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INTRODUCTION

The per capita landholding in Keralaﬁiwhidhlhas'thé”
highest density of population among the states in India,
has been rapidly dWiﬁ@iiﬂg 09$:'th@~y5§r31 It is now
approximately 0.12 ha, The agro=climatic endowments
coupled with the enterprising nature of the people of
Kerala have led to the emergence of diverse cropping
patterns with a wide range of crops. Considering food
crops, ride dominates the scene. Rice, being a crop wnieh
requires large quantities of water and suiﬁad'to watere
logged ccnéitidﬂa camnot ba grown thr@ﬁghmgﬁ ﬁhe,yearg
The land is generally left fallow Quring summers The, low
level of per eapita land available to the farm@r neceusin ‘
tates xaising of an. aiternativa crop capable of surviving

moisture stress dunlng this paricd.

Maize is a crop which occupies a unique position
among - food grains bBecause of its adaptability to a widg
range of soil and climatic conditions. Maize is well known

for iﬁé'drﬁught tolerance and hence can be successfully

. raised ag a gummer ¢rop in rice fallaws. M@reovez, the

&oil and climatzc candations of Yerala are favourable for

the growth of maize iJal@esa, 1987)c it is an important

crqp which not only maets the dietary needs of man but also

has a wider range of uses than any othex careal. Raeantiy
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there has heen an iﬂcfaasing interest in the use ef maize
grains for the praductian of ethanol which acts as a subu

: stitute. ﬁer the petr@leum based fudls.

" one of the major preblemﬁ ancouﬁtered in the intew'
grated’ dairy devalapmant pr@grammes af this &ta&e ig the
acute shortage of forage especially ﬂuxing summar.‘ Feed
and fodder aacount for nearly 7@ tc 8@ per cent af the
total cost of milk graductien. Due tc the high cest of )
grains and oilcakes, it has become rather dmfficult fer the .
-dairy men to feed an;mals wzth cencentrat@s alona, There@
fore the enly avenue 1@ft is to Draduae quallty feﬁéar'

' thx@ughaut the year f£or &eenemle livestsck preéuction.' The'
scope for éevelaping arable 1and exclusively for ‘eéder )

production is V@ry mudh limit@d in ﬁhe State.

Cawpua is an excellent leguminous fodder crop of
shart duration, guick grewth, high palatabil;ty and high
,pretein c@ntent. Most of the ﬁod@er var;atles of- cewpaa A
~are tolerant to shade as well as @rought¢ The average ‘
fodder yield under rainfeé conditien is 26~30 ﬁ/ha.. Being
a legumﬁ, cowpea is wall saiﬁed as. an intererop wzﬁh cereal
maize, Thus the praductian p@tential of the rice fallcws

can be inereaseé by ineluding cowpea ag an antercr@p in maize

during summer.
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The practice of mixing cxaps together in the same

' space and at the sams tlmay has Eeen an agricultural practice
-ﬁor & long time. Yield levels of individual eompmnent ¢£st
in intarareppiagfsystemﬁ are generally’l@w; Né@erthelessg
intercropping tends to be an 1navztable practice to increasa

 Production per unit area per unit time.

New tedhnel@gical moéificatlans in ﬁh@ pattarn of

+ planting of crops, grown An aaseciatiom have made intar«

- cropping an ecenamically viable and feasihle pract¢ce. For

maximum yield aﬁvantage there Sheuld be an elem@nt e£ cam»
. Plementarity among the crops used in the system 1n ordar

to 32ploit the available reseurces.

rTheré are iwo types of mixtures viz:, replacement
miﬁtures'and aéditiﬂe~ﬁr éuperimprEd MiXLUrSs, zn the
replaaament mixtures, a p@rt&@n of one crop is replaced by
another. In additive mixtur@s, the p@pulatlen oi the basa
Grop is kept constant anﬁ anothar crop is added te this, ovar
and absvo the populatien of the base czop.‘ In\tha present
investigation, maize is nonsad@reé ag the Ea&e crep. it
is tried in éifferant spatial arrangem@nts wnth varying

papalatiaﬁs of cowpea.,

Adequate fertllizer applicanien is an important Ffactor.
for the batter performance of this system, It is also essefi=
tial to maintaim\amll fertility and to prevent soil deterioe

ration aﬁe to grea%er'exPleitation by the system. The.



mitritional requirements of maize and legumes have been.
iﬁﬁ@é&igatad séparéﬁély'iﬁ*xeraia;"E&t-hﬁe'nuﬁrieﬂﬁ requires
ments of these crops when grown in association need detailed

investigation. .

Maize and faddar cewpea'have b en sﬁudied.ex enslv%ly
‘@nd’ found o grQW'suecessfully under hsrala ﬁ@ndltions., But
théir pradaation pctential in maxturess the pcssibalxty of.
redncing thﬂ d@ses sf nutrients,to maize legume mixture
and the additional ine@ma that can ba-generatad¢my;the system
have‘nat fet been,iaﬁestigataé in/dstail; Hence, the present

study has keen undertaken with the fellowing main'cbﬂeaﬁiVQS¢’

1. To agsess the éptimum' popﬁlation ‘of fodder cowpe'-a‘ that
‘ean be accommodated as intercrep—with grain malze in A

4

. summer rice fallawa.

2. To work out a suitable fertilizer dose for the grain

maize + fodder cowpea intercropping system..

3. To study the nutrlent uptake and the goil nutrient status
in the maize ¢ fodder cowPea intercropping system under

(émfﬁarent fertility levals.

4,@?@ work out the ecanomias of intercropping f@éder cawpea

with maize 2t difa:er@nt 1evcls of mﬁ:rition.
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2. REVIEW OF LITERATURE

Intereropping is one of - the mast comnon systems of

groving c¥ops in the troples especiaily in doveloping

countries. This system used o be regerdsd as & primitive

practice vhich would give way o colecrepping as o conses.
quence of agricultural development, but recent rosearch
suggests that when two OF MOFEe Grops ave grown wg@mem h

batter use 16 made of resources than shen they are groun

goparately and vield advontages ore achieved without addie
tionsl needs for costly inputs, Intercropping malze with
ca@wgﬁa is generalliy ﬁ@mﬁ m incregse the ymm of tha total

system, to provide better returns to the farmer and to
produce a botter quality foddér for the csttle then the
@z“a@ti@a? of growing mﬁz@: alona, %ﬁ& 1%%3 ‘wapeble of
utilizing atmogpheric nitrogen may play e supplementeary role

' opped with maize in ulfilling the mitrogen needs

of the crop, The major works conducted in Indls snd abrosd
on Gaize im@r@m@mél mm mwyaa and other mgms ara

| ] xavi@mm hore, : T
2.1s Interaction of maize and leguns sssociatien

hological

Two plant species with contrasting mor
and physiclogical charegters will together he able to enploit
theilr total esvironmont more @ﬁﬁmﬁﬁww than thﬁix sole



éultures and will ther@by give 1nereased yielé and nau |
returns. It is therafaxe a general consiéaration to g@ for
intercropping. The haxmful or heneflclal_effegtfoi a paftx~
- eular cropping system is the net result of ﬂiﬁfe;entftyyes
of interacﬁions betwaen ﬁhe'ﬁomganent‘ereps, @i;@ cdm@étiu
\'tiénﬁ complemantaxyleffeét. supplementary éﬁfeat, annidation,

allelopathy ete.

