beell phwin , oi i I f) '7i "r ol'*i to tilcti the Ciil ov r, iurvingu,  , "rfwe'11 do,T). (tilt iva'ble 1Lind i1 , :p n d 111( ctoiiol (if the humus; ii;
p)re ve I d . i li i;l ' ;aitd CA. Itl I';! Vep {'il l L t r itI i , 1i' (l i TInt( . i 

"ii t1i iW"i4 E itt i t a I oi I]psca nd liihe t a1 I 
ail rpdI I lie t h- :I'. . i I I I i ip u ii tin . -),th i thi tiiv 
dt 0 Ie ii il:, t ti, c1iit: le I 

Ill low- I vui z t i ,n int 1 w:ic I i tip " itI , ;il ( is ha r i. lieI so il 
hlitl. it itih, !,o i I ':t rIt uci11 L ,! detloi IIittc. A tri;i-l-made r-idgirit s r, Iti to 

-ru , I i I- It tiwlzwet;X t Inlc 1 I ri nag,di i c o ti fiIrt ttcho !; or ;land 
r; I I r i d i liiii CIiti!it i 1)(', t p I.e..e t tl isIoni A lier, operatlit ;vstemi 

t+';I t t t ll i I"; ;iI ilit it,, vciing, irlterr diaLt, plowing, itilt croppitng 
tlroih gli rpt iii i :vetticachi il , ;nild Op rat :on proceilirces. A cub ig 
;Y rcl I, ort trtl i taw (,:is!l;iv, was; iit r( dited , whi h i onsis,teo if storing, 

wish i til, , i I *, in 'd in, p , i d ti nti Iv heat. lioidi mis , f niachinerv 
repair ;u;d riitetatnl! ;Itld ip t iii,,n ani akirilnistrat ion ire discussed. 
(Atlithor" !; itlrlf-Itv'.) D)O., 

,;cc itIso 00 12.1 (in a 0060( 0 072 0070 f(090 009)t 1 0093 
()I:M 0164 0I1ItS 01I9 0172 0173 017, 0185 
ol1l9 (I193 
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D03 EeUrLV 	 ProduLkti-i tv and Yields 

0038 
1954 BESSA, A.M.;.; CANI)FRIEY, M. DE B. ; FRANCA, G.M. DA; PEDROSA, A.C. 

1970. Algumas observacoes sobe cultivares de mandioca na Zona da Mata 

-etentrional de Pernambuco. (Observations on cassava cultivars in the 

nort-rirn Zona da lata area of Pernambuco). Pernambuco, lnstituto de 
6

Pesquias Agronomicas. p. Port., Sum. Port., 5 Refs. 

Paper presented it ,eunia Naeional de MLandloca, 5a., Recife, 1970. 

CaF;sava. Cultivar-. Root productivity. Brazil. 

with cas~ava cv. Verdinha, Passarinha, 

G;unjiru, Novi Folhas, and Itapissuma during the 1962-63, 1963-64, 1965-66, 
and 96t-67 crop years at the 'tamb6 expt. station of the Instituto de 

Pesquki;a Agroniricas de 'ecnambuco, Brazil. A randomized blork design was 

used with 5 replications. Annual production data were analyze(] and a joint 
analysi:v was carried out by cv. and by year. Only during 1962-63 a sig

nificant effect was observed for the cv. , among which Ttapissuma was 
outstanding with a yield of 25.4 t roots/ha. In the other periods, 

Competitive expt. were conducted 

no 

signiticant effects were observed among treatments. Joint analysis showed 

an eflect due to vieldI and for the interaction cv. x years but there was no 

response due to cv. (Summary by EMBRAI'A. Trans. by I.M.F.) D03 

0039
 

1897h EPIhESA (OIANA DE PESQUISA AGROPECUARIA. 1982. Projeto mandioca. 

(Cassava program). In _ _. Relat6rio tcnico anual 1981. 

Goiania-CO, Brasil. pp.1 
2
3-1

27 
. Port. [Empresa Goiana de Pesquisa 

Agropecuiria, Caixa Postal 49, 74.000 Colania-GO, Brasil] 

Cass;ava. Cassava programs. Cultivars. Selection. Root productivity. Starch 

productivity. Foliage. Xanthomonas manihotis. Resistance. Brazil. 

The result'; of research on cassava carried out in the state of Goias, 
Brazil, are ummmarized. In fields of the G;oiania Exptl. Station a collec
tion of lI introductions was evaluated for resistance to Xanthomonas 
manihotis. ilants were spaced I m interrow and 0.40 in intrarow and inocu
lated 3 iL,. after planting. Monthlv evaluations were made during 4 mo. 

"'ifteeu var. were highly resistant, 38 moderately resistant, 67 moderately 
;usceptible, and 60 highly susceptible. Var. IAC 12-829, Sonora, and 
Argent ina were outstanding for both their high resistance and yields. 
Disease incidence is higher in the southern part of the state and is 
reported to be a limiting factor in the highlainds , with Min. temp. below 
20')C and max. temp. above 30'C, with 1200 mm precipitation. In a random-
Ized blocC desigii with 4 replications, 12 var. were assessed for root, 
branch, and starch production at the Coiania and ,latal Exptl. Stations. 

Harvesting toolk place at 19 mo.; var. IAC 12-829 was outstanding with av. 

yields of 31.6 and 26.3 L roots/ha and 10.8 and 8.6 t starch/ha in Goiania 
iind Jaa, resp. ither pronmising var. were IAC- 127 and Sonora with 26 t 
roots/ha and 8.4 t starch/ha. Var. Branco de Santa Catarina, considered as 
an industrial stock iii Sao Paulo, did not figure among tile best performing 
var. (Summarv by :IIITEC. by )O3Trans. D.0..) 

See also 	 0025 01027 0029 0032 0033 0035 0072 0079 
0089 0OCIO 0093 0097 0100 0169 0173 0179 
0191 0192 0193 
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D04 PostharvcI;t StudIes 

0040 
19251 DATA, F.S.; URI'IANI, I.; TANI G'(:lI , T.; I IROSE, S. 1981. Prel imi

nary studies on the physiology, pathology and bioche:sis;try of posthar

vest deterioratiln of cassva and sweet poLato. Radix (2)':8-10. Fngi., 

3 Refs. , I hls. [Phil ippine Ro(It Crop Ret:ear'h I Training. Center, 

Visayas State College 01 Agriculture, ivlayy, Levte 7127, PI il ippines[ 

Cassava. Roots. Deterioration. i'ochemit ry. Phil ippl,res. 

The result.; of ditferent expt. catIlied out with cassava acild sweet potato to 

study the phy';i ological and pathological proce;o;es 22 t(f p of posthar

vest deterloration and their relatiolship with envi tonmental factors are 

given. 'wo types oi vascular streaking wele observed: tpe I, a 1 gliht 

brown dlscoi ation around the iner part o1 tie cortex and type I I , 

blue-black pigmentation of vessels which appeired on or adlacent to the 

microbial rotted areas. The effect n! prun ing (I taIng only II cn of the 

stem for 2-1 wk. before harvest) on deteriorat ion Of tubers of cassava c'v. 

Golden Yellow was studied. Slight symLptoms (I- deterioration appeared alter 

4 days in storage and microhbi al rotting after 9-1) days. Of the lorty-two 

8-mo.-old cv. tested for resistance to vascular streakilg, 11 were highly 

resistant. Susceptibility to deterioration was negatively correlated with 

the MC o." the tubers. Elxpt. were carried out to stud' tie process of 

microbial rotting. A Plvconmycetes fungus was isolated fr'o1m the surface of 

the ro tled cassava tuber and when the fulnglls was inlocllted oin the cut 

surface of tile tubers, tile some type I I symptoms of deterioratil were 

observed. Results, indicate that viicrohiil deterioration may occur with or 

without I Iysiological deterioration. Resul t. oi xpt . carried out to 

dletermine tile relationsh ip b)etween cI imiatic factors anI th I tile requi red 

for dry ing are given as wl I as those of biochemicaI expt . that studied tLhe 

physiological and pathological c haniages in af fec tell roots. (Sutmary 1by 

EI)ITEC. Trans. by I,.M.F.) D04 

0041 
19560 KOIA, %.; IWATSUKI, N.; DATA, E.S.; VIIUEGAS, C.D.V.; URITANT, T. 

1983. Changes olf cyanide content and linamarase activity in wounded 

cassava roots. Plant Physiology 72:186-189. Engl., Sum. Engl . , 14 

Refs., Illus. [Faculty of Agriculture, Nagoya Univ., Chikusa, Nagoya 
464, Japan] 

Cassava. Roots. Cyanides. l.inanlarase. Biochemistry. Plant tissues. Analy

sis. Composition. Philippines. 

When cassava root was cut into ilcks and Incubated under lab. conditions, 

the blocks showed more widespread and more even symptoms of physiological 

deterioration than those under inatural Conditions. Thus, the tissue block 

system has potential for biochemical studies of natural deterioration of 

cassava root. The changes ill cyanide content and iinamarase aLtivity in 

variols tissues during physiological deterioration were investigated. 
Total cyanide content Increased in all parts of block tisslie after 3-day 

incubation. The degree of increase ill cyalide was most pronounced in white 
parenchymal tissue, 2-3 ima thick, next to tile cortel: (A-part tissue), where 

no phy ;iological s'yfiptollis appeared. Il th other hand, l inamarast, activity 

was decreased il alI parts of block tisue ifter a 3-day lncubat iln. A 

time course analysis lf A-part tissue indicated a clear reciprocal rla

tionship between changes in total cyanide and linarnirse activity; total 

cyanide increased, while Iinalairase activity (Ieecreased. Free cyanide 
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constituted a very small portion of the total cyanide and did not change 
markedly. (Author's summary) )04 

0042 
1922 3 'AI)DMAJA;. C. ; POTTY, V.P1. 1982. Polyphenols and, IAI.A;o'PAI., 

vascular srtieaking in cassava. Cassava Newrletter no. 10:5-6. EngI., 3 
Re Is. , 1 11 is. [Central Tubur Crops Research Institute, Trivandrum 17, 
Kerala, Indiai 

Also in Spmansh. 

CUasavi. l,oot,. DIeteri oration. Bilochmiitry. Storage. Titting. Vascular 
streaking. India. 

The i-au--s it1 Vla;elllr deterioration ol rtots wore studied using 6 ca;sava 
'.;or.: Ioca var. 4 and " hybrids, 11226, 111687, 11165, 112304, and 1197 
developed at ti- :eitla Tuber Crops 1',esearelCh 1M;titute, Trivandrun, India. 
T"l')l phllnl conItent anti the lmritc! if' titrab - aciditv of these var. were 
';tudied for ( -nIlicitive days otfStorage. In al 1 var., a decrease In 
taI pleni- Iv1 w tnot iced diitiinog the 2:nd and 3rd days Wf storage with a 
51 1j)l t iii lea l ii j 1-1 !t d;JV. w-s a concomitant in]lllj ht ', h [lie' ilicrease 
,l.:phe-1 ':.idadc vi 2nd of it Simulat ttv during the day stirnge, the 

t/lt:i
i - actOCnlit ie ot va,; ilor trltall p. AS tihe deteriir;t ilt i n storage 
r ,oots 0-iaIt), LlIddtn increa . !; phenol ic values was observed. Ar , 
aimilart: e i.0 veledti- t i t rob IteaItditv. Root tireated with 
i I'ibit i ,/i ct iv;at, ; lpolypli ol ox i d:,i;1 - (ascorbic au id, gltattlne 

-
;Ild im'ta- iuls cvniih, at C ill. ,lt, f ! x 1 5 :: 0I , and 5 x 10 - M, 
tet;p, Iutor 8 h did l ii-hsw:;ptinns o v liaeulr deterioration.iot it Polyphienols 
T,];.. 5e ,<tny il Ills%,o i iil to higly reac tiv inonres, wit Ich may form 
IlIred i,:,p1ex,!; w i ii1 ,ii- lsk aitd of the cel IIl.milna othe" t.Hrom1(oleciles 

Iies ( 01; 1t-sc-;, i Ilep iisi t ll iii the visen l r bnntidlev, produce the plie
n ,iii- n
i i blue dic loratiii. (Suim arv by ,E (TIT.Ti ans. by I.M.F.) 104 

(104"3
 

1166S1 MANAFA, Y.; DAVA, I .S.; HItlRO1, S.; TANI(ICIII , T.; IRITANI, I. 1983. 
i.,lenli;c-i;I ilant -- illsecoldar, metabolitea in wounded and deteriorated 
';Ia.va roitL . AgriciIlluiral and Biological Chemistry 47(4) :693-700. 
Engl . , Su;,. Fog . , 2.) it-II., IlIi;. I ept. of Agronomy & Soil Science, 
Vi avas State- Col I- Ae r iculturt-, Bavbay, l.eyte 7121, Philippines] 

Cas av it't~l;i;t','. COumal/rin. Enzymes . Analysis..~ Roolt. 1P(.turitration. 

l'l;itt tissoes. last liirv-t technl la . Philippintes. 

Bl11 lh t liiore -;ts-iitl tlieliIi componentts; Wre-i produced In cass tIVaroots 
ill ' panisi- ii tiltlt inju , and in relation to phyviilogical ;Id Microbial 
diii iuiorition. "lit lrrir proved to cinl;i t of 5 coltt-iIrin cotmpoItents, the 
1a11111 Illwhitlh wtrest pilet ii, suCupo liin, anld r-ScIllin, itd the other 2 
were sCipil-L ii- wlldu-acii!et iii--oiltainiip cotlilati s. A main component of 
thei latter was (+)-Soati.ihn. Some etvn:vmu pertaining to the liruiduCtlot of 
the Secondarv r--tat i te; s;uch as acid iIveUl tase , plienylalanine ammonia 
lyase, "."'!pero:il;ise were lormed in cut-injured tissuie andi nitoninlected 
t~iie adic-it to the ,sIt rotten pairt. (Author' summary) Df04 

004"4 
19562 URITANI , I.; DATA, 1.S.; \'ILLF;AS, k.J.; FLOI1S, P.; IIIRf)SE, S. 

1983. Relationthip betweel :;-condarv mntabol isli changes in cassava root 
tissue and physiological deterioration. Agricultural and Biological 
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[Philippine Root Crop Research & Training Center, Visayas State College 
of Agriculture, Baybay, leyte 7127, Philippines] 

Cassava. Roots. Metabolism. Deterioration. P'.nlt tissues. Cnumarin. Bio
chemistry. Post harvest technohgy. Storage. Timing. Enzymes. Philippines. 

Dluring the s;torage of cassava roots under room conditions, coumarins and 
phenols were produced and the activities of phenylalanine ammonia-lyase and 
,etrOxidase were activated in every part of tile parenchymatous tissue, 
nartelI y the ,ottermo; tissue (called tile A-part), the intervening tissue 
(cal led the B-part), and the innermost tissue (cal led tile C-part), in 
parallel with the occurrence of physiological deterioration in the B-part. 
In maony casles, secondarv metabol ites were produced more strongly in tile 
B-part than in the A- and C-parts. Parenchymatous tissue biocks were 
divided into the A-, I-, and C-parts and they were separately incubated, 
tlgether with undivided parenchymatouo tissue blocks. In both cases, 
metabolic changes occurred In 0,e A-, B-, and C-parts and physiological 
det(ri,,ration was !nduced only in the li-part. The possible mechanism of 
physiolegical deterioration occurrence Is discussed. (Author's summary) )04 

See also 0047 0091 0099 0142 

1:00 PIANT PATIIOIOCY 

See 0001 0003
 

1:02 tlacterioses 

0045
 
18444 ATIIAYIDE, ,.T.; FURTADO, M. I.; SANTOS, A.F. DOS 1983. Manjari, 

cultivar de mandioca cots elevodo nivel de resistencia a bacteriose 
(Yanthomonas campestris pv. manihotis). [Manjari, a cassava cultivar 
with a iiigh level of resistance to bacterosi s (Manthos anas campestris 
pv. man hotis) . CariacIca-ES , B.:asil , Lnpresa Capixaba de Pesquisa 
Agropecua ria. Comin i cado I6cn ico no. I I . 6p. Port . , 10 Refs. [ Empresa 
Capixaba de Pesqui isa Agropectarlia , Ca ixa Postal 125, 29.154 Campo 
(Irande, Car Iacici-S, Brasi11 

Cassava. Cul t ivars. Resistance. Natthomonas manillot Is. Brazil. 

The resistance oIf 10 cassava cv. (1MaijarI, Rique:'a, Chagas, Mucuri Macace, 
Arizoninha Branca, lao do Chile Sul, Utiha, Branquinha, Mangue Mirim, Sao 
Ped:o Virim) to Xanthomcoas campestris pv. manihotis was studied in the 
municipality of I ichares, ES, Brazil. Plants were spaced at I >: 0.5( is ill 

a randomized block design with 3 replications atnd (1 treattents, and 117 
plants/plot. Naturil infection occurred Iit the field since the exptl . site 
was located near an i ofected crop. Resistaince was evaluated by a scale I 
to 4 accrding to the following criteria: (1) resistant, plants with 
syrptoms (an;ular spots) ,tt less thin 1%' of the leaves, few lesions, 
dieaork tip t, I/ Iof the ste; (2) moderately rsistant, platit; with 
symptm; (angular lots, bl lit) tp to 50:' of the leaves; and dieback tip to 
half Ithe stec: i ) suscept itle, plaots with symiptor (angular spots, 
blight) ot pore than 52 of the leaves and dieback up to 3/4 of the stem; 
(0) uscept ible, plant wi th symptons ott more than 50% of the leaves and 
tota Il debch'. Of tile 1ll cv. tosted, %'anjari wa classified a. resistant 
iand Riijtitza as sou!rt1itely resi otant. (Surmary by IlIlTEC. Trans. by I,.M.F.) 
E02 
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195 2 BERlOi Al. C., .J A. ; COgilLO F., l.F. 1981. Aiublo bacterial de la 
vuca (Yiitloiiiots nibotis Arthaud Berthet) Starr v so importancia 
ecoliopmica el e1 S i Med Io. [Cassavi bacterial blight (Xanthorionas 
manihot i) ;ind its economic ilporttince ill the Sinl ledioI . Tesis 
Ing.Agr . Sh1nto rila, Co I oribi , Iniv isidad de C6rdoba . Fa:ui cad de 
Ingenieta A nliinica.. 1p. Span . , Su:i. Span., 14 Refs. , IlIls. 

tssav; I . YaT t IthIlIti,I al iItot is. Et iol oI '. SyVMnit Oliit ologV . Produc t ivity. 
.iapso i 'lorlii 

iro*ii t. I(7( t Fci. 1980 iriil; wore cicciulr out in 2 of each of(), lot; 

the inuli ii;il i tie tlit tn-1 tI! Shifi Medio (Colombia): Monteria , Ceret,
 

Sel , i,. (,illo;, alld iniiga du (ore. Tie incidence and severity
('! of 
CaW !,:L etil ilaniliet is) determined the,;Ih 1 1 i $tt (Xiiilioimonas were and 
dift. ele t .;voptthit appeiar iii the field and on the different) plant 

n)rgan* ,I,. tlte-irilbL'( il W ; of unviremeiOo e f1a! the illfluelnlte the netLol disease 
(IVV.Il ML'It ,i ;,! ,verity. Yield IosSo'! in the stu l area were estimated. 

.1 iii d(inie was iii iv throughout irel due parthiigh tie (2)-1()L, ) In 
thitlio t.Iof tie. same or previous Severity waseei lot from harvests. 

iiit( t i %'l'e ill ;1ll r:uniiipali ties. There wa,; a positive lineal 
i i i i sever , temp.I lvl it Iiialt ,Ii r till,RII, tt I ty . However increasing 


Ihirei,; dll ci eci L,t. lel iC lent ent also
:ei!;.e man;uge (It theI lots favored 
(iii i l iI' i c 11! OV i r ity, s li(e ost fa riers noti .le do iertorn cultural 

ce;. I 
to hblitrial] l)ht but also to other causeS (deficient nianagemnent of lots 
and advr,ic cliniaLicilmtors). (Author's suinriary. Trans. by L.M.F.) E02 

prIt i Yield sos ralled from 7.72 to 09.257 and are not due solely 

oo(14
7 

i89h' CIN'R01NT!.NAC IuNAI.) 1 AGR ICUILT'ffA T'OP [CAL. Pate] ogla.ICR 1981. 

(lt 'ItIoe,). In . Programa de Yuca. Inforrie Anual 1981. Cali,
 
i:olo011)i. pp.I )-l l,. Span . , I Ius. [fIAT, Apartado Aireo 6713, Call,
 
( Ii, r'noia]
 

'N - i l iii lughIi I 

(assav;I . (;,itlv piogramus. Xaiutionoiinas I;anilhot is. Frog skin disease. 
1i f;eas e I ,;Ii S51ion. C.a;iitV; Carl hiihean mosa iic virus. Sphaceloma 
rianihiot ivo)ll. CoIl Itoricliti , glI(It" io0ide S. COI I totrtIehum manlhot is. 
I)plodim. Ciologv . lDet-I-iorat ii(. Ciult ivars.Res Pruning. Composi

Li(,o. CoI omit ii. 

l',seiru h on planI it I II og:y cat out 1981 empiasi ed study oftIthl Cmi II (ituriTug tlie 

;oe epideiigli t I i and factors to
l, et Ilogical , physioligical related the 

ocI trrielli o f the t ipirei IihL i oni d ise set- of cass,;iva caused by Sphaceloma 
I lhot iCol a. 1)r,-1i( t treat inent s (60°"C for i4 days) breaks seed dormancy 
id oitrrool the Xilithfioronas pv. manluot is, causalisip,lIgll caipe stris 
;iy(nt -,IC] ;. Lt ilogicai t i ltorslit Lhe iog skin di cl ase were studied 
throughl spicLrophtrometric elecriophoritin isis o f concentrateditiin vom 
ext tilts of 11e) ,te cass'ili t i sslie; . ih presence of niic I eoproteills al(] 
prtoeii; tiot present in healilthy plant t i s;o's wat; revia led. SImi lar 
studie; to Ident 1'y the causal Ial'olt. I the Caribbean cassava mosaic, 
observed litthe northern coast of Col rlbia, deterrted allUV afisnrptlon curve 
typical Io a nu(cleopretein al though no virust-like particlis were observed. 
tither lisvases, studied inclule those tiused by :hoaeplhora curcubi tarum, 
Col'tLotrichulm maniliotis, C . vIcoupirioiies, ;mod hiplodia. Studies on 
ft iit F Plrohlllio ') di felent edaphoil inat ic Zone; in Colomblia were 
colt itiled as Wl 1 as tfie studies on suscept ib i it 5 of iv. to postIlarvestL 
pliy.ii giil Ideteriorat oi(t. (Surrvairy by l-;ITi. 1'rns. by I .HM.F.) Ef02 
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19505 IKOThiN, I'. 1981. Comparative studies of b;icturia ciising bliglt of 

cassava In Alrica, Asia and South America. Egyptian lournal of licrobi
ology lIf(1-:):35-45. Engl., Som. Engl., ,\rnh. 36 Refs., Illus. [Dept. 
of Agricultural Biology, U'niv. of [badan, badan, Nigeria 

Cassavt. Xai'tloniioal1ibetin. -tlwth(aiip cswvae, !solation. Biochemis;:itna ls 


trv. 

Seve1",l
r I i lte 11 tile CBli :r,- Africa, Asia, and iouth America were 
onpilared.Clttill, bioliemicaI, plhvsiological, and nutritional character-

Istici; of tHit dift rilt fsollte!; ;Ie discus cl. The isolites were suffi
vientlv simi lai ti, he regarded sL am; of Yal'nthomonas mnnihotis which 
differed in sevi;i 1 reqpects I rim a1 type cnlture if ",. Iatssavae, another 
b'cterial pilth"gen of en ;;ava. (Auit hor's summilrv) F02 

(1049 
19073 LIOZAN'), I..C.;SCIt,'ART'Z, 11.1'. 1981. Limit;iciones a Ila resistencla a 

enfermedadl, 1,ivarios cultivos tlimeinticios de AiT1rica litina. (Factors 
limiting d]isise resistance in several food Ccrops in I.atIn Amer I ca). 
I itopat oI1 iT Co I th allaIo (1-2 33-38. Span., I() Rt f!4. CIfAT , Apa rtaido 
A ceI, 0713, (alI, Colonli;i] 

Alo In Fitipato1lgi;I P.rasil iira 7(3) :3'.7-332. 1982. 

Cilssava . le:; staA ig ma111 t I s ' I c11gy. iIItholiona; Ia SphIiceloma 
1Illllot i coIl . Celr'onspIl farl baea. a. .t AnT- i.en.Co I ob ;I in 

prolieItn. tw' the caSilVa,Orr:i ll in t ropi i: regirdigi l stli I I i ty of ealland 
eOlI I(i'i ;II ;I il( Consid biot ic, , andctop):, l di!sCll'td rIciii" lbiotic, cuI turia 

I:) ic ,eooi m ctor "Ibis; rel;ited tli1 problems of st;Il'lity thata;i . 1 ; to 
impr.ve v;ir. I i i ii f firent where they are lit rogelerii !Iv 'i ecosyten.s 
duced lnd ;elect-d on the l ', p,'tentitc vields, and with the appl iciof 


L ion (-f ;I greit ar lnt of i if I if ( i ll by moderniie ii ar icul ti1i e choral 
ideas onl crop improvennt i, the ropic. are pgiven. Ilitre is ;i trend to 
mc iiltn in tile stililI Lty rteio in t t.itilla armiir'. (Author's summary. 

b,. I,.. .F.) 1:0. 

(150 
18 'il ,UNIZ 1F .. ; FUIKIliA, C. 1978. Ilooncas d.inlndioca. ( ilvaInM , J.0 

(i e);e.-). CCru: dii; Al mias-BA , 1as;i , Empr,- iBras lIe ira tie I'esqtilisa 
Ag r1lieiuria . Centro Nac ional de lesquin de alandfocaL c Fruticultura. 
2,p. Poct. 

Cas',av; is. % Ilican c Cnlsava tosaic Cass;ivana;''i molla viron. climon virln. 
vii::li, Ifc vi Io;. Can;savi broWI atleik "irliS. NYCiyeSplasmost. Frog skin 
(Ilse 0t . ol,( .ll li] w t 1.Iholl i an \;Iile; ;I. i Ili r i n Xa t I C;1:0 . X ntlhollo ias 
eL to y r;i. r~iib t i liie. C I II t ri c liIim. SplIaceIona nanilhot ico Ia. 
-er'evrLpiwri l''nii i . Cerc pjori c;11avae. CeI-ca or; I(lsae . Phollma. 
Pri II imii r ihiI tcil. Ironcve. ;lomerel la. 11otrvodi[)lodia.LiiL0iiI. 

ii si'n~. cciit Iol . '.'_Pl",litlnwr;?. RoselIiii. l'\'thiim:. Fusarium. Ihizoctonia. 
BIr i I . 

- i' ( ,ai t ;I1 l1: tlie (:ai; i crop ;itr descr ibed. ite geographic 
dli,trl it 1iitl, -,'.'rpt itmlIogv , and cifftt'lI methods ;ire given for major 
dil /i.,5 Vi ra i!i tases inc'ludi e CAMI, col ninolllsla i c , ](a.f veini risaIc, 
irowI tl;k ;ii'! the I;tent vi lis. Other tiseases are witches, brooll 
(Ceil.l hv.' toClpl. isl a) old Ir skin discase (cmiusa I agent unknown). 
Bacteril I (IIs '!, inictludethose caused by Yanthomonas manihotis, X. 
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c'assavae, HrwIn ia carrovora var. carotovora, and Agrobacterium 
tumefac Iens. Eilngal disease.; attack different parts of the plant (leaves, 

satonis, and roots) , and among the most Important are those caused by 

Sphacelia manihot icola, Col letotrichum spp. , Cercosportdiuni henningsi I, 

(h'rvoI;pora caribac , !o=o slpp., Periconia manihot icola, Oidium manlhot is, 

and V'ri,wces spp. (Summarv by ElI)TEC. Trans. by I..M.F.) 1O2 

0051
 

1921 SAIiASIVAW , 1'.V.; RAN(;ASWAMI, G.; PRASAD, N.N. 1976. Studies on the 

plyI1 oI;phcre ;,icroF lora of tapioca (Manihot util issima PohIl) 

2enitrai lItt ler lakterlologie. Abteilung II 131:632-643. Engl. , Sum. 

Ent;1 (Ceim., ,' Rets., Illus.., 

Ca!;is;iva. Cl i a r;. F" l iage. Microflora. leaves. HCN content. Timing. 

lycoses . hact rir ,.!..India. 

Stadie!; onith, lii losplhcre mieroflora of cassava var. M. 4, 11. 36/52, I. 

01)5/44, and P. /; and one local Indian var. during 1 complete growing 

iin reveil-d thit incidence of bacteria, fungi, and actinomycetes Is 

ilnd.peIldcl III the sar., but dependent on the age. Bacteria and fungi 

ncr 'elt sitth i]i(c-a in leaf age and were more oilmature leaves, whereas 

m, -;uch dit i Iire:ice wi no(t iccd in tie occurrence of actinomycetes. The 

i')t i i;,,its III the i!,l a tos, that were ;ram-negative bacteria, was also 

AinI o icid-r(qllilili'. l ' chronogellic types occurred in greater abundance. 

ah,.phvlc.I ,or IVcoft r;I coii;Sted mainly of species of Aspergillus, 

iIII tlim, >!icor , Ciiivularia, Alternaria, leltminthosporium, Fusarium, 

ii;r iI'i11:a, ii1d IlI lilaria, the 1st 'i being predominant. There was no 

coi I I (et 'e it ont et of leave; mlicroorganisms in thet on 1)it N c 	 and 

plc I h I .i itrogrdil the interrelat ionship between different groups of 

ic a 'nii t; ia the phlVIlosphere, a po.siitlve correlation between fungi 

'luidi,t iloT:-Vsit, and ba t ria aiI actinomycetes in 2 var. (M. 4 and 11. 

111(1 IeI't liv cOrrelation for fungi aol actinomycetes in one (1i. 

''1 ', hit.linlld. The' Ci: cL of leaf exudate mid leaf, root, and tuber 

:.:tl';lc'l E erminl the of saprobic fungi (CurvulariaIT) III, t inliof conidia 3 
'p.. IA1 ri ;p. , indHelminthosporium sp.) was tested. Mhile the leaft-I; i;l 

t, /L tubher a t imilated germination of tileAI ext ract s ighItly the 

cidii t III tonlln, tLhe leaf extract exerted a selective Inhibitory 

otfaect on th- gen:;ihtat ion of the conidia of Curvularia sp. , but not on the 

*,,nidia Ielcittliosrium 5p. and Alternaria sp. (Author's summary) E02 

;Iesa.	 (Al(l 0023 t018 0039 0063 0090 0091 0093 

00t95 0096 (007 0100 0173 

ii' .vco es 
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19560 ZFI , Iii, R.S.; AI.VAIZ, F. : L.tZANO, J.C. 1983. Characteristics of 

cIs, ava re; i ;t ince to suparelongation disease (Elsinoe brasiliensis). 

Trop I cal le t I'axgeent 29(2):148-158. Engt . , Sum. Eng] . , 20 Refs. 

I Iis. [Dept. of Plant Paltlology, Cornell IUniv. , Ithaca, NY 14853, USA] 

Ca.;'sava . " qioI': i ;iI i ensi s. Spiaceloma manhot icola. Resistance. 

it i Co I. iombi a. 

(hii '', i%. ;ire in,,I'iated , uier control led conditions, with single

c1idi :, i Ixlj t. it l inoe brasi I leisis (Sphaceloma manihoticola) of 

dii (,liii;. to !;stdv cai.;qava rex istailce to superelongation disease.srsi' 

lii ! l1ti II I thle -tk'm cut ic!'a ;ignl t icinitly Increased the amount of stem 

dii , ., oi ield-reslstant ;and tield-siuiceptlble cv. In susceptible and 
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resistant cv. stem tissuie deve oped ;i ighl level ot resistance by the age
of 10 days. Signficant cv. x eInlate interactiont, indicating pathogenic 
spec ial izat Ion were consistent ly observed. 'Ihe interact Lon. were weak, not 
always reproducible nd inone were charicterizedIv a hvpersen;itive-like 
component . Field-r - listant ad I ield-!;icteptible cv. we re treated with 
glbherel I in A, (tlie plant hormoane reepa'nsihe aCIr S1h0(It VIOlat foil) at 0-1 
Ticrgram!/mi roI I Ieretand ilit'cuIla;te( with a vi IentIc ealL e of the pathta
gel: to test the p ibiltv Io g 0Cthe lrtillt a it Scr't'ilin) t(10I. ND 
difIe-erite; ill r ttee to it.. lorlonle were l etected h tweeO - e !.tant ittd 
rrIlqcvpt ible cv. AI I cv. !AiwI.d i'rease,; it I at 1 tic rag rans/
tl t,rl iter t/A, Ilti a! 1 ,;hotwd ittcet ast-' in t(, Itcv l( t dieG,e ( d edIsesl L

" 
area irv Ived in le in "-: Iler tI tf at ected ate+a) with irimone applica
tfon. ierelitt I A\ does I;tt aippear ta lie great potential ai a screeilnig 
toi for ldettt if- iig flild-resistant cv. (Atithor' e sutilltarv) l03 

See also 002(0 0023 00:28 0047 0049 0050! 0051 0090 
0091 009

)
3 (1o95 009, 0100 0173 
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201113 CtHEN, C.T.; KO, N.C. CIPSN, M.J. 1981 . Llectron microscopy of 

cassava COrironn Imnaic ill TaIwan. Report of the Taiwant Sugar Research 
Institute 93:21-28. Chin., Sum. rtlgl., Chin., 13 Refs., Illus. ITalwan 
Suga r Research I tot. , Dept. of 1)1lant rotect Ion, 54 Sheng Charn Rd., 
Taiwan, 1h1na1 

Ca;aIv;I. Ca:IS0M51 committOtt !saic virus;. Ele ctrton microscopy. T'aiwan. 

at;le 1A dlis iildllchn (-;'iic syvtnptomt:e wahs found oil most ol the c;Ii 15.sa Var. ill 

tile preqervatiI nur,,;er. at Pull (Taiwart), a1td poradicnallv occurs or llocal

%Ir . 1' miealil; al dip method, tile itfected 
 leaIf sap wa, detected to contain 

hilgl titre ol eltg;r e.i fe IstUs viIree- Pt aOlI t !,Q15 III 1011 and 15 TIM 
in diameter. of viril; palrticlu ; wereSIlS' th de('o:itod antd otilV tile core 

of nun! eIc acid wile tIl ervw, . Vi ru ; itcI irrl til were observed fit tile 
cytaplaIstt Of the I eaf lart'ncylnia cel I;. They con; Isted of Iibrous masses 
cortaining f ilalenlt,, p:irt iclet,, runllill); icre or less,,t paralle l but not In 
I definite arrallgeent . Electron microscopy ilndicate;d ttat tIle disease Is 
tile cassava conmton moaic. (Autitr': e'Ilm-lIr') 1O4 

19508 FFR1:,(, I..; ILT, El:, C. 1981 . u I ltiplicacllo vegetat iva e L Iirmna
,,a dos,5enolIIIenao; d! degeneresc-rncia 
 nole clones de mnadioca (Ilanllhot 
esclltunta Crantt) cultivatille in vItro. (Vegetat ive propagat fl and 
el ilinatftor o f de;ellerat ion phienomnai In cassava cIones cll tured Iri 
vitro) . Acta Ama7ontica ( Bro ;il) 11(2):213-226. Prt., Sum. Port. , EngI., 
29 Refs. I111us ll, lie I'tudo; 

Assoiado n Ihl: , I'rtiv. Pr 


, b.I e Explracaa do P'olhilti'fisnmo Vegetal 
-- Sud, 91 /,15 llrsay Cedex, rnince] 

(Cassava . t'rop;it.,'at filn. Cut( ing ;. Thorm:otherapy,. (Ca,;say;, A fr i:-;uli mosahic 
virus. Svmpt om t , l, v . J i mil 1;. II li t ;ul, arImy. CIone; . 1Ilsc Isu control. 
L~a)orI;; t or , ex 1ecr-i me a L . Bra 'i I . 

Ca ss; %. Ilones; t r;1 t1 i Iulv c lt ivat ii! itt Africa, frequently show some 
degenerating nigrna CAM-ll). "ihl distriltltion, trilnsmissilen, ar...i progressiatl

1
of the t,' 11 agt'nit were li-tl'ved fromrl (litting a dIt,graft expt. of a healthy 
cl one trom Vietnai , Iala de Along, with 6 CAI"-infected African cl oe s 
(I 1,. I o0, (:11, Mhenigu i , Ka,,lao I , Aildjan) . 'lhermotherpv treattLterts were 
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conducted arid led to accilerated vef tativo multiplication of healthy 
clones. (Summary by Biological Abstracts) l04 

0055 
19290 iiORVAI , I. VFP,1iIIIYEN,!. I 911. Cytolott cal modificatitons and 

1rrse ec it ro;r - ik,, piirt i-le; itn cei Is of NIcol iatna bentham iana 
(lom nii) ;,,id atlihtL utiI ii ; ima ("ilhI) infected w ith tire geminivirus 
isoliated IcrM ci;slsVat [nfect, id with the c'as:;tva African mosaic disease. 
Parasi t it; 37(3): I I-1'- . 'nr I ., Sum. EngI . , Fr., 28 Refs. , I Ilus. 
IFacult I. t i c St C ; A 4 r1,'iqtes, III;ice Croi1x du Sud , 4. B-1348, 
l.ouv;i itn-i I-NCtvc:, Bi 1 g i u:1 

C(atts;iva. CtLot'gv. Coas, iv i Atricat n.tt;,tic virus. 

'ruin !e'tLiot. ot le i (''e lls of Nicot littnt benthatti ana infected with tile 
geminivirus isolited from ;I tAl)-inietctcT pli-,t collected in Zambia, anti 
Ieaf cel it; tisui.lied tl;ittts, were observed il electron rilcroscoof cil!F;ottii 

pyi,. St ructitr;, I tlf-d i ficati ot; ire dt.q rir ed. Gross change; t)peared onl]y
ill tile nllc l i (if th,. ilttectd cll ,. In N. henthamiainta, ring-like struc
tures an gittlillilr iclusitas, ii described for ttther 'ntjminiviruses, were 
Cisily otered. In cas; t-va, tie satmte ring-I ike structuret; and granular 
incIlusions Wer At.ro fotttd, but wit il ffticulty. (Author's sunmary) E04 

0056 
'0107 ROA V., J.i . 1983. (',ultivo tie merlstema;, tertoterapia y quilnote

r;ipia para l tttetitniento ,! clones ie yuca (ianiltot esculenta Crantz) 
infectado. ctt ti enfttrmeiades viiles. (Meristelt culture, thermothera
ft', and chemotllerapy to clear tip catstltva clontes infected with two viral 
lSeaJset;). Iet;is Ing. Alr. tIImira, Uttiversitid Nacional do Colombia. 

70p. Sp;itl , Stit. Spit., Fngl., 40 Refs. , I lus. 

(a !iist;tt. PIa'lolt t is;;res. Api(' 11 merist St . lis.sue culture. Temperature. 
it 1 ; t:tCOtlttiO I . mossilttai c vi rit;. Fiog skin Iti sease. Colombia . 

The C' I it ttp I l ,lt;t;;iV;icItics, infected with 2 viral Ii seases, frog skin 
is tcandti it t', it ttto;itt; ofl thiertl Othirpy aitd It1tttntherapy (in vivo and 

ill vitro) tvit" leri ; tvn culture wasi studied. Temp., size of explant, type 
Otf rl i t t cttt itt 8 , tlittt; iton of trealtmett, and conch. of Virazole 

t.tl ir, ttitttg f rom Iv. N Co1 33, I Col 2062, and M Co1 2063 
Wet r-tI:. t it, II v;tcitnt; .;'e were excised for culture and were 

tt tilt.i , uein1., tt ii t i ps ind ntdes. longation, frest and dry wt. 
' th.t tI tir.it WI'so tiL eterm i it, The preteltice or absence of frog skin 

di t;itt;V wili t ttill dt,gr of development anti by electro1--,:;Cd e smi. lltt 
phtr-, ;- t t ; I ,;o ;li; t, d b,' til, degree of symptom development and

Iyit I tigi cil I d ct itlol (gYl. t ittg) . 'The imothe rapy promoted stei 
eltol',tt Ilt itt'ttr ,i.d I 'reit wt .' , aintd tit'e rote tif c rleaningof both frog skin 
ind il-;;t It ti.,, i,. et.i;itl :;lttwctd the re atiittt;it existing between tire 

tIetiiu Tl wit tl rate cleaning ' I ,I; i ug n11ti 1igh let p. the o 
It ', i 0t 1. ti ti tips at night, duringSk t d i . lhe, c It e s.tiur 40'C day/35C

IS tit'' , pirtttcC il I i fiIse-fri.1 however, 80% healthyplantti; only 
plii L, Witt ' htaill.ii! h.,:l ;reit nodei' were used. A clearning rate of 100*7 

. ! ,' it',cti ''t: .lices wer._. iilturetd at /tO0
C day/350 C night during

tti(< *; I -i itule' trv;ltrt.itt iol tliertiiirherapy (itt vivo and in vitro) to 
t;J ,'.tvtl pilt- irtin-ti. ttith fr !;Vin and mosaic yielded 100% disease-free 
pilitt;. It cht;. I htr;1Jtt. (1 i vie) tilt ;lili ication of Virazole did not 
gre;tt Iv ittl It-n u if skitti- t'l ceiniihig frog disease while tire increase in 
titon . ill til t ' ItUrir [Iti'til is (ill vitro) graultnily reduced s;ymptom develop

?:let t int iI Ihtlthv tltitlt Were obtiitetd Witit) 41 ppm during 80 days of 
ii trite. iitthis Wtr-k h; sitoved the need for thermotherapy during tire 
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toillio " t l : p ro 
"ft I nt Ii-'.IILi (11 l(anin upi viral d iseases of 'iIiV'I. 
"e 'il ts ;1 priorp to the cul ture of ,!:v;, II aeri stenq as in 

he ltmeof 
t t TIdmot can 11e ;tl ltte Ia Live f or c eeii i T,,, ain11 iLioe andlierapy in vitro 
I pl. hilt it 11011d he coord iIateud vI tlI root iNug o s tltinI ip- fromaMLe, 


ai)1et,,;.fie resutI ,; f hcvillotIIr(in vit rol o1;irg ,Vi ra zol have been 
prot:i ;ing, bhit ri-Itnl -e further Stutdy , pecia L Oto redtlmce t-1 perlod of 
t reatmlie t and phvtt :-:i I efoct . (Author -. allinilarv) }O0' 

SveeaIso 0102 1 0(107 P1)51 (0(l1)1 ( 9'i 00 10097 0100 

'05 Mvcoplasmoses 

See 0050
 

E06 Nematodes 

0057 
19974 (AVENESS, F.E. 1982. Root-knot nematodes on cassava. In Research 

Plnning Coinference oi Root-Knot Nematodes, ,eloldgvne spp. , 3rd., 
Region; IV and V, Ihadan, Nigeria, 1981 . Proceedings. lhadan, Interna
tlonzil Inztitute of Tropical Agriculture. pp.182-188. Engil . , Sum. Ingl., 
: ,- fs., I llu . I ITA, (,o Road, P.N.1. 5320, Miadan, iigerlfl 

Ca ssavi. ,ieNumltotl,;1I'lalit eilLnt. Nigo'ria.. develop 

Meloidogvne incoguita race and M. javanica signiflcantly reduced stalk 
height, stalk ot. , and storige- root wt. ol cassavil cv. WThe 10555 nd 1",Ie 
30572, after a 15.5 ril,. growing period in irue tropical rain forest 7on1e of 
southern Niger ia. (Ailtiil"r S sIlnlmar') I0lf 

0058 
17115 ITANDIF, M. 1981 . loot knot nemattodesn i upldand rice (Oryza 

sativa in( 1. glaberrlma) and cassava (Manihor esculenta) in Ivory 
Coast . Al idjali , Office de la RecIereie Sr ftti f i(Le et Technique 
0intre-Mer . Cent re d ' Ad fnpodonme.. 1

3 
lil I . I of. . , 11I II Si , eI . (Iti STO , 

Centre I Ad ioodonire, B. P. V 51 , Alld an, Cote d 'Ivo ire 

(Classava. NeIbatohls. Ivorv (last. 

