
International Rice Research Institute 



RICE
 
IMPROVEMENT
 

Y\ T 

EASTERN,

CENTRAL,


AND
 
SOUTHERN
 
AFRICA
 

Proceedings of thy lriiiattionAl Rice
 
Workshop at LISJd l,, Zambia
 

April 9-19, 1984
 

Sponsored by The International Rice Research Institute,
 
International Institute of Tropical Agriculture,
 

and the Government of Zambia
 

1985 
International Rice Research Institute 

Los [3aMos, [(JUnM. Philippines 
P.O. Box 933. Anila, Philippines 



The International Rice R-i ('h InAtitute OIRRI) WaS eltablished in I 960 by 
the Ford and Ro kfcllcr :Indtions Aith the help arid approval of the 
Government ot Iho Philip in,_,s. lod',i IRl is oil, of th H n nprotfit 

international r,ji ti t1) idii ntjlillfi/tn '>liplporlid by the (_n. J>lita1trveh d s 
) istiroup O rililt, iiid '\l ti ftul - 1 (( Il'\l Iw (i lAf 

sponsored Iytl,' IFCod drM ,Jld tl ''. (-0 iilI:() ,I~fi<hht! UJni(-dt 
i l Itrii i i,iI j,, it it i it-!:, t )I lt I ft , atn i k h t I r , i I i it )I f f it-[l(i Pi 

C IAi-r ( ,tli :l (,tl) liij! o l l itl l ihi ,ril I- -4,iit )lko( rlll 

lion"'Id d pmi\1' htlimd 111h(1!' 
IR td i, h th loui'll, Qh " - P\11', tl(Uli rLtili/1)t-i t1",,,Ljpjtqt, tl( d (4t ltl[, 

includ il: the .\tn ,erl i li ,,lt ,I\. i t . [ li, , iii,d i , v l (el1d. 

lnite reo'Ibi l I (till i s pl i tiur i uh , ,tl [ t,,ttn ti tl Rtic 
Cu optly,t, lit itlritinlal llcd e,e a\ chIttut) 95 ll ()PLC 

I rlntt'leld(ill,any '1d 

Fed. Rep. perisrs.Inof , ItRI. his pern i wi.llt,te unreaonably 
reprllodicej d,('sti in,retilllk l I ,'tr ( Iirby1 li 

c qtuoatit I ofthIr',ltoit for 
The responsibility fcorteis atJt)ie ilits ub ith tho Istt ilatinlidl Rice 

Unitedlca Statesel ih ti reseved etq fo s h ) ,- d , t i i~he 

criticimadKtliiw. arpuroseM11W 01f ol of tii pbicarion ta bhe 
Research Institute. 

s esealCopyright internationall Rice h institute 1985
All rights reserved. Except for quJotations Of short passages for the 

purpose of criticism pnd eviw, no part of this publication may be 
reproduced, stored in retrieval systems, or transmitted in any form or by any 

means, electronic, mechanical, photocopying, recording, t,otherwise, 
without prior permission of IRRI. Ihis permission will not be unreasonably
withheld for use for noncommercial purposes. IRRI does not require 
payment for the non01commercial use Ofits published wAorks, and hopes that 
this c -)pyrightdeclaration will not diminish the bona fide use of its research 

findings in agricultural research and development. 
The designations employed and the presentation of the material in this 

publication do not imply t-he expression of any opinion whatsoever on the 
part of IRRI concerning the legal status of any country, territory, city, or area, 
or of its authorities, or concerning the delimitation of its frontiers or 

boundaries. 

ISBN 971-104-148-0 



CONTENTS
 

Foreword v
 
M.S. Swaminathan
 

Keynote address I
 
J. N. R. Kasembe 

REGIONAL PERSPECTIVE
 
Rice production in Africa: an overview 7
 

Kaung Zan, V. V.John, and M. S. Alam
 
Rice in eastern and southern Africa: the role of international testi-,r 2z
 

D. P.Garrity
 
Varietal improvement research in rice or Africa 47
 

K.Alluri
 
Potential rice vai ieties for East Ati ca 57
 

B. B. Shahi
 
High yielding varieties technology project for rice in tropical Africa 63
 

K. Alluri
 
Insect pests and diseases of rice in Africa 67
 

M.S. Alam, V.T. John, and Kaung Zan 

NATIONAL RICE RESEARCH AND PRODUCTION
 
Rice productior, in Kenya 85
 

J. J. Njokah
 
Key research areas on irrigatcd rice in Kenya 91
 

J. J. Njokah and M. M. Okhoba
 
Rice in Tanzania 97
 

H.M. Ching'an'a
 
The status of rice production, consumpuon, and research in Zimbabwe 107
 

N. R. Mlugabe and 1.R.Mharapara
 
Rice research in Zimbabwe 113
 

I. M.Mharapara and N. R. Mugabe
 
The Zina year rice project in Madagascar 119
 

R. R.Solange 



Rice in Malawi 125
 
W H.M mbwe
 

Country report tfr Zambia with emphasis on extension activities and
 
constrai.lt, to1it, prodmltion 
 131
 
A review u rCt resacdh in Zambia 
- past, present, and future 135

'j. C . -,-,. 
Rec)n!l~~n
<tc;l 147 

M~orlitonfiq~ tomtlii/n 1lb~ho11d I<jnlza.i 149
 

Participants 155
 
Acronyms aid abb)reviations 159
 

http:constrai.lt


FOREWORD
 

Present indicatiois are that the potential for increasing the yield and area under 
[I(-( A icl is-norn ous.However. if) 1-ost of thC countries ineastern, central.ill 


anoI souothln Afic at thI present Iie-growing area is quit(-e modest. Many 
fV) ,'rl II It 1 >15Wl( v plJIls I)to (1 111dticdll increase rie prodJi(tioi fin r(sponse 

k) tIl , ,ekl ,til I dtl I l flee l1fI fiaIl 1-l( LJlUrli ('O1I1slJfl'ul, lill(oLgho t 

Iit-: rf I (,\V'rlkshop holqd inlI u -,,iI.a. hom~ili-1- 1984I &~f Io ),-\lpr 


hlt[lli t(Ititl tith 15 sci(eitists f1Oii1 th( eat(1r olfitsonthlll(' \f ,fI r(gionI 
I )I IN,tilssttIi ,I,illo di r to jointly a sess therir f)Vr!i, I 11111tilt l mon 
strtei !orl ii(, research and . hedevelop irrtu T- works";IIhj I -,Ib'u('(lueIt 

lr1onitorirlMi 1)111 ,it Ir rit,fIw sdoiganized by the Departi, of A lt !(mi and 
was jointly ,pin soid by IRRI and IITA. ScriWists- tirlicj,,itd f ,nya,tfini
ln'ali, /iflw~iha ambia. and M'adaqas(i l 

I I I.per's in these Proced ii Kl aa (J/s dec) rrtiit tho stitus h Vi lilhtt Of rice 
r(sual(h ( 1 )(JidI the \'\li Ili(I ilill r iational1 Ildlil Jilt(tiiii ff 'JitplIog]leSS 

rll1(1). A thIleiigfi I(J t I I I rt,ri llf(J , )1 Iti (,ICarI he sA(L i ( lilllolf lI li e lt sl IJ cientific 

diiSC:iiSsii'fi0H i f [A lilt fur I)(ililiif a of(lgioi ill rollihorationivt1 ilit , (As
in ijc(, dll iql 1II111,.:) rf i,,,lifi.i'urt-w dl( h1 I l w It'(1j(ol) 

Iwart to e.ttiritlII ,\,il(:t thinks htt I,.Ii iilist 0Iif A r i lt d Watermriu 
l ,QjT[ -elopIl . I Cll.li. hi iormill' imtii l 1h i lfK,,of in ILsalka. 

Many staff of flu iii ry,,\ eii ver hard to 1 litf, r)(('Cdingqs 'Isuccess. 
Dr. VanngfI /an. IRK! liliseri si i orgaized tiler i e on thertist fol AfI f. 

par1 of IRII ld [IA. Ih, ter-liiiical nid tenerrf (editini for this volume was done 
by Dr. D nbis '.(arrity l'it( Mis Ann ziml it).,frespetively. 

We hope the--se proccidlig~js will serve to somewhat aleviate the great 
infornation gap that exists regarding ric( in eastern and southern Africa. and that 
the international cooperation so necessary to making big strides in rice 
improvement will be stimulated. 

M. S. Swaminathan 



J. N. R. KASEMBE
 

The Honorable Minister of Acricufture and Water Development, honorable 
members of the Government of Zambia, distinguished participants of this Rice 
Workshop, ladies and qentlem.v n, I would like to join the Honorable Minister of 
Agjri(,:Lilt] ardWMater Deveolol)[Ient, Gnrlel Chinkuli, in thanking the Inter-
IIItional "icekesk a, clI I nstitut( IRRI) and tle IntrlrnIvtional Institute for Tropical 
Ag\IicuIlture (ll A)who hth sponsored this first Work.shop for the east,joitll ,Vice 
:enltnll. aid itsotlln ,Aricau reilion. This is ad, iication that IRRI and IrFA have 

riCO, uit,, the iil ortaice of oci [giu in th pro(('tionOf rice. 
Within the rrgioui. l1nd in) ice iNIs increas d from 1970 to 1980 iii Comoro, 

VKcinya, haiag,.y,>y tlawi. Mozan i.hiqu ,aril,at and (iganda, whilo in Burundi, 
Sudan, and Zimbabwe there ha been fio chman.e n area undcel rice. Yields have 
incrc:ased steadily in thre' coUnti i. Of thc r (ion(lker,' , SLdan, and (iganda), 
while there' was no chunlolc iii yields in (oniorc , Malawi, and Ziinbabwe, arid a 
decreaS! ic] yield tieind in BULitindi, halagas ard Tianzania., 

On the average,y yir!d.s h tlit major nic-(flrowing c:ountries in tropical Africa have 
remairincd low in the lIst dcc:ade. Therdorn, total production shows atn upward 
trend nmainly Lx cat ,se of expam/iio: )l iict land in our region. 

Both IRRI -fnd Il1a are tiic tic Consultative Group for International 
Acricultural Research (Cl!A,) .ystem. IRI has the global responsibility for rice 
research, while !1IA has the mancate for agricultural research in tropical Africa, 
and in cooperation with IRRI, has the responsibility for rice deelopment in Africa. 
Thus, the recojrritior of our rcIicon is of utmost impor:',nice in this workshop. 

The main functions of IIRI and [rfA are as follows: 
o Geriplasm collectiota. conisorvati)n, evauation, and characterization, at IRRI 

for the benefit of all world rice progirams, and at IITA for African programs. 
* Breeding varieties for use by natioialI progranms. Since the breeding 

objectives vary with the e-c:oloqy and Ue prevailing production constraints, 
these internationail centers help in definiiig research goals, priorities, and 
actvities on a multidisciplinary basis for regonal and national pro.rams. Our 
region has been behind other regions of Asia, West Africa, and Latin America 

Dirwctor general, lnziaIMa AqticulturiLltResemch Organization and representative from Africa, 
ConsultatiVe 6o0p to Internationl Agricultural Research. 



Idi IlIec USe \Ae t f) l r(:t 'I t to:d [t)rdu Ig(I r(tdb-fcr nlOUn[tshClAmI 
of rice. B$ecause Ow en atmidfor ice islii iiait'gian.i lports ha.ve been 

incteasing, Ihis ko f ofters tI'ishop of)ortrI;tV to set ofoals, pi ioritites, and a 
work plan t:r illIledidte clld fhture aiVitics. 

* Offering (:lo .iutancy:i rice rt':hnology ii it., tstmrilei to nee dy areas: in 
t-Stdi)lishill 1J)10 t(JUil's for :o duictrig lesear lh oil glaili yield and plant 
type., ciought resistcri( ,,adv(' Se,soils t hif anut'., Iow tlPj rlatLre tolerance. 
disease and ilsect lresistance: arc] ii tl r Ore gneral ,aitdO lice (111[1,1l 
management. ihe best ,xal-lpl'tfthis Ituicioil is tit111(i ,lclifitj Vatiities 
Technolc,gy hlonject (HYV )whiel started inl 1080 at Ill A. 

" Training of ,lmlI )ower .titall leveL, tor fce research anid deveiol)[wlt. tlee I 
stress the shill tel.l tihitillct otijUist';ittdt F tO ihyl IRI llaild illrit.e pia
ductioln, 05V :1 l StAlli t,ti 111 itti, di icl-,tiitL lti11AtI i(a i- l whor 
,ice cultivatioln i, tltit tlcjci'inl I lll otd ttthflojlo(j v tioinl Asia is verv 
important i ti t. Ill,ft lt ilt.'s o t'lltit Ill"ISikill o tIFIo.olOithat 
nieidCi ijo It iiitii .: Ii( tiilic,,dlt d). i iftidarr t('( its dil tL11lkii, 

lowland r hiti ii .:(hydsl p, s ill ii Nctlt', listziomb we.llL -Ill (w,! I ,-Oll't '/ Hcli'i,,," I,J./, Zili )ii. il/, r i' ' ,',C IiH ~ ,ii ) 
ml irriql;itcc liI( flimim q~ IllI -WI,,<l(fl , h11d's OW ( I)O'WI:[A\'<L ll andtiti 


fftilic't'IIion ((s i dII) (li I L
I t(.i',f kotll it'idc sitr l ta.r a 
Followinitthis I trf.tti ff tll J11If()tllltt1 i 11 r i tI.OI'l- Of I n d I 1 IA.letfl(aIddress tich ,u.,t N,s,,voxl,,hlop1hr,w (i,, optIt v it,wieS I. th(, IL,_t
Sof I-I(V 
(A LAAtru!) ill lkd if)!itrf,110lI)I ,A\r K-: <lotc l f l ;Unll-it",,ifIititJ ' ift (:() O'fthet r-. ion ildeJttdil. 

,'oitt i iii li(Itwill a(lso It. itt(tII lls l cjI tili ill the tecliltil d w tion as Well as 
t it llril,,IcIIIItks l )1 L iL 

fl(W )lt, 1:lifli t' l(-fIIIt'IItdtl."') hictio. J )rI0 !/df J('1[ 
*dI[ l c: re hit t t i ti 11 (1 HIC (OtirtSi int sir i ly t ,tO UIR)t' inlto tk)tll ncnl, Jll(J
 

re(()'lt' (ihti., I V.)ttiilhlititli c thit fi, to l h .Nfff)lltWi I NSt I [t yltity 
l fiVttl Il</ l is t fJ, li I II il tit It t l 'lit iIil 1f 't it'- l d lft Ill 'N Of 

illtt'trititl (t,irr s tltitll til is I SLlsf l WltI Wt1ti. ' Slf!f'ld d in thC 

•t:X\flllilwt ),()(LI( 111ll Ill tlht'I(jIf.III(. l~{h't" 101- if(t, 

It-,vicw th( i)io!l.111"ft(l(< tion Iithe w~cjimJI ito du(clc mi~d the!lpiorilies Iin 
tyil ,il a,,f Ow iii i t , I :to .,olvc tlwin. ii Ilineo h pro b lc ryi. 

• f)rw oil,
) ftc(
()Ilflw[t~iJli~ I, v dd i phiii of veutik 10 impk~lmert lhe,e 
It'COli Itll i()n", I l lll: lI l itl~loll" h d (>tc>fllili 'l"dIzt.it inittl-FCICd , 


hettwo,(en e ,iit(Cl ' w q 

('XC.:ltJdiII{j 1Oft P'( Ifidil('t11tH' hIf) 


'it:tOlns th i1,1 i rflA (e iltt,(IRtRl111(11I A,,) ld tht, f i~I , o t 
III(' fO111h,1ii0 dl th thl110u l l)1lhi Wt,tsA\hItd, 

there ',Ji a lreui(Ny1 Iilt J t itn,lIt ,l t i) 11ik,Il.)tv illi Iwv< ~ 1 ( O ,', '\ tfi( 1 
A sso(J'I~llon (W ,,I,7'A)if)IiN,.lI'l h/l"ltut,. I1(>l)i1 A lol/llm li"'lJil t 'w th)l ll \ 


;v,(. , ( )IIllt l lillt- l A lto
lii.hu>t(IRA I IJIiIt,'o - I fid [)r/ Il(,rllIl [m ),xililtiv Of 11 
mnost W es't,1. , in~l( (m llwi').
 

It islily I-w s 'llOli ivictioIn ,,'Jib th t Iliteflh lll it l lt
dt f~li cl i -ttictleft 

tpfovid( Aissistlncuc'e'lh itfc /{ll/(J MIdIdlk10 ((0l11ltVII il ilI'ItSInllt owliC l It nt
Sll~l 
ill)(:J r!" o)wn It.},!llk 11 ( llpdbilitv !c) 'HIMlt 11clI)pI tridevelop) (, h ,so lutions. 
linltiondl cen'FltescientisIS With tht' irW( t-sdl 'klV (illhC11tj l li(dd_(C stl,'Itet JlC
 



locations in oul rW(siolrl i ,itjprp)o ed !(]iOf'.,I in'11tio, Thi:->workshop can 
re onneiiw -)(tjo l Irld di cidt off I p)ssible I tiur ill Itfi, [e io. 

It is ,iwt-,irilllnttha,l' o ()Lrlhl' dkt.)1O\ it',- l'tisl s toto l urtL rcuni€]X
(d u ( t,/t 'Ird'(t( , p ( ,1,lt 

sh ov. lt l l ll I,,-,a ll,,irli'l fjlfl , I!!t4) " f! i ,f iJdre 

p mr lt\ t(\( i m(it - lhll'. ei l ed I' fie( hflas 
:l~ J Jot'( t lJl ,lthl)r 


t N 'i'tlik ! (, Si',.t' ii>L i [i Dlirtq i ( p iiti"t-i ie), it i,til n totisibility of 
:11- - 1!1!wif)lli, the t1(tl,
m to Utili..(/ seLei)L's du lddl the issistance of 
Iti, It \ I1 Ii-illdt11SodI)(bt o).)011tLJities for trniinIi 1within thei region 

I,,i .,. >:, ) L t(.,th( scientists ill the ic(lioi is veiv im portant,ii,,tl
1 

I ti!.ldit( md tHIrItlenein. I hope eVen ,,one(will contribute effectively to the 
,tt-, theworkshIop id that ali at otr Uo:untries will benefit in some way.

I hik,, this opportutity to thank the ambian government ior initiating and 
iotstiol this workshop. I wish the workshop participants success in this 

ch,fl nrgin j task. 



REGIONAL
 
PERSPECTIVE
 



RICE PRODUCTION IN AFRICA:
 
AN OVERVIEW
 

KAUNG ZAN,VT JOHNI, AND M. S. ALAM 

INFRODUCTION 

Rice production in Africa has been engaging the attention of national and 
international agricultural policy makers recently. Rice is a strategic component of 
food security and a crucial element in the staple food economies of several 
African countries. Demand for rice in Sub-Saharan Africa is becoming more 
acLltt .as result of a gjeneral dietary shift from traditional foods, and this demand 
will likely continue to rise. PrOdUCt'on must be stepI.)ed LIp to avert a serious 
economic drain of the foic in e(x(h e reserves in i1lost countries. 

In 1982.Afri(a ha d about 3.5'F' fthe worlds total rice area and nearly 2.2'/, of 
total production. The ecologies under which rice is cultivated vary considerably. 
Ablout 50'.1',of the area is(classifiedas upland, in many respects unfavorable for rice 
[roductior. The rernainder is subjected to varied water regimes and nutrient 
inibalalnces. Only lt'of the entire area is irrigated. Production needs to be 
in(reased in 891,',of the total rice area if selt-sulficiency is to be achieved. 

Toward this goal. the World Bank loaned the various rice projects in Africa 
U1S$I99 million (12) in 1982. The 1985 total estimated land-use for rice in Africa is 
5.7 million ha. The estimate for 1990 is 6.8 million ha. During the next 15 yr, an 
additional 3 million ha are expected to be placed under irrigation, half of which will 
be in northern ANrica. Sahelian, western, and eastern and southern Africa will each 
bring 500 000 ha under assured irrigation (13). If these goals are met, the import 
bills of most African countries will be reduced considerably, if not eliminated. 

RICI. SI-A IION IN.\FRICA 

Rice area
 
he total rice area in Africa between 1961-65 and 1982 is given in Table 1.The 
(l(ionhil patterns for 1970, 1975, and 1980 are given in Table 2. 

Rice area increased 62.7% from 1961-65 to 1982. West African rice land forms 
n1(rl Iv50, of the entire rice area in Africa and shows a 28% increase from 1970 to 
1980. On the other hand, the northern region shows a 15% decrease while central, 

liP Ii,'I I it.11 t t, I ,mtholo(list.and eritornoogist, wsp)ectively, Inttemdtionflt Institute of Tropical 
N.(ti ir ,dn,NiqcJrii&.Ibtm 
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Table 1. Rico area in Africr (11). 

1961-65 1969-71 1975 1980 1981 1982 

World 

9 increase over 
1961-65 

Africa 

increase over 
1961-65 

of area in Africa 
compared to World 

124112 

3097 

2.4 

130673 

5.9 
4010 

29.4 

3.0 

(Area in1000 ha) 

142668 143843 

14.9 15.9 
4275 4754 

38.0 53.5 

2.9 3.3 

143/61 

15.8 
4909 

58.5 

3.4 

144621 

16.5 
5039 

62.7 

3.5 

Table 2. Regional break-up of rice area in Africa (8, 10). 

Regions 1970 1975 1980 

North Africa 
increase/decrease over 1970 

West Africa (WARDA countries) 
% increase over 1970 
Central, East, and South Africa 

increase/decrease over 1970 
Total Africa 

increase over 1970 

485 

1977 

1635 

4097 

(Area in 1000 ha) 

442 412 
-8.8 -15.0 

2073 2527 
+4.8 +27.8 

1760 1815 
+7.6 -11.0 

4275 4754 
+4.3 +16.0 

Table 3. Rice area in African countries (8, 10). (Only countries with 
more than 40,000 ha are listed.) 

Reiion/curtry 1970 

Area in 

, of 

1000 ha 

1980 % of 

total total 

Egypt 
Ghana 
Guinea 
Guinea Bissau 
Ivory Coast 
Liberia 
Malagasy 
Mali 
Mozambique 
Nigeria 
Senegal 
Sierra Leone 
Tanzania 
Upper Volta 
Zaire 

480 
55 

408 
42 

289 
182 
935 
156 
65 

300 
88 

332 
151 
40 

258 

11.71 
1,34 
9.95 
1.02 
7.05 
4.44 

22.82 
4.05 
1.58 
7.32 
2.14 
8.10 
3.68 
0.97 
6.29 

40' 
80 

400 
40 

450 
197 

1216 
190 
75 

550 
85 

425 
190 
40 

280 

8.29 
1.62 
8.13 
9.81 
9.15 
4.00 

24.72 
3.86 
1.52 

11.18 
1.72 
8.64 
3.86 
0.81 
5.69 



9 Fk 't.i )I k ( Ir I\l F \N(5A5 Ni i, I[-W 

east, and southern Africa show an I11increase over 1970. Table 3 shows thre ice 

area in 15 major rice-growing countries (out of a total of 3l) in Africa during 1970 

and 1980. Surmiiarizinq the trnds, Table 4 lis (muntitties wi ich have increastd 

the'ir rice aai, Couintrios with iharc' ara, arid those' with decreasedrno ( i lfl' 

Out Of I CoLIItrit, 1i4td, 180 ir ts-oswl ill ri(t( ait the 1970 to 1980 with a total 

area of -3 79 00()h i ii 1 )0. 'Ui)staintidl irWItciasill Iri, las b,,ri not -d in Ivory 

Coast. Hicia i. ira Ltione, aId halajqrisy. Sevin (.our iti s v.itli a total area of 

I011 00( li ill IH() d :tease-d arena: l)rorinent anion fhsesu rrj Guinea and 

IA lJ'. -Ix ( ini tm;, ith a total iuia of 75 000 ha did riot .,how any change. 

PI oductiort 
Rk: e afIn tImI ill .\tiI ll -i(,ased steadily from 1961-65 to 1982, paralleling the 

w{lld t io irnudi ru I with tie 1961-65 figure for Africa. the production level for 

1198. wl' ' l le 5 stumarizes rice production trends in Africa4.t Iiher 
ItNNt,e t)i- mi2. gives rice production by regions.)9arid ard Tableu 

IlIe Iir( rr a' itI pi Or tt(IoI of rict in Africa from 1970 to 1980 wa. contributed by 

two e li IIs -- W(i-.t r ima arid cent)ria I and easterri Africa. On the other hand, the 

Table 4. Rice land in Africa: Changing trends from 1970 to 1980. 

No chartr- ill [ireltased areao 
ill 1980Incr-aserd area m 1980 arl in 1980 

ml with 
with 1910 1970 

comrparedl with 1970 COMIMlra compaied 

Benin Mali BuruMui Angola 

Certtal Afiican Mauritania Carm ro n Egypt 

Repuibl ic 

Corors Mozarnmique Congo Gambia 

Ghana Niger Sudan Guinea 

Ivory Coast Nigeria Upper Volta Guinea Bissau 

Keny a Sierra Leore Z iobab we Senegal 

Lineria Tanzania Togo 

Malagasy Uganda 
Malawi Zaire 

Table 5. Rice production trends in Africa (11). 

1961-65 1969-71 1975 1980 1981 1982 

(in 1000 t) 

A-frica 5 425 7 336 7 729 8 445 8 562 8930 

, clarng over 1961-65 
World 
Nchange over 1961-65 

of world 

253013 

2.1 

35.2 
311 536 

23.1 
2.4 

42.5 
359693 

42.2 
2.1 

49.6 
397444 

57 1 
2.0 

50,6 
412 166 

62.9 
2.0 

64.6 
408 759 

61.2 
2.2 



Table 6. Rice production in different regions of Africa (8, 10). 

Region 1970 1975 1980 

(In 1000 t 
A h Ica 

i, l Crirase ovuc 19/0 
/388 7/29 

4.6 
8445 

14.3 
North Africa 2611 2423 2355 

n,mcrease ecreise over 1970 -7.2 -9.8 
West Africa WARDA countries) 2234 2633 3001 
' .ncre-ase over 1970 15.2 34.3 
Central, Eist, arid South Africa 2543 2673 3089 
",, cretse owvi 1970 5.1 21.47 

dtiCLaSUd iNrOdCLction of northern Africa is symbolized by the drastic fall in 
h(:taraqI of ric hrlid in [5.Lqypt (table )). 1 ab1e 7 shows the productivity level of 
riC ind OhW total I)IC(1-tKo iln In) illjor i5 e-qrowing COuLltfriUS. 

Wi yirllh ill O i(1)1iSrfi(-(Il ls hirtar tii ti ll (nJ(ountries i1 tropical Africa, 
l Iorr( C:l Jill I ( IIt'(r[ 'IdIvI'i Iw i t("(] lowIf ii 1969-71 to 1980. 1lie low yields are astr-r >', fIIl11111t. tflt 1a31 r Ii 1>191 fi(u Inclrase i1 1t rice production in 

illir r H re 1111(h1i k li Id o in etase theIri( I ldi, I i5 101,.L l)iir1q to tl 
pf'T flu,rl \'ifisl if) iIllssiLA ( ultltrs. 

[3 (JId toO ii hl-I,m t. pkidIONit it isiiid ill 1970 md 1980. Table 8 
'-,1111l 1111 (i,](/ l (.,)li[l(I\" 1- ()1( tisll( ttd oMO ( -llO )CriOCJ. F--urteen 
(ot'IrlliU- sho( I It ics('as il j)i h t rtueyields of ris~e. xherf s 11(co itries show 
(I d(e(:WdSe' 1ii0 rlhdrlqit.Ho 

(]rnlhinilabtles9 the inlorat ion in 4 and 8, Table 9 summarizes rice 
l)r(oLlclion tr(enlds in Airicarim (oulntries. 

Table 7. Rice production in African countries (8, 10). 

Production in 
Yield (kg/iha) 1000 t 

RHe inicountry 

1970 1980 1970 1980
 

Egypt 5.4 5.8 2605 2348 
Ghana 1.3 0,8 69 62 
Guinea 0.9 0.9 350 350 
Guinea Bissau 1.7 1.0 67 40 
Ivory Coast 1.1 1.2 316 550 
LiDeria 0.8 1.2 138 243 
Malalgsy 2.0 1.9 1869 2327 
Mali 0.8 1,1 138 200 
Mo/ambique 1.6 102- 75 
Nigeria 1.6 1.3 490 725 
Seneglal 1.0 1.5 91 130 
Sierra Leone 1.4 1.3 458 565 
Tanzania 1.2 0.9 182 180 
Upper Volta 0.9 0.8 34 30 
Zaire 0.7 1880.8 230 



Table S. Per nectare productivity of rice in African countries.
 

Increase in kg/ha Decrease in kglha No change in kg/ha
 

Cameroon 
Congo 
Egypt 
Kenya 
Liber ia 
Mali 
Mauritania 
Niger 
Senegal 
Sudan 
Tojo 
Uganda 
Upper Volta 
Zaire 

Angola 
Benin 
Burundi 
Gambia 
Ghana 
Guinea Bissau 
Ivory Coast 
Malagasy 
Nigeria 
Sierra Leone 
Tanzania 

Central African Republic 
Coniros 
Guinea 
Malawi 
Zirrnbawe 

Table 9. Rice production - trends in different African countries. 

Production status 

1. 	 Increased produchioior wlth 
increased area and ir:?a;ed 

per heclare I) or lui:tlVl ty 
2. 	 Increased prorfu(:torir vith 

increased ar-a ind rio chargle 
or lower prohtiwtviy jwi 
hectare 

3. 	 Increased prrritirm vtrrn 
same or decr ilsir irwi 1os 
with higher pr1),cicty ru 
hectare 

4. 	 Decroased l)rrrLrtl)11 Ortwih 
same oi filer vst/I iwa hiut 
hirlrel p riilcrr tivty t i 
heclaw 

5. 	 Deciiaswd iri hrt:tirr .vrtir 
sarni or ilreaisrrf area and 
low pr(icti:vity riif frictal 

6. 	 Decreased or iii chaifhle inr 
production hut with iricrisasel 
area and low prounrctrvrty 

per hectae 

Self-sufficiency - Supply versus Demand 

Ccuntries 

Litr ra, Mali, Mauritania, Niger, 
U urliida, Zairejrrf 


li ril, Ceitial AMri:ar Repulic, 
CoiMos, Ivory Coast, Kenya, 
MalagasV, Malaw. Nigeria, and 
sr a Leorir 

iroir,Cam Conlo,Sienegal, and 
lo 

Egypt, SUdl, drid Upper Vcita 

Angrola, B]uruiri , Gortia, 
Guitlea, arid Gvrrria Bissau 

Ghana,Mozambique, and 
Tan-ania 

Secco only to Far Faster n countries, Africa is the world's major importer of rice. 
f lowIv(r, unlik( the Kit Last, Africa steadily increased importation of rice between 
1979 ald M)82 (-athkt 10). 

,llth Jt1thW 11il [ Collhnty in Africa is Egypt. the quantityrie exporting 
CXpOltrtId tr'll) thlt (*OtIlt ly has steadily decreased from 178 000 t in 1976-78 to 

1982 (12).2.5 000 t ill l-he major rice importing :ountries are listed in I-able II. 
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Table 10. World rice trade in relation to Africa (12). 

(in million) 

1979 1980 1981 
 1982 1979 1980 1981 1982
 

Export Impor t 

Africa - 2.2 2.4 2.7 3.3 
Far East 7.8 7.6 7.9 7.3 4.4 e,.6 4.4 2.7 
Near East 0.1 0.1 0.1 0.0 1.8 2.0 2.0 2.2 
Others 3.6 4.2 4.4 3.9 3.1 2.9 3.3 2.8 
World 11.5 11.9 12.4 11.1 11.5 11.9 12.4 11.1 

Table 11. Rice importing countries in Africa (12). 

Average 
Country 

1976-78 1979 1980 1981 1982
 

(in1000 ) 
Afric, 1617 2330 2424 2741 3273 
Cameroon 17 41 29 35 35a 

38aGhana 42 40 310 35 a 

Guinea 45 70 70 78 80a 

Ivory Coast 97 218 257 336 350a 

a
Literia 47 74 87 96 95
Malagasy 104 175 193 193 360 
Mauritania 38 50 45 48 75 
Mauritius 73 72 88 80 78 
Nigeria 342 440 450 600 60 0 a 
Senegal 244 352 280 322 35 0a 
Sierra Leone 10 91 57 45 87 
South Africa 101 137 126 150 150a 
Others 458 570 723 722 938 

' Unofficial estimates. 

Table II shows the almost constant or sometimes increasing trends in rice 
imports in several rice-growinq countri, s of Africa. The increased demand for 
impotlation stems from the fact that the sell-sufficiency level, as reflected in 
WARDA countries, has been decreased while the per capita consumption has 
been increased (Table 12). 

While the local supply for const mptiolt has I tained at rtiibout 1.5 million tin the 
WARDA countries, the per capita consumption has irtmceased since 1975 and, 
probably as a result o increased population, has led )tohigher import levels and 
lowered self-sufficiency. 

I Ok 1 k\' A-.I\N t',r )l't c s o lC)%' [)l l( T IOi 

This section discusses the main environmental, biotic, management, and socio
economic constraints in the rice production systems in Africa. 
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Table 12. Self-sufficiency levels per capita consumption of rice by 
WARDA countries (26). 

Local supply Self sufficiency Per capita Import
Year 	 corumptio mport(1000 fl (1) (yI M(kg) 

1975 1690 84 15.2 13 
1976 1663 74 16.2 21 
1977 1490 57 18.7 43 
1978 1473 51 20.4 48 
1979 1601 54 20.3 45 
1980 1519 48 21.4 52 
1981 1502 47 20.9 53 
1982 1716 48 22.7 52 
1983 1693 49 21.7 51 

Systems of rice culture 
Experts attending conferences and workshops on systems of rice culture in Africa 
have generally agreed that rice-growing systems (ecosystems) in the region 
should be grouped as follows: 

o Dr/lal! ;Lh (upland rice) is grown on naturally freely-drained soils, where 
the water tai lte isalways below the rice roots. Therefore, the 11misture supply is 
entirely dup(,[Ot(,n on rainlall. 

o 	/ l ]d11ii ,11//liili4( (rainfted lowland rice) is grown o the soils where rice 

roots are" p(,riodically ' saturated ny a tluctuatilng water tbl(, in addition to 
raintall. 

• fNl 5 Iwr' /( '1l/) rice) is gIrowii in swanps along the(tidal swamp 

coastal regions with tidal intrusion.
 

* 	In,11 sr11,111P iC (riinltd Mediun-dJ) waterlo(gged tice) is grown on flat 
or V-shaped valley hottor)Its al Idflooded to ditffeiurt degrees. which some
times leads to floatingl(onditiols. 

ricc (irrigated rice) is c(rown on blnded )ddies., (ithlr 

or irrigated corulitioris.
 

Althougl reliable statistics on aeaS tlinder difter'ilt ecosystems are difficult to 
obtain, reasonable estimates have been mirad(, tor \Vtst Ahrica. Dryland and 
hydromorphic rice systems have been on tIiled Uider thie uipland rice category. 
and the remaiiing three (mangrove, inIland swalmlp, ard paddy) make up the 
lowland rice category (25). ,ecunt Cstin tes Of area in upland. lowland rainfed, 
deep water, and irrigated ecologies (or all Ot Sub-Sahara Atrica ale listed in 
Table 13. In this classification also, hydromorphic rice is combined with the true 
uplard rice ecology. 

o ['ad lp 	 under rainfed 

Climatic resources and constraints
 
Climatic factors, such as rainfall, temperature, solar radiation, and photoperiod,
 
influence the physiological expression of the genetic potential of rice varieties.
 
Climate also influences the incidence of pests and diseases, which in turn reduce
 
grain yields.
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Table 13. Rice ecologies in sub-Sahara Africa (14). 

W st A!,ica Central and East Africa Total Africa 

Ecologies Ai ia in 
1000 h, 

Percuntaje 
of total 

Area in 
1000 ha 

Percentage 
of total 

Area in 
1000 ha 

Percentage 
of total 

Upland 1437 62.5 610 33.7 2047 49,1 
Lowland 
RHainfed 408 17.5 850 47.0 1258 30.6 
Deep water 340 15.0 .... 340 8.3 
Irrigated 115 5.0 350 19.3 465 11.3 

Iiiciudinq hydromOrphic phreatic rice, corilsidered upland in Sellegal. 

Haifl/all is crucial to successful rainted rice cultivation. The quantity, reliability.
duration, and frequercy of rains affect the suitability of the area and also attainable 
yields. In the high rainfall hUtrlid zone of West Africa, where upland rice is grown
extensively, drought is not a nlajor problem. Other areas have low Ieanl annual 
prtcipitation arid or unreliable raintall, so moisture supply becomes the most 
limiting factor for upland rice. T! is is especially true in transition and savanna 
regjions of West Africa atid also inrainIed rice areas of central and eastern Africa, 
such as anzania and Malagasy. IIaddition, most upland rice soils, especially in 
West Afica have low water-holding capacity. This, coupled with the relatively 
shallow-tootilg habit of the Iice plant, limits the soil volume the plant ,xploits for
 
moisrure (3). Ihis situation justifies breeding rice varieties for drought resistance.
 

Rairfall pauems in major parts of central Africa. such as Angola. Cameroon,
 
Gabon, and Zairs. are more favorable for rice production. Yet, the full potential of
 
rainfed rice production inthese countries remains to be fully assessed, including 
the social factors ain louid plefere,cos. 

Ic/1 ifIllc(11etly ifIlluir ices the (r owth pattern, duration, arid yield of rice. 
Critical terlperatures for diflerent growth stages of the rice plant have been 
identified (Table 14). Air tUriperatutes riotrnally below 20 C and above 30 C 
r-tarkedly affect the growth arid yield of rice (27). Ifie mean minimum 
temperatUl es il seven1 rice areas of central and eastern Africa and Malagasy drop 
below 25 C arid at times much lower during the rice-growing season. 
Two types ot cold, cold weather and cold water, carl injure rice. The common 

syrriptots caused by low tetrpCerature are: poor germination, slow growth and 
discoloration of seedlings, stinlted vgetatie giowth. delayed heading arid 
incomplete parnicle exscrtion. ptoloriged flowering period because of irregular 
heading, degeneration ot spikelets, sterility, arid for nation of abriormal grains (15). 
Delay inflowering atid delayed tiaturlity duraotio are especially rtarked in/MV. For 
example, the growth duration of IRAT8 and IRATI3 is extended to about 160 d in 
cold-prone Rwanda, whereas they mature in 120-130 d in various parts of West 
Africa. 

The effect of high temperature is mote pronounced at the heading stage when 
the fertility of spikelets is adversely affected by temperatures above 35 C, as in 
Sahelian countries. 
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Table 14. Response of rice plants to varying temperature at differ
ent growth stages (27). 

Critical lemerilture ( C) 
Growth stage' 

Lovw Hirflh Optimum 

Germination 10 45 0-35 
Seedling emergence and estanlishrnemr 12-13 35 25-30 
Rooting 16 35 25-28 
Leaf elongation 7-12 45 31 
Tillering 9-16 33 25-31 
Initiation of panicle I)rimordia 15 -
Panicle differentiation 15-20 38 
Anthesis 22 35 30-33 
Ripening 12-18 30 20-25 

,Solarr1aciatio;tin the tropics is higher in the DS than in the WS.Consequently, 
the DS yield is higher. Low solar radiation, particularly during the reproductive 
stage, can greatly reduce spikelet number. During the ripening stage, it reduces 
(Irain yield by decreasing the percentage of filled spikelets. 

During August. usually coincidental with the critical reproductive stage in 
rainkCd rice in the forest belt of West Africa, low solar radiation lessens chance of 
Obtnir ing high yield (22). Cnder good water and fertilizer management, as with 
if i teJ ice , too little light call easily limits yields in ,he humid zone of Africa. 

Soil resources and constraints 
[li wo Ids most pioductive rc-c land consists mostly of young alluvial soils in 
live r Itltas and irnland valleys. Soils insut-li rice areas are predominantly 
hydiolliorphic. Entisols and Inceptisols are of fine medium texture with mont-
I rorillonitic ard vermicAlitic clay mineralogy. The reserve of nutrients of these 
soils arid the'ir ability to supply them are generally high because of their high cation 
exchalgte capacity 3nd weatherable mineral contents. The distribution of such 
tortilc land inithe wetter regions of tropical Africa is limited, thus limiting any rapid 
expansion of rice production there. According to FAO (9). the total area of 
A eucpts and Acluents in tropical Africa is estimated at about 55 and 48 million ha 
illthe forest alld savanna, respectively. 

(k 11 h,.il,(tF, (il.s.Ihlld s The well-weathered Altisols. UItisols, and Oxisols in 
thre tropical wet-dry region are marginally suitable for upland rice because of their 
low available water-holding capacity, resulting hom a sandy surface horizon and 
kaolinitic mineralogy. On such soils, even relatively short dry spells hurt upland 
ic[hence-, the performance of upland rice on such soils depends largely on 

'available soil moisture reserve arid tolerance of the rice variety to drought stress. 
Nitrogen (N) is the most limiting plant nutrient for upland rice. The behavior of 

dvailable N in soils with a seasonally fluctuating ground-water table may cause 
',(_vIr( H deficiency. This is particularly true irt soils situated at the intermediate 
one between the weli-drained arid wetter parts at the lower relief on a rolling and 

ulidUlating topography. 
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Phospholus and sulfur dliciknc 'ro h -eli observed in rainfed upland 
rice grown in) tht sa' ania. ()l Aiiisol In the drywet it'qion, with continuous 

h inin ollvrig laind irUn (IF deficiency may becultivation )i tlftth I L1in0 i-iu 

obst rved. 
Lta, l t"-" '.(III i d i rilitir i in ;fi)high rainfallhin 1l cidit,, Inltip ., ](tIit(-i- n 

[Cgionv- ni.y severely hurt yield." on strtritjly Iytt ( (llt t I atId -, Ihis iso)xisnls. 

VilicurrkifV oIhigh yilfditit ( wi h l itli'i dt' 1ilkind.lytie rij witkb hI I l 
/q& ti171(ttfllik rikmI ,II' iIi ( 0s. Ifrithe PI) in ii niifiIhnirit it (of Iplex 

areas Of West Africa, the rolling topography has s Vll[-hlped or (I-shaped 
valleys. In such valleys the quality of interflow spr irit or senpage watr is i1l1xarlant. 
DLuring most of the year, seepage water contains a high level o Ft "and MA 
ions. swallips is common,Hence, Fe toxicity inrice grown in the inland valleys or 

especially inILibetia, Sierra Leone, and Nigeria. [he terrain rinay also produce poor 
drainage, resulting in unfavorable reduced soil conditions. 
Iotcand orshr Most mangrove swamp soils along the West Africani,.sils. 


coast are potential or actual acid sulfate soils (7). In their original swampy 
conditions, these soils contain variable amounts of pyrite (FeS) which, upon 
aeration of the soil, will oxidize,leading to soil acidification.This also can form high 
eve!s of fe arid Al which can reduce rice growth and yield. 

Marine salinity from sea water intrusion limits rice in some lowland coastal areas 
of West Africa. During the WS,with the higher flow volume of the river, gradual 
w<ishint reduLces salinity. 

(onsideable research on the development of acid sulfate soils for rice produc
tion has been carried out at the Rokupr Station in Sierra Leone. It has been shown 
that lV tr)pr poldering, salt water from the tidal intrusion can be prevented from 
entering the rice-qrowing areas inGambia.Senegal, and Nigeria. 

Assessment and evaluation of potential rice land in Africa 
Soil coditions anid land characteristics for the various types of rice cultivation in 
Afhica fwvernot ,,tbeen systematically assessed. A brief assessment of West 
African rice growing areas was made by Moormann (16). Information on east and 
central Africa is particularly scarce. Lack of more detailed soil and land-use 
surveys in most African CouLntries limits rapid expansion of rice areas in Africa. 
According to recent IRAT and FAO land resources survey reports, Cameroon has 
substantial areas of potential rice land yet to be fully developed and evaluated. In 
Malagasy and Tanzania (Zanzibar and Pemba Islands). most of the rice land is 
irrigated and includes a wide range of soils and land types. Even where rainfall is 
adequate in mainland l-anzania, rice is less likely to be grown than any other food 
crop. However, the coutryI Could ral)idly expand rice in such areas as the 
Kilombero valley, the swamp land in Kinba arid Shir;,-anga regions, and the Rufiji 
valley in the coastal region. 

Yet to be explored is the rise of the three large hydromorphic lowlands, the lower 
Niger river delta, the Congo river basin, and thle upper White Nile swamps, for rice 
cultivation. Although the area of inland hydromorphic soils is modest, compared 
to the well-drained upland, it offers higher potential for intensified rice production. 



The total area of hydrornorphic swamp soil is [)Qlitv,,d to ai out it to.' iNi lion ha in 

St .b Sahar.jn Africa. 
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t,%W\',h~ivv' "J lt' <_Ili, -hlljid stems, ( sstentiail for lodgingAM rwsstcitw( : short and 

(),hI levels of 
fl,uii 11 1 u it. I Iit' ri(e varieties from IRRI are fri rther reinforced with multiple 
'l'(l t I Liili/Zt 5OLI tnriergy efficiently: anJd they iespoind to high 

I il 

t' isti 1(o.)1 )Liaj)r insects, diseases, soil, and environmental stresses. In 1973, an 

ii if idis iuplinry and problem-oriented rice breeding program. CEC!, started with 
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th o..t. ofA~d V Iici I)st Liddiid to the( conipkx ,lrit ~In tu(olo(Jthe tire still to 
lit, ilifittid. 

I ht,, it(( re-tiljwcli[ ) trcili 1o f 11i[A is de(.dt10 f1(Ci( (dl ititulsdddhituJ to 

Atfiii ild tot s 'it I t it st. fit, stfIWt(Jy 5, qefluletI( Iilltplti\'lii t hly 

htci lqi w( 5 tdiitiiII'l e (A m moidti (tittl ln ic tslicIl.sl ci-int l ie 

i,Iiieti-s dlciti poid 1t1 A. ,o. Lt,, 1[All?. I LAI-II. I l,\23i5 ilod 25i7, hive 
susl l LI l(Iut1diii dlikt.:itt IIht'\ SI I)t to titI iI.Hl ti Sl. d [('d 1. perior to 

titliticiliul (iitifto- [ iit'u ctduiIitihjili d1:1 iitt2 lt51)uC [positive-ly toit I to 

itt it6I, iih(itiiti Cfo I(IjIiit! eIIIi wItfo jj~ it j od m n 

110iua uiu tt~nii isL iiI 5-,il ('ills IiIl/\I4i . ultthctped at l11A 
lit 8)il. 1 Mii h ui it IdIt l ilt'It lvtof iiiij(ucitcilil s tclrt'Ifr e to 

IAI Iui~A ~I ! I jd,-l in~k()Iu t t 10 itItiWI. V It lIuiit it 1dinil.i iiiti ,J o11 Irie 

Ntl i-t (l iI'AIJ .~iJKNI itil ('Ilt. (I(\ jiwts iiIn-ks)[-i I.J)d~djiCC 

j1lt to t.1111 11 (110 N 11isl1R0. INAIlKt 7 Cl(1. 3. t- I1"' 1l01) 11 . withishIl 
(1lt )M i I \It - Iihitlii4 itt Ii ),i dil I it)A 1104I . hiil littWltI h lit (111ilI I(AtciR t t)i 

c )ltLit I\iit lltis I-, 11-\sii. tij ( I ~lt-ll IMlss (Ii W liitif(t( I tllt lipe to ricen ofi 

http:tslicIl.sl


Table 15. Insect pests of major importance to rice in Africa. 

Comnonir rmo S iufi flaim 

.elWhite stem borer 	 M,./, vphi i,t'//,i iani. 
Sri ipei( hor 	 Ch/i) Z,i'C Mii S, C,, ChL SIMP/IilLIS, 

C" oxllli 

Pink borer 	 St'salm', cii1hi/r iaI, S, h tlict phaga 
Stalk -eyedIly 	 Diopst (thor,iC i, ) micropitha/ma 

Dalldil
 

Ariyworm Spodoptera sp. 
Grain sucking bugs Aspavia spfp. 

StenocorasSti)i 
Caseworm Nytnphula depunictalisZell 
Gall midge Orseolia oryzivora Harris & Gagne 
Whoil maggot Hydrellia sp. 
Lady beetli Epilachna similis (Muls)
Tri rll tS 

listed in lable 15. In additiol, tile BPH (fihilfrimat, monfclr Fennah,) and GLH 
are considered potential pests (23). 

Irsects can be controlled by a number of metihods, but the use of R varieties is 
most effective. [his inexpensive method of insect control is also compatible with 
other contol Illethods in the IPM appioach. Several rice varieties that are R to 
ifisects have been developed by IkRI: however. Africa has some insect pests Asia 
does not have. At IfTA, researchers are trying to identify the sources of resistance 
ti) SB[s, stalk-eyed fly, GM . CW, and R\M, and at present 48 varieties have been 
idtntified is R.MR. Recently. anl integrated pest management (IPM) program was 
iitjiti, d by \VARDA in its riernber states. 

I)i ., >. Fundl, bacterial, aid viral diseases often strike African rice. Rice BI 
daslsrd by! 'l/tit l/,ri ilt' /li' is the most widespread and devastating disease in 

Afhis a. I 1W, Iausal fungus of [31varies greatly in pathogernicity. MVany lines from 
erosses iii African land varieties such as Morobeekan, LAC23. 63-68, and OS6, 
with high yieldinj exotic semidwart varieties at IITA. are resistant to leaf B.
 
