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RICE RESEARCH PRIORITIES
 
FOR MADAGASCAR'S MIDDLE WEST
 

Sam Fujisaka and the FOFIFA team' 

AIBSTRACT 

A goal of rice research in Madagascar is to help the cnt.'N'y reg.iln thle rice sell'
sufficiency it lost in the iearly19 70s. A diagnostic survey was cotdulcted inl I9)9 il 
the Middle West. one of six major ricc-gro, ilig areas. Aroecosystens. I rlllre 
practices and knowledge. major Iproblems afle..ctil IhcIepoductivity lnd susta;inabil
ily of farming syslCms, l'.armcr pro lemn solviig bChavior. and interactions ammon 
systm llllponents were Cxalliled. Three prioritic \%Cre identlied for resCarch ol 
rainfed lowland rice: improved irplasniflh tole'ralcC for e\cess . atier. colrol 
of rice hispai disease, ad improvCd %ater lllnaeIIIt ill the rice-ro ilc minival-
ICVs. Ftr pritrioties l'Or research On upland rII e ,(Cere idelntilied: Control ofilsect pests 
(especiallv HI,'uM'n VI.,1 spp. iumproved s"il nutrient mam ILIent and soil erosion 
control. \weed coltol (especially .w',ita spp., ouuho ia and breeding higher111spp.d). 
yielding varieties. The survey also served as v traillineg exercise for national rice 
scientists. 

'Agriculiirniluranthropologist, Social Sciences Division. IRRI: and FOFI FA (Foilhem -Iirenena Momba ny Fikaroliana Aipiharim min' ny
Fampandrosotani ny Amlani volihitra, or National Center 'or Applie IResearch inRural Development tean meibers A nd'iamlahoaka Hionore. 
Andrianorosoa Desire. Rabemanaijiara Dorothee. Rai iibemanailsoaNirina. Rakotloniaila Viclor. Ram iaralianana Daiiele. Raiidrianampy 
Joseph. Rasanibomanana Felice. Zafe'ra, Antoine 'heo(dore. and I aholy. 



RICE RESEARCH PRIORITIES
 
FOR MADAGASCAR'S MIDDLE WEST
 

Although some 2.1 Il11lion t of'ricc are now po'0dtuced oi about 
1.3 million ha inl M1ladacasciar'. le'r capita prodili has 
(leclined. The coutr\ ha,, beena net rice importier since 107 1 
(Table I. Faclors that ha\c contributed to the loss otliice sell-
SuflficiCeICv are \o' rI. high peryields ( .8 t/ha for the la,,t 1) 
capita consupllllltiln 1135- 150)kI,'. r), and ill iicreasing 1opti-
lation (.X', ct'o\\ Il/\r. The annual ric'C Shotf1all ii I QSI-,Xq 
was 2(lO.(Hltl-4(.(llll( t. lhe coillltr\ ha, ',i\ niajolr ric''-

7riln r ous. Ic AVtlatrida andi \larO oa\ piodm,' sumll-
pluses. The Central I lichlanmid North (and Northec:i . last 
C'o,lt. alld Middle WCst are area olt ricedeli':ts. 

'he lnteriatiomal Rice Research Ilnitiink hascol-
laloiatcd with the Foibcil-lirenena Niloiba nv Fikarohiana 
A\ipniharina Ainimli\ Fa.inv[ ia i\ inbanitivollltra 

IFOFIFA:the Natiolc ('enterl l' Applied ReschlC ill Rural 
I)evelopllell) ,iil~c. I l l It iilprve r .eseci'hn ch'irti oil 
rice and rice-based .rcppinc svstems to illcase laliollal 

piroduction. 
Dl itwllitislli F)FII\ li,1imC. esta lihed I I'lntllion 

f'or nltllliidisciplialr'V. i'emii .ll' based iie re'sCarlh con-

cerictl with 
*vai'ietal improvement (includilg planl-ciriminenl 

ilaltilnS and griniTlualiI' 
* 	 soil nutrient iiu m_,ciilc ill 11 LIclilillsoil clnservalion 

and exploittio of Unfavorale soilsl. 
* 	 I'alrillic s isieI x,.r.h. 
* 	 f1armil1imllemen tileel topintilmt. 

0 	Cro protection. 
0 	 )oslharvesl grain losses, 
• 	 tecl transfer, andoctoh-v 
• 	 seed p)roducliln. 
T\\) resident IRRI sccicntists have assisted in developing 

iroce¢dures to0 CvaluiatC andLtipurilk tile national lice collectiotn. 
to illrOduIcC 1n1proved0ric ,'inllasininlhto the national breed
illg progra.n and tode h iipo\Clol ciulturallract'icCs. IRl' I 
hiars 11o ieLI lldIainlii' at its he.alquarte inIh e Philip
pics fo0r F )FIF\A scientist,, and has as ,iLcd IRRI scientits 
o'0rin-ctllltr\ tlll",llu.lticies. ll responlsC to 'LstsL, Ib'y 

FIRRIF0111\. IR.I ll, assisteL ill diamnoftic SUlVre ot the rice
mi~o\\incrion,..'Sill.\\ of \laroi\ ov(Abel Raltovo cl al 

I )871 anid the 'entral I liIhlan (Ftijkaka 1990) tlcrihid 

afroS\'tIlis aill armer practice, idcntilied ke\ prob
llis. aiitl iialVL' l ltli t i tlidC'IsCs for Iriti'ii/ing 
rsCercll'll. ' ,l' ONrv 1' also achiC\Cd llnthelitr 1:)FI'\ col0: o, 

delop0litalllnin yst,\sClll re.sC'arch Cablhilitie, thro0ugh pam
ticipatioli ill s(lr\e\ \tork t' ill iiterldiScirpill\ g1oup1) Of 
scilnlisl, I'll ( )FII" dh.'arlintCiS. I lCic We descr'ib Ie
stliltls of tihe 1I98) lia11t,llc survey in ile Middle \Vest. 

TIIF MI))IAF W FST' RFlHION 

Dclincatiolii of Madaciascar's Middle West and Central High

land is soillcw hiat al'lrbtriary . Frc hci g alglrhlers Coinmbinel ile 
reions as'lhe II ihlllds ORSIOM I98 I ).IThe M iddle West 

Table 1. Population and rice area, production, yield, and availability, Madagascar, 1960-85 
(adapted from unpubl. Food and Agriculture Organization statistics and Szal 1988). 

Population 
Year (thousand) 

1960 5409 

1965 6031 

1970 6740 

1971 6899 

1972 7061 

1973 7237 

1974 7416 

1975 7604 

1976 7799 

1977 8003 

1978 8217 

1979 8439 

1980 8672 

1981 8974 

1982 9225 

1983 9484 

1984 9689 

1985 9960 


Rice area 
(thousand ha) 

838 

-
997 

943 

1008 

1055 

1134 

1078 

1064 

1175 

1133 

1158 

1178 

1186 

1188 

1189 

1163 

1200 


Rough rice 
production 
(thousand I) 

1229 

-

1945 

1873 

1687 

1730 

1844 

1972 

1043 

1067 

1922 

2045 

2109 

2012 

1970 

2147 

2112 

2178 


Yield 
(t/ha) 

1.5 

-

1.9 

1.9 

1.7 

1.6 

1.6 

1.8 

1.9 

1.8 

1.7 

1.8 

1.8 

1.7 

1.7 

1.8 

1.8 

1.8 


Net 
imports 

(thousand t) 

- 15 
+ 60 

- 48 
+ 25 
+ 23 
+ 70 
+122 
+ 59 

+ 68 

+ 93 
+152 
+155 
+176 

+193 

+351 

+179 

+111 

+106 


Milled rice 

Total 
supply 

(thousand f) 

677 

873 

1047 

1090 

1106 

1167 

1155 

1213 

1213 

1301 

1205 

1313 

1361 

1320 

1396 

1334 

1394 

1356 


Per capita 
supply 
(kg) 