S o s
studies conducted by Bala gt al. (1968) in Rumenia

showed thaﬁ‘polebeans'€ﬁiqga gésgggpeéalis7 gave- better

fodder yield than cowpeas (Vigna un uiculata)'when grown as
intercrops in maize. In another eﬁperimsntg Per@ati\ilgééj
»observed:that maize‘$'céwgaa mixture gave,highex yield than
maize 4 soybean mixture under identical conditions of soil

and climate,

Haizel 61974} noticed that when malze was iﬁtercrapped |
with cowpea, the ﬁcrmes“was‘ﬁhuﬁé to be marezeaﬁéatitive~
than the lattetr upto the time of ta&seﬂing‘ Theraafﬁer
cewpea was mora-eompetntivu than maize. Crude protein con=
tent in cowpea grown wath maize was hicher than that grown

with sorghum {Anon., 1974); ' y

e

When maize and'soybean weré grown tcge&her, Beets
- {1977) observed that the individual yields of both the crops

of the association were reduced but their combined yield was

higher than that of the highest ylelding crop. Singh end



Relwani (1978) ?epaxted that the competitive effect wag -
observed to ke the hichast when the seeds of maize and

legumes were mixed together and sown in the same row,

The eompanien arepping-cf-maizé with cowpea préduceé
o;gnificantly hagher total dry mattar yiaid campared to
‘growing of ‘maize alome or. in assoclat“on with cluster heaﬂs
(ChaUhan and Dungarwal, 1980). Arlas and Munmz €1983}
xeperted a hzgher seed yield from maize # legume mixture
eventhough the pure crop vields exceedad that of the inﬁ;w*

vidual components of the mixiur&éf

Chang and shinies (1985a) reperted fhat in a maize +
ccwpea mix%ure; the éry matter praductiv&ty was gruater'mn
<m1xture than in sa?ecultuwesa; ofori and Stern (1986) reported
that yields of maize and cewpea were’ signifxcantly reéuced

by 1ntercrquing.

Morgaé@ (1986} reperteé that the yi@lds of the interw
'"cropped cawpea and maaze were 30~53 par cent and 30 per cent

_ lewer than the respemt&ve selecraps. ’

Majéfiéy of the works carried 'out in this iine show
that thevintéraéﬁiaﬁs'iﬁ'généralfare'ﬁaveurablerfor both crops

of the system.
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2+i.1. DEfct of maize on legune

o palal ﬁzﬁm noted that dn & legums and

mm:mezg ey ,z;iarsaﬁ?t B;f&s e
N hmdegamm The malm of the axpord

.e:mgaetimm abiz,iw and g-;;

&nd meize in inkerczopping “ t
\ titive h@an vmm:&m yéelczaﬁ Itareropp
with maize, but these varieties wore not necassarily the
: Mgmw y&el&ﬁg in s@i@ / :

5 was ua&aliy d@mﬁm mx& ;:?

B Eﬁx&‘mk m ,;y&am; and dry mﬁfm m sedon
Sy f".';iﬁudﬁm gt ke (2974) éabt:_. dneid i"&@ﬂm@&@é ?«%ﬁm

sgunes which were grown s intercrops in maizes but the

. hﬁ@ﬁ ?i&lft of mulge oomm rzaa@aﬁ for the m@ueﬁim in y&amﬁs '
- of tmw Z.ﬁ&%wﬁ%&, ""zmaa iﬁ.ﬂ‘?ﬁ} found &8
| be used to alier the m@tﬁ,ﬁiﬁ baﬁ.

- wimz t*mg ww m&m t@gﬁ,ﬂ! Wy

e

2t maice crop could

o in favour of legunes

| Atgording to Beets ms«?e} the aimxati@rs migm: gat 8o

woree that %:h@ eereal ez:mm be m@n?i%mﬁ to be thez Aomis apt
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spécies and the legume the auhardinata.ar'sﬁppresSed species,
But Remison (1980) found that the yield of Cowpea was ne
less when groWn.inxmﬁ%wme with maize than Whaﬁ;grcwn'alone

and when grown in a.5G$5Qumi8£ﬁré;

Tariah and wahua (1985) ragarted that yields of aewyaa
were drastically reﬂuaad by about 52 pér cent in mixtures
w&ﬁh maize. On the @ther hané. Chang and shibles (1985a)
observed Lhat the greatesgt seed yvields result@d vhen cowpea
ghewed strong competition with llttle yield redugﬁa@m\par
plant. “

-

ofori and Stern (1986) reported that yields of cowpea
wera signiﬁieaﬁtly reduced by iﬂtercropplngﬁ Compared t@
solecreps, interer@pplng. Dﬁ an avarage, r@duceé cewpea
seed yielés by‘ahaut 45 per cent. M@rgade {1986) naticed
ﬁhat xntereropyed eowpea, yield was 30 per cemt\lawar ‘than -
that of ﬁhe smlecropped cewpeao

From ﬁhﬁ'faregcing review it is seen'%hat‘intereroppiﬁg
generally reéuces the yield of 1egumeg in the legume + maize

intercropplng syat&m.

2:1.2, Effect oﬁ legume on maize
a. Effect on growth and'grawﬁh éhatacﬁeré »

Gul jaev and Ronsal (1962) reported that growth of
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mg¢ze wag, stimulated by . secr@ﬁiens fram the xﬁats af cewpeas
and soybeans. . Meenskshi et al.. 1975) observed n@ adVEr@a
eﬁfeét«qn,ﬁh%,gréwtb-bfymgize.crqg.whﬁm.A@awas in;e:croppaﬁ'

Withvﬁﬂﬁpe@,

Gangwar and Kalra (1978) ﬁaund that grewiag @f w;;;;
and urd with maize helped in greater rami“ieatxan mf raatm
sygtem in. maize which might be due to @arly noduiatimn in
‘uﬁﬂg and uxd and release Qf ﬂltragan f@r ﬁha d@velmpmant of
malze r@@tﬁl mepaa and velvet hean.tra;led avar mﬁiae fﬂf |

support and suppresseﬂ its growth by r@duc;ng photasynthetme
activity.

singh and Guleria (1979) found that intercropping
soybeen in maize did not affect adversely the growth and
dév@l@§mgnﬁ‘@§,m§ize<measnzeﬁ_invtezms~é§ p%anﬁ‘haigh;;

yfﬁneﬁiénaLViaawe$'par‘piant and leaf area i@é@XQ

Uﬁdin and Irabag@n (1986) reported that the h@ight

-.aﬁ corn plants intercroppmd wit& seyhean was significantly
h&gher than that of corn. with eawy@aa C@rn plants in erm
vcrepped with gﬁ_g,bean,or penut were comparable in height

. with ccrn‘anzerezeppad<with either soybean or Goupea. Davis
3hd Gareis (1987) found that in & corn + bean mixture the
increase in plant ésnsiﬁyleﬁ'beanéewas found- to reduce lodging
in maize due.to an anchoring effect éf the climbing beans;.

£
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b. Bffect on-fyiem ‘and dry ,'rza‘ati::,tﬂeir preduatian , - R

J Ahlawat c—zt al. (1964.) repfsz*ted thczﬁ cm-@ea as a e@mv
panion crop sigm.fmantly irzez:eased the yielc‘i @f grassas—:t a
like _‘;@W:Er. ‘ba jra and sudangrass and the effect on jowsr |
- was the most _mar}ced,.~ A sligh"c. increase in yﬁ;@lﬁ of mai-ze
was ramrted in a maize % cawpea mxt’ure (Gaui.am gt al. .
1964). Buty thiﬂs c»ppaxe;m:ly higheér yield with iengmm@mus‘ '
intercrops was not st;a_ﬁistiéaily‘ different érqm""thaﬁ without

any inﬁerc:mm

L The effaei:s e*‘F inte:ccm_pping maize mth cowpma ane’l
, .___,_g bean at varying ﬁiﬁr@g@n levels werxe studied by Agbaala
and Fayemi’ QE,Q?Q} and they found that maiz_a_'yiﬁ?ld was m;»t
decreased by iﬁt@ré?@pﬁ;iﬁg, - Shamma and Singh (1979) reported
that alternating one row of maize with one row of cowpea
aeem‘a‘s@a!the “i&éatal dry matter yield in comparison with
9lanting maize al@ne, | The yi@ld of sorghm was nm afﬁez:teé
by int@rcmps and amcmg the intercrops cowpea gave the maximmn
y:.elé (M@rachan et ales 19'?7).

