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_ OTRODUeTlOU

The per capita, iii ferala.-? the

hi^e$t 1^-nsity ©f population ^Stng the s%at®B in

has Men rapidly dwiadlifig -owir 'th©-. yesr©:* %% is not#;

aj^rdxiaately 0,12 ha. fh© agre*<3liraati.d' eB<aox®^nts.

c©iiple<i x-d-th- th® ^jatQ^risiiif nature- #£ th@: people of

Kerala ha"?^© 1®€ to the emosrganc!© ©f ^^rs0 eroppiag

patterns with •a. t«i4e range o£ cr©ps», Gonsid©i::ing £©©d

eropsi- ride'dominates thi^- seesaw.. Rie@#'^ihg a .^rop -lihiGh,

requires large <|»antities of- water asid gyitefl t© water«

iQgged qottdifeiont carraot he growi thromghQut tbs- year;*

Ths land is generally left ialiow dtirihg sOTtisr* Ttmyimi •

lei^l -©i par capita latwS airailahl© to th©' fasnPir rie©essi<»*- '

tates raising of an. alteilaati^' erop capable of starvi^iiig

Moisture stress (ateiisg this pof-iM.-

Maisigi i© a <srop' which oe^upies a .wiiQue position

aHipng-food grains, hecatase of-its adaptabiMty to a

r^ge of soil aiad eliittatiG .conditions-, . m€z® is. wall 'known

for its:-ajroMght toleraiioa and heftse qim smceessfully.

raised as a sxamor crop in. rise fallot#,*. Moreoverthe

_.:soil aii«S Gliiaatie conditions of i^erala are fa^toisirable £or

•the growth ©f raaise iJaleesas tmiU .It, is. aa i»®)6rtant

orop which not .only roeets the dietary nee'ds -of pan h^t also

has a wider range q£ .uses than, any other cereal,* .Recently
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lias Iseen m liitesr^gfc in tiia use of, Maise

grains for €km^ production @%apoi ^lieh ;aets as a

stitute .for the. p^tr^ietiiQ feas©^ - • • •••;•"'•

• • ©ae thB .nia|©r prsblews. ^nqotjQtered in the iate»

grat<^<3'dairy dat?©:3l©paeiit pr^grajEnros o.f ,tfei& gtafe is'the

acute 'shortage •©£ -forage egp^Qi^lly diaring s-uiii^r* .Peed

and f©(Mer aecotet for ae-^ly 76 to 80- |)^ c^Bt of. the

total cost Qt Hiill?" -prodiietioni. Me to the, high. co.st W.

trains awi oilcalcQs^, it "has feaeorae- rather -€i:£iicult for. the .

•€airy mea to- .aisimals with-Qoa^entrates •aloft©:-*, i^ere«

fore the oialy -a^hti© left is. to.'prodtiae equality .fodder

• throiighout -the yeair for «#omoiniG live^to^s-proawtioiii ihe'

sOo;ps for ^velopiiig' araMe %md te fodSer.

produGtioa is mmoh limi,t@<l in the state, •^

Cowpsa is afli 0^:@3ll@nt legiiiniflo^is fo;d#str cgrop o.f ,'

short duration:, qisiclc gro^h# high palatability and hi#j

•protein ooiitent.*' .Mos.t' of the fO(asSer '/ariQties- of' eo^qa

tolerant' to shad^ as well as' aroiight.. -fhe- avera^.''

fodasr yi.@lcl'iiii(aer'raiEife,d-,o©nditiQa is 2Ch»30't/^a*-. feing
a legtiii^,.^, eo^pea is mil -si3ife©d as.ari- intsrerop with -Gereal

raai'se* Thys prodtsetioM potential, -of the rlm^ fallows

-&$• increase, lay ,inQliidiiig, ooi^a as- m isterarop in fflai,3@-

diaring '
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The practice- ©£ mS-ximg crops t©fet^Qr to tlie 9:a«®

space and at the same time:|,- ha.^ feaen aa agiri'eiiltwral praetic®

for a long tim©:,, lrle-l^ .lei?els o£ iiidl^dual ieomponent cpsps
in iiit#rc!EQpplng systems am .fener^lly'l^jM#, -l^vejrthel^^;!,,
iiitareropping- t#ftas to M m inevitable praatice to ine^^a^e

, pr©^uati©n per pijt, .area^ mit,- tima*

Mew te<tin©lQgiGM siQiaifieations/ia the -pattern^ ©f

planting of crops, grown .in assc?elatlon haw ro^^e. inter»«
•cropping an econoinic^iy viai>le anQ feasiljle practiGe*, W0xt

\ X'

ma3£im?«i yiel<a ad^^tage th©re sh©ti.;<a m m element, of' -com^ '

; pieiEentarlty among the crops iisSd in the sys.tem: iii order •
to es^loit the ©v^lahl© .resources.*

mere two types ©i misstiires .replacement

raixtures-. a^diti^- or superimposed niisctwre's,.-, jn." the

•S^pl.aq^ment mixtures, a.'portion o£ on© cre®^ is r^plac^.d

^dther, In additi'sre: ini3ct,tx!^B^ the population o£ the iaase .

crop is .kept constant an# another crop is^ $dde4 to this"^, ©^er

and moYQ the .population .of ths teasa crop_fe .in th© present

.inirestlgation.)! maiae .Is consideiBd as thS b§@s crop* It
is ti*ied in different .spatial .arr^geiTCnt# with vexing
popialations .of co'^pea^, , ' ' • '

.Adec^ate fertiliser application'is an'-important £aetor,

for the fetter i3erfoi:inanee of this system, it is also essen«-

tial to maiatain soil fertility and to' prei?©nt^ soil'- deterio-».

ration due to greater' e^loitation 'the' sy©tem<,- tlie-



'reqiaiarements- of' malm' arid' legiiHes h'a'^ 'toeen.-' •

iMf^stigate,€ s^aE-ateiy in 'Keiraia.,'' "iSmi; 'the •nutrienifc require*"-

merits of tiiese Qtops wliefi'grown ia'-associatida 'detEiiiea

invs^tigation^. , - • • ' ^ '

fo.a^r'e<pijpe;a'lia^e'be©a stu<Me^-ext#«si^3.y

and' fomd to gmw' iueqeasfeuliY' Korala' eon-ditioiisv;, Biat

th^ir-prddy«2tioh-'p©tentiai M totiires.^ tlie'possibiii.ty q£.
reducing'tUe doses of. Mt^ieiits'to .maise. legtsiier'iniKtttr®'

the additioa^l ifeeqM© tiiat'ciiE toe generated,-;by,tine systm

have .m©t yet b©en, .iriwsti,gat©d iyi^ datail.,^ Hene©,.; the present

study has un^rt'^eri with the foilowing maiii'Gb|'©ieti^eg.;

I,.# To- assess the optimiim' ^|>iiiatioi3.-of fodder eox'^a that

,'ean- be aeooftwodated as .iate.s'eir^p with,grain ifiais© in -. '

staranesf 'riee' £^lows»,

2'* TO i-iprK out a sMi.table fertiiiser do.s.e for the- giraia

maise 4>-• fodder •CQii^ea intercropping system.,

3,. To 'study the nutrient ppt^te -ahd the spii nutrient status

iji, the .ijfiais^ fodder dm-^ea. intercropping' system .under

,di^fer^nfe fertility levels.#,.

worK ©ut the. eco'ii©rEic@ -of 'iiit^raroppiag toddsjf co^ea.

with ma±2© at different .levels' o£ nwitarifeioin.-
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mA wiil tlieireby glw& iia^reased' yield and net

retuEtis-# It is t!ie^|:©re a gesiespal momslMi^ation to ,gp;£or

interGroppiag, -' The hatmftsi or bemefieial effect.'Qf a parti'*

euiar €3r6ppii|.g systewi is- thO a^t, iresuit of ^ffsrent-" tH>®®-

of iateraotions. hetwasi th© -m&s^ment .erops.-i,. 'Vis--# edmpeti**

•tipttp dempleraeiit.axy effect# suppleiie.iat3i:y effeGt.* aimid§tiorJ|

.allelopathy et<s,.

• " . ' • • • "
Studies eondueted fey -Bala @t. -©l.* ih Rtjmeni-a

fhpmd that polel^ams' C.l^iaaa segCTtii'pedaiis) ga^e^ better

foddex" yield than eP®peas (yicgna tmquiG-tiiata-.) g^ovai as

intercrops in .maiae. in another es^rlitent^ Pemeti .(3.969)

obseirved. that maige. ;¥ esotspe.a mi^ttore gave .higher yield th^

•niaise- -t ^ybsari misct.m^: wider identical conditioris of soil

aad cliraatei ^ .

Haisel -Ci974), Baticed that when mais.e was intereixjpped

with cp^eai -the vae '£©i2iid to -be more-- eprapetiti^e-

than-'the'lattek wpto the time--of'tasseUliig*- Thereafter

eoiijpea x«as more -•eompet.itiife than laaise.,, Crude^ proteim •Gpri'̂

teht in Gpt^ea growi td.th paise was higher th§n that growi

with sorghum fAnoB*.#

^ titea maise and soybean were grown together-s Beets

(2.977 3 observed that the individual yields of. both the. crops

,o€ the- as'sociatiois- ' redmcied but their eoii^iiaed yield w&s

higher thaii that .©£ the. .hi#i.est yiel.ding crpp-^ Singh and.



Relwaiii {iStS)' repo£-t©.a that the ccmpetitiw effect was. •

ohsen^d to ^ th^ hi^iQst iifmti th© sese'da of i&sise and.

.legume© were ipixed together asd: sQwi. ±n th^ row.

The ©ompanioH cropping of-maiz© with, ooitsipsa pro?auce<i

.sigiEJificanfely higher total ma.ttQr yield cosripared.'to

grossing of mais® ai^# .or. ,in association, with, cluster" beaas

-(Chaiihah and DUhga^-irali. l^S©)*, jyrias and Umoz (1983)",

reported ,a higher $e#d yield from -mai.se # legtM^ :mi;!Ktyre

©venthoiigh the pure, crop yields ^scceeded that of the. iiidi-^- •

-vidual qompofieBts of" the miKtm&.i

<^mg and,^ Shitoies | ISS^a) reported that Ip- a mais© 4-

eowpea mi%t,ure"|,, th© dry matter ,pr©du^tii?i.ty was greater ,ift

•ndxti^re than in sole,oultur^s>- • Ofori aad stern -(1986j rep©rte,d

that yields of maise, and co-^ea ^lers" .signifieantly raduce.d"

by intercropping,^- • " •

Morgad© .(;|,9©6) reported that, the yields o£ the inter-*

croppsd oowpaa and miaise par" d©iit 'and .3:o per- e^nt

Id^r than the rBs^ctiim^ soleorops* '

• Majority of the •fc©rks: carried'out, in tiiig iin^ show

that 'the "interactions, in general.'are'fayotjrable,'for hoth crops
• >.

of „the ^yst.©ro..
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s|j@e±es and tlie leipmae ©labordiiiate ^m' suppmrneA b

Biit Remisoa (ISSQ) ioyrj<a •Wti&% tli© yield oi Mas-rm

less fjhan groi® .in -sa#£%ti£i8 lAf^. than gs-psm "^oiia

•'stien tirot^ itt,. 4. iOsgO'

Tag'i^ W '̂m •(1985), irap©r|i&^ tihat, yields 0:£. ©a^paa

iseis. drsslsioally fey ^abosfc S,^- eent is 'misitmreB'

.rnais^# -oii. tihe oilier li;an€» cmmg ^ibl#s CliSSal-
I

©b@0rirea %fea% -'Mie-g^atQafe mm yields r#siilfe@d ^tisn .q®^a
showed Btmug •^mpetiti'OH litfele yield redtiqfeicsa^ 'mr

9

-Ofori stQm Cl@S6) -ifQpQrtQd t^at. yialds :cs£ .Q^wpaa
^r© signific^tly ^ .i '̂fe©#<2irpppiag^,. Sbmpa$?@<l %©

s.olecrc^0.j|. ittfe©i?©p©pping|j, ott ars; _s^rafs*'

^ed fiaids by 45-. pmr omt.,.. i%m§l n^fcicsd '

, mat infeeir^oppad cat^ea^ yield m& 3®, per 'tm% 'tehaa ^ •

fehafe of the golee'iropped

F^©® m.e foregoittg it is mm., mm 'iftfeercr-oppiHg

gejieraiiy ^dii^ss t^e yield ©i legara#^ ia legpne

ifji^roy^ppiag sysfe®,

2»1»2:» Effect. l^s^iiia© ©i^ -naige^

a, S££@efe .,©ii aad gir©wtli cbairacfeers-

y •.

G^lja©v and ROii:sal Ci952') ^eposr^ed •fchat gr'owt^h. of.
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.tma. %, seG|-^tioris Mm, tfe©' ^mt's oM[ cowpem., .

and ^oybema,'•., MSsiisk^M et al;#., '

effect- Oft tlie, g;^m^ .'at, lasi'sa, mm, 4t. int^ssropped •

yAth:\ ^ '

Ganfwar .^ftd Katra. that fS©^ef ©f Mmq

and :«gd- luUi mais© ;h^i|>6!d iii g^^ter rea^fiqation of ro©t»

.system 4a,wM2^^ wMcsh tie. due t@ easriy pQdii|,atl,QK in

.niTOQ :t3igd. and te,le©^ #£ jraiti^^g^p- ios the dawiopmsnt of

, Gcmpea ^.m tirail<gd.-©t^-,^1.^0

support and stipjpressed its gt©t?^: % jredueinf photosyriMietie

mtiwltYn

.sili#!. .aad Gtileri^^ '{%91r$}, icasid that 4i|te|rirci^piji@

..seySs^u. ill- •m.^se, did .iis3>t. .aif^'Ot '^dv^rsely^ th@ g^>jth and

dewl©|ffleKt' -©f ^mgti-ge aes,@iit©d ifi^teasms of giant ..heights

•£m0ti0nal:, per pliant gyad i©af sre.a .i^d@K>,

Uddiu ^d pf8-6|- rsppirted ^©.t the height

of Qotn. .pl^ts •iRt^2-©ropp0d with, ^dy&ean was pigui.fiGantlj

higher _thap. that p£ e02». ^th piaist-s .i^te;r<^

--^^pged- with mmm isem pmmk Q0H®iarafele. ih 'height

Mith qam .iiiterer^pijed -i^th either .ssyte'au ©f -Bavis

aad'GsrQia ibiiid that in a m^m 4^- ^aa'mix.tttra th#

ifiar©.ase iri pl.ant fensity •&£ mms .£oxmd- .to reduc© .lodging

ill maiae due.to. aK sttehorittg '^.fifeet ©i t^© eiiiiihirig teah3.» •
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on-yieM-and dry ,inafe,t;^r p^^uet^oii- ,
" • " - . ' !

I I ' . ' - , - '

' , ili64) mpQ^ed mat 3S' 3 GCMS«^

pan±©H <^©p. si§nifie:a!ritiy iricre©^.#'felj© ,©f-gir^ss*^© "

X$lm JO-war, l3a|2ra and smdangirass tlie @^£eet ©a

was tlie «ost'©arkedr' .A, bM0.% -An 'Of laai-gQ' •

m k:m^m 4r eoi®©® «i5cm2m''ieaut^'''bt- si. "

1964%- • this yieii tf^th iegtsniaams'' '
liiteajrops^, -fsm^ sfc^stiealiy' different

mw iafeeyerap*- ''•'•• ' ' •— ••'•

miiBmB #f i.Mti-er©ppi.iig msi^e eot^^a aiid' •

Wm varying- niferofsa mm,: Stwdied ^ %^la '
•and- Fay^l' |19?,q.| and'fel^y tliat. -yi^M'tiras nbfe

a^^ir0aS9d'̂ .4afe©it3|rop^ifef*_, Shairoa sn4 fisfi) repo^tea
tlisfe- alternafeliig "oa© .ir«?w ©f'1115120 witii r©#'oi coi«p©'a-

•^^easM.-tb©-total dst yieM'^Q. ommmi^mri ^th -

pitting toalss al©n$<,;' 'Ttie, y|.ei<a ©£ ®as ,nofc af,£©ete^

by i.fi%eirie2:€ '̂̂ -.and ,^©iag gave, the riiaxlmum.

yield'CMorac^^ g| im'J.h

' •'• ' 11,977• imported that i'i|t©irWc?®pi^g o£ soyteaa.

In maise iiad-m© -amewm. effecil* m •ma|;2e'gcain yields-and ^ -

add|.-liJ.©fi'̂ seQ '̂y4'§3,'dsi;,;'"fefte liiglies4 beiag £1^ Boybg.ani'

"M3B©d-md'®SKas0i}a ^79$- «®p^fe©d ,aa-a g#sie^3. 'riai©^.

maise yields mm slightly ;depre:a-sed 'by teeir<3roppingi- pa#tl-^-

c^larly at, low iewel-s,,;.. .intercrops- ©ffei^d*
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• -eompetifeioa^ wMfe fthe' Wk tegmi^.g-

'S.u<3mm^&d' mige prodnc^ioii . ;|M0|'s, ',•

•̂ •- ;; .fieraigonj-<i08f) tha.t,ptir€i: #-g.p- gam

jl&M. 'thm ' wtmi- it •

eQi^,a at- varioii^: ifrsqiaenGi#©^- • ^Da^s, m4 ^cia, •- ••

•rmpozited,: B iB'm3§ tft mMse •field,it

'-^s tt£:iti.. fee^s^ • ; Slit -SiU^

, that •intmmmp^m'- -with Bofmm-Mm

, ^ara i|iid$.r;;g.a.f-ad C-iiWai.«a>, eon<ttti©as 0M fttar- ;Pf^<fesli inc^'easefi

9x^a^ii®N m0^ mm-, -

>,Jn a, .atu% m ©£• t4;fch, biaekgraFi«

>,g^e#iigKara^ :f©^9§,- and'fattal-. gt s:^pQrte,d

jthat. •mean m^nwi; jdeia ,0$ .aaiae ^s- .-om^md•mm- gm<m m

;.,ptsre;'crop-at''60-m spaetng* . iat^ifqjSDps; maiise

fcQfe^ipr©#yeMosj i;a-, tem^-of rnMm Q0mal&nk'
wm -th^- 'higliest ~giroiiefe«t ms

•-••'' , , , • , . < . ' •

•far-iah ,^4 flassl '^pDirt#.^ e.iglit -par 'eent

tiott-.itt .liiat^. it; was ^th

m wi^sis. pi:- -epmp©Mtitn liafe^efi,:iaa^3@- .^d;cowpea, was •

©a^ried /©lit hy ,0iafig aJiS-; Shi-bleB.- :|1SS,5$) .©tosejryed

Sial,2ei#as n^fe d@p2?@Bs$d'itt tl^a. p3r0©erice '-0£

'Cdx-jpea, ^ coiidac^^lysg. .©« ipirod^tiPn.'©ff.fe-

•ciency of .raalz©- ^ -ieg?®# 4ii:t0i;-^£©p as •

C'©fflj3toati#!ri0 ©tid .arr;.ang@m0S|fes.,a, M<an...a!i<a, jr^a^a •
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•C1986)' found .the ^.ar dianeter of -m^g.e datercr^^pad

with mimci jgean was "widsr than tho^g.'t'iith c©'{#ea. or'. soyl2e:ati:»:

where ©ar %ength $nd th@: BtimbQr of .fcenraeis per ear. .lisere'-th^

s'^e: .in, ^ail. •twatmeista.,.. Tim 1009 s^eti-vjeight. ms. not . a£.fQ6ted.

fey the •i0fi3m0 iJitercrop*- BU%, inai.^e- itttercJirppped. with Mth©®"

laean Or ipeaamt had hi,gh©r yield th^a. those' Mth <3o¥p©.a».-

.The., above'r#Tiew ghot/s'.that ge:£Si©ral3i.y the^© ia 'a

fav'Otir'ab.lQ influence of. legam© at? mai^e girotsi iri as^pw-

elation thou^ in- s^ie .©ases tmfavoiirabl©^ effects 'are- also

notiee'd* . ^'

2*2.# fifleet o£ "plant arrangeiieiit and density oft aiai'se. 4- .

legsjme •inixt'ltfe

Wilidy and' Osiru "flSfS') used a replacomsnt serle;g

with beans ^d maise;|: ..and "showed that at low «3ensity' Wip- '

r©pl.a^^m©nt of''itiais@ iSy beans xio advaiitagesi,"but at.

higMr total density 'yield advantage -of .3B p©r ©©nt was

MiPny stii#es ham hmn jeondi^tod .©n -the' ©£tec?t@ o^''

^esnponont arid, totgl. .^opiiiatiottS' in. ag2?e.al -f Jeg\sne ittteir*-

cirops.i,:, 0n .Mxtili^ produetiirity and yield ^omponsats '(©'siru

.and Mil.ieyjj. |ft2|' willey aad 0811-% 1972• Kassam;^ i0ti|

wahiia and Mil..l.er:,,' 1978) * Mo^t of the^e studies hal^ .i.ndi'<#'

catena that 'yiQlds- .of the dereal® can he 'inaint^ined <ymr a
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,wide' range of spatial ,^iraagement& and- tliat apprsciable

• increa^a^ yields of th®. assQCiafced- l^gtirtsis c,an be- aQhiaved*-

5n these atu^@s, hQ^ev^r-;^, M̂orfcers iiav©' paid assre .'attention

tQ.the-,qereal popalat^piis th^a to- the ^oppiftg densities

•Qf'the; assoeiated.-leg^fg*.. - ' ,,

J' sho»d that a hi^

sorghpi 'pop^laticin, eduld .help tO- etisure a high soasghiim. yieldj^

and that this ^epuld th4n allow an InmQnm- in- the soim

portion and yield ,c)f pigeonpsa- . Pirancis .d978> reported

•- that mai-ze responded, to ,iacreas,ed plant-' densities- ijpto

8 3S 10 pi^ts/ha -iii 'djAT' e3®)ea?ifa©fi-ts», 'Ihei?© -was 'no #sdiic««-

fei^B iii m^ise. yi^ld cJaused -hy Asaociated pian^ag., at' tile

same •dsnsityi^: th© iie^ densitiesvaried '(Francis @t al.*.

Sowing Qifops in the noimally recQimiigndsd ^iform.

mw distasic@. ^-loiiid af-ic>rd little, ©r- no -opportmity. for ~

•a^coiiarmDdatihg a <^mpanim emp* Oa the- pth©^ hand#--mosdi^

fiaation: ©f a pl^ti^g pQtt&m the hmQ mm W^d' make.

ittt©ircj^Gppiiig rao^e ieaaible. and .often more, a^mimeratiiM* •

Keeping th@ plant popuiation pes? unit area •©£ -'l^.e Qfop

-Gonstasit^,, np' dQi^atioa in -itS' yield csoiilld ha -npt^d-by alt^sr**

ing -th© s>iri©ntati^ m -w&m (Da 'et 197S|> . -itii-^ ^plantissg

gi^osstpy .laight -provides ad^tional -sp^ij© -fojt' th^- intss?Qirpp

qompone-nt.: It wpul-d mm 'augmant the utilisation of av^lable
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spasSe.# £a«$t©3r^ llgKt imoBt the-

, pjroduGtiott p@:t itti'ife sirea of nafettral an€ ai?p3;ie.ci l-nputs"

mii@Y qf crops

ia most €©p@na@d oii -the «3|;?>p apeqias or cultivaars,.

on stand gee^etsry •mo-st sl.gnlficiaiitiy" on tlje

alze of tlie-comp^nen't popMiatiGiis,. im,s' was -

wltn the earlier findings tPrancis ©t 19-^6 am freiiisath^i
•1976)'.* willey C'l.9 '̂7'9-!); also Ibund-tiiat greater rolijctxire popu-*

'ila,tioks- %jere nee^4 to :ffia?ai%,se' ,prQ.aa<^tivity iS^en the ititer?#

erops. dii^esred gi^eatly in- their gr^wtl '̂. patterns saS tiirc^ oS

iRaturity,

In- repiaeem<5at ©s^©ria©nfes.i»* 'v^m'^r m 'liSa-.Sw^atidn

o£ the relative yield© ^f; nm •«30a^.qin0iit. emps :•>.' gjD@.^ter Miaai

•one Mas obtaioecS,, 'th# ijiteraropg caid.not <?dinpet©: for %h@ seW'

r@9pi3r^s,s,it -aiid it wa^" siig^estssS tliat. •QptiniijiB- p^palatii^. dfe.ii«< -

sity €?©ijl:d"bp greater ift'mi^ctyres fehaii. ia either•.sofe mm

CSpitters* 198©>.,

Sn,. a d^tsiled. stuc^ Qm tii#- ^owth .arid .reaoiirc#'- tis®

of a. 3-:sl roifi? •-sirrarigeinesnt of sorghwrn •a?|d -pigeoripea'#^ Natarajan

•and willey Ci-f&O) suggest^, that pigeoipp©# yi©l<39 •^re ISiHited

by PPOX-' light. inter'S^eptibn. afte#' soirghiffi^ ha^eat. Art increased

pigeorjpaa. '.populatioB •piro.du«2e.d mm ippr^veiaeat -in light

interceptiQi^. an#.-yiel,4, .Mt it was .Goasiclerea, that £i|rther
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,##spon:ae by tfm dist^ee' .

between-pigao^pea roMS' i,ia the t;s-i

^eifeateawarl^a: gt ^*:. •:^lf81| .pMmraaariS^d a o£

•ei^periments ,i|?c^ tfe© All S-a<&a €So»Qrdi!ia|©^ Frojeet

for I3ryj.aii€ sftcS :4- m? ai^aisgemejit

of S: sorghtwn -s i ptfa^ftpep crops at th^lr approKl-^ •
•matp, soie^op #pfe4ittiTO: pcspylatloris*.

Tajslialfe^ mo llfSl} smgUm jieMB •

Gouj.^ aJLs©- lie paireca row trrang@«>

iflents aliots^a pi§©oapQ.© pairs •©£

smwgkmi sxmB'i. fh© p@e.<3 yiel# •&£ piQe©iipea iii: sorghuni--

pigeonpea infeere^oppAii^ syp^fe^- t^^satied fo plmt populations
I

th© 'soleerop ^optimiaa of '4^00

poiise for tl^e o£ bstli -©rops-'was •ieee- feecsaiise.'