125
 
145
 
155
 
158
 
156
 
161
 
156
 
154
 
155
 
163
 
147
 
156
 
157
 
148
 
152
 
142
 
144
 
136
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i. The Middle \West Rction ol NIamha.sc:r. 

covers 23,500 km2 lyin, at a lower elevation (700- I(l00) In hi Ihte areas visited 1y the diagZlOStic survey leam, the to
above sea level fil 1)jand west otl'lhe Central -1i"lland (above poeraphy is undulatinc to nountaiious, with numerous scat
1000 i as). Figure I locates the region within MadI.iscar. tered ininivallcys of 1-25 ha. While the valleys are smaller. 
FigUre 2 maps physiographiC ullitS wilhin th,e reUion, they are simi:lar to lhose of* the CientralI Highland. Narrow 

For the middle West. m leallelpCralures decrease 11'roll UpISreln Sectionls that iltidd" oIld. tipper terraces can be 
north to soii ;Iad with increa silig alitiLlde (0.6 "C110 in ). drtuglt -llronie r w aterh)ged, depending oi whetheretheyire
Rain l'all decreases 'rom nortIieast to sonthII west, with ann iia I located ol or immedi ately below li llaill springs. Wide r 
rain l'all ranginiig 'rom 1.10() to 1.900 nim. The climate is alluvial uLplillCd areaIS lie downstrCam: dtie to inadec IiuatC 
set ilh uiid tropical. with I warm. rainy season rom No- ll;ttril drailnage. some are too waterlogged or flood-tprone For 
vebmcr to April and a cool, dry season I'romlJunC to October rice cultiviatiol. Valley sides are often terraced, with relatively
(Fig. 3). The lan1ldscale featUl'eS smldl 'alleys. ill which recent htinlCd fields on the lower terraces and sloping, tin
rainfcd lowland rice is&rown. surr(oInded by larger undhtlat- bLindCd fields on tle upper terraces. Above the valleys are 
ing to rolling areas devoted to upland crops and pasture. wider. lat to rolling plateaus or hilly areas. Hilly areas (which 
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Lowlands, mainly narrow 
alluvial plains/valleys 

Low plateau (750-900 m elevation)
of easlily erodible gneiss and gabbro 18-

Severely dissected and eroded 
hillyterrain 

Moderately dissected and eroded 
hillyterrain 

First plantation surface, slightly 
eroded hilly and convex landscapeU 

,fir 

Complex of plateau remnants, moderately eroded surface 

1 Undulating. slightly dissected terrain 

i Severely dissected/eroded, 
............hilly to mountainous 

. . Lithic, severely dissected 
steeply sloping areas 

Bare rock, inselbergs 
19 

200. 

(0470 

2.Plhy.iogralphic units. Middle West (alapieed from ORSTOM 1981II. 

to no 
pasture. although more slop~ing land is being crop~ped. as thL _ and nutrint leaching and (Iilotion (I-U. Neeuc IRRI pers. 
human population of the region incieases. comil.). 

Old terrace soils are described in IRAT 11971. Soi Isare There are 25.11((1)ha of lowland rice. 44.500 ha or upland
brown -red fe millit ic. stlongIy acidic, low incationexchange 

generally have liltlle tree cover) are used mainly as nutrient de'iciencies, low puddlinog ability. water scepag, 

rice and of here rps. a id 921I .(()(ha ofgrassland P~ast urc ilt lhe 
capacity ICECj.sandy proably kaolitie clay loam UlItisols Middle WVest. The Cntral I igh land and~ Middle West coin
with moderate to low organ ic inl;atticr (Table 2)1. TIhe N- hi ned accotl or 351)11(((0ha ola inleld lowland rice, 52 ,(00
supplying capacity is probably low, and P)and K a.llcmost ha ofirrig'ated rice, andlt33 ,0l00ha of'tlupland rice (not counting 
likely delficient. Problems for rice cultivation inclde icrio- shifting cultivaioi~n)1 NMIARA-FAC) 1986). 
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3. Rainlfal diStibUtiOn IVlan11d 

1tlltipiblislied ORST() NI recotis. 

Table 2. Characteri.tlcs of brown-ted ferratlitic soils froin old 
terraces, Kianjasoa, area (Sakay), Middle West (IRAT 1967). 

Texture 


Sand 	 47% 

Silt 21% 

Clay 32% 


Organic matter 2.1% 

C/N 	 11.6 
CEC 	 5.2 meq/100 g
Exchangeable bases 	 1.84 meq/100 g (35%) 

Estimated crop yields inthe Middle West average 2.0 

t/lia for lowlwlatd rice, 1.0 I/ha f'or uplandt rice. 1.5 I/ha f'or 

laize, 0.8 i/la Ilr peanti. aid 15 t/ha for caaa MPARA-

S ATEC I983).These l'igires (in contrast to tilego\ ernitent 


a55~~~0 sace calii 

cla il'ication t lie M idldleW est as a rice-deli'it are) inply 

regional rice self-AulficiL-Icy. (tiveli I10chlagCe inestimated
 
yields, ilfonly 2014 upland cropped area wertl'lic planted to 
rice. the t1plands itid Iov.'-1"ll(s would prt idUce 58.9(1 t roughIi 
rice. Ctltri ialeti to 35,340 t riillledrice (177 kg per capita for 
a PPuilatiot Ot 2(0100.0(0). 

NIETI-IODS 

Field research wa.,carricd out by the IRRI agricultural aithro-
pIologist alid 10 I:()FFA reseairhcrs. Tillie and access coil-
straints liinited daiicoillection to a limited ttai;ect spanning 
areas VOLItd Kln sa. Tsiroatiandidy. adri Analavory. 

Team tetibe,'s interviewed ratdotil)y selected upland 
arid ra.infed lowvland ri,:efantiers Lising oe~ii-tendcd. iiterac-
tive. but strictured inlCrviews. The v visited fields, observed 
crops anltid Iheld operations, and discusse2d issues with larniers 
until 'armer perccpotios aid practices were Understood. Each 
evening. team menhers synthesized tiledata and planned the 
interview issues 1'01 tile followin daIy. Each day's iiterviews 
built oti previous f'indilgs iaicdutiaswered luesotits t,)de-
velopan evolving data set. Evolving interview topics included 
fIriners' 

Temperaturo' (C) 

24
 

23 

122 
2
 

21 

/20
 

*19 

.18 

Apr May Jun Jul Aug Sep 

(ratEac 	 16 yrE),Middle \Vest of Nladagascar: Iroiti 

* 	 sytilnsol landaid soil classificatio, evaltiation, and 
use: 

p crop. v'ricty., and cropping pattern choices:individual land, Soil. livestock, and other rcsources: 

* rice crop ialla"icnlentprictices, inclCldilg iinpts aid 
returns: 
crop-llated problems and solutions: and 
perceptiolis about inlteractlios all1ong sv stCncOm p)m 
n 	 
nents.
 

The team conducted interviews in a lanc of areas andl 
villages to dvscribe the rc.ion in terms or a general cropping 
calendar. lr(lominant log -tcr crop - I'll1w cycles. and 

types of rice ctivars available. The siVe.V tel also visited 
FO IFA experiiefts at Ki ai tato n tleStati totleterie if 
on-slatir Iil as ahddessi lC their tentitivye list of prich \\ 

orities and I'Zrnnerplrnblcms. i lthe cxlperimntls were appropri
ate to I cilIlanllille r ciic Li 115t atice5. anrd whIiat additional reea rc It as f.ned Cei 

F'NI)INGS
 
Examination of,tlie datla led to
 

* identilicatiir uf lir0letlcS atid cautses ol'reduced crop 
prnduction. 

i, 	tidtllificatioil of, interactiotis aiiong system cotiipt

* 	 problem prioriti/ation based oi crop loss and flarner 
assesslnlents.
 

- identificattioi of research thiat coti Id
add rcss problems 
antid causes, and 

a 	priorilizationIof future research based on inner needs. 
FOFlIFA-IRRI research resources, ai1d the potential 
I'Orincreasing or sustaining rice pr)lductivity ill the 
Middle West. 

