
1\1:AJOR CONSTRAINT'S ON RICE DOUJ.U.E CROPPI~(: 
lN TROPJCAL AF'RIC~\ 

.111BSTR1.\ CT 
In AJ!"'ica, -rice doub~(-~ CTopp]ng is curnrnon1:,., pract.ict:d \\'hl:'ft' r.:R.-:tt!CL ~;_nd drainage 

·ilitic::--:: ::trc a\·,-:iilable. f-k?·}-:ever, the yielc'. perforrtL)nce of lYlth ricr: tspe:..:iaHy the Sf!cond 
onf is ustJ,:-.:dlv lo\\·er Lhan potenU.al due· to a consttainrs. Above an. 

unrcl'11blc rainfalL :Soil (ind pe.; t infc:~1l.atlon \vell a::: 
,-hort in: p()(ff fatrn 1nana,.t;:,·cn1ent and eco.:1ornic incentives 

of rice 

Innoduction 

In /\.frica. rdrhougb rice arnou.rted to 8.6 n11Ufr__;n tons oc ~L,8\i;fi of the glohai rice 
prodtu.:t.-ion c;_n_ ~) ,nillion ha er 3.41~t of the \Vorld rice ;,-trea in 1984 (fabJe 1) the in1portance of rice 
has increased rapidly· in t."be last decack•. Rice has beccrne an essent.L:d con1ponent of the 
o,;ncultural ecc:2,.,my in many :\;ricaii rnunt:ie:; Indeed Afr;,:i ha:'. bec,,1,w one cf the m«Jor ne' 
1mpert;ng regions in the ,, odd. Its rice ir;iports ,use fourfold dur ng the LlE'riod from 19'/i to 
t984 \vhile ·.it~:. rice production increased by 81Yfj only (Table L) since J\frica's rice is gro\vn 
,.1:·cdominantly 1 inder rainfed :•··,nditions arc: the consume1 demand fnr rice has ,;teadily 
increa,.•::d d:.,,. to tte :ohift fr:)m ccm•.<enti~Hl:.ii fo·xl,, to ricf'. Th,· ,'m:cr;;;ence ,lf the rice shwuge 
110s g1\Tn a con,iderable ;mpd-.,s to m,my A !rican Kivernrncnts 1 ,, den,Jc1p irrigation facilitie,-: 
io, the cn'.tivat;on of ricl:' in their countrie,; in order tu increase rice production by· the 
impkmentation of rice doublt· or triple cropping am 1 stabilize food prnclurtion to check the d,ain 
,,:-. ihe 3carce fur,.ign enhangc ;-eser1:e,,. Howevec (heir efforts ,o expand irrigated areas for 
agricultural producti.on in gc·neral and for rice-gro\ving in particular have not been successful as 
irrigated rice far1ning is stlH ne\\~ to n1any far1tiers and double cropping of rice has been 
,;ssr,ciatect with a iarge numlwr oi technical, ,,()cio"economic and rnanageinent problems for the 
farrnecs who havi:' had k'1': oµportu111tic"'· to become exposed to ,igricultural innovati01:s, 

Irrigation and rice doubk cropping in Africa 

in Africa, ri,·e is culiivattd under different ecr,log1cai umditions including upland areaf; 
areas wit ii hydrornorph.i,- soils. bPliland, deen ,1·ater areas, swan,p lands and irrigated 

area" The :,;nlpe and potenrial for increasing rice produc1 iun in 1 he region arc vast but limited 
by 1 he !ack of capital f, ,r dewlopment, skilled manpo\\'er, and effecti\ e implementaiion of 
prnRrarns. The use of :i\\:,mp lands including fiood fL,1 plain,, would offrr Africans long term 
and :,Pcure food pr-:;duction in the regions wbere the ,veather is uncertain a,: these lands can be 
pu! progressively under full war er control. Irri_,r;il ion, in fact would facilit;ite the farmers' rapid 
adaptati:m tn ne\\ techno11)gy and pronwte crop intem-if1cation" vd,ich ,yc,uld also allow for 
double or t,·,ule cropping. Dt.'.e to he difficulties in largP scale irrig::ition managemenL rrnmy 
_Afr:ican governrnents have been a\vare· of the· need for s1naU scale irrig-ation de\reloprnent b~ 

' Rice :\gnmomi,,l Foo,: ,md Al~nculruff ; )rganii.at10n t>! the l 'mled Nation,,. Rome Italy. 
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Table 1 Rice area, production and yield in the African countries 
(1984) 

Country 
:·\rea (hal 

F11\Jduct inn 1 Yield 
Irrigateci" T'otai' (ton•c) ikg/hal 

s--•-,<-~---·-··-"'"""" 

Algeria 600 100 600 2,000 ::t{'.J. 
Angola 20,000 22.000 1100 
Benin 2,400 40 6,000 8Jl00 1204 
Burkma Fac:o 6,000 20 30,000 :H,l,000 . ·,-_., 

l,.,),J.) 

