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the snmmB of nKsdsrss agricyAttjj-e iergely depend®

on the availabiiity ©£ energy* Unaesir pr^^ssutre of pcspuXa-

tlon md slisrtago o£ emrgf^ ossphasie .should be laid on

that- eari food pjfosSustion without •using

large quanti'ti-©s of emrgy# &ui6€3S ar^ crueial to. the

b^aficS' o£ nature as many ©f thm. have tfm ability to f-ix

©tms^heric niferQ^ien*

Pulses occKipy ant area of atosmt Q-*28 lakh hoctaros

in SCarala#; J^iong tha ^yla@s* mwpmm doBiiiistos scaae

Ufi^Ser' FiCaralak. It is difficult to- acssuretely

©stimst© tb©-^ cultiv^t#^ :ar©a diiG to its aBSOcia-tion with

otl^ir erops*. %t is grown in lerge areas as a third crop

in. ifiMtstier' ria© fello^^s. Oa- &. global basis# it is ©sti"^

mat^ia that cos^a i© e\iltivat«3a in over 1,7 million

h^tares, l^ulsa production in fh© eoimtry (SOfitinued to

stagnate 10 ena 13- million tormm during |953-.»S4

to 19SS^»994

i*iw£stoeic popuiatioft oi India is tha largoet in

the world hut tHe prosMction ©f mil^ asi^3 other litftestoclc

Sjro3uct!3 is thQ. lo«©st« itjis CQuld aseriiboa to acut"^

shorten of nutritious ^een forag©-, has positive

rolationsMi^ with «ini4Sal hsalth^ and csonsecfuantly on their



piroducfeivifey. rm© isr^s cultiv^atea. food crops in'

tim Stato r^maifiea stagnant; fior th© last many y^are and

th© prosipacts of di-v^rtin^ & p^t Qt food growing areas

for fadf3ter crops ©re blcsak au© to hunsan popula*

tion aud mmn^mntXY tmrnM" an land for food '

crops, CoB^-ld^itig tlm Importance- ©£ livastoc^t In mdian

AgriG.ultur©* tJi^ ptment jsosition. of feraga availability

it© rstpiremsnt the competition laetw^sn food and
I

fodaar -cmpB' for eultivatSil laiia, mu crop prodyctlon ;

syi^tcisi msiS to tailored' to augmaiat forage prodi^tiors

•along yfith food- cmp&t partietalarly in r^inf©a -area©.

Eie«s*rle€»-grair> cov^a i© a -vary comon Gr'oppitici

8y8t<2m iri K^srala Statss* in aiissnefr# there is"

ample swshine* intro<3uctio« oB a- plant like maige

•.along witli. cowpe-a can liarwst solar radiation inssr© ©££i»

ciently th^ tba 3blQ ^op of e©\^a Which is a crop;#

It is in tMs eontfiiKt tlm ifitr©?3uction 'qf fo<aaer maizQ •

along with cowpea in siisninsr ric© fallows- toecoiaes h.±^lT

significant-* KaisEe is- ^11 „kfiow2 for -its "sSrouglit tol^^i

ranc^ md hsnee can ^ „»ucc©»sftilly raiasiai as a syma^r '

crop in. ric© §aXlp\m.^ Horcic^r* fm soil and cllinatic i

conaitions o£ Kerala for that growth of

maiasa Cwal«@Sa# 1937



. can bcs- :0uccas0£i5i,l;y mimd as a otatgoor

cjrop in-rlCB faiXomp.gives hS.^:t0mam o£ nutritious'

fod^Ssr of 9?3ad pelat^iiity witliin & ®hcsrt period of 60

days*- Crppiilng gyst^is. with m&lm Cfad<aer) m. snafier "•

crop piTDdueea frt«&rQ. bionasa than those hs^ring cowpes, as.

ijussnex: fQd^r imm^ mmgst «na E®Jeri(3r:a Prasadl^ 198f )-4,

coRibiastioa e&ii us# th® re^sourcas -

cienfely ana tlireugh l^nefici^l .annl.astlona# csn inqrea^o

th©. productiort potential of tHa' falloi.®. Thus in^ro«-

diKstion. of £o^d@r msias t«ith- co^pe^t in -the pG®>ular ric©-

rice-Hco^^a <aro|^int3 system ea?? irn^rease retiims«- ^
1

rm- ym,l fselp' to g©t information on

suitable ©patiaO. ajrr^^ment fodder mai^

»nd to wsris out., an a^roprlat©. mtjeiant combination £o^

tha in,t^erqppisjg m a eo«pea is eonsidarea

•m the fcjase St is t^ie^, in different spatial asrsancja-

•csent® with v^-isig popul&timB of fodiagr mai^©.,

Adogpatte fertilisar applici&tiou is an impojrtaRt;'

factor £or tlW batter perfom^ne© anj ©ystem. flio

nutritional reqairea^ents of csowpea.' ©nd ^daar m^ze have

be©ri .invastiget©^ .K<3raia» But the mtr.iisnt

.a?«guira?jerit® of ^lase crcs^ liien groisfn in aii$soc.iatiosj need

.-a@t*iiea investigatioR,
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ths pramctim potential ©f cowpea -f maize

mi35ttires mC th®, additional imom that can be ^neratea

^ the systom have not 'been imvastigatesl in detail.

H^.noe< the pr^.g©nt' study ia. undertaken with following

main objectivesi

1. 1^- teat fha possibilitias of intxodueing «#ith grain'

eowpea^. a. crop like f©d<ler maiM! for efficient

•atilieation of iraaourcas in stsnror rice' fallows*

2» To $ss©s5s the optiinym cowpea-inais® I'Stio for massimixB!

grain yield ana fottsr pt^oductlon.

3» To W3rl? ^5Ut suitable fertilisser doses for the difforent

graifj GO>^a + focSc^r maisa cosbinationij*.

A* To ©ufe fell© «conc3mies of Goenbinin^ io^a®r maiae ^

with grain co^jsea .at different lavela oi fertilisation.
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a* mwsm of

to, tha ^'P5i€>s>irig isqsrlcS lia^ been- greying

or n-me oetsps tofsther on t*ne ssaiKs piaco of iand for

'many centwiss.* latereropping ©ppsars to make bostter «so

o£ the nattarai resoure^s of jsaiiiight, and

of mincing a ia nonlegizno to savo

on tl^ ysa of «itro#3-rioue fcarfciilg'S^'s rs^eds no^

pfei-f tQ^mol-oglcsl ir5-^i.f,i«5ati,ms in

pattern ctf. pimping gro^'si iii association hetra mads

Iiiter53r<3pplii9 an acon^riicslly viablo ©sS feasibla practice.

Intercropping maiiga €awpB& iS' ganerellf founa to

increase tliQ- yield &£ thw tot^ai Bystemg to p^mido better

3ssefciarR6 te> tli0 fsrroor as*3 to e bettet^ quality

iOiSaer f©j? tHa eattie than ths practice of srowin-g crtaise

aioiie# .major t^rJcs' Gondmtw4 in iftMa and ebroa^ on

mn^& mBl&B intercropping md mlated. iMlda aro revtoac
hBmrn

2*1* h^gxm&*^4Bl'se XnteMB&Mom

harmful or issmficjial. effect o£ a pmrticulsr

mopping BVGtm. is the nat mmit o-f msemnt ©£
interaction tm cmipomm «rops^ vis. ..comietition^
Go?npi?^nta3?7- ssffeat* ^mp^lmmtary miimst, mnMatim,
alieiopatby Ofeo. so plant acaciGs with osntras^tina



morphological and phyaioioQicel characters wlil toc^^thm
be aM0 to mploi^t €heis" tptaX emrironmeufc isore

than tlieir 3j^a.r©cuitur@ ^id will givo incraaaad

5?i©Id mtl mt returns.,

2.1 a« SSfeqt: of legmB on mlm/otlwt grm$bcta

2,1.1»X, Effect on growfeli ^owtli character®

Gtil jaav m%d ftonisai (1962) reportea tlmt. growtls &£

inaisce stiroulatQa aae^Uona from, the 3?oots

cowpe-as ancS scsf-fe^sns. ^ iims) (^mtvod

m adv^rsa affasjt oa tit© grot^tn o.-!! .aaisa crop It was

Mte^cirappcjd with c^j^^pea*

Gangt.#s2r JCaira (1978) found that growiBg of mung

and' ^£€| rasi^a telped in greatQir raiaificjatAont. ©f K'oot

systefii -in a^i-E.© rai-e^life be to ^arly iiodiilati-on in

mur^ ma ^ ma of fiifcrogsii for tiio ^evolopr^-ot

of- malse root. Singh and euis^ia (1919) noxm^ thm

Grouping soybean in nmizQ cSid not a£fect nav^rsely th©

gr-owtti ^^mXopmnt oi ra^sa ^msaeured in tB-ms}- af plerst

heifht., .fuRGtioiiai iea\?as |5ar plmt -and Xeaf indej;,

H'^i^-fe of forage- grsfissss ms mlsed %s?ith

iegiaes and iii:t<arqropi>ifig AncmBmd tfm iea£--.3te?n o£

gtrass^a© (ChanaiM, |.-930),^ Saimm m& Chujo <i9S6) mporma

^ reduction in nitrogen eoBtcmt of mais© tops in iegumo
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m yisM In Um»U* |t86K

•ana st02?n (itae) is^pcss^d yl,@i<2® of mim m<^

slqt^Elemt^j % iUrit:©r0eoi>]piii9# iJorgaao !
!•

(1986) aj^porfeed that the ^ieia of mtmceopp&a moim was-

30 .s?er S.o^ef' ^m tha ^csi©' <5ae^.|: I

• end autri^nt mntmta #t silage 'lierQ i,

cqtrspaffod witti' ••osr -igi-t^hfswt. m'^siQm iby .Suran- sm^ liasssr €i'9as)v

Moneys- ths?. taisgtetijr© to thois©

-of Kiisi^' protm- aklciiieij mt -mmlmt cofit^iats higher- in.

®ai3ctttir®^» la cdK!i>©-|i ■♦ m^m immtsmppSmg siti«2y#

il9S0) cQii^u^d ijiiat 4»feej?€ar€^pin-9 i^®t^ coul^

increasaa- pirotosin ^ieia ^crea«ing tbe- ^rymatter i

rieM* •8h©pi ^as iiit«rcro|f®a. iiith :ail|a%* ;

mmXy matting dultlvij?© oi o^^psa 'had le-j^t !

eifiscfe m sdllet ^leias. 1989)♦

©J50V© je^inriow sh^ses that o^jserallf tli^iir® 4gt- a

i&mmmW0 SMXvimim of legutae m -taaii '̂ grown in mspm

-(giation in .<eas@gi;t •«nf®'voiiifabl# .effe^ife© ©re?

aleo nofei^^d,
I
I

2»i*z* effect <>§ m^m- m i'

Sffisct esJtswfch g£^:^th -0ieX'3t^t0ff&

A#83oia aua mymi ClW) msi^^d m mppmB&ion I

ef •iQQwi^a :m3dm: stjais vme ^mm fe^geist^sf*
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m dspjTftdsion iri^ ttm growth of lagtanes' 4u0 to maise w&s ;

n0t«ci isna mfmi

I

sai«i (1974 ) mtahd thmfe in a •jsnd itJ^-iaguraQ ^

laiscture* of 'fe'as' wsmliy depares^ad' mor# thm

non-l^guKes. miasl <X!r?4) tie>t4o^a- thst ^n maiacj vm

-iiitarore^pea with e^wpee# the former was foisnd to b© trsore •

eonpetitiv© filiHa felie latter ijpto tte tlJi!© of t^sseZlirjg, ;

fls®ir«:^ter cow|5©# ms tmm ^an maia®*

C197S) £ouM- that raaiKe cisrop ^yi«3 b© usQdl i
r

tq jiitar coBpetit^t.'we: balance in favouj: i#9iia0£j

war© ^own m .inej^as® In grdwtm: laid

•cai^ueact^© o£ plm^ in &^taais# + leg®® int^yc^c^ppiit^ '

gystt«i5 wsa c>bd»irve€ lay Gl^and (1977) »

Sin#i- ©13^ K©lw$ni <3:978) reported that tha compati«t-

tiv» wat« th@ lii^^st thm 9m^. ©f mis® m^

.3.€i,gume» 'w^r« ..misss^- together «i)ia goim. in ti^- row. Ttm.

res-uits ©f ®i50fcb9i? ^x^er^iment m study th® comp^titi'uo

aSsillty &m growtli Isssbit of and maigQ !

ill intes*cs^©jjping "hmd aJiowi t^at 'tl^ mmt. eon^titive ii^an !

Vari«ti0s. yiel^ tii©: aq#t irit©r^oj>i3©a with \

mt varieties mt Boces^ariiy tlie hi^sest yiel#.

iiig iis -sole cuitur© CEavis Garcia# 31983).
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nuriber per plant» aesd an<2 s^ed dry ^<je4ght» Ofori

and St@r-.n (1986) also r©port«itl tliat yields o£ co^"5s5e t'iKJre

siv-nific&ritly reay«ed intercropping* Cmpasrea to sole

Cfope, intercsfoppinge, on an &vor#^.# #0diM5ed cowpea ©oeci

yields l>y sJsout 4S psj? ce^t.

Intercropping co'^i>ea t^ith jnillat reSucoG

cowpea yields slgnt^lcantXy# but feho degree o£ rGduction

varied rnnoncj cnilt:4var©* Barly niatiiring erect cultivar©

ejdiibxtea greater ylaia roauction than tne Inaetentiinsto

spreading t^pee Cstare# 19B9),

Frcjets tha review it i$ seen tliat inter-

eroppiBQ cjei^slly raduces yield o£ legones in th^s

i©giim© + meiae intercropping system*

2*2. Sff«2ct o£ spatisl ^rangsff^nt plant pc^^'jXetioji ©n
legf®ia intaroroppiftg

willsy anci oeiru. (19?2) found tfiat mixti^res of

fadaer crops require a Mgher pcspyXation pressure to .^jroduce

^eir mexiKsvan yield#

sowing eropS' in the normffilly imi^osra

row distance affiorci little .or no c^portuinitY Sis:

acK50£reti0dating a c®^ani©n crc5p, Qn other h^aid. jnoditi-

satien of a planting pattom of th©- base erap i^uld sek© '
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intercropping r*<ore faasibXe' and oftssR itK)ro romwuo.'cativ.a.

Keeping the plant .populati'^n per urdt. m'aa o£ the bam

erop constant, no aavietio:n In its yl&M coul=a ho natecl

tiy aXtot&ng tha orientation of rows CD© et 197©}»

tlie ©SiixairirAents cx>ndycte4 i,t5 ll.B, arasil,

lilma md liOpes (1919) coneiuasa the host- spaticd

arrangsmaitt for meisse-bean Iritercropping was ls.3» ccxnprl«

siJifj 12,500 plant®/ha &£ maige atiS 150,000 plafitts/lia oz

• feans, . Tariah and: Wahua (1985) eonaucted m <^^3T.iitv3nt to

Btu0.y the effects- o£ eanponsKt psptslafcions oti yioMo. ana

land equivalent ratios of iiitercrop|:ea maise aoci cowpoa,

Thay abs^rvQcl that, raaiso yields in pure and mixo-a Btaiids

increased as th© rasiso pcr^^ulation increasea. 1!hQ

yields ai©o increasGd appifo>2ltnat,i3ly tn a linear mannor es

tlV4 <sow;paa population increased in pur^j ana ni^d atando,,

but tho mtQ o£ inereasa vies miseh lass in. ttie -Skj

©uagtastaa :CptiK\urii componant ^pulatisanis worq 20»OOO plants

."ha"^ £or iiiaise &m 33^003 plants for cov;5:3a. Tijan
and Hieodor© (1985) ©bseruea tliat B£^ oo'<^a Qultlvotv.

had &n apparently linear s^d yield mBpomG to darislt^.^

40#000 and- 2SQ,000 plents/ha same others

al-'soi«ied no slgndficsnt r<2sp-ei3@e to density.

M€ii26 e?ad eoybGan gro'Wi ±xi separata rows o£ a pair

of x'ows 20 cm apar-t intej?sp®ce of W cm be.tt>s3en
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the t'vio palir;s g£ rom gavo; froso fod«3ar (Uriiar'^

,a.9SS)., Gheng an^ Sliibles' <1985 b) areportecl that

was no savaiitaga tn uai.ng a £ui3. population

aansity «lien ife Intercropped witli rnaisQ» as the uieise

population dan^ife^ ^naraily irni^osed a limit on cotAf^ao

ececS praduetivit^e stoop C19S6) regortea tliat wan a

eoH^a popylation og 5000 plants ha"*^ could slgiiifi-cently
.reducQ, ©#rghiio> an^ -rnaiaQ on ®o4stijre-«3treB0e<S. soil©,

A .field to tlie foa^sr produc«»

tiosi pofe©?^ti©l of ©aise m affected a.i€f©renfe bi0t(5c-»

tisraii ar^angamGnt .and populgition density of ,raai®<s«4nungbGafi

.as an intercrop (j^ur H^zzaqm ma mp&^iOs ltS7) indi-

c&toe considerabl© potQnti.a.l of producing siaisQ SocMcsr

without $£-fQGting ita mi^moX economic 3?il©ia» lEncreasitig

inaiao population frm 100,000 to aoOgOCXJA^s gradually

•roducii^S .it. a m^rnl po.pulatioa of SO.«®G plantcj/ha.

