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lvfiJLTIPLE CHOPPING : PRINGirLES iUID PRLC'ITCES 'l'O INCLlEkuSE CHOP 

IHTRODJC'I'ION 

Hultiple cropping, e. f:ll'ming !:nttern imrhich twc c:'r mcro scpa.re.tc 

crops Hl1ether of the sa.;:1e cr a different Kinds are ::;;-ro\·m. on the same 

piece of lond, is 3.."1 a:;e· -old pra.cticof? (Chang, 1972). F:.::.rmcrs have been 

pr,-...cticed this croppinc; s:y··stc;n for thous:u1ds of yeCU's. Researchers 

have i:!:westigated the effect of cro~; rota.tlons ('..nd sequences of crops 

on total productivity for severctl :·<:l·c'TS. The r.1odern concepts of multiple 

cropping, ho-...Tevcr, are now (Harwood, 1973) • 

The primary reason im.1hich :r.r<..iltiple 0ro~Jping has been g.iven an 

emphasis to increa3e food produ,.::t:Lul1 r:.ad rcrisinc fu.rr.1er incomes, is due 

to the Jifficulty ly~ with .:>n attempt to incree1Ge yield of crops nnd 

food production th.rotl>,:rh oxpandi:.1:-; l('.....YJ.d are2.s ~wd ir:-:)roverno~lt of yield 

of individuals crcps particula.ry in tropical count.r:;_::;s (Foclcpukdi,l980 c). 

*_} Assisto.nt Professor, Leader of ti1.o Hultipla Cropping Resea.roh 

Program. Faculty of .i .. ericulturo, ;c.:.:.sets~ 'J;.J.iversity, Bc:ngkhen, 

Bangkok ·9, Thailand. 
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DCOJ:ii.CS n:; ~'TITJ TROPIC3 

In the tropical countries like Indcnosi[' <end ThtJ.ilo...'Yld, dense 

population become criticP..l in tho tom of c.griculture.l production. 

In order to produce food cmd ra.w ~:::.t8ricls enough to sorve th8 

population requirements, the production of agricultural corn.r:10ditios 

has to be increased either by oxpa.ndi:ng the lc::ml ond/ or improvement 

of yield of a given crop. Totc.l popul~tion of ~t5 oillions in Tho.ila.nd 

and 12 nil lions in Taiuan ui th the land areas of 158, 000 and 35,961 

sq_un:re kilometres respectively (Thail3.l1d Year Book, 1979, F':FTC, 1974) 

do not easily permit the expansion of n.rable land. Excessive expan­

sion of aretJ.s by cloQri..'Ylg forest l<mds result to the destruction of 

natural resources, dostroying i.':'cl.C!. lifo, and ·:n."!.ter sources, reducing 

soil fertility and inJ..\:3b.tion of tcrestrial rmeds as experiences in 

Tha.ilcDd and Indonesia (:Pookp::.kdi, 193C c, Effendi, 1980). 

An attonpt to incrEktSO food :productirm n...'"lr'_ f:.:nT.:cer incomes by 

increasing yield :)f crops :per unit .aro·1s iHro r.lso difficult to 

achieve. :::io far, only ·.7heat, rico, rend ry·izo <U'O the only sr::tin 

crJps invrhich yinld h<">vo :Jean re:n1rk .. dly incrt.;nsod us the rosult of 

Groen Revolution. Ilo•·,Fv-,.::r, th,:_; yi'Jld of oth)r crops like pulse crops 

such o.s chickpea, r,igoon :pens, mm1gbem1, lentils ro12a.ins c1t ll. low 

yield level and pulse production is either st~rmt 0r dr':lpping 

(Swaminathan, 1Q72). 
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l7ith this cvidonce, it is clearly seen thnt neither new high­

yielding vari,;;ties .-Jf non ccrcc.l crops such 'l.S [;'!'.-:.in locuri:es nor 

:i.Hprovod technology hc:~s 'Loon do"Teloped, so gradually" part of the 

land in r.1ru1,y cou...11trioG th<1t once r_r,row pulses hrw shifted in i:ir:ter 

to whe.::tt nnd in strrnr:.0r to rico or mai!3o. As l:orlnl.l[; ( 1972) pointed 

out th;"t the high-;yieldin-.:s Hexican 1-.her;.t vu•ie4;ios often u.blo to 

in.croo.Be thc;ir yie Hs fro;': ')Cn l:::; to 4~;44-56'30 kc/ha. This spoctc.,-

cular incro:::~.so had taken plnce on :nc..ny nillions of hocta,::::-os. As a 

result, the nov; seeds, Lmd nm1 tcchn~logios hc.,ro made wheat produc­

tion high~ profitable in such coQlltrios as India and Pakistan, 

Thoref:::>re, :J.any fa.raers have bogun to shift to Trhoat part of their 

land that formerly Has :;ro·-orn to oth0r crops such as gr:>.in legumes. 

Pcegarding this situd:ion, thv reduction in a production :Jf 

grain legumes i3 ~1ot only L12Klosirab lo in-Germ .Jf food ~-'roduction but 

also in nutritional point of view. Grain 1e•)JrWs :;.re OS3•.Jntic..l in 

the amino n.cid balance noodod for nol"'!'.lc.l ;:;rm.-'ch c(uvelopDc.mt c,nd 

maintenance of health j_n ~,lest :Jf the Asict.n diet thnt c~t:pond prli:c..ry 

on cereals and root crops. 

With the problor;1 ~~.f diffi::::ulty in incnJ.~,sing· fc:o,.'f. production 

nnd farm<"lrs incomo~ ns c~ result 0f incro.:csing ln.:c1d o..reo.s nncl incron.sing 

yield ]?Cr unit lend ple.e1tod, ;;cultiplo croppi:n('.(' hns l1e0n considered 

u.s nn :clt8rno..tive ch.)ico of incroo..sing food procluction. Adva.nta .. ges 

of rotation'11 effect in practici."l'lg sequential cropping schouo, the 
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givm1 '1roas, the· :J.clV,"\..'1t<1{~c of bottcn· post nO. clisoo.se ;:>rotection 

and str:.bilizinc soil fortilit;r 'J.sing lesme in rotu:ci"Jn places 

multiple crop~lil'l.g practice c.s t:'.. suit::,:; lo schoL:O of incro:wi:ng foJd 

production cmd f.:.r::J.<Jr incomes ',iher·::: Tesou-<:'cos for agricultural 

production :1ro liL:.i tod. 

A:N OLD PRAC 'i'ICES 

It is beE-)ved that tlw Ghineso pocple from Taiwc.n started 

multiple cropping practices in 1600's. 'rlw eDi{;T:1nts af Chinese 

from M,:d..r,lnn.d Chine~ to 'l'ai'::nn incr8asecl trenoncloosly (:ue to the 

irwasion of Chings or Manchurians to South Chinp. and Fukien clu.riP..g 

tho.t porbd. Food prc,duction in T<:dwnn bE:cru:~e limited and the local 

:,d..r:J.inistration docidod to constructs numorous ros(woirs to support 

MTiculturaJ. prr,duction (:i_:':.:,TC, 197 4). ConseCj_uontly, the local 

ad..r:tinistr3.tir;n ::>.lso r.:ncou:r3.god fr:·od production by )revision of 

workin;i; ant.J.als, fe':rn tools ;;;.nd C3.:;:itr.:,l funds fC>r f~uT.~inc. Rico, 

tobacco, tom<.do :1nd buck".ihezJ.t were pl::w.Ylt od in Tc..ninn c:-.s eo.rly as 

1661 (:B'L"TC, 1074). 