-Chand (1@7‘?3 reported that im:er copping of seyb@an
:m maize had ne adverse affect on maize’ grain yields and |
gave adﬁi &ional ‘seed y:.a.elés. ‘the highest bemg in seyb\‘an.
‘Ahimed and G‘unasena {1&79) reported that ag a general rule,
maize yields ware sligh%:ly depreased }ay mtercropp::.ng, partie

cularly at low nityvogen levels. However, intercrops offered,
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virtualiy no campatition with the maix, cr@p, but legum&s
augmented maize praducticn (Gangwar, 198@3.

Remiaon (1986) reporteﬂ that puxe @rap ef maize gawe
greatez yiald than mixtures, vhen it was interczeypad wiﬁh
cawpaa at various frequ@ncaas;- Davis and Garcie (1983)
‘reported:a 15«30 per cant, xeéuctzan in madze yze&d when it
1waw_interﬁgﬁﬁﬁad wiﬁh~b@anss"But-Sindh.&n6181mgh.§1@34}
xeported that intercréopping @f maiza;wlth 8oyb@an and blaakn \
- gram under Parai (humid) conditlans of Uttar Prad@gh ;ncreas&é

grain yie;@ of maize by 1722 péer cent, .-

;'an‘a-study'QnAintéfmrepning-@f.maize with biaékgram,
. g¥eengram,  cowpea; ana groundnity Miftal. eh al. (1985) rap@rted
thaﬁ ‘mean maximum . yielﬁ of maize was obtained- when grewn as
.pure crop at- 60 - om spacing. | ALY anﬁ@gcgepg,reduqeanmaize
::yie.l'el;.; ~The total production in terms of madze egﬁivalenﬁ‘
- was the highest ﬁwi:ﬁh .,gzomﬁm‘& and wag ithg ie;a;zst xgifa‘:;h_ccgn»a’ma. <

b

i ?ariah and Wahua (1985) reported eight par c@nﬁ reducu

tion in maize yield whan iﬁ was intercropped wzth cowpea,

An analysis Of compotition betwsen maize and. cewpaa was |

earried ‘out by Chang and shibles 51981 &} and t;ay‘ebserweé

‘that the maize’ vield was n@t.d@pressgﬁ in the. pr@sena@ of
GupSa. whlle conductlng an, ex@ariment on yroduct_on efﬁi»

ciency of mamze P legumc intercrop as 1nfluen¢ed by e 3

- combinations and @lantlng;axpangementQWTEd@iahanduzrabag@n,
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(1986) found thai.a the ear diameter of maize intercropped
with m mung bean was wi@er than those vith couwpaa mr soybean,‘

- vhere ear léngth and the number of kernels per eax_we;e-the
same.in,all;treaﬁments@ The'&ﬁﬂ@lsged‘waighﬁ:wés;notgaffaﬁted
by the 'ifetgwﬁe intercrop, But maize intexeroppad, with either
‘mung bean or peanut had hi@h@#'yield~ﬁhan.thcsé with coupea.

‘Tha,abave'ﬁéviéW‘Showsiﬁhaﬁ generally thére is a
favourable influence of legume on maize when gréwn‘in asaaa',
ciatlon though in some cases unfavourable effects are also

neticeéi. l . _ - o » ,

2.2+ Effect of plant arrangement and density on maize +
legune mixture '

-

Wiliey‘an&;oéiru (1972) used a replacement seriés
with beans and maize, and showed that at low density the
replatement of maize By beans éavE‘ﬁQ advantageé;”but é{
higher t@tal densiﬁy'yield advantage of 38 pér ¢ent was

obtained,

Many studies have bsen aon&a@%ea¢énjthe‘éffe¢ts of
camponént and total p&puiatiﬁﬁs\in cersal + legumefinﬁeb-
Grops, on mixture productivity and yzeld eempenents (esiru
and willey, 19723 willey and osiru, 1972; Kassam, 19763
Wahua and Millex@'lgvsi. Most of these studies have indi-

cated that yields of the cereals ¢an be maintained over a
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,wide:range of spatialgarrangeménts»andvthat apprmciabie

: ¢ncreases An yzelds of the associated 1egum°s can be achieved.
In these 5tudies hsweverg woxkerﬁ have paid mere attentien
ta,the‘cexeal populations than to,the,cxopping dQ351t138_:ﬂ,

of the associated legumss. .

 frewman and Vénksteswarlu (1877) 'shoved that a high
Sbrghgm’papuiatida aéuid.help to ensure a_high sorghum yield,
and that ﬁhis-coui&_&héh allow an\inc;easetin<the SOWI Prow
. portion and’yieid‘af'pigeanp&a.. Francis (1978) reported
- that maize regponded to lncreased plant densitiés upto
8 ® 104 plants/ha in CIAT expariments‘ There was ne reduc-
ti@n in maize yzeld caused by ESSQOiat@d.plaﬂﬁLﬂg at the
same -density, when the bean éensxtaeSVEr;@&.{Fgancls et al.,
.197é3i B .

Scwing erops in the normally recammended unlfern
row ﬁistance would afford lzttle or no oppcrtaniév for
'accammodating a cempanicn crap. On the cher-haﬁd. medim
ficaﬁlen of a planting pattern of ﬁhe base crop wauld.make
lﬂt@rCfQQQing more feasible. and often more ramunerative.
Keepang the plant population per unit area of the base‘crOQ
constant, ho dewviation in 1ﬁs yield could be neteé by altarn
~ ing the orientatlen of rows {(De gt al., 19?8)..3?h;s¢plant;ng
‘geomstry.mxght«pxov1aa a&@itisnai»Space—ﬁcr‘the‘i&tererep

component, It would thus augment the ut tilization of ava¢lab1e



space, time, nutritional factors and light ﬁ@'ﬁﬁsst the
_ praduatlan per unit area o£ natural and applaed 1nputs

{singh, 1979).,

willey (1979) reported that relative yields of crops
in most mixtures d@penﬁéﬁhon-ﬁhe ¢rop Spécies or cultivars,
on stand,gcommtrv aﬂd mask signmflcanuly on tha rnlatzve
smze of Lhe campmnent populationsi Th“s wag lﬂ agreement
with the earlier f;ndings (Pranc;s e* al.. 1976 &na Trenbath,
'1976). Wllley (1979) also xound that greater mthure POPU=
o atkons ware n@eéed to max;mlse pr@éncu1v1tj when the interu
Icrops dszerad greatly in the;r grewth patnurns and time of

maturity.