The diagnostic findings were smeICwhal (italitativC. The 
dllla, however, provided sufficiet insighlts concernilg agro
ecosystetms in the Middle West to identify priorities lor 
further FOFlFA and IRRI research. From tilediagnostic
 
survey, LlIstiois that need to be addressed through future
 
surveys. monitoring, or research were identified.
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Farniers" classil'icalion and ise o1" land and soil \\ cr 
Clicited as a I'irSt stepl in IRulcitandine tile \\ IOlc-Farnt s\ ,l il-lI " 
I'roni 1ihC pcrspccl ives oF1hotl I airillcis and cscearclrrs. IFartm
ers classilcId lands lirsi as lo\\ land iic.land (1,111/mbill., v) 
tplaid (h in' ') I.o\ land Iice au:'isr, crei i\ idcid illito hrI adc.r 
I'loodplains at til' Ihlm.re portions oF tlreIllall (h)-

//I+X+ I/It ) ainid i liptrI I'Iiac'c'". ( Aill+, //)IJ 'l't. h/I/1+,/ +C.Il land 
lype \, as ,,hldi\idcd into .llct li .s that rt)cni rcllc ,d otil 

Sli.2lt diIlc'Cicncc, ill c1. aliolt atid draiira-c. l.Iii drainrag-
itulhlirirdilt, uByadog" \\ crc iajor iiiIi ill II. bOalci sli et: 
dl l il u\.cc ilo.tittt\ ill filULi'r rliiajil" prllcil 

tpper tcrltaccs';lai"
( c . 

Farillets (hililitiiui ld soils, h\ color and tIC.\ lt. 

lald Iic' soil" .'cr tltliill\ Ilack (10M!// /,ll01l 0' bhtic-2C\ 
l/l/V I/i ll .anld sadll (141/1%hi\ /i il)(1 'li\d\.,. / 11il l ). 
t ltt . driitcd irca,. lli.ric Icfclk-ldI 1 c. ical\l ' Ii 01, 

,till t lfiii,d5I l,,V l ,//ii . Il.t0',\ lend ,,oil, \,e're ill. 
r,CNIRiitlc as sulTiciCinl\ rCriIC Illiit i'.ii. ic' arid il tirarlic 
lc'iu ili/cr, .'ci,." llt i lccdCd 0ii tn,+l M,,\ ilth ;t aijallc ik' iltlhi
ars). Fliinlter 

, said that ;ipll \ il l .'rtiL ici iii.ui.,+,is tl \, .t-
tie .itt'\'-ill alid ,arr,.d ririllc lilci ti I 1o1i i t i '.l ' 

Cl ld.s olI-ice id'I,. 

ti;p l l;inlru '\.'.cc (11\ idcd illtii ut ilh.i.id lrralcc, 
/li t?/O,) lIcatd. dirCCIlI ilhi'. till l n clci tura " 

upiandn m i aid "lipir I)-'l"'Uijldatudl lal ;a'ici/h// 
1.U plland sils,v, tcscrilcl as Ml+, lh arid(.\i // crcL,'Cl iiisl. Ill 1(l 

(l~iI//'//Ii'//hl. l)tir 't . t ic suils loritd iii lilnitcd *iii., ill 
a Ic'C'\Ilacc .'.'\\CIiV / / /il iblear 4). Iarn rs., 
C011lmuliltd ( lt'( r iiiil., Ulflid I f ], ( tfileIr n 

"anrid sril crlsioll. Itl rc")(urise ',IIuc'h iul dCClilitcs. l;IIIIII 

Table 3. Farmers' land types and use. 

Land lype Land use comments 

Tanimbary Minivalleys of lowland rainfed or irrigated rice 
Lohasaha Broader. open floodplains at lower portions 

of small valleys: perhaps 60-80.o, area of 
ninivalleys 

Mandrevo Perhaps 101. of the lowland rice area: some-
times hand tilled due to waterlogging: not 
planted in some areas due to excessive 
flooding walerloggirg: also referred to as 
hotsaka or valareba 

Heniheny Same as mandrevo or has slightly better 
drainage 

Tsy mandrevo Lower area but not waterlogged: oest rice 
area 

Upper terraces Terms for upper terraces vary t'y subregion: 
20-40%'. of area of minivalleys 

Baiboho Slightly higher terraces: rainfej rice: drought 
stress 

Kitrambero Bunded rice area nearest to upland: some-
times not planted due to late rains or drought: 
also referred to as sakamaina 

Tanety Upland area planted to maize. cassava, 
upland rice. legumes (especially peanut and 
groundnut). vegetables 

Baiboho Unbunded. often hand-terraced upland 
above terraces 

Marimarina Nonsloping upland, flat miniplains in some 

areas 


Silasila Sloping uplands 


Table 4. Farmers' soil categories. 

Category Land type comments 

By color Farmers first distinguish soils by color.
 
Tany mainly Black, usually fertile lowland soil
 
Tany manga Blue-grey. often in waterlogged areas
 
Tany mayo Yellow, upper terraces or upland

Tany mena Red. most connaon upland soil.
 

divided into menakely ("little red") and 
menabe ("very red") 

texture Soils are also categorized by texture.
 
Tany fasike Sandy
 
Tany foinpotra Boggy or peaty
 
Tany dilatra Clayey
 

Other
 
Manlananla "Good soil" usually refers to fertile upland:


can beia volcanic soil
 

alplicd ilri.;. aii nudrrFittirc t FYh1 o ,clcccdlupland dripsarid 
l'alli. 'd tile fie ll (r 1-5 \It to ailhi, sills to "'rc"' or 

i l,l, lll, l I I K ili~iljlill l t H .ittr iiclitI ltprtcd l 
a10;tMid Ir'. aridtitlctl ic r riicc .(hit).1.(r5I- htli',.'. .ld-.1 

.d ilftd id 11.1 .2.4 ha l crI 5.0 hi.l arid I),.tlct I1--12)trcd 
tlt draftllarid hld ts ca ill. .\' Ctral,.' \ i'Il, \'.'. ' 2.c-I t/hi of 
I l.'. l'Icc- 1.2-4.2 /ht arld 1.4 t/hna ut iiai/c I .()- 2 .)1 1/1a).hall) 

Itpland Iice ILuhl,, rainCh o'rn t(ilal hi0,s, to 2.4 I/Ita. 
l'ti clcs i,,, ..'O ,..UOtrlirl I t cill'Hts. and Iice 

i \il . n I )ccli\ c ca.l-s f'orI clioic',.'. crc clicitcd to 
lnrthcr Irdcisrid Ilh-llarIn 'iralc,ics. Malincrlps. inhe ir '\, 
trdcr irl illlpoirl;ai cc. , ,clc rairclled Ioi\\ land rice. itiai/c. tupland 
i.cc. i . I 

',  (,.ItUist1 . hOI i' tl llHI I .. Fr(/( hi/, \//i, ll and 

iltdintii I iiil///Z'li/ '///rI///). aitd \ L'utcablcs Itt sOIic
 
.I i l.\ltrostall oFtl ic li arid ri.'c rai,,d h+\th,' la'rlncrs
 
intlcr''ic,.I.d '.r-i ainld: rhapl,, 7(1)1'oFthcir ricec alllc
r nI 

I' tlifir'.'lantd ralhictr ihat lllu itd ields. Nlai/c a tl. Ia lesscr 

r.cgicc.\ '.cts.I \.'civ Illa ilcah cril. ('assava was, . tV,
inpult crop naiil\ Ior Ii. cstrck ill,.,tlr li oll. Atlou i p'a

(ir .. l ItliL,
 
I0\\ l'ir'.' i d high laIr rctlirciiicil, o'r Ilcs p..