Burundi 2,000 100 2,000 9,000 4476 
Cameroon 5.:ioo 23 2~:woo 40,000 1739 
Cent. Afr. Rep l5J)00 (3,000 880 
Chad 3,:JOO /.' 

s.) 51,000 29,000 569 
Comoros 13,000 15.000 1169 
Congo 4,000 2,000 500 
Egypt 420,000 100 120,000 2.2::10.000 5:Ho 
Gabon 550 l.000 1800 
Gambia 2,700 14 20.000 22,000 11.00 
Ghana 2,000 4 57,000 66,000 11S7 
c;,uinea 9.100 2 400,000 400.000 1000 
Guinea Bissau ,l,200 3 1'15.000 105,000 724 
Cote d'Ivoire 30,000 8 400.000 490,000 122;) 
Kenya 8,000 89 9,000 :31 ,000 :3489 
Liberia 4.000 2 210,000 2:m.000 1095 
Madagascar 460,000 38 J .200,000 2,132,000 1777 
Malawi 2.675 6 42,000 3:3.000 786 
Mali 38,100 29 130,000 125,000 962 
Mauritania 2,700 54 5,000 14.000 2800 
Mauritius 
Morocco 2,000 100 2,000 10,000 5000 
Mozambique 16,000 23 70,000 55,000 786 
Niger 4.700 20 2:1.000 51.000 2217 
Nigeria 265,000 44 600,000 1,100,000 1833 
Rwanda 3.000 JOO 3,000 6,000 2000 
Senegal 10,900 17 66,000 136,000 2055 
Sierra Leone l00,000 25 400,000 450,000 1125 
Somalia 1,000 100 1.000 ::i.ooo 3000 
South Africa 1,000 100 1,000 3,000 3000 
Sudan 4,000 100 4,000 7,000 1750 
Swaziland 3,000 
Tanzania 75,600 28 270.000 400,000 1481 
Togo 1,500 12 13,000 10,000 790 
Uganda 20,000 25,000 1250 
Zaire 7,000 2 325,000 260,000 800 
Zambia 8,000 5,000 585 
Zimbabwe 1,000 500 500 

Africa 1,494,775 :30 5,008,000 8,582,000 1713 

Source: l) FAO, 1984. 
2) Estimated. 



Table 2 Rice pr•>dw:tion, gross exports and gross imports in the world 

Country or region 

Africa. 
Far Ea~t 
Latin i\.merica 
Near East 

9(l deq,loping cuun:r:c,, 
Chim 
Developed countrirs 

Production 

Average 
1~)74- ';76 

1\ililiion tons (paddy) 

:'i4 
169.2 
13.9 

193.0 
128.4 
25.7 

;i,6 

227.7 
17.0 
4.8 

2332 
1 78.0 
25.6 

G rnss exp,:i;-1 ,, 

A\'(:rage 
19'i'cl-7!i 

1984 
Average 
197-t--7 ,; 

:vfillion tons (milled) 

2 i 
U.4 
0.2 

,,, '{­

,).;) 

2.0 
2.5 

7.6 
0.7 
0.1 

SA 
1.0 
2.8 

u.7 
3.2 
0.5 
0.8 

- ., 
(),_, 

0.1 
13 

1984 

2.8 
3.3 
0.7 
:.-:.1 

8.8 
OJ 
1.9 
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-··-··-·-·---·--"··~-------------------
World :-147.j 458.8 7.8 6.7 

Sour-.:-e Allt:f:C!I.OMBIE et al .. 1985 

Table 3 Contribution of irrigation to rice production in Africa 

Rice t paddy) 

Re_gior: 

Mediterranean and 
North Africa 

Sudano-Saheiian 
Africa (l) 

Humid and sub-humid 
VVest .. Afrio:1 (2\ 

Humid Central 
Africa (::l) 

Sub-humid and mount­
ainous East Africa (4) 

Sub-humid and semi-arid 
southern Africa 

Total 

(1) Excluding Cape Verde and Chad 
(21 Excluding Guinea-Bissau 

·rotal 
production 

(lOOOt) 

2.406 

2,749 

3:20 

2,l:27 

8,565 

(3) Excluding Equatorial Guinea, Sao Tome and Principe 
(4) Excluding Comoros and Seychellb 
(5) Excluding Namibia 

Source: FAO. 1986. 