The relatioiaship; be-tween th llel;iiltodu Xellidgvliye sp. and rice an1ldcassava 
crops Inl Ivo rv Coa;t -er- itudied. Iln trials c.1rried oit with cassava, 2 
clones (CI mid Boilolla) imil tan inoulated with i. lnco.g.3nitawere c usly and 
Irittoenciis lracllhtiris. 1 clon1es were lilt ;ooLd 11t1S for relllatodes. 
In tile illorll'itio)n I sat, utnlv the root wt. of ho-oun decrean;ed significant
l ),prloil v lille to P. brailchvurus. (Si i hv)ar. I byvIlill. .F.)rils, l... 

0(01)Q 
1
199 /I SAVA, V.1V.'. 1982. I ltt-rnat ionl I :eloidlgyne roject Report iii 

Ma lawi . InI Research 1Planiiing Con ference on Root-Knot Nmatodes, 
Me Il idog vi pp., 3 rd. , Regions I, anil V, I badan, Nigeria, 198l 
1rIl,(,' dllilgS . Ihldatin Iiterinat Ional Illlstitlte of Tropical Agriculture. 
pp.31-it.. 1g . P Is. B ivunhbwe Research Station, Bo. 5748, Limblh 

Ma lawI 
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Ca;-ssav a. N(,r;Ltodes.' I,t ,'wi1 

kt,t-knilIt iii it lei It ! 1dj i_ , iavanica) Were I irst idinti fled on 

I S vl I r i , t iii t , i I.-v bvall;flOq , and cotton. 1itlgelliC ityP'iI l! s . o pi .1 h!lor t gavlv l , Cr'.tlea , P i umit-;st w t , I r '!lldilwcdl t,l;1 g ,(eit ,e 

c i ;a ClitiLekele,ILti.Ir , ,-li' ., tt,,, I !Id c' l e var. l iliipdo , '11ipti;I, 

4 i.o I that cotton var., C. I Llna 

r, t i ,Ii :",,lt S ;i l Ire i lllmune toi M. iavanlca, and 

-it ill I ills. il tile other hand, cassava var. 

, vi1, , I; Fu l U ts;!zihw all 

[h.rI{l't're [cw 1 )b d op r tat 

(hi tIe II i; hi gh I :S l 1l, . ( S1 lI. I7 1.M.1.) F06it 


SUe 1 tt (Mill; 

t))O lIST (:CW; tNllT0,
IRolI. -AND II.OGY 

l('jit nnriilu; Isects and their Control 

0060
 

S,,() lI , T.C. Al', 1.1;. I96.2. 'ie potentials of sprinkler irrigation 

In the ontrol (II ca;sava me;lvbul and green spider mite. In Okol I, 

0.. ; t,;Innnia , .; l hokwe, N.C. ; odnrikwe, S.0.; Okeke, I.E.; Okereke, 

It.., od!;. I titernaL iona 1 lorkolhop in (ont roT of Cassava Mealybug and 

Green Spider N i toL, ilte, 081. Proceedings. Nigeria, Nationinnid Nigeria, 
1 4 5 

Crops; ,;earcll In titute. pp. 2-14 . EngI ., Sum. EngI ., 8 Refs.aIl Root 


oot Crops heselir li n;t.,I 2.11. 1006, t'mudike, Ilmuitijla, Imo[,Nitial 

State, NIg' ri,] 

a;i ;itV;I. iPllvn.Icocclu; liillot i . >Tiinl'C h is tanalon.. Insect control. Mite 

(lilltill. ii g o111. ,Nlge icia. 

The i cidoene e I) ;l;l m i vhu i ( lliiictt:ciis nanil1t1) and green spider 

:ittc ( L-noIns'c oLeIl1u fiLa ij 0 ij te y severt, in Nigeria from Nov. through 

!;rch-April. "ili period coincide:; t ith tie dry iteison during wlichi cassava 

p;lat, il-fer !eve Iloistiirt ;tress. 1he use of sprinkler irrigation for 

thC nWt rol cf poa;t.; during thi ; period is poolm-ed, based on the hypothe

stand! a better chia ce of resi ting the llel%-bulg attack if-;i, that Cils .';<i, 

.Ili(quitltI' Si itre is;slupplied tl, it dilliig tie tirv seasonl. Also the spray 

art ion of sprinklir irrigal iln tell,' ite reduce e t;ihI isliment of tile pest 

rindprevellt ecoioniil alage on1 aSilsava plalts. (Anllthr's stmmllary) FOI 

(1)11 I 

tVI lHEt, '.1 ; IhEhI'., I.E. 1982. Greenlouse issay of19583 AIl, l.;.; 

Insecticidhs lor Cettrol of ci;siva nvalkloig (Ilenacoccus maniiloti) . In 

likoli, 0.0.; l:nvinnli, I.; Igbl: . ,X.C. ; Odrukwe, S.0.; Okeke, ,!.E.; 

(ikereke , It.F. I, ds. I nternat ila I ,'or':'slop on Croll re] of Cassiva Mealy

bug and G;retn Spider Mite, 'mndi I, Niger li, 1981 . Proceedings . Nigeria, 

f (RopoC l-0r!; lnt i tite. .I .8igl .p , Sum. FrigI , 

Cr1tp!; ,esearch Ins;t., P .M.l B. 1006, Ilmudike, 
Nat ilinaI lieI pp, 8 . . 7 

RetsI;. [ Nat Ion;ll Root 


1IrUtlahiIa, Irio State, Nig5t 1ria]
 

(Cwetava. ilt.eiatorv e:-.ptrirnents;. Insecticides. lIerlfacoiics mril lioti. Insect 

C I0 . N I i Ii. 

I h rotLphios ,TweIv i ectL iides (propoxiu r, v-c L iuctI1iitlt , ionol oxvdeme ton

mitly]%, d i a;.lnert, Ca Irl o't I t an, phiisplilnlidon , d ifitle Lhea t , pe rinet Ir irt, 

alid carbl Itural) were tested Ior effect iveness igaiinsttLiltilli , Ml lilt in1, 


the c as!;a;va iju I 'bllg (IIhienacocculS maniluoti) iin : greeiiouse expt . Thie
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Insect icide sprays were applied with CP-3 t.pe sprayer calibrated to 
disehorgv 1100 1 spray vol./ha. Three-mo.-old infested cassava var. 30211 
plants were at the early phase' e presenting ifnchytop symptotnis when the 
iln;ectlcides were applied. The carbofinrn granular insecticide was broad
casted (,'g/plant) in a groove liode in the iolaround the young nlant. In 
sample count'; (,i nylllphs anmd adul I: e;il'.'ugs knocked down at I, hi after 

insect icide appl icatitll, propXillr, methidlthion, malIath ion, diazinon, 

c(lrla osullianl,:.decetin- etiyl, l:tmnoerotpilos, and dilletholte aure eflec
tile, in that order. No si gni ficant dil le'erie( a were ObServed among them. 

Crawler; am! adult mealyhlug were ohser ,cd dropi ing off carfuran-treated 
plaInts after I wk. scores (1-4 scutle) on cassava vegetative growth and top 
wt. at 4 anu 6 wk. , re;p. , al, rL iisecticide application were higher for 
the plant!; treated with the 9 in:!octicides (including carbofuran) with high 
no. of hiocked-down mealybug,,;. (Author'q summary) iiii 

0062
 
1h966 CENTIRO INIERNACIONAI. D1 AGRICUI.TURA TROPICAL. 1981. Entomologla. 

(Entemology) . In . Programa de Yuca. Informe Anual 1981 . Cali, 
6

Colombia. pp. 9-R. Span., Illus. [CIAT, Apartado A-reo 6713, Call,
Colondl,a 

Also in English. 

(asova. Cassava programs. Entomology. Lagochirus. Chllomina clarkei. Silba 
pendllIa. Root productivity. Pest damage. Cultivars. Vat igfa manihotae. 

Vat i$,a i1l lidens. Predators. Aleurotrachelus socialis. Erinnevis ello. 
hlienaleoccus herreni . MononvcheIIlls najoa.(1 igycus peru anes. 
letrti,.,chus ticmc. Colombia. 

ill root and planting material producti ll caused by differenit pests 

i,,;wel I s their biological control ire -val;itud. Studies of pests 
h!alag l1Fi dried cassavo in storage weie ilitiated . t1(log.itol aspect; and 
form. of attack of the following pvsts are deS'rihed: stesorir (l.anlchlirus 

rioFl rst, L. araneiformls, Chilomina clarkei), shli t fies (,Silba pendula), 

nymph; and adul t; of Cvrtomenus ILerg i, and lacelugs (Vati ga mnilhotae mnd 

V. illudens). Zelns nugax (Reduviidie) w1:1 idelntified is a major predator 
of V. :aiihotaie. ihe preselice f whitef] ice (Aleurtrl'helus ;ocialis) and 
sooty nold reducer: root vield. Ilievarietoi preferenkt Ic)r ovi p0,'ition b 

IlilIii s elle was deterolilled as Wtm11 rl thi U ci Ct olf 1;i11itcd alalt OlI 

0 

ge 
Vield, sta, rch Co[ILltc:1 , ild COkIln q aldit ," (,I c'iatslV . FI%( Ia or tiumelIes 

I tie caslsal") ro I'.hug hllie(ill cCUS her t i .ele idheiit ii 11 d _iitom ls 
5 ,) 0 111 speciesCle1t hera. Aiigvr t , Si. mpl1ihoI 1 1 I Chhrsopa. All ident if i d 

'in th, I%:10ri olhida0,1 cite be Il'i to I Ill i y f lind ;i tttt ek in i-iIsava leave s 
1 ; parail t ic-d h.h'the Ilm ijiir-utll11 a1 tIi1llsonii,_I Nil tecLl insect :)eCies 
were flund fc-lillg o11 .,L lh cas avai ;iong the0 , Arale-c'rls !-5(7 culotus 
ind l. g1, rr; !A'I'"i rue :11c' Lc (' ri ' :t" f requen t Iv lold pc" t 5. totli 
api 1e, are Imriasiticd Y: the il e:lllptIoeiaI AiiIsoptlvr(tllr . (S111m1ary 1 1li1 

1
I I I EC. I ra . he 1.. K.F.) 01 

00l6 3 
10) 11 A.B. ; ''(;0), II)X2. (%'01!,IW )e l b g A prohlem in theCHIAI'I)IPY, R.C. 

offiin g ilt ' a i n I.10Lke- Iac in. In (koli, (.1.; hi'yinnil, T.; lgbo1"we, 

M.C.; ldurkwe, ,.O.; l(keke, .. 1>; lVki.reke, i."., eds. International 
Works.II,) on lontroI (it Cassav e1alyhug ;ln(lCIrecen Spider Mite, Umudike, 

N:igeria, 1981. I'roceedings. N iger i;1, Nat iolll I lout Crops Resea rch 

Institute., pp.-'7. EnpI . , SimM. Euigl . , 4 P ef. [K:ain.l ILake ResearchI 
1a st . , I' .11.B 6f, New 1111:1,a, Nigeria 
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Cassava. HlheiiaICOCCUs W.i liholti. a !;,:orva African mosaic virs. Rantholonas 
mairnihot is. ilige"ir. 

t'ork on root criops prioduct ion was initiared as part of farming systems 
rsearih Ill ti drwdown irarea i) the Kainji JLake Basin (Nigeria) during 
1l7, llSVir 1 1;laCnc was illtaned Cissava To observations,'l C:I pests. date 
;limi: IlI, "el I..! i ;;lVa ('ellniCo ic s sa ihoti) problem since farmsv; meaI,'l'ug 


ain 1relv t ,. clo;'. However-, .me meleliri presence is suspected 
 on 
111'111I:,'sr llld Nti,' ill ;s, Where the ownsrs, en interview, explained that the 
prp tgis citi:,.-1 .it ' ii Wos; hlriig ht ill i rim lilt, Bendel State area. Because of 
I ii :mirr(.:, improveLd c'is;sav clit irigs, there is an Increased demandid i 

Ir I I i-,i tle -oi ith oi the iomiit ry, tHills leaviig aliple scope for 
' ill I eal to Kain.j i lake Basin. Measures such as orga

ni ed :ieead :Iipplv nd iliLterin;titiitionaI coordination to alleviate this 
(Iaulgr are sugmjnarte. ('ithut a summry) FI 

0064 

195() F!-'E1Ili', I. .1I'.; 11ZI'IIl', '.O. 198 ". OIbservat ions on cassava 
nsialliugs Plhencoccus manilioti (Mat-I-err) and Ferri:;ia virgata (Ckll) 
ltlelitrirr:lserriiidas in Smith-East Nig'eria. In ikolI, 6.0.; -nyinnia, 

T. ; Iglokwe, 1. C. ; )drI'kWO, S. . ; Okeke, I.E. ; Okereke, I. F., eds. 
I IlteITrion I .'rkoliop (Il nit rol of Ca ;sava Mealybug and Green Spider 
Mite, t'uidike, :Niger iii, 981. Proceedings. Nigeria, National Root Crops 
le tirth bn;t iutb,. pp . I- . EngI ., Sum. ngl . 4 Refs. , Hillrs. 
I Nat i lst Ietei-l '.M.B. 1006, Utnudike, IntoCrop-; Ivst., llmu1iahia, 
SLate, Nige.r i.1 

Cuai;s va. I ll-naoroccurs sianiiot i . Ferrisia virgata. Insect control. Biological 
corrt ro I . Predators. Ni c'ria. 

ITWo !perciv5 11 tlie c usi 1he, manihoti and Ferrisiare;lvv irnacocctis 
virgaLa, occuir in SI" Niguria. I. mtillot Iis nore widespread and devastat
ing tLhan 1. virga;ita. The ir life histories and association with cassava are 
discussed. An integrated strategy involving cultural, chemical, and Hbolog-
Ical coitrol Is recommended. It has ieeii reported that P. manihoti is 
endemic inIL.A. where both the pes;t and its natural enemies have been 
col leucted and identifled. (Author' s summary) FI 

000 5 
195'5 ELYINNAA, A.,". ; HKLII , 0.. 198'. An ecological view of cassava 

mealvhyug (ImeMncocCus miiiilhoti) aid green spider mite (Mononvelellus 
tarinjoa) control Tiii Nigeria. Iv Oknl i , 0I.0. nyiuinn', T. ; Igbokwe, 

.C.; Oduruku,', S.o.; okee, I.E.; likereke, II.E., eds. International 
VorkslIwp on Control of Caisava e,alybrg arid Green Spider Bite, timudike, 
Nigeria, 1981. Priceudinu;. Nigeria, Nationlrt Root Crops Research 
Institute. pp.165-172. 1ngI . Sum. iuugl., 246 Refs. [National Rot Crops 
Research list., '.l.l. 100h, ' riudike, lmuaitia, lInk State, Nigeriaj 

Cassav; . Plenacis'us mani hoti . ou vrche I Ius tlna . EcoIogy . I nsect 
con trolI. Mite 'mlrt1il. .Ni reia . 

1Coimm lly Iava iIa 1!c thod'; ", i ;ect cuotiol (cultural , Client ical , biologi
(ialI, ;eLietIc rtie .L lce oI 11!; t p1nit, plisicarl uIandmsrlhal icala , rond regula
tLor cultrols) ;ir- detCI-ibed lMd tie' idlutages Mild I irltatlons of each 
uethld irne CusW;ild. lie treuiid in pest contiol iii Nigeria, which has 
giluriil. learuril owaird heiic;,l Contrr-0l, is discirl!ied. Al Integraited pest 
isii;i niteiit il'ch i!7 rilIOsei in whinuh the bea;t aspects ri aill available 
cnoti )1lcthurls that lpplv to ;i liven pest pr,,hlem are hrought together In 
iii'ttlliitiit., worikale cotnmbllit ion to ensure lhog-tor efectiVe control 

-I2
 



W ithou t , !tVC tIng . n Fr,'adi t oo emphiat i.t lo- I iroumwntr. Ii ,maIIv, u 'ch Ls 

;tig It' I 
ISlt~'t~f CIWIIA i to I vlll ( l'IllI ltcol;'lo- Ililt illdtile 

p laced oil Ild i I ilted Method Of p!:;i coitre I, e,-ecialIIvon tIle 
' , c0l11-11 h(. nA-l ,Ii ti I) 

-l -.) ide r n i tu (M.i l vichwl II us t.I ai(wi0 ). '!he ei,tl Ishf]eint of a 

wel I-si; t tl IA if WCI-e1 ipu in , !;uifr'.ev I; fori ai t iutreti fioggest ed 
sVstenlr ttc moni t oriing i1d il l i::lfg Of it I t-c1IIOiIIiC IT:;ts ii Nigeria. The 
goverument I sc lit 1 sis, in! - r; ; i illd iII Cotp rl]tc ill S iilg tilelrie ] v 

probl ems c'llIald b','th- (,ia;l,1VIf IILiI I .','lli tr ; reen ;)idei mite,
the f t e o: w
 
is other Nigeliil le ;;. (Author' FlOl
;tu::nlllrv) 


001)(, 

1951. NYINNiA,,T. 8. SuggLested itnreglr red conft ro Iooi c ,savo ieaIly
bhg ind green sp ide r mite. In Oiko I, 0.01.; Eivtniila, T.; Igbokwe,
M.C.; h ukwL , ; .1.1. 1.No S .O0., keke, .; Ot:ereuh , E. , ed ;S. lnternlat iOnnl 

Workslwp oIl Control Xcsai.l and i;ree Mite, lhItof ( Melbufg Sp ider ike, 
Nigeria, 1981 . Pr(eedings . Nigeria, National R0t Crops ReS:UliliC 
IW;iL tute. pp.IV2-185. FigI., Sum. [tIngl.,II Pef!;. [Niltiona Root Crops 
Ree lrch lni;t., i .:,.B. ]OOl, inMldi'Ke, imil'i;l;I , I'nloStiltl , Niger iI 

(k;ss v~ .1 i'Zt'~i%: ,1l ihiot i. '11,11iV lul is (II lMjlil. ii!;elt cont rol . Mite
 
oeiLn i. t i cih . III ivarl , M; lilt(. c'ontrol
to IIc, ,I 1'a';i i~iolog ic.1l 

Predat ,r . Ni ,ei ii. 

e\v,'ral I lnu'; t,I (''l ,pp, ~ 
, ,rrl l !.ii+I'+] d t' lll'I pactt'l g e I l ppreqsslon 

0 f(Phellc i) green
spider M:itV' (:.III(Io',ChVllUS t;MIj i_), have h u.e advanced. T112., s'hould Ile 
illld eil dic;lt i ll of1 ife us ,,i ictillC, manihot tllld 

cirt iCULntt~d ill ;UIIt i I 1:1111111('tha t c'i(Iw ll, p I leent!; thet other, fo r Life 

real ;i io o thit r Iel Il Li. ud inlt Ion of thesebet lelle I ; A ;Ie(;S col 
ipproaLheI ; iir ti,, i.: liid i1 It ppr S ioii) I il e pISt ,i ld their vrll ica tilol 
ill: l ii ' ;: ill::7Ldi It lit d lorceliwlt (Ile ilog alnO tI o f pl;aiit Illllrantine 
l;IW's;dqt ,i ,f cultur;l control methods; !;tvri dipping in ini! ectleid,-s 
before plntin.; , rStt] ';ilt I / olI ! rt l IS; l i a) 1e5f , )11Iti l1i1h Leri Su it 

I(- Iiigi Tirowl'th cy:IewCed ClITt tiLriI t Mo;t IlI tIle of tile crop; idetitifica
ill of ,Iit,-rIl;ttIhe t ;ll[ ticir pi-(l,Ct oll or l el ili ioi ll ;io inecesiry;

breedill ;Ind(!Iolecf ionlfor hli'h Il-els; (f re!;i.-ance and/o~r tolel/ineu while 

colln;itving oati.e aoil e:-:o in girps a!i; and th iiirh for, idititification, 
and utili oation of iildigenollo hlogical conr agents. (Author', .umallry) 

0087 
19542 iSIABA, R.O. 1982. 'lie plant qullrnntline services lndll ew u;il!;;;IVii 

p-sts n Nigerlal. In Ok ]II, 0.0. ; inyinnia, T. ; I ghokwe , M.C. ; 
ilturu 2, S.O.; okeke, I. E.; Okereke , i.E., eds. lInernttional I 'orkshiop 
oil CI. ril of (Cas;vw Mea lvhug :ind Creei Spider Mite, I'mud ike, Nigeria, 
1981. Proceedings. Nigeria, Nat ioi:il I R(IL Cr1 Resertll Inst itute.(1]p 


pp. 77-86. Fni!. , Sum. fligI . , 8 lefs. 1Ptst-niftry lIiit 0Ohrant I e 
Service, IeIetIl ept. o; AgrtIcuIltiti, Milo r 1'1lant ioilo, 1. .]'. 5672, 
Ibadan, :iher ii] 

Cifss;sIva. 1)h_11eIICI iill . tana a Prlp iig it oio mate-I, tcI I t I-. hMoil .ehie I Ills . rol _
 
riit ] - f.{llirant~ [iii, vleiva ll ret; legalI P;jICCLS . Invsec t cont rolI. B i(o g icalI 

conriolI. rediti(r-. Nigeria. 

Tihe Ni , t ian P I ;ilt 7ilt lit theeS rvice Is' respoi;ible of prevent ing tile 
fit I r tit fo Ili I Ihi~li'l' phlit Illsts ;Ind dii ese s to itotect cil op;, tnelid
(rg ,l ,;iiil , Itnll t1 riilvage, II these pLestS hiiid diiSe Lses. 'lie orgalitlili
lio llM il lI oIelnrilt i it P aIInt Quliri ine Service ilndtie ilTlort 
re'gol]iltions- leF,/aldfng I/q;Vl r :;terlials5 are The rolehg ion mal out~lined. 

tIeif it Q(a lalnt ile ( I 't iP Li g tile 1101i;lil t I v onlbitltii CIi ,S 1 ybug 
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(I'henacoccus manihot i) and green spider mite (Mononychellus tanijoa) since 
their outbreak ill Nigeria is dtseussed. Import requirements for biological 
control agents, import permits so far issued, and actual importations of 
insects for ra;sava mealybug and spider mite control are also discussed. 

The need to comply with plant quarantine regulations at all times is 
stressed. (Author's summary) FOI 

0068 
19526 O1.OB, P.; iit)(;ES, R. 1982. Study of an outbreak of Prostephanus 

truncatus (orn) in Tanzania. london, Tropical Products Institute. 
Report no.164. 

2 3 
p. Engl., Sum. Engl., Fr., Span., Illus. [Tropical 

Development L Research Inst., 56/62 Gray's Inn Road, London WClX 8LU, 
England 1 

Cassava. In jurionus insects. Prostephanus truncatus. Storage. Maps. Entomol
ogy . Tanzania. 

Prostephillus Lruncatls, a pest of Stored maie, was iound in grain stores 
it 50 of 56 vill'Iges examined in tile Tabora region of Tanzania in 1981. 
Me pest wa;s also found in tile Shinvanga region and I markets In the 

Mwanza region and at stores In the Morogoro region. After storage for 4-6 
moo., maize stimples from tie villages extibited up to 34% wt. loss, despite 
verv dry wiahLIItr and very (Irv maize (av. MC 11.22). It was considered that 
P. truitatis would caouse a w' lespread grain shortage and a dearth of seed 
for tie to lowhit season. 1t. ides attacking maize, the pest also heavily 
&tamatie(l cat;nsta itlod, to ' lesser extent, other commodities such as ground
nuts. I.'de imnplemIents and storage structures were also damaged. The 
beet le poe ; a threat tihroughout East and Central Africa. The setting up of 
insect icida trial; with piriittipihos-metlhyl , fenitrothion, bromophos, and 
pernethrIn Is described, andI a key for tite identification of Bostrichidae 
that infest storedi products is presented. (Extracted from author's summary) 
FO I
 

0069
 
19587 IG OKWl, M.C.; itIURIFWIt, S.0. 1982. Cultural control- an immediate 

measure against mealybug and spider mite. In Okoli, 0.0.; Enyinnia, T.; 
Igbokwe, M.C. ; 0d.ukwe, S.C. ; Okeke, .1.E. ; Okereke, H.E., eds. 

I atertiatio;iI Work;hop on Control of Cassava Mealybug and Green Spider 
Mite, Umudike, Nigeria, 1981. Proceedings. Nigeria, Natieoal Root Crops 
Rese rh Institute. pp.12t-126. Engl., Sum. EngI., 24 Refs. [National 
Root Crops ReSearch lo;t., t'.M.i. 1006, Utmtdike, Unitu la , imo State, 
Nige*r i I 

tio' tanjoaCtiIS'a. t1eitc iltV; ili i 1lt I. N tO VCh I ilts . Insect control. 
Cul t Ivat ion. IiLIterc I ' ping. Res i:t,a ce. Nigeria. 

Ciul 'tii 1 ctntrol ito;itle i ' it ti treduction Oi tile incidence of the cassava 
In';i,lvitgi ( 'htnltcl,ccus smtitlahti) -ind the green spider mite (Mononychellus 
Iita 0ilt) itt Nietita art itdiicated. Titise incliide good rotational practice, 
mised cropping, plant ing at the onset of rains, tise of clean planting 
nteriat I, alanccd !,iti li:-at in, and early weeding of tile crop to ensure 
t; llt ttd go I r e w,leIt i I'teIIt. Stln i tat t to (iltirting of crop residues before 

platilt in,, dirict iin iv iuttini ( t infested cassava sticks at harvest), 
lltint it ,, f t I-r;int /resi!;ttt 'ar ., and the u o o f sprinkler IrritgaLion
" p it t I lIte-set;l I crotps whet I sslile for Itrge- scale fariaters 

IrI t 010 L I i Irl' t'It0 ;llren. Nost if tIese iceTitlres are oI iImmed ilte 

prat icl a a; , a I f a ttn indiS1enal,)Ile of integratedlic ti 'I) part tiln 
p(i/ lll I ,r t h', ( ,lt r l I f caI s.1V;I pe t. .. summary) FOI 
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19530 IIIEAGWAM, E.U. 1981. The influence of temperature on Increase rates 

of the cassava mealybug Phenacoccus manihoti Mat.-Ferr. (flomoptera, 
Pseudococcidae). Revue de Zoologic Africalne 95(4):959-967. Engl., Sum. 
Engl., 13 Refs., Illus. [Dept. of Zoology, Univ. of Nigeria, Anambra 
State, Nsukka, Nigeria]
 

Cassava. I'henacoccus manihotI. Insect hiology. Entomology. Nigeria. 

At 25, 28, or 31'C, populations of the cassava mealybug, Phenacoccus 
manihoti, survived for over 6,, of their lifespan. Tines for populations 
to reach 50Z mortality (IT 5 0 ) were 29 days at 25C, 20 days at 28°C, and II 
days at 31 %. Egg layinr general Iy commenced within the 1st 7 days of 
adult life. The mean preovipositlon periods were 6.5 + 1.08 days at 25°C, 
5.7 	 + 0.95 days at 28'C, and 3.9 + 0.32 days at 3T1C. The max. mean 

Si/ (x) was generally reached on the 3rd day of the reproductive 
period except at 28°C. where it occurred on the 6th day. Apart from a mean 
post reproduct ive period of 2.2 days at 25%C , I'. manihoti generally died 
soon after laving their last hatch of eggs. Values of the dalIv intrinsic 
rate of increase (rm) were 0.149, 0.172, and 0.204 at 25, 28, and 31'C, 
resp. (Author's sumnidry) tOl 

0071 
1 514 I, ElA, K.M.; 1ERREN, HI.R. 1982. Effect of constant temperatures on 

the devel opment of the casaava mealybug. In Okoli, 0.0.; Enyinnia, T.; 
lgbokwe, M.(. ; Odurukwe, S.O.; Okeke, I.E.; Okereke, H.1E., eds. 
Illterrational I'orkshop oi Control of Cassava Ilealybug and Green Spider 
'ite, Umudike, Nigeria, 1981. Proceedings. Nigeria, National Root Crops 
Research In(stItite. pp.35-36. Engl., Sum. Eag l., I lief. [I1TA, Oyo Road, 
P.M.B. 5 20, lb lan, Nigeria] 

Cassava. ihs : :occus mani hoti. Entomology. Nigertia. 

The effect . constant temp. (20, 27, and 340 C) on cassava mealybug 
(Phenacoccus manihotI) development Is being studied under lab. conditions. 
Preliminary results showed that egg mortality was higher at 34°C (29.37%) 
than at 27 or Th C (2.410 and 6.54,2, rep.). The insect completed its life 
cycle in 45.47 and 26.79 days at 20 and 27C, resp. (Author's summary) FO1 

0072 
I(588 L.UTAI.AI 10, N. 8.; 7l'SIAI , 11.C.; K ISCI)AN;A, N. 1982. Effect of 

cultural and s.i I management prictices on mealyhug incidence and cassava 
ront yield in Zaire. In Okol I, i.0. ; Enyinnia, T.; Igbokwe, M.C.; 
Odurukwe, S.0.; Okeke, l.-.; okereke, II. E., eds. International Workshop 
on Control of Cassava Mealybug and Preen Spider ite, U(udike, Nigeria, 
1981. Proceedings. Nigeria, National Root Crop, Research Institute. 
pp.127-1 12. Engi., Sum. Engl ., 4 Refs. [1]TA, ivo Road, P.M.B. 5320, 
Ihadan, 	 Nigeria 

Cassava. l,/nd preparlt(ion. i liting. Timing. Mulching. Roet productivity. 
Root deve loliment. henarcoccus ,an liot i. Zai re. 

Expt . were conlucted at 1'V.azi and 1in:ese, Zatre, to deternlline the effe't 
of tire of plantinjog and soil natnagement plactlecc; on mealyhug (Plienacoccus 
manihoti) incldonce an( root yield. It was observed that planting early in 
the rainy season (lst ;(.asio planting) helped reduce mealybug incidence. 
Infested and severelv damaged ea;stva p I panted tile beginning oflant in 
the rainly 5a5oll .slowed a reduction ol root yield of 54.4*.4 whi'e up to 85% 
reduction was noted oi cassava planted late it, the sea -n (2nd planting 
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season). Mealybug attack affected tire size of roots on early-planted 
cassava; root size and no. were reduced on late-planted cassava. Mulching 
has a beneficial effect on the degree of pest damage (1.0-1.5), oil tile % of 
attacked plants (24.0-24.7%), and on root yield, Irrespective of methods of 
cultivatlon. (Author's summary) FOl 

0073 
18453 MAIlI,-Fl0RlREO, 1). 1976. Les cocieni lies nuisibles au manioc en 

Repuli (que Populairc du Ccngo; suggestions pour un programme d'6tudes et 
de lutte. (Injurious cochineal insects on cassava in Congo; suggestions 
for a study and control program). Rapport de mission. Paris, Mus6um 
National d'lHistoire NaturellI. 15p. Fr., 4 Refs., Illus. 

Casyava. Ilhenlcoccis oanihot i. Insect control. Biological control. Insecti
cides. Maps. ;ongo. 

The st rpor of a commission that asl;esseld tile presence Of Phenacoccus 
rtanilhotI ill Congo, where, it hals become a new and important rest of cassava 
during tile pa;t ,' yr, is given. Six plantations were exanined and thou
satdtl )I cochineol insects were collected in addition to 17 of their 
par ;i tes and predators. The sanitary condition of tile plantations is 
reported; ;olme of them iIr disease-free (Kiani, Kouilou, iand towns distant 
from the railroad). The origin and liksemination of tile pest Is discussed 
atld slTTe control measores (cultural, chemical, and biologica1) are sug
gested on tile short, middle, and long term. The short-term control mea
sures Includ the estab I shmlent of a preveLntion and control network, 
sanitary protect ion f plat cot t ngs, accelerated tumber harvest, con
trolled plots for the production of ctltting;, total burial of tile cuttings, 
;voIdallce o h It J taulositIon of old ind new casava crops, alternate 
ittercro)pc;, and destruction Ot infected plants and crops. On time middle 
tf-ri, tile select ion of tiw most resistant var. antd research oil an industri
al plantation stale of a nonto:ic insecticide are recommended. Oil tile long 
terll, tile rate mt infestat It' sIouild be observed and as,!sessed during a 
whole crop cycle, time short-term plant sat itary interventions should be 
controiled scientificallv, tile bioylg of I'. manihoti should be studied in 
detail as well as that of its predators anid tile population dynamics of the 
insect and it, natural enemies. Tie most promiting of these enemies will 
he reared oil e:ptLI. plots ail later, tm in idustrial scale. (Summary by
I.B. Trans. by L..I.,.) I'O1 

0074 
19590 N.tIOK', B.m0. ; O(ItIldl , S.N. 1982 . Soi 1 fert i lIty aspects of inealybug 

and green .i1der mite mott rol . In Okol I, (.0.; EnyIinia , T. ; lghokwe, 
M.C. ; Odurukwe, S.O. ; mkeke, .I.E.; Okereke, II.E., eds. International 
lWorkshop ot Control of Cassava MlnIvhug and Crten Spider Mite, Umudike, 
Nigeria. 1981 . Proceedings. Nigeria, Nittimtonal mRootCrops Research 
Inst ittte. pp.137-141. FnIgl . , Sum. Fngl . , 0 Rets. [Natioual Root Crops 
iesearch list. P.M.B;. O , 11'mudike, tlmlmihim, Itmi State, Nigeria], 100h 

Cassavl. Ilellatomcclis matlih ti. MmonmvcheII ims tana . Somi I fertility. 
Insect cmitro I. MNite conttrol. NigeTua. 

The N'iger iat Itr , i tevoIlit i ot i'1roltiram tm, r it IrenttIhteteleed by ? new 

pes t otImOImsl tin mlvbhmmg(PImethcuccuts anI greenv Lhl latWalltitllt i ) tie sp Ider 
mite LMmnmmn1vichml Its tnamlioa) . A sireey of cassaiva growing regions where 

ihese pests oire preval e nt reveals that itl most casves the soils are acid in 
reaction and have nutritional piroblems, including high exchangeable Al and 
low 1ev I.; If some (;!eltii nutrients. In addition to planting eatllsavamI 

CarIy In tile gruwaing sealm!Ati, and balatced fertilization at recommended 
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rates, periodical fort iII zat Ion wi i the nut r ients known to he deficient is 
recommended. 'Tie nutrients net,I lot-he pp I jed to the soil towards tile end 
of the rainy season as the: oie I ikely: to increase the salt coitent of the 
soil and hence Iticreast. sl I solt ion AI by mnass ;wt ion effect. ludiciou; 
fol tr sprays of the nitrteient; tow1ird t h 1111 of the rainy season when 
pest populations start to build iil is recomlllllde d. It Is hel ievC d that 
iitegratiol of t1hese recomendat ions wI tlh otlier control lleasures will help 
to achiiV the needed conLtrol of these pesth ol cassava. (Author's sunalry) 
FO 1
 

0075 
19589 NSI,-.A SlE-, N.D. 1982. Burial ot tile cassava planting materials as 

a possible preventive control measure against tile cassava mealyupg. In 
Okol1, (.O.; IIlyinniz, T.; llbokwe, M.C.; Odurukwe, S.0.; Okeke, J.E.; 
Okereke, 1.F., eds. International It orkshop oil Control of Cassava Mealy
bug Mi1dGreen Spider .ite, 1'1mdlIke, Nigeria, 1981. Proceedings. Nigeria, 
National loot Crops kesearch lnlstitute. pp.133-136. E .ngl., Sum. Engl., 3 
Rels. [IIIA, I;o Road, I'.N.B. 5120, Ilbada , Nigeria] 

,
(Cassava. I'elliiCOS ll5 1:hilillot i . lilsect con roill . Cuttilngs. Zaire. 

Planting cl;!;Sivl ('it tiing!; conpl,,tel, buried in tile soil as a possible 
p reven t I ve coltco I meisls-il apais t tIl cassava mea l ybug (Phellacoccus 
inanilot I) wm; invest ii:itted. Conserved infested materials were buried in 
th( soil at 0, 5, 10, 30, () and 50 cili depth and removed after 1, 3, 5, 
and 7 davs ltoi plilt init, i greenhotilsl. A treatment of cuttings with 
ditLnethlote it the rtL (1 0.I wW1 included for comstarison. No mealybug 
Wsos found o tilt' in eCtic1(i1-treated cuttings or on cuttings kept in the 
soi I at 5 c for alti 7 Iavs or il those kept at a depth of 10 cm or more 
lor 3 days o more. (AutIi,ri s sulllllar,) FOlI 

0076 
195i4 N.OK III) I , .M. ; \IIA':l I hOM, G. I. 1Q82. Cassava stem dipper as a 

Inea11s of mtlchallical 2t.,11 hug control. In OkolI, 0.0.; lnyinnia, T.; 
I gbokwc , 1. C. ; Udu rukwe , S. .; Okeke , ,I.E.; Okereke , II. E. , eds. Interna
tloinal ,orkslop oil Control of C:assava lealybug and Green Spider Mite, 
rind ike, Nigeria, 1'81 . lroceedings. Nigeria, National Root Crops 

Research Ilist itute. pp.103-IlS. log I . , Sum. Engl. , 3 Refs. [National 
Poot (rlops Kv.lirch loi st., 1'.M.B. 1006, Umudike, lhmuahia, Ino State, 
Ni getrin1] 

Cassava. Ph'ena'ocIlls; mali Ihot i. Insect control. Agricultural equipment. 
Cuttings. Nigeria. 

iseVl-e 

manihoti) inl cassava crops itl Nigeria, and the resulting shortage of gari 
and (', the National1 Root Crps Research In!triLLer , il,,f'.ike , IlUmunhinl , lmo 

Considering the illmige caiusei] hv the cassava mealybug (Phenacoccus 

State, i(g'ned all (a1 ie.tsd a Cassava stem ! ii, t tIle inc(i cI a;d farmers 

treating caissava stem cuttings with chemicals hefore planting, since some 
of the chllonlicoIl are poisonous. The dipper also serves in commercial i zing 
the leatiLlelt Lif cassava stems f or largi- and small-scale farmers. This 
portable maclIive coni treat tip to 400 cassava stem cutt ings in 2 sin and is 
very simple to labricate by local blacksmiths. (Author's summary) FOI 

0077 
19592 M)KKE, J. E.; ENE, I.S. 0.; ATII, I1.G. 1982. Mealyiug (PhenacocCUS 

manihoti at-Ferr) and green spider mite (Hononvchellus tanaLo Bondar) 
threat to cassava industry in Nigeria: strategies for control at the 
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Nat ionria I Root Ct1op; P,esearil in:it tte, I'mudiike, Nigeria. In Okoli, 
0.0. Envi,iia ",'.; I ghokwe , M.C.; thlurukwe , S.0.; Okeke , I. F.; Okereke, 
11.E, eds. I ternat ional 1'ork ship on Control of (assava Mealvig and 
(;reen Sp ideIr I t e, Umudi ke , N i ge r i, 198I . Proceed logs. Nigeria, 
Nat Iona I Poot Cropt; Reseireh Ii';t i tute. pp. 47-I153. lngI., Sum. Engl., 
12 Refs., II I us. INational Root Crop l iea reli Inst., P..l B. iO0 , 
llllnudike, I'r Iltu ia, ]mii State, Nihgeria] 

i;as;!:;;i'Ia P'lllioo'o us mihi illoti. tsllo vchellus t;111ato . Inl;ect Coltrilo. Mite 
,ontrol . l1r.;irtsi,,'e li, lOgiril c olt . Pr,'iI tors. Nigeriai. 

Iii stir so'r,,, rI , l d , 1)(111 f Ca!s;Si V i I'eU I'hog,, (l'llP1 ia(-C,CCts Manflihot I) aind 

onoivihellil; aII ) ion 
d isC1iCssed. 'liii Lc t in1 th ist) oilla I ucotic. I!; s r imint d il terms of 

ereen spider ite (PLe I 'i- iIfe'tit iII Nigerira a re 
h 

price tred o the h isie tpie!, wliiCh Iis itClnU;ed Iv overl M07 since 
15177 basie ve i. A d-pliusre tontrol S(t rrteg,, crin:is ':;anagnitit aind develop-
Me t If iduinriblO pU1i'iiient ;Ollltit lll, is deS;cribed. (Authlor'; siix,;;i;'il) PI2 

(078 
19580 (gli , ( . 198.. l'rospectr; (If breeding Itor hol!t plnt resistlnce 

to :iasltS;ivi tlvaiiig (Pl'lenacoceius im iilioti) anld to greell spilder nil tes of 
cas v.ai (,oiionvi'lcih (l w tii'la ) . In . Eny inii a,1n.1.; Igbokwe 

.C..; 0iduru 'w, C.o. ; (okuk , J1.F.; Okereke,u I. e., eis. Internai t ionriI 
lW'orksiop n Coni tel Ioi Cal-is;ava NCa Iii f, anda Creei Spider Ni to, Pmll Ike , 
Niger ia, 1981 . 'rc'ed ing . Niger Ia , Na t ions I Root ( rops Reserirch 
Ilst itute. pp.7?- /. Engl . , Sum. Fip . , 16 Refs. INational Hoot Crops 
Researh lts t., l'.X.B. 1006, I'mudtke, Isoaihia, line State, Nigeria] 

Cass a. a . Pile nac c is inl lillot i. MonoivcliIe I IuI; tanrjo . Plan t breed ing. 
Res i sti ' !. ;i -ia. 

The C;is!;vIvi I 1:,l' Ihll, ( Pli . cci s anin,,1hiw i ) nod the green spider mite 
(Pon,1nvceliel l ! an ja )n,cc or mst IIv diiring the drv searson In Nigeria. 
(atssa'a' var. thalt :,,,over quickly f rom, dlniiige (file Lo, thele( pests at the 
onset of rains iel T ierliif ni ; well is that nmature before thel viir. 

pest!; Iulild ip to eirolloillic injuiv levels ili lrite dry sen;on. Althoiugh tire 
COenpon11(eats; Of idtletif ied Ie istaine arte vet to lie btown, prospects of 
selecut inlg other ]loles rld !pc'Cis with vivrving degree,; of one or more 
CiTpoiitlentE (11 rsistalhCe ;i We i fS (it (collIbilllg these Components ill a 
breeding pepulatii arle discuss,'Id. (Author s summary) IO1 

0079 
19519 i C. ield ion tuber vield and ofcYI, 1982. observat !iil qual ity 

two celt Ivrrs o? early season cr;tsiavri subiIequently infested by Iealybug 
(iPhnacoccus inruihoti at-l'err). In Okol i, 0.0.; EI'nyinnia, T.; lghokwe, 
1.C.; Odurkwe, S.0.; okkebe, A.1.; Okcereke, I.E.., eds. International 
torksitilj ii Control of Crtisivi elealyvioig and C:reen Spider Mite, lImudike, 
Nigeria, 1981 . lrotceudi logs. Ni gei'li, Nrit Ioni I Root Crelo Re Search 
Inst itu ,. pp.65-71. EngI ., SuM. Fnigl . , 5 Refs. , I llus. IDept. of Crop 
Se Ience, Ciltv. if Nigeria, Anambri State, Nsukka, Nigerial 

Crissaivai . Cultivars . Root prdui tivity. Pheln'leicoccus intnlhoti. Nigeria. 