In repl acement. eﬂpeﬁimeﬁts;'Wheneﬁar an'LuR»Summatiéﬁ
- of the relative yielés of th@ Qamp@nent crmps - greater than
one was thﬁ&ﬂmd, the 1ntermrops did not compete for the same
:resources, and it was sugg@st@& ﬁhat optimum wﬁpuiatiun denes
sity eould bv gveater in m&xtures than, ln alther soie Crop

{ Spltterﬁp 19&0) »

In a detailéd study on the growth and resource use

of a 231 row arrangement of sorghum and pigeonpea; watarajan

v"and W111ey (1980} suggestsd that pigecnpea yaelés were limited

. by poor light interception after sorghum harveSt. An increasecd
pigeonpea population produced some improvement -in light

int@rceptiﬁntanasyield,‘but it was coﬂsiﬁexad.ﬁhat further



réegponse was restricted by the relatively wide distance

ketween pigeonpea rows in the 2:1 pattern.,

Venkateswarlu et sl (1961) sumarised a number of
experiments from the All India Gm@ox&i&aﬁeé~R$séaxcth:ojee%
for Dryland Agriculture and fecommendsd a row arrangement
éf Z sorghum 3 1 piggaﬂpeg with both crdps at their approxie.

mate soleargp'&ptimnmg@qpulationsy

~ Tarhalkar and Rad (1981) showed that sorghum yields
could also be maznﬁained in éifﬁerant paired row arranges:
ments that dllowed pigeonpes to be sown between pairs of
sorghum rowss The geed Srielé of pigeanyéa in a sorghume
Eigégnpeé’intereraﬂping system pésponded to plant populations
gbove the solecrop ép&imi;m of 40000 plants/ha, but the res=
ponse for ﬁh? éémhiﬂaa vield of b@ﬁhVe?aps-Wa$-1éés~§edau$a:

of decreasing sorghum yields

| Tarish and Wahua (1985) conducted an experimen& to
study the effects of component y@p&iatiens on ymelis and
land equ;va;ent ;aﬁigs of intereropped maize and dowpea.
‘They~ébse$ved'ﬁhat mmiéa-yielés,iﬁ pure and mixed stands
increased &s the.m@ise“pépuiaﬁian.ihgseaseﬁ and céwpea
ﬁieiﬁS‘incrgasaa quraximatély_iﬁ\a lihﬁ@r=man§@x as the
campéa,pgpuiaﬁicn'iﬁéreasad in pﬁiseqr'mixaé.stanasiVbut the
rate of increase was much less in the mixture. The suggested
optimum component populations were 20000 pkanté ha ! for

fmaize and 33000 plants hé*l for CQWpea,
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Chang and shibles (1985b) reparteé~€hat there. was
ne advantage in using a full cewpea populatian denszty,_
when it was intercxogped with maaze. ag the maize populam
tion density generally zmpasad a lmmlt en.eewpea seeﬁ prow‘
auativity. They alsa noted ﬁhat ‘the yield @f maize generally
was a ﬁuncﬁian of maize populatien éﬁnsity. ' 1

Qﬁori and stétﬂ.figs?a) reported Ehaﬁ,im'a;maizeﬁ
couwpea mixture increasing the ﬂansity of cither crep resulteév
in increaaes in total yield ‘

Qgem thg,abévéawarks i% ig clear that the yield of
either crops in the mixture is s ﬁuneﬁibnlofgiﬁé~d&ﬂsiﬁyyv
The plant arrahgements. also has seme,pmeéis@'affeets,on~ﬁh@

total cropping system.

243, Effe@&-cﬁfﬁéﬁﬁilizer-én maize + legume associations

Ealanced applieatiow af fertilizer eiaments iz esséne

tial for gettxng higher yielés.
2+3.1« Nitrogen
- a. Bffect on growth and growth chaxa;rﬁiess:gs
_ Gzll et al. 61972) $howeﬁ thaﬁ aorghum graun on red
xgravelly scll reaponded tm ﬁitragen applicatian u@t@ 75 kg/ha
When 4 was grown mixed wiﬁh cowpaa. Rﬁ increase 1n grewﬁh

and grawth charactara of plants in a maize + legume. 1nﬁerm

cropping system was @bae§v¢& by lhand:£&977)»
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Applied nitrogen could reduce compatition between
intercrops and maize (Dalal, 1977). Bubpromma and Mobbayad
(1978) found that in a mixed crop of sorghum and soybean
increase in level of N fertilization resulted in increased
leaf area index of goxrghum, but decreased the leaf area

index of soybean.

Chatterjee gt al. (1978) recommended the use of low
level of nitrogenous fertilizer in mixed cropping to favour
the growﬁh of 1egume&, The root growth of maize was highly
assoclated with nitrogen application and this wasg essential
in order to counteract the ¢empat1tive,effect of 1egumes on

root growth of ma;ze {Gangwar and Kalra, 1978},
b, Effect on yleld and dry matter production

Olsen (1974) obtained lowsr yield of fodder lequmes
wvhen N level was increased and he attributed this to increased

competition and yield of grasses.

¥hether intercropped or not, maize showed a positive
response to N application and the yield of intercropped legume
always showed a negative response (Ahmad and Gunasena, 1§73}.
Singh and Chand (1980) observed a significant and consistent
increase in'stevér yielﬂs of maize with increase in nitrogen

level upto 120‘kg/hag
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searle et al, (1981) repaxteﬁ fhaa fertilizer nitregen

}had ao effaet .on maize graln yialé, but zt ineraasad malza
;tetal ﬁry matter yield, There was ne sienif&cant interul
-actian b@tween cropping paﬁtern and fertllizer n;tregen‘.
Mﬁreaver nitrcgan appli@d to interﬁrogped 1egnm°s appvare&
inhibitery to nitragen fixatien, b@th éixemtly fram increased
‘ sail nitragea and 1ndxraetly‘by stimulaﬁman of ma;ze growﬁh |

ahd Shading oﬁ interarappe& legumas.

. Oford. and Stern {198?@) reparteé ﬁhat.maize was mmr@
efficlent than GOWpea in the utilxzaélmn,eﬁ ﬁ te produce
grain. With each 1ncrement of N, utilisatzon eﬁflezency

'aeelin@a in maize but,wasAalmasL.qenstant in cowpesd. .-
e, 'Effeéﬁ m nutrient content and uptake

o Bnéex éiﬁﬁerent intererqpping systems, N cea»ent and
"ﬂptake lncreased significantly by‘the appllcaﬁisn of N excapt’
raﬁ early stages of growth {Chand, 1977). Aggarwal et al,
{1978) r@paxted that the total N uptake wag signifzeantiy

'1related to the’ -waﬁ* graun& biemass pzeﬁuetzan-

 singh and Chana (1979) abserved that the rate of N
uptake in‘maize plant was mﬁnimum qpto 3@ days and.maximum
'“betwaen 38 and ﬁa éays aﬁt@r sewzng. The~intercxm®ping
txaaﬁmen&s,éiﬁ not have any signifxaﬁnt influence on ghej

nitrogen uptake by maize orop at varioud stages of its
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iharease in leaf area index of cowpea was reported by
Balakumaran (1981) and Merey George (1981) while Geethakumard

(1981) recorded increase in plant heicht with P @ﬁiﬁiigatiéﬂp
b, Effect on yield and dry maﬁta#\praéuatiéa

Ram gt al. (1970) reported that for the higheSt yield
Of for eom@ea; apralxcat:.on mf 80 kg 9265/11@. was neaessary‘
A signlf:z.c:am: increase .m the dry matt&r yx.elc?z of ma:.z@ by

P a,ppla,cai,icn was xepam,ec’c by Bhandari and Vimam 6972);

.
Average ’dry matter yie’"-é/of c:bwpea was -iﬁareaaeé ‘
from 772 to 964 kg/ha by an- increage :.n applied P from
0=20 kg/ha (barodag. 1973).