Irrigation 
production 

(]0001) 

:2,406 

:276 

263 

35 

l .787 

159 

4,926 

'fr, of 
total 

100 

G5 

HJ 

11 

84 

:m 

58 

10.9 



irrigation ant, rnethods to srnaJ: L:"::rTners. 
<'.fit,:-n\::, str-uctural changes 

. onsumpt1011. 
/\frica abcrut 1--a of land are· 

,.,:,·ilities and alx,ln 
in•v lift forms of 

of irrigated land: n .. ,• .~ 

:~,,dan, Madagasc;,, ;,r,i, 

brought under ,"'.hT 

ha depend on s:n;-: 
Th:,, represent;, mfr. 
rniliion ha or about art' !\J(:r1tcd in 

(FAO, 1986;. In :16:,i~ic: 
or sirnple \V:aJet contn:·d. fer the 

narndy, Egy ;Y, 

ha of \\/etlands ca:n 
pf rice and otn,:·•· 

food crops, .. fhe tnta1 irrigated rice arra_ and production foe 1\fricn are noL accurately kno\vn due: 
tcj the i?Cl< recent and reliable ~~1-a1 1.-lo\vever, the rice areac: JTt estirn&ted at 

o-f the total rice arc2t ·in Africa) \\'·hile nee about T 6 rndhon ha, accounting frrt 
contributes !SP.'X) of the total rict (fable 3). 'Thi;:~ explains the f;:_icr thar rice 

in this region has inc.eta~ slowly. With to the extt·r.ir c,f ric·.c dr1t1blc 
c:roppJng; nu ?iccurate inforn1ahon i.s h\t;·1ih1ble for acreage and productiorL I-fo\\C\~er. 1s 
considered that a g;n:.<J~. par"! uf rhe irrigated area.>3 re::;ervt:C? r1ce -:;_··axion is gro\vn \Yith 
least t,vo rice cTop;-:, '--~ y<:::ar an{~ the rest ls used i\ir o.rH: her crops such 
E}aize. tornatoes, 

Limiting factors to the promotion 
of dee double cropping 

"Tlu.: traditional system of rice culti\,.ation in .Africa is farn1ing lJtl'.~h-faUo"\v 
me1hnd'<, it! ,.1·nich few or no inpu,,- ;m, ,iiilized. The grai,-, .,kids vary frc,m Oj rr, i 1,ha 
de1wnding ·•.1pc•i: the weather cnn.dilHmc, h i,, believed rhat c,', rhe populatio;• ;n,,·<'?,·,f:c the 
farming are likely to bec,,mc 1110,-e m;ensive than the; we at presenr T!~e prf•,,0:1,1 ,, on 
1he upland has causer' soil c1·%ion and decline;;, ·::ni) due to over-cultivation, making :t 
a necessity to turn 1.u \fef!and cultivation. Rice in -io,vlands, especially in those \vith 
::-rigation, is reJajvdY nc,'-· to ,,1any African fa1:·r,v'.; a··1d n,my crm:,1ra1Pis are encountered :n 
irrigation deYelop!ilt'.n: in which rin, :;r,,,l,h. ,·,-c,pping is nrincipa!ly practiced. 

Phy~kal constraints 

l Temp(,rature 
The f,rst lii,1iting factor tu the pronwtiun of rice double cropping is the 1cm ternper·;,ture 

affecting i-ice plants from seeding u,1t1l phy:,iubgical maturity in tlw semi-arid and t,igh altitude 
areas. The cool season occurs from iate Noveinber to early Marci; in the northern n:gion ui the 
equator 1Fig. l\. from April ,n Septemher in the southern region and from July--August and 
December-January in tlk <'quatorial high altitude reg10n. 

The low temnerai ~ires varying from 10 to 20''C t'an proim1g the n~get ati ve stage from 2 tu 4 
weeks or more and cause a high percentage of grain steri!itv depending upon the planting dates 
If rice is grown early in the cool season the rice seedlings will ::;pend t\J,:o months in nurserie,. 
before they arc rec1dy for transplanting and if rice crops are planted latt' in the rainy season the 
flo,n•ring will coincide \Vith the penod of low temperature causing a high ptrcentage of 
sterility. Hence the yield of the cool season crop (second crop) is usually 10\ver than that of the 
humid season crop. (Tables 4, ::i) There are no appreciable differences in solar 1 adiat ion 
between both ,,easons in the semi-arid regions. The lo,v yield of the cool season crop is not only 
due to lo\\ temperatures but alsu to long crop exposure to ·weeds and pests. The most efft·c1 ive 
methods to (\\'ercome the effects of lov; tr>mpera1ures at the seedling and heading stages are tu 
strictly respect the nptirnmn :.,.eeding dates and u:w P8rly-maturing varie1ie~, which \VOuld enabie 
rice crops to escape the serious effects of low ternperatur,: periods. Another agronomic method, 
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J:rn Fei>. :\-Lr :\pr. i.lay Ju:1. Jul. Au;:: ',''.'· Ocl. NcJY. Dec. 

F1g. 1 Temperature Yariation in the Kou Valle:-,·, Burkina Faso 
{198~3). 

Source: 'TR,,\>;, 1984. 

Table 4 Yield and agronomic characteristics of IR 1529-680-3 for different 
planting dates in the Kou Valley, Burkina Faso (cool season J 982/8:-l) 

==== 
Plantir;g 
dare 

~f'1 (27/12/82) 
T- (;3iliS3> 
T, !10 i '83) 
T, (17 1 '8:l) 
L 12-111 l8~'lJ 
T1, {:.·)li;l/8:3) 

L.S.D. 