#f asereasing yleia#. , •

tari^ Wafttia |I;9PS|: es^artoiifi

stwdy tfm- ts ©£ <3oriip©nqmt p^ptiialioiiB -qis yieMs, -m4 .•

equi^aienfc ratios M • teaiae ana

Ilaey -©teger^.^ 'tiiat, iwai^e yieids, in pm^ ..raisged' staiife

in^reasM. m the mais©- p©pu|,ati(3n iliirsasad <2©i^ea

yiei#s' apps?i3cimafeely_ i« a iiwr -raan^ a^,

cotspea pcjpiiia:fcion ancr©a##4 ia ptar© «i?" Riix^ct .stana®# bmt

jta^e #f in$rsa^ miicti i@ss, iiJ tlis -liie §ug<gQ.si%efi

©ptiinm exponent poptj|-afeipns xmm 20000 pl-ants. for

lapis© -m^ 33000 piaiits ie^r e©^a.*
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€ha^ and Slijbles fl&BS'la):; "tliafc/tfeejpo^

-m adyantaga- Mm a fiili po^.l#ti|©ii density,

xsSien it mm ihtj^rsro|>ped'witfi -a^ the msise popiiia«#.

feipa d@iitoy a llsait » s^i^d'parq^

dw^tiiri.ty* • ii©t©d tfjat. yield #f mai'ge ^ne^'aily

-mm. a pf m©ise popiiI.atioEi'.sSessity*

a» PP:-

and stem .a^pprted a m^ze^

ffli^tusre- iti€i3?©asing tlie' d©»si% ps' <3:rPp, reiislt^d

in in total, •

: fern tfe© ,

Props iB^the-

fhe plant, eS'̂ can^rr^^.BfeS'

tptai prpppiijg ,systeffii- . '

2*3t Bffept '©f •f^^tiiiser xm mais® legi^e as^ppiatipiSs

Bai^ped applipatipii #t f^sisilieeif ©ie^iits is

that 'the .yi^ld pf. •

is a. itswption of îts derisity#,. ^

© .tua®' spme. .pjrepi.ae- ^^fepts tk®:

0iii, ,|^ .f'lf?-!.) sfep'KJ^d tlbat. :^£:Qwn on'fed

Bpii K^spppd^d to ai^ipatipri tspto '"^5 Kg/Hsi

fMem it w^0 gt©-sM ®is?ed •^tli .cpi^>^a^. Mi, imereas^; in grQwfefi

-and gs^wth Gh-ar'apt©#®- pf pisnts' in- a .maia© ,inter*

pffopping syStaii wa© ptogef^d fey (3cim& (197?)-. ' -
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Applied nitrogen coula coe^titioii between

intercrops and maise <Dalal» 1?77). and Mobbayad

C1978) foiaid that in a mixed crop of sorghian and soybean

increase- in level, of N fertilisation resulted in increased,

leaf area index, of sorghm, but docraased the leaf area

iadeK of soybean*

Chatterj©© -^t aA* (1978) rec<3®sn@ndsd th© uss of -low

leirel of nitrogenous fertilize in inixed cropping to favour

the growth of legmaa, ThB root growth of mai-se was hi#iiy

associated with nitrogen application and this was essBntial

in order to counteract the- competitive affect -of legiaaes on

root growth of maisQ ^Gangwar and Kalra,. 3,978)»

b. Effect on yield .and dry matter production

Olsen 11974) obtained lower yield of fodder lagumes
^aien N lew! was increased and h^ attributed this to' increased

.con5)etition and yisld of grasses*.

mether intercropped or not,- maiz© .shov^ed a po.sitiv©

ressponse to application and the yield of intercropped leguj^

always showed a negative re^ns© (Ahmed and CunaQsna* 1^79)♦

Singh and Ghand (3.980) observed a significant and consistent

increase in stover yields of aaise with increase in nitrogen

l©wl upto 120 feg/ha*
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(1981> fes^lfger

:liad m -©tfeefc m. g£:ai»^ but: it

:total dsry; yteld*; tfe^re ws& m- immr^ _

•^tl.c5ii fetweeft aiiA l^^tllCser nitrogen» .

$4©E@o^r tsitrofeu 4ppi-i©4 t© isatercroppe-a. aispeamd' '

i.i^ibit©£^ t© i5l,tE<3g@fii- i*4xsti<ori;f. .both 4Q<2|r©4ise«l-

S0i| MtrQgsfi iRiaarectly fe^•^.s:i4^l«lat40fi-,0f maxse' §rowfeft.

Shading- o£ kn%m^i^^Qppe4 legumes,* . •-• ^ ^.V'

_ ~ , #ito, 'aB€. ti98ffe) ^oj?t@^ ms m&m

©f^ieiSRt ,than..#t^-a ifk tti@ utilisation <^f. « to ,.|ro^W
mtli. ^a<2h ia<3ir@nmt.oi tatiais^ioft, effiMer^y:

lilfifEl iia- vmim: but was ^lm#st Gi0iistaiit im ©oi^/a.* .•

Q* Effect &n ftiitrieftt t^at^at. .ip%a3se ' '

_. yaasr in^rcroppAsg systMt* ©isat^t'^^d

't#tal|e. itiig'^ase?! sl^fie^tly ^ tjxQ- <5i M' e^ciept

at mmlw M fis^wth (Chan^» 1977), Agfarwal ^

f|978-): m-porte^ total ,M Mgrilficantlj

lo the'.^JO#© :g3rot®sa i$<sma8S':pt©'«34ati.oiit- ' - •:

, Mmh 'Srid-Gli^d {19791 that :rata/diV'll;

iS'plarit \was: ii:3pit£? f30' <3a^s ayi^:toa^imistt

l^ti^ea ,3S #id'60 ^ays-. sfit#^ sowiftig;*: •' •

t;r©.at«@|it:s, not ham my siga$fica|it |,«ii.^e-ite:©. ..-^la 'tH®'":"

•.at ¥
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• '.^1; Si.ag©'#. ".' ;•• • •,, „. " \ -• • -

Stoog^B viA&lo '̂ m.= mm aiplio^ '
, » mm$Mmm. mmi m fe#: m.#* rstes oi m

i9SQ>«

. -sii^ 09S# .la

;^t^#- •%•, wmm»^ »il:,.;l»r ..fell# 'feWl ^sfat^-a .^: '

^ 44a M.a^iicafctoft infisrans^a

#» m mm. •» mm$ 'mm ^ #'

M mi-m^ PI# mm ^ucad %' Intaroroppiag '

.«ii#..iii@t:a% .fesit ajft- •!! tm

' . • : • ~ •

• Ilt^l .^g>fe #3^. •&§ cmp&
t# f - in. 'tM ©i fclt"

it^tsilif ' -im

m^mh In 4 moSBQ .# .ta-ota# 14^ - '
•.lllflf m %€te #§• sult^sp^t

.isafe#: gimm .sa- <%i3cKiia

C2.TOI €$*««: la 'mm-mx^m

mmm- te w$m te f p^mmmtm
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I..iii3reas@ irj 'leM- -ai"@!a- iad^' of, xiia^ repcjirfeed-

Sal^»a^.^. Cl98i.| and Itejrsy G^qit^q :Cl98|) iSill# <3ee,fe^iaHiari

(1981 > rnm^m -insireQse An $imt wi,%h. P .i|̂ ii^afcion>^

fe., iffee'fe: ©ft yield .aad drj aa%fc#ir produ^Moit

,8^ ^^(197©! 3r©p03r^i$d tlia:t --foir Mghepfe yield

.of £od«fer ^pplicafeiori 0M m Ug PgOg/lia- was, nei^ss^y*
a slgnifiqant' increase In t;lie; ary-matter yieid ©fmsiM' lsy

P appiiqatioji was. $:epG3?ted fey BbanderA and Vimani #72)*
- • " ' .'

A-^rage dry maffeer yi$l-d^pf CQxap^a. tfaa Ificreajasd..

from 772 to 9-64 by .m-inor^ase in applied P Ssmi-

•Q«w2D kg/lia IS^odaj. ISiS).*

. . in mr^hm. "wm m feK© yield ©£ gre^n

f^d^sr- 98 ©§ Maad 4-i.3:3 appii<^d at -tiie ^

most, prafit^le imels. o£ 85.ai l^g 24..leg iyii^

imspeGtiveiy Ifiatta ,^d fripaWtofS)- . ,

.reported lihat- sorghtm.'did aot respond to 'P fertilisaticsa

%jh.X%& clustQ^srlse.an and co^^©a ir©spQ'nd0d fed P •spplidaiEi.d$|>- •

fjripatW |t'9S4): 'rappirta.d th.at appiiGaii^a -pi'
•60- 3sf :is.^©g>%a fcp' sm^eas' <pfowii. ia rows oi 25 ^d f1'» apa^.

i.or foddet and .^d predmti^B jrespso.ti'^eiy ,g^^, %|ie, h4giie@%:

yields..

c. iS^fect on riutriejit •eoatj.ent and uptafe© ' .

. Haloith ajid- -fe.^sad K'̂ p^rfeed-^ tliat. -applie.a%i©ri
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of SO .kg f^g/lis upt^e-
q£ W % CQi®@.a% Jiutlistl. 1:1980) i©t2^«a, l&$fc t |6.»J

is.*9 Jsg p/hc) was less 'liliaa appliaa^ w '|l© K#>«%a-|--i|i" a mix- ^

%m&. &i Wf^ gir&m ®8i4 alf^Ws-* ' ^ , ^ ' . •• •

- &• 4 ^ 'mi't0- 4S MB:i.• tipies*

;^e- fQfftiiis©!? and their interectaon iiaa' signif

0m ph0i^W^& fey ^inalse' <3e©^fe:#:: 'If81-)* '

Proin. mx- to study, the- 0£ -.rasige.

an# b^aws. 4ii -iepai^^te'-oar-•asaoc3,ate:<S cs^c^iftg sfatete; 1jad@i:

of |3&©S|i^ate; Batt^p-- 'i^ :

:Searpa fotua# %'ktt appiieationt 'cjf 300 'Mf 'gi##-

tiie Palmes'©f •&•'«oa%0iits for feotii- species-tjir-;

laaSh '^Gfpisf syatms- iB<Mcati|sg a sl^fe-.ss^isatips

TOtild- :sii££i^- for botfet crops*.-,, .

2»3«3 »"• Fotassim

a#, ifieist gn gmw^ 0tmae.tem\.

In a ^'m:. £l©3.<i- .«i^^ goyiseaBt '

Ciif4> ob^if^d tligt K Imi i:|tfe3.© '.iffe^, q#-

groxsthi ' flie grot^' o-f gM-as#' %

M f0rti-X£satiort: but not t)f.K ianith#.. 1979).... .•,^iaw#tttt©..GeQi^"

f|90O) ofeitaiJi^Q fiWR^r'Sif :i@as^s oJ

blacSsgarain- -va-tli- tli@\ ©;ppl,ii^(^fei,oii of pofeaasi;^'.fertiliser "lipto

"30 kg/lis* -



25

13

1^. B££.©'est pa yield ,aiici ^ry matter ps-oductiois

fhe yiela o.i foddar padge w#s. incjreasM- "With

ihg o£ •^ahang©abl.@'m, in the soil. (Mengel art:d' ' •

, Brams©ht4aig,#; 197:2),

John (1919} reported that ift a gyass taixtw©.-,,

gifass was fai?ca«red % conaition of hi#s_ P md .low K

while Imf P- and high K gave th^ legtsae a. competitive @^an»

tage* .J^ppiication d£ p©tas.^iam. fertili^eir pE-oSiicsed h&ttm

effect than it. .<aid fositi0ra;,y''^ije tio iris3rease4 "^© ©,£ «itr©geii.

pho.sphor-tts: im foMer •sr^ps iehang/and l^iaasg#:.

Pstei ^4 11^985) yeport0d that mais© hybrisa

Gangas.afea" ga^- th© highest .yiel^g t/ha:), wim_12Q- 3sg'

Kg# .aia«a irrigati^itt at m par mm fiepi^tiott ©f .amile^Xe •

soil mistmB*

<3,. E££$dt Qn owtFieist Gontent and wpteflce

MtiM ioiin^ that, ifteis grasses .recei^si k ferti^
.- r

iigatioii-they showed a-'-lQw Ga and .P 'eofiteBt- ia the early

^tage.s.# ' The ttse- of large qiiaiititi@s- of K i^^iXlzeT-'^'dme'd

the Ga .and Mg coatents ©£ the hay -crop-g.. ssheireaa inoreasing

th^ 3m<|tmt 0£ M Sertlltmr mamed th^ to A. Mgli

o£ k; si.gnifi«3ai»fely raised, the K s (Ga Mg) ratio

imm 2,-9 ^'3.^5 ,
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• m^m ^S^©a

r^, felie iert.iiiger: ffeeir irntm&'^ti.on hs.^

sifi^fieaRt @fi©Qfe. mt %!%&: mptal©\©f K hy :aiaCg#'at 20 and

40 SSkS |Mefey ISBi) -*

sittgh. il@84|' .Qf .^ta#-
ms mm$mm sm liglil: s©ii-s' Isair4«f

lorn^ anoaat ©i ,li^|, m

PQtassiiiB yieMM/Signifisiai^My ©bm«-©| -ife ;eag€

of iaai.s.e mA P<3t9.,$s4m isy m^se wae

f.l'©^t.ly I.n^e0s©.<i ©VBS" .I'i©t.©ssi^ ia|5t.^0, by

•pmgs^'mSmlw

2-*.3.i,4^»- ©;if©®t: #f .ia$%lr;Cg@ftii. ^pls©,S|jlM3arws |j0'tas®|.:i®Ei
•' • ' on •yields 'fuaiity '^g

.^^<a <sa^§o^- •

fo'isa^ mmk fm «s@iifce-at,t 0 ^ -mM k m^mm: mm-nm.

efr|.y csf -i©- ititlJi:-. ^fcage-i .fh© Xti

P b©iBg «lis fta©;iLipfc.^te!af-tlies#,

fi^rieati ir0m ^% lii^sjf ^oi;

' Fod€er yi@i# #£ .ifl^i^ wm B±gmfxG^%Xf, xncrea^e^

&y'• % p mm m -'iamn. m- mM p 'mm.'

f#k .£erti.il4^e3?p j^ldsre^^^ fbda.@r-' yi#3..^" ,p3€ •sarateis,

tion%&nk 'i^yfee^ (QiMB&m m4
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. Daglimmfch Iltli) £©m4 that liPK i@rtil.i:s03rs

• -Slid wm diiereasea^fe qria€# froteiii yiei^ o£ eowpea*'

viswanath. 11915) ' that; 300 'Wf M4 SO" # 40' Kg

KgO/ha ma^Ice^y teieaceasefi' the fij0wth •©'£ shejQt^ ro,Qts;i»

dj^Y -iiatter px^mctioa' K,'Ca 'atiEi Mg ia

Kalr® and mol^m ^fose:W^ that, ia a sQi^ghwat ^

iegime mfestii®© ^pplinetiea: .©f 120. Ifg- il/ha iKc,r©s.se«3 tsst^

£prage production^, p^otMa m€ :miiier^' matter cmmnt*

.potash'appli<3:at.l©» cTid mt affeet tho- •fodder yiei.d»

- Ae^umulatian f6r Pg k «re. deter-^

-rained-'for-lntei?cj?opp©# mai-s©. ana: cowpaaa 'given difigea^aht

fetili^er a<3nfl^ati^aI&SSl. •/Both'-species

'fQir four ©l<^eiit.s% w4"t^ .si0iwpfeas-. suif^ijig r^la^

.tivsl-y mm than mim^. fhe Mgmm- ioda^r.yigld •©£' tha -

m^ize-ilegurae roi^tus^. ..-^as., obtaiiied a.- dom •

Qf 160i8Qs8.d 3s.0.,Mii '̂ 2% ^iid, i<20/^a.'w:as' '.atsd thi'S- -<tose-- ••

wa '̂.-GH: par ••with th© 14©?.1,0:170'leg, ieveis imtoj Geeirge- am- •'

:MctiiTOa KiinjUt, .i:98S|-» •'•, • > •. - ••;•, ,

It was foiiii€ tJiat th© fti^s©4Q©wpsa Hiixttire the

hi^st £!2mae- -at i5Of$0i:6i % and

:8g0/ha tniiile in the- maise^vstlt^felsean fete csriiaa

p.j?©teitt yield wae masciRiwa at l.-iO-iSQfiO- Ug N* ,Pg.Og KgO/ha
•immy; 'Geo^e 't98l|»;
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Eairarapto <J9S8) ,i|ft a spyteafl

raixtu^s, the'e^sit^nt oi'autriesit^ v^CK? W% E*. Mg)' o£.

sergliiJm feo. tkan .fch^s# li|; ptiire si^rghtira,*:. '

Thesefere jieM p£ '^ese mferients. Mire Mfhar iii. the miiced

G^opfinf^ thiii -tliose in pira. Qmppimg 4f the #?y aa^t©r

yieM .of," soi-giixM, ifs 'tli©..'ffliss^d. eroppllig .was •&-.ilt.t-.l.e legs

than that i» pare s©r^WB propping*.

From am appraisal ©f, tJi® •fietstlis' stated M

is, seen that g-miAU^. .^al,±ty tiptak© of autri^nts

In .io«a.«3^r ®:r6ps-,^d gir&ira. •G^op '̂ar® fey a qorabitiaa

appll<3ation- o|' tfee major n^trients^i ,

2'.4,* •#• lefMft© association and 'Wil i©irtia.,ity

, •. '•&©; .legisii^s liaye. been :gim!i a pr^inent .place im. "

i^rop , for tfeete mln m .fcli©. feyiia % ©i soil •ferti^^

l,lfey-fc-, ^ fc^ il:i-605 .ftateEa tl»at • -a ccs^il.ta iSm tn ^om-f

pmrntmly. ,^or an€ .comld i®^2r0l?e the, -soil atimctiira

ag., nitirof^ii .atatua*..

'Mip.apJ«3r«0 application ©f 'Go^p.ea iHcreaseifl th© repi--

H ^ad w- in %fm :^1. fbar^ gt Mhal '^ttgli-

and i<hatri |'3;9f2j i;Be<S!rae<a- epprsQiable- i%er@a.s<a' la the. 'CQn®-'

tent €>f arg^nic 9.ari3QR.iji. total, .av^labi© pli©6*«

photm. in tOie soil. %4tli th^vlnqmasi-Hf. .leie^Sls tM ,&•• applica-^''

tion.to legwep.' • ' ^ • 'r . . \ .
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latercrppl^ing 'sirrts at .impravl,ag th© ,soi3. •feartiiity

and .jninlmisin^' tlie' -yield'. i,©ss@'̂ dsi0 'to- '^©p f©dlures-. ^tig.

legumes in#ari^bly' piaa^. iri' the. .•0K'oppiiig systems

beeayse of^ thei's: enhaneed .piteogaii "Supply .(Wats^jaar .#t.. •al».a

1,973-^; ' ' ^ ^ ^ .

Ch^,^. ii077:5 ,^£oi^d-B©. differene©. ii4'

total !!?• Im th^. soil a£tw. th#. JiaE^st. Of a- mjais^, .4^ leg^s

Bii^fe«re mom fcH© trsatmemts ifttfeWttg 'different' legiimes'

ara<3 W levels,, ^ iriQireass iri-tii©' total sri€ available' U coateiit

o£ t!T@' ŝoil dpe to iiat0mwmS>S.m o£ ^os-gSiim -Mith iegiicie: wa:^

% Momcltaii et,

aiftgife CUmd |I979| .^t^ed tliat %

le^ames w&a um& up tor tlieif ovm; r^q^i-r#n^nt\ ^lieBc©

tlier© ;waf, no sigKifiss^t .impro'^eweiit in, tih© iin.al ;soil M •, •

status^- mmmm' single It980|. that isi^sltision of •.

legweB lij£e^ eot^e^ .qiaar.j. MM-, mma etOv in' a sexual, crop

impro-^a tlie ^il .iertilitF tteo^ijgh ;M fixation;, ,

'Siatia ^ 'lltSOi r%jdrte<3 tMat' eff icie^ soil

moi^tiaire cojiser^atioR-was •ol^tpiliM'%'.iriC3ludisig legiflries ia

a mis^tnte.i ^^x:o^nmnt to- the soil .pb^fsiqal;, status;,, mom "

particiil^ly in the s^p sti-iiGtiira: t^ras. .aoti^d dpe to inelu**--

sion of legumes •tBiswas* Ipaai,.,

2,§i Fertili^r ;e<2©iaomy due. to iateresroppin^ •

Datta -^d P'rafeash |19'?4;|. reported a .meoij return ©£



. 22

28

-Rs.,3.,i9 Ks».2.,62 |3©-j^ .r«p,a^ is. Mand P Eespec^.

tlv&lf iij- a. m^se 4- legiime R^ttira*

,• fejT maisQ ir^i^-ty 'mcmm. ©GQi^sinic

was 182 %. H/hs fKmaraswemf'alw® 197&L-. sl.s© foimd:

thak it •wgs ndt -^:^tioniic;al to apply ,f k fertilisers

tfe .mai'se crop- xflaeu tlie ifiiiegsdt. air^l.^ility ot .feliese

.niitiri^nfcs: in tMe soil -was Imr me^m -op' states.*,

\ • MoracSiaii ,et o^s@.wad tliat. #>out 30 leg K^a.

, eouM lae i:B«au«i?@«3 ttie i^quir^inemt .of sorghtiR

%• growing 'bia€fega?^,», §i:^iig2?am -or '̂ ofe!p@a as iatei-ci^pi

-2ia all %lie. fiim ,eoa<lw«3t@'d by aime.d a-sj# •

Guneseiia. regardless- o£ tsrop :c?<snitbi^atioi5-@ ti$@dv 'th© "

intereiirop system psfQiride# i^e-Ei2:p|s l&'an the s0lec?#Qp

system afe epirresp-Qn^iag n im^Bd

and ^ule$ri3 rap^rfe^.d tliat.. soybaoa cgulS:

ba mm as ittte^crop witoa malm- td 'minifriise' tl# e^onoiBii? "-

loB^e§.:« ,.Part of: t;fte ,k fiacsci. by legmm cii^t hsii^^ Im^n: '

"mad^ .ai/M-labie -to. the-ji^erby .maite cgj^op

' mngascwal.,. 19SQ) ♦ ,

Gasgwar ti9©Q.)- K^poirteea ^at by giving nieige .4-. ieg«

varieties ia ©^ociafeibn*,. •tfee-:prodti0tiid.ty -cdtsia b© incceased'

consitairably witlip^jt ps-op©rtl«??iat^- li-isireage in the ixse .of

nitrogenous fertilisers® llii,© -ini.ght be Su© m the. £aet mat

:H fi^atioii. mv& mm isahiMfe^d by tH© application o£ '

hi^Mr -of N,
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-3, aj© HETHOEJS • •

A f ieXd' iiivestigafeipn ima' Q«t (luring the •

^msms .season- o£ |987«^68 to assess, the optSMm ppptiX.ation

of £eisi<ier c.D%i^a that coiii<a he .jraisefi as.-aEi- intsijerop .in

smtterK-ice. fallows i^itii graift inaige m>r1s' out, s.

suitable fertiiisei- d©s© £oar ^ain la^ae- em^a. -

iaterc^oppirtg gy^tera# "Hie materials used, arid .method '̂

adopted, are €etai.i©,!a •

Location

fee es^erimaat wa© eonSueted :4ii' the riee faiilowa of

the. iastr'^ctioiiai Falnra '^ttaeliei to tfee Goilege' of' ^griaul*.

t-wre^; Vellayani^^- tiie Pam is 'loeat^.d'at 8^:3.8-*-N latitMe

te^St'E longitwt^. at m eitituae, o£ 2-9 m'^ve MSh,

Ilie soil -of es^rimefttai area Gmim un^er 'the- t©»®-

^turai elass of sandy elay tins-'data the m0i?hmical

aiid •i^emlG^ analysis ©f th© Soil ba^ow#

_TaBle i;» Soil -qharactes^istics .©£ .the'es^ierlHient^'a$B'a

•'M Meehajtical cmppsition"' . , ' ., '

Goarsa'sand « 46,0 " ,

Fine sand' •». lo. 4.- • '

Silt 6:.6. - ,

Clay •.• • 33*-Q. " . - '



so

Bi, cjoiapQsitlon (kg^al

Available Mitrog^n . , .,O,.0292 .per cent fmaline
g^at^ 'inethoai-.''

'A^aflafeie^ plibspihojrms eelt 'CSrsf' S: .'i^iliQd)

gofcass-A^, •Cs,-.021 per'cent fAiteQplpp .©cetate.
•'" teetho^) •'•.••, , .

. 'E® • -•» "B^sS :li'fg .soil ,iiater r.stid using
.•.:•• ^ ' pM mmewt .

m^ppmg'hiB%Qx:f Hel " ••' .

Tiie ,e3£pairim@«t&l. ^ea;'wa© cp3.tl.v9tM with a-builc •

crop' Qf. paaSy 'd^isg tiie'̂ prei?i©us •sessQft*- 'fh® &pp

the iiosmai;, ••©aekage, p̂r:ast±8ses reeoM|i@ndat.ioBS>-

3i-i.4. Seasbfl

The es^Kiment was eesafiuated airing' the stsroer ^asop

I q£ im7^*B8s- 'The qrop0 ifese on '24»3'»l-988.» towpQa m.s

OA .|l»5* '̂86_an<a^ mai'g6> on S9*6«.*8^

3,1.3:# li^athst ®OBtM.tioii.s'•^iiMiig the'''petMd

ThQ iaefee.broJ.#gical pmm^te^s mmxrtMd &m .rmitiiallp-

aasciiiW: ^'d .Milimiim tempe^atisref relative' htamidity anS

, B^Bmfeeir ©f raisy ^ays.^ th^' ai^irage. ymBUlY' ''md their •

^sri.atiofi 'the average of .$^a^t ;3,S. years |Ho£Sal 'ifaltjes-

'o£ these, tfeatlier 'parSmeter-s)' £a?oia ,spwin.g. to iiar^esfc ass^

, -worked out &m pxe^ent®^ .in Appendix t .ar.d i3.1ia.st^ste<a

.graphically in Figure- 1.;. "' .
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feMe poriejd, a. Me,®i, laggilisspEi

fciijfe of 32*2%'̂ '̂ wae- latiii^S:. %lie «@s& :teip.|miiHi ten^*
rati^- wa$, g4«93^<34, ,fhe, .irecQ^d^.a,
^ eeisfe^, Â' ## gS*.3t; ,^iisa .rainfall,

was dwlng^ the fe-rioi#. ^ .

©^i', %1^ t^uY ^ays,. ©a s^^sqb was .possaai,*-.