In 168.'\- ::Jr o.t tbo bo~in~1ing :)f Ching cl;ynasty, fo.:r:mers in Taiv.an 

stc:.rtod to organizo thetlsolvos t0 develop irrigdion schotles which 

onabled the planti!'4:; of two cro11s of rico 2. ye<:'..r. The o.roa of paddy 

fields i..YJ.creased to 200,000 hcctc::.l'Os of 11hich 100,7 47 hecto.res had 

irrigated facilities. T.Tp to 447 varieties of ric<.; and 0ther upland 
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that the systorl cf tb.:c-oo cror>s ,_, yoG.r 1wre prcocticecL durii1c3 th~-~ 

Ching I~mG.st~· in ltOO 1 s. 

It should ::Je undm•stoc:Jd that nultiple croppinc ;-;hich vras 

pro.cticerl oy Chi..11.ose pooplo is strictly a :,mltiple croppil1{; under 

irrigated. condition. C;hinu:3o peoplo had boon putting 12.rge emphasis 

on reservoir construction, irrigntion scheno since tho early recla­

mation of lc.nd in 'l'airmn. Moreover, during tho period of 1895-1945, 

wl1en Japnn occupied 'l'.cdnan~ one of tho most oL'.tstanding <:cchieve..monts 

in agricu1tu..::.:-::1l deve1opnont ma.de by Japanoeo vms t 11e construction 

ar.d rep::lir of irric:::.tion facilitios (Chang, 1972). 

practicos nu1tiple cro:':tJillg' toclmiqu:.: 11ith .;-ruatost o.fficio~1cy and 

rosultocJ. to 3. rOLC:Xkr..J<Hy i:c:.::.re::-~se in foot'l production o.nd o1ev.3.ted 

their ndionc:.1 oconcmio ;3t:-,tus -~hrotl;zh ::J.Cricult.ure. _;_.,heir .success 

·;w.s rartly due to their ef.I:ort i:n resoarches \ii th a_ll ntteopt to 

:imprm-e their nultiple croppiYJf,· s:rstor~. The Clove1opnent of rice 

variety Taichu.ng No. 150 .: ... m1. ne-~1 v~c.riotios ::Jf tobacco :1nJ 11heat for 

multiple cropping purpose in 193G \~ore the exnmp1e (FFTC, 197 4). 
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by 85 ;-~ fron 1201 kg/ha to 2?17 :C0/h~1. in 1938 (?F'LC, 1974). 

One of tho most su~cc:;ssf;.;.l sGheee of r.mltililo crop:pin,.z in Tsiwon 

wore the development of the systcu co..llo:l relny -plm:ti:r18' irr,:hich on 

ovorlup:1iYlg of .. ~:roYrth ycrbc~s of tv-:o crops in ~:11.:; snne piece of land 

v:c.s dono. li~' official rec:;rrl is nvail::-,b le to shoY: tlJ.G hist~ry of tho 

devolopoont of relay plo.nting schor:lo. However, the technique of relay 

planting when pr:-wticod with soquontial croppinz, imrhich the latter 

is defined as plnntinc ·''!:18 crop nftur Cl.i"lother in a rote<.ti:)n.."..l manner, 

·would o.llon moro crops t ! be pl mto'1 in a single yo:;:r in the same 

piece of land. 'rhuc, fo.rners Co...YJ. hct.X'Vest mol',:! 1rroducts 3nd ootair. 

incomes more frequent. 

Figure I~ II anc~ EI shov.ecl. the diJ.gr2J;", of tho cro''Ping 1x·.ttern 

})ractices in 1'o.i'<::an. Du:rir.g 1945-1971~ ;,mltirle crop::}in:.; heos becone 

noro cmd :J.0ru ~Jopul;1_r :';:--,en; fcumors i.:! '.I:a.iwan ('::'[~b le I). During that 

follov:i:nc t~1o soc::mc~ cr:Jp of rico. :·:0\lovcr, in tho sx.<e a:!:'oo., only 

2 percEmt of tho rice fiolds ·;';ere ~':llnnted t'1 othr.:r crc:Js after the 

first rice crop. Inothe lcr,~t8 ;}l~o:. :->:;:· south central ~ln.in 17here irri­

gntion nater 17as s.vnilable, ~.:.ultiple cropping' hns also boon tn.ken up 

Widely and rapidly. The roconded ~1.ighes hocta.roee of vc.rious crops 



F'icnrc I Multiple cropping pattern -Rico o..nd. crops ·rrith a short growing p0riocl • 
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Table I Cror· prod'L 0ed i.a tytdc:1;;c fiuldE.; ·mdcr t~1e 1!1Ultiple r::-opping 

:v~tter.::l in i'..riwan 19'10 (Sc·urco ~ :r:<'oc·J (~: l"ertilizor Technolo::;y 

Conter, 19?4). 

Crvps 

Cropping 

(;;.) 
ru".J.1.UJn 

(B) 

vf 
jO 

(A/B) 

'IJ·~c·"'u·~tl' on (u 'T' '; J . .J.. •.!. ·-·' llo ...._ • 

Iv,!J.ltiple 

Cr:)pping 
!,..,\ 
\'-') 

.::nnum 

(D) (C/D) 

------~---,.---~--~-----,.- --------------------------------
Vegetable 83 ,2?0 JJ~,540 58.B 1,012,303 1,68:; ,1')1 60.7 

Corn 10,699 22,641 4'7 " I 0 \.. JC ,030 57 ,4l6 52.3 

SoybcD.P..s 32,743 !;?.. '749 76.6 52,355 65 ,171.,. 80.1 

Svmet potatoes 39 ,8')4 228~713 1?.4 412,950 3 ,Lr40 ,639 J2.0 

Wheat 2 ,CC~? ~~ ;G.:j :~.c=:. o 3,664 3,664 100.0 

Flax "_) 1 ·Jr 
..),-'-1--) 3:1?5 1CC.O 9 J2>32 9,882 100.0 

Tobacco 10,732 u.,c~:3 -~~:.-·· Ci ",_). / 2(:' )!+(; 20,30C 99.5 

--·---.... - -- w --~----,.. 
__ ..._ _________ ~-----......... -- _,___ ... __ ~----- ------



-11 

sGnson. 

:::3 most 

their soils a .. YJ.d make n p:.-aot:i.ce o£ r.p::;JlYiDt::, tho T'"'axirrn.ll~ }_)CSc>iblo 

ar:tou.vJ.t of or~c....YJ.ic rosid.nes to their fielc~, in ')rcler to koop the ;7ater 

holdir1e capacity of the soil at 2cs hif",h n lecrel as po:c~siblo (Food ancl 

Fertilizer TecJmology Center, 1'17!1.). 

PROBill;i 02 HIGHLY IIIT'E:i:)L!'IED 1/iULTIPL: CHOPPiliJG SCJ·EME n; 'l'AFiAN 

no follo1::-,~5.. 