Source: THAN, 1984. 

Heading 
dare 

Days lo 

heading 
(day,.l 

Days to 
maturit~ 

(day,,; 

l)lant 

height 
(cm) 

Panicles 
per rn2 

(No: 

Reproductive Yield 
tillers (kg/ha) 

({¾_;) 
----------------------------- . ···- -· ---

20/'.'i 
2:1 :, 
2~,15 
'!'"/ /:': 
~'., ( ' ,_/ 

2515 
916 

i H 
140 
ni 
j29 
121 
129 

.lTl 
168 
162 
160 
l:iO 
158 

80 
8! 
i<l 
7i< 
80 
HO 

186 
233 
247 
19, 
190 
209 

68 
n 
81 
80 
64 
86 

NS 
NS 

1.600 
Ull6 
J.(i16 
l.936 
1,976 
2,240 

616 

is the use of straw or plastic-covered seedbed or modified dapog seedbed (with a thin soil layer 
on the bed) for raising the seedlings, which could reduce the nursery period from 6-8 weeks to 
2-3 \veel,s and also emible to delay the transplanting dates until the temperature rises. 

A layer of ash, stravv, compost or manure can be used to cover the surface of the nursery to 
maintain heat in the soil. Similar effects can be achieved by keeping a static water level in seed 
beds during the day and water flowing in the night, if possible. Fertilization is also 
recommended for seed beds to stimulate the plant growth and permit seedlings to recover fast 
after transplanting. 

Cold-tolerant varieties ,vith early maturity mm,t be introduced to farmers in high altitude 
regions as \VCll as in semi-arid areas. 

Not only low temperatures but higher temperatures also can affect rice produciion. 
Temperatures of more than 40"C combined with dry. hot wind (Harmattan season) occurring 
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Table 5 Yield, yield components and agronomic charncteristks ef IR 1529-680-3 
for different planting dates in Kou Valley, Burkina Faso (humid season 
1983) 

Agronomic characteri,;tks Yield COfllj)Ollt'fll~ 

Planting Days tu Days to Heading to Panicles Grains St,0 nlily Grain Yieid 
date heading rnat urity maturity per m2 1pan. pe1cenrag2 ,.veight 

(days) (days) (days) No. No. G kg ha 

T, ( 4-7-83) 100 134 
T, (15-7-83) 101 138 
T) (25-7-83) 101 141 
T, ( 4-8-83) 95 141 
T, (15-8-83) 98 143 

:-i4 233 
37 229 
-W 243 
46 266 
45 257 

,..r::.., 
{ ,),,) 

80,0 
91,0 
83,9 
80,2 

1 '.,3-t 
15.5i 
nos 

2.s·: 
2 :i8 
:!148 
2,48 

T, (25-8-83) ]02 148 46 264 87.0 
27.96 
,:iHJS 

3,6'15 
2.910 
3,266 
:l,090 
:3.609 
2.:.:;o:; 

--------- ~-··---·--·-~·- ~ 

LS.D. 5% NS NS G.02 1.32? 
1,s:10 

Source: 

l':ll, NS N<.: 0,09 

TRAN, 1984. 

Table 6 Water requirement for rice in humid and cool-dry seasons 
in Kaedi and Guede, Mauritania 

A - Evapotranspiration per month in the humid season (mm) 

Kaedi Guedi': 

Direct seeding Transplanting lJirect seeding 
--------------------------•M----•-••--------

Year 1972 1973 1972 1973 

June 136 
July 285 453 129 2'Y' ,.., 
August 364 355 384 377 
September 365 148 401 414 
October 205 314 

Total 1,319 1,092 1,228 1,018 

B - Evapotranspiration per month in the cool, dry season (mm) 

Kaedi 

Direct seeding Transplanting 

Year 1971172 1972/73 1971/72 1972;7:3 

November 17:i l15 
December 199 363 196 
January 272 240 232 238 
February 302 342 280 303 
March 419 437 414 417 
April 312 475 346 415 
May 46 239 

Total 1,679 1,757 1,635 1,612 

Source: FAO, 1976. 

1972 ]973 

353 189 
481 238 
;r?G :158 
96 128 

•~-~--•-•-•-w•~ ---•• 

1.:l06 91~1 
·----~-·--~··-·------

Guede 

Direct seeding 

1971/72 1972/73 

15G 200 
236 123 
186 253 
:315 388 
375 397 
401 360 
228 

1.896 1}21 
~----------·---



2 Rainfall 

i-] < 200 mm (about 8 inl 

2-400 mm (about 8- J 6) 

4-800 mm (about 16-32 in) 

8-1400 mm ,about :12-56 in) 

14-2200 mm (about 56-88 in) 

22-3200 mm (about 88-128 in/ 

> :3200 mm (about 128 in) 

Fig. 2 Mean annual precipitation. 
Source: After A.T. GROVE, 1978, UTA. 1982. 