3.»t» .Ifafe3jf|,ats. , • . • ' ' ', •; :' • ;,i

¥^ieti©fe • • . • • •

ttiQ ^i©t3r was ee^vl.#,. # yfeliiijf .feaise

1iyM4 w4th- a duratipft of'B'S-days*

^ was G^iS2w. • 'It is a p^ular' mMet

varietjA.. • It giws •t/ha, gre^n i©#d,'©i? yield •

1;2<^20 pei-.eeni erui© rnmrnm m iry ^Iglit'feasis.,:,

S©e€ ma,te3fi.s.ls

'Tti©- ©f mals.e an<i" wstm ©istaiaed. from,

Sijpey, ^s©ds-| ^ ^wer® •tested for yi^ai#-

iity m& mm foiaftsi -feo gl-^ S-f %o %:§q per <3e^fe' geMnixiati,©a»,^

3,. 2,. 3»- Fe|rt4Mser,s •

F©rtillis©rs. :^siysl«cj feo tlie feliowittg putriewt

."^iitersts \wejre -lased.; '- •••:



1
-S4F3 S^Fz S4f:

SiF! Sirs Sira

Sjfi S75

^15 SsFz aisFi

SaF, Szfj SgFa

S6f3 5tra SfeF,

SiFt S»(i

1— R II -1

SiFi SiPg •Sifij

s&fi, SJR

a?F4. S:?F, Sits

S4f3 S4r2 S^Fi

SzFi SiPj Sara

scm s<i^ ^6fi

S3»3 Sift S3F1

R1

S4F-a S4F3 S4F,

SfiC, Sfefs. Ses

53<^ SaF,

S5P2 Ssfs ^Fl

S?F, S»F3 s^Fa

S16 S.f3 Sifi

Szej 5af2 S»&

R III

TRMTMgNTS
mxxtor

Si-Maize at so*20£17)Spacing •
5Z-Mzize at Soxeocrespacing+lyow ofcoW(j£a m bctfrVceb-

•the rvTaizerows •
5^-Maizeat so*£ocmo spacing+2. «aws afco^pest in -

beti^een -U^e maize, irows •
S^- Maize at 4-'}/'80*20cm paiye^ VOkOS.
Ss_ Maize at rows+2 vows cf cowpaa-

lo-tHa interpair spaces.
Sfc- Maize at 4J!/go*2oo»3 palv^ rtiivls +3 roVvls of CoWf>€4. -

io-Une iioleyf>air Sp^ce^.
Sf-Cowpea ab 2o*locw spscifig.
Mimor

Fi- Total Kecorv]»r?e>odecj closes op nutrients-for Kw^lze^ coMpe^.
o)- kyisize 4-Covijfe^ d'e|7ekw:|!K)<j on cvop avt^aioi^emeyit «in4

«ve<\ occuJ3iG4 byeach ox)|?-
fjL—^5 peir CAtnc u
Fs _ So {»ey ceyvb <j

Fig. 2, Lay out - split plot design
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ttea % m per mnt m

pli«3S|feafee g •|6 per "sifeafc

•Mt^-ialie ©f'p©^^ |" 'SQ-p@r' " •

Si».3-,. mmhods-- . .

'Bsaign .g®d_,^ay©ut . - • • ,

. • i^e 03cper:45E^fe is^s m Bpki,^p%ot design' •

•Witts ^ repiicafeiona.* • fim 3.af oiit plan

ment i# gii^B to Fi^#- 2"» ' ~

3i,„3*|^ freafaRents-'

, .Hie t|f©©tment.s c©nsi§:fcQ<asewn.ti^pe

^raagemeiitp- and thr^S' sirpp

•iaQiit.S' ^je^- ©lilQfcfcei to tte maia .plots aii4 tn#'. fes-tiiiaer^

levels,* to -tlie 3»b- pXdfes* • ' _ • -

•aMn.;plot t^eatmsats , . - • '

Crop'arrangements •fFig* 3)\^ • • _

•i,.t Mais©- &t m'M 2^ m spaeimg. CS|)
2#: Mais©-at 60 s£ 20 m spacing ••i^- t .row- of .Q0t!#ea is fet%ja<ln

'̂ felie STOWS fs^)

3.,;, at. €© s: 20 on spaein^' ^ 2 rows- ©I ia 'mtmm. /
'the #0ws tSg) ' ' • ,

% '.Maiis^ at m/BO mm m poimd mm- ;(%;>
,S.ft Kiai2^ at. 40/80'.^ao paired po%m -f t mm ai -COW^B

3At©3^'ai^'spaees: ts-g.> ' - ' •
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.6.« kaisQ afc 40/80' x' tO cm p^i|^4 4-- 3- t©w bf' dm-^a
in the iBtsrpair fSgl

"7. Gm^ea &t: 2Q' n it- #a 3paeii|g

Sub pXot. treatment^!

%i Full reconwierii©^ ^©s^b. ©i. ptitesrlent® for Hiciise#;

or maise # c©isp©ai,. i.®p@n#£fif on. -^op aiii. the

^ area ©scupieca, % ea^h crop tPj^)

2;. "73 per uetot Cf^)

3^ 5© per sent , |f^|: ,,

fhe .re^ifB^Bde^ d#s© ®f fertilisers-'as per' the pa^age

of practi^s r^^ii®fea4atioiis-,. (|986| £or paaize is.

13Ss6Si'IS' kg H*, PgOg ana while that for foMer
eo^aa ia 25s6Qi3Q kg M,- P-^fg aiifl' The Bmtrients

-%je^ siapplied to •Oafish pl©t bated on 'the «3r©p arr^g^TOnt*-

In the interqroppea. pl#ts,j; .a€4itioi|^al war© ©upplie'd

base# ©a the .p©pulati©n^. fhe nmtrietife req?aire--

m&nts in the diff^etit ^treatmeiat#'are fi'^R-in Tab!©' S-«-

Tr^atineht £:o^ifiatic»ft@

3.-* Vi •4-.:< •it.,

2< S3.F2 S.,, • 8^* ll.» - 14-.

3. 6:.., ^a^3' i5..
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16. Sgfj

Va 20., V?
18. SgFj ' 2If S^P3

Mijinlsar of x^pli0atA©p. * ,3

Total jaiaK^er M pilots, :4 S3 '

Plot aise
N ' I ' .

fee; <gff<3ss aaiftplot' 'Was |4.r.'4 k -I*# m; •»€- Wm'

•pross stjil3|3lot si.s© was 4«'8 m 4»,0 m* ISie fiet pl©t waa,

s^CBlate^s. aft^r leaving tw tmr^. -©i m^ae- all; the

plot*, for ^1 :the: &^s. tii© pm% mw pi
cowpea, : Iri; S^-#- the fiat plot; sise ^was #&,leM|;al:eca aitet

leavtog' tw» |?®ws 0f' eoTwpea all airotoi'-the-plot*: S©' tiaeire

was iraglatiQw- itt ihe ';aat, plot size .<3iHe|f©nt crop

a^raagemeiits, ' ftet pi.ot'-^1.2©! is' 'glimu. .im. |.

Tables, MM;,plot .si^e ,£o^^eatm^rits .

e^op arrangemarits ' Het plot sim' -sq-.

' Maiia :' . ' Sub

; - •^ , , ' ' 3c 3»2 2*4 f£ 3.»S

-S '̂ ' . ' ' 8%i ^ 3;.2 • -S>f m
•Sg a,4 % 3v2 - ' : -• 2*8 ^ 3^2 ^
•S^ ; , 7*2 K 3v2 2«4 52 3^J /
Sg ,.2e.9 5C3*2,
•Sg ' •&*©• X 3«2 %.0 3£ 3.-2.

,12.Q'3S. I*,'6 4»0 3C 3-.©/

35
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Mymfeer ©fi ropize" per siibplot itt «ai££e«

crop, .arraitgemsnts, ar© giwts ia, TaBie 4*. ;

'Table 4* Humbsr'of plots'•;©£ la^se esmp&e.-in the

' • . . .'tit'

Cyop arran»
gements •'

> . '.^ -i : '

E i " ,

' Iftsate^r of plmm:

Mai.se. €ov^p&a.. •

Gros#

plQfe.." •
Met

' plc^t
dross

plot
, • • mt

-.plot

• A ' • •'2.60 ' M' . • -

si- ' •• ' ' ' » '- • '• - •" ' 2t0 " , ' • • - 160

'S3 "
•«-• • •• '# ; ' : ;,'^ S6©' ; . • ^',320 ' ••

'= • • ti ' ' 'to' • IMIl.

®s.
• ' ' it • ' - -^Sjr •_ ^ -

' • .'192 .

'•sg:: :' ' • u' • 36©-''' ••• 288

Ml$a • mtt' ' ' Mm ' •• --sse,

3-.:3.4..:-EieM'cuittire-

trepar^tion. ©£ the fiel€.

the ss^eriraenfeal ,£i©M' was.^Uf fcwi<3^;*,'st«feb|eg
5 . . " . ' i I ~ -

jremoTO^*. clods brejlceri aM. laid out •into thrf© W.mlzB* h •

.c.oii®K5site 'Soil san^2^e was eftllest.e.,d from, ©.aeih of 'ti%& three

blo^s#^' The-bljoc^s imr® thsa gubdlTisaesa'.into 21 plots each

the plots sepaarated-witli dharmels of 3Q.em-:«si4^h followed
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bwids d£ same \4ar^: •..,,

^€h0rQU0i3.^.|L^ep,©i«.-

ManurS'"and fertiliser' , ,

• Cowd^g at tiis rate -©f IS 't/&a Bp|>3.i©d at tfie

tiro©, of prep,arati.on ©i imd^, gg ;re©OHiiiari<|atidas in

me pacanage o£ Mm {.iPSSh fke'aiff^rsnt doses'
I , , , . _, . I ' • . . , . , . . , I , . t - , . V . ,

of nitrogaii# p'kQ&phostus #rid p©ta?sii»a applied accords

. ing, t©, tlie, treatteiit, gotiedijle-*,

©riestMrd tlie. ciuaiitit^ of nitrogen#, .half-^©' cp.^tity

•p£ •potassiute md' the; entiii^ qiaantity of .phosphorus ''mse

applied Jtist ibefdrs .^otr-^n^'as.-basal«, Gne^tliirisS. oi: nitrog@ii'

and half of .potasgluro w^@ a|^lied at the kneq-high .stage

of iiai.3e .(.30 DA$),. att^ the- r^iasiniHg oa^^thira' Mtrogen at

f
sa.ea$: md ©owing ' , •

^0 msa- after the hanmst of ^ Cfi''
' ,ir • .

• ' ifte' s^ds wra- 'iibfeled. at the rat®, of 2-. seeds/hole '

at, a €©pth of 4- @ft,, • fr.^ arraafeae'nt was "lollow^a aqqolrd-

iiig t© the traatn^iat a^iediile,; •••...

, Qap.filliag an,a thiiiKiBg'.^re,4otSe ,to. g©t,.Qn© plant/

hole.^^^ oh. the: 7th day, .after doming to ;.siciits;a,,uiiifom.stand

o£ ,the' crop* , • , .
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soil was- sti^rare^- ^<3 tiie li^ds i!«eire

remo^ca at. tlie %to]©. o£ .top h light

earthing iip was gi^ii t© th© iiaise. ^teir th@ harvest of

coiwpsa at. the- tlm# of secoM;- t©p- <3i^0S±Bg-«. .'• . .

Piaait prptectibn , . ^ -

Prephyiatic .ppr;ays 'Qf plant pr®t@ctiQ5a ehemlqals

wer© glwri to' paroteet the er%- l^tsi pests' aisa' diseases,.

Cowpea was. fcajn^^.st^a oa il.«S»f988 at' the" S©' par '^ent

•flo^riag stage* M^sq- wm haxrweat.^ on |9w6«»'*®8^i-^en 'the

-csirop was ttiatwe ap& the (^a-4»0 'had ri^aed with aoistwe, _ C|
,, • . ••'•-.• • •- '••••• A''

Cjoiitent ©f 2Q per

3 ♦ 3,S,.' Obseir^atiosis

©bserv-atlons ©H gre^h field eompoiiQiit^

sad yield mm rsGOSTded.. " ' " • '

' ©fesewatlQns pn -^m^h ^lai-aet^ts

Five piaBts ©a<2h. ©f, -ifiMse, aiid. i0wo^ tagged at-

^caftQop. as, ©b0®?r"^ati0ttal plari-t® iii' ea^ti pl'^t#-"

ti©ns, op -the ^owfeh aharacteari %Bre 'taken ,at 20 days l̂iite^al

£©r Hiais© arid at li days iaterVai for eow^a. iircffli thes©

pialits.A..
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Heigte <&£ plants - • ' •

"fhe height fmrn tlia -base ©i Wim pienfe-1©- felie tip of

.the gismrXng poiiat was measwed.ly ^efttj^ir^-5©r the fi-y^.

plantg-.- 111© ;&eight. wm- then owt: .ssiA recorded

iB €ra» • • • ^_

Kwfi&Qjr q£ le.av^.s'' per' pi&nt ^ '

!J'ot.a3,: miK&er ,pf .leaves 'iH: each. the- .£iw plants

.of- Maise aiia mQwp&a. imtB'. -at. f^roat :@tag©s of

pf©ti?th-fc isjean Biap^r of ieavss' per piaat wa© X'i^tk<sd QUt.*

%e' ol3>3e2rvatioil.s we'sre •'I'eGor^id -at •%& interval -ior mais©

at is days interwl fes?

^Bays to silkiiig'''

ihe pajzlod tsOion- £©jr' gilMnf -©£ 5© pej?" sent of the

_plants'-from obs#2rf@c3 md reeor<a©di

.'iseaf/stem icatio - ' ,

111© garoples - -aolleated ^aeparatefi int©

l@a¥©i asi€ -ptem,- ©i?eii dried at 80 to

-weifhed separately ^<3 th® l^af stem ratios i-tere if#r1ce^ omt.

for •cotf^a aind m^3.©,i,- •''•'.•'

3«3r»,5.i2.« Obssrvatious on yield ecaipoiieiits

ffee ofeseinfatioHS ois yield- cempomnts of maise

taken at the- tira© of liarv^sst,.



.X

Ntasfeier' o£ mhs per pl.aiit

Mumtosj? of cobs of .sample pla:^fes was aouate^S ^4- tJie
I ^

mean worked •©ut;'. • „

ii9ngfefe_ ©i -mh

' Tne iength #£ each ©ofe tha rn'mp^^ plants was

measured and the m^an length out an4 es^ressdca In

aQntiiP^tre* ' . '

€5irth of ao&-^ • '

^irth at the ends ana. middle of the s5ais®>|e. cobs we^re

•measiis'ed in ^entim^tre th^- :aY#¥-age wm ea-leulate^.

tMj «iight c&f f3?ain,s pe^ cpb"'.

Strains •mm separated £wom the cobs GQlleet^d tmm

saraple pisftt% ©wn dried.-at 8:0 4; $^<2 to -a €?oj:ia.tant..Tipight,-

anS the 'iT^,aii iseight was .in fram,.,

Kiimber of grains' pesr^ cob

•Nymb^ of gr^ns pe^ coo fi?Qin the saropl©. plants

Go«ttt©d and the inean.Calculated,.

1000 ^aiQ li^ight

-Weight o£ 10@D grains. firoia each treatment was recorded

separately in-, gram-i. ' ' _ '
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©bse3n?at.iottis yi@XS

Fodder 'yield of c©i^a. .

.h%. tJie <3f .-tlae ^e©m,maifeer yi^id .,.

so-^.a ws ree©rdsd iii ligg/plot,^Qfid •iB,.,

Grain yield o£ ffiaise

- s

Ifee g^aiKs ^ep^ated tr<m- tlie cob^ kasH^ested

•Stem oaeh •mt. piot,. fhey theii el.eaned^ ^sm-sdeied Smd-

•the .t^iglit fJ&0 re^rded* , Tti^.'^ight w? tfeen afi-lusted to

45»:5 pea- eeti-fe and ^3^ij:ess;0d M k/k&m,

Sto^r yi^ld ' • •

•Ifie- T/j©ight -Qf sun-dried .^tovei: f^-om the not plot was

peeordsd and ^3^®§s©d in: t/ha«

Barest iad^x ' . ^

It was ibrl^ed, frem'tlie data on grais, yield .^d .sto^siT'

yieid nslng' th0- £prmula

m ' • ^'Sdnomig ..yield,:
" Bioiogicai 'yield

' "i • . ^ ' • •

3.,t..3i6*. (^emieal analysis''

3.3..;643;^ iPiant analysis

• Sar^i.^s- e©lieefeed for ^lemieal analysis p^n-^-

•^ied at iO ± S®e. md'gasroiihd in a Wiley milli-
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.MiWgeii e©iiteat

total aitEog^R pi tjie pXmts ©t the

hagrvssfc stage i^as an^'fsed ^ploying- the raodilied in±cjfQlcjelda3il

mefehQa

• ^0 phoephortis eomtent was ,4©tesraiBed colorimetri** -

ealiy using ifana*^©"-®!©!.^^© ptio^phori® y©|l,#w ^olow method

I'tai^sons. 3,961^1, 1?hQ •e©i©w iateiasitiss »ire read in a

Speest^oniG 2000 available ife th@ Gienttrai liis-triMentation.

Ii9b©rat©^y of ,the mgP •(SR),-.

Pptassiw eofiteat

•-The p©tassi«ra• eoatests tte sssapies mm dateif'*--

min©<a by »sittg the AfeQiaie, absoiption spectrephcstorasteir

C&S,.3O3'0-|- ^vailabl®. M th^: Gentral Iftst£^QPtafei©?i l,ab©rat©^

©f iOie CSR) »

"f

3.»3.6,.2« %t^e -strndies-

Th© tot:ai ttpt^e of iiitr©i@ia,, ,p|id^l4GC«s and pota-.

ssiiso i©lr maise and co^ea'i^re .e^-etilsted based on the

contents of these amtg-ients- and the dry matter-produ^d at

the tiim of bs:ri?®st,

3o..3,6,-3.. Qwality Ghasraeters

The erud© protein cpnt@nt -oi grain and co^Qiaa ;
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. foddes- caieulat©d by tJi© p©:rc?eiit.age of.

nitrogen lay a faqtoir 6«2S Isirapson 01:. ai.»-«- 1,965),,.

3.^3»6«,4» soil .anal^fsl^

.Soil. .ecsnp^^^ sn.€

• aiismicai ,clia©cfeerisfei«?s was ,q^©trie'<3 out uiifif th® foilowing

|>iroe^<|U3ri!S..

|-leeljaniea|. e^ppsition. lateamationai ^ipQfetf ;»©thod-

A'V'ailafel#..fii.trogen. * .^llsajine p8««i6agan.#,fee .mStliod

a^^iabie phaspibosrias ••' -»• Bfays^^l©•M'lO# l^^ek^onii 1967)

A^ailafele ppi^ssiwi- * itomonltai .©cse-tst© ,metlipd

pM • 182*5 soil.. wat©r .ratio- tssing
g)H moteir^ ' • • •'

BiologiGiai ^tfici^ji^^indi<i©s_ . ,
V.

'lian^^Sq^jLi^alent'Rati

- , , ••It me wotkqd ots from t|i@ ^fea.oit tlit- yiflS- of-mai^e

• •^otii^a' tootk in misetuire •ptira e |̂l.t^3|?©* Xfe

ow.t the. •iniKtiire plots lisiftg tfe# fosmijAa staggest^a 'fey

.Kead 'and MIJmt (19®©) • ' " ' . ' .

, ^

• ^ •

si • ® yieia

yi: ,yield ysdaar' pttr©.- oropp4»a
. m « mamfeor ©i' ^ops i^ tireatments
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.3-. Si.7., 2, ScfeiM-gieat (•I*E0|

It ima wrked. mt i^-da tti® df the. yieids ot •

aii^ <e©^f^a. ^tii' M mijsfeipr '̂ aM pm^ siuityre* it tiras.

weg^d"'out' im tise' ittissfeii^Q piot® iisiiif th® i&mv^a suggested

Uj ^dstiioye, 'e^ tl?83.),.

'^im h'''m %m, -'- y ,,':

.2^ ioi ••"',• '"• ' I • ' • •^• ' •.'

. ' _ ' It'WaB. s^^ke«3 dut ftfofii ttiii a:©ta •©£ tim yieids q|

Kiaisa WJpfeB. 6ofeli itt nuxtLure'pMir^ eulttire 'sMd also

-GOftsideE-iag' 'tlie '€WaM^ii ''of -©ieips i« feya* It was

.worked .out £m 'tte MsEtw©, plots ,t^e fo^^la;.-^yggested

fey 'Hi©bjs#i pid ®teG©ll.ipi

' AtBR » i; • CtiK|/^i'

tin_ ^« ,;grQXflBg,,pe|^iod ©I' ••••!.'' "in ptiee crop

- t±. ' w' ^ tdtal' ffcowtag of

»• ' yield.of iB• late^eirop^^ / • ^:/

''fiF* • =». yi@i'a q£ *i'* la pi;^e'.i?3?oppa.ng ' ' • '

s «' • total iimiter of %ops is ttie. iiat^rcsroppiKg

• ' sygt^. • • •
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3:,3-,S.-, Esjofioittic eiraluatloE , . , \ .

'• The' £©|i©wtog. ecoBoniio- mm- %o -waltl&te

th©. system. l%es@ •are, on the .bsisi^: ©£„.qwrent

prides oi ,%0iom.chmg^- Mid fertiMset'eosts • -

Cf^rtsppon*, 'ISSSl;. .

3»3.*$ i.l4 ,«3^ss. .refei^S'

ThB moiistftiry''Vaiw©'of'" tl5® #^BOinic; pSfpSuce aucb as

grains,* .§|Sd •£#36.'$# '©fefe^fj^d fr®a giaise anfl

•imier Isotli te^caeppiag. put©' «^ppiBg mm

c:aicu|.atea h&m^ pn the im&t^ -iri^rlv^t -of tte .produces;

^<a •es^rass^d £b'-Esi/^isctai?©'feasi^*,.' •• '• •••••'' ' "

3e.3-.8«2.^ ^SQst, ©f

St'v?aa;salctj|at^^i'ih©: @i^©n«3ittee iJIdtirred
Y '•

©tiler' 'dh^iaicais .axid #3^resse<l 1b.-Rg>/%a®-, .

; 3,,a.a,3,, mtmn& . '

• calc3ujate,d fey smbtifaetinf totftl. '|,vairi^iQ)

cost 0£ CBMiWion- from the gtes:© retwms -fos? aiSierenfe

tr0stm©|ifes^»... • •• ' • •. • > - ; .

E@t3U5m iiivested •,Cten@i£lt/cGat aratio)

^±a was cal^uiat^d iisiug- t3ie .fcSEmtiia



^ CSrossRstYBTB per rupee invsstea = ibtal '^variable) cost OS
•quifei^ation

3-,3,8*5» R<at\mn peir ,tup©:e iiwestsd on .lalsi^x^ •• -.

Hiis wag tasimg the £oi5misl,a

mtmn par -tapee innrest^ia om i,abow

^ « Gross retisTR ^ C?ost o£ ©.ultiwtion- esccapt

that ott- laboiar

46

e©:st ©f l.^©u3r

3>3*'8..6.,~ .Retwn pei* afupee imed%m<S.^ OIJ' ferM3,isers- •

This was eal^ulat^a th^ igbmwla

E#turn per ia^stefi om. fertiM^eirp.

» Gross r©tW» ©^st of .eaiti^atiOR ^eept that

iBciiifireid on -Jertilis^rs

Cost 0f -fertxlissr.s,

3*3.S,7,/Inecpie Bquiwlent Ratio ClSRj

. ' was calculate# .taaiflg the fo^ula ©f 1»ER stilssti-

tutiftg the monetaty v^Mss o£- th0 pirofimG® in the place of

the raspe.^tiv© ^el€s# ' . /

3«.3^,S.,--8*., !4q>a@tairY &ase<a on

. • This was calculated u^ssg- the fos^ula siagges-fced Isy

Tifliliey Cl9l9-)<



Monetsary •s '̂̂ aiitage iQf, t
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;3v3*8-.;9,, fer •aay'':|r0t«Ea -^

Pes day r^t^irn of dwAng cropping

•• ' '' ''' • ' ' ' '' •' ' ' '•'•''' Ssfc' ^otiG^risfteis "wa.s. •eslGuiafee-a l̂is-i^g Wm •f©tim|;a periba
,' . . : -in-dajB- .

3:..-3*.9, •StatistifeaX "^al-YSis:

Data irelotiiag I;©- ^££es©sst pa^s^t^r#' -mm

st:stis;tiiq^|.j feacSMritqU'g of atiaiysis

'fo^- -^4 sigM£ie.®iss wss- tesfc^

%•• t^st. &'made

uMissg _'̂ SsI:tfon: Ve^rsa Iws: c©if^mter*^^of' the' Goiieg© of



RESULTS

-T'



4* i^SULTS

An iiilfestifafeioia was ®iirrie«3 -out dtsr.ifig the' sypnm^r "

seasorj of •1987^.8^, Sn, tise CSoH^ge ©£ A-gtieMltwe,. Vellay^i

iiXtCti •ike -of ©elQefeing tlie best crop ^irmgenent. ^

different, fei-tility iwels for ^ maise' f fodder

.eoDi^a iiit®rc|roppirif syst^,. •O.bsQr-^atioijs w&re mada on •

g^m}i:h m€ yield ^atacter^, end ^ffermt biQi^giaal .and

^onsgmi?? indices ^mm itorked omt t® dfefeeipmin© • tosst

THe; daia- ^©orded Malysed stafeisfeically and,

resMit.#'are gili@a mom 'sre given in

Tables B fco 12-'and |he .s®aj.y^et ,%?ariane^- in kppendi^^es

'MI to

4*i» Orowtli ch^a^feer®. • . '

Beiglni't q£ p^mts

fhB mean lieight of plants- ir©«3orded at growtli

st^as .^e p#©.®eni0d in ^Ipabies 5, -^d & md.their' res^'cti^# •

analyses ©£ •^a^ianc© in Appendi^S' $1 .©nd. |ll#r

-a> M©ike. •• ' ' '

•Hae different -crop arrang^@nt;s and fertiliser ,

produced signi.fieMit di££@r#n'E2es ia.^e height (Sl msise

plants, at. 2Dtli di.y,,,-wi41.®-their'.interaqtipns •gliotfj^d. no

marked infiiienc# on-tliis' Gli^acter.. The crop arrangement.
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Sg ,Coa$ irow of is b^t^men the mMge rows .pjaafc^d

St nomai rott a^raflg^ent of; ,6© if 2© sp.acifi§5 produced

masstinfiyin hei,gtit was ©15 p^^tfjdth otheir crop

arrattg^iiQjats except, (pur© mop of maize at' 40/80 x 20 era

p.air©4 row©}». Sq (maisf st, 40/SQ: k:' "iO csn rows of
^os^ea ill the ^int^tpair- spaces-) au.# Sg ('pa±m€ koms" o£

3 iro '̂' of^.«?o-v^sa-. in't!ie./iriteepair spaces)»•''.'S^ -

i:«si4.fe©d.iii/t;;M-'^l;iQrtes%.,plaHts*/ "tfxQ- crop"''aK:r^gement

; •(two',rows-cjg th^-maise.'.rowss pi-s«fe©d at

:row arr^gement,> .ma¥i|ntM =plant heiglit at

40- DAS it tpms Oil pa^'-with ^i. 'Otlier ^op ^^rao'gentents.