Inereasea total m«sisQ f€x3dar yield itr'm l.,76-8*.29 tons/h©

m dir^'si.atter basis*

Ki^ar ^ al.* (198?) .reported tbst in msise 4- cowpea

int^cropping, single row Inteirdrop g@VB frsore yield and.

.financial advantage ovar doia&io rotsr ajreten. t'siheri maise

%?as g^om alone^ or iiitercroppea v?ith otio or piaired rowa

of cowpeag n^t inmms was rrsief.i!r('̂ -sfhsn grom with or^e rm#
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M' ecsvjpea 19S7?» C1987) also reg©rt®3

tliat populatism tim tofeei £o^m: yield'

o£ mlactiires-* mut^ »£ielGan maim wifeh at
I

hic^ popailatim recDr-dei mm w®^ti icjdd^r yisM wteresa®:

dowpea ^)5i5C0!a at Ifew j^pulation s:BCor^^ more t©tel crads-i

pretaiti fieM*

Ofori aaS. st#s^» ClsSt a) t®port'̂ 4 U^et la a maize'•4^
c©wpea miictusr# l.sKJreaaing th@- density of eifcher erop resul--

tad An -ii^sreases' in total yield*,, (1988) obseriM
-jlr tocTe£j5e4 . I

that .£(D<i^ prp^«cfcl©n# £aa^r ^pality* s^il fertility md
A

rjet ii^KKJine^ ©f. ^ £m&^- tosuetS cmpping s^sitm Involving

rewd' of .in tfm intm^Bp^m M jrow plan-.

ted (.30 3« 30/^0 cm) gyioes woulia 'm'tim iiaeei.#

t©tal nAtro^^n- yield oi mefiocr^ped md intercra^pea

piifiiits -aependea m ^row &pmGJtng ifftd ere^itsg &yMm imsml

anca Ha^osM#. ,19S8> the lowest {Ssnslty proaaoid the h4^,Qst

total nitro^n £or intercroppesi madme, •• wtmrmm plant

®ity had sio eiiect oa totiil aitr^-Qen ,ift inti^eropp©.^: .co^s*

••©(^ngo C1S88) »©po»t0fS tJiat shaaiftg -^y maisso rsdticjea

yielaa, oi .intairerpis espeeially at tnai^e

dm^ity*

B^inivm .ana- tdn^m U988)- obsarvea that fodder

&0m m sol© crop ^t 4S m ^aicing proceed mom ;
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£©eia©r yields» mnt «1» <|S»8§) mposto^

that nsaiae ^ e©t»^©a.. tn 2t% ratio pipodism^ mm ^mn

dr^^tter' an.d crtide protein* '
1:

• I

From th® .aSsove it 4s ele^ that the yield of eltter
I

crops in th®' mixt^ la- a fufsetion of its mmity* ThB

plant arr«mg^Rt, also has igcma preeiso efS^ts on t!io

total cr«3®|5if5g ^s^tesn,

2,3# Bttmt oi n^fctianta OH: + motim ixitm^s^pping i

Baiencea application of fertiiAgOir ©lentent® is
j

©65©ntiai for ^ttiHg yieiae, tn m intej^eroppiag

syatej!5 Involving two diilerent c^ops liit® Isgurass -m^^-
1

gs:aQms-0 ttm mtriant msjply involve^' ^raster dyn^

miGS»

2»3.l# HitJFO^n

affaot m -garowtli ma tS^araotsrs !'

©Iio^^a that gram on tm

gravely ®oii respftn^d to nitro^^ appliesation upto

M kg/ha ••wtsaii it. .laiscaS. witli- eowx^sa.

Chatti^j^e 11978) ««cK)«Ksar»3©-<l tl^ u®e of Iqw

l@v@l ©f nitiroge^noiiB fejftiiiger ift. mi3€®a asopping to favowr

the growth o£ legiisnea# Tt^' root growth of nmisse wa® higlily

aseociatQS ttfith ni:tr©€^tt s^pliostldn an^. this was' eas©ntial
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in orte t© -countsraict tb® affect of Ifsgims"

m rosst ^ n^m Caan^wsr «na i<alr^# 1978).,

of o» ^arjt- hai^lit of'

missai »t. a3.i pfcages ^o-wth was .s'esjorted Ssy^ Wncy Kavier

(19861# m 209 fsg/hs i?@tsori:l©6 maBNEimmi histito^

ot tmV99m

1

2*3.tt#2» Effect 0fi yi^i<3 -^^atter prwltiictiori

fro® m» triai,® €>mmamd

in tm mmorn foi'dfejr isei^© con«3l«aad that tii^e vf«s

IK> ffespoiMs© m mms^n -^pltoticm m the. fm&r of h&im\

memm ae«4Rf.^l# tisajro lempome to nit^o^n

appii^atiisfi isft. t3^-- yssT' of nsb&m aver^iga ffaitifali# lla

aiI«K> sug^&tetl that opt^um was at IQG^IS©- i?© |'

I

Iti® feeta fn^ia©' hdth mi

mm(3 ^an. m varyifsg aitaro^n %.0v&lB mm studied •

.«aa. Fay®«i CIS-?©) m^- that .fnais!©.

\m» tmt ascifeasad lay inter^airopping#
i

ii

Siii#i end caiand (1980) a Icjaat and ^

^jiei^t^ist ineseisss© 4Ji ,#t©vi®£* yii&ids of mikisse'

in nitrogeis 1^1 120 AppUcstioij. of 20 kg ^

#5 .basai «3Li^g' witit 10 Ss# ^/Na. m Soltm &pmj at,

m4.<%K3d flil ^tage ^ive Mghor ^aJ^n fimie& iti cowpea
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and uptake increased significantIf % 'the app-liceti^ ofi
•j

M except et .-^arly ©tagess' of growth (Ct^and#' 19111* Kora^ianel-al

(1977) c^servea that about 30 ka. ^Vha maid 1^, reSucjefi ;,.

frorn fertiliser requiremnt <$S % growiaa ' '

black^raasi greengrm or cowpea a® ijitercrop* ;

i\ggarwi ^,^.•••(1978) repcsrted tJiat tha total ^3 ;

uptake© was aignifieantly reiatea.to tha ai^va ^raun^l blo»-

mass pr(Muction. f^litrog^sn uptalce in liorbage wgis, groat«^r

thsn applied N ft^rtiHgar with the e^aption of th©' liic^st.

rataa oi n appXi^d without phoaphortjs <!5uttaX, 1980) •

!•

• Gfori and stern CX9S$) s^portm^ that th® M.uptaJce'

in maise .®ftd cowps® v/as rsdue^d. hy intorcroppiis^ cowpoa |

an<3 m»is©# but th®' plant i? isoucentrstion wais not a£feet©d*

2n two ^ar fcriel^ vith msiee intercirepped with goeengrani*

beat utilisation qM n vjasj a^4,ev<@d it wa© applied 1

Isroadcast and it^r|50jrjSt©a applied in bmds mar -

maizQ ^roife's^ i

2.3ol«4* S££ect -on quality '

Sha&ban lateS) intSiciitQa that 200 Ug nitrogen '

Ancr©ases3 crude pr©taiti, corit©nt tejiT SQ p©r mm mia ^udm '

i^rotein yield bf 6S-7S par eant. Similar- tt^m of

in t'«e oruci© protein content ts?it}i inereas© in -nitrogen

lewtia TmB «iso r#part©a Shar®© m4. Mudfsl CI963)|
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Kalinitta,. atia mrnrnmrn t (197X1q$U

<1972); Sharma and S4n#s <1973) an4,R«ij®^pal ^ U&74)

in mains©- fodder*, ,

.'Visaed fsmmmit <1970) mgrn^t^d that to '^ua©:

prof;®in' amtrnf -of cmm^ to- not .al^csct©^ by n lmel& [

that ef isaiz© ifiee^»se4 M Is^tb-.monoqsop |

crogi .systans, ni^y also found that tJ^' crudo proton csarw
i'

tent o£ tSie, ^toirdj^p systa® vas laucti hi^i^ than that of

the biMjs© mm&tpp at Ml -H .levels, Sut •P.eadly ©fe (ifss)

mport&a that ineraasing f^rtiliaer n had no ^neficlsi I

&&£mt. qn- "inais© fodaer* ^ming ni«is9 with i^^ymes reayitea-

-in ©ariy watiarity antS parot©in'ceaat©nt. CG«ngw^'

end ^UEilira* '.l9Ba) « '

I

2.3«2» PllP9pli©j^s

2«3j»S»l*- ©n growth «n«a..-gi?5v;th -c^haarecters, '

tti© growth ©f maise in a- m©i«s, #• i-agym© Mixture

•ta:«at«a with singi® awpejrphosj^at© «ss the- ®«B3Qt as that q£

nolwoppad mise: •given sin#© euporp^osphate pitas -SO Ug •

IV^ia m& Fayesii, l,f70).#,

1

€«rg a|,, Ci^tO) «#«nd m. imm&mm. in thQ nieabei?;

#f i@avei® in <S!5»si^a inere©^© in phcsaipaioru© appiicetlpn*

PeogpsEiijivo 4aGjraets@ .in loa£ indtec of cow|!ea was
I

i?9p0rt«»d: ^ B^^LScmmm (1991 > and hi&^cy ^orga (Itai) i
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^ i ^

whils vSasthakismari (1981) rec?orc3a<3 ifscar^ase In plaint

•113.1 gilt witli P appllcatioiii*.

2»3»2ii2« Sffoct on yiold and dr^atfesr pro^actiGn

A significant increase in tha dr^fmatter yieia of

melse J3y p>ho®pSjoriis applioafci^ was rapor^d by B^andari

afjsS Vimtni (19725. Avera^^- tarymattar yield of cowpaa. was

i^cj-aaissd rreffi 772 to 964 kg/ha b]f' aa increase in apx^liecS,

phosphorus from Q*.20 k^a CForode, |9?3).

In 0orghm var MP aiairi^ ti® ma^cJaytn. yield at Qi'oen.

foddas: was I #98 of N 4.33 q/kg oS P appllad at '

tl>Q moBt profifcabi© levels 85.91 kg i<Vria and 24,-09 Itg

P/ln& rQSp&ctlv^lY fDatts sn^ Pralsasn* 1974)*

TripatM ^ £l« (1984) r©|jcxrtea that application
< I

o£ 60 ooic^a ^own in stows o£ 2S and 7S an

ap^t for foddor' auci ©^ed prp33u<2t.ion iraspactively -gfi.ve

tho higheGt vielcls^ tihoherj? C1986) raported tbe Mgl-f.er

seari fjrain yield ot tiowpQo. froir. app3.ying 60 hg pgO^/ha.
Kiiich was cn par mth 30 K%i

2.3,:2»3. SffQct on nutx"ioat, essntonfe and i^taJso

Maloth and -Prasad (IBie) reported that application

#£ aup^cphosphate' ©t 50 kg p^o^/h& eteiost doublQa t2ia

lip-t.^irse of ip by fJuttal (1980) foiind '^igt phosplio^us
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ijiipt©3te C6:*3 tc> ,lcg ^/he) was l^ss,t!iaa applied phoa*

phofwa (20 kg/ha) in a miKtiir® ©£ forfim® grass and alfaifle* ,

In a msiae -f iegum© mixture upto 40 ms^ the iG^itnes#

fm fertilizer i©veis ar*?5 tlt©iy interaction Had:
i,

cant ef£«ts on pliosphorus yptslie % raai^e "Cmjee^

1'

aft esxpsiT'imsnt; t© p^grSorsKarjccs of |

maiaa an^ h^0.n& ii) se^arat® £?r ^ssoeiated cropping syst^?^

un^r t!i© ifjf3L«s-ne?s- o£' phospliet^s £©rtiligati©ii, Bgirrato !

end ^rim. iX^B6) foimeS' thefe application o0 300 l;c| S^^Cvylia

gav© th@ sai^ Values of tissue P 'contmta fear both spoeies

in both .crcjpping ^st^© Insaieating tliiat a sijigl© applica*

ticsn. wouid sMfic®. for

2»3#2*4#- BMmt on ^pality

&rotein content ©£ inc^ase^ due to f

fertiliKsUorj (ocnmtl .and o^nuga, 1910)m^ oi.il et

fftitton ClS'̂ O) ^at pliosphorus applicatiiEari

aeereae®^ tha. niferogcsni atid f^ptesh -Gmtmnt &£ Imt •'
1

•dia not affect the ca,lei«ro fisont^t f?i«a iisq^eaa^a

con^m% q£ .s^^t ^p®aiQ5. - •
I

I

Chaii^iii (i9©0) that P ^<Mitiofi incarecsse^

th® cr««aia pr€3t®itt of grassos «nd legumes, but I

e3@c«2s®@4 th@ fibr<a cont^i^ in $rass*i*legim®
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2»3*3» Fot«s®i\jra. • 1

2«3»3«1« affect m ^dwth ®na growth s^as?actor®

ceaitl# md. mMm» (I960) repoj?ted- t?i»t «j^li«efet4Qn

of 0*4 to O^Q Kg i€ va0 if©<|tiiired- for m&sj kilogram Mtr^

®en to maifittin terlsa^ pirsjiusgtissn <s«tlsfacfcQifiiy» In s/

tJ«?«© ysaer £|»eid tiri^ «itli ©ronwan <i974) ,

obaerwed- th«t % fertilizers' haa iittla effect on

John ,2^port®d that in a grass legifflie miscture# tha-

.gr«®0. favoured «i©naitl©n of M#i P ana low' K

low P mm M#ii K gava tha l^gun® a qoft^titlv^ .a?3v®fttaQ©f'

vagat^tiwi Qr(!3«tii •©£ ijwitch gsmB was fmroured

by U f©^ili2ati«n but tKit ^ i? 1979)♦ .^nnaEnma |

oaojf^ II9S0) ij-btsinea m ..increajse 4a l^ai^it aM nuraiser '

of lo®v®s ©f blad«p^<MO idtSu the »ppll;€!e.tiof5 oi potasaiupB j.

•feiftili^r upto 3# Itg/ha.

2«.3*3#2» Effect on «jaa ar^ettur procStictl-on

Itie yi^ia &§ foaaeir laeAgQ was iiicra^ed ^^Ith' '

inofaaslng l^visls ©f eseSiangeable K in tha soil (Hangal '•
I

md |97Si, •

I

hppllmMion of pQtmmim -iertiliaser proaucessa ijett^r
I

0£faet than It fo^s^rly due 'm Increasadus© of iiitro$©n

and pho&pl^m In £Qa(^r oeops Cchafi^ ana £>ianf* 19Sl). '•
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, . Pat^l §t Cl:9'655 ^?epoarted that Riaise hybrM

Gangassf©4 gave tlms highest yields with 120 kg K^o and

inrlgstion at 25 per cent feplation of available soil mcjis«

•ture*

2*3,3,3# Sffoet o« nutxient, content omd wptoke

l^udd <1976) fourisJ that yihBn grasees received K

fertilization thay a low Ca. and -P conteBt in tlie

o&rXy sta^s. Tha us© of large «|uant.it4ea of .R fertil.isor

reduced .tlis Ca anS Ug contmfeB ©£ hay ex'opi,

increasing amount of fertilizer causes tb3m to rise,

h level of K si'^nificaHtlv' raised the K # (Ga + •:g)

ratio Smm 2,9^3*6 19T'0)#

In a maicie 4- legmn© misctur.© it wes Beeri t!iat tha

le^umaa, the lertlliser lerola ana their ifiter-QCtion had

si^ifieajit ^ffQcfe on the i^ta3-te o£ K by ffiai2^3 ^t 20 and

40 DAS {Harey Qeoirge, 19B1)«

Singh end <Siosh dSO'4) reported that uptime of K

was siiifiiimsm £'©r li^t terxmm soils having coi^^aratively
polrnS^tLiio qI' clc"P-ftrfn/r Lii'f'i

lower amount of available K* &e^ei -0§ a^Me^ -Iv yieidea

significantly Iii^^ tha.n contra! in ease o£ rnaise ana

total potaesimi uptake by maise was also aignificsantly

i.ncreasecl amr controls F©.tassi«m.' upt^^o cot^.a pro-gra-

QBlvoXy inore^ed with applied iwtassium.
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2*3#3#4. Slf£€ic:t on quality

• - Stawerfe end Re^sS (1969) £oun<l that application of I

pofeassinim to |:^as decreased the Ca asi<3 Hg contassts Xti the •

fora^, GlXl,gt^. (1971) mpott^a that K tended to •

4ecr©as0'tlie crude protein contaiit o£ mis© mM. Qorq}%rm i

Mfe irv2r@ai^©d tha carud© protein content of cot^as. :

us© o£ 3targ@ <^tmtlti©st o£ K S^rtilizerfS' raduc^Qd

the M'g content of tJie hay crop ma K ^mtmt haa- a greater

©£f^t .cm K t (€a- Kg) jfatio tlsan other' niitrisnt con

tent 107P)*,

2»3*4* ©ssRibima eifaet mB nitro^gan,, ..jtiosphorus atid •pota-' f
S'Sium on growth# • <|weiit;^ «nd uptake of

mxtrtmtB ''

In field tiriala witln. •-fo«l<^sr mM&i Glogmr (If69) '

found that the ^onmnts of M. P- aia4 K decrmmd froa the ^

early staga& o$ ^©wth to the millc steg©, the #0eraats5j in'

isaing the ss!iAll®®t» tte eonteist asid. uptak© &§ timm

tlir©©. nutrierits at M#s©r- oS f©rtil4»^rs^, I

I

Fodder sfielcl ot m&izB me .©ignMicautlj? isicireasa^ ;

by appliGatisrs of N, P m& i«.» tnore eo when. tJ and P
!