In sarghwa var i‘vl‘f? c:hazsi,, the maximuin yz.eld of green
foddér was 1.98 qﬂ-:g of N anci 4,33 a/kg of P applied at the .
. most profitable leve&;s of B5.91 kg N/ha and 24, @9 kg P/ha
respectively i{?'Datt;l and Prakash; :;_9‘?42;.', Tripathi {1979)
mparﬁea that sorghum did not respond to P fertilizaiion

while clusterbean and cowpea responded to P *a‘pplicaﬁiam :

Tripathi gt al. (1984) reported that apnlk;catian’ of
60 kg P,0 /ha to cowpeas grown in rows of 25 am‘i ‘?5 ‘om apart
for fodder and seed producticn respectzvely gave the highast
yields.

c. Effect on ﬁutxie‘srﬁ; céni:enﬁ and uptake

- Maloth and Prasad (1976) reported that application



of s&?ﬁzﬁhasphéﬁe at SG‘Eg:FZ“S/ha almost é@nbléaiﬁﬁérﬂpﬁéke~
of P by cowpeas ﬁnttal {1980) found that P uptake €6.3 to
18.9 kg P/ha) was less than applied P (2@ kg/ha) in a m&m-t‘

ture of brome gxass and alfalfa.

In a mﬁlze L 3 legume mixtura upta 40 EAS. tha iegumes.
.the ﬁertil»zer lavela and themr nteractaon ha& szgnifzﬁant

‘.e££e¢ts en phesph@rus uptaka by mazza {Mercy Gearge. 19&1)

From an experiment to stu@yvﬁhe'?éxﬁbxméhégfﬁﬁzmagge
and baans.in éeparatafor»asséciateéférqppiﬁgVSyééém1ﬁﬁﬁe§
}the influence ef‘pnesphate fartll*zatzon. éagﬁéﬁéféﬁ& :
‘serpa (1986) found that appnlcation‘gf qﬂﬂ'Kg ?é@sfﬁé‘gawa
the samé values of tiﬁSB@ Pﬁcanﬁéﬁt& for bbﬁﬁ~s§¢éiéé7iﬁ“’
both crepplng systems indicatzng than a sangle applxcatmmn
would suffice for both erops. . ‘

24343 ";“‘PQ&.E?-SS:iimi
3. Befect on growth and growth characters.

In a three year field. trzal with soybean. Groneman
{1974) observea*ﬁhat R fertilizers had litﬁl@ effeet on- _
grawﬁha‘ The vagetative gr@wﬁh of switeh gras& ﬁavoureﬁ by
N fertlllzaﬁion but rot by X CSmLEh, 1?79). Anﬂamma Gaoxge
(1380) obtalned incr@ase gy haight and nﬂmhex of leavas ef
: _biackg;amwwmﬁh«&ha_aypli@at&cn»qﬁ patass;umvﬁeztilxzeﬁ_ﬁptg
30 kg/ha. o e
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b, Effect on yield and éry‘matﬁer‘produchiqn

The yield of Eoddar maize was 1ncreaaed wmth inereas~'
ing 1evels of exchangeable K in the geoil (Mengel and |

Braunschw@ig, 1972),

~

Jahn flgvgiwrep@rteﬁ»ﬁhat iﬁ a graSS legume miﬁturél
the grass wa& favcured by condition of high P and lOW’K
while low P and h“gh K gave the legume a ecmpetltive advane
tag@@F AppliCaklﬂn of potas&ium fertilizer praﬂu@ed betta;
effect than it did fonmeriyV@ua to ihcraased'use of niﬁregen

and phosphorus in faddervéréps {Chang and Liéng@<i981%b

Patel gt al. (1985) raporteﬁ that maize hybrid |
Gangasafeﬁ.gave the highest yieldg (5.13 t/ha) with 120 ko
Kzﬂ.and.irrmgati@n at 25 per éent dapletion of aVaalab@a-
soil moisture. |

" o Efﬁect on nutrient content dnd uptake
R,, 3"‘5* f

o

Gt T o b v LS G e
Mudd (1976) found that when gragses received K fertis

lizatxom they'shcwed a-low Ca and P content in the early
stages. The use of large quantities of K fertilizer- reéueed
the Ca and Mg contents of the hay crap, whereas increa51ng
the amount of N fertilizer ‘cauged them to rises A hidh
level of K s;gnif;cantly razsed the X 3 (@a + Mg) ratle
from 2.9 « 3.6 (Jokinen,; 1979).
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Inta maiza - 1égume~fmimm‘ it'was géen that the
legumea. the ferﬁilizex' levels and th@ir inmractmn had
_significant effec:t cm the uptake mﬁ R’ hy maiz@ at 20 and
.40 EAS gmercy Geoﬁg”. 1981 ).

singh ancﬁ thah (1%4} reported that. upﬁake z::f p@taa-
gsiun was m;mimum fmr light mxﬁurae‘i mila havmg f:ompam»
‘tivaly lower amount :af ava;&able p@tassim. Leval @f applied
.potaﬁsium yielded mgniﬁcemuy h:}.gher t‘han aantrel :in cfasa
of maize and tot&l p@tasss,mn uptake by maize waes alsa signi—-
iicantly increaﬁed ovesr eantrol. P@tassiwu uptake by cm%a

pmgreasively incmasad with appl:.ed p@tassam.

2.3 x- . Comba,neéi eﬁﬁeat @f ni%.rogen, ph@szahmru% and potassitm
’ Qn grawt‘h. yield, qualmy and uptakea aﬁ nutriezztg
In field t;rials 'cm:h fodder maize,; Glogov (1969}

found that the e@mems of N, P and K décreased from the

“early si:agess af grcawth i:c:s i:h@ millk. stage. th@ éecraase in

P being the gmallest.. The content and.npﬁakmfaﬁ,tn@sathree

' anﬁr;’@aats 'mm- moxe at hidher ,z’a:‘*‘éeﬁé; of. feri‘:siliz.a;;:sw. |

Fadﬁer yield mf maiza xms significantly s.ﬁcreaseé )

by applicaﬁien csf N; P and Kg. more so z-ahen M and D wera

applied &n three splitaa QKuzneﬁsw, 19‘7!% Applica&:ian of

VNPK fertalizars incmaaed f@ﬁi@r yi@l«ﬂ and @ruﬁe pr@telﬂ

;content both - :m maize ahd mybeaﬂ (Giremm and L.werxskﬁ.i, /

{ygf"? LY
i :

PR ."t\ W SRS I
19?3"') FO P !““VQ‘(/ P ¢ ’,A’:’/a/wm S T ad B SR R



B.,shmmﬁth et al. 619‘?43 ﬁ@mﬁ that NPK fertilizers

. L a.nd FYM :.ncreased tha craée prcat@z.n ya.ele’t of cewpea,

V:stanath (1975) showed tha*t 200 kg; N & - 80 kg By ,5 + 40 kg :
Kgo/ha mark@dly iﬁcmasaei th@ gmvmh of sheata ana rcoks.
dzy ma%:ter producm.on and uptake of isii‘. P, K, C:a and Mg in

fodciermai?@w L -

| Kalr,a anci makhar €19‘?9) ohsemd thai: in & smrghum ¥
"legmne mim:ure applicatmm of .LZO kg W'ha mcr«aa ed total '
~ forage pmductmn, crude protein and mineral ;mattar conternt,

Potash application @id not affect the green fodder yield,

| Aécumulation curves for N, Ps K and Cs were deter—

‘mined for intereropped m,’aizg. 'é;n@: c@meas ‘_gi;‘zfan different
fertilizer combinations j‘{fwazéna,- 1983). Both species coie
pei;aa for these four elememsi with coupeas. a}uﬁfeﬁfag relas

. :&ivaly moré than maizes The highest. fe&dexf.yiald of the
maii‘zé«alegme m}ttum was. obtained when a fertilizer dogse .
of 160380 80 kg N, P 2 5 and Kz@/ha was given arad this doge-