At €0 ©AS Sg' pr©dm©#«a maasiiniM plant height. a»d it was on ps^

Mth S| aafi was gm^ti^r m all other tteatmentSi ' fhe treat*-
msats' 3^1^ S-^ Sg^ S '̂ were" 'also 'on 'pm-,. ' "At hajjiifest also-
Sg 'p2rodt5fiJ#<a th^ ma^imiM pl^.t- 'height 'it,-was-oh par -friitii

,S^ Cp\ite ^op q£ ^aise 4t n©mml row .^rsitgeroeats) supe^

tior t© m& faw^iialiig ts^atmsiits-,

AiHowg the fertiliser levels- F^, ilOO' psr :s3©pfe oi'
rec?oinm^ui@"d aosqs -of" fertilis^rsli ,:prodw#ed maximsaRi height

aa# was rftarlsedlY''superior'to fg -(75 par'cent of the redo-.

ioies) which in, tijy^ was superior tO' W-^* the t©rti-

'liMr' le^ls- Mhmn^ th^ Saa©. ttf#iad ia ^1 grojjth' stages'. o£

th^ -arpp. ' ' '

/^©mi^erifig'th^-iiM^ept, iateraefeioiis,.,. eirenthough , •

•th©^ e.lf^efes. -^^re -sigM^i^a^ts-, ^.SgF| |>rofiijced;. G^^nparatively



Table 5. Mgtt .»! 01 l..v« -l'* «

Height
Treatnents

20 DAS 40 DAS 60 DAS Harvest

Main factor

"5
^6
SE+

CD(0.05)

Sub factor

^2

^3
SE+

CD(0.05)

S X F

S,F,
S^Fz
S,F3

S2F2

S3F1
S3F2

• S3F3

S4F2
S/3
S5F1
S5F2
S5F3

^6^2

SE+

CD(0.05)

(S)

73.11

73.76

71.91
66.78

70,31

70,27

0.973

3.067

(F)

76.82

70,88

65.37

0.670

1 ,9A6

175,53

175.71

176.49

171.74

174,46

171.59

1.306

- NS

208.02

210,38

204.22

201,44

204,13

201,02

1.540

4.850

248.S3

248.96

241 .98

237.30

241.22

236.60

1.206

3.K)0

258,52

240.62

228.29

1,202

3-507

262,27

253.00

231.13

273.80

241,20

231.87

254.80

241,13

230.00

249.23

237-20

225.47

260,67

237.53

225.47

250,33

233,67

225,80

2.94

8.59

183.33

174.15

165.28

0,807

2,355

181 ,00

178.67

166.93

186,80

175.20

165.13

189.93

174.40

165.13

179.61

172.17

163.47

185.33

172.13

165.90

177.33

172.33

165.10

77,73

75.47

68,13

81,07

75.33

64,87

78,27

72.33

65,13

71.33

65.47

63.53

76,87

69,60

64.47

75.67

69,07

66,07

1.630

NS

214.73

204,17

195.71

1.650

4,820

214,60

210.60

198.87

227.60

206.53

197.00

209.60

205.87

197.20

210.27

200.53

193.53

217.53

200,27

194.60

208.80

201.20

193.67

4.04

NS

::r;~:r..——--
based on them

20 DAS

7.38(2.71)
7.46(2.72)
7.07(2.66)
6.69(2.58)

6.76(2.59)
6,87(2,62)

0,0136

0,0430

7,30(2,703
6.99(2.64)
6.78(2,6)

0.0090

0,0260

7,86(2.80)
7.2,6(2.70)
7.00(2.65)

7.60(2.76)
7.53(2.74)
7.10(2.66)
7.60(2.76)
7.00(2.65)
6.60(2.57)

7.12(2.67)
6.70(2.59)
6.20(2.49)
6.70(2.58)
6.67(2.58)
6.93(2.63)
6,93(2.63)

, 6.73(2.64)
6.93(2.6)^

0,0220

0,0640

Number of leaves

40 DAS

14.44(3.79)
14.33(3.78)
14.18(3.75)
13.87(3.72)
13,22(3.63)
12.8(3,58)

0.019

0,060

14.18(3,85)
13,47(3,67)
13,08(3.62)

0.021

0.062

15.70(3.96)
13.90(3.74)
13.66(3.70)
15.66(3.96)
13.86(3.72)
13.47(3.67)

15.26(3.91)
13.67(3.70')
13.20(3.63)
14.73(3.84)
13-66(3.70)
13,20(3,63)
14,13(3.76)
12.87(3.59)
12.67(3.56)
13.40(3.66)

12.71 (3.57)
12.27(3.59^

0,052 /

NS

F - Fertility levels

60 DAS

18.89(4.35)
19.31(4.39)
18.60(4.33)
18.10(4.25)

17.53(4.19)
17.76(4.19)

O-OI8

0,057 •

19,36(4.40)
18.28(4.27)
17.53(4.19)

0.016

0,046

19,73(4.44)
18.59(4.31)
18.33(4.28)
20.27(4.5)
19.33(4.4)
18.33(4.28)

20.33(4.51)
18.20(4.27)
17.80(4.22)
19.00(4.36)
17.93(4.23)
17.26(4.11)
18.13(4.26)

17.6(4,19)
16.86(4.11)
18,65(4.32)
17.98(4.24)
16.59(4.07)

0.038

NS

U '

50

Harvest

19.11(4.37)
19.64(4,43)
18,98(4,35)
18.20(4.26)

17.87(4.23)
18,04(4.25)

0.017

0.054

19,60(4.43)
18.63(4.31)
17.78(4.21 )

0.015

0.045

20.00(4.47)
18.79(4.34)^
18.53(4.34);
20.47(4,52)'
19.60(4.43)
18.86(4.3'i)
20.53(4.53)
18.40(4.29)
18.00(4.24)

19.26(4.39)
18.13(4.26)

17.20(4.15)
18.46(4.30)
18.00(4.24)
17.13(4.14)
18.85(4.34)
18.45(4.30)
16.79(4.10)

0.038

NS
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talker plants at all. stages' of filowth ®£<3@pt .at 40 DM,

Sg.F^ ^stilfce<a taller pl^ts., .shprtejc plants were .

:^il. atag0s,of g^wth4_

i3») ''CJpfe^a' " •,-•'• ',, , .

. file di.ffe^Qnt wop a«.angeme!it0 4nd levels •

pa?g>duc#4. «^tee4 in tMe;'height ^ 15

'ms m<3. at 'the tim© 'of-har^rait» "'ttiiie at •30 ©as the-efifeet '

oM^ •^mp -.awrmgemmk m plmt, hel.gkt was 'not sigMficants' '

i.ntQiractioa', of. emp- mth fQjrtiliger ieii^is

iia# •' II© Ria|?k#(a' plaijt- height® ^ •̂

At Ml sta§&^-o£ crop grcj^h* ipnm"mop ^oM •mw0m

at no^al plantiftg••fc.sityl pre^uee '̂the Mghest plant heights
m 1,5 mhS- ^<a $t %mw^% was' on pm with S '̂ 'C©ne row of
e«pea. itt. mtw&m m^m mm) 'whila at; 30 ..m; all. ,mQp

-atrmgments; appemed' tQ-b^; --At .all g^mMi stages,

s^- 1:three; ,row0 of' -in th©, iutefpsir ,.@paee@ -,©£ 40/eQ k '

m 'miiiiinm.p.l^t height*: '

.F| 11:00'p^ ^mt of 'the reco?rnj@n^ed €<3s$s- 'of nut^ieiits)
pS'̂ fiMG.ed the tallest pla-nfes at all ffOifilM stag®^*,-

at harvest.* was ott paxr with ia toiis ,charaet0i:-,:

.^^siiltefi 'th© .0hos:t&st plmtd at all gmwth stages^:

' 'i3ve.nthoUgh .the 'effect's' ;6£. >3. -x ,E iht^meti'ons; mre

not sigRifiqant-,111 "plant height; .of. ,eo^^a the, treata^nt.
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§m$lmUom ffodiiced" tli© toi^.st .aad, shortest
pSaRfes at gx^^wth. staffs iie^p^C!ti%feiY%. . . ..,,

'. I

.o£'leair@s p^r'^'l^iani' '

meste |iiii«b0;r; oM laanres pet plaiit •at .Oif£@r^t

growfch "stages'of thm qrops preseijfeea, M T#>lea.5 and 6

mid-tliQ-#©'pi>eefciv% analyses_© '̂ vairianS^: in, ;|.pp^n^ees .IS
'"aKt«a 'itt*" "• ' •'••'• • • • , '

' fhe^ difforest; ctop sn«a; fea^tillser leirels

sigidfie^fely in^lmme^ thB. nm^ir .©£ ©f .raaise-

ail gwmm i^iir ittt©raat4ons had gifftia-

pant Mfeet'.St-after S«5wittg^

#t©p ^E^gpiaenii^ Sg^ the-; hi^ghesfc jiun&HSr pM
leases at .ftsSget,..; a,t-whi^h the

tmammt •iraim®#- pie- tyaatni©ftt s
' 1 . . ' , . * , , i ' • •' . V:• ! ' 3-

m par- 0il :#tag©s- wim m the -hainmsfe mam,.
#ie2re«„ 'was matfe©4ij .siii4 .at t^s' stsg^. s«-

th# ^assajBiim'nifeteir.i ' ' . • -

Pi^adi^d lEogcii^,

stages, iigiiifiq^iitiy ,s«g©&i©ir .t©
. • ' ^ -' • "2 3,2

was aAsQ- signlfai^eirlcjir -'to
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Mtera©tMii ©f fsartilitseir' i^iTels- cm>w

.©rraRgssmfnt mm Mtgni§;iem% oiaiy Sit 20' iaas* ' prQ^iiqe.d

•sigiii£i©9^fep.y m©;r© nyiribat •o£- tli.an , |̂.i; #tber;

ffi©at Gojobia^'tiona*,

fe) cpt-^sa . . - _ • ••" •"•

h%. tJie StsQes ©i^ growth tii© liiaiibeir oM ieairs^!'

pr£)aiie©a bj wa®- .£owi.?a to h®.- iBisffse,fi©a^ isy '^,ff^raufe

crop arr^gemeats ipt^egtioli o#- cir©p •iM.th

ferfci'Mty ?|iete- was- significant effeet time, t©

£erfeiiig0f

Sie mi$, lewlg q£ £#rti^ijSe^s: |F|}- •
produced: til# highest awibei? ©i .,st'al| ^oMth tfe^ges

and this wM' followed toy' tfB.per Mem ©f

iweil'* an^. mm #igjii£i«»antly 4iffere?ife. :3|i

stages at 'the 30feh ,E%s #i^re fch#^ 'wem .m'pm^. "F^
•(50 iDeir eettt.of ^ecoin^niii-^' #ie.

mtm^r of Ee^^a, • •

©^s to sijltiiiig- ^ ,

Bata. 0n tjhis obseinfatlorj 0tat$st^0.^gj' analysed

and th© ;oie^ are ps-esented' in Taubi© 7., 'm& its rea*

passtive, analysis-, o.f if^lanc© £a Appendix: .Sy».-

• The ^esu3.fcs rs'vealed that the. ^££e<5ts dae to aif£Q»

,r®nt cf-op ms:mgmm%s:^... fe^tiliget levels ©nd-their int^rscstioiis
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Table 6. Height and number of leaves of cowpea at different stages of growth, fodder yield and leaf/

ratio of cowpea at the time of harvest

Treatments Height

15 DAS 30 DAS Harvest

Main factor (S)

Number of leaves.

15 DAS- 30 DAS Harvest

Fodder
yield
t/ha

^2 41.24 82 112.67 6.22(2.49) 14.67(3.83) 19.27(4.39) 9.84 1.40

40.76 81^82 110.73 6.22(2.48) 14.38(3.79) 19.01(4.36) 12.79 1.30

®5 40.68 82.38 111.78- 6.24(2.49) 14.58(3.81) 18.32(4.28) 6.60 1.35

®6 39.52 82.09 109.36 5.96(2.43) 14.36(3.79) 18.23(4.27) 10.40 1.37

®7 42.38 B5.10 114.83 6.42(2.53) 14.82(3.85) 19.27(4.39) 20.5^" ~ 1.30

SE+ 0.396 0.750 0.840 0.0310 0.0220 0.029 0.600 0.06:

(0.05) 1.290 NS 2.740 NS NS NS 1.950 NS

Sub factor (F)

^2
^3
SE+

CD (0.05)

S X F

S^F,

^2^2
V3
S^1
S3F2

^3
^5^1
V2
^5^3

^6^1
^6^2
^6^3
^/1
V2
V3
SE+

CD (0.05)

A3.55

AO, 93

33.26

0.290

0,870

A3.67

A1.00

39.07

A2.I3

AI.33

38.80 .

4A.63

AO.00

37.AO

A1.87

A0.33

36.37

A5,A7

A2.00

39.67

0.600

NS

87,21

83.02

78.16

0.696

2,050

85.20

8A.A7

78.13

83.93

83.20

78.33

87.73

81.87

77.53

88.87

81 .20

76.20

90.33

8A.37

80.60

1.560

NS

115.93

113.5?
106.10

1 .060

3.130-

11A.07

115.00

108.93

111.53

11A.60

106.07

116.53

113.87

IOA.93

117.07

108.A7

102.53

120.47

116.00

108.03

2.380

NS

7.29(2.70)

6.10(2,A7)

5.21(2,28)

0.0290

0,0852

7.30(2,70)

6.2A(2.50).

5.12(2.26)

7.50(2.73)

6.30(2.50)

A.90(2.22)

7.30(2,70)

6.30(2.51)

5.10(2.26)

6.90(2.63)

5.70(2.AO)

5.10(2.26)

7.50(2.7A)

6.00(2.A5)

5.70(2.39)

0.0650

NS

15.05(3.88)

1A.75(3.84)

13.84(3.72)

0.0196

0.0580

14.73(3.84)

15.10(5.88)

1A.20(3.77)

1A.60(3,83)

1A.50(3.81)

13.90(3.72)

15.50(3.93)

1A.50(3.81)

13.70(3.70)

15.00(3.87)

14.70(3.83)
13.40(3.66)

15.50(3.93)

14.80(3.85)

14.20(3.77)

0.0440

NS

19.80(4.45)

18.66(4.32)

18.06(4.25)

0.021

0.062

20.80(4.56)

18.90(A.34)

18.30(4.28)

20.50(4.53)
18.80(4.34)

17.90(4.23)

18.60(4.31)

18.70(4.32)

17.80(4.22)

18.90(4.35)

18.30(4.27)

17.60(4.19)
20.40(4.'52)

18.90(4.'35)
18.50(4.30)

0.047

N9

12.88

11.74

11.46

0,270.

0.790

9.90

9.72

9.90

13.89

11.98

12,50

7.12

7.29

5.38

10.77

10.07

10.25

22.75

19.62

19.27

0.600

NS

S - Crop arrangements -

F - Fertility levels

Note:- Figures given in parenthesis are transformed values and the comparisons are made based

on them
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mm- m e^mssAm oS :WiB. gharaet^r,.

4,:i«4.»•-•-tsapf/stem ,ratio :. . -,-

.'Wh^: or le;a£/gtem ratio a3?a p^esoatad

.tM fables- -aiisS 'th^lar ^espscti"!*?^

in m€ ^ . - -! •, •

a) Mais@ , , ;- •, , /- ,

• !^(3;''le^/s-t^ •ratio-' o^ -ffiaise- at- the tiitie ©f' ksary^st

.was - £ra7r"'tlie' result,i;t vsa

.tii,at felne @f;e®<3ts ©i c^Qp airirangemeiits, t&e

iafeermptl.©tts -©f c?r«ap> ar:raiiig^srjt@ with fartiiissr '

mm .©•v^ntfetuglh tlie iisaividu^','#ifeet''©f £©rti^'

.11^^ '-^^Feis was. iiffe ifie'el-op 'a^irawgeiiisnt'

.tfe^ .highest ieaf/et^ -X^mM -m^ it'-w#s -qM pm w|,th '3|«,
. g^-ve the.minima -milieu,, •-•.•••. ' " .' .

interaetioR# s^.F| .ir^eof^^d .th^.
hi^m '̂ amm fm aaS th^.roiasinum imliia'

.ph0l€3.. %

Tha^ |-ea£/#teni r-§tig> &£ ;Bt •.-the.' time: of 'harvest

to-Be s^angemeats.,;

3j0^ts i^d theaa?-;inteE:actlons« •



Table 7, Days to 50% sllklng(^±n"nial-2^ leaf/stem ratio, number of
cob, number of grains/cob, 1000 grain weight, dry weight
maize ^t-ihe_tlme_-of-.harve^
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cobs/plant, length of cob, girth of
of grains/cob and Harvest Index of

Treatments Days to 50%
silking

Leaf/stem
ratio

Number of
cobs/plant

Length
of cob

(cm)

Girth
of cob

(cm)

Ifumber
of grains/
cob

1000

grainvel^ht
Dry
weight
of grains/
cob (g)

Har

Ind

Main factor (S)

^1 57.76(7.6) 0.61 1.12(1,06) 20,14 14,81 514,43 201.14 111.48 0.4i
58.52(7.65) 0,49 1 .02(1,01 ) 19,13 13,93 454,81 193.99 88.88

^3 59.44(7.71) 0.48 1.00(1,00) 18,66 13.94 434,66 192,69 82,90 0.4-
61_.78(7.86) 0.62^, 1-08(1.05) 19.67 14.88 491 ,28 190,40 97.63 0,^

^5 60.68(7.79) 0,4^ 1,04(1.02) 18.47 14,02 439.31 194,33 82,73 0,4-

•^6 60.22(7.76) 0,41 1.00(1.00) 17.82 13.94 423,08 188.11 76.30 0,4-
SE^ 0.120 0,012 0,012 0.240 0.290 10.260 4,880 2,540 o.oc

CD(0.05) NS 0,037 0,038 0.760 NS 32,300 NS 8,010 0,0<
Sub factor (F)

^1 58.91(7.68) 0.51 1.08(1.04) 19.66 14.79 531,88 208,00 110,78 Q.k'c
59.91 (7.74) 0,52 1.06(1.03) 19.06 14.26 490,17 193,45 96,19 0,41
60.53(7.78) 0.51 1.02(1.01) 18.23 13.71 356,73 179.23 62,99 0.3?

SE+ 0.073 0,007 0,0062 0,210 0.190 • 13,560 2.710 2,720 O.OC
CD(0.05)

S X F

NS NS 0.010 0,600 0,560 39,590 7.910 7.950 o.oc

S,F, 55.50(7.45) 0.61 1.10(1.06) 21.20 15,27 597.90 216.43 129.44 0.42
S,F2 58.60(7.66) 0.60 ^.20(1.08) 20.47 14,70 525,60 195.60 116,50 0,41

60.20(7.76) 0,63 - 1.10(1,05) 18.77 14,/.6 419.79 191-40 88.50 0.3S
55.80(7.47) 0.47 1.10(1.03) 20.40 15,03 551.67 212.40 118.67 0.42

V2 59.50(7.71) 0,53 1.10(1,00) 18.97 14.20 468,27 189-20 91.13 0.41
60.40(7,77) 0.46 1,00(1,00) , 18.02 12,56 344.52 180,37 56.83 0.39S3F1 58.20(7.63) 0.i»8 1.00(1,00) 19.00 14,50 484.73 204.73 99.57 0,42

S3F2 59.70(7.73) 0.52 1.00(1.00) 19.13 13.90 488,17 196,20 95.73 0,41
S3F3 60.50(7.78) 0,45 1,00(1,00) 17.83 13.43 331,07 177.13 53.40 0.39

64.30(8.02) 0.64 1.13(1.06) 20.40 15.67 576.20 212,73 122.90 0,42

S,,F2 56.70(7.53) 0.58 1.20(1,08) 19.73 14.53 510.20 192-27 103.10 0.41
64.40(8.03) 0.63 1.03(1.02) 18.88 14.45 387.43 166.20 66.90 0.39S5F, 62.90(7.93) 0.49 1.10(1.06) 19.07 14,40 501.93 200.53 100.63 0.42
58.30(7.64) 0,46 1.00(1.00) 18.33 14,08 494,33 205.60 91.30 0.42

^5^3 61.04(7.81) 0.45 '1.00(1.00) 18.02 13,58 321.67 176,87 56,27 0.41
67.70(7.6) 0.35 1.00(1.00) 17,87 13.90 478,87 201.17 93,47 0.42

^6^2 66.81(7.18) 0.44, 1.00(1.00) 17.73 14.17 454,47 181,83 79,40 0.42

56.45(7.51 ) 0.43 1 .00(1,00) 17.87 13.77 335,90 183.43 56,03 0.40
SE+ 0.180 0.017 0.015 0.500 0,470 33.220 6.640 6,570 0.00,

CD(0.05) NS 0.051 NS NS NS NS NS NS N3

S - Crop arrangements F - Fertility levels

Note:- Figures given in parenthesis are transformed values and the comparisons are made
based on then
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f©€te 3rield I'Cjo^'a) . " ,

. .r • .. Jo<as^r'Yi0ld ©£ eos|^a' -^TOvaiia|.ysea

•.s^atisfeieaily mA<3.^ the M®am me %n f able .6

ama #£ ^

srop a^rsii^wsBts-' aa€: fept'Aliseir: ie®'#!©

'•mm- 'tm iRfiaejtp-' fefi© -focade^'yiQld' :tfoeM

iat^&etioii wa® not. :#igfilfMarit.'.

•• a^aSfasRfsit's^- |J|rMuee<i a^imiOT; f!©M©E

, -asnsag. Ife© inte^airop'-%• g&#e .theMgfetSsfe

Yieid sm# 1% w^a ®aifice.^y supe^iQr to. ai.i' arrangm^m&,

., m^rnw f&mm- yi©l^

ak^ mi0 th^j laitor -two^ msre 6ti 'p^.,' ' - -

4,.fji.2i _Sfpafef isear , ,

nm. 'mm m$ms: :m ttwtoer ©t..a©i3@' .pm ia^ge ;^i.^t

m^srnms i» trni^ i mm tii® mm^im awsi^sis of

4i3, Jigpeij^ss m. •

ms aiffetaw ift nisiriber .@f

:p3fe# -p©^ fe# <ir©p ©fr^geaiQiits: am^

lis©i? Bmt tlis ©i' i@rti3.iser'

ieTOi® xfi'm -#^0^ not siina-fxcant*
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^ ;q3rop s„ mm .fomd,

-•to bi'̂ %h0 -fegt-. %•-^ i0<a -oa par* IB

the s^aag^@nfes* s ma tie best m^ this was ©i '̂
p^r with .^3, ®th©r î.|it©irejr©p arraag^^ts#

Considering' ^fertiiiser pro(aii€©d th©'

, -fiiiafer ©ip©3r>i^nt m p.^ with

^s, gii^rioar _ ,

4*2.;^3*,^^ngth-C>f' . i . •' i'^.
\V,

'b^is©©' •©»_ ths- i^,an',tehgth of msiae -ttobs'• ' - -

'pmrnmei iii •7:- th@^^aiysis- q£ mrS-mrn'M^ .^penm'

l^e of '^ffsr^at •t5|?op^arirwg©in©iatS''an«3 fe.r«* •

'Oh mm sii^£i0ant ewnthou^ '
their inter^^tione ##re BQt .sigaifieaRt*, As 4si th^ -ease

of layMter per pl^t* #g© the erop mwmgmmt.

S| {pw@ ®i''ra§i-s® at hoEWsi.. r©$|- -.arrangSfieiiti' -produ^^

ths i©a^8t e©b8 •• • • ' ^- .. ::.

tha. -orop aii^tw©? Sg prspdwqq^ th© iehgth
ahd. it. wm- m par' wiMi Sg-,. 'Sg' yraduqed the shortest '

pst»- •

/•fh©. e^b length si#3ti£icantly as fertiliser

ifieteaaed £r&m to • Sut Qtk
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©i ' V V.- 'V,- ' ;

:; W0m 'in^yped, gfeatisticallir

;^d tlie'm#^ imlttes are presented iji fable 'f :^€ analysl^-.