applied ss- three splits (Kuzmtaov-, %§70), oi

Mrtili.z&m increosetS fo#3er yi©X€ end cruel© protein '

ecs^tent maia© md soybean (Girsffico an«l liiv©ri©liiii»'
i:

1974).
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. .. I3©shmu1-:h <1914) tmna tfeat WK tetilisers'

«nd, '^4 Ijicxr^assa fche protein yiaia of

ViS¥?anatb il^lS) mo%^ that 200 kg H + 80 kg + 40 Teg

KgO/h*-markedly 'tlie growth .©£ slioot# an^ i?oot$ig

dr:^tt«ar pr©auctlon ana y^teJce of 5J» p, K:, C© and Hg In;
i'

foi^r -maise,

Kalra and iSholshajr (1979) observed tliat in a sorghyrn 4-

legume adactiHre •aw^lXamim ©£ -120 Hg ^l/ha incraased total

for@ga producMoa, crua© pr0tei.i5 Mmml matter :eon- |

tent,. -Potasli' appXieation not affect ttie groen fodder

yieXa* Sn a. triel^ (1982) tl^' nuDtimwn

•profit fr<^ sor^ti£ri-.v©lvet ^an caabtnatiGn »t fertiiieer

lavel iGO.t6Oe40«

Accum.i4ati0n of N» P» k arj^ Ca. we© ^termined for

intsrcrpppesS and eowpaas tTQat^d with different i
I

fertilizer cot^aination l^ohm, 1983)* Both, can-* ':

pet©i5 for tlias© four el^nts. with covjpeas sufgerin^ :

r«l«tlveiy more then laalae* iJj©' highest fodder yieia of |

the laals-swlegume mature vm obtained iiiJi»n a fertiliiser ;

dose 'Of a:6Oi00«8O Ug H# Pg^ Kgp/ha vfaa^ givan ®nai- I
thi«- aos© waa c>n'p®r' ^th the 14§i70s7# Jcg l©v©ls -

(M©rcy m& Mohat^a Kuujii# 19835»

It wa© foun^' that t!is maiseKioi^os misiture gsw

the hi^^et •c^nO© protein yteia at 120i60s60 k§
4^1 ^
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vlxiia in •toesn .Mxttare t^li® i'

cruds pmt&±n mmimm %$OsBQtBO feg t^Og, I
i'

•and K^o/h^ iBme^ Goorg®' &m Ktmju* t034)• [
i

i^4p.atih,i 1198?3 ^ n@ix©«f|; '
mu, ratio fcMr- &epm m^h m ranise#' Borghm, bejra''Otc»

itm^) 3e^pom«s iomm yieias ©f :

mortem -i^re M#iast high, md m^m tetiiiaer ievoli
(iS0«9Q»6Q- gmd 100»€S'^0) t !

11

m las .^ii.t. of ttm irecseipensS-ea ' '
t'
ii

im%m.mi mm ki#i©r M^ias &§ .
\>

&0fefe 't^e eifops in. ^ maig® 4- systs®,^

(Cliafesr m^ V^i«teki3»iar#, J98a>» Kaw^ot© e^. Cl9SS|

i.n ®. 0©rfiium«*ac>yb©&r5. la-iseture# thm i

o£ nutrients |M, f# iS,, Ca.,ansa Mg) of ®orgh«m tended to iael

Mfter' thaa feh©^. in puro s©rghis»« :'

!'

wjcmk m #ppt&4is#l 0S til© rnmikm stated it!

ie mon tliat yi@:JLd» qmMt'^ m^ y^taSce mwimts

in. Ciro|3,s ®fi<i ^ai» crqi^s m® ist^^amA hj a ceofeinsd
ii

-application of tim m@-jor

I'

2»4« 0eB#fici«l. ©f <mvs^^ 4 »sisE® irite^eiroppiiig
©ft fioil f@rti2.it^ ;

isfiimeg iiava hmi^ .a, pt^in^rit in

mop mimmm fm mmit- mM in tit© tm$M up ^ .^oii i'
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•fertility, Fe»c (3^960) sfcat^a that €smfp '̂̂ Co*al<^ 'Iso; gro^ari

^in cjafs^arativefly poor aoil© and •could improva the, soil |

structure aa well as nitrogen st^ti^»

Chand (1977) foyind no- significant ?2i££erenGe in

total. Min. ttior soil after tte Umevmt of a meia© legiite

mi5£tur© ^niong tl^ tr^at^Qnts iijvsslvifig different laguinQs;

and H levels, 2nqr©ase in th© total and available nitror
1

•gen content of tbcj soil dim to ifitercropping of sorglsuni |

with legams' ms reported &y liorachan ^ CI977)*

sing^. end Guleria (1^79) reported that Boy^m

, could eoiimt n.^ intererc^' iwith mai^e- to mirjimis© tlie

ecoRcmic los«s@^t P^t of the NJixed by the le^isrie mi^i
r

hav@ been mad© evallaSsl®. the naarby meiae carop (Chaiihan
r

0un.g§rwal» 1980) t Shetia U9S.Q)- c^s^^jrvad m :
I

efficient soil ir^istur® consservation by including legt*nes

in a mixture,
I

Gangwar (1980) reported that by growing mais© -f
I

v«riQti©s in ^apoiation* the productivity c^uld ;

be incr@?ised Gonoia^ratoly without » propssrtimats iRGrea^jSi

in tha use o£ nitrogenofus fertilisers, rnic raicfit m dw©
I

to tl^ ii^ibition of || fixation Isy the application of

higher levels o£ But Sin^ CI9S0) ©bsorved that incld-

sion of Isgianss lik& coijpea^, guar* .urdi muna etc* in ^
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<^op impmma tm JKS'il fiesrtility tawou^ ^l^flscafciorj.

jDiiaxsveimjnt iifs th© soil ^ysical statue* :mor0 partieu3las;ly

in the mil 9tr«efeua?Q mo notl<5ota dm to the. iixslusion of

lagisaes (Biswas* |982)«

mm&m ^ £l, (1986) gtMiad tha ©ffaet of interi-'!

tmpwing oat® «n<3 .a m the di^txibution of n in '

Scara^e at different stag©© of ^owth.. th© oat/lupin mlxr

tur© lied, the l3i^g)St H conc^ntr^ticsn: procluosa a hi^^ir

yieii^Ainit area, tJiafi tli® oat/p©a mitsturo. or my single i'

crop*

P0tr& ^ (19863 ol^^rvoa that ,int@r€S2ropp©a

legumei® fix ^ignifieently M^her momt of M eua ©mipatrea''

isith to sol® if IntBtaeopped c^eal^-

iQguEne received ©to© doe© of fertiliser as tte sola

cer«®i crop.

Yield© q£- abov©' gromd biosioss and total .jfiitrogan-:

weuffs d@t©jrMne6, in •suamssr gtowi maiae end crawpea as iKsle '

•crops or intercrop®,5, t?itih or viithout ©uppls»0eRfe«ry

feirtiiiS5.er (ofori gt Hi## 1987)* e^par^la fixation-by !,

sol@ co%^a wa® hi#^r, but thi© -adv^tag© wa©

by gsrsater laid us@'efficsiency ttm tnt&ie€^op& theis by '

cropBf '•



J.

hn increased J-l-flKBtion by co^^psa -when ^aro-wii in

alternate rows with pe.eri rftillat w§s reiported. by Ds^or-a

Gfc (19985» Transfer of fiKsS I? to peerl millet was

about 5,3 per eent. r^atil and Mehanare Pal (1988) obsen^od

that intsrcropplfjg mth legumes clustoirsxjan improved

the bulk density of soli over sole cropping of pearl ralllet^
loWyc^rtjppeil ^irl

eoX'Spe^k was ffiore Qf-foctive esid ©rtiancQa wat«3r -Sfcablo aggrm^

gates of Biz^ great©!'- than 0«25 iti ts^ 15 d-dspth by

34,5 per cent ^nd xa4se<2 orgeiaic cjarbon erjd nitrate nitro

gen ccssterst over that iji e,#le paerl sdXlat crqe.
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a# mfmzkm .hm .Msmom

It •«*© oirri^d out to4ng. the '

suffitter ae*sori ©f |983**89 to aaeesa the £«^iMiity of :

raiding maiae «@ an intercrop witih grain cscmp^^.- Ifi:
1

siKH^r irie© faiictos .arsa- to ©iit a ai^ltabi© ccisioidriati!;^

of fertiiigersi tm cox|jea ^ fo<3c$er maisi© intoofcropplag

eyat^m. Tha Riat®#ial9 tis^d ana i?sathods aclo^tQa

^tiiiled htlmi

3.1* «atariala

3ml^%* i<©cati€m ,i

fSi© escperle^nt waa «®E?^ycjfead in th® .ri« fallows M
I
I

thm Inatjcvustional. farm- attisched to ttsa eollehga- of Agi^icui-

tojre, Vallay^, farm la located at 18' l,i latitude

afid 57*. S ioagltu^ks at an altitu^ ©f Z9 m abov® j4Sl*».

.3.«l.!»<Sti Boll

fh© soil of feba esqp^rJUas.rit^l mm qaw- imdear tba •'

t«2actural elaaa of mm&y cla^ loata# lUci data on th@ iniscihii*

nical ana cgiaoilcal .aEial:^®!® •©£ tfs© a^il ara givea ••belowi '

!•

soli QhQr.MGt^i.Bti.c& o'£ fhe assparlRisntal e^aa

3.1*2.1. fisHtianlcai cempoaltlon 0i> ifstematlonal p.ip&tt&
(Pip&t0 1950)

II

Cdair^ san^ •- 4&t0
il

Wim ®and -»> 10*4

' Bllt «. 6,e [
Gl^ #. 33,.© :I



jipu«•oift.wwiapmtarwepans-

PWQ3100QST«®TSoxmo^^iSwmm.

poT-3#'̂suY^aoaomi%&ut-s^p«uo|t^Tp«©o-

I,

'6861*£-m^01E£^WPSWA1?ti»$86X-S-t)T«©pe:|W»

i®oAJE«t{9&Mmopm13P0vwim-pim

!;mtJ»®fifiaj^m'smM&mu'6t»*@S6TWOumwm

•i;•mi%Strr^«»#im^%

WO»«0§
il

♦^^i:Sii2©Afa0

su<3T^«pu#®aiK3©^§oa5»5jt>«<St»awQttm%

•Ip9%doJ£»©^X*uo}8tassnofA^M5ttfjmp.Apg^jo<3p53

I;nxmi.w,ss©"i»Af-^tr^^«mmse«*is,.
I'

)<^aa1^5Uf«n
'i0^%%^3i»%:»A.it^fj't)@*S*-Md

!,iimt
"pbt|t»©Bii0^^0£>*S^XZl-*trnffiseliodatq^tf^AV

J

U96X

♦u^gtspwf'■•-p«3q:i©ul--Ef*AwJ||)e*8•"efyfOH€iSdq€

(met
pua-*•pot|it©ia

i:-0^^w«it3»u!.3^9*S9.c''uo^cyntas»t«r6TT»A¥

CC
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FIG. 1 . WEATHER CONDITIONS DURING THE CROP SEASON 26^ FEBRUARY
TO JUNE,1989.
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Vt S^F, ^5^3 S,F,

V3 ^3^3 5lf^3

V2 ^2^3 S3F2

TREATMENTS

MAIN PLOT

S(-COWPEA AT 25Xl5Cm SPACING

S2- MAIZE AT3 0Xi5Cm SPACINO.
£a~COWPEA AND MAIZE IN

alternate rows.

S4-PA) re:D ROW OF-COW PEA t"
OtslE: ROW OF MAIZE .

•5.5' TRIPLE ROW or COW PEA +
ONE ROW OF MAIZE.

SUB PLOT

F<- 100%0FTHE RECOMMENDED
DOSES OF COW PEA AND MAIZE
BASED ON THE AREA
OCCUPIED By HACK CROP.

75%

50%

1(

If

n

w

11

11

Fie.2. LAY OUT -SPLIT PLOT DESIGW
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snd mm iomd to Qlva m t© 100 cmt ©ermination,

3.1.0* FartilAsers

FartilizGr® -imsiysin^ to the foilo^fing nutriant

contsnts vsare us©j3.

Uraa

Super phoaphat<3

Muriate' of potash

3 • 2>« MQtr50<^

3.2*1. De@i^ and Ij^iyout

ifie mp&vimnt was laid out »s a split-plot <Sasion

with four repii^atiojis^ Hicj. layout fslan of tlia Cb^^riinont.

is given in Fig, 2»

3.2*2* "ife&tmQnts

Ti^ tr&&ttmnts consisted of typas of cg-op

arraii§em«Rts ^n.<l thrae fertilizer iovels^ ilhe crop arrar.ge-

f!i©inits were .allotted to tb® main plots m<^ tlia fcsrfciliger

Isvelsj. to tlie aus::^'>ipts»

3-»2#2#l.. Bain plot treatments

Crop arr^^geo^arstB C-S'lg.. 3-5

!♦ Co%ij:i€ja et 25 x 15 cSa spa;cing (S^)

2- MaijEQ. at 30 sc 15 Gti spming Cs^}

I 46 por cent N

i 16 j5air- c<snt

I 60 p©r cent K^Q
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4- • 5 m

CO W PEA
O O o c> o

O O cc O O

o O o O O
MAIZE

Ca)S,-COWPEA AT 25j^15 CW SPACING

(b)S2- MAIZE AT 30>« 15 Cm SPAONG
(OS^-COWPEA AT 30*.15 Cffl SPACIMG +

ONE ROW OF MAIZE IN BETWEEN

(CDSv- PAIRED ROW OF COWPEA AT/1.5/15X.15 CW
3PAClNe+0NE ROW OF MAIZE IN BETWEEN

(6)5^- TRIPLE ROW OF COWPEA AT 30/15X15 Cm
SPACING + ONE row of maize \N 5ETWEEM

FIG. 3. PLAN OF CROP ARRANGEMENTS.
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3» Cowisea «n«3 Jtelta in. ialterftete torn 'wltls »ovs :

«"t 30 3t IS cm «|>»cing -laaisse row® at 30 sc |5 cm ';
•peeing (S^)

.0 '1

4 m Paired row of Cowpaa -f i of Hatim in between, withi;

cofipea iro*® at, 4S/^5' x IS -m spacing aad maiaa' rows at

60 X iS- an apaeing

S. 'ITriple rcm- of C^swjpaa -+ 1 row Hatla© in, hetumn

cQiwpaa 3roi«i 4it 3G/i,S .* IS esm #]pa!S!i!ig and waias^ rows #fc

60 %iS cm iB>p9isi,ng (Sg) ;,
'i

3:.2:«\2*2*, Sub plot t^Qatiti^nt®:

E^rtility ieveis

r

1» 100 ,p@r cesist oi ths Cow^& tns3' •

Maiae ba»e€ on ^«a occupiod hiy cro^ (.r^) ,;
2* 75- cant ot thm rocsmBoand^a- of and

Maisa b,as«di' on tlwa at?ea oeicajsie^ crcip CF^)
3,. '50 p«r c«at. pig recooiseaaQd doses, of C^i^paa «ii<$

liaise ba»«?2 on tis® »ir<sa dccupi^a, by ©aeli -(F^)

51>s dQm M f©i?tiMa®r@ ^ ttm

pas^aga of m^sammrndAtimwm ,KAil' for co^j^a,

i»' a©»30,110 leg N, ^,^05 and K^Q/hs, r«tpectiveiy whiie

.for foaaar Biai«« is 120«<^«4S leg fl» K^O/het rsis-.. j
pectiwly* 1S» £©rti3L,i58®rii iwir®. -a^JliadL tO' ©a*#, plot i;

baaed on th» crop arrangement an4 th© araa <»cupi6,<a by 1.

•eaeh mop* 5tse nutriont r^quir«!»,nt® in the diffexxsat



T«bie 1, mtrtmt In tJse aifferotit tm^tsnontm (kg/ha)

mntft h . •^2, '̂ 3
IJ ^2% K^O SI- •^2% ^2% K^O

h 20»Q0 30.00 moo 15.00 22.SQ 7.50 10.00 15.00 5.00

'h . m*m 40*00 ^0.00 3©.©0 €0.00 30.^00 '20.00.