Howe\velr the relationship between leaf [31 and neck BI is not yet well understood.
 
Recently. (it intecenter collaborative task force on [31was forr-ed with IRRI, IITA.
 

\VARDA. CIAT, and IRAT. 11TA has major responsibilityfor this task force in Africa.
 
R-YfV is a potential thieat to rice. The presence of RYMV has been confirmed in
 
Kftiya. Gfhana. Ivory Coast. Nigeria. Senegal, (ipperVolta. and Niger. The virology
 
ulit of II-A has developed ci t( chigLu for detecting the virus using the Enzyme
linked Iirmunosol bent Assay. lIlA investigators identified several plants resistant 
to this virus. and a breedi/g program has already been started to develo) varieties 
V, tolerant to this virus. 

()tler diseases are 11LS caused by l/ In ii ilhr.(,ij tim oltjl/A '. hlaf scald 
'aLse(' by t,'hin tn(h( i iut 01'ql I. Sfl3 caused by /'hi/( c/( lit ,olai. sheath 
it( (u sJfl byA. i)( .tI// ril 1 (,t/.',],.and glume discoloration. In addition, BLB 

,R]Sed by t/IJnli)l W'i Wt/ac been reported recently in Mali, Niger.s has 
,Seregal, Sierra Leone, Upper Volta, Cameroon, and Tanzania. BLS caused by 



V11101/r uiu( c10, 1/iu -+' "p, ()OW ()/,I ils been'fieported in somne cou r im-,. I-)( ~iII '-I to (I I I)( ,A irh (iotri i IhiI ,aI( <i'.oI()o atio l nd le afsc a Idh'ei ofi1(1j z d ill tIII [>( irrll.1i ,,,-s iV\le ta Iti 

,' U/.\ (4tt1- , , r int(e 
pfodi( tioli.IHitvitld iIitt4( ,, till sins( tew we(-ds rice 

Ut. cJI Oltlel i 'e 1( ldl) sive operations in rice 
t tle k in) Higerian

1[ncJ~AOdLr011 iiftl ll I a+hk' If). 

Illupland and yfr[ollotlpbe it( et'-v:o"oystenils, Celtin Upllanld weed species 
(/' l/scI/~i ;uicliiaspp.. I )iqlihilo' Ia i/~hioa spp..Aa~~itj.. spp.. /

h
' ntid li11,,Ii l(,t... 

spe.ies (f-7/t is 


i 'I I,i stpp.. , I ' h, i)arid cetlai inhydrcmorphic aquatic- 
,t!th". pp.....A/tmuat -I spp.. and wild rice., ()tn/'< spp.) are 

prohlrs.T-ihey often resist a iaige of herbicides. Among the aquatic weeds, wild 
rice and 'til/,icmi,i',qunun are the most difficult to control (2). 

Hand we,eding in maniy rice areas of \Vest Africa can require 250-780 h/ha,
depending on tIle ecosysters, fhelrUeIIcy of weeding, and environmental 
.oniditions dtain ;r o p:ng. Poor land preparation (.,planting time can greatly 

iiir,ease weed ir festation. Ilnpaddy rice., watcr manigenment helps control weeds. 
In lowland bunded rices, floodir a the field to if depth of 7.6-10.2 cm also 
suppiresses weed gIr owth (liter transplantiriq. Burning the stubble after rice harvest 
is practiced in 5ewVi-laJ Asian etunnitrie,;. Inseveral (cuintries of Asia and Africa, 
hand weeding is t Inos)t cornn il praeti e arnof small farmers. Time of first
weedin.q isimpo[Illrit: inld:ite,t,(k d rice,weedinqishould herln before the crop
 

is -4wk old.
 
-or i)laId, hVdl (:)it
t phi
4. irrigtatted. aid ett)w ater rice ecosystems. removal 

of we!eds before seeding 'largel\ deera Orl th areai of rice grown aid availability 
of flriily I'lhor. I f'rhr idt- Piss ilnitCd, arid tW, ost-bnefit ratio is crucial.u 'till 

Management 
Yiekld is' Ow exp,,s-,in 1ofinteracion betweiri the genotvp arind the environment; 
rrar1Iermrllt (itiet a tdi,)Wavoa or lenfavorablt environment. Major manage
inent tai tors 1that d(tt'fnrlni(- the ( to)p yield are discussed in the sections which 
follow. 
(11 l'i ,t','t i). t'pt in..in itriejatd ritc, the jrowing season is crucial for all 

rainlfe rices. [)ecperid i oi)tile i.set of rains, leng!th of rainy season, and maturity 
growth duration of tI'varit,.,the time of seeding or raising of seedlings should be 
adjusted. ]lidiect seteded culture, rice is Usually seeded after one or two good 
showers when ,oil rnCisture issufficient to -,tart germination and to establish the 
crop. 

Table 16. Losses in rice yield due to weeds (20). 

Rice cu lure nye reduction in yield 

Upland rice 70- 100 
Lowland rice 33 - 75 
Drect seedeid rice 46- 84 
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/ and nrcpiaIthon. Proper land preparation is (-,s'ti at tor tlood starnds and 
crop gr'-wth. In several rite-growing ountfis, I rLid pa p rat ion coniniefces 
soon alter Iarvest ot tht pe( Aedin( Irp w (oi i-, ITroist en itl']IT to beih the still 
wofked hi1asily't(r sril, lad M)riJirItioln if l),lil onmdsiets ([otwo to three 

nat,- irs r1I WI I )iI (ii tXI I t t ( . ongert II, e s- i i , ill, dIt-tr kIII ) 

iI t -, 

itt tillh a sr . S ( iim tt md I
it J)',l~v ll(Ire lt)s, it (I ( , ti i i a killed 

t"Ot't l't, , (Jiit it11 lril- llt'twint, i trl tltJ 
irl irnril lt tlt it' l li viedd> t i!ll i,' ii)(j ,'i-,'dwitih 

> dlt''() rl '. ild t uiflist is 
tI1.l(Ill Owrn ll,ittld 


lII(!'(11L11,1l1 r1riill t i()
nl Irlll ) ' iiriiil thdtiqtI ii tl itrit. 
hi lInt itt > t. ( Ir is th' liv(tI l)t~v'loprillnlttrillin tiEr1 inritr1tl -) HaIiri 

If i ii l"iitt'r i c(iu nt lirild laliii a lil iiull autt;ui i g g thOtlltilli e 

Hitt( ilii/ntil I itlt cill tlitu tti rJliastrl 

iA t illtv ot spare parts. 
S(1) the frqgile upland soils ot West Africa, conventional tillaqs leads to soil 

aro_-ion. flence,minimal or zero tillage, using a rolling injectioI planter developed 
by Ill A,minimizes soil erosion. 

t',ui deiltj. t Planting rice closer than necessary increases cost and chances 

S aLlrle airitenaul(' arid repairs, ir(luding 

it 
ot lodging. Onf the other hand, spacing wider than necessary mrleans fewer plants 
peu)LuLit area and this may reduce the optimum yield. Random planting is quite 
conimon inrainfed rice in Asia and Aica, particularlyfor traditional varieties. The 
cilvantagfles of straight row plantings a. e: I) they are easier to weed, and a rotary 

w edercan ibe used, 2)optimum plant population is possible, and 3) it is easier to 
,jpl-ly insecticides and topdress fertilizers. 

IlarIt derisity also affects tillering. [he tiller number is positively or negatively 
nr related with grain yield, depending on the variety and managerent, especially 

ite httilizel application. 
f::on
upland rice culture in Africa, planting methods range from random dibbling 

to radcasting and drilling in rows. 
Mhe effect of plant density on grain yield of rice grown with various levels of soil 

N in rigated rice has been reported. The yield of two early-rIaturing rices 
il r ased by 1.3 t when the plant density was increased from 0.67 X 10 (40 X 
40 i) to 106 (20 - 5 cm) hills per iectare (19). 

Ho single spocing is best suited for all varieties. In general, short, lodging
resistant and photoperiod-insensitive varieties, such as IR8, IR36,IR42,and IR50, 
i' .:r,u(ed - 25 _i iii tIntWS, regardless of soil fertility. In the WS, tallIunJd bt 20 

aid leafy, heavy tilleriig varieties. such as Peta, are spaced 25 - 25cm in relatively 
poor soil and 30 - 30 cm in fertile soils. In the WS.the tall varieties are spaced 30 

30 cni in poor soils arid 35 -, 35 cm in fertile soils (7). 
I-'Itili/'r It,11ra1qr'uintrf.Fertilizer is a very effective input for rice production but 

an expensive one. Fertilizer use in African rice culture is still very low for many 
reasons. For example, in Malagasy, only about 9000 ha of rice land, or some 
0.77% of the total rice area, receives fertilizer. The rates of application average 
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about 10 kq ha. In tilt, trditiondl Cultivation of rice under upland. hydrornorphic, 
and swanimp corditions, fertility is restored throuqhfitle bush fallow system. Soil 

fertilit,' Isusually ruot a se ions problem [or the first and only rice crop following 
hush fallow. ikP wk\er . there is little data on fertility managenient and fertilizer 

fotilations for continuous hydromorphic, swamp. and upland rice cultivation, 

partiell a,/lyf the (lti als ilnder high raintall conditions. Better inforntration is also 

tneeded oi the nutriert requilmet nt for the major soils used for rice production. 
Re(,'out studies lav shown that, besides N, P, aid K,zirc atnd sulfur are also 

deficient on (,ertaii soil types it) tfi' savar irlartion. Phe pioblem of Fe and Al 
1txicityin hydtoItttorlhic and Swa nip ri(ce also closer(ultiwition requires 

rtn( i/err ( N).NuIS oXtperirtl nts have sihown tt it normally less than -30to40% 
of the H applied to iirigled tice is recovered. H losses o(retlr in tfte soil mainly 

thIrough litritiCa itort and dneiitrilicatioi, mmotiia volitilization, immobilization, 
kiaching. ar1d aimlnoria fixatiorr. Ifen e.mtethod anid time of application are 

imioiltilt tot inc:iesittnq N efficienc . (lroa ard sulfatet of mtiiOlia are the two 

trust COrtllrOtr sotits 0f H. Split aplicitioun of H,o r at rttamis)lanting and the 
otherat iamnicle iiiatitori, 'rre hest for hi.lr graiii yields ii ire (t(iSc of medium and 

Iongl vait ric' ti anddtidtiOIl ti's. However, UL)ldld lrovn ( Ot se-teXture(d 
ndturtally\, W'el-dlrain,,d soils ritds a tMuitii o ttftot split applications - just 

ol ns tillfrit initiation.l th le see'dirrl, lin tilt,{.I tx i ,arrd dt Ianikcl' 

rshould i 


the soil arid kept fhooded. 1tirust ouI lise lltV\the.blioaddast, but itispreferable
 

to it('Ati)ortte it iiltothtr')il s. aid grain yield 

Ill traunspllmtrtd ri(".pifli rthrtlliliz e1)(tioroug)hl llpcoilOated into 

s fy otity eW(isf FIrtiliz'r uLtilizaltion 

illitiqilkh t tfrtilizer isplaced at a soil depth of 10 currico ,l histh\li,-

1 < )t,I7). 

I t ',, terr- (W'i. P'dhtirltN is a widleslictd nutititional disorder in rice, 

s,,(Oiid ulrih, ift t i tr .\ eptiot.l Ideficieri ablyoccurs on acidtN. a1(1 V invar 

lfilte soil, . \,'tiuls,. ant r et'ilin Inc(p)tisols (21). I ireP-fixil capacity of soils is 

,ii ilis i tilnt 1 1ti ade'gInaflt levels of P for the( oil-dihitilti u t '('oilInieridirnl 

Tahte 17. Effect of placeimlent of N and other methods of applica
tion oi grain yield and efficiency of fertilizer N (6).
 

# 
61i,1lllyield 0 11;1) 

kgfficieuncy 


(N t.tt~lt~t t(tr kg N 

fte Mean 

F8;riirlir incorpnrathd (.8 G.8 6.8 14 

at planting 
Placed at 10 cnmsoildittth 8,6 8.3 8.4 43
 
Slit ,pit)licaitho]'' 1. 7.6 7.3 23
 
Mean onicru; 1.3 7.6 

Check twith iertili. tri) yiit!i .v;s 5.9 t/iha. LSD (i') .67 tlha. 
130 kI Nhi ltplantliq ani 30 klIN irillp anicl.e initiation. 
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dt'sired fertilizer lespons. Ihe two (ajOI SOFHNIoof P lit ,Ii lJ)hospfhdt( ad
lock phlotpfhI, ItII I(I,'r ,lI"is<pplic, I(t lll mnrq. ppl I( )ifte 'ImadeI )t('I I(a .I 

/ IL F.- c !) ) F 'I"FIJ i(i( lit4 it i 1 ))t N.1-rFh x'.I\i S I Icil P. 

, IiI III:V 1 it ii(T I'I l lill IF 'i i i itI ,1!!.,A I" !!I t1 (.l'h o 1w , ilit ,loilsof 

rFt <ihl i ((lh idip O " '1 o-(d 
)I (i, ,d I )tII Fh(hul i iltd owlaid ri(( orpo jration )t ()Il)/n sulfite 

\tiih !il /'F st(. - ilF / l)fi( i t tIfFF1flnting 
'ld, i) hf I 2. IIhi. 


F,'Iw t FI,it I r Fi<I\/ l-(h.ficient a I s oils() I('oll l t tf)(ld.
Fcth[() 
,U1,., i lmFi/l,'lh it. W\\tt i (agement for Ahican iice lulture should 

1ll1Iil F1Fsttrr (on rviation it) Lulfand *soils.drainage invalley bottoms and 
V,IF FS iS*tI (AdconrtFIOl of the wate Supply in irringated rice. tesearch at IITA on 
f(tCd('d with iMuilch that systenm is effective with waterii tillgIe showed the 


of)i ,\Vdti()[ of LipIland soils.
 
,inVYAfhican countrie. ar expaiiding their irigation p )jects where land 

co solidaition, leveling, and layoul tor ilaximnum efticiency of water use is 
iF1Fjeative. I cl(e irrigation schemes are located in Malagasy, Nigeria, Mali, Ivory 
(_,o.Ft Sitelrra I ,oe.Sen(,al.Ianzaria, Qareroon. and Kenya. Major reasons for 
thf.edc:!i F of iffigation efficiency are frequent breakdowns of machinery and 
,artll ClJq nFFt, illlproper maintenance, dnd lack of spare parts.1 oving UCl 

\\,tl r qIuLirerIIeIrts vary with the growth stage of the rice plant. In lowland rice, 
aIdepth of - :Icm ot water is needed during tfie vegetative stage. However, short 

1(115sof drought stress mry Iot harmI tfie crop during the vegetative stage. 
Rice is most sensitive to water stress at the reproductive stage. Water stress 

(ILl (iFI towel in increases spikelet sterility and decreases grain weight. 
Ihi Africam iic-JIowiiq system, drairage in inland swa ps and impoundingFh 


wit F I y bluindinIg irr rairued rice are tfle primary needs for increased production. 

IF/F ',/,it Im/F )oF,iFrIl' .,,IF Ir/it cnici. Timely harvesting and appropriate 
l)oStfharwst iranralgeiTelt are rneeded to minimize losses. Appropriate harvest 
tine is nuore inmporlant with tralditional varieties that are susceptible to lodging or 
grain shatterirng. Optimrm harvesting time for lowland paddy crops is from 28 to 
134 d alter heading intfie [S (18). Ovi ripening of grains increases sun cracking, 
esl)ecially in long grain rice. thereby reducing the head rice recovery. Alternate 
wetting and drying of paiddy. either intfre field or after harvest, also increases sun 
cracking. Paddy rrmust be dried to about 14tt MC for prolonged storage. 

In most conultries of Asia and Africa, harvesting is by manual labor. Use of 
dl)prprriateIhand tools, usually the sickle, can increase labor efficiency. Use of 
(orrhties or power harvesters is suitable for lodging-resistant varieties planted in 
IOws. 

Socio-economic constraints 
AIriIa car increase rice production by expanding the area grown in rice and 
irFreisig the yield per unit area. Africa is land rich, and rice production is 
labr irntersive: therefore, both options should be properly balanced increasing 
lloductionl. 



Inu'c,tiohilt. I his is the prii dry neleed for both options. hIcreasing the irrigated 
rice area would be the most assured way of increasing rice production in Africa. 
!he existing irrigated rice technology of Asia could be adapted in Africa with 
appropriate modifications. Currently, large suris of money are being invested in 
developing irrigation projects in Nigeria, Senegal, Mali. Ivoiy Coast, and 
Cameroon, to narne but a few. Several thousand hectares of inland swanips or 
flooded plains could be developed and grown in rice by application of proper 
drainage systems. All these development projects need capital investient and 
yearly expenditures for maintenance. 

Africa particularly lacks trained nanpowei for research aid extension services. 
To build up trained manpower also requires long-term investirent. Similarly, the 
developmInerIt of infrastructure, such Is storage facilities and traisporl systems for 
input and produce, should not be ii]oied. 

t ('I () H'\. im!)nt vid m, iMi1'titm . Lfcctive mrarketing, timely inputl)li( ;i, 
supply, credit rIanlagemIent, aIidlprice policies are essential to provide farmers 
with assured incentives almd the rneanis of using imIproved technology. 

Profitability is the nir ii farmlllr to do his utmost for high yield. ForhentiVe for 
each country, this r(uires that the o, Jnr/rierit fix and guarantee the price that 
will give an iri(:or vie per hedtare cor iiparable to that front ielated crops. The price 
fixed by the (Jovernient MList dls ) he aimed at protectin local rice producers 
alainIst (orr)et itioll iml rn imlnrnled rice, UnoIrlunately, the cheaper price of 
iinported ri(:e, witth which lically )Inoduced rice carnot compete if corIsurTier 
,cceptan ce, has discouraged increased roduction in certain African countries. 

Subsidy is d ireans of prorilotillg production. Purchased inputs such as 
ftertilizers, pesticides, settds, tools aid implerciits may be subsidized to 
er( our age.. the fdrmfr t() rIse thremiiiroved production packages. The 
I Ol)e1m with subsidies is tiat they arre difficult to rer iove once iiitroduced. Under 
M H cir(:riJlbtarnc , t ile (joweri inrent could dill at a balance between the 
cIncuaInted price tf paddy aCIdIsubsidized input prices. 

7'r(lit. Ii Afiica. rice fias been piomoted in many countries by permitting 
farMers to purchase esserntial services and inpi its on credit aid to repay the debt 
after harvest. Ill the Masagana 99 Program in the Philippines, loans ale issued to 
rice growers accordirrg to the area of rice they are growing and the need for 
purchased inpUts. Farm ciedit systems vary from one country to another, but the 
main objective -- inducing the rice farmer to adopt impioved technology - is 
always common. Howevel, as ill the case of subsidy, repayment of debts and 
loans has several probleirs. 

hm/i)&' (v.s 'd,. A cooidinated seed progani covering production, inspection, 
certification, collectroil, ciid distriiiutiorI is esseritial. Somne Ahicar r governments 
have begun such piograridims with seed distribution hindled by marketing boards. 
Several (;ontries are yet to strengthen this essential aspect of their rice 
inrlpiovemiel, systemr. 

tReScrich .rl '11t0 n. Increased rice production in Asian countries is 
achieved by improving the research and extension services. In the past decade, 
national research programs have been strengthened by providing trained 



p(r(so Il r e strliCh iIl-rtit itor1 P,'t[ir IrTrr It tjtjoL 1-,. Li r It hIr 'Nfi ( c( JIcssites, 
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st~~~ i r '.!ir ~~ ~ 11"i " I I it r( j~ irr h 

'I v . W )f\it I' ' ,I! IlI Ir,It JilI() 'I I Ir itr>, " Lit Ft-,tI()f I'I)ly
inillo arrt[ i lI( I , II,i )talII r> Ir tIII LI(w iv(' s, thItv rr JIIvis!I with 
iespor sibili ty I fit It(t,-r[ ! - IILII Il() fi. 111tt,'pi( :a smrrall s( A (, vldarr.at IllrIile'., ti ,ey 
are involved ii i ioo, t of thel jr ,iiLIItLIIal ol.(rations, I)aiti(;ularly (hi ill 'ii a lt(,
harvest.Womr ar1, tiV, II)y deied edLI( ticri Iaopporti iiiti t I I(r (ess to
technologia-a IdvIc. s arid )i ent fiti iilmovjtions. Women a iid so iky will b'rrefit 
from access to all of the technical advances, credit, and iesearch airid to ieduce 
mechanization in small-scale farriing. [he acleiver lrent of 100d sel-SLIulfiCiercy

and better nutrition will depend greatly on removriq of brarrieis that impede the
 
contribution of women to agricultural developient.
 

A \M'Al It I (Il 111i .,11111,61N 

Despite a long history of rice ( ultivation ini tropical Africa, rice research in the
 
continent is relatively your il conpared to thait 
 in Asia. Until recently, genetic

improvemei it of rice in AI rwa %V,-
s lairly foc sed on the Upland ecology, which
 
contributes 4 () to 45'7 of Iotil ict prodl(:ti;i 1.though it covers about 50% of the
 
total area Uinder fi(-,. tHowever, the prodtlWtiom Ipoteritial for upland rice in Africa is
 
rmuchr 
 beow that of the other erologins, suchias hydromorphic, inland swamps,
arid irriqated paddy. [fhi.) dearly indicates the nied for a change in the emphasis 
of (tenetic iriir(ove tr to m(Ire produJctive ecosystems.
 

Durrig the last two deCdaies, soe 
of the liajor insect pests and diseases in 
Asia have appealed in parts (LIAfrica. However, none has caused damage in Africa 
as severe as in Asia. Conversely, some insect pests and diseases prevalent in 
Africa are unkinown in Asia. Ihis situation erriphasizes the need for research on 
specific problems of rice in Africa. 

Considering the differences in species of insect pests and disease patho
systems, genetic improverient niust be geared toward breeding resistance to 
these pests and diseases. More information on insect pests and diseases is still 
much needed, especially for central arid east African countries. WARDA has been 
monitoring the pests and diseases in its member states in West Africa; however, 
in-depth studies are still lacking on tie biology arid epidemiology of pathogens 
and on the biology arid ecology of importanit insect pests. Such information 
provides the base for a good resistance breeding program and integrated control 
apl)loach.
 

Technicians also need to monitor closelyand continuously potentially destruc
tive diseases, such as BLB and virus diseases. Virus vectors, such as BPHs and 
GLHs ane established in Africa. 
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Anionq the cIiimlic ( owirInIts. col tenpeil-tule aIdd drOugjht in rainfed rice, 
-
wheIIc(-,liptIIl ,t'dwith !,Wli Wh f :W r probleis. M(ItVt h 'I,. ( MIC seriM is tO Ch 

t 1w cJ>vs\,,'.,lelr1-,t ,;'<I,11 tit ,'-t -, to ) l]ot)( ) Ir( [illlh't ls '{o n lpl(_v..s. 

I A)IIIII iI,)!! MitA:klI IIIitN~Ut Iitilf Itt-':,. ',Lit 10', 1(' ht ( J ,',,Ili,. (Ifd jcrd sulfate. 

soil- ire Is ,i.'ta t vii ll im<ii it-,t i t I ni l i , t ill t illo soijrcesi, 1- i m 

Uls
LnrilUl r 1>(.1' lt tIi h 111Aiii I 1i htliit'lit holrn the 

t d ii ' t r t ,iii[ t d '. u t iio-ll h ii :, I stit ii i ) I it'lu , l l ls. 
,"\ll/[ i.fl Iii , \ i t I ii~ ,ti Sc!i 1>'t .il it , ii ( i lJfi\-L Ii bil t ift Iliitl ii t -~ - I i" liit 
o nd hV l1 fli , - lll\t I,, ug[ lc I 11 t,(-, , h'\ t ),I<i ('dc 1 lll(lV d M' ,il <llw 

Oi t lkV,i il( ITIl t 
,
colli: 'i, d t' l \I I d lit[1) I>i'wt il1 cJw l ii ttll ,q I ri J il (,fl l-ri o w tlA l .ll 
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reach self-sufficienc ,n rice and as an alternative to dependence on small farmer 
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Finally, the overriding factor is the policy of the national governments. The
 
national economic goals and priorities must favor rice production in Africa.
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RICE IN EASTERN AND SOUTHERN
 
AFRICA THE ROLE OF
 

INTERNATIONAL TESTING
 
D. P. GARRITY 

INTRODUCTION 

The systematic international exchange and evaluation of elite rice genetic 
resources is a very recent phenomenon. Only within the past decade has this 
activity become an established force in global rice improvement. 

Rice gerniplasm exchange on an informal level has, of course, been pursued
since the (lawn ot rice cultivation. Traders, travellers, and settlers introduced and 
reintrodu(ed r'iuy vaijeties of ( )nj/i .atitc< i ito faAstrn Africai though various 
ielites ovir the centuries, particularly via Mal igasy, Indi. Sri Lanka, and Egypt. 
tevertheles only a tiny fraction of the enormous genetic diversity at rice has
 

Ibcen introduced arid utilized through these various informal contacts. African rice
 
production systems have been characterized by relatively small and isolated zones 
of production (I ig.I). has effectively limited the efli(cint and LsxchanLse of-ihis 


new jel(netic materials.
 
Socal lgirmnplas is no longer the sole resource tor uxc lr gqe. \Vith1in the past 

P() yIwe have \vimnessed the development of inumierou l)owerful engines of 
directed evolution which have greatly acelerated the rate of progress innew rice 
variities. I t re I uin refe ring to tir rice breedin( proins on the national and 
internatioaal level. At present. three of tie internationdl aJricultural research 
centers (IRRI, 11[A, anid CIA I ) as well as a reglional (renter (WANDA) have rice 
ifil lddition, m-ost of the,major ri(e-gr[owingq Countries haveprowlnnt tealls. II 
dc(eloped or are now devlopijg st-ol breedinq l)rogrlrs at the state or 
nlational level. 

Mdjor netw prodi(.:ts of breeding dl( select ion rlebeing released ainually fromthe.se. I rog ram~ls arliound the world. lhre basic objt~(ive,of inuteri iat orlraItesting is to 

nlrlkt tiis valuable and diverse nmaterial ivailirlu to rice workers evervwhere for, 

uRn r t.d use illtheir rice ir iprrovemeit projrams. 

fu .iriall rice l)rodciction Ibase in nIrost easturn arid soujthernAfrican countries 
I)05S5 giat difficulties in the development of a national rice research capability.A 
Hi<joi obj(:ctive of this workshop is to explore ways by which the national 
prot.inis can be strengthened through international cooperative efforts in the 

ii, r hndiliodI(i'ri, Int Rice h -sting ['ro(idun, intrntidiondil Rio(tNes rch Instirut, Los 
>, '1I~tii)l)iFiio uS . 
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exchange of ideas, technology,and elite rice gerruplasm. [his paper will examine 
the role of the International Rice lestrig Progl arn (IRTP) as d resourCe in the 
introduction and identification of -Aulliiou vaiTties ftr the diverse ice-growing 
sitLlaotion., iri Oaste i, cenitral, mnd s tlie'1 '-\lrnn. 

Indicitiors are that the potential for future lice production in Africa is truly 
en orr1101U-. Ill a recelt stud. Salchez and fBuol (3) Used the FAO Soil M'ap of the 
World to estiinate the area of wetland soils in the three developing regions of 
,A\hica, Asia, and Latin America. Wetland soils are soils mapped as having a 
moisture regime suited to rice. For Africa the area of wetland soils was estimated 
to b( 203 million ha (Table I).This exceeds the current harvested rice area of 4.9 
million ha by a factor of 40. 

South and SoUtheast Asia. the region in whic' rice (ultLure has developed to a 
renarkable intensity and sophistication on its many great river lloodplains, has 
only 121 million la of wetland soils, less than two-thirds tle area that Africa has 
(Table 1). In additior . Sanchez and Buol's (3) survey showed that the area of 
wetland soils with no major soil constraint, physical or chemical, is higher in 
Africa than in Asia. 

One example (3 the poter itial for rice explansion is the situati On here in Zambia, 
host country for this workshop. Zambia hadl, as of 1981, about 5000 ha of rice area 
(I), yet it is estimated (2) that 12", of this large couJnltr,, is swamp and marsh, 
suggesting that tens of milions of hectares of potential ricelaid might be 
developed in Zai hia alone. 

Some long-range vision is needed to foresee the realization of this vast rice 
production potential. In eastern and soLIthern Africa, the governn rents of most 
countries have plans fot drdnatically increasing the area under rice. At present, 
however, the rice area is guite small in most countries in the region (Iable 2). Of 
the 15 rice-)roducing countries, only three culltivite mor. than 100.000 ha of rice 
(Malagasy, Zaire, and Tarzania). Six countries have less than 5000 ia each. 

Africa and Latin Ameri<'a are the global frontiers for rice expansion. The world 
will not soon exhaust land resources for rice productiori to teed the approximately 
three billion rice-eating people who will be alive in the next two decades. 

But as we all know, there may be a great gap between the availability of a basic 
land resource and its productive utilization. In terms of the skills and cultural 

Table 1. The extent of wetland soils and rice area harvested in three 
developing regions (3, 1 ). 

Region Weiland soil Htice area harvested 
t( ha) (m hal) 

South and Southeast Asia 121 90.3 
Africa 203 4.9 
Latin America 231 8.2 
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Table 2. Rice area, yield, and production in the eastern and southern
 
African countries, 1981.
 

A rea y lela 'rP0(LO CtiOrr 
Country harvestd k (1 1000 tI
 

ilia)
 

Aft ica (Total) 488 1 1152 8562
 
Eastern in /ti
Sorhe, 

Afr ca 1,1] 1499 2655 
MaIaeascar 11 75 1701 1999
 
Zaire 290 
 862 250 
Tarrzrrma 150 1333 200 
Mozarriiq uw 60 1033 62
 
Mal',.r, 43 
 930 40 
Cen tral Afrrcarn Rep. 14 1071 15 
Utqarda 12 1167 14 
Kenya 9 4706 40
 
Zamtbi a 
 5 1276 6 
Congo 
 4 1000 4
 
B lOr1 2 4000 8
rU 
Sonralia 2 2970 5 
Rwanda 2 2667 4
 
Swaziland 
 2 2632 5
 
South Africa 1 2308 
 3 

aPadhdy. 

requirements which must be given attention, rice is a unique crop and numerous 
complex constraints to rice development exist in most African countries. 

/" HASIS I O C O)F RA",I IV: f>FCR 

The mid-60s witnessed a significant milestone in rice research when tropically
adapted semidwarit rice varieties were developed. They have been a catalyst for 
rice improvement pfogratis around the world during the past two decades. Rice 
production in irrigated and favorable rainfed areas has increased substantially in 
many countries. 

Irrigated ecosystenis are fotturint ely characterized by a remarkable environ
mental uniformity at tile gjj al level. I his has enhanced the wide adaptability of 
semidwarit vrieties brcd in itriqated t-nviroriments. Ecosystem uniformity under 
irrig.ited conditior s stOuld ilot be ov,-im )hasized, however. Ifhere are notable 
differences in the ric (r t)i:ckg(jIlnd needed lot adaptation to thr wide 
variation in terir1xrtlr ari patterns at el(0vatios and latitudes,11itvrtt tii 

to the diversity of ,dversesorils. ali( to thr Valiatiotis in local )athosystents. 
Rainfed rice oCCulpie t, otltet tfe-hallf Nt total wolld Ire arel,alid efficient 

varieties with higher ptrdliIiVity it tlh(s ('(osysth's nilust t, foutlld. MVodernl 
semidwart vrietit s geuneraflly hoav trot t rade a wide ittipact ill at eas with poor 
water control and advtrlse soil colrditiorls. -There ae rleltively fewer varietal 
inrprovement progi ris5 to exploit the genet-i potential of rice for such problen 
areas. Serious nIll titasis is flow tbeintlI xt.-Merdei to the rainftd rice ecosystems at 
the internailional level and in imvnay national research programs. Research 
investment has incrcasned rapidly in the last decade. 
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Ecosystem diversity in rice cultivation where water control islacking is a baffling 
problem. Hydrologic conditions of these ricelands vary from perennial dryland on 
steep slopes to areas with water depths exceeding 2 ni. Many areas are 

u ipredictably subjected to drought stres,, to sub ner qenc, by flash Ilooding, or to 

both. 
K:-cqHi o,,f rh,' fiw'mit.itV o gnii( id( of piobleins involv(d in increasing rice 

productiUn thiOoIgh the' sefectioji (A irlnpnoved varieties for widely varying 
e(s5t,,t, it is generall, reconied that iitercounty ' coopeWtrative efforts are 

in perative. Multilocation natiolal and international testing of varietie has been a 

log.ical outgrowth of this awareness. 

iHF IN1-R'i.1\ti>A kcl [L,! I(i ','O)(ikI\ 

Within an international testing network, eaci resed (I rf I to col. entrztc 
his efforts on the identification of materials that will have practical value in 

increasing yields under his existing adversity complex. However, through the 
sharing of the best materials and performance data with all other interested 

researchers, a basis for rapid progress in varietal development is created. 

A worIdwide IRTP network is being implemented in cooperation with several 

hundred rice research stations in about 70 countries. In Latin America, the 
network activites are coordinated in partnership with CAT. In Africa, the activities 
are carried out in cooperation with IITA. WARDA helps coordinate IRTP activities 
in tfe West African countries. The fundamental purpose of this network is to make 
available to rice scientists around the world the best of advanced breeding 
naterials on a convenient and systematic basis. The program seeks to provide the 
facility tor individual rice scientists to test their breeding materials under a wide 
range of agroclimatic conditions and thereby reduce the time and investment 
re1(,Ued to develop and identify suoerior rice varitties. 

lIter national testing has been found to bte Lseflu in the identificatior of genetic 
variation (i.e. biotypes and rac(es) in the major insect and disease pests of rice 
through the analysis of data on the differeitial varietal reactions across locations. 
Bcause ofs0I i h genetic vriatior in the organisms attacking the rice plant, 
inter county tesits provide a inechanisni by which genetic donors with wide-scale 
1 -slStai l, :, are identifie'd. 

At present. 24 different nurseries are being composed (Table 3). Thirteen of 

lh se trials are targeted to specific rice environments covering the range of rainfed 
and irrigated ecosystemns. An additional II nurseries are being composed to 
Identify specific resistance lo a range of individual stresses including diseases, 
illS (:ts. cadvelse sOils, aid advelse tellltratures. 

Currently, about 1200 trials are recluested by cooperating scientists and 

dispatched frorn It-I each year. articipationr by the eastern arid soLtletin African 

countries in 1t 1P nUrSerVevaluation is shown in Table 4. Sub-Sahara Africa as a 
whole cUrrently receives about 250 trials per year, the majority of which are 

reguested by the West African countries. 

The nurseries currently consist of a total of about 3,000 breeding lines and 
varieties. Originally, the majority of lines came from the breeding program at IRRI. 



Table 3. Range of International Rice Testing Program nurseries composed in 1984. 

Nursery Enti ies 
(no.) 

Nurseries for target envirorrnrrents 

Yield -

Observational -

UPLAND 
Yield -

Observational -

LOWLAND 
Yield -


Observational -


IRYN-VE 

IRYN-E 
IRYN-M 
IRON 

IURYN-E 
IURYN-M 
IURON 

IRRSWYN 


IRRSWON 


IRDWON 

IFRON 

ITPRON 

Nurseries for specific stresses 
Temperature - IRCTN 
Soil -- IRSATON 

IRRIGATED 
International Rice Yield Nursery-Very Early 30 
I nternational Rice Yield Nursery-Early 30 
International Rice Yield Nursery-Medliun 30 
Irternational Rice Otbservational Nursery 400 

RAIN FED 

Inirserrational Uplarld Rice YieIrl Nursery-Early 25 
Internatiorral Upland Rice Yield Nursery-Medium 27
Interrational Upland Rice Observational Nursery 211 

International Rainted Rice Shallow Water Yield 
N U serY 29Interrrational Hainfeii Rice Shalluow Water
 
Observational Nursery 
 231 

International Rice Deep Water Observational
 
N ursery 
 129 

International Floatiniq Rice Ohservational 
Nursery 33 

Interrational Tirle-Pirone Observational Nursery 71 

International Hte Cold Tolerance Nursery 175 
Irrreiirtioial Rice Salinity and Alkalinity 

rolerance Obsei vat lonal N ursery 15 0 a
Acid Ullrnd Acid UIIid Scrvnirrr Set 
Acid 
Lowland 

Diseases IRBN 

IRBBN 

IRTN 
1nsects IR BiHN 

IRWBPIN 

IRSBIN 
Rice ;hripi; 

'Estinated miaximurl tinn i lrnlnir- ot 

66 

Acid Lowhlii Scren rin Set 99Irierriionail Rice B:last Nursery 350a 
Inrterntional Rice Bacterial Blight Nursery 200 a 

InteFratiornal Hice Tungro Nursery 250 a 

Iiterina ionl Iice Brown Planthopper Nursery a
300


Iiternatiunal Rice lhitehacked Planrihopper
 
Niursvry 
 200'

Intrrationral Rice Steinnborer Nursery 150d 
Rice Thrips Scleeniiil Set 1o d 

entries. 

A welcome sign of the increased strength of rice improvement programs in many
countries is that at present 65A of the entries nominated to IRTP are derived from 
national programs. 

Information from the n~etwork indicates that, up to the present, 70 entries
identified thru IRiP testing have been released to farmers in 32 couLntries. A large
propoition of these represent entries that were bred in one national program and
through network exchange were eventUally released in another country. -able 5
shows the IRTP entries that have been released in Sub-Sahara Africa, of which 22 
have been reported. 

Direct release of IREP entries is particularly important in countries without ricebreeding programs of their own, but in countries with a breeding program, IRTP 
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Table 4. Participation by eastern and southern African countries in the International Rice 
Testing Program. 

No. of n rse rius dispatched
 
Country - - Types of nurseries
 

1978 1979 1980 1981 1982 1983 1984 a
 

%IMalarasy 	 5 3 Hainfed, temperature, disease, 
ii rigated 

Zajire - 10 - -- 5 5 4 Rainfed, disease, irigated 
Tanzarnmi 12 15 12 9 12 17 5 Irrigated, rainfed, soils, disease, 

insect, temperalture
 
Moz,1i1aque 2 3 - - 27 - - Irrigated, rainfed, soils
 
Malavwi 3 4 3 2 3 6 2 Irrigated, temperature, rajifed, 

disease 
Cent, African 

epu )IIC - - - - - - -


Uganda 1 2 - - 9 9 4 Rainfed, irrigated
 
Kenya 3 - 4 6 6 5 2 Rainfed, irrigated, temperature,
 

soils, disease 
Zambia - - 1 1 11 14 8 Rainfed, irrigated, soils, 

temperature, disease 
Congo - - - - - - -
Burundi 5 - - - 1 1 1 Irrigated, rainfed, temperature 
Sormalia 3 - 3 - - - - Rainfed, disease, irrigated, soils
 
H wanda - - 2 - - - Irrigated
 
Swaziland - - - - - -

South Africa - 1 - - 4 4 2 Irrigated, temperature 

Total 29 40 31 19 83 61 30 
1
'Re Ouesred as of 30 Mar 1984. 

Table 5. IRTP entries which have been named as varieties in the Sub-Saharan African countries. 

Year 

Country 	 Designation Origin Name given released 

Caminer oon 	 IR42 IRR I . 
IR46 IRRI IR46 1981
 

Glhana IR1820-210-2 IRRI Tamale 1 1978 
Ivory Coast Jaya India 

IR46 IRRI 
Liberia IR1416-131-5 IRRI Suakoko 12 1981 
Mali IR 1529-680-3 IRRI 

Jaya 	 India
 
Mauritania IR1561-228-3-3 IRRI IR1561 1981 
N ige IR 1529-680-3-2 IRRI IR1529 1979 
Nigeria IR30 IRRI IR30 1981
 

IR42 IRRI IR42 
 1981
 
IR46 IRRI IR46 
 1981
 

Senegal Jaya India 
Upper Volta IR 1529-680-3-2 IRRI IR1529 1979 

Vijaya India 
Kenya IR 1561-228-3-3 IRRI * 1981 
Tanzania 	 BG90-2 Sri Lanka 

Pinulot 330 Sri Lanka 
IET1444 India
 
ITA212* IITA
 
ITA233* IITA
 

available, -- to be confirmed, 
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entries are more fhe(luertly used as parents in crosses with the best locally
adapted Var( ti-,,. Over 5.000 tintlies have bees used as donors if) tile
hybridiation p(0(q1r is in IIni,'i( ounti es ard at IRRI for the iirrovement ot yield
,atid other I()0[omiiau(ro ni(- traits, or tor the imncorporat rii of tesistal/ce to 
Sl)( iitstIessCs j I l;tloCal var ietie.t1 >LJp', 

(iw\t I ,troilj(I ill l'i is.file lesultst oif 'ch Vlt 15 yield, observational, and 
SC etAitiMJ ptertorlran -ie trials are plublished arid diStribluted illa series of
preliminay arid tinal nursery reports. f hrouqhR this iltlftflldtiati, s+ourCes of truly
broa d adaptation and stress resistance can bhe elfiClently identified and used for 
turlher testing oras )arental sources. I he pLt)licatii on 1KJ/tj', A/iCa summarizes 
the nursery results obtained illSub-" har an African countries ona biennial basis. 

I ISI I N -iIf I , I ANI) S() ltI-RM1\h 
 I!R RICA
 

Fi(Jure I shows the distribution of research stations in the eastern and southern 
Ahi(arr countries where results of IkV . trials have been reported. An attempt is 
made to indicate the rice (]rowing micro-regiors in each country. Given the 
irnadequate iriforrnaition mvailable, s(,::Ie mistakes iii this map are possible. As a
 
Iesult of tihe Ikiowledge lair Ied thr ouigh this workshop,we hope that we will be
 
aIN( to better lefir t tire spatial distribution of rice production and rice research in
 
the region as a basis for tuture (aerative effort.
 

RiNc 
 re.a l ht,.sir rost Alric, i coutries work under difficult conditions. 
rrials tha alrplalrfd alter o rnrfot be aIried out or are lost due to urrcontrollable
 

:iic urstarnI(s. Reillrrhers it narly all eastlr ri and southern African countries
 
I ,s.ce I ticrted INIP Imr seies ( abk 4,).However, tile percentage of trials for
 
WIi( I dat I 1ik ha
Iit 
 ret))oIrted isIo, Thus. the picture of varietal response to
 
easter I cad sHNutlr i Ahifril(srrosvsteriiS
is incomplete. 

Irrigated rice
 
Expa sion of irrri
tated rice ariea is desired innearly all countries in the region.

Thus, varieldl trials 1)t irritited ecosystems have been those 
most frequently

requested by cooperators, )articularly the yield rrurseries for the different growth
duration (Jr Ol1')>.
 

Table 6 shtws tfir.
best-j ironing entries inthe yield nursery trials of rices for 
riediurrii d iurati i i(IRYI-A\ I condLJcted ill thre r(.qion dring the past3 yr. At Ahero,
Kenya. thermolt Mutstaridin eniv during the 1980 trial was IR8, which yielded
5.8 	t."ha. -he local chck in tfit trial. IR1561-228-3-3, yielded 3.7 t/ha.

At Gariihella., [-tltiotia, Ili(qlyields were obtairnc in the 1982 IRYN-M. -1wo lines
from India, Rtll,25.15.18.1-4. idR tll25-l5-2-2-'i, yielded between 7.7 and 8.0 
t/ha. InVozair llicirt ,, t1982 IRYHM was extensively tested. In the two tests at 
Chokwe. the two R 1l5 llines mentioned above were the best performers in both 
tests. Eiqht ouLt Of th toj) 10 lines ranked best in both planting dates at that site, 
suggesting good ret)eatability between the two trials. 

Varietal restponse at ,1(jrraluerIe was quite different fro-n that at Chokwe. In 
MarralL1r1 Wethie RP1125 lines were not ariong the top ten. RNR74802, BR-IRGA-40, 



and IR54 were most outstanding in mean yield over both trials. RNR74802 and 
RPII25-1526-2-2-3, both from India, had the hi hes(t mean yield over all sites in 
Mozambique. followed IVII31726-2-1.l51-28P 8. HG4(}-I a1id IR54. 

Data for the Ifitniaitioni'l Ri(, Yield H nsery-E,dIv (IYH- )trial t Alhero, 
Kenya and in ,M0oZamtbiqiW .it-I ,H.-iti illlnl~h 7 

l -- t'(i rh eI1''NVI •("\iv il'V ),w(-it(' fi ( ttd it ,h ,--isi (l 1Al)le 8). 
Yi-ll pule i l ft(ito[ t \11- Il iiil lr in l', iJi ) 1jfi )1 fhan that- , ilii(hi-
for thoIfol l ., l',111(1nil im l [(i n,: flit b n)/d il ,.l wf(ver, the 

vnv\ i1'I\ vnm 'Idl.tfdoonilyt91 (It t1f(ow(,[i wiiip,atcl to 105)(f or1W Iiili fL-early 
S0,. aiid 12() Ion Il-h (iediurii s"A. I li,vey ear ldt('1i - .aeof intel Ust to rnany
J)it; liriiii .Jthi htt m-fir ilityr einaiitain hiqh yield tpotential (Irtl iir lu,.15 to 4Ocd 

11ilii tfhnn iW [)IWv k'rit vn tie-, lie top live ,inking very early entries in rmean 
-,
vM 1K oss the five Nozanmique trials were TK/9, RPl899-1481-78-1. OR165-28
~I.'1
I. LI 4 it) 3-78-3; ard ClPR103-80-1-2, all originatir niat stations in India. 
Ih Interinatiolr alkice Observational Nursery includes 300400 entries of all 

illALi;itV fqroups (frown at two locations in Burundi in1978. Among the best 
periormlinl entries, the only variety that was outstanding at both locations was 
I)t Binqladesh (Table 9).,7 fronI 

Rainfed arid stress screening nurseries 
Cold tolerance varietal tests were requested by several countries indicating that 
rice piroduction at higher elevation may become important in a number of 
countries in the future. Data on cold tolerance screening have so far been reported 
only from the lAFCO [Mbarai rice farm in Tanzania (Table 9). Also, data from the 
Interntiional Upland Rice Observational Nursery of 1978 were reported from 
Zarnzixir, I anzania (Table 9). Considering disease and insect nurseries, data have 
bIx-en neported tor the International Rice Blast Nurseryat Zanzibar. Entries scoring 
zero tor BI infection arcshown in Table 9. 

At this time there are no strong self-sustaining rice-breeding programs in the 
eastern and southern African region. All of the countries except Malagasy have 
relatively small rice areas, making it quite difficult to justify support for a breeding 
program. Thus, for the torseeable future most national programs will be relying 
Upon the direct introduction of new materials as their Source of varietal release. 

How can a small program make optimum use of the available resources in the 
international rice testing network? Of first priority, I think, is the need to focus 
clearly and realistically on the constraints and potentials of the acqroecosystem 
int. which new varietal technology is to be introduced. A straight-forward 
observation of the characteristics of the physical, biological, and cultural 
environment in which rice is or will be grown should provide the basis for ranking 
the constraints or defects in present varieties that should be overcome to elevate 
farmn yields. 1 his information should be communicated to colleagues on the 
internationai level to establish the type of materials with the most promise for 
introduction. Also, awareness by the researcher of what environments in other 



Table 6. Best performing entries in the International Rice Yield Nursery-Medium (IRYN-M) at eastern and southern African sites. 

Year Site Entry 

1980 Ahero, Kenya IR8 

PAU 143-B-4-2-PR505 
RP825-24-7-1 
B3753-7-Pn-4-1 
RNR52147 
IR 13540-56-3-2-1 
BIET300 (RAU14-28-1-1) 
IR4568-86-1-3-2 
B2714C-Pn-1-107 
MR1 

1982 Gambella, RP1125-1548-1-4-3 
Ethiopia RP1 125-1426-2-2-3 

Cisadane 
IR17494-32-1 1-3-2 
IR15314-4.-2-3-3 
1R22082-1-2 
MR24 
PAU269-1-9-1-3 
Chianung sen yu 23 
IR 13540-56-3-2 1 

1982 Salamanga, EG400-1 
Mozambique RF1125-1526-2-2-3 

IR13540-56-3-2-1 
1R19670-263-3-2-2-1 

BRu 7-282-8 
RP1125-1548-1-4-3 
IR22032-41-2 
M5R24 
RP1082-24-1-1-1 
RNR29692 

1982 Chokwe, RPi 125-1526 2-2-3 
Mozambique RP1 125-1548-1-4-3 

BR40-300-2-1 
RNR74802 
BG4U0-1 
IR 19670-263-3-2-2-1 

YCeld Grand Cv LSD Eevatior, Crop Dae Soil 
by rank mean 2 (0.5) (m) season eeced PH Soil texture 
(t/ha) of trial 

M 

5.8 4.0 26.9 1.7 1153 8-30-80 5.5-6.4 clay (black 
5.4 cotton 0 
5.3 soils) 
4.9 
4.9 
4.7 -2 

4.5 
4,5 
4.4 
4.3 ; 
8.0 4.6 36.8 2.7 500 wet 6-18-82 6.4 silty loam 
7.7 
6.8 
6.7 
5.7 7 
5.7 
5.7 
5.3 
5.2 
5.2 2 

5.6 
4.6 

3.4 21.1 1.2 25 11-25-82 5.1 clay 
C, 

4.5 > 

4.5 
4.4 
4.4 
4.3 
4.3 
4.1 
3.9 
4.8 2.8 44.8 33 9-10-8? 6.1-7.0 clay 
4.7 
4.3 
4.3 
4.2 
3.5 



IR 13540-56-3-2-1 3.3
 
IR22032-4 1-2 3.2
 
Chianung sen yu 23 3.1
 
Taichung sen 10 2.5
 

Comments: Severe drought or.:urred during tillering, reproductive, and ripening stages. 