o\ 

--- ----



!\.f:icdl 
,eg1nn::: 

i.rr•gation <'-later 
1.nd nurrH::'.nt lrt 

chara.cterizec~. by the 

~- Jsor1 <-',; \Hn,:> a n1enEtCC to 
<:nd t:he serni-ar~d 

uf 

r·"ice \Y1-t'h ::x;n1hitr::s. ~rhis irrig?,tic,n schen1es in C1'-1ok\\'"e. I'dozanJ'.'Jique. 
;T'hu;; 2~, 7 :an h;n1d rracu r llar\-csters n'!ust bt :,~.:~eo ,·;f the harvested 
: ~1 <.-.e fo 1 

inte;·\:ai 
he 

, rup,. 

dii 
qsuall\, ,-·•ice grov nn 
lov,, :<➔ nd r:,::•: and n:,drm·,,},·phic 

and. ~Verti~;ols and /\ridisois in th: 

. ,.-\.YJ 

on ,,. •. t •.ubonh ···~ of Fntisoii ,md 
dri,: S,1hd an•i,S 1. In 1 he Sud:1r. 

a:nd SaheI region:~, soih, of lo\vland~ art: s1..~i~_aiJlt" for rite as they have a finer texture, 
are 1;~•,s Je,1d,ed and han·::: highe, catip,; reter::i,,n l:apH·ity. ll'.,,.,·e1.er, ir: the hmnid and sub­
h,.:mid ;J:Tas, ,cuils in , alleys c1r coa,;ial plains are hghiy \\eathered. highly leached. more a,·;d 
c1nd frequ<?11 1 1y sarniy (for example in Siern, Leoncoi. l h1:c; the seet)nd crop ,:uffers from ffi(lt,;rure 
str:·~c: if 1;:f precip,ation ,s k>'HT in 1.;·1,:~ rn;i;.-. sea::;on. 

Or, heav~ ,-oils (Vertisolsi. i.e. :,ume vzlleys in the Senegal dclu river. Rwanda ,·ice c:n 
grc,,_ \\·ell. ht,t land preparation 1,1.:irh manual labor or animal clr:.,:,gh, is d1ih·ult •;, hen soi le. are 
drj, Bette,· cquip:nent ancl hi~)1er tractor power (60-80 C W! can 11e w,e(! more eth'iently rci 
,;;_;ch h:".._~ soib 1'F!NA:-.'iI, 1984\ Under certarn circumstann·; land pn·1nrati:;1, for the seccr,d 
cro,.1 benimc·:: mort diffinil1 due to the exces:,ive moisture ki, L om 1.),,· firs, ,-rop::;. 

l\.1or<::'(rvec sc:a \Vtd.er intrusion and ground\vatcr sahnity or and a iack of fre~.h 
''- ;,ter :;,1\·e in,p,·ded dot,hle croppir,g practices in tlw coa"Lcd plains. Poor drainage anrl land 
levc!irng ab1., lead to iron tuxicit:,. Lnder intensive farn111i_,:. svrTq)toic.;s of ni,n,gen, phosphorus 
cJnd zinr deficiencies h;:n e been reported. The localized prohkm of !lrgarnc acid associated wit b 
ttk'. short interval and lmv temperature was observed i:1 I·:',Yanda iTEAN et al., 198:3). It is 
ne,'i'':,sary to 0.tud1,- the evolution Gt nut ri,,·m rese! ,·es in sells in ,Jrder rn adjust the fertilizer use. 

T!w imprmcment in ,:vatt·r and soil management am: l he suppl:; of organic m;itter, lime 
aln:1g with the U'-,' :1f suitable v,.irietie<: and betlf;i cult,Jrc•l pr,w1icef would :-i!leviate the above 
soi; problem\,. 

Biological constraints 

l Rfre varieties 
Most 11f l he , ;_,r ;dies g; mvn under irrigation ,·,mdit ions were intrndu, ed ;,ucce;:;siully from 

J\sia into l\frica., '.rhi~~ proYes that the technology trans[er frurn i\sia to .Africa has nr>t 
encountered maJor problems ir> irrigatc'd rice. The modern \·arietics, ,c;uch 0.s fR 8, TR 20. IR 
1529 f,80-3 '-' ere found in 1t.,rkina Faso, ; Kong Pao, Ja\ a. Kwan~ S!J,, Sht':: in Selkf:al. m 1.:i61 
in Ma1.n-;tania. BG 90·/ in l\ ,;•1} Coaa,l. Ghana, etc., iR 46 in Carncro,·,11. Yumm 3 ir1 Burundi, 
Erngdi,10 3, TR :·; in J<v,anda. JR 1561 288-:.l, BG 90·L in Keny,,. Chianan g iu [\.fadagasc~1r. etc. 



7\-lany of 1he~t' \'cn-1et1es ha\ e :t ntediurn gnn,~th cluration, 
planted in hu1nid and '"arn1 seasons and frcnn 150 to 180 days if g~ .. , 
(fables ,t 5). This causes problems for rice double cropping in terr:c'.: 
two crops. The use of early-maturing \·arieties with wlenrnce tn k,y· · 
to sun1e rnajor pests and appropriate planting dates \VOtdd faciJir;:11,,: 
maxirmze rice pn1ducnon. 