Two e-ussavai cv., Nwigoi and 601506, plinted Ili April 1980 in the University 
Farm ait Nsukka, Nigerla, were serious]',' infeteild by itr';IL'litg (PheonincCCuS 
manihoti) b I)e 1N80. Vegetrative regrowth occurred in both cv. from the 
onset of the on;i Iw! Iln Apr i 1 198I . Wlhen the crops Welre ha rvested In 
June/ily 1981 , both cv. had sat Istfatory grios tuber yields. The tubers in
6 0 5 0(i were, however, more variarible li qual ity thaO ili Nwugo. Some tubers 
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in 60506 had decomposed, some softened ('bread') while less than 60% of the 
tubers were fresh. Consequently net tuber yield was significantly lower in 
60506 than in Nwugo. (Author's summary) FOI 

0080 
19557 ,ALiuK, J. 1983. Agroecology of tile cassava lacebug. Ph.D. Thesis. 

Ithaca, N.Y., Cornell University. 152p. Enti . , Sum. Engl. , 82 Refs., 
1I1lls. 

Cassava. Vatiga manihotae. Insect biology. Ecology. Intercropping. Maize. 
Beans. Entomology. Colombia. Mexico. 

Information is given on the ecology, agroecology, and management of Vatiga 
man ihotac, Incc t-plant interaction, potential control methods, lacebug
abundance and consumer concn. ill simple aid complex communities, dispersal
of the insect , and importance of temporal and spatial scales. Regarding the 
distribut ion and Incidence of V. manihotae several methods were used to
determine the population dynamics iii the field and hat. , plant-Insect 
Interactions, insect responses to tile environmental parameters, predator
prey relations, and biogeographic distributions. The phyllogenetic affini
ty of V. manlhotae with tlhe family Tiigidae was evident in Its high repro
ductive rate and a marked response to seasonality (a characteristic of tile 
host too). Thu , impl istic general izat ions on tropical hidohgy were over
riden and tile Importance of a more detal led examination of tile habitat Is 
emphas i:ved. Some of tile suggested control strategies are: release (r
predators (Chr',sopa valida, Zelus nugax), breeding for cassava resistance,
trap cropping with wild Manihot Spp., defoliation, and cultural practices
that fiavor sinai I-!;cale cultivations. The mechanism that determines the 
increase of V. man [hoLotae III tralditional ma I ze-cassava polycnlt ures was 
studied and compared with other crops (heans-cassava, weeds-cassava, and 
cassava ill menoculto- and mii lticlonal cassava). Thill mechanism consists in 
consumer cOllc. (more il!;cts are conceitrated in less plants), explained

bY their movement through passive dispersion v the wiid, random Immii ra
tion Into 
a field, and local alucition of tie host plant. Polycultures that

do not affect loaf density iio not hav. thii: mechanilsm, while sparsie!y

planted 1ene1OCaIttlIC'S also COln Itrtate - illsect concn . on tlhe 
 reduced re
source. Other mechaniss were cxperiiuca tll1v rejected. Patterns of coluli
zation Were 
 fmnd to affect tile biology of V. maiiniliotae and cropping

systems. Di,:cersal 
 studlies with diffusion modeling and dispersion a.ualvses 
cornculde that at a local sCal e (p1 At-to-plant) , Insect movement is random 
as Well as the Immigration into new ields and from one field to another.
 
However, the dispersion within mature fields and over 
 Colombia was wide
spread and aggregated. "ilieinsect moved more fIrequentlv during the evening

when the wind and humidity were low. V. mnanihotae illstrated the Impor
tance of the temporal and spatial scales for tine Impact of dispersal.
(Summary by I.B. Trans. by L.M. ".) FOI: 
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18445 SCARDII , DI.M.B. 1982. 
 Use0 di armad lIla IIiminosa no control e do 

mandarova da mandioc,a, no municiplo de Linhares, Esplrito Santo. (Use of 
a I Ight trap to cintrol tile c;ssava horiworm, Erinivis elio, in the
municipality of Linhatres, Espirlito Santo). Cariacica-ES, Brasil, EIlpresa
Caplxaba de Pesqui sa Agropecutiria. ComunIlcado T6cnlco no. 10. 7p. Port.,

I his. IIEmpresa Capixaba de Pesquisa Agropecuaria, C. P. 125, 29.154 
Campo G;rande , Car lac ica-ES, Bras I 

Cassava. EntomoI Ern1l7 el l__.._Io. equipment . Insect (:ontrol.logy. ri Agr Ici Itural 
Blraz i I 
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A ITodel I or con;t riht 1 li 1 '- p fQil.; th1'; trap is designled to 

providOle cit;saVa growerS of tit, ,tiit of Espltrito Santo, Bra;zil, with an 
iittegr'teil control 'steitl the (Erirnv llo)... of cNSSciVcwhornworI s The 
iutti. Illtlent ,I th tr:'i Ilith, center oI it6-ha crop i I inhalres gave data 
oI l tjlie It;i ct popu'.tti(1 CUTrve , allowed pit: cit t;itcks to le avoided, and 
tiwtibl IedVliiccl th, use; oI pes;t lhides Ior its coilt roI . Ilie protect ive 
"fI i 'ics ivf tItt tr p h;i!;ctn dlitermimi d ii ;I rec: ip to 210 It in other 

t;L.ites. 'the trap t irc tal led on post; I m ;ciove i',;si ofliage.tI A list of 
iMcctv i Il rv I- i inclnd -t ,; weII 1lilantior dvIagratt ; for;, n ;I: c:.: trap 
cotl-;t rict ion. (iiic,m "I v I I ITRC. Iruls. lv Il;il i 1. M.1 .) 

01182 

19596 , IIA, P. ; : 1WI , . . .; I T.O. i cassavaZIl -II:, loS).' Control of 
mealcytig l It I 1 pit( r r1 tC i n Nigeria: probIlem , and" I 1 1)rogress 
prosp cts. lin o)kel i , ().0. i ,Ivi , T. ; lghokwe, X .C. ; Oliurnkwe, S5o. ; 
likeke, .1 . ; ok r, t. , I.F., ed s. l1 uernat iill I Workshop oil Control of 

Caissiva ,let I l , ald Creen Sp tier Nlite, li'mudi N i gerii, 1981 .ke, 
Procted iitl, ;. NiI.'r i, I, ,;itoltici Rloot Cr ops R i'LrC1e Inst itute. 
1). 17 3-17, .. SuI . i g . 1 ets. [Nat ional t Researchtig I. R.oo,C'rops 

I nist ., PI.M. B. I ll(,, I' l I ik', 'Injialt i , Imo Stat e, NI geriaI
 

Ca;l ai . Plillo -cii ol; c:cii hort. Mioltlnvcele ltis talilajoa . Itisect control. Mite 
Ctit il 1 . I ,ioli1 'ic';i- tit Ol . Pri',lators. Ni,geria . 

Mitild 'ol iVaPl't) 1 Ft4t,, i it tit-' coiti if ItO (i-iS; inea Isloi (Plenicoccus 

rmtttli1 i t hl!diegICt tiulider tt it- ( nitim ihel IL ti j oa) in Nigeria are 
dill~itisse.A lopoi it th'it asa'ivai pe ;ts and distIases itlavlit controlled if 
VaI . ir g Iow(ItI i1 thite i r ippiopt iate eCO l ogj'il tlitS; its ing recomended 
ti i.hllol is ldvlcii-di 'fhli.eicological forest, and, . ;!o c ; (raini savanialh, 

dcii veid c:i;,'llllilll)vit-wced,I!; mosit;t for prodtlict In
;it,-i thie snitililI, catissav' un 
:;iget-iicIi-,!ct. . 'ti pe ioin, ai;d o n an iiterdi;cii inav aiplproach, is in 

irr ; Idelt ;itt vhar(. for Quick, effect ive, andto if'-,' lt Zones. 
iclt:ap atswer Lt. such COIlih-sx problems ;a; the iiallu'ubuut , the green spider 
mitLe , antd CIll (anrlthiclliias ntruliot's) are tieIed . TlI ;advantages of 
col laborit iye research cllitng scient ists are ,mplasIzed . vie possible role 
of Al,-so is fItst Is ; 1)ilocont rol agent for 1. ta'ajon is discussed. 
(Autttr ' sumnt;tcr-v) -I 

00183 
19995 I'mII!, I1.I.N. 1982. BiloIgicaI studies ott Ilvperaspis inarinottani 

FIai rut. ((C.I . , CocIenellidc), a predator of the cassava meal ybug 
lltenacicu s maitlioht t-Ferr. (loi;i. , . Zeitschrift flr!.la i'seudococcidae) 

t tiulOiit- lngl 4Angewat ilti;-udttiitO 94(5):531-532. Engl . , Suit). . , Germ. , Refs. 
IDept . of ScIiicci ecliuoligv, Inst. of l;niagement- & Technology, P.1.B. 
1079, Fituig , Nig,,tri I] 

Cas;Iavt. Plit-i i'tL,; m nii hot I . Predators.Ut: l 1)et Entomology.Ii Iology. 

E Ivpcrj 2 -, cliti,|ii, wiLelV SR Nigeria, aI tCirrinig ii Is potentially 
effect l':, pr i.itio t ttm ,'alvlhit, nanthot i. Iti , C;Ist;asvi Phen,,cocctus took 
iliui: t .' i, , I( 11'.i i tic-tt ni t.o ciillip 1t e it'C lops-eaTt at 28':, passintg 
thrmigh tl, '." i %.;i!, ,i teplt~ptl], citl pupal inst;ars. ' ildLuratiotn of 

Itict ;ar-,';, ,1 lT upp , .111d puI'ip w;]; I I . 1 2 . 0, and 1).I days, rep. A II the 
I,tI i t '.O" lo'! [tf,.. 1 I t d I;I,i I vsli tith- differeit stages of the 

real'/ h'.' I H. rr cit tLw i ('tilttiiLI i t - -i::valele; I y , 1i)' 2 iletLhod. : by 
t~e!,,hu lv itli mi ,md killing tiit ;mod hv predation. Ilhevaw and 

,
mi ll ; L it -,- -A iis -, llidillgtildt- 0-racks,i - curled,i itr;is,,-s, iid tip 

-1 "V t (AllthorI" ;m l I v) 101 

W'
 



19585 UIIEI1,F.I.N. 1982. Ilyperaspis mnrmottanil, a poItentially effective
 
predator of t'hetlwacoccus iiilhot]. In Okol1, 0.0.; Inynnla, T.; lgbokwe,
 
M.C.; Odurukwe, S..; 0keke, .I.E.; Okereke, H.P., eds. International
 
Workshop mi Comtrol III Cisilv MelIvuig and (;reei ;pider IitC, I. lnnldke,
 
Nigeria, I 9i1. it. ,edltngs. Nigeiia , Natiinal Root (ri-ps Research
 
Il-Stit t .	 p. 107-I I). ingI. , Still).igI . , II lls. lept. of Sc tie
TPcum('1111111 . laml .. 11 Te chno IoVy 1071),nl!t 0 f i.t TIen L P.,IB. E'nugn ~, 
Nige rla] 

, 


'It.savil . I'l, -ll 0wUlc hot . r B I a I m t ro I . t .; tI I d tI,'ri; Iio" o cI EllOl Iogy 

Ngi t Ia. 


p itll i li1i IIf , ( i ml- ji Lt ilvpcer i talliIt'V.']; Phe ll;1t IT ;tnl 'ismarmot were 
P01tti red IIViL' I perII ! Of ' iI . L,) i L''S ti10 pot1'it l ;11 ttV of II. 

mtrPllnottaLii i i hI (.l I t I llihot I . 1i c d te-vi L i oti1 l i Iic t'tlIIII . ise o
 
sotte l p t; I I iti, i']i linii li . illiVit igat [otis I its mode
t 1il,.v mi d prii l'' 

1
'.,t,'l . ' 1 I MII vt,(il" pl'lit Ol I C 'OW I I il 1. i t ll 1 1 1 ,ilid i id tt5 wtr e observed 

to Cont rol 	 I' ii iiiit I ill , wx',5 : I lie miilticI ;in( ;ubseqttentinjury 1 
prt'dat lml. ;l o are,11-alh, (2) 	 1',t i llit P. lnniihot! usllI v Swallowed 

W1it 0 1hy the It o t , pmlLii 1lil'l1-1till dults, whtireia O)ily the lTdolnelt 
of the 1it pryl ',' o lI; ,'cd, the lieaiil 1iiid thor;ax being cot off and 
d Se;tldtd. life prl d~lt r hide itiidl etgg itiol;, cs; iii crlcks, ald tinder curled 
tip tIeite,;. (Artlir' .i illli, ,It '01 

See al;o 	 0023 0)H78 0083 0093 0095 0096 t097 0100 
0105 I73 

F0 3liu'iuos Mitet, ond their Control 

01 85 
1,76 Vl'INI.o1l,0X, 'I.A. 148.. Report (of itnVwstigiltions on the green spider
 

nilto (,IMoeo,clivI Iw j_) the tnilIug
uat and cassava (Phienacoccus 
Ilihot I) ;It t1e Insti Lute of Agricul tural keusea rct and Traiiting, 
IhoId h , Ni , r' fa. IT (ikoi ,. 0 .1; Fty inn in, T.; Igbokwe , 1.C.; Odirukwe 

.; ke', J . .; Ie, v&-;. 1011lI ol ControlIO 0k u I1.F ., Ilitertliat Workrilii'n 
i lssiavli lMIeIvi, ;hnd ;rocn Spider iite, Iniudike, Nigeria, 1981. 
I'rm igeria, fimllRmit ku ;c,'-lrc pp.4O-42.,edl F . ,N,'* Cro~ps ln1qtit(Ite, 

Fl.,S iui. Flugh., 2 Refs. 1 lIst. of Agricultural Roeorch & Training,
UlntV. ,1' 11C, P'..B '5.l)" , MIMI' PLIntationl, Ilm.-nn, Ni ,erlaj 

CilisSic . Mllton.'hI Ilu; t.iihjloii. Phellilco cus mlii ilit i . MIte co ntrol . 
Ii Io,ii c~le I I I t s tiLI((Ies . Ni1ger ia.Int re, .

1i 1lo'. f Ill "it Ithe investl ;i ;Itior!-m'uitlicted oii the greei spider miite
 
luni vchintvI I tis L;Iili ;I) aiil thei lisrvlItV;1 Mti Vlt (Ilteni cOeCus maninhoti ) at
f
 

the eln;tiute iof ,\tricul u ral Research niti 'l'raining, Ihadoti , Nigeria, is 
Sioven,Ilnvel;Lig:it till! 'e e Citlltied oit till ht' seasoailt i elid i the grell
spider mite p,,ll:pit ion ,itd Its rilit ionship with weaitii flctlirs, effects 
If ll i lg t i 'l', ield of col;it'ui -ittaicked by green spi d, r iites,(inlthe 
ch li';l ciuit t ILi mi ile ;Ispi('t s tilehiologlJc t .Ill ;, ll of Cilltrol Fulture 
pllts; It tilie l ;titut reguirdlin' pests orl ;il;;odiscussed. (l"xtralcted from 

I,0517 il.R:;\i nli, F.N. : IIS;UIRRA, N.M. 1981. Season l a bundaince of red 
ejiidhr Iit' 	suoi Its predlIltors Selected 4 Annalson casSiV,' acessions. of 
Trop icai I ',;es:rc 3( ): 199-205. Engl . , Sum. EngI . , 4 Ref I Ils. 
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I Dept. o P1lant Protect ion, Vi saya State College of Agriculture, 
iavbti v , Ixvtc 71 -7, 'hll IIpp nesI 

(Ca ;iv;i '.v[t r IIvehUi kaitzawa I, irecdato rs CuiIt Ivars. Resistance. 
I'li I ipp ius. 

Ih !,,t;,,I'; c i, I 1l1 cd;l Itice oIL the cassava red sp icer mi te (Tet ra vcitus 
k;cII I;,' i eetl it pi l;I tcrt ; i Ii;pr ayod c;lSsnvua pl;tI ti t tIe VIsay asag_;, 
S "lt ,it , licr, PhiIlippines:, i'I- elcrted. The possible effect 
,,f pll , I i:ll C' llvi I"c1) 1: ' 1 t. I il l I t LIII os il I ; " t p1o1)1 I at iLi and tile 

a,1'prcc ri - tcI :' ic pt ll Ica'ii;I',;I ltc IVIcid o'L cr temitocIilage during tie 
Sitical , , oi ilh,- p latit wer,, itlio:id. Ii ;iI unspra0yed cassava 

pl lt i lp, ti -,1 -o.,;i r, d op ider nite popeltit ion fluctuated in lesser 
tIio tltIldit t-!( ' iA,; Acct'-!;;i 8, slid hall (;oldenin iltc i Laiit n- 12, 46 ir 
'I'eI cu,--, oid I I itlc, ; l i on,-; 15), ii, ald 18. Irrespective of tile 

ill; it" I, , p 1l t i o o1 il hip til it spider ci ite occurrie during 
w li II I I I i dli up tic1' -vi period Coveroed, were trom Dec. 

l; ,, .%, l I 'J ,cci , c111i 'opt . 19 19, ;ilid ill 'iv, litlie, and July 1980.- I, I 
I1 ct I Wt 1 ' tlIl11 Iii l rfa I , ei ed to li t e 

i.,:1. irp,rippl'it ;1d PH id not sholw ;liiver!;e effvct ion spider mite 
;,:I; I other 	 I reduce 

I. u.III t it l. PI't'Icc l -uii iii'ic't!t iili i; cccciiel lid aod ,t;ilphyl h id beetles, 

cev i',I!V i i( I I%, 'Ind thrip!; (in decreaoiiig trde r If alIiildatce) and 

p I I!,, p t -,:oi id itc, I luctutl d Ill popriLit io density only slightly 
'W d! 'cdi ui 1cle, dcl ip l te the p Ls nceIW 01 h igh nil te po pu la tion.l. h1 

atr t ,):-c ltt Ii, r:; cCoulII have li I ped a ISo in reducing mite 
p''q cl c' ci c1 cI i.1tit ccliitlic . It Ic; s ii pested that I eId plinnting should be 
liiltI "I, h tIlhit ! It, cri t ical st;i g of growthi 111 ct ivi (3-5 iso. after 

plot 	iilii wi II (t o i [Ic li i thie popuI;it jici i1ieak'; of the cassava red 
i i:. Ic I t v itId !; ,gil liacnIit 10; S ill tiier yielc . (Author's sullary) 

11087 
195 ill ElTl.,IPI, T.i. ; ')[)cil II, .I .A. 198' . iunct lio re p1 ose of Ambl seius 

Il i It; (At, c iia 'I Ioc Ie[dacc) t Cc 1iI p rey dc'; ity. OkolI,inc roiLP; in 
. ic.I tilli;I , 'I.; I jlhikwe , X. C.; Odurukw e, S.).,; (oekc , I. .; Okereke, 

Ii I . cl. c-rli t i ooll -I'orkihop ci iControl of Cassava Mealybrig and 
;rvti .;p ideINr 1 tI , i'iiilllu-(e, N igeria , 181 . Proceediings. Nigeria, 

Nat Iociil IPiot Crq-c P';ec'iirrch l ;lti;t itte. 11p1.I I 1-1 17. Cngl . , Sim. Eng] . , 
1 PctI ;., I1 cw . ?Nat h c Il Root Crop Research Itlst., I'. .iB. 1006, 
l'muiiiko, 'luaiil, Iic it -ie Nl erial 

Ccic;ccivai. (~L) ici''cli'; ;c,,oyp\' -l. o nyciiiv'Ihicl' tani jca. Predators. I 'i,loigical 
Contrl t. I ..N1101 cc ic-1 cl 'I 

Ambl, , i- fui i i ph -ce 1(t1;udmitce, ws foind preying on hoth the red 
sphIr illite, 1 i2jcnv,'u ,'co dliii til t'grOen Spdir mite, i'ioncinv'chel hIls 
t;1lc cili. A. c-i;t i ' CI iutI I ') , Irl;ire, tio phl, Iid adults of the preys. 
Ilic w;oLc it' , ilni 1icdr ,ii lert--tic ' in the rot( o f conisiiliptlon of tile 

pivtopl laF uu 1llitei;. IIhi, itncti.cii il iespolwt ;e of Ai. fristiS to increasing prey 
dcc i-cltv Wd:l I,,tc l iiidin Ait c, I,,v'icc Il pr0 densities;: I0, 210, 30, 40, and 
")0 idult!, .,I I . goi ;!:' i i Thic dil It prey consmc ption of mated A. fustis. 

.i ;Ind It clth'1ica iill c-i' lr1L gr,,idull nIItit i tl 'IIsItv reached 310 and 
th.ralti.- dh clill 1d further ' prey Thus optimumwith inci :me it) diisity. the 
jrIcv d i;i' i .i',; ill/dc'. '.lthOl li1h the 1ic. tit c'i,'!c laid at tile ioptimuTTI prey 

n ii S wI '- llc rIc';1 %Iv 1hl i', tiii ci wa; ill[t !h gnii ','lntIy hi gher than tile 
1 i. f 'I laid ito-lci l't'v de';it ics. (Author ' s ;iu,,arv) :03 

P1088 

IIf,/ NYI IPA z .M. 148. hotion'VichelhI ls Lana oa ( ender) Iai Icat Iis and 
;lpprlct'c h to ic'I :citigIp'lll'cit . Itn (lkol 1, (..; Enyinn a, T'.; Ighokwe, .C. 



Oditrukwe , S.O.; Okuke, J.E.; Okereke, II. E. , eds. I nternationaI Workshop 
oil Control oI Cas.;ava Mealyhug ;fid (;reen Spider Mite, Uudike, Nigeria, 
'1Sl. Proceedings. Nigeria, Nat ional Root Crops Research Institute. 

4 pp. 7-64. I'ngI . , Slim. igI ., 32 Res. I internat iooal Service for 

Nait i uli I Agr icil tura I Resea rch , 11.0. lBx 93375, 2509A, , 'File hlague, 
the Nethe r 1 an;) 

ite Insecticides. 
control . P'edator-. Nilieria. 
Cassav . lonorivche [Is MyIte;. control. 	 Bi(logical 

Twety-itght r;]ianvi II;pc c ces isseclited wi tI cassa'.va ore discussed and 
the Ir ;IILte Irnatt- litmi t plan1,11S ; i ted. HMlon vche IIlu ; tit'naj o i s re'og;n iz,(! a s 

the most (Ite;I r t iVe . !t'he eX i stene i the various tetrativchid; as5 pest!; of 
CaqSlVa land the iI; 'lea; lg, ijlli r taiice of cassava 05 N t 'id Cl'op ill develop-
Ilg countries It'llect ia potent ial daligti through new pest intrioduictions or 
iiicreastid vcTumuic stills if IllI t v's ;I; c, I ;s vl pets . Str ilt SallIutat iol 

during t' iifL r of pIl t material i uidvocated. Since i t:; lilt rduct ito ii 

Air Ica, Md. t'lt I spri'ad l;;t where was ;i llyi; has fronm AIrica it f ii 
recordel in Ig,iida ii 1'7!, to Centra I aid West AfrfC;i . Var. di i e ences, 
cIi imate, and weather and ;oi I conldit il1S affc t the severity f damage. 
Tiere is a iostiiici/t'leranc l;Ictor ill semi Var. CeIIt e2la;!1vaOf divateii 

and wi lI I(Ialii'hot spec is. Agronoimic ;ctor's that liliiinlliae illiestLt ion and 
damage are Ire;el ildicate; that illatlv pledators feedrlesenlt2. knowledge 

on thI I i li'erent sta,;es il f . tana joi. The I ist , tLi r I,;tattus, and 

prey/ it relationl:hlp are di;cussed. ril;pects (if chemnical, biolo'gical, 
aini it"gr.ited cont rle aire rev fewed . Ani iit egrat ec IaineIc t system 

i 1 rr rporat 1jg res i stallt , quliick-llail ilig cassava vir. , sill table agrloomic 

tactors, and the use if selected hut effect iVCe biological control agelts in 
it we I I Integrated formula is proposed for tile control of the green cassava 
mite. (Author's summary) 5-03 

0089 
19572 PlII,IAI , K.5.; PAI.i.NISWAMI , M.S. 1982. Assessment of loss in yield 

due to spider mites daiuige on cassava In India. Inii Okol i, 0.0.; 
Fny innl, T.; Igbokwe, M.C. ; Odurukwe, S.i.; Okeke, 1.F.; Okereke, 11.E., 
eds. Ilntiernat iona I Workshop on Cot trol of Cissavi Mealybug and (Green 
Spider Mite, lmudike,Nigeria, 1981. Proceedings. Nigeria, National Root 
Crops Iesearch last It( e. liP.2 

8 
-3 . 1I- ., Suill. Engl . , 5 Refs. [Central 

Tuher Crops Research Inst., 'rivaidrui j5I17, Keral1a, India 

Ca,;sava. ltet ranvchus orIenot; is. 01 Igo !veus S bila reiisIs. Tetrivchus 
c iiiiaiiarilltls. l'[etran cli h S VO('I lil olicus . Prodl ct ivi ty. (ul t ivars. Ini . 

leti Ild ;t idieS Of c;Iss;l'vi vled loss chic to tile spie "rfil to ; (ll igolIlVcIls 
6ililrelsi , ltet ralchus le ito is, t-i rlclliiS e ininaluiurinns, and T. 

Il- IcIleds I ,j1l;) i niIndia ;i rt d t, crilled. Tli , ;tudil w coiild ici i 2a s re e d during 
plant ing teosi,; !, Vr I111' l i 1 fed C l it OilS, t COI lOll ylor With 

cult Viited vr. (11-2 04, 11-1087, ad M alavil 14). F:, pt 1. result; slowed that 
tin' '.'i l o; 11u to thi spiil it,r ites raniged from 17.82 to 33.11/,. 

Ther iore, thlic; ri tivs ir cns idered is plitelt l 1 ptL; of ca;ssava and 

their clnt ril will give cihanced eLiCofl ci vield. (A thut '; ,;mlloitarv) F013 

See also 	 00218 0060, 0062 0065 0060 0067 0(l0i) 0074 
0177 0078 0082 0093 0095 0090 i0097 
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COO GENETI(:S ANi PIIANT BIFEHiNi; 

red 1r _ C0 I tI 10s1. ; iL1,.1o1125 ti 11 ottes , tlL t 

lflos tt<l~:Ti I NI tNACDINAI. A 1'R11 1981.IIF A ;I'll'i 1(CAl lesarrollo te 
r 

P ograllll ti e Yuca.
p II.;i;l: 11(V2121 lil lc lt ) II I 

____,___AI Fi' int rS1?1.ii,(hul4I a *pp.1l Ii i i llI. ll1 i. l' pini.. l l us IttlAox. 

I ;IiF'l !;;oI ~ pro)'i},lll!; . /I; ;11. I L % ' . . [titrI o)iTGO'l'I (:ill VI ' Adapl Solc- L of) .
 . 


Po Il i ... It l t I, I ( ,It Il lil it t . Icon ilt e . Il . Ilio. mites. 
X(antIto1 i-i t,,i.i m i h t i.I:S i i in i sla. t et 
'lP.l1( th ill. ntcd . C;" rl il:ti ,It.[o tp;. I -ave".tC o t i ti -it. 

wt1 Islh lt tcoIllina. IIrVesU dL . 

Il l 1 i I ,in , ii tI'dI (t) I I ittI o I !!.1,11)s i ( 11tt all a 1t II,a I 

111 rtuI l !,l ho Ill ," I.:ll] It lI ll I i l litL Ii t, I' , I l it ll(' iL( 11; 2 ; is vsIts,fIl 
; i( ,jI;Ifi 11r, I2 t(I t itl n ll pput I' tn illt f (1(1, !;" of 2 Co11 Im f 
(M d hI t.I11)(]o!, VI I I t-illlp/ 

t,. i I-lIh t Ill 
l I Fll ;vca i i I'IA71, i., I rt:: IIIil:p- n I i vstiiT Cari "lli ( (Ir e ta I e!:) ,t120 in; tI I( til r ltigel s1tpl i (t o.i l( ii ii;|PI I)IifI ll(f,( I 1,I pI Ii lI I rhI I , l(r % o f. (' , l t I t {v:-; I, I' !; I I!I'7 c I (I -, I I :: h ,; Ii f F lt j it 

I , ]a clll I s (IOw,i 11 I ti ;v I i ;.I(,11i'l1 it ('l II I l itre ii( . jits . 
N] ; ]IIW I It' lItV Ill ;1('( ;io l!; It1 1 ; -t (lI '' W Jl 
 ghIg v'! Inct' to' alilv g ivell I sca e 

Ppest'}; % w I 1'erl'(IIT , o f tacce !; i oll , havlig comlb I rid I i01h r'el~s ta(ic'
%",I''V 1 

I 1 l l c;-Is s- t ' ]Ind F 
 Itll cl fj %i'VIIICe li~ll I l Im tLC l l't )llf~t;dijl)t,;I (-TI 0 1 ; 

i \ -tl I!,l I c(' i i l : I' (iil1Ill('h1!?-V/llrI l1)111 it t , (;'ctc It o ] ItI\r bcin}, l ealch 
X 0 t il 1 !, ;.1t11. 

, 
a-lid Ior cd;tp oc IIIa t Ic zone Studie IL. (, Oi 


ill 1 tll)1'(%,Illt
i -th1, 1(1! 1l Iv t IoI' 1 i Ic fc V 11it'la r tiV'llL i
I't'] tIl .(- :I I' llO 

w i t It I II I 1l'117,1;1tv11P lirl12ili I.~ i : 111,f r I h'ila L 2It( !0 1iI it o1.ll, i a (re I.itillriIui ra In( . o fiwli I. , I'niig c a e 'tli .cc sit o nsI'llj llI %',iI' 11) 1 i ('h llllt'd )A 41; i ll i 01 tiI 'I V t ,ll"I It tie lI't1i O1 l i- i( il11e 
4;c,I-x.tiure,; I of- t andtie [ l and r v u'Vi I I;p tie I I (I II eltcte'd t~if Iw l'~i-,, I I( l iv c I ; a r1" i t tonso I I 1 1 1) IT C.llptI L l~J Sutlii" iv I TranIs,; 

bv~ tl ~ ~ m IH!) 

184 70 c ;I(I':T!oI II;ACI F I, 'b'{ 

varlI- t~I. (%';Il c-i I/llllinprVclmein [Ii 


I(,:,\1.1) (IIC IRO IC(AI,. 1481. Me ioralniento 
• Pro'lgramal. de Ytlc-a. I ifO rite

Anugil 181. C'alf, Co(lombl~lia. pp. 14-17.!. Span., Illus. ICIAT, Apartado 
n'tlI (,,1 67 1 1 , (';11 1, Co,I mlb l I 

A,\l;,i IFl!lll
 

XIll h1 q~ll[lI;I I I h Iot Is .to I Igihil l Irh inI 1 oht: ic o Ia . P St i I11Cn(,t.S 'IIIpIt lIll;I 0 , 01ogy.
 
Ctit1-i1l ; ;. 1)1-",' I ' t I. I' L I[ I lt ' I,'at l Itt . I F N
, ( li .1Llrto.Co lIonibI . 

1 l 

1f-])tlIfl l 1 VI':I t i ' M I I Iiil!tII I I t i Oll I'llut illtlt'l t ttic, ICA (IlistJi (Ilf';t' 11'( 

tlt oi Co I ( \o,%tlr i'IIl,)-(:.;I ' itli I , pl, u " Vi 1)i;i cind Lilt ICA-( I A' -CaI- I mlagiua sta t ions 
C I At Pali lc~ e Ieand ;it - iI i, r.n i i 'e ,rlC>'lit; 1tIt iVC' ! I I 'S, I-eS1) ., ({ I( ) Iow

fInIflilt LV 11h111 im: iIth1 il!dI UlTi to 
 hit ,,h ci't lit,, fi(llIs 111 ho~t, low]l;ful
 
LI,rop I c , pih('c'inl c ;.
fel',~ : it" ln, I ) , ( .)) I w- I " mcd' [filn- InpuIIIL t vchn11 olf,y W Ith1 
.. x ltr eme Iv I ~wI ( It i I i t oiI, !,' 1 Lh t -1n 1i'lca 1 !;oivoinlls ( cdhiflil l I i ]]t Ic Zonle
 
I])I; Ilild 1 0 l,w-i u
1 I 111,1t1,L 1 1Illl -h 
;I I. I c ' . w 

w ith h1 , t i I I t',' ;oII ; i \the lictd1Ilm 
t p (!iphocI i m,,ti( i' If) . Iit Zo I it, l eI ( ll tbe 

IuIpwanrI t t 'nil 

{ V , %l hv ' i ia Steady 
in -l'ot~ -.-i,cI i i oI i l 7 , W Itth cI' UiL'iL;Iv. y','I 0' (Is 11f !#i t /hII
 

,ind lrl;Ix. v, , l! ,i 1,!0 L/h,1 1tI tt1 i ; , DX .
Tro r "!llt 111 11l ;,ill(. I , ;V . VyieL ' S; Of 
',Ilt /11.1 with mil~l 1' Ic , lil DMI ;lit ,e11 ;) o ht 1illed. Il[ ollt I I, F

1
I lonv, have~I 
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already outy ie dd loi'i I cv. main I y, oilu Lo improved re;istance to Miiii and 
Oiipere Iongat ion di s;i';iae (Splace lo nlaman Ilot i cola) . Adv;ices I yi 1 id 
;tab I I t v We A ni I v.d on the kin i :;iof spit) tIili i t% (nlcro and 

inicros p;it IliI) , sy s; ;tnl 1 t''l' ;tili (over I tel I Itv llvel.I inld over Iall 
rt Ii l ' ; t r ra I ;tabi iI go (l IiII -v e . gn r(li I inttthe l"O fipo nil'tyhr'std ~ ItlV't' to I;Bl clad t I~ l'l eIongai Ionl ( ,d (,l , quaIIItI )lit l I~inp, 
s;takes, dl 'l'lI';it in (of cV. , 1td IIrifOi'CsU 1ii IitC OI' s) . Aopects I't';t uld to 
ClontliICA i v viii d 'i,.'.. (I II e li 1 y d: Iot , t MI hlitel t ill et i qil ll 1 it v, 

)i -ontent , hliivtst . C I.AT' ; :pac ity forroot pe r-iII1h , iC: itil CeISUo 

produc't ion anlld di ;t I i lit t olf 110 
 1 Id Z;Ccd; hl ; liii I '-Od;,tIC 1 ,ii000 ,'e;u itre 
Us.ed ,i'cIl "C,1 ill tin' nie ,'t io p- ';; Ind ;ipprn.. ;i t inh, "' 'If),M00) SClN,; 
i re ;Amit to Co ;lIiol t itlg Ilit! o inI pIll-rilm;. (Sil 1,l I rv hv i)lI1 VC . FrTI s. by 

1,M. F.) GOIi 

009.1 
11)5 4 c11vI 11t2 or,,de na lc;1 (11, ;t estudo dlasV,.S, 1,.,I. mn o I;Io - in a r iA1) 

lri Ilcoe (itIlI iT' ll I 1fi C 1 ii ili i (AiOnce;.lotilinii ot del iippll ed to i lc 
1;[:Ldv of ielliitvl, i c iit inte'lo t ionli). "i e t . Piit; icp lb l-'-sp

I I,, Iii ie iifr . il Fso e ti o 1 I-t A mod I-z gtit Yp e i i r Ilo: da It Iverst , a ir de 
de SIoI I A. 1 1 7ll . Po t . , l;tii.or t . , 1 n1i. , 4'7 Pi' t . 

C'aMssava . C e:utit: 1 . ;iL tIC t IiCt Il'ia IAY, ;i;. trI''i . I Ilhi iPlainti ii roduc I tIVNty.I*"o logy. C;emotv;lw ,. (:(Io lmb ia . 

'Ilie a~lll Is " (I1A ,p-not ,'pe-,-- t I ni( !( : t t tltt'tr;l ict n wat; ha;,s c l ii nonll llI ie r 

PelicoIwh Ih1 !; idi .1t i LItri \'it% , l i il 11.(" o i isro Aimn s-;ilIp ';ium;it. 
unll(hlF trt e al!; lltllpt itoll th;i17 t tiiL' 4'im i r-0 1Pl -L~(.' lic li I t i p It;It ively oilI',-'tLtypes . 11;11 LNa;t hemtlI t tdetimt oil-; provfiled t he hiis;is for rI ' f it g s;o!it.-VI 

I i I ] /t I I i ai pI ir-;; t 1ve ionl
, ll l 1 1 Ip aict of Lilt- tiII rmimvii'lL all(] "gel'l tvl pes 

(111 o)tI+. plant bl eed i, -I;per I . EX 1L . :.'Il'eI(I& tn o f 5oybellWl eAt ,'1 m 1,Ca' s;W I i ll I ;:l" , and O11111 hellll ( :%,ll wel' almI e tz (It. I C I lin hetl. I v o e t 
iI ', I(;[r I- node Ia1p1 1l;b Ity 1 the 11n0t) n t 0 1 0110otyie-eliv irolltllt Iinteract Ion 

s lti c . I.'o"A ovbm :w,1 (" {1 se}1ili anld Wheat[ I resil I t s; showed that{ thel
 

mhuI! 1i i vu I 1Im
,L V[- rodue :i 1;tr Lo tilI l-Iinear il e ].I F" l Iil; Ii z, - iI Id c om oitl 
1,C.-It 11;At i A, t 1e, AtoillIi 11ear lo d e I :it t u ( bl'[tLLr hll I1 I lIP I inle;itr ModelI ; for 
oIpaIque mI i;*zu, t rTI;II l AI e' +

II Z Commo lll noll llode, aind h b vl ILiIt a , t lit I I Ilea. r I I 

a '('()tOTIt C 1o ' I. 8 :.id 0 '.i 'AI , . il€ 0 .]I, ol t he i lit 'l-;II't IOnl stllll Of sN I I es! re sp . 
, 


]'hl o d It(]~L r'll l lm1t~ t 1t) 1 o) 
 ;i l-i mI c Hei, Itl - W s Ilv ;!: o f I i A' il tL 1-1;111 t t
 
A,Lhe I- i, ;Is4 IaI" ,IA; t he powe 'r o I A i t lit ;q ' ColWVt ' I1'tl I. TheI p;11l it'Ilt il lt (I- Lilt'
 
r,-sqidwil s il ru!; thet
ofH ;qiu of nlollilit-.tl mo/(de'l in l vsll'rEIIilnf 1ti. s;iruil rll'[

" I o.;l i ot; i ret:;)pC, w. 11 ul {ot ~li,( 11t v.'pet- I roIfill i n
k 

1 L 1-.'IC- t (Ili1, W Sst Iga t ed 11 A,itlV 'e 1.lh um t~ ~ witL AtII 
iln Owti I I t.uar mlode, I and tI so; ''tw h pnrirt Itf Lt' t t i , m :IIII 1 ;qua sl' 

IUIl I'vS; wiltS -ull W thL ;i t due t1tL-It'ittI:Lioll 
e c ot (lli 


L Iha t i dlue o wt - t't
, t ]I I- I~'r I llon of t III' C'V. Me it [IS be t C'n ll o(;it[ lll . Sulch
 

CO)I~ii I"I son1 sho0wed 
 110 11pp;I Ant t d tffv l'l'lCv'y b tt ee I Lt[:le s 1:;1t I st i c.; I or 
IIllua'iL I"i lI1 fi (I I L;[iliw u Ile L:we nIi o(';)t I or,! filt ;1g I owe~t 1';i t I nil!; s till] i "s . 

(Al[:h(rI's ;; t mm;izy 1I-;, 

IIRII:S,'.. A,\ 

ITESOUJISA I.l M'ANDtOCA 1. 


18975 E.,%I BIAS 11I I I tI'ES(QU I SA A\CR0 ITFCVAR I A. C I "'IiR) :4AC 1ON A1, Il)'E 
I"IlIC I.TTlA 19791). n SiIv a 

propgram) . Iit; Re, ILCdi Io t .cilIo ;mil do+ CentrI-( N, -'Ior lI d(eI
IPequL ISd de t lr it-t1111t-ura 11177 Crutz Altmii;-IA, 

1T*E . P roje t I mmlIo c; I. ( Ci 

Fruttiw i (Lv, Bh':s il. 
pp.:10-5h,. Port. , I I I11s. 

ca,;I; Va. (C.lY.sava I F og 'I';tITIs.o Plk int h I I 1 nfll . ';I'Ilipll 1 P Ah , F "It 1)pI'o lloC I I v , 
Dlry iiiiit t er,. Tit 1ee , ; lx vt, s . S ttv11; . Cuf tAI 1n.g; (:utI t 1\,,tr1:; . Svl']e t Ion , S ltarch 
Conl[t-o t . (;erllaI t loll. Il' lp;,Ig;jt foll. l I 1L. ra I]s;., MplT X Ho llv(:h' III uI 
t ;IIA ' ;I . PI 'da[- o rs. 1; ,,o ))I c.l-; I - IL AII , r I im l ; I lIIo. 1.;,ed inAir .Perb, i de!1 . 
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r lenn ipsii. Spcehiolnia niiliotlcola.[Iat-Fw:,.na!;iatiihIlotI s. Cer os[or,; i 
I -~ - lice. llra:i . 

1,1e,;IIt !; of reset It II (,in ;I'SSa'.'l illired ouLt dnring lq7,-7i at tileCentro 

it;,'1 ie P litkiI a Mandioca v Irutieultura, in Cruz das Almas, BA, 
n de 

ll giiiii,. Ctrtic breed ing is otrlOnted townlrd improving cassavai 

lil, t lvi v ill Braitii. Bot iicail a d ai.riiomic characteristics of 288 cv.
 

wt Ie Il, tre.li IIrol yie Ids leing between
 
1t the g_riillI,;ISTI ba -; as.'ea; 

t/hi. Ailr:t tie-;e , cv. -;ilciiig inoire thlii O t/hli were 
.07-lt.o1 oi cl

( 
L Ij i 1M-11 tIC VtC 1'tSIt ;MC Lt [(1 1CteCr IOf;iS

10'#1tI 'td Alldt C'I :;Is Wee 

i I ug, wo - llIliit p .it i rowt h illill IOlprilt S taiSges ,itd soML 
I-Ivl; 


iliiir,tht li lowing ;i;pects
JL:" li t'l;epril ltlen.;u- ItI pictif; I' lIL't l D !. Alld tlo CleI IC I colinpoSit ion of<Aiudied: .i cullli i ell ofVi,-r, Llw. o 

t \', .- V\ Il rapid i)p ii 'igt loll ti-tilIld;, tIml,t.IleCt Of growth
di!fti-relit 


i,: tootilmn i
t 

Olng strilts, induction of flower'ing, influence of 
l
 

- l I "lt t ii ; ;lld lit..oi brilllhwl (11l pilitit lie It i it l eid canopy 

i, l iCt I Wasl 
tlii siu; 

it tl - tS Flillt dLeveli,Iic!1iit lo aatltyzed on 

tie bao it ,i [)i ;ccui tn itIion ani t ill f Fieiiue t plint lot)ii tY on tile 
rit iOn we re t'oniducted 

lollill, 


tfit-l to.- ill t(li 'CIl' t F.pptv. n pllint lnut 

lit uiui (N P, ind K, anditI(Iliing: lIvil; and ,.vll I erti lic i ippi 

lletle1 ,ll(11 i; CO, S, ;il IlicIn itlut r llts ) ; o I oI Moiiiiotl clieI I lscoutit 

anId Fr Iinv is elII. THiett-ii ttilulCitilttt5 

hluiclol,,ic~ll iontr,,1 <if F'. lo iith Iaeilis thuringiens;is was asse-sed andloutrtIi,'c li4 li1 T 


-t vr sp. /nd Telenomus sp.) were observed. The toxicity1p;it.I !; FImTl ihinrIc 
d till!t lt lFicidc; during virious stiges of tie growth cycle and thet 

, Ittic F1l1), ioil of weed cotlpet it Oll WWil; determintied. l i IsFitance to 

vicosae
:%,Ill/-loilllllilllilit i , Cercosporidiot illillnji s ii, and Cercosporas 


Wal ; V%1lPiiId liiL' i lent of platit denstity. on crop yield was studied. 