1982 Chokwe, RP1 125-1526-2-2-3 4.4 2.9 25.5 1.2 33 wet 12-4-82 6.1-7.0 clay
Mozambique 	 Chianung sen yu 23 4.0
 

BR-IRGA-409 
 3.9
 
BR51-282 8 
 3.6
 
RP1125-1548-1-4-3 
 3.6
 
RNR74802 
 3.5
 
Taichung sen 10 3.5
 
IR19670-263-3-2-2-1 3.4
 
1R22082-41-2 
 3.2 
IR13540-56-3-2-1 3.1
 

Comments: Severe drought occurred during all rice growth stages. 

7 

1982 Marraluene, BR-IRGA-409 3.3 2.3 41.7 15 11-23-82 5.5 clayMozambique RP1082-24-1-1-1 
 3.3
 
Taichung sen 10 3.2
 
BR51-282-8 3.1
 
I R 17494-32-1-1-3-2 3.0
 
KMP 41 3.0
 
RNR74802 
 3.0
 
BG400-1 
 2.7 
BG40-300-2-1 2.6 
IR54 2.5 

Comments: Severe drought occurred during tillering, reproductive, and ripening stages. 	 -Z> 
1982 Marraluene, RNR74802 

Mozambique 	 IR54 
IR13525-43-2-3-1-3-2 


BR-IRGA-409 
KMP 41 

IR17494-32-1-1-3-2 

Taichung sen 10 
IR19670-263-3-2-2-1 

BR51-282-8 
iR 13540-56-3-2-1 

6.7 3.0 42.2 2.1 15 9-3-82 5.5 clay 
5.3 
5.0 
4.9 
4.9 

4.7 
4.6 

4.4 
4.i 
4.1 

Comments: Severe drought occurred during tillering, reproductive, and ripening stages. 

7 



Table 7. Best performing entries in the International Rice Yield Nursery-Early (iRYN-E) at eastern and southern African sites. 

Year Site Entry 

1980 Ahero, Kenya IR9209-48-3-2 

IR 13429-196-1 
MTU34 19 
BR 169-1-1 
UPR251-101-2 
IR13427-40-2-3-3 
Kaohsiung 139 
IR50 
R 7-2-3-1 
TNAU 1756 

1982 Salamanga, UPR254-24-1 
Mozambique IR 13429-196-1 

RP1158-85-1 
UPR238-42-2-3-TCA1 
IR13429-109-2-2-1 (IR56) 
SKL9-31-7 
Chianung sen yu 30 
HPU734 

TNAU(AD) 103 
PK95-29-2-1-1-2 

1982 Chokwe, 
T Jng sen yu 285 
Ri,. 3-85-1 

Mozambique ADT30 
HPU734 
IR21015-80-3-3-1-2 
1R 13427-60-1-3-2-2 
Chianung sen yu 13 
Taichung sen yu 285 
UPR82-1-7 
UPR307-7-1-1 
IR36 

Yield 
by rank 
(t/ha) 

Grand 
mean 

rilof trial 

CV 
(% 
(tha9o0% 

LSD 
LSD 
(0.5) 

Elevation 
EmaSoil 

Wm 

Crop 

season 

Date 

seeded 

Soil 

pH 
texture 

6.2 

5.7 
5. " 

4.6 21.2 1.6 1153 4-9-80 5.5-6.4 clay (black 
cotton soil) 

: 
5.6 
5.5 
5.4 
5.4 
5.2 "7 
5.1 
5.0 
3.5 
3.3 

2.5 25.6 1.0 25 11-25-82 5.1 clay 

3.3 
3.2 
3.1 
3.1 
3.0 
2.9 

27 
2.8 
2.7 
2.7 
4.6 
3.3 

2.4 33.4 1.3 33 9-10-82 6.1-7.0 clay 

3.2 
3.2 
3.1 
2.9 
2.8 
2.8 
2.7 
2.6 

Comments: Drought at tillering to ripening stages. 



1982 Chokwe, 

Mozambique 
IR 13429-196-1 

IR 13427-60-1-3-2-2 
3.6 

3.4 

2.4 32.5 1.3 33 wet 124-82 6.1-7.0 clay 

1R21015-80-3-3-1-2 3.2 
TNAUiAD) 103 3.0 
Chianung sen yu 13 2.9 
HPU734 2.7 
JR 13240-82-2 3-2-3-1 2.7 
IR 13429-109-2-2-1 (IR56) 2.7 
RP1 140-27-3-2 2.7 
RP1158-85-1 2.7 
UPR254-24-1 2.7 

Comments: Severe drought intermittently occurred during tillering, reproductive, and ripening stages. 
1982 Marraluene, 

Mozambique 
IFR13420-82-2-3-2-3-1 
IR13429-109-2-2-1 (R5L 

1.9 
-.6 

3.5 36.2 - 15 3-9-82 5.5 clay 

Chianung sen yu 13 4.5 
HPU734 4.5 
1R21015-80-3-3-1-2 
Chianung sen yu 30 

4.4 
4.1 

0 
02 

CR155-5029-216 4.1 
I R 13427-60-1-3-2-2 4.1 
BR220-1-1 
UPR238-42-2-3-TCA1 

3.9 
"3.8 

IR36 3.8 

Comments: Severe droug:it conditions occurred intermittently during the tillering, reproductive, and ripening stages. > 
1982 Marraluene, 

Mozambique 
Lc;al check (Milyang 49) 
UPR238-42-2-3-TCA1 

4.3 
3.8 

2.2 31.7 1.1 11-23-82 5.5 clay 

IR13429-109-2-2-1 (R56) 3.7 
Chianung sen yu 30 3.6 
RP115S-85-1 2.8 
Taichung sen yu 85 2.8 
RP1140-27-3-2 2.7 
R 13427-60-1-3-2-2 2.5 

1R 13240-82-2-3-2-3-1 2.4 > 
1R 13429-199-1 2.3 
Tainung sen 12 2.3

Comments: Severe drought conditions occurred intermittently during the tillering, reproductive, and ripening stages. 49 



Table 8. Best performing entries in the International Rice Yield Nursery-Very Ear;, J RYN-VE) at eastern and southern African sites. 

Yield ild GrandGad CV LSD Elevation Crop Date Soil H2 
Site Entry b, rank mean 

PYear ) 051 (ml season seeded pi Soil texture M
 
t" al of trial pH
 

1980 Wanguru, IR 19746-28-2-2 5.4 3.7 9.3 0.6 1159 9-22-80 6.u clay
Kenya RNR7306 4.8 

-.
IR 19743-25-2-2 4.5 

IR 10179-2-3-1 4.3
 
IR19762-2-3-3 
 4.0 
8G367-7 3.8 
BKNBR75091-CNT-83- 3.8

RST-40-1-3 
2 

IR9708-51-1-1 3.8 r 
BKN LR75091 -CNT-B3- 3.7 ' 

2
 
RST-40-2-2 

BKNLR75091-CNT-83- 3.7 
RST-48-2-2
1982 Marraluene, IR50 6.1 4.2 26.2 1.8 15 9-3-82 5.5 clayMozambique R P1899-1481-78-1 5.9 

UPR103-80-1-2 5.8
 
TKM9 
 5.7
BG367-7 5.3 

22IR 19743-25-2-2-3-1 5.3 
RP1674-4038-78-3 5.2
 
OR 165-28-14 
 4.9 
I R 15429-268-1-2-1 4.8 

Comments: Severe drought occurred during tillering, reproductive, and ripening stages. 
1982 Marraluene, TKM9 2.9 1.8 21.7 0.6 15 11-23-82 5.5 clay

Mozambique UPR 103-80-1-2 2.9
 
OR 165-28-14 
 2.5 
RP1674-4038-78-3 2.4 
1R 19743-25-2-2-3-1 2.3
 
RAU4045-2A 
 2.1 
RP1899-1481-78-1 2.1 



C039 2.0 
Zhu xi-26 2.0 

Comments: Severe drought occurred during tillering, reproductive, and ripening stages.
1982 Chokwe, IR 15429-268-1-2-1 4.9 3.2 27.3 1.4 33 

Mozambique TKM9 4.8 

IR19774-23-2-2-1-3 4.2 
1R 19735-5-2-3-2-1 4.1 
OR 165-28-14 3.8 
RP1674-4038-78-3 3.8 
RP1899-1481-78-1 3.8 
Kaohsiung s( n yu 252 3.7 
BG367-7 3.4 
1R 19791-12-1-2-2-2 3.4 

Comments: Severe drought occurred during tillering, reproductive, and ripening stages.
1982 Chokwe, 

Mozambique 

Comments: 
1982 Salamanga, 

Mozambique 

RP1899-1481-78-1 

Kaohsiung sen yu 252 
0R165-28-14 

RP1674-4033-78-3 
RAU4045-2A 
UPR 103-80-1-2 

TKM9 
PY2 
C039 

DR92 

Severe drough, 

4.8 3.0 29.5 1.4 33 
4.2 
4.1 

3.9 
3.8 
3.8 

3.6 
3.5 
3.4 

3.4 

occurred during tillering, reproductive, and ripening stages. 
Local check (RPKN-2) 
OR165-28-14 

TKN19 

Kaohsiung sen yu 252 
BG367-7 
OR63-252 
IR 19735-5--2--2-1 

IR19791-12 1-2-2-2 
PY2 
UPR 103-80-1 -2 

4.3 2.3 33.2 1.2 25 
3.3 

3.3 

3.2 
3.0 
3.0 
2.9 

2.8 
2.8 
2.8 

9-10-82 6.1-7.0 clay (fine
 
alluvial)
 

wet 124-82 6.1-7.0 clay > 
-1 

2 

11-25-82 5.1 clay > 
2 

7 
2 
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Table 9. Best performing entries in I RTP observational nurseries and screening sets reported
from eastern and southern African countries. 

International Rice Observational Nursery (IRON) - 1978 
Mosso Burun-i 

Elevation (ni): 1200 D ,teseeded: Nov. 27, 1978 
Weather co cliiovl: fdVo J'jIt! Fertilzer: NPK 
Best 	perforiing entries:
 

8R7 
 S39F-254 
BFR51-26-1. MR22 
Mala/J 11 754830 
4440 Sel. r10 RP919-24-7-1 
B2362C, 15-SI-8-2 IR4427-58-5.2 

Mugerero, Burudji 
Elevation (n): 780 Date seeded: Oct. 31, 1978 
Weather conlitions: favorable Fertilizer: NPK 

Best 	performing entries:
 
BR7 
 CR1016 
Local check (6044) Kaohsiung 139 
CR199-1 IET5122 
IR2797-125-3-2-2-2 IR2797-105-2-2.3 
IR4227-240-3-2 IR36 
B541B-PN-58-5-3-1 IR1820-52.24-1 
IR4432-52-6-4 Local check (C18)
CR1002 Taichung sen yu 285
 
CR 1009
 

International Rice Cold Tolerance Nursery (IRCTN) 
 - 1981 
NAFCO, Mbarali Rice Farm, Tanzania 

Elevation (m): 1050 Date seeded: Sept. 7, 1981
 
Weather conditions: 
 favorable Fertilizer: P
 
Min. temp: 10'C (vegetative stage)
 
Max temp: 31'C (reproductive stage)
 

Best 	performing entries:
 
K143-1-2 
 IR3941-8.1-PLP1B 
K31-163-3 Khudwani) IR9202-36-3-2 
HPU-129 IR9747-23-3.2 
IR15924-265-3 K443-105
 
IR 19746-26-2-3
 

International Upland Rice Ouservational 
Nursery (HURON) - 1978 
Zanzibar, Tanzania 

Elevation (m): 30 Season: Vuli Date seeded: August 30, 1978 
Wcather conditions: Vuli Fertilizer: NPK 

Best 	performing entries:
 
Kinandarig Patong 
 IR5409-1 
IR9690-1-1-1-7 1R2061-522-6-9 
SMN74-170-39.1 844B-50-2-2-5.1-1 
Pinkot 330 IRAT1O5 
AG- 10.37 Seratus Malam 
1RAT 110 Azucena 
KN361-1-8-6 B733C-673-2 
IR3880-13 IET2775 
IR5179-2 IR 1695.PP33-151-873 
B57C-MD.10-2 IR 1S09-1-3.3 

Continued on opposite page 
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Table 9 continued 

International Rice Blast Nursery (IRBN)-- 1982
 
Zanzibar Tanzani,.


Elevation (m): 30 Season: Vuli Date seeded: August 27, 1982Weather con(fOions: fvo-",, er' P- .,?.r: 


Best performing entries 
Tetep ITA1 16
5719 ITA118
 
Akishino Mochi ITA132 
RAT 119 ITA142 

IRAT 123 ITA175 

countries may be ecologically homologous to his own may be extremely useful inbuilding the bridges for efficient exchange of genetic material on an intercountry
basis. 

Second, a national testing program with continuitv needs to be established.Caret ii testinj of introduced arnd local materials is o continuous process. An
Illlf)ottal 
 (2elernlent in this work isto give serious atterition to testing the materials
under realistic conditions. his is most critical for rainled rice. If the targetlnvironnwllt is rainfed with frCuent problems of Clronght 01 other stresses,
W.til
tland(er O)tiIImvn irrigation nmnage-lent nay have little applicability in the 
optiniurm fruiie of variety for tarn er adoption.

At the international level, our continual challHnge is how to mak, jermplasmc hat e n lore efficient, given that lice ecosysteml diversity froni con1try tocou11l try is very greal. The identification of superior genotypes for each ecosystemis (In efforit requiring large numbers of materials. The numbers ae so great, in fact,that we must learn how to target them better on the basis of specific environments. 
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VARIETAL IMPROVEMENT
 
RESEARCH IN RICE FOR AFRICA
 

K.ALLURI 

INTRODUCTION 

Rice is indigenous to Africa. The African continent is the place of origin for 6 of the 
20 identified species ofthe genus Ory/a, and African landraces of Asian rice have 
evolved there. The natural selection pressures of the African environment on 
Asian rices have resulted in distinctly different cultivars from those grown in Asia. 
Ithe predominant species under cultivation in Africa is Ortjy, saita, an Asian 
species that has been rapidly replacing the African ()ryla qlah'riima. There are 
als differences in the species of insects arid pathogens that affect rice in Africa 
and Asia. 

-1The imx)rtance of rice in Africa is not reflected by the area covered (about 3.5 ',
of world rice area) or by production (about 2.2% of global rice production). Its 
inipodtancu to Africans is shown by the fact that rice imports to Africa have been 
increasing (6) in most countries. Inthe eastern and southern regionis of Africa, the 
111ajor riCe-producing countries are Malagasy Republic (about 2.3 million t),
I auzania and Zaire (about 0.2 million t) (5), while Malawi, Kenya, Mozambique, 
and Uganda annually produce 10 000-20 000 t. 

T he average farm grain yields in the region are low (about 1.0 t ha), but in some 
irrigated rice projects high yields of 8.10 t/ha have been recorded. 

1 he important rice ecologies in the region are irrigated, rainfed shallow swamps 
(hydromorphs or darnbos). and to some extent, rainfed upIland.

Dambos are prevalent in Malawi, Zambia, and neighboring countries. This 
ecology has been characterized as extremely variable (A. J. Prior, personal 
communication). Fhey are low-lying flat to saucer-shaped depressions usually
with grassland vugetation, where water drains from the adjacent uplands to 
varying depths. Rice, cultivation is often linited to the lands with shallow water 
depths. hre isuistially a drdinage way luadingt to a river, The soil types vary from 
black (:lay to sandy,,. I)arubos are termed/adanrs in Nigeria arid t ,i.s in Sierra 
Leone. 

IITA research'r s stek solutions for important African problems in upland,
hydromorphic, irrigated, and shallow-swamp rice ecologies, through varietal 
improvement. I FA actively collaborates with international centers, such as IRRI 

1i 111,l', t hr. HIe, l m tlorI I uicol rIn ',1, IVt 'l Itlruhr Irt)widi Acjrwultur. ( I t!1I nA), lmd c Oyo Srdte, 
Nigerm
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which has a worldwide mandate for rice research, regional institutes, such as 
WARDA and IRAT, and various national rice programs. This paper presents the 
research focus on the varietal improvement in rice at IRRI and IITA that could 
benefit the region. 

Research process 
The strategy for ncrTasin rice pioductioI is to ameliorate production constraints 
mainly throult gehlt ic Ii provemert at both IRk and IlTA. During the last 
decade, IRRI has systematized its co-ordinated rice iriprov1me It program into a 
multidis ip)1inaIy approach (:alled the Genetic -valuation and (Jtilizatioii (GEU) 
Program (12). 1his ipproa ch has enabled IRRI to stay a head of potential problems 
by developinal instt land disease-resistant varieties (16). 

The str nlt! y at II-A is sinilfar though the em)hasis has been particularly on 
upland rice bc'aJust the production problems specific to Africa are more serious 
in upland than in lowland rice. In the past, varietal improvenent for high yield 
potential and better grain quality received more emphasis than resistance/ 
tolerance to insects and diseases. However, increased imporlance of 1l, RYPV, 
and ShB diseases, and insects such as SBs, including Diop,, and GA in recent 
years, have made it necessary to concentrate on multiple resistance to diseases 
and insects. The major approaches for testing have been multilocational 
screening and evaluation in "hot spots" and controlled stress screening in the 
greenhouses and fields. 

The multilocational research process has been organized through the IRTP and 
the African Rice Program, the details of which are presented in Alluri (this 
workshop). 

Genetic resources 
Mort than 60 000 cultivars including about 4000 accessions from Africa have 
been registered in the germplasrn bank at IRRI ( 16). The gene bank of the IrrAs 
Genetic Resources Unit has about 1500 accessions of African rice and 4500 of 
Asian rice (II). The germplasrn collections are conserved, evaluated, and 
characterized, and the data is computerized at IRRI and IITA to benefit various rice 
programs. 

Several important traits, such as tolerance/resistance to various stresses, 
aromatic types, and semi-dwarfs, have been observed among the germpiasm 
collections (4, 9. 0,11,15, 16). Some African rices have been observed to have high 
levels of resistance to drought (8), 1l and RYMV (II) and also Asian green 
leafhopper (25). Breeding programs of IRRI, IITA, and several national programs 
are benefitting from these genetic resouLrces. 

Breeding objectives and approaches 
Breeding objectives vary with the ecology and the prevailing production 
constraints. However, the goal of any breeder is always to develop superior
varieties for farmers. For success in a breeding program, it is necessary to clearly 
define the research goals, priorities, and activities and to execute these on a 
multidisciplinary basis. 

http:RICE1/PF_)Vt.MLI.NF
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Grain yield and plant type 
A major objective for rice improvement is to obtain high yield potential coupled 
with stable yields. The deficiency of tall leafy traditional plant types is essentially 
lodging susceptibilitythat makes them respond poorly to improved management. 

The semidwarf (IR8) plant type developed at IRRI by utilizing the Dee-geo-woo
gen dwarfing gene has been generally accepted as the ideotype for irrigated rice. 
/\ost plant breeding programs for irrigated rice have been utilizing the Dee-geo
woo-gen gene to develop semidwarfs; several superior cultivars for irrigated 
cond:lions have resulted (Table I). 

Observations at IITA indicate that in tle absence of sijnificant water stress, the 
high-yielding iirigated rices do well in hydrornorphic conditions. However, under 
flKluctuatilg water regines, where weed and Inutrient (particularly N) management 
PS(lifil ediate-statu red cultivrs of IN-5 plant type were found to perform cut, iuterI 
better. F"lvarietal adaptation to deep water areas entirely different traits are 
needed. 

l1[A took III) theW ch'llnje to ilpiove the pllaft type for upland rice and thereby 
increaset tI,(inagenient-res)orlsiver of the (_ultivars bv an imaginativer (2 
hbridization prograrti and by irradiation of the well-adapted tall varieties. 

Ie(Chnignes for selection of shol-statUreCd plignts with thick roots at the seedling
i;tagel have' beet developed in suppoul of this breedinlg strategqy (lI).1he products of: 

this breeding program are of short to i termediate stature (Table 2). We believe 
that it should be possible to develop short-statured uf)lald typ)es havilig moderate 

unIbers of panicles (150-200 panicles/r'v), thicker ioots. droopy lower leaves, 
erect upper leave-s, and well-exserted panicles with good grain fillin g (I). The 
major _,mphasis at IITA in upland breeding is to incorporate the deep, thick root 
systen, of the adapted landraces. Yhe benefits of such short types are initially 
being directed to the humid zone with the prospect of extending it to sub-humid 
tropical Africa. 

Table 1. Promising irrigated lowland rice selections developed/ 
evaluated at IITA. 

Grain Grain 
Selection Maturity Height length chalkiness 

(d) (crn) (1-7) (0-9)
 

ITA123 124 100 3 1 
ITA212 128 106 5 3 
ITA222 127 97 5 3 
ITA230 123 110 3 2 
ITA232 123 113 3 3 
ITA249 137 121 3 1 
TOX725-1-8-201-1 125 101 3 1 
IR13240-82-2.3-2-3-1 114 85 5 1 
1R 19670-263-3-2-2-1 127 107 3 5 
IR21015-80-3-3-1-2 114 106 3 0 
IR4422-98-3-6-1 137 113 3 1 
IR42 135 122 5 1 
IR46 127 115 3 0 
IR54 125 113 3 0 
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Table 2. Performance of selected IITA upland rice lines. 

Grain Grain 
Yield Maturity li ilht length chalkiness 

Line (t/ha) (C) (cml (1-7) (0-9) 

ITA235 3.0 121 115 3 2 
ITA135 2.3 118 127 3 1 
ITA257 2.7 104 89 3 1 
ITA128 3.2 125 136 3 1 
rOX936-8-4-2-1 3.2 127 96 3 5 
TOX1768-3-1-1 2.9 120 115 3 1 
TOX1871-19-1 2.8 125 113 3 5 

Breeding for drought resistance 
Evaluation of rice cultivars in the uplands has demonstrated the importance of 
selecting for drought resistance. Amon9 ite phenotypic traits of the cereals, rice 
root depth and thickness seem to be strikingly different from the drought-resistant 
species such as sorghum. The value of a thick deep root system for drought 
resistance in ric(, has bun non-controversial (2, 24, 27) and the results are 
encouraging(iFi. I). 

Aeroponic cultue stUdie's at IRRI (16) confirmed that among the root 
characteristi(s studied, rou_)t cliImeter appeared to be the least affected by 
environment. foet let wIth wa highly aud positively correlated with root diameter. 
The studies.; con firn 0tour obscrvitiou that most varieties with deep root systems 
generally have thick roots, and these characteristics could be useful criteria in 
selectin lhor adroug1ht rsistaicu. empihasizing drought avoidance program. 
Selection fot eadirly itlatlrity to esc(ape drought is anothei approach for the areas 
with .ni ilnodal irainfaill pattein. (ther screening technigues, both at IRRI and 
IITA, are base_ d on dry ind friinV S.-eason field screnirg and evaluation. 

At IRRI, the 198.3 dtoughlt screenino ldifferent cultivars at reproductive stage, 
using a line-source sprinkler systeni tollowed by whole-plot sprinkler irrigation 
system, indicated thlt the best data to take for drought screening at reproductive 
stage are grain yields of both stressed and non-stressed environments (16). Also at 
IRRI, field scle(t linq of q('rlnpl.,isit and breeding lines indicated that a large 
percentagc of -IOX lines from IITA weic drought resistant (16). 

Tolerance to acerse soils 
At IRRI (16). rrthaOLIse iR (-Olncrete bed techiiclues for mass screening have 
been devtelopexd Ild art beinq used satisfactorily for various adverse soil 
problems, such as salinity, alkalinity, acid sulfate soils, fe and boron toxicity, and 
Zn and P delicie.ncies. Ihese studies enable researchers to identify sources of 
resistance to a specific problem: consequently, these sources could be used in 
breeding prorcanms. 

Emphasis on screening work at lIlA to date is on field screening in Situ for 
Fe-toxicity problems in acid lowlands and Al toxicity coupled with P deficiency in 
acid uplands. Inthe humid tropics, where upland rice s not stressed by drought, it 
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1. Performanceof TOx935-8-B(Selected from Variety moon yield 
thick, deep roots and short stature at seedling 3500 -- -
stage) inmultilocatonal trials, Nigeria, 1983. a/ 
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suffers from other problems, including soil acidity and intense leaching of 
nutrients in sandy textured soils of low base exchange status; these problems 
culminate in low inherent soil fertility and low productivity. IITA's Onne station is 
representative of the above problems. An analytical field-screening technique for 
acid tolerance has bet'l dCveloped at Onne by judicious ferfilizer managet nignt. 
Ac-id (io )ppliedc lime or P with a pl-I range of 3.8 to 4.0) and control (applied 0.5 t 
(lolomite line.,'Ia and 60 kg P/ha with a pIt range of 4.6 to 1.8) sti) ti eatlnients 
have been (leveloped covering I ha for field screening of lice cultivars. Yields, 
panicle number, and general vigor tended to be lower and the flowering delayed in 
the acid strips. Improved cultivars (Table 3)have been developed utilizing such 
techniI lieS. 

Screening for Fe-toxicity tolerance at IITA is also based on field screening done 
in "hot spots" at Bende (Nigeria) and Suakoo (Liberia). These areas are being 
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Table 3. Grain yield and agronomic characteristics of vari.4ties found promising in acid upland
soils screening, Onne, 1983. 

Grain yield DiseaseC 
Variety/line (t/ha) IIlaint to Plantb -

I l ! t l yowering vigor Leaf Necl Grain Sheath
Control Aciui I rnblast blast discolo- blight

plot" ration 

TOX 1753-1-24 4.3 3.7 111 80 1 3 31 -

TOX 954-203-2-101 3.8 3.0 
 105 90 1 31 -
TOX 1012-12-2-1 3.6 3.7 110 95 

3 
1 1 3


ITA 117 3.0 2.8 115 85 1 1 
-
1 1 

5
3
ITA 235 2.4 2.3 130 85 3 2
3 1 2LAC 23 (check) 2.1 1581.9 104 1 0 11 3IR 8192-166-2-2 3 3.3 2.7 92 112 5 2 2 5 -
UPLR 1-5 
 3.1 2.7 109 116 4 13 2 -

CIlot treated on a scalewith lime. bBased or 1-9. Score of 1 indicates very vigorous and 9 veryweak lants. cBased on a scale of 0-9. Score ot 0 m ns no incidence and 9 very susceptible 
reactions. 

monitored constantly for fluctuations in the concentration of Fe in the inter-flow
'ater to confidently rate varietal performance. From such an approach, superior

ctlItivars have been identified (Table 4). Initial attempts to simulate Fe toxicity in 
pots have been encouraging, and this technique will be refined in the future 
(A. 0. Abifarin, personal communication). 

Low temperature tolerance 
IRRI conducts screening for tolerance to low air and water temperatures in Korea,
Nepal, India, and at IRRI, Philippines. The segregating populations are multiplied
through the Rapid Generation Advance technique and the bulk populations and
fixed lines are screened at test sites. The superior selections enter tht, Iltelnational 
Rice Cold Tolerance f'ursery (IRCTN) and are available for international testing. 

Table 4. Performance of selected ITA lines on Fe-toxic soils at andBenlde tinder non-stress 
conditions at Ibadan, Nigeria. 

Plant Growth BeInde, 1983 Grain ynlds at Ibadan (t/ha)

CL tVA) 
 heiht draton Tolrance,) Yield 1983 1982 1981 Average 

score 
It/ha) 

Tolerat.. 
ITA245 125 140 2.8 2.4 4.0 4.8 4.4 4.4ITA239 135 145 3.0 2.8 4.7 6.2 4.1 5.0
ITA247 140 150 3.8 1.9 4.5 5.1 4.9 4.9
Suakoko 8 (check) 150 145 2.5 2.6 4.3 . .. . 

Susceptible 
ITA123 110 120 5.2 0.2 3.7 5.2 4.8 4.6
ITA121 110 125 5.3 0.6 3.8 5.3 4.7 4.6
'TA 212 110 130 5.5 0.5 4.4 6.4 5.1
IR26 (check) 95 120 5.8 0.1 

5.3 
3.5 -  -

"Mean of the scores taken at 30, 60, and 75 DT. Score 1 indicates tolerance and 9 susceptibility, 
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The low-temperature problem in Africa is due to differences in altitude and 
latitude causing seasonal vai ration. However, at present. most rice in eastern and 
southern Africa is grown at altitudes lower than 1000 in, only occasionally up to 
1500 m above sea level. Considerable potential seems to exist in the regions where 
altitudes are higher than 1000 ni. 

In the present rice-growing areas, low tempXratures (less than 15 C) can usually 
be avoided by adjusting the Plantir Iq time where iasingle crop of rice is grown. The 
proble i, however, ,-serious for delayed HuInjttinq and for dry-season irrigated rice. 

Most research in Africa is lin ited to varietal screening with little or no emphasis 
on breeding for low-ten lderat] rc tolerance. Intensivt research on varietal 
improverer it for low te l iet r was initiated by the Hational Cereals -esearch 
a rd Lxt(en1 'or Project st ppo il ed by IITIA ,is a Ca rn e roo n nrational Preoran activityhe problems
3 yr o. SorW sLu)rior (:ultivirs hayw becen identified (Table 5). 

associa.ted with low ten r[)ert tires in (Xrnneroo include delayed growth duratioi 
and spikelet ster ility ,rncd the disuases 13 rid sheath rot. There is a need for more 

isfuard to devt'It wrieties tolerant to low temperature for altitudes of about 
1,501) in dlld a(ove. 

Grain quality 
(Irain quality requirements vary considerably in the region. For example, long 
slender translucent grain types for export are preferred in Malawi (21), red grain 
rice in Malagasy (26), long grain types such as Afaa Hwanza, Kihogo (22) and 
Supa India in Tanzania. There is a need to understand the local preferences more 
clearly to appropriately tune breeding objectives. In Malawi (Mr. Maarbwe, 
personal communication) the program will promote high-yielding cultivars that 
are not superior to Blue Bonnet in grain quality since the demands from the 
importing countries have been relaxed. 

Research on grain quality at IRRI (17, 18, 20) has resulted in improving the 
various rice quality tests. The various components (storage, rnilling, marketing, 
cooking, eating and nutritive quality) of grain are being determined at IRRI and 
also initia~ed at 11TA (18, 20). 

Disease and insect resistance 
Breeding for resistance to diseases and irsects is given high priority at both IRRI 
and I[VA. As one would expect, a greater proportion of African rices arid African 

Table 5. Performance of sorne cold tolerant genotypes at Ndop plain under irrigated conditions, 
1983. 

Yield I6,i(11t Days to Leal Sheath GrainGen-otype(k h ) 50'r, last rot discoloration 
flowel inq (0-9) (0-9) (0-9) 

B2161-C-MR-57-1-3-1 6380 105 110 1 3 3 
IR7187.33-2.3 5890 98 103 3 3 1 
B29838-SR-51-1-2.1 5880 96 109 3 3 3 
IR2061-522-6-9 4820 91 110 1 3 3 
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land races of () ,suttijahave been found to be resistantinsects (3) and di.se as(s (7, 8, 9, 10, 1), 
to African specific

but there 1re exceptions (25). IRRI hasmade pro ess ii developinJ varieties for Asia thtat are resistant to many insectsand dis as es(1.3,14, 15, 19).S.o. ic tlillj studLct-; at IIIA (3, 8. 9, 10, I.) haV identified dlonrs adIlresistant ( 11tivirs lor [31, RNY15, 	 superiorand rIlume discoloration distases and stalk-eyedfly, Afoci(, " s ind GM. (]entis for iesistance 
beil fl 	

to various Africai diseases areiiuoorited into high-yield materials ai I(TA. 

Collaborative researchAt pf esent, production problems and the potential th;eats that are likely to developun der intensive and/or extensive rice cultivation need to be addressed collectivelyby the varietal improvement programs involved in te region.A collaborative approach has proven to be rewarding elsewhere to monitor andcontrol various pests and diseases efficiently. This approach needs to beconsidered in this Workshop for Africa because there is much that could begained in rice improvement from national and international institute research. 
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POTENTIAL RICE VARIETIES
 
FOR EAST AFRICA
 

B. B. SHAHI 

INTRODUCTION 

Of 15 countries in the East African region, 2 are major rice producers, and only 
Malagasy uses rice as a staple food: in the other countries rice ranks third to fifth in 
production when compared with cereafl (rfor s. Although the area urnder rice is 
snmll in theect(outitries, (ltalitv ric- is (.( l)o corsumption or expolt. In Kenya, 
'I Ilire ar i ot It -tottl 8000 1 id1 uJl tIK sriiti it Sir dano varieties,. i Malawi. 
iiSOttis t llv lnchorli t()i I to, i\)rl[I:I,.h fJot.i dillJ iya 1dM-ho9 is 

M tI IItIl)tt I. ! II 
,I t(ota;l )I fhJ(tlI( i 6 H0()(1) . ad I II dt d(Ja \ti' ldtel f r()ItIfl (0")t hI. II ther 

gIrow! Itort tilk ( ( t r Iiar l f zat,I!/ ( oIti)Lindo.a t 2<9 600 1i1,iwith 
-


<(( III Iw l"'ttot ,ii fesittl tH t itli 11,1i ttilwit I (OIIt<Iti tot ttI Il t(ttfX I,i) t l 
ill h(llt '{illttjiI(;,ich t. I ()[ ll [-:th io lp i i-, o)lw (O)tIll ft hitIId ()tS'd ( fll i. l l' I:,( 

test oi ws, 1 It, iI 0)1 'I ( dtt tt )( ilt (0 IFdh(iI ii la Ft t Oti sttueLtly
,lI)LJIlld H) Iflilli ) tild ( ()illd (A lICt Hr'id(-l Ii(:(t. I I::Afi i df~lTO' (1' I n~t, 

it is- H, F! ilii at( 1itt .1) Fttilliol hli illd is; stalple food with Illi(:is I[< t 5(copic 
seettds. v I ().-') I \tld. ft this Couflri~ltl get lifipkhist 1,i Il it-, to he 
-tl-stltiti(ili ili t( ,il) t()(]tti(tit).. s)itt (Ith f S flOhAVe tO I1 introd t. tI, dl in 
(ill ti tti (IIt ( ( ', ()tf ft tett dlted ((ut1 5!replact(ld with riWO. 

All ()t i st,,I tli, il tt ili{! oX(× )t Mlkwi, IdV( d toOd d i (it, ,iild a
lugf< .st~t (t lt)rtti(Jtt I ttie\ is'ht) u/(.l spetl Ott fOoJt itihl)orls, Ii [anr~zauia aluic. 

th, i i ttiMI(' 1T1itt 1'I toutild -10( 000 t yr dut to incr a-,e in incorte and 
I)tIl)ti i ti( itIltas ts. ur .<-r idrrtei,. pi ice of rice also ,an(es f-omi l co t(:t hi 
(S'(0.5 to (IS$2.5, kg in thesu ( ()illitrits. ( d[JSC fin c (:()rsu ption ill many of 
theset countries is increasing, th're is a good Olp:rIfIuinity To introduce better 
var ties and a cotiplete technology package. 

M 1 \(tiA'-, F,I'(I- IkI 

In this reg ion, Malagasy Republic, a major rice producing country, until 1970 
exported rice, but now it imports around 300 000 t/yr. The total area is around 
I .3 million ha with an average yield of 1.7 t/ha, and with consumption about 150 
kg/person, an ong the highest in the world. 
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Varietal requirements 
In Tables I and 2,an attempt has b(en made to outline the growing environments 
in different groups. Varietal adjustment will have to be made according to growing
conditions and environment reguiren icts Three varietal rroups are pre
dominant accordingt to water awilability. 

For production increase in Yoalagasy, several areas can he developed in the 
near future. liescri tions and const lairits for each area are as iollows: 

0 Central High lands is ) 300 000 ha areal in rice in valleys at 1200-1500 m 
elevationI, where( th rv~rr je linin IrTI tenipe)ratre is not mo(e than 17-C. 
lit, contrlaints on this vla have,heteri low frtilizer use and lack of high-yield, 

is Iwithsri-oi ratiori va11ic (:old toleane, at seedling stlgle. 
* he Lake Alaotr a a lih-1 thoit 9)0000 ha at an ele vation of 800 n with cooltermlperatirels arid a lac o\1)watei whficht preven~ts double,croppiim. Here the 

seedbed is sown in Septenber-October, seeCdlilljs are tansplainted inDecemb~ter ,JarLtar-y, ad. harv'esting is clone inApril-/Nay. H'inety lfercent of the 
area is under the local selection, Rakalioka 34, a javanica type with I 80-d 
diration. Constraints in this area include lab~or shorlage for land pireparation,
transplmnting, and weed control; little or no fertilizer use; soil nutrient 
imbalances: and lack of shor--duratiori improved varieties. 

Table 1. Varietal requirements for Malagasy Republic. 

Cold toleiance 1300-1700 in 

I rrigated (Sep-Apr) 
Cool areas 1000-1300 m 

(May-Oct-Jan-Fe)) 

Malagasy Rainfed Cool 1000-1300 rn rainy season 

(Sep-Apr) 
Upland No cold tolerance 

800-1200 rn 
Sep-Apr 
Hot season 

Table 2, Varietal requirement for East African conditions. 

Cold tolerant irrigated (800-2000 m) 

Ethiopia 	 Cold tolerant railuled (800-2000 m)
Lowland itrigated iain CiOp (100 m-500 m) 
Cold tolerant lowland irrigated winter crop 

Kenya 	 Irrigated lowland nmain crop
Irrigated owl and cold tolerant second crop 

Irrigated lowland main crop 
Tanzania Irrigated lowland cold tblerant 2nd crop 

Irrigated or rainfed cold tolerant anove 800 m 

Malawi 	 Irrigated lowland (Blue Bornnet-50 type)
Irrigated lowland 2nd crop cold and heat tolerant 
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* The Northwest and West Coast areas including the Country's only double
cropped rice land, 7000 ha in Bezaha, have 3-5 mo rainfall. Consthaints on 
these areas include lack of high-yield short-duration cultivars; poor main
tenance of irrigation system; salinity, alkalinity problem in most of the 
tMarovoay area; lack ()ffertilizer and production inputs; and poor transport and 
marketingl iniistimi ture. 

Research on varieties 
Mostly troditiofal v,:aitetS arc grown in Madagascar. These include indica and 
jaVrlica irti ItI(hded t different ecosystems by immigrants several centuries 
ago. Sirfw rt-ifii,not new to this country, a variety of ecotypes are available for 
St rOf] al,ftt i hrt)(Itnot fon production. Local selections arid cross-bred varieties 
of ,M i.OVary Lava Marove)ay-47, Ali-combo, Tsipala-A, Rojofotsy-1235.ka -3-. 
inf-hrla~a-28, anid Vary Vato 462 for wetland rainfed and irrigated conditions. 
Iina 329 and RS-25T are for dryland conditions in the northwest. The other 

corrii-fofly grown introductions, Chainai-8, IR8,IR20, THI, and Taichung line 137. 
io.1,38, and IR45 are of recent introduction. Since Malagasy's environment is 

complex and local varieties are 4-9 mo duration in some situations 3-mo-old 
see:dlings are transplanted. 

Ihe possibility of yield improvement is great in Malagasy by means of breeding 
and by the introduction of varieties to different areas from IRRI, Taiwan, Indonesia, 
Japan, Nepal, etc. The target areas may require varieties with cold tolerance, 
salinity and/or alkalinity tolerance, resistance to BI arid other diseases, short 
stature, and short duration. Many of these entries are available from IRTP at IRRI. 
Table 3 shows some potential varieties for the eastern Africa region. 

KI NYA 

The annual rainfall of Kenya is about 740 rnri'yr in only a seventh of the country, 
which is low rainfall for rainfed rice. The total area of rice is around 8000 ha, mostly 
grown in Mwea, Ahero, West Kano, arid Buriyala irrigation schemes. Basmati arid 
Sindano are two varieties that predominate. With irrigation water available and 
proper adjustmenft of varieties, a second crop with cold tolerance at seedliig stage
would be most desirable. Introduced improved lines should be evaluated for tie 
following traits: strong seedling cold tolerance, early maturity, high yield, short 
stature. resistance: to the prevalent pests and disease, responsiveness to high 
fertility conditions arid good eating quality. Varieties should be tested during 
the DS. 

Tanzania's temperature, climate, and rainfall are favorable for rice cultivation in 
certain areas .Two crops of rice can easily be grown in some locations. In the 
future the hectarage in rice could be increased considerably. Emphasis should be 
given to improved management and screening suitable genotypes.Average yield 
is very low, but it can easily be raised to 2 t/ha with ordinary management. With a 
supply of inputs, credit, suitable varieties, and marketing facilities, the yield of 
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Table 3. Potentia! varieties for East African region. 

Country Group Varieties 

Kenya A IR19728-6, IR19728-9, IR19743, 
IR19746, IR22105, 1R22107-113, 
IR20107-120, IR13429, IR22107-41, 
0125840, and IR25898 

B Uasmati 370, 01rrrais , ib iati-C-662, 
Karnal-Basniati, Mahsnri 

Tanzania A Lines included in Group A as in Kenya 

B Line 1126, IR28, IR30, IR32, 1-34, 
IR36, IR38, IR40, I142, IR43,1146, 
IR50, IR52, IR54, F156, I058, and IR60 
need to examre cawfuiy 

C CH-988, China 1039, K 143, Shumni, 
Tatsumi-moch;, 1R9758K2, I1120656B, 
IR15429, IR9224 K I, Harke, 1R1552 

Malawi A Group A as in Kenya d(Iriin; dry steason 

IRAT-139, IRAT 140, IIIAT-79, UPLRI
5, IR1552, Malisuri, 1043 for rainfedJ 
upland areas 

Ethiopia A Cold arid mid-hill area -- Madise, Atte, 
Tatomarshi, Pierrot, Grilina, Fujisaka-5, 
RP79-27, FH207, IET1444, and Allorio 

B Group A as in Kenya for tropical Gambola 
area and Group B as in Tanzania 

lowland varieties carl be raised substantially. In the lowland areas the varieties are 
mostly unimproved types, such as Faya India, Faya Theresa, Kihogo, Supa India, 
Kikogored, T-1, Affaa-tMwanza, arid Mataniko, which are low-yielding photo
period sensitive cultivars that are good for adverse climatic conditions. Some of 
the released varieties, especially IR8, IR20, IR22, IR36, and IET2397, could be 
extended into favorable areas wit h appropriate technological packages. Excellent 
yield test results with IR54, lI36, and IR8 have been achieved in a 130-140-d 
growing period at iloshi (800 m). For areas near Mbeya at 1000 m cold-tolerant 
and B-resistant varieties would be needed. Entries performing well at this location 
may also be useful for the DS crop in lowland tropical areas which need seedling 
and tillering stage cold tolerance. In Arusha, near Moshi at about 800 m, a 
problem of cold stress arises in the DS irrigated crop. 

Tanzania has a large hectarage under rice, and the area could increase with 
irrigation development. Different varietal groupS are needed for the major target 
envirotnments of irrigated, upland, rainled at low elevation (0-800 m); and 
irrigated, upland, and rainfed at higher elevations above 800 m. Rice is being 
tested at Ifakara station, which coordinates overall activities on rice at Dilosa, 
Morogoro, Mbeya, Mitwara, Mwanza, Tabora, Fanga, Ruva, and Dakawa. Mbeya 
may be a good site for cold tolerance trials. 
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MALAWI 

Malawi, a small land-locked country, is very productive and self-sufficient in food
production. It exports maize, rice, and other industrial crops. such as tobacco, 
sugar, and tea. It grows a variety of crops with well-developed farming and
cropping systems; however, there can be much more done in rice- improvement.
(Iplond rw- is not (pov.'n in M,1law.vi. i-'ico iL;a cadql ewUl in '%AMlcwi, The varieties 
Bluebonnet 5() and F[aya 14 M69 irt, conimict-ially grown under iinqat!hd and
Idinfed lowland conditions. ftw rainftall it(with a1favorable te.ll perature pattel i. 

ne areas is high aI d well-distributedlhe_ ufore., theret isals,-o agouod posTsibility tor 

UllAnd rice (ultivdtioi.
I he variety Bluebonnet 50 is somewhat cold tolerant but not heat tolerant, and 

at Salima station in DS it suffers sterility due to high temperatures greater than
38 Cduring flowering time. The variety seems to have panicle tolerance (spikelet
tertility) to low temperature during booting stage, but its growth at seedling and
tillering stages is poor during the DS under irrigation. Therefore, it appears that 
root and seedling cold tolerance is lacking along with tolerance to high
temniperatures during flowering. Bluebonnet 50 gives a yield of 3.5 to 4 t1ha arid 
matures in 130 d during WS, whereas, during DS it takes 150 d and yields 2.5 to 
3 t,lha. 

InMalawi, a wider base of different varieties is needed, including at least 5 to 10
c-mercial varieties that have good quality,are high yielding, and are of different
maturity groups. Different groups of varieties may be needed during the wet and
dry seasons . The DS varieties need cold and heat tolerance, but WS varieties
could be higher yielding and of Bluebonnet 50 maturity or similar maturity group. 

I. I )t1I'A 

Although Ethiopia does not grow rice, this country could be a major producer ofrice in the future. In the Garnbela area there is the possibility of growing an
irrigated lowland tropical type and a seedling stage cold tolerant second crop in
the same location. In the mid-hill region a single irrigated crop with cold tolerance 
could be grown. A single rainfed upland crop could be grown in the 1000-2000 m 
range. Around 250 000 ha in the near future and about 1.0 million ha in the distant
future could come under cultivation. The potential areas are Gambela (tropical
lowland), Woretta area near Lake Tana, and the mid-altitude area of well
distributed rainfall (in the temperate area). The large swampy regions (Bardar)
where crop cultivation is presently not practiced may also be suitable for rice 
cultivation. 

http:M,1law.vi


HIGH YIELDING VARIETIES
 
TECHNOLOGY PROJECT FOR RICE
 

IN TROPICAL AFRICA
 
K. ALLURI 

INTRODUCTION 

The High Yielding Varieties Technology (HYVT) Project at IITA started in 1981 with 
Iunds from the Commission of the European Communities to intensify research 
efforts and to strengthen international testing and demonstration of elite 
qernplasm of rice and other food crops adapted to African conditions for\Vcntual distribution to farmers. For rice improvement in tropical Africa, the first 
2,vr phase was a coordinated multilocational effort that would reinforce existing 
resech at national, regional. and international levels. 

lisecd on reports from national and regional representatives of cast, c(ntral,
southern, drid \Vest Africa, phase I involved: provision for various levels of trailing,
iir(luding short-term courses for researchers and producers and programs
h(ddinl to A\ Sc and Ph D degrees: appointment of the author as rice 
a( rioIllist, becder cid his relocation to IITA's High Rainfall Station 'At (.nre.
Nier ai: emphsis on intensiying research efforts within Nigeria and initiation of a 
svst(tnllltic iiternational network for testing elite gtrn l as I. 

In 1982 wt,idl activities were initiated in Nigeria: scrcenilfj ald eva'duationI of 
s (-grtgatingIma1utti ialfor cryland rice, iin well-monitored a(cid soil st rif)s at On uie. 
alld,yil aI(l observatiorial trials at Zaria mid (USaU: dnd for shallow swamps.
l-e-toxicity screeninj at Hende and Ito-ikin. Previous dtivitiL, I(e to theJi l 
developmennt of suiprior VYIVs for both upland and paddly in Nigeria (Ibadan,
Ikenne, )nrne. llorii. f3deggi. Adani, nd B3end) were substantidlly inmeased. 
Outside Nigeria. a modest be innirnul was mude to inake promising cultivar seed 
available for Uvluation ad utilization by national programs. 

EvalLiatioll of t)hIse I of the lIYV i Project in 1983 revealed thiat considerable 
groundwork had beeii laid ini tle following areas: 

* Varietdl iiiprovei ent res(a rchIto CVeo I) superior CUltivars tolerant to major
production coilstraints ill the humid forest ecology. The rice materials being
eviluatUd inclde d ()1l/,-') xltf'ia, germplasm collected from the humid 
tropics in Africa, superior cultivars in various ecologies of Africa, WARDA 
Testing Program, the IRTP of IRRI, an Jbreeding populations and cultivars 
from II-A. 

bie dRice dtroi(Ji lonV,t,' liiieridtioi,I trisitutcoI ropical Agriculture (IItt. hv A), Iltdan. Oyo State,
Nigeria. 
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Systematic screeninyd for soil acidity, S[js. and B1 disease.* 

" Swamp rice rac. This would tocused oil Fe-toxicitY toleranc for 

.developing superior tcultivat 
ferlilizer (sources. rates, and Combirlaitions).Agronomy. Time af plantint, 

t trials. and plant dlensity trials were 
soil, crop residue and fertility Mage1f 

I Ckates of 
c riconductedl. These were oriented toward developinl appropr ite

cultural practices to nhace yield perfornbiance of the SUl or cultival5.
 