2 Insect pests 
The pest pressure on nee produnion in Africa has not ,,\1C!H:·G epickm 1c :0 1.·~0ls f':'i 

particular!\' in dry area;; as intensin, cultivation of rice crops has r 1ot tict>J, u,·er 
areas as seen in Asia or elsewhere. except for Madagascar. ln addit,cm. dF.: k,v; kv,J of pesc 
comrnl i.e. small amoums or absence of insecticides used by tne far rnerc- rc,iuh., ;r: lik 
preservation of 1he bioiugwai equilibrium in rice field,;. NeYerth':'kS·'· loca!Eecl ,Ji~·,t 111.c·ii_icnc:• 
lws been found to be nwre common in the a;·eas with rice doublf z 1k,ri rn n,os,· ·,,iii, 
traditional ~Ingle cropping (Table t 

Table 7 The relative occurrence of insect pest'- in difit'rcn\ 
ecos}stems 

lnsect 

c\la!iar/>ha sc(){ltalc!!u 
Chill) ~pp. 
Scsarnia spp, 
Diopsis spp. 
()rscu!ia tnyzitora 
,\~rrn/;hula stugnal!:,;, 
c; rain suckers 
~rtrn1ite 
E,[Jiludnw siniilis 
~-\rrny \Vonn 
A.ph!d 
l\1ule crickc·t 
Whorl maggot 
Whi!e fly 
Black bee, le 
Leaf folder 
Hi::pa 

++ 

++ 
++ 

+ 
++ 

+ 

lJ1\xland 

+-+-

+ 
i--+ 

++ 

+ 

+ 

+ 
++ 

+ 

+ 
+ 

++ 

+-"-
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Source: AL!\.:Vl. et al .. 1985. 

Major indigenous species of insects which have been reportf'd on nee in Africa arc as 
follows: stem borers (Maliarpha se,baratel!a, Chilo zacronius, Sesamia spp.) stalk-eved fly ;Diopsis 
thomcica, D. acrophtlzalma), army worm (Spodoptera spp.). gall midgr (Orseo!ir, on'ziiiom\. The 
mos! practical and inexpensi\·e method of insect control for rice in Africa is the cultivation ,1f 
resistant \'arieties. Also the integrated pest management approach j,; recommended. 
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3 Diseases 
Dist,dSf probic>m, vary frur,1 regiori to regi,,1 1 :oince ri,'(: j,.; grown u;1(er diverse cunditio;1s. 

mciuding Sat1elian, hunud tropici?.l vi high ,1l: irnde an,m. A co:l!mon and \Videspread disease is 
neck and leai blnst (f'yricularia oryaze, thrn:.i~;llout howe, 1.,r. t 11c blast infestation is less 
important in the S,1belian and semiar,d areas : hdn in riw humid tro;Jics :md in upland and 
drought~prone an:.as, .Bro,v.n Sf)ot (.Hth;u'nthos_poriuFr.! 01yz{!C) 1~3 also con1n1on in rnan:y areas \\'ith 
po,,r 3oil m:a;,1gemem. 

Sheath ro:, ! .:,'a,·ocl,Hi'" :nu orvwc; is beC1,1r,ing i1np,,n,rn' in fr1e tG\\ land, and in irrigated rice 
:subject to 1.ow temperature unring flowering. T'l1e infection sets in shorUv after heading a11(1 

glume discoloration appears about one week af:er heading. The intensity and severity of 
infection increases \Yith the progn:s•, towards niatunly. When drought conditions prevail glume 
discoloration can be observ"d in th,• intermittently 1rriga1ed an,as. The disease caused by 
Pseudommws fusconaginalis \Vltich is t0 asiiy confused with sheath rot is a seed-borne disease. It 
has been reported first in Burundi ,rnd R\\ anda. The severity incrcast'S with t lw altitude and 
seetn'.i to be pronotmct0d on the \'ery peed y S\\'amp,, 

Leaf scald (Rh_yncosporitun oryzae'·, is also found in irrig-ated ricej bu l. the infection ls k·ss 
serious 

B2.cterial :eaf blight has been rt'jXJrted iP Cameroon, Madagascar. Niger 1K '\l:NG Z,\S et al .. 
198'4}, lVIali and Burkina Faso. At i.hi;;; time ~-ince the disease has been obsened only at the late 
stage of grain ii!iing it ha,: not cau;,ed seriotfo damage to nee pr_xluc•wn in Aifr ,1 veL R1i:e 
yellow mmtle \·in.1'.' disease i;, an African disease which is easily tran,,mi\ted br mechanic;.,! 
means and is hecominR important in Afri,·a It has fieen repoW'd in rrtany countries induding 
Burkina Faso. Niger, Nigeria. 