1. Intonsiv-onoss o:f fc.:::•r,linr; 3.11.'-'· high labor rogui:remonts 

E->u (1980) pointod out tlL'..-!-; 

mul tiplo croppi.YJ.,j" scL:-1:1os in Tni-;ro.:;:"L roquir(~ higb. labor input particu-

lesser thaT< 0.5 hcctr:xc~1 fo:::- 2 f:::r-.ily :Jf 2-8. This :::;ize of fa...""''Tl land 

and high lecbor avr.:.ilability ·.rns suit~JJlc for pro.ctici~z; intr.:msivo 

farmir£. later in 1978 to 19~30, -,;lw':1 tho ruJ.ativr_, importo.;1.co of 
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-'"'74\ l-'1 ) • 

---·----------------
Creps yonr 

Swoot pot ~toos 

Corn 1C6')9 1970 

Soybo~m 32·151 

ll952 1969 

19598 

1965 

2912 1971 

Pens 1904 

Pick lin[;' no bns 1023 

GroEm nonure 

---------------------------·---------·--



urban <U'ea~ 

yoc:: y:oulc1 t;radunll;y ch3.TI{)'1 the physicr~l an~ fortilit:,· conditions of 

soil. Without :proper c:Ir,n8.-::;ouent, yi,c0ld o.i crops •nan,y slo·.-:ly d.:Joreased 

due to tht: :r:oc1uction in soil fE::rtility (I-Inniood, 1973). Tho application 

of chenical fertilizer r1s f!'equGnt a::; roquiro by <;'J.ch crop E!o,ny slowly 

cho,ru:_;e l;he strc.cturnl soil coFpo~10:n.ts n:nd :1-ffect crop :;ro'.7th. Applica-

tion of insecticide an:l func-:icide t~ ono crop nnny cJso resulted to 

toxic residues to th8 subsequent crops u,nd accurmlatucl o..s pesticide 

residues which could cr;uso h;;.nJ.ful effect to hunr,ribeine. 

frorn hiC";h 1:a:;()S :lrl~~ high ·::;ns t of 11ost ic i:loG, 2'ort ilizcrs n:ncl other fa:rm 

supplies. As a result, -::1'.._: r-cto :::f c2.pitc~l roturn fron1 a.t;ricultura.l 



Futuro <lovo lo,)r::,;nt of orop:r,::~:n-:3 lx1ttern in Tab::J.n ____ ...... - ------:;.;...--;;:__;:;._ __ _ 

Fan:1ers uho ov.n ono hects.ro or n:Jro could not coLtinue their nultiple 

cr0ppinc: pradicc;s oo.sily. They nc;;r have to t&:u '1on-fo.nr~ employment 

since they C3r not effort t,., nz1kc; ir.-ve~;trrumt ~,: fm:·n :rnahinory. To 

or group fnrminc opel'ntio:'.'l. by s::mll farmers c,s a T'l.Oa.ns of acce:::'0.lo.ting 

fann mechanization. rrhereforo, group:: fm"fJirt(; is a. devise t2 enlarge 

to increase LL'1i. t yiolc\ .:'.lie~ reC!.L~c:o :;;reduction cc)st -dthout cho..nging tho 

ownership of land. 

;'/Iultirle cropping, thG uso or rrncticos of crowinc one or more 

crops on tho SGDU :,:;ioco of le>,nd in one yec.r m[\[ aloo be co.llod as 

cropping system. Croppin:_:: systc:c. i1:cy '".lso :~e ~l._,fint:Jd o.s the syste;n of 

intensive crop producti,x1 -;;h:i:.ch 'lilT to incroasu farc.or prodaction 11 .. "ld 

incoue m3..1.cing uso of avnil;:;.bl;_) pbysico.l and soc:io-!.;conr,r;tic resources of 

fnrmers and t och:no lotr.;". 
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In order to i..YJ.cru::tso -~~he :t'roductions and incCJnes bnsod upon the 

cropping systen, fi1I'!nerc hnve to depend upon t 110 rodourc,_;s inv:hich they 

can nake usc of. r:r.,r''looc~ (1o7-J.) poJ·n+",~ ~l't ~-h,.,t -r.,.,,..,ur~er.: ;-.., cropr1·"',.,. -'·•t. 11 ~ • ~ _ / 1 ..1o. v-.. d. V ~ li c... ...... ~ .... o ._~ v ...... ....L-L..l " ' .&."'f-5 

syster.1 OL'-'1 l.>o divided into t\;c ;3"l''Y.lps, natt'rnl ros:-urcc~s rmd socio-

economic reso~J..rcos. 

la."lc: of' Gi von t~poc:r::t:t1b;'i o..1:.d soil cho..racturi:Jtics. 'I}w c.bs ')lute sizG 

hr1.s :i.raplications n:1d intl,racti::ms ui th other resources such as capital, 

creuit Mel pcmor .'J.Vaila~i lit~r. Cultt~L':11 Ql'C\C :~iCGS 8-lid ·aater nanagoment 

will a.lso aff oc ted by topo;:;-r~.rhy. 'l'ho ro lntionships bot,men lund and 

other resources such as cu.ltural practices ;:md. fertility clearly 
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Efficient 

Other pro0.uct7_ons fe.cto:cs such G.S soil f~rtili::;:-~, 'icer __ con';rol n.nd 

till'lt~e prncticcs co aff2ct ui th wo.ter status. 

•;:hen r:mltiplo croppiDg' is pr3.ctices in the t:copics, -~he) duration 

Lo_ th.:: monsool' olit1c>.te, lic;ht intr_;:rlsity is often 

qui to lou durinc chc rn.imv ;-;:tonths, bll'osin,;~· a shc~:rp l:Lnit on yield 

.forti lizers~ pcsticiclGs ccnd highly 

productive varieties, In contrc~ry, -::~,rur r:nnths usually ho.vc 

(lliHI, 1972) :1s sh;-:J.;-:1_ in Tr>.bJ..:; III. 

Tho sc)cic-occn::c:.ic :~.._:sources in ::ml tipl:.: croprirl£~ ~r_; ln.b':lrs 

practices. The 2ost pro<luctive pattorns m terr:is of totc.l return and 

retu.."'?ll on l<J.bor ~e ttosu in"'v)lvinc: 11i;_;h v:::luo ;;raps sue:• as vecotnbles 

and fruits. Honovor, ~;lv:. extant of thuso pc.ttorns is li.~itr.::d by 
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J'o.tle III 

-----·-··----.------·---.. -----···-·-·--··-··· -·-~---·-- -··--··- ----·----·-------

r· 
'·J ~):t'Yl 

---------------------

---------~-~-~------------

·~ l _) .. 83 

94 

74 

77 

92 
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Llc.rkot avn.ilo.":Jility. 

crc.:-J,';us+. sources 

Potrer source and c .. v:::dla1Jili ty iB o,lso direct tho ty}!U of croppirl[r, 

s;ratom vrhic}1 l.':'X!:18r -~'~lso rrG::d~l::us. Po-.;ur SCv.:<:'CCG interact closely 

'l'ho ;~;rouir.g o:~· 1:•.oro th:;.n orL:; crop ~n tho so.:::o )iocu of land all 

or solo croppi;Jg. 

as th .. :; cm.l;:r idnd cr~p in 

more than onoo in o. yoc.r ::-m1 tho intorvnl boh;oon l-o::-~l'VEWting r:.nd 

sowing cnn be nt c~ny hm{;-th of ti.---:J.c. In Thailnncl, fc.mnE.:rr:> usunlly 

planted rice in tho po..dci.y fiolC. in tho Centrn.l ?l:J,in. If ..-:ntor supply 
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onl;y sin£1·; cror c.L 

P "I)Ort 1°'7r ',· ··''- ' ~ ·' ' j ' • 

I:Iono :J:lltLn·c cr sole 

rT r"'';~-, l, ... l.,,, r~.P . ..-.I'~p J- U.1J..,# __ .._ ...... t.. ~_.~.1.. ....,; ,J o\rur ,J, period 

to o.vailcJ::ility Jf theh' fo:xl supplies. Ston'corer o.n<l r::-.t infestation 

has been froqy.ently o1js,Jrvoc1 and c:mtrol mo.::>.rmres .'J.ro ·"'LiffiCl:lt in tho 

aroc. >!here nonocultur.J is practices. 