"l.. I all slalilicd Iic'c i.ps .ir pu, IhC ill Iitiilcd alcas:
 

a 'irst clop is sir\' ii iii .\hlrnd hrr.c.tcd it latc-Jallna'V or 
Fcbruar\: a laic crop is s,.tirl iII ll t. and lIar'.slscd itl 
Mav'-.hlnr. ('lirptlilt2 labor dtrlatd,, rlradc t'.'mi crops till-
Fcasible or trust lirr \\ di snilahlc a tlcirdiins. 

SccdhcdMs ur a ',i1l'c Iainltllih ar ind ric'ci cr vii insWfr 
carl'h ()ctiihcr i t)- id-Novctrlcr (li. 4). ILand prcearation 
\as dotc ind Iransplaiii g fil

o\vcd as'.\'atcr hccainc a\ ailahlc in lat-Nurv\clhc lo lid
.liintlll*V. I lar'.csi \'',it ill carl'\ March tocarly .hlnnc. \k ith lirninut 

( 
dcpctrdinr lt ir.splantilut dai. c'ulliar (lraliot. and it
topcriird sclilivil\. 

Anotilhir sul,,ainpl L'o Iarnit.,l'rs itt tlhc Kianjiastra arca 
discusscd lowland i.iinfcd ricc ttatiacicit. 111ey prepared 

land willit a siglc itdILdhoald plow and ho IarrTW pulIled b\j 
I\,r oxcn. did I'urlihcrIpuddling hy hand spadligii (Irr aniial 
IraZplitir i hc lira ttardidv arca)1 and sr iwetl ai a'cl

http:ilh.i.id
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Rainted Tranpat/ ar si 
lowland. san 

odrice Land preparation 

Uplandrice A Sow/11Z/ 

Prep Z 

Maize o w-wW Z st W 

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep 

4.MaJor cropping and Iieldoleit ti,sctlendar. Middle West {not shown are secondary 
enterpiris'es: c'issv;a. L .,anzatattl/iri lotble rice piatern).rn(t it initetl 

Table 5. Average farmer-reported labor for 1 ha of rainfed lowland rice. 

Activity 	 Person-d/ha Comments 

Seedbed preparation, sowing 7 63 kg seed, various amounts of FYM 
Land preparation

Plowing (once) 11 	 Using oxen and single moldboard plow
Hairowing (once) 10 Box harrow 
Puddling 6 Hand spading (using angady)

Pulling, transporting, transplanting 20 Random planting
Weeding 0 No weeding in Kianjasoa area 
Harvesting, sheaving, transporting 22 Wide variation depending on yield and 

distance to threshing site 
Threshing (and transporting) 15 Varied by yield 

Total 91 	 average yield 2.0 /ha of Makalioka and 
Ambalalava 

4 - falluw - - cassava - - maize 4 ftallow P 

.-1 fallow - - -maize - o . fallow - . 

-4 fallow w- -o uplrice ,- - maize - "alegumesp,- - fallow o

4 fallow - 0 .- upland rice o 4- maize . -4 fallow e, 

fallow - - 4 cassavam. *4 maize -  - fallow 0 

fallow - - -4 legumeso- -4 maize  -a fallow m

1 	 2 3 4 5 6 7 8 
Year
 

5. ('omtmon 	uipland cropping patterns/rotations, Middle West o Mladagascar. 

tge ot 63 kg/ha of seed. FYM wasapplied to some seedbeds. October. Plowing was done by 2-3 persons using a wheeled 
but not to main fields. Farmers reported diliculty in obtaining reversible-moldboard plow pulled by 4-8 oxen. Upland rice 
SuIticitlll labor tor ha rvesting. transporting, and threshing. was sown inOctober-November. hand weeded one to three
The relatively low total of"92 person-d/ha reflects the tact that tines as necessary. and harvested in March-April. Maize 
lowland rice is usuall I10loteeded (Table 5). One inlornwint harvest spanned early February (green maize) to late-June for 
plaI ted taller. weed-cotupetitive cultivars rather than higher cobs "stored" on the stalks in the field (allowing farmers toytildtig.horter staltltred otnes to have more laboravailable for complete lowland rice harvest, threshing, and harvesting of' 
upland ciops. other upland crops).

Although fallowed upland ficlds may have been plowed Farmers practice various longer term crop rotations on 
flirst in March or April. land preparation for upland rice and upland fields (Fig. 5). Fields are fallowed 1-5 yr. Because they
maize usually took place with the coming of the rains in supposedly improve soils formaize or upland rice by breaking 
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tIp ClodS,Cassaa,. p;illtll. Or"11'odtllulltlt is often planted lirs' 

l'er ail'allow. Nlai/c oi' tiplan I-icc can loIlo\\ as second- to 


third-vear cirop". Field arc IillOVld 2-3 cro11)ll'lcr .Cars alnd 

itia. le l~iirtcd aitain ItllailC um- . OF to ILeuiLrrits 

\ill"lotit. Fartlie111iiia\ LI,' r' i11't
dill rotlltoll., oni their fiells. 

The tCarl) ,alllmr,.d rmloi4ltaiOll on11 Ie'ularncll"'N clli\ a'S 

to tlltldcltsand tlic "'f'l" Ccii such mitlerials and local 1icc
,ctl\ 

sntlbc..'i i" 
 ,
t s anIid to pro \ iea basis for llicr discnu i o f 
t\ 1 112s Of imipro\ cd inlalc rial, nccdcd. ailabic., Ofrstitablic tlo 
la1rr,, condit olls. Illaeerce2tca. I;IIInrI" had dilcrciitICil-
If\ tcld to upland. los lld rainld. , HIdai,, 
 iiattl utloIhc-
Ci'rolCd )ond itinls. botnt diiratioir c'lti\ is.shol0rt-and If 

and hodthtraditional alld irlrploscd Illllrill,
[blel ilfIi 

lhioLi.r of 'ni1C \\it, o aill illsonicfa+
cc',..d dillicnlt to0 l. 
lariiicts ill;c connnltInur\ tiilallk llaiitcd oiuls 2-. licc 
\ar-icics. \i ithi s,-lc \i iAicsl",ocII1 plalltcd ill htfl loscr'aird 
nppcr. tcraic'c. llid bth trriaccslltd LIdotlicrs, onl iIr plald 

Iparcc'ls. ('orrnlpar'cd \\illlSoillcasI ..\"ia. Iles Ilatcll2 Of 
Ciillisai, 1tlitlds. soils. Midt lrsdrlot i sslilirtLd. 

rliialiCflie . 1chI 
ilpical unplaid-to-hM lallid 

.\ sc'h Of al!iicio s 'i!. () slioo\s ifIub',,,t 

Iallsct of *i irll 5 .ll \,c'rip 
slope,. and tippcr llc;i. 

'"lihc dianostic. sl\ c'\sas,coi ctcil ill thrcc arkcas ir thic 
cCIItral parl o1lthe icioii. Allrolr dilcrciic'cs circottlccd 

IRPS No. 1-44, Septenler j9)() 

Stlwuest.tl that collipolleilts of a fluttlir' Ie'ioinal I''s'arich 
iir'oegran nced to he tailorcd to diflTereit areas, similarities 
allIOi- local nc !sna)1aru,Such [ie reg'ioni CinLtnI1.llMcs tiha 
c'ould he ctir.deid' a intl'C rccornln|Ulldalil domainl. 

(C1omparison i''I'sir-oaioniandid'v and Kiianjasoa
 
MorC.ull;nd rice \\as li'l illtie 'I'siroallillandidy area.
 
