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FORE W()RI)
 

In 1990, the Center I)egan a series of' field 
trials a n1(I fi eI (I (Ieminon st ratio ins to provide 
information to lowland rice 'armers in the 
Philippines on how to make mo'e intensive use of' 
their paddy fieils by grow'Jig other crops dunring 
the off seasoII. This IBull et in I)riell (lescril)es the 
)r(,ject, and )resenlts papers l)y two scientists who 

aftende(l a \\orksh.,) to discuss tlie plro ject results. 
One is 1)% .n irrig. ion speciiliSt, aI presents 
vatial)le inlforination ()i tie efTicient use of' water 
resources, especiall' (lNuril g Ilie (It- season when 
water is scarce. The second palper, hy a social 
scientist, sorveys tle fIarmers who took part in tlhe 
pro,ject, and lresents some of' their (onmments. It 
also (liscusses coinctccps su chi as inc reased 
I)roductivi ',, andl(the difTerent way in which these 
may le iemel If researchers and lby farmers. 

We feel this Itilletin w'ill lhe of' interest, not 
only to I hose who are working to improve crop 
pro(duction int lhe rice-growing lowlandls of' Asia, 
)ut also tIhose wh(i are interested in tI'auiners 
reactions to agricollural develop ment projects ­
whicfh hopeul'tlly means all Ilhose inm ol,,ed in suich 
)ro*je cts. The tm) papiers were presentei 1l)v their 
aotihors at ani internatinail lWork onsho I)  

"'inegrating Crop Iroduction in Iowland Rice 
Areas", held in the l'hilil))iines in Fel)rIar' 1994 
and co-spoiisored 1) the (College of' A griculture, 
lini ersi ,% of' liev Philippines at los Ban-os; ('Central 
Luzon Slate Unikersity, Nueva lcija;, and the 
Provincial Agrictiultral ()lTice, )ept. of' Agricutllire, 

llnlacan. 
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i. INTRODUCTION 

In 19). th,.e[ood and I'rt iIi / l 
Tchnology ('inter began at series of tield 
trials antI fiCId tIeItoInsti.itiot n iSi the. 

Philippine's, 'iiiteli vid n ilttOriliatioll for 
farmers on profitable xxays 
ntke mitore intenix I ofuse 
Increased diirilihc notltiol 


,hi lir iItClVIt bt 11 

the\ dIlnot ieedepnd On i 

in xxhith tlle\ can 
their piddy fhelds. 
otl\l -i\c,, tlelllrs 
sotre"able Olus. 'siIIce 

Single coinnlmtOlitv. 

lhc\ call also respond more llicielI' to 
IIarlket torce". ,electiiie rclati\cl, hiu!h-\lltalue 

crops lor . lich there isI t tod market 

deInlad.\ urthicr point is tlit intens,ive 

nioiiulttre of rice does not senil to be 
siustaiinaIbl in the lon1 tcrin. On research 

stationil id in otlher alcas + here ricc has 

becn ctulliatcd intcnivcl\ Ixor lxl or tlhiMt 

erl,. a slo\ dccliFI in leriili/cr etliciencv 

has, bt'en Obc'\Cd. 'his ImIans that cUrTcnt 

kiclds cannot he Iitiaintaitct ittlul\ed hiihcr 

Iccl f iIts. The bet ',0oluti secIls hto 
he a inre dix r,,ificd 

lx locht I' ldtiCliul Of 

otlhc crops. 

The project Opened 

atiinlterinatioial ,cs iliar 

cropping ,vstcl. in 

ritc i, alternated xiilh 

in Mlalch 1990 xxitl 

it t11 'l"O 01 

the Iliilpin" ail Los IBtin , ( UPLl )il. 

C'tponl'n,oCl bx I"I( and tiheh 1nliltult Of 

plant IBrcedine of U i'i. on "'illc', 'ateu 

I(-h( ,l,,.'vIw 1" '11 (/m 'mliP/o t ltl i I 

/ihax I ithll'. Pape'rs pirieut'd al the 

,elennat h\ speakers tru sx en contirie'. in 

Asia dcr'iibCd rceCCi research into the 

prtltuctioln 01 torn in paddy liel s. the 

plrtbhlei'c etcntertlCrC., aid ho\x thee, hild 
hbCen l0xd. lhiis proxiuhel the datl fr ol 
'als of fieid IIials., llaiills ill a i ti . 