SEQLBN,..:~IAL CRO?T-'IHG 

Soquentb.l c:::-opping is Jcfinocl cs ti1u yoc.rly S·Jquenco c..nd. s:Dc.tio.l 

arro..r..co:r:tcmt of crops :=-r o:':: cro:;?s r..nd fc:.lloli em a given aron. Sequcmtial 

(I-Iorr..:ra :-~.nd :I:::.rvro'Jd, l973). 

'~':1.uy :.ro high in 

protein, clrought tolor2.nt o.nc1 sorao\7~1-'l.t tolor:.nt of •;oor ss-il structure. 

Exnnplo of successful sequential croppi:r~ which f;:..rnurs has alre<.~dy 
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Of C·-,ntr"] fTlt..-.:l~•nc" (:=•r-A'·-,,--.-lc;; J9"'C'· h 1 t;. u ~ ..Ll.J.G..L (W..L i. ·'· ,_;.~·~:..._~ ... - ,1. .. ~..~, 4 (; •• ,_.. / 

growil'lts crop in roto.tion. Only scc•u.cn;.ti~tl croppil'1-& du:r1onstrato tho 

dofinito patterns in the rx:rioc1 of :':l'D.e ~ruar \7!-lilo con8r£1.l crop rotation 

:L."l consicbrcd r>..s ono c:::1r:mcmt of c:JJ.,Y soouonti:~l }X1ttc:Jrn~ th8 systo:n 

Moroovor, the soq,t.:.entinl o~·stom:3 u,i,;,. in control of nany plc.nt diseases 

:u"ld insocts. 

reported t1:_:t.t the grovrth cf rice •:~Cis markedly :;::>,;oro<'t folloY;-in;',' co'i;pcL1. 

tho.n that follow:L.ng corn, I'ho effect wr>.s also obsurvoc1 in tho field 
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soil fo:rtilit:r. 

toxic ·::.lffect Jf root 0xudat<) producod by cortc,in lc:::;urws lil:o mungbean 

Ctnd cause stunt ::;ro>viih .-:c''.rl YlO::'l p:r:>:lc:~tivoness for s·;.b~3oq_uont crops. 

sub soq_uont cro:js. 

field nt tho so.ne tine. 

2 of Cc:u:::~:;:~·,;n--pommt sys<;ur•. refer to "· s;yston ::l.nuhich tuo 

( T[,..."ch "'""''"'' "Y't'h r 197'l l l'-l. ~<> •. n.:.~ .. v .)_ liJ ~ .l. •~ 1 • 
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with resultinc sw.D,ll foj::'r1 size [tn\..L surplus of l'.:"bor. ~3econd, lack 

of power for tillage ::lith.er machine or <::nimu,l resulting in the use 

of hand labor onl.y. Intcrcroppinc is tradi t ionall;>'. prc:.cticod by 

fe.:rmors in tho somi-q.rlcl tropics rocoivinc >L"1:iloc1::,l rainf::\ll of 

500-750 on. _por yoo:r (Kxisbnn.Luo-Jrthy, 197S). Je . .:;c'.::-J -::-f several crops 

are r.c.ix:od end broc~dc:<.stocl.. Tho v::1riants nre intercropping in the 

row o.,nd botiroon tho rous .:;f tho bnso crops. VJ'hen tho crops o.ro 

hroadcasted, c:.ll subsequt:.m:G :Jperations ::1re dom;; 1:1.anuc:.lzy. In India, 

the most populo.r conbinc:cions aro sorghun-pigoon poe, ; poo.rl 

millet-pigeon poa ; IJ()cnut-pie;eon poa and c<1.storboa.n-pec,nut. In 

Africa., corn-cowpea, sorglmn-millot c:.nd s'Jmo com"rJino.ticm 'Nith cassava 

and yru:.1 e.ro co!illD.on (Z::risl111£,.'1loorthy, 1980). 

1Ypos of Intercro212.il¥; 

Thoro o;ro na:ny p.::ssilJilitios inwhich t-,_-"J or :::oro crops o.re grown 

in the intercropping· s:rs·t(;_;r::s. The rc:ost sic'lplo c~tcria to classify 

tho t~rpo of intorcroprj_:'.'lG is to consiC.ur ·!;he: maturity of crop erowing 

in combi:aations ets f:,lloued 

I. Crops grovm with o::.;.ch othurs having similar or ~lose in 

maturi:t:J:_ 

The oxor.1ple nf this typo cf j_ntorcropping is to [,TOY! glutinous 

corn in an alt;;;rY'...o,tc ro':I YJith ;nungboe.n (I~e V) e.s practiced in the 
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Figure V 

A. Q±:;.0pa p,ro•:;ipr; with ec..ch others hn.viw; sicdlar or close 

in ;:J.nturit.,;y, 

Corn (s~uet/glutinous) 75 d~s for greon cob production 

·- --------~ 

1-----· 

Mungboc..r: ,~0 d.:zys for sood 

13~ Short sons on croJLs intercroppeL Yti th lon,g duration crons 

Co,ssc;vn 10 months 
-----·-·• 

_ .. ! 

Pu~ . .r1ut 120 ·~tcys 

Su,:;~lX ca.n8 12 nonths 

:----.-----1 

C. IntorcroJ?n;i.p;:; fir.;ld oroT)S riith fruit treo_s ur plo.n·l;r,tJ..Qn 

cro;Js 
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1 c;co c1). 

The :crouinr.; of hro crops having simil.~ r:w.tu.rity pa..rticuletrl;)r 

lihen b0th of crops h.::~vo o. different pLmt type such as c~;rn nuncbon:n 

intercropping givo ccrt::cin ::.1vn.nt:o.ge. Fi:i..·st, 1m ccm not alvmys increase 

tho yield :::>f corn by koop iilCroc,si.Ilg plant donsi ty or nc:.rroi/ do1m the 

rou y;iclth. Corn exhibit tho o:::Jtir.1ur1 lo:1f o.roc. indox 9 thus ro\t spncing 

can only bo docroo.scd up t., tho C8l'tain point in<7hich nutual sh2.dding 

vlill not bo occurred. K·;rovcr, corn field nQY bo infostod Hith needs 

if row spacing is not thD.t close or if corn groYrth is in that oarly 

Tho second advc:.nt:1,:;e of intcrcroppil1[; r:-:.uncl;e.:;n '.rith corn is the 

officiant use of space in botY:een c:;rn ro,;:s, for tho production of 

mungbean crops. LD term :::>f soLn· onor~;y utilizal;ions intorcropping 

resulted in a bettor lizht onorG'J interception. Tho thi.rd advantage 

of groviL"'lfZ' crops having t~1.o s;:une no.turi ty such as r:mngbean and sweet 
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corn is duo to 1 •Jttor c::mr,rcl of proc~ucts to :owot tho lovol of ne:rkot 

for swoot ccJ:rn in tho loo·",l o:mrkot is not high. J:'~t.rK:r-s prefer inter-

that tho corn _-:r0.J.t'.cti::n J?vr un:tt axon is n::;t hi;_:h .J.:"1.d t 1wy 1:ould not 

.'llso soll th;;;ir mm:'1H.Jc.r. crops ir'- t:·1.0 rr,['..I'ket c:B well (Pook:pakdi 7 1980 b). 

II. Short soa.son crops intqrcroppod vrith lqnr: dUJ:.'c;:J;ion cr:Jps at 

the early r;ro;-:th _ _stww 

I'ho o:x::::.mplo of this ty:Do of intorcroppinc is ~~,·hon muncbom or 

po::mut o.ro pl::mtod 1tvi +;};_ OO.SSO.V3. 0r SU{S''ll'Canc • erowth of cr.ssavn 

and sU{snrca..'1e a.ro lons- such as 10 Jwnths ~md nno ;px .. r rospoctivoly. 