Although nu1:1en;us re~ist~1nt variPties han· been iniroduced from IRRl and elsewhere anci 
developt~d ~JY IITA. no vancty is ffsistant to a \'-:ide range of major diseases. Fortunately, 
disease pres:;,:re on irrigated rice crops :n the region is still localized. 

4 Weeds 
The most common wteds in the trrigati(!n a,eas are grasses (Ed1inochloa colona, Eleusine 

indica \ followed by broad-lean·d weed::, i Zvomoea aq11atica. Con uo!t•ulus. Stylanthts spp .. 
Commelina spµ.) and sedges (()·perns :-;pp.). Yield reduction associated with weed mfe:-;tation is 
estimated to range from 35 to 70'V., for lowland rice. Hand weeding is the most common practice 
to control weeds. Howel'er farmers usually remove weeds from their rice fields latt'r than 
re,:ommended. Herbicides are scarct' and expensive and farmers rarely use them for the control 
of weeds. Hand rotary weeders introduced by the Chinese Missions in the 1960s and !970s are 
available in many irrigation schemes lrnt not \\·idely used yet by farmers. 

5 Wild rice 
The infrction of v;ild rice such as Oryza /011gistaminuta, 0. b1t?1•ilig11lata. 0. fa!ua has been 

rep:;rted in the irrigation schemes where direct seeding has been practiced and weed 
management ineffective. In the rv1'Pourii:, !Mauritania) irrigation area, wild rice mainlv 0. 
breviligulata accounts for 10 tP 30% of some rice fields (Fl'<ASSl. 1984). Pure seed rice. row 
seeding, rogueing, good land preparation. crop rotation clnc! proper herbicide application arc 
effective methods to control ,vilcl rice in direct-seeded field::-. Furthermore, transplanting 
method can moid this problem easily. 

6 Birds and rodents 
The second rice crop (or off-season rice crop, 1,vhich is grov,;n with water supplied from 

irrigation during the dry season can suffer from atlacks by birds (Que/ea quelea) and rat;; since 
these crops are the only ones Y,hich are present in the field and they becnme food grain sources 
for hungry birds and rats. Rini boys and bird-scaring devices afford the best methods of bird 
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. Bait:~ and traps are u::-;ed by fan.ne~.--s 

Hope for ratooni;1g crop:-, 1n the irrigation ;ff,_oa of Ba1Eo11 Hurkiria Faso dis;iµpeared 
bec;mse biid,, causixl :.'normm1:; damage to the r;,1,Joninz nup which , ouki yield ] .. 4 tlh,i 
additnnally fo,· (!nly 2 n~or:rhs (1.ariety SL: 27 J. 

Management 

There is a tendency for rice 1;ields to decrease in the irrigatilm schemes after they are 
brought under production. This is thtc case for almost all the irrigated rice areas developed bv 
the Chinl'se l\Iissions in the 196/is and l9'i'0s in Africa. Apparently the <1ctual yields are the 
expression of interaction between genotypes and poor management in these schemes. 

1 Interval behveen the crops 
Farm management is a critical element in determining the yidd of the second nee crop. 

The use of medium-late-maruring varieties, labor shonage for land preparation, harvesting and 
post-harvest operations and low temperature reduce the interval between the first and second 
nee crops. As a result the restoration of ~oil fertility and ins,'ct cycle's interruption after the 
first rice crop cannot be achieved. In Rwanda. a high altitude country, the growth duration of 
Keng Uiao 3, a uc•pular high-yielding variety is 150 day:, in normal seasrns and 180 days m cool 
season,; leaving lc°'s than a momh for the preparation of the next crop. In Burkina Fa·,o. a 
Sahelian country. farmers grow IR 1529-680-3 mostly in irrigated areas. The grO\vth duration of 
this variety is 140 days in the rainy season and 165 days in the dry cool season leaving an 
interval of two months or less between the two rice crops. Frequently the interYa! between the 
first crop and the second crop is about one rnonth which affects the conditions of some 
important operations such as land preparation, seeribed preparation and planting dates which 
partly determine the crop's success in the future. 

The reduced interval promotes farmers to practice minimum and low tillage and delay 
planting dates, and it also provides insects with a favorable em~ironment for their survival 
resulting in yield losses. Thus, the minimum interval which would be allowed for !he second 
rice crop under various ecological conditions ,Sahel, Sudan, Guinea, coastal areas and high 
altitude) without sacrificing yields of this crop has lo be determined. And appropriate 
technology should be developed to solve the problems of labor, Inv.: temperature, medium-late, 
maturing varieties, etc. 

2 Farm machinery 
Farm machinery which is an alternative to labor shortage allows for longer intervals 

between the croppings. For this purpose, in many irrigation schemes including the Chinese rice 
development projects tractors and hand po\ver tillers were introduced to 1 he farmers; however. 
after a few years of operation, most of these machines were out of work due to the lack of 
skilled personnel, spare parts. fuel and improper maintenance. Thus farmers tend to utilize 
manual labor and animal draught (in the semi-arid regions only). This situation prevails in the 
Kou Valley in Burkina Faso. Asutsuare in Ghana. in Togo, etc. Besides, small farmers cannot 
afford to buy farm machines eYen hand tillers. 