- wag on par with the 3,..4-,'29&_'7{;‘; kg, levels {Mercy George and
Mohamed Kunju, .3;;9:8‘?;{)@ : |

pas was found thai: the mamaa-{:m@ea mixtum gave the :
highest, cmde protein yield at 120z 5036. kg My 9265 and h
Kze/ha wh:x.le in the maiv®~wl%tbean mixtura the c::rude |
prctein yvield was mmmmn a’c 1»80:“ keg l‘ﬁ, 4 205 and Kzéﬁla
-(Mercy George and Mohamaé Kunju, 19@4). |



)
5™

N
op

Kawammio (1988) rapsrted that in a sevghum saybean 
ﬁirmi“tura. the aantent @f mutraents ng Pg Ks Ca anﬁ‘Mg) of,
scrghum tand@d to ba hzgher thaﬂ thase in puxe smrghum.
Thezefore yield nf theae nutr ents were hagher An the m&xaé
cxopp ing than ﬁhesa iﬁ pura crappang aven 1f Lhe dry matter
yield of sarghum in the mzxeé croppzne uas ";1ttle less

_than that infpure serghum'creppinga

From an a@praisal @f the ﬁetails statad aneve, at
is saen that gsawﬁh, yneld, quallty and uptake of nutrients~
'ﬂn fodder cxaps and graln creps ‘are lmQrDde by a comblnmﬁ -

appliaatlan of the major nutrients.,
2.4, Maize + legumé dssceiation snd ‘soll fertility

. 'The legumes have bgari gi;s;ren a mmmem place in .
erop mixtures for their role in the build up of soil ferti-.
li&y@. Fo& (1960) aﬁaﬁéd that eowpsa could be grown in Comm
paratively poor s@ilg and could 1mpreve the soil structure

as. well as, nitrogen status.‘,

’Phsgph@rns applicaﬁ’éﬁjéé'cdﬁgeé‘iﬁéréaseﬂréhéArééi~
dual N and P in the goil {Garg et ales 197@). Nihal Singh
and Khatri (19?2) recorded appreciable increase in ﬁh@ ccnuv”l
tent Qi organic carbon, pqtal,nitrmgen_agd,avgilable Phosw
phgfus'in the soil wiﬁh the increaging levels Qf,Paa?p&icé@f

tion to legumes.



Interc opplﬁg aims at impr@ving the sozl fertality
Aand mznlmisiﬂg Lhe yier l@ss@s due to erem fallures. Thus
1egumes invariamly Inmd a place in the crmpplng systems
bmcause of their'enhaﬁced n;trogen aupply (wwtaelaar et al..‘
'1973). | | o |

Chan@ (197?) found . 1o, s&gnzficant difference in
total N in tha 3011 after th@ harvest @f a.ma“ze * legume
maxture amcng the treatmants xnvalvxng d&ffexant legumes
aﬁd N levels.‘ Incraasﬂ in. the total and available N conﬁemt
of the soil due t6 intarcrmppzng of sergnum wifh legumﬁ was

réportad by Morxachan gt al.u(1977}

Singh and Chand (1979} stated that ﬁhe N fixed By
'legumeb wag usad up for their own | requix@ment and hence
thexe was ne significant zmprcw&ment in the final soil N '
statgs. However, Singh {1980) cbgerved ghat inclusion of

legumes like-cawpeagngmar,.urdg mung etc, in a ceresal crop

improved the soil fertility thiough N fixation.

Bhatia et al. {1980) repbrﬁéd*ﬁﬁat'efficient soil
moisture conse*vatxan was thainea by inaluﬁimg legumhs g
a miviure, Improverent im the seil physica“ utatus, moxe
particularly in the so;l structuré was notzced due to zncluu

gion of legumes {Eiswas, 1982}..
2.6. Fertilizer eccnomy due o intercropping -

Datta and Prakash (1974) réported a mean return of
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'RS.3,19 and Rs.2.62 per rupee invested in N and P respece

tively in a maize + legume misture,

For hybxid:maiza vafieﬁyfmacgaﬁ; the economic optimuin -
was 182 Rg ﬂ/ha EKnmaraswaﬁy‘at aigg 1975) . They also ﬁodﬁd j
that ic was not eeanomieal to anply P dﬁﬁ K fertilizers to
tha maize crop when the inhex@nt availability ef these

nutra@nns in the soil was eithex 1QW'me§4um»ap h&qh-&taﬁusﬁ

: Moradhan et als (1977) cbserved that about 30 kg tha
, ceuld be reﬁueaé fx@m the ferﬁzlz er r@qu.x@memt af sorghum

by . drowing blackgram, gxeaagram or Cﬁwp@a as intercrap.

-In all the £ive ax@erammnts cmnducted by Ahmeé ang -
Gunasena {1979) regardless of crop cwainations used, the
1ntarcrop system nrevided.hagher returris than th salaarop