('tlral i/oln, he i( il Is f xhicl_ x\cC" 

r'vic ed itid ticu,,'ei at i illinternItioiial 

work'lop hi-ld illerillx, 1092. l)iciu',ion" it 

xxilt tari rs, and ,.tes'ioli sp'cialiss illthe 

Ihel1d 11ils ',ltoxxeui that the iliailicotlit, l tslil' 

x'+C'r tl t iC1tuhnia' l hulit c'chlhllC. 'lhe 

lalrIIit Ma i ttt x in i ticr i1 )ft-ll c 

',iisilll crOp 0t co ri xxoltdl(1 gi\ t' thCuni i 

reastiailC profit. it \iC of tihe fLuCluations 

in corn prices. lhey \were also worried atint 

whether there vxoxl1d Ihe enoLh water 
a\railable for an off-saso corn Clop. a ii 

xx ether there would lie a supply of gud 
ht~brid seVd at a Moderate price. 

On the basis of' these results. it %kis 
decitded to C\tCIIi tlt' (li ersificatioll proe.cl to 
coxcIr \ider range of crops. AtccordiIgly, 
the fieldi trial,, set up in 1i992 cxahIlted the 

potential O itna b r i01 ciops: pealutit 
itiil theaIIl, c +pca. corn antid xxcet potato. 

ol.T% thcse \,ere oIl-tatioll trials. it lieof 

tnirc,,itv of [Ile Philippines at I.os Barno-, 

(IP1.11) anti Central .ui/on State ltl'ixit', 
((' I ). [lhere xerc also on-tain trial,, oin 

si\ flllalil t Sa Ildteorso. lulacan. and in 

Nluii. Nne a Lija. 

These field trials Cx lnatet the potential 

of ai numnber ol crops. including lingbea.ll, 

cox pel, and ,,\x+cl potato. turiing the off' 

eason. The results ,liox\\ed thit atl iPI.i1, 
corn'l, InillIg'hCall, 'tVpcxpa and potato 

co tld be s i n llv afteitafter rice. Iln 

Bulacan. Mhcre gclc'allx onlyt ,ilde xct­

i,
elasoi rice clop gro\l, the most proliiing 

Up land Cropst ot inl(tr ain i iti IO lid 

rice crOpl \Ci green cOrn id peaulltl. Sweet 

potato ga\C good iClds',. bill larIrS fouInUd 
, ithat thert' \CrC prObiCun Of pests lc'ialll 

potato \xcx'il and iarketing. 

A nutber of xarieties of each clop \ere 

tested, buil in ge eal there "xere no tolnistent 

and sitnificant differettces ill \ildi hemteen 

tIteun. In Bilacanu. tht' acidic ',Oils t)lpical of 

hue iea had i pII of -I to 5. alld responded 
\cll to apJpli:atiot of' lite. tiee, lime w%+as, 

applied, ti ligheaii did lot lros\\ well, dide lntli 

not rlpoltid to Icrili/er. In et'lteral. fertili/er 

applications out these acidic soil, parlillyy 

o inllorllic flertili/er. tad to be carefully 

.i(ig'e(l to ax oid daitial to crops. 

lie p ittI arCas are inuaiil\ raiifCd. 

\,' it.'rdCl CiciC tltlrilltht'i r1 seisoISt it 

Maljor cotstrait t0 siiCtessIll CI fO)tihl titi. 