(StITIrr 'b I ()TC irans.by I..M . F.) GIl 
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19991 ;AIND R., G;.A. 1982. Caracterizaci6n morfol6gica de gerioplasma de 

(Morpho logical characterization of 

. 1lng . Zapopan , li11sco, Iniversidad de
ylc;t anhot esculenta C rant: . 

cassava geriup I astit) Tes i . Agr 


Refs . , I lus.
 ;uadaiiar,'t, 8 1p. Span., Sum. Span. , 32 

leaves. Stems. Roots. AgronomicCassava . t;ermp I a f. PI lnt atia tomn, 


charcter.. CILtiVill'S. MexIco.
 

was assessed and outstandingThie c;tt stil grll;p Il; exist I i in Mexico" 


similar c aracteristics grouped.
c0iileCtlOt ; itr idelntiiF ild and tho;u with 


Itn 1980F tih- F57 ';is;ivaI coIleCtiot; *!16 national 
 cv. ii d 41 exotic cv.) 

IIl thIl-I'vrtlp itn bank i) tie Ctn po Agricola Expt I. Cotaxt Ila 
xis;int 

pt1 ut i ou this ct;Fit ]. field. These were eviltated comsider-I CAF' Ii ) w,l 


ivtp ilt ,hoI l gci tti l agronom ciu- cha riic t iSt ins. TIe i nforniati i wis
 

es if nuttmeric taxonony,
tinl,F ;ud throli'Il a tollllii(i-litr iind techniqu 


1t,ii, e cotIll it Orri f
m --ullt lie elitilt COtefficitit (re=l-r) . Results 

F i cIdi l ,t it FI,( u t ti v to u weri cviilui t l w ict ithe fol lowingI FC -titil; 
lir;n istinn;' F . OitiF tie t I i l iti t-tligr Ioiomic 'tic-.c and 

,etrct t,' i Oi b i 
iF iF,l~i- it iltI i Yai Ii i1, .vt Silt ,t t Mhirill, Bltutch of ews, n mbre 11-56-1 

- - 1
 
Ft;-F --i-, SC-44"-C',l 5 i 0 - , >l,-?'i, .IN-05, 11I.X-VI, }IN-52, XN-93,
 

,illtt0 1h llb l. I" e ll
l Iht ( I icgtt1 11 IIV l11!Mt'1iC tiIXOIl~oT'IV It," lIl' tIle t'011lple~n t of 

iuillalitv groupedt1C t( I -It l itll I t- f i iPt (tC) at a Ievel I f 0.6 3 di 
I Id in1 tie f ici d,,t, i11 .') W1,I I-,h, i Il gin i t , wh h 1i ,i; er IIthI , f' lottL u v groum ped the, itteri,i: ! tto cl!; ;iI ic'ition itL i If vel ot O.1d{)dkin ilarit 

,i1i!;illi , 7 1,iolpip 1 ,, o l IIw 1,I;i!4 ' t ltii atI; I t ;]!;!;i it ;itit In , tile d i.strit e r0 


hulitio ull tht i'l-i of ItI ti ,-xt!;tiIIl" Ill t exitt their posih le-t:, ; '.';I tl 

, (.1 ii liot i -t'lll idertii tlite r Ilat iotwllp withi exoticIlli iut Viltl llaid, 

1'r'; ir,. TZ Ill!;.hY ., i Icoiill;I e, L 0 10 111h 

." 6 
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1)214 HAHN, S.K. 1983. Can.sava research to overotme the constraints to 

production and u;e in Africa. In Du lange, F. ; Ahltw l laI, R. , eds. 
Cassava Toxiti ty and Thyro id: Research and Publi Ic Health issues , ittawa 
Canada, 1l182. 1Iroceed Ings of I .workshop. ot tawa, I nternlt il I 

9
leve lopi nttit Resoitr(h Cent re. IlDC-2Jie . pp. 3- 102. EngI ., 20 Refs., 

Ill n. [IITA, Ovo Koad, P.M. B. 5120, 1badan, Nigc r i 

Cassava . CP!;i va 1)rog riris;. Renoatrl ('aniava Ali ican mona c v irile 
Nil tl II~ t n sIlih i t i i; . hl llu; Pll Ill Iti . MOllo v(thtti 1 I ts t l aI i .III I tMCiCC 

Netnltttlon(. Ilstuet coltrol. >11to cott+il lli eoHie con(1tol. 'eedilo. Plant 
breedin lieC onttent. Coinilde, .oiv i;. Protein content. hetl, IfXItt Ion. 

Niger ia. 

Casava,;, a; ntpl 1e food c:rop fli Africa, provide!; tore than 5 ' of tie 
caloric requII i rmn t lor oiver .'00 i I I iol illhbn it at n . h s,;p t I it ; 

importance V i St 'ICro 00 liti traini V (I11e to dinin.onU5; ouch as CAMD), iBil;, 
aIni alithrircn(,!;o ((o) ltut riclini -;pp. ) , ,'ind 1lit;eCt pcnt; nlsch an; ralVa 

Inea Iyhat, I Plittmcc i; intihot i ) , l-reen spIduy Ii t e (M inionvche II its 
La oj) psi (loon cotr t np. (IIher contrILIutorygin loporn I ) . 

L'otII;nt ta hit i IT ILudV too0t -: n t I I vlIa t ( fI e ; I oi T ipI, tIco ,n i t a and M . 

jy it c it) .tid weede( CT t it on, hot 1 ,f Whic(h citlt Id lie reduced tltrottltih 

I inl)pIved c I t( 1 Ii r,Ict iccS. 1I1 ti',IS' :11d V o t o htnoct cotItLri 
arlic 1-v - ritrh i. ," thritigI rc!;ittilt vat. anid ptart lv thlough 6iolglicnl 

co t olh. A 1ridv c litie -to i nt,;tit tii titt'i io i lttig iTclo tile relt'tl 
Sp C I lW l it o hiavC 1)lon 1 i(tt1t I I"itid. C',niS (1tiV i t IItt ;I I a r C iii1ttt t1 (it0 

cv.Ittid oi(,t itt II I ttiberolt; rtootSlit tn levesn, which Is redoi:od hv tel ls 
I;lobr-iotetn;in,- prco ni i pIroheitt1-n. Ihese aro ,oconmpl I I shd Iol lowi ll i 
tra i IntlI I eotlMh , e;Ich oI whi(it r d I; I e ellL ,toItInt i f c villtide.(tIo 

Root 1troces; itt) ng i-otiih - i , rtre s ti i l igli cyVit itIe lveL i1 t 1ittntctI-;fuI 111 

leauf prcottci ;ill-nl tI... - til' t'tltidto ri-intin rei;i i
cd;, Whe- cOtteutt o ,iv 
The I titurI it tia I I n t) titto nf Tropici Agi- icuI titr I (11 'A) , IiA) 

NIgeI-ia , la! Ii(I rtakel brieed ing for low cvanitId ;ittc 1)7 thrtIitlgh 
contlnt toitu -ecioibit)tt olttn titi o ittb.tn l d oi l tile p IC t l Ilei tit.0*tleet u 
low cyanide Vilr, genteral ly had it potorer performnce tLhill high cv;Ilide Vi1-. 

However, relat ivly high-l eldingI o lw c; itiede vat., resist.tit to CAMIi ind 
CBiI, have been produced. (Sumary by I.R.) i1Il 

18l/,fi HERSlE:.Y, C.II. 1982 . ,.ejoratini to de Ia ytci;i p;lr't adaptnc ii(n en 

cilitlIc i no de es t ros: lnItrs]t tie uttidoIogii,. ing fito I uItta im (Ireed 

cdiita;tvil for :Id 1LptiLtioit to st ress coa(I t iOti: deve l -,pment of a 
tethodoloi'.). (:a II, tiO Im la, lnt to I ternac itat I d1e Ag i ct tutrat 

Tropical. ,O,,ie S e tinrlos Itte-in 5L -15-82. lIV1. Spait. , 7 Refe. 
IIlm . ICIAT, ApiritIo ACreo 671:, (:;il , CoItombI; ] 

Cassava . ft I t )r'eedlittg. llth ti)d: I ng . Select iol . tt . aAdatipt i ( uttillplt. . 

Sio I - rel i retettisn.t CI iItinit it' to I t iit . . ct ei I" tI ; u!;o . Xv coen. V ; rono!n,. 
I itj tr i vttn i ttnoc tm . 111itt1r i ; II o;. (tI,) I it . 

Several I ph% ca 1 'lti I, yoitCI f.tI (t t tha li it cIas;;vi it)iditivitv ar' 
dl c I.ribtI: temp . and I'hltI p, r i .,I tI i I wil te r ;V) ih ~ilIIt v R}if, soIlI 

('h,'aracterfl tic:; (I t i lit t iv lI t1,). uldi iest i; d Inomin I:.: ed;iphoand 

'llI ilti it:[rues (ItZi t10 1;;I.';I I rltdu t Itt( III to defitod (I; the bIm I,; It 
t el . : tl lind t ripitLi2, IC I ( I (', t i od VI;Ito' 11 fit I I I itigMn il tn (I r 

';L'iI.; I I ; Ithi h X111111 I t ll .Z .,! ( .,deI;tte t., h ih rai ll 1 (I ;IC i(I.
infert 1le !.;oi I ; I, ,Ind 1C;' ( ll, marIked (IIv ,lm 1 ir 'l r1 in llII, h11ith 

(- t~ PHt); i t i v it, . ,t , iIt . t ' l ~ i F C 1",7h l+n , I.':CZ/lt /+ i t rop i 

ild ;tmht 1,,p ' ; , 11(,; I . . ilkille c'olb ilm~t ion "I 1 t ei(ll I] I w ; ;IltIIII ... 


jl'{ohlvm;; e-Il~l bt' i dl t i: I I i fIm eaclh I C!} , Inl (lol{l ;, tcolldli ion!:z !I of€) 



the b EC ( CZ I-') hiv' been ideit If led. CIAT'; Ilmprovelilnnt str;te;y 
con sists of: (I) gucrmpla;m col ect ion in dii erent Colombian hZ s; (2) 
select Ion of pa rent s and Iorit tion of gene-pools Ior iach ECZ; (3) 
evaltIation ai select ion ofIhIhrids witlihil and between filezones; ald (4) 
recoImieiidatIons tio n;siiual prigrais ,Oit the te;ting of selected clones and/ 
or specific progenieo:. N.esilt; obtaiined using tills methodology prove the 
high pottIlt iI exi.s;t ing' for Hrpriving ci:;sava product ivity under stress 
cotlidit ionIS thrli'(Mh v;ir. liprovemoet m-thods and simplecilLtural practices. 
(.iummarv Iv CIIliC. Itans. by L..F.) ;O1 

0097 
18977 INIFRNATIhNAL. ' A;RICLTURI. 1981 . Root and tuberI NNTITIfTl: IROPICPl, 

improvement program; cassava. In _ . Annual report 1981. Ibadan, 
Niger ia. pp.49-6 8 . l'nIgl . , II Iis. [I ITA, Oyo Road, 1'.M.B. 5320, 
IbadI , Ni ger Ia 

Cas;savi . (a;lavi programs . Plant Ireeding,. Cultivars. Root productivity. 
i1v !maLttel. (CiO Ca;s.vs African mlosaic virus. Nanttloioiias manliotis. IICN 
Cotent. I uiil Ii IV expor lcmen ts. PIenacoccus IIIan ihot i . Mononychel I Ins 

tn a . I. i!; ric or . Biological I . light. 
Root i,. Root Iidve lopmetit . N. 1'. K. Ferti lizers. Flowering. Timing. 
NeL:MItede;. ChlikIt n . loofoo, Deto;: Ification processes. Tissue culture. 
Ni ger ia. 

tancee. I, ( contro l Photoperiod. 

Stitdllos carr ied out it) 1981 h%' the Root and Tuber Improvement Program of 
the I iterLti Iona I In;. i tte of Tropica l AgrIcul ture in cassava are 
reporteid . RlegaIrdi ng gelnet Ic nilpriivement , the performance of var. durIng 2 
plant i g easmio was asss,;ed, breeding I ines were screened I or low IICN 
contti-t, ansd ? i:.eth'cds for HCN analysis (manual and autoanalyzer) were 
compared. Re ;istanii to ioth the cassava mealvi'ilg (I'henacoccus sp.) ar the 
green iphIut Iite (Ii.onvchel los t;-aj i.) is related to the high hair 
insity% it lie tipper- and nlidelrsi(lt s of leaves of improved cv. The release 

if ? liiir'll lIenllies ,I the cas.-uiva flealybug, Scymnus sp. and Apoanagyrus 
Iopez i, contsiderah lv reduced )est popi lat Ions, leaf 1ubercenc e is a 
mechalisii il r!'istance to tlh cassava green spider inite. Permeability 
chliip' '; ill cassav I ieaves iI fCteil with tiiX I tiolMIcas eampest ris pv. 
manhotis were s:tudied as well s tLe pithogenicity of some Isolates of 
Colletottrichum tnmiihot is and ti e role of the insect l'sed otheraptus 
dlev;;taliV in tiLe etilp,' of anihracnose. The effect of light intensity 
(shaded or unshaled) aid NK fet I i 1 zat ion on root initiation and 

devtiloplllt wa!; examilid. Agrnornii characters ASsqociated with fresh root 
yield andi tue ofleet if daylengtlh on cassava flowering were determined. In 
e-pi . wiiitlh nemlt'ii,5s, Mel o idovne ineoinita race 2 and M. javanIca 
iriicIid re ;p., an iv. of 467 and 671 eggs oil cassava cv. TS 30572 and 
"MS 3(,555. Tht cffect of root size oh aimiltv and yie IW of 3 processed 
product.; (chi ekw;ilIgue .::i , and fooIfoo) was assessed. The rate of 
(Ietox i;it feoI II cal;i!tva roots 1iter Iermnen t ing In :ater was found to 
cleiritisi, I rin 4.45-i 7.25 rig/IO g I resh wt. to 0.1 -0.60 ig/1l00 g. Merlstem 
ciil tutu allows: heal thy material to be distribted. l-ogess !in research at 
the Camer'O nat iional Root Crops Impirovement Irogram and at the Zairean 
Nat lon'll allic 'rogra;i are given. (Suminary by IhITEC. Trans. by L.M.F.) 
GOiI 

18432 IOS, I.q.; BAI , K.V. 1981. Functional nale sterility In cassava. 
Ciurent Sclen-c 50(23):1(35-1036. Engl., 8 Refs., Illus. [indian Inst. 
of Ilorteultural Research, langalore 560 080, Indial 

Cassva. Plant f',.rtllIty. hierosptrogenests. India. 
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Microsporogene,,l[ wa:; stldI ed Ir plant fron a tetraploid clone of 

cas:ava , which was found to h2 ftinctiona liv male stecri1e even though it 
contaitned 71' fert i Ie poll en. ThIe failhre of tIe t apettim to degencrate ;It 

the proper time and prov i de til lit 10( to the devel oping it-,lIen gra ll may be 

the cause of the 277 pol In ster IIity reported it titIs clone. Al though this 

ctlie i poll In I ert iIc, ite a)senc of delhiscence and the retain ing of the 

pol Ie indef initet y inside the anthers iake it functional lv male sterile. 

(Summarv hy F:I-'ITh. Trans. ho 1.1M. F.) (OI 

0)099 
20101 KAWANO(, K.; ROIANARI)1'ICUHl), C. 1983. Cenetic :7ttdy on post -h rvest 

root deterioratiou il c;sslva, las;etsart Journal 17(2):14-20. EngI., 

Sum. FnglI. , I(I ef . I1 IAtu:. iI)ept . of Plan;t Sc ience, Kaset snart Univ. 

Bat tgok, Thai la dlI 

Cassato. Poot.;. ltteriorat ioll. (;tnet i t;. Post-harvc;t technolgo. Vascultr 

str..oking. Re,;it;etice. Plant breeding. Timing. Colombia. 

Posthllr;cet rot i ti;ltlioll o r v cit Ill" t rt';ib infg o c;Issavat clones 

(Iacceo i 11-i ;tnd 1,1 clino g I I I to i)) eval l;I ed wit ha rvest a ; (tlit f rent 
;tgcos (8 :11dIt! . - '.), se;a'so ills ( hug in In rtl oft1 Wc t 50)15011, 1d 
ocat ic:, I): IAT-l'ml:ira, Carimagtna, and Car ihln in Colombia) to as;ess the 

V IlV't 0)1 i:TI tA I lCL ,1"; Oil c saVa sI. VtIv; streakitng101V o)t;AC ;t: gOeot,'e05. asular 
WaS seLt)lsitlye I) o',' (if Lhoe:;'e1v) rotllw til II actors,. (;lnot p :: c ation 

inter;act tol wIt c0 hi)l',lv signii callnt ;tllpost ing th t fItnl Cv. SO loot Oit 
should I C;l i d witll ieach OC;)tioll. Conet ie lit ysis c;trried out fitOtiv 

Iocat Ion) !tiggttd tltit Itllheri t;tl ot,f vaslIa Ill" SIreakIng was, at least 
part lV, 0 l - ](., bv addlit iye flclos; a1d W S It tlaniilat iVt ratller thanl ) 
qual iat ive. Narrow s;' ie r itah I I it o f 0. 64h w a, obt a ioted. Viscttl ar 

streak iog Us highly and ig, if icalltly correlated wittI root DM1 coltelit In 

all tle trials IIt teL d illlng 7 yr. Since free r.t')'mbinatii between 
test tllce to v('l) ;treal:itng ad 1lIgih root IM cont Lint mllthy lott e 

poqsi le, tile 1111 t it lt ll ce hetween these L slItitl lieUCCeptlle trai L!; 

defi nTied accIdIl' Igo tle ttso o! product and edtphocl hlatic condit itt of 

prttdltct ton are; prior to select ion program. (Author's summary) GO1 

0"111O0
 

18911 MONIAI,]I)),A.; (UI.I,-%, R1).; IARIRItS, .I.R.; I',INTElRO, I.; AZLA,1IE, S. 

1932. G;ermoplasmrl~i It'yca. (Ca!;sva gerropl mr). In Suminario Nacional do 

YuCa, ,arac;tV, Vetuee1 I, 1080. Itv ita de la F1c1ttad de Agronttina. 

AlcaTIce NO. iI:1141-1(6. Npma ., IIL;. I Univ. Centtral dto.Venezuela, Fac. 
de Agronulla, Aplarta;dO 4570, ,'aratly:a, Aragu, Venezuela] 

C,.l!!saco . Ge;rl5p1l;osm.Hdnt iti[cation. Cultivars. Venezuela. 

At tile S,i ,n1 'ach, stlt-Iont:-:pt in Lte St;tl.eof Caraboo, Venezuela,ai. a 

colIeCt i ll () I I e;tS l;l t':Va i, laintained hV vegetative reproduction.ellO' 
Introductim re from tif t rnt, t of tlt country (Ztliana aotd tiereions 

Celntro ] ;tlt the Alidus , the 1,]ao , central region , t t to tf Sticre , 

GtlaI;;ll),I ;ad ' rlIr o ;,, I t;I Antatit ro , lid the .\rotzons) and frolm1tor io,;I er;l*f 
colltriet; 1)01' l a , llraz i I, Col omit 1a, ;illtd Costa (iCa . The witrv o f eacti 
introduct tllr incluh,!; ii holt'a icai] deftript ion titiplant ch;oraeterliAtics, 

;teli, I e t'.'!e; , iiln lor'c 'llte , -t't' , nd root i;. Ag'tIiotlti( eiltserv;t onhtd!; are 

ai so Inmti' 'i I t, p re lene' , r ;Ihtsetce i I i !;;i:;tt!4( Ihoth rrodI i 1odl a 

hol t"ma e, I Lt rv Lis !;p. , 1" r, iGo 2 IIo !p 1:; it! ot1(11ie11t'1:t1t 
!heltminthlw:qIwrium !:,iuihl( i , PIlvillo t icli p., z oo:t llta sp.., RoselIi;'l~l in
 
p. ,1r o ets jli _! 1 tie, P lo;lla ; nin I I m I s XI 11tt litI ], o 1lt i stoillvcl _la hedU s 

m1s1i);;)c , wi tcltes 1,1t's ) itllno p tl; ((CooIt; tovrl ., As"!_ttes l ., inol t 
el1o, lintroplhoit Iara;)i 1iellsis, Si Ilta pentdtla, Anastre~lhta Iitlihot I , face 
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bugs, thrIps , Atto sp. ) , react-ion to the brown streak virus, tota l root DM, 
c'arbohvdrate rout nt, ClP, ,ther extract (dry basis) and 1lIN (wet basis). 
Other cri teria for the production of bitter cassava for flour industry are 
IIven. There are f62 nnttndiitg c lones in the collection; their character
tstics are given In tale form. Clones 2402, 2384, 2156, 2436, 2385, 2428, 
and 24,1 are outston!idng for their high )M1content and root yield. (Summary 
by ITIEC. Trans. by .... ) C0 

See also 0(1 0012 0020 0078 0173 

GO2 CvtogenetiCs 

See 0098
 

1100 NUTRITION 

1101 Cassava Foods and Nutritive Value 

0101
 
20108 DIXON, ,.A. 1982. Cassava In Indonesia: its economic role and use as 

food. Coitemporarv Southeast Asia 3(4):361-373. Engl., 6 Refs. [Inst. of 
Southeast Asian Studies, lieng lul Keng Terrace, Pasir Panjang, Singapore 
05111 

Cassava. StatistIcal data. Production. Fresh roots (vegetable) . Gaplek. 
Cassava stalrch. lse's. Human nutrition. Economics. Indonesia. 

The usc of cassava a, human food in Indonesia, how it is grown and pro
cessed, its nutritional aspects, the economics of the substitution between 
cassava and other staples, and the possibilities of increasing demand and 
tconsuimption oif caissava in the future are examined. Comparative details of 
,'rs;ivil,rice, and maize for various SE Asian countries arc also provided. 
(Author's summary) 11(1 

0102 
19568 IANCAST IK, P.A.; ROOKS, J.E. Cassava as food.I, 1983. leaves human 

Economic Botany 37(3):331-348. Engl., Sum. Engl., 117 Refs., Illus. 
'r,,rical bevelopInent & Resenrch Inst. 56/62 Gray's Inn Road, london 

WCI. X 81.11,Fng land] 

C:assava. Humnn nutrition. Cassava leaves (vegetable). Nut!iive value. Food 
enerlgv. 1n;Iter content. Protein content. Fat content. Carbohydrate content. 
Fil re content. Ash content. lineral content. leaves. Vitamin content. Amino 
aci ds. IN content. Processing. 

The use of Cvssavl leaves as human food is reviewed and their value as a 
rll'ce protetin vitiunins for supplement ing predaminantiv starchyot and 


diets relinphasized. The problemi of the toxicity of tile leaves is consId
I'rod, ;111t1the.- elfeCts oi both nutritlve value and toxicity of the tradi

ti(,111l of rlu;iIng leaves, such drying, longtmetods prl thu as pounding, and 
perfod oi boiling, are described and discussou. los'' of nutrients, par-
Sicil nVly vit;mins, occurs during p'ocessing but remnai,'ng levels can s' ill 

make ;in ilpirtant cntrilutiion to the diet. lieN levels are reduced consid
eralv b'. the processing usetluods, although tue toxic effects of residual 
levels uuu''u furtlier investigation. (Author's summary) 1111 

I)0
 



0103
 
19567 OSUJIT, G.O. .'Y83. The effect of glutathlione on the cohesiveness of 

pounded cassava, cocoyam, gari and yam. Journal of Food Technology 
18:265-270. Engl., Sum. Engi. , 17 Refs., Illus. [Biochemistry Dept. 
Anambra State Univ. of Technology, Enugu, Nigeria] 

Cassava. Gari. Yams. Cocoyams. Analysis. Proteins. Nlgeria. 

To understand the part played by glutathione on the cohesiveness of the 
tropical Ftaple Items of food, pounded cassava, cocovam, gari and yam, 
varying amounts of glutathione were added to the foods after which the 
resistance to shear stress (cohesiv20ess) of each food was determined. In 
each pounded food the added glutathlone immediately increased the food's 
cohesiveness. There was also j linearly increasing relationship between the 
foods' cohesiveness and their endogenous glutathlone contents oilone hand 
and hetweern the foods' cohesiveness and foods' protein contents on tle 
other hand. Clutathione, therefore, increases the cohesiveness of tropical 
pounded foods by interacting with their proteins which then assume new 
conformations that increase the cohesiveness of the foods. (Author's 
summary) 1101
 

0104
 
18990 STIVA, G.A. DA 1979. Utilizacao da mandioca na al imentacao humana e 

animal. (Use of cassava in human and animal nutrition). Cruz das 
Amoas-BA, Empresa Brasileira de Pesquisa Agropecuria. Centro Nacional 
d Pesquisa de andioca e Fruticultura. ?Op. Port., 22 Refs. 

Paper presented at Curso Intenslvo Nacional de Madioca, 3o., Cruz das 
Almas-liA, 1979. 

Cassava. Uses. Human nutrition. Animal nutrition. Nutritive value. 

The current use of cassava in human and animal nucrition Is reviewed as 
well as some problems related to its excessive consumption. The potential 
of cassava to obtain food with a higher biological value in Brazil is 
indicated. In relation to human nutrition the nutritional deficiencies 
resulting from Its consumption are ciarsified as primarv .r secondary. The 
resulting disorders can be reduced by mixing cassava by-products with high 
protein foods. In animal nutrition the interference of 1ICN in the metabo
lism and the precautions that should be taken when offering rations supple
mented with cassava leaves, stems, or roots are considered. Several tables 
are included that describe the composition of different cassava-based foods 
and the protein content of other products that could passillv he mixed with 
cassava. (Summary by El)ITEC. Trans. by L.M.F.) 1101 

(105
 
19289 TERRY, . . BASS, M.A.; KOlASA, K.A. 1979. Rainy season rood 

behavior of selected East Nicaraguan 1 iskito Indians. lome :coln.mic s 
Research Journal 8(2):118-126. Engl . , Sum. Engl . , 16 efs., illus. 

Cassava. Human nutrition. Diets. Socio-economic aspects. Nicaragua. 

Because certain Nicaraguan vil lagers must travel long distances to procure 
food, it was hypothesized that seasonal raincs would alter the vii lagers' 
core foods. Field research (including obsereatioln, participant observation, 
and key inlormant interviewing) was conducted i the east coast vil 1a9e of 
KakablIa in July-Aug., 1976, to study the availability, distribution, and 
consumption of food by a gromp ol Miskito Indions; also a week ot home 
observation was carried out with !. famil ieq. The family farm supplied the 
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lar-gest > (39) t total se'rvings of foud/famtfI lv. Other food sources were 
grocery stores, I sling, fru t rtres, Ic;ini;, j! fti, ;ind pIrc aseUs frrom 
othr vii Iiger:;. C cSal %a:;tie core foo, with f i si, green bannas, 
breadfru it, CcIcctcc. lnd Illltlt i IJsOs hb Ill important.I Thus, th v I lagers 
adapted to ou'asonal lood .ctortcges through tood shring, and the initial 
hcypothesi:c was not ccmt i riced. (Author's summar',) 1101 

18976 "'tIlANA, G.. l'rvWesa iI't L y coMIp lojo diet6tico ie la yuca brava 
entre ]001 iillctgen-lldc; PuinIvoc: del ro Iiridi. (Proc'i-sing and dietary 
Complex o hititr cacs;sva aimiong the Puinaves Indians of tie Ito bInTr
da). Calldim.i a 1 (64):,c-9-56. Span., 9 Rets., Ills. [inst. do Cit;cias 
Na turalet; ,hlcse de Iiklt 'ia Natural , Univ. Nac lonalI I de Col ocb la, 
B ago t i] 

C[assS:i',. BI tt,-rIa;savi . SumIl I-sc;le, processing. History. POel iig. Rasping. 
Sorci icig. )ry i1g . Casave . Soc" i o-t.cilor i c aspects. iHumanllLnutrition. 
Co I wii i a. 

1)f1ftcrc t ; pect:; ct ct t Ci,- -;cv!z ci t iVlt l1, tl'OceSSifly,, IcI the 
c] i_ Lc rv C (mlc I', ;,cl(cc I I'ci ciitti I lcd I amc; I iv ilc); ici tccct erc Co. I omvi i i ro 
IisI ;c c I. IH]. or i gi I ind IIcIollc, tI cat t Ca'r; ;Vll ri'ferredic bitter i isl to. 

cIf tLi I l I 1)1 c t I cc: Io f :I-sci;Ic Vl I ' liT 1 teta arecc111- F;I ;Ish iccdc 1n ys c lcdiiCated, 
fiti c t1, t. to" cl icIcci, cicll) 1jctlcc i' ''ci I a t ions ciclcg tlie ir;'r (Nov . -MircIh) 
aind ti ht . c ii,' (Apl il-Nov.) i:c'iclocs . Laind c I. cr i ' iicc VL tA cv p acIC at 
thIt ilillh i ic 2'h 0cc. ; c Iccilcic cicnd bicic iT g , c 'o. Ili . 'Tce tcllct ()I Ccis ;IVa 
croc e! ,-ic'inlc: , ' t II t tci t i 'tI1 l elt' C dc: lccnSc)c i ( I I lc'v 1 II'ge, I c1lg, rcisp i ng 
;cLIticci icg, cid f Iiticc al t i cix , cIIi II ist ic) the I lcru . C Issacv a is 

t clspii-or t-' i c lii!;kcct.;; tho wcccclt, i cice in clhir, c cf tle peel inll; sepira ting, 

p;ia't (' t , c l fo r i i il cliv i illlt' 11c other focr ftere'ntatlon. 
iIccLcel-, icitccct'l c i cixeid t tic cli'edtc lhiscclssiup d ald iw dr, ic!;iicvcc. cicxtucre 
i ; LtocI ctr it l, x icctcg a t IC. toil 11tc Is;ccc ilcc clrccct ccc1 ]tI iccciiic c . tiJlell th iix 
siftted, tic' f tIc ',' gc-tccild t loil cisic cil;ive the Ir loulr isis fo 'incd co; c 
mcccc'c' for vii'cloc'c. Iile I ccci" ic; tcccstcd i1 i t "icudiro'e , ac lacge ceramccicc luite 
(51-120 cmc ill diiictir) , c'herc bcth ccxav' annd Ilifliicc are produced. During 
Mite I i i , I Weiccci Cci Milieil 1 cik'c; in cii t -cic llcre froic 0l kg oif 
iassiv;cc ic fim I Y, ,i c lIItnbCoI-:rc ciccicil cl ) icc 3 cikes dai ly. "Yuikiita'l is a 
bevi-nI'e prepccredI wit I1 Waitr Cciid Mlco1511iC cit eFCsuve. ) letary comp lex of 

Caccsaiv i soci; ' it itIc hun tfnl,, f i si IIg, iandlarvc;it icug. (Scivuciary by 
E)ITFIC . Tamir ;. by i.M.l'.) Ill 

See ;l i i 11113.' llit lit300 1 01 i6 0181 

11112 Nutt I tivo Itlcc crl'ersIfLliricli ic ti 

19210 RAMlllZ', I.; CRUZ, ,1.; VARIEA, .1. 1983. Endemic cretinism In the 
Andenl region: cicowmethodolcgical appronches. In Ielange, F.; Auiciwaltn, 
I . I ilt. Cicscii 'Ticm ici tv iid Thy ro id le o rci i d uc l] Ic IleaI tic 
Issue;, Otiwic , cmcicdi , I19H2. Pcroeed igc lf a workshop. Ottawa, 
Internntonil Ievelopmenlt Research Cenitre. IliRiC-20f7e. pp. 7'3-76 . Engl., 
22 Refs. , II us. I I-;Ic'c'l tIi itlcnttici N;ic ional , Depto. de adloJ s6topos, 
Apccrtado 2i)1(, Quiolc, 'EccmctrI 

CiScilvo. Cret inliSi. Tli:-:i.'cIlcigi.. Stith Amrical.ci. Centrail America. 

itesli t.s if c-eo arch c-arr-ied out icc lcoidor with nui'tiogicil endemic 
cr'et l1-TII cIir irleorted. New methodoloigical i ]lpco'ichoc were asld, namicely, 
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computer I ;:eil craIi isil It miogtapIiv (C''), bra insttm it i itr' evoke d piit !'tisS 
(BAIP) , and IsI ectroencptflias hri (P1(.",[.'1w app Ii Cat io of e;ch tmethod is 
exp It I d11n-te:, d I t, i ;L exiiI) t ijg i ined. ('Is I vi.tI v ret itI'lrd , 1-1t1 , 'it ii 

dysnrtiia Were cLiI ci't SI-ve -i'scciplt Ic at t'ipic pro-
With I, iiontmI 

Ies; , aSit citiat, I t hI a mod' 1; iy I at Itjtl)%, i.t-pci 
 al Iv f't tIlLVVI III I t; ild mIddleI Cl'rI V l -Ir el t; 'I]hu P meH.t t sh mcdUI . BAI h(d L1 illmnI Ilient 

it 1h1,:11111 , I and ltuf ,id'C. 'oll1t;I ly, tiw t r !i otIt ; i i I It i ciCtestsf petor ed
 
plt''v iO ;Iiv. FI(t;; 
 iii c1 i p VI 'c ti \''oI i' t r't' ;I ('.s otcalI t ret i[Ii tif t; c lSeitu ti 
I -?.14 ino. rpc',I 'dI I It s! it ; 111 "' th e ;tst11:%

, 
ic 1 , ili'c- ll llt 

, 
C0iiS I

t 'll( ,'it I 'Lh I L'CStI.' SIC'VI)0f t I! 111 hI;l'isi , I itI.' is,[I h ., eIdt;L' 1[l p;a1rt
 

it tho. I en" umI I- I IleIiIIst 'kIiI It s I i.. p ifas i I l, ive iiI mI ilevlco tield d
 

(.SlitiS',l . ,Ind 1. ]ruilti. ' cM ' .
I I,%M. 110.' 

1e207 SIt; cu, I. . i I t I ;i' gt fill ri Ii its a Ia sil' tnsutr ii'lne cIv ;pvts 

'te it (I ii 

1 I. Sl i;ii'V. Di 1'. tI AllsI, Rl. (S
i i 5Upi 1 p ; id,11Wi' ,t e . C;IS. v 
To Is'x c tI' ;anditcij(t; '1111 I It', lla dilThyroi d(I: tilt P11 i C' t i atshut' t t;IW;l,'ItF ;I . WvI 9K!. P t'oC L'QdI11 f Wilt'K:;ht0lp iI b';, Initernis Li ona I DevelIopment 
Reson rch ('(,nt re,. [I)IC-'()7e-. Fn , Rvft;. I linn i.;iJp .6'-0'. I 10 t Ion 

s t i t icat I i t ,iiland Goit tre nd toI t nii' ic tPi1iect , tIie randuiLo t 

t; t lVil, d;it rsd itr ,. !ir.iccl( r ,Au. iuv.i 

Tihe oqtr il'po rti It ITiu I ,,i (if te ' ied ' icitf; Itudi t io out t;P s r1 ittl} publI~m
hena I t nd 171I l' 11a ;Ispoc't ' 1)1 llt~um'nC )',o t re fin N, ;tl'I'c.suml a I;-lIlr .i I~ edo 
'rileiIIpat (11 ;1 Cont{m t l'(d] programl, tartcd h11197.' with the imp11ortof
 
Iodized :;;]iIIlll ]I)d
It i I twac noO ;I nl i c ll[dill't0 ;1 t010 I* ;agl ( II L ranSpor
t IIt 1on I aci i II[ {I( ; ;1llIdpoo r ,' ,iIl ill G;o ItL
ilck ilig'. Unl rrellt t -'Il litm lliolts 

I 9 ), 

invoIVCes; thOt t.:d.S ; illi l lc11 f0tile populaition in j'oItrolls reg (ins (7W, of
 
and Crc tiinI ;m Frad fc'i ion ]'rjuctI(I1()7IW ith ;Ippckf-t1omlUNI CEF ,'rd WH¢]O, 

) t ls;) slowlv i;or oil,

end oIf ,u c;r hqq.v I.B. 'Ir.n;. by L..F..) 1102
 
thi,po ulation itt . dis With as ;dIiliiidized by the 

See Ifsi l181(I) 


I 0 iIal Feed i ip 

0109 
18487 AI.IASSAN, M.5. OIO I),I'. 1982, ':c of cassava leaf meal IIn diets
 

for I)L_. In the humid tLropi cs . Tr'it ic-a'An im I lea Ith snt! Production
 
14 (/ ) :2 16-. h18 EngI -i fft; [Nat iot \ttittima I Product fell ,esesarch
. . , . I 

Inst. , Ahimsdu Bsl li(i Utiv. , ShiIka , 1.(0.!!. I 1I6, Za rila, NigerI]I
 

Ca;s;1 I. Ieavets. Cassav ti('it. v tie . Swine.l 1i ivt;Iry Utss. Animal physiolo
gy. Aniun, l nutri tlo . {;1/11Im. 

The poten(t at of CI. top mi finihni sftiledip prowin titi iPils Wi evalusited. 
The expt. wat; si c 'omp i'.lvit riildoill.I d es!ig n w4ith 3 t reitimtents: a control 
die t c'i t15iIiop no (:].,C I 1 1. 1I ittCI.t clslIed 2V, ; fte' ' t day of 
t ir , sI nd ;I :W7. (:I1 'iHot cisitmip dt ti o1 ;it'tcI' )fi ulda'ts ,I' trial. Sixty 
Iarge li! t. p' !)ss;W Ii' yT'ul~ttd inito 5/pun with 4 iitts/lriteltlnlvt. The expt . 
had 2 phiios: in t It( I ;t phtisk, p 541 . vrtiI ;linighterd after 10O davs of 
trial andi i 21d, r'liili'llf pipts; were t thtin ' thue ' ke.pt until ve 'esacild aI 
sisuitghter wt . of I ' g. Ilt ' .i ' i"ic IC i ifII~ 'i ties s lis 'i t reateni tts ini aV. 
dai lIv St . it i I t it' I s lh,' , Ji inIt ' -[i ( phase p)1g'- it t if' c nt roI 
diet gri'ew t ; ;i ist r i r t '. Ii hoth ph 's:c,; feed iic! let ii pigsitlii l v tile 
oil t:!e toltt'l Il (Iet h LtLti . It It: titppestu'i hlu th' pel' frniaitcec1 Wn;
dev)]11n(fr l- on per i"&4! of mdinlg millHIg TMI.u. 
 Itlclwith 


lativi fll-'ct 

t1beLOSSO,';' -I Ctll1I11

of l[C,toxic itv. (immuary by FIlIT'C. Trm ;. 1y ,.M.F.) 1103 
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0 110 
Flth, K. 1979. mandioca na alimentacao11759 FICIII)MS, V.P.B.; I TIIDlES 

do gado tie corto. (Mi;snava in beet cattle nutrition). in Congresso 

Brasi letro (ltl Mlndioca, to., Cruz das Almas-iIA, 1979. Anais. Babia, 

die 1Pesqt.isa Agropecuria. lDepartaimento de
Iras i I, I,l'presn Bra ilera 

3
 
Inforl- ;I e iti1' ulltenttacao. pp.14 -1l'8. Port., 21 Refs.
 

;tsavn. Anii l t ti it tll. Beet ct Ic . 

A bibI io 'i;pb i" t'".' i it, givetn in the uttilization of different parts of 

;t .';i plailt ill heel (';it t 1 llott'it-i nl an well aS tile 1uu1trit itnal value 

t l 10',1. d I ge li tlt' riColvdr;ites) and Ieaves, which have a 
tile e 

he Va Iile,o I I 
c 

o' t ellt , ', t I vIIu. [it, phuny la Ian luo, Illltt.i,h h l I C1 't (,lI I l" 1 hit i t, 

LI'') t ()I ilti , I ntl t tiot t vtletitit'ttt a l a titn, uc Ids) , h Igh Ca contentt11-'I I illt', 

itnd lowI ' ' t, ttItt it I, llp t ll- w' thtlli t1i IZ n d n;orgliui. The re are few 

t I ; V il i t'Ol C;ilssva brTncit,.s; ;T France 

, aeed tt" Iil fora 
I'e'; ri'cl pltl'':; t d l' tot I'it i 

eln lt itL the I ioL (1 cal]Vt A f more 

l tint Itt I: t 1%i 'it V 1 1IntliL;tt eV:-.-it;.I The' cassanV root , rich in energy 

land witt) a lo". Hit ottmitlt, should be ttsed 1i the nutritio of monogas
(SU mairy by I.B. 

t.Ie;,o' ;ImV,b' 11i ll nttt'it 

trIfc ;tttitil s; rittlltnln; t! Cottld feed ot ca!i;.;ivi branches. 

"l'rI . t,.,L.. F.I'.)110 

011 1 

P ,.1, FIAIIlO, AIBINO, I-.F. T.1:.1;.; F.T.;21(104 III IPA, A.S.; 
l.'ilica I it ttura tlhl allmeltacao tie sn rlio emSili.:ST'r ANS Y , .. 198.'. 

(Raw casm sav;i il growing and lnilshitg pig
Cre' Z'iltLItl t tt it01n;icO. 


nutritio t). RevitA;l da Sonieiad' 
 Ilrasiletr le Zootecitla 11(4):695-705. 

Port. , , Pttg 13 [I:ilBRAI'A/Pentro Naclonal de Pesquisastitt. . o'lt., Refs .
 

tie Suilti; ' Avcts, t.. P. I-I, 89.7101 
 (ioncordila-,t, lirastl] 

FCed it t1)nl,,. Finislitg. Ctncenjtratts. Animalfeed G;rowing. 

plivsiolol.. Anir'l ilttition. (iget;tibility. ilra il. 
C;i1t,+Avil. Swinte. 