system at aarresPQndlng N levelss

singh and Guleria (1979) repmrted Lhat saybﬁan c@ulé
be sown as intercrop with maize hc mininise the economid -
'losses@ Part of the N fixed by tha‘3egum@fmi§ht‘have'heeﬂ

~~~~~

"Dungarwalg 1980). .

Gangwar {19280} reperted that by grewang maize + legum@
varmetles in,asscciatlen, the ro&uc%zvity could be incxeased
consiéerably'withmu& pr@p@ tionate dincrease in the use ef
nmtrageneus Eertilizars@ This might be due to the faetAﬁhaﬁ
N fixation would have been inhabzt@d by the applxcatiaﬁ of
' higb@r levels of N,
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3. MATERIALS, AND METIHODS

A field‘invéééiéétian &as?eairiea:cuﬁvduring tﬁét
| summer seasmn of 1987=B8B to assess the optlmum pepulation
of fadd@r cowpea that aoulﬂ ba raised as an intercrap iﬁ
summer rica fallows Uith grain maize amd te wurk out
sugtable ﬁertilizer i@se for araln maaze + feﬁdex cawpca
inﬁercreppiﬂg gy@tem. The mataraals Lseé and methmdﬁ»

' adcnted ara dntailed bﬂlaw.
© 3:il. tocation

4 Thé’expék¢,ent wés conducted ‘in the rice fallows of
‘the Instructional Faim étté?:ﬁeﬁ to the@j College of Agricul=-
ture, Véliayaniw' The Faﬁm ié 1@éated a£ 8°%18'N latitude
énd‘?é?ﬁ?fﬁ*longiﬁudé at aﬁ aiiitude,cf 29 miaba?e MSL.

312, soil

The soil of experimental arsa camaa under th@ texs
tural alass of sandy clay loam, The data on the mechanical

»:‘ and chemical analysls of the soil are g.ven balow.

":Table 1, 801? eharacteristics @f the exper;mental area
:A. Mechanibal ccmposition i%) B

Coarse gand = 46,0

Fine sand - 10.4

S4le o = 6.6

Cﬁlay‘ L e 33,0
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B, Chemieal cemp631tien (kg/ha)

Availabl@ nitrcgen - 0.0292 per cent iAlkallne perman~
‘ganate m@theﬁ)

Available pho&phernﬁ -~ 0»008 per ceﬁﬁ (Eray‘s methcd}

 Available potassium = 9,921 per’ ceat {Ammmnium acetate |
_____ L ) | | oo m@thoﬁ) :

PH A - 5.8 {122 aoil water xatlm uaing
o pH mster? ‘

3.1.3. Cropping history of the field

The experimentsl area was cultivated with a bulk
ciGPYQf»paday during th&k?teVi@Us-S&asonf The cray rec@ived
he neormal. naahage af practiceg reeammandatmans,

o 331‘,4; SeaSGﬂ '

The experiment was conducted during the summer season

of 1987='88. The crops were gown on 24e3-1988, Cowpea was

harvested on 11-5-'86 and maize, on 1946m"88.
3,145 weather;eahai&ians“during thé“cfapping ?eriad

The meteorological parameters xecardpé are . zainfalla
maximum and mirvimuim t@mp@rature, relative hamidity and
number of ralﬁj aays‘v‘mh@ average weekly values and their -
variatian from the av@xage of @ast 15 years (Nexmal valuﬁs
- of thes@ wesﬁ:her parametears) £rom sewing to harvest are
. -worked out and presented,in Appendix I gnd‘ilxuggrated.
~graphically in Eiguré 1. - | o
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Fig, 1. Weather conditions during the erop season 18th March to
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ture of 32.21”0 was ab ervad, while che mpan.minimum tempem
rature was.34.934§; ”he avermge reiativ@ humi&ity rec@rdad
was 77.81 per cent. A total amount of 59.39 mm of rainfall

wes received during the experimentsl period, distributed

over 17 rainy days. On aﬁavaxfaga ‘the season wag namal )
3,2, Materials .

aaé;lf‘Variéti§$

ﬁaize'

‘ The vax&ety use& was 6@.lp -1 high yialding ‘maize
‘hybrzd with a durat¢cn of 90 ﬂgyg.

Coupea

The vaxlmty used was Calﬁz.- It is a g@pular foddmr
“variet;. It give@ 3@~5® t/ha green fodﬂar y:eld wiﬁh

‘12~20 per Gent cruée nr@ﬁéin conﬁemt on éxy weight basis.
3.2.2. Seeama*zzeriaié |

“h@ seeda of maxze and covpea were obtained from

Snper Saeés;~c@imbaﬁ@re., The seeds were ﬁesteﬁ for v:abma

) Lity ana w@f@ found to give 99 to 100 per eent‘germanatien.

3.2.3. Ee;i:tiiizax_:',s '

I?‘fse!r.\:'m3_5.zcs:rs analvsinq o the f@llowing nutraent

. gontents ware used.»



1
'Sars | s4r2 | 54k 54F2 | Safs | 54F
sif | sk | sR o SeFi | Sefe | Sess
- S | 5 5753 S3F3 Szh |sah
5573 SsFz | ssm | ssi2 | seh S5F;
Sk S2f3 | S2Fp Sk S5IF3 | 53R
563 | ez | seR Sifs Se3 Sif
s3 | S | s | s | 2e sy
—  RII — — RIII —
. TREATMENTS.
MATOR
SR | s |Sin -51- Maize ak Gox20¢m spacing -

S2-Maize at Gox20cmspacing +1vow of Compea in betieen-
the maizerows -

53 Mazize at Gox20tm spacing+2 rows aFcowpea in-
betwieern the maize rows-

Sz | Ssfs | SsR

SR | sam | syes |84- Mazize at 4%80x20cm paired rowis.
Ss- Maize 2t 4gg,x20em Paired‘ TOWS+ 2 yows of cowpez
545‘ S4F2 | s4F : in the interpair speces. ,
‘ Se- Maize 2t Aogox20em paired rows + 3 vowus of covlpez .
Sefi | i [sam : C e ml:erpan' Spaces.
5% - Cowpea 2t 20xl0¢m spacing.
MINOR

Sefs Seh Sefa Fi- Total recommanded doses ognuknerfs for maize, CONPER.

or mzize + Cowpea depending on crop zrmngamenl‘ and

S3%s @k (SR | T area occupied byeach crop.
- - |2~ 5 per cen Y]
Fz - 5o per cent -

— RI . —

Fig. 2, Lay out - split: plot design
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82

ET

Super phﬁésphate~ 16 per cént E’g g -

Muriate of potash ;g‘; 80 per aerxt chb
3.3, Methods-

3.3 s sign and gaymut

“‘he expariment was Laid out /A s>a @giﬂ.t-pl@t design
with thrg&; replications, ‘;‘he lay out plen of the experis

-ment isg given in Fig. 2.

3.3:2s Treatments

a

The treatments cansistaé Qf 15@%:1,&@&5‘ of crop
arrangements and three fertiliger levels., The crop arranges
ments wex:e allotteé to the main plets anéi ‘the fertilizer

3.3*%?5, to the sub plots. - - ‘ o ‘ .

Main plot tz:eatmants

Crop arrangements (Fig. 3)

1. Maize at 60 x 20 cm spacing (s:_)
2. Maize at 60 x 20 am spa.cmg + 1 row of cowpea in betweeén
L"‘s.he rows (Sg) o o

3, Maize at 60 % 20 cm spacing + 2 rows of -coupea in Betusen ,
"the Fous 68 ) .

4. Maize at 4@/80 ¥ 20 em pas.:ea rows (8;)

5. Maize at 40/80 2(3 <m. paimd rows + 2 rows of cmma _
' in the interpair spages (Sg) - ‘
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6. Maize at 40/80 x 20 om paireci TOWsS 4- 3 rows of coupea
in the interpalr spaces (S

7. Cowpea at 20 ia.qm.spacing (s.)

Sub plot treatmente
Fertiiiﬁy levels

1. Full recommended doses of nutrients for maize, cowpea
or malze + cowpea; depending on ¢rop arrangement and the

area occupied by each <Crop f?i)

2. 75 per cent . ’ gyzj
3. 50 per eent " ) ‘g33}¥

The recommended dose mﬁ‘fééﬁilizersfas per’the_paékaqe
of practices reccmmanéaﬁians. ®AU (1986) for maize is
135165315 kg N 9205 anﬁ.K @/ha, while that for fodder
cawPaa is 25:60:30 kg N, 92@5 ané.K.G/ha. The nutrxents
were supplied to each plot based on the crop arrangement.

In the inﬁercxcppeaAylats@»aéﬁitiaﬁai nutrients were supplied
- based onAthe‘pepulaﬁienVQE’é@wpaaaf The nutrient reguire-

ments in the different treatments sre given in Table 2.

- Treatment @eﬁbiﬁati@ﬁs |

3- 81F3 6) 82F3 } 9. SSFB 12¢ 150

10. 13.

4 '3 5 3



| {' Table 2; Nutrient x@qﬁixameﬂt5\£hrthe difﬁerent tﬁ@atm@nts (kq[ha) 1

/

g@

Crap |
- arrangess
ments |

| Féytility xéveis L

PO

,;gig s

10

N

N

ZEQ¢§J"’

K0

Y’135;QQ
144,30
152.90
.é13§;@0
' 145.40
f&ﬁ@;ﬁs
25,00

6§§@Qil
87,20

. §£07.80

63.00 .
89480