In order to oYercome these constraints, farm machinery introduced to Africa should be 
adapted to the local conditions and training programs should be a\·ailable for the operators, 
small farmers and technicians. Farmers should be encouraged to become involved in cooperative 
activities and farmers· organizations, in order to utilize machinery in farm operations so as to 
save labor and time. 
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use littlf 1or ~bout :_-,;,000 ha of 

ricf 'S planted in 
S\Van1ps \\'"l"1icb recei\.·e nutrients fn)n1 su.rrounding upper areas adjacent to sv\.-arnps. In pr{:1ctice 
one third nf the s,;:,/arr1r1 areas ·is left failo\v r:ach year in order tc restore the soil fertilit?. 
'✓,0ver1.Leless, vie!d~ an· deciinin1z gradr,ally from 4 t/h LU 2-2.~i t•h:1., T1·1e Go.;crnrrwm of 
1\,\·anda i_s atternpting to .tntroduce legurne crops, ~~uch as so_la. ·peanut, co'.;vpea and a::o1la into 
these S\\.ra1T1p< Soil ferti!'ity 1::.:; hen; rice dcublc L~. practlcecl and cidv~r the 

insufficieru 1Jr adrquate arnount of ferLdizer is n1isused. (;reen 
·,-nanure crops (legun1e~) azo1h-:i, Sesbania rostrata, etc.)) organic rnat::ers and suitable cropp-ing 
systerns should t,e irnroduccd. inro these ure21s, ~Also. reduced rates or so"ca.lled •-ecoflornic raJes'' 
c;f fertilizer that h.ave heen useci in .lrriga.tion a.reas have to be ev·t:duated in relation to the 
c;,ar.ges in soil reriil:ty ,,;, a long te:-m Lisis :-:inn the ,2conornic rate,,; :n rr,,rny c'ises. 
particularly for nitrogen P-len1ent.. are far beio\v the critical rates \;,~hich enable to !naintain tbf 
n.cces~~ary equihbr1un1 of soil in the .tand t:'xploited. 

1 \\:ater managem .. nt 
l\s mentioned earlier, thte k :be frtqmqt OL'cUtTenc.:' oi drought 111 many par:::-, of !ltrica, 

the water supply is insl1hicienl for the v. h,,!e cir: :-:easot1 crnp. In riw 1airn· seas1J11, fla~J1 floods 
take pla:·c an:;- time whert then:: is poor drainage. The 1;10-;r comr,10n prnbleIP is \\ater 
di.stribution among farmers, 1rorn upper field.; to lower f;elds. 

In rnany large scale irrigatjon schernes in SenegaL l''•Jigeria. Ivlali, Sierra Leone. '.fanzania. 
Rwanda, the efficiency of irngati(,n i,· declining duet<• lack of rnaimenance. :,:pare pan,; and ~he 
:,!Ck ot iarrner cooperation in Water management. This affrcrs (he succe,•,;ful adoption of double 
cropping and econornic rlce production. 

Socio-economic constraintia, 

i\1ost ,,if t;w rec1uirerncnts fc,, rire do1~1ble onppin.: art' 1n shaq; conLrast u, those ot 
traditional single cropping eYen on knvlands or uplands. 'I'he farrners vvho are 11.ot accustorned 
w :he new cultiYatic.-,1 tc>c!miqm·s required fut irrigated ;md double cropping of rice usuallv do 
not respec1 strictly the cultural calendar, and the technical recommendations made by the 
extension staff. In Rwanda, all the agriculturnl operations from land preparation to harYes1.ing 
could be observed in a particular irrigated are at a time (TRAN et al,, 1983). 

Due to economic mcen!in's, young Africans tend to migrate to urban :ireas and to 
petroleurn-producmg \Negeria. Gabon, etc.), minmg and cash crop regions (Sierra Leone), 
Therefore, tht~ agricultural Sf'.dor is seriously 'short of labor. In Burkina Faso. Chad, Sierni 
Leone, planting of we, season irrigated rice had been delayed uni il labor was released from 
work in rainfed areas in other places resulting m the reduction of potemial rice yields. The 
product1vi1y situation tends io deteriorate as the input supply is irregular and its utilization 
improper. 

Furthermore, the rice price policy in several countri.es has discouraged farmers ro irnprow 
and intensify rice production. Sometimes, the price of imported rice is lower than that of local 
rice. As a ma tte1 of fact, we rid ri1.e pricec. have been decreasing smce the bet few year,:, rn 
E);~~). foJlt;,ving a rerord C''PP in tlw p,·c\·ious year, world rice price,, frll 1:-:% below the rnlues 
recordc•d in 1981 :md :m'{, tk'lnw the lli81-8:3 c!vetage (ESN. lYS61 
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