A great deal of basic inlorlation still needs to be sought ifom rsearch work,
 

of grain filling. Because the infrastru ture fr thelt 
on the problemparticularly found to be grossly

multiplication and distribution of elite lines for trials was 
irnadeiate at onne, the evaluation committee recommended tihat theibadan
 
headqUarters assume the responsibility of seed multiplication and distribution as
 

jell as the coordination of the major activities related to the African Rice Program. 

Following the evaluation or phase I, it was proposed that special attentionbe 

given to major constraints to rice production across all ecologics in eastern, 
central. and southern Africa with the major areas of emphasis for rice contiuing 

tc be the developlerit of wellW,adapted ighyielding varieties with improved grain 

tuality and resistanceYtolerance to: B1. low soil pH,I Fe or Al toxicity, SBs, and 
e(is o 

rly nitrty.nJl~i a
be given to RYMV and cold tolerance for ,ia' ,. al If-aldditio",, special attention1 wocUl 

rice cuilttuie. 
lowland rice cu,.lture and diouihtt tolerance, early maturity, and glume discolora 
ion for dlrylaril 

The African -lice e sting l-og.rai n would be ilritifted in phase IIwith its major 
activities to iclude seed multiplication, processing. nIrsery composition, pack. 
ig, seed diC.IL onitorirtg tar trial evaluation, data piocessin9, and dis-

S. nliratitwn of results te tcooperatoAr s. 
ran neluded_ietwo trials: the tirst African

lIe 1984 African lesting Pro 
t i ind the first African Lowland Rice(')bser\'I nal AIROHN) 

Yield u s (AL.YH ).Itilty enLtries Wee adopted for the upland nu1rsely and 16 

entries for the Iiwiar n r. alid _1sites for lowland 

pland 1ice Autin ser 

lirs ihirteen sites fotuplan rid 
-he test sites would be c(ha acterized, and

titid in l!3 tutildriesnurseries re 
s would be arielded arid increased in the 

the trial comp(ositionl and tIhe Yp'e o trl 

tLor Ii eCh reg(ion would be conducted upon receipt of 
nitOri l tatire. A nllOl

intor ir ation on the p11Otin: of the trials. 
/ t>(IHt.AJA

.Nk :4 ,\ I l ti)k i WI, Ih 
It s i .:tk ts ' \ 

11iII t it r' \i 

The African continent hals ronserablIe diversity in physical. biological, and social 

(retlyV influences lice production. It is also noteworthy
ei vironillernts Its divelr si 
thrat six species t the jenus (I/ oriclina l etl in Africa. Among them, 

es' fields mixed with the Asian species.
i is often found in farrjl. U li~ll 

cultural practices, selection 
the natural habitats. 

s.<lit ,. he diversity in 
' ifOf ( I.its' nri with .). ,atir. haveIiitessures. arId probable natulal (o1t (:rOssi11all ed to-c lecsideraf)Icd sity i r Asia rIice ifI Ah iba. 

, tfoil l edces in rite pedists alndt diseases will be elaborated on by others, 
the virus diseases of Asia or America are

it is relevant to nltion that noe Of 
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known to occur in Africa, and that the stalk-eyed tlyand RYMV are African specific, 
while several species of insect pests and strains of some pathogens differ from 
Asian ones. These differences underscore the need for relevant rice research in 
Africai. 

Ffowv(r, "ofI 1 siiil,ri ties i r I ultiirc and pIM(,r to1 betw,reun Africa and 
otheI coltirl, its .\xist. 1wIlk iIlit\ ii irI iqitud ri(c Isiic(atcd by thc' slperior 
1)priofrniai e of sevt-rl ( rh-oiAsi, ir IR5, k8, ird IF46).Thisltiv,r (ria(,.q. 
sl-u( qests' thdt t("stinl( thfu introdtictior s for their atfaptatior arid Ixifornarce in 
Aflrica Iias rerit. 

P-ic br-Iedir)I programs of Africa are relatively recent and small compared to 
those of Asia. As such these proqrams should focus research on Ar ican-specific 
aid Afrkin-important stresses utilizing African landraices in the breeding 
procgrans for their adaptation genes while using the introductions for other 
needed traits. 
-The merits of evaluating a wide range of germplasrn arc undisputed while it is of 

even greater value to use it to generate suitable breeding rnaLerial. The 
in portance that most national programs in Africa attach to rice improvement is 
rather low, compared to the need for and the consumption of rice. As shown in 
Table I, nost African countries have been importing rice to rreet food 
insufficiencies. 

Table 1. Total rice imports to Africa in 1983 and 1984, FAO, 1984. 

Total rice imports (1000 t) 
Country 

1983 1984 (estimated) 

West A frica 
Benin Republic 20.0 20.0
 
Cape Verde 7.2 5.0
 
Chad 3.5 5.0
 
Gambia 37.8 40.0
 
Ghana 24.7 50.0
 
Guinea 77.0 80.0
 
Guinea Bissau 21.8 20.0
 
Mali 52.0 90.0
 
Mauritania 59.4 60.0
 
Senegal 320.5 370.0
 
Togo 18.0 25.0
 
Upper Volta 7.2 20.0
 

Central Africa 
Central African Republic 10.5 10.0 
Sao Tome 1.0 2.0 

East Africa 
Ethiopia 25.0 25.0 
Somalia 29.3 70.0 
Tanzania 29.4 72.0 

Southern Africa 
Angola 40.5 43.0 
Lesotho 0.0 2.5 
Mozambique 66.5 110.0 
Zambia 8.7 10.0 
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[i> _ control ot l)(-sts and disea, by chemicals is not the best moeans to grow 
more ,ice lccatuse (hemic s are expensive, need specialized training and 
equipment., aid (r also be hazardous. Varietal improvement through resistance 
breeding is the If I'ia tical solution. It is necessaiy to utilize dvailahleb esources 
ttficientlv for ric t Ieseca.ic to develop appropriate tuchnlology tor incrcased rice 

production in Afi icd. 
A c(oordinalted. nuitilocational breeding prorlrin is ajiried it developing 

varieties ai d technology for higher aid more efficient rice pfodliclon. ile 
cvaluation and monitoring aspeds of the program help to disseminate the latest 
rosearch information and improve the quality of research and its Isefulness. By 
samiplin diverse environrrents within a chort span of tirme sucl ia program also 
reuces- the lirtle required to determir- the suitability of (a variety for an ecology. 
The svsteri reveals the adaptability and productivity of genotypes under a range of 
erivirornier its. thus identilyinq superior varieties suiitable for specific environ

eritk ,,d, ! a wvid rang >of situations. Ilhe con(c:pt c)f systematic coordinated 
testiig of rice vlrrieties ilas be'en successfLully carried oUt by national (e.g. All India 
Coordinited Rice Iimpiovemeit Project in India), regional (e.g. WARDA in West 
Africa), aind int atilaioral le. IP of IRRI) oigar..zations. 

hlie corncept of nlctliloceltionial testilg, tire basis for the High Yielding Variety 
Iechlioloqy' I roj ct, is rlIt liew: tlis., the Project will benefit from the existing 
t-sitig networks aiId will modit\' tI i testirngt system to benefit national programs in 
Al rica. The systeri has jiust bteeri initiated, and coristructive criticisms and 
modifications are welcoM to Uvolv a SoUind l)rogran. 

http:Ieseca.ic


INSECT PESTS AND DISEASES OF
 
RICE INAFRICA
 

M. S. ALAM, V.T. JOHN, AND KAUNG ZAN 

Rice is the staple food of more than half of mankind, and 90% of the world's rice is 
produced and consumed in Asia. Although Africa's rice area is only 3.5% of the 
world's total area and about 2.2% of its total production, rice production in Africa 
eqister ed a steady increase from 1961-65 to 1982. However, the per hectare yields 
inthe major rice-growing countries in tropical Africa, excluding Egypt, have 
r mained low in gleneral. 

Rice production is affected by a wide range of insects, diseases, weeds, birds,
and other ver-tebrate pests. Insects and diseases are two major constraints that 
limit rice production in Asia dnd Africa. Figures on crop loss due to insect and 
disease attack are not widely av. le. Cramer (19) estimated the world's average
yield loss at about one-third of the viue of th, crop: 13.8% is caused by insect 
pests, 11.6"' by diseases, and 9.5't,by weeds. B3arr et al (13) estimated that the yield
loss attributable to insects, diseases, and weeds in Africa was 33.7, of potential
production of which insects and diseases account for 14.4 and 5.8%, respectively. 

'AAJ( 1I -I(N! ' S .)t t KI 

In Africa more than 80 species of insects have been reported to attack rice, but 
only about 15 species are considered important. Because of the diverse conditions 
under which rice is grown, from temperate to tropical areas and in different 
altitudes, pest problems also vary from one area to another. Most insect species
causing damage to rice in Africa are indigernous species, different from those 
found in Asia (Fig. I). Within Africa. the severity of rice insect pests differs 
considerably in differunt -limatic zones and ecosystems (Table 1.2). The insect 
pests of rice ifn Africa are classified accordinq to the plant parts they damage:
internal stermleeder, Yadf fueder, leaf arnd stem sucker, grain sucker, and root 
feeder. Yhe relationship of crop phenology and field infestation of major insect 
pests in irrigated rice in Nigeria is shown inFig. 2. 

Entornologist, ialhoWljist. and IRRI liai Son sck nrist, Irlornational Instituteof Tropical Agriculture,
Ibadan, Niqvria. 
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.,fr l-i ASlo 

912010r5 1enx5s 

Qt!Cutler 

Ni/oparva/ameander'
2 

- tr neauces Nephoe/thx pp 
" . ogaofdes cubous0tem and lef suckers 


WhIte fhles 
411/es 

Leaf feeders Ep,'achna s,5mlks
Aymphulastagars 
Hisplds 

Hyd, el/ia sp 
Spodopterai 

00t/a app 
Maf/1arpha separa.C'Ure/l . . - Internal stern feeders sesamio 5';p 
Djopsis
spp; 

Orseollo oty,'ivora 

Term/es 
-r Ratfeeshple? A cricke I 

ri~i~i~Ro,' aphid 

SPa/en/iopests
 

1. Insect pests of major importance to rice in Africa and Asia (9). 

Table 1. Prevalence of rice pests in the major climate zones (2, 3, 9). 

Insects Huuid Guinea Sudanian 
tropical savanna savanna 

Maliarpha separatella f-f 4 f, + 
Chilo spp. f- -f ++ 
Sesarina spp. +- + + 
Diopsis spp. ++ ++ + 
Orseolia oryzivora ++ ++ 
Grain suckers ++ ++ + 
White fly + ++ ++ 
Termite ++ ++ + 
Armyworm + + + 
Nyrnphuladepunctalis ++ ++ _ 
Whorl maggot + + _
 
Black beetle + + _
 
Aphid +
 
Mole cricket - + +
 
Hispa + + -


Leaf folder + +
 

+ + = abundant, 4 = present but not abundant, - = not present 

Leptocorisa Ocute 

Mythimna spp 

N/aparfvaa /uqes5 
Nephoethe spp 
SogUe//a fuocffe1a 

erevennyorehl
 
Thrips 

Oiclodispa ormigeia 
Cnopho/ocrosis tnedlnals
 
Hydrelia spr)
 
/4'MPhu/a dopmn'cla 's 
spodop'era moulea 

ryporyza incerluias 
Chil 5pp
Sesama Inferens 
Orseola oyoe 

Mole cricket 

Termites 
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Table 2. The relative occurrence of insect pests in different eco
systems (2, 3, 9). 

Insect Upland Lowland Irrigated 

Maliarp// .,upxatot/lla I + ++i +++ 
Chilo pp. f+ ++ ++ 
Sesa mia lPj) •+ + + 
Diopsis Spl. + ++ +++ 
Ois/ oia oty.Lvora ++ ++ 

Nymphui /stagnals - + ++ 
G rairsnckess ++ + ++ 

Tar ite ++ + -

Epilachna similis ++ + + 
Army worm ++ + + 
Aphid + - -

Mole cricket ++ + + 
Whorl maggot - ++ ++ 
White fly - + + 
Black beetle $- + -

Leaf folder + + + 
Hispa + ++ + 

+i+ -widely abundant, ++ = abundant, + present but not abun
dant, - not present 

F'o 
C C,
 
WC1 -. 0 2N-


CC
wE 9 4) 

II- + _--t- f I I 

- Vegetative phase - - Reproductive-------+-----Ripening-----
phase phase
 

Stern borers \ \EN 

Grain suckers 

Goil mid~ge 

Whorl maggot 

Case worm 

Perod of actiity Period of peak activity 
w ' 

2. Major insect pests of lowland rice in Nigeria ind their relation to growth stages of plant (9). 
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Internal stein feeders 
Amui j the! inset , _<ttackintu rice, inltnal stem feeders qenerally cause the most 
cdItf-lijY,. In tiis (inLii), lupCi o0)teo LiS b)oirs and two dipteran, the stalk-eyed fly 
<citid ateimlt it. Io their ftedin(l habits and the late appearance of external(.]hP.Ql 

,iy 1ttpth i.ir presenlce: 
\[Till the in1ter nal sttm teeders, $[3s iiilditi. stalk-eyed fly, are most 

wiclesliead and onserved Mole htreLientlV than GM. In Africa, SBs, mainly 
P*11,1lt,C such 5 C it/. 

iI't ii,, usualy reritains undetected for some time. 

ahst('11ii0,i. .i/ !,h/l, . ajnd AIe/plit <igenera, 
arid the Hoctidacu h asll>i,t si ~,~i llt rLIS, are rpnolld (7). AtrtIlot i these, three 
species, ina med adccordinql to the colot of tht, h,ll-(1rown Ll rVi', arc white SB, 
I.'\hitapii "s7yi<itia),strip( d Slit( lid spp(.ind pink 513 (.t',,iui, i spp.) are 
contil n ilAt rica. 

is (otl. idcjtelud ci tl tst. It I- tltttte(mitithllil ill ilt ( ,O S,ttl isili Africa. The 
hI 1lint, 

(finlike otter l3s. its tfhst,ltioni is r,,ln,tIN toti10i ttL (ctiellt tStlesl SyniI)toms Of
" dead hearl 0I h"ti I'eda " tI lt it Ih( iiih-t 

dult mtioth is vellow, with i it-dlist iinv 1[ol1 ti (le ni the folewings. 

tiit iis at eait lyflwetiiltt stage a ld 
ttdiill 1( dt Itle is,set ni litlIs Iit.tiitl tiitt ht-,I( s,'il t)loit apf)itpeal. The 
IildIC Ii,' II01i tilt ettli isi w(iv It*,,'l o toratd klf I(A s with ilec is i .')idethe 

illlt []()(I( . >ciii Widt t(i )Sticlhlts. 1.ci11,111 r cbtIl filled ' t , liilit l wCie, 
traits. ,tit' <t htti'd tilt, tI]tct:I, of tis insect ,'. ; JI. urin l adveriSe 

( f() intIVi I()l IIIlii t A id ~l( )[1,,, , ItrVdt ' of 'i Il/itfe Stl :i l1 U[ CCIr dial ),LtIs( rice 

sti(l tIe. 
lit'I/ it ) i I sPI). ) oIIstl I)olyp ha ittsect'lit Vi 11,'1'ln lifs is tIhR UOLS :lttllotI( 

le h ores,. It is I1(-te (Jest LI(ctivV I I tl tj d hanl lowland aridt irlitlated ric:e. -wo 
illdici sp(,cits, '-. e,/iiii ti ' aild S. in tit 'ft/ t l, l I)rseilt ili Africa. ';. 

it tst', set-i lis to ef lil i nost ( o1ir1ol ill edst'atd west Allii ,a./Mlagdaijsy. aIlld 
soatfieiri Atic,i (I .', 18)3.(jf'lll v tirt adull Motih is liglhlt rOW. I lie lrvae eed 
ifml~t e"t im , 0(Itlhi i( It ilt- 111 )wilm t p ,ill Oftlhe' lint hfolll tile [ms.e, causill(- thet 

tilli to die.. I his c(miditint tiiinil VCttitit stage is knowni Is(JIdeadheat." 
S"iinildlr (llf]0 (lt dutiMi] tinwerii i( st,ile Iesult in etlipty white panicles known as 
"whiite h,,ad. 

.<4tOilvc'l ,,c,,/ ) )It -11 (Chilf, lp..,x:..cvtf l slpe :ies of Chilo ilia! 1( olledt as< lice
isit it \ii i< i, t it ii'hIf , t' ' 0l11l1, ( '. cili 5 il it, ". (fil i ( . t'ltli'fltj as en st 

ic tiliOli. ('tlil, .I '< it-s a ietls joll~y)h,1fjOtU . ,\ClultS lieI)cil, yellow with 
ifitc ti1 i blac(k ,pjts tin the ti)rtiils ,irld willl ti). \ fter, telt:hiti , the yotiini 
at va fee s oil tht i v s ill tii fI. re- <, iiitilt ,ste . As aI tisult of IdlrV fe(d'ill j 
insidct llte Steiititpl'lllit ' \ sdi-d , hit.I1,t rInd "wlielih ' sYlniptolils il he 
v('{lj0 <:liw(, <ll'110 ( <~li t iw vqi ,.ll , tv ! V 

-<; A ~t f I < , l ~t l , l i l i~ ,.)fOti<pi ,v .s. '1>, 7 l~l .] I un < t i < ki " 'i l t e ciV( , h i)l l l i t c 

ilttst itpi)ortattti SlI'( it if1 ts / /tii /isit is, ind,!d, 1it, i ii , 1 11iI1 t q1 ,tltht,1 . / ). 1t/ico" 
, m./ is pi(.'dolltinarit (18, 11). niore/. (ti/o Aiitntitl ths I iit, ltlt It is 

'Ifiitcttt,1nhui lll thdIiil iiit i tciid (.illtt'd scVidtltlc iill H ii S Vdat a zones. sv 
It is Il()[(, seot , Ill illi!i'teti aid1 lOwlrr ne tOsvSteitiS th lin itt ll1canti rice. ItH(('t 
getticrlly attt-ks the til-t p,lil it the tcur lV tillerin staige. IPoak infestation uJsually 
Oi(l Iibetween ?() to i()[)I (11).")e,ad heart" damage, similar to that caused by 



lepidopterotis SI-s occuls. [.ate iestteloaiolnal ao, IS-, "W,.hit ,led" 
synllptolr-,jiIt thisis llot (01011511. ftrivI ,htlts 11(ir e' s,'to res trli' by two 
Iio;proit,c-till-i t hw 1,i(taitt,hen , tt,i,(dda0itn i 0 ii(i1; o
 

\,'o U.t ,,/, C ul lb sLd , .ileri, ',*id1). il 1,10" .
ltt/1., u tlaiU ie, is i t11(1M (t)I(,()Vvt,Ili' ' ( 1t In,,/i t, l,,ll] III( ~ if,i'll i ,,lit )l, iflkd vt rh(i thd(k
 

'I,"4,t 'i,if <[i ),, l~t N
(itIl l,:-,,di - I / , lit,111 i ,, ,HIw w c ,I()()kS (it' th'lt,
 

<I
1 p,Hl)110,/(/iU ll )111,/('<f~ dil ( 1)j. 1 hw ( ll 1(Iso~l~il, h d 1 h' n weI- ' l 
,<)[lItIi(, >i)f in I ,IMll( lSc H (,I<ll Ii er - ( I u-t ,< Il V,:lllnd , SI-0 . ',' ldd ll, Wl '00 H,M (<l )~l 

Volt(). Iv,)I ,, (i,(1 ' (-He~tdl, B]iSS,-:LJ, jciIltria.A )'),14). 1his.<q), GuU.i~ aild (P?, 


is iorl)lophololialy distinct fromn tilt 
.ttIl dlfid widespread pests inl per Volta inirrigated, rainfed 0 1 owland ice 

sItI i(,i,- Asiail species. It Is on, (f the ll(1st 
, 


(I-1). fly I., abolit tflt' sile Of d ll-iOIgLJitO,Ifit' IdLIlt noctcrIFlal, and phototropi. lie
 
ht'tdil( oIfthe Iln.d(JJOt stimulatts ttit) le'fluath to grow into a .qall(silver shoot).
 
Iillcis with galls IOnot hear parlicles.
 

Il l lditioni to the direet teldin, the (.ii tl pidntloppers are vectors of
 
St,'1'tl viM-, dfiSteaW>s in Asiai. ri tfin Ailielitwi. tldrithoppers, '-g(Iot(O/cs
 

it/(I() arid .. (iii ids, are vetdois of hopj bldnI virus disease. In Africa, 
',,/lt (' ,IIt
isrepoitd on rit.e ad niiiz tiels lut feeds mainly on 
1d>I'S II (itllnlt .Iv,1111' the,.eO xistinifl inAsi- .,dLatino viius disea'>es 


A imtit Iis d ,t<., Ah I (-i
ted ill yet. 
U hilt 'h/I. With rtcelt in:tasts Ill lic'( cultivtdion, th incidence of white flyis
 

tIllidulally Hlel e le two sjl) 'cwi(., iOivwite flies which have so far been
iICieasin l. 

tJltLId to infest licei plartts in Africa. ilaliely \clmtlh(tm iold/ius and 
/, l/t'i/t t/Sh 'il,t< /<a ' (20 I.hidll,I Itt ' is ITlore ('o1ll)lol ilnUpper Volta during
 
tilhlt I)S, b)1 .'\/ 'lut 11tI Itl uSIt is is ct~rIlllOln inirrigated rice in tue Senegal
 
Ii'l,vdll(t'. 983. wfiite-fly ifstiatioll was also oflserved
I [oi l'efhllatyto Apill i 


lit dy -1 te.1 fhl~lti> lA's ft ddni,
I1I S ilndill tilid lic fields on I1 i at lbt Nigeria 
(lAdli, 1()8,1Ulllcillished). \ilite fly ilithrtadks depend (il environlnelltal 
( llclioll.i: tlh tMll-l)eralture ,id low huniilliditv favor its rapid development. -he
Ill, ',(it,Ilit dl,(:)ie. olt(d if) (]-,(O this ins~ect i,) MdUlitdi'lia 3$). 

oefci k I't/.\I .1// I, /I~Itl . Iwo s f (11IIfs. H '/1/It iltl(t/llt,,aid NcphtJ/lo ttA 
/t'i, Att 1ld iiaArji .
I I,I/It/ItI/I/It 'i,. inlfiis IfloLil), thlti til / artil('dlii,ilainily spet:(ie~S h genus i lrt a, 

.' i/I,'hi.and St p, In Arica,some i/itttt 1'.. species of "ilip(jaa and Soqatod.s 

lit, IlM."(It. ,i ll /a i,It',l ' was reported in Sudan and French Guinea 
(21). Ill/Niglrid $PIt was ieported (39) adid hopperburn was noticed in one field at 
ibaddii ill 1983 (8). 

Grain sickers
 
lhere are at least 15 species of grain suckers that have been reported in Africa (I).
 
Dt these, ASf til'i,i1117li.(00, /(i'il()t tj/ illj tos' rl sp.,i (1 ,ii li., liLs sp., /t'a/ 
and Aliu1 k'ls sp. are important. Both adults and nymphs cause darnage to 
developing grains. The damaged grains have diffused brown spots at the point of 
feeding. I teavily damaged grains are either partially filled or empty. 
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Root feeders 
Inthis group, termites,mole crickets, black beetles. and aphids are important. 

T(mrIls. Among termites, l "h' ot o.'sarid, !.Ann l ( species have been 
reported as p.,sts of raintkd upland riwc. Vh.v attack the plants below the ground 
level. AS a 1-sult Of tlhii dttack, th lplant shows wiltiInJ svil ptoms and ultimately 
diec,;. It the , eLI ,'I1nfc'tatoi i,!t lluvt.i if I , t, white head" 
sy lp t o)n; '1, aj !l ls 1"-

Nii/,' It( t-,. lohll rlyi ptl' aid 1idllts of tn rink rii(iket burrow along 
bene(,ath the soil :.,tlfce il(attack the' plants helo0w (liotIId (clse to the foots. 
Genewrally, thi-,Ii)w insecwf1t ocur sol,on upIlaIld rite(or oil irit(lat1d rice ifthere 
is inade(uat, wate stipjl\ . Younq seedliiiqs are niost (ominoily attacked. 

'VhilI. 1here are two species of aphids which hav ben retorled to attack the 
roots of upland rijce plants in Sierra Leone (4). Generally, hot dry weather 
encourages the build-up of the colony. Durinq the late harlattanl s(ason in 
December 1982, the aphids, t/nl)l,d(osif) I1o , i (14 and h 'Initul' Ilia if i th
dlominali Sasaki were observed feeding on the roots of some upland rice 
varieties at IiTA in Ibadan, Nigeria (5). 

CON I f0l. 

Insects can be controlled by chemica!, cultural, and biological methods. Of these, 
the conventional method of insect control ischemical because of its immediate 
impact on the target pest. However, chemical control of rice insect pests is not 

rable 3. Major insect pests of rice for which varietal resistance has 
been recorded (10, 30, 31, 36, 38). 

Progriss in 
C;OliliIOrmmonililn Scin ic flaml11 breeding 

for resistance 

Yellow steinuorer Scjrpophq,a iicertulas A, B 
Striped borer Chilo suporssahs A, B 

Pink borer 
Chil zaccooius 
SesarniaSip. 

A 
A 

White stenborer Maliarpha separatella A 
Stalk-eyed fly Diop.;soracrophthalma A 
Gall midge Orseolla spp. A, B, C, D 
Brown planthopper Nilaparvata lugens A, B, C, D 
Green leafhopper Naphotertix virescens A, B, C 
Whitebacked plianthopper Soqdtella furcitera A, B, C 
Rice whorl maggot Hydrellia philippine A, B 
R ice del phacid Sogatodes orizicola A, B 
Rice bug Leptocorisavaricomis A, C 
Rice stink bug Oebatus pugnax A 
Rice leaf folder Cnaphalocrosis medialis A 
Rice hist5a Dicladispa armigera A 
Rice thrips Bah/othrips biformis A 
Zigzag rice leaf hopper Recilia dorsalis A 
Rice caseworrn Nynmphula stagnalis A 

A = sources of resistance identified. B resistant varieties released.
 
C - genes for resistance identified. D - insect biotypus encountered,
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Table 4. Varieties/lines tested against major insect pests of rice at 
IITA. 

Varieties 
Insect Varieties ij 'riufied Condition of 

trestd aa I sist aIIt est 

Pink borer (Sesania 5spp.) 800 6 Field and 

screenhouse 
White borer 
(Maliarpha separate/la) 2,000 5 Field 
Striped borer 
(Chilo zaccnius) 600 10 Screenhouse 
Stalk-eyed fly 
(Diopsismacrophtha/iria) 2,036 35 Screenhouse 
Whlol I nailgo(t 

(I-lydre//ia spr-) 430 2 Field 
Casewor III(Nymphola staynalis) 700 4 Field 
Gall rllqet 

(Orseliaoryzivora) 244 6 Field 
6,810 68 

always rewarding. Failur to apply the right insecticide at the right time and at the 
right dosage often led(Js to decreasedi benefits to the farmer. Consistent use ot 
insecticide has I(d to thi de,elopmrnwi. of resistance of some ri(. insects to certain 
insecticides. Ihte ore, a s(:cessful pest control prograrm will have to utilize not 
only clherrricadr. but also other components which will be more effective, less 
costly, aid0 easily adiptable by farner<,. 

Iiiferniit ( ultirAl (c()ntlol metlrods can be: eff(cively LsedI dJlillSt j)(sfS. (Ise of 
I-"v ii tite; i, one of tl(, illost e1fc1tive letliods of iontollii.l iisect pf sts. It 
f)rovics an1 ilexpentsiv' it0hod of insect corltl(l i1l is (ornpatilie witl olher 
('ontrol liohods tl IPM l itdlate. h&sista.iiill lljpproawh. varie:tall i/hs bieei 
recorcedefor 18Ll lb irsect l~ests ofrice ,nd varieties resistant to I s have:insct 
also bhn I'l( d (I habli). IIKl and so ne (countlies in Asia have developed 
se:veral varieties with I.esistincet, to S,1s, UtI1s, 11PH1s, an I (i., but IIlost of the insect 
species of rice:in Africaa differnt fror tihose found in Asia. As su:h, fIre insect 
re'sistant varietie:s developed at IfII oi other Asin countries hilayJit niryV 1ot b( 

st]suited for use in Afhiciofo[ cortiollinq insects. refore, at IIA major efts 
have been iIa(de to identify thre sources of resistance to African sp,(eis Of Sls 
(white, pink, and striped), sta lk-(yed fly, (%i, IC,\V, al1( NWN. Ie sL(CCss Of 
resistance br(ediil d'p'nds to ai (reot e"xtent On th( dev(eopll*rt of s(uitable 
sci fiig tecfru iques. At IlA, s[Areerril he(Iriqieus aJiinst stalk-ye'vd fly ar1(f 
pinkS5tK I.ve butn e(('eloped.A total otf varieties! lines were scrIAiitsl at IlA 
a(ainst 7 inse(:ct Et '(cies. Ihis led to fIre identification of 68 varie:ties as R Or MRP 
(-Vable 4). Sore Selected R-sources are listed ir [able 5. Urtortrinately. inost of 
ttir varieties identified as RKor MRlK havt poor a(lronomic (characteristics and 
vielding ability. Ifierefore, a breeding proglrl has beenl initiated utilizing R 
donors to develop varieties P,to i ise. pests. I he search will also be continued to 

http:h&sista.ii
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Table 5. Sources of resistance to major insect pests in Africa (27, 28, 
29, 30, 31, 38). 

African sutipd 
Stilt 1)o l Slalk-eyed fl , A frican pink 

iturll hJOtel 

FOs 2513 M8579-160 W I")W3 
TajilLiitl 
1H1403 

1G I.qLhi)t(! Cat: to 
L(!anq 28-1 64 

r<iltilil116 
SML 813 

I7A6-20.1 -8I ONJI71 DNJI 71 
M8503-1-91-3.2.1 
P13325 

CTG6(80 
111589-53.2 

)-116 
Sikm oa 

18 
RI t a 

E. L.. Golplter 
I8 1561-38-6-5 A IIC,,, whitt? horer 

Malauikit Suriosonl I-I OLdtf1(_t-S(O!1 O) IFAG 4-2 
SM L8113 TDIOA II 11G8-7 W 

Gafll rnf: 
W 1263 

Magol i 
TOg 6324 
TO g 6367 

Il1561 38 6-5a 
IFA7/.72d 
TKM6" 

BW 10 TOg 5560 
-TFF18 TOg 6481 Caseworm 

P18121 
11810 

TOf. 6399 
TOg 6390 

IRRI Acc. 6621 
1RRI Acc, 12580 

Wh orl iiagot 
TOg 6392 
ITA121d 

I11 Acc. 12556 
IRRI Acc. 20427 

111430-3/3-1-3 
Faitunq 314 

DJ12-53 9 -2 a 
HPU741 a 

Moderattly resistant. 

find better sources of resistance in varieties with good agronomic characteristics 
and high-yicid potential. 

AfjpOIIotlie practicecs have so-e potential for reducing the population of I larIy
pest p cies altt(J of ill(:c.sitltq the beneficial ones. Closer spacinft irIIInti(rowt 

(ltn<tet -5 flt.SwaIdp t .o- ilfestliot of A, tli,,T/ , ,hll</ (3). Iflffte ttioll of Ss 
itf du(iu
can <ll>t . cl V sliftinj plat!linq tine. Rico ilJuhItd ldt, (dtti ,July) had 

Iliqlht'i (tliilih tohll rt, of all of the thre-e major -pildoptc,fou., hors talln those 
l)flnlht
(Jal tl(' titliiiiqt of the sctsoll (). Dtint tO illftsltli ill litwr(l ,Solll(2 
nlt(e:hniiwal 1 u'lh{oti (1lthe lJst(( etft( ivuV h) illllit i )o()1tllti I",
of SH'atid 
(./VAdults of l-piduptetous borrs nd U'VI iaov' 1w)trop)ttl ,ill killed by a 

it0(, , , 1hf Ii1,oi1liqht t rap h.td a tbLk Illfitd wiilli a ke-o.,ow w i Itixltrt! 
(Ipoltl keitosttlittil1()lrlrts wate) pla(-(J tifl((lth, light ill
llttj(.)\s'f.tatiol cal 
b dt) t lwo (fhl(.u(l fliaiicii t nfh- st il t 
3-4 d.If(ioiiiftlt (,tlh a iif t .it 

i O I ' , l ull(k(.(pibtet fitld darv or 
kerosent, i flitp it tit'ldi'4 alliountcoili tt oddt-d to flt' w, lt ,t fiqt I()kill Owt 

'< l loll ' offl(o,iliqf(A\V IlolVo . 
C oI(tllui j~()f{ l H( 1.1('!jll ihh<ttIl({iitV '-\vIXV I ill w.
ltli dld~ ikillifiq thh ill ill 
k e.ro s tcinw w othi Ill yi\,' (hil, p~f tiI lio( o o,. 

Aiotht't oppti(tdtth t t t(lltolih c is, t i tV (Its. rlltt, tfhetl Ithtn (Itt
M anlifluldtion l JA-t l il)l , to)L~l lot 0lid~li)(,Si iol I,(j i tod(ifliiii,1 lhtli!mn ielthio t pill (t tSt .'tilslli)oI rillttd iicl t llihei inljui,()t ila ,, , to r( of pjests
 

form major co(ll-t)lt't , (f pe'st ilajcqt'littilti (1(). I1PM sVstil-.n for rkc are in 
VWr-yint(tst ()Sof devt'lOtltl lttomjhtLout Asia o24). Althouqlh WARDA has 



initiated a pest mianagefnerIt program in West Africa, a lot of fundamental 
information on the biology and ecology of insect pests and their natural enemies 
is still needed. 

V lN1 311[)13I.,A" ;Of*RiCl. 

Although about /) itajol aidI nminor diseases of rice have been listed by Ou (35),
this paper will rustrit itself to the more common ones reported in Africa (Table 6). 

Blast 
P itt: ,I (wwd !'; w 11/, 1ihi ,it Cav. is the most common and severe 
,it ',(' ( inl All ica. I he disease is especially severe in upland arid droughtof 1i(. 

tpi ta, . allhctiiiq leaves, nodes, and floral parts, particularly the neck of the 
l it It,. 
I );tst/ it li. The disease is reportedly serious in Ghana, Mali, Higeria, Togo, 

]pll ter Volta, Guinea Bissau, Senegal, Sierra Leone, and Malagasy (41). It has also
h) en observed in high altitude, low-temperature-prone areas of Cameroon. 
Altho,ugh details of the occurrence of this disease in other parts of Africa are not 
available, it is logical to expect that the disease is widespread in Africa. 

S;h;ojomnls. [BI on leaves is identifi..,cj particularly by characteristic spindle
shijmd lesions. The disease, however, starts as pin-point lesions, and depending 
lpon the s,isceptibility of the variety and the favorability of the environment, can 
kill th tentire leaf or plant. A detailed scale for rating the disease reaction on leaves 
i., yien ii the Standard l-valudtioi System for Rice (32).

IIt( most serious stage of the disease is neck [31, or rotten neck, which 
usually is seen as a blackish necrotic area at the base of the panicle. Sometimes 
the infection also occurs at the rachis or rachilla causing varying degrees of 

Table 6. The parts of plant affected by more common rice diseases and the pathogens involved. 

Disease Part of plant iffetctei Causal orqiI1IsIn 

B list Leaf, node flowerotg axis. Pyriculariaorvzae! Civ.
 
Leaf scljd Matiuore leaves Monoqpapb/tla 1i/ho.svtos (- Rhyocos

porium o1y/dt)
Sheath hliqlht Lear sheaths, leaves Tha.'e tophoruts cucutootrs (Rhiztoc. 

Sheath rot F aIq leaf sheath Acrocylondtotot (fyza, 
Natrow brown leaf spot Leaves Co'rcospora of y..',t,
Brown spot Leaves, sI)iketts HeItitthosplt)m oryza
 
Glume discolotation Spikelets 
 Acroyilnttto tryzat. 

Curvl/ati sp. 
Alternaria (Trictich ols) 

Fusariunt sp.

False sut Spikelets Utilayinoidea votms
 
Bacterial hlight Tillers, leaves 
 XaotholoascampestrisSpv. oryzae
Bacterial streak Leaves Xantholtotas 0ryzao f. sp. oryzicola

Rice yellow mottlea

l Whole plant 
 Hice yellow motile virus 

iAfrican specific. The rest ar re;ported in ttost ricetrowitt) cohutlrit. 
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sterility of grains. In susceptible varieties, the nodes of the f]owering axis are also 
infected, causing the panicle to break at the nodes. 

FdacIarl'uiftiq f/h cli'oas. BI is aggravated by drought, low light intensity,
arid nutritional imbalances, eslxcially K deficiency. At Suiakoko station in Liberia, 
IR.3880-1 7, C22. 13451 220-57, and IRAT13 have hi en(t tifiwd 0,P to 131.Ihuse, 
howCver, need to be confirmled in other locations. Other facturls that favor the 
disease are: excessive N supply, close planting, heavy dew forniation, change in 
the virulence of the causal pathogen, and the susceptibility of the host variety. 
Temperature also plays an important role; relatively lower temperatures (20
28 C) are more conducive to infection; thus, the disease is more severe in cooler 
Iccations and/or incooler months. 

Wrsistanc,. Many rice varieties with superior resistance to BI have been 
identified by carefully controlled screening tests (15). These varieties have shown 
resistance at several places in rnultilocational trials. Table 7 lists varieties from 
different sources with resistalce to Hl. 

Brown spot 
Caused by (',it/i ti/uhi. 1ilN',imi,, (ttlminthosporinl ortzae), BS has 
been reported from upland, hydromorphic, mangrove, and lowland ecologies of 
several countries in Aft ica, Severe infection of rice plants by BS is reported from 
Benin. Mali, 'igeria. and (pper Volta (41). 

.a/1117t m.s. Brown spots. oval or oblong usually with a yellow halo around each, 
are sce on leaves. T-he spots vary in size and number: the larger spots are 
sometimes 5 mm long. The susceptibility of a variety isolten determined by the 
area affected by the spot. Infection can also occur on seedlings, which often leads 
to the death of seedlings. Seed infection is characterized by spots on the grains. 

Table 7. Hesistant varieties for rice diseases. 

Resistant donors 

)isease 

Tall Dwarf 

Blast 	 Tetep ITA257 
Lac 23 ITA120 
OS6 ITA150 
Moroberekan IRAT13 

IRAT14 
Leaf scald" Remadja 
Sheath blih6t ' Ta-poo-cho- Pankaj 

Dissi Halit 
Bacterial bliqhtd BJ1 IET4141 

DV85 
Cempo Selak
 

Rice yellow mottle 	 LAC23 
Moroberekan IR 1846-293.3 
OS6
 

dRosU its from tests outside Africa. 
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Leaf scald 
This disease catu.s d by AAh)oi kilf, , (I s)t nif 1)I1 '.C('1 llth o I(')/it) 
has been reujned in Up laId, swamp, and irrigated ecolo(lies. 

Di.;thuiltig. Occturence of leaf scald in Benin. Ghana, Ivory Coast, Liberia, 
NHqc~ria, ScneA, sierra Leone, and Upper Volta has been confirmed (41). The 
disease is especially severe in hign rainfall areas of West Africa although 
intorrnatioii on the occurrence of the disease in east, central, and south Africa is 
scil nty. 

lHi, syimptorns of the disease are seen 
infection starts from leaf tips or margins as brown necrotic areas and the lesions 
gradually progress, under favorable conditions, to form successive light-brown 
and dark-brown bands. The area affected on the leaf varies from negligible to 
about 50' with older leaves more affected than younger ones. 

Leaf scald is reported on varieties with excess foliage and under heavy 
fertilization. Varieties with broad leaves show more infection than those with 
narrow leaves. Similarly, low light intensity due to overcast sky tends to increase 
disease. 

Resistance of a high order for this disease has yet to be detected. 

N'IIf The,. mainly on leaves. The 

Sheath blight 
-The disease caused by Jhan( 't)lit s 'ii ulf)1(t's (lohi,,cctceia ,clani) is 
becoming a serious problem insome rice-growing countries of Africa. 

'>Llt1nIdccmt,,. Cinder normal circurustanices U1SIB is often inconspicuous, restrict
ing itself to basal leaf sheaths of (lying tillers. ]-liebasal sheaths often display 
oblong blotches usually with water-soaked areas and with light-brown peripheries. 
(Inde favoral)e,(:onditionl higth funlidity, shade, arid fieav H fertilization, ShBotf 

inove to the utppe ieaves tht ofte i display bind like /onationi, killin the leaves. 
hi ettierne, cAses, S'>Iireac'hes the paricles, killing the entire plint or tillers. 

Sclerotia are seen on the affected parts. hese are whitish when young but dark 
brown when old. fi extreme cases, the tillers die resembling the "kresek phase" 
of BLB. 

Varieties R to this disease have not yet been found although a few tolerant 
varieties have been reported in Asia Ikible 7). 

Sheath rot
 
Caused by ACcr '
Llin hilm mcya'a, sheath rot is becoming important in many 
lowland areas palicularly subjected to low temperature (around 20 C) during 
flowering period. It is more appropriate to say that sheath rot is a condition which 
arises out of a situation where the panicles get choked. 

i1/i)tc1 n,,s.Sheath rot is characterized by oblong to irregular brown blotches 
formed at "ie base of the flag-leaf sheath covering the panicles. Severe infection 
Ieveals visible Mycelium (whitish in color) inside the flag-leaf sheath. This leads to 
infection of the spikelets as they emerge from the infected sheath and often the 
panicles are incompletely exserted. The affected panicles are often sterile, 
discolored, and with dark patches. 
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Glume discoloration 
(Ilr lOfl i (ifrt( is otte 1 < complex syndrome where saprophytic,
 
hilthOdlt'ii olrual s dUO ln,,okvd. arid s'verad 
 species of fungi are implicated
15 ). 1ra11 tI result of otheir infections also as in sheath rotdist olorltion ( Ie tht 


,)f CtI(' to tn)d Cr 1outIht inl-Lk-,d lhok(il)(I of the paiiwles. ttowewer, wh)In
 
ii<itll<trd Ilt,inh tohd liis irtv aie'd the:pertseii~ eo the following organisms as
 

Ill.\ \ 1/q ,/ it': ei1idjor oi",,at (.,-I): ci ild mi 4pt .\lleucu i'l (lros )hlli.5 

/ 0cil, Ao I:(/t" spIr l\ kei mld): / wjs,11ii spi.: arid Fi'p[pi aL/d !<L/I), ki it 1mc' 

"gipN i ,t, I)is tiot~ i p<Jrilidl ind lidy i strict itself to theJill,.. ol of (-oili)LI'te 

itlilicts't iioi ly i'.\tt'il ti liot k('rlitl. \Whern tilt' kritels 
i iffe(-:ted getrmination is 
Ietldt I'd. (.rli (i-,( I iltio)ii iso 'i1 ' L' ))Ol')lelrl 5in)( c,discolored grains have
 
poo!) i , t 11inl tlt)(~ iv
oiktc~ l\di ]I1rllll w 

In titR iii filll O- 1thwi it" oltfiitc i is tlift' 1 lts >ili60WhYi(]hill OiStrir 
.n it cirI of th 

~'s tlist'ase \\,ijitlc> itis,td hy ltl t,'tdif of nnst, , ire yet another 

( Is ht)pt l( t t oloi i I LIIt11. 1SV (5)I r,ist, iricdriti wealher, there is 

ItittlispiJlf~ hst ~Iihf thi isl is t Iw ',ldct lli,is illort' I) orOHl Oilinced 

tt vi'lttini ,If 'lil( it 111(0 ul irid1(1 tlnder Iow,,lald ('.oruditioris.
vfii ' ,t1hail 


\iil ita,1l "iI'ti'iilil/ i" Ii 
 )ii f lf'(-' tt idterlifV varietics with toler lnce to gjrairl 

3acterial leaf blight
 
I [ ( itisll .f i It. ot ois pv.o(on,,'<i,
Ofli \ / , i'1,/'t/is has been reported
 

ill (om1l111i , Ni'\iiiHiger.[ arid Mhili (.3. 41). Ihis disease cal he a s-riots
ion. , 

S(i -,Illil itiI'. lirdcSli( 
 1))it2aiorl 

!"uAl ii is 
; 1 )~I~o.dlpho,,,, l,\ < tilhlrv dwhtf(,<twfllil "dttad hitarts" c<LtISe~d 

l '' . till )(I t ri, lt'bhiit h ti o il' rs (kresck 
., t t >m ll <i11l 

owl sasilV will Ileo
iIll ltoi ,ft, dyell , %tt d dislodm 
(II likeli t11t.i li liiiti s it il ll li ' ' MM l a lyt ll'.sittt-)' i t ra lsi 
,lt)t1ildlil it hi t('1( (11<". 

1(1hiuhhill I Wi.Inft 1 i tlt1itt t ltis, s t'lti 
slit,' 'raiigt'ti i it ii t i1ti llerl ll M(. l1i' , l ,htifi tfif(Ic. !taves ire (1it 

I [ t i f)it( ' las 
ir l

! <litv d ill Owtiluklv,-hrl(,Jd '( MIi hc w t lrorll!st'Iin ]drillp , fi )()/(>w -f f ite 
till(I)
,I"-, i-->it. \t .,i i" l l! , Iill (111ti I(A\N, l1(lhlirtl'llitV,(Shadet ) Call 

HIftft'<"I t , . , , t i l . 

Rice yellow miotle virus di.sease 
(hili1W ()liIl [I((- VlliSL i,P <l, fit.,\ill( 11i il)( r, c~isily tranlsi ttell ;, ;-'Y'D'V d 
li~,lw l,111 ' il i/ in t-, w t h!(h t -A'iril li t l h p m< S tL adl<is(1 k v h v S ilp i mi ( lll ,h , ,, q l s, 

,), /h h"/h 'NI hIt il lit k l w i iiliil i,' i ll O fliti i Id. Ryh'V is 
itp'll liiillll Iltcd ruidilifl ( Imvl~ id lp<iddomv ei',J~lAhi( dn 0HctilW ,.StL(;thaS
 
Ken,iiv."iqto, liti ~i.ld Voltd.ri~i, , (1lpp(-r 

l. 1fhit<' 
yellow (lif-,(ok~l( I , )lito li(Ilt moltllii vdflr 

,1r~lI< 1'ht d l dWlli<il 'fl dllV stlrt(X , ihf I.tklvts tShOWirI. 

ll ol dtklpendifltj 111)(Ml ttiS. Soic~ 
shlow (1 1l (If( 1)ri mi1 kv Ill(,.Ii ri\hi i-,,ISl~ccitic tip;laiill,] d von ieties dile higlhl7 
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tolerant to RYMV. Young plants are mcre susceptible to RYVv than older ones, 
and if the infection issever(,, floweringl isaffected. Seed setting isexti el r:ly poor in 
severe cases. 

Recentlv. ti il fet spu es, ()y' It/(I)l/I,nlist,e haS beeri found to 
harbor tne Vi H, (ii) under Ilat(ial conditions. INs ',lggts',ts that field spread of 

Hiftki t itUlt fIori0W rt il this sp('Cit's. 

N IlI ( f (W t't 1OK )IS.I -, I 

I he major obiective for disease control is to breed R varieties. Although, R 
varieties are not available for all diseases, donors are available for some (Table 7). 

(X) I .( AI 

l osses from rice diseases in Africa must be minimized, It is essential that the rice 
disease situation in each country and in each location be studied with reference to 
sea.',onality, intensity, arid yield loss. With such information it is possible to use the 
tolkwing strategies to control or minimize losses from these diseases: 

* (L,', >Ie'c,i t raritie,, - Genetically R or tolerant varieties are preferred 
wfhonever such varieties are available. For instance, several BI resistant 
vajrieties are available for lowland and upland ecologies, and BI can be greatly
mriniiized by growiing such varieties. Similarly, varieties with high levels of 
tolerance to BLB are avilable. and ;f these are tested in disease-prone areas 
and their resistance is confiried, then these can be diiectly introduced or 
used in an appropriate breeding program. 

* 	 . Imliciu j(1e ,4 Nlad( /e -D iseases such as BI, ShB, leaf scald, and BLB are aggravated with increased application of N. Eherefore, it is necessary to 
1 ,C(1 ilH 

monitor thet plant Ialtih wh en H application is contemplated. While fertilizer 
is riecessarv oi proper plant *growth and production, balanced 
application. particularly of P1and K. should not be ignored while excessive 
doses of H can result in greater disease intensity. Application of K, on the 
other hand, has been iecommended in cases where BS is aserious problem. 
Some of these beneficial effects of fertilizer Use, however, need to be 
confirmed. 
/t'U qs ('11)f ,'Witiq ic - In areas where the weather pattern andcI tin 
disease cycle are known, it ispossible to adjust the planting time to escape the 
peak disease period. If ti i' cold season begins in October, this will result in BI 
and sheath rot. [her efore. varieties should either be planted early or early
duration varieties used, so that the crop will riature before the unfavorable 
season sets in. 

* 	A1)1)1(~iict( i) ioil,iti n - Diseases can be minimized by breaking the 
continUity of the pathogen. Fherefore, unless R varieties are grown, it is 
preferable to grow one crop of rice in the most favorable period and to grow a 
different crop in the following season. The best example is the Sahelian zone 
where a good rice crop can be grown between June and October followed by 
a good wheat crop in Novemnber-February. 
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0 Quaw I iit ..Legislative control of plant pathogens, nematodes, and stored 
grain pests is al etlectiv tool in pjevetiting their spread in new areas. 
Phytosanitary crudq(juarantine itetulatioiis ire rigidly iiplemented in several 
countries. Thus, while exchang(e oft ermplasrn is one of the important steps
for crop imiprovmenrit, til' should be don t( ai effective and speedyUjide 

plant quarantirre Limbriella.
 