\,itllllch. if ol lltost,. LI')\On lolnr'accs,II f1lln.Ibct\%cen old 
conto LIced.ucro\, " 4 iap eir gris.(It,'1IOImN./Iin m11) . Off,uiu 
'Thc coilltoll CiiA c. dininr the Frcnchtl' c,t1abli,,Ic.. colonial 
pcriod (I1895-10f() and esscntiall, not minitained Since. 
apcar Itohas,c rciiaiihcd c'llcc'ti,
iiliraiiitaiiii tcirlacc, a+nd 

itIin. l ciI o r. tl7lailri'u ill hl "siloanlornia didvaul'ca 
suilcrcil ll li Ilorc frii gr ,sli s. lldldaniia' urppc.rs,bird 
wind (cauisiigI Ie 'i ltair illKalirasoa. 1i rcspoisc. a 
coinirron placticc JSItIO\% of irrai/c lor i've6asTl 
1(lross,,f1 ice to proltct the I-ice frorll tIheild aiid to di'crts 

tie ah'rollloppirs. ('omniparcd sitli Kianjasoa fIariiiCls. 'rsi
FO;IIirOrrrrridI i\ ad faiiisll ttl(toltellhr'r, faei'i aird irtl' ui0CC 
uii i r.rrarlll i'rit. I,i AO\l(i/iii/O\i . illwhich
 
Iiic\raised c1'ls i's L01\\ rclrrll fo0r a sharl' whcllo h,'rd lilds ill 
tlhc arniriafl \ sOldi. \Vilh irorc cattlc. lrllllcs rllitedid 

pls in' f nlair ficlds aiitl puddlcd loss ld riccficlds by 
liaripliil-'. TIIC also rcportcd illrr catt iltlchl. 

Table 6. Characteristics of rice cultivars planted by farmers. 

Cultivar 


Congo 

Japone 

Kalila 


Madrigal 
Makahoka 


Mangasomotra 


Menakely 

Miandrarivo 

Miandribararata 


Rojo 

Soamadama 

Tsipala 
Varim Pantakana 


Varybe 
Vary Botry 

Vary Lava 

Bolramailso 

Fotsikely 
Japonica 
Mamonjy 

Mangavava 
Telovolana 
"1345" 

"2366" 

Comments
 

Rainfed lowland 
New. shorter, short grain. 150 d. for low areas, difficult to thresh, does not 
lodge 
180 d. good taste, high tilering, many grains per panicle 
180 d. good taste. long arid light'.veight grain, needs more volume for cooking, 
does not shatter, nonglulinous
 
Various varieties from Madagascar Rice Gallan Company 
MK34. widely plantet near Kianlasoa Station. long grain. good yield 
"Bluebeard." also called Anrbalalava 
"Small red." high market demand, good taste 
"From Miandrarivo" 
"Wait forflowering of bamboo." refers to allpholoperiod-sensitive cultivars 
"Chain," probably 1285. red or white grain, medium height 
"Pretty" 
Traditional local cultivar 
"Rice from the state." released inthe 1970s 
"Big rice." fall.for deeper water 
"Round." few fillers,easy to thresh 
"Long grain." fall, lodges 

Upland 
"Green and round." long panicle. does not shatter, difficult to mill 
"Little white," can be eaten plain 
Probably IRAT134 
"Help you." early cullivar
 

"Bluish panicle" 
"Three months." 120 d. responds to FYM, red husk, thin, white grain 
Difficult to mill, does riot shatter, drought-susceptible, long panicle 
IAC25. tall, long grain, shatters 

http:urppc.rs
http:Stlwuest.tl
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trees
 
maize
 
cassava
 
upland rice
 
legumes
 
pasture some houses
 
villages small upland plots:
fallows maize, legumes 

maize
legumes 
cassava
 

! taro 

rice rice 

rice 
rice 

I 	 , .. ....,,streamIIIII
 

I--marimarina -.---- silasila --.- ---	 - tsy mandrevo --- mandrevobaiboho kitrambero I- baibohoI I I I 	 I 

I I I ..... upper terraces......III 	 lower terraces (lohasaha)------I I 	 I I 

L------------- upland (tanety) -------- -.---------- lowland rainfed riceland (tanimbary) ---------------

Lanr types (above) and other characteristics 

lany mena red, tany mavo (,yellow). yellow, black, grey grey and black soils; also boggy or 
red soils lany mainly (blaclk) soils (tany manga) soils peaty (tany fompotra) areas 

flat-rolling sloping upland upper rice intermediate rice terraces lowest area 
uplands uplands terraces, terraces."mini-plains" unbunded bunded
 

semi-permanent paslure, semi-perm. drought-prone, boggy, ideal lowland rice 	 flood-prone, water
rainfed upland houses upland springs emerge area 	 logging. sometimes 

not planted 

6. Schciiit ic aligroccoy\Iv 	 pci r ,,. )nppr aea, nuses: e W\esitol'ciin'e,,cl tI,, l vall ,l e,,hland Ul mtlchilt Iiddhl Iad, acaarl'. 

Comparison of Analavory an(I Kianjasoa 	 Ihe idcntiica tion ofa iaue of' pl'oibclms. Causes,and relatedAnalavory I'aners grew more commercial \'eoctables (wit h Iarmers" practices intended to address the prblcms,a.nd o1'a 

seasoiiadl price ottioils i Icn 	 wide rance of neceded rescarch.lI'ct a pIrobe)na111less tipIland rice, 
applied FY M to vegelables rather than to iaize or upland rice. 
arId did m1orC u)land rice weedinc and less IFalhowinc. There Rainfed lowland rice 
were lio contour hedcerows in the arca. The \veed-lparasite Low and possibly dcclining productivitv was tileiajor p)rob-
Slri,, spp. was imore rcecnllly cllcotiltercd prolcm, Dliffcr- lem of lowlan rice. Causes included dro11it,'cdaiiFed h'lood
ences among areas are stiniarized inTable 7. ilg. and submieigeciice: a possible lack of rice varieties with
 

characteristics addressini local probleis: losses to insects,
 

PROBLEMS, CA USES. FARMIER SOLUTIONS. AND especially Diludixpa wmigc'a(rice hispa. locally/llO): and,
 

POSSIBLE RESEARCHI possibly. losses to weeds. Intie past iarmers had selceted
 
tipper-terrace rice varieties for droiglit Ioleraiicc bt were
 

As fieldwork progressed. broad research areas were priori- often tinable to plant (using available materials) the low,
 
tized based oii relative area planted and on existinig productiv- waterlogged. or Iood-pronc areas. They isti ally did not apply
ity and potential for increase. The working group decided FYM to lowland rice because ol'lhe lack ofyield response. and 
tihal-in order ofiiportancc-lowlard rice. Upaind rice, and the greater,' , etative growth and lodging caused but 
maize were of primary concern, and that cassava. legumes they had selected for lodging resistance. Because (iFcompel
(peantut and grotindnut)., aiid vegetables were secondary con- ing labor demands for upland cro1s. a few farmers preferred 
cerns. The iterative process of farmer interviews, field obser- traditional. weed-competilive cultivars, with their loweryiclds. 
vations. follow-up discossiois., and synthesis theii resulted in over iiproved varieties with higher yields bUt requiring 



Table 7. Differences in Tslroanomandldy and Analavory areas 
compared with Kianjasoa area. 

Tsiroanomandidy area 

More upland rice, especially 
between old contour hedgerows 

Grasshopper and bird problems 
for upland rice 

More use of maize intercrop 
with upland rice to protect 
against winds and reduce 
upland rice loss to grass-
hoppers 

Less FYM applied to maize 
(FYM +drought = yield 
reduction) 

More cattle, some raised 
under dabokandro 
sasahatombony 

More lowland animaltrampling

trampling 

Larger farm size 

More cattle theft 

More FYM applied to upland rice 
More plowing of upland (twice) 

Analavory area 

Less upland rice 

More commercial vegetable 
production 

More weeding of upland 
rice using hired and family 
labor 

FYM applied to vegetables 
rather than maize 

Few old contour hedgerows 

Striga is a new problem 

Some lowland rice 
vegetable 

Less fallowing in uplands 
Price fluctuation 

weeding. For hispa. 	 ds, applied ani;irliie rs dhiincd ficIl iisect-
cidtic bollanical pesticides (Sevahh1.'(Odi/rus.\hmid/ar tlsedl 

or Ravinin Inot i(lcttiied 1).ii, 
Baisedl oiii lie ab -eve, c-i1iL pdiscussed ie search needed 

for Iowland raiil'ed I-ice (Table S I. Included in the researci 
acndtl are I'lhiCr so ryve ys andt ioitoit riiu to reveal existingmt 
conditions. is weil as hasic on-Ilrl and Oll-stltion reseatrch 
f'or the region. The uliprioritized nictim'" includes: 