Duo to their size ,JJld sat L:xi t:y-, CL-~8 S[t-va r~ac1 sugo,rcc:.no rl'auiro wid or 

ro-r: spacings in IJhich tho SJ)Cl.CO boh:oon rous ll:.JID::tllj-- .'J.rC loft tmcovored 

from le'Ji' canopy cl.urinz thoir on.rl;;r gr-:w:th 0spociall:r clurint:.· tho first 

thToo months. Woc:cl iniost.~.tior. non:lD,lly occur i::1 cr•.;;scv<:, c:nd sugs.rcnno 

bot-r:oen roTis of casso.V-'1 c;nd sU.E::7C:.rccne koops contrcllins •·ooc1s as \ioll 

::..s incroo.so t:·w oi'fici"L'l1t utiliz1.ticn of l"nC!.. 'Ku!l{;boan c~r peanut cc...'l 

be ha.ryostod before cassava or sugarc3Jlo lo:J.f canopio:s st:ll't to shnde 

logumos. Tho practices oi int•JrcroppiTIG cc,ssavn. ,;ith pv::.nut or nungboo.n 

is IIidoly o.d0ptoC.. by north oa.storn f~;.rr_wrs in Th·:d.lc.ml ond the farmers 

in transmigration arec.s in Sumatra ~,nd lwinant-:m islands of Indonesia 

(Pcokpakdi, 19f3C· c). 

.. 
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plC!.Il.tntion crop[: is ,;idoly pr~_;,ctioos in sevcro.l o:.'ch: .. r'1 rtroas c mi in 

the rt~bbor pl:.mtat ion ;;::-,,rtic".llo.rly i."l tho Sou thorn '.rhcd 1anJ. Plc..nting 

inconos ;:-,r initin.l inc::::i:.;::s ospooio.lly v1hon tJ __ f~~nit t::-cos _:1t~ :;lcmtati0n 

crops are sw.all c:!....'1d i)roducts cc_m not be hnrvustori o,t thn.t st:J.go. Nomo.lly 

fiol,l crops which ·~:.ro c:rovm i:.1 botuoon ~rcos n.ro th0so uhich go.vo L:.rr.er 

high price.:; in tho Elr rJ:ot. 'Tho c;x~,plos ~ro !3'::ootce>rn. In sane nre2.s 

where irrigation supr;ly is CilC'l;lo, v"'c;utc~bl:.; crops such ets m;E;ot pons, 

tomato and c::,bbc-11;-o Oa.."l llo intorcrops in 1;otroom; rows of fruit troes. 

Prouortios of int_o]:'_p;-_oppinr; coDbin::.j;_i.QJ_1£. 

is possiblo both in SiY~co (diffuronccs in root chlYth~ c::mopy, otc.) 

In n. ':liob;;ical syston 1 SI!::.;.co c:.nd times f.-:1ctors 

1930 ). 

nutrionto, c.nd light by ·!Jho com~)oncmts crcps shou12 ·1ot c.::Jincide. 

Krish:"1::11:10orthy ( 1980) :.::st i;c:_o.tod thd :-~tlo:::tst thoro should bo the difforencbs 

Yllltrients. In ncldition~ i;oth crops shoulc"L c1ro..w noisturo c.ncl nutrients 

from tho rlifforont soil do)t!:. 
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sh::mld Lc; diff,:;rent i;: :;.:..·dor to avoid lis-ht conputition. 

this r:1-:-:.1mo:r~ licl:t co~n)ottt ion 

T'ho pr;Jduction ndvantngo of intcrcropping conbin<.:.tion -rms found 

v7hon l!lLL'1gboc..n wns intorcro!]poc1 ,;i th corn in conparison to corn c,nd 

rr..'Dl:lg'boc.n boinr.; pL~ntod ::-;.lone: (Her:-era .111J :tl:.r.;r)ou, 197)). 'l'ho advantage 

beine n.s high ns 400 percent. At high m,nc.,~oaEmt ~ tho a ].<:CLntc:,go is 

normcll;:r 30-40 purcont ?~lr v:ull I:1c.tchud cro:l)G. ('hblt.:: YI) In this case, 

u.lone :::ts solu crc:ps. 

ElOnoculturo .::;f each c:rop ct the ;:;ru'lc bvul :,i.' TIL1YI~\Z'<J''-(mt to givo production 

crop systun, 

different from thF yield :lf sole 
(,. ,_. ) LF'n is the ratio cre;ps ilii' :jj ___ 

:.~ ...... 

of yiold of <..C crop in ::m iYI.turcrop systom to itf-3 yioLl as ~ sole crop. ·-" 
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5 1~ percont Jf lr,m1 b.c:.s beon brcught undor cL:ltivJ.tio:1. I:t: this sonso, 

tho :um. of intorcrc_;j) systu;:c hr.::,s r\ nc:1ninc s:imil::x to cro:plling intensity 
·~. 

'L'hirty y,0rccmt 

tho component crops. Lf.R•·· ' . 
oncl keno.f peanut intorcrop systom. 

RELAY PLA.~fi'IJTG 

tho first c:rcrp is ho..rirEJstod 5 tho"~ ~.s, uhon -~l,_o socond crop is· :;lo.nted 

in "tho stnr .. J.i.nc of tho first ~1'::>1: YihO'". thu first crop is about to 

L!_ tl-:is 1~r:'.-ctico, tl1ere i>.> c" sh:)rt ovorlo.ppinc period "Letwoon 
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becoJ::.es t::Jc prooccv.:piec~ •,fith h.::.rvcsti:r-e:: !1l1c1 :n·oGc:;sir.r; nf the first 

crop. 

;:lf:JY bo rlrmtoc 10 to .30 c'hys boforo the J1~1rvost uf tho first cror>. 

Kri.shnruaoortny ( l ?7 G ) pointed ')ut thd tho H:.:-st crop shouJ.c1 ronch 

the physiolocicc.l !Ito.:turity te:foro the soco:;.1cl crop is plc.nt0d. (Fic;ure Vf) 

TJsuc.l]y, roloy crop is I1l:1ntoc~ -r:ith;)ut r:.1-zy- till:;,,~·:::. E~J·.rcver, if the 

plCk"ltirJG of the relcw crop ruC}_ 1J.iro ccrt2in l::~!:(l pro:o·.rntion, altor­

nati-voly, tho ro·a s;x:,CL1'lf\ of tho first crol1 should bu such that tillaeo 

of intorsD::toos ;-:o·c:.L~ be -;:Jossiblo even in tho stc;ldinc ::>f first crop. 

Tho '1~:2·d..::hip ~"·:::· role~· :;:·L:nti1'4!,' rrhich requiru ir:to:c.so l~~bCJr cmd 

proper :pl.:cn-;;j_:;.yr t0chniq1J.os l:init rolny l'lrcntil1{; net to b.:; pra.ctico0. 