The on-lirii trial, were integrated \ith a 

Secoiid plroject SlIpOti'cd b I Ite Povincial 

http:lingbea.ll


IDcJpIrJlmni of ;\viicutiurc. Nuitc F ii. Mlich ild 1 ia bI)CI rICL 

i'CSCIA0oIN'. TIICSC iC'.Cx Oil", CaiI he se fi.cl' 
f'ish pjrihtih i s \%el aschlo' i'-ii.it Crops 
kilijt [Ilc (11.\ silt'.m. A\ IvjpicidNh \Iia d I l 

ic.iuihils' a capaii ofb Ill'-50)0) tb 
\\MCtI.'. Tis I)It\ iC'. CtItUtIci 1.tcrli 3000 
Ill otupand)it croups ij -iaicu IhiiIcc tl founr 

IIIICtill \\ IC It'.CSCICilk l it WorkshIop \M itch 
dicussedh I lihillh()\ of iilicli ItgCrop 

IVOiiiItIhiili ill I(MlillhaiL- ;11'Circ.Pilatiicipuii all 
ti Works.hotp i'' 11ClICSIi '.Ocihtheii 
field IIjiab'. IInt il lh~Cil.ibilif\ 0ubC\lCtiIIiii iii' 
iI1'-ioccuLtd ILChItItuhuuc- 10i 1tli i 'I'.i'\\ hlii. 

aroundtt 10); o itthiaca it \ iII ida-ic. 
Ihec ItIcbit'. 11ncliic. not tuttI iiicrca'.cih 

criupj prtuthiuC11t ) 11,1butt lCciC0 110 muu e)\cr lie' 
liiillt.! oh c iops. ()btclth intitial '.tturage is. 
ii'.ii for '.ccthd ptcpal liil. NOtihlilt fiitcr'. 
arlc aibC 10 p)lant. aiL IhITCrOIcbuhtaIAc'.t. Carhv 

~ 

andI( buM 1o he 1'1. 1 Lnhi'c \~ ibabIh11C \ iIci 
I'.ttII'CCS thiitiii [lie uii[ '.ca'.tui In arca'. 

hc ICI ICS ;11'cart' LTcc.The '.ccuiit 11,11)clI 
'i\ C'. anl accOIIII 0 1 tIc ilClinit tOf bI'dIIIC I 
Cootperators' to thie p101jc). anti thicir ctuitidit' 
tin theC )CILcci\(id Cos.' t" i IMICbi. 
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ABSTRACT
 

)n o fiih' m / I/I atniI 1(1 f t/i /l/t / n/i lt i/I' 'i / .liel (rh ii Sp... 'I silo moist/r-e 
tIli'Il/l/bl/il\ I li' i. c'.Avtwt'i/ llV(i' t(amt /I Ult '11t iI i (i/t / .%sca.so, il artasr,I,(/rC wher
 
t hiltl \lt/lt A' ol til.ktl . //I(. t/iallt//iil\ ,/ iIt'l tII/ i/li 'tdi iit0ti01t'.1 Iite / Ibo to b'It 't' 
Iat~cl olle,p i Ulf (m, imp(Ohllt Wl'Wr+,M IN /Ilhr, kc /p/iiam\ I tl el.,ilxv and (.rup 
Pl:1,[ 1 l l /01l / i le 'l llt l l llt It/ I. ht /iiit /Itl tto it, illie/ itit'11,,Ill I!/lt/"ni' tl( ' 'll', il/d 

/ / l l' hlh wb)'' /\I cklh'lhcd to, lllt , ('r ill n'whl/(d /ovil/d r~i(v'm/'Ch..'Itk~l Q lr/cull 

PROJECT FOR INTEGRATED CROP ctttrit. ttitighcaiul. iI'Ca.i .ukland ,,, potato.
 
PRODUCTION IN LOWLAND RICE AREAS 'Thc irrigation praticc,, \\ere as follows:
 

A.tL\I ' t'tl I t1t+ ,iCtItldicd I ;iiltillt\ 0I Triul tt I' 

illt il lt't ti ttl)] 'ildtlul ltil I t %I l tl IittE 

i it 1 01t-Stttiut ,I 

m l I' '. 
l', dl: i i tllfillI, d: tri il i lld lidi (ilfl It. it i tlt thIt'l Ipcrtlr .lli 

(11t. It+",tdI Ill _lI I tl 'Ll' mlo\\cckI L,' OW I 1A1 ) )11)AII 
' 
IIA ()\k \hN I11t I ilM I 