-fffe^ts ;pt. .'?S||':g@i:^.%'irr^g^esits an^;

:l3it©raction o£ opop ©riraiigm@i5t# mtiti f^tiliset'-'leveit'

M^lSleont on g±Tt%. ©£• -©ofe -Aile-'itie -©ffeMs '.ot

fertilizer levels xias signer

fertiliser level ' ,pE^duc@:d tlie mssdiaura, flrtli, ,

of'e0S)''f©Ii®^:cS""TliS

' f| produced the lovjsgt gtotli of «|i©te it wis qU pm

'^1^ ' ' ' ^ '

. mia: ;t«saa •^alta^.s ©f ;a«it5er .ff iraibs pm ^taiBs#^

aft^ stat±sti.cal afialysi® are present#^ ifi'fafele.'t

attal,fsis in

Mffer^nt crop a^^B^iaeiJt© ^4 iegtiliser ;,

^«ere £©i®a to iRfltienc© tJus #|iaj^ae:t0^ .Mfiji£ie^t%i, , ,

•• Cofisi<ferimf til# parlous ci'op .^i?aligeffi©irsts. prgaut^a

tte 0^ faraiiiS' per' ana .it. on ^par witli. .-

.Sg produced .t%# "®|ai|ittiro.slRi^ per mh. '^d ,
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i-fe Mss.Qn., pm 0tls©r .afraRg®©|it©/^Sscepfe S|' _
M.€- ani©ag. £^%Qtc^&s a^:mgBmtits pMo^

tli^^ atecKiiam njt^#Qir ©f eoiibs

'M |hjre@ #3ttiliiier |^ls* ^ of' 'i^
me i©iaft4 ^ toas't ,afid' it w^$. syp^'ior
to: Fg .sa<l^ pred^qed 'tlit ralpimwi' Hua^ir #f frails- '

2'
cipto* it wa# sigrtiiioantly

. l,Bfe®3f'̂ <3te:i^a effects •«:>£: c^op

i#rtil42Pir S,ei?e3.g wet© a©t fpi^a tf be signifi®attt th«

13i©tasari4

: , • ' She,- :<lata, pfi :l00Q^ wsiglife. sis^Iysed

s%s|i.§ti^aiiy\and''tlh© iM:aR^1?^Uea mm pr^.^entM-ta tatoie' f
•s»a t1i@; aB^ysis: of iti App^iidlsc'̂ 'IV.--''

Si# #ifee:ta mi' <i|.f'fer@iit Wop .©nd •%©

immmtxom &M mm .^raaf^nt@: I^ith, 1.^1..,#,

mm tm sifrilfie.aiit in infltaesi^'ip.g thi,®. cli^actet'#-,-' But

fhB' effect 0f -Mlferent la^l® iwag.,

&S isi -®ie =ease of: ••other' yiei'^ ^attrttoijtesj ga%^. '-the ,liig|i©;$t

©i '106'# praiii wifljt £©|iQ"^<a- by/S^ '̂ lilfs; 'P^ fa^ tUg .
lowesst ^ \ ^

•4i:2*7*. -.ary weight' ©£' par •cob ; •- • •''•.'•

#ata on .dry' wlgfi-t' .©€ grains mob ^alysje.d
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tfee "iresults; a^Q pregettfes# in tafete 1 #ii4

tke m w&Mmm M Appanaisc .I¥^

'Bm :4it^o\.s iiffee^t ,#top arr^f^ents and

tiliser |f^i.§. ,sifftiliearit ..feliQis' ifiifeera^tipiia

wm .mfe

Goiif3^ciefe4ftf feti© m^.mg0mmit'& s^, pro(3u^,d

weight #1 ,f^aias-:|?QE- -.cjob- 4t.. tfag:

gaperioi: ali #tteF ."0t©|> arr^gamsBtE!!! s^
t3as@4 fell# iffilh-ijayrft MSiglife ©f graitts- psr ;^b ^lid wag

willi #g -#itd :S|* . ^©af the iat©^f©p s£3^§r^fOTea,•fe0 Sig
gr©€t4a^i til©'. Biasttpw 4^ wsight -Qf grains per 'mh mM

was iU|3^|.®r %o ati ©tl^ interisi-op .arJ^anfeEi^atev

ftm di.£ges-©Eife' Ij'©ve3.s sigMMMmt.'

lr@lfi.a%i©ii-s; ia 0t^ '^d.ght of grains. faro tlis ^.axiimam

•dty ,m^ mm si^t4©r t© tMt. ©lifae '̂ fetlAiger

traaimtntia'^*.. ga^ •the' -g©?^#

tlie- lainitttaa. ss#igM pi gralis pm mob*..

4/2«S.«. M3^^§t tnd^ ' . . . . • _

'ttie mtrn- .-©a MmmBst .Indesc mm- analy^d gtatis.iy.'0'^l.y .

#ia th# tmm present©# An f IM ms3.y^$s

of varlajaee ,i.fi Ai>p#tt<3Jb£ $V',_. , •

©4ff©rei5t 'Qr©p 'ars^a MrtiaSaer I^ei®

.|5r#€«e## .isarlicea -diffai:#ii©0 in #imisth©«§fe. •#ieir
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::wa^: :{^bfeQX^@4, -for .stt^mgements •aae -i.^.i ''itr^ge-
mmrn -Sg.,- s^i S| .ops 3,g mm £om^ im •mn'w^*.-

• -to 0i m^. • par ^ •• " • - '

. :•:••pmmm^ th© '

rnmimm m follo^a % w.^ ^idl© .^mo' mm mAii-immi

fh,^ <aafea on. giBia^ ©f m^m

.^alfp^4 th©' 'iii^^n •v^i'ies- are 'pre^eRtsa' in 's ''aad-
th©' .|ai^3faita .of ist $^pmiiM3e: %, ' ::

Ilie of (ai:f|0ir#at. ..^c)p arsrapgeirasftfes ais#

t4ii®©r lewis ©11 ,inMs0. IrMlfi- MSt^- siglii'ficant their"

mm mk.

• tls^: <Si;if6.3F#!!it -^©p §1 .(ppE^ '̂ top
.-of '1113^.0#»^si. mm pm^mm- m@; •

'M Ir34' t>1^, fi^lonei &.^ Ip®^- 'Sss# mmim ,|ji
•p^m^ mml m m£ tn. tha .iiit©^^,
.3»¥anQ@m^ts Sg 'proauiti wa^iiBisii fie|4, ;is*:28 t/ha) '

mm :S%ei-£or.-tO: ail.:,otiiar^ arjem^ernm^.* • $^.m4',
• b^ md Sg '^•

ferea^teirent. Sg re.sxi|::feQ^ A?i_t!a,© miaifftam •^iei<3 is,,21 »

Of ^ fmm £ei?tiMg©r..i:e^ei^, Ifyjl dos® .©f

gme WOB roa^iiiKum' field, M S,#.^ ^a -
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Table 8. Grain yield, stover yield, N, P and Kcwitent in grain and stover, uptake of N,
by the maize crop at the time of harvest a«5 protein cmtent in maize grain ^

Treatments
Grain stover N, P and K content in

maize stover {%)

N P ^ iT"

N, P and K content in
grain (,%)

Main factor (S)(S)
5.34 7.83 1.10 0.40 1.010 1.40 0.35 1.04

5.28 7.63 1.20 0.36 0.995 1.59 0.33 0.98

5.25 7.61 1.15 0.32 1,010 1.56 0.30 0.97

5.31 , 7,78 1.01 0.40 0,990 1,42 0.34 0.99

5.25 7.43 1.23 0.32 0.960 1.52 0.30 0.92

5.21 7.37 1.26 0.29 0,960 1.50 0.28 0.91

0.005 0,061 0.021 0.005 0.009 0.045 0.004 0.024

0.016 0,190 . 0.067 0.017 0.029 NS 0.013 0.075

•^5
^6
SE+

CD (0.05)

Sub factor (F)

^2

SE+

CD (0.05)

S X F interaction

5.81 8.10 1.37 0.41 1.08 6 1.74 0.36 1.02

5.40 7.67 1.17 0.36 0.97© 1.51 0.31 0.96

4.60 7.05 0.93 0.29 0.92 0 1,24 0.28 0.93

0.016 0.067 0.020 0,005 0.006 0.032 0-003 0.018

0.045 0.200 0.059 0.014 0.017 0.093 0.021 0.051

S.F. 5.91 8.25 1,21 0.46 1.13 1.59 0.39
1 1

S.F, 5.''5 7,97 1.17 0.41 1 .02' 1 .40 0.32

1 2

S.F_ 5.65 7.28 0,95 0.36 0.90 1.21 0.33

1 3
S2F,
S3F2
S2F3

5.83 8.12 1 ,49 0,41 1.10 1 ,96 0.37

5,39

4.61

7.62

7.17

1,21

0.89

0.36

0,31

0,98

0.90

1.49

1,31

0.30

0,31

5.77 8.14 1.26 0.39 1.11 1,87 0.35

3 1
S3F2
S,F,

5,38 7.58 1.17 0,33 0.98 1,68 0.29

4,60 7.10 1,03 0,25 0.96 1.12 0.27

3 3
5.87 8,28 1.31 0.45 1.07 1.59 0.38

4 1

5.45 7.89 0.93 0.42 0.97 1.31 0.35

4 2

S4F3 4.60 7.15 0.80 0.35 0.94 1.37 0.30

5.77 8,01 1.45 0.36 1.05 1.77 0.32

5 1
S.,F„ 5.40 7.59 1.26 0.34 0.96 1.68 0.31

5 2
S5F3

^6^1

4.57 6.68 0.98 0.26 0.88 1.12 0.27

5.72 7.82 1.49 0.36 1.04 1.68 0.31

5.37 7.38 1.31 0.31 0.93 1.49 0.30

D 2

^6^3
SE+

4.55 6,92 0.98 0.21 0.92 1.31 0.23

0.038 0,160 0.050 0.012 0.015 0.078 0.007

cdCo-cb]1 NS NS 0.145 NS 0,043 0,230 0.021

1.17

1.00

0,96

1.07

0.97

0.91

1.07

0.9^

0.90

1.00

0.99

0.98

0.90

0.93

0.92

0.91

0.91

0.91

0.043

NS

Uptake of N, P and K
kg/ha

ij P ^

50.84

45.16

41.17

50.16

40.21

36.44

0.600

1.880

135.62

128.93

128.79

130.16

120.02

118.52

1.100

3.500

162.6

178.3

171.21

155.88

173.80

174.00

2.800

8.900

212.06

172.77

123.05

2.690

7.850

53-71 147.10

44.81 126.41

33.48 107.51

0.430 1.450

1.240 4.240

193.86

169.28

124,65

235.46

175.47

123,95

210.30

178.70

124.62

201.60

144.81

121.24

218.40

186.34

116.68

212.80

182.01

127.16

6.590

19.230

61.20

50.16

41.17

55.33

43.83

36.27

52.94

40.72

29.84

59.60

51.81

39.08

47.58

43.48

29.57

45.60

38.77

24.95

1.040

3.050

162.07

134.71

.110,09

152.24

126.79

107.76

151.80

125.00

109.57

147 .'42

131.01

112,07

136.02

123.30

100.73

133.05

117.65

104.86

3.560

NS
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was to 'F^, aad 'W^» ' '{50 per '^nt
-q£ Sos#-of •:l02::%41dsi33^s iaiifilratsR:"

yielS m$' 4«;S.d ' "

dafe4 oM • .

maXjm^ .afe^tsfeiesiiijr m0- m^'mm'ws^a

'^e pr#se«.t#S in: Table ©' ,sii«3 th#: •^ftalysip, 'csf ^a^^laJaae in.

- fm: effect® t^-

fi^tiliser mim i

3rieia ®£ malm' Wm 'tlm.

•crop g

±m &£f^e|jitig tfi€ stQW^r

, ©f tlie ;^q^: fastoir^

's^ :p2?©#as^^- tl: '̂ '3fleia' By= ^.a. -' ioth
-©f ©a'pair tS| 'mM |)mre .gfcaii^

ssd , ^temg.tlia infc^xw-,

•QifQp.s -Sg .3r©c©3?<^d t;Ji#-\ma3£|ia»i st^t^r ,2?ieE# m^.SA was' on par

• • -• ^ OM Si# ••f©;rfeii4sQ£^ feweis "piTQdii^a felie" ,«®5iiii»

•st.o'̂ ar yielsl, atid it wa© sigfi4££^ayit3.y aapix4©r to fg. miA

4*-3'« €hsiiii<3'a3, .coi»|#sifci©a . '

4,J«l,-,, Nitr^fea

fh@ data ojti isiti!:df0Q^ eoitlieii''̂ 'of i^aise and $©^©a' at.
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mm the pmsanfeed la

8, aM 'f ,©Hd-.tlm. M ;^^i-^qe: •

i!h@r# Xn tli@ :ii3.tje-ogeii

•cmtmt <sft m^m mtavm du©- to/44ffe^©pfe'£©k-t4iis#jr levels*•.

• • . ' ' ' - -

; .M til® mop Qi:r^g^eat% -Sg reisords.d tliS'
highem ~ .i-m©:- -or §ar' •Sj.'' an^''C • •

-.V "'•..; .:. ;.;• ' ' ' ..." • ® ®'"
#1^ roco£0BM' |,©i'̂ st 'aifes-ogen- :^3rb.eii%'age*

' mm mmiHmx^ M-miB mmrnm. m®

. vaite for' ^Mfeen%-- it, SMp^sior 'to
Fg \J,ist^sicn-wa& ;iM:geri#r ' ' .- '

-• ' ': . •iliaong -1010:' te@mte^nt;eo3i^4.risfc|.0ns.i S^^*!
Sgi|_-^i?eilste|^d -tjie; iiigh^s^ >iiie#3§^ §m%mt mM m®y imPB_

Qm' pm wim S^f^. .raeosr^i mm Ipmm Talise fosr- iiitro«
' 9«ft -Qijl ,®t,ove.2r*-

\ ' ' ' ' ^ ' ' '

•• -3110 ftitrqgmi. cjonteiai, of. grai.ri was affeeted .fey

leTOls- tfie -of

ii^er :leir0l0 witii pt©p, arr^gem^tg men&imm^- ^mp.

•arE-aSgeiB^sts ftm-.m iignlfil-cant eifee:t,*

•Of tliei •dAfMren't-fQartiliser levels, the •
* •lii.gtes'l. aaa wgis aigiiifi.©e®t|,y superior to

.: . ~. • ' '
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ia wm to

^©ng feh#'tremtiiteat ^labiiaafeloHs/SgF^ :
te®©s-^e«i Mghesl ^aliaeii' it was 0n ^feli s-^-l*. ' m4

• 3' i '•

-Sgf^ su|jajr|,c?r to,,all .©thsr#,.
Sgt|#; on- par* ^ soraWaa^fesas,
Sgf-g, .^€ ®jf-g 3?e@o3riSsc2 tli© .l0wf(3t- '1?:^®©'; of :;itttr<ag6a. iis-

h) ©^©^QS

mutemt ,©f fota4©ar,,i(^tfl^a afe -tha tlfii^, :

©f hsffiii; wsg- inSluorn®^# % iifferenl; itr^p. aarr.^g^Qjats.

arsd :6eir€i|,4'̂ ®2r But, %he- 6£iei$t 4u0 t,# tii#!!:

"wm

fi '^m Wop arjrmgeraents. fefee

jpascimwa S^. was -ssn far %dtii md'

Sg'«; ,5ea.@®r<3p '̂ .iralue. Qif•,isilro-g@ii iioRtesif*.

i|ia@

trlif ma^iiaiaa m^.-'wm

4-»,3.-«2» fli0sphSras. mMt0At

,F|

t® whieh III., tiira- vm

di.ta 0U jplipgpfeortis e^aterjfe ©f inai^e aid ^©ai©-^'

:"at kTm feiKi© of Iipr9®st .^alys^d sfeatisfcically

•m& lili© mBm -spe psr0,seiit©d in.- Table 8 ssjd' 9 the
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Table 9. N, P and Kand crude protein content of cowpea and the uptake of N, P and Kby cowge^

Treatments N, P and K content % Protein

%

Uptake (kg/ha)

- N P K N P K

Main factor (3)

2.49 0.44 2.28 15.56 70.55 12.53 61 .10

2.50 ^ 0.43 1.71 15.63 ,89.18 15.30 64.41
J -

^5 2.44_ 0.40 2.15 15.25 46.90 7.79 41.27

^6- 2.41 0.41 1.86 15.06 72.20 12.10 55.60

Sy 2.32 0.40 1.42 14.50 138.30 23.79 84.72
f

SE+ 0.037 0.0069 0.068 0.230 4.590 - 0.98 4.680

CD(0.05) 0.120 0.023 0.220 - 0.750 14.960 3.18 1^.260

Sub factor (F)

2.74 0.48 2.03 17.13 98.35 17.19 69.35

^2 2.50 • 0.41 1.90 15.63 84.52 13.91 62.86

2,06 , 0.36 1.65 T2.88 67.40 . 11.82 52.06

SE+ 0.035 0.0055' 0.040 0.220 2.770 0.41 1.990

CD(0.05) 0.100 0.016 0.120 0.630 "8.160 1.22 5.880

S X F Interactions

S2F1 2.80 0.54 2.63 17.50 79.80 15.27 74.91

S2F2 2.52 0.41 2.32 15.75 70.66 11.52 64.69

S^3 2.15 0,38 •1.89 13.44 61.18 10.82 55.64

2.75 0.49 1.66 ;17.19 100.24 17.99 60.60

% 2.66 0.43 1.93 16.63 91.42 14.98 - 66.31 - ^

% 2.10 0.36 1.56 13.13 75.83 12.88 56.43

S^F^ 2.80 0.46 2.32 17.50 57.40 9.47 47 .74

S5F2 2.38 0.40 2.38 14.88 49.84 8.53 48.53

2.15 0.34 1.78 13.44 33.32 5.36
\

27.54

2.75 0.47 1.94 17.19 85.50 14.42 59.93

^6^2 2.52 ' 0.41 1.91 15.75 73.10 11.90 53.36

- 1.96 0.34 1.73 12.25 57.96 10.05 51.51

Vl 2.57 0.44 1.58 16.06 163.84 28.8 103.55

V2 2.43 0.40 , 1.40 15.19; 137.62 ' 22.61 79.42

V3 2.96 0.36 1.28 18.50 108.43 19.97 71.20

SE+ 0.078 0.122 0.090 0.490^ 6.190 0.930 4.450

CD(0.05) NS NS NS NS : ' NS NS 1©
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of ip v .^d'm^ ' •

• •' •'W^' pho3pkm^s::-^m%m% M' mim- ^
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m Wt :dii£#^ttfc. •lather®* €on#^Mtig
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.fe to

^[teii§ .«lj© •dS.fier^ 'a^iteaifsm^Hs .feSL - [
•••'.• •^•^- i

rt©oi?^d and; M wm m.',wm
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fo) • ' ;' • ' -••''•• •_ ' ^

'•fh©' pIao%h©iri|s- .iQiiteafe m Q©^e a '̂ th@ m
liapl^.sfe %'i&$-- iiipiifsilQ^ted- -By ^tr.aage»».

lisafej ^4 £e^1si-litsr , ifeiie theit- antesr^^MQa ^

•"' •̂ ' "me- Sg. highest pkos«^
-mrn'm par.

^ 0^:^ Mw&t, w^Xms: •

, ' Sg'- t©: m -P^*' / . •',

- 1s^-j:b :sig!Qiiitaiife/in phmphpms

'-«©ii^©at.''3.eii©i-s ®f/fgjrfeiliger' spp2,^aat|.o®s,; .•

maxiratim. ::^o^p1iQrii0. •^iifeeBfc; £p,-,£o^ir

4.3-»3ft p^tassitiiii-coateat^^ ' ' '

lii© #4fea ©» pi^tassiti^ '̂ Qafeeat --^f .la^is^ m^ -cftj^ea

are- ^^aiyp©,cS' st^feistie^ly aiSQ Hie

in •'ra^S®s, S .^a,i €he4r, aft#ysws:. -of'̂ iraariaiaee; is 4©|jeii«.

di#s? 'V ari# ^ ^ ,
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a* - • -

Ttm- ,p©fea-ss|'iiEti ©oBfeewij of :aal.se stpwir -®t tSsm

of was sffeezed: 'hf tsmp ark^femeritSs:

f lateira^idr*^.,

wiMi .ir^gairsa, fhe crop a]p3?ai5§^^Bfes $1
S^. <§^^0 ..liiigbesfe Hoftfeeist mi ijot.assim 6fl

|5^' fg,- Sg aii4'Sg I:ii©: value.

. ^, • ^ th© .1;%^© rcscor6Q^. #je .

higliQ,$t. mm sw,peridr'%^

to#tn:mt;'.f3:;i?e<3s^ ' • • -•

M treaMeat.-
• • ' . ' '(&• Jk

MgiiSit eaia m wm m pm 'ndtfe ana s«r«.
, , . , , , .. , ,i • ' • . -j ' l •

Sgf^ i^l
wlu# 4% was pat with S-F^

. ,_ , -Of •gar^iR.wsa '

iar 4ii£e|r@iafe ^rop stti i^rtiliser .toais. Mm

€h^ir-.ls:jteracti©as'' m Mghesii

fitid; mg; am' '"S^ s^, Ite Sg
X^Qar-a®^, |,1j® aad i^as-qii; S-# •&»<!:

• :s^ •s'igiiCti^^fely 'ILower to-Q%i^^Sk -" ' ' ' ' '' •

0£ me i©-!i?els F| |:he Mgliesft
it,'was- signi

f 2 m& mm .m pm*

' ife'was- ©liporior tO'Fg' ^SBd p^ m.em
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' was affected 'by".--;".'

"diffe^reat wMls

'iMefeeta-ons-.

'••## 'srrafifari^]at&- ^ fell# M^est

'¥al^' fdfe m0, m .pm '̂ M#i Se» s«
• ' r#c?©r^:«a- mlm- of .pe>mBsim p^rcentam, find^ ms

Mas -'̂ aH. ©f a3i| ^mms'»

: • '•'.•.l^c^at--tlie;-fe|te f,ftte

Mghest' .it, •mqb suissrior^ t#

ttiieh iB Isurn'mm sttpeirlo^ fe© f|:.-

4i4«, ' • - '\'

444«t..

fet;a '<3R -emKfe prntMn .fssatipt ,©s^c©.ssei as ^

'fSBfeage,,; -©f m^m '^aht ^m. attaiysii;

©#%• i^:swlts- ard''^ir#sMfea^ •ij'i-tabi^s.-S' mm-9 m€

••• -lfe^ '̂p,rofesi^-\Gositenfe^ -of: .geaia %f^s- #ff©Gte^ %

ferfeiliEj? le^Xg: by Wi& i:^tez^aelilons ®£ 'fef^l*.
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•" '/ ©f' -tji® .lesTtillser' ImmXs F| re©@rcM<l m©

tB\W^A0i£Glv 3m kmn.'

the ai£fe#©iftt; fer^etiseisfe -^©mbiiiatida#

'ii^'.wss'"sl^ai£ieMjfel.y''S«pex€ t© all •;

,iiatiQ«0 wm- Wmm imiti©' for'ps^^m

<Srads-'«3diiterst oM e©i(^,a was aiJectct by

4nt^radti<^f %d'ilG,,.siiiii£±eamt

;.' «_• ..®i tM m£$bmm' •.erop '̂ar:rittf©m@ats Sg Mm
highest. ;¥^I|<SS: Whidh was m pm, witfe S.^f Sg Sg* S^, •
uecorda^' tlm .i#tp:e^, pt©t:#$|i pprcentaf^o

w|^fertiliser. Fl .S'eeair®^
M#iasfe t^\

' ^im 'ifeo F^*'

4:4$*._. .gfeudi^:

. •©!©• ftata .©ft. tilie: Qi:''Oitirpgeaj''pliQ^pkoxTis'and ' ;

^-mmm -aria. co.i«pea, at- the time -o£ ^ivSEe '

,aiiMy©0ia.arj^-are. irs falales 8 assd 9
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ia •.Appsttiites w^md

4,5»1» Mitro^ii ,,- ^ ;

fhf t'lm '0ie^0€ by

m̂$mmm .SsftiU^jr ,toir
I ,' , .. ' • ,

lwfe0r&eti@As^# ,; -,

lit Wm mmp gaira, -tte; .laassiiaiaa o|.tr<Sf0'ri'

.upti-efe0:- -fa^-^4eg. ^<3 s-^.,#, Sg ,^4' x«sr@ on

P-Sr^,^^ andi si0ai£a.<3^y^y to 3^*' the t£«'stm©nts. S,^
m..

•TM':^feefep: tej.. (^gfafe^nfe. f^tliissr 1©i?q1^ t#re

'F^ ^©eotdQsi. tti© Ijigliest lapfeaJs©: of

W£^S; s^^i^or •&© m %m:n wm

:0U^W3.m 'to Fp, • . •• .- '̂'' ^.•. .

. M feria^a% reco^ifS#

tlse, Mgtei-fe 4-t tm'S' on pm'

a^i©a.S^S|̂ was aif# q» S|^ m4 iut
'ggi| m& %o Sgi^». .s^i^ -fto©
-,iotae$fe miiae t^ras- r<80^t^?S' fey .it it^si ©n mI^;

^4% ^ ,r,•/•; .

b| ;€Ss®p©a , ' '' • ' •• •' '•' •'••••

''Bm aff^qfes' «22^q|j'airrarigiSiBeiifs aa4
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Jttttoiif teeordod

the Mgkest 'talUe $wit pUmphmms Mpt^©- #as. superi'Qr,

t0 #ther' isc^iBatiows except 'S^f|«- " f^e was

eo^paa

Phmpfmrm .Mpt^m o£ mvg^^ isronoiiKiQi.

%,iQ«s d«s %# i©ir©l> mrm^^rntu ^«3 • '

101?®!.®,.- Stils 'the ©ffeit, lime 'fe©:- tiseijr ,i^fe@raeti.ons mm Bot

Mi^ 0mmg0mii%s ^.mludin^ ^o^pea, S^
^igMMsmtk;^ M.gimr io^' tills #i©3fa<3tar

^m witft %&•. lai©-^

a.| reeojFiad, Mffcwsst gafi Sg

tii© fMs s4g«i&i(Sirafe!Ly si^:ri®r

fe© #i©' 0^@# 4ii pi0spfe^rai •upt^-tv. $2 was- ,si.§fti.«-

ss#8^oir.,t© Fg, #p6#?-#©a li^wss%, ^

4rl.,-3«; pQkm&i.Wi '1#l^®e;

a) ^£^.- - •

•Pstassiwi -i^t^©: w^s laSiu^need By ^if©,r©n% .erop

4praisf^fats .^d iert^liaer- iefeid* -ilii& tMiir Mteracfe^oii#
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#22^TOKSiai •mw• p^sisg^ii^it) •-

'lE^eqir^S'tM^'iteiawte''m&'-

.mU0- im t|i@- liJWp^r -oiE-p^r^^ "

"•' ^©ttg tliq- f^rtilastar lei^ia highest

b)'f.

:a4ffQiseat -0mp •^s^rn^simm

|.Hfcej^iito'h^-^ ' ••- '•••••• ' •• ' ' ' ' •' •• ••••' •• •^•

-, •• iiie B^: ^ 5i®g:iiHum -^ise
. .'••.•: .. : . ' . V •', - •> f ,• ,' - -̂r,

m4.- Sg- p4ni»i '̂ f^ue.*,. -feha i£iiterc2rop ^rang^ents: •
S^_ ^efi;©r«^ ^ ••• ^ - ' ''•• •

, _̂ . F®feaisitffli sl^if4@#3fely'.% Ai^stea^t-

-0M •9ppil;<2afe|.«a* ^ ilie
Mil#ir ' th@ F| $M Wm

4*€, 'sfeBiw^. mi mm miA w#a:^ra^sit

_ ifsihjBM 0£ ,

i^spisi^# pmmBitm M «h^ s©M #s

iQi^ m^m-:,: .c#^pea mfi m#s© > ^mg&mmta an#

iia^- -me in tabie 10 mm- #is ^#.ysis &$

mMrnm m mmnmx fit,.
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Table 10. Available N, P and K in the soil after the experiment and net income
from the Maize + Fodder' Cowfjea intercropping system

Treatments . Available N
(kg/ha)

Available P
(kg/ha)

Available K
(^/ha)

Net Income
Rs.