" Stlrvey o ltids. lydiologies. and respecteive manage 
ilent systemls: 

" evalutation of soil I'CrtilitV-i'lteCd protblcms: 

IRPS No. 144, September 1990 I1 

Upland rice
 
Low inddeclining productivity were the major problems of*
 

uplandI rice. Causes included weeds (especially Sti,iga asi
wni'a and Rollhoc'llia cot''im'hine',.sis): soil- borne insect 

//lew'muvchus ):pests (especiallv 	 /e/wi/l)'jgrasshoppers 
(Ln'-.sf,/ni,'Ia "t'i ): "a a.onilbin at ito fdecli ninig soil fert il
itv, soil erosion. and shorter rallow periods: and sterility or 
hld1in" LILc 10 wind.,

lie ;to eywi. 
Fii niers addreSSed the Problems il various ways. The) 

hand weeded upland Iice one to three times. and planted what 
ilay act as atrap crop (ICIU Or gruLI iht)I1,0r S. axia ith d ill 

upland rotations. For soil-o rne insect pests. oIe f'armlers 
broadcast seeded upland rice rahller than 'drilled,or used small 
;1110ntlS at chnCtical pCslicidCs. Il-arlI.rs C1o1l1t0u)lly inter
cropiped a ~e,.\rro\'s in ricem1lize o Iat s a tri) crop Ior 
,rlSsh loppe rs. Mare F)m' \\as applied in upland fields (al-
Z 
thoLugh onire far maize )as sail Irtility declined. Farmers
neither ilaitaincdl notr establishedl eanlltr hedtlerow\s, atl
ti the usedth estain e cs tur l d ucro s Th s 
tilt1"u1h(Ile\' uSCtl the C\ iSIinU IeTCr''cs fr lhndcrops.T"lh sc 

findilgs •tmomesl that las ai uuplioriti/d i'l research far 
upland rice i,,iceded il 

0 	 the etett of l]S.Scs dIuC to eCC(s.insects. a1d wind: 
• Ws'eed slccssion and cr'll-iniilaeCllnt-wvctasso 

ciations: 
* alpproprriatc wccd aud in sect IPM (amd on current 

farnier practice): 

iimlproved fall \5 us in.difl'crcnt trasses and types of 
Icuinls: 

0 integrated. Iow-inlput soilnutrient nianagcnlent; 
cLrrnt soil f'erlility trends: alnd 
potentially effective soil erosion control techniques. 

iN aize 
LoI alld dcClining ploductivity was also the najorproblem ill 
maize. The several causcs wore similar to those leadintg to low 
or declining rice piroductivity: weeds (St-i.-a and Rothorillia): 
soil-borne insect pess:tdeclining soil fertility, soil erosion, 

Sdlevelnopmine o' i ilp erovcdwater inalgCeient s.VStelns:slaid shorter fIit lo\ 1criads: alld ilat and rtl losses associated 
rrice varietal inlpraveinCnt. including review of past 
work. atld screening tl'raditionall and iinproved vari 
ties: 

* 	 assessment of losses duetLo insect pest-: and weeds: 
devClopm n fta pp ropriale intlegrated pest ianage 
meit (IPM)techniques, inclding ex\al tatiO n Of cm'-
rent flarmer practices: 

" development of improved farni in pleie'lts: and 
" evalmation of labor coniistraints given whtile-Ifarm sys-

lint demands. 
Further survey of farmiiers' rice cimtivars, for exaiiiple. 

would lelp in planlninig rice screening. Althotigh somie culti-
var inforniation was gathered. more is needed oi a) basic 
descriptors (e.g.. duration. stature, resistancc, tolerance for 
various stresses, grainiiqIIalit y. pi-octivity): b)suitability for 
di fferent lands. soils. and hydrologics: and c)lfarmer cultivar 
evaluatis., 

with the storave of cobs inthe stalk. 
Farier praclicers addrlCss ii11 caises OHO(w and declining 

maize productivity \wCrc siilir 1( those for uplandriice. 
Exceptions incltded seed treatnent with ;Ii Lnidcnilified 

pesticide. and reo\ in of'ria or planting of rice after early.e 
crop desruction diuC to IIh'/crn\-'hS.. 

Except la r thc additianal attention proposcd for maize 
haryest and postharvest technology devyelopinent, tle initial 
research needed 'irmaize was similar to that for Upl and rice. 

Interactions aiong whole-larin system components 
Ilntcractions ailonmug coionntns of the vhole-farni system 
were itlent ificd orly)prthiesize(I bascdonl group(liscussionsof 
problems, causes, and f*arner practices: and on fariter-re
ported relatiiiships aiong Laclors, ts Iollows: 

* 	 Previous crop af'cts levels of Ih'tronvcius in the 
ctirrlit crop. 

http:Il-arlI.rs
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Table 8.Problems, causes, farmer practices, and research agenda (not prioritized). 

Cause Farmer practice Research agenda 

Problem 1: low and declining productivity of lowland rainfed rice 
Drought, floods, 
submergence 

Lack of varieties 
that address the causes 
of the key problems 

Losses to insect pests 
(especially Dicladispa 
armiera) 

Losses to weeds 

Lodging 

Poor land preparation, 
lack of implements 

Lack of labor 

Weeds (Striga. 
Rottboellia) 

Insect pests: 
Heteronychus and 
grasshopper 

Lack of improved 
varieties 

Declining soil fertility, 
soil erosion, reduced 
fallow periods 

Winds causing sterility 
or lodging 

Selecting upper-terrace cultivars 

for drought tolerance 

Not planting low areas 

without drainage
 

Selecting for resistance to lodging 

Not applying fertilizer or FYM 

to lowland rice 

Testing and adopting improved 

varieties if seed is available 


Draining fields 

Applying Odiparasy (local 

pesticide) 

Applying botanical pesticides: 

Sevalahy, Ravinikinina 
Little weeding 
Use of weed-competitive cultivars 

Selecting for shorter stature 
Leaving weeds to prop up 
rice plants 
Sharing implements or exchanging 
implement use for labor 

Hiring labor if possible 

Survey lands, hydrologies, and 
respective management systems 
Improved management systems 

Review past work on varietal 
improvement 
Further examine farmers' cultivars 
and their respective characteristics 
Select, test improved iocally suited 
materials 

Survey extent of losses 
Develop appropriate IPM tech
nologies (including evaluation of 
farmers' practices) 

Survey extent of losses 
Develop improved tillage, cultiva
tion implements, practices 
Select for shorter stature 

On-farm mechanization 
Further survey of problems and 
needs 
Further survey of situation 

Problem 2: low and declining productivity of upland rice 
Hand weeding 1-3 times 
Planting a trap crop (peanut 
groundnut in rotation) 

Limited use of chemical 
fertilizers 
Broadcasting rather than drilling 
Replanting crop 
Planting a few maize rows as 
trap crop 
Selecting cultivars over time, 
as available 
Seek and use improved seed 

Applying more FYM 
Planting rice on old contour terraces 
Crop rotations with legumes 
Fallow (although reduced in length) 
Use of low-input levels, farm-
generated inputs 

Planting between old hedgerows 

Survey extent of weed losses 
Examine weed succession and 
crop-management-weed 
associations 
Develop improved management 
systems, including tillage and 
cultivation implements 
Develop appropriate IPM tech
niques, including further examina
tion of farmer control practices 
Monitor insect pest populations 
and extent of damage 

Survey farmer cultivars, charac
teristics, management 
Review past selection work 
on-station, on-tarm testing 
(including at farmer input levels) 
Monitor current soil fertility trends 
Develop improved fallows using 
grasses, forage/nonforage, 
nongrain legumes 
Further develop integrated, low
input soil nutrient management 
techniques 
Develop soil erosion control 
technologies 
Possibly rehabilitating old contour 
hedgerow system 
Survey wind-related losses 
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Table 8 continued. 