% 137*J0. m*m 48.0©- loa-a^ 63»70 3€.00' 6S.50 42.SO 24

'®4, 74•10 54.70 27.00 5S.60 41.00 2Q.$Q 37.00 27*40 13.50

31*40 €e.-20' 31»20 61.1G 49.70 23.40 40.70 33.10 15.60

CO

.->i
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.*r« 'giipan in 1-

Tr^^itpe^t canMnfttioiiii

1. ^1^1 4. 7, ^3^1 1Q« . 13* %^1

V2 &• 8* ^2 iU V2 14* V2
3. 6* 9.# ®3^3 12» Vs 15*

Slundser of replic*%ion «. 4

Total nan^r of p%ote- » '60
I

3»2«-3« tlot 'ftlate ''
I

11%g 0mm min- ^lot. iiiaa m& 43 »S ^ 4••5 a aria th©''

groa:® iv^lpt mim v&&- 4»5 -3k 4.S m, fkm mt, plot ai«e i

was calculate# after leaving' t«o f-ow^ of cowpoa all aroifna

the plot* for all the arraR^ptsame oi^srept In'

the mop o£ mMm»' th& mt pi&t &izQ. mlculitmt

«ft«r la^trii?^: two rows of raai.«^ all .airound, the plot» In;

0Qvp0m an^ maJL*o lii alt^rnat® £mm$ tho mt. plat aise©

•was t«3?»i-iik aft«r l@avinf om mv #ach;©f cmpetm ana'aiaisc©''

ail aroiif^ tfm- plot#. Bo tTmr&- was vmlBtim im th© net ';

plot wi.th different. <sr©P' airan^^nts* tti© mt plcHf,
II

'Bl-a®. i« -gives irs Tisble 2*
i

Tabla 2« plot Sim: £m diiimmnt tr®atR5^nt» '•!

cmp

4̂
3

•4 .

ld*B X 3*^
^•0' -SS 3s§

%U7 jx 3#9
11*4 3£ 3.9
n,7 35 3.9

3#.S M $4-9
3..3- ic 3.9 ',
3*9- as 1.9 !'
3.8 K 3«9 i
3*9 se 3.9 ,1
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iiiMRbs-r of pXmtB of pm •arsa In

oil© li»,ct«re'In dlffsrejit. mo given in

3'»

3-4 Plant fsopy^atiioji, •.©£ c®fr^a md- mtim-

•0l?op •-&£ plmte
lyrrang®*
j^nt0 m«©

... Il

ctosp
plot

mt
plot

Pm ha* <3ro!l0

plcst- ..
llefe

plot
Per ha#

S40 364 .266666 . mi mi mi

°2 ^ Hii ml ml 286 222222:'

®3 4S0 33S n%22t 4S0 338 223522.^

480 312 2%Q52$ aio $m 122607 l'

®S 690 494 324^86 210 %m 119650

3m2m4% cui-twe

3«'2«4«-i« of tha- fisild
il

His*. tl&M m» ^ug twic©,
j

r«rfioi»d#. «i<jas -bir^^n ana l«id isfifeo fo^' "ifie

blocks i#itre! -tSiien into IS eadhi iua<3. tha
,1

plots. sepairAt^^- ^ith chcinna£i? 3D by-'

bundUs of the idLdth.* fh@ indivi^aul plots, -w^e.

thorou^^y and i@v»ll«sa*.
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3.*2«4.2>: iSnd' epplicafjl#n

^$££ar@iit: a0»@a iplKsopliOjm® md :l

potMwiisii were ^pli'&d #<^or<linf to tb5 tr^atongsnt .st^dwie,

• K»i£ tl5e cumntit^ af fali doa© of pItos-^m

^^orys ftnd full of potasaim w^e «ppll0d, as basal i

jti»t b3f©r« 'fha it^Unmg 'h*l£ ©f ni.tm.g&n um ;'
Applied 30 m§t^r sowisi0<,i'

3,2*4#3. md -sowmg

The ij0®a»- mm 4m?i0d st the mt0 of 2 a^ds/holie

, &t ft depth o£ 4 m* Gmp m^Angsmm x-ms followed

ing to t3^--tif#ats^iit schedule# '

mp filling and thii«3ing wear© to one pl«fit/

•hola* on tm '7th d^j -ftitar aowAng fee i^ouife a- stilria

of tbe ae<5p*

I

'3»2#4'»4'* cultivation '

ih© soil «at® stlrrQii li^itly th@ wae^S' ware •!

r<w^v»a «t the tiim o£ top M^t irrigaticps

mr& ^Xmn for U^e initiia ^miftatlon m€ a£tm mp dram-*

ing nitm^n* ;

3*2'«>4*S# ^l«nt protacticsf) i

•Ptophyl&tiC' rnpr^m oi plmt pxrot&ction ch^iculs j

mm giimn to prot«Mot. th@ crop' fjrora psats and ais^csss,
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3«2.44>6k 'mrmBt

I

Fod<S@r harvested on. 22.-4*1989 'at tl^,

tcsseiliag jstaga* Cowposa hajrvast he^n on 1Q^S*.1S)'S9 and -,'

the .Jiarvast over "by 31st M©y« I9S0,,, ^ th:cm plckingn
II

at weekly
1

3.2«5* ob®«rvat.ioifi@ re<ijdrs5iea- ;

oisservation on growfcli cha3Er©ct3jE'j&, yisM eoroporsents

ana yieia were srgcoraea.* ;i
!

,1

.3i2*S#t* 0b^ervafei©ne on growth cliaraet^r©

Five pXmta ©ac^ of cov^ea and Bj«i.se tag^d ;|

at r4m^3ffi f^dzrv^tlcsiiiaJl in #ach' c^sej^-

yatisns on th® growth mxm tek&n stt 20 tSaye |;

intervals from the^e pi.^ts#

'i

3*2.S*l.-i* Helc^it'of piante ;''
i|

Hi© liai.#it fsrcm tim b-^ of th0 plant to tlm tip ;i

of gi^iiig point was .imasarcsa' in mnkSmtmB for the fiva ;'

covisoa plesits* In -th^ ©f iaaisa vm taker* -

•firm thm biis^' of th® plmt to tb^ tip of latest felly '•
'i

op^iwta lisaf• ifia mmm Mm .out and '

recorddd 4ft

'i

3*2*5»l,,a« Huifiisffir of %mvm pm: ptmt

•Itotal ntisfeeir oS' l@®v?@s- in eias^ of tte f i-ro ©ss^le



jjlantd of co^^p^a #iiid ms t#c,oird®4 afe 20 4ays Mt&m&l

m& m»n sw^r of l©av®3 i»@r plmt was %?3Jrbes '̂ out# 'j

342«5.1«'3* tt^aisc
\\

m th® 'cas# of :cmp&mg. total isaf larea ©f thro®

«a^l« pl^fes wats noted using l^af «r®a msater an<l l@af '

2 '«r0» p€ar m' ms 'calaul^t^d mt iicmefimg^ for th^

length, breetSth of .mil l«ay©«.' firoii mmh, .smpl& p%%rxt ;,
||

at harveat v&sq issj^ured md l^% wm ®aict4l«tad mXng tii©

fomuia

" la«S' «K '̂'ooGrup nmO.iS
immrn. 1978)

i

av®rag@ hkX m» mshM out...
1

3«2.t$*l»4« liSiif- t #t0^ *rat:lo
I,

1ti» sassi?le plants *OTll©qt«di %i©r« asparated Into ,•

ma itflKs* me»n at SQ $*c to constant '«isi^t»

wet^iod aepttjra.tely and th®' laaf * ,«t®Ri ratio vm %icarke<a

QU% for- f©^a®r maiige at th® tlrae. •©£ liarvast*
ij

3»2*5*2* Oj^i^rvationa on caes^sc^ntm

TItfa. Qbs€irvaticm@ on ^.iaiXd qcespstnents of cxn^a

mm tiOcQB at. tto tima m harvest#

• ;1

3^2iS#2#t* Nmstor -Of i?04» plastt ' •

jsimfoeir ©f p0a.s5' .csf amplQ eeswpea plarots %?«s ooianfeQ^i'
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llse tofeti isowpea p©^. yJlsM fj^sso tlia n«t plot at - 'I

^t£*xmt plfMSxige was .rep^iraea «n4 in kg/ha«
ii

3*2*S.3»4* 1fi«l.<3 Of
i

!

graiK© £jsm tte pods

harv»sfe«ka &"c(Ri mfM rt»t, pi^» t^my- w®r<®. than sieanoai,

itrisi w*©. r0<^jr(S^» gr#in w«8 •

«3gp^»ae4 iti i|

3»2.-S»3*S,# af

Hi® 'Df mma.^ th©' n^t p4«5t. -mu

ftrid sxprassfiS iin

3,2#5*3»6» Bervast ini^
^1

tt %jm mthm^ mt frora th® dAt» ob §r*l»; yield and
I

Mqmm^r- yissl<3 ti.«ing ^ lormuta

5ur> clyieci)

oueo

3*2»6« Cimlopi

I

£»l4iihi't analysis

i'

Both e©^« «nd eoil^ctiid for
,1

#na.lyei«i mm^ omn *t 80 ^ S*e' isisa 0'oiBiir An m •

^©y miM* 1
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Mitrogea mntmt ;

totaX »it3^g©n cmtmt ot tlie. ptots- at tSie ii
1

•hswest stags was ansl:^®e«5 essplsyinf tbe ®sc!ified x^ofo* \

le^eldahl aettefl iMohsmt 196T). '

,2# Ffi#spl?©2nj© esntent

1%0 ptesptjariM mnt0m was dettmlmd oa3.c>rifiie:tri4

©alX.F tij© triple aolcl iigest©^; p%mt @3(£tmet lasiii^ '|

fai^ai'9-.iaoiy^O p3i'9Sph^^i*ic yellow colour s^thod (Jaoifessat /
i'

i967)» tho ealpur intemltlm read in a Bpmtt^Aic •

ill. 'tM 3:-tiisti*iiai©'atatJiOB i

M tha map im) ^ I

P^tes'tins. oaatent j

^SiOt pjjtassiuis c^otent® .©f ssspiea we're dotes^ '

ffilned fra®- tbe tj^ple .&old. digested pjsnt ©xfcraejt CJaeHso^j

1-96?) lisiag tfe© At'^slc Speatrapfeotcsftttep '

(Mi*3030) s^aiMble in %h& CmtmX tmtrmmtsttim ,

mmry af the m^P (sa)^
• , |i

3»2*6#2* llpt^k® stti^iies i
I

total yptak© of i:iitrogeB, pjic>spliorus and

aslit®- tor ©owpea afed ssaise wisr*© .ealculatea' tee# m. tlie :'

••^aate^ts ^ tMs9 m<^- th& dry#atf@P' pm^iu^ed: at';

the time of .hal^est#
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Return per mp&Q, trnmiit/mmt ffs-felo)

was- ©«ic«i^fe«4

Return p«r irup«. tove.taa - cow of

3.*,3»-8.4« Return -^r jr«|5^- imrnBtm on

thin WkB calcui^tei ysing' tb@ formals

msfum pm- rmpm on I'^^m «

jretur-n -^•- €-0st .of csultivatiots immmA

OTJ l.«bouif

Cmt of

3.2*e*S* i?;©ttirfi p^: oft fertili^aiea

, _-^is vras caicxilated .uaing the .foarmula

lietuirft pet ,riiss«s. $!w?©ae©a m » • !

<^Qa©: 3r«tur.0 * cmt of' that .incurr^a '

. on

emt o£ f^tilisiars

3*.2*s»6*- ^er

vm daf mtmn pi the- cropping syrntm durift®

•mopping pwrioa wais c^maatad ming

Pmt. i^ay mtxurn «.
eropjilnsi parloa in aeys
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Xmcim Rotia • '

Ttiig. vm esaictilefee^ ^ing feb©:. •£oisft«43.a- of lEH.

istitutin^. feli^ •iT!on#.fe®rF v&lum^ of tha produce i» the i?1^0

oi t$m s^ep^tiv® yi-eia®*

3':* 2*9# St*ti»'feiaal, aualysie.

£Jat«t reXfiiting to th@ pmtmmtmB war®

ang^ya^ gt^tlstifisally mpplfisig tfm toctmi^u# of enalirsis

of variance for Spilt ^lot l^slgn nimitXQms& was ',

t©st0cl, isfjr & Cochr«n, 1067)* imaiysi#;

was iBad§^ •'U6ing tM ••K«3Ltj?aft V^sa of ,

C©ll«Qe of AgrisJviltm^*



RESULTS AND DISCUSSION
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©ssfasa

JO'wi'utpB^tm^s

itt»wt\Bii|̂do3$a8^tix,*%mA^n.t|.«t|;ia^io

Xteswssasfitw<23f^30^P«®?2i*oD$0^xn^x^i

--qf'ifP'•^mt^r^'prnt^si^xniisks••©113,
r

|i*%o%m%z0^9pi®m#?j»%•«f«A9t '1

i;mptuXi&A©t^®»TiT^-293go

*,r»dtio(««"oppepummm&3[

ii30%%3^jfadOS)%i^mgpi^ussmio^Jt%ug3:r©dst)

,JO#:iP^j3©--^Xfm9l^tm%JS»m-JEOtj^n-!8

:'0««pui?'am«pawB•p®Dnp<sjrd{©eop-ps^mmmms

BO%ummt}*'itx^mtm%tiwm

mosm\pm-otpat'

tT«30'^m^mmnptmtatv^srpewB'psof^:K!%
,,''*^mowpj&"f»%mMmv^^-%D9:m%uT'mm^®tT^Bmof
1'

«rad:i*os30:^i|5t«^'•«?p^m^m«t»A»x

r'P«*mumsn^m^

I'*$m-m%«•'%^fm.m^©nxiut
#faSlf@csi:pmist©A®t4^ftf^1i«^s-^ttaeii^uw-^4mo50

@«tt®»««•eT®^t^TTf^^SiF'W.^(^omm-

§0aomBX9^}%CStd.tio^<|9ft

^S3
08g

<€5iH>S

OS^QLI



4,# «ri^ number
ategas oi growth

52

•of ot at s34..ff(Sirofi4

'mi^ "(cm) jambstr of lea'ves
lasiats 20 DAS 40 ms •Harveat 20 tim 40- ms HMfvesat

M«ln B'aetorCs)
"

h 30»12 145.26 5.63 2S.'0S 23.3©

4 ' -34*68 a7»-9? 126-»94 5.*1S' 13.37 27.68

32*81 7t,^9S • 137.16 S.:43 1©.S7 33.91

% 34.16 tl.4S 13S.35 6.30 15.12 22.3t

t • 0*871 3.57S 3.308 0.332 2.9S6 5*060

m-
(0.05)

2.7S6 u*m NS 9.459 m.'

sub racfcor(F)

% •
^2

33.40 SS»48 141*74 5.7# 21.68 z%,m

3|»94 ®>rS9 143.22 S.74 18.71 27*7|

33*Si- 69tBa 127*33 s.ss •|3.&4 • ,20-.7i

©IS 0.804 4.S67 •0.144 1.325 2.$3S

CD
(0.05)

NS n#363 14.208 0.421 3.868 7,399

S ?C F

Va

29*70 esas 14S.S0 S.60 20.35 28.22

a&*sa 64.^3 150.40 S.7S" 24,80 21* 2S
]l

3lf'0S ea*20' 138.se 5.SS 22..10 20.4|

IS* 318 aat#45 14.2.47 S.20. 'I4.0S la.st

44
Vs

32.9S

36*S0

70.^5 131.40

112.95

B.4S

4:.'80

14.40

11.65

26.71

23.73

Vl

Vs

3I*BS. as.$5 140.90 $.70 37. e3

32.38

32,20

6$.15

65* SS

146.76

123.80

S.30

S.-30

1S.3S

12.©^

41-.1$
23 .OS

Vl 35.1^ 8a»7S 136*78 6.6S 18.OS , 29.SS

B.a.as «ir:»,OS 144*30 6.4i ' 17.30 21».7|
w «♦

34.# 4S mm 133.98 • s..e0 lO.GQ lS.8d

-SE + 1^603. 7*785 S.735 0.239 2.6S0 s.oto

<0»0S) «s •US m 0.843 NS m''



•p-^mptus--s^ttwa

;ipjm^mmj^mmmti

afm^fig.mmsmsi.9Att|
I

••%a&iJ-ptcoiJ^qjEOSqa©qtiamsmOZ

i©Msm-»ii'̂m•I®A©t^OSo%m^x

•#©an0rn^^mSi«©
I

t;bA©tmt%itm3mimw•^fistiwcsH

pmsmmst«^tJ^TtT^3©a?^p«emp03rdsm

t^tmmmxm*0m^$^::»«wtm&tW^T®q

titm9&Tgtts&wm&m'-tptiomumm
'i

1,*tmtou
%€SII«*A6fq%moqitUt^ttt

-89®^DUf%m%'3.«edf«3D©«|-®uj§q

]mo3Lmom\^3<^0|df^♦es'ptiulomsmmimt^
'1

•weMmm--^ojf*Bms©ux
ii
,*B':^xn^&xat|^mQS$wapfA©se;«^odmWOaS

m%p^mmddm-a^q^mctp^^v^ms^E|tM^©:^-'poo5

liii^a©3:%ndo^tfpmi'^syj^d&xom'mm'w3»^wx
I

I;©£|%i?©»»©iigo^'m-.q-^iiaoqE
I

;®«»'^.1©..€lo5tp€>t^

•©5|̂tify0i%f:>^ao©^0%

:,p©^©fc^snii5|smpijs©airsrsajomsmovj^jm

!;mm.W0M&&ijtt^ajeSii©.n«:€aas3'©ip*uofi^»

cs



54

in ttta pl0t» gi'mn tntl dsss® ?&• pm eant ;

€os# of Slinller .4fiare*;$a in planis, of'

at ©f nitjr©g^ ««.© risport^- S>f

MolittH KsMir (if7.8) i.