·ifiCJ.oly i~1 construst to in:orcropping '~.ncl floc:ucnt:Lr'"l croppiYlt-:"• Roley 

crops h:1s to 'Jo :pl:mtod. in s·,wh .·; ·;;o;y 4~':~;:\; ~l::_u f~·.:c"'·urs \loulc1 disturb 

tho stand of th-.:: first crqJ ~f.l l0s3 c..s -/:ssiblu. r~':.:ciw1.n i~l tho country 

which ,}edonstr.::.te tho succussful wJ::>~JtiGn Jf rola;y :plo.Jlting cho to tho 

smnll far::J. hGLl.ing :1croc:n ;_,ni~ o; ::;lo LJ;our sources. Dm, to tho cor.lpeti­

tivo offoct o:f rob.y pl:::mt:L10 to crops, roso3.l'ch techniques h:>.s to bo 

developed to find out lou shnc1din;; tolorzmco uzy· crop species posses. 
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shoY.Tt in ~'able ·.rr:r o..:n.d VIII 

riCe is imretudic•tGly· ::'.ftor 1l:ra.ini21~ tho iiTig:~tion ',T•.tor f~c:m the fielcl 

the rico cr:1p. ·;}ho Chim;s(o scientists c.:'.. so re:portc;ct th0 yic: ld roduction 

the disturbn.nco of s·cc::nd -,;~~.:m rlc.ntin.,~; roln.y crop such ~~:=; 1-2 :po:rcent 

fertility. Vc[;ot:::.blo, if Gscs c,s :::. ruLe:- rT:-•:;: o.n .. ·the loast ufi'uct 

en th'-' yiclc:. of tho follo.-;-q) cr:::·r ::--f ricG b8cnu::n i\;rtiliz::ction of 

Yo{!ot<ible Y.'as cSU[tll;:r ;~w.i.ntnined ::1t hich lovul. 

'l'echnolocy Center ( 197 4) ~,lso ro:portecL th~.t s f<.;.rr.cr in. T~-:.iYmn nc1optod 
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'?nero o..rc corkdn biolo~'iC!Cl ecsr)octs which sh~;uLl l'c understood 

~he; bonefit of 

the systcn such ~\S tho better X·ntrol c:.f post ,,nd :~isoecso mey be 

~Iowevor, intensive crop 'T .. ".n:.:Lgomont ccu1 cau3o t_:I'c..c1 ~~,1 ~l;)terioration of 

'.::'ho follo·sin[: l::ic:!.ocic··l '3• octE; =·f thu cr:Jp:;;i·y· systoos should 
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suikcble. 

( ! cnr 
'--1) • 

mc.t\}.:t'EJ 75 ch;ys cnn be .:::•Lmted x.r1d hc.rrostocl :x:forc ·';r,::msp:!.o.nti11[;' rice. 

i:n tb.o l'""J..irL'ur~ 

In ohoosinc tho V'JXiotius f::r suito.bility in iYttonsivu :p~tter!l 

systerc1. Tho ;-;:1in in proiuctivit~r r•Jsulting from. ·;;[,_,; s!ibstitution intc 

rm intensi·1.ru pnttorn of typo "\Thich ;;rieL~ more in r:.cnoc;;tl"!:;ure 1:ill be 

vc,rietius (I-Lm:ood, 1973). 
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-::.css th:.1n 

' int:c? .. nJ!GGific c~~;r:~y .. otitj_oD. l=~isb.l1Ctr.1c~or·thy, 1":1(: : \ 
<.., ~· ' • .. f,l 1:.1 

t~1eir o:x:C8t1S ~"'-":~etr:t:5.7c ·--;-rJr:tJ.'l. :'his ''C'J.lc~ ro~n~.lt intc cxtr<l. cost of 

i::. :riolrl. 

varidy of rico in.to t}l.8 rc'Jis<:; "'~il fr'-::-1 the GLVl·J of Juno tc- :::1icl.-Juzy 
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differcult to roplnc,) Jcho ;ld tr;-o,:'.hkn~l VCTioties. :b the swoot 

tr:.:>-ditional photosensitive 'rc.riotios. (Cropping S;rston Resonrch 

Re1)ort, l%2) duo to tho L,ct thr1.t taller plc:nt typo cf this va.rioty 

c:mld morge their stcr.•s n:cc~ }x.u:.icles .J.bove '.7ntor lev.: l 'JhiL: the 

'J.rowing non photosonsitivn vo.ri0"tius -Jf rice t'>•;k l1;:,:c;,t::•.ll,y 90-100 deys 

to 113XV"est. In the Jf:rL ::. o:c' h:--_:C"nst:ir<e, -r atr~r sk:nc:. in tho fiolrl 

cause tho problon of huxvostinc c.nd crop re:·.·cosc1inc to the frrrr1ors. 
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(Cr ,-_ ,- .;,1_.,., 
. ..J_,_J.-'~· .:. 

S • 1 n t • 1 • t • ,., t'~- • ' ; + f' J., 1 ° • ' ~ ' 1 0~ ror l l :r l2 cno 01. 110 ~r:rp0J~c:1r .... ·:cc,.oi'S ·,rncll snouJ..u )0 

consider'-ld 1:hon intonsivv cropJJinr; systoc is ;_)r:ccticoc~. ~li.'~:ny soils 

no..tivo sttJto 'l...n.d :;·,ineral n~rtri t io::l cm>.corn for :'..11;'{ 

nutrionts :end their r,v,-,ilc:tbility aro ovon :n.)rc rigorous vhon soils 

n:ro nulticr·•ppod. Oolslicle et_ u.l { 1980) point0c1 ,,~:t tlmt c~urinc tho 

croppinG period, nutric,-,;ts l::;::;~JOS h~.r loeccm.ng, romovcJ. in lc:::crvested 

the cropn to be c-rovm. 

considering -tho fortilizc.,tion schur.:\,; for :1 crop~;L:.c~~ syston. C0ruoro 

on. 'Boils with 4 pp:a of S'Jil-toDt ~, Lc~lifiol Olson oxtro.ct) e;nvo no 



:;•,:1ble IX 'i'hE:: ' ;nth of H:::.ter level 7 plCJ1tint; do.te, hei:;ht and mE,turity of si:x rice 

'Jo.r::_c-r.i.:!S .~r•Y.v:n b-,t transpl:w.v:ttins- methods 

IJ ~--X'ir- ~~i.:-;s 

--~· ,, l 
. ,, • _,...; 4 -L. 

r~ ... }J ~ ~-.-;~ 

I r') 

~-:~ ef) • .;._':J 

. (_ 0 -~-~ C) ~3 c 

. L,i_L::W.l. :_ --~:n 

LL~mc pr~, t.::tG\<i 

~ c D i -. r--l\ 
l.JoUo • \L'o\)) 

.. -i __ J.t.~ ,.. -r· 
;,_J.._ 

t:CC.J:18p~ ... U!t:LLJ._-~; 

r~ C: 
t:._; 1tU6• 

2{~ 
.; 1\.u.~;. 

2) J . .:..1.lJ. 

;~5 .. :.t.L~~~; e 

')(:: 
t:.) ;mt; • 

?r: 
~_} I4-lif;. 

ho..turity 
( .::! -··c· ' I._.L~\J' ,J ,· 

1C5 

')8 

123 

98 

112 

126 

1:-;lc,nt hEi,~ht 
~~t. ~;.:-·.r~=~cle 

81J1Gl""'~I~~).C·.) 
I \ ' 
~em.) 

2:8.Ci c 

96.9 nc 

100.25 :; 

7J.CO c 

157 0 oc ::. 