Itllr,11 lt l'lt I0 Alilt+'Ji klllt1l 11111.1l~ l' I'Mt H M 11 11_ t110 k\kd '. l,ctl101-111Ct.. .11dIti '.,,ll tit t k 1 

tlitc ill i ll 11 1 C A .Il-l-igaifinl I'lia s flet Prl i,1alli ,t1nin_ 'CIhIt'Ld I.\ IW l IIIilt of 1t 

, I0 lltM k I h\ hru'-C' irl VMilili Ml t(ltL-\Lkt'k
,itt I til l'liiim ", Lit'Iilit.+;. f lctltlt tl hil tdh CROPlPRODUd ilCTIN l, llt,,H H 

IlhW I)I( id 111111,11 1 OL't'l liM dt~ltl1 10 i l iki 

H lIMl \%+t'l 'II Illo .ll al'] Irriu mII11II ALt' 1) C C L tI ,iwL'iL-,. 'Ltil) l I 11"I llltol 1,,\o \kt' k,, A 

k Il' tk" . ill tii IC I llc anlid k lllt i L' t I t'l C Y'io RIi l "I i)l'.'tllI I 'lll I'lt I1I 11 1 - lic' 

h ' / )L 11. ltill( I '. lltl .lllt Ih111d I ll l ll t't ltl 11llt'l l11) 11lll 1t~ lf',iltAll 'Wt'L0 I \' tl 

II U ll \ t kk 1 ln l\ ltlt'd. m ai~ laIlli .11 hk.o k~t k i't.,lll'\Hll I \\ S ll 


IC~l l It\tCd d ,IX Ihlk' 11I,1 11l 'I I.tllltCC (11
 

.llill'll~i~illt'lltll \kilU II ik' tll Im1111 EFFECT OF IRRIGATION ON
 
Ili I.iltI~ld iil~icilllct Ilkl!! CROP PRODUCTION
~ ~ 

h1.11 "ll Ih llll11 t';lwll ~~lk \V i'[ilIilt \k;llt'l t tl", IllI'tI
tilltl! ' ,lilt[ lll' (101.l 1101 

tlllit' 1ql Ill kc'lk. Iiill 'lk kt ll C t' th lil "q il ll ,i[' II I Ii t kd \k allt,I t.i l t ll 'll . %\M C',lll c,,, 

\,.liltIJ l Il\. Miii1 h)tt~ II Mt ~l ddlh Ih1i" aillet tloli C Mll Ill 111 I lil+ \tldl ;tl\t.'w'\ I)
 

I~~lIH'dlllt.111ll l (hI llml ld h ctlI
t'tl l wn 11 iklli.,liltd C1hi1i1h'lt . 111C 'll1 

1110ib 1h0 1 Wt l'MI ll (1(1111 1ilcl Ilk\k Ill 11i+'d l \kdit" til.ll k l 111(1,il l \it'hd (It'I)t'llt[ 

Ko;y wordf riql~diOri ! W,11( r If~t(;lIOrl rmw hodf.,. smalll farm reseltrvoit,If , (;iwdhhlo Iltl crop 

(divo.vr,l(ihcaii, ,tiplehm l idtrlt ihOn
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i,1i i i ildl II ic L I I.I Ii(t ld IIi. 1L "I dll;\ll it 11ikl cll I o.I l li c l +~ 

\VhIII0 I ti.lt t li t'Il~IL'I (CtuIhII [Ilk'' 011d . r in 'l .+it 


I liti'u r tilt11IhtqL l , i d (li 11i Ofl l ' 'i~ l
 

u % it ur lt leu x 

L pairCI) " M ,, t'i 11c IL' t'(0tit-11* h ,+x a~l.h ltn 

cIIt ,M CI delI'It k. ,t ,I'M+'th 111dill M e c 'l~lIIII I Itl+ t ' '~ll111)tL th-td 

Iit \ t'illo llin I L itli lt I 11-1ilt" al T Ob,.' l t \lt'hIISlll l+l lltliTI \ il L II it IhO i fli M i I
 