'c :.: lrge Mhit,Cnit ext'i pigs Were USI,, I ill a coitpletelyNinetv-s i. I;tndt 
eva Inate biologica I

r'andcri;i ; .:.pt' . witLh i Ll -t; ''ittrn s ;nd H repl Ica t's, tio 
fioritmince and

I',' tit' it;et It t t'eltiraw s;i;IV' oil tLhe h s in of n i a I Ple 
L I ' 

t tllit t Us'd We int: TI',* aw I'lSna.il (ad Ili tltlti)
C:/l*';I i;'h.I I tt it'l i (t !;. 'I(te 

ad iii ttuI choilce system;
atd pt'rit in ('0 t. -it rnte wi ith 'il,, CiP I in tit(, Iree 

: ;ind a basal r;iton with LTiP1 in the growing
T , raw inicl'l dI libitum, 


,

!bl atnd I I'C2 I t iLh fIeIt I ;l Ilg plt;iS , ;Id 11i tt, in thte free choice 

; 'tri; it il 'I, ;i Itn r t I i with4t 1i ; C ' in tii' grow intg piase and 1112 CP;n 
dily int tt,t n (ftll (P and digest

in tile litI i ill " p ;lt. ; ! hit, ttlli. 'lh 

. r, 

7/i/ kc Il, r l-';p., 101' ' 1, F.1, ;itil Fl, .iiplliVtng; ;i ratio oi kcal of dtgest-
Ibl t1tnt lp,5 W'et, i ;til 791.'7 . ken I, .91 ;lld 9478 kcal, and 332 g and 

v:t ( i' ill [l I[, , i., .6 nin, 2. 1. , rest). lihe anlllin retceiving T2iblt, elli 

had i lil t' I-' llt 't iIl ( aLt;ted Oil I'I ild hi hel' itlt t;tiilm (of digostible
1 

a ls receiv
etil-i' v (P i. 11)5 than tit ,nialI s rec, iving TI and '1-1. The i 


t Cil' n l;tio n (P " lehst resultiIts regardIng
i t 0.105). back 

convrtr, iot (bat;s d (to ItS-I consumttption) were 
iil TI i.nt; ths' Ii ir; 

Iit ti't'st; nid rem I fem,d 

obtaintid with T'I (2. SI al higbher feedci :111d ',6l) wleitn compatre'd witi that obtaitned with 
T I and Ti,; ( I.!;.. ,cni1 and I .1)I. i .);) (ltit n t i. 6 0) . 'l'lIL! T I showed 

ilnvier ion i (1I' 1.015) ttlii T'I''. \ttcordil to anittial tte'formtittnce and carcass 

i; the t'mnttsent. 'The, availability and
rhatracteri-;tic;, 'I' considetred best 

iniitt' will fitnally deterttiiie thetel'itnlotship lietwent prico (f ';i l4;;i' i and 


It t'll t'CtltAtri!e. (Autihor's stillnairy) 1103
iett Ltatli'lt i ii I 

0112 

1Il, itP0 (, ()S lt. Clusnva , cyalnide, and a titna ntLrt Itoln. In 

F.; Ali Iuwi Ilta, R ., eds. Cassava 'oxicity and Thyroid: ResearchDelo, tge , 
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and Public Iealth I ssues, Ottawa, Canada, 1982. ProceedingS If a work
shop. (t tawa , International Development Research Cent re. IDRC-207e. 
pp.109-113. ul., 1 RVfs., I lus . [(TAT, Apartado A~reo 6113, Cali, 
Co lomb ia] 

(lssavia. (Cvanides. Composition. Cas~sava chips. Drying. Cassava meal. Animal
 
physiology. Animal nutrition. Toxicity. Colombia.
 

Some of the ;IItors , such :is var. and age of plants, that affect tile 
cainide content in roots are r.viewed as we] I as th'e ef ects o( lirg; 
ca ssava chips on cvan ide cli iniation. TlIe r LSit of ZIInin11;II eoding trials 
uinog (' prodUced iron roots WI tl low or hiigi cvll ide oilteIllt are givell. 
RootsI; of 9 var. stud fed ;ItCIAl Couta Iled cyanide levels Irallgi fr0in 4Q to 
221 IP/kg. The root COte coltainL higher cv\llidc Coucri. than the pareln
cIVia. Recent studies Ind icate that plant age (9-12 no(.) does not affect 
tile eyVallide Cotd Out of the pireuIhVli butilodecreases tile eVailidte OlIliC. iu 
tileroot cortex. In expt . of dpv tlg 'slclips Onl Colcreto fhl l-; wi tLh 
2 loading rates (Ill alto 12!kg/m) or on tinc I ined trays wi th 3 loading rates 
(10, 15, and 20 kgiuu) the 1st method wda; more efficient in reduc ing
cyanide content. Data ildicate that these 2 methods and 'en-drv iing it i0"C 
let! to a reduct ion of 1O-3uL of 11iit 1i cyanide cootent . To eL Iablish tile 
effect of cyanide colItent oiu aiinmal I eformance , several I Leding tr I-ls, 
r1sin1; (INI from both low- and high-cyanilde coltent var., were carried out oln 
rat;;, pigs and ch ickens. The drying pIreOss ConsiderablIY reduced the 
cyanide coltent io the roots and thus, tiletilitv of cassavawlhei inor
porated into balanced ilets for growing animals. (Sumnnarv hv lITEC. Trans.
 
by L.,i.F.) 1103
 

0113 
19507 IlulYOS Mi.,C.; SANTOS N. , J. 198L. Comparacl6n de dos niveles de
 

hart na de yuuca con a Ito v bajo contenildo de claitro on dietis para

pol los dU eligorde . (Compar I soilof two levels of Cassava .loutrwith high 
a010 low cyai Ide illdiets for broiler chicks) . Acta Agrmn6ilca (Colombia) 
33(l) :45-53. Spoil.. Sum. Spa . , Engl. , I I Refs. I1lii, . Naciolial , Fac. de 
Clenls Agropecuara;;, Pal1ira, Colomhial 

Cassava . Caossaiva mealI . ICN Cott'nt. Chi Cks. Feeds and ieeding. 1ietary
 
value . I1 nit rit Ill. .
Costs. Ailinim CoionilbiI 

Two expt . were c;irr iei(out Ii ilg -lNv-o lII, nied tiex, Arbor Acre ti-I Ier
 
c Icks to eva ato the nutritive vl no o I levels of Ci (Ill itll 21(}'1

obtained from var. with high ;wit low i'nide conte ts. Resul ts of the Ist
 
tria showed a bettot response to tite leve I I 20 (1 for both var.,
indicating that there was 1o detrimenital effect at that level . In the 2rid 
trial the diet iontainiig '01 C'.Iplus elough veletable oil to increase tile
 
Mi contelt hy approx. 51 give similar wt. ai u; (+ 2.18 kg) and better 
feed conversiin than the group fed aI commercial diet (2.08 vs. 2.19). These 
prelimlnary results tndi,ate that CM can be used in iroiler rations up to 
207,, provided that the dilets are formulated to ensure a good nutritional 
balance. (Author's summary) 1103 

1114 
19224 JAYARAM , M.;.; SiTlY, II.P.C. 1981 . Formulation, processing and 

water stah IlItv of two new pelleted fish feeds. Aquaculture 23(4): 
355-359. FngI . , Sum. Engl . , 9 RLfs. Ilniv. of Agricultural Sciences, 
College of Fisheries, Sangalore-575002, Indial
 

Cassava. Cassava flour. Uses. 
Foods and feeding. Animal nutrtitont. India.
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Itetails of the firmulattfon and processing of 2 new dry pelleted fish feeds 
are discussed. Dry ingredtients ustd for dry pelleted feed F and S were, 
resp., rice bran ('I andil1'), grotnilr'nt oil enale (2? and 34%), CF (14 and 
16Z), fish mel and and Silkworm (0 34%). Wateru (11 07), dried pupae and 
;tabilitv if pel Ilets was determined lver a period of 7 h. Results of the 
stablIito' test show thatit p 

1 let F was more stable at the end of I h, wileie 
at the end Of 3 h1 the stability Of hothi ti pellets was found to be almost 

tile saime. Bevod 3 ih, pellet S was deeidely rore sta110.. Pellet S was found 
to proiTote butter growth of comonto cLarp tld ratio, indicatijg tile possibiI-
I ty of substitut i g costlIfer f isi mea I by the cheaper sI Ikworm pupae as a 
protrin source in pel leted f ish feeds, witiout affect ing tie physical or 
nut r it Liona 1 quality of tile feed. ( Snm rynialby , M.F.) 1103 

0111, 
19296 .il , 'r.A.; OCYEFII , I.A. ; A1,I'.31, A. 1'.; 0IE7YEII, T.0. 1980. Optimal 

level of cassava (Marniot esculenita Crantz) flour in the diet of the 
growing chick. Zentralbtatt tier VeterioaU rnMedlz in Relhe A 27(8) 
669-674. lngl . , Sum. Engi. , Germ. , Fr., Span. , 17 Refs. 

Cassava . Cassava f loIr . (:Ii cks. Feeds antI feeding. AinImal physiology. 
Animal nutrtioi. Nigeria. 

'rhe effect of CT on the performance of White Rock male chicks (0-9 wk. old) 
and cockerels (10-20 wk. old) was studied. Six dietary regimes were used in 
each trial; the ra ize in Ia maize and groundnut cake diet was replaced with 
CF nt levels of 10, 210, 31, 40, and 507%. Results Indicated that in terms of 
wt. gain, feed Intake, and mortality, CF could replace 11% of the maize in 
dilets for chicks. Mille N retention was not significantly (P > 0.05) 
affected by dietary treatment, there was a fairly regular decrease in ME 
and an increase In tie 7 mortal ity with the increase in dietary CF. 
(Summary by I.M.F.) 1101 

0116
 
19975 lEl/IA C., T.R. 1960. Valor comparativo entre la yuca y el maTz en 

la al ilnentacion ile cerdos. (Comparative value of cassava and maize in 
swine nitrition) . Tesis lng.Ar. MeilellIn, Univet s idad Nacional de 
Colombia. 4 

2p. Span. , Sum. Span. , 16 Refs. , I Its. 

Cassava. MnIe. Feeds and eeding. Swine. NutritLive value. Animal physiolo
gy. Animal nutrititn. Colombila. 

Three groups ot 7 pig; tach were used to compare the nutritive value of 
cassava aidilaLi'. lot tions were: (1) 4, cassava; (2) 211%cassava + 20% 
iaize; (3) 4V1 maize. T'e rmaining 6Oi of all tile rations included corn 
teal (20;1), wheat brarn (V) u cake fish meal (52), cottonseedssautile (15%), 

cake (It0'). and a tittra l ( tie of wassupplemenLt On). pound Airofac added 
IMi tt feeLl . ligs were welighed at 14-dav Intervals at the same hour and 
beftore eat iup. Ration I surpa;sed the other 2 ';itions for pig raising and 
fatttli ip. lai l wt. ga ii varied (hirluig tile exptl. period but it the end 
nv. daily wt. gaini wert 0.(l7, 01.544, and 0.527 kg for rations 1 2, antI 
A, lr;p. Feed intake was slitilar in till lots. Feed efficiency was 4.63:1, 
5.19:1, aind 5.29:1 for tile 3 ,ratils, resp. (Author's suinary. Traits. by 

11117 

19528 hiNT'ONG, M., 'TAIIIEWO0, I.; SI 'TORUS, P.; ABIDURIRAYS. 1981. Pengai-tilt 
pemberian litter th;in ong)tok pads sail perah darn. ('flre effect of litter 
and onggok meal In dairy heifer dl,,ts). Bulletin Lemhaga i'enelitian 
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Peternakin 21,: 1-13. 1ndon. , Sum. ng . , Indon. , 18 Refs. [Fakultas 
Ilet riakan , iiueersi tao; Sam Ratulangi, ,11. Welter Monginside, Manado, 
I ndone ii 

Cassava. iste ut ilji':,%t ion. DairIv catt Ie. F"u'di and feedItig. 1l)etarrv value. 
1I)lgestf 1 Ity. Prot tiis . lincenttra't-s. Ainlitiul nti t ioi. i idonesia. 

The po; li liv of isIiig li tter and Olgigok mte;l (cassava waste product) in 
diets for" dairy hitflel wi,]; ;Ldi I isingp five 8-1io.-old Iolstein-Frie ian 
lie fils in a " %,-,l,1tin spiiri' deslfgi wi th a Il)-daV pI'! Itflan<Y period and 
a 7-da' pe'I-ioe Of dt CO llI I a 1 lr iil l were '0We i i") Penll Ise tini 

.UL pi LeL'" I ), li tbrin (P, 3 )V" ricet, llui 4- 40, 1 it t (IR.I),52%(L t er 
rice biall i lit tel 4 olitgp l: ixmei I (IR ) , ,7?, rice I)Iali4 0,</litter + 

meal ) . it Iildiets10% onggck lItI Res ult showld th't crude Iibre I ntake 
cotntaining' lowt, . )puirelnwere higher 	 tni Lhat if 40" 1i tter in the 
concetitrite ( ' (.(0.I). TIN it lke oi cli, 1C I). puirpi rr ll ration was 
higher tln tl it ethero rit iOlti. 'i_, diff'rencsC asonlg treaitmeii'nts did not 
Increase i gilit ici lv D,11 intake ;mid CP (I, O.(5). t.Ti(I iget ib lity of 
)5, crude i iti,r , itd N-free extract oI R, and R was: higher tlian that of 1t. 
(P 0.0 C1) l l 1g et 11)111l:y increa,,;,d morie wi th than wItil ItI3 


(.0)1. balance 	 il)al g,,ainwas
(P ' N w,is positive Il R 	. v wt . Ihiglier in 
. ra tjotis ot tal 'on + O117Iogel cotlpared theln )7 I tter Il meial with other
 

tinii~ctm (P 0.(n). (Author's suitmiary) 1103 

192)1 filOIIlA,F.C ; ANIIKI,!, P.C.N. 1982. tltiii ation of ensiled and 
sundritid Cassava peels by grow inttg swine. Nutrition Reports Interna
tional 26(61) :116 1-972. E:ngl ., Su. EngI . , 24 Reft. I Dept . of Animal 
Science, lniv. of Nigeria, Anambra Statc', Nsukka, Nigerlal 

Cassava. Cortex. Ises . Feedls ;ind feeding. Swirte . Si lage. IICN content. Amino 
acids. Anial phvsiolope. Animl nutrition. Costs. Nigeria. 

Folir test diets cotiprl ing 21 .87 ens II ed ca;sava pee Is (lTP) , 21 .8% 
siu-dried cissi;va peel : (SCI')CI' , 43e and 6,CI' were evltiated ine.I 4"1.. 
relation to ; i I e-based referece ilt , usitip :'5 growing Large White x 
Nifgcrian Local pg-;. Av. daily gains, fed efficiency, digestible energy 
Intake, and DM dige;tiillty were signif icantl v depressed at tlhe 16.,% but 
not at the 2hk./ level of cassava peel inclusion. Hlowever, feed intake 
(g/kg bodywt." ) was not depressed b cassava peel. n; Iage generally 
improved glim; aitnd did not increase Iiver and kidney wt. or kIdney fat as 
uhid the SCIP diet;. IICN intake was negativey and slgnificantl.' correlated 
witii gain!;, feed efficiencv and PIR. Mlortality or ftis'opatliogical 
sytliptOis were t1ot ,bserveid . Cai;av;1 peels 	 reduced feed cost of pain by 24% 
and at tile 21 .87 of tile diet were as good as tOl nlaize-hvlesd reference 
diet. (Author's cy)slliolsi 1103
 

19501 Thltl", T.A.; SONAIYA, E.. II. 1981. The effect of protein sioU'ce and 
methionile slipplellietitat ton on cassa;va peel meal utilization by growing 
rabbits. Nutritioni Reports lnternational 23(4):729-7 3 7. EngI . , Sum. 
Engl., iu Iefs-. Iliept. of Auimal Science, Univ. of Ife, ile-Ife, P.5l.B. 
9029, loor Plantation, lladen, Nigeria 

Caqsav a (.Cortex(. meal. Feed i .Cs1!;!;Va Itabl I t s. cor t tit leeds and 
feedtn/. Dietary value. I'rotei,'s. SuppltneIMts. Anilal physiology. Animal 

nutrition. Nigeria. 

A total of 1.'0 six- to scven-wk.-iild New Zealand Wlhite x Clhinchilla rabbits 
were utised to eva luate tile ut il izat ion of cassava pee I ieal (CiP) in ; 
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sep;raite expit. Diot; cilionti ng 0, 20, and 402. CIN with either fish meal 

(F1) or )rimlidllt %ilt'le (GCI a; t sole proiteiln supplement were fed to 6 

itlol' ll!;,t i,1hbit!. in le' k;t stuiv while each of the 6 diets was further 

';up~l I l I ilet. ald ed to another group of rabbIts it the 2ndmui'' i2 ith: 

Frial]. I Ii,' t . I', is'Tit';' tc; ali;raI'tel-Istle, urine SCNTl'l' lind blood atnd 

level, WetI ' .;. i,; ill 1-'I iiititl;. lThe40% CT diet was not signifi

',llt lV IP " (I. (I liI t itl'e t' oin til' .( or O/ CPM diet it feed intake, 

(Id,Ii yV, T , r .;I el! i i I %-. I'M its were consistently superior to PC 
dit' ; i' I ;it It - 0' ('PM level (P 0 Except at the 40 CPM0.05'). 
lI 'V I , moi't , t;l'lp I tI-'l IT I i lTl i-iul il i;-ed the 2 plitein so r'cei; antd lowered 
';eri t n uAili lil' SC.IN levil . Thle lvxpt . ,eei to indicate that iu to 407. CiiHl) 


C'll Id Ile iic- j ( 1'1 t, lI, lI t ed I"M supp I e tei Ls and t haLt (;C may replace 

I'M t,o . I lr 'ie lxti t illCP1> diet s, pple einted witi 1et. (Author's SullTiary) 

iIe 


0i120
 

17195 'El I'Tl .1ISE dil;i len aliments volail les en France, le manioc est 

"slirtI" del; formuleS alherittal re al prlitemps. (Cassava, scarcely used 
itnptultry feed ill France, ha been eliminated from spring feed formu

las). Avlculteur 3N2:34I-41. 1979. Fr., Illus. 

(C;as ;V;l. (iiS,;ii'l (ir .utiLt; . Us e s. Feeds and feeding. Animal. nutrition. 
Era Ill' 

'it ;I I llli I'll l , iltl ie tI Ill i la pIT Usedt't I CIt manufac' o L roductli by 1 
I t11CI!; t"I' OItriv 'Iuh;t i tit i tll ililp)t t'rI ayn swine rations (800,000 t) up 

lo til Slit' iii1 Itf 1);ii*. I i 1i7 ; the prices of cassava were attractive, 
llr!ill)'ptlrc'llm!-. 1"'. Dulltch, (11 llIlill, ;111(1I l'tUn~h prolcev ;sols. Three products 

ilt o lith' 'll ''t: lii 'lv itilii'i'id pellets l1d slpecial grade pellets (62 
SIlld lii' ' ,;l . (i0--li. stat''h), which htve storage prloblems.T;; hips 
.1nidlw dcriaglld; alldt"lit r'oot,; (11111V I s;hip~ment over 1 yvr). The nultritive 

valllt, lt l i! di',''l:;i;ed .is we11 as it,; dependence lilT storage'il!;!;5;I\ cnldi

tilns C;ill'e Ill(l i[tilt' f'rmelltatbill, glleide degradatioll,]ltl PI Caluste atnd 

o'cllrrelc'e iii Itiiiigi .inI -llald li ii' I iitrel lit to lab. lllllvses.11ccording Cassava 
C t;11ali Ile;lli't ' 'ii cce';'fiiliV ill swine nuT ltit l '(up to 45-50,, in rations); 

rat toniil to I l cr;' caITl il dICiieup to 511;,. In ratious for broiler chicks, 
lillitatiltl t"ii tI; i l i' Tiire te'hnological than lutritional ldue toIre its 

pnlverl il t tl'XI'tl0'' Il1d tile Ieed tii Incorplrate fat. The price of cassava
-lc;d pirodiiu't.! ixceeded 80 I" dlrilg, tile spring; therefore cassava will 

1Is; i '1V be eI Iil'lIlitLed f rom rlt Io l duriTng tile 2tnd semester of 1979. 
(SummitrI v I .B . 1'ran¢. I'N 1,.M. F. ) 1103 

0121 
181117 b P ., A. I.; iFODRI;IZ II., I.E. 1982. l~a yuca en In alimentaRI.%'Vilt 

c'I ideiIIruth jIt esT. (C a ,;;ival IT rlm Illatl nuirition) . I n Seminario 
,ac I alI e 'Iu ('1', 1aracay, Ven ezuell , 1980. Revista de Ia Facul tad de 
A riill{l;i. AIiclc l i.31 :6 1-624. Spann. , 4 0 Refs. [ Inst. le ltvestiga
ci lli ; Icl:e , ('EN IAP, Minl ster lo tie Agriiu I tura y Ganaderfa,6,te 

Apair t ldo " I , MiI (;,! '101 , Venlemuela]i,"h I 


: a;l. I ve'i . Da I ry cll , lCI cat tIe. Sheep . (;oilts. Uses. Animal:iiv;l. 

ill t r i Lilt . 

liti the l ;lt , '.tll t'he has beell a grow ittg ltiterest Ill cassava cultiva-

I i~ll .1ld its lilt' in rlllitllailt llltrition il Veeez ela ; research carried out 

ill i]1 li rlell artI ilt te' w'orld iii cate thit cassava can be used as a 
cerI';i I llh t i t lit ill lUillilallt lit uoilns. A general review is given ott 
!;eur;~I I - the;e ' Li I,-d:; , h1i 'hlIkilt ln),,the importanclv of cassava in the 

fillFit Ion Mi dIliry c's , heet cattle, 'at'imIS for bull calves, artd to it 
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lesser extent, goits and sheep. Results of several feeding trials carried 
out with bill I calve, uIing rat tons Ctltaining ii1fferet levels of cassava,
mixed with other uicreditentS qtlch is gr'as cos corwterates, moti,a sses, anid 
orea , aIre hr i ef Iv di seissed. Other studies on li i rv cI t tIe ntri t ion 
Included illixtir. s with mci;ke, oil cakes, cotton flour, alin oats. Researci
 
reSi ILS lli ite IL reIIIIct ion1 IT 
 the inst o1 rat ions for ruiiinaits, high-

I ight lig tile poLt l i;II Vci I of ccissivci 
 ,Ic1 c rea I tib t it ite ill anilmal 
nutrition. (.Summary b%I DII'C. Trans. by I.. N. F.) 1103 

0 122
I( 94 SANC , ..I.; lOI)RI ;TZ, N .M.; SOCORRO, -. P. Dl; PI1ZARRO, A.,

1982. Digestibiiitlade tinrelte ile "esNdUo da producao de ;iIcool a 
icrtir da mandoca. (Apparent digestibilItv of a *v-product obtained

from the prodUctLion of ,iiciiol from ccits.,tv.i roots). Arquilvos da Escola 
de Veterinl tcI t niversiidade Federal de Miinas Gerais 34(3):587-598.
Port., Sum. Port., Engl., 36 Refs. [inIlsterlo io Agricultura, LANARA, 
MG;, Brasil I 

Cassavi. Alcohol . Eistes. Sheep. 1)igest ibi I ity. Nutritive vaIle. Waste 
ut tizat ioll. Cirboholyvdrite ctiontent . 1ineral content. Animal pliysiology.
Animal nutri t tion. Brai,iI. 

A di gest ii ilItv t r iaI was conducted to study the nutritive value of a 
by-product obtcinlied In cas.cava clccil product iot. Eigiit adult wethers 
were kept in metitli cc;ige 4 4 isquare 

ments: (1) by-produrt; (2) by-protduct + I0Z molasses; 


i ; l itni x Iatin deslin with 4 treat
(3) bv-product + I.5%. 

ureca; (!) Ity-prout + IV" molasses 4 1.5':urea. Witer cld nineralsc were
aivailciitle, l.gestitllty of IM, crude protein e, mid energy
ranged frtm 31.7! to "39.71, 19.62 to '7.85, ii1.00 to 38.27, and 40.21 tio44.99%, recp .; .'llties were highest for treatlments 3 cni .'.. 'iOtctl digeStible
nutrints riltgeld from 43.110 to 45.t4 . Content s;ofi dige.t l ible energy were
1.80, 1.92, 1.9H, 'ind 2.012 cald of MI,' I .62 01 3 I .811, cmid I.81 kcaI/g.
Intakes of D, 'rude lirottin, adlia tl k.g were, highest (40.09 g,
5.62 g, ciin 74.02 kcaI ) with treatment 4. W4ith urea N balance was 

, 

positive.
Pour intake and digest ibi I ty were at;cribed tio I igitnil content, 16.25%. 
Notrit ive vlIe 0l tlie pleit i fiil lV avai Icit I v by-pridtctt , wiiicit presented no
toxic hazards , waS con!;i tiered sc Ii iir to tha i f lIow- liiiII tv tropical 
graisse s . (Snmtttctti l v Nu r it Imin A S Lrlc ts cii Rev i ews) 110 3 ir 


)12 319514 ,SII:A, A. F. 1981 . ViI Ilge product Il of pigs it,;Ing fresh camts va .
AIcifui AgrIc tuiIIrilI ulletinI (1) :9I-57. Engl., Sumt. EngI . , 22 Refs. 
Illus. [Mini trv of Agriculture, Ftretst & Fisheries, Tongal 

Ca.,;sava. Cassavat r..t:i (vegetahle) . Fil iage. Uses. Feed and feeding. Swine. 
Animlhta nutrit Ion. Totnga. 

Avalableillfirtit il theion feed value and use iif fresh cassava foliage in 
viilcige pig ra ising svtctem!; ire reviewed. VII lage subsistence and small
scale commerciaci I ;emI ctt eirc iI inteni;ve pig ralsf1; based oii fresh 
sweet cascsava Is discumt;ed with particular reference to iTonga. (Extracted 
from author's summarcv) 1103
 

0124 
19298 SONAIYA, 1.B.; TIM I, T.A.; AlI.E;1BOILA, A.A. 18182. Effects of 

nethi oil! ne-npp 1 elented ccls;ccvmi meal diets on1 performance and careass
 
chiarcteristics 
 Ilild some organ weIgtt s of growing-f imilimIng 1)1gs.
Nutrit ion Reports ilternaLtiolcii 26(i) :25-34, I'ngl . , Sum. .nWI., 16 Refs. 
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Ilopt . of An Insl t c ence, Univ. (if I re , II e-If, P. M.B. 5029, Moor 
I a~nta t li , I bmid n, N igeri-Ia I 

Ca ,'sava. (I ;s a v . SIpp leet tit. Fatte ning. Finl Shing. Swine. MetIhlo
ninclt. Ani-i'nl p y i lt, . Animal nutrition. Nige'ria. 

(1, prep;I ti'r (I I 1"(111 1;1%,, (rdI i!s vit I Iike tiv silo dr, ivng and grin lih g, was 

; tel gr'willg-t llishliig pigs at levels of 0, 15,included il 1,;inl citid
2 
I 1; ioll 

3(1, ;(lid 'i t.0, Im1 1:1.t. wa; incorpr<irated into the ratiosl which were fed 

to p ol ; .i1./ livi. ' w., 1111tii sl iilit . The 1ll.; Of1 diet p'romi oted the 

lal .;ist 1iiit 't g:i iii. All I liti it. conta;iIi hug CM Iiicvil faster growtli 

1l11 ii lVell eI; f is l meaI. C(arcass 

; IerI1(i l '.i t I L nt s i gil I f ii' it lV [Iti l lueiced by dietary 
11 1 1ii ', l'nt lil i1tI lit'V C, 1 ;1ltil 

;1 ;1 rIUti [,V11 

i'l sSes . pilts 

i l d I ;I lii; Wit i ,her levIls (If CM 1eni'e e li Cient ly while finishling 
c';I;IV;I. ie1 'i's" I' ijet rlal I ted iitI v'a;irm Growing ut 

pil!s Mild , bit tr Wt . iii I 0 (ilS iets Ont.iiilllg lower levels of CM. 
f,\llthlorl, ; s;uilpln v) fll i 

0125 

1 )9 4 Il-'E, t.O. AAYI , .. S. 1982. Pel'rform;nice and nutl Itent util ItI;atlon 

bv th( Aticall lilt rat (Crlcetomyivs gaininus Waterhouse) on household 

Wuia;te, of eni' locail oid!;ltffs. Aftican Iournal of Ecology 20(l):37-41. 

IlngI . , !;tr, tigI . , Fr . , 7 t s. Dept . of AlnialI Science Univ. of 

I adall, ltbi li , Nige' il 

C :;ilv . Coi I e., i;Ut' lit l i;';irlmii. lietary vale. )rv matter. Ash content. 

Fibre COllItelt, Potlin 'litoll[te . 'lt CilltetllL. Food energy. Animal nutri tion. 

Alricall gkillt I;II. ciI a . 

hr-owth ;Iitl(] I ' i'oilictcOil W ih w nill Ig (l(diinet. L caLtel Iahint rats showed that 

C; laV i ic-' I * vnrt p'-!;, pl~iititlit peels, ttti;e chaff, cocoyam and vair 

tuber'; cmild !1,)t ;lt~lill .;,itkt;ictry growth when fed 0lone. ligeStibillity 

of lilt 'i'llt~, ill th ( ic te; t !; Wa s generalvl low except or crude fibre, 

Nd-f il, i. i i ri .t a dtIi'est lili Ilty coiiff Iclents Incol Ailarelti 
i'l !,vipe,, I ; We.re i ,. h, - I ". " , 13 . ')I, -61 . 4, 06 . :'I, lad '39 .0W for DMI, CIP, 

criuide i-. e t her ,t I i ct , N- t ree extract lvI , and ene rgy, resp. Maize 

hwdII !i! hiher 0.0)) ithier feeds. TheCh siif l lil iCn tl.tI vlies (P " ta 

ee li,'' . low on lion , negative N retell

ioint w;Is li,,rvcd in ;ill eeds except cii rova tuber. (Author's summary) 1103 
retentiili it t ltili oli all it while 

()ii 0128 (118 0174 0178See al I W, 013 5 (1159 0175 
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1104 IIN 'IoxicI tV and et ox I f 1CL1ion 

0Ol 26 

19219 (INl', O. 1II8 3. Irece.cs ltg ad (IletoxI f Icat ioll of cassava . In 

Delanige , I". ; A liiwIi i, R. , oIls. C;issnva ToxicI ty and Thyroid: ResearcI 

• 1111 lub 1! lal I I t I;sules. (it tlwa , Canada , 1982. Proceedlngs of a work

shop. it tawa , Ilit 'Iut ion;! lteve lopmen t Researcht Centre. IDRC-207c. 

pp.I 
29 

-113. FIIl'., I sets., Ihls. fFaculty of Sciet ce, Utniv. of Ife, 
111.-lIfeu P . X. b . 0.() '1o o r PIat I t I onII, 11);i(l1n , N Ig e r I ;] 

Cslt1slv . t ilOa f I t i I 'IIi--50s. P lo.li;sI i g1). Food pirIducts. Cassava 
I) ro IfI ,c I I CN { . I-t-" ; . ro it c i I N i lia. 

Il f letitIt illtIIll iii ptrocess iing and of detoxifylng caIssava are given. 

l'radlitiially, 'assava i; irocessed into various (Irie-d products using 

6i)0 

http:Irece.cs


simple techniques. Traditional and mechanized production of gari, a 
granular free flowing product, is described. Fermentation takes place in 2 
stgs hog h cino fid-ia-ii msdo--y 6a-cterium-manihioc and 
Ceotricum candida. Residual cyanide is very low (less than HI ppm). Other
 
foodstuffs derived from cassava roots are described: fufe, ,hickwangue, 
ntuka, and moteke. In some tropical regions, roots are fe. ated to make
 
beer and also used in the production of alcohol. Some physiological mecha
nisms of detoxification are mentioned. .ethods of reducing toxicity are
 
discussed, such as removal of water contained in the root, 
 foilowed by the 
elimination of residual glucoside by soma form of heating. 
In oiher cases,
 
detoxification is carried out by heating only (cooking' or 
sun drying).
 
Simple drying of 
roots is capable of removi-3 about 90% of the glucoside at
 
60*C, but is less effective if heating Is carried out at 100C due to
 
denaturing of linamarase. Traditional methods of processing 
cassava to
 
remove cyanide should be studied more closely and more 
accurate analytical
 
techniques are needed to determine and improve tHe principles involved in
 
the detoxification process. (Summary by EDITEC. Trans. by L.M.F.) 
1104
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19563 PHILBRICK, D.J.; HILL, D.C.; ALEXANDER, J.C. 1981. 
 Influence of
 

dose level and methionine intake 
on the effects of linamarin administra
tion to rats. Journal of Toxicology and Environmental Health 8(1-2): 
159-168. Engl., Sum. Engl., 21 Refs. [Dept. of Nutrition, Univ. of 
Guelph, Ontario WIG 2W], Canada] 

Cassava. Toxicology. Linamarin. Laboratory animals. Biochemistry. Animal
 
physiology. Methionine.
 

A total of 108 male rats were fed a semipurified diet providing 10% casain
 
supplemented wirhimet, for 2 wk., at which time sose animals received the 
same diet withd.4 the met. for 4 days. Animals that received linamarin
 
were given a sinrgle oral dose containing 500 or 250 mg/kg bodywt. At the
 
higher linamarin dose all animals died within 5 h after dosing. Biochemical
 
and physiological changes observed in these rats 
included severe metabolic
 
acidosis, decreased cytochrome oxidase activities, atrial fibrillation, and
 
decreased respiratory rates. In general, the cardiac adenosinetriphospha
tase enzymes were inhibited by linamarin. None of these changes were'
 
moderated by dietary met. supplementation. At the lower linamarin dose
 
dietary supplementation with met. appeared to reduce incidences of clinical 
toxicity signs and fatalities. No met. effect was observcJ in the other 
biochemical and physiological measurements in rats given this amount of 
linamarin. Results suggest that dietary supplementation with met. provided / 
some protection against the toxicity of the lower 
level of linamarin . 

administered. (Author's summary) 1104 

0128 I
 
19217 TEWE, 0.0. 1983. Thyroid cassava toxicity in animals. In Delan e,


F.; Ahluwalia, R., eds. Cassava Toxicity an" Thyroid: ResearchQ'and 
Public Health Issues, Ottawa, Canada, 1982. Proceedings of a workshop.
 
Ottawa, International Development Research Centre. IDRC-207e.
 
pp.114-118. Engl., 15 Refs. [Nutritional Biochemistry Division, Dept. of
 
Animal Science, Univ. of Ibadan, Ibadan, Nigeria]
 

Cassava. Toxicity. Cultivars. HCN content. Animal physiology. Nigeria.
 

Studies carried out at the U. of Ibadan, Nigeria, and at CIAT to quantify 
IICN levels of Nigerian cassava var. and their implications with respect to 
thiocyanate production, I metabolism, and thyroid histology during the 
growth and reproductive phases of life are reported. Whole roots of bitter 
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cv. averaged 74.5 ppm IICN, whereas those of sweet cv. averaged 32.9 ppm. 

Different studies have reported increased serum thiocyanate concn. in rats 

and humans fed cassava-hased diets; pathological lesions have been observed 

in the thyroid of pigs. The int,raction of cyanide, protein, and I in 

thiocyanate production ;nd 1 metabolism were investigated in rats and pigs. 

Results indicate that thyroid casava toxicity can lie aggravated by 

consuming cassava dic-s that are not nutritional ly balanced. Two studies 

were conducted on rats and pigs to monitor the eflect of cassava diets on 

placental thlocvanate transfer, I metaboltsm, thyroid wt., and histology in 

geetating animals. A freab cassava diet containing 173 ppm lICN increased 

thloc','aenate colich, of U ime, serum, and amilotic fluid from gestating rats. 

In pigs similar changes were observed and milk thiocyanate and eolostrum I 

conch. were significantlv higher (P 0.05). (Summary by FDITEC. Trans. by 

I. .F.) 1104 

See also 0008 O112 0145 0183 

100 PROCESSIN(; PRODUCTS AND USES 

101 Cassava Starch and its Properties
 

0129
 

19989 FAIARI)O, N.N. 1981 . Saccharification of cassava (Manihot esculenta
 
Crant z) root powder by glueoamyvlase Immobilized o d fethylami noethyl-

Sephadex. Rag. Sc. Tlheeis. ioliege, laguna, University of the Philippines 

at lon Barlec;. 75p. EngI., Sum. Engl., 34 Refs., Illus. 

Cassava. Cassava atvirch. Biochemtstrv. Enzymes. Aliysis. Sacc~iarif icat ion. 
'rocessing. Gelat i nizat ion. Viscosity. ll ippines. 

The catalytic activity of glucoamylase Immobl1ized of DEAE (diethvlamlno 

ethyl)-Sephalh'x so ; evalIutt, d in a flu'dized-bed reactor for the sacechar

ification of c;isava root powder. Sul trate pretreatments included heat 

gelat 10; ation, acid prehydrlvsis, and thinnin with alpha-amylase. The 

casava root powdelr prepar;itfions whlich had been thinned with IIpli-amylase 
were fitlallv selected for the saccharifieation trials. The imnob i,I ed 

enzyme system exhibited the highest act ivity at 55"C. ll gher saccharifica

tion values of cassava root powder were obtalned with 1O. than with 20% 
sallds level. For both substrate eoncn. tested, lower flow rates led to 

higher conversion of starch Lo sugar by the enzymet, reactor sv;ten. Highest 

conc. of reducing sugar (w/v) from the combined activities of alphia

amylase and Immobilized gloioamylase were obtained at -07 solids level at 

the lowest flow rate tested. (Author's summary) 101 

0130 
195-29 (;ALLtANI, D.,J.; 8FWA, It.; BUY, Q.IH.; BOUC~IET, B.; SZYIIT, O.; SEAIY, 

I. 1182 . OnIultrastructura] and nutritional aspects of some tropical 
tuber starches. Starch/St~rke 34(8):2155-262. Engl ., Sum. Engl., Germ., 
10 Refs. , IIulls. (ITAA - MIcroscopie, INRA, Centre de Recherches 
Agroalimentaire.e, 44072, Nantes Cedex, France1 

Cassava. Cassava starch. Analysis. Nutritive value. 

Type A starches (ihanihot utilisstmna, Dliscorea dumetorum, and Colocasia 

ant=quorum) ad type I starches (Canna edulis, 0. alata, and I).cavenensis) 
ore investigated. The degradation of the pure tuber starch as compared with 

that of feeds made from a particular starch Is more or less the same. Type 
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A starches are more rapidly degraded by bacterial alpha-amylase. The 
susceptibility to attacx is compared with the ntritional efficiency of the
feeds using axenic and holoxenic chickens. Comparison of the degree of 
degradation of tile starch granules in tlhe ciop and in the feces (hy 11 
vitro and in vivo studies) is made by scanning electron microscopy. Type A 
starches always show a higher susceptibility to alph,-aevlase attack. fthe
feed efficiency tested on chicken and digestibility of tuber starches in 
the sheep rumen and in the chicken crop Increase a; their -ase of 
degradation by bacteria alpha-amylase (in vitro) increases. (Author's 
summary) TOI 

0131
19297 IORENZ, K.; KULP, K. 1982. Cereal and root starch modification by

heat-moisture treatment. 1. Physico-chemical propertieS. Starch 34(2):
50-54. Engl., Sum. Engl., Germ., 12 Refs., Illus. [Dept. of Food Science 
& Nutrition, Colorado State Univ., Fort Collins, CO 80521, lISA] 

Cassava. Cassava starch. Analysis. Mod ified starches. Gelatinization.
 
Viscosity.
 

The effects of heat-moisture treatment of varied severty (18, 21, 24, and

27% moisture and 16 I at IO00 

C) on the physicochemical parameters of 3
 
cereals (barley, triticale, rod millet) and 2 tuber 
 starches (arrowroot,

cassava) were studiel. The treatment restricted the swelling powers of all

tested starches. Solubi 1itles of cereal starchies increased while those of
 
the tuber starches were reduced at 900C, indicating different types of
 
reorganization of the starch polimer 
 In the 2 types of granules. Enzyme

susceptibil ities and water-binding capacities were augmented by the
 
treatment. X-ray diiraction studies showed decreases in degree of crystal
linity of cereal starches and changes ot C-pattern to A-pattern of tuber
 
starches by tile treatment. Effects on pasting properties 
 are also given.
 
(Author's summary) 101
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19524 MOORTllY, S.N. 1982. Behaviour of ,assava starch in various
 

solvents. Starch/Stirke 34(11):372-374. Engl., Sum. Engl . , Germ. , 16
 
6 9 5 0
Refs. [Central Tuber Crops Research Inst., Trivandrum 17, Kerala, 

IndiaI 

Cassava. Cassava starch. Gelatinization. Viscosity. Analysis. India. 

Solubilization and gelatinization of cassava starch in various solvents of
different polarity and water miscibility were studied. Formalin wan also 
used. Results Indicated that starch gelatinizes in dimethyl sitl foxide 
(DMSO), ethanediol, glycerol, and formalin at varying temp. 'rhe viscosity
of 2% solution in these solvent!; varies largely. The clarity Is almost 
equal, whereas solti* on stability is highest in case of formalin. The I 
staining expt. shows that, fin fornalin solution, a reversible complex is 
formed between starch and formaldehyde. (Atthor's summary) 101 

102 Uses, Industrialization, Processing and Storage 

0133 
19985 AGUIRRE, I.M. DF; TRAVACIlNI , D).A.; TRAVAGIINI M.M. E.; FEIRREI RA,

V.L.P. iTROSE, 1.; Fl GUE IREDO, I.1B. 1978. Aprovei tamento do residuo 
do extrato prot6ico de soja em mistura om fa~lnha de mandioca. (Utili
zation of soybean milk residue for protein enrichment of cassava flour). 
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BIoletim do insrituto de Tecnologla de Alimentos no.56: 129-156. Poti t 
Sum. Port., Engl., 17 Refs.
 

Cassava. Cassava flour . Soyhean flour. ComposIte f ours. Waste uti Iization. 
Protein en0richment. Nutritive value.o Orgaoloptic exam [ination. Composition. 

Braz I. 

Two processes Ior iincorporar iog soybean milk reu.idues Into dif ferent types 
of CF (crude and "haiana'') were studied: (1) rhe residue gas In.oorporated 

during procei;sing, ji-ttbefore the drylng stage. (2) D)ried CF and soybean 

milk residn, were simply mixed. Simples of tie f inal product were evaluated 
on the basik of their physjical ;ects, chemical composition, and organo
leptic and nutritI nal characteiistcs. The addition of up to 40 soybean 
milk residue to both types of flour was feasible, resulting Ili products 
wiLh at leas';t 10" protein, and with good organoleptic qualities. Prelimi
nary results showed that the products presented satisfactory PER values as 
compared with the PI'ERva iies. of casein. For the samples obtained by the 
dried components mixture process, tile PER values were superior to those 

found ill the samples obtained by the predying mixture process. (Author's 
suil1a ry) 102 

0134 
11791 BAIEIIRO, R.R. 1979. Potencial agricola do Estado da Bahia para a 

producao de ilcool de mandioca. (Agricultural potential of the state of 
Bahia for cassava alcohol production). In Congresso BrasIlelro de 

Mandioca, lo., Cruz das Almas-BA, 1979. Anai s. Bahia, Brasil, Empresa 
Brasiloira de lesqul sa Agropecua ria. IDepartamento de Informacao e 

2 7 7 -2 8 2 
Documentacao. pp. . Port. 

Cassava. Alcohol. Brazil. 