Main factor (S)

-
454.22 18.20- .382.78 5603.65

^2 448.00 18.10 - 350.56 7344.39 . .
: 485.33 - 17.24 294.89 7504.50 ^

^4 • 441.78 19.16 403.00, 5571.20

^5 441.78 17.93 357.78 6160.1^^

^6 497.78 17.45 • - 314.34 7130.20

^7 429.33 ; 17.51 278.89 2579.36
SE+ 7.08 0.29 2.19 280.16

5) - 21.75 0.88 , 6.70 863.00

• 498.67 19.92 . 356.95 6753.95

"^2 461.33 17.50 350.71 6357.17

410.67 16.41 f313.29 4321.80
SE+ • 2.89 0.18 1.04- 125.95

CD(0.05)
•w V

8.34 0.52. -8.10 364.80

/ 485.33 -. 18.80 - -393.33 6709.92-
S1F2 466.67 18.80 . 406.67 ^- 5890.36

^1^3 410.67 17.07 -348.33 4210.67

Vl 504.00 19.87_ 386.67- 8240.33

V2 ' -448.00 17.33 348.67 7477.50

^2^3 392.00 ;17.07 348.33 6315.33
S3F1 543.30 19.33 306.67 7678.50
S3F, 485.33 16.13 296.67 8033.50

^3 429.33 : 16.27 281.33 6801i50
S^Fi 466.67 21.20 419.00 6646.58 ,

S^F^ 448.00 -18.93 410.00 5867.02 •

- ^^3 410.67 - 17.33 380.00 4050.00

^5^1 485.33 20.00 353.33 7232.17

^^2 448.00 17.60 383.33 6762.17

V3 392.00 16.20 336.67 4486.17.

• ^6^1 '541.33 -20.13 3^.67 8069.67

^6^2 564.00 - 16.73 336.67 7371.83

^ ^6^3 '-'448.00 15.47 . 261.67 5^9.17

' Vl 466.67 20.13 295.00 2700.50

V2 429.33 16.93 273.33 . 3097.83

• V3- ' 392.00 - 15.47 268.33 1939.75

SE+ - - 7.62 0.47 - , 2.70 333.00 .

CD(0.05). NS 1.40 . 8.00 RS

Mcuxe. qYO-in J^s g/c. *̂
Mcu>!a. @ ^ .5b %
C^c.ud(3«, @ \ps "75 fle-r I<J^
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in- til©' -

Th0- effe^-t'S .<?|5 tiig' :a^^iabi# iiifer©§©i| ia s#il Mm.-

to, •^i£@3r@ttfe wop i#rfeiMiser le^veig #liotpj@i

{Siifer^iisJes siiile .iiife^Sraetiofi ;sh<pi!0d no :inst3£e4

^ ttiQ croT> -arr^^m^ififes- Sg .^ '̂eoMa«a

thf h$0m3& v^ti^ foj? after

•tlie'.e^erii^a^ aii,#--s^, i^^oirde# -fche 'ImsQM. yiliif,--

soil .niWrngmn 00titen%B aignifi--

.A.irail^la. pli0%li©rttis- iri -ttife g©il t£issr -iSii#''

%0& imSZxmnke€. %•

-, • ' i ', ' • ; I . ,

^®ojsg £liii@resati -W^W ^mrmgrnrntits. ,it^^93r^4-

.the- M-glieist:' iraltie im phQ^phortis: mM '^e

k: Wg.

Mgli^i-t. .-sii^ f^., tti@' • " . ' • •'

III tlie- .pM© fiJi-- fe^-atn^iaf -ij^i^iiiaMQas

s^Eg tii0 feiwe %f3 ^



79

in aoi|.
! ;i. .. ,

,msv

..p©t|isMisn to' feii©' 3©il. -aitiF' •s^arl*

^ iif£^Wenfe •--^si^F; i^iraag^^aiaj;' ie^lli-

^taBsi^-.fe: t3ie-:.^il:-; tim ••'

CciEisiieiajif tM--if3rM3.ip#^ tlie-

' liifMg|i, it, mq,b .f^i3.©x«f3 by, wMi;e,ira^. '|Me

iowsssfe a?^^iabie. .pcjtassiTM ;ift the" aoiai; Mtm'.

liipong tli© treatsi^ttt comb3,!^stidiig,, -felie

was. - . : /

'€»^p. Si0lOf4.^al :#;!ill

®i©.. -^at.a t0L mm

presonfeed i'li

•ffee ©f. iif'£#r^Bt

_oji; SaBR wliiie tii^s'e of

Gcta.(&n@ BifBifiqaat.;

I ,^4 the, of •

.^r.^geiti§iiliS: ims. alg^^-

Mem%0: MS ipfeeir^
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^• ; Apoxif til© 4l.itereri'fe a^rsng^eRts

liS^ 0©^ (liS©) ^ .. , '

tise.' <S^a. m 'WQ .sts^isfeif .iittd fell®

#alm@s are -^mwrnirk^d .of

^m. .e#©|>and

M#ir# 'on 3^CI 'liiille-tJieir $.m%m^-

e£te©t#." '"' • . ''•• •• •; •'••

0£ 'til#' et^p, •^:r^§^@sfes' ,#<see#^f€ the

cijis-'tte >

«ai: on pm'"Witli #^4. •;, i;| tliS

lo^;^ IMl.,: '.

fhe ©ft

^Atias .^ii^ pr#eente4 iii Table" 11 ,^4 t.H©^

0S n^imm in appbmMm' WM:* • •

Wm-0ii00t3 4ii© t© Mifeseist -^op

-ana ^el# ^^ificaat

m ^flR»'



Table 11. Advantages of intercropping - different indices - 1£R. LEG, AER.
Monetary Advantage based on LER and lER

8!
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Treatments

Main factor

^3

6

SE+

CD (0.05)

Sub

^1

,F2

^3 :
SE+

CD (0.05)

S r F interactions

^2^2
S2F3

S3F1

S3F2

S3F3

S^1

^5^3

V2 •
SgFj

SE+

CD (0.05)

I£R •LEG • ATER Monetary
Advantage,

lER

1.47 0,476 1,276 5485.20 1.470

00
in

•

, 0.590 .•1.310 6466,49 1.610

1.29 0,311 1.154 3644,64 1.295 -

'1.47 0.491 1,264 5412.44 1,482

0.035 0,035 . 0,019 363.87! 0,030

0.12 0.12 0,067 1259.20 0.105

1 .42 0.430 1.230 5371.51 1.430

1.47 0.490 1.270 5467.91 - 1.480

1.47 0.480 • -1.260 4917.16 1.480

0.017 0.015 0,012 161.10 , 0.017

MS ^ 0.046 0.035 NS NS

1,42 0.430 - 1.240 5503.50 1.420'

1.48 o,4go 1.320 5651.70 1 .480

1.51 0,510 1.230 5320.41 1.520'

1.54 0.550 - 1.300 6589.63 i.590

1.58 0,590 1.270 6627.36 1.590

1.63 6.640 1.360 - 6382.57 1.640

1.29 0.300 1.15.0 . 3935.22 1.270

1.34 0.360 1.200 4298.87 1.350

1.24- 0.270 1.120 2699.83 1.260

1.43 0.450 1.220 5657.79 1.440

1.47 0.500 1.290 53130.70 1.490

1.51 0.520 1.280 5265.82 1.520

0.034 -0.081 0.024 322.20 ^ 0.033

NS NS 0.071 KS, NS
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•••• ' Coxis2.de |̂;% • r^corcfed' feMe

>i00st, Valise anfi^Sg the Xowestii.,^.,, fk®. sixaiigeKienfes
^§3l,,Sg^aijd,S2 we osi p^4,

:AiPong tlie: •F| i?#Q^d ^ .
Mi#iest value; of ATSR and the Xoaaat* a&d; '

on paraS'^Xl, i-y-:' " '"" ' '•

m[s^^ •m.Mmrn

;4:e:%' Econoim.c ^fiii^y^irictiees ; - V;/ '

4*8^.1,4,^ 'hmm m imu "• ^ ^ •
/ ••

A© dafca on sio^iiiy- 'MbM^ on I^R

statistieaife s^d' .iS^M ar^: 'fst^seifed ,

ilS T^ie tl.

4o orop arraKQssaetfc#

^%nifxcaat>B:'th^-.,itt©|iet^a2^

•M^^r of' ferta.la.s®^- ijitii'

^iJ^^fements irere/aoi sja-gniflgMfei

¥bM^ -Sg lai»^ Sg ms' £<^sa '
ii# •bg ;:ad^aafea@eoMs;-<£1^ ._ "•• \ •.

4^8.cS:*.'-iiifiiaiE© |2Sf4' ^ • "'̂

.''ftm: data- .,©11' ISR wm@ ari$i|'a#d .inS -tli©'-
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Taiues' arq prasmted able 1|• 'analysis- .p£

•¥a3?i.^oe to ' ••,•'.•

^0- tcj mB

, on tSR «#iile m£ and

the o£ fstfciiigeir '3l©'»©1b mm'^^m4mmt$.

mm Mpt • ' = '

^laonf &m siiQw^d. 'ih^:

liigii0st ifei43e m<^ 0^ the-

4;»:S„;3:* Het, rettiims-

- • Ba©' net from pw# m^ps mix&d Qmps mM '

4%atSsti€?^iy m^. Mem vi^nsf. :^r^sente€

IJI f&hl^ 10- -m^ Wm mmlyBis- m 'im^anc^ .,|J1 ^sgidijc. ym* -

•llie. t.o ^ii$2r@afe .i®4

fertiliser !$«.# i^e, ^ mmm ^il@ • •

mm- Qf wm- mt s^ ^dp^a
1^© Mghesfe 's^&tmns md- .loi^pfc*. :MA feit^aiiop a^c^ge-»>

®e.nfei£©imd tm b& iliajj pum p^0p.

Consisting to iS^tilis^t^ &m

highest rstmms tm lomm. mft&mnt imnms:

mm aigRifi^mtiy aif^^^enfe, mmi esel,

4»8^4ii Beii<3£it/copt -ifatiQ

1^-,a^3fags I3ei5©iit/^st .ratio fros the r-::'--
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12*, EeoatKiics oM # foaaer ^eo^^ea itiiieirfir#i#iEg',
system unde?: diigferenti, .leireis pi.€ p?0i>

: . ' arraagemeats • •;../• ,.. _

f^eatmeats

®i?3

Vs
^3^1,

S3®3
%
V2
Vs

V2
%^3'
Se^i

®A

Vz

mst .^ratio
mtmn/
nm&e'

on

iaisotjr';

a?tap$0^ iii«>-
^sted on
Jeirtillsar ,

: ills.)

aay

Xifm-' . l'i-839 : ; 7^.5G

i*-a6o, : ;: ^4^36^ , , :©,6a7' ; ' •65,4S

1.480 '̂ • > . 9^^140 •• •• >'Ge7f

UWB' '• , • ;"• • &mB 91.56

%.im • ii©SQ :. , 83,OB

: B,.4m •; ! f©.i7.
%nJm\ : •' . i*-9t0r- . 'S.65S .:

%..7m . i.9m, . if>497 : •.' m*tB
l*tQ0•'

•

t*^249 -• ^ 'nm

t^im ^ ^ - 3^,m, ,;, . .t;*i05 ': ' . 744^6

i.650 : 8-,-65f. • ' • es^it

. i,,46©-.; -• t^m^' : , 45*,01
•i-.690 •• • l.BS$... 5.323 ,; • • •

. Sli6t© : ; 6,471 . fi,i7

1̂.470::.: ;i,^-528; , .6*441 \ 4§!»ss

•1.™-; ' •!.|,,f4g^ 5..S9a 8S.66'

:l,^tso „: : i^Bm 5iFi| .; ' . • 8|>-9|

': : i :s,m.s ' : 16.3,©-
1-.6SQ :; l',000;, , , ,J#7P€1 .S7,46'

U 4m •': i,63§''
j

- ' 4a«so
^l.^SO& • • " uem' ;• 7.^,807 . 41,27
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irepiicatl^jsis %j©rlsed -out sft4 tlis data 4x0 presented' 'ia

table 1:2..

fh©••tsTQatm^at Sgfg.showad the

M,ghmt 'imte© ft*ttl iar thia '®ie lowest ¥^lm

was r^©3f<le<3 by eombiaatlQa-o-

4*8»:5* per .pip$@ 4is^:gts#, oil .|.'#»©iai''

*Mm. a^sjrafe fow '-tliis mm ©ttt £^g® tfi^-

tM- ^ata. p^^@Hte.€ 4a Taba^©- i2>.

--#£ t^^-atia^nC ©.dmbisatidliaa SgFi recorded

tbe Mgliegt this aspe-6t<,

4,8,, 6.* .R^tusm'p@r p4^e ,4tsi^st^4 ©'n iertllistsrs:

Til© #al.tiea, -of retiir» ';^r .s^pee- Iji^ested o|i

i@3et±l±g^rs was x^r}iefd; ©mt feora; tli^ are©. •E'̂ pl,±<3"$ti#ii#, .^d

tlis sama .is 'psr^e^iite^ im- |,E.; •• ' - ' .

ThB M#iest -fcras: reeo^?3@d .%• mi€ ijfie 3.0west

ht s^Fg., ' ;. ,

•4»8per-eir^ijpiag 4ay

yai?^s. 0$.. ratiaSi i^opplng <lay ik^2-0

^jojrJsqd. otit Smm the- tteee' sr^IiGatipHS .ari«a'. .^0 mme £s

PiE^iieat^^ itt %2^

She- Mghest 'ifaiu©' wsis re^Giroled by ^2^^ i©wspt

by S^tg.
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• _ The pirasent. inye^tigation Is ân -afet^pt to select

the test crop airr^gement, •ap<a fe^tiilg.eir levai 'for a grain

•maize 4* 'fodder coV^e^-'interciroppiicig syst^ro sriae

fallows,, the'data Qollecte.d ok ifs^ious growth ch^acters*

yielc3» qiaality yi^a a«%aBta§eS'\^^y<9 'iaa^ys^4Vstatistiw

cally and th@' results are^ discusse# in this-chapter•

5.I# '©i-owth oharacts^s' • • ' -•

Sftl#!*.' Height of plants:

a) 'CTabie 5. and ^^ppendi^. If)- s;•:'•'.••,, •

.^he results^ re^ale€ sig^ficattt_ ^ife^enoes, in the

height of the^ piapts to «lii£<3reHt crop' ^rangen^nts- and

fertility lev©!3. at -^1 the; st^geS'-of ^owth?- except at

40' BAS-i timers the efieet «au©: to i^op arjraag^ant. was not

signifiic^t'. But the interaction ©S qrop arrangemeMs with

fe;rtiliger ie5?sla. was not •si^i^icaitt at the Mfferent . • -

st&f#s of growth,-: - .Girop arr^fdmeiit wh^re mai.se^ stt

hOKaai "'row ^r^gemeiit was .altes^atfed with Ope row of oowpea

shoi^d aiaseiaiiaa- height of waise and it was op -psr witOi. all

otheir intereirop arrangemeriits and pire Ctfop of m?klz® -^t 'nsomal

row'ss^ang^^hts except: paireit row.planting QM. maXm\ • .Sie

lot^r iralue for pl.^t height of in paireja row srrang^^

-ment might Ba <atie to the -inorsased iutra^peoifie coii^titioii
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persisllag there-^^ ' Thm erranfemeiit at 40/S© m' ZQ can paired

^ow e,aiat^# ^ «nev@ii slicing ©f s^gq fiiffereat.

maise piai^fes#- witMR feh©- p®i3?Q«a worn toe raaig© pjanfes i^re'

qlos© eaorngb fc©^ 'iia^ .iatr^spe^Ifia ^tnpefelfeioii- -ir^'sulting ' '

in 4@ajE'eaeed plawt liei§h%A, 'fliis' was $xi agr©^?etit v4fcii- the

eariie^" results ©f Girder© aaS McColl® • who rep,darfeed

sirailar •perf^ttaiftee .,©i feise' piants in paired roi?rs'

'©omp-air^d'to no^ai., , •••.•,..=

•,TSi© ittc3r(3ase.#,|i©igiit of, maise iri int^^op^ tsreatteiits

pigli.t te' dw©> to, •.|ti,c5j:.©as@d .supply .©£. sfi^trients-%o,

-crop# wliere.: coi-^ea popw|ati.Qii was •«©%• to .p|rod««20 any

aciy-erse effe€i%...»., :,Sfei3tlipu!g& :wa^. proRe to tti©, same, Mtwa"*-

tiiOH.# the •©Kisteiie^- ©i- „is^_t^MpesiiiC; ee>mp^titio,« -.laa.fKefi the

f^yowrabi.©'e.f'feeti.i - •••,•• = •; ; ,

At 40 IMS. th© ©f diffes^ht cprop ^rafig<3mQftts.

OB the, h8ight-o£-,maig© h^t, siftiifMmi* ' &t.tiii's

time m0Bt-qf fehe-iiiigise' plaftts: tijajro-, 4a th©il?/pe^ tasseliiMg _

stage#'. H^^el f:l9f4) ^€'H©E( '̂G©©rg^, |i.@gi) oi>seinre€ that •

'#ieri- .naaisf .was .infcerqroppe^ .Wi'-A •wpto the Mme: .of

tmsoHling^ th© .maiae. Was e^ipetiti'^ than lie§t»as.a

bmt this hm be-en eHmge.^ In- £mrom- ©£ legtsftes from tasaeli*

.iag to inaturity of th# maise- ^op» •' ' •

^gairi at 50 WiS. m<^ at the. time o£ hai^st Sg P^odueeS

the plant height ana and Sg the ' the •"
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lia^est o£ qo^pea' at 45 't'he'.msise. plants: toy

Idle jfesiamal. effect €?f' ^riitrcsgm in €ie csase -of -intmimm

arran^^mqnts, •'One^'top ^esMs^ ©f \riit^C5g6n''"waB'giwn'-

to fkm Bsaise plants- after;" O'f. "^esf•''

•con^tioris-. faTOwad tit®:' tnaisS' |>iants iii- imte^c^p" 'treat«.

Bients-t© imm&Ase theij': piaiit' feeigiit at",tjieSa/;stagQS,:

' _ •riti©'massifflmprodme©^ by "^e iii#iest ferti—

lisesr ie^i. ajid-it kas ;di££@ir^nt otlier

•two ^Height'a ^laraote?.'depena^at on isutri-

tion-i,' lacreased appMcstioi? fertllis^ers would.haw. •

eneoaraged the root grm^th whieh.i:'esalta;d,,ia hi^mw

irate of yiutrient absorptioB^ ,tfilch, ^ag'maiiifeBted., In ,iE0rea©:e

•©£ plant height,.-- Gliaad also ofese^sd. .similar inccease

ia height of plajitS' •%• 'Wio' ©i^^li^atloa •©£ higher: <3©se.s: of

ttitrpgen in a iBal'se' ,'l,egiuia© iutQ^^pppiMq system*.-

h) .Qq-w^q {T^bl.e 6 ana appenai^,III:) , ^ ., ; ••' '
f

• • , • • R^g^ts :oiri'-'plai&t toQifiit'Oi'CQ^aa shQi^S-'that'^t ail

the'Stag©'©; the differfiit .plant ^iriaji^eraeEits had''glgnificaafe

infi.uance, •op -this' ah&raet^rV''' ''jsiMb' &wbp ©iE cowijea" "(s^.)'
e^hibitpd th@'^m^iIn'ya'h^ght' at .all'sta^s-*-'of groferth.' '^Better

h^^sting .of •. :simlight-'byeoi^ea'-^en' a^'pwre .c^©p"

might be. -the reasoU' £0^ Fai'thei'* there was no,, shaslin©

effect of maiae- on' the pur© crop' of' ,kgh^pl^ aUfi

Fayemi Dalai ('i9'74)'stated'that m^s© •rnm^trnm
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sad oousietered to be th© dom4»s®f speeieg ^®n

Intercroppaa x^th cowgea.* ' ifie.^resMl-ts ^ohtatmd4n-,the--praspmt

in'veatigatioa^ ^e; la agreOTe^fe with -the . 'fiftsSiiigs of tte abo-ve

woirkers,. -•-•:•

• highest level, of fertilisatioi? ^©dused the tallest

plant®' the lot,-^Jt l^Vel' the shortest*: -yptQ 30' l^$ the

highesf lew! was sifftif-leaiitiy «l4f£ei?@»t fifoaf the mcmd , •

levflt- ^lile at' "th0 time oM har^sfcii laofch ©i theto 'I'sore. .©^-^

pat*. Ift' the early stages l0gmin&u& plants, might ha¥^ res-

•poria^d ^11 to. the a<M0d' f^tili'sarg laigllt 'hava

inere.assd their height differently aeeox-diii^ t© the-' levels

of fertilisation. • ^ - • - • '

-5-..lMilliter o£ Immms per plant •- . -

a) CT^le 5-md Apps^di^ i|.)

• the i^.stilts it. ©Quid "im-smn that ther'© t^re ,

•sifKifiG^t di££er#riae§' in th# •©# leaves-of maise

dsa to'different &op •arir^g^nents., and f^^iliser 't&mlB at

•all stages o£ growth# , ' .

The m:-Qp arrangement. .S-g produced the ats^JP

•o.f ieaTOs and it. Mas on pw- irJith S^« 2b, C£:©p arrsng©**-

menfes the increaised. iaterspeMiie- and .ifitraspaeifis; ,CQinp@i-.:

titloss. K^ght ba the .rea^an p£ Seav^s-,

Presdiaee o£ one row Qf in besttijjee^ the nprHially
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:maige- 'rows, roight tikiie' caus'ed no •©»' 'tfM

•foliage pFo.duetioti'. o£] maige,.' • îsdirig 'a., 'iegOTe

with adequate fertilisation-it-iflight'have-ptovicfe.a^SGms• ' '

t^neficjial @f'£e©ta to the- noa-iegiirae.' Guija^^ :Qp4 •'Roiisai

i'%962) ••.r©po«'tQ6 feat growth, •#€ 'Blaise stimulated by

sesretioas fjrom the toots o£ legmea in the -interc;popping

system*.

1., Ihe KQlatioRship. hetx^en• -.^^Etilis.ejr 'l^eirals 'leai

nuni3pr ms. found to be line'aar;, .Acigordiijg to .GaFg',an#. '

Kajande C1062) .arid.'Ciiand . the/autriei^t© •©fip^cially

laitrogen influenced', the e^roF-favow^ly'in'•ail .its-gro.^h '

phases, ana;' in the produetion of leases,*

W. S©.ii?pe# ••C.Tabl© .6'. ah'd •• App^niisg.' -ill)

'" • ' •• 'kt, all the' stages of girowth# the rtuinbear of leaves

in qov^ea was, found to. ba •uiiafby <iifferarit crop .;

^rrasgemsnts eirentho.ugh. pujre.; orop..of eo^^a .a eoppa-;

ratiysiy higher, nUHoSsar. .o£., leia#:©®.-#,' .Both iat@rs^c!ifiq-,,coiR»<.

petition in istercul,tW0 aiid intiraspseific eompetitioR in .

puir^ eultujre were .foupd to bs .almost similar -in. effecting

their influence on"''the' peirfb^aftqe -0£ cot^ea Mith regard

to '^M.© ctiasraGter.*- ^ ' ' '

, , .fhe highest ..fertiliser level was, found, to .produce..

thajn^iHiuitt number of lea'^s..!!! <2pwpe& at; .all,'.stages o£
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the inqr@a@e<S dogea. #f £e3r'fei3j^e:rs.» especially

riliferogea and phosphcjjms.i. ittieirea^d' tiae- '

:&£ plants md tM nttriijsir ©£ sin#i, Jaxn' (0'66)^

©arf m il9m} MQi*^ ©e^rgg' 41031)' Mm .reported

"tiie iaflmaaee-- of in«lt@a^e€ 4si5iie®t.lQi^ ©f im^rteiifes tR

iacressiag tilae#£ -©f .lefpifeB .iniatQrw .'

.gropping and pm@ •Gmpp$ng' systems* Mom&vex'i, iacr^a^d- .•

leaf .fliarabeif dm •appl.ic^ti.Qn tf&s. repSfft^.d ia

e©%ipea, fey T^illa. )..«•• fh0- 0btaXfm4 Sn

tSia pr0sent iwestigafeitn Iw agireeineiitfe with the fes«lfcs'

of the wQJikeg'.s*

.5.-«i,»3w Says -t© siilcittf C'fifel#: f :md Appendix^tv): -

MmnltB sh&md that MM£emnk m0p

ferfcilAger' let^ls- md Mad no sigrsificant

iafltienee ©n i^h© days to- tliafe

mainly.a gen'^tidslly Ghar^etw*

S>l.i.4.».' i^af/0l5,<»-.,r^ti©

a.) Maise -ft^le f md

Hie- .e?sop- >esi?^g®Kt^iits -^d t#ie iiiteractl.©is
/

©i ^©p 'arraa^eiti^mfes with

ficaat. Q££e.et..,, tiMle the

vidually had^/n©.

o£ piaise, tr^atar^at.

£^tilizar levels iKdl^s^

m tia#'-leaf/stm ^a-fei©..

Mgliest values for tfii.s
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tla© ina5djftw;yiei'sa'.0f /|fe0/itteisase.d

yiel4 .in'-tMs'i.^€ t,©'%he;'

lation eo^pied with 'favowabJ.®'̂ 'dsvirosaio^iife .gegair-d

to iattd m0. •n^tMti©!!' •'tesiilttisg. •i:R•'2,^ta?ianfe. -fe^etatiW; .• •

gro^hs' <^©Mth

lea^sf ia?er©;iaas5iiwm'in •^e^raent* •.flie :;, ;.

•effeet ©£ tlies#''c1:iaracte#^ :#es«^ted. la: inc^ ^

yield,- ,,

' '' ' mmm 'the infe^iriaffp", t#0a|ment4s:. •0^ ,te cord^^ the,,/.;: .,

highest -foddeir yieid». ' %h© plaiit' poptilatio-M' ;df-; epi^.a.

«as Mgh •<s©i#a2-ed't© other' B,g

prodtaeed the "soeond highlit.#^1%•fead •

highest, plaht- p@^\4mfei#a it| '^e' :%©»*-• •fha^#,#|aii^^ship.

plant •pbp«|ati^fi' and -yield was' fo^jjid .t^. be ,|iii^pr -

:- Similar.- ittcirea;^©^: ;iR, th^ t©d#r j4e|Ld: ©i

•pig^Qtt p®i •yh@ii, •g^om m̂ -.ist^r^j^op •in Ŝe^sghOT hat©, Mem

^^e©td®d fey '̂Qa^lier isorkeirg, iil:© ^e^^il''',aiid'

'.' ' " " ^ \ •• '• ^

_. ' It, w^s al30 0^@ri tfeat th@ hi^est yi^ld prodiic^d

% Ml© M^h@wt le#al' q£ fef^©Id att^ibiitiiif

ch^aeterfe^," lil^' of tri® .plant 'm^ ^liea^s--

pm plafit #.^ ' highest level ©̂£''f#rt|# -,

'User applieWtiohi-' "Ey©m:'̂ e. -fetmdies "iT^le B} It; •

was csltaf that' th^'MptMce''#'f -siali^r 'xiiitEiQrits



I

i

94

,3^- tb© fertilizer, p.,. • fh® iriOfeased.of,. ma|or

,jattferi@nfes might, liai^ had positi^s. effect

•restal-tingi: 'in •imereased

OR yield ..afctrl"

5.-,2.::2,, Jlwnber .©£' ^o&S'.per'=7 anfi, fepess^se/'.iv).