•4•lit 1*2*

ailfer^fst or^ &h&m& significant.;

dif£@reiK;«. in- the -oS mH& plants at 20%ii' i
j

i0artiliiB®r an^ tim l.tit©r®ctiof?i o€ curop :

fairtilils^r «|iow©^ m: trt-^K^a

.infiwane^. ors 0issm^t* Ifs® ca??^ 3^ i.;

icsovp&m m& mSm -.in rmm) pi^t

Hai^lht enfi was- on «4tl^ 9^11 ctJs©r fii:.irwfas@nita j

fficc^^t Sg (sole ^op Qf

1ti<a^ diff#re»t £m)rtil4#«jr i@v@i0' Bl&m psroatse^fl ;

diff^ueuqeis 4a I5q4#i% .of mad^e plant® *t

h«rv®»t, tiOO pm 'prddt^d

.hei^t.--wa® w^sadly «up<?jri,or to (IS p©r mm ^oessj# But

F^ asri^- (75 p&r mnt SO mnt

wsr« <m par*

3fisa»ui-ts- .rwa^aci: gigriifleant differencas in. the

h»i#^t o£ mAim .%)imt» di^ t©^ dU•£^«^rent crop ^angoRsent®;,

•at ms ifm&mm at h.eiev@®t.i slif^^rsnt fart.iii3E©r levels'

.».iQnif4c«Titly .iitfltierjpaii^.- -tMs. chatibcfceir* But tte- Interactlot?
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m-s©At®i§oMmmu|5^ti®nxjOT^TWOTiTtsS?)??

et^i^tpsjfim'om^m:Mmq&ss>

*^s^pmrj^mti0tm3:0j^mw»m.%^s
*asi©Ti;>«afquK5a^upm'*«mmt.m30^1(3mmfum

pmmoM(0®®pimm.qs)•(•©top^«@p-.3E®d^0
,ti;5'iriiijced-ssscpPitiimisrp^e®passnpeM

••(m^zuBSkaadoot}%*exwt-^umm

-fiaStsmm,uojuov^miiufpuBmsftn^S

©^u©ui©6«e.^^MiPm^33mmm0%gumoi

•s¥e02mifp

--^mMoo*t*Z*t*f

*9:'isii®f©»X«S?I,litem3:®s^w%»q^«a35

Iwmmt€m'dmAmtjmqpmummsm$i

^wsx€sfQASS©!JO
I

©«ir}0®t#mt^m»trr'«0Sqxi.p3m^mpmuBpijo

ati^^mmx^mm©«»e-4mifp«sAjr»«<|Dosx«

•'Ct46i)mmm-%mx'̂m^»sJKmfmur

;s©A'm'^m•wmnttsP-•J:©q6r4a?p©:>tns®5

um%utmxm'Utoos&vmp^am&smptnoRejt««

,00uowott^aeuo•i^ti«p«®cJep

ISBoioci'*tfiwv©tpwosisg!'1^asoJiJ1iU9;l9ii:i:p
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••fiMf^it«T<^isi©s>©«®sa¥^mm&t$o

iieqssmamafqT^^sonpo,^%nm^&S.m\♦(»»Qp-

'•^ted'S4>%jw€tiO'«mnsTipmc^utan«rp»fij'
.',vmnpmd(»«^001)-%♦st^t4^TtT^.W
i.^

^iuow^^tteA^fdo^$&

'HiQ.'F^8>tJ5>wpmst«^ijfWtTWiMgscisustttiwT i|

;^mwms&m;s^a<&3ia^w%tkv^«o

'm^^ptm0©A®®ff®i?€i€D3mti.(«s»©3tm%mum%x*

tif©sa-|«i«{pme0<2»o5>)iS&m©tiiE••*^rii»D|f

!--111©?«mimm

miiimtmjtm^m<iQtmArnBXiO^msumxiut

mrm:*fz*x*f

mm*jo

mv^-S|wm®»3S««Tjr'UOip^^Sf^jseAttt%m9m3td

mmmps&«TwwiPii:Tifi«o^-^utM}•WW•itf-wi.^

utpm^0&mumq,m-m:^miidm©np

jEpquma3»0tpvmS.uirddtb^a.

qf,spotmmxjojr^qjanum,%m

30^®8*sapitT50©Hape^igtoetoa

•iowcmm}^-so^Kmm-pwe(otst).*tt1564s&*<9961)
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^ it could m&ti the-t 20

'€110 orop .6»ing«sejQfita^ -iniimm&^ tlm nuE^jair -oS

Icsavae#- w^mn co^ipe-® alt-erriett^ tifm r^cords^'

the m^ciicusi. -n^iiKibi^ ©f -Isevetis in .csaixs m- thi's

miQiife hnwt cm00^ flo 4i-l on tlm foiiags- ^0dm%i<m

0£ maise.- b^iag m Xm^mm md with

fertilixatioa it iS-om^ l3@ii©iiqiei

9§imtu feo s^«|t0gvaiie»

Jkdcjairaint to aar'9: m^: U^trndm (|$62) CJiisrsd

iX'^ii) 'the mpm.i^tXt'^ t^%3to^n iniXmti^^ fhe. ;

IR '̂ tJL ^srdwfh «rjs3. la, tlm-

zion o£ le«v®«. fhi.® tst^t b@ t!s© r«#®on lighar

•of f®rtiil.a^s '^av© Bsor« tm^.£ 0£ Imvm* sffeiist

cqv3l^ mm bei^m® iim0 p3tammQ»-^ with aav^ancos^nt in

^vth o£ mim pXmt& Isringing ^ effect ft?a® a tso«-

»i^fie®l5fc m W t0 a uignifieaiit Isyei at

ttm m%^: crop of 'rnBtm witJi M^r ol
1

•Xla^H;#. "th© aaceiteym iiuifilaw df iea¥«aii#. ineressad;

.int^Bpeeif4e might be tte m&sm rQ<Svifi5a4

nuja&Dsir of 3.«iaviee in istw ata^a in tJi@. iist#2r<^op|sing

•Mtu«tion0# SO' ml^- mop p£ maia® aae^&to Isrv^I

•of-mtrifeion sarodtje®-?! tlsa- msximum. msnassr o§ jt^iivess
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"Pafca# S# Sij^i at floma:in^y63£yma;tmir- yi&Xd md uptska 9£

% P' jwia K of eowpffisa At

mx l^ptaka oi nutri&mte.. (ka/hB}
yield

.it/hm) .
w ' ' 'P ' KV'-

1

M*i'n factorCs)

. ®i S»4S 4*€4 67.76- • 14.73 S6,9|

4 4p*r7 3*45 • 70. S9 12»02 35,§:2

4,Q8 77.60 IX.S8 35 .si
4,06 4.S1 . 7S*08 13.97 44.69

ss± 0#4€9 0.762 3.178 1^89 3,4^

• CD

(O.OS)
1.499 iWS- m. 11.094

sab faqtoriF)
ii

4 #a4 • S5.96 14^70 47.42'

4 $«a4 4.Q4 • 73,73 12,43 42,si

^3 3 *64 3.$5 $0.S8 3^.83

m ^ Q*4S4 Q*Bm^ 3.353 0.546 2.391

• CD

(Q.m)
l#353 t.78S 1.594 6.979

B x: P
'

&*43 4^m • 73.94 a,5.S3 •54.33;,

44 ^•41

4*49

4.42

4.70

71»18

S8a€

|3,.2Q

1S.4S

S4.e0,

61..7S .

Vi •
®3*a

5.56 4.62 . 77.74 13.86 35.13

5*Q6^ 3.ii . 7i,a2 11,.70 4S,S1

V3 3»6t $*u 10.S2. 27. IC^

Hh 4*27 4»38 81,47 14.04 36.73

^*h 4.0? 4.03 8e,ss 10.31 3:S.SS';
~ 4f

®4?3
g F

2.46

4.71

3.83

5.38

62.79

110.68

ma&

IS, 37

30.93; .
63.48'

S.42. 4.39 64.00 14.so 31,04
!

•SB *

4.75

0^937

4,67

0.639

SO, 47

6.706

12.©3

1*:092

39.54;
4,783

1

• CD

lO.OS)
3»a m 19,576 m 13.9S^
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itKar«»a©# th®' 'irM*. <i»6S),, cm^m (Itt?) -m^ ;•

Bal^umnrttn (1981) .#^8© e^wsieirv^ ,«iiailtr in hht\
1

mm to ©f

4#i-«3.#.2*, 'mim
ii

af€«cts M mpp arif«h@Wfita» fertiiiger'

m0. %hsix immmtima m mx M' m

herimat. (^Ic^rin^K Ml vm tey tte

#0ld mop itiiqh mi paar witti .iWid' aaisii in

:ftlt0rii»t@- jro%?i ) «?ia »u|«e4<5r to (tripi®

myijp^A + a r^W' .isipiaa) thsi- io%^at

waas on par (p^r«d tm -eovf^a 4^- % mM » ;

21^ fcirfo iovetl® of f0rfeii.4^Qa?^.' "mm .ant -p*i-

una qsm hii^t values «?f tlia- esraibiii^tlm'

jioted the' mKssSmm 'hhi l&e-

RaHidt^ •#^^ow#4 cjle^iy tlnit the sol® eieop of

•i^^c^asd tfm mmt^mm. hkt i!fs<d in imtm&n

pair^a. «rtsS. tiriple r©%® of €50%)^*: t^f.ialtQd ift tSi^, taiftiraum i

hhX vaims mai«0f po^'lmti^n Mm 'Itm 4.n th©®®

•Si@nt^. Sfsyi Ci^13) eSs^rvad ^ sretSiJCfeion isi tMt -^m.

msi intisiecmsigp^^ -with. «^w^a»

iiX0im ^evelfi, o£ the

of Xmmrm md totaii leef thm0:>Y tfm Ifjcrsflis^
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fAbia 6* nuasljer of l&mm: mM 9k% Mfimrmt
•- stages of growth* h^X art^ i©af :• .«tafn .ra?:lo ^of

maia^ at tlie time of harV€r»t • .

Hoioiht C<^> iiQSf
©&JltS 20 M Harvfiiftt 20 DAS Hdrimet

•

• &tm,
.r®.tid>

Main i«oto£ts) i

°2
®3

St.a? 152*ea , «.S7 n*4B 9.3'-6 1.31

61 •OQ 7.30 10.93 7*99 1*22.

®4 S4,|6 138.52 . 6*79 10*47 3*73 0.9f'

% S4*t3 144.77 6,m I0t2,e 3*49 . 1.2©:

sz ^ 2»a52 7.541. 0*186 .0*531 O.S38 0.1Q9

CB
iQM}

7*203 ns , 0.:59S fis 1*723 m!'

ayb factor(F)

«'i 56«44 lS9*7f , T.01 11 #-26 6*80 1*31

j-j 56,S4 3,44.70 . t*97 11*04 1.14'
1

^3 52.94 i43.Bi . 0.^7 lo.oa 5*48 i.ii

SE' 2*154 t*244 .0.248 0^374 0.065-

(O.OS) IIS'. iO.394, m 0»72S 1*093

S 3C F

48,25 i6i.30 . 6.65 11*45 10.06 l.CO;'

hh 55.00

SO.55

144^65 . 6.30

i..7S.

•12.1S

10*05

9*08

8*94

1*20

l.pl
^3h 64.aO 169.25 , 7.15 11.50 S..91 1*53-

Vz
®3''3

'64*m

54*75

l-6i*2S ,

154.^0 ;

7*75

t.OO

11*10 •

10*20

•7.01

7*24

1*1#

0*98.

sa.7i 150.75 7.13 11*20 4*19 0.9S'

Va 52^75 136.35 95 10.65 3*71 Q.8S,

S4*'3 50.-9S 128.45 . 6.30 9.56 3*30 1*17

54.55 157.7$. , 7.10 10*90 4..05 1*10:

SgFj^ S4.1C5 136.55 . €*ea 10*25 4.00 1.3S,

55.50 t40.GQ 6.65 . 9*70 2*43 1.30i

SB ± 4.3P8 7 *122, ©.488 0*497 0*749 0.129

CD

(0.D5) . tm •m m . 1*:45€> 2.185 0*379
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65 !

4,.1*.5*1« Gc>«p#:ii
I

^Tm mm mlma -drsinatt^r yl9i-4e m ar@;;

pr«sdnt#a in^

'(

masmmt m.0p ms&n^mmt^& afta

Oia.. mt inftoric© yi^ia of

^•c©«p®#* €on»i.dairittg- th®- fertills.er levels.#, <100 p&t <^nt

^»a5 recsr.de^ tJh^ miadLsiuei value m^ w«» #n .pau? with '

{7S pm oent ^Dtm).* ttsatasnt# h»a proautaed tiiiler-

"plan^ at^slaeir of MI aiid tK4:fepl«st >

upt9^m (fiOsi®# 4 imd. dm to feetteir gt^wth of '
-^vn "thtnD .,

jpl^nta hi.^1^ <afc^tsafet«r yieid.s qould l^&v© if^utotS •
I

the ^fcsjr mi %4#50r '

;

4 *X#' S • l€iMi2€i
' • •. • . -^ i'

fits v»l'«j». s?fi yields of -isiiia© ©ir^ i,

pr^^nted .in f»bie ?«

Ttm dir3ftt»tt«r yield of vas isfiuonsQa

^f£«?0nt OTop «rrangi@g»st» ana. int»r««stiou»' of' crop
i

:9rrmmmnt& with f#^l-$s5®r 4©#^s Isvai#

h»4 m *ignifi««nt tli© pwre €top' ©ImiKe

ifQCor^a: th« mtaeimym, dr^att^r yi^ia, and osj. ps^- with •
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Sg (taripie row 4. i row maiss) recortiad

the minlmym was on psor with {p^md row coi^^e +

1 row maisa),

Bv^n- thciu^ tmt Slgnificisnt# ?S£r:^'mattar yielci decrq-"-

asod with de€i?9ia0iftg l©VQi fartiii,;®Qrs* AmsSRCJ tho treat,

merit ccambiimtiona. tlio mgselmara vAlias follow^S

isy '̂5^3 recorcfed tba minimum*

'Ki3 pur^ crop o£ inais© rocoraad tlja maKirsum dry-

mattejT ylald on with t^ie alt^nate row arra^earnQnt.

T1'm3 <armsttsr' yields o£ mim planted in batv/aen pairoa

and triple rom og -cov^^ osi par ancJ rscQrasd th©

minimum values. "fliAa cot be QjcplalSKsd by tho variation

in-population of 0iisti:se mid consbqmnt gre&n raetter yisl.3s#

similarly the tm&tmmto i^ich moQivQd Mghor dosoa

q£ fertilizers. r&gi@t&m.d m&m' ^rprsfttt^ yield than those

With lowQir fertllisor lewis m-en th^ effect was

not significant, siiailar Incjreas© in dr^atter ©ccy£ii2la«

tion in forage maiae .by inereasaci nitr«><g©n lov^lc was^

jreported i-^rKJhee-A .feaia 11987) .anti •rnorat .an^'

F^amteke C3.9S3}* 3t w®® scaa.n that ths iljnrtnatter ylalfi was

VQKY closely reiatQ^I t© th© gsreen yield, in tho

ab?sv^ m©ntiond!<a treat!ri©:nts •dr%msLttQ^- yields

hit^.ar, the ^een m»tt©r yi0l4& mre ^so hi^or.«



u¥i-o:t%'̂txmiip-8"^..to^©a(ei6T)*WW'

30sStifputigtssnsmj,"•^swsui

^«^'trc;3:aradom^t©A-PTP-o^i^*fs%um^

••>^w£j-m-xx^clomfjujams-stp''S'Qdm^^m%^mK:xpti|

:^iiadf3Tu5fsqumi^B:mm©sfnepsqsdeqaQd

pts®'^s%no9m.pm'ps^-Jtcma
s«a^sawotmu.'t^tl/s-scS9*0t1iJ

p^moBJi'Sf'tioifi;^e.tifqus5D'mpi.m'*^-SjK>fjr

-ofirnomn^®t©Astg0:5JEOf

iPTii?^CetVC'5|96*S9)«5S{s:idnw

•«oGoi>jt03TfTti,jr0|;tia-T»'̂ea^€HS&6u®.s»^ojofo

eq-:^P'UB.M.

9oa30tyt^Ijq0?{©':)cfft

Ot|i|uoooyeftti^Te:i>iUE0i®S5ii&j3'3:edojoiij&r©3;j|:G

'L

•gm3G&|c®&tifps^tiQsfa^Tcl©j®^sjntmti^aa!©q,t5p^i»p^sJiji^m

caa«!4:|90AJt9Mmr$%Qzj^mpm^edwiooAqwiftiresfs^od

psK?sruroqdso^a:•u.Q6ois:jf«30a5|@t^dnssi|-iuo«fi,-.«ps^.

Ispmtrse^nS-r^?)gsTpnii®"Z*^
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fini&l® sir©«n matter of :•
1^, V -«sid K m& protein- conteBt of laei?® at hers^st

Rsents a«tt©r
Sey—

itiattasr

Optals© ©f wtarlarjt® ptm&m

content
2fil»l<3 U • K. {5i)

Mal^ £actorC-Q5

^2 6,24 76.SS :^3«49 S6.99 7.7^

a, m.n. S.88 10:^92 16*17 43.42 $.23,
s. 22^4 4.3i 56*82 10*33 23.0^' a.34;

% • t9M 3.SI iS,37- t^23' 34*43 S.4-0

m % 2.808 0.6$7' S.3e2 2,003 3*i44 0*276

m

iO*QB) 9.2?2 a^i97 ae.9i4 •6»424 11*6S7 JIS!

Siib' faetoirif'-) ..