Considering the differences in species of insect pests arid disease pathosyster is 
in Africa arid elsewhere, genetic improver ent must be geared toward resistance 
breeding. More information on the prevalence,, incidence, and extent of damage
by insect pests and diseases is needed, e,-pecially for cenitral, east, and northern 
African countries. WARDA has be ii nor itnhrinihi the pvsts and diseases in its 
member states in West Africa; howevt, ii d )th studies are still needed on the 
biology arid epiderniology of pathogens, and tie biology, eCoflogIV, and economic 
threshold of important insect pests, sill(e thse ellc; orieris arIe esseltial for a 
sound resistance breeding prograrIr aid for air e.fectiv, IPM alIpocach. 

Another very important need is for close, continuus()l, inronrlitorilni of pIotentially
destructive diseases, such as BL3. virus dis(Nes, drd of I)Otelitiol irlsIct pests.
Hie fact that virus vectors, such as 13PHI aid GLI, have becn reported ir Africa 
underscores this need. 

One can safely conclude that the need for iiore ii-depth itesearch on the 
insects and diseases of rice in Africa is imperative. thus, tfie international research 
centers, such as [ITA, IRRI, and WARDA, and regional centers inmany African 
countries need to help African national programs independently and in collabora
tion in their respective areas of competency and mandate. 
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RICE PRODUCTION IN KENYA
 
J. N.NJOKAH 

INTRODUCI1ON 

Rice is not a staple food for most Kenyans except for communities along the 
Indian Ocean. Until recently, rice was eaten mailv on special occasions by the 
average Kenyan family. However, the trend has changed and rice is now a regular 
dish, especially among urban comnlinities. Consequently, the very rapid growth 
of urban populations has placed ai strain on rice availability. Also, an improvement 
in the startaidrd of living of these communities has been accompanied by a shift in 
tNste, malkin rice almost as freguient as ii(,lali (maize meal) in the diet. 

,Most of Kery'l rice isqlo,.v ilirrigation schemes. Together, these schemes 
JcCounut for dbout 90'J of the maiketed rice. In addition, subsistence level rice 
cultivation h(as b,en practiced in parts of the coLlutny for over 80 yr,mainly on the 
coast anid within the Lake Victoria basin in western Kenya. In the irrigation
schemes improved varieties jre grown with sophisticated technology, and high
yields are usually realized. Subsistence level cultivation is more haphazard. 
Several indigenous cultivars are grown at a relatively low level of technology, 
usually giving low yields. 

ARI-A (INDLItR(W. IIVA IION AND YILI .DS 

As noted earlier, most of the marketed ricf in Kenya is grown in the Irrigation
Settlement Schemes managed by the National Irrigation Board, a statutory board 
of the government. At present there are four such rice schemes. The largest and 
oldest, M~wea with 5700 ha, is locited iii the Mwea plains to the south of Mt.Kenya.
The other th ree, Ahero with 500 Ia, West Kano with 500 ha, and Bunyala with 
300 ha, are located within the Lakc Vi(:toria basin. TI iese four schemes together 
cover about 8000 ha. Presently, the area under subsistence rice cultivation is not 
well docunrented, 1andmost of the rice produced isconsumed within the family. 
Ihis is 0tsleciallY true, on th, coaist where rice is a staple food. A substantial 
,amount of rice gIrown l)y suLbsist(nce farmers in western Kenya is probably 
ra keIlllk.t'd. restr'lts ri(,t1able I I rodUction data from the irrigation schemes in 
the peri(.l 1973-74 to 1982-83. 

Mjtionmt[ Irngntion 1 omad, Mmiobi, Kenyai. 
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Table 1. Rice hoctaraga and paddy yields in irrigation schemes in tho
 
period 1973/74 - 1982/83. Annual Reports of the National Irriga
tion Board, 1973/1 - 1982/83. 

Year Area Cropped Paddy yields

(ha) tormres t/ha
 

7403 33563 4.5
 
1974 75 
 7249 31 558 4.4

1975-76 7255 36 996 5.1
 
1976-77 
 7366 43 640 5.7
1977-78 7919 36813 4.6 
1978-79 
 812 34912 4.3
 
1979-80 
 8666 37476 4.3
 
1c80-81 
 8743 41 153 4.7
 
1981-82 8131 38 613 
 4.7
 
1982-83 8014 36412 4.5 

Even though rice has been a elatively unimportant cereal crop in Kenya
compared with such crops as maize, sorghum, and millets, it is becoming
increasingly popular with lowil dwellers. To meet this increased demand in the last
3 to 4 yr, the governirlent, through the/tinistr of Agriculture, has embar (ed on a 
campaign to proniote rice production under tainted culture, hydrc norphic
conditions, and even in small-scale irrigation units. Research on rainfed rice has
also been initiated and is geared towards generating appropriate technology for 
rice production in these areas to supplement the output from the irrigation 
schemes. 

()NWSMIT ION, FX-OR IS, AND IMPORIS 

All of the rice grown in Kenya is consumed within the country although some 
small quantities were exported to iqanda between 1973 and 1976. When weather 
conditions permit good crops of maize, wheal, sorghum, and millets, rice imports
into Kenya are usually not significant. However, substantial imports were made in 
1976 and again in 1981, reflecting adv(:rse weather conditions that created aserious 
food shortage that necessitated importation of essential food grains such as 
maize, wheat, and rice, despite fairly stable rice output from the irrigation
schemes. Statistics of milled rice imported into Kenya in the period 1973-1981 are 
given in Table 2. 

til I .( )[I)(JCTION .SYS ILMS AND IC(OLOCII _S5 

As previously noted, most of Kenya's rice is grown in irrigation schemes with water 
supplied from rivers, and in one scheme, from Lake Victoria. Mwea, the largest
single scheme of 5700 ha, isirrigated by .gravity,but in the other schemes, water is 
pumped from rivers or the lake. Land preparation is mechanized and consistsof a 
singie wet rotavation operation. Rice seedlings are raised in a wetbed nursery and 
then transplanted manually by the farmers. In these schemes, cropping is 
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Table 2. Imports of milled rice (tonnes) into Kenya in the period 
1973 - 1981. Statistical Abstracts, Ministry of Finance and Econo
mic Planning, Kenya, 1982. 

Year 1973 1974 1975 1975 1977 1978 1979 1980 1981 
Tonnes -23 1502 4 10001 24 111 241 1239 4939 

programmed by the management, and all agricultural inputs are provided to the 
farmer by the Board when they are required. Fertilizer and pesticide rates are 
standardized, based on scheme recommendations. Improved varieties are 
general!y grown in thf. schemes although Sindano and Basmati, two locally 
adapted varieties, are grown in Mwea because of their high grain quality. The 
schemes are located at about 1200 m above sti level on soils generally high inclay 
conten' and with a pH range of 6.5 to 7.9. Large hectarages around the lake 
(40 000 ha) are cor:,idered suitable Ior rice production if developed. In western 
Kenya two crops of lice per year have been grown until recently, but there isnow a 
shift toward a single crop because continuous flooding and the associated 
problems of land preparation were found to have adverse effects on yields and 
farmers' incomes. The r_,ossibilities of growing a rainfed food crop during the 
off-season are being explored. 

Outside the irrigation schemes, rice is grown in seasonal swamps, valley 
bottoms, on the shores of Lake Victoria, and on the banks of the Tana River. Here, 
conditions vaiy from hydromorphic to continuous flooding, and there is little 
water control by the farmers. The crop isgenerally direct sown. Even though some 
improved varieties may have fIo :nd their way into these areas, a wide collection of 
local varieties is still grown, especially in the coastal areas. The same variety is 
sometimes grown under different names in different areas. Varietal mixtures are 
common in the seed that is usually grown. As indicated previously, production 
data from these areas are hard to obtain since most of the rice grown is 
cons m-ned by the farmers or sold in the village markets. This subsistence 
cultivation isestimated to contribute not more than 10% of the total rice produced. 

In addition to these, two rice growing conditions, there are now efforts to 
promote rainfed upland rice and rice cultivation in small-scale irrigation units. 

RE.SEARCI AiND :Xi LNSION 

For a long time, rice research in Kenya has been directed towards irrigated rice to 
take care of the operational problems occurring in the irrigation schemes. This 
work has been coordinated from Ahero Irrigation Research Station, located in one 
of the irrigation schemes, the Ahero Pilot Scheme in western Kenya. There is also 
a substation in another scheme, Mwea in central Kenya. Because ofthe very close 
contact between the research personnel and the extension staff in the schemes, 
the impact of the research has been significant in ensuring not only stable yields 
but also high yields of more than 4 t/ha. 

Early research work was organized on a project basis by the International Land 
Development Consultants with FAO/UNDP backing. From its inception, the 
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major objective has been applied research to assess optimum methods for 
cultivation of rice arid other crops under irrigation. To date, emphasis has been on
the selection of suitable varieties, cultivation methods, deterniling optimum
water arid ferfilizcr reqILfre'1 r ts, adid (staHi sli effeCtive and practical crop
protection neaisures as wtll as soil and water nranagement practices. Ileinformation that s ginel(rated in!tie irrigjation s:llenies rea:ch}es thle farmer (luiclly 
because of the ver' clo);e rlatiwuisip between thre ise5 i (:her, the extension 
agent, and the farmIfi earcher and t.re extesi(n agent btlong to the same 
establishment, ntod tog etheir they orifarize finrrrre's sri ars, field demonstrations, arid trainingfu r field >t if. Any [)ruruisinFR results (aretested tin

i
far riers' fields 

to asce rtaintheir validity 
Outside tle rrigattio s er es, extension services are pr(vided by the Ministry

of A,;ricultu rue,Research on rainfed riwe has recently been str-ted under the 
ministry. 
The most importnt rice diseases in Kenya include BI (:auCded by /'.1iUrrinia

onIi/ade arid RYMV. The latter is transmitted by leaf-feedin beetles such as 
tss' /a [m isilli, Chrt '/ocnmapJdla, and bi hi.sp ic&. II , j ese two diseases 

are more serious in western Kenya, where the first two varieties to be grown in the 
irrigation schemes, Sindano and Basmati, had to be withdrawn alter only a few 
seasons. Sindano was withdrawn because of its sensitivity to both BI and RYMV,
and Basmati was withdrawn because of its susceptibility to B.They were replaced
with improved varieties of the IRseries, which through screening trials were found 
tolerant to the two diseases. The current commercial variety in western Kenyan
schemes is IR1561-228-3-3. BG90-2 is also grown on a limited scale, especially in 
schemes where single cropping is practiced. Some otherwise high-yielding
varieties have not been widely grown because of their susceptibility to RYMV.
Other diseases that may require attention in the future include ShB, BS, SR, and 
glum, discoloration. 

Insect pests that are considered important include SBs (l4laliaptha .cf)WrtclId,
Se.scamij sp, Diopsis thoricic, ).The sporadic incidence of leaf miners and CW 
have also been reported. These are usually easily controlled by suitable systemic
insecticides. Birds are a serious threat, arid farmers must scare them from their 
fields during the ripening phase. Rats could cause some damage where field 
hygiene is inadequate. 

Theoretically, growing two or more rice crops a year is desirable and should 
give higher returns per unit area. However, experience with double cropping on 
large-scale irrigation schemes in Kenya has revealed certain short-comings. It 
creates a situation where the soil remains submerged for long periods without 
getting sufficient time to dry. This continuous flooding creates difficulties in
mechanized land preparation, specifically the bog-down of tractors. Crop
performance is generally poor under double cropping, and it is suspected that 
some toxic substances probably accumulate in the soil due to the prolonged
submerged conditions. Incidence of diseases and insects is also higher under 
these conditions because of the continuous availability of the host crop for most of 
the year. 
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FUTURE PLANS FOR INCREASING PRODUCTION 

Recognizing the growing demand for rice in Kenya, the government is committed 
to increasing rice production in the country. The National Food Policy emphasizes 
self-sufficiency in food production. Towards this goal, the government is 
promoting rainfed rice and small-scale irrigation units in several traditional rice 
growing areas. Large-scale irrigation schemes have also been proposed in the 
Kano plains in western Kenya and at the Tana River delta at the coast. Indeed, the 
potential for increased rice production in the country is great. 



KEY RESEARCH AREAS ON
 
IRRIGATED RICE IN KENYA
 

J. J. NJOKAH ANlD M.I,OKHOBA 

INI k )IAI([ IK)N 

Compared with research on other cereial crops. such ds maize and wheat, rice 
re4sedrch in Kenya is a n-atively new endeavo. Inthe erly 1960s. sonic trials wele 
(conductl(ld il lt hile oldest Il kir(.et (-! th1 li(e illiq'ition S(:helli(s, bas"ec 
iiiaily (IIi o lajiatiol a1laSl)c'(ts o tilts('ht'nlt, Orc iini.,td lci,reslic (hwds started 
tmkadl.s theIrI of lthc I ()S,vwith IIt t t ishillii t Alwl-Ii itlation Research 

l it O tlw' wilhill t I.- ttiilltI hidti('s t iOll, eseIn( K 1isl O j)tiin i dt. thiijltivatioai 

culd othc'i crops 1und(hf illiutinl, II' 
<ll~l~oL~r t illiiitioil ,s'Sll ill vit'W of full-scale t le(lil l out otO t iiriojable 
lot(,itiAl oftthe Karo pldin. 

of Ii(., o sIv io,n wotild 1ls0 -stal)lish the luost 

se i ilto d ILll-5I h lW!l,(' OiL WitliII ri 
(Ovel i tspt ft Ii(('i o)lin list 

I o 'iate,tII iti hI s (It)\iOw I , St1101( d lfc'ItU 
111 s ot irli(li(t the tIy. Iltie i to 4 VI,thu s irl it ific 

F.?sc:arci I)ivisioll ot the "MillistN Aeseu lltuji ll fainltdAfl'i( his initi(t)tI ll 
LIUlAlld it ht wih rI(owilh~ rite lorot l ivvir banks,t0 Ill he IIeds oh lii11i 

lake shorws, and swaiijy iuwa, as Wll as ill valley lottIoll"is.
 
Ihis paper discusscs tI IIldin reserlh d eis on irrigated rice in Kenya. No 

results rom specific trials aire iuleselit1d as the objective is to give ageneral view of 
the research activitius. 

\ illYYSt I (A lRO AN )(,sI S AI,,A'[)RY
 

Variety selection 
At the time the Ahuo hrigation teseaich Station was established in 1969, only 
seven varieties wee avlilalt(h il Ole ( oliritrV, the Most iiO)tllar coriuiercial 
wrieties leiliq sindano ('Ilocal vaietv) and I,silfli 217 (iroduced from 
Pakistn). lhese stvii vai etis obviously ecld aI g( irIuiIbei of indig(enous 
rice vaieties thaWtW Ibinj grown country (especially at thewe in seVeild parltsor th 
coast) Under subsishnrcC cultivation and which hdrd riot been properly collected 
and identified. 

Nilion)rlIhm(piin I ld % n)J,Kcn'l-,, 
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Sindano and f3,srnati were already beinq grown coinmercially at the Mwea 
Irigation Setltl Iment Scheiml, and with theestablisfhmInt of irrigation sc'emes in 
western Keiyd, they were introduced into thesu new schenles. In the western 
Kenyan schemes, however, Sindano was found to be seri(.)usly suceptible to both 
BI aid RYMV. [3asnati was snsceptible to [31. After only a few seasons, both 
varieties had to be withdrawn and suitable alternative varieties obtained. To meet 
the immediate needs of tile (1isease-proie western erlyai schcfwme,. it became 
necessary to import new rice introductions. bew cuLltivairs were ota)ined from IRRI 
in the Philippines, Tanzania, Surinam, Japan, Mtaifrititls, Colonbia, some other 
Asian countries, and more recently from II A in Hieria. lo date, there are about 
300 (:ultivars at the. research station. These new introductions were screened 
rigorously at both Aherm iand ,wea. 

The four mairn if)j'ctives of the sele:tion l)IJ(ldll1 a(e:
 

0 To obt~ii[i hit-yielding varieties thait would iicreaise the yield of rice, thereby
 
inakiinj a coritibut ion towards national food productiorn, raising farmers' 

incomes illdmtnimizing (JOvernmllelt suibsidies. 

0 	 lo obtain va,i'ties that would ot 'a0silv succumb to outbreals of diseases, 
especially HI <Ild R'Y'MV. 1hi'- wOld not only in:rease prodLuCtion but also 

leducle the cost of (rop plottcti 0 I')v use of chemicals. This continuous 
scr-eerirg woul I ,) ,nsult' ava.ilability of ,aternative vi ieties in the event ofa 
breaidown of ttre ut(siAarsexistirirl vaieties such as the breakdown of 
IR579-48-I-2 to 11 inlthe: w-,teiri Ke l sichemes in 1977-78. 

0 To obtain varieies who se in: itition period', would facilitate the desired 
cropping inti'nsity (e.g. early-rn aturi l( wuieties where two crops a year are 
grown and late maluring hligh-yieldin vairieties where only a single crop is 
grown pef year). 

* 	To obtli iittit 's with aI( Itahl-tlI milling rcovery and good cooking and 
talte gualitir's. 

Hew intioducitioiinustrrr,-, h tIsIl l tf l1la1t Quarantine Station inMtuguga, 
where they are Sct'lied t Ohel [tr,'11rce of se(ed- borne viruses, nematodes, 
pathogenic fIi,and badt'r a. Only disse-f re r[aterial is released. Sometimes 
heat treatment or tissue (LJlIlIltI' 11,y h eI ploVed to supply disease-free plant 
material. Oi(e tit' iltrodutliols hdw pasid fIre Plant Quarantine Station, the 
screening l)ro(.iirii ,dol)ted at 1ht, ,ihtAro Researf h Station consists ofhrilatiol 
tie followinj foulr sta(es: 

C Observatiorral rluirtri in w hict ', 4''set'ds art multilliCl and assessed for 

sol(e ma , fe.l. lu1t li ihlit, 1odgingi, ailld react n to major1ljol tlit lillel I 
diseases ili(t'l field ith trliI). 

0 Varlietv tials iii .hclrIhwiihll statisticalily '(IdexIiIlerint an' conducLted on 
sir11alpiots ill lh'I irr h fi 'Ids ill which acceptal)le varieties from the 
observaorr[al il -1 lreslre Colill)al(T with corrniercial cfiecks. The better 
varieties errth'r rlaice trials.ifu 

a Large-scalt vriety tals (sile t i-tCence trials) are statistically designedli 
and carlied ()it oi1,irlg plots on res('arch fields and in the scfhemes. 
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SMinibag program whereby small quantities of seed of l)roIIisirrg varieties are
given to farmers to gro. or thuir lidlds uider standard ,sclSf11 e(cant
mendatiions. 

Observations are stardardi/4 d a (:oldirliq to Ii. iiM il I' ti. .P lSrj ,,':
fi(/ R c (1). 

FrlillThe-,  ('-)irt r It()[r (iletdits 
f ( , f,s l Idtiit '(Nl ( ll Rl'()l. 

rl, lrq trsf '-i,f viAI t - ' I(ItstII(lllli(J[I ) i 
I I ) ix il . )I :" i2., ,f(lil I is 1(dJLIn I yield

p(o)trrItia l f-)I tI). I"t()hlI t to ) I 'I ,Lrft[I V 1',i [ I I Idnirri rl Iit ,(l 'xhi) it, 
riI() k ) J(I[(, and1111(s o oxd , ( r ( It1,111 ts- I-, it O f'(Ido i ( frIit %JI(I v.-st(-rrr K( n ya.
A ioth- r i i :-umpl' , fiiJ)()t. .% tI hIs l (l 'i( I 1) 011O tial (uL ) tI H I, 1h ). is
itiod(crIt(lI t-'r to I', KIt lo)t t'N'M\, h , Ues t(lhI, (rain Cludlities, and 
'Xhitit, 1 lodgjill, '.s ,ifle qtr, n whowre sirgle (:roppifitq is pricti(cd. Other 

lol)Iir it1icties v1 are 881 Ik - 1,-8. [ 4.13(34-8. L W196, and I

Ir1 ifI( i ( ,S (('Ilif I( varietits ithi.
Ips tf I( irr.e evident that som e local varieties 

)i m t -pd ai'ifl (lesira.fiM traitS. sucI fds resistance to Bl and NYNIV as well as( ,IlifIlt .f irl( qualities, probably bcdUse O th ei[ long history of cultivation and
adaf,,ltlol iII I lie(;OIiritry. [here are flo'>, plans to make a conprehensive

olelh ti()i lli issiont Jrif traditional rice-growing aredc o; the country to be funded by
tht, Irt lajtiorifl Bfoard for Plant Genetic Resources (IBPGR). Fhe discovery of 
rs:t i ) Jt'i ilr local gerrnplasm and the desire to make a greater contribution 

Itowid it.-(- improvement in Kenya have led to the establishment of a modest 
brec lii ~tlprogranir at Airero. This program will strive to solve some specific local 
nohlenis. (%specially improving some cornmercial and promising varieties in 

tiose traiis in which they are found deficient. 

Crop husbandry
 
Ihus lar. studies have been conducted on 
growing seasons; fertilizer rates, 
ithotids of application, timing of application, and different sources of fertilizer 

eleients: plant dertsities; weed control; and crop establishment.
 
Kerrya has a bimodal pattern of rainfall distribution creating what are called a


loi(-rains season (March-July) and a short-rains season (September-December).
 
Ir western Kenya, studies have shown that a rice crop can be grown successfully in 
either season if factors SLIC11 as land pieparation are not limiting. Better yields are 
generally obtained in the short-rains season; the lower yields of the long-rains areprobably due to less solar radiation, lower temperatures, and higher relative 
humidity, conditions that promote the incideice of diseases. Early planting
(February-l'varch or August -Se)tenitert) tends to give good yields.

In Mwea in central Kenya, r ice is 11ot gIrow during tile long-rains. One reason is 
low temperatures in the riloriths of JLJne througIh August, which tend to increase 
grain sterility.. Ihere are also soni socioeconomic factors that mrake yields in the 
lonq-rains seasarn lower tha those obtained durinq the short-rains. The long-rains 
season is the best time to grow food crops, such as sorghurm, maize, arid various 
grain legumes. Farmers, therefore, divide their time between looking after their 
paddy and their plots of food crops. Labor is also evidently scarce during this 
seasoll. 
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Fertilizer trials have shown N to be equirted for rice in Kenya, and current
 
iecoinrnciided rates at 26 to 52 kg Hh, using sulfate uf anirnorria, applied in
 
two split applications. P)is deficient in paris of /Mwea,and recently an NH P
 
interciction was indicated, withIno response beingl recorded from application of H
 
it) the: absence of P. No cosit ive rt.sponts to K has been recorded. Even though 
there Hay be beIlId its to IN fhtilit( iinol )orition, se tIi this has riot been 
l)ractic(fl: tfhrtlefuie, f)eth ,ialication ( ill ioadheas!. Alt mitive sources of N. 

tl to sulf'Ate 
(Currentl trials utirvralisingl the' H lev,,e well as-eluc:idating] the H P 

siChLIS uIea, have- )een te"stcd but foInd suIpXIo of amnO1ia. 
ait ap~plie:d ais 

ilit'lactiorl. A trial is>iII lr to studV 1:it- I l nil(lti a (al(,es-,s )o)ssible' use of ,'\ 
a(luatiC: it'llthat liM". ii s bittic, ass)(iation with N-fixing blue-gi(cu algae) as 
in alter lative s (titce etN. -\.(,IL, is (uit+' cur iHInon illIaddy fiUlds in westeIn 

IK IIi'a. 
I: rri tfilo](e lplt p)oleiilatihll lliV ,) • 120SiStudte , Stiown spa(ifl(j to (live
 

OJ)tiiIiri Ifi-int ,i', Isi rd '',Vis' f fecdSa
l(,tnsitie' l to (AhiuvC )eve e Of the 

erieti( ill f)rfofrnI Of tIIIIslefeeritIIIiel Ii iee,s I fir'W is1(fite', dl ihiJi~tioll ill Ii 
l eili ' ih fey'd wt ,ite ' hfith'lrihil I'll wa,wIlwirt low tilleinl Sindano
 

aId HKa'Irlili ir' ((AVli. a -.mi itel 1 () o r erld.(d.
,till rr) i" i('( 
I !W nest e('0lrn l<ijwA,ct.'cl, ill ,are grasses, followed by11)111t 5,feIii)( 'iie,' 


See'dq. rid thr)(ifereafra \1'eef I fid weeelri is, the' iniost emniior otfod of
 
far, .o li he'rltih:ielcs ile' viewWrt'e e tdrtd so filln letit s1\Wii br'irij ei)eILi(tAIL- inl 

of efrerwil~ig abe1)) Inet'iserd li e )"Ie(tet ibor, 111'hi fale scarcity has lIso 
ne:ess' ! "-,liefalie eli', to i)Hm t Oi l i tfi dire t c (diflq as well,ieeel ir e ipl e l lpiaitim 
&i o +eti+,eJces iiietas ,ci f e lie' t('irrfjelarrters10. 

(ilooevil t II lI e( 'ii 11firs,I,(i eefs ,' fe ,,nIeaitie~.td iii t) 'rr Ke nyan scherrmes
 
i i ,t IlIc;'et tieri \li- i leefcl'lili~i\ I cc tssitIting cji
I'lhtur e i d ml ' flce.etcee'i, i'ni ll('II 

shlit tIe silll,, (itel)flee e Iei I er )'ll 11-s 11k II e1a itl" i11, Illn d f)el'fe iiition: frecLI 

e)ef ek f t,)( I(h,- 111li , , .(-,litI. )ereli rroeltd rototilli(je
t 1c\ i it il t)1c()1f- Iet) Jh 

le ict0 ." ,lh file1( 'e(1i(i1 tI ,'\lhtlq ets l ( I I 
v ilic'lit's \eh ild I leie' ltii l I (t t 'Ct le tfh.seoils to dry 

e -. el II I 1 l1'',, l tee iI t'r r lrud1-CILjrLtliOl 
lflit eei l !,lt !U ip 

'-,ilt 11i1 itly ie 't Ileel tiettllfeax' 


Ihe shit tees->iilcle e ii ]I('( tecokfood cropsie,liet l ld'I itIe Iy to tirert 
tfiatc(iilt l f)e (11iee"m ill It , ,i 'X le I(I' l i d ,ii t,et laddy CLirL i theol le' 
short-rair s sc'<ieeni 1iiie [e'ei" te Le iliniief til' Iur[I(-rails selson, Itisl i ee C [()Iiit€ 

fIe. Wft'd lhdl erri' WiMt-,t ',ciwl',e i ll i I liler I'11ef Ce l o their( ttitlh e i()11 t Ierlei
10()d 1('(iLil t o I I ll(ltf )I1( il (I l food clop.(Illlull ,i (,i h tlilt'lli [I(:t 

Entomoloqy 
T rice' ( ll) irlKel,,yl is t.Xl)0es'd teIlIar1t (ivnvicir neilta, I(fmiologji-al. and 
biological facWe ,tf11 ifle',l ic'it-(s Ii taile co istaints ircireased'Sields.s tio 
lice p.roduc(ti l illK'i'yi. i'1pec illy ireIaste frirthOf illncidence.
 

A wide raitte cftspeci',rts t trl,,Ie plit
differ eit i( La \lr Uios sta(Jes of 
g]iowtlh. rsltlligl iIllWiltc'd ields ,Amriieie I tic llieinl pests of rice inKerwa are 

c *e il )c cill rice' I ic' I 1Ir'l,a (Pyralidac-SBs. [h r Iier11f,Ie'. I (()left'l t h, 'lea,/a1m 

http:eaitie~.td
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Lepidoptera), Sc,, amnab caimni,,tiLs (Hectu; lae-Lepidoptera), Chie ilt'iirs 
(I'yralidacLepidoptera), and the sAalk-cyt-J txn u Di.!ji., spp. (Diopsidae 
Diptera) composed mainly of 1). ttiiecinA (f). nm<i(h titllnn ) and small 
proportions of 1). qit li.Other psts of signlificancu are the CAV (fir tnpritl' 
(i/c ill P/i,,. I.epidoptera), the lice leat milling beetle ( li i.lt lyr'lidj'w 

'Iitt C'. (Coir',,>or li, lt(ohsoptela),' 11 1 'tval si)eci(s Of plrIlit bu]s including 

Im qht~l
-: [l(,, 0> ilitahd schlmes ml w(t-tetm Keiiydi, tho WSB 

(/.",'/1,l r t Il(re rIt tt t t<) Il-, ftirs iiit'd i V ir s CrlIuLIuterecl. 

boi,,")grtiM(c iidt Jr t ()fOw pink stemii burer (S. tiht ,.ud thre stalk-eyed fly
I)i t,.,,, - been noted to cause smnre (lar 1ale.lm lhe sitUatiol is sligthtly 

ditterirt in MV.s, ( e.tral Kfenya) where the leafrt iin(J btle, the CW, and the 
stall\-eyc ly are tm most C(ollinno ilsect pests. 

(Conr llrlasures so fa have been based oil chemical control, aid insecticide 
eilnadtiOIl trials at Ahero over several seasons have shown carb)ofurai 5G 
(a s',stem(:icarb)ariate insecticide) applied at the rate of 1.0 kg ai/ha to be effective 
fiu
tie pest complex of the irrigated schemes. Fenitrohion 50'' LC at 0.5 k(jha 

ha, also beeni used in lwea. Further insecticide screening Studies have indicated 
suitable alternative insecticides, and economic rates and time of application are 
cuirently' heir g tested. Granular formulations are both systemic and selective; 
thus. theV are preferred because they spare and allow influence of such biological 
conrtrol agents as parasites and predators. Preliminary observations at Ahero fave 

'lahtclia andshown high Al. st egg pupal parasitism by the ectoparasite 
(s snr intensive stiidies are being con-LIlm sp. (111'hletrmc'niciac). Further 
lctted to confirm the parasite/predator species composition arid abundance oil 

rice pests with a view to encouraging an IPM strategy. FRant host resistance to S~s 
is also being looked at, mainly by screening varieties for tolerance/resistance to 
borer camage. 

Birds can also cause enormous damage to the rice crop, the extent of darnage 
varying with seasons. The lu/ca quch', birds and the village weaver birds 
(Iiti.ris ,-Il(l tIIu,,) cause extensive grain loss, while wild ducks, especially 
Ai(hj)0(/Cnl spp, cause severe damage to rice seedlings. Control measures, 
including aerial spraying and the use of birdscaring devices, have been effected 
when necessaiy. To contain the pest problems in the irrigation schemies, a general 
pest monitoring program has been established; it assesses the incidence, 
abulAnce, and seasonal distribution of the common insect pests of rice. 

Pathology 
Several fonal acnd viral diseases affect rice in Kenya. The main fungal diseases 
encountered ale [31 caused by t't1icuIlariatni/,c; BS caused by several fungal 
species irncluding ( 'ctlslirl)(h, spp, tl'lmotllsimrihrn.tji iu nt (Lcl140
",l/nhia ,,ih1cii ii and H . ' ilmo)idcmnr var. Irregulare: ShB caused by Coillisium 
sp. (iri Ht ri, s, 11,1); SR.and glume discoloration which have been found to 
be caused Iby a coniplex of ."; 'l/tnilnt based fungi especially / I. .4illoidcltem 
var. IrregulariI rndOther fungi. With the increased incidence and extensive yield 
loss experienced in the mid 70s due to 131,research activities were directed 
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towdrds selecti Ig tot varieties N to BI disease and screening for suitable fungicide
for its cortiol. Tiiough this prograi, N,varieties have been identified and are
being grown cormercially in til, formn ly [l-ridden zone. Suitable fungicides for
the control of common seed-bore frial diseaises have been identified, and
currently Benom I, a systemic tn(jCid( , is Used Is a standald seed dressing in
the schemes. Recently the inr(:id nfut( [30 , ' aid ,JgLur discoloration havebeen increasing: thUs-., great erriphasis will be equired in t itfuture ii looking for
R varieties. This should be StppljICICted with cUltUral and (lIl iial ,control.The
only viral disease of lice re[cded iii Keii/a is YI', ,.1tin i ilown to be
transnittabe both nrechanicAlly and tlioLI(ft insect vu( tor,. lterrsive variety
screening four resistance to -Y/VW has beCn underitaktit with l)ositve results.-I hus,
several varieties, including the commecial V1561-228.3, have bee fourd
moderately R. Other stuojes to contiol insect vectors, such ,as,"s</Lisila.

rC'110CM"111 )rpI/Ia arid lii(hi.slw h(,t, have -,shown promise, especially inreducing the incidence of RYMV in susceptible vaIieties, It has been observed that 
up to 60V grain yield losses may be incurred when RYMV inoculation is done at 30 
DAT or earlier. 
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RICE INTANZANIA
 
H.M. CHING'ANG'A 

THE IMPORTANCE OF RICE 
Rice is the world's most important food crop. Rice is a strategic component offood security and a crucial element in the staple food economies of severalAfrican countries. Demand for rice if] Sub-Saharan Africa is becomingacute as a resUlt of a (Jeneral dietary shift fror 

more 
COrirventional foods, aridpostulated that deaInrld Will (orl tilet. 

itis 
to rise. PIoduction hIs to bhstepped Up toavell a serious e(onomric (rain iro the foreign exchnle re'serves if) Inost 

Co nritris. 

RlIA IN IAN/.ANIA 
Tanzania is neither a major world producer nor consumer of rice: however, rice isone of the major cereals grown in the -ountry. It is believed to have beenintroduced to Last \fri:a by Arabs and Indian traders in early times. Tanzania isthe second loI(J(st rice irou cer in Last Aflica afterMf'alagasy. Ric.e improvementald l)rIdOLrionr illlotiizania as (II iliiporltant cereal dates baick to the early 1920s,when var ietal hesti il (Ildselection weie illpirogress for yield imrprovement among
the local varieties. 

Rice area and production
Rice production in I aInZri, ranks fortlh arirorw1 tlre cereals in terris of volumedid se(ond ill atle.of V [he c(fp is fowII in illruions of the countrycoverin air ,Iltft(A' er "2.7560)h (1)/Irrdur extreriely varied conditionslrng ia ifrollLffipladi I oded., t i irted s.u Htt.,. most of[lowever
the rice Llrowirlill llrrrzarira isl gtlorrritl
ro m ited ice located ilthe river valleysd id basiris. l nl,iiJj(l I( (l )LtI(ill( , i inIle C:01,11iry include:

* (IsarinlU (1r1(1 Ivel,r iplir flir" tIe t~h \', gio,(
* K il r l i brn a il 0\ ailri ~la s insfill IhI r()lo )fo( reg ion
* SOtlIrh Irt ,dir,arId RHrfiji Iksinls inlIlheodst legion
 
IIKalinr.w ilIiirs fritIre i IIf(lIi 
 l ion
* Biukerne rnrd ItIuoe pIiaris irn h leqirlrboj

SSoUtlhell palls of Shillydrn in the Shiriyallgal region 

t'iiti(Jli, Fl fitl(I'X('t",ll(
hi mw,I1.liin i 1 l Rthi,,i1A >-,iik O i()rirpi lon,Ifakara, Tanzania. 
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Irrigated iit i- n, l,grown on IaLRle-scale state farms covering an area of 

approximlatlY 1()0()(ia. 
Althoiltlh rie l)Iod i(tior in Ianzatila has increased gradually by the expansion 

jrea ( -able I), nevertheless, yields have not increased correspondinqly. Likeof 
has been facing tile probleis of 

nany developilg countries, tanzania 	 low 

PIOCIdition under frt nerS' conditions. The national average rice production per 

hectaie is between 0.5 and 1.0 t only, which seems to be low compared with 3 to 

,I t hl u ider rainled conditioris in Asian countries. On the other hand, on state 

farms the average yield is about 8 t ha. The low yields at the farmers' level may be 
lack ofsuclh tactoIS as: Use Of low-yielding traditional varieties,attributed to 

rriiation facilities>, porn()[ Soil aid water managenent, little or no application of 

rtilizrs arid manlures. poorIweed cotitrol, and traditioral methods of cultivation. 

Self-sufficiency: supply and demand of rice 

In recent years, li(ce- hals becormne art imolc)Oiant food commodity, and its 

i lased tronl ISkg yr per person in tile 1970s to 34 kg/yr per:on.1SulIp)tiorI xisl 

person in the 198(.. It i> stilnlrated that about 50, of the people of Tanzania are 

nite eaters. lie dcirllatid is incicasin(I each year and the level of production 

carnilot keep pace with it. I he derilaid or rice has increased to about 383 000 t/yr 

as Iico ottsr t 	 (currently more than 18 million) have.ll"ilit, 111',l, lid I opUltion 

risen. Productioll is b-hIw c:1iSHirtiptior , ar1d rice is imported in sotne years as 

shown itl Table 2. 1anztili ilmius to attain a level of production of more than 

458 000 t of iacLdy by 198), hlorir which it is anticipated there will be buffer stocks 

to suppleLnIIt yield losses in nifavorable years and a small surplus for export to 

neighborinrl counIltries. 

Rice ecology 
lice is tf.town iin all 20 iegqions of riainland Tanzania and Zanzibar. Conditions 

are varied. Generally, the rice-growing ecosystems inLill el which rie is tI own 

Table 1. Rice harvest in Tanzania from 1969 to 1982 (6). 

Prod uctionHarv'sted area Yield 
ea 1000 ,) ft/ha) (1000 0f 

1721969 144 1.9 
1921910 151 1.3 
202I971 151 1.3 
1781912 NA" 
1931973 NA'1 "-


1974 137 
 1.0 	 141 
1571975 131 1.1 

19 6 137 1.3 180
 
197 / 150 1.3 203
 
1978" 250 
 1.3 260
 
19 19 200 1.2 250
 
198( 275,6 1.1 291
 
198l1 275.6 1,0 280
 

.9 2671982 280 

'INA11 dalta nol~t avlflahleh. 
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Table 2. Rico imports to Tanzania from 1974 to 1982 (6). 

Ye3r Imports (1000 t) 

19'4 71 
19"15 64 
1976 9 
1977 45 
1978 55 
1979 7 
1980 80 
1981 45 
1982 30 

Tanzania can be grouped as follows: irrigated lowland rice (controlled), rainfed 
lowland periodically flooded, and upland or dryland, and hydromorphic. 

Reliable statistics on areas under different ecosystems are difficult to obtain; 
h(WeVer, it sulfices to mention that most of the rice is )edSalt-(JrOWn under 
Iaiiithd lowland oi )dsrd varietiesmd swamp conditions where cultivation ntthodk 
viry grea(dtly Iron place to place.Some rice isalso lrown Llldci 0plo rd eC( lo)(jy.At 
P,("Wir ,upland lice is one of the prucdonlilont Fainted crops (lrovwn in Zanzibar. 
S'li -,stih ,s the eastern slopes of Ukirigturu, saMnra Illotnrtoins._Southern 
tigI lorafds, ats' Iling areas bordering Kiloinbtro basin iieimpoiilgitt for tipland 

I ( (-. 

[OtledI 1 eh)rid ti(f).sijsl('ct. This is the predominant rice te(oSySte i/ il 
1annia.Most of the peasant-grown rice is in the valleys of the FJfuji river and its 
thr meiajor tributaries (Kilombero, Great Ruaha, and LUwegLu rivels). Other 
valleys include tho-e of the Pangani, Wanmi, Ruvu,and RLIvuma rivers. Niue is also 
liown on tlhe flat plains on the shores of LakesMalawi and Victoria. Swonripland iil 

Singida, Dodorna (Bali swer rp), Shinyariga, and Mwaiza (Kwi ni distiLt) ore 

known for swanip rice. Yields if) these areas range h-orn ).5 to 1.0 .ito. 
h11i{Iti'I I0,l td c'cos ,iy 'ut. About 27'X of total ared under ri(c cultivation is 

irri mainly qrowrr by the National AgjricultLiral and f oodiated. Irrigated rice is 
Corporation farms at Mbaroli. Nivu, and Dakowo. Moie than orte-tlrird of the 
coLintlrys rice is sLpplied by these three rice in igotion scellies. Kilalali State 
FaiMi with at area ot 300 ha, is tow hneing used fo ric,- seUd iultiplication. Yields 
aie generally high inthis ecology vrying from 8 toL12 tho. Pr esentlv, only one crop 
is LIsLIally grown in the \VS at Mbaiali due to low tenperatiLis di-ir ing. JUne arid 
July and lack of a shoi dtiratior variety. Very few farrmne s troditiorally irrigate tI reir 
rice paddies. but ol eds whle irrigation is iroctical are iound l)ldirsOn the (SdIrgiu 
where MIorali is lonated, inthe Mkomaizi volley innortheastern [an,,aia. aid the 
M/igLLu dit-rict ii the AUisfia reliort. SUnCh taorners obtaint Li)to 4 t.(to even 
thouLh hItilime s are rarely used. 

(Ipluid ',--. tlt. Upland rice- isgiowit on naturally freedrained soils where 
thef ,itetrit)l, i alvavs hel thl II,, ots. Iherelore, the rtoisltULe supply is 
erntirly (d (lirI oiltn airtlall. I lirs 1\,1e 0t il thu is fourd in sLichi places as the 
eastlr it slpc'-, Of tIhe (IluigurU ald (Isirntol ittOuirtaill. ill the Southern 
Hfiqflartis, art uIt lollir iri the basin. O1Vly smallthre' 1n 1,-, borderh RHrfuji a 

tOtal ,ita undLiIII)ropjoli0rt ot fht. R ,((ultivation is grown witf Ihydrorniorlhic ice. 
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Production problems 
AlthOLr uh th area undtr rice production has been increasing steadily from the 
19/Os to date, yields per hectare have bcen decreasing. Low yields realized in 
I Jania al , blIeexplained by a IIIIIber of (-onst raints: ervironmetal, biological, 

dla,:(j.n er it. and socio-ecclmoli.(. 
I inl '1 'litl ltIs l i SIIO (IOLbt that ri(: )roduC(tion iii Fanzania 

is n lore irllutl Rd. t-le iallv II lecelI y'ars, bhVNI, lrl(1il1t ,urd distribution of 
riirifall thill b\" iln other Lactor. IniofillatItin gathere.,d to (dateildicites a close 
association b ,t,,vt (er(0CI Ir-airshorlaR(I ari (rOIltIt iIICi(Itll(e, [:-Oi ilstdnce,l SI 

ri(: yields wo r ow betWen 197 3arld 1970 
 due( to d(tOLUJIht. ()1 tilte Other hand, 
Sonic'It yrLs I-e jis1t(redC low yie Isdut' to 110ods C(aIisC( by x(tessive ly heavy rains. 

I( lel×atur( ratLfly intlulW(s (s the (rowtr pa~ttIll.duration, dnd yield of the 
ri(:, plant, Illhiih altitude ieas. snchas Kilifarjldoandl the: (M_lsadgO air]l-,S low 
t(11r )IpedtLftSi lii plO(LR tiOl InItI111l ares tWI ill( Il l i il nl tenliptrature 
iowII(ls tilt, (t'Il( of tilr, (weisonr diopts bel w 2) C. At Mhk:arli only (nteq(in 
t)) ()I r.:e Is )lo(tct(.eI el vt\Ill lt' to low t(Illl)tfdttlts dlrillq (11(1Jl krre JilV. 
tf i'/s (i i, . I lt, (Iolhiolo(1i(1r UorWtlaillt ,let ln, la(k f hih-yi.,dill i 

iilplrovev(I li 't'-;.'rrl lt,lcIil 
 lt' h)(Jis ,ast,,isi rts, arid w ,teds. or._llrers 
rit'r'd \,,II'lt'j-; ,,itli i (dtOlla i . ut st l' ieVd k ilplopridt(f. ( .lhMt dul tioll,Ivt' 

,1.1to.lciletl( ' 01 It'll t,irl1' tot'l\ 0l(l1lt.'ilt,}il sto's.'- ( (d wstatic diseases 

,.l in -,' ( t, I( )).
/.///I ( I/ll i!/ / ,l'i/ 'I, 'j 's" (5-- /9o.st Iteasarrt tirrirer, ill I cllzciac 

ktl,s (rS)\w 

tlivoi. and nllolStitkirit'ss as til 'lit tor dl('(it 


tral ititir Ill. lov,'-yidli l i l( Ill lliXtlUICs. I:rr Itilhasis is piLced On 1ro 1ia, 
riditl w rhich, to .Irow. Ihe 

tlIditioli,l v'ifietic's rllrll('O1Jilw' 11(s11lll tilit.'- tiXtIt'lleIV nIrixetl this results in 
Inm(iIl ' iwlil11wlhch /3 , .I Il.oliot I st,il'fji lIll IiI [. -e stmd 

rifl/ , it lt,lis,'l ,oiiii Ir In()t5. llllII. ' to i-, l l i(It'.LO I ) id. l' if .' . I ,nd 

I lk' MvV- .,HJ h ,1-, ')LIJ),l 8' ,Irf,! IE'w, . IWr,(jlltM f1 ()1T h, l, llr> P)\.I staSlltl 

B is aIIlso vri torrirr Illlll "ice(tt1iit reapill(;Ir(de uolai
~jietl (IIiI iii~ IT/5's/s 11o p srs It ' list10rk 111(1i lSL't
"hl t st,_ittin" tl(, %".\", )I(- I '( I, a l . '11,,d 0ll pt"-to ('Hl~()OLll,:(iJ 

ricenl htrt-0I) tr i l tl ,i l hIrni alhi tl 

It . i Ir deIt I s hi tp , tt i l tas 1.,l, has ttl ltr. t'IIiw ll 7) In8 will 

thos areas" wtCilit ,1ilsdsandy rtsli(-,till ,11 '( ,d11rll()I(, IItll ,)(Y"', siit Ha (lit-,.'\ll)(m (I~Owl tf[I l l(JA' I ;'l ( helill fJi-,',I,,.-, thlu
 
mo(_st ,, idetlp i ,,,l 1,1(1, . ,,:-,Lt l ij .]'ts Irll ,I l ln l [ ',I lw,,.k. 11(,HI Im ci{ I
 

have? b)een [(.( (qdJ,.ltd m I M)t ,1 M w1 wl(fA't S(f)A iI lt f. r ,1i lI() V, It'tot.,.ovaidlhI( 

ill ]ailm lnm tlh't I,, III11filta w( to) t~lw dJis,." ( Ilk"' t-,ip(.,i1ll ill llo(t [- ,' wel|((d 
IRRI anid 11IA v,'d , lit", h,wv , Shownvr dlt iff.jl~l kIvel", 01 w",sim t, tot [t. 

BS is Also wv (,([ ritivl fin All iIc(-( ito.;ilfI( 1 1 d , ,p ,idllv' tl1 1SCtlfl(tl Upland 
rice C ( ler(. It is fiot o-, (lm n o l w, N t,1 , likcivNM . ' is,. it 0)( (,Lt' laltu ill tht
growinlg sei,:so wflit ! f,'hJuc ho , ,II& h)()hk'd..It is mnow('de' statill( illstalls to() l 'lh, 
tthose areas witlh h~ hltililtvs,11 )(N, s )il',-Il l thl,,, s.s ticlkenh t)V d O() ht, Nlatiow NS 

http:lo(tct(.eI
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caused by ('4'i,1,q i ii /<,t,. though common and widespre-ad, is a minor
 

diseasc CCLJ i(]ir] id ll 1 Sof.
the se 
\k'hito tin (c1L5 d i \! >l, # u i-,t bi ( 1n t ( h attention/i/,ll, ih/U' , j.'d,' hda. liv l 

lii i \ it'., orIC n,i t) i i dit 0i 11t d '. iI<:lC titO lif l\ whicht is 
sOi~ts fllt'-, t'c'i sti,lf'- '"ill ( c-l OtI,lit l\' ( t ll '1rt Ii Il ll i iv st>rt(sc-. owin 

ii P, t I !l/i, Il ' w tod anhnll liA iit()h ofi.l Hf "'r.1olv (lIelved 
-tlVi qe1 i i, l l , it t' t 1 tIM O ill i f P t' ifl . 'fLlk O usIed Iil , Uworm
 

flu 1 I ifI\, r 1 (i,,,I11 11 itl kIllf 'O l i li i Uif
i I 11 t 1' il 511111r ,tl , dt ,Ioticed
 
wloii lIttIl'i., it\ /obi otl pinklfwBt Se, iloff1f' Itpido Otstdikleyedt-ta' ([
r th f ly o 'K dli ,LIIt t • .'It il t I w -?t3 ni p S.l 

il iiil lwli I/rid i ltl , ii iI li illa,.kt ((ill l, l dollSo tf eo
 
ltlu hllidvl htt idt inh 010i S 1 I ill li. cit hiI t
st . iiiiio hiti 10 

Hi.t' l t'i Si (fltf, ). thl pintk S[ '.f I slt/i.)' stalk eyed fly (Difc.Sa'ia 
, i '(i t iii , to i(l thw f/ids. HoI/t r tesI ?tlldil' know rTull ftl Kus rt, IoS caused
 

i/ti t.Is I i.\'ftielefd i / tilit 'oi.Aiothtr insdc cof in po slanc,
isp
the CUtWor 
t "/ f,t fth'J, I .i). •. I f i til' t li'f s t llstiti l fi ([twt 'ldfll ost uleS dtld 'i tlm oticed 

frlHi. (1 LIo' o',s it i , pldtr s cifae l:nd P-3 n 
i f noiii r ii tuiv P-aioni 

an l i )l Ilto 10 l i ittaci WAS. 
hie if t"ltdt l I-' (m(,ttit1h0 mti ifll mtii alo rice 

'wtlilt tt " ill ti ('l i t,~Ill tiitl" I iii"'le_-t 0t ' [ ((l i blt t " hi'ik Iidtids.W Id speciese
tior. isds ilt Ilt, C(tihtmo pla ctice of[SP( il Ill ri1t' 1 1dtl wdi:ll i'

til111fii, cll ic'<~ 'i / hit'ot1(1 i_'tllr5er ,.(Jh suchia. /t/(ta( itti t'li(t ii,Qi+,lwl H>llf ll -f-1ttJldo ill 5si.'5 fnt ,hjtso, (Acrbi6Cides in riot CLRLJture iSStill 

ll ,lent" riq at dih ucial.wilrd lot i.l t of l o' t lh''O loqband10it uf io is c 
\ . tl , i I llm twd wt'.,(J ( (tIrli()l 1)1d t,1( ' tilt ( 011f]/~ lt'dJ With teChniqjues, C~itll Vll 

t'tl-, vhri. , s, itt l, 11irl( lLi<f) ill t.(1w (itt(n itYo ',e f aer(l Ithe r 
ililt l",Im, (Ai ()')-).,)l I I( ("). 

hN a lJI'qritlexIti ! 1 W of t sce)tlp> h tiSlld seroit otO tu Jl ((jldlSOti. y d lav d 
t,t')Ill [JIlrldl~ 1s ir~ la, htt (ill tie,, t ,, l OxCUl dt Seli,:)us le2veIs Of 

inf ..<t'lti~m Ill Owl difhfrew it rik',-'(1 i(I( t Gcull f(,->,. flhi major weed species 

>/,I,,. i /cl'lv,c 111(li( Il,'Jld~wild rice.t l, .' , ~zlt tt. road-leavedBzfz 
w rco,ll i.,st rnainfl ot <l "tolornihte h C< l' t'fl',,/m."< 'l < I lia 

w ¢<, 1t>lar~dA. 17,' i,ill i, l,lt. Of the stwd{-q(_!S. l,l~("!ij iS Spp. are the most 
seriows. 