Tto@; was i^ tlie .of

cote p^jr pl^t'•due to aiffer©iit,...Gr0p girr^gemeat0-'.,©n4

tiliaer- l@TOl0# W efiaot0..te'feQ the 'o£ crop

,$r^a^ig©iB®ntes witfe iertiliser ott felids -<|haracter w©a

'tmt MfnifiQarit,:'^i©Bg'-%he cpop. •aEratls^mefits-S.j^ was .#Qtm€

to. ..b©', gigiiiflQ^tiy, :mp&siQr tm-: 0ttie2r:S -tliese;

' -fev© t^eatmenfe® om paf:.' ' -^tli >#s3r© ptire -.erpps o.f •

mais© ana henee'.-^ere \iras ft©. :eGa^efeitioi|. :f3roiTt;.tli '̂

Iftis'situsfeicffi: J^iliiat©<a';W to.'iiliiMge

til#. eniriffoxsis^Rt 'an# feo'pirodmc# :pi&fcer o£^fo^s',|er..

pl^ifi.t In' .th© soi©' cropping :syetem« ^.,; .in^reasM'^ •.eomp^tition^

• intsse^ops •miglit •fe© •tli^n s^&aori £m .resaiiGea•-aisfer .-6|-

_coi>s-per pl^t ••ia'.m^ai-ge gr©ws?.'-iri *1^©: iater^oppiiig--''8yp^;a[»W^^

' ' F^bm m.Q it, mm a©fei<5Q^ tliali- Mghqst

feirtliisej? ielrel .feoatrimteM -to tii©'^l#£isll»'.lliIBbe3^ of

pat plaiafcA., ' fliis. fiadiag is- iM- muMmadty witil:. the •2je0u3.:ts -

oBtaif^d.%, SbaEma,-11973)•, Rsthdre et ^ &'• •

Kheliga .fi97-':^>.,: -Shogt: et. al.> Cl9S2>^,.,JCax'lm:,^.^; .<49835'.•.-

ana AdefciloYe. efe a3.«- C1SS4):,. : • ,•'•>.•. ( •• -•.•^
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-Oi mh ItaMe f I¥|

Tha rssiaJLts reireslM Mgtiigi#aat t̂o- ©afe

' iengtli <aue to -crop ^raiigsro^a%0 -^<3 lewXs-, • •

Here also fclie ^©|e -m&p mz^rnq'̂ mnM- pfsAieefi .longer qdfes

t̂hari. the ittfesir^-c^ped-, ©iie#*;,, 3.®.^ 'Of

• "Spm® siiiS,n^tf-l©nts; tey .tm

.• _tiave^e•©Btilrl^#e4 to-; th#,,®#©fii.cMoa.' qS' ia .^oie

> Q^pppe^. ^ \ •

' ' = • '-i^orjg the tt^ mlB csrop 'atr^g^raents-*' paired row

ax-rkngefeat 'slight 're^iicticm ih %im iexigth o£

^i30l3Si "'iliis'ls of fek© fe©iip^et,iti€sfi: iiacsHg'the. plants

'sdithiii the paired r<3ws.¥ "th© .leirei 'ofr amtrieiits -also

; 3;£t©(|«c:ed: ^rnigm., ;tifi#^r3,y4ff- fact that, ©Seguste ier-

., tii.4sat$©n; ^s.se?itJ.$l tQ' .#^3;Mt--tfee fmII .p|rQ4uetii?e- eapa*

-qit^ oi-CSTpps,,. .,j-ii«?|?.ease:;ia ^ofe.i^,th,,ini£3rQasiag

le^lp Rltr©g0ii mm .f^polrt©# by .Siabramoflim, et' ::ai-. 0982>#

^ -.aaetil©^ .©t ,a«a

•'i:*2.:4*'Girth p£'(Soto'¥/an€ ;%psndi?c 3I#| ' ;

, ,,. , , .effests, of, #f.:fer^iit.,^©p .a^&si^m@ijts. an# tli®,

.; ime^mtton. gs mo^. i^dth- ,fertiliser i&mls -mm

• not significant in-; i@t03rffiifii.iig -tiie-.-ffitb gijjth-#,the"

<ai£fereat £©rtiligar. sigftl-MeaBt, .ef'fQet..
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fo. •epfes iMeqyafee •£e»iiiisati©n is;

a mm€, Similar'- -ires^ts -mm aMo:

CI986) ©ad'jfaiieesa "ClW'l tor %^-mls in

graif? •maii^.'' ' ' ' '

5*2*5*. HiM&ei?,'©£ .graiias) .giej? ©pto'-'-(tafeie 'ftppfendiss IV) "

' ' fh® results tti$t the difles-ent erbp srz-aiigQ«

ments'and fertiiiseivlei;©!:© had sigiiifieant iiifluen?;© on th©

niaralser of >girains cob -sgiiie 'theiE iiiterscitioiis w^s not

•significailkt*,' • .- '• '-••••- ' - '

#£ tJie' di'ifei'ent erep- ^raageiaentg, 'ths pi^e o£

aiaisQ' produced Mfhest .-of gr;aiiis, ,e:pb,- ,5iiiS' .

im^agr^emnt Mth tte fittdistgs. 0i Qiori ^md st^irn., 1.198,6V,

• ' -^Vel /of, f^artili^ts ;a!l'sQ'. signific^tly, 'inMyqncSed'

!gob*.; p# giraifj©

tlmmlf wi^h is^areas^ ift- £©f"tili-ser

•wsa @1^©, :r0P©E"t@# bf Rafehps;©, ^ 6,K~ •

S>--26>,; ^Quaaiid ;,^^p ,'w^igllt Ifable.:-?'^d i&ppfsftdiac Wl"

Kie Results ,;£'eirealed that the- lOQO if^a' .

npfc iiifitteafijed^y/dlif^rent, -cxop, .afr^gfmerits'^d interaPtion-'

of^ W^m • ^e^tili^er". , But- the f©«

rent .fertilise^: Xe^l^, ,shp«d. a- ^ignific^t,.' .Influenea^ in

iOOO -^aiR tiseight* .^ike all ©th©#-yield, attributes,': this

dheractes wss also pp-siti'^ly' in£l«emGe:d hj, .adequate £ertiliw»

sation-« Highe|f nutrient le'^li iecrpaaed the sise of sped
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"toy |>i~Qp^ gr^ii iilliag '^4 isQ s. higher |0O"0

grain ^jSiglit. Rathom m ^ -f|9T6) m& Kharkar Ci^SO) n%m
mpoEmd similar iiin3iiigs. , '

Sat2*7# Bry i;®iglit o£ 'p^aiias pey ^©b j^ppen^x XV)

•me -i-esMlts ire^^aa/tliat crop .arr'^gerrenfeg

wd i"^tilig©r levels fewe. ..sigj:ji£i€^t in iuciressing. feJiQ- '

Ary wQiglit o£ girains' -p^r cob*: ^ftiiie- t.h'Sir interaqtioii wag:

•jiot signi£i<5ant'^ ' • ' - •

" The pwt^ -^©p of TO&i'ge ^d©r noOTal ^p^siiig (60 x 20 esn)

reeord^d tilt- wiiffet of frains per cjob> ^-The

iiic^,s#6€ gr^-n iiymb©2r «5ob, md fete Mgliest. iOOd -.gr^sni- .

'laesiglife. 'inigM have .contributpd t©- mssdjn^' <3sf vmlght of ' -

frain© in the- pmre dE'pp system.; ' Among the imtero^op .ar^ang©-

ment&j prpduGed- Kt^simipi ,aty ^ight o£ gr^iRs^per qob#. •• la

thi® crop aiprsaigemeiit •the population, oi mo:Wg^a. w&s"intoijftA ,

arid heBGe the. compatitioii £or light, and limtrition wp^<3 h4^e

_been less.. Hi© of grain© per cob wss'̂ alsQ- higher

S.'
'2-

1

The fiiil. redoiKHQB^ea Sos© -festiiliaes-s- piroduced

the highest gr^n nwfeer per eob-.aua m^iitiym thousand grain

mlghk and -these, together -piight haw .csnttibiJted'--tp the

maidjiiiiR siry ii?^ight grains 'i^r 'Cob iiQ S"| tE-eatment:*...^
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,.-. ' '̂ ^e' pijre -mop 0£ iii5l.%#''£"@c?©ir#g.<3. a.-

„ifi graiil yi^ia'oTOr'^e- ifttsrcroppsca mm^*' _Tfe" fefefeer _.

.grmth i« ,go|Q,Wpptet^e#siferf^^t@a:4^^

0dh fiiiitsar |?er ©f girMfis pay .e©toIQOO

.g2r:ai.n t^iglit toge'tli^r w©B|d fe^e. iftcre&sea' the
j±@X€4 'Slpiiaj?'yield in. waise wsa

reported by l^erais'Qa 'C'iS8'0'| sttd. ©s^is .^4 ©ardia |i983)».

Batii^aa tl;^- pii^. crpps oS ffiaigej,, 'single rowpian^*^ •,

ing i60 k 20 cm' spaciBgl'' a Mgnificeosfelf -Mtg^jSir

graitt y4®id over '•t'h '̂paired row-plsntiiig 440/00'̂ sc 20,,can)..#
'^e- Qios^ar tovr td row spa^iaf -nitliia #i©- rows so«|̂ d

liaire. ©tih^c^d feii© qdnp^tifei^ji. tti© plaa^s; ana '

:iM %i^-©on%ritoute,t te' a mm^m&: in- grais-HWtiW: per-cob

and 3.000- grairi ia feis '̂.ral#jfe -mm- msult^S in

^QeK:©Q:S'$d ^ein'yi@id^* '®S,S' .agr©©iB©Jife-witli ^. •_

•x^sultp--obtai^a iay

.at (1982):^

imrattg tlie iBt^rerdppiwg s:^iteiri S-g, reeorded' signi*

licantlf hi#ier grain me^- oi^er-erop-arrang^n^m©*'•"

Ih^. 'mlBijBito intercrop in S^. equld redu^d'
isne •qon^t.ition .ana" ^hi©/in '%nin "heXpea' ^ iij^ea^e •the .

^niHttte'sr ot -gf.^ns pes '̂ iOOO isifisiiy tli©

grain. yioM*. • ' ' " - , " _



Crop arrangements

Cowpea fodder

Maize grain

Maize stover

Nutrient levels

Fig,4. Total yield from maize + fodder cowpea intercropping
system as affected by different crop arrangements
and nutrient levels



©f , m,0^ ©f: fertilisers -•• _• ' •

£©#oi^$sl 'tli0;ifr©^h p.|-^ts_ JieipM' f@ iacreas© tM'

^?sjri©ias; ecsi:g0i5ettfe^^ sitan^eir ©f. ^aitis per
l^gt^ ;^Qfe^ m&, |000 ^ala 'might, .-.Ati , '

fe©§e.-fe|ier-, ilay© |.h the liKsreased- gK'afe: :..'

The;©© in agr@%ent w±th/tlle-^,find4,mg®•'

mpQt%^& %:tttslap^gadan aafi6S>^ Sa.si<arvg^iafi';, •

as«mtoi' #972)^^. aifl^

®^6|.^. .SatyaBprayarB'et,'^: JCeiiOOT

stmmw: w asf-M#

099

tbe^ ^e^.uS^Ls' $€• •was ;i'©3femle# tltai^

af ttieise .rec2©E'40<3 li.gpifie'antly lid,.^©#'• f̂iela''

sw to-iaak.,

:^aiife 9r©i^ '.wm- ;.i©ie/;C2r?^^a^ai5i^TO^^ j-'S^ . -

ajao ,s^@fi total;.' f^osf mafct^r ^productxon ;wa,s U$^

in 'ife^ ftiese

'mi. ...

Am©ag- the'fet-tijikor ieVeis-%i$d'tfe$,:Mgh@.st//|aifei .
"of n^-crx®n%s- sigal,£ie:antly iaoir^assd:''the •s•t^¥@;^^: j|eXd«JV

imgefe^txvG Oliafeac^^&'liifcQ 'tieight- o:£- pJ^tSjg.; ritjnilSSp;, o£.•

leases p^r-piawfe efe^s. •|siGreasea'• wi'^i iaQl?eSs4iag le^ls-;o2;

a^trienfes |tieffea-^#d tti®; ..mmm . fms-.;M ,.4m-
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e©nf©CTiife3f "KElfeh the-©f S^t©s. -and ©Jseri' Ci-97?;) •

aiid Siiidh efe' al*.'. ,.:V '

Harvest, Indesi 'C'Tabie 1 md ' ~

. ttBmmst. %-tm signifie^tly infiueiiced, hj $X£Setm

irest gpjp asrirattgeiT®iiit# :afi^ ^ leifels-,#. but their

intesraetioa-. feet '®®t #igaii.i<3attt.*: , raascimisia- w^n&

fop haxnest .©bt^fteS for Sg ,^d, S'g*- ^13. tli@'.

int#ire^0p a^r^ngsfneiits. wire i©tipd-1© fee oM: par

•£lq^t% superior to p%© -crop inais^» ftm •^edmafei.QH ia

sto-^er yleia .of iiit^tcropped c©«pc^e«a, to graia'

mi^t, hm® cpEtrife^itea, to- iQ«S^,, f©^ the-
"\

itttsxrcstoppsd maime*

€oftsi€©:ritig -.the, fe^tiXiser le^ls tli© "iiigfeewt ferti-?-

iis#if dQs© 2^©Drd0d tiae iaiex, iMeh was on

pat Mth its iicpediete- lower C,i@'<" 76 per eeiit /

:recoR«i©i:ide.d 3.e^i') iiidlc,atitig the- is suiJiei^t

to -otstaia .Silghet haEirest ittii^.-

k relatively Mgher Si^'^st at higher' ie-^Xs

o£ fertilisers is a^'ol^ar infiieatioii -tiiat tli©'"variety 'trieS

responds x-iell to tlm- application, .of fe^tilise;^®-#:

5,»..3,: ChemiGsl cc^essition _ ' • , .

5.3,ei,# Nitrogen content ' •, \

a) Maise ;CTable B md MppemS^'W

The- isitrogen eoftterit of .®to¥er aS- »3.J
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-grain was iafly,!^i5©a Jay ^op arr^gen^itts-. f©i?t;4^

'Umx: im&im .aad eheit '

Itie S.!id3.e!^%0d tiiitfe tii# ^ir©s0BC© -©^ •"e^Qi^psa,

influericj^d tHe .fjStt©g@a- •rni 'm^m.*- i:iie

resota^d.'Mgliar -eoatesite. mm piire c^p

-0f fkm #©a.e%s© «f nifesogett firoia nodii|.as of

|.epiiBQ wowld hi^iVB 4-Jl .iasremsiag Bitrag^ doatsat

, M the plaiat#:, -

The •Mt|'<3gep e^gte^t ©f .aim £ouiSd t©'"£>©•

iri^g-a^s^d. witH Xsimii: &$, slt^^gep,. E^ntliou^'

the appMed •ni^tr^gen- in itit©r^r©iped ts^e^taieiits •was Kifha.

•that was ©har^d hf tho- -Gcaaipofi^nt :#i ths? .^d

the; mot nodyles ©f the iiitwtop'^elem-sed the fi^d

gQ:ri ^ieh 'inifht ha#©: cofsitrlte^ted t© the: iw^mam ifi Mtirof^n

s©nt©rjt -©f ,;ina4,^e -ssi^p*., Sl.m4l.,a '̂ iresaits. fc'sr© «^g^ted hy

fiwan^ a| li0*?S| afid (1979).,

,b| <2Qi^aa (Tafele &• .^ppeiidiK:: vi) ' '

pi^. iaifeffogQ.rj- mmmm: at- the time ©f

was iafliieiic®#.Qwop m^mg0mm%0 fei-tiliser ieveisi,

fh© Gf©p .©rr^gec^at Sg r©€Pti.^d x.m m^ssiism eoh«-

tent*.. Mb©®© th© di.^es^ot iertilig^t; i^^i,s- t^ed*. tte

highest ieiml prodtie^d .a sigpifiemt Incra.ase-:!» .Estrogen

mn%0m oM -€©1^3. liaeE'easad .!Ritir©§e» appliaatioft aiight.
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fagsm' iij^ressed W' ^ plw

hm^® iacreaaea mm aitj^og^a mMtmt :CTisfial@:i,W§:5),

&»3v2.* fIiQ,®pjorii3 -apiitettti

4) M^m fra^e- & an0 " . ; ',

_m^- phospl^iijs; ammmm o£ maim, mm als^ sigfiiii^ •

©aftfeij -4afItisnsed % ^ gmp.. ierflllser

.le^3.s. «i|€;tliei2",.l.p%©r.@ifei0m* $ti© .0r©ps -oi- aaise .

-cioBfeeiit th©

imtm^pPWA^ Xii ii4feere^pi>e€ fjlofcS:^ tlie inter^yop

bpiuf• ^ lepfitie. SOI8® ,qii^t4fey oi plio,;^|i©riis might has&e tosgii-

lifeili^ed, '•Bor th& .|?QQfe gjrdwfeh aa€ i.c.ti?^ati(Sri ©f -aiferogen

fJ^iig feaetsria':(Tisasa@ ^ '^-g- 1©®$)-;^sw|̂ Milg' "ill .a

•.i*©diaq,^©n th©-Jtiospliortii c^nfeeiit o£. msise in ,|egiM^'

•till©; pl'm&phoim& eoateat '©f st^w*. lacire-as#^ M%ir©^ri J|<sfel

•S\w %©'' iliere^sQst ,i00g ssf ••feiffeJ.li^0#s laigli^; lresulte<a

'Mi 'feliS'. ifter^asesS' '̂ soj:pfci<an .ij.f' wH-isSi la fcu^it

Mrnom^ 'Wm-pmBpnomm' ©csiafeQrm- ^ ,

I?) C0x^:a Cfabi© 9 .sft^ AppeadiH '"fl| ,

me phos|tiojriias -^out^nfe. ©f «Qwp@a was. ^lgni.ficanitiy

.iBf l33r mm" aa?raag@ite|ife m€.' %0mlw



10

t-tolr Mm Miq

s^, wm M^m0, ^iiif|i<^0t -,..
mi aiifetiestst sigai^teastlf iiKSreasea

mmW6^ ©i 'isiifptt I^S. Mm m

mm^, .#f m tte, •

t^^is-itt tiAriS' *4©tila

^m- . - ' • - -

-.oi ,^tasai^- ift: th© am^O' ,#iii -#11

fafid,®' m^ , M- psr' lii©.

, Hit #i .l^assAi*:

tie- ;iisl.^- rnm^:: l«i£r' «i^t4^a«:

W^& MMmM MmtiMMm I^^Ib Ife

•rnmim ^

'̂ ©^%#iii iifi •^#^' m- m M

• mmw^^ ;tl^: ^alaia- ^ At ^ pm-

'Wim Mm- iiiiiwM^

0$imt -^£ 0^^ s^. m& % ii}i>#t M ^fe»-
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•|,Tabie vi)

:pot©4siwin^tm0='i^-iQi" % '11^ crc#- '^^m^emnt Sg wM«ih
was Qa,p^"w4.#i Sgw ., In S^ m4 fopalatloa &£
wm i©ss^ m Sg ^ ,aste .
,©£ ^if3|jea fM'^r also obtainSif, fEqasa •tBeif •ti^a^©nts.>:.

'fh& i©w^po|>m|,aM©f^,.-©f wifih';£©a<a©r

f%l.d•^OIi|̂ a^itay^^•lresy.M M •# M^ier ^CQsifeQWfe b£''p©fea@sitte

•••|;ift' t%\pl^%,i •Si® ai^©g^#\]pit§ssitin "BiigM'm^

ijfciils^d" ior £twtii@K'|sr©dw#%|o» piisip^se. Umep msmn'-*-

ia^d•in 'plosife ^3^0^ ' .•••'— • / • _

,,v , '

^ aiaxilRWK ' f ajr^i^

ilisert.tiratai# '©q#?^ iA|<^ imwrn

eouli'-to a-ncre^©.^-feH© pofess^dw •:^j;it©Rt, iri tlie

^.aiife ifisfeje ©^-^,1: 1985)* •.c©i>»

mm"M #i$-^©i3. .-if^is-Mfli tte' ^I?ai3i, tHe

,t550n#^is©ii'Qf'l^ijcwry'

5e'4.»l.%; 'Pir0ti0te- of (T'alsl.© 8 4|)|̂ iidl.5§ V)

TSit' protein fomea^ •;©£' ©a^ze- wfts. «©% afby. tfe#

diff^ranf Gmp sMil^ ~

^por%<3S Qs^liea? 'mmw ^©3?0,'||fSl,) *' -'feife. ^ 'i<S|rti,li^r
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a sigpiiieant; pr©teiti- prnmno^'

taf©^ 'ittaiM fesTtiiiliY

'was a pr^^6r'#3i.©ri$tLQ 'ia65i?©ass €a p#pte4n'

Q# grMft., 'TK® 'Ssatt^en'fj^feirQ^sri'

afjd ,p:rot0ift jj#il^eriitage was -^la. eBt^lisfee^ , •"'•

'tWr' G^ro^ \m^.' •' ^

i3'aleesa*."I98t|, ^ : •-;, ,

•fli0 :treatmeMt. M^est

:Val^e ior pro^Qin^ ©ejrqantsg^, "iMch'was on par ^.-^li- S^Fj ,.'
m& Sg. S^i, sMwif^g •'thafe at l©1?^a.a- :o£ «ifee3.g^«-tJie '

mmtmt .be Mgli.«, . ^ ^ • .

M ^wde. .of ,45»©a (liable,9 m)

The £@Ei.iil.ts. ^at ail. ii^feeif^x^p a^rararigei^asiM'

•ga»' protQi!i'p^esri':eaQ '̂ -•^e' soie: cowp@'a*-.

at#t' foe tmmXern wfetll'gapoft-1£w " .

^iacteasea .apj^iicatioa*. /'ifee feMer pro.attetlde ••

ix^ '^B3^ tE^a^eBfe©: •^^r^rals© sipiifl-aan^tiy\4«f0ri.#r

that, &Qm P«2r@ ^mp 'and, thus .tl#,' .£er«

fe|,2.i..s©r 'des^ Mitti' %^w fod-ieir y^ei# ifiiglife' feave ^sia2,,t@.S

in an, i;tt0ire.asS(3 pSroteiii ..d-ii jt?it'32r®3r0ppsd .^ic^gia..

i..,5*,, U|>ta3?0 stticSl^^s ' '.."• • •:'.;•

5../5..1* Hitrogen tiptaJce - '

a) .'Hais©. ^iTafeio-^ %Ra 4ppa:Bai3s' -"•'

, afraag^@at Sg- -^pcMygi
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^iptajcQ TOl'ae w^.s on witb ^1, -Mterisi^i!.

tn ,i,|ifeei?eiro5>pA,H@.», tJi©.

^41J.ty mQ:^m pl^ts t«auid h:a-^^ ^esaiteA in iiX0.m •iiptak^
Qf ftie -Qmtkd immm 0%^ t© csop^t^. •

'.wi^ iegitoes' ix» :oJ mtrogsii, besauis^, of '

its Bhallpw root. S|,ini3.sr- ..ais@

fey Wai^-pm^- Slsgii |i$84'i in soir<gli,um •# '

.cropping systOT:®. •- •^.

Hie •f^riiiligeir le-^i,^,;iisc3: a, inarlce^S fi^luence^ 'oa fehe

. M.trpgpij of msilzpK Wb- n&i^ogm momm^-^--

•signifijcautly at-Mgheir e»i- nitogen-^ iMs was iM

agr®em©at witli tM- .E^swlts. earl-ieir R^3.waiii,&

Kmm Sher^gasuaMsm

-CSSSlI mrngtmm® •& Siri^ C.i:984)«

^fhn tarealaRgi3:t ©(^ipaftipa Mghesi

mine- fo^ nits-of^n mptaJce*,.; si^ifieant in^tidual

effeSts-'.of -Sg ei?d F^ togetJie^''slight halr^ re,giu3.te<2 in a- '

^gn3.f3.Gaijt3.y Mgh©r -^ye- im Sgt^ '

fTsble 9, VI)

• fh© ^^mgmrnt '3-^ Ism^^ ©£ -m-Mp^ai mcoirm^
nitirof.upf thari^ -ptlier iiifeer-- '

,0yg:fe;^s:* 'The trsatatent tJie

fodiSqr ylei;# ana laighfe •^asen £qm tjie SiiiiN^Bsed'"
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,ii4t.r©§as: in- agi^eiaejit.'tjifeiii 'ifeliS;

-©air^ii^r '©•£ \Kgg.as:-wal. ^fc, "|i,:978| :?:^^or,i^«2-';tisa%
' ' ' ' , >• • " " ' ' f

til©- total i^ferogeii' :upfea3«e fmrn. fig]ai£k«?aiitiy'' j?e'I4i'̂ ft

abm/p g^Qm^ Mom^s ' ••' '••

•4u©,-tiO- ificrssse^. ^aose^.'of,

'mm esiJlier ,3sdp02rt^^ l^y :iaiji^ a^d''

Rajesh' C:l987')::.; . • '

S,Si-S:i,-^hQisj^^sms

:Msise flPablG. 8 attd Appendix'1,^^ • • " '

ftie resiJjt.s tliat -cfop'srt'sages^

•mats .^;golfi<3^nt;iy M^lm&oed- tU^'ptmsph^ruB ,' ;

®iQ: -cmp ar^agoKissife: .S| .i^.c©^de# %he'.ppssimwi
soil tm&t' vaime.s. i| Kefetl@d ^afe 'th# .s©^t, s^s

av^i^le to .ai^se in gple .as; wil ''m.'