The participation oi Brazil 'n theIlnternational cassava market (chips and 
starch) is outlined and the state and perspectives of cassava growing in 
the state of Hah ia, major cassava producing state of Brazil (expected 

production in 1979 = 4,51)3,000 t), are analyzed. Alternatives for alcohol 
production in Ballia are dIiscussed . Characteristics found load to tile 
following conclusilon;: (I) there iS a regular supply of tile product; (2) 

cassava growing Is carried out ott stmall farms that would benefit from the 
National Alcohol Program (l'VO-AI.COOI,); (3) a possIbility exists to special-
Ize in certain areas (for alcohol or for flour production); (4) there Is a 
possibilttv of Icreasing the farmers' actual income with the resulting 
social hetel its that would prevent rural emigration and provide direct or 
indirect' mnployment; and (5) cassava cultivation will posslbly not become 
large-seale, as iln tile case of sugar calne, sice apt lands are abundant, 
soil and climate reqalirements are few, aon the av. product ivity can be 
increased (currentlv 15 t/ha) through new agricultural technology, without 
Increasing the area cultivated. (Summary by I.B. Trans. byI.0.F.) 102 

0135
 
18932 BILANCO, 0. 1982. Evaluacitin del procesamlento do yuca. (Evaluation 

of cassava processing) . In Seminarlo Nacional de Yuca, Maracay, Vene
zuela, 1980. Revista de Ia Facul tad do Agronomia. Alcance no.31 :479-505. 
Span. [Univ. Sih -n Bolvar, V0659 irados del Este, Caracas, Venezuela 

Cassava. Factories. Technology evaluation. Cassava chips. Cassava meal. 
Pellets. Feeds and feeinllg. VoezueIa. 

The evaluation of cassava p'mo,tssitg It: Venezuela Involved the following 
steps; (1) examiloation of operativeness and operation problems of cassava 
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processing plants, (2) search for information about optimum cassava pro
cessing, (3) survey on cassava utili:,atlon in feed concentrates, (4) visit 
to and technical diagnosis of cassava mill , (5) evaluation of the techni
cal diagnosis of the proce;sSing plants for eaci level of processing and 
line of production, and (6) technical feaslbility of Improving problems of 
transportation, receipt, and1storage to reduce tilecost of tileend product. 
The processing plants of Ca tca, Calpaca , E1 Plifial, and Agroinmoca were 
visited and a technical diagno,!; tofeach was made. These have a production 
capacity of 10,000, 70,000, 80,000, and 100,000 kg/day, resp. , of CM1, 
pellets, starch, and ted eooicentrates. The main processlog equ ipment of 
each plant was assessed, giving specific recomiieiidations for each. Seven 
alternatives for (list ribut ing the different operations of the production 
process among tthe farmers, the cassava ml I I , and the feed concentrate 
factory are proposed and analyzed. (Summary by EDITEC. Trans. by L.M.F.) 
102 
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189331 BOCCAIANIRO, A. ; CASAITA, M. ; KOTZER, M. 1982. Producci6n de
 

glucosa a partir de yuca. (Glicose production from cassava). Il Semina
rio Nacional de Yuca, hMaracay, Venezuela, 1980. Revista de la Faceultad
 
de Agronomla. Alcance no.31:5(17-514. Span., 58 Refs. [Agroindustrial
 
America, C.A., Caracas, Venezuela]
 

Cassava. Caissava starch. Uses. GIlucose Industrv. Venezuela. 

Two systems for producing glucose from cassava starch are briefly die
scribed. In the 1st !system starch is mixed with HCI in a tank with agita
tors and then is passed to another tank with a temp. of 145%° for 5-7 rain. 
This mixture Is neiitra I ized with sod ium carbonate to a pl value of 4.7-4.8 
and cool eI to 75°C. Ret ii ig fol l.ows, the mlixture being filtered In a 
3-stage-process through tianks with aetivated C, a rotary vaccum filter with 
diatomaeolis earth, and another filter. It Is fi naIly concent rated to 
80.37, Ii in heateid tubes that form f I Ills evaporate 0 2ndthat easiv y. The 
system uses the alpha- and beta-amylase enzymes to I iquefv starch in 
continuous tubular teat exchangers that reach temp. between 86-88"C. There 
starch is gel led and I iquef led. It is then heated rapidly to 140-150%0 to 
assure complete dispersion al lowing enzymat ic action ti occur. The teip. 

Is lowered to 8H-88°C attud Iliufaction Is completed. It is cooled to 60'C 
and sent to s;iccharificatlo taiks where the' mixture is acidified at a pli 
of 4.7. Amyloglucosldase ik then added ;id the mixture is maintained at 
constant temp. during 1.8-72 h to Ie purflid and concentrated in the same 
manner as the 1st sys tem. (issava ctau produce 12 t more atlnhydrouls 
glucose/ha tha It' I'T . Traits. by I,,.F.) 102sugarcane. (SllTir y ElI) 
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19547 BONOM I , A.; AhIt'1l1O1'I., II.; S(CII EI.I.,W. 1981. Simulatfoit of the 
cont intious fermeit;t ion oI mnan itto hydrolystvte . IioteehlnIol ogy and 
Btioengineerifig II (stippl .) :313- ,7. Engl. , Sum. Entgl. , 16 1efs. , I IIits. 
t Promon Engenharta , 9 de IlIo, Sao Panilo-SP,S.A. AVeitida hli 49 49 114)7, 

Brasi 1I
 

Cassava. Ilwvirolysit;. Feitmetlati iii. Stt lt . iea I anailysi!;. Simulat fon modelIs. 
Ethano I . Produc t iv i tv . lr;iz II. 

The !;itlla i llo if the cont ittittts fertitnt at ion of cissava hydrolvscte 

itiI I:' i g a vclst straill if S iilcehaloTtttes cerivisltae, Isolated from Hte 

commtrctI.,tpressed lagi lV d Braziliat isI yeaist etlltIoeO it distilleries. 
il is;;e The odtel used the slimulation is from batch et 
ris. In o rder t c asess the tclioimici I tompet iti of the utl tLuous 

T. lit derived cptl. 
eness it 
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fermentation, some additional concepts, such as cell recycle, and 2 
fermentors connected In series with and without feed division of fresh 
substrate, are analyzed and compared. (Author's ummary) 102 
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18973 CENTRO INT'l'IRNACIONAI, DE A;RICULTURA TROPICAL. 1981. Utilizaci6n de
 

la yuca. (Cassava utilization). In . Programa de Yuca. Informe
 
Anual 1981. Call, Colombia. pp.23 

1
-250. Span., Illus. [CIAT, Apartado
 

A6reo 6713, Call, Colombla]
 

Also in English. 

Cassava. Cassava programs. Roots. Dry matter. Starch content. Timing. 
Cultivars. Sugars. Cyanides. Leaves. Uses. Cassava chips. Solar drying. 
Piglets. Chicks. Technology evaluation. Animal nutrition. Colombia. 

The factors affecting the quality of cassava roots were studied: var. and 
age of the plant; DI, starch, and sugar contentt- la the roots; cyanide 
contents In leaves and roots. Roots of bitter var. CMC-84 showed higher DM1 
contents than those of sweet var. C-4). Total and reducing sugar contents 
followed slightly different trends throughout the 9-12 mo. period In both 
var. Total cyanide content In CMC-84 was less affectecd by age than that of 
CMC-0i ; root palrenichyma tissue had moreless stable total cyanide content in 
both va. Expt. were conducted on the effect of drying cassava on concrete 
floors and oin Inclined trays on lICN elimination. Both methods efficiently 
reduced IICN levels for animal feeding. Sun drying on trays and oven drying 
were compared. For all var., oven dirving at 60'C produced dried chips with 
a lower )ICN content (1'1 0.05). The ;fl age process of CMC-40 reduced total 
cyanide content to 25-36% of the init fal cancn. after 6 ma. Piglet prefer
ence for diets containing 0, 14, 20, 28, and 40% CMIwas studied and a 
consistent preference was found for diets containing 28 and 4(1% C. In 1 
expt. 537, of the total feed consumed contained 40,%/ CI. In expt. carried out 
with broiler.a, results Indicated that CM can be used up to 20Z without 
causing nutritional problems. Preliminarv information was also obtained on 
cassava processing for tile animal feed market on the north coast of Colom
bla, through a pilot collaborative proj ect carried out by the Integrated 
Rura I Development Program (DRI), the Canadian International Deve. pment 
Agency, and CIAT. (Summary by EDITEC. Trans. by IL.1..F.) 102 
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199910 CIITTENII'N, A.EI.; lEAD, S.W.; BREAG, G. 1980. Anaerobic digesters 

for small-scale vegetable processing plants. London, Tropical I roducts 
Institute. Report no. G139. 28p. Engl., Sum. Engl., Fr., Span., Refs 
I1us.
 

Cassava. Waste utilizatLion. Bliogas production. 

Tile digestion of vegetable materials for biogas productIon for small 
industrlal purposes was studied to obtaln practical experience in both 
blogas digester desc ign and operation It the possible application of the 
proces!; to waste products ftromc cassava peelings. 'T'cy digester used was 
designecd for continuous operation and was apptrox. 3 m In vol. It proved 
impracticable to operate the digester below 30"C while still obtaining 
worthwhile gas production. The Operating tealp . was therefore kept above 
that commonly found ini tropical countrtics. As it was not possible to 
obtainceassava residues ill sucfflieet ILuant ities to operate this plant, 
potatoes were ut i lized as aI substitute. To compare these results to 
operation oi cassava, expt. were also carried out in a1 5 1 fUrcermentticmn 

vessel operati, at 35%1 on potatoes, peeled cassava tubers, and ur!smsava 

66 



peelings. 3Details ou the rate of gas production and performance of the 
plant (3 is ) under various operating conditions are given. Energy require
ments for the process are also considered. (Author' ; summary) 102 

0 140 
18931 DAVILA V., A. 1982. Estudio t6cnico-econ6 ico del proceso de 

transtormaci6n de la yuca. (Teehnicoeconomical study of tileprocres of 
viassav trans fornmt lon) . In Semina rio Nac lorms I ie Yuca , Ma racay, 
Venezuela, 1980. Rev ista de la Facul tad de Agronomila. Al cance no.31: 
451-477. Span., I I lus. I IICA, Fondo Si m6n Bolivar, Apartado. 55, 
Coronado, Provincia de San JosC, Costa Rical 

Cassava. Processing. Factories. Costs. Cassava illeal.Pellets. Cassava 
flour. Venezuela. 

The situation of Venezuelan cassava root processing plants Is reviewed or. 
general bas ts. Processed products, Installment capacity, investment, 
location, and current status are deqc ribed. There are 11 plants for 
processing flour, pellets, chips, balanced feed, and starch. Some are lust
 
being Installed. Others have problems with the supply of raw material.
 
Capacities of processing cassava roots varied between 12,960 and 36,000 
t/yr. Cost: of the different processes involved in transforming root!; into 
CF, pellets, chips, and flour for breadmakin for a pilot plant are includ
ed as well as maps that locate the geographic distribution of cassava 
productioll Zones alnd the processing plants. Variable Costs of cassava 
processing for aniislm feeds represent 85, of the total costs ani the 
substItultion of sorghum by cassava is not economicallv feasible. Therefore 
it is recommended to use cassava for starch and al coho1 production. 
(Summary by EITEC. Trans. by IL.M.F.) 102 
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20112 DIAS, A. B.; SICSIJ, A.; KATZ, F. 19111. MandIoca e cana-de-acucar: 

exploracoes sobre ima talvez feliz coiplsiementaridade. (Cassava and 
sugarcane: a possibly happy completentaritv). Revista de Fconomia Rural 
(Brasil) 19(1):35-4c. P1ort., Sum. Port. , Engl. , 5 ReEs. I CME-PJlFS/IIFPE, 
Univ. Federal de Pernamlbuco, Cidade Univers itaria, Recife-PE, Brasil] 

Cassava. Uses. Alcohol . Energy productivity. Brazil. 

An Innovative complementarv ue of cassava anii supat"alle to prodluce alcohol 
in Brazil is presented. The cu'rrnt perfotri;nco of holli crops is lnalyzed 
on the hs[i of tew techil ogy. The compl elleitars ll.e of uii;arcatte/cassava 
(cassava or cassava chips used between cane cros) al low,'; the annual 
production Of alcohol to e:.:pand 507, with the sanlleclpacity of distillation 
currently Installed and without tigniflcaitly lincreas;ing the auiltit of 
capital destined for the industrial stage ot alcohol production. The lower 
soil requiresients of calssavo allows lauds of lower opportunity costs, that 
culd1 not be used for cane production, to be enploved thus ilcorlporating 
these poorer lands to energy production ;lilt]extending th benefits of 
PROALICO0I. to regions andi poplions not yet henefited. Other aspects are 
analyzed such as the posstiility of usiig bagasse in the process oi cassava 
alcohol production. Further aaIysi; ot the principal varihbles alnd aspects 
is needod to promote a rational energetic tpolicy, mainly regarding liquid 
vegetal itu to substlitute thoseoif mineral origin. lach of the alterna
t1ves to tile expansion ,I alcohol pr'duct loll :;lo"Ildhe e amiluio : (1) 
exp;tlin o tl c ultivated area, nlaintain ing plliliplact it'S; (2) additioltI 
product ion of slugarcarle mola~!;ev, to proiii allcobol Out of the crop sea
sois ; (3) complemiientairy use of row cassiava; ind (4) cimipllnetta ry use of 
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cassava chips. Private and social cost of production and stock formation 
and maintenance should be taken Into account as well. (Author's summary) 
102 

0142 
19559 FLORES, D.M.; GARCIA, V.V.; URITANI, 1. 1983. The relationship 

between methods of making cassava flour and coumarin form.ticn during 
drying. Nippon Shokuhin Kogyo Cakkai shli 30(3) :175-177. Elgl . , Sum. 
Engl . , lap., 8 Refs. [Dept. of Food Science & Technology, Univ. of the 
Phi I ippines at los Bafios, Col lege, laguna, 3720, Philippines] 

Cassava. laboratory experiments. Cassava flour. Processing. CousrArin. 
Drying. Isiorchenilstry Analysis. Philippines. 

'rhe relationship between methods of making CF and coumarln formrtiorr during 
dry ig was studied In order to determine the most suitable method of making 
CF in tropical regions and of evaluating the quality it CF or cassava 

tchilps. Harvested roots of cv. lakan were dried in 3 dlffeei ways: (I) sun 
dried for al1out 6 h1, then oven dried at 45-50'(: for 10 h; (2) microwave for 
5 milr before sun or oven drying; (3) dried in a cahinet drier with air 
blower at 40°C tor 16 I. All were pulverized in a coffee mill. Roots of cv. 
(;olden Yellow were sliced 30 and 10 mm thick and sun dried for 28 and 21 I, 
resp., and then pulverl;ed. Pulverized sun-dried chips approx. 20-40 mm 
thick of white flesh type were also used. IT- 1 iglrt exposure on tile 
developed TI.C plate indicated tire presence of the stress metabolites, 
scopoletIn, escuin, and scopolin in the alcoholic extracts of CF. 'riTe 
intenrothus of tile 1l i Ilish fluorescence obtained from tIre 3 coumarin 
derivatives varied, depending on the methods of making CF. Fast drying 
hardly enabteol tile s'lices to form coumarin derivatives, producing fine 
quality CF. (Author's summary) 10O2 
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19537 (;REINFIEDID, I'.F.; BROOKS, R.B. 1982. Processing of cassava to produce 
ethanol-effect of raw material preparation. Starch/St~irke 34(6):192-197. 
Engl., Sum. Engl., Germ., 5 Refs., Illus. [Dept. of Chemical Engineer
ing, Univ. of Queenslaid, St. Lucta, QId., Australia 40671 

Cassava. INhdroly:,is. lermentat loin. Processing. Alcohol. Analysis. Cassava 
starch. Composit ion. Arist ral Ia. 

'rhe effect of dl;;I rtegration severity on starch hydrolysis and ethanol 
product ion f roim cassava roots and stems was evaluated. A considerable 
fraction of the starch In the roots was made available for hydrolysis with 
relatively crude processing; all such material was readily fermenited. To 
achieve a very high fermentables yield, elther very intensive processing 
or, preferably, a 2-stage process, with the 2nd stage Ibeihg applied only to 
tbe oversize material, I requilrer. Wrhether it 1s economically viable to 

process the oversize material further dependhs or a rin. of site-specific
factors. 'lie 2--stage option appears tie morte attrarct Iye ail ternative 
(Siec In I ly ill sisal I- to medirir-size cassava to ethanol plants because of 
tle need to minfiize power requirements andil thereby steam usage. (Author's 
summary) 102 

19502 IIU ;, 1I. ; P:ENING;ER, II. 1980. Cassava aIs Rohstoff flir die 
biehierstel lung. (Cassava as r.v material for beer production). 
Brauere-Rundscharr 91(9) : 149-193. Germ., 8 Refs. 
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Cassava. Cassava flour. Cassava starch. Cassava chips. Uses. Casqava beer. 

Botanical and economic aspects of cassava are dia:cussed and chemical 
composition ls descrihed. Cassava chip flour and cassava starch were used 
in pilot plant scale brewing trials, being combined with malt at 50:50 or 
30:70 malt:ca!;sava ratio!;, in I- or 2-mash decoction process;s, or In 
infus;ion mashing. Analytical data of resulth[in, worts and beel's are tablat
ed in detail. Al though use (t ras;sava led to dilflctlltleI ; at laiutering, 
dark color, and low otoal illd amino N, Ire arSe for;gg S;tions ;Iade mllIprus ilng 

processing qpci liv, ;uch as ulse i qniple filter aids, u.exi of cassava 
starch Instead if cassavat chips, and use of the infit;ion proces,. leers 
made from 5i): 50 malIt:cassava were still of acceptahlle sensorv qualits. The 
possible ust of dolestic casa;va as anl adjunct iii blewing in tropical 
countr les; is demoni, t rat ed . ( Sima rv bY Food C I ience and Technol ogy 

Abst racts) 102 
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19527 IKEI)IOBI , C.O.; ONYIKE,E. I 982. The use of I inamarase in garl pro

duction. Process Biochemistry 17(4) :2-5. Engl . , Sum. Engl . , I? Refs., 
Ill us. [Dept . of Biochemistry, Alimadu Bello Univ. , Zaria, Nigeria] 

Cassava. 1,liaTlarase. Uses. (;arl-. Ferme~ntation. lietoxification processes. 
Enzyu,-s. Nigeria. 

The detox1ficarion of cassava associated wi ti termentat ion depenils on 
endlgenous I inImara;e hydrolyx;i of the co;t ituent cvaniogen ic glucosides. 
Add it ion of exogellOuS I inalarase preparat ons to ferment ing grated cassava 
not only illcrejsed the rate ald extent of detuoxlfiiatioll but ailso Consis
tentiy vielded gari with innocuous levels of cyinide. A pireliminary screen
ing of several fingal lsolaLet; for thei r abilits to ssnyltlt'size ilInaliarase, 
resu l ted In the idlenti f i rat iun o I.' Iungi , Peni ci Ilium ;teck i i and 
Afirg i I his svdowi , capabl e of producing tit i; enzyme tin commercial cluan
tities. The use of inllamurase or iia;irase-r'oduc iig fingi ti cassava 
ferment;at ion for gar i proli ct Iin may be all interesting possibil ty. 
(Author's !;sumfary) 102 

0140 
19531 KUNIII, A.A.M.; (IIII,)YAl., N.P.; I,ONSANE, B.K.; AIIHED, S.Y.; NATARAJAN, 

C. P. 1981 . Studies onl prodlct ion of alcohol trom saccharified waste 
residue from cassava starch processing industries. Starch/Stirke 33(8): 
275-279. EngI. , Sum. Engl. , Germ. , 20 Refs., III is. I Central Food 
'ecliioI iglca I Research Inst. , CheluI vamba Mansion , V.V. Hohial1 a 1.0. 

Mysore 57011 3, Inilia] 

Cassava. Ca s;;ava !itarch. Factories. Waste utfliiatIon. Alcohol. India. 

A fibIrous Waste res idue (20',) obtained Ili tie nanufactlure of starch and 
sago fruom cissava pwut; disposa l prlob lems. Fermeatat in studie;, isIng 
Saccharonrvces ceresvislae, for the production of alcohlil on accharifled 
waste revealed that ont'ichelunt with mineral salls and N Is essential.. An 
inocullum size of 2'..' x 0 cells/S5) ml medium was opttilmal, while highest
quanitytv of alcohol lotrued with 96 Ih fermentation. Thoigh optimim initial 
Sugar nlcn. In tile lermentation medulin was about 15%, the saccharilfed 
waste ut'eulou expensive ciincli. treatment to raiise the sugar ceino. tim tile 
opt Irmm level. Economic considerations suggest tilt use of saccharlfied 
waste without ceoun. (Author's summary) 102 
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11796 ELLO, J. C. ; URlBAN, C.W. 1979. Aspectos economico-energ6ticos do 

etanoI de mandloca. (Economic and energetic aspects of cassava ethanol). 
In Congrusso Brasilefro de anddiuo lo., Cruz das Alnas-BA, 1979. 
Anals. Bahia, Brasi I, Emnpresa BrasiIetra de PesquIsa Agropecuorba. 
Dlepartamentll de Infolrmaeao v locnmentaerao. pp.2 8 

3-322. Port., Tlus. 

Cassava. Ethanol . Faetorles. Industrial ization. Product lvity. E"conromnics.
 
Process ing. Brazil.
 

[echnical diata ire su lrinrerd[Slt fromri dIverse solrcesr (mlmprcsa de Assistenrcla
 

Trlicl I ixtenr;ia Iural, F'riprea de Agropeculria dc 1lirias
lueslirIsi(a Gerais, 
INDI, Insti tutu t, Acicar 0 do ,Alcool, Fundaeao Instituto Brasileiro tie 
eogafla e Estat f.tica, and farmers' (feetings) on ethaloil product ion from 

ca;ss,;wI alld other statlcliv, sceh;lri ferous, or el IUlosc farm products 
(biolnass;) which maln(v differ in the s;t,agesotfs1pply arnd preparation for 
tlt ation e pi oce'0S (It . UStill)I ili ofwitlill t aIcohl I prodlct'tIlO The enlllt 
p1lvalent Iclorf(e5; that lt(eCmore thiill Olne raw miaterial is th; made
 
possible. TIh utili::"tlnof the whole cassava plant, social and economic
 
11nOefits , ;111t the s1Ssi ilitV (t techIliciiI inmlprovement are highlighted and
 
ex;upleu; irl p iver. Agricultural, industrial, and enerretc advantages of 
'055.Vcl anid !lgiti'clne ;0 raw rIimllterilis for alcolhol production are compared 
ill detail, ca.ii.s ;l having favorableICteSr iLtS(e.g., tie ellergy ilput ill tile 
ndtrialtil has'e Will!ld he 1380-1'.20 keal/1 for casrrova vs. 1780-2000 keal/
 
1 for sugalrcaie. Tables anid figures are included. (Summlary bY ].If. Trans.
 

11148 
1176) MFNEES, T.. .B. I;E 1979). Avarices tectileios C C perspetlvas de 

apllicacar ia plodirao tie5!cool da mandioca. (Technological advances and 
possli tee of appi ieatIOt I cassava alcohol production). In 
Coengresso Irai !et1o de Mood oca, Io. , Cruz das Alhlas-iA, 1979 . Anal s, 
Bahia , lrasI I Erpresa Bras IIeira Ie Peslquisa Agropecur ia. Departamento 
de liformacai I Ihoclirrenrtilcal. pp. 181-187. Port. 

Cassava. AIcohol. Indt jriali .[t lon. Brazi 

Cas.sava alcohlI product !il Is dlicu.,s5ed il relat ion to tIhe energy balance 
of tile p)rieess ;lli tihe f;ictors; that determine whether tis balance is 
favorable or ilo . Mariir aivlrcevs Ini techlology, i imed at overcoming tIle 
difficultie: thAt occur when ca;ssava is used for alcohol production, are 
descr le1d. The pwll1f1tilltion; lt industrial improvement are discussed, based 
(In1th cOns i(illation that irheenergv halace is a rrie;lrts to detect faults in 
tre1 r (IltdII'tiIprocn S;. These iliprovement.s inrvolve: (1) tile search for art 
;iClItlilt telt']; (2) saccIha'iitcation; (i) production of enzylmes; (4) et tin
nous cooking; (') immoilillatio of saccharifying enzymes; (r) microwave 
coolking; ;ird (7) use of cellulase as an aid Il tile saceharification of 
CI;aiilv;il pastes. (Srumnry v Ib.t. Trans. by I.l.F.) 102 

01149
 
11811 IARI, I-, E..I.iD1:S.; CA I)CA, .1.0.B.; ARORA, If.L..;SAEI), K.A.
 

SAMPAIO, '. 1979. Sisutelna rinrrioca - Aguiap. [Cssava - water hyacinth
 
(Eichllrnia cr;;hieassies)]. Ii Congresso Brasileiro de Mandoea, Io., Cruz
 
dn Almas-BA, 1979. Ariais. Bahia, Brasil, Empresa Brasileira (ie 'esqusa
 
Agropeckuria. Iepartamento tie Intormarao v l)cumentarao. pp.323-349. 
Por1't., 0 Ret ., i1 rrs. 

Cassava. Pl'odtctlin. Statistical darta. Alcohol. Industrialization. Fcorotir-
Ics. lr-izi I. 
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A model of cassava a Icolol product ion (20,000 1 capacity) is out Ibned; the 
energy source for the process Is the ig;as from aretaroblc digesters that 
use the water hyac ith (".ichhorn ia crassipes) , at aqua tIc plant with 
extraord Inary growth alldpropagation rates, ;Is raw aterlal. The system of 
Integration IroIl-eid would Colsist of a lagoon to cultivate water hvacilith, 
Instal lien oI anaerobic (igesters , a vapor and electricity generating 
uit, andf a cailtavat alcohol product ion unit. The bilogas produced serves as 
fuel of a hof ler feeding a low-pressure turbognerator foi the Industrial 
process. 'Ihe tlrli from tilebiedigestec would be returned to the lagoon,
the residue; (Lke) won id be used as; fertilizer for cassava crops, and the 
surplus wold bi peIleted fur cotimlercia I i at ion. 'itC process of obtaining 
cassava a Icohol is cp IaITied . TIe f lhers tesul t Ing from this process,
together with tile refidual broth if ferientati )n ;and of distillation and 
tie recovered ''east, w if mti up ration for bviInewake a cattle, along with 
tileaerial part 11 c ;i;sava plants. Part of IMV~e would be usedthe r.maetirt' 
in obtaininfg g:reater efficiency it anierob Ic blodigestlon. Detalis and 
background of tine project are given in table form and in flow charts. 'Ihe 
use of planted forest ;,rowtit s alternative ere rgy source Is also men
t tned. (Summary byI1.I1. Trans. b% 1,.I.F.) 102 

0150 
19241 PARK, Y . K.; CRUZ R. , II. 1982. Al cohIol product ion from various 

enzyme-conver ted starches with or wit hout cooking, , Biotechnology and 
Bioengineering :4(2):495-500. Engl., 5 Refs., Illus. [Univ. Estadual de 
Campinas, Faculdade de Engenharta de Alitettos, (:.P. 1170, Campinas-SP, 
Brasi I ] 

Cassava. Cassav;i starch. Ethanol . Enzynies. Ferttenta t ion. Industrial 
,111crob io logy. 

The effect iveIess of al cohol Ic fermentati ort froi cassava , ma ize, potato,
and Ialbnsstu ';tarches w;l cimpared. Astergi ls awantori NRRI. '112 and A. 
uiger were iso ltOd from belit jut (tatur;Illv fermented cassava mash) and were 
used for production of a loglucosidase. Bacillus subtilis N11I, B-941 was 
used for pri~duction of biacterial ;tlpha-amvlase and bakers' yeast for 
a cohol fermentatitfon. Tile preparation of arsyloglucosidase and bacterial 
alpha-ativlase 1;; described is well as the assay carried out to determtine 

n'ttyte activity. Two procedures of alcohol fermentation, with cooked starch 
or withit cooking, wt,re used. Alhool yields from raw starch were 90.0, 

cassava, and pot;rto.
st;iches were cooked -Itnd I Iiquef led by 1iicterial , itha-amy Iase, higher 
vielh; were Obtaind: 93.0, 9.O1 , 73.0, and 91.07, resp. 'Tiledegree of 
fvdriolysi; of tie different 

99.O, 48. 1, and 11.1.7, resp., for tlaize, babassu, When 

starches by purified amyliglucosidases showed 
r,':ratfonOf redhucing sugars at levels of 15.7, 15.2, 1.9, and 0.7 mg/ml

fortmaize, ca;stsava, babassu, and potato starches, resp. (Summarv by ED ITEC. 
Trans . Ibv ,. M.F. ) 102 
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19997 IiASSOS, .I'..; FOITi'S, i.; MELLO1,.1.C. 1982. Condutividade t6rmica 

da pitst;tdo rardioca. (Terma I cinduct ivIties of cassava paste) . Revista 
ferLes 2')(162) :222-231 . Port. , Sum. Port., Fngl . , 12 Res., I lus. 
[lepti. tieFisica, Iniv. Federal de Vlcosa, Av. P.11.Rolfs SIN, 36.570 
'1,icosa-GC, BraslI 

CaiI-;;IV;a. CII t i;are;. C;rssav; pa;tes. Analysis. Biochemistry. Laboratory 
expe Iimern L!.. 1ra; II. 

Thermal] tonductivit ie,;of pastes of different ",ssava var. were measured as 
foneC lolis of IC. The therma I conductivities of 2 different var. were 
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t iSt vielded signif ieant at 
tile 5' :S ij'.ni f ICInce Ievi I between tIe regres.;iOn equat ion!;. A pre I iminary 
sttldv onl the el tt oCLOf P ZvmP!; II IMi Lte thrllni| CoIldl(t I vitY Is iiresented 
(Aut t +i tunIrv) 

compared nd a ti. m i nnialy;i:; no difference 

rS i0) 

18)4?/ IlIi I FII . I., .A. 182. Ii programa 1)i.;isIIt,I ro de produeao e 
iltizacilo de ctinO I. (The Irso1lli n l I o prodiuction and litilIZIation 

progr-io) . Ii Seminal o Na. oi;il tlt Yiici , Miaraeav, Ve lle:-tc lt, 1980. 
itevISt l e I 'I t;iltd ditu roniin ai. A I ;iie ii. i1:703-7'i,). Port.,
I IlIus. IPvt or r,;, i I ni1c;i , S .. , , to tie Janc irt-,, Bras ilI] 

(:it ;S'i,, I. AI C111,I I. II;L' >. C:uIt iv%;It iOi. Stati1St ica I d;Iai Fl loillics. Biraz I I. 

The Nat insi I A Icolic I Pigr-m if Bils i (lPro Icil) ,eiks to incLreaise the 

proiduct to I tt i cI 'nh I I or tii I and is; a r;IW iit ri il for indusqt r ia l 
purpo);t s. lticetitivts aind rls;t a kilLt; 1O il tr dUvItI lollle t 0iti g IItII. 

Di ft-l-ent t ; tilt-I it oi t eSil-;v.Si Alid ;tiilrc;lle tor alcihol prodluc
tionl ii ., coii'lpeiit flille . eVCO!tsS Ot*t15 ilipit, u!;id, by-iiroduCts, ilndv, ii

tages and i+ldnttig . likeise, f low Cha;rts ire given for producing ftiel 

l'orl ith r I t:itt iI1 . I'rOductIti lil CXpecltCtet tol IRq5 IS I 0.,00) x 10' 1 
WihiIC that ::pItc tId 1 l 1 '81 W !; .071 X 10 1. In I ra?, Il titee is low 

produ .ivit v otf cit.i i-uine , WiliCh e;iIhe part ia iv ,iuIiLI tilted by caIssava 

th1tt i gIowl IiI iteFrI extxli!; iV l,. Prograis on the use of fuel alcohol in-
CIitle: n t t:1i (Im gi I Ii 1nd l i) I, gteni ofL;Ih olI IV dilis I anil ar;ittoi eCec

tri i tv Iniid kg I illr dOjIi 2 t ii! ;ie. (Summairy by EDITEC . Trans . by I.M. F.) 102 
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19501 SAINI, W.S. 198.) . Farnd;i lor eniergy: social options under Brazil's 

National Alcohol Programmo. World ievelopment 10(3):-223-238. Engl., Sum. 
Elngl. '., Rie-s. {Fu'nId iii Ford, Aparta i 602)2i, Liman, P'eriCi] 

CIla;ls'Va.'i, Prodlt Lioll. CiL It il . Alcllc i . Socioi-ecoioic aspects. Brazil. 

'Tie I t % V I ofi t liri. ii in; NiI. ion I Al ioii I Prgrai are assessed In 
terilis if their ;t tcd ;oci; l ohiii i t lvi: ii lid ilg rilgloi li inequalities 
illid Ii'; -lr) l illCORIlIl di i'll'it iv, , anld expalllli}' emIplo+ymlent o~pportunlities. 

The eft ICts (if litl-i }i'iO lIit 11,11 s,;tetislS lilIiiOoil tlii I 1lilll'p01I conpetlng 

euInrgy' IUktiltCkl , !;alga rcil;e and cs;i!siv, ste coiiplred ini terms of these 

ob lee t Iv.;, ; iwe I is t I itr I opslc t on I,11i(l (It I loirt Ion, food sup1 pI y, 
Titg1ilt lull, Mid( VilV l '11'ilt. r tl Ii 11 0e clssv; i is cl;i r I lnd IcitedIll of 

It111tl it ti c I il I s! l I i t , but Ln t iaI 11111 i ies, int Itiieiiced by ln t I tilt ionl0 
iLt, l t 1; !; , h fl li tIl-td Slli',IrCtilie. PIOSSible t ratel' e, for enliaiiow g the 

llropgrdni' ;oc I;I dIlv'l llp etit ptleiti hil Ia e iugg!esttll. (Author's Sminiary)
102 

I 1)I ' 
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I1864 SANlIl0 , 1I.1. DOS ; I iT' ,1NIIi,1'.If. DIFA. 1)9. Apli icacaole 51cool part 

Iis l-in-ry,.6t Ill,; c iiio-iiu ),6t IcoI;. (Al 1coholI;ipp lied for energet c and 

nonlnergtle p liiiC Is) Ill Congressi llr;is,flelro lie t ailllt 1ii CrIzI0., 
das Ala s -BA, I71). Anis. ,; iSi, Brlsi I , Impresa Irnsileira de P'isquisa 
Agropeculs i I. iip;iirtwiwihltI, (Il I itIiiiitiic t I lilItntaca o. pp.157-372. 
1oit . , 4 Pc I :;. , III;:. 

C;Issnvit . htii,, I . tI.s. Braii I . 

A general revlew [t,; v f th Cltlrelt state of prtects in progressgiwm nnd 
sponsoring enitties and the prospects of aipplvhlg thvI lcolol obtalned 
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from (it terent raw materl;lIs, 1'il Ilng l;la..lva, ii Brazil. Improved 
tCeclol0gy is inh used for cIassaval a Icoho I prtduction, . . at the 
fnrctorv i n Vitrvelo. Among the ell'!rgeti c Pllpose0 o

+ 
a I cohol , on the lor s 

of t bo e IpitIe II t051, ire the i10! Of ;IleVIol in 1 ho l'01V in ovesl, tut
h f nts, in tit t o-cve I e mo t oors, D i 11, 1 eog i 110i , il1I dom1e s;t i c gl. Anje 
noICo 'ge i c (( hICI1 i I'vi , tile ecololli c I I e slie l 11p11 ;t iadv;llt 11d 
s t rll t c ieu paII tI 11 Loll o or iall ; ,lo t mbhet l SilIt will aloh1 are givell 

ll1 hIlltl iollet In Vll 11lolloier prod/lei I,ll1 ) ;t i tlt1ioll, plIfl ' 1011 ll ltet ate , an11d 

tiOll 'I, Iic l e01,0"t11,111c, 1i ill) t 
I 

5l.111 pio e s't,; 111,1 wit holt addl I ollaI
llIVet'lllelli s. "Il, IItl 011 . tellllllog+v to t[iii? coot ll ' ie iahl ilIteadv lleeuili511 ell t L, 110)h itP11 ols Onr , I ll I e t I ceI, l 011 I" ll'; alj;l l 

i I u 1 l; I;,d .he107et'lt e l e 1111111h;! 1 el l. 1,il lM il0 l' u11, t ll tle shtu] l )e.I itl111il t~l 11.11Itllaoll.11 tl-.tII I;til OII-VItlllllll 1.1A; thlt r~ ill . fie ont 1111e,li1 oi usl lU' lsapetv+ ll
!)i I l, 1 o c o ; lil dl I' I I lil'I51)lllt lll ll ~ tIt us1' I I .Imie I tIs ilo ,l I IS 'h0e1sq ll 11 lt elf t C l 10 illIS li) -HIMp' t ('ti 

1 ilI 1.tl (I~~~~~~~~~~~~~iisuz11II1!1Ilt i llI Ih l ll' tll'tI of ;lcohol ; t 11 I t;cll %t -11A.1'IlICP(S111 'V bv .Il.ti 
'IrIOo; . hv L..,F.) I0., 

ill oll 1111 

oI 5)11760 ,)(:If .I)IFI,-I IR N: , F:. 10,10. Aleool 110 nh111fll OCil. (( ISLW;IVil alJCOoo ). In 
(Coiigr'e;;o firasle;h io titv ,\anldiocal1 Io., (Cru;! da~s All;is-R.,, 1979. Anais. d1111 I llt I .viIf k LM IIL Ill IIIVId ll) C01 I .1211111 1001 ile cas av asffil I11 ljs
M;Iil , B Itil I , 1 11111r0eZ BrI'l ;i i r i Pl'edU qu i ,;I \A,,roipec l iiiI a. L0l par tavlento 

le Illil lil(jol e lo uella t ;I o . Il .i.l- tI7 . ,1 lo . 

CJil;a;ii . A IL'Oh o l. Ildul ;t rI I I i:'.It i Oil. Bll;: i I. 

TWO f-el-IMl; , i.l %dlwii l ii ; mUateril"1 p ill ! ;l\ ,h ;u'd ;i iitw ;il Lite ei~iboraltiOnl 

of allcohlol '1,0t "01111 ,11-t'd le|',;lldilll the' ll~l'~ ol~l fleed (f ill ng the diffe

rent[ of[l'j t 1w I[lidul'trIi aI l p i oc',,- . l'he I ;t U~e; l ht11 '1,1I t + eC sil 1-00 

It' l11 aIll I iTl e1 2ll 1dlI-I 1 V 11 I Ill cvil loul ;11 ;I, ll 1i11 ti1.1 l n I bt ial tlllile 
oI t , 'II Ill Ik . I'llh d i litlt o I 111t 1 I ;. ut I It,I sI c itel, d itlid tileS-t ]ge~ ll;III the 2jit ;d!; ll ll ,I'Tc LI ;l IPled ill (lt t j i ilil) I ll jt 111U 111 th11 ' roots!3,
 
d i s;intref;7rlt i I,,I o I thle r, "' t , 11re pa I I t ituon o 
 th1" ' l 11), hlvdrolI v ; i , !;itlechfill 
i f 1 cat i on IIt e I m llLI t loIll , Ifi ; t i 1 1. 1t i Oll , It i I i:*;It 1 (ll 0 ! \'lt S , ld I'eC!; IdilhtI 
1)1od lie P; ''' c I IIt Iol I 1, 1t IhollI Ill] [ti k)1I , ,tHIh thIIL r:ill S ;I) lxl Ill ', I,VCl 1 lt 
we I .I ildv i]\' t;11[ itI l Illarl!v hy lI . I'l'allsi . 1)' I . .: ) IO2t he I 'c'; IIII /; 

18W)0 1; 1 VA , I..P . I);\ IL S)O. A' ]roolc;I (14, ra;Ip;as lil mandfoe;i tit Bras:ilI 
liti I izallldn ; I 'rl'f, i so I I ,I (Prodhlict l oil tit e/i,'ss Val ch ips III Bh' i i tli n g 
!; II Ir ciie rg h'l;il N Ag I- onalI5 ra .'I i I ;t ceI'i o ILI cu It it '; . See vti I I aI; Nati lie 
Prodli'c1(+ o i), u i~l. 2'71). t'111t Re] I l;.ef , II I US . 

(]i ;. ;l+';;!;!,l', . ;l M id U!;L'.H. Sllircllip I'l-O+ lk( '[il J~''C~L'e ;.qjIlf.. (Ir)lilgo 

A!7pe.c t!; ',,I!l!_ iv%;1 ]H i i 1 :, re Ia 1t;o[ t ) , d uc on I :IlI t cd to0 process ;.Ing I i-
I IldilI1 t l" i . I I I l 'J)O L.'L ;j ll, I I'I h 11111;111 Ind~ /Ili I rm I w it I'- ILI o1 il ;I'v desc r Ibed . 

11['d ri' ; pl) -1-",, t !; dlld 1 1, .] ;vtd tdc'l,''d -. 1Lo - i liciv't twe n ll -Id I o r I"i r ll ig W.henl
 
prodll¢i l ' 
 (11icd C',l,,,;dVA Ch !, , t hill; I'i illl; i t ; r)' CC . ,t'Ull (11'V ill|" (111 C'elnellt
 
t' I oo~I i ; ; 1d,'I~t[ ; a11 1/l il t i VCt' t'e(Jl( l+te Co St ; . F ll ;Inld
Ion ed t I' I 0 'tif dop~les 

' 11 I'-l!l i t, i I-0' t'd thell n il~ilrku L_ thlet I c r I " dt It.; ll ~IV%;'b~,,/r I, iIll , forI] 1 

tI-l'; I II I'll]:] t IIll of t';l:;;l\'il" I n t I, i I ,hoI I c o'il s i (Ie" red . 1'111 ; demandllis l 
Ilot'01I t ion, ."00 00(0 olf 11I , '4 la h 11 t Idl ' 1 loot c:; 6 1 , , wi1th11in i ro' ol Iapp rox .

I -h l11 I 1 11;j\' . I I I be_ 1d tihe i Ili) 1 [Ii ) I~~l fI-ee
- 2 . I('I~ ll ; Wl;- 111 [)I_(JIh I.' t Of fOr_ 
bI' ] tl'Fll at I "I!. bt, ;[ itt it I n , tll; l ; e . S fI I t ~e),i I,, Il 1 111- 1 ' o ce , ; ; 1l1|, CsI SqitViI , 
Il~~lleL1. , t d I-v i IIg , ijj;It' ihi -Iv ill,;e 1t , ;111lltd i t t l I I a t itll(1 f orlllI ;IlI1 t-' q l1 I oI I ; 
* I o r g;l. .. 1 , l ll. II- I (-;I ',g owt Il!; airv Pll111 ' ; !t; , s;,1\v, I po 111t ... oult. l I.L(' 1 11l Cos t s 

i I-; 

"T'ramw, 1[. M. ,. ) 10,' 

*Irct, , t i Ilat ,,. 'IM~ ll,: n t, i ;)u 'u!; ;I re ,I i,t i mI i edt'. ( summar. by, I I' IEc . 

73
 



0157 
19258 VINCK, 1). 1983. La transformation dl nmanioc en gari. (Transforming 

cassava into garl). Annalen de (;eulloux 89: 101-115. Fr., 21 Refs. 

IFacul t6 des Sc ieuce; Agronon iques de I'Etat, '00 Gembloux , le] glunl 

CasiIava. (hiut. Snnt--;i process ing. I'roceran ng. Tecliiology evaluation. 
SociO-ecoOricI'apect't . Air c;i. 