Cause Farmer practice 	 Research agenda 

Problem 3: low and declining productivity of maize 
Weeds (Striga, Hand weeding Survey extent of weed losses 
Rottboellia) Planting a trap crop (peanut or 	 Weed succession and crop

groundnut in rotation) 	 management-weed associations 
Develop improved management 
systems, including tillage and 
cultivation implements 

Insect pests: Limited use of chemical fertilizers Develop appropriate IPM tech-
Heteronychus and Treating seed with gaz niques. including further 
grasshopper Resowing maize examination of farmer control 

Sowing rice after maize failure practices 
Early planting Examine seed treatments 
Rotating other crops 	 Crop sequence effects 

Maize crop management 
Declining soil fertility, Applying more FYM Monitor current soil fertility trends 
soil erosion, reduced 	 Planting maize on old contour Develop improved fallows using
tallow periods 	 terraces grasses, forage nonforage, 

Crop rotations with legumes nongrain legumes
Fallow (although reduce in length) Further develop integrated, low-
Use of low-input levels, farm- input soil nutrient management 
generated inputs techniques 

Soil erosion control technologies 
Possibly rehabilitate old contour 
hedgerow system 

Rats and rot 	 Leaving cobs "stored" on Survey extent of losses 
plants in field Seek rot-resistant varieties 
Traditional storage technologies Determine extent of postharvest 

losses 
Postharvest technologies. IPM 

" 	Previouis crop aflects levels ol'sriga in the current CONCLUSIONS ANI) RESIAR(IH PRIORITIZATION 
crop. 

" 	More FYNI in IIphIILidCrOpS leadI toless .Strila IIILased 11OillITni nOdUCtioln.1, Cl p potentials for improvenienl.;and 
nmore /Ro)lhot[lia/. 
 research resources. the FOF FA lean decided to concentrate 

" Declininu or h wer tipland soil f'ertility leads to more futuie research Oi lowland rainl'cd rice. upland rice. and 
Sii. illaize. The group next coinIed with other FOFIFA and 

• Inucreas itiimh iI 	 Iilat ionileads to declines in thean Cpu IRRI researcichers anl administrators to f'url her examine work 
upland f'allo\ period, already accomp lished or under way. research resources (inl-

LilproblIel
* 	 Lon-cer I'allow periods reduce the aiilit ls cudingi Ii.1tiiti ield. The,,.and lwhat lhey had learned inthe 

weeds ill
the tplailds. 
 gion p tlien eslal islied a)piCrities I'Crim "'neiies" above.lie 


" 	 Extensive pasttL'es/grassI ndsii a I'alhCws inailtail bI ore specific researc iactivities,and c)a better idea ol'who 
root-attackint! insect pest's wouild (to what. Research prioritization was based oi group 

• 	Greater use oforalic and iiu,aniic Iertilizers iiia be discussions that weiiied Ifarnier needs. [OFIFA-IRRI re
asstciated wilh m1ore insect pests. searc resouices, and pt etiaIs tor iicreasiig or Stistaining 

" Maize losses ni ay be (Iie t0 ICosses fr0I IISand i-0i protiLIl iit inthe Middle West. 
because o slora,,e iinthe field while farmers are busy
 
with Ilowland rice and otlier Lplian(l crops. Raiifed lowland rice
 

S.'n'i.,a may be redticed by using grLiidi ias a trip 
 Thi-ree research activilies were suggested for rainfed lowfand 
crop. rice. 
U cash crops (maize.vegetables) limits Comiiied testing o1 improved or adapted localUse of FYM iion low 
its availability Il'iiother crops. land raint'ed rice varieties is needed. There is need for 

• 	Relative fertile lowland soils conbined with a lack Of varieties Ihlat 	 probleis posed by drought oraddress 
fertilizer-responsive rice ctiltivai's limits tlie use 01' . that arie 
FYM inl the lowlands. responsive. are relatively cold tolerant, and/or are 

Interdisciplinary research is needed to address these issues. 

excessive witer. that,1(IC110t lodg fertilizeir 

tolerant ol'the apparenlt soil stresses. Previous work has 
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shown that IR36. IR3S. and 2789 are proinising. FIarme r-
inalnaced on-lia.rl'nltesting and evaln'llioll aie needed, 
The IRRI bIrecder canl contribute to continied effortls 
by F()IFA's IDirection scienirique. 

" 	Ahthocih asSessmnelt Of losses ille1t ). (anMi".eCU' is 
needetl. development of a Suitable iPNI approach to 
rCducC hisa damage \\ iastlIeIIICd a secoIld rioi'l\ fr 
rainled owld rice. I:)FIF1\, i)epartellnt dIe Re-
cherche l)c\ choppilicni (l)lRl) ) and I)Cpaiiieiit delt. 
RechercIIC .\gtrfiuu 1).\ illret jII 

ALAOTR,\.a S\\ iss orc-ali/alionl \\ orki l1oil [ti Same 
prolileln ill tile I.ac .\laotra Rc 'ito. to visil the Middle 
\V t ilispa is:a olblle lsOtha tlhe\ Ill\v ell , assess 
tile prolemclI and sug-gest posible teclhical Solutions or 
iieedcd rccarch. 

Reseaich leauilig to iliilt)\ cii \\. Itrllilliac l icllit ill 
[he Iiilivalle\s \\ias the third prit il. for ho,land 
vamii rice. .\ reccil tplidcted hni stirs\ ILA0 

and I:(FF\A repotctti'l', i,.,.erilig areas,,)tlohui-Ioile 

alLd drtughli-proie land. upland rice. an ()tiler lands) 
needs It be re HeieliId.recli+' i, iCeLICd 1t 
delernie tile halalce otfiiceds hetci illltuitiomial 
(e.g.. cooperalion aiiionig tarters and lann cinlitni-
lies) and itatructural (i.e.,large artlhimio hg p-
eratiOlls required) lCtors. ('oo)ation hetv.eei 
F()FIF\A's IDeprulelii ie I..r,.:e T,.iltohogi,.uedeCal 

(I)RT) and I\Vorid Bank-( ermclt f.\ada..,car 
(inIciudiig F)FIl:Alproject \,.rking oitsmall irri-a-

tioil svstcllls is iceded. Filally. it 5.as noted that 
USAIIi) fLunds Siill l)rO.iec vwaltelr l;Inll-for itiproved 
ilellicill. 

The diaiglnoslic teail ,as AlSO comIceritLeI Ibotl ptssiible 
soil-ilutriril li'ObleiiisII r los. ittd rice. ,.\ltholghiuiore basic 
soil character'iatiii studie, may be neLd, soil dala for tile 
region stu uesL that limig is uneceSl (atid mlav have 

adverse el'ects): phosplhate rock Inma\ lieascfliicnl as sUlper-

phosphate lor soils thal are dried hetr,ceii crops: and FYM 
oixeid Wil P prior to aplicatiiI sholM hi.he \ beIlelicial.di i2 

Draillage aftcradditio or;erationoflheavs oruallic substrates 
with high C-N ratios mllay be llecessary to prevent IcclnIih-
lion m "toxins bcuMse 01 lIo l and higll hulk density (iI.U. 

Neue. IIRRI pers. coillil.). 

Upland rice 

Five research activities \ere developed for uphtild rice. 


•Research to comtrol insect pests (especially h'tero-
n'chtus a1nd grasshlloppels) is needed.FOFIFA needs 1t0 

review previotis wiork ol IIctcrn ivcm in Africa and 
possibly in Reunion s ititerewas repot'eilV a pest Ofl 
sugarcmane). Farmers" coilrol netlIuls need to be e.aim-
imed and compared \ilh experimneilal i'.lllllellis.DR.A 
entomlogists have started research onIbiological coil-
trol methtds: and DRI) and DRA should coordinate 
efforts as possible lechnologics are ieadied for testing 
oil farmers' fields, 

Research on improved 'oil nli rieilllialiganCcilent and
 
i lledcd. 


need to i)exanle past cxpelimentll at Kimjason Sla
tio1 on IMNIILI glasses and leunICS. and h) obtain a
 
Iore comiplele characteri/,litoi otfsoils illtie re._iol.
 