29^m S*30 70*33 X4*.79 49.27 a.40

^2 24*U •S*22 ' €0.:S6 ll.*38 36.21 8*62-

^3 2Apl4 4.43 61.81 i3*7S 36.72 7.53
Sg J; • %.m% •0,424 n»Bm 1*066 2.-®l 0.2l'9

CD

iom)
S .3C f

4^111 US m I^S 8*438 0.640

34*14 6.73 72. 4S 10*12 S7*S3 7^7

^2^2 M,1lB €.31 @1.09 12»7S 54.41 8.93

33#.«S $.68 77*01 17-♦€6- S9-*0S 7.1S^,

-3^1 37.S0 S^75 tm.u 18*04 5S*67 '9.63-

S3F
•

6*6.6 6$*49 1S*S2 • 42*00 S*©S

V3 24.66 s.a3 6i*u 14.96 32*50 7.00'
23*.€2 • S.08 $2*6S^ #-».63 29.?S 8.OS'

21.38 4-^21 51.98 7,--96 27.31 8.93

21*42 3:#6S #S.83 13,41 27,19 8.0^^
22.79 3*.64 52,09 9.59 54.12 8.7S'

%^2
®S^3

I7.S0

16.8S

3.71

3a7

43*70

43*31

9*31

6*97

21.04

28*13

&.5S'

7 *©3'
•'1

as * 2.TO 0.-848 U*6§1: 2.132 S.78-2 0.43^

CD

C0:.0S5 8.3S4 t*-476 34.124 •6-*224- |16*S77 1.280
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Kg/ha

::::::::

FIGURE 4.1
HUTRIEHT UPTAKE BY COUPER

E-f-(ec1 o-f Crop flrrangemenl;

S5i-i«t5

S3 S4

FIGURE 4.2
HUTRIEHT UPTRKE BY COUPER

E-f-fed o-f Fertilizer Level
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4*t.2*2^ Mai®®•• • •

I ,1

©ffacts due to Oiffafent &mp srs^mgrnmntB and'

int^actlOR of crqg fmrtiiiasear dosos ;.
•I

cignificant an thi& character# •!,
!

'Shm^ crop arraiig^iient (cowsjs© mim In iltor^

nate rowfe) r«»'Ult.edi in th© rsw^cimuRi value .iqt

uptak«i *^ch wa# or pss viiai Sg And -an.^ 0g wsro
also on p«r*

Fertiliser lw»l# ymm fsot »igni£icant, in in'fiyQn«*

cing th3 ^^spnorm uptalCQ mai«0# llis treatment qanbi*

itafcion racordea tlia. Mstest phosfhorus i^feak<@ ajna

tJ^ iowaat. i'

BhosphomB ^ing an iiamoblle nutrient in the ®oAi#
ii

it i» abeorba.^ ^ysn growing: roQta -csaro® in ccmtaqt with

organic and imrgmlc materials containing avaiialslo farms

of tha. elemant* Wmn 'was .grown in alternate vith^

covp&A the upt#E<i -df nitrogen wa® ala^ ;maESimian» So with '•
I

b&tt&r abaosTption ©t nitarogan^. tsm mainsa csrap ^uld hmf& ;!
f oragua «isll pi^JdueiRg an «5£fe@tisiv® root wMcsh

in turft result^eS is tha ftiae^iifym- uptaice of pliosphcsarus#. Haiz©

planted iri batwen pair€<a triple r&MS of eots^a %®re ,,

.en -par auia r®cord«a lo^ itasj^orii® uptcte 'tracausa &£ tfm ;!

severe qomi^atition from tl^@ ass«3GiatQd lQg\®ino»© -crop o£ ';
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cowpets# ii^i€Sh bettot tos; ab«€3!^pti©is of pboe-'i

phortMt (Kanw*^-, 1§1?$ aM Chhidd* ©inghi

SnsSivii&iai of th^ fcreatmnfe© hav«i

r̂asslted in. th® s«smira.uttt yptiiie of pf»3»^ior«i| Ir the

raont .«5C5i!^ift#tion , ;|

4:p2*.3i. Pdtaaeiiim

mm^iemt cmp srirftng^nt©* f©rtlii«er and j
tfeelx' Anteracfeiona h«^ & picmomcm^ 0i0Qct on tills ps3tm&<^m.

•B^ 'r0em&0d, tii® vaitis -aKd; wes si^iigicantl:^

siJp®rior to the iat^rcirop arj?.aages«ants*

uptak# WHS £mt md wm m par with, in txim

was on «itli.. F^.#. II

tH© ti?eatB^ttt ccsiabinations:-!, 3rQcor<te-4 tl^:

•maxtmyEii p^t%a&i\M& nptim: ttm minMrn*
1

I

.©£•© b9tfe@r cq^petit^rs 'fcsr •0;^i5ov@i:©nt ions '
ii

i»e i^tasaiim than mim^ the «.oot cm: ©,f tJKi iafctbi"

ia Mfi^ier (fiscal® ^ lij # of|
eowpea*. tfea pl^tita G^ul.d aS?ji©rfo ^©atsr po%mdim than in ;
•tm itjtarofORpia^ ©Ituatien, witli .»aiaa %hidh wouia hav#

J3@©n' at «• -gr^at®!?' a^amtas© ta aSssos-b i-^ot^seiufe.

tliis: GiigJit ^ tte %^y- pQtaiS^ium t^ptaifes wm iTii#3©r "
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,in. the'«ole.-.dj?op of ..cc«^a* ^ . • • •• I
I

'̂ itb to the f^a^tlllgajr tr®atni@fit It is «^t©i'
^m<3er«tftn6ebla that thi@f, fertilisKOr d©sQ ifjcr«sas©4 !;

•j^tMsium uptake since the a^rpticsi Of thiS' nutrient' , |
Gouia fesv© fee^fs bi^r in this treatment, ^aith hlgtier suppl^

-of tlws' nutrient* similar results hMv® hmn repc^irte^ .fey

oroncman {191^}* |!
I

triple row <&f coy^* treatment ifeara mmix® pqpulati^sn

ms relativaly l&ss coupled with highest dcsae of nutri^ts;

lai^t hava resulted' in th& mp^rimlty of interaction

fh® »lt«rnato row «rr«n^^i!ORt t^r® co«pea .pepulation was

le»8 together with lowest lev«l of fertilijEers^ r^corifsa

tha uptake •&£ potMsstrnm ';
;]

'I

4*2.3*2^ Haiee '
'j

Pot«a!«iuBa upt-oke !aai:ase wm l^^flu^'ncfed %• MfSormt
I

©rop. ^rren^emsntSf fertilizer levels and th@ir interectionffi,

Sg r©cor<2«d t3i8 m«3C^\sn valt^^ £©r potassi^ U|>t«k '̂ 'i
and was 8ii^£icantly •uperiQr''to sll other crop arrange-!- i

tmnte, and. Sg were on .par While tha latter troatsssnt

was in,turn on par with .''

Among fertili«er ••ao®3i«s, reoQr<^d tih© hi^eat '•

vepLm and th© tm lower' lisval® mm on |jar* tfm traatmont i|
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tebie ©>, Total ©£ imIsq
#t Itairvest • .

.Treatment®
Jl. K . 1

llain- factor{s> i'

• % 67,76 14^73 56,91

®a 76*.$S :13..49 . m*B9 i

-3 • 147*51 28,It' - 79^34 • -

1M»42 »9'S ^ • 63-CO •
1

1

% m*4s •23,510 - 79^2 •
1

'i

SS ^ • . • -7*632 • 1*9!35 - • 3.6S4 -
ii

CQ#05) B»S23 B*m2 ~ u*m "

S\ib factorIF) -•

,1

l|

. F , ise.a^ 2M9 96.6§
'1

!

: 4 |34>a& 23,B|, • - 70,.?3 •• 1

^3 i20r39 25 m - 76^55 ^

.8*7fS i»%m ^ 2.90© • .1
,1

CD

<Q,05) 2$*397 m • 8,606
'1

s X I? 1

•73:. 94 ts-,5a . S4a3 ,1
1

•, tia^ 13.20 54,66
]

sa^ae 1S»4S. m*n . ;l

Vi 72.4S ' 10.12 S7,S3 1

Vi Bl,O0 t2.*72 • S4.4i •
1

i;
1

V3 : 77M 17.66 • 59.05 .1

®3^X im*m 31*9# •• 9O.0D' •• ii

V2 • IM.&t 27*22 87.59 .

®3^3 .• tMm 25448 • 59*60 -

IM.lt 23 ,.67 66.40 •

V2 |40,$S 1S,21

Vi 2^*.t9 ' 5S:,i2 • ,

®S^1 • 162.77 24^76 li7^^6CS
I,

ss '̂-a W.78 23*S-|: " -m^m
i'

.1

•

®3.-7a •21,m • •67»&7 '

SS 4 S9.66g .2»604 1

cs

,,„

56,789 7.S20 19.344
1
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mm erop .arrani^nt mastiiiium feot»l/

ntttog&n uptmm on par :wifeh %thic^ m turn was an par :i

Sg.. Hi© of fi|.tr^<g9'n hy sol,® cirop® •mt:^ Ott
'i

ptm, I
... , . , I

Tim nitto^ft upt&k^ shi^m^ * dsfeiiniaf- tr^nd ^it^h '
' ' . " • ' • - . ,1

a^Msreasinf -of £mrtSX^mm>^ md on pur*,

waS' «lso: o.n pm with F.^* ;

^3^1. in th^ •i8a3c4<®um nitrogen upfe^^ |j
s;^?2 the loi«©st* '

ccQp a£mt%gm0nt 'Wlier® cowpe« jwicS' malse %mrQ '''

l^lantea in «lt#sm»t0 .ixma r#eult«d iti frssat®# annMation ii
)

and batter oxploitation ©f re^urde© and irie<?ordte.d th® 'i
I'

esssOrotsa wpfeaka,, -rha othm: iist.carcrop tg®at®@iits.«li0r# tim ;'

tQtAl population ms r@X«tlwly M^ber -rmultrnd,

in M^h of «itr^.g@n-, Xt could 'l3© qieari:r fhad;
int^rcsropping mmltm'& M^r ifeoBsparssd to tl«i 'i

sole cmp&rn S2lmil®r jre-sylts: h«v^ also- S?©ea ©bse^rved 1:^

Daial (1974); 'iiW) $ salvaraj fl97&)5 som4arar'aJ'^n

(191B) and Chul <1998)•
i|

'Total ttitri^gsn uptake high^iit fwil d.o^ of',

siiTfiliie' x-^suits r^p62ft€»<3 Chmd, ;:

(1977) # fhe. trai.tmaiiit ci.oisJ:>4aiation r©ei3ra©d'tl5© masi-,

mum total igjtaHiS!:* tfels can b® ^pl®4n©d *37 th®
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FIGURE 6.1
TOTAL UPTAKE OF NUTRIENTS CKg/ha)

E-f-fecl o-f Crop arrangettienls

FIGURE 6.2
TOTAL UPTAKE OF NUTRIENTS CKg/ha)

E-f-fecl o-f Fertilizer Levels
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also hi9h©©t hmr^ (Tablaa 5 and t).' • ,,
'1

• th© total arpiafetw .yiald and tha pli©s« '

|>horu5 yptaJc© 'fei^ roniz® in ticeatinent ^ombin&tiori ^

could Hava brou^t ftiscmt the lii^©git. taptfSs# in this 'dsgil3i«l
ii

neition* CoBsbinatioiss lisvolving s&le crs^s res«1,t@ei in '.

l0mt. uptake of tM nutarient than int^wwoj^ing. This is"

in aQpreei?©nt with,, the of mi&l Cl974)j'SancSies
I

(1976^1 selvaraj C197a) s©unaAr#raj«ii <1978) ,*

I

4*a*4>3. potasaium
ii

Itip -toti4 p0fe|i®sl«!m uptake was effected ®lg!iificar»|.ly

Sry carop firr«iig®a«nt»# f^rtiiisMir lov^is .#ni tbair

infc€«:»cti-©n»#

"Tim crop arran^^tit ^©corded the raieciai*® total",

potttssiiim upt9^« and wik® on par witli Sgn Ot^i^s on ',
par*

the m«Kirai*« t^t^© while and wer^ '̂

-c«i par!i ©:£ th^ tsmtmnt coabiniitions* rssiilteS' An.

•th® massimum. uptake «ind resuitad' in lom&t yptaka.
I

of pot^sion.'

crop ^ranglmnt and jnaiscj \«jrQ ';
ii

planted in •aiternati® resultad in garsater annifiation

lurj^ bett^ 03cploit«ttion of available recssiiree© wnich An



FIGURE 6.3
TOTAL UPTAKE OF NUTRIENTS (Kg/ha;

Cofiibined Et-fects

Kq/hd
iUU i"

SlFl S1F3 S2F2 S3F1 S3F3 34F2 S5F1 35F:^
S1F2 S2F1 S2F3 S3F2 S4F1 S4F3 S5F2
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led ta m*sdis!iin upt^s© 'df pot«ssiis8 along' with nlferoga^i-
'I

im«S phoft^ioruc-. t^al (3.974) ansS SoimsliBr.armjeis (197S3 alfo

ofeaervssd that ijitereroiss^d ^tana® extract imsre ^tasaiisn ;;

-than the «pX« ttsnM*

SMam th# in^Sividuai of po£a#«ium' by ths^

compamnt er-ope m deqiin-inf tF^.nd with dac^a^ing- '
- ii

lmm% of fes?tili8«r«^ fitli <Sos« of f^rtiiise^rs r-esultiad M
V ''

tha.-ntasdmwm 'totai iiptak« of fotss'nium 75 mm
!l

<Sos« iiMeh in 'tairn- -wsn- % SO- par <^nt-asi«a*.

Thia r^alsivsiXy h4#3 tofeal dryraatttsr ^i©!^ '

potsii-saliam uptaSce %' Xtt ^h@ -SgF^ co.uplaa.'

"With- tha hi-#?®»t pQtikSislum- nptsSmt cowpsa tTa&la 5> 'being
i'

jFacordftd in -thi© fcsre«tiRQnt -c^ul.d h&v^ resulted in this

€-onfe>in&tion giving th® total «pta^a o£ potai^aium, i
]i
I

4.*'3* ¥i«M attribat^® and yi^la
ii

4.-.3.1* H^JBsibaj: of pOdte iN?r plemt, length of p^sSs# siuR^r

ae«is5s p@r m& test wai^it (htmtireid ^ain
1

tim mm vatos on Qf pests p@r pl«rit# i®ngth.

pdfd«j„ fiuntoar- of :P©i?' po^ and t#»t wesight, of ^owpeai;

ara p^«»03ate4 ia, i,

pif '^op ajr^an^smts.# f^irtilisar ievsle and ;'

their interacrtion eff^ts hai, m ©ignifieent inilmnGe qu ',
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table. •9,4. -Htaiiber of pods/plant#, leR0:3i Qi. podv ntsnober of
• isaeds/jpod t^st w©£ghfe qi. epwp©a .at harvest

l^ireataiwBnte •N\imber p£
pods/piatit

lisngtii of
pod Ccm)

NWiber of Test
BCCids/pGd .welgfat

Wain faGtof(s)

^5
SE £

GD

{0,05>

Sub £aetorCF)

^2-
^3
m ±

ct>
10.05)

S X F ,

%^2
S3F3

V2
V3

S5F2

SS ;g

CD

(0*05)

10,65

9*33

9«50

• 9.,20

,1. •

m

14*16 13.84 10*02

13*03 13.50 9*13

13*77 • 13*5^ 9.02

13,78 • • 13^80 9^6

o.aos 0*320 0,*-408

m • ue

10*15 13..87 13.90 9*06 ,,

9*58 13*94 13,65 9.55
1

9.35 13*84 13.57 9*38

•0*512 • 0.150 0.292 0.228
1

m US- ' MS

m*75

io.60

't.SS

9.m

9,60

9,40

9,50

^•70

0*2S

8*90

•UQ23

m

14#00

14».30

14.18

13**?0

13,68 •

I4a.3

13,85

13»85

13.60

13«®3

13#92

13.48

Q,301

KS

13.93

13,65

13*95

13.68

13.60

13.23

14.15

13#13

13.50

13.05

14.23

13.^

0.534

KS

9.70

10.61

kt*?
8.93

9,31

9*10

8,SS

9*12

9*39

9.02

9.1?

;9*2S
0*456

. WS
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the mufsOssr.of :|s0as length of p€>ds.* •niSBbor,- of •'

:S-oe(S» .p^ pod «ts- w@il a\®, m. t^0 tmt oi 0swp&m* ••

sr^&tter yields of co%.pea mm- signlfi.eaatiy
ii

influenoisd only by the fertiliser levalss. l-iene^ there

no rsarJsa&d •«^f<8ot or: iaii?S»Qr of pod?.# length'of pod©*

•of seeds per pm and t03t w0i#st of th©' crc^ ;'

mt^n<3m»nts effe^ ©f cseop ,«carang®^tjt© and';;

£eirtilis0r' levels-# m tha cm^ of ^ertiligtr -Imrml&u th© (

incr«»«®(i drymattejr yields notioe^i in the aisi^

coi^d \mv& been- ^v©rta4 totwar^s th@ production of va^g*.
«& I

tativei rathoir' than toward^ the- ^ain yield' attributes
1'

»«' «vl(aetnc«d by the aigiiificAi^t incar^ass ii? bhusa yield is?
'I

thdjid tr@atiaent» {Tabl© iOll* ;,

4»3*2,» ^oa yield ;,

fhe msm v*ltt©« on yield of- <2ov?p®a isaee |i®©sont«ii

ia I'mble- 10.» i

Ihe^^^ffsctat of <Slf£0xeiit csfop -iM^ang&nsanti- fortili-sar

10V93U6- «nd. their int«r^ti©li», mt ifiigriifidant in i|

influeticiRg th©- pod yi^ld- of ,|

;i

stocfes tm&tmnts h«d rso -si^ifieikirit effect -on number

of -pods per -plant.# l^iigth «>£ p©as wi«3 #n 'IC^- grain weicbt,''
I

their topaet of? p0!3 yield'ii?«ss not p«rk©a. I.
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•poa yield# mmu fmtvmt
i,nd02c,.«nd protein <?ontesit of ^«ins of coi'ip^sd

harv«»t

Î'jjeafcaifiiR.ts Pod

• iHgAim)
yiel.<5
(k9Ai«)

'Bbma
•yield:

Haijimst.