•iBsats.'' itiis comid h&ve in pfe©#aQ£i©i3 of

's-ost %s.t0m in in th.® sol® G#©p as^aiig©#

roettt#» ifc, tsr©.s seep, -from 'tli® £:iii4iiifs 'Siat to-sfer

'Mgli' sta.tiis .€?f. airai.!^!©. ph#i^li©nis»= .fo|@ -^©ps.'teij^d to

vm mm phmpMpms ami .si;H^#-.f9S4)*.- PUm'^ •

phorm balHg -m iomobile -iaiifesr|.,enfe Itt .spil:^: it i&

n&i<m growing' .rocjts .qome- in- mntm^ orgaiiic #id .irsorgaaic
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M it,.

xiBilt# ww mkmmim Sisai tte ^xm^mrnm ttiey csmia

lifi^ i@t '^m- ©ad amm ^mm

itstf# Mm. m'^B 'Siia ai^f

•m. immAm $m Wm^mmmm*

• Wm ferfeiii^atioTi. .

w imiM ^ %m^

la pmmxm. ismmti^%imk^: 'il^isir u|)ti^ o M ;|fiQ^tj0iijg; •

'ii&mk m0 wm0^$: s^i4fe# m mm.

ta^sfeigstt^fi. aim fiossiisi.'

h> # mm '^m&m - . , •

mm:, .stfiiifsgpstif m^m:

^m^mm ,wm- M mw^& twm

fesi#!## Wm m£ m$m^ w

mMM 1mm i^rnm Mm i#|«a o % mm^»

•fci^r M mmmmrn- wm m '« m mm mm

S.*S.»;3;fc

at -Hiiga a M:

îti® |aip$ m^- #f' mm m^mi^m^. t^l



recorded tlie -highesfe. vgi-ue

upti.a^e iij. ptsus 'ifop smim*

potassim upfe^e % issim g|,

Herey ^©#§6 U<9©1| s%©ir%^4. girai'lar te. •

mpfc.#se \4i%h immmm^ .^ppiieBfeMft- ©t ttifejro^u^ phmw^omm -

fe) 9 .©nd

fhe ©rop arramgem^t B^- ipm® -mm cif

lii#ia$fe '¥aiiJS fe®- .p^tassim tiptalp:.. Tlj@. M#i psro^i^ti^

oi toioiaass- in tliat iKlieM "^©p m-i

:^M&p :ini,g|jt. a poa^ifel© raft^n"

109

applMation ot f©|rt|.|.i^0r 4©#e# 4mf»eaf@€

-mm ^

§•€•« Nutrieat;- sfeat:U0. ©f. ijSte-

©ittofeni. iT.^%® |,# .m4.

• Fffcffij: m0 tessslts i%, mB 0mB- tttm awii&bla

ii4%«s^si' igQittea% #£-tli©- a©!.! wss h^-

-SU^^

actions iiM .a© ^gniiieaiit. #£ MMMmm,: omp
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ai-rmg^ra^fes,, rccordsd feke Mgfi^sE'1^1'©r '

•»itsr0f^i5 in the @oil iSiieh w# ©tt pm "tfje highest

apse ©f fertilises' .^pii^i'in' .|©||̂ ^i',fe '̂Sg*: '
ihere wag aiSQ hifh. ,.iii,

soil, m: mm .imtial spll ... .mtts ^the

M0 af ;^. -^^'•
.̂labi© •fiitrogen• if! th^- #0li•t^sp'-.t^patnontSj, E9:stslt~

ing ift higher «ai,iti©S: -S^ ife^- teea^nt S^.

the l©tj@,st ,#£ f^irtiliaej?®. .^?a haiit© the

j?egi.cStt^, ^•vail^ie nitjregeii, .iM -the ,s0il. waai el.so

Similar: %^m mpo^m

,fes-tiliteiT .i6i^^as;a ih^ highost terliii2©w,|%|..

•t^€5©r^d, thB: hi#ie^t ^^iie M. .£iit:c©f@|i,ia .the- •

•#oi|. -

S,.;64 2, Avail^ie .t@si4iiai ,ph#^ph©if?ss 'md ^§i.#Qa3, potassitro:
,10 .%fea<L^ vili-

' •fh@^ ^-siig^fieaat iii''the.
ph©sph02r^; '^.4. i^taiiiiaa is the soil, after

^s^erinettt due t©- ^oip £&mi%im'xr-m^

th^i^ "Phe ^w- q£ .pi^g© yssios'd^s ths'

,highest vai^eai the. ^s#-©£ applied fiS^tiMgsJr'iii«iir^.fs#:a.i,
th©p^ ws;s #: -.ip .th '̂ ^<s6.idu^l,

in. ,th© spil#• Aen:M,9h®ir ©f, mitarieats. appli^i^

: a ^ail; f,i?a^ti©ri /th©- nutri^ats TO«|4hai^'vbeen left

•tttiiisea hj .the ©t^ndi-ng mma ^±v$.n^ym i«^@as^-..in. aresi^ual

nutrient @oiit©iits In Wm
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SUMMARY



• 6,.*. smmkRY •' • •• . •

- to eospiaarlirtefit 'was copduefed In' "fell©-siarim^r-.yie® •..

-.fallows •o£ the Tnstructiofial Fa^ atta^eti to .the •

•of ^grleiiltiir©;#, .during 198t«88 with %he obJdGt,-..

of'- selecting the- laest^ Grp^ ,arrafig^@,nt^ f©r .a. maise f. fo^er'

ifitercropping .systoia, different, fesftliity iewls,#

The, dif'farent carop airrangemeiiits trls#' ^imr& piire brop' of'

raaige- -at n©mal row -afren^ment -of 60 x 20' 'dai spacing

maise at 6Q ss -20, cm- ^acitig. -# one row of 'eot»^a in-', between

F-'-the maise rows (Sg)®- maise .at 60 'sc 20 'dm spacing two rows "

of coxs^a In bQtwaen the niaize ro%;s ,CSg")-|i pur@ '^op o£ 'Hlaise
at 40/80 X 20 cm pai.red rows C-S^)# mai.se at.'40/80 x"20 cm

paired .rows 'f two-rows of eovipea^ in the .interpsi.r spaees, -'
is^}p- maise 40/80 x' 20- cm •#' three row of-cowpea in. th©

••interpair .spaces' C;Sg>. 'and pwr@' -crop -of cowp^a at '2.0 .sf i^O, :cm

facing The gole crops are. raised to. -edmpare.'. th@ '

©££±ci$riey of different crop arrangements-# ThQ fertili'ser •

levels, tried were ftill three' fourthand half:

of the -recoOTnended doses of nptrients- for raaigej,; -co^ipaa

and aaise 4- eowgjea according to the crop arraiigemeiit- and the

area occupied by each. crop*. -The eij^Qrimen-t. waa, lai'd, out' in-

split plot ^sign wi^ three replications^: ' Observations '-

w&r@ made -on .grov#th eliaracters» yield,, 'quality#- upta3i:e- of ' -,

nutrients and yield ^dvantagesi; The results of the' s--tu^ are

susmarised. helowi
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•llie erop .arrang^ent pr©dw€ea tlie- ro^cimiati plawt

height -in mdise'# • WulX- redofiipsftded doses -of fertilisers '

foMid feQ- .be fche Xn the rn^s® of ©©t'?p@a the pure

crop (s^) amd itili reeowasnded deses- of sMtirfents

\produced 'tallest plajits# " " ^ ••'•

'Maise' in the erop' arrattgemarit 3.^^ pro<^@©d'' th^;^ ®a3£i»«m
niiHfeer of lea'^^* The ,tim^r' -of leairas •of ~ ' 4s %^ll as

eo^ea iticrdased %4th liicireasiRg level ©f mtrieintai fhe

,nw»b©r of leaires q£ eo-fe^a wah not ifiila©nced. by different

crop akrangeii^iits^

. , Says, to .50 .per silMng, in- maiae .was., no.t affected

toy; different ^crop .arran^ragnts or .'tetlli^er ley^,is, '̂

•In the .e'ase. o£ leaf/stem ratio the- piire' crop o£ mai-^e

at paired rows reeorded th© highest valtae- itiieh xtas m par-

with p-pre 'crc^. of Hiaise at .nonaal row arrangement*.- Thar®

itmte. also malted diffe-rei^ess; ift the leaf/staii .ratio dm -to

interac.tion. .©ffeets- arid,, the .t^.atraeh^ combife(ati©n recorded

the highest value.,'

The crop smtBngement produced the laaiiimani' fodder

yield-Of cotiipea*. Fodder yield'was also fosnd' to'te increased

with- ihoreasing le-^lg of, hutriaftts.»- -Moiig the iistercrop

arraiigemaBts s^' recorded .the highest vain© for fodder yield.
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• More 'niamber of cobs^ plaa't was- •foiirifl' in pum girop

arr^gsments' of -.maLise. Maise at no-OTal, rot«? srraiigenieiit -, ' -

produged' Mgi^r nuraS^r of. cobs, .^d At was on par--•wi;th's^i

Among the •intercrop arrangemmts-^ Sg recorded the -highest

number of qoBs per plant folioiiisd by S^,-. The ftall reco*- ^
fignended levels of niitriehts jsroduced the masciiami .nmb©r of

cobs per plaa-t^ ,

Longest Gobs fmr& produced by ptire-crop of maise.at

BOnaal r̂ow arrasig<^T^at»: t̂tien the- fertiliser level ^as

increased from P^-to P-^ the cpb .length was increased signi-

fie^tly but and F| -i^je-re: on par:». ^Mioing. the' intercrop

arranganseets^ Sg produced the longest 'epbs followad by s^.

Iftie girth of cob was affeeted by different fertiliser

levels and prodtieed the-'test results-.

The masspl'miffli. niJfflfer'of grains per cob x?as produced'by

which -on par with S^. •'Ehe highest fertiliser lev^l
was- also •significantly mperior to o^^er' levels in this

/

character^, .l^ong'" the 'diff^re.nt" "intercrop arrangement '̂ Sg '
produced the raassimipi- niimbar'of grains per cob. folloxiad .by s^.,

• The thousand gr^n' wsi.ght was not -affected by diffe-^-

rent crop arrangements and- the ifitaractidn of crop arrange

ments with fertiliser ievels., Sut th© effect of feiftilizer"

levels had a positive influence on this -character•.
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ffm• erop maise at normal row arrangera^nt •Cs '̂}.
_ps'Qdiiced •the fiigliest .dry wei^t; of gr^ns 'jjer' Qob, '.

^ring the intercrop aj^rangeaient-s•• was to.bs tfiB'-' '

best foiloi'i^sd by diry tsjeight of grains. p©r' cob

increased with ..itsersasing le^eia .of mtrieats, •

fhe. hasrvest ixidesc o£ isaise was affeeted "isj differeHt

crop -^rais^emeBts ausi fejrtlliser- lewis*- ®ie highest value

for Hi was produced- % the'^rop arrangemeats % and and
——— 55 0

tbe full recosraenaad ..doses' of nmtriQia-ts-.

The- grain, yield o£ raaise was affected crop arrange^

raeuts and fertiliser lOTels-., -fhe. interaction- had no .effect.,.

Sj, prodiieed the grain yield foll^^md by s^,-. Amoisg
the iatererop. arrarigements-' Sg produced: the- in-®arriui» grain
yi01d foliomd by Sg whi^iS 56 'produced tlie itiinimum.
The fiill .rQcoraiended- doses of mtrients (F^) produced th '̂-

highest grain yield., ,

The highest s-towr yield o£ i]tia.is@ was .prodijGed. by -lai©

crop arrangement which, was on p^ with s^, q£ the diffe4
rent iatercrop arrangements was foimd -to.'.l^e-the bast

foilot^ed 'by s^-*

. The -crop arrangement Sg recorded, the. ra'asgiitiym. -nitrogen
percentage: in stover,. Of the dif-E^ejnt. •treatm©ht coro^^

binations;#- .SgF^ and S^Fj registered the Mghest 'nitrogen
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fraiu sfcowir the Mgliest

•raltrofein #pisfeerife was reeordea % the lOO pei?' cent ..reco«^

Mn©.iid0d "of 'iimrieBts*- In ©f -laais© grain th^

' treameat ^Qon^iBatioH- highest for

nitresgeii percentage In •eowpea the #?#p' arr^iigQaeat

ireqpr<3«s.a. ths. highs'^t 'iiitrogeii pere^fltag©,*, fertiliser

iwel f| resiilt^^ in the maximm #@ltie:s of fjitr#g©n eojateot,,

The hifhe^t'phosphortii por^SEitage in »Mge grain and

stoimr was rec0raa<| the ptir# cfop arrssagements.. For eotdpeB

it was in the ^rangemeiit Sg» The fertiliser le^el recorded

the hi^est pho^horiis perestntag© for laais© grairij :a^ze

st©wr cotspsa f©elder

The .c^op arrangemnt gave th© highest potsssiiam

Percentage f©r Mais® grain ^d stover., lor m^2s_ BtovBr s«
w

also r^'cord#d th®- same value 'as itt the e&m oi qo^^a

Sg reeord^d the highest ^altae for potassiuii, pereentage;*- Bi

the three fertiliser .•^-gister^d -the highest-'pota*

ssitM percentage for maise grain;#, sto^r ajid co^^a fod^rs'

^wong '^e different treatji^iit eombiwatioas-i^ Sg-Fi .recorded

the highest, proteiri, percisiit.^fe' in grain., In Gov^ea

fOdddr#: Sg recorded the highest ^alme for proteia, per©eritage:..

,ConsideriHg the fettiliger |et?els- registered the M^i^.st •

values -for proteiij. persentage, in -ho^ wais© grai^ m€ fodder

^©wpea.
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by Maias:*^ F©^ qo^ipea. S^t|i^ Mgh@,st/;i?al,'iia«
Amouf the^ ^^ifeiremt tre.eWii^ mmrf^4-:_
th© highest vaiue- o£ .i^itro^^- -tiptajce % maise. Gonslderinf
tiiQ' fettiMg^r i©tai@. F^ 'produsf# mp. i©2--"-l3©th '
rosise .aa<a

,l>«r©-cafopS':ofaM^•go^®ea'r©^<#ora@Cfeh©^^

-uptake- phossfkoms*- Thei tteatKssnfe S«,f-./i-a©orfisa_

th.®^ ,masstai«m. mltie im, m ina^e.#- tn
crops -Fi fhighmm phospl:i©rt|i@- ^

•; : '• ^tass|.ara^ 'was a©. M#3^sfe |a^ the ''pm^- cmps*
^©iig the- fertiliis^r s»| rsg^stes'Q'̂ - 'highest iir^ues

potassiwn % mm mim a^. -

; • the mop irt'̂ egemeits'Sg the
highest •wato lor^ MttsgSK. lii m& '0ml th#

•©3£^3rimeiit»- In th® q^©--o£' £eirtiii^©£* I.e'̂ ei^ '

registered-the-highest: talae fsr'sv^labl© nitrogen'ia the' "
sqil^ ^UahXethe^soii aft^ tfe^ ^

®ip©rira^t. was afieete^i- by -aiffeareht cmp. -asrrattg«iit& •' '

fertilisez' their' ifitez-actiQD.*- Th©-'' tai^atment s^
ireeorfi©<a ^e- highest' ,^raliie £03?'residtel' av^i^^-phQ^phoira-^i;;
In the .case of eli.££er©nt £ez%i.l4.-gesr •lewelsi ''F| registaijs^d
thQ'hi^sst-value;,. CQftsiaerijjg the'-'tireatm@rit ^oiabiftatiohs

S;|-F|;'tfas th© tsssti
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Appendix I

Weather data during the crop period and their variations from the ndnoal values

'.,r

Standard
Period

Rainfall (bib) Temperature -c Relative humidity Number of rainy days

veeka
1988 Variation Maximum Minifflum 1988 Variation 1988 Variation

1988 Variation 1988 Variation

12 • March 18-24 7.84 +4.21 33.64 +0.29 25.65 -0.13 75.00 -5.22 2 ^ +1

""5 25-31 - -2.24 33.24 -0.48 25.34 -0.62 73.36 -4.26 -1

14 i-April 7 - ' -1.86 33.08 -0.82 . 25.45 -0.92 74.07 -4.39 -1

"15. 8-U 3.34 , +1.20 32.58 -1.22 24.90 -0.86 80.79 +3.45 . „ 1 -

16 15-21 1.21 , . -3.22 32.51 -1.02 • 24.50 -0*48 80.50 +2.89 1 -

17 22-28 4.09 +2.41 33.08 +1.22 24.30 -1.42 79.70 -4.12 1 -

18 29-Hay 5 5.07 +1.42 32.86 +0.92 24.97 -0.86 77.43 -4.32 2 +1

19 6-12 1.44 +1.12 33.02 +0.56 25.89 +0.22 74.93 -0.61 1
-

20 13-19 0„26 -0.24 33.01 +0.64 ,26.09 -0.42 77.43 +5.24 1 -

?"• 20-26 0.86 +0.21 32.60 +0.12 25.40 +0.12 79.92 +1.41 1 -

22 27-June 2 4.74 +0,89 31.56 +0.72 24.18 +0.24 86.12 +5.21 2 +1

23 • '3-9 19,18 -21.06 28.60 -2.42 24.17 +1.12 80.36 -8.23 2 -2

Zh 10-16 8.79 -18.40 30.60 ,-2,24 23.63 +1.24 77.00 -7.02 2 -3

25 17-23 2.57 -20.50 30.58 -1.20 • 24.50 . +0.81 72.79 -4.52 1 -3

Positive, sign (+ ) shows increaae over the normal values and

Negative oign (-) ahcwa the decreas® from the normal values
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Appandix in

Abstract of analyaea of yariance of data on tonight, number of leavM of cowpea at different atages of growth ^ fodder yield?cleaf/atem
ratio of cowpea at the tima of harvest

Source

Block

Crop
arrangaiaanta
(.)

ErTer(a)

Fertility
leval(F)

3 X F

Error(b)

df

2.

4

8

2

8

20

15 DAS

6.805

9.607

1.408

105.080*

2.500

1.300

Height

30 DAS

43.22

15.68

5.11

307.91

' 9.54

7.26

Harvest

28.94*

38.31*

6.36

395.59

20.59.

16.93

:15 DAS,

0.1340*

0.0107

0.0080

016710*

0^0071

0.0125

Haan squares

Number of leaves
(Tranaforined)

Harvest30 DAS

0.1890

0.0064

0.0044

0.0990*

0.0051
?»

0.0058

0.0474

0.0310

0.0075

0.1650

0.0082

0.0067

Fodder yield Laof/stes
ratio

2.27

247.87

3.24

8.54*

2.28

1.08

0.037

0,011

0.034

0.063

0.003

0.030
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Appendix IV

Abstract of analyses of variano® of data on 50?^ silking,leaf/stea ratio, number of cobs par plant, length of cob, girth of cob, numbar
of grains per oobj 1000 grain weight, dry wslght of grains/cob and Harvest Indax of isaize

Jtean squares

Souroa df
Days to 50^
silking
(transform
Ead)

Laaf/stem
ratio

Number of
cobs/plant

Lsngth of
cob

Girth of
cob

Nxuaber of
grains/cob

1000 grain
weight

Dry weight
of grains/
cob

Harvest
Index

Block 2 0.151 0.00039 0.0018 0.24 2.02 ,6913.50** 77.38 11.11

1461.38

0,00005

Crop arren-
gaB«nts(s) 5 0.072 0.06400 0.0068^ 6.40 1.89 11520.40** 164.90

0.00016

Error(a) 10 0.150 0.00120 0.0013 0.53 0.76 946.50 214.75 58.23 0.00004

Fortuity
levels (Fj

S X F

2

10

0.041

0.170

0,00075

0.00390*

0.003^

0.0012

«-»

9.20

0.79

5.31

0.57

150679^^0

1279.80

'Mt-
3724«00

183.69

10797.84**

99.48

, 0.003i5*

0.00004

Error(b)
«/

2A 0.097 0.00090 0.0000 0.76 0.672 3310.89 132.29 133.45 0.00008



Appandlx V

Abstract of analysis of variance of data on stover yield, grain yiald, N, P and K content of plant and grain, N, P aiv3 K uptake and protoln
contant of grain of tsalze

urea d£

Ifean squares

Stovar
yield

Grain
yield

N, P and K co^^lcot in plant N, P and Kc-onto-Yib in grain

N K N

oclt 2 0.110 0.0930 0.0200 0.00003 0.0041 0.0082 0.0009

op

ranga-

ntsXs)
5 O.3S8 0.0190

«-»•

0.0740 0.0200S
«•»

0.0051 0.0490 o.ooeV

ror(a) 10 0.033 0.(X)02 0.0040 0.00030 O.C007 0.0184 0.0002

rtility
vela(f)

X F

2

10

tm

5.090

0.034

6.8900

0.0024

O0860O

0.022"

0.06400

• 0.00045

O.I3S0
tut

0.0022

, »»
1.1400

0.0610

0.0230

0.0010'

ror(b) 24 0.081 0.0044 0.0074 0.00042 0.0006 0.0183 0.0002

K

0,0015

0.0200"

0.0051
o

0.0390

0.0082

0.0056

Uptake of N, P and K

N

193.30 9.11 71.80

633.10 598.32 381.50

71.80

35818.80 1850.4 7057

Protein
content

of gmln

0.32

1.91

3.21 11.10 0.72

.iS* 44.53

344.75 9.98 66.04 2,38

130.19 5.27 38.00 0.71
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MSTKACT •

ail. in'^stigatiiOR was'' c?a#rAed^'out' dwirig-

'season oi l98i«*88 4si tlie\.lJis,t;ir^GtidHicil ¥am attached feo ,

•• the •Colliege^ qM •AgvxcM.tme,^. FelX'ayarii to d©tepnirie. th6 l^pt

•• crop ayran^ment £^r a grain maise',^ fpdder ,iiit©#^-.

oroppiag ,in sunmer' rice .£aia.ows''usjKaer diffes^nt iertilltY

, levalsv • 13ie different crop arranf^r^Bts. tried tsieira, i>iur©-

. crop of maig© .at pdirraai, row, e^angment, maize at noziaai

row arrangement, + one-, row of opt^ea. in between the -maise

rows-a mai2e at. no^iial roti? aJEwangeroent 4- fm rows of eotd^a

in l>3twa:aiii the maize» piir@. crop of roaise at, paired row'

arramgementt. rnMze -at paired .|r©w arrangam^ht-4' two rows o£

coi'^a in' the iiiterpair''Spaces;j raaise at paired r©w arrange*

K©rit -f thre^ 'rows ©£ ip the. iwtetpair spaces .and

pizTQ eirop of eois®)@a«^ The fes-tiiiser .levels tried were 1,0§#

' •f5,',aEid. 5.0 per cent of the rsdoiwiended'ieirels of ;mtrieiits

•Qf i0taiS5,^» and-maiE^. # eQis^as' <^p9ad4«g on crop- '

asrrahgement and the 'area oeeupied by''©aeh-crdp» '• ihe •03<p©ri«

•laent was .laid, omfe in split' plot design/^•^ith thi-ee replies-',

tionsi Th© qjrop arirangeinents ,^re allotted to^ main pldts'

...and th& fertility 'levels to. the •sufeplots-# • :

Plant hel^t. 'and iivambQsr o£ ieaves pssr plant. o£ msj.'se

were- m^eimiasn in- the orop •arrangemnt %^ere iaais$ at. rK>rmal

rov/s alternated with one row of cowpea»- ' In 'cox'spea tlie plant



hexgm WBB rnakmm ^ .

The' mmm yield oi <5^$a' ^.-

Gmp arran^enw md piare i3©wpe-$ was-test •.- ••

yie-ite^ fh© --6f' cpbs ^r'.raai®^^ plaat:.|. i^,ngth'"M - •
cob.#, n-mhas -of g^mm p©r Gok,- ^ m-maM. per

^hajTvesfe in^e^ looo qaraiia ^ight •aijd'grmri stoveV :yi@la '- _
^of'maise- wem. p^ \
f crop of. raais© afe •mmai/$-©w'a:rrarigtra©nt/-pei?fomea(gs^

these .charaete-rs*. ,; ^ong•the- ^ffex^nt, 'intercropping arranfe-. -
,. raent^maise at normal, rows/ai-ternat@^- witk -o^e :r©w;o£

was .fouRd^ t©.^ the be-st f^r, :ttoe-se eharaetersi':'' "•••'•

The crop ar#ai3geia0nt^ ,aig0 "the-'siitrogep^
pfesplWMmS:^-^ feiid pG^ta^i '̂ .©apteist :oi both md coT^ear
protein eoatent of maige' grai?i;-and eo^a. fo€»,-and-tipta]?®-
^of Mtro^n^ -phosirnQrus and pptaa^ii^ .fey bo^ H^se and'

•cox^a^ - . - ' ' ' - " • i •
- ' • i

The variotis indiees' like lana equi^ient' ratio, 1^4, -^
•equitral^nt Go^ffiei^nt^ area-x, time %3«iim&ipy; ratip^
tar^? advantage feases3 on LSRf .ineGme,- equi-yaient ratio and '

net_profit ^e-.£ot»d to tm, a^riqr $n
.%fere maisa -at notiaai. ro^^ ait#mated tws' ®ws- ©f eo^a*.

•Tim plant bsight- and nwfer-' -g£ 'leav-es •of 'I'ixjtii- maise

ana cowpea ^re, af^^et©d different' fertility !jei^Xs, mi

recQffln@rid^(§''d©se'was''foma t# tea th# '^sti '' ' ' ' '• ••'



•^he yieM of G0wpsa.# wm^&r of Gol?s/p3.aiit of

.maise#- length of 00%. girth of cobf. of./grains .per

«3ob:j;. 1000 ^rain ts©iglit,|,: dry freight of gr^®& feer, cob^ /har*

'^e.st' iM©x-t, gr:ain yield ^d stowir yield of lisere

affected-by, fertilia^r lei^ls-and itOO per c^iit... of.-re.corcraesided

level reeord^d- the highest for all thesa:, Ghar:acters*

Th© liitrogen.* phosphoriig and potassipa cofiterit. and

their uptake .by both, maize and; cowpeaa, protein paireeiitage

0f maize graia ^d co '̂:53ea fodder and •avail.able nitrogen#

phosphorys and pot^©sii» ^oaterit in.the. so.il. after the es^ri-r

merit t^re infl^ieR^ed mtiriettt. leiiels afid f^l re^nmended

dose \m& found -to- be the best la- .ail the abo-v^e cases,
j

Ijand fecjuivaleBt 'coeffieieiit; and area -jc ttoe- eq-miva-*

lency ratio were- -ma^imm- iii tl^. IB per cjeat ie^l. of the

cornbi-Bed fertiliser-:s^^inmendatioii'of both c?rops». For-.net'

returns 100 .per cmt level was fOUQd to .1^ the fc^st*

• -From, a detailed, an^ysig. it is seen.that maise; at. •

normal row- arraiig^jseBt, aiterriated with owe. row.of •co^?pea'

tiader full reeoromanded le^l of mtrierst.s and--maize at.-norrftai

r6.w arrahgeraeofe •altenaated with two rows: of cot^ea mder

75 per'^nt of. the recoiiimended lewl .of''aiitr,ients # 'are- the

bas-t in providing -hi/^er profit to the farHierii.
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