Research could it.Clle conducteld OililnlproIe\Cd talows
 

soil erosion control c F()IIFA Ireseairclers 

lt 


using pasture id ntonlpature (e.g_.. creepil1. live 
Miucies) ICleiICS. ()rcani/atiOlis slch as tile('OiiiiiOii
\\ealihciciic and Industrial Rccirchi ( )rcaIii/ation. 
I li,'cisit\ ofuccnslahul, and Qiuiccnsiaid l)\01lartnesiit 

,'.\crictnhrc could ,,upil.\ pri,iii, inaicrials tested 

iii Nortiern Austialia: and IRRI can aIsist in the lcsicn 
ol'on-slalion ait oll- C\,,u ill.ill llits. 

[or soil o!Se.,r\ at i('n]. I)RI ). l)lRA. and the )eparte-
IlIClt ticRClicrlCh,, IFortIi.C CstiSeicelS (I)RITl') 

ihalf l 
lluic'ros.s tslilwc acrotort, tclllolouies-. I)RI) and 
I)R..\ iced to \isit the I)Il Ale\ ci-oppilng eXpcri
lumci illthe M1iddle \VSt. IRRI cmic\lai lile icssoiis 
learie.ld ltoim it,, leseiuch oil 

cll hliic pOtenilt lhiiiatiotl t old Collitll 

l',iiii,'rlxiiithi" soil 
cOIlersatioli in the I'hliil))iiiis. 

I.oiiei tnil chaIllgs Ili "oils sccd to be ionitoetod b\ 
F)II\ soil sriCiltists. ( i l ertilits triiulIs need 
Itobe Mtii lie C1 ftuLdied: aii t ie,, tcl.iioloics (e... 

ldditional OrcaniC iitlriA I)l Soil lertilit\ aod phv,,iii 

characteristitcs icd to be mioiihior.d. 

o Research leading to iipl-i.d v,cd iiiaiiem,.ciit is 
ineeded. .\ sire ot Species tile recion is.",,Sri"',aill 
needed. losss,, du tloS.asiai(a and R.cm him hon
.Ni.\ liced to be assesed. I.,gntlcllc call betrap clops 
etlecliV aMid could COiitritllto atiiiitcgritad approach 

to .S'ri,,dcotr l andll etl Fiirtier,tOi[)os++li I 90. 
res.earl'ch is needed Oi aMutl atld binbMa'a ioniiTdiZtt 

trap cr'ops. since tihese arc alread\ conipoiemlts of tile 
rtaton. Iariitr. Ilplnd heCin tact. iilis be inciudin 

legumes in parl Luic to0 their effects ol .Stri"ga. The 

'esidIeit IRRI agroiiomist \\ ill p'mo\ idc reilceic nate
rials lr01 past research coiidictcd on Stri'a inl Africa. 

IRRI s agricullilral l. imCI'r can be imiteitd topit'iide 
inpLtS illto)RlTs \l'ork oi iniplosVcI tillage aiUid\,ced
 
control inipleneiits. 

FZluanlers need imloved upland rice varieties. Past 
FOFIFA and IRRI \wok identified pioimising varieties 

such as 236 (I,,\C25). 231l.IRAT134. IIRT Hl12. and 
FOFIFA31. Rtsarcher-maiacei tests on1 flili1rs" 
fields: farirlel'-Inacd trials usiin lariier levels of 
inputscrtppillg patteriis. andclolp roitiiins: aid Iliiilrer 

evilnatit ;1i11aie tif K iniiieeded. The Use N. 11.and 
varietal screeCitneiledLs to be cecainiicd. since it is 
not certain if P and K are Icf'icieil in tie Middle \Vest. 
Seed multiplication is a prlblemn ihat DRI) and I)RA 
can address. IRRI wvill \wrk wvil FOFIFA oil these 
issues dircclv ieliltlcd to uplaiid rice iil the egion. 

* Finally, ail iigroectis'steills or lmrig systells ap
proachIti i.esearch is lneedcd. Inlterated research oil 

http:learie.ld
http:T,.iltohogi,.ue
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soil fertility iIaal-c~iient. pest (including weed) con-
Itrol, and varietal imiitprovemecii need, to he coordinated 
anl utea c e t4-1-1partiv..l0l()inn-tanacri ii patory lteeh
no ltogy select.lill, testing, adapt ation, aid adoption are 
leceded ill addition to oni-statioll and laboratory re
search. Coo pe ratioin antiong gov'nltnlet agencies will 
lie a kc\ factor ii achi'evine loti-terni research goals. 

Maize 
Pr"bIlcill atit CiLISC, for lltiia weilcrc illilt1r to t lisCe1ti I1-
ICrti 'dr Lpati rice. 13CcauIIIc IICh ot tlie research identified 
for U ai/c owerla ps Ih.at for upllatnd rice. tile \workilg grolip did 
iot iliali/e a separate list ol research priorities,0lor IItlize. 

RI:l'I-'Rl+NCI' 1CII) 

Abel Rillto .t II. An\ ll i kllitl F...\tltli;lt101~ 11.1), Flinn.J C. Mer

citdh M. l looppcl .j 1t08"7 \ piclinliil\ iC\iC\ ofrice ftarming 
slm, O'ilthet \1;11-0\\Oil\ PIldll',. FO II:icl-P:it'tllenla Mtollilil 11y 

Fikillollalli .. .\llill't\ Ikullpa',tlhsoatl 11\\Hqih: rllinat Allalll

\Whitra/Ml]STlIl)..\ltinA n i iuk\ . (mliilc'o.) 

luljisaka S(t19i9) A r os\ s,,i ,iid l arlI2 p icesi a kllowt
edve in Mt ,i:I',Cis i",i ('citidil l',aidt rice-I litillliil: t lim tO\c 
Iased ,\SIcius lcWiieli. II<RI Re. Pil. Se.. 143. 15 p. 

IRAT--hiiti de Rechlic.. Agroniomiltie, Tropicat-, ct ties 
Culture,, Vi\ricre,, t 1967 t- colit ie s ili7 terlilite des sols 
I )iCpI \. Aii:ilaulflllli\ . 

NltIAIA-I,\)-- - Mini\,tcic deI I''tirodcti i Agricotl cl te at Re
'0lriiC \\'iiC-t1u nd .\,i t2-ultil (C)Orcili/.ttinIi186) Pre-

Iniers iesillilll pio\ kire l Iiiiinatital de IaIuicdiic ceuscllilt 
Ulit.iC CI (IC, II(ILI ' CiOIIII,\.A,.i .ni liaaliaro. 

\ . it' nI lttClittl AI\ icOlc ct atlini,,trIc tic 
Reliiiiie .\taitc-Scictc d'.\idt rcMtiqu c iCpeltionc 't 

t9S3) F-\ tliatioin d oti'iisn, de tic\ cloppciciii l etude de 
flclihititc dc celllies uiii\t, tte t .dllc,is te \No 2l1iOlest: 
toii lee pirtic st'hil,i il liu.ec l ctudes de lactibilitc. Vol. I. 

. \ Il11tc"'. ;\ lliallilllitri\ €. 

()RST() - -()ltCic Cd litI C,.ciCrtic SciCnltifit ite cet iichiiqtue ()ulrc
,\ci ( It) i (iaites e, c n itionis ci, raphii uCs te Iti mist en 
\ Clt rit'l ticd NLt;diauscLnr: no6t icc cxplic i\c .8.7. Paris. 

Rohiiisolt F. )o\\ tle ( 9(0) h\ esiati lio of tlrap and catch Crops 

it)Cradicate \%iti'\ cd Sto,a.ioiatia.Weeds 14:275-270. 

S/i. Rit 19881 i theret al urariim crisis il Mtadavascai". [lit. LabhtUr 
Rev. 127 6)735-760. 
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