,%.lMIN,J0711l 'it YIL'ld i t ' Xl ",il of 111C ir[hrt'i .dionbOe lt,<the genotype 
anld elnvirofmllient. j(dr ( irs, f,mmvrible:or Lirt dvor able environment.,twnt djt w 

So'lllt I0eS unasvlbilty orill Ifllhicultivatioti1_<ilfnt ilf, eI 115)01 (ldselaye arihva f_ iput/s,O
0[11 Wdli/( 

adopted. Of ifnlp( )[1,11n.' dirt 000(d kIind p~l 'i I[Litionl: 1)lOptr useoelSeeding.C rates or 
spacinqj (ill ts o-f) rice Ilo)wn liti ows,): ,%,ced control: lthe rjight planting tir-e; 

The yield lpoterdi'll of M,'.. (VuI I)(' if il1nl)rAvCd Cultural practices are 

Wdttf[ unio I'~llnd Ill'indql.nrIltl Lind1(t[ ilrJIcited etcologjy: anld sufficient use of 
tertilizefrs. Ih1WsitUdtI[l ili ] anzamia now is that a majoritycof the peasant farmers 
have had lit t 'chtl_ to the UCisof these inlnovations. They still use traditional 
cultivation ipfa-Utic(.,s. 

.<4()-i(( wm(nl<( ,t i T -he unavailability or delayed a-rival of inputs, 



such s ov'cU 'e, te I 1 ,) s>t ) ide, ht' bicides, and credit, are some of 

the factors (oltribitini to low 'ild, In I rlizaniai. AI>o. tire high labor input limits 

all good h -nskndrc\,, 111d Ii-,d'dl( 1hdld \t'et lI,)n i kaIt is absent. 

i- 4. ,,( l I ",h I X I I )" 

There is iriple ev lrne tii i( t d i.t prmdu li ii it, .,iii ( OLintri--; was 

achie\ed bv imn r inO l Ot iet-'er( 'ah arid t),ttilsiuil sQI\i( (- (). he role of the 

research r Isto d('VlOl) IIw lecIInologly, whIile IIt tO is Io[rI isr tIIIisktrs it to the 

farrni-. AlthonAut so011n resei fiCdinjs re availahiliivl t tleli.rh staltions. 
these' hadw not seni exteiided to),rod used by thim tarf n imli IhertpreIsently exists no 

satist,( t liiat'e beween s.an h ind exhensi ii ii ariaria. 

I t' developed ttechnlology needs to 1w v,'alnlaite-d hI IN, seser r at the 

tarmtr< level thliouthll o1nta1[ denllttirions adll( trial>. Sitl e the colonial 

tiues, riiriptlasi, l'is he(,n cl(levd on st<tin-ia-d resear h rathe[ than tarm

based research. i-heltoe, exten>ive (i-station trials etd to he organized and 

condoetCd [V tl (r)p ( oordiitors in colikibairitiori with extension agencies 

under the tse:i a ieh pro)icrnis need proper infrad k rtrallm..<,tl)( 

Strct(-re. ,tIeqht mlnl))Wif. tIanOl. and iilil(ialaCsource.S in terms of 

inp ts tO he ivn toOhe tafn is iln tlit initial oas. Ciftorlunately. these are all 

(trossly lacking li bitl (eli) Ialri( textension rlvices. 

Research 
I heg nrllent of Fdrzrrmr is to SUjpport production toarJ ic olttrl pit( \/O th(.1ovt 

the dornest miktt mrlost t<l il,' Whil Coltiniin(l to export some processed 

farmr iro(.]l( ts in r .[ t (dlr t(riolrl exctinqe. Longqterm agricultural 

dev(llrinWnt will reQrie irs(ien tJi by improving farming systems andreased 


techiiktiies Usetd INtarlCrs lalth(r tan ly rIerelv increasing the arlea planted. 
1he work(ers and iei--ints. W1ii How coistitote More thur 95"',, of the farming 

community. will b' he historic veticle of developimeit. anid ,Is a riatter of priority, 
reserth policy ari(d er iphsis will )e put oil their problems. 

DIn Ithe colonil p)ast th ierSearch s I-tewas geared to the needs of 

relatively lar(e capital-intensive I rnis. he syste it served the interests ot small 
tarmels on d wer\ linited basis. CorUISeCJItly. :rJOp prlodcILtiOn levels from small 
holdings have rermrined inherently low in corilprison with those attained on large 
estates or plantations. lh new arii(LtL1ral research strategy is to develop 
ecaon ial lyv iable crop pr odnct ion aeicka ltes at rscoiliiniendatiorns by farming 

systenis reasualch rtul('tIi) lojy as attl)osed to the sin(gle commodity inter

discipliniry appri (ah of the pajt. f.rlitrrsis is Ireirlll placed on the irirprovement 

of food grarins, such as ri(:C, With the tltirrirte ,iil (i attaining self-sutticiency in 
food. 
li1974 Under Ihti Direiactorute of Crop [)velopinint at tie Ministry of 

Ag ricuIltLie, 18 Crop research coordinating cOrliittees were established tor each 

crop or discipline proogrnan ii order to: plan rsearch pirojects for each crop or 

program: and to monitor the pertOrnaiIce and evluate the effectiveness of each. 

These committees, each headed by a coordinator (a senior scientist in the 
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particular field) meet onc( each vear to ievitw It ret I1( ) rojeet s and tI nulate 
ricommeidcitforIs li/tievo i(I)pi riqatt . t nUlI ei - :t flit , I o mrIIittet( include 
reseairch .f:i n i t it.e llo~jl re 1 <'lmd wpIJ tl till/ 111 III ,olwl 'l)litjv.S 

n ietl ied ,A Iktitli t Hit Ii Mil,1\ t Pli (0iiI tIilil10\ it It itl it tO 

IiirIti 'c.i ) t t()rl1 titI h itli t!t I It Lit . d> I (.t li f iIi l111 t it. 

I iII tt fll iltN ftl itII [rll ,t (f I'-itoiii tl ll " anofbliiI.I l 

tHi(u itSt ,Iitii ll i>t s:AI' it l l I i ,it tl<lifhll ' rice pro uci'o a ril li tino 
li!< A wt<.1\ ( )~ l <lt'1 ) > .' tll!tJ[ ittltl il l M <1 ~l t' ,( <l i lJ,Il 

'110t1l1I, i , I 1oi( iliitIi hi .. na tkit(in lri i 111), the 
'A(lif (ltt t-t .I t I ii I scHe1 e' th to ,(I WJtItr'igareso 

>m tI, t1t-,t iiitOf d eiliv ito i)a1lo 
",( lItI1 Ilri ( I InI i f 

i 1 , l l1 i 11, ( 1 t I i. '[111t/ s......1i1 t,< I Ii+( 11 1, ft l' 1Il\<l, I( l < it i1\ 11.kI< 1 1) t 
fl I1 t ' d lif t ( 'f ti, l I, -- 1', [) l,) l <it )[ , , ,o< dr itulte1), I IIIII ' t ':11 11' ! J)I ! " 1111 

lit tti i) t, I , %( r ," o lr iof1. 111F) 0 1(, Il i t ' ,1[' I, w a s 
I II( ) If,l)It I11 '[1(l~1 to) I~t, t Ii<ij"(1 1 I~ ( (toof d i l <l (:h, J , hi fi( li I ()I Ii( t I 0 1 Of 

Ow 1'nri,)11 I ,,ih I it- ( 1 ;th1u hit ( I d ,' IKt( I( [I(.. III lilt)!). h 11 it'(d to )IOdtitd ion ., 

t , 'lrIfhItri ite deelo ilte c (h r a fo( 1, - to i vsitVgreter yild itt 
lo(A.111d m id for rice arisitiq h ,es readtit 'ii i i i gro Icgit i ()I)p L ion d b 

li ()il I Ws i 'at t Iln(g 9 rice produc rai m ai ealistic goal.ItI A'vt'.ef-Slficitncy in 

It,1Wsibh'ite the ofa national ricto- piogram
arided iitiation imniovement 

cs.he inl thrtld pilot irrigatio sben n btemajor ice-.qrowin( areas of 
!Itt I ( tllIM N. 

li bjtlvo thebeen ade topdevelop vai ietiis with gehter yield potential Ior
 
Ih iari ics:, hied zones since 1935 (). The present rice breeding
v agroecological 
piii Tewas initiated at Ilhng in 1966 (4. 5). Tie program hs two broad 
ocsinieilities: varietal imp of naygement pracdevelopment and eavelent 
tic s. heOmain thrust o m has been oenbreeding, )it some work onresearch 
dlfjiornom, was also urider-taken. 

I he objective of the breeding lrogram is to develop varieties with the following 
har teristics: higher grain yield. resistance to diseases (especially I), lodging
resistadnce, non1-shatttring habit, short stature, early maturity, and high seed 

protein. The breeding work has concentrated on improvement through selection 
Of inldig-enou0Ls rice varieties, varietal introduction arid evaluaItionl, hybridization 

between tcal adri introduced varieties, and mutation breeding of indigenous 
vt ititl. Outstanding lines from this work have been screened in utradilocational 
Nattional Variety Trials since the late 1960s. Based oin these trials sevulal varieties 
ilav(, boen [eleased to farmiers. 

WVork onl improvement of some of our traditional varieties through selection 
stamt( d at 11ioinga in 1966 4). A number of local varieties h ive been developed 
throlhI lpure-line selection. It has been shown that some of tihe traditional rices 

have a potential yield of 6-7 t, ha aftej- they have undergone selection. Varieties 
d1evelopcd through t'His method include Faya Theresa. Afaa Mwanza selections 
, 1_59 ind 0 746. Kihogo Red (tMorogoro), Kihogo selections 7. 22, and 23, Gamti 

(ILunduruL). and thiee upland varieties (Dunduli ya Milimani. -lamna. and Afrika). 
Hybridization work, involving a series of crosses between local and introduced 

varieties, was started in 1971 at Ilonga. Outstanding lines advanced to the ninth 
gerieration were further screened in the multilocation National Variety Trial, and 
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on the basis of this ti al, oI, prorlisinqr lire wa, reconinended and released to 
farmers in 1983. 1h, variety has been redle l nI'iV .
 

From testhri ann t-valuatiori trials, Ill 11K7, ir ttr)ldu 
 - rotn 11FA, was released 
to farne s ini 198) arid ltt I faroemd [Katrin, '- nt, usela:l inattnial haI e been 
identified fioriO I r tiiio, hrifiiqf wl ti A.ltho dIsjhpfoiisilflq, most of these 
arc' tall with a rli irrll ( hi I( l of lodpJiil1 . Alitlh(J rice reseurch !las !auistere'l a 
ILJnIIbth(er of SL;t (",' ,'w , it o(ltir estl to fI]( (' pihl(eirrs, sonme lt which ale: 
1) irsti emff(for1! t r1iverl HltW 1a1 Md dewrlolpro r9 e(JXx ditLIre(s,l Ito-t r n 
2) inadut r n-sear hlir-tiastrislune ,,cilities, 1t)inadequate .rarn s)Ort to sUper
vise' iId t als..1) or wavrilahility ofte iei~ ecle iCe r.seaich(e-,, anld Jckof ricela)) 

p)~IIbietiorI1S,
 

Extension 
Agrikultural extension in Tanzania is divided into field- and center-level extension. 
Field workeis are controlled at the ministerial level under the Extensi - and 
Vechnical Service Division. The extension machinery has not been able to 
contribute much because of the following constraints: l) inadequate research 
technology available for transfer to farn ers, 2) lack cf transport facilities, 3) lack of 
proper work plans, and 4) lack of liaison with research staff for field demon
strations. 

F[NI [UR[ PLANS 

There are two options for increased rice production in Africa: these are expanding
the rice cultivation area and increasing yield per unit area (2). By increasing the 
a-nd area under controlled irrigation, and by an expanded research effort and an 
integrated rice develop nent program for peasant farmers, Tanzania will reach its 
goal of self-sufficiency in rice production in the near future.

lanzania offers good opportunities for the rapid expansion of rice cultivation in 
areas such as the Rufiji basin and the swarnpland in the Kwimba district and the 
Shinyanga region. Attempts are being made by the government to expand the 
area under irrigated rice. A recent move in that direction has resulted in the 
expansion of the Mbarali Rice Farm and the development of two other irrigation 
schemes at Madibira and Kapunga in the Usangu Plains, as well as some smaller 
ones near Bukoba to the west of Lake Victoria, and in the Tanga region in the 
Korogwe district. 

Available statistics show that the Rufiji River basin fIas great potential for 
agricultural development. The basin covers an area of 177 000 km", which is 
about 20% of the total land area of mainland Tanzania. A nationwide total of 
622 400 ha has been identified as suitable for irrigation. Of this, 329 600 ha are in 
the lower Rufiji valley. Another 208 000 Iha are in the Usangu plains where Mbarali 
is situated, and 4800 ha are in the Little Ruaha valley.The Rufiji basin is diained by
the Rufiji river and its three major tributaries. Infact, the basin covers entirely or in 
part, 8 of mainland Tanzania's 20 regions. The.se are the Coast, Morogoro,
Dodoma, Mbeya, Iringa, Ruvuma, Lindi, and Singida regions. 
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The Kilombero valley, where the Agricultural Research Institute Ifakara is 
situated, covers an area of about I 000 km. Tihe broad and almost level floor of 
this valley lies at an average altitude of 300 m. Almost all of the area experiences
six wet months. The rainy season usually begins towards the end of Hoverrlber, 
and it ends between the middle and end of May. There are marked spatial 
differences. but the minr inn.iml pr-ciFitminn in the o val!._',i is bctweenh ilombe 
1000 and 2000 nm. The temperatures are typical of a semi-hurnid tropical valley. 
The Illeamonthly minillm imd Maximum temperatures rang(e from 16 to 23 'C 
and 27 and 35 C, respectively. Pice is the nmin crop in thc valk y generally grown 
as rainfed rice, but along tiKt banks of the river it is irric ated using Ilooci water from 
the river. The area offers< potentie.l for si ill-holder developm.ent of rice prfductioni 
without the rieed for lmgce-sc ile iivetment (0). 

As for th. ,socon(loptioi , siztatbk iicr(eae imriC piodtrctioni ci be achieved 
througfh a ItbloncOd COibin,iiiti il of iW dl Clliand AXthrlsion tIl through added 
incentives to I)rodLice -f11t10. 10 iletistI tv( s' onld Ofltion dbOVe, our research
 
efforts should h(, txp~idt. rc acf oldinnia, as in other
resech pailitic. 
African co iLHiA11 1 liroitl itd than iitltie,, arei 1 the Iic.' growiMI counries.:> of 
Asia. Hahviingl realized thu tht got i rnmelnit wadil,' signed a n niu rll of 
ilrlderslini ii ( wir !6)t io,> t) r1 C9l it TarzaniK saimed J'r-laing 
caipabiliti, in rusdrchl on i rictud iit -b scd croppinq systemi Is. A(cording to the 
Iroinorda i l1n, the ( elkltic [L.VILIIlt aild (ltilidtion (G-J i(J designud to)[rograill. 
develop varjieties thit poss hiqhtyicdi i potential, good (grii1i llity. and 
rosistarice to I)[Uv1let disc_ I,;" dTiCrd irisect , will be qiweri priority. (thei areas (if 
Iwse ir(:htIo , t-ive ciui i sms-,will is. rid, soil M d (:rop iluit iii er it. P-'<irlic(ular

ittiition will be iverito tlif' 
 ut fOrinuLlation aind ine0th0oOf dpplic:dtioriof 
I rtliiz< rs (Imurti'rlai ly for raifltt sy<t( ins), to he s) c nilailluof org nim S, alid to 
the contrihirtioii whic i h)iolog 1ilriitoi fixationinI can make to r:c(' ploductiorl. 
S uOnWitt a 1idt1 the iiirtj itedc(' ology is joing] to liltcrease, irrigation w iter 
rldratcjt l-il t ir acfi-h is at edcd to ideiitrfy how the use Of irrigjation watlr can be 

i iiade ornie elficient .c) that It ss w it(r is LiSt cito obtain eUcal or greater rice yields.
ilie fice rso'arch progiil, arionq otlhus, is one of the most starvec as far as 

TndilliOwer is cor ic;'r(i d. date, thereIo r(, five scientific officers, orie Ph.D. and 
lourr M.Scs. As Hoted above, the progjrarm will continue to experience an acute 
milpower stloriatic if this research is fully .ndertaken. It is hoped fhat a steady
arid sigificarit training program will be embz. ked on in cooperation with IRRI arid 
I ITA. 
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THE STATUS OF RICE
 
PRODUCTION, CONSUMPTION,

AND RESEARCH IN ZIMBABWE
 

N. R.MLGABE and 1.R.MHARAPARA 

INTRODUCTION 

Rice as food is widely accepted by both black and white Zimbabweans. Due to its 
restricted availability and higher cost compared with maize, rice is considered a 
delicacy by the black community. Palmer and Parsons (2), writing about the 
history of Zimbabwe for the period 1890-1909, pointed out tnat Shona farmers 
produced a wide variety of crops including rice. Sawer (3) stated that rice was a 
stapl diet for the Mashona people in the 19th century before its displacement by
maize. O nlike maize, rice presently occupies a very small proportion of le 
,agfroindustry of Zinhbabwe , and various reasons can be given for the current low 
level of rice production in Zimbabwe. However, the continued increase in local 
consumer demands for rice, which far surpsses local production, coupled with 
Zi. habwe's policy of self-reliance in food production, have prompted the country 
to re-examine local production poteiitials. 

PkCl)(AlK(.i
RI T- ) S> Ilsy.S 

Two rice production systems exist in Zimbabwe: clci rice production on 
hydromorphic soils; and irrigated commercial production. The former is prac
ticed by communal area ,armers while the latter is the system used by state farms 
and white commercial farmers. Evidence shows that Nei rice production has 
been practiced in Zimbabwe for more than 100 yr, while irrigated rice production 
was startel in the 1950s in drier and warmer parts of the country. 

Ve rice production 
The iOhi rice system is practiced at a subsistence level and has changed very little 
over the years. Rice fields are generally loc6ted in valley bottoms, river banks, and 
(AItl 'itU s witi slow dianagc. Ihe(soils irthe :(i'd. are genuraly Vertisols. Due 
to their subjection to marked hydromorphy, these soils invariably have grey 
subsoil colors and possess a zone of mottling as a result of the seasonally 
fluctuating water table. 

1Wrvi( , 11, IW!h i h , [)Yivision. I)e[ rirctt lOf v-snr arid -Sptciais Services. 
i'0, wa, /irrrt rw,-. a id ,fron(,rs,. I owv-ki R '.soaIchStaition, Chiredzi. Zimbabwe. 



Ihe cJlul'tic)rI ot tJ~w 110tf ()ill( , I )[hI( )Irxilh lr, -W, W" dllit~llt tindd .. ith h 1flaill 

-dist (JtItM til Ill lit 'li ,I i t, I ( lt - it i tiIt (i i ftl i v Ihi l i t([) tt I't 

i I ( ); il I t 111 l( i tt]Ws oIlfact' d t l mtit tt.tt s i', i t t I I . ti' - lt tit o lti 

prdKIjoti IilliI li iItf 
w u itsr tit l ti itf tiliions exist.i ili ll l t Itllltl t,,I -( ill I 

ui.oi iil5 ti t 1 ', i i l i ill t lil it i t i iLi l it ill i t l lNiIt iliLlt 

tdud P ittli)HI i ,i ii, 1i t! i t ll he 1( I' - i() l li i lll iIi sriis tl i ll[)(it. IhI 
' 

to 'o le Lli Oilti )l i'ItIllit If(Ill td itt (ill" e WMtil Schic 

.oii, 1l dif tl III It I1%lf ('; .t i ( i 'ii t t i' t it )i l h rlrae11,(id CIi0o 

e t ct t t -,( IIl Ito t 1irl 

WtIc d(t )' ,g'Jn l,I , 11l p h(- t h( lttli'tI()'t'd. I I( I,( l/ t l(:q l,I I ' t t I kt ( )<( J(t.I , (il d -t u'il r 111 
V I)-JlI/ I)l , Il if ( I , I " f )Jt to ) )Hltc ,I 11 o ' I, ( hjf ~ jt(],J , (rO ltht tid~dto 

U-41li(), il'111 ', '1t 1 1e 1Ill, Ih ' - ~ l )1 'd j_'t l ,f -k ( m 

'I itiulitic i- tl itit)I I A litf I (t It ld tIt I( i t i 'iit[) OdIt isk ti Ititt t 1 Ii It IIt ilI I 11 I t Oi tlltli,' ' on!>(t is 

tl<rvett!dh ' i ilt, lli ,,,I I im \ f,iit, liid tt , t)pi i>o -)tt r,>lltl ill (1[i('[ (,<ir,>. 
, 

t l it 10 1)()( t 1Il( I-, lliflifml Ill t~ ' 'X I 1 ()l )(I t o [)p ()t rittv 

,,\ li(),tq iio 1 [1( t, (' tl- l~~l't r iii <I p(t-sti(:id( , ito thl(,Il ric , clop")l ()~' 

(.c epat.( ill ti (l '' M w , (l pph(t' ) W ( ,1OIlm4 ll l t! * t' l 1('( tcil 11 ! lt Jifl - (l 

dj ti c tl' , f ( I ,it I t I ' (l l I t I ,t' )l t't." ' I ( I I 't t [)t it , i ) I t ( ( 1l llt l ( I ( i ) ( 

t1I, 1I I I, ,Il l it 11 <IIl~,I 1 itt - 1h'r,t 11'tl l( r Il ','t.t)'.l vI i l ilt e v (it 

I l I\ [", -, . I < li. . ) I (i~ It)L 


Ia e If~t(o 1!( ( l I I t Ik)II il'1 th" 11,!t'titH If I ( t lI I 'I d I( I w h i lit H( t ! '<
 

11~ l)I it) t .
 

<eb) , I S(, h I l ), i j tII I ( <l, I ( tI IilI( i,  i t tl \I( ' ,t Ii 
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Il i i I a. lu lii J( tt )! L-,l ( iitt t i,, t ic)tIf k If-(JI ()f fl(1 )(IfIfI<.,U "i ;c irit() ll(o t l. A\ (ITin(Jin g 

:t( 'I LJ-,t(.l St f11 , of~I i IIIt I it, ,, I't I it fid .- - (i -t ->t I. ,;! ,titf po)rtIf,:IfI ,iti, Ile,t Ifft) i I I hI, izt . ",()I( hIIt1lI S lii,,i I t I t )I0r hil)re111( l. fI f 1nu)ll( t . t ' f n1)ill( ,tS, Ill(] 

I lli f til - ft0.t1 fIt'i l f it I ,tI ti ifI 1)\itI k ITl 

illluli t li A l h, m i itlllthil lit ii tISk o[f t ( tilt ) f it t. ilI tc -ti tij ji~ijU.J lh l i [i, it'i l1i, e itl istt-, itidlk tS'iiltl ito ll in\f1 ct hJI.+ orftr'lditioliitntill 1I1Ot 'i c intolo t i r lStlf ifllt,i i tf~lditidciay [i)oHii, sL), BLA_:to tht 
tt <c~t'i '(I lt i lit If f2cO(4 t dllt t ) t fl iI tfiidf ,t . t1() LIi n)h[ tlffJ J j j(lii(IL, Iflj fl,'J'V,' hol ",[),( u l to totip s o, eI() ('(<'i.l 

Comineic:ial tpioduction 

,fi l w tttl t(d ( )i, Vit)hJ i ito t uLillitrr ( iiii Ii ti lt jbmcit Srlk(is iritihited in tie 
t. 1t1\It Ot)i ,lilIt Ilt lIf tIt t tI IIt ' i )l f it I , rlot I ('(tof ih ll iiiii tdcI I r ( l(iri p!if! ltol 1) a tt rs)latI ft I itji s+'l+. l te( ill(I(. t /d Ii(s) t 4, )t ), f,)f 1') .Jl .t,( tf&J,. lUtf ti, )11,1 CJ1so i l I f i db Iil t avilaleel ilt) (mltt J ,I f ( Iwt,,. i)f
lti I It ' lm OffIll 1( l1 iJIl l/ ()j L)t( I A I < " II ',Ill I fCch J( k'AJ, lrlhIlid ()lJ(Ii It' ( c( h 

, , (f.1 t t >I I[]Ii t i t(f I I I(ln+ ti IC < l- <i(& ,'( I-, t )f I i( A+0()lt~h (It i R'tt1on). 

t )loist fj li 1 i gatt1- 1'ton(sftwm ))ll.( (,l\ (],"(.fill [(-,0ll" i l 

hIit t0) i4 d r ill( k Jtdlhg 5i12(1 rIt'( ii(M),i'11.",J t! it 1 , t htItIl ' 11 2)0(2(J row . poVt1lil 4(00 If , 1 1I f-. I<+ ' go +I <lif t I( I -,t ,<I',( IfI I )1)1%I s <> )!l(t ,r>,.
1,iilI .' t if A, ifI ll~tIif 1i f;il, I t i h iII ),d<j I)f l(I \ t ltilI(if!t\ (,"'Mll ') Iitli, IIf ,' , 'tiif(llo 

herbicid id)l i
tsh 

astit g,tL o,ito.lajo weeds. Onrotwohtk lilt-, Ill 11W eJ+ t (ft ,, BJLhffalo t-#InIl(e t("A lte is inl tle~
l l tII( (()tiffll\' Xhilt, tt ni inslck 

may till<becesI ld eilie rl Ius uoilssar.vv(ii(j intensivy soils), Bothneessar.i, 1 Il i tuid rateionsngvrita rbief ll ri 250-600 a). DdVat,roprlptturcmsP Iate jt from 29 CtoRiole thiad ,10 C 'Ifd rl(jht tlvllelldeterndtis fro 

Both estcie(_Lused <dtBl, 
, Sdae erowing rwnt, cnmd+,dl11 R n 1t7 flood ir iq+tion. , Lrineleiiiiont,itil l(ccfltl wfiiufi it wu. Tellcedt!( wswilth floodJ irrig~ation,

w~hich proved to be cl better system. lRiu(t, is iirif ( dtJ it -W, d~letioin of ivailabl~e 
moistuie,giviing 15-20{ irrigation,, p~et crop.

I lie ciop is drilled a:t 100 kg; ha seed(. rate in 20-2_5 (-,in lows. A post-clulrgernt
herbicide is applied at sowing to control major weeds. One or two hand weedings 
may still be nlecessary. fliqgh fertilizer in~puts under this intensive syste-_m are 
necessary. Nt cipplicdtion rates range between 100 ind 2_50 kq N,/ha with 
appropriate 1) and k levels, depending oil the soil types.

Three varieties are being grown commercially: B::he Belle. Leu Bonlnet, and 



IP400. Thc first two ar, iron) III (JSA %khih.ll4()()i-, IrIP I t,ritv. 131cTO,BelleIand
Le Bonnet are IorIpcIrIine type, \0hirh die o( c(,'), icr
IP100 is ril'dai i d I') [iot po)pil'di Om the iTaulk t rtfl thoLtItl it gives
the highet \'lids. I dllu I sfi.oks sollw,' o the (Ihii ittit s 

to the c l rket, while 

of th-se( varieties 
)f)l tfr\ )i t i II it 5 Iiii\I tI I I( it, I r t i t-h, I\li() i I 1 0I I f Ii dd (J( \ o rIk )d It ',%M-. II -, %\'.1 IJ All t' , tfh -1ti lt r i ltI ( ) 1cfrr IIi (i 

jI,ir IId 1.1ii , )p, )f,r'\ui fl, lk I I I I tI i  i, ('llsI"I -,11(\)k irI dt1 I 
T ei sI,hirt .st d \ t tIirt, f)mhr Virt|('i s. Vdri(tis,< th r sdtnit' co mbinestiLi hIt 


hij.rvestjn(r l jit, irtrrrd I1-1l00 is riPuitrdhile e(:dUtC,its I)i01iRhts (o 
 riot stand 
above tht ( Jflo Ii . t im'stihf is, rori i ll\ dorli ,i ii thre r dii MC(1has reached 
hetwei('rl . di/ 0 i .i hli\-stif MC'it h i ur ( eveitls s t.n shown to
ItIh(t g iditx], I oth ir I .'[t i Iriiii er s u ii sd hI cRiilt i thtt trwin to between 13

i i ( QhI 1)(,fhifi pfi( i 1(. l' t(k [o il s I1i rrri1( il 1 )IsaI(il te eblat i 
( lt f h liilJ t il ( h I iIt( 1ttsIislIti f-rthtt of ()rt it() ("t',. I hio is a rather 
]ow rt o o(\1tI ci I ,t irlli ine it. I a 1w' ' I do1 c iii I iii e cIerJitf m achill s. 

( , i r i l [ 'm titi Ihr Iii t, h - l t h Oi . it ii I-/0 Irafh were, grlown. 
,i i! i r lhIt pf )rJoi(t ll i-! liiIir ito)dl i tt sii t l hl\. in lire is Iir ely attfi!hut d 
ta tho dir'sit1 ii ritP)i tIre' iWI liil Jo O JOiA ,uclr[hcI t i li( st ihl d AcctiOil if) view 
it i~q, rirs 1 t ll hIi I i)fu ii lw, ( 

ori HrI,, ! . . l-'1rt fti iii I ii iH i r l ri(h h11h6 ' / ). I u flirL.111i1h u1h."d I'11(t)! r it>< ,t tili (!lilil ( ontrol, Inlld hird' 

i l I {(U, i i-, list cii-i I. . it -,if I mdr .(cl lhr i t ciii , I so)o l of these 

I i( l 1 1.It pI)It (liJ(11 11 ,,hM i tt .I\ iii!l I [iI l r o. of it total 
JirIr-ti( it- Iitli It t' . I tJ , )i,hII(mthiIuls (dIt ,Id tkiI ( e(i )i LctrioL i itI w1iite 
i irr if I(-I r Ii t,11 li )ITIii(I I Iftl fr1t t,i c ,i I ,(k I)y tiac ks. The arear I ic-c 


f Iittih h 11ii In i r0i tI(j j1) [ tl 
r -s ,. r l\,. 'unid uo totalirilo ifjures ofl()(l,;ltl h tl 11 ' dV I\, I h1i(.tIo( till,, pt'iod<. 

kt ',t t t ' ( II t\11 

resear clhas (itorne thrLouah p(iI\s ofd fills between 1952 and 1984. However,
the need for researi h oin this uop his al ih\ s be n at)t)reiated ' and after having
identitied prodticliorl) I)robleis illthet s)50ctiorc hers tave been able to solve, 
some of therri. (tere illy,lh ioretleioin,i Jeil the lollowinc: irrigation 
problerns. fLiMIr ll diseadses ifitiititlor t\P 1). iietitti ht s{ition, varietal seleciii
lions, weeds [I'lr\s ti. 111(Jilot ,- i i iit t I (.I-I(:Iiori has been 
undertaken on a ,eyIihit(-dI siil.-( t.. Ittkeq.etttfl i fir tA (eipilace. 

Table 1. Chtmiiatetishiis of riiiiu vi1i'is qriivrircI allyrci~iii ii 
Zimba bwe. 

Variety 1 thl 
i hl i, , I , j 

iM400)iL'., t ,rmlru t (1 ' 14 \-, ,111h1t (1,1 0/ ());; I _'I; V i-ly I(Ilh: I.7 i. 
Blowu Hlhfl 6()O/ a 1 16i Vi~f\. !1,h I 1 3(1) 



P i .t- t lI I j( I - I - ;I 'U't I!, , " " , , I ;i " " , ,I'. !, , , I I I 

Table 2. Commercial rice production and trade from 1974 to 1978 
(1). 

A t Pr O(tUctO1 I ripor ts 
Year piiant L!(I

Ila) (t) (t)
 

1974 727 395 6860
 
1975 857 592 5 597 
1976 569 3 10 1 744 
1977 480 260 8073 
1978 605 453 2 766 

F(.JIUR[! PI A.N>S fO IN, I Pk [)(K liu I 1t1) i.JH I RY 

The need to develop aid increase rice production itI Zimbabwe has now been fully 
appreiated. The Dpartrirlli of 'Icdarc[i('((iiliIt Se'uiic es MR b SS).a " 
wh'cl ha> aIr ati nal r lCr cdt( (ridLit r.jsc.ir(h (l crop,, hasmiicludedhr 1()id 
i(it, in Itt ri lit'r , 10rIri 1 iI:1ialld do w t. lairs ait' [wifll torlni ripll nm<dl 
t(IiiiwLil, ict t, rH t, "ir l( hi r d de'tl r ri t lA)irjri Ii . 

A iill i rII , r i itr ov tidclecw ith litl IIl ar l(J c ol I 1ii 1 (l ii ria11iii i 0 1,ii 
( Qi t htr I( , t, i.ittitirl l ilttt' ill)to iT)( itLhl(' ititiVes OfltOl
 

ctp',iiltinrit1 'ici tt ltiit tl it IIrfm -',i ri i t i l t lii inicl flllytlN it tir in 
ln , (ltr tirr t 11m Ihrilitr a]s: Ai,'w.tmIrt 1)irrctorpi it i'<lch. i-se hrivte e 
(i il i>.-1lr rnir il[)ivisirai )I; .'-sistaril [)iretor<) ( K'nsitair hi , t'lvi;i.5-[l)i ); t had, 

I kimt\lcdl r5t i In -)tttior: t-ead, Plant PIrotc,rtiriri k fsiir hawhd.i hliittr: 
I r i vI]oil -i CSe. r(c-'h Institute; thad dci ro,l io(l.lV I i tiltit.tt it/n Rliwe 
\qoirjIl(rriir rild wpriliesentativ2s frein the Dat)irtuillts of A\lrv ilthinu. ecutliiical 
'10) I xt rws-iciii Sri''i (- (At lrituX), arld Rull D(w)x lu llrtfl muiidC rpltiativc
I3)( l(IlIrI t IIt.I h,, (-( ii l te I s Ot rOt h rri(1 i <:[ 1 1r( 'vit' W (ill e-xistin.g 
If Ir' I l(xx je ) ri v l)rt d (Lctiori ini tre, ;otrit j with awvi(ew ti nllitniri Iit ivilbtlnbh r

,t(,)l)itltttilci lilJ, irfro Li[) lrodiii:tixitv iii [)othrti ~lrrrliiiuinl rl (cil/nrrrinalJ 

ar s.Ii lii; eoirririnll are th tolriter f L and.T lfds Initl Irust ifid xinrlll. aind 
flrlit irTtrLst b ite. it oPrsidcnrt Ziirblbw,.

I l{ iti cscart71ciranfd de~vtlopiierit pJlanls aire unrlm the? ausiestS of the DR & 

S I iiw ,ill irvolwi air ap;)raisal of rice research and prodt.i( tiori mihods in the 
0:-1r11 i 111d ie lortiIllIctionl of a national ricU reseaIch aid development 

pior ra i. 11iforM ulatin(j a national research program, assistance from arid liaison 
ovi Ih iihtid tioltll organizations and research institutions involved in rice research 
Lrid dvtlopItpenrt are considered necessary, hence our participation in the 
p usc;t/ i workshop. 
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RICE RESEA CH INZIMBABWE
 
I.M. MHARAPARA AND N.R.MUGABE 

INFROD(JC-FION
 

Iwo systems of rice production are practiced in Zimbabwe: commercial 
)jrodL(itioIIunder irri(Idtion in the semi-arid regions of the couLntry: and traditional 
,rri sl, I'It+Mii (lit1tiod l under hydrontorphic conditions (Ihi)in the higher 
r it<cll as. Nicer reseaIrc ht k tinder irrigdtion conreI nel ,d ilth(ear (ly -),cIt 

I ), i h -,arch liin ,(iftheStationis. -heStstdtions serve the semrli arid re 

A ,Litr\.iO. t I. VowIc,hraacterized by low rdirlhl, h10. (11\ Stir
nit ,is. d 

i (( 15,; lif/~1ii weathe'r (havy overcast with drizzle and tI:ul w),iids-.
 
lritiall . re(,eat,<
h t'ffits concentrated mt)ainfly on the iAtvestiittiott of iiligjated

I((ilt,Ott ct rice Irodoction techrnique,s. Rice production Under hvdnorvrorphic
( onditimi" has- tlot received inuch atter,tion. Considerable kriowledqe o rice 

Ait 1 been a(:cumilated tronm work c nrdnctd at then, tindeL irrigation Ilia. 

I owveld Redearch Stations. and this has been used to 
 rintI late r con neienda
tionl ,arost aspects of production. Nonk-thtcfess. more rese,rcit work over a 
wider ranue of agroecologicaf conditions reed.Is to be done ander both irrigated 
arid Ihyd'oniorphic conditions. 

It'V\(i 1'-,-1-icKE1 1 5iAk(IcI IIIt )1[ 

Various aspects of rice product ion under irrigation in the southeastern Lowveld of 
Zirn db.e have been investigated since 1952. Some of the investigations 
F)OdtIced conclusive' results while others are being continued. 

Germplasrn collection and screening

Ortly a few varieties are considered indigenous to Zimbabwe. Among the
 
indigclous or local varieties, the red pericarp types seem to he dominant. T-he
 
history of gerrtplasn irtrodLCtion dates back to the late 1940s 
or early 1950s. 
These ii trodrctiorCs air e hon te foliowing sources: U.S.A., India. Philippines. 
Cin, Ind iecently troti JIpart <Lastand ald West Atrica. The national rice 

AqJrononit, D t rfrr t ,t'h ui<up-iivviitt tndtitih. kYd++l,t t t tIjti.s, chireli.i t 

w,- Nol I I( '-wrVI I. of 1ui(e Iiiditt t , II D vis l ,Dc p,ItIlit I hS,.'I~i(:-,. CdtLR ,w~y, l11MWAV. Idi )eciatist, idrilt,/1i, 



l)IuOirHIl'tiilL,, to j)ro(liSiil!. tiori iandWtClit line, VdriousOLirc(S to test 
th i~rfol <l'iot~ilbility.,'Ind p~rtollllanf .e. 

I1he( fit ice viI irt\' tri-lk irvolvinltj s corJduCteti 42 ti were at Sabi Valley 

tl (.1ilt'-,tit il intilt teSI l I1950s (Sabi Valley AnucL<il Report 1950 55). ost of 

t1h -,t_ its, ',xcept() itc,:dlludA ilmij!kr. p t torn red ver porl, il terms of 

,i ld.>015 to lis 1dst', contin ed (Is moretlirtijlit' 111t1lodifini. Varfiety trills hw 

iritrodutiol', were( artird. Il t' til sCreri has [kCen), til veryol)h)sIS t i 

l(l-til. of) [1iqlh ii t <1nl r(nenl ,rtresporlsiwV, ttes Suited to the 
inlstatdt(l rvuri(lld lice SO Ilts. wereIrodl ttin si I Ire tolinwirij (.lrattlter istie~s 
sele~c'ted 1(1: hi51l1 iilrltI. (It ltrtili/t'I, f)(Sti( idts. anr'd\ iCd irtrh.er (IllditiojnS (it titS 

I Ia(trir1cI'v tI,tjt,:iionit u iril: t' :It'lI ('WItt'I Lrrtjt: I)V JI'Lrlir c(r:kirJ )eicentd e; 
'JI(,,i <.t< ttu d hOd~jirlI(.,d ('s ti t (i 00)-l.30 ) r Sisttji e to, ,)IrIVrnll . [( 


t-tts([),I Iit r k P)~I( diLJ-t th, 'itl1 Il !/ 1,1 li' It): [)ltl l) ))eio( in-sensitivity. 
"ASd P""'-tjl t lut. t,,'Il Vi.,lf dboveOfil- w.(l k f tfrl,r('d Jd it .l i m o,,t of tilt 

Itt 1I) ts. (l [I 

I~,, tJ< ) , *1 ,., tlI~I() I , I I id t lit I tfh( u rlrnetc ialI f I I d IIt l. t ,It ,l i( t ~t,.- ('t d i! e. 

II ('lI't(*, f( I I 1 ' , 11(, 'l '1 t ofhI()tI lto ( '. ' ', tIh 1 M'rIIt ]( IIt l r)1 

Seed size
 

- VII tlil 11 r1,1r Ca greaterSIl t' V (m, i lt 1 It\ '(tl w)itr li tuOf1 jti we! 

Spai, ad tr s)I,( 'i( i , in,illercht , d mixedsill tei ', a 

t .td h t bily rid1 li wt,][I t itt ,i i itlli(tli ,l t del:itie as itd t
h,>iIIfll 1lir Hill (),I itd 

tlit<iin tiS lttriiedV r . n, ,Ht It it ill liI I tI I , I lt h t I100 It W tillfll(si ]rc I 

,
r i < l€ ti( I'll ),'' )11'h to111 1 iI 'd 'l d b (" i R ' i 11 11I 
Sp1W lii11,nl\toi )l\lltii winI fl t ' It kjitIttlfliimlt w ill il I yield it -s. it"11 \ sedtetha ( 1Ill( Ill ( In i Illi s rtit' -d w(%+ 

iW ( I) .i M i it.(ltl(:td bslicing ( i 

I,] ()f 1iot(i I 1)1 ,ill f Id( I il,C din-iit h, (,1l t -l i t iil I!,l f0o d w it lod gi g 

" No )iflih mk (lIil'ld W' ,hob ,difl. ei~lusidlc i rl dilh<i,,i hd ito gn g1 

1,1i.\ Jnd
n00 t Alimu ulili-d 'tlhwifiql 110:l ic Inyield with Ic~wei seedraltes lids 

IJ~tr vt(.Oh( .t1~ 

http:00)-l.30
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-0 1h rIurII )(' I It, , Iit ,] .d \,it II ,IH 1 1i(-I , (i>t In tow( o f :), +It 1 tI>I,I i+, I d , ( I..
sf)<]_:iilll o-Fdi tIth I i t ,, hri+ll .-t ti< tl l dt'r +.l(iic.d'c + el~ +)~+,-I,< 111 dt Wi . 

. ti ti1 t t I t'I . .'I(,' I b)
')Ix J( 1(~.;, 1 t t , \ t. ,, r ,I -,(+ siq <l+.,Ch ,lh I l\ + iv( '[I 

* 1 it, ilt t iilmti 'w cI, t (llIt fV it IIIIt('H((d ' ro0 W 
1111it1it ru wt t I ( ,,I ) l|(-in 

,<mll+1'll(.t +(ioi ( tif l ',I ( 

)h+LIl h I ) ,( % 


*I( \ i )o.,'I1I l ( t m l Ilt'fid+ I~i )(vt [I 1.1 m [If:IOW SI.+ac In+ 

t . ' l ( I <Id II ( ) [I . ml I ( d ' [uit( , Ih)ktw, ' 7( n)< I()o0 k(Il ihd, 

tll lit", ,I,:t-I ittjclillI ( mi Ill(, (It'[ IIlillaitio n) [)+t~f(trt.,j. oJ fO W!i), ti( Uldl h+.jI! h of seed . 

Fei tility 
'% , tt it, i , ltI I wor k 1nIiie I is heel don oll pa irlc'is soil, (chrof nic 

Ilii.-,( 1,,) I IIt "oils vfiv t(i Jt'ly witi IrI.( itpeto ii('jItt a id t t iilt'.l( t.t l nlost alC 
*-hll(At i nun i 'lui, rt' lltow isi toill I i(Icttli/d h I ha. I(,t vh.s ob 

v, ;It litC stdtti>I-,+ilW(llr+IlV 1()\A v,tli(t IWt(x->-,itCtt2St'~itk'rihitf~l.'>.I [w' I~ph 

lliittiiii( till it t' ilt o.,phtitt,( k' l P H().J i t oint lotdi l 'l a fin. ing 
(, t I is it'l tl th Ilo .iitivIi ii [ ''l su fP Iots, to h, 1tivti 

I f,'th i -t Illstfti I'tt Litt it'oil littl ilt ] i affe te i l N ,()-anill hait 
t,<+tltll, .,l k -.f il l t<CT,ito I7) N wJ H ( o l u 

Iti' 'iINiti Htjimlliti t tii tii, c lt'ti thetil td wip rtts ltetto total r<l 'Il<<tio>ll. ~ 	 Ai~~i:"pllit ,Ipl k~l<i1t m ,. (mu-I tiiiq fj split t r.-.i S1.1l1l111ary Ofr 

tiry-nia F i's 
• lIll ii(- ltl~im N I((tLiltIIWitfl i, h+t .t(c-f 135 md M-1!)k(t N,/ha. It has been 

,J ds, l r 11I( t's toi,)l(l tIal)hi Itvull I 1t1 wt n lodgingait ) 1cld I)Oi(
fw i if-, i1111)(n-l'til (,jw){( i~llly! with hill v~uictie.., 

a' of Is lt l i it hllotir a suc[h Itwhet than it is 
I <i qollte.
 

0 1 h < ip " N ol ,nt ot i s i l iiIth ll Ild~tU Il ind tCai h te iffe cted by va rie ty , 

tiwqd (;concdiliot) . fhinllilj lk". 'Ind( (11i<" s,t) 

Time of applicationi 

and(, luwel of N jplicd it pluiiii J, ()o the most important .<.iqlefactors
dt, !rrilljlln yiw4d. 

tiliilil~ 

(e.lof)i< Itlolli of1 lth , -,('( olld il/tt'ili t -lC),,ilmd thiid '+,< t o~ be)t -/7 dl h lln 

I)IL111tillIt ot(A lICi iN MHliO . 

• (- J M L I h .+ irititle , fm mud( to) bo,it t <t i<h initiuitietn staqje 

l ~~~ittchh~~ sil~f J+ l lt~ ,t, i Jil 1 - l m i' l(I v mi i a1•l t 	 r 111i 1(h mId < i'l , lI 11 it is fo r 

•Yiclds 	iire. ductreii.wd ihu~ll h:l ll\tljvitn l tOl.dcr(n,.'->Jniq to Ihtcir than die 
. l<i)(ae or/{11jajtioil (,I ttht? "'e.oiidilllnl-odt,. 
FO10O early ,.mlafpp lic:itio n of io p~d i(,+ in.0 tto-ll(s to inr eai-t+ltt vu(1,m l:Jvu g rowth 

and height. 
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" Whretopdre; iis nti,,j two tof idresrngs are adeq uate and have been 
'shownrl to in' , yrs ,liq,l t ftthian two ipphications is not beneficial 

on (ertlin -,(i., 
* iAlillifi ,r iI, is,,-, with H Ilvels for Blue Belle (60 kg H/ha: 62.1:, 	tiir 

300r kui t> i:il /l ) 
" Polished ,inkI ',iir 1"miti witth H levels for Blue Belle (60 kg N/ha: 

Crop watetiLi. and irrigation schedules
 
Ilhe ojl i, t lit->, fwater by the
h,- , sweel to determine the etf(:tive use 

rr. pill it. i,it,imii yl1ith(r ili'silriemerit of open -pan evaporation would
 
jirovid i. h -,1 t<ti-iLi atrarrspirati.,ri.to the
.. r tor t , af arid determ ine 

Sifilt .,Aa( it i t -i ',ii
Ii it)isti ' A irf on]eval)otranspiration. The following 

* 	 \tual (Wr,4p vip trrrrs.hrrti (H.) as a fnn tiori of pn ,vaporatior (['.o) 
ra t d ti-or0'")in the ear lv i tiwth starl(s to 1.05 at Iulli anopy. 

* 	1WaiK f [ iaatio (oIi d(i(dIe nrl water use,with panieler ditfrentiation, maxii 

niaxirInurir lh (tive root dqpth. and peak leaf area index.
 

" No siirlitiiait ieltdion ill 1o ratio tora ite
1-t. parifle tation to maturity 
was evidlri)t.