•ini^QS- •
•Protein''
ecaitont •

of graiiii©
, i%y

•Main factor C^>)

h a373f.66 ' lS*7S.- . 'o.26 21,19 :,

®3 ui2*n 1301•83 10,60 0.30 21.33
, 1

«4 i4i9.26 1255.43 • ii^ss 0*28 20.25

®S 13?0i9S 1244*82 • .13*97 . 0*,2S ie',,€4 !'
SB ^ m*m4 67*3D» 2.027 0^047 0«428

CD

(©•05)
m m m m l»36e |.

factprC.F)
1

h i493.3^ 132S*91 13.as 0.22 19.71 :

4 i4aS-79 1284.28 • 13»i0 0.2-9 •20.54 '

>^3 1432#44 f27l,61 11.f5 0.31 20*81. i'

SE It 32*S89 21.222 0.582 G.023 0,417 i
ll

CD

<0.05)
m m 1.699 0.06S7 HS ;

S X F „

Vl UBlSB i4%4*m . 15.90 0.24 21.05 ;

Vt imi,n 1331,.4S , 16*00'. 0.27 23..00 '!

hh 1522433 1374*55 . 15^28 0*27 19.53 ;,
BP t41§>.33 1336»$S . ii*as 0.21 18.85

3,4i4*9© 1334*00 ii#05 • 0.31 21.10 i'

^a^'a i402*40 1^*15 , •B4-m • Q*39 24*05 ;

1423,50 i2m^m , 12.33 0.22 21.33 ;,
1329.2S i.234,0S , tz.iQ 0.30 19.67

®4^3 150S-,0:3 • 1263.18 . 10*23 0.33 19.75- 1:

1449«60 ia33»0S . 15^33 • o...2a 17..6Q

1363-. 2-3 1236*80 13.18 0.25 16.40

I3d0,»d3 |214,S8 13.4G 0«26 19.92 '

• ^ 6S*17B ^Z*U2 1.164 0.049 0.034

'CT^
(0.05} KS. MB 3,398 m 2.435 ,1
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1500

FIGURE 7.1
GRfllH YIELD OF COyPEfl <Kg/ha>

E-f-fed o-f Crop flrrangeraen-ts

1301.S3 1255.43 1244.82

FIGLIRE 7.2
GRfllH YIELD OF COUPEfl (Kg/ha)

E-Hsct o-f FertiiiEer Levels

1325.91 1271.61
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I

nearly 6noth«r 4©.day® to.make tap wh^tsver' grmirth

thfit,ha<2, boon r^tardad -liemison <1.960) and Cheng

«i%a Shlblss (19QS^) alao r«ipo%rted. simil-ar findiags* ;
i;

4*3.4* Bhusa. yi^l^ :,
-, \ . • ' :i

• fiat;# on bhuss yi«sid of cowp^a «t tbi© tlm; of

harvest war^ -sBalya^a ©tmtltticaliy aiia the. mam veiyes

ax'o'.pr^0«i)ted in T&hX® ^0# |l

©££^:t« aue to aiff«rent fe«'tiii®3jr i^v©Xg' an^ j

intorsciion ot ctop' aaermgmmntB «ith fertilizer ieveie

aiignific«ist in affecting the yield of bhusa*- Of - the three

fertilizer- lev®lg, <i£SO imr dose) prodt^csed tij© '!

.maximum bhtusa yield afti ®n par with (73 .per cent •

dlc»e>,» Fg and mm on 'par*
I'
I

ot the -treatjsvent ccsmiiinatien®,; S-P^ rocordad thaI 2 II
ma5eim«a • rscorda^ th# minimm btiu®a yield.,

ji

J'

I?erli»p8i- the- Mc^r nutrient doaes i^uld halp tha

plants put forth b^tar groi^ m ^iasnc^S frees aata on ',

nutri^'!:; -4134 i&ryraatter' yields C;T*bl® S.) this

Gould h«v^ .ir^eaaed th®-. yisl^* sinc^ thie inersas©''
;i -

in arytR»tter yi^slds tsjerif not manii^QSt^sa throu^i po4 yieia»

ana grain, yield®^ anj3 perh^ tha higtMU? tSomB o£ nutrient-^'
Kaw

could hftlpaioniy to An^eas^ vc^^st^tiv© groi^h# the hi^or';
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vaiuea of leaf nnmber atKS l^-J in tlieso. troatm^Jnts i'

point out thi® CTabl^ 4). In th© cs-op ^renfpsffiant:

#hare coisp®*: arid maisEa' •were f^om in €iit@rnat@ rows cm^k

fsopulnfeiofi wfts 2.;0w^et arid tiTiliiS aiwg M$,tn tfe© l&ms't ;|

level of fartilia®!?® irecora«d the »4n4«RUin l^usai yieia. ;•

4#3*S# Harvest- " . ' 'I
i|

®s3li values asr© prasantad in T«l>le 10» ,;

Bl£fer@iit iovels ©£ fertiliaeir© produeed, mairJcsd

di£f<arenca An iR-d95s,.valiiiaii- rnvm thmgh crop

^mnt& md iiitar^ctiori mifmtB mm mt, i9i§n4i|.C!ant» . i

ii

mth'th® tl®0« •ieveis# 50 „i^r-*&ant md 'i

75 p^r cent sSose® v&m on par aiiiS .gavs© 'ffiaxiffiisn: h&3s^mt Ij

inOeK vaXii^s (100 per csnt -to#) gave the minimvjffl:

value-i '

I

Harveat Is the ratio 0:-f yield to
I

MolQ$ieal, yi«[la» Sine©: «i^fieaiifc imfluen
|̂,

on gr&in yi«ia: by vajfioiis ttmmmts and tlie itK^aasad
' !i

drycsatteJE- yiol^ iKifeieQici wi^ 'the application of hi^oar :'

doe«B^ fwtiM^j?# m& aaso<?i«ta!«i with iner©aii«^

•tion: of vsgetativ© grmr^ and. bhtasia yieia. m discusaed

^arliar C^abli©. iO)^ was a a©cafeas<& in tl^

ttairVfflst ina^x Values f^r tfm witfe higlier level©''

of fa^tili?Eer aFplication* ii
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FIGURE 8.1
GREEH MRTTER YIELD OF MflIZE (t/ha)

E-f-fect u-f Crop flrrangemenls

S2 C7
w'J S4 S5

FIGURE 8.2
GREEH MATTER YIELD OF MflIZE (t/ha)

E-f-fect o-f Fertilzer Levels '

F1 F2 F3



FIGURE 0U«
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Cu[Tibir!0d E-f-fects
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b&tmmn plant, -papuiationt was fown^ tp- 'be. iiUQor,#

positive.

It wss .#lso- 8e?9n th.at th© M^iaet .yielcl. was p^oauc^'d

iiy the hX^mt iavi^'l isi f-airtiiiasr.s* Hia yielcl atts-ibutin®

chir'liGter# .IDi© hei^jt of p3timts mid nistsbor' of l«i»v@s pm

p%sm% mxm tnimimm th© i@vel of f«^rtili«cjr >'

mpp.lication., frcm the -uptake stuiies C'Titblo 7) it w®$-

eX@ar~that -t^.- ^tike of -nutjor nutri^ts- 'wit& 'siso maocimucn

in tha foirtiiiisetr- I'liveti incremcQd- :wpt^0 taajor

ssutriants-- U^m positiw ©ff«ct •on img&tatim

^jrowfeh, rss-viltin^ in ina?e«#©d fod^r Fiela..- ^hivanand-

Ci9S7 > «!.«£> raportedS: that total Isdaor yieid- of nos^wa

was Jiigbsst at lii#t «n<3' »©diua. ffertllii^r levslss.

Asasjiig troatnisnt 0C3iab4jj#tim« ra«2#r<S®i. ths '

'isiax4iii\jm ffiatt^r yi©3.<S: on with -th^ ^omitJiifiationa

invoiving pxjTi©-. <?rop pf -maiso ifwSieating tb@ f ay©\irabl®
I

infXuanea ©f cmipe& -tth^n mitst. was ^o«rj- in aXteimat^ torn'

Mth it Bx^ the 3ii^ XQvaX oi mtriti^n. It. niaf 'be noted

that in this ts'oatiaei.nt the ^!^«aXation of isalaso- wm ^»o

hi#i^ than other int<i^ir<3pp4a^ -t^atrnj^ts.. thim eouXd

«X«o hav« its du@^ roXe in aut^menting th#

yieXa with adeqwat© mit^itiqn.
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4«4i. Quality •mpect&i

4»4#1, cirudo. prptein oantent

'?ha ?aatii on cru^B. proteiJi contetst esqprassorJ a©- pcjr-

centaga o£ coy^B. ^ains^ laaise were analysed ©tatictl-

•cally «rj3 t!ie results are prosantQd In Tabloa 3.0 ©tid: *!?

•jE^spastively*

Tm proteip content ai co^#aa sgralns- was af&actsci

by ^ffer-erit c^op arsangsin^nt© aynd -by tha intecaetion of:

crop arr«Lng^s©sts «ith £©rti.-M®sr I'svsls,, ' aiffofont

£©rtili?E®r levels? had m sigoificant ef:f©cfe*

of th© di-f'fes^nt crop arraagsnig^ts, 8^ r6«jora^a tte

hig^&t values C21.33 poir osrst;,) which wss on pm tifith ©t!i©ff'

mop arrang«n^fit© ^»s3«spt

eofiisiasiring tha cSifferent treatimrit combinations?',

recoar^d the hltpBst v»lsi© C24*0& pot: mht} sod was
«5 -S

&n pa#' '̂S^i r«C©r^a©d ths Icjvsee't valiit^ for protein

iSGntarjt <17.6 pair c©nt)»

Triples row ^ran.gemmt oS ciowpo® had recoraocl

hic^i -nitrogen upteke getwi low pirot^ln cootQfit -In graifi

perhaps bac^usa- -nost o£ ths ftutrl^nt coiild liav.:^ boGn divertoa

to tha- parts# sine© th<3 treatir^mt had givtui '
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JairXy .hi#i values yidld (tabl© 10) • txi th®. altar-

8iat«,row arr«jig«9eafc. the- Iw- fehvw^ yi^ld recor^^a sho^

tbait WQ^ of. the' nittogan i^erfo@d by have-

bsan aivsirtsa 'tow^-^s th<9 g^m$>m i?as«l.ti^ig in tlt@- M^her ;

|5rot«i.!i intent*

•• ihe low ,pr^®4n omt^nt <M-Soci6te4 wi.th ttiQ full

#s3s» of Ana, fcripl# xmf :

••Cl0ui,d hav# togmttmt cdetolne^ "to giv® l^war protein corstants

in thlu txmtmnt ^s^imtion. «s tb© tiiken,
more.

plant I^v0 }3^m mm m- plaisfe pmtB otJmr '.

than 'this

4»4»|,a»^ miae

Itm protein mntmt oi mai*e- plant att h^wet -wa^! '

ii£.f43Gtsd by fesrfeiliiSQr lev©.!^ an<5- Iry the inters-

actl'ost of fi^tAliaet l«5v®ls ••S'̂ th- t-h© «Eraii,gsiEiii®fitt®».

'Cmp arraar4g<itrffliftt» not Mh^w mj ai^niiicant ^tfect#,

•Of th« thr#© f©rtili«ai? Iwel©,* arjiil wer© oa •

jpar attd tSiey ti^^e si^nlficaatitly aupas'ior to

€<^iaarin9 the aiffi^jpsisnt tr^attaant c<?tR^i.fiations 'i

the v^m* the cas^Iftfjtim

iracoraed the loweiit v^-tie fcap protaiii •.e^fjfceist*
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Heroy <198i) and <19S9') h®ve

o)t3««ry«^ Sihat the protein coritenfe of laaiza ms mt ''

affectiiad laf- th®' aifferent cseop^ ar#ang9ta^«ts», Mt tl^ fei?€i-

|.4«er l©v«|« haa a m ^ ^otein ;1

•pejri^nfea^ &£ mim»: l®v«ei2.p of :f@jrtiii2;Q3f9 !|

toimd t© p»t-^ A?i ii^aaainci gjsu^. pmtein fields !|

•of istiass* 'ttm ^tmmn nitr&g&u ferfellisetian

snd protein p^osnt&gm w»9 wsli est&bMsimd 2^ sevcarai
'I

liprkdre- (frlp*thi» 1,9711. e*J«gop«i et t&74$ mngto, ^
i97B %9&7)*-

'I

I

Hmiim pifint#^- ift aiternat© with coi^m anci fuil

ao®e of fertiliser# r^soraed hi^iast vaJiye ptot&lri
|i

par€»ntmg« ©hewing ttse mribmci^g @f£@et .of Xagumes ,
I

high«r l&vdls ©f nitrogen 0n tha ptomUi cotitaist ©f ra«i^»,;',
:i

0imil«c- showing * hi#^ peot&in yield .of laaiae
ii

With ms by f*«t0-i gt (|96S).# selwwr^ 1;

si* Cl9t6> Cl987)fe
'I

I

4#Sf f^utrii^nt statwa of the «oi3L the m^pBtismnt ;,

riifi mm v&lumi qS available nitaw^^r available- ]

l^aj^ru# and avail.able ^fe'®»©lum In miX aff-scted:

by 03n^»t mais^ ansi- + mai^ arir««ga!n@n.t8 ferti*-

Maseir levels- ar® p£a»oiit(id in T^lO' ll«.
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4#.5»1* AVsilaOal©'in tlse soil • . •

Iti# af£©ct» mn •t^m fiiis^ogeii in P^il 4uq tp

«?rpp arrangements mvB. fertiliser lisv®!© m,arJio.d «liffa- •

rences' isd^iie their intemctions 8howe.a no aiff©ro.iwe».
I

mong tl^ difier^fst erop «rrdn^as«jnts# ai rQC;or<3©€- '
•%m hi^st v»iu© for avail^le ni"trQ99n. in tfm soil

•the experiment -ti^ick on -pm %4th otfiesr intes?«?rop «rr#ii,ige^'
I

imsrtta# Sg re<sor<3®a the lowa^t valua« i

Hm$Mm .available 'ni-trogajj iii m$l was for

%giii# th®-. facts M ®nd <m pm*. !

pure -M &mpsta rie€?or<ls^ th® UMBci^isp. avail^blo

ntitro-g»n ^©at^ist wMcih was 013 p«r «ith otljar imBr&mp

«itu*tiant,,- <2omparativ^y nitr^jgan'fisfrntion of s&ib

of C0V55«» ie smtm m» #i6c> mpQs^t^ % ofori fi«:

M«ia;© hmm- coci^te^l witH co%i^^a ore^a and ';
• i

e«taK»d''4i ^pietion of nitrogen in the iioil. "fhi® rai^t

Ii»w,^»tljnu3.atea th@- Mtrogen- fixstim iit ^<3 coGQseiiw

«ate<i the nitrogen froffi th« #©il ^in^ng it on •

with tl» ji©le ^rop .of i3aJc!&r« <i9@S)

r^portea this lilija ©f eEfe^nosd nitrogen f lasation- by ;

•e^wpeii int®r<l»ops^d with pextl miii^t* puro' c^ro^!

of •m#i'ase ttife. i©«st vaitiOfc. Maiaa r^^ir^s ni-tro^sffiii •

.iii©r«>: tiian 0thar' niitri^int® nnd $.&• m ef i
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mmg -thcs f@rtlli:s5@2r "IS per cant dose of

feirtilist^rs- ttm V«im ©tlier t-m

l<^els mm- on par# At ievel® of nitKsog&n-

ticffii,. the fauptilis^rs laight hmm itjesr^asea mtmgm';

^pt'ii3s» m& ^cmm&4 tfe® mdv^Q fojaRstion nitro^B ,

fiKation* RhiCKlan ^ al» (|90t) aX#o reportaa- tiiat rtedule „
I

nun^jer and w»ight vith' iificj?^»:»ifjg Qi ^piicKS

ait3r0gon» • ;50il ini^t hmVQ hmn more of 9vei~

i-iOsle in .the c«»^ of SO ,p©r dog©- of fertiliser©

^ue to sever® 09(ispetitl©nA

coft^Msir^ to tl^ iftiti^ 8t<itU0 ,of mf&il&bl^

Uitro^n i« th^ noil (362.6 teg/hali in generai thsr® was

m ineic«*«ffi im $1% th© crop arrsisgiKnentB* erop of '

.js^wedi ©iily a «li#st inerdais to it© intensiva .•

feaaisig vhiie thei sole crop ©i «inka intsr^sfop ©rraa^Q-

.menta reccjraoid fairly hi^ 'SSnticli^tit of .soil ,

•niwo^mS0t#tiym»puilSQ int^E-o^^fJirig in ffi^id |
1

w## iilBo raport^ mtmhm gjfc ^ (1977K,

4*S:*-2« .Avail^l®

Available ptoapbpnas- in' tlsQ aoil ©ftejf th© «5<p@rirai^t

WiMt influeneafd 'oy €ig£©raiit ctop ey^rengar^at©#. fertilizar!

ievals m4 their iatefeeti<3iis* • '
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.Among tho dlfCoE^nt crop arrangements# S.,^ recorc^d

the hi-^est vs.lu€2 #^ch was- oo per wltts S- -and S^» S-. gava

thQ lowast valu® ••^.:^€h was or par with s^»

•Considorlng the §&rtilizor levels« recpi->2Q«3 tl-ia

higiTgaist valuo ana tile lomBt*

III the case of different ts^Q&tmunt COTbiiiations,

-SgF^ recordao the hi#ie©t arscl .s^P^ r©cor€§€i iomst

Value*

ma pure crop of .rnaiae ra<?ora©<l the hir^ieet

Itio sole -crop and tripla r^- arrangsmanfe of tj*ie^0

the population of cowpea um hii^sr raeor^aaf-i^ t,hs lovje©t

mi.ng n Ie@si«)« son® quantitY 0t pnQ^pmwm might

have baein t3ti.Ii«04' for tlv3 .seoot growth isn?S activation of

H fixing Isactesria (Tlsdale g|, 198$) rQSt^ltino in e

rQdijctim In avail^sle phospfeortj^ ©f a©ll,

AS tha d©st0 0£ applied £Qrtili.seirs ittcrQnBO& tl^E'o

W3^s « corresponding incr«>as^ in ^10 r«i(3u®i phPspJKsriis In

tt^ soil.* •I'tsQO M#wr level®. o£ riutriisnts^ appliod, a

sniall fraction of rsutxiants msuIcS havs hmn i©ft uraiitiliaaS

the ®t@!idlng crops giviBg ipcr^asa in rt^&MaaX

nutrient content of soil.