1111 ix I ~ll 11,t'iiCl,t ., %kJICI S I l ) hilU I H 1n 'hI IIII k -. IC
t Il N C hi l~ LIO( IICII t' lIt It,.' e 

d ill,..lral. , I, ,lit h ) \), II h,+it I l ' i l l. II 

t 

tltL' (% ' lild~t1,t'11 ' i. ll'r ",,\ . rit tC l I,1,11 c ,,W 

tItc'li tIt'IIIIIIIIIILll11 II. I II0llcll M )[10 ll C ,II I.Il cI r ,,Illt Ii %'lk 'll , 1 il l ;l t~l IItC lcl, 


',, 111k \% aI h \ . Cuil,, t 1 1lituh t11c'C ,t t Iiilt \tc I.
 

hI k c 

1lalt t. \hita~tIht. I , 1 Ii II n 
' 
~heltt ~~lld \ t I d -I 11H 2 iutl C;l'i' M e 1, Ih,,CrC St. c .l . t'CI ,t hI ,,CII Iilil]11 \lti lfll Ill \ I 


lh..Il a cI II ) l,;I I ,,I., I \ o" ful IllI C ill Iil' ICllI 0d .
I IIL II l I.t SlhtIc I llt I'ul'~hll l 

Lh,. [ l , i,'h)O\CIllt Ii tu' kui- ] It 5 , II u U1ltl ct ur eH i ull icl it ' di. lil.t,\ tICt I,+\~ 1l, in d 

\ lllklt' ,d l I'- +,II S C l l).I illsoI ,, I onl tlc' idl ll\; ilt'Il ' ll e' \ Chlilt' . i lli d l ti ll . r III1) to 

' 
.,i ,.' I tl tl t.I.I kll', ;II MCI, I illltilll ht' Um1 ,(.\t ilt'Ih .lal. hit I ' c II.I I \ C l :. u' l ic 

(lelt (, ',IC ill' tht'i u m i-, m I Calct \\I II ll~ c ,+II: I ', C 1.IuI Ic iio n,l lil,,t c. l . lk ln 'I I. I I,tIrC1 

IId'lll' , lk i, 111C\l li i H ., [ l 'hiI tl r1h ',heI ~l l l nv
k 1111,11 111 m l ', , I lllald '-' ild . ~ I 1Ctl ;It 

. '+

L Ck;'Td.\ 1i 1W .lk-+lh ,l h I)I\ )i it' I),,+,L',,. ' iIl+A~itttl ,,II , tI :tit\ t+d l C IIIII IC CIII1 

\,k t ([iic,,,l1c Il'cL, I h llc t I II \w I II,,I ltiu tlML-i IC -1,4 , M d I O IL' II(' W d 1 11I
 

.lut l~ k II % pe( , M t h
III. ILlII Ik )kI tlttIt I II Ilti l \,l c' Ill' Illldlll I I (C i (ll 

IIIIfe i ,.I I III C, ICIUI, I C,h t~ .,I ti I I I ',C I I' tkl li l t dl I it\ het~U II- t'l !ntin(I M ' 

lt11h I ht 11,11k. " ,C dIM I1W ,C lk\llh\ I il;.lt lI het lS il (111111Ql- el',, IIIIt ,dlit ill 11 ;ll h 

kzhtI ,itl I it I i'k l i ,li -,", h C,,ll+iI lli I,.I i/ C \'llI ,, C~LIaCtitlC hc d.,ill.Ci i~I iild~l 11 ,l Cmd
 
Iu IhcI llklI ' I)cl dI . , ll )11111t. \hl I II~ l I ()C III I . t ',,Itl)II , L IthI 1,, til,11V
 

c IIIIII., I k II .th,.,\ II t IIlItlIt11ll
I tm tt,. t1, I itl| \%,' iti hI \ h(ll ' ll, .llictd 

u"+ lltall"+'l',+t ll d Lltl.l th ril Iilt 'll tlhd 'lltl~cHll!alll tiltl' t. 

(IlI ,11I ill)fIM )( llt lli ,[I', l cllclllL.,.oun Ihf ' ',l+ ~ ' ccct' t ilu t t I v.ltt l ~ 
IIIll llI I 1 .Ii lu lI ll ll ll kil. ki"+tlldl'H +; a ;tIlI!II- ,ll itl tii.I. Il'itimt'l il-ll h1,1 


'! W#]IIt k1 1L11 1,.tl lC'ltilt'ut I III I ",t)lC', it t-i a l d11 I) ,\C l tI ,, ' lll l'l v, IIIc,+ll , lt' I-h o ld l.' 