" A In(l eL('dIIIoistuLI(' rme (le1ssIfequerit irrigations) (id(J the maximum 
Lt [-o atio (iv'tle i(ithie lt, (op cycle. 

* 	 Renioval of water stress redu1cl1ed the vegutative ihase corsiderably. 
* MoistUre i irWised tr (S (rcentahstress (ma e of discolored grain.
 
SRic ', the P iddy systev increased to more than 12 t/ha.
Vieds ucndel 

* 	A tiiidCird (la,, A e2vaporatiori pan can be used satisfactorily to estimate 
wa.lter uise. 

Time of sowing 
It is f lr that ti ields at both short .ird meclit.n., later matu ring varietiesch(.1i) ild 

( Ii(0. lepa tserilt. by tl Ue Be lleand Blue Bonnet, respectively, are likely to be 
r(e(Jced delays in planting over the period hfrom early October towith sole(ssiv 


rrIVD,(embe. Detailed observations are as Iollows:
 
* 	"ield Variations over this period are likely to be small and depend on the 
('ristliilgw(thel r.aoiditioiis 

* Advance in plaritin date tends to reduce the numnbe ot days to : Laturity. 
e Fl iwiide ri:e at HI terirds to become severe with the advance ot plan rig date. 
* 	 lhe plantirhj d(ate should be geared to varietal maturity to ensure that the 

if ances of (i/Ii and Iiil dirirng harvest are minimal. 

Pests and diseases 
tigorousgjiarartine measures are applied to all new material brought into the 
COcMnt,, ItroduCtions go through tests at the Plant Protection Research Institute 
ill Itarare for diseases and pests in general and for the white tip reiratode 
(A 1iI /1( C.sCti) in particular. Successful are furtherLIhM h introductions 
tested itChired(zi Research Station in the quarantine nursery for field screening. 



-- 
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Some specific findings follow: 
* / '1 tt'sri!j/ i n sp) ) , f nl(m atode have irt found if] ifgh nuJ11her soil several 

occasiois in Lfowvelj Irops,. slmetimes inl issouidjoll with txt(nsive crop 
(IclIlatige , did It tff1 i/,1 f 1 1(1 ,t I. s dI-d loftl d I .d

* hIf-IIi icidt, tli'll" o( l)(It h, i]l t'id I UWtti lowLtv{tldj r,, it idonce m ade it 

p(Ci tt. t riif idiii under localCol l( tio n". 

I jtl o w' Ill..i ii ,i f Ofi.l t fit-Ii tJmot t evtery ) yi to reduce disease 

lime of harvest anIld qILuality 
()Iliii Il ill I i hd'i 1l tii dt ti mI d to be whern the gramin M"C is"Y :A:K'. lti 'f t, ->t ,uK 1 Uii Ida kitflI die+ mlinilrial ot that stalje. 

lNi ,, ,l!I, t ,Iflti tf jtiil. ,Itllh Ilt. l utlenilt tIraitis, remai ns the best 
fi lt l I'l ,toP,. It, tl I vjiit~ picesi, ~ll t in(l l g(fLJp. leirl-graitned are 

LU/I ll dlu. Witl li' li i ilerect t intioductioiis, resedrch on consuner 
net'sneeds to be dotle. 

CO!RRf -NI Ri sLARCH PROUGRAMS 

A number of rice research programs are currently in progress. A synopsis of the 

* Irrigation - Nitrogen - Variety 
programs follows: 

trial is being conducted to study the 
performance of two varieties of rice under two different multiple cropping
systems, two irfigation methods, arid two fertilizer levels with short and long
duration rices, under )addy arid flood systems with ratooning. This research 
investigates the possibility of producing three cereals per year: measures the 
dmotint of water required in the two irrigation systems and the economics 
involved: and inivestigates the potentials of ratooning. In aplplicatiorn. the
combination of measurerrIents of all inputs will allow economic calculations 
of the feasibilityof the two systems, which will directly benefit commercial and 
small-scale irrigation farming. 

• Variety - Planting Date trial is being conducted to investigate the effect of 
climatic factors, especially cold temperatures, on the growth and grain 
production of rice. An assessment of climatic conditions conducive to
physiological "white heads," which commorrly occur in the, Lowveld areas,
will be applied to improving rice production. 

, Variety I rials are being conducted to introduce and select materials which on 
a broad basis have the following characteristics:
"1idtalh c' (, !I i t) i (o IIldiliton" 

- low input re(juilnig Varieties, With higher and more stable yield 
potential 
High level cif pest and disease resistance 

- Drought and cold tolerance 
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K l1t)101.Suita le'/( )I Orbt1'rsr'c c( )1l0'/i l 1t )rl 

- Highly input responsive 
- Suitability for rlew production systemns being developed, e.g. two crops 

per sLliIornr s'ason 
- Cold toleranicenwd hiiqh lev. s,and pest resistanceof (i,50 

t- ictsLent-traired high qtuallitv 
Thc iri oiuvd varieties will b( inijected into the two rice production 
systems. and iF is 1101)(. that t y will boost )Ioduc(tion levels. 

" Crop)ing( equwnce I ijl iscur r rrtly irive>tiqatirrq altefrnlative rotational crops 
in a t0rTe- 0 , systenL. (1)Oivl,,ir 1) Jj)i ii.q applic tion this will provide 
farmers with leaoble altenirativs that ar still l)rofitable and aqroiomically 
Sound. 

" 	HCl'i -Iic,,ltrIdwiI(fl thosl iis ar, as('ssinql th( vafiotis possible
mentlhods iii r<e llrodueltiorr u(nder ihylr, rri llhi< co(nditions> arrd developing 

a lurore efticiil rrrthod inr toli irs o f C(rls t itn. 
* 	Ant-hill Soil I ils are beinq condted to redire boil Idl ori old art-hill sites 

by either leaching.1 or aecidiVint or both 1i)d thu L aInkil I- available. the 
inforn1 ation ga ined will be applied to ini ovtpri - (rowth on such sites that 
occur in the rrigated rice fields in the Lowveld. 

[ (It (i , IkI ,tARU I I (,VAJA > 

Considering the envisaged expansion in the rice production program in 
Zimbabwe, the following aspects may need to be investigated: 

" Long term effects of continuous rice production on the field with respect to 
yield, soil condition, and pest and disease buildup. 

" Nutrient responses of rice under hydrornorphic (,ri) conditions and the 
overall assessment of rice production potential under these conditions. 

* Assessment ot traditional varieties for possible useful characteristics that 
could be used for breeding purposes, e.g. cold, drought, arid pest resistance, 
and organoleptic properties. 

" Varietal collection arid screening particularly for yield, drought tolerance, cold 
tolerance, grain quality, disease resistance, and possibly ratooning ability. 

* Comprehensive assessment of quality preferences of the Zimbabwean 
population, its importance and implications for the research program.
 

" Rice storage problems.
 



THE ZINA YEAR RICE PROJECT
 
IN MADAGASCAR
 

R.R.SOLANGE 

INTRODUCT ION 

Rice is the staple food of the Malagasy people. For some time, the Malagasy 
Democratic Republic has been facing an increasing deficit in rice production 
(Table I ). Production cannot keep up with pOpulation growth, which stands at 
9.7 million with an average increase of 2.75% per year. Hence. Madagascar is 
conellled to i port 150 000 to 200 000 t of milled rice per year to piovide for the 
1 Sde)t tlit c(oulntr /. 

toductiorn depends on several factors including the choice ot variety, farming 
techniques; (including sowing and transplanting), soil type, irrigation, use of 

t ilizt S, and control of rice pests. 
In ..\q /i i(' Itn ilot 2)000, FAO estimated that, on a global scale, 20 to 40% 

ol th fitivest is lost in the field because of pests and diseases. This proportion is 
pl)ihips highest in developing countries. Reducing this proportion of waste will 
rWsnit iinlj(ALtiv~dh?.1t increase in production. InMadagascar efforts are underway 
to (xoHirol two of the miain rice pests, stemborers (SB) and hispa. 

[his ltI rt will qive an overall picture of the Zina Year Operation, an extensive 
pest colittl pt rowim carried out by the Ministry of Agriculture in the region of 
Alaotra L~ake, the rice granary of Madagascar. Included is a discussion of the 
ptject's goals and organization, an evaluatiol of the pest control systems 
enploy.d, and an evaluation of the project's impact on rice production in the 
region of Alaotra Lake during its first year of implementation (1982-1983). 

O 1 CIIVLS 

A 1981 survey showed that between 7.4 and 62.7% of the rice tillers were infested by
insects in the areas sampled. Given the pressing need to increase production, it 
was decided that an insecticide campaign against pests (SB and hispa) would be 
:arlied out. Vhe VllkV of Lake Alaotra was selected for the project as commercial 

pro(luct ion there rT)resents be',,een 30 and 35%of total milled rice production in 
Madasc-ar. Itwas planned that 50 uC9 ha of paddy fields in the region would be 
treted fy airl)Iaine. [he operation was pred;c,d to result in an increase of 
25 000 t of paddy, conesponding to 17 500 t of milled i,'e. 

,I"IitN ul A,1 r jultur,,/\~ttp-iIhd [),'rt( atdio Republio, ol M flagndsy. 
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Table 1. Rice production in Malagasy Democratic Republic from 
.1963-1983 a 

Year Area PrtxIL Ctpon Yield 
(ha) (0) (t/ha)
 

1963 850000 1 559000 1.83
 
1964 855 000 
 1 648 000 1.92
 
1965 849000 1 589000 
 1.87
 
1966 883000 1 753000 
 1.98 
1967 901 000 1 831 000 2.03 
1968 913000 1 873000 2.05
 
1969 913000 
 1 858 000 2.63
 
1970 997 050 
 1 945900 1.84
 
1971 997 150 1 893000 1.84
 
1972 1 017850 1 923600 1.89
 
1973 1 053200 1 913000 1.82
 
1974 1 063520 2013440 
 1.89
 
1975 1 078 210 
 1 972 100 1.83
 
1976 1 063920 2042500 1.92
 
1977 1 175 265 2 067 266 1.75
 
1978 1 132 535 1 945900 1.71
 
1979 1 163860 2044 935 
 1.75
 
1980 1 199 155 
 2 108 910 1.75
 
1981 1 152 370 1 850490 1.60
 
1982 1 159000 1 976000 
 1.73 
1983 1 219000 2 147600 1.76 

aSource of statistic data: Years: IJ63-1973: FAO, 1974-1981: Agri
cultural Statistic Service-MPARA, 1982-1983: Rice Coordination
 
Service-IMPARA
 

In the short term, tle chemical light against SB and hispas will contribute to 
increasing the effective harvest, and consequently reducing rice imports, and 
saving foreign currency. The mediuLm term objectives (2 to 3 yr) are to train staff in 
the organization and the management of a large-scale pest control operation; to 
implement an alarm network that will monitor the pests' progress and signal the 
timing for control measures: and to perfect techniques for farmer use (choice of 
insecticide, formulation, and equipment). 

ORGA,,\NI ION10'
 

The Ministry of Agriculture enti usted the following societies with the imnplementa
tion of the project: 

" CIBA.Geigy S.A. Basel. Switzerland. for the technical implementation and the 
scientific follow-up: 

" COROI.for logistic Support: and 
" Societe des Iravaux Ae iens de Madagascar (TAM). for insecticide applica

tion by air. 
In order to cope with the distribution of paddy fields over the region of Alaotra 

Lake, three operation centers were establisned, each comprising 16-18 000 ha. 
They were tile Northern Operation Center at Andramosabe-Ambohijanahary: 
Western Operation Center at Ambongolava. which also serves as headquarters; 

http:LM1)O!.VM
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Evaluation of the Iitht traps control 
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Table 2. Yield averams for pilot plots. 

Paddy yield (kcjha) 

ir tU LJtIfatetI Difference % increase 

Weighted av 2.852 2.283 569 25 
North 3.890 3.047 ,343 28 
West 1.943 1.57) 364 23 
South 2.851 2.322 529 23 

The yield increases due to the control program are given in Table 2. Each 
reqiol represertied a specific area of the treated regiorn. Thus. the average yield
dilhl 'ces shownt for eachi reg(ion were weighted with regard to the espective 
ireis hIk t.-srlted. he tot, l Producr.tion increase of the whole_ projuct area 
Wis IAtdilt'd multiplying the weighted '.ieldhy increase by the total treated 

stl i. eclse was 532k 11I hie weihted yield innC ha. 1I,.teelore, the total increase 
it) ill)n lot tme 68 730 ha treated was estirltated to be,36i )373 t of paddy.
Il -ijel.tIn ilj methods weie better inth riorth, where a considerable 

p1)1 IIrtioll of the ri(e was tran.splallte mad wcdted . Yilds were a)proxirnately
dothh,those of the West.wheie direct sowinq without weeding was predominant. 

I W it'1 

1081 ,.,s the first
year of the l)rojt(s peration. Iln1984 the p>ro ct is expected to 
Sltl/it ,ild to be extndeetotht lain [icer- .i tIplirIn in sllbseguent years 

,",,'1rird Ifi(lilIIImd plaisl). ,sides thewssembly (-Ilerlts necessary to 
tlt ( I itl-,(lI,()rtfl1i ,i tarried itilllu t ,lt n(research \A,',)s the Jollowitit dreas: 
tl tlu tlt- il id. tftld ill(ti 1)(ttl Idid et (' l 10 (4t laid gs ettj)ty egg's, eggs 
[IlitIltl/it'd. ,.itult t(Itlltr llirI notltoxit, of Dinecrorl I00 SCWr vitlr, aItd t ltt itv 

lhil, ',httd Ziilj~ "Yt ,Jf j(' 
u 1,,.,h il~t h,. wik(th ()flhw t]i( , imp Report 

I ( ()I/clu uJjl, (-)[ tlit, t[)h t il, not tilt, fh it of individLkal 
:l~n N8ta lll hl~lp tld'1ol'lolln 
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!It'lw 'rtjit tIll tl,iti tisti tfit( l siltv-,, ( lo. t-,e\istl be-tw ten research 
,iltI \ ttl.n (), th il n thods b (JOVel(tn. It is (nit. (h ted Ile el/l11fltheill 

dt.t.\I Ii 11(1t(l ()ilt( o)Ltltly,. A-,is, wlitteni ill tih A'jlagajsy Socialistt, lirter ot tlr. 
k t (itli M,\lior [1 il the y(hI21)0(1 will Ie th ise iountries which are,n: 'I owr 

fiI-Iof ,ill. 1iri 

ott)[ilt 

,lit. inteed their citizens. afterwards, to export food to other 

Itt'S." 



RICE INMALAWI
 
W. H.MAMBWE 

PRODUCTION OF RICE 

Area under rice
InrfOLAwi ricu is ranked fOLirth in crop production. It is produced along the shoresS)f MIhjw. Lake Chirwa plain, and Shire River plain. These are ata 0 to 500 rnrittitic wlntr . most irrigated schemes are situated. The total hectarage ofIfl!dtited >liihries in the country is 2675 ha. Most of the remainder is rainfedlI0,1id (Itil dltitude of 500 to 1000 m. 
itu 

Most rainfed self-help schernes aredI this altitud -t c.The total hectdrage of rainfed lowland is 25 622 ha. Rice isSit) r-,u qif own in the swamp areas (dambos) of the western part of the noirthernaid (t~iitral regions. Fhese are upland areas at an altitude of 000. 1500 in. Rice,ultivation was begun in these areas in the 1982-83 WS. 

Yield
1h1only commercial varieties recommended to farmers in Malawi are: Bluebou let. recornmended for irrigated schemes: arid Faya 14/M/69, recommendedfor raiinfed sites. Bluebonnet gives an average yield of 3-4 t/ha, and Faya 14/M/69
adVrages 2.5-3 t/dha.
Otht-r introductions have been tested that are not yet recommended to farmers.I fhes give an average yield of 4-7 t/ha.l-,e, rch on these introductions is atten pting to identify a better variety that

ii lay replace the low-yielding Bluebonnet. 

Some statistics on rice in MalawiInfoirmation on Maawi rice production, consumption, and exportation can1b.i1d in labl be , I, 2. Alid 3. respectively. Production figures are necessarilyestimates which hrve been based on sales to ADMARC; however, all of thefarmers' produce may iot have been sold this way. ADMARC buys local rice (Fayastrains including Faya 14,/M/69) from farmerz,. The rice then goes to National OilIndustry for miliing. This milled rice is sold locally to different firms within the 
country. 
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B 1l1 4)IIII '!,t. . r~h i i i )Lt( I o, koM e(Apor IgU res thI jre
fl.lt'I t cI tI It' )t If at 


dou 'l1ldiI ( )1 lA -I I, p t; Il 1 1 Iot11,)1[i! , (c.,0 S l I~ i lM ~~
 

Production SYstem s It isI Ix -, I111tilI 1', to. I .v('II--pddh-d '-,oil into) 2.5)cin of -,findiiii ttv<lter.(1h)11(-

Silinhll ti] inthr i ;igattd s(:hermes. Four seedlings per hill of 31ILitd)OilnetIiit h( 

lpt-r hill u Favi in row planting ease-; wocding. IransplantinqtJIkit,
Ill It ,'u 
DAS: and in thus rtisvd i Ia 


DS. 20-30 DAS.
 
S(l,,)[t I),-Jiii wetbed nursery are: in the WS,15-2 


from 1971 to 1980.Table 1. Rice production in Malawi 

Production It) 

17 111
1971 

19829
1972 

17 599
1973 

21 296
1974 

13929
1975 

24 744
1976 

24094
1977 

31 382
1978 

20634
1979 

16858
1980 


from 1979 to 1983
Table 2. Consumption of local rice in Malawi 
(W.M. Magombo, ADMARC). 

Consumption (t0Year 


6008
1979 

5919
1980 

6039
1981 

5929
1982 

5841
1983 


Total 
 29 739
 

Table 3. Rice exports from Malawi from 1976-77 to 1983-84. 

Exports It)Year 

8644
1976-77 

8 655
1977.78 

7 421
1978-79 

8211
1979-80 

9322
1980-81 

7081
1981-82 

1967
1982-83 

407
1983-84 




LInde Ir
ula Id rai rifed (or Iditions. Blu,bonnet and Faya are drilled itthe rate of 
75ki and .i kgI fir resjt ctivel ., in rows at the recommended spacing. 

Pests 
SArnvwor (l1, /71 1'alritlu Boisd) - Arnyworns were found in,b 


-,M!k t-sc her I eW.( t.(j. iMpai 1 i tiIA). Lebdycid is sprad ed ditthe itite f 1.0 ril to 
1.0litre of water it 24 and !39 D[ to control the moths. Suvirr ICarharyl) is 
slx lalt to of wate at 60 and 70 )1 to cotfrol thethe latuel 84 15 litre 

• Ster ihorrs- -- \ few whiteIheads wer noted in most irtgIated -.(hieies.
L ehayid is spraye'd at 24 and 139 1)Vto control the stallk-eyed shoot ily. Se~vin 

is p-,ravlcl at 0 ard 70) 1) I to colnt ol Slis. 
0 	[3ird" -- (tlea spieisi o'riOll/or IImost rice-growiliql areas. Scaring is 

thilt1t0lodl d (nrtertV. Ihtie tin-strinq method is ljso heing used ilsome 
>cili.ltrs, Vietti[tl (ould risce uSet. fut it seel,-to he all expensive method 
totr rr rswl. 

Diseases
 
* 	Iilast -[3 caUsed by 1t'11i( 111,1 t z was noted at sone schemesrj0 


Lifihasa,1. lHiosarn cheHrical 

to 20 litre of water.
 

( ihiw arid lJ 	 is sprayed at the rate of 100 cc 

* f 3 i/s '<Jii-
:lretries (e,!.f. itthe ia oi I(Jo) 

tNiown spot --1,8 uaised by ,<hi Is ,h/nu, was rioted at some 
ituwu). tlieosain is spItd cc to20 litre of 

,nitr. Bavistini isspiyec at the rltci l25 (Ato I5litreof water.
 

1RI>1.. It I I>q\la >> )
 

I le leearch dellrtilent in Ialawi i,conducting rice experiinents inallecologies 
to i,twss different paraeter related to farrulers* problems. Their results are 
disciissed arid then passed of to the extension department to be released to 
farirerls. vroi farmer, the extsion deparitment learns about problems that 
occur itndifferent ecologies and passes them on to the research department 
,here those problems aire included in experiments. There is a liaison officer who 
cOlt iujr icates with both departments regularly. 

Wi N ) I IR(k tIA.,N jR1IK 't,(1 1 IN IN FI[-. f lI (JRl. 

The following is a list
of 	plans for increasing rice production inMalawi:
 
" Convert rainfed self-help irigated schemes into fulloperational irrigated 
schemes,so that rice can be (rown inboth seasons, winter and summer, 
instead of surnimer only as itispracticed now. 

* 	Increase the size of the present irrigated scheres so that more rice can be 
produced from each scheme. 

" Sonie rainfed estates have started growing rice; this should be encouraged so 
that the output of rice in the country is raised. 
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pklricod w, 1i,1vi 

mil,jw. thIe hI i Ilfh ( lirnv,i ne(ed to, 


* For a lIoicJ , (,()1i(( Iit(t Ifl or i1von the fores of Lake 
ird I i1, iiow vi look, itil)Iarid adeas 

dnd utilize in111 . cl, nHil(I(,- f Ii Iih dI' "L I idle iII I](--(hr II ialtituide c eas. 
" Blueboirnt irit, which his, t+)il t iirk ,\tiC0.S is trififl(IIt,1IoLflfh to 
corrIpete te_-dW'i. t l \til ir I is iI1IX)ftinqt a liti i, rt i( 01 .I\.i .AfwifrI ost 

Warietie.yild H! ,,th,1I) I , t WiVfIfl.kJIcI I ' d& highh ,, '-114 to JdreItIt\ 
yieldirllilitro(JctitiofIs that rai re lace Ilu(ebonflet.

* Presently 11nder raiitedC (olditioris.onlIly FIaya 14M 6C) (nIrTfIdCed.is r ur iibut 
this Faya strain isnot dloin well iii some sites clue ti)tor inp,,itctre. altitude, 
and ihotoperiodisr I etects. The cultivaticn of local varieties that ar, areddy
suited to the local conditions is required. 

* Selection of short-seasol ar ieties for the upland rainled areas would 
pronriote rice production iithe high altitlde areas where Faya 14/'P/'69 is not 
maturing properly because of ternperaturre aId altitude effects. 

"A~l )'v >iI -\NAl0 it00,1-1 

Soil 
Under rairnfed conditions, rice is norrally plainted in the dambos. The soils of 
these cjambos ange from sandy clay loam to hcavv clays depending upon the age
and thu' ol iil of the soils. Almiq tht, /iAalawi lake-shore. Shire River, arid the Lake 
ChIIwa [)aiII where Iost irriflate(l srherries ire sitated, the textural class of soils 
vaies f"r n sandy ( lav ir)i to heavy clays ol roult morillorite. The pH of these 
"oils Ilifles luIaun 3 t o 8. 

Climate
 
All I(ee gi iA itM'\alawi
vii rtie.s 
 are of the indica type that thrives intropical to 
siLf -trifiiul .rC ,iii i) ,oriditiors.[he terrmperatures are high along tire lake shore, 
Shire Hivr. arid the Like (hirwa lulair,.[hev reach above 31 C and are essential 
tI list Ifarly llowth of rice. 
Irthe11hil altitude of the western part of the northern and central regions, the 

te rllCIratur-es are slichllv lower arid long season varieties are riot suitable. In 

Table 4. Climatic data for main rice production areas in Malawi. 

ildiqne of nallr, of Annuio 
Arei Altitude Mea lIl rainfallOlnt r1111htr111) a n Evaporation Latitude(Ill) m ill terlip ( 111111IIT1) Latitu 

'C) C C) 

Karonga 480 27-33 17-23 1060 2280 9" 53'S
Nkhatabay 480 25-31 15-22 1535 1795 ' 11'36 
N khotakota 480 25-32 15-22 1550 2225 12'55' 
Sillima 480 26-34 15-22 1290 2280 13'45'Mantlochi 480 27-34 14-22 '720 2430 14'28
Khanda 630 24-30 11-19 910 1765 15'21'
Chikwawa 110 28-34 14-22 /70 1980 16'02'
Makh aoga 80 28-35 13-23 750 2210 16"31' 
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general, thet raitis cornmence intIie latter half of Hovember. Ii the so ith, rains 
(:ease liat in Irhh,while if the norlth, the, ioIltiinie h0 1nothl Month. 
Nov' mihei ik iinlimflIv the hotte-st ronth, while tihtlowe-st tefmlperatures occur in 
.JlWWt J tlk,
 

iait e Iil\ 
Water~ 

,'i lie I li "-,e,ittalted oi the deltas of tilrivus. Lake Malawi,Shire 
1'i,,i-r(,idI jkt, i.hi ir aiso provide good soUrces of water. IInr 
 th( ,iorlhern region, 
Ith, Li I \trs provide good sources of water. Inthe central region, Bua andulkiLI 

] good water 
I it ii wr s who jrow rice in the dambos in the high altitude of tne western part of 

if w1,i,thel 1 dnrd central regions depend entirely upon rainfall. Rainfall varies from 
8(() to ),_00 m. 

I if A a,11( sources. 



COUNTRY REPORT FOR ZAMBIA 
WITH EMPHASIS ON DTEI I-SION 

ACTIVITIES Al %IDCONSTRAJINTS TO 
RICE PRODUCTION'
 

IN!RODUCLIION 

Rice has been grown in Zambia since 1947 with the major rice production areas
lwinrq inlNorthern, Eastern. Wesitern, Luapula, and North-Western Provinces. Very
,[ i s under,1ricetexist in Southern, Central, arid Copperbelt Provinces. Rice 
I,, wIrewriboth under! LIdirid rintud ( or ditioris and in dambos by small-scale 
,1in f,, \.t,, lice )rojt.(As dIf ifriqIat(rd. Only one SrCies. )o/ , itic'ar, and two 

1'( ikj-,,POi(/,I a at)I . )11u(J, qrol, ri ill Zarirbhia. Irhe importnnt varieties 
I rIft,: \Alrwi aya -inlno.\",Ir.r 3.45, Alloh CI'stal V . 32. Supa. 7601, 

. I ,ft , l I Sorkiiso nil i.Ur, e(ICCI, , is ort to fintt vi etie, suited to 
ltf, rtrrt ttol((;i '1(I of)ior. -,lth. I srows the lhec ltarile pI)OdLction, arid 

il ll ktif hlt -t ittliS of et ii / rll [ibrfor thI t vi.
 
/,tr llii, 
 liI" IfjtsIt potenitiral for IF li Itfliuc'tiarrl, With dbOLtt 2.31 million ha of 

1l,)''d !,lIiand (.60 milliurih that are se'dsonally waterlogged. the potential is 
.i alditiorn, 2.7 iilfiorr h of vailahle swanlps md lakes may be utilized 

1itrIll lti' ' tu d t' ) watr 'ar<ii , o ri(. 

I 'V1\11I - I1 (),I"[ \li -, ) tCI 1t,1ti l( ICIti-

Ill e ref r of the iine- i)rovince-s,. the Crop lusbmndry Officer. in sore cases 
snlp!ported by a Ph e O if:r. is rfsjiorrsihle for l)romoting and encouraging rice 
I)IOdirutiorl in the lOilc . A nLinriI.It.I of rice demonstration plots are set up atsteetkd );I riultar.al arnps. I htse i-e ri eat to show the farmer improved
hlunIldildir\ frtn(t LJes.rh a 'h )sllntirl( in rows, ,la~r ying fertilizer, weeding, and 

l)(tspit, tit-st. ottfdrts h Oi [Ixtciisioi Officer, the airnhiers still face a lot of 
-
liofJi s. iOn,c;tioil that wOuld &,sisl tirinrerS is tie, PrO)Visioir Of sIrcIr simple


ellr(CII'riieaf ( eI( 't;, is weeder rid 
hrorr.l~tlwil .tntedwhen) plintilrl., (i at qt aIlot of weird lroleleris. In addition, 
l())(rlessinl q f lthe( [p b '.o(- ts (dilf Lilt 

Wced . Itrrshteri. MttIlv fallers still 

hkeciLSte ther atI r[) linets to follow. 
Also, siill- tquileaipritart suicfh is sickles and thfreshers would haip in reducing 
Libor n clmirir en!ts ,t Ihraivest. 

l,",'< Itt . A(Im ilhull,ll~l ()f>,I k\~ ()'tilih liti t f , i l t,lhl ovtwtlopmln t . 
l' 'fifl k i ,ii111hi'i 

http:riultar.al
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Table 1. Hectarage, production, and sales for 1978-1983 in the main rice production areas of Zambia. J 

Pro v i n c e 

ha 

1978-79 
. . . 

Prod a 
Sa;esb ha 

1979-SO 

Prod Sales ha 

1980-S1 

Pod Sales ha 

1981-82 

Prod Sales ha 

1982-83 

Prod Salesc 

Northern 1 160 10 250 8 660 1 980 21 390 11 210 2 230 22 430 16 760 2460 
Eastern 280 7850 5940 1200 11880 7400 1600 12 500 6620 1 100 
North-western 160 2 200 1 760 360 2 800 1 170 200 1 750 1 140 250 
Western 160 5000 3800 360 5025 3785 2930 20850 7930 1 710 
Luapula 540 5815 3620 340 3 750 1 485 280 4420 870 2880 

Total 2300 31 115 23780 4240 44845 25390 7240 61950 33320 8400 

Total production expressed in 80 kgbags. bActual purchases by marketing organizations expressed 

hundred 80 kg bags. 

24 350 21 560 3 115 42 700 36400 
13 603 6420 1400 13730 7200 

1 500 1 380 320 2 790 1 900 
14400 5800 1 720 17000 12900 

4 290 1 725 310 5010 4 100 

58140 36885 6865 81 230 u2500 

in 80 kg bags. CNumber ts approximated to 

-



,,II i <l-t t,1, f(,f I( II IIt. Fsris l(A.t i<d II,do e,">++ib ltto h vlr -. f11 (.1 >,,, fI f, 

wi 1 f li i it ,t11, if,.rit [fit i ittilI ",11i ' it \ (, f fti II(, ifI,,I!lifI(it 'I fI t 1 t 

,lo l(t't [I t ' t lii1if I '!f r1t ' ' t i llt I hiq ht1 1 !tifllff isltil I I t i fil 

lw t t fifIf it () I(70f lft ' f 
I."Ih tt1(q C of i f I tI tf b .1,111curhtiilI(f)l th tt AtI l sI Ie'llen%,'ti1(to'si 

t t(he I tlr i 1dafi ' P roje it ( tdi'l I1tiif11 \Lii IIIIInl u 

,r Iti , t Iice.'l ttbyl thet Itit,tIIll,.\o lrio.jt iiht itl1k lw i 
J 

, i ith (i toll ' '(Itn th a ar 
I iv I) , t j ar I 

I.1 1ittit',u ft' tI t' [ l t L o' boos r -iW iha let 

I istet1 neitfq: t Ihe llI l , it d iti('t ittlIl ta inidv IlhItI id+ is, 

i!,lit,+iufiit.t Iilw(d, to,!il [A t j!..ol sta eei theliirCILIdhinesh s one, ... f, -,tiiii clude:><+ riain this elp mand o 
watt '1 fI ' (:[ ill ilt1 'Ct oi thte ker 

O[(Jii..... it o fllri- tt,.'i ,, erunav 
t',,)[)1 ( ( l(lLyai h 'oll 

t tl " Il\ ti iff [t tJIIl"t I( t11ktI.~t tt, 1 )) 

re supported b 

VarlOt,- f(o 1 ;ii .1 hl)ii .f)fe(tf sIs 
Ift' [hI e-iot to.lifvt' Oi ft DlC1 rie i'el (J ii(:ul1tIh a9sb(ei 

batftion t i iiO. inClude: the Chhnese-run 

Kt1nie->l bOju:t i (ws n'ili the Kocialown( c egrotechnical Icam inKafue
 

Hlt IN,R ( tso..itraticoti tr ijed in Weste Piovince. financed hy the
 

h kol n ittAe iRe ,(raniosirice inthe Cha
ri+d0 ij )vt llllent ai 1o to h a rea of 

o icurirovinc: the SIDlaes d Iiattscated ial dcntlosmeint and FIelIDA 

presci ill L l , and os otly,t itilel ( Xinsiocnprolidis gai ieovilc tece the EEC 

iflovriettf)iavitie.h isalso involved iithe deTohbrnei of an irrigation and 

alst fi lart \'I i ploject Chiyabi on thc sheoio Laken Kariba..leielt t 

1 k%+-,I )1 ( I it)N"( )f l II! It()t,:, IM I ( )11)i N t )1, ,1 I I'f'( 

Ililt,[ii<tc paid to IIit'111 Iic~v (M'arI(1, +lf Ioi pi est-i itlv I 119,8-4) is quite ati.ractive 

I(I.S5.'o)A08fThaq). It thif atw t1'WIM[IWl IsHl ldtrtook to pr[oduce rice seed80 kol i 

thnlli)!ves but teit, Was noe tor this special effort. Al incentive priceiward 
sIld he pid to faniers consirin growing rice send. 

I he+ two IllOSt cOI111I11O11 diseasefs ale, B1, (-dtL~s'd hy tihe ftJngqUS, P~qtlaiali 

<,1,.<11 fun~jLt Ittm111lijl+,.rd [3S. Cause~d lby 111C ,./ /C11lsltht>,,tot o The 

occurrence of these diseasesgras caused significant losses in grain yield. At 
present. tiere is 110 Control used against these diseases. There is, therefore, need 

for a variety that is both R7to fungi and high yielding. The breeding program should 

dllso look at variitic-s that are [esistanlt to sLIch 17om11on1 insect pests as SB, 

hoplpers,and GC't. 
InlConCIlIsion. a national program encompassirig research, extension, and a 

good(marketting Syst(Jn,Could greatly improve rice production in Zanl ibia. Zarnbia 

would appreciate an in-cocintry training program for its extension personnel with 
itter national participation from IITA and IRRI. 



A REVIEW OF RICE RESEARCH
 
IN ZAMBIA - PAST, PRESENT,
 

AND FUTURE
 
S. C.PRASAD 

Since the early 17th century, Zambia has been well-known on the explorers' route
in Africa. The Arab traders knew Zambia from their early travels and subsequently
acted Is(1i{Cks to the ILurof)eai explorers. Both eastern and western explorers
hd 1 'r t(ts with A,'si,. It iShfouq(h them that [ice was i tladjed to Zambia, via
(0rr11r1 Sor na-li). /anili r,arid Kilwa, piobatflv two (:eutreW.s a(1o. Since then, the 

iophin anrihir liro Isconm I(fLJdirit d with different fo)d hlbits forn their 

f~r~rrt\' i (Ic ,onil rrOw rit- is limited to afxrut Ifi). ',asl of these were
i rltr(IICedthr ri rq (rrL[ir rhfoll iuti , soic,, as i/"4dwi, Int d , Zaire,I Keriya. r]i(Irld (41td ,11JI h - T ltfi(r< . riI Jr/
hl Idj}{O[{ Mijr[In i,'Jfl fd~so {. th-Cerntra.l
 

call-rII ice *-, ,I 1/'1I q I irfI IrT ' Ailrl LJdl(fokia(jS iI- Zambiahi. It is riot si Ni5incj
that a villie ait'ttm') s Arab trde route on the shoreot 1ke lar.qanvika, inthu i otheil par'(It Ifiti rutllll,nwaS uiptriqu bcauset rice2 Was eatenllrllAw 

thtr, byV Or 'visitiliqr . Ill
I;"ta(J, spite Of its lonq associtiion with Zam bia, ricecolitifnried to b,an- a l rid, and tar ilwlr5 interest in ic(easin, rice production
 
was not 011irilr. ihfi )llsO
ht Oll: 
 fIoly prr)duiced ric have necessitated
 
importatio)n at arr ii(for1o s cost.
 
-.he decade after indefpendec (1961-/,) showed a ogradual transformation inth!e( thinkinq of the ational leaders. if re President oi the, Repulic of Zambia, His 

Excellency Dr. K.1). IKaur di, er fph'Isized thattor the next 50 yr or so the majorityof our people will simply have to live of tie land I ). fI Zambia. 2% of the land 
area is Under cultivation lfe area in rice is still far from satisfactory, but the
potential remains at abrrut 2.31 million ha of flood plain, 0.1-3 million ha of danbol 
area, and 2.7 million ha of wit ciloIged areas. I his offers a vast potential, if
exploited propetrly, afHd(((( resLilt in wiludiiri Zarnbia theon list of rice 
producing aid esxprrlirir (:ourrtries in Afica. (iurrentlyMojaagasy, fanzania, andEgypt Sf are 60'. r ttt total Ahican rice l)rodoi:tion (9).

Zambia is blessetd with climatic couditions under which various crops can be 
grown profitably.Among ninny new crops, one crop which has been successfully 

Dnnirilhros "ir ti j)[r, riphallow , r err p wirirh tr((-nii sr)IonItt\' waterlogged.jrtrriRio{e thlttedc([ I Indi rufin ',-h CdIrHtor} i ,11ir ri{irrilin h0ij0nrrl hesrnhin Sij/ni{ l.,.t r Ld mbia. 
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grown unde rIe, tchnoloqgy is Iiyid maize (SR 52). The level of accteptance of 

hybrid maize eat nttliacts the claim that the traditional agricultural system is 
difficlIt to charr(jt'. 

RiC(e prodLICtinii liats howI LIpwdIci trend through area .Xpansiorl. 
Production incrasd I 01112860 tin 1979-80 to (-00O tin 1982-83, as hectarage 
Incieased trom -3670 ha to 6000 ha. However, the per hectare yield remained 

practically unaffected, stagnating at about 1.0 i. ha. Ihe large area in,rioase has 

been due to the farmers' keen interest despite the relative absence of improved 
productior technologies such as fertilizer, change in ,arietal complex, or plant 

protection methods. 
Though rice as a tood cannot Substitute for maize, which is the staple lotr many 

Zanibians, it can positively contribute to the diet. This will release pressure on the 
demand tor maize and also offer a pleasant and nutritious change. At present, it is 
eaten as a specific meal, and on an average about 10 rice meals a year are 
(ornsunled per family in Zambia. 

in the past. rice was grown at a subsistence level, arid very little was available for 
sale. Fortunately. this sitUation f as changed. Despite the absence of commercial 

prodUctior , the bulk of rice is produced by subsistence and erer gent farmers. 
With good integrated support horn research and extension services, many more 

emergent farmners may be induced to grow rice. 
Against this background and history concerning rice in Zambia, the research 

efforts of the past and present will be reviewed, and the projected future of rice will 
)e2discussed. 

PATI R" SARCI IOR S 

Because rice has been an insignificant crop in the past, it has failed to attract 
research attention. No reference was made to rice in the 1963 (4)Annual Reports 
(f thu Ministry of Agriculture although it is known that the extension service was 
,ictive in the iarmushakeride area of the present Western Province in the 1950s. A 

reference that rice existed as a crop in Zaribia is seen in tire 1965 Annual 
,,eport (5). It was reported that rice was grown in Barotse Province on about 400 
fra by subsistence farmers, but that very little was marketed through organized 
channels. 

Rice research did not begin until early varietal trials were conducted in the 
[uapula Province in 1967-68, and in the Copperbelt and North-Western Provinces 
in 1968-69. These trials were still young. but their importance and possibilities 
began to be felt. (ionse:lueitly, the government of tfie Republic of Zambia invited 
assistance from the French government, and in 1969 the Rice Scheme was 
initiated. /\ri interiim report by Leblanc in 1970 laid the foundation for the Rice 
I:Lxtensioi mPi ograri, which operated wit 1itechnical scu pervisiori by F-rench experts 
nI]er the Society for Technical and Economic Assistance (SATEC) from 1971 to 

1974 in the Luapula, North, North-Western, and Copperbelt Provinces. The 
SATEC team not only initiated the extension work but included some research in 
their program. Ihe research program in general continued till 1975-76 but slowed 
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down by 1977-78 with almost a total halt from 1978-79 to 19808 1due to lack of 
staff and butdg(t. IUdIpLla Plovince berileite(l considerably because it was the 
hat ,dquar-ters oSt I( 'A I [-C. team and hacs b)me(ot the. ('liter of rice coordination 
inl the col r/hi,. 
,\\,aii t\ ( Ih(t(i . a[llttttiilk. ,ild o1i1,lertilize'r trial, ( orstituted the core 

1!1;,- . . ltcd ;ith ,identification of suitalble varictit-, and lertilizer 
¢>A1111('1r M itiisIt'( . , ie,.,r.importantl v , they proved the high potential productivity 

) iii( r / ii drid fluided Luture planning. These goals were achieved despite 
tuii u6os [imbleliis, minly inadequate research facilities, lkck of trained 

Faripower, (Ind thLLil ll1niliarity of most workers with rice. The problems ray be 
SLJ>,tratedl by,the following exaniple: out of 115 trials reported, only 66 contained 
Sjtdata, and only 14 of those were appropriate for analysis. Of these 14 trials, 9 

S r(,o(,the miain stcition were from off-station sites.lO rd 5 

Variety collection 
Varietv collection began in 1968-69 with 63 entries that subsequently increased to 
aloulild 400. Ifhese entries were from IRRI, West Africa, SATEC, and some local 
collections. Although the collection was incomplete, it formed the source of 
niaterials for viriety trials. However, by 1977-78 this program cculd not be 
continued, and ultimately mniy materials were lost due to poor storage 
conCitions at Mount Mflul,. On the basis of studies made at the Luapula Regional 
Research Station at Mansa, this collection was divided into three groups. 

The first group consisted of 20 sele-cted entries, which ultimately made Master 
Number (MNo) 2310. from which current varietal recommendations have been 
made. The secend gioup consisted of 58 varieties, which were put to further test 
under MNo 2057. ]h third group was not included in the testing program and 
was put in storapl. Fuilier collections, including materials trom [IA, CIAT, 
Senegal, etc., we i( placed in storage. Despite this situation, which was largely 
uncontrolled, reasonahble varieties were selected that served the first purposes of 
varietal collection, testing and recommendation. Some of the important lines and 
their characteristics are shown in Table I. 

Variety trials 
With the inception of a research program, emphasis was placed on varietal 
testing, primarily because there were no varieties worth naming. Trials began in 
1967-68 in Luapula and other provinces and continued vigorously till 1974-75. 
During 1975-76 a few unreplicated trials were conducted while collections were 
maintained at Ludpula Regional Research Station. However, during 1976-77 and 
1977-78, there were only limited unreplicated trials and some varietal reselection 
work. During 1977-78. Luapula Regional Research Station discontinued regular 
trials and endeavored to produce seed from varieties 1632, Sindano, and 
Kalembwe. Single plant selections of these varieties were made, and these were 
placed in storage. From that time until 1980-81, vaiety collection, variety trials, 
and fertilizer experiments in rice remained suspended. 



Table 1. Characteristics of some lines as observed under MNo. 1787. 

Variety Yield (kgha Grog.th to. .. . .. r w h o D s as-a 

ON 40N SN flowering Disease 

BPI 76 1974 2014 1757 Fair No 
Sindano  3954 2855 Good Slight
Peta 3075 1648 402 Fair Slight
Mansa 4 3038 1757 1281 Good No 
TN1 2563 5162 3661 Good No
Radin Goi 3954 1135 1157 Good No 
SL70 3587 1281 2160 Good Slight
Faya 3075 1647 1391 Fair Slight
Gomti 2855 3038 6882 V-good No 
IRS 4576 2746 1904 V-good Slight
Kaoshung 21 3697 5272 4283 Good No 
Tainan 3 1684 1830 1208 Good SlightMele II 3771 3134 3771 Fair No 
Sigadis 2928 440 147 Fair Slight
IR532-E-257 2416 4065 8788 Fair Slight
B5DD 4246 3624 3990 Fair No
Mas 2401 2746 1245 586 Fair No 

Approximate
e fa 

date offlowering 

End May 
Beg May 
Mid May 
Beg May 
End April 
Beg May 
Beg May 
Beg ,May 
Beg May 
Mid May 
Beg May 

Mid May 

Beg May 

Beg May 

Mid May 

Beg May 

Beg May 


Growtht r 

after 
flowering 

Fair 
Good 
Fair 
Fair 
Good 
Fair 
Good 
Fair 
V-good 
V-good 
Good 
V-good 
Fair 
Fair 
Fair 
Good 
Fair 

Approx.a e o 

date of 
harvest 

Mid - July 
Beg - June 
End June 
End June 
Beg June 
End June 
End June 
End June 
Beg June 
End June 
End June 
End June 
End June 
End June 
End June 
Mid June 
End June 

Cold damage 7 

Yes 77 
No 
Yes 
Yes 
No 
Yes 
Yes 
No 
No 
Yes 
Yes 
Yes 
No 
Yes 
Yes 
Yes 
Yes 
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Il d~)8 wli rof crill I atto difa
rs _fn 

hI it A)dItt lions- oil the Collections ind CUvLIatioll (tuildy reslted 

1 a q m- toowii 4. cbles 
t .h~idiaC 

]IIll t in taro Siexulo, Which is still alid.Thelvaiie s intodtte( by cATL 
1<1ll tlo llnl(l, er uireient of coubian onditiol , micd thtie was no secondIirk, A.>,.'tl iui:s to com p~leme-it Sindtaio irl the Iri~is. -1hlit (-af C;o[niflUed Until 
I ()M0(.8 I WIWI I (JFOLJ[) Of r('Sear(cht(, " tt(.fl 11 itd to sc . (ell Iv(-)[ ietie-,Ihofi IPRI am J 

fmid(hJ 10 s( 'JltjiotllS. 
Ih < lrin wry/ exlperi mlelts wery cl d emyon~l](lstldieed th at rice can b~e 

">CW0:(:6<lclll\(JrOWl1 t] rou(.hout tile COtlitrv. Yield e ( (-ijtiir:)n< are mote lhain 3 
60 kt ha at Siatwinda in soulheCrnI Province. A re(:ord yield of 5850 kg ha wds 
obtained from Sindano. 

UJnder the SATEC proglrim, LiIIldrid rice varietal trials were also conducted 

Table 2. Basic rice varietal trial MNo 2310 conducted at Luapula
Regional Research Station in 1972-73. 

Y ieldt(ktj,h~i)
 

Vaiet y (retsults on he- Ittsis of reps) 

4
 

1329/5 2885 
 2799
 
Sindano 2500 2835 
1329/7 2381 2515
 
Mansa Rice 59 2337 2366 
1329/13 2292 2475
 
Radin Goi 2159 2573 
SL70 
 2037 2573
 
Faya 1954 
 2259
 
Gamn 1854 2416 
IRS 1787 1881 
SATEC RS25T 1753 2115 
1329/10 1718 2147 
Mtt 1671 2016 
SATEC1697 1502 1739
 
IR432-E-257 1474 1988
 
1632/1 1040 1382
 
SATEC1562 921 1017 
SE f 298 316 
Mean 1895 2215
 
C. O. 31 32 



Table 3. Regional rice variety trial MNo 2439. 

Location 

Va .i Ldd;plh Eastern North -Western Mean
Snuther ii... 

MamSa Chlthlih.a SlatVwIflfid JunMt Msekera Nkuluwashi Kamafafa 

Sin1jdao 3500 , 1 2600 5850 3930 4490 2300 2800 3638 
1325!5 2100 3200 5210 5320 2310 2310 3100 3449 

,11,1 GoI 1100 2100 200 3650 2600 1100 2000 2059 
SL70 2500 2600 050 3390 3130 1300 1900 2700 
1329 7 3900 2500 400 3080 2700 1500 3800 3240 
132 9 13 12 3100 2200 4/50 3240 3270 1100 2600 2870 
Sl I/P N S. 190 211 203 N.S. N.S. -
M.,,n 3400 200 1950 38 0 3080 1600 2700 --

JV,11!'Iy Hit-h1 o- II t ', hi k )h 

Table 4. Regional rice variety trials MNo 2551. 

Location 

Var wetY LLaMluh Western Mean 
Sothern Eastern 

Chabilikila L:'ononlor a Siovvirnda Msekera Kataba Kakemre 

S1raano 1710d 3588 5400 1120 1156 23401068 
1329:5 1790 3929 5311 415 716 515 2113 
1329 7 1480 3387 525) 973 1080 561 2113 
1632 1600 1668 4693 2743
 
[31Uo lonnet 1070 
1311 yi 2790 2474 2632 
A nrtok, clysta1 2287 1901 2099 
Mo,1 1640 3143 5233 895 1606 1303 
S. E. - 126 404 N. S. N, S. 236 202 
C. V. 15 13 .. 36 37 

"Y 'ld ink ha. 

during 1969-70 and 1970-7 1. In the absence of satisfactory yields, it was 
considered at that time that upland lice was not feasible in Zambia. Among the 
niany reasons tor this inference were emphasis on moisture stress and heavy 
disease pressure ttot 1I3, W. (ln( ShB. Variety 1697, probably an early one, was 
found to 1)t h'liV (loll c(id l) birds, Ims. oariness as a desired characteristic 
appeared to bh hdzlr(ido,.,.tuldieS On tainitedC iplald riCe were abandoned until 
1980-8 1 wilti virieties rl taitjid thlou(jh 11A were tested at Luapula Regional 
Research Station. 

Similarly, thel & or no work clone in many specific fields, such as,as inininiA 

cold toleranct, dtee) walr. looded and swampy shallow-water conditions. These 
remain to be explored b),y Za/ bia, but a start fras been made. 