Iilffrn:it 'i0I ; gilV'i on1: ti' li!e of ca!;sava ;i!; raw ilaterial in the maiiufac
ire in f i ; tjli inti;ed product, probablv teitnost Important traditional 

flod-t li ill , !,ttIin Af vi ci; tlit-l d itf etit t rn;s forma t ion pri'cesses; 
11111;1'h, W.011t ( t r;IdiItuna I , i1 terIit'dtte, and ii dustrial 

Iii ii hli .i e'In d so ial aspects reached .I'llt oI , i c ;cl are 
1:1vi ' ciI i IncludedP ilt , lo I'ip O Inn':, ant chi'i (t...epos;i ton ire in;well 

A, t v rot dit vtri 'ltill, toxicity , and cantiinessn of ltLivition. The 
ot 

; 
-I ti and lsied.I I' lllln i t; '.'a " 'i I' i11 cook lig ,Ievnaud trc'uds li' dicu The 

tI'l l-I I1;t i I 'l1' Itn!;; I d; I ihtd w hI'h[l'iiclud es the removal of the in r' 

;old o t .li1 ' 'c:-.; I,1;p ii whrIT ac detoxi fication tLhet h l I itaten is 
I ilil i e (olltIt; it' t ll,']IC I lliTjial';lne; 1'tf' I IeLitat Ion which detoxif jes 

lihllii! t ) ii i the tiLm e,old , c 'ill'otI.i ;tic f lIavo a nid olliaof ga l at m;illlle 
th t tiL' ,,ter-1iidiii1 c,Lpic tv I,t starch IT ; modiied; hvdroIiysi! of 
' l ' itv; ii; , I lt e yIi;-i mt and hl c(au no, telint cheuiicill]V, ing 

Ii l'wr ;In l : to illt lVilt' iIl tile detoxil icatioll pl 'ess; extract ion of up 
to "0 J1th'. wIt. l; , I ttn ition r gaitfication, causing the rupture of 
intcl-VVI-u itil 11-11(k; ;11id Ii",di to ii ' good cilltlViltion. The different 

vpe)t"; "I tetall" \ lvilti-end Ill Iiie toll to yiel, labor productivity/ 

d vl, prdnlild't it fie , iciiii' oft ui Inputi eco iopects iiditrial 

iit ilitt' i i iAt0v ChO l \' i Iid ;o tib I;spects such a's the Impact oil tile 

-ilr I' I-. e p o,iielit , y innovation, 

[ilt i-it ii, ri',cuitlt 'e, iin n ti ,.. The perspect ives; of amnufacturiig gart 
lie coanid(hr,,d.(Iuuc:cviu vI .'. 'Irns. h y t.M.F. ) 102 

uo I k , ; , i 1 i i II it il i (utllpI capic it of 

See ill' 	 i(l? 1 0014 00"', )I (1 0106, 0122 0129 0158 
0t13 1 H11 (t15 01 7h 0171 0180 0187 0188 
0)189 

103 Indusltrilt Micr,ahiologv 
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1292 PlAK, EIht, i:.T.; lE'A, S.; MARTINS, C.O.; MARTINS NF.TO,I..; .J.P. 
1982. iCrOifltor;i ill in and1 their bi ochemical characteristics. ,iournal 
of Fermen'tatiou loiy 6I''thi()(l):t-4. t ungl.,Sum. ligI., 8 Refs., lllus. 
[Uni1v. Fstitihll F~iculdfade de Enigenharia dieAlitiuentosi,du, CInlpinlla;, C.P. 
Il10 , ', BI;I!;SFt ,;il] 

ioi;s;iai. IP,iill. i ,,;i' l tt . M ui-rolora. Moulds. n;'me . Biochemistry.
Indu t;L l l I 'r bi l, F le tint-tlm. Iravil. 

1e0 I ITl I I;I 	 11.1tof. IV It'tlaql(tod masst~V~ ;t !, ibHllt koj i il olr[ientalliell ing 


, '' r "ii I beverage ]ed 

ti(Il l I. Mi cI )i']ipopli onit liee iti t ere foiiiid to be predominantly 
mnld!;, ;liid th, I o i li ,n I'I AI from , b 

i'coiiit li ; it I prnt1Ctii(ill 1 MI I ill i)'VIIOii a lcoiili c ca 

,,I ' t t ILt'vellnped I of lu Were 
X. l,) I, I .(I . ( . 'rm-'It'TiMiuTIt moIt were , i us niIger ind(It ,\.i)erIg 

P; ( ' , , . 'l Ili. of JKItliZ:l~us sp. re!;ell Iing R. del nilar aindI v -It'ri 
" 1;11 IT. -I It I . trnA SO Ill It q Io IIiiItiha tII IIIi" jI i- t Mlllid h e ilii. w( 
t';iet il 'p p iodt'd hijh act iv i I if atphIi-amiiiv lise, whi t ' It. ile Ieiiar 
pIli m di-ni I I i'rimllt 0f tihevinII;Iv , t.il tIle' other hand, A. i and It. 
doII'l I, 1 1uciit (i I l ig ' lhOl ll i 1 ;1ntr1i1ogInit(I; i t';e , w i ie 'aec1C I1m vce ; sp. 



delemar produced large amount.s of amy loglc_ .Ld;ose, whtie PIreci loIVCes Sp.and Neurospora sp. produced 5;111;111aMiouints of the enzyme. (AuthorIssiimiarv) 
103 

201 2 SANTOS, J. C IOMEX 
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AIjEXANDI:R,, %. .I.C. 13. Production of fungalprotein from rasped fresh cassava roots irs iog 200- aind '1O()O-iltrefermertors. Animal Feed sc ilence and Tochonology 8(4): 13-l2l'. Fl I. , Sum.Pigl., 24 ReIs., Ill us. CIA', Apartado Areo 6713, (Ali, Colomlia]
 

Ca ssa %t,;. Roots. I'iitt ii r I clh
. P l e I t. ll (Im s; p rodIIc t I il. I ldusL r i I int c ro-Siology. Asper'j I his. lermIent at io . Cu tre Tie dI AITa I vs Ls. CIIrohIYdrateta. 
content . ProteTTi collteiit . I'roduct iv I tv. Aitlo ac ids . Cotombla. 

ThR-1 fIlInti!; h Ia 'i VtL1i ffTll'I l/}: C x1)t. The thep Illl e t it,-(I.pt ( Iod i(alitIi~V''Ol W,};il~le oc'r I Id hicl-I c t v I lp h p ct ofI .It tile p)ilot planlt

Seve I a t CI AI , i i ts ' fi1iuguis Ap _ I i s tTgnthati.,s !-21 AIT a 2 id stageill tticl o-Vt:hion o [ th Lle Iolgv develope-d id t'sted prviolls!v onl itlIb, ;clIe it tohp I. i" o; l ph. A titl loIer r I oi I Ith proce;ss and 
Cipres sIti 

aIhtierIit i IIt oll of tiltte lIfereit step rii li't( It' t it Lii is leve! IreiTIC ludtld. Ilt' 1StI n.;Il mp oVed wila ! ',It V L l t e d f I' SI c S iva roots4t-vera I low-cvmidii cv. 
h sl from 

with i total umititv uti li:ed 'ipprox. 425 kg ofcissav/ ferm itit iii. 'I i t l[ i; I 'o ('Ii. 0f: cIrlr ohdTi t s li1 C1I tirotit' 
WiT.ile i' ;I'I iitdsll[ td 

dil iI' to grow ait 
to (I0 /I. II Iti lllipg I Ite;ld is chIirsi cter i Z Cid its1V 

vel low I'll (1.5) aud r'aisolslil v I igh telnp. (4 '"C)se! ect iv rowt IT cill it oil.; whi ch li ppear to obv iate t i ied i t ttr I-' eT f)r i; t io Iil I TcIl/titl,iiic e ot I i(ptI co l iIii s.i h ilt- otn in ' IfeI s reportedw- I'e Ilot i!; h I ; (lit a Iieid Ii ll tev iii ; s;llil I- r .. t-e lell itii ii , wIthtie totall CI c O nlot f ,ht Ief 1li product aversai ng los;, thin 35, l,.* 'ThI sia ; part II I ili,- ;I I IIT('ollillIete, Ii i Ii s. t foIlt to o f ailoh't;i1 tts;. Ti'll Iitv I Ll i t i wit *rlp ;i; re I ttcd to pt 01 tihe (.i UItBl en 11kitl LchISOlll ti t
ti i . d Ii;Oite ,IdV l'!; L ' ffect 
 iI thlie griwtti of tie llIcrootguia i !;P. ll toIe tile
 p otrre in I t tiC 
 I i IlI prodlict wii; low I i sit Iplur-ctota iitI ig oimi i' ic ds,Ii it Met., it !s iuiln i o id prof ilei It compared favorably withotici l I' tpoL thalt ofi 1 ;oirce's . TIe tesul ts ied idatei,1t ; , to sugge;L tat SC ' it otii ' io fIfrOITI Ciss;uV.1 i Is vITiot v'v pot't Lit lI r pra ct Ito! si1 l io l i 1ii
LCIS;IV'a pi oiluni" p ;irea!;r1prov Id(ed saifi' opetrair iousi p rocedite s, can 1i v 

t1 Ii sht . (AIt I r's sunmari) I 13 
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19504 AII)IIIAN, It.(C.; 
0160 
C.P. FoodI IMli, c. 1980. pol icy and food demandIi Inndones Isi . 6111 let ill of Ilidonos lai Economic Studies 16(3):83-93. 

F,ngI . , . Ret :;. 

(asISas'va . C ll lpt 1t 1 . St ;I t i i -l I ,:liM It' I S . Itillialnilt ri t ori. I ne ome. 
1rices. I ldoiei; iii. 

Cross , .t: tin siiisuaI ' I ; Isiised. to LeX;IIIIVti' how i slSt!hold deie f ls- n par m,ter , vorv at fill it re i incons leveIs. 'lIhe ani lys i s dlei Is o, I', wit II rIce,I resh c .rs;sivsl, Indt t -t lI ca l(ii' -li lrko, fl oi rice, Ir'.sh csiIs vs.; Tilu In izewh I lr a 1. t lit, iTIW;t i Vp I.t Ililt (o(1; tIr ffs f o r 1 Io( tIesiIII oIrtIIe rs ., I n i ee ;!sst iciti -; Ior ric,. ;it' i ph her tt I !,t 2 i ilci 'la,,ses fIt icsrti ngIt ; st luxury%, that 
flI tIe lowe;t l((- 0;; ii ti pol)Il;Itiol . lIIcOllic ls,Lfclties


tor I t sh ci.;S, lvis ;II'V high sit( (I 
 CYexed runitY for IoweS tthe It-157. of tie 
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rural populti'o 111nd remain positive for 50-60% of the population. The 
calorie inColme (ItI letie!; ;are SoMewhere between the rice and fresh 

c,,tsav; Ii ot it,c;.. IThe remilI t. reported argue that for th is particular 

socC I oo illil'd d Ii:;,gregited into it Iimportant calorie sources andtv II 

th;t V , !1ACi I V d B% loing ItLs;t h.. 1111i; bv itteCOM level,;. so there a 

piosibl1it\e pr ,it log t r ;ie Ir with incenrtive prices I or the preferred 

food ( rice! ,In hI kagiliI. o 1o1imu r,; relt Ively Iglher prices is well wlile 

keepi n tite p eet, tlI .icIIdgiiv graIn; (mainze) and root crops (cassava) 

low, evi .- r protect Lte poor. (Stmmary by World Agriculturalll, (I Id, 
F'conomio aindPitI So eiogy Abst racts) .O00 

1l1 1 All IA. [ AR IA DA AiI~lCULTURIA. I183. ProduItes agricolas; areaSI'ICI 

colhidil, pledoalnl, irld imelto e valor real d'aproducao Bahia, Nordeste e 

Brasi l: I 19-7 : mand ioca. (Agr fcul tural commodit ies; area 

harvested, product i o, vid, and iwrket value In Bahia , the northeast

etn regiueo, and lrcI l II rtm 1973-75 to 1980: cas ;ava) . In , A 

producal igrleola til c)a contexto regional e nlacioltoal 1973-75 ada no 
1080(. Sal vadolo-I,\ , Comi;!;ao F:otadual tie 'lanejiamento Agricola da Bahia. 

S~ri,. ,qubS,,idih;; ;ilPIltIejleito Agrlcrl:i no.4. pp.6I-62. Port., Illus. 

tr;a,. lPrdot ion. Stathitt tril dIta. Bra.ril. 

Trends hi jr; j ian c;, va product ion oil a regional (state of Bahia, NE 

re gon) and ti itinial ss, during 1973-80, are ),Ivet reg*t:tding the 

tlolowitig va rah leo: pronhtrL Ion, a rea Iarvested, yield, and mlarket value. 

Indice!; nld diagraims are included of these 4 variables at the 3 levels 

mentioned. (Summary v .1.1 .S. Traims. by ,..F0) I00 
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1912 BANCO lfiTRALIl :EVENHHZIEI.A. 1974. (rupos de -atces y tub6rculos. fl. 
'Iruc (M;tt ihot e!;Clirtit). (Tuber arnd root crops. B. Cassava). Caracas, 

"lcnilro ,,.I ti tnre Agropectarios ,p:ira i4 Illis.; 1 9p. ., Refs., 

Clrsa ;. CaI;,iva progrmin:t. irotuirct fon l'roduct ivity. Timing. Statit;tical 
data. IIice!;. Ceo.; , Coneltpt ion. Market Ilg. Trade. Technology evaluation. 
Casave. 5n,:-;;Va ;tr'h, Sejo-etienie altects. Veneztuelar. 

)i IfereIt e it11omi I'1tpet't; re Iattc 1 cals tav, l t i1 vat ( i t Venezuela are 

;lI yzrd aild tile 1ItItljdtIetI t aI prorI tins aind their possible lut iots are 
rlIrt in, ,disets'd Pod I Ill, CorroS1itlpt ITnIketoS, fore lgn t rade extension and 

resu;e;trCh!;u -vi(I, , rvpe of MIi L'illi,pel I Ic i reugard itrg eisnava , and the 

level If t e(ClintI I httelied Iire 5;t Pillie titCid 1 rIv;t e corpora Ols.y Ie Ilded. et 

spe i i Ira I V in ,rge IIt opecIts rel;ted to caSsa%;i ;rir reen itned; agrorint-
tlit;tI-;i re la t in ;hip! onIl tie srppIly of inptstS fOr iidlrstriail proilctIoi 
are des tibedr. AtinOi i C ire ij I whi chi I-,s p I'oile) s; (]) ;rgrotect ioiss t; 

itCl11llf th1i er '1' ilwi I ll i trit lll(', I I I t Irifn, technItie ,.rs stitce, 

ii l getelljr 2) Ue otol101 tsues h ;,st tss, and 
it;,rket fig; (1) 1it ;t tuIIt 
teciritilgo\ ,tl it L; i s or prices, ( 

, I otic rrI-Iated to priI.e po I Icie for c;I-avWi 

growers, ;lt tiid,;i , f ItiI lulg, ;tia l ldz itt In ei, arnd thIrlu relaterd toigI r't 

pillb I I c alil 1 t e ( mt ,ljo I f Iims; ( ' ) soc I a I factorr tonatli IenIle ed at ioni V C 
lt(1]t1 i I teTINtly( Iargiltimia rv fo titi, atid orgati ;at ion . Effortsi ai t11 

he rect.ll ;olvInig IChlrob o
iogiltl . An dtiO !;r I'CItIld Lnn ;oII;s, g t atd ag rllil breed ign, 
ghoul;Ir( diI towatrd re;eir 1 Icm; (eroIog I cr , pIiltys 

tenll.C IC 

technli ilton, t I ig it il ini (IraItian'r, pests and I I tea es econtTIt y, 

teciill Ily and i i uIi trila i;:tIt In, ;tiiltlrtil tillritiol, and eulftirif practeCut) 
'nd othiIt; I-e!tted to Ili taitiC Ili, , I egalI at;lt'ct , argrlr air ret ori i ;rgrrin
dru;tri ll iitejtgltion. le creation it l,, NatiI l C ;satva Board Is there
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fore recommended In order to arrange hierarchical ly problems encounitered 
and to formulate necessary policies. (Si ,mar by FDIT-C. Trans. by L.M.F.) 
J00 

19215 BRUIlIN, (.11. IDE 1983. Agricultural research on cassava in Asia and 
Austrai Ia. In Delange, F.; Ahluwal ia, R., eds. Ci'sa,,a Toxicity and 
Thyroid: Research and Plb li cliii I th i aesu;, i0t tawa , Canada, 1982. 
Proceedings of workt;hop. Internaitm[a I Iieta Ottawa, )eveh't Research1 0 1 0 7 Centre. IDRC-2N7e. pp. 3- . Engl . , I6 Rels. -Dpt.of Tropical Crop 
Science, Agri cuI turalI Unliv. 701 i gen,;agen ingiell, I)B iagen 
Salverdaplein 1(, th NvItherlanhd 

Cassava. Cassava programs, Research. Iiidoies lIa. Thailand. India. Taiwan. 
China. Philippines. Sri lanka. Ma1aysia. A rstr;lia. 

Recen developlllenl; of caS!;ava c-et;ri(h activities in Asia ad] AmistralI a 
are reported. Research :Activit I is are compared with thLe iLIatlve imlportalIce 
of cassava within the different countries. Iformat un on programs was 
nlttained through direct contact with rcscarch ,orv:.rS Er 'i!1main research 
centers and tie publication Abstracts on Cwi;Fava, VI. 1-(, (CIAT's; Cassava 
Infornmat - Center) was screened for puli cation; from A ia and Australia, 
assuming that this s.ould give a representat iMe pictu'c iof research activi
ties. Research in Indonesia, Tha illid , India, (Ihiia/laian, Philippines,
Sri lanka, Malaysia, and Australia is discuss;id. r. 11)O-78, thirc was a 
Iivefold increase illthe no. of pul icatious ill Thai aid while ili Malaysia 
the no. was relatively staible. A " researclh i itenitv I itor" ftor aciih of 
the countrite:; was calculated bv dividing tIL! totl] ii . of pIblications 
cited by thileloUctIon levi l/yr in mill ions of twi. Asr ra!ia had a very 
high research intensity followtid by Malaysia . "Nirlill" valies wie obtained 
in India, Thailand, the lhilippines, atind Sii Lanka while werv liiw values 

were found for Indonesia and China/'aiwan. (Sumary Iv iiiI''C. Trans,. by 
L.M.F.) Jl{} 

01 64 
19 "8 CACERES. 6.B. 1981. Adoption heliavior of rout crop Prowers in four 

Bical provinces. I't.l). Thesi.. Col lege, Lailuta, Utlnivers ty of tite 
Philippines at Bafios. Engl., Engl., 94Los 184p. Sum. Refs., Illus. 

Cassava. Technology eva Iluat ioil. Cultivars. land preparat ioi. Pllaittiig. 
Spacing. Weeding. Fertilizers. Minerals. )isease coLtr0l. )iest control. 
Income. Soc lo-ecotinic aspects. Maps. Marketing. Philippins. 

'File Iv was conducted In 4 2Ie'teid I if tI' li. Regionptov Itc ic,I 
(l ilt ines,) , namely Sirsogon, ti,'',Camarinei's Suir, atil (amar Int:; Iorte. 
The oblectives of the studs '. .i to: (1) de:crilh' the characteri;tics of 
the root crop growers in thILse provincet; (2) deterMinte the' ciil tnruil 
practices and technology adoJ' Lid iv the root crop growtir!; (1) ioILpare the 
degree of adopt ion of thie re-ommended technology aiong, the (l-a; i , sweet 
potato, and gahi (Col i-asia spp. ald Xatho;oma ,;p.) lrowers ; and (4) 
determine the variables whiich InInflui'iice tILe aio1it on Of the r'cimmended 
technology. The data wa; gathered I m 2(i5 root c'iip g row-, ;. Mta ;tiltd 
were tsed to (Lescrlic' tbie charactit- stis iidc lhei'tlLilo Igy idoptId hv the 
farmers, To clmpar't tlii' "3 gri p of oot crtop ;i11;l]'immi'liers (ii vaI tlance 

[iluIica!ll's Ialli'test
and toe tl111ltiplu were uised. Ch[i-sqpiarue dt'(11tP1llA tile 
rel at ionh; ip of vailIiA) l s Imier stuldy. '' ',' t i-ri0 1 '-ri' 'ert.t were 
miIiddI e-aged, rpdol-Ii l t IsN males, marri i,, wi ti lo1w edic. IoMa I lit t atii ent, 
;id came from a f;m iv i 7 i:iimhers. ;e-nrl iv, h.' ladmiddie income 
(0(i00-H991i pesos), orni-thlrd of which came frot ioot :op farinfig. M!ajority 
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were non-owners of the land they tilled with an av. farm size of 3. 17 ha. 
As to their farming experielnce, most of them had been in the occupation for 

20 yr or more. They were also affiliated to various organizations ini] more 
than half of them had low level of aspiration. Conlmunlcot lonwise tile root 

-Ip:)I growers hl(d low exposiure to radio, print, ,nd Interpersonal sources. 

likeWise, thi r acCU;s to market, transportatlon fci I Ities, and credit was 

re lat iveyI ow. The i ld lIongs also revea led that in terms of the tochnology 

ado)ted, the root crop groweI-s were modern as to tIe var. planted, system 

(f land IreIp;llrat ion, (l t ivat ion and weeding pract ices. Signif ivant differ

elie ex tsted aimIo g tie '3 groups of farmers; tile caI ;laVa gi 0p ilu fer,!d 

,ignllicantlv from hotlI the sweet potato and gabli lilrll ;. Tile cassava 
respondents MIllpLtOd more new practices/techlnoogv than tileother 2 groups. 
1lhedglee oi adoIptiol was sigilficallv related to the farmer's lncomc, 
fasIl ie,z level of ;spiratiol, expos, 2 to Inaterperstonal sources, and tile 

type oI tralIlSIOtot loi fciClities used. (Author's summary) .100 

0165 
18492 CACERES C., .1.14. 1979. Ante-proyecto para el fomento de Ia producc[iun 

lie yuca en lia regiln ilorte de lHonduras. (Preliminary plan for fomenting 

cassava producti ci ill northern londuras) . San Pedro Solo, honduras, 
Secretairia de Recursos Naturales. 50p. Span., ilus. 

Cassava. Calsavl prolgrams. Production. Costs. Land preparation. Planting. 

Cuttings. Weeding. tllneralls. Insect control. iiarvest ing. Packaging. 

Mlarket ing. Iondu:ras. 

The Ministry of Natural Resolti ces of Hlonduras initiated the National 

Cassavio. Research Project ill Julv 1970 with headquarter; at San Pedro Sula. 

Objectivos were to: (1) diversify agricultural production, (2) increase 

production, and (1) e.litabli;h ,g rotndu;tries for export and IOCll consump

tion. Soil, ltic and fern II i'at Ioll requirement.s, llldclima , geographic 

1oc.it[ions for c;lssavl cl I Ival t tiollare ie.';erliled. Tile ii tjitillt 1l1s Col Ililo

rat ing with the projct , ill 11add it ion to the Mintstrv of Natural Resolrces, 

are tile lost |ltLt Nactonal Agrario , the Banco Naeional ie Fomentt, and 

CIAT. An organ i::;ir ion chart (If the proiVCt is inlc Iluded as wel I as a 

cost-elieft it ratio of tile crop regarding labor ind inputs. The lalrketlng of 

cas;;ova COl le egtailt Ished throlgh illterim t 1(conaI ;iInilI feed companies. 

Product ion trelds alre e:peeteid to show 11 ll'lte;lse (if an Iv. 18 t/lla during 

1)81-85. Var. It6, Criolla de San lindrus, al Valenca are recommended for 

coellrme I ll lrodue t iol, viol d I ;I10 av . oi 24, 23, and 20 t Ia, resp. 

Iroject developllent call increa!se formers' Income, create new ellterprises 

that produce t~l lpyllielit, an11d resul t in ,'II igher I olgn exchanllge for 

tlldor ; w itiexports. A1 p 1 ot p1an tfor a I st plilase o f exae i l en ta t It11l lnd 

01 1 

comlerc liaI scal e is propol;ed. Tile mul t ijilicat io (f plant materialI for seed 

houllId begin as sonn as posSil)1U. The ap1penlIx I ilc Iilli'; tile uses of 

COlltl I I2 aIl 1za1 (11 il shIllI d be colnstriuctedt ; it Sllibs lent explns ll ol 

rt icle on tilecassava, 1 diagram of the Iidustrial I;at 1(11 proce s, an1d a aI 

proposal (if alcolol production il Blrazil. (Suismary by EDITEC. Trans. by 
I.,MF.) 300O 

01166 
10991 CARVANIO, I.1". 1979. Consumo de rat;1 e durivados. (Consulptlol of 

rootsi an1d ',-products). firasilre (c Mandlioca, Io., Crur1 IniCongresso 
d111 Almas-BA, 1979. Anails. Bahia, Brasil, Empresa Brasileira (1ePesquisa 
Agropeuciria . Departamento de I If ollllracml e D)ocumentacao. pp. 27-41. 
Part., in Refs. 

C:;8 va. Humn nut ri t ll. Conslmpt lon. Slat ist ivol data. Rrazi I . 
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The consumption of cassava and cassava by-products at a world level and in 
Brazil, where It varies from region to region, is analyzed. In Brazil, in 
particula. the NE region, cassava supplies 24.1% calories, :11.6% Fe, and 
17.7% Ca/capita/day. It is also the main soulce of calories, especially In 
lower income levels of tile pOllation. Cassava, of more importance for 
feeding rura I populations, is planted as a subsistence crop. Some projec
tions to estimate tite future role of cassava are made. It can be affirmed 
that CF consumption is accompanied by av. growth in income, being inselsi
tive to price variations. This indicates that ilutritional problems re
sulting from a poorly balanced diet, e.g. excessive colsumption of eassava, 
can not be solhed il the near future. Tables oil the cons;umption of major 
foodstuffs and on prices are Included. (Summary by 1.B. Trans. by .. F.) 
.100 

0167 
18175 CASSAVA. Food Outlook 2:12-13. 1983. EngI. 

Cassava. Production. Statistical data. Asia. Africa. irazil. Colombia. 

The forecast of world cassava prtducttOn. for 1983 is discussed. Productioll 
is expected to be slightly lower thn the level of 1982 of 128 million 
tons. In Africa, the main producing region, production will equal 1982's 
with 48.6 million tens; South America will follow ., similar trend with 31 
mill on tons. Prospects in Asia point to a decline in output from 48.8 
million tons in 198) to 45.2 million tons in 1983. The use of iassiva Ill 
animal feed Is e:-:pected to increase. Iln O;ICme Coitlitries, tleiMporting like 
Repub lic of Korea, levels e cassava consuipl ltll aire expected to inCrease. 
The El-iCimported a record 7.8 iiIIIon tons in i982. Tc oev.ii!vd for cassava 
bv other import Ing countries, representing less tian 510),000 mil Iion tons, 
will reiiain Constant. In view o1 the decline in the volume of world Imports 
and the depressed feedstufls prices, it is unIl Ike lv that cassalia prices 
will continue to rise. Since European er aliproducers prcsture to rel rict 
cassava ilports, exporting CoUliltriis lar be forced to low'r their output. 
(Summary by IlDITEC. Trans. by I,.M.F.) , " 

0168 
18974 CENTRO INTElNAC I lNAi. i)E AG I CI .TIIA TROPI CAl. 198 1. Coo pe ra icin 

internactonal . 
Yuca. Informe 
Apartndo A6reo 

(Internat ioial cooperation) . 
Anual 19 81. Cal , Colombia. 
6713, Cali, Colombia] 

i 
pp. 251-26 . 

1Programa de 
Span. [CIAT, 

Also in English. 

Cassava. Cassava programs. Ilybrids. Cultivars. Adaptation. Productivity. 
Cuba. .Ec. "lot. laiti. Dlominlcar Republic. Paraguay. Malaysia. Thailand. 
Co lolb ia. 

Activities of international cooperation during 1981 arc given. Training 
courses in cassava production, tissue culture, physiology, and iti advanced 
research for postgraduate work were attended by 38 professionals f-om 16 
countries. From 1973 to 1981 cassava hybrid seeds have been distributed in 
Latit America, North America and Europe, Asia, Africa, and othe r regions. 
Cassava program scient1st ; visited tht national programs ot several latin 
American attdAsian clintlriel to fol low up the progress in cassava research 
;tftt gatiher informatiotn. The most Itllportalt trials carried out anld results 
obtained in tile countrie; visited are Indicated. CIA' gerxplasm selections 
and hybii(] materials provide opportunities for var. selectiln Ill national 
programs; gerniplasm exchange need- more training efforts in cassava tissle 
Culture to reduce the risk of disease tratmission. It is considered that 
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the impact of research has thus far not reached the farmers due to the long 
time required to test and then multiply new cassava genotypes -nd that crop 
expansion for industrial purposes must be integrated with dryIng, proces
sing, utilization, and commercialization. (Summary by EDITEC. Trans. by 
I,.M.F.) JO0 
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18972 CENTPIO 1NTERNACIONAI. DE ACRICUI.TURA TROPICAL.. 1981. Economla. 

(Economics). In . Programa de Yuca. Informe Anual 1981. Cali, 
Colombia. p-.211-230. Span., Illus. [CIAT, Apartado A~reo 6713, Cali,
 
Colombia I 

Also in English. 

Cassava. Cassava programs. Technology evaluation. Planting. Harvesting. 
Timing. Weeding. Productivity. Cultivars. Hiybrids. Marketing. Prices.
 
Income. Labour. Socio-economic aspects. Colombia. Brazil. 

During 1981 the analysis of the potential adoption and Impact of improved 
cassava production technnlogv was continued at various levels and included: 
farm-level studie!, of the profitability of imnroved technology and con
straints t, :,doption; analysis of costs of processi.g and marketing; and 
research on final deemand, especiallv the potential of cassava to enter 
alternative mnrkL 3. Major determinants of yield In the cassava cropping 
system ani other factors relaued to far,,ing and marketing systems and their 
interection with var. and climate are given. Cassava is harvested earlier 
than may be considered optimum due to constraints of marketing and labor 
availability. The effect of planting date on yield and profitability of 
cassava in high-management expt. was studied in 4 regions of Colombia 
(Media inina, Mondomo, Socorro, and the 1.lanos) with different var.; 
dilferent matrketing strategies used by the farmers are described. Var. 
Barranquefia and Sata blovio are considered suitable for the fresh market, 
while Algodona ad CMC92 are considered only suitable for industrial use. 
Mill. quality characteristics necessary to enter the fresh market may be 
considered to be 33/ DM or more and 100-200 ppm IICN or less. Recommenda
tion; include tIl, development of dual-purpose var. with the requisite 
quality characteristics, the use ,f improved technology for local var., and 
;pec ill ization of production for the fresh market or processing depending 

on the area (prime land or marginal areas). The impact of new technology 
oil tile consumption of CF by tie different income groups ill Brazi I was 
studied. In the feed concenwrate market cassava can increase its produc
tion to fill the demand lor raw maiterial in diflerent Latin American 
coutries. (Summary by E1ITiC. Trans. by I.1.F.) 100 

0170 
17380 ClANIRA, S. 1982. Current status of root crop production In Fiji. 

Tropical Root and TUber Crops Newsletter 12-13:22-31 . Engi. [)evelopment 
Studies Centte, Research School of Pacific Studies, Australian National 
Univ. , Box 4, P.0. , Canberra, A.C.T. 26O, Australia] 

Cassava. Production. Taro. Yams. Swee t-pota toes. Statistical data. Fiji. 

Data on tile product ion tf cas!;lva, taro, yam, and sweet potato In Fiji 
obtained during rthe 1978-8I) AgricuIltural Census, are given. Approx. 34,935 
farmers CttltiVvte Cas;ava il monoculture (589? ha) and 1i Ilixed cropping 
( 1.2 iat). 'Ili( av. national yield of cassava in monoculture is 2..2 t/ha 

and in mixeu-d crto lping, It varies tetween 18.4 r/ia ili tite Northern Division 
and 216.8 t/ha itt the Central Division. Flji annually produces 159,376 t of 
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cassava, 9086 t of yam, and 1646 t of swvet potato. Tables are included 
for each crop oilarea, plot size, and no. of farms growing tilecrop in tile 
different provinces of tisecountry. (Summary by EDITEC. Trans. by L.M.F.) 
JO00
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19295 CUNIIA, M.A.l'. IA 1982. A pesqu sa em mandioca e fruticul tura: 

principlos, linhas gerais e mode Ie acao para a decada de 80. (Research 
in cassava and fruit growing: principles, general lines, and mode of 
action for tie 1980's). Cruz das Almas-BA, Brasil, Empresa Brasillira de 
Pesquisa Agropecusiria. Centro Naclonal de Pesquisa ti Mandioca e Fruti
cultura. Documentos no.5. 18p. Port. , 5 Refs. [Centro Nactional de 
Pesquisa do Mandioca e Fruticultura, Ministero da Agricultura, 44.380 
Cruz das Almas-BA, Bras i1 

Cassava. Cassava programs. Research. Brazil. 

Research priorities for cassava and fruit growing In Brazil are indicated. 
The terms "science" and "research" are defined and the strategies used In 
the research systems at the Emp resa Brasile1ra (ie Pesquisa Agropecui-ria and 
the Cooperative System of Agricul tural Research are described. Major 
objectives are: (1) introductionoand preservation of germplasm, (2) genetic 
breeding, (3) release of planting material, (4) Integrated pest and disease 
control, (5) soil c- servatici, (0) soil fertility, (7) improved use of 
water and irrigation technology, (8) energy production. The technological 
innovationis introduced by the Cooperative Svstets of Agricultural Research 
in 8 products, alniongwhich Is cassava, will hopefully provide higher 
incomes in i,razil. In addition to tile multiple uses of cassava and its 
possibilities of exportation, the possibilities of cassava production
within the National Alcohol Program are also considered. (Summary by 
EDITEC. Trans. hy 1,..F. ) JO 
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13447 FMPRESA BRASII.EIRA DE ASSISTENCIA TFCNICA E EXTENSAO RURAl.. 1981. 

Fstudo preliminar da concentracao da producao da mandioca. (Preliminary 
study on the concentration of cassava pioduotion) . Brsilia. Serie 
Estudos Diversos no.10. 127p. Port. , Illus. JEMBRATER, SEP/Norte - W3, 
Q.515 - Lote 03, Brasilia, fl.:., Brasill 

Cassava. Production. Statistical data. Maps. Planting. Timinsg. Cassava 
programs. Brazil. 

Areas teci Icall Y apt for cassava producti isn In south, central west, .i, 
assindNE Brazil were Ilentified to promote cassava productitn iss these areas. 
A map is Included with crop dilstrilutilon in the different municipal ities 
for each of the ollowing states: Paraif , Sassta Catarina, Rio Grasde do 
Sul, Minsas Gerais, Fspirito Santo, Rio do laneiro, Sao Paulo, Mate Crosso, 
Mato Croso; do Sul, Coiss, Maranhao, Piavi, Ceara, Rio Grasde do ,rte, 
l'aralba, Pirnmlttco, Ala;igoas, Sergipe, and Bahia. A list of muniilip.ities 
grouped int;o homogen lsi ; microregions, planting times, ate a list of seed 
prolducing muieipaitfIts or pottestial producers are also - .clded for cac 
one. Statistlcal data a tise io. of cassava producing muttciipalit[L:-, area 
hs;rveSted, and prislsictios oitaited!mss itl5ili y is l;r;tril and in each of 
Olt- :;tates iv hloigeseos.; s:sicroreg i os are give (Summary by LIITEC. 
Trans. v I .M.F.) 300 
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20106 EMPRESA BRASIIEIRA DE PESQUISA AGIROPECUARIA. CENTRO NACIONAL DE 

PESQIJISA DE MANDIOCA F FRUETICULTURA. 1982. Programa nacional do pesquisa 
de mandioca. (National cassava research program). In . Relatorio 
T6cnlco Anual do Centro Naclonal de Pesquisa do Mandioca e Fruticultura 
1982. Cruz lis Almas-BA, Brasil. pp.99-155. Port., Sum. Engl., 28 
Refs., I Ihus. [(CNPMI, Caixa Postal 007, 44.380 Cruz das Almas-BA, 
Brasl ] 

Cassava. Ca ;sava programs. Root Lproductivity. Starch productivity. Culti
vars. Agronomic charactors . Ecology. Adaptation. N. P. K. Micorrhizae. 
Fert I i:crs. Soil fertility. M I ne ra I content. Leaves. I ntorcropplg. 
Cowpea. Nalzte. Costs. IFCooiinics. Cultivation. land preparation. Technology 
'valuat it. (;eril lasm. Se [ect ian. Xathomona,; manihotis. Sphaceloma 

initilhoticola. Erinnvis ello. Braz i. 

ireentr Naclonal de PeSquis; do Mandloca e Fruticultura conducted 21 
;aS.;ava rese;rch project; in 1982 dealing with: characterlation and 

eva I u~t onait of rmpl usi; obt i lamen t of cv. and c lanes resistant to 
XaillIhnas manihotis, Sphaceloma manihot lcola, and mlte .; b.'iological 
contre 1 of FrhunivfIs ello; mycorlIliza in the use of P; N, 1P, and K fertl
ization and green minures; plant development; intercropplng (maize, Viga 
sp.); product ion svstelis; and cul tural pract ices. .iesul ts obtained show 
thit cabsava gr(,wn in douti]e rows intercropped with short-cycle crop, has 1 
sigtni-'aut increase in the efficiency ol land use, as conmpared with sole 
cippi,. in the Soil fertilitv area, rosa)ltS have shown the necessity of 
-educing nutrient dosages pleviou lv recomnmlelded. With the dosages present
ly recommended a reduct ion of 4h,' Il the cost 01 fert il izatlon can be 
obtained. irelhiimii:lry resuits hive illdIc;utd thllt Illin. tillage can consid
erably redultce the cos;t of Sali pIparat ion with no detrimental effect oi 
root yield. Tht ide-tification of factors diat limit the adoption of new 
techiniiques is Important. At the ;ame t line, the development of cultural 
practices and cv. which can 111;1mtaill high and stable yields under stress 
envIrt0nuelts and low input Situatlonsl, which characterize most r,:a ian 
cassava productionu svstems, IS ntcessary. (Author's summary) ,100 

0,74 
18929 I,'(:)Ak P., R. 1)81. La vuca ,mandioca) en el Mercado Coma Foropeo. 

(Cass,avI Ill the Etlritupall CImmo'. arket). In Semlnarii Nacional do Yuca, 
Maracay, VeoezuelaI, 1I080. evIstiu dc, I Facultad dle Agronamia. Alcance 
no. 31 :4'1-431. Slpai. [Banco Cenitral de Venezuela, Depto. Agricola, 
Esquinn di las Carmel it;o.,, (Caracas, Venezuielal 

Cai.siea. Trade. Conustipt Iol. Uses. Feed anid foedhlg. Europe. 

rho It'tuiopean .:cnnmic Communit y (EIEC) increased the denuaid for cassava in 
revii t via,11r!; it 2),1 p1er ,liniumuu. l, ports increused froiu 413,000 t Ill1962 to 
1,120,0() t itI 1973, mainly 0uf West Germany and Ilul land. Projected needs, 
daring 1 8 0

1
, of (I for animal nutrition iniEEC countries, estimated by the 

FA), were bltwUee 818-22,417 thousands If tons of fresh roots. Data are 
iuolclud' oil levels" if -, ISiva fin aninmal feeds for bovine cattle, pigs, and 

poultry lliIolland, ierm- , llenelux, France, Italy, and the Unllited Kingdom 
a! well is on the c in,.i i;, izatlon of cassava product:; at a world level. 
(Smmary IiyEDITt. C. Irans. t .M.F.) Il00 

175 
1819)9 FITZGERAID, C. 198?. FEC trading arralg lent.; favour use of cereal 

Subistitute!; Ii Strong, currency COulltries. Farm and Food Research 
13(5):152-154. Engl., Sum. Fngl., Illus. 
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Cassava. Trade. Prices. Feeds and feeding. Europe. 

The effect of currencv movements alnd monetary arrangements for intr-EEC 
trade on the use of cereal substitutes iii the EEC is examilned on a least
cost basis. CP contents and digestible energy values of barley are com
pared with those of other cereal substitutes, namely, SIM, maize gluten, 
cassava, and mixes of cassava with SlI and with maize gluten. Cereal 
substitute mixes were cheaper than barley In Great Britain and Northern 
I reland. As a resilt of the appreciation ill value of tile pound sterling
and its effect on subsequent trading arrangements, cereal substitutes have 
become more copitive the feed market itt Greaton animal Britain; tle use 
ot cereal substitutes increased from 15.8, in July-March 1080-31 to 30.9% 
in Jilv-March I 98l-8. . Animal feed markers ini a grain surplus area with a 
stable currency (Republic of Ireland), a grain surplus area with all appre
ciatilng currency (Great Britain), id] a grain deficit area with an apprecl
ating clirreney (Northern Ireland) were compared and the analysis conclu
sions indicated that tile monetary arrangements for intra-EEC trade favor 
the substi tition of other raw materials for barley in animal feed, in 

COicOlI ic a reas .;here the currency is appreclat llg. (Summary by iDiTEC. 
Trans. , I, .M.F.) 100 
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19556 (;ONZAIZ ;.,.. .A. 1981. Diagnistico de la produccit6n e industriali

zacI6l dite vuca (Mauilrot sp. I) San luau, Sanarate, El Progreso. (Diag
niest is if cassava prodictiot and tidustrializationl at Sait luan, Sanara
te, El Progreso, Guaitemala). Tesis lng.Agr. Guatemala, Universidad de 
San Carlos. 49p. Span. Sm. Sran., 38 Refs 

Ciassava. PlOdlCtioll. SoCio-eCoioilric aspects. Industrializationl. .'tatistical
 
data. Cuilt ivat iol. Cil t iva!;. Cassava products. 
 Market Iig. l'oeoss ing.
 
Costs. tIa rvest ing. Guatatema Ila.
 

A stutdy was cairIed oil t I i San lJ,aui, Sanarate, El Progreso t',stl;imIla) to
 
describe the current characteristics of eassta producLtion antI inldustrial
ization, level of technology, technical assistance, and commercialization.
 

eiese..rch results, are 
 given ntder 2 aspects: economic-lndustrial and social
 
importance. 
 The 1 at includes land tenancy, obtainment of raw material,
 
ciilt-iral plractices, processing .. trge:; to obltaill 'yiq 
 i Ila", and marketing.
 