102.00 b 

ll.OO 

'A . . '>.>r cleptl:: 
.~·l,t ~_;~;,-~·Uclo 

8fJ1i:3I'.::[t311CG 

(..J io) 

'/.20 

~~~ 75 

0.62 

,. J £: 
·-· Ol·i...J 

G.JO 

O.JC 

J.=J. ~:~d:, :JCi?;lt 
._:.t ~~.:--..rv·:;s·:~.itJ.~~ 

(Ci,,.) 

c-·, '":~ ,;lJ 0 .... ~..,.., 

,...,, __ , r-.t: 
"J·:.J. r') 

be 

9~'?.)0 b 

r/').38 C 

1~)2.12 Cl 

152.88 a 

l,~.oo 

'd ~.\:,:~:.' rkrpth 
-:·~-::, 1-lE.t.~"'Ve sti:..l?' 

( ,~-' \ -~ 
-·"-·) 

?..50 

J.y.'/j 

J>IOl·!};~ 

1; ... 75 

NONE 

~-TONE 
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Vl 



~::1vr.,nt o.g~ a • 

Tho r<:-;.to :Jf nutrients apkk:: vn:!!y ·with : l·1nt ··go, the roriod of 

1:1ClXll1U!11 nutrient :~e:·:::..:c1<.l.. fc,r one specie Tr.2Y l•.ot coincide~ wi tL thctt of 

diffor from t11u.t o? 0th..::;rs (Lulslic;lc, ot u.l. l9SC: ). Dctlal (1974) 

I_)OC~S <1V.ring tho first lb \!OOk;J, 

oor:l}J'Jtit iv:..: influcnc...: 

yiolcls conpnro.b lo r:ith 

·.r.-.(-. 
v·Jc~~o..) 

bocnuao it v;oulc~ still c-ello\: o:J.G .;:~ch crop to 'Jo hcr,rcstod cnoo or 

short livou ::end ca.n l.Jo quick]y ploughvr~ u:ndor before th0 cor:nonco of 
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I>r::tctic,cs of plontin;_2; ot:twr non groon 'lC'Jlu.re lut;Tc:'c ilFihich lJOds cr:n be 

bec~n 11nrvos tod. 

In CXl intorCl'01JI1irlC prc.cticos, tJ::o rrj;.:; :~f !1Uti'llmts ,..,;bsorbtion is 

th2t tho nptr2~o of IT, P, K c;nd C.:1 -r:as i:1c:ro:csoc~ by 2(/~ 33, 39 Ct.Ild 32 

j)(~rconts rospoctivoly •::vor tlw "·-onocul tl]..ro. Y!hon cc:>rr~ :::nc. ::>ugc,rc::::.ne 

h2. .:1nc1 throe cxtrr:. irric;2.tions ':J·~-:;::; roquiToc~ to cl:iniw~-tc tno compoti-

t ' ( r- ' ive effect of corl1 ~~n snc:;c.rcrc~1o. Ch.:1n.·: _gl c~l l9t-:>C)) ctls::J found o, 

r::teasurn,ble u.:fect ::f c:rops c·.nd i'urtilizG:r ~-,lc.cuncnt on roc.ovory 

Oolsl:igle (1980) lnr.:'. su:JG'-'2tocl thc.t the fortilizcr ~<ourco 1.7hich is 

suitct)lo for ::~n intorcropl;i!1 .. [; ._·.rc thosu -ribich --,-,·cuL:. rolor..so Imtrionts 

Sl'J1i-rolo2.so nCJ.tc;rials ''IO!J_ld nlso Elcl<:o it possiblu to r:;ducc tho 

froq_uoncy of lf o,pplicCJ.ti~) 1s on11 nvoic~ so:.1o of thee ~)j~:~ctical prohlc-:1 

inherent in fertilizinG nny intonsivo croD~ir~ pc.tto~n. 



stubble. 

intercrop witLout nitro£:on fertilizer. 

factor in intonsific£'.ti,JJ~ of 8:'o:;::::;;Jlll[s Cibni~J)d, 1073). Tho J..r~portrmt 

cr c:nsolino. 
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boon lc.ft, 

(Pockpnkdi, 193C .1.), 

SU..T;li:lor months. 

1'he pro,cticc: 0f nin:i.Elv.r: tilb ... ~'-' in Tl1;-~il::-.m~ ·cs de?scribod Ho,s not 

Ev·Jn in tho irric;.'ltc·:~ ::-trens, no-tilL~.::_; . .: or uininw: tiJ.l::-,...zc operations 

are :prn.cticos in the LmHiplu cro:ppir]f; for tho bml-..: ::it of sn.ving-

In Southerr. 

he.,l"rostin(~ of s'~con(~ rico -c ~c: ls . uo 

JanunrJ. 
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tho nc.tive v.::;,riotie::::" tims th~) nO(;.:} of cllsr:ic:J_ ins:..ct control will 

be ossontir\lo rTo':mvor, in mcn:w of the, cr,r:l:~:c:lly ,_1SG·" int~msivo pnttorn 

cropping, 

o..ro .Jestructivr:; to .:mly one ldn~ of croj_J. Tl-:!~:.:: lifo cycle ia broken 

rov; r:: ~>n.c in,::- of c:o rn fror;; 1 -r:J.. r~; :: to ? - n. rc-;vs ro :_ uc u the: com 

suitability n:.' ::::orn for borer o•ripositio~l c:ncl incroo.sin.:;; lGrvo.l 

:nortnlity. ITouev,,r, if :;.x;o.nut ic intorcro:py;d 'bc/~i-ooon tho rows of' 



tion (To.1::lo X). ].[1-'t'CS (1973) c,lso rc;-:-:ctu::: that l'e(~ucc(l infostntion 

by dinr;;o:1:l-'back moth~ J:'l~l':.Jllc., xyl0stclL;, JJ. on 0•'tb :;.so intercropped -- _,. -- -.. .......... -~ .. ·-·. -----
in tli.e to;1c:.to. 

Ta.blo X Hw:1bor of c~rn -borer (Ostr~ fv.rn2.co.lis Guunco.) J)Or 100 

corn plant in corn-punr-"u.t in~;orcrcl_lpins ( :r:mn, 1972) 

40,000 plants/ha (1 - !n. rm7s) 20,000 pla.nts/hcc (2 - m. rows) 

With peanut \Vi thout poo.nut Vii th poonut Without poanut 

41 350 29 137 

other croppirlt,: ::-:·c,ttorrl ns crop ar':: il~tcnsivol;;r [TO'I:n. \'lith iD.tensivo 

pattern, different crop !JO~J bo :::ro .·n in c..Cj~'.cunt plots c.r in relay 

sequence will tru.nsf•.::r of im3oct proc~o_tor fror.1 cr'Jl1 to crop. ThuG, 

the uso of clt:.;r.lic'J.l control shoiJ.l:i bo f;oriously considered othol'\:'ise, 

chemical woulc~ h~1rm the insect nrrcur::cl :prcc~c..t"r o.nr: negate :-:1any of 

those exist il'lfS J:•est contr-:::·1 r.1echc:Jli3ms. 



:..:'rcq v:mt ly 1 
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+~ C..L 

BeonflJ' r:t.du.lts J.lOr o.·,_·-:nts ·::.:rCJ C•,) ".n:~ :~.!- 'J.nc~or zt.:c::: "till:-,c;o rice 

( TT.!DJ '_ .. ..['. ' 1978 ). 

:::s 42 m1ul t s 

~1cricu l turc. 

trcpic~:l 

insect pro;~; l GTlS ":ru -·~ Gvrs. 

ovurcc~o i:nsoct r;rotL.ms in thu croppin[, ::::.·-stor· .• 
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W""".wED COIYE101 

(,(,,-~\ ;'--:-..c _; 
_.., v ... ~ " S 

e. chnn{s-e in prr!.cticcs of :iifforont crops in n sccuencu nny hol:p roduco 