It is wolh Inenltiollin that in the past many experiments failed because of 



insufficitent kr owledge of danbos. Tiis situatiol Was clar itied by Ferreira 12). NoI 
only were dambos classified. but sou0e indicator plants, such ;is dfistauthilnm, 
improved the ,_bhcti\eness of propel choice of site for rice production. Prior (8) 
Lurther (1llit-d the types of dambos and their po( itial exploitation for increasing 
lict f)iO(l)d tiol, Ql),, i,L i thw high-raintall zones. 

Fertilizer trials 
Il it ofturlilizer trials started during 1967-68 by the research branch 
p ovidt, d ,.rylittle intoriition owing to insignificant data. -theresearch branch 
,tlS,\ JI Y w:Iducted trials from 1971.72 to 1973-74, and information leading to 

liut line., weoniindations was gathered. Current recommendations stand at 
_t()kq ha of D'Compound as basal dressing followed by a topdressing of 

S1(I)k(I ha ailmnonium nitrate at 6-8 wk. There have been no subsequent 
modifications because the varietal complex has remained practically unchanged. 

\\ill the lik y chdange in varietal reconmendations, it has become increasingly 
in loiant to conduct trials for future ecommendations. Detailed HPK trials have 
beeI laid Out at luapula Rc.;onal Research Station for both paddy rice and 
uplald rice. 

Sonre trials were conducted on such minror elements as sulfur, Zn, boron, and 
[ilolybdenuM. Some interaction was reported between boron and Zn. Sulfur 
application showed a significant yield increase at Luapula Regional Research 
Station and at Jumbe in Lastern Province, but these results from only I or 2 yr 
need velification. 

lhe results on continuous cropping at Luapula Regional Research Station are 
conflicting 'Id misleading due mainly to a shifting of sites. Such a study needs 
ortiariized te-sting to obtain tangible results. Since sucti a work isvery important for 
tin itis, it it l t d thit l)rtoper experiments will be laid out in the future. 

Pests and diseases 
V( \' little alitntion Ias been paid to pest and disease problems because there has 

tlt t(t1tn a (gerlWral population buildup, partially because rice fields are isolated 
and tlw(trop is griown by shifting cultivation metiods in very limited and scattered 
alI"as. f owever, oet)orts have been made of the Black Maize Beetle, an unidentified 
1Lune la',dv 3Beetle. ard sole caterpillars and SBs. Recently, Prasad (6,7)reported 
the pIesence of GM and vectors causing orange leaf disease. GM has also been 
idhlntitied in the northern part of Luapula and on the flood plains of Chambesi and 
Zailezi though populationl buildup is slight, causing no appreciable damage. 
(Uthridentitied insects are rice leaf rollers and folders. Incidently severe damage 
by li(hIi.sla 'Wi has been observed at the Farmers Trainingo(', (rice beetle) 
Center at Kawarnbwa in LuapulL durin the current growing season. 

lI arid BS incidence has beenifequently reported and visual estimates of losses 
ic(Courlted fo, insoile cases. The presence of different physiological races has 

nut been studied thus far. However. the sowing of International Rice Blast Nursery 
(IRI3N) material during 1983-84 may provide some information. The results of this 
investigation are provisionally indicative of the presence of different races of BI in 
/ambi.a
 



mI ,titrio1id fItRodnti,,aid bhiud"s, e bt,.ct Litritly becauLJse they riot only 
:seeely dII(It tilt' tlc), SIt lt\dalscohciiidc~r<ly increase (2ostc of 
lIrodLictiorI be lti-c th y ii lust , Ici ,.Wl. ]hI., Ior IIof (-ISUt t'd op pIotectioI is the 
ies ponsi ilityI it iiyJ0Li~l owers, 'In iIt ,o (JdII Itizeffort is still lading.r(I tcess' 


A nunible beginning was made during 198 1-82 (9) at the Hational Irrigation
Research Station (IPRS) at Hanga and the Luapu!a Regional Research Station at 
fMansa, where screening of varieties suitable for paddy rices and upland
conditions was done. Hill et al (3) reported that 423 entries, including ,32 from 
IRRI. 23 from the cold tolerant nursery, 47 from IITA, 12 from Zambia, and 9 from 
Bangladesh, were tested, arid oil the basis of performance 63 entries were 
grouped by duration. II9758-150-3 yielded 22.36 t 'ha maturing in 158 d followed
closely by KIB-361-1-86 with 2.23 tha iii 182 d,and KHIBI1i-I3-6 at 19.61 t/ ha in 184 d. 
Based ol this periorrmaice, a IuLItilocatienal test of 30 entries was conducted 
diuing 1982-83. 

F-rorn the upland t,2stirlg 3:cqr.m at Liapula Regional Research Station,
ricouraging results w, obtained frorm tests in198! -82.ITA 148 yielded 1400 
toha alith r.'is plaited ater and faced a drought of more thancugh tile trial 
2.5 wlk. 
hilthe sari m period, prk,-h <,;ic seed of 1632, Kalembwe, arid Sindano was 

I)[ (dLCl at I r1 IlaLIuRegior al Research Stat ior.Yield diffItrences between drilled 
nd tr Insplnted rices were observed particularly in Kalembwe which yielded 1100 

incd 21() lI h. resp ectively. .iriinilarly at Kaorna arid HIRS,pre-basic seed of 
Iju nre.Arc jici-crsttl. !lahiwifaya, arid 1613) varieties was produced with success. 
l~1r1 ~it, )rodtledCI wetc Iianded over to Zam-Seed Company for,.~s,.d' ti is 

Iiln',. hegbir.irniFi
I98 1811 saw tic of aIrvit~flized rice research program and 
toilltwt lhe I),is, tie Iirs was further enlarged duringof 1982-8.3 pirograi. 


83- riitiorral
31 Ift.or poriatilil 'd lrejional variety trials. During 1983-84, a 
aition ,il/\cAcessiorn Reister aidih(ai iteiar it of Genetic Stock was initiated. 
Il1982-8.3. ilerriational coop ration was well extended, and seed materials 

cani~e honlr IRRI, IlIA. CIAI. and the Indian Council of Agriculturial Research. 
[)urirj that year., elr phiasis was (,nIvarietal testinq, and 1052 entries were tested,
including 16 varietie, curr-itly growi in Zarmbia. Iwo experiments were carried 
Oit oi fertilizer iuse.
 
The Peat Soil Screein HNuirsery frorm IRRI was tested at Kalabo. IR34 

(R source) and L425 (,isusceptible source) yielded 4478 arid 13-16 kg/ha,
respectively, whereas IR461,-54-5 yielded 0103 kg/ha. These test results are 
especially important because a large area of this soil type exists. Similarly, very
encouraging yields were obtained from an acid upland (pH .3.5) sandy soil site 
where ToxlO08-15-5 yielded 2795 kg/ha. This was followed by higher yields the 
second year. thereby positively opening the possibilities of upland rice in Zambia. 

Similarly, varieties have been identified for shallow-water rainfed situations 
where the soil is usually waterlogged. Itthe above-mentioned problern soils could 
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be brought under criltivation b relract'rne t with sluit;le erltl i'.I substartial new 
ice af t 'a could be 'ssfLII LU((tdew.eJ t d if) tfe' Wcolntridy. 

Sill ilarly. tht' it'sult', fAtri,,dIhrou( li f4>P 3386. om poj)5ed mainly of the 
('ntnies idt'ntiid al HIFS during 1981-82, t, ,', onlirrued tlhut rie('an b,2 grown 
,cF\ SH- ,I arr liii. t' el yit,ld i )ossible oily with,ti1t,-A ili h f ti ihfr 
' tl , :i, ,,1 ,lI''nit'i 1ar)8i'ti1'H,.,-'. L I; ti ldcl:r ;ho,vr in Fable5 
1111d uollifl t tudsit'-, h(,fll in ah, I. It tapp).'tr> that varieties BRI0I()th08 

(I K tIt, lKI li,.3.~1. 16268 kg ha), iLd fKA(l! 727 (5692 kg ha1) le highly 
U rfl Ii tl.M tio l marv IX, nmde of R194-31-72-2 yielding 13 889 kg "ha and 

1 it 111i)1( in 118 d at (2mira in Eastern Province, and this was closely followed by 
I' k> :2 viddirig 128 227 kgiha with a nmaturity of 120 d. Notable among the 

vaif i,tiwS of tq eat promise are IR20878--IPI (13 169 kq, ha), IR13257-46-113PI (11556 
kq ha), 116858-6 (10 867 kg/ha). Janaki (10 840 kgiha). IR5873-91 (10 773 
kg firl, V4819-77-3-2 (1 576 kg/ha), IR13146-13-13-3 (10 507 kg'ha), and RP1057-
I8150!.--2 (I10 413 kg ha). These selections have been included in the 1983-84 

During 1982-83, a program to maintain breeder- seed of varieties was initiated. 
Pre-basic seed ol Kalembwe was successfully grown at .Mansaand Malawifaya at 

IRS Nanga and handed over to the Zami-Seed Company. lhe breeders' seed 
des('ripltion for six varieties was accomplished at Luapula Regional Research 
Station. aid a draft was circulated for distribution to rice researchers, seed
inspectors. ancd others. 

l he 1983-8-1 program has been expanded, and many aspects have been 
covered, such as national varietal trials, regional trials on varieties and other 
aspects, and location-specific trials, such as the GTZ IN(DP 'FAO Project on 
Irrigated Agriculture, and projects by Africore and a Chinese team. 

Despite serious limitations -nd shortflalls in experimentation at many locations 
and a serious urnfamiliarity with the crop by the cooperators, the basic objectives of 
fruitful results, increased possibilities of successful rice production, and overall 
awareness by the masses and )olicy makers have been achieved. 

t tO I 1C()W I( i \-s IM'"C cIt'N ) t't,'( )t NIt 

The research program in general and rice developmient in particular is suffering 
from tfie following inherent weaknesses: 

" The Comprehensive Rice Research Team functions with a minimum 
compliment of scientists including a breeder, agronomist, entomologist, 
plant pathologist, and ecologist. Presently the tearn lacks the last three 
specialists. 

" Due to tfie unavailability of posts, support staff such as technical officers and 
senior agricultural assistants are limited. 

* The handling of off-station trials is hampered by lack of trained personnel. 
* There is a complete absence of laboratories and equipment for conducting 

routine analyses and tests. 
" Overall there is very weak financial support to carry out field trials properly 

either at the coordinating center or at other stations. 



Table 5. MNo. 3386: observations on 41 promising rice varieties in 1982-83 trials at 7 locations. 

Locationcc C CO 

i;ciha) 

Chiyabi 
Mansa 
Oashumna 
Kalabo 
Siat %'inda 
Charna 
Mashumba 

Average 

11130 
4633 

1800 
7070 
2705 
3384 
533 

4345 

X) 

5590 
7233 

680 
5110 
2750 
5663 
4313 

5504 

C 
o-40(o 

l c c 

9590 
1833 

1633 
4100 
3250 
8370 
300 

3844 

c-

L/) 

2470 
1634 

200 
3310 

250 
317 
566 

1387 

cc 

. 
mc 

-

650 
2600 

28333 
4460 
9000 
6466 
1740 

3649 

L:1 
c ) 

0U 

10250 
1400 

395" 

5400 
1500 
7034 
1353 

3397 

c3 

.-
Gc 
M 

10080 
2906 

1000 
5240 
2463 
7260 
313 

3978 

mc 

-
) 

3070 
3266 

3253 

2250 
4443 
2600 

2445 

. 

L 
cJo 

Cc 

2540 
2400 

300 

3120 
7347 
126 

2791 

--
oi 

5490 
8266 

5433 
5760 
4500 
8065 
2766 

5503 

mN 

11160 
3000 

300 

4840 
2505 
5172 

66 

2342 

(r-

2990 
4940 

2346 
5350 

12827 
6873 
333 

4833 

6780 
2166 

1833 
5790 
5337 
6204 
1046 

4706 

oZ 
C 

8040 
1066 

3700 
3240 
4000 
5135 

93 

3505 

in1 

<--

9380 
6766 

5453 
6870 
5598 
7381 
3046 

5834 

,, 
to 
0 

11110 
6300 

5933 
4940 
6048 
10877 
2333 

6268 

Table 5b. 

Location 

Chyb90105 

(N 

(N 

90 

LM 

iX) 

86 

Lo 

985 

co 

(80 

r-

10 

l 

Variety 

c 

n 

1262 290 

ml 
4:7 (N 

ml -L cc -
" 

7 

20 

-c 

0. 
I? 

2 

520 
(0Lo( 

La 

45n 00rc~ -u 

Mansa 
MashumbaKalabo 

SiatvwindaChaa 

Mashumba 

Average 

7366 
49536280 

49358006 

2466 

5692 

7700 
57407960 

455610064 

3020 

6599 

3466 
35666640 

33707438 

2420 

4679 

3513 
50609780 

48839630 

3766 

5945 

4666 
37135920 

55867294 

2493 

5457 

2133 
16867350 

47509191 

1520 

4678 

4233 
52133950 

5361S124 

3533 

5683 

4133 
53265700 

37906540 

3000 

5428 

3666 
54663590 

50318248 

1160 

3957 

7466 
79475190 

25009609 

1100 

4581 

7366 
383265960 

52037632 

2660 

5328 

5333 
36608060 

49149316 

1726 

5146 

6133 
40807690 

50018727 

1833 

5746 

4566 
43586700 

47708615 

2633 

5790 

5700 
64864100 

20757995 

1486 

3739 

6346 
-5860 

8802388 

-

2399 



Table 5c. 

Location Varety 

Maliamfaya 1632 Kakeiiibnwt Sitlnano Kajaket Nsuke Suja 7601 KH 991 
(Ihiihi 

Mals'] 
M ishIim. 

6380 6666 3333 5333 5000 5360 3566 2933 1046 
2740 1813 866 

KWAho 
,yla"Mu 

I 1:18q 

1660 
3460 
1966 

5090 
4011 
6597 

3290 
2721 
5766G 

455/ 
6455 

7500 
4998 
5607 

6480 7230 
1,142 :?295 
6/(3/929 

2450 
2881 
1330 

M9 2814 2559 2233 323 
106 26/3 

3398 3459 
933 

2:41 

* \iy por :cWilU:licoI (xists,e0 "I(1 tl rt,ft' amost 110 visits to experi-
It icItII plots tof 1>ufU j stiors or to tei.t (emcit'I(JcnIV I ctdI., ill (-SQe cti<eases or 
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i 1~l~i,'iil~ldl
I(llli 
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RECOMMENDATIONS OF THE
 
INTERNATIONAL RICE WORKSHOP
HELD AT LUSAKA
 

APRIL 9-11, 1984 

1.The Workshop recogizcd that varietal improvement is an essential com
ponent required for incie,isini national rice production. The International
 
Rice Testing Proqwir ( o-(ordinated by IRRI and the Afriai Ri.e "lesting
Protlrar (AR II)) ( oordinit(d by 11IA Wele AiriiM ;e-ndtd to hI used as 
lmljo f50(11 t",(A5A '-,tn It(Il. he partiCipants ajreed k)i'0 ILJ(the thestiln.j
 
pro ral II irf
I ti it first al11 i utr,lt Iwo t''fs. If tier, ap op I' u series and 
mat,i ialtrIorri (,pfo( Africa will :darte Ii 
 ixrds ini be -tll\ v lduated in 
locations kl(er ( ( litied l'ersonnel and facilities are ivailoble. ARIP will be 
recolIr[ )St'LUu-in( tile.results fl1m the first tier tests to ('olrtlilr fewer and 
Ahicain relewit Indte iaIs. For tle second tier testing AR 11Pnurser es will be 

orde aviiLable for allthe national programs inthe region. The following 
countries were identified as suitable for first tier testing: 

(a) Irrigated (normal) -- Icinzarlia, Zambia, Kenya (Yield Nlurseries only in 
Kenya):
 

(b Inigated (cold) - lanzania, 3uruidi;
 
(c:)Rair(id lowklnd laritaria. Zanibia: and
 

.(d)(IpIand -- !anbia, laizarria, Kenya'
 
Both IRTand AR-P I-
lurseries will be made available to allnational programs 
in the(t region uponi reguest. 

2. 	The participants emphasized that for extending rice to high altitudes and for 
double roppirng in most areas, cold tolerance is of potential importance in 
the region. Therefore. a stronger research emphasis should be given to cold 
tolerance including breeding. 

3. 	 l weWorkshop recomniends that IRI 11TA help the national programs to 
Conduct a corlvpreherisive survey for pests, diseases, and weeds in this region 
arid findings be published.

4. 	The Workshop reconiiiwin(s that there ,hould be all expanded trai rind 

programii at various levls in order to increase nationil research capabilities.

Ihis should be achieved by:
 

(a) short-term training courses to assist in research and to increase rice 
technology skills at both the Interiational Institutes and within the 
region; and 

(b) training outside the region should emphasize the training of trainers, 

Pcrticipation 	 l ffi(( .illof ti3rmjlt Ind K r 1qd(((.d) btrc timrli(td oiltr on.sulldtions. 
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MONITORING TOUR ON RICE
 
IN ZAMBIA AND TANZANIA
 

INERODUCI ION 

After the close ot the International Rice Workshop the participating scientists took 
pait ill d iiriflito injt tout to rict research stations and rice-growing areas in the 
(t tntries if /arr Ha aid [izalnia. f[his tour was cosponsored by the International 
1u-i Stiu(t] Proeiam (IR I f) cooidinated by IRRI, and by the Internationa Institute 

It[aI I l (I ri(ultune (liA). flhe inonitoring program is ani important corn
tt-i t k -) ivities.ef IU,1[ 


J IN1, (
lil-t, i) !it tW Inmornitorillu tou WdS to evaluate and exchange existing 
i re ii,- i , I ( 1(ni' ltivars for the different ecologies. methods of rice culture, 

rm p )hl I ,Of p1)odu(ton. [lt places visited included major research stations, 
tallitlI fitcId (xperinI I ital sites, aInd production projects. The soil and climatic 

i cliti s. rn e (c owinq svstms, production practices, and prevalent pests and 
lJist'-, ,were.o[,(rved and disCuSSed. 

/AvHIA 

Chianyanya rice scheme 
fli, Kutfilf- with ai area ot about 500 000 ha of hydromorphic soils, are 

sittedld siiiuth of Lusdkd. lIfe area is seasonally flooded and with some water 
mltio ,Iwould have major potential for rice production. Presently the area is little 

LtJ tiL or a10i(I UilturaI purposes. 
I Cfhidini'nva Irrigation Project was initiated by the Zaibian iational Service 

to develop rice production in this area. The North Korean qovernment has 
provided d 1iIniber of engineers and technicians for land development in this 
project. A total ot 15 ia has been developed for rice production out of total 
projected area of 1000 ha. When fully operationial this schenie could virtually 
double lice pIrodtlion in Zambia. 

I he rice varieties presently being grown ( Angola, Malawi Fdya, and 
Chambesc. -hese are tall, late-maturing varieties aiid are presently highly mixed. 

Land preparatior is done by 4-wheel tractor and the crop is dry-seeded. Many 
hserious ploblenis were obse'rved in the condition of t e crop with current 

rmana-ement practices. Land I)reparatiori is inadequate and the land is poorly 
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leveled resultiilg i a pocor stand and hit(hlcI vt table wittri [ilpth throughout the 
field. In odditior. better wator ( ertiel i-, needed. Weed cjowth is severe, 
particular Iyof ( cq I'.,(,dill )m1i'.. (rll toxic it\ ci[)piudrS tob( ' prctfent and brown 
spot and (ll( i (l dis te wa dusc ")liidI (lcliJ( .,ved. 

I fit, projpst '.taff i, dkwrt-of the se(tII probl(tlcs thtat ricLst bre sc)lcd to obtain 
lAed ll-Idblt' tic( yri'Ids. Varietal Ili f , Arc [cc. tfr l(' crc to[)is (.)ll toplrtrrr 
identify .- it~i~c w t ('tic'+s forT tfS' icrol.t h"ailtrijfit 50( ('(i(' )f0l 11k' s[''d ,willbi civa 
rracjor pioblrn. lihe project is liorl (4 labor 'Ind >litobl l IIrar hitHTy flot lnd 

prfipdratioti. At preset, o(ertilizer is availableC dLe to Ccrr rorIllic corrstfai ts. 

Turners Asbestos Products Project (TAP) 
lIle 1Lrners Asbestos rict pr oject is located at another site on the bank of the 
Kafti, river, [he International.. ,ict Yield NHurseiy-Very Early was being evaluated 
il a dirnarid site close to the: river. Sprinkler irrigation was applied but at levels 
inade(uat to sustain the naXircutni evapotranspiration demand of the crop. The 
entries were severely stunttd and suffering drought stress. !t was suggested that 
good l)erformlrnce miqht te cxpected fiom these materials if the fields were 
bondtd, le'veled, and flood irriqlated. 

National Irrigation Research Station (NIRS) 
[ e Zambian Natiotral Ihri.lation Research Station is also situated on the Kafue 
River tloodplaitr. A rcurrber of rice trials were observed. The following entries 
alpeare(d out stt rdlin: KaletIlbwU, BRIO, IR9093-2-I 1-6. and BG367-7. Malawi 
I aya is a popular wriety arniong farmer sin Zambia. Itwas tall and vigoroUs in seed 
increase plots oi thilu staition. It hal been planted on 18 Oct and was now over2 m 
till after 6 io in tl field. but had Iot e't flow('ted. [his exmcinplified the great teed 
for vi(orotrJs but (', i\ Iiatitrill varieties for Zattbiati conditions. 

A date ci sec(' I [Itill wl i in pro(r[ress to test Ithe ffects of cold temperatures at 
tir reIr JdlIv(t sta . pLoil Six virV't ics. le two ('t itres which Iappeared best were 
Kalenbwe ald KtM.18. .t). 

Ih. vafict hKiehbr' was cTV,ifilpltcssivc' on tlhe stat ion. It is a 4-mo-duration 
vatreif witi h-,,iv\, Iri arid lcigj Iaccle Itiitirs. It wis (ippaientlv selected as an 
off tl)e. i a fat , 'c -, fccId ()f the variety' 6.32. ati ictroductioI frotm Madagascar. It 
is H .0 lcl i hh rr ilt. 

lie visit tc N!,c5 Jcc' c7r,,s.trafed that high !.e yields art: -or!in, possible it
/anbia with (lood rillragLnrlert atnd a reliable water supply. However, the 
limritations to the state fur cit appioact to itncrease rice production were clear from 
the visit to Qhicirr tIVv,. 

Luapula Regional Research Station, Mansa 
The national fic tc research protarn in Zambia is coordinated from the Luapula 
Research Station it Mtinsa, tLuapUla Province in northern Zambia. The visit to 
Mansa statiotn was ttad( fy smiall platie. The flight enabled excellent observations 
of the extensive area of dambo topogtal)hy across the centtral African plateau. A 
dambo is a shallow depessioni itia plateau landscape comprising an area of land 



with a water table located in the upper 20 cm of the soil, either permanently or 
seasonally, and often reaching the ground surface during the rainy season. 
Dambos aie normally (qrss.(ovlewd areas ilcolnt rast to thet sturrondilg. forested 
uplands. They are ctirrer itly used for Ira iithiret are olher-wse al airULtilized land 

resource in Zahrnbia. 
Becausp of the hvdr-r r phi' , o)fvditi swof- ) flmhrl,<<. th s4 rolas have 

coiisi<tralle potential for rice delvtflof At th L[al)clla staitiO)l the Jgroupin. _ 

visit d d Jar111111)0 teiCsj us-ki 1 r0c Ueed prodWurion. A !3-ld elid of the variety 

Angol ja n iiaitritv ai expvcted 10 yi~ld a nt .)tha. Ihisvarity is quite 
1i1lH I 211)i u.'t pptitrle to fIl uplllilci, \_1 1d is iepoiicdlyss ill Ih1, ('d plodUction 

felwd of aIv-rlwt wls also uit'strdIuling. Ill'.tod )ilii c rir'ltivatiori on 
IliN-r l) oi, i a i (fat the edge of the, setpaqe' /011t' of Il ' drrilbO suggests 
lhit il lwf,is i/,rijor poloeitial for ric_ pioduction ill the dimho (areas. The flood 
w,1tel 'Sd fa O liplants ar prrelltdlto be sufferingIst-red color in these field aid sr 
lnlor ioil toxicity. T1his l)articlair type of CainihO Wdl5 (ldsitfiecl as a sour or acid 

Oi)l the asis of what we observed at Luapula Station, there appears to be 

pjtntial for imriediate increases in rice production in danbo areas through an 
,.\t)arisiorr of thre area planted. Based on the data provided it appears that this 
would he ecorromically lucrative to farmers. The main constraint appears to be 
manpower availability. Land preparation iscurrently undertaken using hand hoes. 
It therefore seems useful to examine the possibility of mechanization in these 
ar, Js. Based on the swampy nature of the fields the Swamp Tiller used in the 
Philippines may be tested for adaptation to these countries. 

Upon arrival at Mansa, we visited the research station and were briefed by Dr. S. 
C. Prasad (rice breeder) arid other scientific officers. Luapula is regarded 
as one of the poorest provinces in Zambia and is a net food importer. The major 
development constraints are remoteness in transportation and comrmunications 
(850 km by road from Lusaka) and the complete absence of agricultural 
mechanization. There is a severe manpower drain to the nearby copper mines. 
We also visited an acid upland site where the International Upland Rice 

Obse vational Hursery (IURON) and other varietal trials were being evaluated. The 
soils had a pF less than 4.5 with a low water holding capacity. The outstanding 
cultivars observed were several entries from IRAT (particularly IRATI44) and 
Dourado Piecoce. A Khao Lo/IR8 cross looked very vigorous. 1200 mm of rain 
were received this season, but due to the low water retention capacity of these 
soils, 5 d without rain may induce acritical drought. Upland rice production isnot 
presently practiced to a significant extent. Therefore, researchers are investigating 
the suitability of upland rice technology for these conditions. 

Several IRTP nurseries were evaluated under dambo conditions at a third re
search site. -hese_•included the International Rice Yield Nursery-Medium (IRYNiM), 
International Rice Rainfed Shallow Water Observational Nursery (IRRSWOH), and 
the International Rice Observational Nursery (IRON). Dr. Prasad explained that 
cultivars with somewhat taller, iore vigorous plant type similar to IR5 are the 
materials which appear most suitable for Zambian rainfed lowland conditions. 
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The thiee iiec. vi t jiitrfi(1jt trlvirtlfint, tio Z'uilhid Clpp di to be: 
rriqatd wtl nxii iqid sl ,tili.Senliit vietiews \vithf hih yield 

potentiul i, iitilt2. Rainft. d IO) nmd lmiA lti l ,mhO (l-urxctltiv,11ior1, ldiiMil,1 irl .iltedsitulationls, 

arid otlici flyl tol01101phi, iilr I ill 'tiidiclw li to intemliit-diate height 
Ildttfials itjt dvic(ill t( 1,crlie(frqiiri aid lV ior r(' r(qlirled.

3. Ulnlc d dr'Ilnl: I li IVld()lLJ Vcld(ties )(.Ilcl1)ttld to cliotii l ilr(] ciciid soils are 
requirtd. 

Sources of JAM' 'tC' ds tIti liiti i! pieobl in in Zalmbid. Ile seed certification 
tld p1 oduct on II i ,tiY.Ih'l d I e irniii rr v stijqe of developnent, id the breeder 
at tIle iiatioril stclition ill l)1l11 :)ilm it role in et suring that stocks of pureclii ifII I 

iidlseed of tii [( )Frritr itIts cui nsinftcuined properly. 

China-Zambia rice project, Camfushi 
f he (J1iii11i.Zhi/ h Ii(t C [iitr t i> <i imill rice production project in the vicinity of 
I LcI,,cc. [ie iciil is ,i i h 0t J(-illOi(n.till l)rOject supported by a team of

plOldud tioli ptl iclists t iii IlUlill, 'ropies Republic of Chine. Intensive irrigated
l)dddv( 1tiittdiictitii (il irJ(iitti etitei id( es is pricticed with small-scale mechaniza

lll ' i iillttf tiVIrilm[ iiits. I Il .JlOi lJ) visited d fieIld of the cultivar Sind ino, a 
,'whie ti.<I80-d vcri et ciw wilI hCCestCl (In thr.iiid.i lie rice far is located on

lhii 5idl.,it)IDes it vccittihit ,ll.t' ofi (i siiiill (: eck ti rt tceivesirrijatiori from ca 
<liii tijistrLid fi , l)ro\Iil, rittly(i hci iLirdei i i-tC(iltivdttil . SiiliCe the Iclri is well 

lildil Ci d. it ffici\ h i it t ,tII lii icit cliii thepI lodl(ti i ofel ietliud seed. ihe 
piodicliro i tc~lftil i, hoteveir, ip~ tecr fth ht liicerii ited d'pplic:lrbilit V to nearby
siiist tl( k firiier s uiio iottssciiiriclcti- tmnowt extenisive ( rop production
lii hiods. ;hlh Icli i cl1i)i i, volvid in tt lllt ii.iif tinrtC aid sale of tools and 
sirrl -i Cl.. (lLJiflr it, rohiic )l ci l)tcfdal triti. Ihese icy be of considerable 
vdlne if tiilld toI1,11-1lierHs o(n d Wide S(It. 

I vii nici is the lat~je.t ri(et-, prod(ticer ill t and southern African region,fie easternc 
ext Iudingl Mddalagscal. Ahout 275 000 lit afe planted to lice out of a total 
CiiVrit dclred Of .5 millionlh,:i. Wfhile iri lcufznia. tlie monitoring tour participants 
visited Dkamw lice Ir iinl d tl e IfrcAiti Rice Reseatrch Staion. 

Dakawa Rice Farm 
IIt( Djl iwi ki tL.I i IttI. i Niit, tlt t. r, It' iit i ) i 

1-cii/chi lfiithif 


t, I li d(ihii f) scfhellies in 
l i ifl ic,ti til clii lull ,.iitlit tltilit ciid I (Od ( TheCo tion. 

[f)cikil i lt)itt t )iffiiifii tmcl ill I W-t ifidl, Nottlh KO(t1ri SciilllCe Clild lajor 
iltO1 if'lfli devtl ij i )ffocS 1 c.l i,te1f4i 1illi(h-1tclktfr (ltilllingl Stdtli)1.5, Cdrl ls,

-S. d Hi r t0 Ustr LIt , ,lil Cit l 1till)c111ili h0,1tifllIc')iIllili . Ilffi( iiorf watel is feing 
tJifil)td f ill t \Y niii Riwtf 

1I ). 1lt I I)1)(i IKtci lii , cir lcifiti lcis stra-it.llt-, (VIlli., f I i fl d ill 



plidIIt iiM] lacIqiIt~i ea , is ofit! o 1 I( i I,I t' n )Ii I I; W1 '(I[,, i Io. -) '' 1-8 1-82.\Vs Viel,- hovk. fil(]df ilJh[l _i;7 to 1 I ho l i il lol INK h )dot *th(.' hflo ,, [lot f(,AlIl 
d1Vdri(t' "tJp).'Iio: III1vie'ld to) IR-K7 

h,',< f ,\ bild! ir,>,lr~~lll(J ta~lI 'i-1 l"rt_'spe( tively, ,lft u€tsf:(J lot wt,t(d ( ontiol. 

th t(mi ht<l stale: ,(' it tilh'r.1 : 50', at pdliI(ck irliti-tioi:It1 .,I t milk stage). 
('ti tIltttino .-, , rmpotisiiiii art' itit ap~ lie , /Insettsaiid dis(t's's dii' iot flt1 aIrded 

as t(ItlLi oI()l(: OliStidilits. ItIWve r, IoSses dL t to Qt le,Jtbilids arid/ t '-'tiI iit (dil 
t i It'1)1 s-. 

t'st'i(.hiJ) Diakawa frm has ben iicdertaken for four seasons at ttel Dkawa 
.Sciertiic keseiclI Center. lhe jroiup was intornied that an iiitelt iational 

inlltaligned reseachc.nt'it'r would L)e ustablished at Ddkawla. Meanwhile, 
tihnical assistance for rice research is pioviled by Orlh orea. Reseaich trials 
visit d by the Tf i ) were ini excellent ColditiOin. very w, lI laid out andnonitorinq .O 
iliiaiojed lh-se tlials oereI varietal illipLroveeII (IRI P trials), tertilizer uLSe, 

[('I)tstlilishltent rilethods (wet seedingq vs. transplanting). time ol planting,
~''dii(jSes. )lant pOl)tlldtiOf, tarllyard 1idnilfe and(treen nidnure, water 
Illllnrclt. lii hicdi's. a(d 1)(i'st nldiId(l(IlnelIt (pailicularlV [ol stembore ald 

nfI a 
Ilt 'itlv ,lc'i.'r d as Kotlill). Klit I has yielded u ) to 7 1 haidl.d is now being[lt I i>lIr'd for TTaj S(_OH~l forl11. 

II et IIoI VtIIIttII, siIa)t IDkwa wer1e IR8, [i90-2, and IEf 2397 

t)1ilt, 

Mist (of thie rod u tlitln tkCIds at rkixWa far imnwere harwested. However, those 
hO'ich it'llhlintf hai (t-iutiallv pootri stond establishment dnd high weed 

tliis. oaiis 
(tilllr i It opI tears that tlit yield tjp betweve" the researcher-managed crops and 
I4 tIl d I his 1)il(i)bly d(ie to inddegnuate land preparation and water 

(fit' t)itdnon dt'saria Is still gIlilti' sUbstantial. 

Ifakara Rice Research Station 
I h[it,!kai tiiStitioii was stablish(-d i I 1963 and now serves as the national rice 
ts( i(h stat tion foir I anrzarviio. I i, trials Ih'ing conducted cover varietal testing of 

inti(,mritional nidtcnials (IP nurIed's), varietal trials, weed control, andPnationlri 
iisease control (blast. shetlh thlight. browi s)ot, and Cercospora). Fie rice 
htblidi'ationl hiroll) of Dr. Miionyo. whici was established in 1972, was 
interupted lor tht'post sc veifal ve s, (irossing work bea(jn agaii last year with the 
retniiI Oit Mis. M(1i lii Ira tlel i t' lti~lri in thle (liiitet Staites. 

Iwo nearlbiv lest'ailI sitt's wtl, oilso visit'td. At tie site (Of the anzania 
Agricultural (o ti, liw lrtiollal varity tioil was bi 'inl t(sltd n der a wetiporati 

seeded pariially iiriittdl (onrdition. I lit ntionail var itty trial is ( oixii)setd of 25 
lines in 6 ilicitioiis. It ist stod ,it a i, l( ft , counti,,.sitc's througjhoutil h 

A fertilizer trial tested thi va0i1tiis (tIIa Indid. Katiiil. and Seleiwa) under 
four rates of nithoin (). 30, (A), and 12) kj N ha and hl.ur rates of P (0, 20.40 
ani 60 kg P, ha). Al N resl-poiLse, was (learly disc'eriible in the trial. 

The second substortini site was a I uriecno. Ihis was a more typical flood-phin 
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location apparently re'presentmriI d I lld Iowlan(I dr ought-prone conditions.Major 
trials observed at the sith' ,tie: 

" Time of sowing ex'pcrimct it. ,Six varietie, werr, beinf planted every 10 d to 
dtetrliine thet ;I llta tinit' platill i[I relaition to/he onset of thegrowing 

dJltIflit ste ,,at tliw seedling aind tillciiii stages.
* Herbicide trial. t)t tifm P d ttd.lwhi( idt-,(eh l'ropnil - H'tlthiocarb was 

pt5'tho liin J ht.t. 

lhI Luneno site warS said to be representative ofa large part of the Kolernbero 
valle. Farmers inthis ariea comrmonly intercrop maize with upland rice. 

I he three resea.irch sites available to workers at Ifakara make it possible for them 
to test cultivars and crop technologv uinder environments ranging from partially 
irrigated to rdinfed shallow to Lplaind coinditions. This is one advantage of the 
I(Xation although the reniot n'ess of tl estation isa major logistical problem to the 
e orkers.UstIar Ch 

Ministry of Agriculture, Dar Es Salam 
Ih l itOriig gouqILIp hdd the op)ort Liity to meet with the Principal Secretary of 

Agriculiture, Professor Sinion Mbilinvi, and with the Minister of Agriculture, 
Professor John Matsunda, for indepth discussions on the group's observations 
concerniig the future directions for rice production and research in Tanzania. The 
Minister spoke at length about Tanzania's problems arid potentials for increased 
rice production. Hie fully endorsed the workshop recommendations and ex
pressed his commitment to do whatever possible to assist in the speedy 
implementation of international collaborative assistance to strengthen rice 
research inTanzania. 
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PARlCIPANTS
 

Kenya 
MR .I.RtA .J.ACI\ I.eatchION N.u1t0H.o (niorr oflice, Ahero Irrigation Research Station, 

P.o. Box 196 1, Kisumu 

Madagascar 
k'..\ Ie 1 t oNN,,\ so-.,tNd; aCdjoint al uqped lfornation/vulgarisation, 

pewatio'i Development Rizicole, Ambositra 

Tanzania 
M, ANi\ ,INGANGi) Ct A. rice research coordinator, TARO Agricultural Research 

Institute, Private Bag, fakara 
I)' .1J>.\tt N KtA-1 .WL-.(directoigettneral, Tanzania Agricultural Research Organization, 

P.O. Box 9761, Dar-es-Salaarn 

Zambia 
".', AI IR 1)(1CH.IDAI.KA', technicil oficekr rice research, Luapula Regional Research 

Station, P.O. Box 710129, Mansa 
MN, .,fIt AYPlKv, f ~otinciat1 101) hubandrjofficer; Department of Agriculture, 

Ministry cf Agriculture and Water Development, P.O. Box 910067, Mougu 
MR. MJL[I.MWA AKAKAN DVLWA', INpt 'it Itin 'icllI [a/IIt 1InaIdne/rnCn(Io// t husa ka Provincial 

Office, Department of Agriculture, P.O. Box 32252, Lusaka 
MR. J A. BANDA*, provincial clop husbandy officcr; Department of Agriculture, P.O. Bcx 

80434, Kabwe 
MR. RODGER BANDA', C1O1)husbdnclj officer (Southern), Department of Agriculture, P.O. 

Box 42, Choma 
MR. W M.HARMI.RP. co01diIatot; Ministry of Agriculture and Water Development. P.O. Box 

410073, Kasama 
MR. B3-RNARD CHISANGA. eSIClh o/ficer (Economics), Research Bureo, P.O. Box 

30302,Lusaka 
MR. CHARLES M.M.CHi Ii(tCe agronomist, Luapula Regional Research Station, P.O. Box 

710129, Mansa 
° MR. NEU BEN JOtI N CIl AIKA , pincialkf d91ricIllI l superviso, Kafushi Rice Project, P.O.gri 

Box 80247, Kabwe
 
MS. ROBINA K\.C!(0NGAsi, as.sista lodircctor of agriculture (Research), Department of 

Agriculture, P.O. Box 50291, Lusaka 
MR. FRED KA-LMitI, marA'eting and cooperative officer, Department Marketing & 

Cooperatives, P.O. Box 50595, Lusaka 
MR. JOHN O'SFA° nutritionist, NFNC, P.O. Box 32669, Lusaka 
MR. DAVID M.KA.-ONS), riilitionist, National Food and Nutrition Commission, P.O. Box 

32669, Lusaka 
MR. H.J. KANDI-LL, fic' adviser; kalabo district, Department of Agriculture, P.O. Box 

930025, Kalabo 
MR. MESIONE KAPFIBWA° , 

('l1/) hu.sbandty olficer; Department of Agriculture, P.O. Box 
32252, Lusaka 

MR. MOSLS C.KAIIKA', (1O) thish, trl y ollCcr, Department of Agriculture, P.O. Box 
70232, Ndola 

http:HARMI.RP
http:CH.IDAI.KA
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1t.Wi )(Di. INOt .-. Lu l p,U/t Copperbelt Rugional Rc.oarch Station, P.O. Box 
40668, Nululira
 

'AR CHRhb I()1It '1, i (I lI- , chJiw/ ci(I I ttqh, nI!I
, f/i, i Deportment of Agriculture, 
P.O. Box 50291, Lusaki
 

K 'l l.M \l (101 I. d t lit 'thi pi(t i,
,ii i / iii t Z/ S, P. 0. Box .32251, LLusaka
 
MY Al t )HI JO 1t'II 'A,( ; . [/p /I . /lr iii/ i , t
I i,-iit of Ag ill (A tr.e, P.O. 

Box 410018, Kasarno 
MR. C .' Ml.'SI , /Oililt] ",tti .' , il l i¢t',. Mount MOkIILJ -'teSedrch Station, Private 

Bag 7, Chilanga 
MR [AN'ON K ,VAS(O\i ". i , (I//li( t, Depaotmeit of AgriculturN, I ule Post Office, P.O. 

Box I1004, Solwezi 
MRI,MICHAL I KRIE .lUii RU. 00.\tit.it i/It iuii. IRDP),'WP. P.O. Box 1,40086. Kabompo 
MR JOMH t!A , 1 iNL.i d.(l "t ti ll pill ' 1 Niiatior irigation Research Station, 

P.O. Box 68, Mozabuko 
%N.WAI 11 ii -\l I clt>- t iR \KA[ l i// c l ic't Department of AtrictLlture, P.O. 

Box 710072, Moisoai 
(CAPI A. P, %V1ll11yW 1t/tuml //itt (Ricec! Headquoartes ZlS, P.O. Box 32251,lit/I 

Lu. ako 

Mi.1,1it Hit L 1MiINt IAA ,' 'J , //i t, Seed Control anl Ceriicoijon Institute, Mount 
Makulo Research Station. Private Blag 7, Chilanga 

VI'CT'CI li Mi Si tlV. -/ p / iit/l'ana/ otitt Department of Ag roIttore, P.O. Box)' %i ii 

I 1004 I, Solwezi 
IIAN ),\ MAO ilimii(It Northern Milling (1977) Limited, P.O. BoxM1 IDEI1 ,L , 'CuI ". mill 

410423. Ka.hsinw 
M '.H-i ' I I Wi. Iic/t/)t It 'itttt i 0 ,thii i tittm, (Land CIsC Services), P.O. Box 5029 1,

Lusaki 

Dh-/,L 'i\.OR, U A] Iqttiultutil rtt, t /il Mount Makulu Research Station,
 
Private Bag 7, Chilanga
 

'1k,, 1) NAIIIYAI ".h',til. Depatmnent of Crop Science, NIRDC, P.O. Box CH 99, Lusaka
 
MP i [ I' Y iANI rl41iii t ii. i it c ' t)ti lii wts Di)epartment of Ag riculture, P.O. Box 

540009, Chion, Eastern Province 
MRt Ci I I S NKtIH M.. it' 'd i(tWIti ,U10t iti i.q. Mounit M ko lu Research Station, 

Private Bag 7, Chilrgo 
,R tW) it ilk fl'MiNhWN.,iVii ". itn/,it i'' -I I ,ti lici/ t. Ministry of Agriculture and Water 

Development, P.O. Box 910067, Maou 
IMRi, iRIICK NYMt . ,iir'i ltuui ,l it, itn National Irrigation Research Station, P.O. 

Box 68, Mazabuko 
DR thiilRAiI tAt tr. hAt. Plant Protection Services, Mount Makulu Research Station, 

Private Baq 7, Chilanga 
MR. J. rD.I 1i p01in'i,l, 1,/ hu.qi dil ti//Ii 't P.O. Box 5100046, Chipata 

uli/MR. Ril .LU-!RIR.,,'N*. tailu/ )/iti (Seed Programme) P.O. Box 3544 1, Lusaka 
MR. ENIOCK 1). iliO.l i.trit ,/icuti/d (/iticc Department of Agriculture, P.O. Box 

720021, Sarmly,. Luapulo Prov'nct 
DR. S.C.PRSAI . li(Vt' iLrit htc'dct (Restawh Brandch), P.O. Box 710129, Mansa 
MR. A. J. PRIOR', CCii/ ', ,h in/ ldt.iti/i Mount Makulu Research Station, Private 

Bag 7, Chilanga 
DR. KOLLI N. RAO. f[A() lildi/t po lhl it, Mount Makulu Research Station, Private Bag 

7, Chilange 
MR. AL.BI-R ICtiARD KA.stl(t ).. -t it(Ou tidction ollicei. Zambia Seed Company Limited, 

P.O. Box 3544 1, Lusaka 

http:00.\tit.it
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° MR. HAROLD K. ,CHNlKt* . 11lit ac(Ilrcullui l ltchnirian,P.O. Box 540055 or
 
540009, Chama, [last r0 ProvinICe
 

MR, FVArNGiS I ,N.s,1 .\L\(ir>i, *. /,zi . lli i I i ,i il i ' )//i( ': Department of 
Agriculture, MUiluIILfhi Htouse, P.O. Box 50291. Lusak, 

Mt'RJoS', h, SLAKAM,.I " li, , 'IIi l-,jil] c. National Irri a tior iRK se, lc h Station. P.O. Box 68, 
Mazabuka 

MR f,)A D\AI()r' A'i*.'1(1 ()Ii//n, Department of AqriCLIIItr ', P.O. Box 4 100 8, 
Kasdma 

MR. 1,iRA1AI*J,'k'L MII )ICL11 )? U ist, Ka bwe Reg ional Resica ch Station, p.o. Box 
80908,Kabwe
 

('1a ScieCies alid,M4R(,11lt10) SI.MWt-IA° /i lairt/a t( technology, Zambia Nat. Com 
Unesco, P.O. Box 50619, Lusal 

B SI[YALWL . '(,MN Md AL[ A pNYNl /t i('r(Research and Planning Department -SIDO), 
Small Industries Development Organisation, Sido House (Cairo Road, South End), 
P.O. Box 35373, Lusaka
 

MR (I M. SI AKWA*. distri't ti; 011/i , Department of AgnCriltur. P.O. Box 930025,
 
Kalabo
 

MR 1 1 K. SYANKWilt IMIBA'. t'',aplt n lIst. National Iri~gation Research Station, P.O. Box
 
68, Mazabuka
 

M M110I,,At I K IfI 1P)'. (lttI /01x)1P i in t ,ai (N. P.), Integrated Rurnal Development
 
Programme, P.O. Box 410313, Kascuma
 

MVMA
t,\lI (VIAIHI NM,('clll hcndct P.O. Box 710129, Manrisa
 
DI,' W.J Vt I iK.\I,'d Iiitli ',i la itl 
Soil Survey Unit. MouIt Makulu Research Station,
 

Private Bag 7, Chilanga
 
MRt' Il .YV\--\,)l 191 ici/t it lil co: inc, IRDP. Private Bag, Mansa
 
MR I R I'. 'Wtai/it rt'i'loio li.as n tlirril Mount Makulu Research Station,
 

Private f3a(l 7, Chilanga
 
.l Ir 'Itl )( t *jxi,ilqiot olist,Kafushi Rice Project, P.O. Box 80247, Lusaka
. 

"U., U i i-v v)oI. ll (-iit,1ic'1o) iisharilcn of/icrt; Departmenm of Agriculture, P.O. 
Box 42, Choma 

Zimbabwe
 
MRL-II M I i)ZIIMIIAAPARA, ."Srar'Cn officer (Agionoinist), Chiredzi Research Station,
 

P.O. Box 97, Chiredzi 
M'SN.VRNiVIAHL. assiShnrnt cirectoi; Research Services Division, Department of Research 

and Specialist Services, P.O. Box 8108, Causeway, Harare 

The International Institute of Tropical Agriculture (IITA), PMB 5320, Ibadan, Nigeria 
AltoAM4. (irI)R ,%%" i lt)? ioloyi.-4 

[k' KRiIHNA \ IIk'). ,U]Ji i . ha'C(Iti 
flU'. KAlIN i LAN. INWI litan .' it'titisl 

The International Rice Research Institute (IRRI), P.O. Box 933, Manila, Philippines 
MR. i.l NN L IfLANING. Ci.'sitinl ,1,socia'tcIiclisp inialist, Training and Technology-fransfer 

Department 
DR. DENNIS 1).GFAkRIY, a.LsOciat(' iqiotnorist, International Rice Testing Program 
DR. B.B.SHAHI, selnioresI(c'd/1C/lu, Plant Breeding Department 

*Participaln in the workshop only. 
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Acronyms and abbreviations used in this publication 

BGA bLue!jrtn alqaC
131- blart c,:iu .cJ by / r UIHl;ia ( )ryja c Cay. 

[ALS l~t:ri I,.at streik 
I P[ Ih v i [)Ianthopper 
f3 bi
howlI ,pot 

1\k I (ntrt h)md(:ionait e Agricultura Tropical 

I )A\S <~l' , e t,di~ j, (-.\&,jinfj

I)\ I ittr, s'l (ii
tr(.dits r 

[)I (lvy> 11thl tl-,ilSI~AIntin(I 

(-if .(I 1 t ti 1 vai lud LtiorI Utilization 

(1!_t g~ell a1idltpe 
I lbS / Ilminth >,I( itim leaf spot 
I MI I high yielding varieties technology 
1IA International Institute for Tropical Agriculture 
I[IA interated pest management 
I11A I Institut de Recherches Agronomiques Tropicales 
Il l International Rice Research Institute 
IN1P International Rice Testing Program 
MC moisture content 
MN moderately resistant 
MV modern variety 
H lesistant 

\WM rice whorl maggot 
NYMV rice yellow mottle virus 
S3 stem borer 
S.h sheaih blight 
SR SterlTI 1t 
UiNDI) United Natior.s Development Program 
WANDA West Africa Rice Development Association 
WAS weeks after seeding 
WSLI white stem borer 
W''S wet season 