IJiQ tr@atm@iit eaf&^i.nsfeioK involving s-qIq ^rop

•of maiasQ Hiid ful.l dags of fortilisors irecordad ttm liighe^t
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Viilt# becftu^^ 0-0 the sup^ifiority- of effects#
1

C«3i!Jbi^ation i^voiying ep«pea p©|5\sistloii aisd

iofioct (3o8Q- of Ap^iUed:-f©rl4tisar0- r«ss^^, tJie-raifilmym
, I

nvail^ie pl^oastiorua in ti®: -sdAl tbe ©scperis^siit 9S

mt9 •quarititif of 'mitarieftt *©uid haw'"b^aen. alasorb®^- by^

cowpea iB mil to fmd oa plios0wru@ :

(K^way,* 1978)*,

Thmee ms m build up ol.avniiftbi^ ph'^apborus nftor,

qjrpFipiaQ to- the Mitl^ -status iB*& kg/h^h itiB
I

aaa»<3 fertiXlxsr^s «?»«3 the residue# ratunietl to tl^ soil •
I

wsmXd hava .«^ia«.d to th». Aveiiable ^iO«p?i©r\i9- paol in tha^ ;

soil-.: ^Rsi« ie. in ^gj^mmnt tba f inings of Bisms

-gt ad* <1S»77) #f5«,'P&ieniii^pan <1985),.-

4«S«3» AyaiXit&3>@ pQitassium

AvaiX^ie pofeasjsimi- An- th© soil after th© ^^pmtixmnt

•wa® *£f^t«HS di^i^rent omp md the intoir^

actloi? of crop &rr«iS9©»iits witb fertijiter X^v^lc awhile ;

tb© effect oi Xw©ls w®s not

1

th« M'9ih©«t v«X«® sif*slfi«aiitl^

to ©tl?@ir -^op .iarr.aog@rn^t»#- ^
I

ttsie tr<i«t«50nt Gomimtirn mcoe^d tte !®«seiiRum

avail^X@ pdt«3#i^m' -s^r^ racortaed tJi®' loweet valye, •
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fable 12m XiM of # fQd^ar malga
'intercropping

Trtsstmantjs lil-m ux: iSii

Main factorCs)

• S 1.90 0.94 i.s-?

•-4 l,»6i 0 *S4'
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FIGURE 9.1
L.E.RA.E.C flHD I.E.R

E-f-fecl o-l Crop flrrangeiYients

FIGURE 9.2
L.E.R,L.E.C flHD I.E.R

i-f-fecl Q-f Fertilizer Levels
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the trestraant combination shov^<a the highest '

value for this ratio, lowest value was recorded by
i_

S_F_ and- S_F« ccsnbinationsi !
a A 3 o

This index provides kn estimate of tha benefit the

farmer derives for the expenMture he incurred in adopting

a particular caroppiiig systesn* Among the different treat-;

ment qgmbinations of the present investigation recorded

the maximum value for the benefit«M3ost ratio followed by :

Showing their syqperiority over other treatiivent Gombi4

nations.

4*7,3. Return per rupee invested on labour

The average values vtare warked out ^d presented ii|

Table 13• Different fertiliser levels and interaction of :

crop aqrrangoavents with fertiliser levels were significant 'i

on return per rupee invested on labour v^ile the effects o:^

idrop arrangemehts were not significanti '

, , Among fetrtilizer levels, recorded the m^imura ^nd

was superior over other two levels* ahdl F^ were on peir,
I

Gf the different treatment ccanbinations, s^F^ recorded

the hi^eat value on par with recorded the i
lowesft value for this aspect* '•



Figure 10.

Economics of cowpea + fodder maize intercropping

1. Effect of crop arrangements 2. Effect of fertilizer levels

I
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, /

J F

o ^s. J*

• F,.

-•-•-Net income (1 cm = Rs,5000/-)
Benefit/cost ratio (1 cm = 2)

Return per rupee invested on
labour (1 cm = Rs.2/-)

Return per rupee invested on
fertilizer (1 cm = Rs.lO/-)

Return per cropping day
(1 cm = Rs.50/-)



-i 3, Combined effect of crop arrangements and fertilizer levels
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per supm or .will pro-^ida'm

•iaijBtimt'& #f tJie 3pr^.w6t.ioii ^£§lclmm -of a p^fcicnil.giE' treat-
1

•Kieiit ^with petgara to aisotjnfe on 3Uibour,-. higJiir

3fieia« in. plofeg giv©n hi^mt of ooiiia havo

i«cr®it»ea. th@- ana tjhe mtmu p&s- r^^e- |nv«a.st@^

on "I'sibcsiisr m invsstesenti •©» J-abour did mt isarhaps Ancsrses^-

•iS^)c041y id.th'. oi

cmpssA and foadajr planted in ai-tesmat© rowo i

nith full of restsoriSma the. maxlJS'am vslv^s^.-;
!

similar.^«ult in
1

repoirt^a i33f G^th^umftry Ci^S©)*

4*-7»4,, Return par rwp®#. on f®irtil4s5@rs

i

Th©' av®rag@' vmhim of ir-©tUEti par ,ru|>®£i liiviist©c3 on •

i&rtS.%izm^ are -Esr<s#sjnt0«t Xti tabl© 10.

t';h®:.ir int^iraBCtions its£lu6J3i«s$4 tha rotiam pef r^ipeer irifvetstea

©n £art.iii^r.s#
1i

!

S| jr«K5^<3»4 maseirnujs! ;iit53 superior to

other crc^ ^3C-.^Qe^nt!s». iMl <&thisr cmp \ipe.r^:'

m per* • I
I

Of ti». titi:®# forfcili-g^r l^veXs* r@®uitad in tl^

aasfJjR^ whil© «iilS ^2
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ValU0 lay fcM lo^st

l3gf utiich mBS m par SgE'g'-

g^iur^t |«ar fttpe® Invested ©n '^ves m

«8tiBia.t0 of th0 proiuction par unit cost s^Bfe'm fai^tii.i-f

sstil for diffe^eut. tr^«t»©nta,- mcmg--'th». cm& m.^mgmsm^»

tha- ®f -g9m tli# is4#i^ft,

the i3R!V«pt^nt pn ms ®4riiioite h@ra»

ffie -SMsie iu:guRi0nt «jm4_d piit for^^wrd for ttm M^ar values

;ifi m^tiM,.tm€ oecyrred .for

A^Mn .pir© of eowpeB «itJi

iertilisE®r and Ms^st lmm% of J

.r0<ssr^«s tfm hi#ie#t v&lm for return p&r ri^pea .inv^stea

on £«rtil-i2axrs»

I

4#7i.5* Kefcum -per ©rowing (Say

Tfsa Of ratyru posf csr^^pdn^' €ay wera i

•worked out .tlKS- smm ^aro in T«M0 1,3.

effect^' due- to <2tap f^tiliaasr i

,4o«0s «na' tfmit inw^etlon^ •wsmp® signific^ut in

the jTOturn per qrc^ing: day#
r

lrjr«sp©«:.tiiV^ of fextiiiisor-- levels Oaf rotyrn

iiroa mix mop arr»fi^®«©nfe3 t«3rQ on par escort ^eh gwiro

fsh® JiilniiaiJiift vaisae* i'
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leer® m 'iriitj.#, ;

11^. ts^atsasttt ec®5&>ifsafe4i5ri ,re<5ar#e<a^^ tfee #«istiia-

2ER ©ft p«r wit^ ^3,^2* valt^ t&j:

tm, \

tSB. iitm caXeeiat^si hf' tha »mm e<juatism ^©d- iot ttsa

.€ialcmi«^0a of liSii# of Wm 0I .pe^

diac0 •feiia ©cm^ftiiiry iriiElae of 'ttsgs pp>au<s® taiseiii int@
1

•eia»3.-«tim. s&. th^ vaiu© of tm mm t© l>& ©laosfe
1

Sfimit&c to L2M* • itt, th©" presarit sitiKSy also^ tlw «^c>p srraufQ-

mmt .r#eora#a tl^ M#i0isfe, mlm ana, tlw' i

0is5v-il*r -In tm vale® to fxop ajEran^QE^Ut wais

aariier sr^|JOirt^ by •oaethdJs.iisary (1'989)*

I

3mt l#SR,. tm m& maasAmm for %^' p@r Qe?it afdl

75 c^fit- de«e of

i!h@ co®bS«atioris im&X'^incj af''

f@rfe4ii.3E®r:s 3?eS3!or^^- hi#iQr ISB: mlv^m laiontf witii

thm- i<sy«8fe ^&m remrdea tlt^- iQifi©st valm* '
,)

I

mm ab$m jf^enlfe# m yt&M m4

'bio2.09ic.i^ arid <®et3i5tfssa4e mSMlcX&nc^ indicses,.' it .1® ctear

that ibdtltr mmit^ M m ida®! i'nt^rcsr^p £or cotipaa- iri; W^4

faiiow®-. % piamifig i'0§^r in altsmafee

rows, ^ §et ali^st '^m tn0pm coR^iuped to pur^a^
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,^op of oo%^s». m most of the r©sul,tsf,i, full aoeo sna I

7S p«r ^11% does of mm imM to Hm- m par.

111© »oii .nutriiint stafeas aisa b©- ispirovitd by thl« intQir^
r

.cropping* Bo csropplifi^' syst.«s. of cqh^^. on^ fodd©jr m&i«e

iii rows 7S per of x@^oiiKK?nd©i «3©^

•-of feiftiiljj^rs i® as im&i: practicQ ^osr the eiEtussr ri<^

faliowft*



SUMMARY



S,. SUmAEY

m was €:on&uct04 iri 'tlia 'rice

fallowa sjf thB' in&'trmtion&l Fsanr. attgejiei to- th& Collo!^

•&.f ^igrlGUlturcs# V^ilsyeai awing 19S3«'*'89 uith '-Sie eia'joc^

•tlVB &£ e^ieating' tl^- l>sist .©rop |!rra^if@iT^yi!fc. lor a c.sSis^&aa, •«>•

•fod'fer mis® intssrcsropping s-ygtfsn \mdBr Mf£ar&nt £ortiIity

iev^is, «Si££e£'@nt •ssifop .a3fran^r?asats • triOQ wers;; pure

<jj;?op of es%pe& at tS k IS oa -.©paeing CS^ ),. piir©-^Qp of:

maisa at 3D k i5 c^- spacing CS^)* eo%.p©a at 30 55 iS sin

apaclng mith aitemats (s^), .paired, ro® o£
&QVP&0. at -4S/1S X is era spacing t«lt!i ofm ^qw o£ rs-aize in

between (S^) triple &i coi^^ea 30/15 n i5 €;sa
«|3aclKej with om mM' of mai^® in It^e- sola

•ero|?» were- raised, somxm-^ tb© ^Efici^ncy of c31f£orent

inm-rerop lovel-s ferAsa mirQ

100 p0r 1^131, fS par omt Cf^) -an^ 50 ,pGr C?3)
ai th® reeoRsiRensSQd i^iitrlents for cbwiieifc# maise a«d

dowpstfi ^ •mai-2^ aacar^ii>g to tM «xop :@irr-aag@m0n-t ®nd the

•^©a occ-i5|>ied ©ach Ttm- was la.id out

•ifj spilt plot (fesi-grj torn reiipilcations. Obsarvationf

i^re mad® m •§s:owfcfe. yields quality*. upt<i>jo of

nutri«tnfc-0 yia.M 'itia results of tl^ie stusiy ,

«ti^3^i.sQa' fe©iow#
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Standard

weeks
Period

9 Feb. 26-March 4

10 5-11

11 12-18

12 19-25

13 26-Aprll 1

14 2-8

15 9-15

16 16-22

17 23-29

IB 3D-May 6

19 7-13

20 14-20

21 21-27

22 28-June 3

weather data during

APPENDIX

the crop period and their variations from the normal values

Rainfall (inn) Temperature: CO
Mini mum

Relative

dltv CA)

humi- Nurabei

days

of rainy

1989 Variation Maximum

1989 Variation 1989 Variation 1989 Variation 1989 Variation

-0.78 32.36 -0.22 22.5 -0.28 75.75 +3.06 -
-1

5.61 +3.75 32.62 -0.21 22.56 -0.69 71.50 -1.93 3 +2

0.57 -0.63 32.74 -0.20 22.75 +0.12 68.64 -1.07 1 -1

-5.74 32.61 -0.89 23.66 -2.06 68.57 -9.04 — -2

-1.12 33.59 +0.11 24.23 -1.42 70.07 -5.42 — -1

-0.93 33.53 +0.04 25.06 -0.85 71.21 -5.06 — -1

-2.74 33.74 +0.55 25.39 +0.06 75.64 -3.43 — -1

5.94 +3.12 32.84 -0.18 24.57 -0.17 77.79 -1.27 3 +2

9.74 +6.85 32.81 +0.34 24.46 -0.55 77.43 -4.33 4 +3

6.71 +2.35 32.33 -0.07 24.18 -1.22 75.71 -3.88 1 -1

0.49 -0.39 32.29 -0.45 27.49 +1.71 74.07 -3.02 1

0.20 -0.18 32.67 -0.02 27.11 +0.81 74.93 +0.12 1 —

9.34 +8.58 30.28 -2.26 24.49 -0.85 80.71 +1.49 6 +5

2.83 -1.47 30.06 -1.14 24.78 +0.72 74.00 -9.52 3 +1

positive sign (+) shows increase over the normal values and
Negative sing (-) shows the decrease from the normal values
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£iowaring* Piant hei^t, nm^r c£ Xeava© ancl LtAl o£ botJ'i

•co%/psa end m&Am mm affected by diffarant, fertility

JlQvai®. doiS^a of fertiiisars were tmmcl to ho tho

boat,

llie crop ^arraft^»ms 4ld not gshov pronQURcod vorSa^'

tion. in tli© upt«3sd p£ nutrients by cowpea ©Kcopt potag^iism#

•potasisiixn uptake sf eowx^ea aatS maiza for ttieir

raspe<2tlv8 ®ol© •crqpsji For mai-se* nitroge^n and pho8phoi.*u3

upt^e were m«scimun\ %i^eri gs:Qm^ in alternata rowis with

cofepea plants• Full 'doise o£ fes'tillzeirs r^sord^e

upti5pc<3 value®*

•KuBiiber of pocls- plant, -longth of poas, nisrribor of,

$s^ds per :poaa hm<3irQd grain vs3ivHt» pstl yield 'e^s ijioXl

greln yicjld oi co^^a viure. riot atffectGa by different crop

arran^ssments or iertiltaej: lov^lg^

!1ia fod^fer yiaM of madz© wa& a^fsctea ^ Sil£feror.t

crop arrangessenfes tha .p\sre crop o£ mai'ga ves. oo par

%?ith th« carop ©rrsngaTiont ci&wpoa and meizG 'mt'-B

alterRsteiy gr©wn, i-lunst£-ea per cent r^coRsaoinclQd «iaea of

fartilizors recorded tljO hl-'^ast value for £od?2or yiolci o-3



Tim iar&@t!Sant 'tidiere coi^a aftcS mai2^ mrm in i;
i;

f^ows in ttm .greftteiifc prot<?in e©ntont of i
i'

Gowpe* sevimfey five per mnt dose ot feartilisers 'j
11

reeulfced in feha: hi#w®t catud^ protein, oonteiiit o£ mi^zo- 'i

l

fh& vmciom 'mmmrn tm, mt prQiit, i;

beiwfit/cost 'ratio. 3f©t.tJr.n s»tir'rupa® invested on is^w i;
ji

and jr«sturn p^j: tsroj^ia^ daf hQ superioE- in^ , i,

crop sx^mgm&nt -v^m an,^ metaa mm mmm in i;

ftit@m'dt0 roiws at. full ^l«a' o£ f@rtilis03?s« |

pBT 0anfe «ns3 sevaaty £iVB 'pQaf e©at «30S@ of fertiiiaars

on par with gpQar<& "m^». tm* mt piroflfe' and. 1;xjfi!3£it/

0ssit ratio.

rrm a aataiXsa analysis, it is »e«n fchet eovm^

aitdrnated «S.th one row of foa^r matsie un^r tS .pQir tsjnfc

of tlifii' rmotm&T^^ .i«v©I of. ftutrietit&0 is ths l^t i«

.jprovi^ftg M^r profit to tM f^rtaeir.
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