r:eud i:r.festrct:Lon. 

Study at Inten1e-ti:-nc.l Ilicr; B.oso:trch Inst7..tutu (TIBI 1972) 

of tho crops. 

tho r8sult ')f cro:;; intoncificati::m r;,rc] . .10I'G t.:J~- ;:_--:::cu "::- oonnonly 

practico.l. 
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Diser~se C:-mtrcl 

Up tc the preser:.t,tho control ::lf disc:CJ.uu ~7.n L)Gt fi:::lcl crop 

is l:initocl to t1lo us•: of resistetnt v:::.riotios c.x:..~ shi:Ltinc: tho 

is heine etvu.il't.ble for r1.ney ~us::,o,so is etill ox:pu:~1Si.7:~ for fc.:mter, 

disvnsr.; -Jc,s q_;-itEJ ;:;ffoctive o..s similc..r to tho c;e.:~1~rol of insoct 

::mJ Aspe:rgillo..s of 2 2, 13, c-.nd 13 )Urccmt s of tho tot cl jilicrob ial 
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• 

In tLis p:-:l.rticul.:".r 
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nost CJf tho . -.:rects :1n Asi::1 ci'O rninfod imrh:Loh ::>n l:r C''::() cr;'} of rico 

Altl1-:i.l_:;h ·a:,jor ..:~'foots ~.ro c::mcontrato~ to 

tion. Throtlbh tho s:x;;rpc,rts e:l' y:::.rious c:::w1trios in Asio., Tho Intur-

n:::.tio:ru.~l lhso Fi.use~l.rch I:r..stitu:bo ::_::1 tho Ecilippinos org:cnizjd tho 

. . on-..rJ..::c.Jr.L.--::.tJn-;3 s. 



bct'.-.r::;oli. vc:rious 

district cf ,_:,nd 

dry. 

':l.f lowl::-.nd 

roJ;l':.cc tho trc~cliti:w.::::J. rice, nc·n:;c.lltu:ro in Cuntr_·J. ?~1c.il:•.nL1. In 

t ,1,r, ? .. ;·l· .... ~ '='t-r'i.r .. .,·f' !.'J.1""1"J.. C'''J.+~-, ... c) Cr"·r>nJ..'1f':' 
---· ~- ~ .l- I-I) ..... ~ ·- ·- ( l-- ... _ J - .. , ~J . .'l ~~ 

fiolc1 oro;. b o:CC"Jro rice r'.l1r:'. th ; L~t-t cr l3 p_-~-:-tL:l ... :n of 



:.:o ist r.rc~ • 

IJlantii'~~ of rice cro:p. 

rico-rico-fo..l!_ov-; ::m:1 rico-f",ll:m-nccizc, -;':ere tho ;;;>.tturr:. roconncncloc1 

;I'ho '.l.Sl: c-f thoso 

of tho pc:.tte;rns i'r:x.'l 39 t' 62 .b'·~rcc;~T~ rend in.cr()QSC in rice production 

1980). 

rosenrchoo .J.re: conC.ucto(: in crc1cr to :L:n._JrTTo tho cropyline pcttorn 
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::ro boin-:;- 8~Jn:l,_1Ctoc1 in t'lo 1Torthv sLrn ~'\c!'icult u:r--cl Univorsi ty as 

cnsso..v<;. c:.nc~ ko-:lr>"f :LYJ. the ::;.bso:wo ::;f irri~at:Lcn (Ch:::troom::.t.·t.:.J..'"'., 19f30). 

In South Swnc~tr·:~ is lc.nc. y[' -~ ; c ::.ru1 t r.ncl. 

CO:tK::LlJSIOi'J 

croppinc sys·ton rosor'.:::'Ch is th~~.t tho J;>roln~tivity of difforcnt cul-



Jf tho sr:m~ jJL~.nts in n·:1oculturc. (:rico, 

lovol. 

·i ("1 _,_,, t11.L 

fc:.r:.wrs ':rith t11oir rosou.rcc 1:'.T-..: ~mt.; -:of tho con~1onont of ros•)::.rchos. 

P:b.y8iCnl c:mviro:tl.nonts c:.s woll 28 sooio-:;c::nomic c~.nutrc1ir.to -::Jf :'::..rmers 

nrc closol~· mo?'li tors. 

::lovolopud 
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p. '·1--·.,~·d· (---l\ "''"lYl"'iC dA .1.~ '.' ..:;....!. · . ..!. to'·-· \ t._;:U.; ->---~ \.-; t.l p -

Cropping S:iston' 

1.Jinter crops. I-Iis l'·'ia;j ast~Tl 3 __ :-o\Tornrr.e;:-:'1.-t. r<inistr,y cf :L:'ood & 

Lcsrieulturo. Depaxtment cf _t~,;~-riculturo, l'Jap,u. J: p. 

Cropping Systmr. Research Heport 1 198:~. Hu...ltiplo Croppin~.- rtesoarch 
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>~-,~tiplo Croppins:: Systems 

1-l.:.U\.Jf:Ll, R o 0. C. 

1·T rr~ 
~· ....... G rc p interr3l:.:,tionsrrips i.."l 

intcmsive croppinz s;yste;.;. 

Send.:nc..r of In.tern::ttiomJ. Ft::.c.e 1\esearch Institute, Losb311os, 

Lagunc., Phil -i ppinG s ~ 21 J ~ ;_ly, 1973 • 

:m introduc· 

R. 

Interna--

Lo 

T 
•j • 

\·fuent 

:3oil Sci. 
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Intcrrl::l·:.:.i.~~--llF.!.J_ -~-~ico 3-us~:.:D .. rcL. '.' ' 
.L~' lC_i-~J::.l.~~-,--~~0, 

F/7. 

' . 
PI'088J:l~CG Jpl~c:1.d Crops 

Division, 

pros . .:rr~<..:cl ._tt t . .::w Syrrpos:i.ur:1 on . : .~ ~sntial Prodl_,_e:·t.i vi ty cf 

Field ~r'O:i)S U.t1dr:r Different Smrironnont:: nold .~t L·tel'!lc'..·· 

22- -26 Scptomuor ~ lS ;U. 

~·n· .' .. J.~ t.; :··.j_-...., c ror·•)..: n·r D .. , ....... , p,~ -' ........ -.~t -L;:'rl'''' 
• • -:: ~ -'J: .L c, ·' '·-· ~· <,:; ... ~ ·- - .. ' -· £ ·.• J. ' - ,I \,. •• 

. : .. c;ronord.c·. oc: fl. ;,n.c research 

. ~ 
S0l..!..:J 1 Soil. Sc:,.. . Dcp, Hol8i·:h. North C:1rclina. 

-~ ,S o/1. o 



Y~lippin-:>s. 454 p. 

Price. E .c. 1\:76. 

::>.nd Dovolopm.:;nt f,_,r t11c As:Lm Rice F._llnc.r. 

Pookpe.kcli ~ ii. 

-----· ... -· 

held at 
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Pookpc:Xli.~ .:~.. l9PC. c, 

1-r.:~.~~-lQ.ncl. 19 :f'. 

19LC. d. 

Raros, n.s. ~~973. Froc>pocts a::1d ):c'~;0lens c)f i:tte ;rc::cod pest. control 

PhiJi:ppinos. "-!- il.u..:;ust, 1973. 
I 

(in 

It1hendi" l9~X'. Effnc"~ of rico stubble: 

:±LgL input crup:.i::.; s;ystcm. 

::,t tho 0~'mpos:~_crn on I'otsntiD~ ?roclucti-vi ty ~:f ?ield Crops 

Under Diffcror.ct Envircr£oJ.lts. held :.1-t L~tern.a.tion:ll Rice 
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·:r·•r'T, 
_L -;· I . o 

Cffi~~c ·>f tho 

JOO p. 

Uplc1-'J.J. Cr0p ImprovcLlE:mt Project l';1E:C. l:..:mu[IJ. Irc.:;rc:n E:wio\·1 for 

1';)79. 