\,i. IM I I / 11,.lMi Cig\,.it ,.L 11M LA l III lilt'~'1l '[ic l t ,,. , 10111IIl l \ Is 1 \ k,,l Ih ,-,,il 

Xtlll'Ii lla IItlI .I ',ItIl'IIld 1()1 lit ,lltItilI'i'II \ lt' lll11 ~'ll lx - klNllt'x ".l~i'\c 

IhItihI t 1 lltIt't k.J lth k IIt'' (m c II (11 1 ( ;.'tIh l It I\ MIII',. 11I'11 x k-d II . i2 N (I l tl \ lil]',,h I. 

C\, i 'll ill\I ,ilI k [ \.'lll tll I C ll11 + 0IltflIII t'I ,\tll" MllCI .l l 

(\ti MlXlI T 'lt lIIIl t'l 11 Ili)C ili+llllit ~Ii~ht \ .lt 1tMt iii10 ' 

I II j' t I [ It+lili \ 1III (IIli + 

)l11"I till HI-Itlll. t' ,llL )II M CI l d l'ilt 

Ill () 'I li ilt llll . \, I,\lt'lIII illlll) io11 v,ln. %k, I L"tif'll(I tlI t -(ltII' ll lilt.ll l l t l l,.1w o lli 
,


I iCk 1llllliltl' I. IL C -Il! 'C ,i lIl'h t II~l tI(I \ II It ,l, l l hIiIIL I %M II.''' illd.+iid ed W~'<, Ib t I 
,
I,I ",) t 'll l )1. I"l 11,C ll IIILi (11,1i ' iC C 1 IC, I .11111Ll l) It'i lIl '-'I it' t le ll il ' h Il 

' 

c\ltll~lI tIl,;I, I I l I\ k I, %% I+, Ml 0 I)II tl tIII) hI .tl e I kkitIk I ll I I1lt ' it t\C h I Clllt 

I'licitIH l~l ! 'I l1il l ll l. III t , ll l *1k i llm% 1 ill Ill It IlI1111tJM'l l ll Icl llk, illt1II lth 


lIII% WIIIkhIIi 'cl I "/')'l ' L ~l i ' l Ihk'ld i1CIMil
l h'tIki 1,, lI1dI 111 IItill -I~ il II%IIt' 



irrigation,i thl, Shuuld h till least 40-0(0 davs Adaptive Research on (Cro) Responlse 
atter ple-irrigationl. to Water 

IPwaltofl) :\d;Ipli\ CrC',¢ll'Ih I ll1 .IOp ICNj)IMlXC tO 

\kltffr 11t1uld I Iil'l'r iICj lill, IIIL iLd \in udLll 
\ ilk-IL'ril ldl I,, hN thc iid IndilndI ItInd i \: tilc.rif lloll, IIIlI 

Ill I tl \ l L e ll L, iII lli . lltllt'll iLIll, .l LrO, act r tl II NIII It LIc tij i L0.ILI dIL
N,'hd iuill- should dt'~icit 11111l fIl,. Otldlk,. ,Nholdh htr\ Ito atw id \k.atcf- 10 Wlt SL, if loo i-lI 
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Table 1. Constraints to diversified cropping(j, a1In measures to overcom1e them 
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stora (e 	 incr(eaisld waMtr use efficiency,
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infrastructure ilheet chlhioe hlectves, 
impi;)rovt flexibility 

Drainage protleis Inmprovemient if draiiiae(l, system, 
advice (nicropis that are tolerant to 
water hn(t(lirot 

Lack of good quality seeds 	 Research for better varieties 

Cultural practices favoring Increasing farners' confidence in 
rice cultivation irrigatetdI (ro) diversification 

Salinity prolbleims 	 Good drainage and water control 

Interfererce bleitweer different farm Water operatin IlrinMIiin, study 
act ivitives of valrioc" farm aclivities 

On farni development Farmers' I)articipation in cost 

sharing and inaintence programs 
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