'Tile 2nd 
 Considers cassava industry as a source of employment and Its social
 
coverage anl importance within tile ea; ;;va grower's family. 
 1he low level
 
of technologv employed 
 in firni work Is evident in the generalized use of" 
traditional hand toils to work tie land. Mechnnization (animhal traition or 
mecnietical) is not possible due to topigraphic characterist ics of tile 
village; farmers do not rise fertilizers or control diseases and pests. 
Processing i!; 1 ai ITILCeitr lii-alI bisis, consisting oif a casc-.ava i I I anind all
 
internral-comltrstion engine. Firmers planit cass;tvat (var. Papa and Cogollt
 
Morado) in i-ssc (it ion wi tir grt i i crops (ma ize, beants, and others).
 
lowever, these are 
 [not apt for thi;; region die t the topographical antd 
hydrographic conditios of ti,_ regioni. They are therefore used fi- doines
tic COllstlllption. Cassava, oil the cortrarv, is the ecoiomic basisIf the 
region, itest ined to th elabor,,tion of "yuqui I I ai", chopped and f resir 
cassava . Snirisaire , fol lIowed fly Guatemll Ia City, a re the most important 
internal Inrkets oif "yuqu i Ili". le USA and El Salvador buy fresh cassava 
an(d "yuqu aill large sc le. RecOmmeIildnttlonis are pjven for tire differllla" a 

i tlntent instut lors. (Extracted Ironi alurhor's summary. Trans. by I..L.F.) .100 

0177 
.18928 i.ilI lEN, R.I.; NIGITo, I.M. 1982 IlantenIir nto ; para el des rrollo 

te il; ; 'roinduf;lri ,i tIe la yutcai. ('ropu sals fur tire development of tire 
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cassava agrolndustry). In Seminarlo Nacional ie Yuca, Maracay, Venezue
la, 1980. Revista de li lactiltad de Agronomfa. Alcance no.31:425-430. 
Span. [Univ. Central de Venezue la, Fac. de Agronomla, Apartado 4579, 
Maracay, Aragua, VenezrueIela 

C;issava. Industrial ization. Cllltivatfon. Prices;. Vonezuea. 

The cassava gro Indust rv IIt Verezie I ia is fe I tip a series of 1prob lems 
originating in the agronomic, industrial, and economic sectors. In the , 
area of agronomy, priority shouId be given to (1) the pi oduction of Im

proved seed, tested for different areas, (2) plIning th( development of 

;olected areas, and (3) use of reconmundod cul titral p:a t ices. Among 

indti;tial problemls, the lack of a suitable technology that ca be improved 

according to the experience of Venezuelan Industrial centers is high-

I ghted . One of the most Important economic aspects is the price of one 

ton of Iresih roots or of dehydrated cassava for Industrial purposes. 
Several lternatives for estab I .oling relationships betweeni tEe producers 

of raw material and tie processing plants are suggested, such as the 

establhIISlment of services contracts hetween the 2 parts to determine the 

price of the product and the formation of cooperatives for the production 
of propagation material, for farm mechanization and transportatioln, and for 

the purchase of inputs. Planting trials should be carried out in the 
different cassava growing reglonr of Venezuela, in 10-ha plot. with 3 

levels of inputs (low, Intermediate, and high) int order to determine costs 
and vields/ha for aich one. (SummarY b I)ITEC. Trans. by L.M.F.)by .100 

0178 
19525 HilCII CEREAl, prices at the root of tie substitutes problem. Agra 

Europe 987: E/1-P/2. 1982. Eng I. 

Cassava. Cassava products. Trade. Statistical data. Feeds and feeding. 

.it rope. 

A report by the turopean Feed Manufacturers Federation (FEFAC) Is summa

rized aid discussed. It argttes that the reason fir the Increased use of 

cassava in EEC feed tui\les is the continuing high price of cereals under the 
Common Agricultural Policy. FFFAC holhs that cassava is tire ottly product 
which can properly le cailled a cereals substitute because its price is so 

favorable in relation to cereals. Maize glut en has maitly been used as all 
alternative to secotdartv cal<i; slth ; palmlti kernel or copra and citrus pulp 

to replace imported beet ilp and iins. The dora pree;eited foti 1974-80 do 

not wholly ;upport tLh'; clai t;. (Sumnmarv by World Agricultural Economics 

and Rural Sociology Abi;triict;) 1110 

0179t 

18979 1IIIES , E.B1. 'A IVOKE, A. 198.. Subsis;tence food crop review: 

casSava. In . Subsistence food crops review: cassava, sago palm 

and n1pa pal a. Papita New Gtinea, Energy Plaling Unit Policy and 

'lanning Division. Deparltment of Mineral!; and Energy. Report to.9/H2. 

pp.1-30. Engl . , 29 Ref . 

Cassava . Cassava p to roa;. IDeve lopmental research. Cul tivatiot. Root 

productivity. Piapua New Giniiea. 

Different aspects of csaiva growing are reviewed These are related to 
tLaxoriomv atid breed ing systeLsT, origit , world distributtion atidi that it Paptta 
Ne w Glnea, Importaict- in subsistence agriculture and tor markets, plant 

type and var. , tradit onal prpa;at ion and cultural methods, food prepara

ti n and food valte. Temp., ra irfaI I, atid sol I requirements, planting 
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dens i tv, crop matagement, harvestinig, po,,thrve;;t handl ilg, and storagei are 
descrIbed. No major incidence of peusts or di,;;easec las been recorded In 
Paptic New Guoinea but leaf spot (Cercospor;L l;p. ) and antilracnio.; (Col lLo
triclhuni sp.) hIve been olb;erved ;IS well a; cntwors (\grot is sp.) mil tie 
cassava hioriworm (lrinnivis cillo). Among the m;ijor eoim;traint.; and problems 
ot Cilsq;Vi prodnetCioI ire the lack of: iiiiormat ion oil Itin value is a lfood 
crop, gerIlln;l, a 1vb r di zat ion p rogram , i ilpleIi lec t Ive and an inex
pensle mechil id scystei, iil t r;'Ige t echli leverilI hiiive;t tIrg nd I(ies. 
research cIcnlit erv'r ; ,! p 1 li;ll;s i te I '; dIidiVi,l S e;iarch1;11dted I H ii fly 
oat I utl I p I,-)III I ;l l I t n I frtlher :l T' giVetll. ryIII I It, ;-t, rene;]I-Vh (Sui;iar 
by kl)ITI..lrm ;. by I N...) .100 

08;i 
192 4 .diOlS, W.o. i078. ca;siyva il; Inlone;ia: prilimirv observations. 

StlllfOrd, Cait isitv. 41p. gl., S vI0It'ii, Stinfotld Iolynie L In .fn
 

Cassava . Cons .ilprIonl. Gapie.Il; I-Ootl;. iarclh. Peed; and feed{in;ia 
lng. Marketfig. lIade. Prices. Costs. cult ivat ion. intereropping. Proces
silg. CASS;Xieti p;'Ogllll. Ildonl ehIII. 

The .tipllv iId ]ill;ld pott ial fort l;niVa in hildon!;ia were surveyed as 
a prel iminarv !;tepit irmijit ilag po liti ic deignd to ltcrv;eti the 
prodluctionot d c'ol-sU;sop iimi ,f ;ecoildi r; lood rop;. Annual iomimipt fll of 
Ca"In vl rveicjilt-d1I mlll i l w ., IIt; rots, .1. 6 ll i oII L on1s of freish 
roots as gap Iek, adnll 560,l0( toll ; o I I rei;ch ii t ; i, !;t;iaie I; and If tr. 

Pi Cc eIast icit ie; a !] V.1iIaL i (ll ;ill mpt JoOI llul e L' t ildiod In relIation 
to titerise iii price; of (other comm i tit!;, i; l i c't; It rice prices;;;;;h .. 

;irereduced or kept cont-iuit , tie dmtan;o;d tor itin;-, i:nreduced. Aspects 
descri ed il c lode tilt- feed deil;illdfor ci:;iI\v;I ill FIIroI to IIId 1dolle; I a, 
market log scys tI fuiorgapI -k nod f resh tOOts, Cl it vcvtlim;, ind ritra I 
wholesaleImlarket;. itc';ilrdfll OdUl:t !l011, beeC (I I[g l 1 i -I L-Ct inn p ogra , 

fertili;:i rs, 'a;l; 
re indicated. lhireit pr incipal l k mi;; of govellnmenta l iterveiti on ill tie 

arket ing of cu;nsava prohdUcts ire cOW; liderd . 'he, dealI itO tie Ii;t Itut
tionaI franew k ot theIu ; UIT], dlvelopri t arid 

use of c '(11p llg systeslll! 
t 

ixtellSit ';ll priolg , atd! vilulat ion 

itket hug) t,ii' matkel ,i a ploces

sing. to 1toiluisitot; d ve liltitt in the d - L (prodlicimpil se t areiI:,t'ullu 

:tlo , ma rket litg, priocet;si g) ild I ilug-t its; effort!; tre gIv. ('imp leion
tary informal iou is included Ilntable10111t ;Ild 2 )r(i eet; fit deve lop in1 
agricul tuil tI ing ;itd product I on reseat;!; are (S"uimmiry IlI;irket g iven. 
EDITEC Trans . IbvI .M. F.) .100( 

19263 KANEDA, If.; .1OHNSTON, B.I. 1961. Urloun food epenituilitre tterns tin 
tropical Af rica. Food Researcl; Inst ltt. Stdiles 2(1): 29-275. Engl . , 53 
Refa. , I l ;. 

Cassava . Fresh roots. C;url 1. Ir led rot s. Co;iumpt Ion . Soc tIo-encolloic 
aspects. Fconomics. Humtan iitrit ion. Africa. 

Food expendit trt il pit tirn; Inilld fferent regli;; oi Afr'ica aire analyied and 
the relative imiportance ot major I oiel gi ups (tltotg them, cais;;iva ind 

cassaiva products) , ticording to their coitributiition otI ood ca lor ie, Is 
emphai I!ed Tie p;rlii ipa I of ;lilt] t (-i; at, givei. sour i-t; cltita theic I stud led 
atnd sever; I I the Im tIm ions ilit'cuI e-v iV '1 riM Ther iif dl t ;I 1t I oll( . 
re in t b u t wie en food expetld I tLore aniid toti I it 111i1e iS hiu1i! a dI on lilt i ip L'XtIti 
aspects re latiL d to t lie pos It ioitn ii cte; l;, starchy riot crops, iid 

p IMIt;it ins ill til expeilndI tilI lutterLic. of iirb;i Afr icall hou;ho Ilis are 
cons I detred . Reg iona I var It on It;in Iood expendit itore pat teruC are l;tudled 
and the;;e tire examlned uilndert hei tr'uctttrt or ierarchy of fioodprIces. 
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Fina l IN sotme obi;V;at I ons concerning pItotiect ive changes in f ood 

consumptiIon that itre li ke l to be associated with economic development and 

the distr it1t ion between Income t ategora Ies are given. Urban and rural 

budget data all briefI iv studied regarding food consumptiot. In tropical 
Africa tit(, cont ling urban Izat Ion and r is ig ItInlcome s wi I I I ad to 

signi icaItI changes i f olid expend i tiri nd conSumption pat terns in colIIng 
years. (.Siiumtarv by ED I lEC. Tram;. by 1I. F.) ,I) 

i8943 KN', ,\.D.N. I 1). RoiL c Iop ;. In Food or famine: an 
aCCUont o)f the c rop1)sc liice pv(I praill. it tiwa, oi itr in,l I it terna t itonal 

level )pm t EI;(,Irc1 (Cent i . I DEC- 141o3. pp.'i-4,. FrgI . , III is. 

(alisalVt. Rvlttt''oh. CioSlva propri'ts. Africai. Asia. Colomblia. atini America. 

to rei SCil i the lilt ''lliatioiil IDleveliopmCntSuipport given eI t' tiik ptttpl' S b, 


Reseltch (Centri (111,11 includeS dltI- trit act lvi tris such as the provision
 

o I lndtnp t o CInI Co I omsii ia and IIt n;hAti n I nlst i t t t Trop calIt he I 

Agriculture (II'IA) ill ipe'ia, fill- researcih inl CanadLian universities, and 

''I' V I:1V .kt itt 1i 1 ')l" Illp ill (Icve lop p1' cotii ie . IIis trI I aSpects 

h l ii ate nVt1 i" ;(.ti i ltip op itlld (l-vt ltprilit f II I'tccl teseartclt p iogtai lis gP v 

.111d 1hi t le I' lltCh cll-tict (tit iii ditiereLt region:;Itil c assitvi rct' ploljt2Ls 

oI l,t i s t dlit , A I Ii c;I , AsIa li bvth I; sib cl ist it:titt:iollsI i -\t i -, (:it titni le 
it-V I lii pit,t I'd. Among ma ill act cit ie aic p1 l.t )reedi ti tond geritt-tltt)I:M 

l-'I tl-C 1tt' :tl'l;ll , t xi ii tip
) pr gr,n ; Ior sc t01 1 i;tt , physiott Iogy stud l-S 

CI')p , t , ma l cOllvlI.SIotltid flitLt ( ' t it I I i it t i UtittuiVt itt1 tI t,d of 

ci tut;c StarCh NL iIi(, r ai it, N itit o titnirob Il I p rote IIt. I ll C'5 Information 
:oitInoeS Divfilt ISmiS;IstCd IAT lt d'Vcitlpiiig I Ci;ti iainforiaL on Center 

Wthich co1ilects iworldl I iterltie ilt catsava iiistributtes amongand It 

littteel rierihcitrts . (Suimiatv by;ITlC. Tl'ails.bt L.M. ,.) .O00
 

1921.1 PILIPS, 1. P. 19111. n\i overviewo f -i;lttsavt ciiitstumpt ion tilu produc-

Lion. In liel tipe , 1".; Ailut,, iltt, It., vdl;. Ca;t;va ioxicity tnd Thyroid: 
ReSeirch t d Ic lt [si'es, Ott;;wtI, 1982. ofl'utl tIh C; t;Id;ti Proceedlngst 
;I sit kslitp . i i twa, 1ii1ertt i OttI i I Ileve Ioilttit lIettearch Celtre. 

8 

1llRC-.1.7e. Ilil.1-888. EnIgl . , 16 Iefs . , II lItts. [ SchoIol of Agricultural 
EcollonicS &, F:t ,t: it'l EdUC;ltit'l, 111n1V. ) I (;ue Ililt, Ontarr c, NIl; 2W I 

ittittitit I 

Cassa vo. Con(sunilit el. P I oductLIln. Indem Ic g,)t tre . C re Ltit is-in. StnaLtis LIcalI 

dai,. 

'olrIIlliv ,ppectt;S ifo sut tivactil t ik :it Io)t it ti worIid level t;tich-i, the lit, of 
Ca S.171 I a;lq' humaln l oo)d, d i S t iton Itt.s o lckLtIoil ,it! ' gC'Og'rtlph ICil I r Ibut f p, 

coilItt !;i t o f ijccI ctitltt (it ;iiitd t Ievi weid generilIp ro d t:stl trodctu itc 111 
;IS We 1 ;l:H; ,L;'!' l(]le o ca;sil;'l\I COlWt~lumpt[ori andt h I f ticit denor of 

UIT?1d C ) O I 1~i'0, llt MI I eL t i xi . A\lnltinI] Itle C;Ipi I COT So; t It onl Of C IS ;qaVcl I S 

IrttIt-IetLtill Ati-I'l ('11 . F /, r) whitIt iI i; t Ii Atet IItC it itt Sutlttttia ta I V 

I , I 'tut] itIdlowe r (Ii" klt/ 'r ) . II it It rel it;O howeve r, ttI!;t;t I,; lie Ir totst;t 

impl t t iLc l I1-' iti . ,tt 1icti is p1fIOMtiiIll 810 COIlt lies, ') 1 i-ttlttleiIlg 
907W of the World p)roduction. Brazil, lindonuvsla, 'lha~ll d, ;lilt] /;ifre. account 

Ifor 2.1.3, I1I. '), 10.7, ;tit( 10.27, r(-!;Ip. Hte ditfferent ko-ctors; thait ";timulat-c 

or lI mi I pioduc(t ioll ill vuIl j oI" c';!!-:Iv;I prloducinlg cuO tll irie , ;I re Illsc r ibed . 

D)emnld ])( 1 o I o r ca Sit vil\,l i p Itito" ))( were mal I . Ar1ni1m1I le rt',nLalgeec t I (,[I ; 199 | 
s t)l41l] we .2 : ]i lic 1re'a t;vS} il (] cqlliill d I or c,i ;;iIvaI o I- hulmanll co m I i re(( 4 . ,) I , 

1 .9, 2. " i2t ti .4til d IVCl in At Ica, ]it I litAiur icti, S ttih Atit and SE 
Atiti, rvsl). , ,lid 2.1, I.1, 1.5, 3.10, 2.1, tnd 2.5W, for Nigeria, Za i.re, 

ifrazi , CoonbI , I n uslfit , rmd Thallnd, reS1. (w;sava provesSIng IS 

H6
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important to preserve tie harvested roots, tIim Inc reasin g tonsumpt ton andmarketing alternatves. FinalI, tile rel at IOsip between the icidnce of 
endemic goitre and the consumpt ion of f resh cast ;ave roots Ill Br zil was 
established. (Summary by EDITEC. Trans. by L..M.F.) [100 

018:,

19213 RENSIHAW, 1. 1983. 
 Util ization of cassav in the European Community.

In Delange, F.; AliIuwal Ia, R., edis. Cassava Toxicity and Thyroid:
Research and Public :;ealth Is, e, Ottawa, Canada, 1982. Proceedings of 
a workshop. Ottawa, Internat lona l Devi ] opnment Research Centre. 
IDRC-207e. pp.89-9?. Engl. lCereals Divisio:, Agriculture, Commission of 
the European ComlIrtil tlee;, Rue de li Lot 200, 11-10149, Blrussels, Belgium] 

Cassava. Uses. Trade. .E;talitical data. Europe. 

The Increase in I ivL;tocL: prliit'Io I'll within the l iropean COmmnity i 
recent years has led to the lse of cereal schst ittutee. The clioat Importanlt 
of these cereal Slli;t itutes: at, vla e glutel, cereal and rice brans, end 
cassava, the import of which increased frot 0.7 to .0, 1.. to .. 0, and 2.) 
to 6.5 million tons, ricsp., from 1[)4 to l91 . io balance tiet interest (If
li vestock producers , cereal end I ttgergr0wers , [ I Iitl tNt iOll , the COIJ!J11ilso IT 
of the European (Dnimifhitties il~st Iroposed to 11;1arloW tlte galp be'tween Its own 
cereal prices ;Ilii thtosei of 'erel| ;tUits tlltet; , ;I; well as t:( tilli I iZe 
I[mports o i these produIc t:; It the itI i 'esett levels. V r tiaet liif I tport!; ii[
cereal eubst it es fron 117' ,1. 981 are- given iS well it; tite Inlsirt a of 
cassava by source. During this period, Thailhid wai; the tialIn exporter of 
cassava, increasing from 1.7 to an ectitated .5 Million tons and supplying 
betweep 84-96,' 01 iiports. Inionei a,; tile 2nd host importlntt t;tirce ofI, 

cassava , reiiched ,a record tonnage (i 094,)0) ili 1979./ Third ill itnportallce,
China exp',rted aui av. of 0(l00 t/vr duiirintg 1974-76, fell to 10(10 t iit1977 
and 1978, but itlcre i; to 51,)00 t in 1971) and 13,00[I t ill 1980. tOther 
supplierso f c;ssavi I I Bra- It , aIlaw i, India, ;iTd [IT , n ;fit. Mal or
illtpo rtting coll t riIe wit in the C0i111:1iii tY Ire {;ortiioiiy , the N hetherlIands, ilil 
lelgIii/l.iuxembourg. ']L'ce ti.k lt least 9011, of the import!;, witli Gerniv 
and the Netherliaid accutiting for more than 707,. The United Kingdom and 
Italy alre ilSO iiitereSteid Ill Import ing cssava. (Suntiv by VIIITEC. Trans.
 
by I.M.F.) ,100
 

0189 
18927 R) tS , 1.; (1St)) l0t, A. 1982. Fstiudio agroecon6mlco i;t)re [a fact Il 111

dad ie lta producci6n uILt]i producclO- de yuca (riz) I para ser utiIItda 
co1no fuente do riteria primia in If ilt r Icacioi le alinmlltos conltutll-rados 
para ttinales. (Agroecooitic ttudy on the feasibil itv of cassiva root 
1iflelIct it for itse as i Solrce of raw tliateria' I iT tluieelaborali ioti offeed concent rates). "inisterhiu de Agrlcutl tuiri, v C . Int Seuntliario 
Naclonal I d Yuca, lIt acny, Venezuela, 1980. Rv iota do It F;I-Iuiltad deAgronomia. Alcanice no 31:325-424. Span., 17 els., lls. [[Itlv. Central 
Lie Vettezue lai , Fec. de Ag ronoi tii , Apartado 4579, Mlracay , Aragui , 
venezue Ia I 

Cassava. Prodltc tion. ['osts. Mi chl l IZt:t oot. lEnergy pruldict iv ity. larvest trig.
Income. Tecltulogy evailuation. 1lant Ing. Wetdinl;,. Pest cuntrl I. Irrigatioll. 
I,abour. Feed; and Leeding. Venezuela. 

Agroeconomic problems tit casini etultivat it it the feasibilityl f its, use 
In feed concentrate; ilt the a;tcl; if te Iih Maracaibo watershed, the 
Eastern ['lalitS, and part if tIt state of iiiivar (Vueziela) wire studied,
Iased ,I tile Iypiithtesis that energy pliodci lvitv tf cassava/Iht is greater 
than that of orghtim and Its cost i!; ninch lower. Levels oif profitability 
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of the crop were deterin ed a1id compared with those of other crops in 
Iimitati tons to c op expanfs Itoil. TheaddItoio to the' restrict iuii,'Innd 

agroecollOilllic studv fecie!;Od ol onilI product Ii costs, pl-Odtiletion cost s/tI 

pract Icl.s lilt ii St iI feet (COSt!; (Weed control , l iechaillizedlldi lmlim ilnd 

( sorglils, rolldni t) , a ldlIlct il cost, ofI cOmpe itIt crop s 


eile sued,t Id k tiypliirellL elergV proific iol foI C;s;s;Vl with
 
harvest i 1l e 

hl 0iIegi) . 

8.7-12 t/hl l a II .- ,; .2 x 0 callolies whilI- s iglhun with 1.8-2.4 t/h 

s vI producti tfirms f oss (mnilln I
plodih'id .8-7.7 x t) cao ies. (os;t o f 

ll rVest , iel'l illiI ed harvest, and hlIrve;t wi tli collliete ttehlliologs) we re 
comlpared. 011-tilrill l it ic ; (if cm ,a a Were e iat d for the 3pit's ,taibi 

ie " di priC ; I tor I reSh [iiod titt lld I Or tile1evke Is- 1o t CIII0 w 1iI I t rI'llt 

procestIng pIilnt ;1d111e creomprd wi th 'lie prneitit i I itvi o other crops. 

ltili it JO s fOr (rel' ex lnllsliss, Ihid iva 1i ilt', iS! Int itdeterTii-
AITlolI, 

Iltc t;rf p1T
1 

of 1 Ilto lie IiI;i I1v1d bty oit ly 111I, 

oill mid 1 c lv t ,i i-lltml Cri L! it I S 1 ) iiplis d . Ca s s;Iv l 
sloalt t lie ' Iii Cir il c ii 

tec og" 1 ( lo- I 


Ct to lt I ti ilt)gy 11sed. Weed
1)rdIICt iv !tV i d re'ated the I evel I 

(' l 11) 1 tld inlUllllI I hil :0'1 it :'Ct p ,ilt'0its ll C ;tt; . ilergy (carbohIVdrate)
 

in i. will Cl'ttlr ri'.-e;IrcI IS required fOr crop 

OXil t ln'p 0\'l cuii l 2l Apr 'ithtie; (Illed plepiI-Atil;l e ois; plilotiltg; 

l L i I ;';Iti l; 1Wjl (, ple;t, iid dl ;ee50 ciliOlI ); il-\'ei;ting, mid Irrigitlon 
p I;I(L iCc !; islI'.I 1 tl~ll-ld ' 1 ; welc ; rO(V01 t ; ill COmnue rc i; az tIOil, 

precl'iti tl'llWi5t. grillr 

ir,11 1tne 


tra"i rilllIn t Iln, it 1lih -' A i 1ot 11t L io S t |lnitIt Cti[ierI\I seivice s. pro 

Cis i 1i ) rol iict [eIt i al Ilia t iii;il level is p op seId . tilltitas I'y 11v -I)IDFI,C.
 
4 ., o ".
'lra/ll by ,I ( 
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11)2 5is SANlR , J.11.; .YNAM , .1.F. l ll. New it),rici tisr l tetIl ology and 

sia1I1I t ilrInc-; lif I attII America. Food P'iiIlcv 1(t :I -18. 'g ., th s, 

I Purdue Univ. Fir, -L ttllIId lii ,1We t I.afavette, IN 479117, ISAl 

88,Slsi';v. t hlii0IilO os11l See[h-PIelll(llnTc &Lpecit_. l.ilt ill AmerIca.IV [Vil tiiii. 

front cu revolts1101 'd Income i ,i Ir iti l i' i s',r CIll Ii:e t'e;15 illl I t, ,gee 
, 


t' I (i1li1t Aild rge r t I rln:t, r ih il i beellt1ion t1ow (IkI v12:1 .111' iiI i c Il t I 

i ; lI ii 1111 l[l Ing c(l giiIr 111,1111!;Iti I I dl ) v h. I ili li 1, f rI whiniiriilki rrI(.lse; 

1 5L il 111ftihttii i c i 1lit', I c1Iop1 s uch ;lil!; lwilli' and 1 ii. illti'liiti I Imid 

1,11Iv 11 1ii t l grait.I' sllt thelii ixport cro ps1l. l ,r1 i tIt, ' t Idl to IiILic i1 ilt( c 


C1 11 llt I 117i illl L - p iti 1 ;1os SllhiIi I.rC101 Ilill I llrillitL. s ilAn t ic 'dl"
 

/ilr ciIi I111''tel'e!;MT _Cv-'lillIia!;o k. 11.t' t ;Irgull ll t ; I o I Ioc'lif-ll', f 1Lt re t rtll' 

toch1I"' I 1\1W. ll; II li illl Isii11 i ; I-ilOii I he I I I i I1; L li )Ir unitv it fllk 
pul, lII t). ; ,I thit,- it i I I;tI -iIt m nIIcc 1,i , i,lIIt i )i r;:tv,' ; I nlce tlit-' ;cc'old woflId 

!IiL' II s'lut'd ,iii thI 1101 tlIli mes ,;ld;Iht l 't leleiel sfhi )t-i 'll'i lllt A wiserti 
Iifl ti th imlb., t: ar-WitaF Ihe' I, I t' , If thII; [m[}ilt ionl pro(-';t; ! !; I ow IlI I I I 

li sI I a cil%1 -igri'ic ill illl) l tni.llit IveIIf 1ti rsi i ruraldeItit ' [ 1 iIawI\ niII, . It , 11o t ille (iucr ; 1vi I llgI o)v nu I it f tlie poolh ii Ii ll out -fitI g rgii tni t -erI,,L Ivei !;I;',U 0 fvI )'i' ;11 . IeoveI', dit;p It c thIfIsrapIid1- 'Itl' 

I(.( ' f t lchnol Ilch l1t' couold l dp
i I i i5 I ll n 1 l'%'lig11t is e gicilth(,Ifi 

1 lellut woldwaist i:' .t I l111[11' Illolie; tlt ( e I l gov v ri;'; li ; t1 , ( l iif ctCe;slItl t 

The Irgimient. Is rtlated 
l\' i -t (I dI]\'e to. ,...1lemi'nt it with Iol icy ,I l, rt,. !;u ond 

11 sttt, 010t C;p ict 0 pi-rite agricul tui al II a . Evenl w Ith n 

t i ;I1I,, icl l;( I ",it, I ''Ir I h'ww l c lmo I o ',v beill ; ;Ili] (,it- ;a~va w Il IIm ot, 1)rea'k
 

1itt( [.e" ,l 'I ; I- (','11P;'. Lheit - w i I I lie TTo r (- [ltil italI ;it(]d tnarket;nble
 

-;. - , I II ( II tIllne tol 1t) v(Id Ice( oore r,11 1.]ml~t if 1he(, I tI the wI~;l c p1 |II 

heil-r(vth(tc, rUl'e(illtL IihO r 1 t ('11 t;I\''eo[ i t rle (I ) rlodtictIoil] g ive r e. ou sr ,,, i ;Iiii s 

t li l I 1;1I c "Inlpi I iIve advallt tge . ChnllL'e c)uIdIn;I I.l,1I it 'TVeC1hn0O r, I C;I] 

ndvantagc.
1 1)t~ll'
lis I 'as~e 1 v I t v k iL hout illI LU'UtIit', thIfis coIpa ralt I ve 

h I.R.)' 100(
b"mnir 
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1186: fiIA, . I'.PA\ 1971). 0 pipv I da its.;sLenc i tr'niea nia1)t'dueao de
 

maind i,(, : illpac'tL no PR(IAIC(OL. (Role of terlhnti(;I I a ssIstance i n 
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cassava production: impact on the National Alcohol Program, PROALCOOI). 
In Congresso Brasileiro do Mandioca, lo., Cruz das Almas-BA, 1979. 
AnaIs. Bahia, 1Brasi i , Emprosa Brasileira de Pesquisa Agropecuarla. 

Departomento de lnformacao e Documentacao. pp.351-355. Port. 

Cassava. Alcohol. Cassava programs. Brazil. 

The importance of the N tional Alcohol Program for Brazil is explained and 

the role that tecialeal assistance plays in overcoming the prol lems that 
hir,der Its consolidation is iigihlighted. Priority is given to problems 
arising in cassava cIltlvation and to tie , 2d for resources and for 

training programs (accelerated since 1976) with tie cooperatioa of organi
zations within the EMBRArEP. Mid FBRAlIA s;vstemns and of other entities of 
technical ass 'tance. among them CIAT (theoretical and practical training). 
Major aspects ,f the tech nted ass i stance offered by the Natioral Alcohol 
Program to cassava growers covered by this program are mentloned. (Sunnary 
by I.B. Trans. by I M.F.) ,100 

0188 
11788 SOUZA, R. F. 1979. 0 papel da pesquisa na produrno da mand ioca, 

ImlpactOS no PROALClDI.. (The role of cassava production research. 
Impact of PROAi,COOI1). In Congresso Brasilero to Mandioea, lo., Cruz 
das Almas-BA, 1979. Anais. Bahia, Brasil, Em'esa BrasIeira de 
Pesqu isa Agropecuairia. Depa rtamen to do I:.. ormacao e Documentacao. 
pp.255-276. Port., 45 Refs. 

Cassava. Alcohol. Cassava programs. Brazil. 

Information oil cassava , ticIhdIng hI s tor tco-geograpi Ic data, ezonomic 
Importance of the crop, and ita o1n production and area planted, is given. 
Factors thiat have favored crop (2xpalSiOll and ptentliai productivity are 
anal/zed. The causes Of tho low productivity in Brazi (1 2-3 t/ha, 
varying widely Over rogi ons and crop cycles) are indi catt d. Suggestions on 
how t~o improve its use as raw material lor tice elaboration of alcolol 
(immohilization or fixation oif aminoglucosIdae and geinetic improvement ol 
Saccharomvces cerevisilae) are given. The role institutionst play in re
search on cassava is highl ighted; resilt i tltained Mid projects of tie 
National Cassava Resiarch Program, promoted by tice Emnipresa Brasileira de 
Pesquiisa Agropie:uaria iii 1075 and inlitiated iii 1976, are given. Informa
tion available on cassava production ancd utilization is examined and social 
benefits and the objetives of the Nat iona \lcohol Pogram are discussed. 
(Summary lv I.B. Trans. by L..F.) ,100 

0189 
1894( TORO B., {;. 1982. Aspectos econ6iiicos del desarrollo yuiquero on 

Venezuela. ( Economicc aspects of cassavi ulveop[ent in Velezuela). In 
Seminario Nacional do 'nca, Maracay, Vene,uela, 1980. Revista tie Ia 
Facltad de Agronomla. Al cance no. 31 :f663-676 . Span. I I ICA, Fondo Sicn6i, 
lolivar, Apartado 55, Coronado, Irovineia ifo, San los 

6 
, Costa Rica] 

Cassava. Cassava programs. iiidustrIa Iiation. VeinezuueIa. 

The economic situatlon of cassava production aind industrial i-at ion In 
Venezuela is clscriiot. Plans lp to 198{ regarding the increase of these 2 

economic factors were not fulfilled accoding to the Operative Plan (if the 
Agricultural Sector of the Ministry of Agriculture and Animal Husbandry 
(MAC) ii 175. A feasihliitv study. carried out by the MACand the Inst-itu
to Intera'iericano paria Ij Cooperac16n Agrlcola ici 1981 iond that there 
etrreict lv exists a technical possibili ty of using dehydrated ca.nssava as 

89 



food on n world level , meanwhile food processing plants demand that the 

price of each ton of cassava does not exceed by 80% that of sorghum and 

that MC is nct over 12%. Regarding root production, unfavorable aspects 

such as the use of rudimentary technology and late-maturing var. (12 mo.) 

were found. Statistics on production should be updated, early-maturing 

var. should be released to farmer-,, and comparative studies on energy 

production with other crops should be promoted. (Summary by EI)ITEC. Trans. 

bv I..M.F.) 100 

oI190
 

18944 VILANIEVA, M.R. 1982. Prospects and problems of 
producing alcohol 

from root cripi:: the Philippine experience. Scientia Filipinas 2(1): 

28-35. EngI., Illus. 

Cas;ava. Alcohol. Industrialization. Philippines. 

Concepts on the icaibilitv of using root creps to produce alcohol in the 

Philippine-:i are given. !n order to do so, the area planted to cassava must 

he expnded by K5.'. The process of converting root crops into alcohol 

entail; 4, steps: preparation, conversion, fermentation, and distillation. 

Ca5sS'lr: can pr,'OdUceu 45001 1 alcohol/ha/yr, compared with sugarcane and 

sweet ptat0 that vield 5T25 and 7812 1/ha/yr, resp. Cassn-a alcohol is 

Ie's energv efficient than sugarcane alcohol and a separate economic 

aoal '_;itmust ihe dhqn locally to establish the feasibility of cassava 

al hoi prndu:t i(ll in the Phil ippines. Cassava, sugarcane, and sweet 

ccmpiired regarding different agronomic aspects' production,potato are 
mnlagelen practi(es, soils, growth cycle, storage. Current data indicate 

that there ;,I- more problems o!nc iated with the processing aspect than 

thier. are in producing raw materials. Since industrialized processing of 

root crops dependl 1n a constant supply of tubers, production should be 

technified and governmlent policies favoring industrial development should 

he implemente'i; production, processing, and marketing should be coordi

nated. (Summarv bylEDiITEC. Trans. by I.M.F.) 100 

0028 0101 0140 0147 0149 0152 0153 0156 

0173 
See als 

KOO I II IERASS()C ATrD COMlOI)ITI 'S 

K0I Rotat ional Schemes and lntei'cropping 

0191 

18971 C 'NTR INTERNAC IONAi. DE AGCRICUITURA TROPICAL. 1981 . Prcticas cultu

raIes. (Cultural practices). In . Programa de Yuca. Informe 
7 88
 

Anual 11)81. Call, Cni,,mbla. pp.l 3-1 . Span., Illus. [CIAT, Apartado 

A{reo 6713, Cai I, Colombiaj 

Also ilni'ng l ilh. 

C'assava. l ;saval programs. Intercropping. Beans. Defoliation. Light. 

Ti.ring. Root productivity. Starch content. Weeds. Cuttings. Storage. 

(.errinat ion. Coli : i a. 

Studies indic:ltted that casava can be intercropped with beans c, late 

stages 01 dvelop:nUt (C) M. after planting) without modifying the cassava 

canopy or allecring root or starch yields and a small bean yield (500-800 

kg/ha) can he 1,tained. When cassava was defoliated simultaneously with 
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bean trials (7, 8, and 
9 mo. after cpssava planting) and the effects of 1
and 2 defoliations at different 
inter.vals after bean planting (0, 15, 
or 30
days; 0 and 30 
days; 15 and 45 days', 20 and 60 days) were 
compared, cassava
yields tended to show a greater r~duction by early than by late defoliations. This effect was significant when 2 instead of I defollations werecarried out. Defoliation reduced zassava yield by 15% on the av. Starchcontent was 35.3, 34.0, 34.8, sad 32.8% in roots of undefoliated cassavaand 33, 66, and L00N In defoliated cassava. To obtain higher bean yieldswithout drastically affecting those of cassava it is recommended to: (1)interplant beans .iIth 9-mo.-old cassava and sufficlent moisture should beavailable during the 1st 60 days; (2) make 2 defoliations of cassava (oneat planting and one 4 wk. later) at an intensity of 67%. In weed controlstudies it was found that Cyperus rotundus exerts an allelopathic effect oncassava; M Col 22 yieldeo 17.2% less in plots infested with C. rotundus10% less In machete-weeded plots. In 
and 

addition to adequate agronomicpractices, an integrated control system using early chemical inputs combined with cultural control (e.g., through intercropping) may deal adequately with this problem. Research to develop a technology for storage andpoststorage handling of cassava planting material was continued. Resultsindicate that cassava planting material stored for a long period can beupgraded by soaking stakes for 1-4 h in a nutrient solution. Fungicidetreatment of stored stakes resulted in a stand establishment and goodyields. (Summary by IDIIEC. Trans. by I.M.F.) KO! 

19983 GALVAO, E,.LT.P.; CESAR, J.; 
0192 

ItOMMA, A.K.O. 1980. Comparacao entre
cultivos solteiros e consorclados (mandioca, feijao, 
arroz e milho) em
terra firme, do Estado do Amazonas. [Comparison of pure stands andassociated crops (cassava, bean, rice, 
and maize) grown on firm soil in
Manaus, state of Amazonas, Erazil]. 
 Manaus-AM, Blasil, 
 Empresa
Brasilelra de Pesquisa Agropecu5ria. Unidade de Execucao do 
Pesquisa de
Ambito Estadual. Circular Tcnica no.03. 12p. Port., Sum. Port., 5 Refs. 

Cassava. Beans. Rice. Maize. Intercropping. Productivitv. Cassava flour. 
Income. Brazil.
 

In expt. carried out during tile 1975-76 crop year on a Yellow Latosol, clay
texture, in Manaus, AM, Brazil, cassava, rice, bean, and maize crops wereevaluated in pure statd and in associated crops. Combinations among cropsgave 15 different planting systems, carried out in a randomized blockdesign with 3 replications. Neither fertilization nor soil amendmentcarried out. Fluctuations in crop 
was 

,ields in associated cropping systemswere arsessed and the advantages that they represent for the farmer arediscussed. Est[mated indices include total food production, productivity,lER, and economic efficiency. Ilighest gross returns were obtained, indescending order, with the combinations cassava Y bean, cassava x maize,cassava x maize x bean, cassava in monoculture, cassava x rice x maize, andcassava x maize. Lowest productivity corresponded to bean in the treatmentcassava x rice x bean and the lowest profitability occarred in rice x maizeintercropping . Ihie importance of associated cropping is emphasized sincethis practice is not widespread among farmers of this region. (Author's
summary. Trans. by I.F.) t'O 

19987 oSFh;'T:, F.S. 
0193 

1981. Nutrient uptake and productivity of cassava
(Manihot esculenta Krantz) and mungbean (Viga radiata Wilzeck (I..))intercrop as influenced by nitrogen application, temporal, and spatialarrangements. Ph.D. Thesis. College, I.aguna, University of the
Philippines at .os Fafios. 18',).Engl. , Sum. EngI . , 49 Refs. , Illus. 
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Cassava. Intercropping. Timing. Mungbean. Nutrient absorption. Dry matter.
 

N. P. K. Planting. Spacing. Plant height. Root productivity. Analysis. 

Mineral content. Income. Economics. Philippines. 

Three expt. were conducted at the Exptl. Farm of the Tarlac College of 

Agi .ulture, Tarlac, Philippines, from July 1980 to i'iay 1981. The Ist
 
in 

monoci, ture and as intercrops when different levels of N (0. 50, 100, and 

150 kg/ha) were applied. Significant differences were observed in tle 

total uptake of N, P1, and K by the cassava and mungbean monocrops and 

intercrpps. likewise, the interactions of the cropping systems and N 

applled showed significant differences. N uptake was highest in the 

cassava-mungbeoan Intercrop; however, 150 kg N/ha significMatly excelled the 

other subtreatments. As regards the DM wt./plant, tilecassav monocrop was 

sIgnificantly highest, likewise, the 150 kg N/ha produced thl highest DM 

wt./plant, alIthough no significant differences existed among th" ;ubtreat

ments. The DM wt. of the plants/ha In tile cassava monocrop was signifi

cant Iv highest. Moreover, 150 kg N/ha significantly affected the DM 

deterT~ined tle tot;al natrient aptake of cassava and mungbean planted 

accumulation Of the plants/ha with 0 kg N/ha exhibiting the lowest. Grain 

vield was expressed as individual crop yield and as .ElR;all LER values 
were above 1.0, indicating a positive effect of intercropping cassava with 

mungbean. 'Tileapplication of 150 kg N/la produced the highest gross return 

In all the croppilg s ystems employed and gave the highest monetary advan

tage for the casn;av;-nluigbean lntercrop. In tile 2nd expt. , the time of 

overlap period wan; employed t, determine its effects on the cropping 

,iystems usni. Growth and yield parameters of the 2 cassava var. were not 

s;ignificontly affected. The time of overlap period significantly affected 

plant height, DM wt./plant, no. of pods/plant, length of pods, no. of 

seed/podi, wt. /matnire pod, and seed wt./pod of mungbean. Significant 

di fferenco were observed between the cassava var. Golden Yellou and Lakan 

reglrird ing plant he i ght and diameter ot tuber. Var. lakan in monocrop and 

i1 intercrop wal; signifiemntly taller than var. Golden Yellow. As regards 

tuber diamnneter, var. lakan was again significantly better. Both var. failed 

to show v eld dilferenam. A peeitivc effect of intercropping mungbean 

with cassava was observed by all the IERs of more than 1.0. Intercropping 

cassava with nunnghean 7 days after cassava planting gave the highest LER. 

likewise, the 28 days gave the highest monetary advantage. The effects of 

spatial arrangements on cassava-nungbean intercrop and monocrops were 

observed in the 3rd expt. Cassava plant height, DM wt./plant and per 

iectare, sh1oot:root ratio, no. of tubers/plant, length and diameter of 

tubers, and fresh tuber wt. were not significantly affected. Double rows 

(2 x 0.5 m) with row inter%al of 1.0 m gave the heaviest (DM wt.) cassava 

plants and the lightest were found in triple rows (3 x 0.5 m) with interval
 

spacing of I .0 m and the single row (control) for DM wt. /ha. (Extractedrow 
from author's summary) KOI 

0194
 

19509 Ulil,,C.; CLARK, H.; CLARK, K. 1982. Successional patterns associ

ated with slash-and-burn agriculture in the upper Rio Negro region of 

the Amazon Basin. Biocropica 14(4) :249-254. Engl., Sum. Engl., Span., 

14 Refs. [Inst. Venezolano de lavestigaciones Cientificas, Centra 

Ecol6gico, Apartado 1827, Caracas, Venezuela] 

Cassava. Shifting cultivation. Colombia. 

Plant succession during and following slash-and-burn agriculture near the 

town of San Carlos de Rio Negro in southern Venezuela was studied. Weeds 

established just a; readily In plots with Manihot esculenta (tine principal 

crop plant of the region) as in plots where M. esculenta had been removed. 

Repeated farm-plot weedings caused woody plants to decline in no. and
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biomass and herbaceous plants to increase. Forbs and grasses dominated 
immediately jollowing farm site abandonment, but by I yr these hId begun
and fast-growing successional woody species (particularly Vismia spp.) were 
common. Standing crop biomass at I yr was f73 g dry wT./m . Several 
microhabitat types were present on abandoned farm sites. Grasses and forbs 
showed no microhabitat preference, whereas successional woody individuals
had their best establishment near slash and under fruit trees. (Author's 
summary) KO[ 

See also 0069 0173 0180
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