101.00

' 60.00

15,00
26 01 Q

36.40

15.00
27.40
33.00:
30,00

101,25
108,20 .
Iaéﬁssy

101.25

19» : @Q
112,50
18,95

éaﬁ?élf“
65.40
- 80.85
- 48,75

6735

45.00 -

 67.50
72415
96,45
67.50
’?2a5§¢ w
75.00
12.00

izz.sa“'“
;&3.60
53,80
52,50
44,90

50.50

T+50

. 18.20

7.50

16450

15.00

25
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16. "'.sgg k 19. ,?Fl:-_
17, ‘SGFZ » 2&. s,? 2 -

Numbel of replicaﬁian - '3
E@tal number of plots Eé 6§

3.3.3. Plot size

The gross mainplet size was 14 4 x 4.! m~ané the
gross subplgﬁ size was 4¢8 x éq@\m~ The nst plmt giBe was
calculaéed; afier iéaving two rowé of m@izevalliarmﬁnd the
plot, fer all the arxangements axcept 87, tha puxa crap of
gowpeagﬁ In 87, the net plot\size was calculated aftar
leaving two rows of c@wpea all araund the>plat.‘ Se there
was variation iﬁ the nﬁt pleﬁ size with difﬁereﬁt crap

axrangemenia. Tha net plot size ig givan lﬁ Tabla 3.

Table 3. N'e-e;pmﬁ size for f:gif*f{ex%ént ‘treatments

‘Crop arrangements =~ . Net plot size sq. AmE_

"“‘maiﬁr 3@"

742 % 3.2 9.4 % 3.2
8.1 % 3.2 | 2.7 % 3.2/
Bed X 362 - - 248 % 3.2 ¢
7.2 % 3.2 2.4 ;3,27
8.7 % 3:2 2.9 ¥ 3.2,

| 9.0 x 3.2 3.0 % 3.2,
= = i2.0x% 3.6 = 4.0 X 3.6/ ,

G\m Lﬂm shm T 6y B .
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Numher @f plants of malze ané cowp@a per sﬁbplct zn diffeu

rent er@p arrangementa are given in Table 4.

’Table 4~ Numbar ef plants of maxze and cewyea in the
o subplaﬁs

Crop agrana~ | : Vﬂmb@x a; plants
QEMENLE = - - - - ; ————
SRR R R ﬂazze - ~ Couwpea -

- G-ros,s Net  eross Net
oplet .o plot - plek: .. plot

S o w h “ 280 . 460
sy '.‘ e o S ooBed 320
gé e.lﬂw?f3*4ﬂ5f""“ WIL U NIL
s e e s

3.3.4. Field eultuwre

‘?re?a?ation of the fiela‘ |

The experimental fialé was. éug twic@. stubh&ea
r@m@ved, ¢lods broken and laid out into ﬁhrea bl@cks. A

composite soil sample vas collected frem eamh oﬁ the three
blocks. The blocks were then subdivaded into 21 plots each

and the plots separatad-wmth»channels Qf Eﬁaem;wiéﬁh followed



by bunds of the same widths. The ineliviﬁual plats vere -
.thoroughly dug, and 1eve11e.ez, o :

Manurafanﬁ,ﬁérﬁilizér aggliéatiﬁn ;

chdnng at the xat@ of 15 t/ha was appli@d at the
timé of preparatxan of land as p@r the reecmmandaﬁiang in
the package of practlees, KAU (l986),4 The different dases
of nitrogen, ghﬂspharus and p@ assium w&r@ applied acccrd-

.ing to . tha treaﬁment sahednl@..

| 0ne~th1rd the quantity ef nitr@gen, half the qaantity
oFf patassium and the entire auantiﬁy of phespharus were
‘appl ied just before sowing as. basal. Onewthird of nitxegen
and half of potassium were a@?li@é at th@ knee ‘high stags -

of maize (30 DAS) anﬂ the r@mamning eneaﬁhixd.nitregen at S
V

Kﬁ

60 aAs, aftey the harvest of cowpea»v O

Seeds and sowing

‘Tﬁévseeaéfwé§é7éibbiea at Ehe‘raﬁé~éf 2 seeds/hole
at a depth of Lo, Cxap axrangemeﬂt was followed accerd~

'ring to the treatment sdheéule.‘

Gap £illing and,thiﬂniﬂgfwaﬁelébﬁa té.get oﬁe plant/
hole, on the 7th day after aewnng to gédure 2 uniform stand

of the crop.,t
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After cultivation.

; Th@'séil-waS-sﬁirré@>i$gﬁﬁly and the weeds were
remcved ét the &imaucf'ﬁhe'firsﬁ‘top‘dieéﬁiﬁg~ A light
earthing up was g“van to the maize after tha harvust of

cowpea at the time ci seaoad t@p dreasing,»-'
‘Elant‘protecﬁiCn

Prophylatic gprays of p}éﬁﬁ,?réteﬁﬁi¢n chemicals

were given to protect the crop from pests and diseases.
Harveat

COvaa was h&rvested on 11~5n1988 at ﬁhe SG per cnnt

oS
...‘n—"“"

~flowering stageg Maaze was harvested on 19-6m'sa When the

crop was mature and the grain& haﬂ ripaned with mnisture 9}

content of 20 per aent. | . . G

—_—

3.3.5. Obgervations recorded

@bserVatiems on gr@wfh characﬁexa. yield components

and yzeld were recsrdad.
j3»3.541ﬁ-ebaervatians,gn growth characters

Five plants each of maize and cowpsa were tageed at
;aﬁﬁgm,aa observational plents in each p@@t,‘_$hexcbservg¢;
tionS,onvﬁhe growth ¢haracters were taken at 20 daysiiniegval
for maize and at 15 days interval for cowpea from these

 plants.
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Height of plants -

The height from the base of the plant to the tip of

. . the growing point was mEa&u:aé,in genﬁimeﬁ§és~£®r the five

plants. ‘The mean height was then worked out and recorded

dmeme
| Numbsr of leaves per plant

| “’mota1~number Of leavés'in:eaéh mfithe»fiVG'plants

or maiZ@ and cowpea weke recorded at dlffereﬁt stages of ‘

“ gr@wﬁh. ané.maan number eﬁ leavas per plant wasg worked out.
The observations were recorded at 20 days interval for maigze

ané at 15 aays intexval fer amwp&a..l
' Days ﬁe'aiikiﬁg“" '

The period taken fmr 5ilkiﬁg @ﬁ ﬁ@ par cent Gf the
maize plants fram seedlng was @bserved and recorded.
" Léaﬁ/sﬁém raﬁib S
The samples plants collected were sa?aratea into
leaves and stem, oven dried at 80 & 5°C to ‘a constant weight,
welghed separately end the leaf stem raﬁiaﬁ were worked out
for cowpea and maize. - - |

| 3.3.5:2. Observations on yield empOnent.s

Tt

The @bservatlwns on yield cmmpanents of maize were

taken at the tima of harvest.



Number of @ab@‘pér plant

Number of cobs of sample plénts was counted and. the

meén WOEK@@'GUﬁt‘
Length of cob

The length of each cob from the sample plants was
" meagured and the meéan length worked out and expressed in

centimetre,
cirth of cob

Girth at the engs'and,miaﬁléfof the sample cobs wera

‘measured in centimetre and the average was calculated.
Dry weight of grailns per cob-

Crains were separated from the cobs collected from
sample plants, oven dried at 80 £ 5°C to a constent weight,

and the mean weight was recorded in gram,
Number of graing per cob

Number of grains per ¢ob from the sample plants was

counted and the mean ealculated.
1000 grain weight

lﬁ@ight of 1000 grains from each treatment was recorded

separately in gram.
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343+5,3, Observations on yield
chder‘yieldréf»cowpea»

At the time of harvest, the green matter yleld of

coupea was recorded in ko/plot and expressed in t/ha, . .
Grain yield ofuﬁaiéé

The grains wersa saparated fram the cobs harvested
frcm each net plot. They were then eleaned, sunwdrie& and-
ths waight was rec@rdpd.v The weicght was then adguqted to

15,5 per cent melsture amd~ewpressed in t/ha..
< -~ ..

Stover yieid :

The weight of sunndraed stgver fram tﬁg net plot was

ree@rded and axprcssed in t/hau
Harvest index

It was worked from the data on grain yield and stover
vield using the formula

_. Economie yield

HT Biological yield

3+3:6; Chemical analysig
3.3.6.1. Plant analysis

Samples calleeted fer chemical analysis were ovens

‘dtl@d at 80 % 5°C and ground in a Wiley Mllle
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Nitrogen content

The total nitrogen content of the plants at the
harvest stage was analysed employing the modified microkjeldahl
method (JFackson, 1967). ‘ "

Phosphorus c¢ontent

‘ “Thef pi‘-i@ép’h‘qrus content was f-d@términed colorimetrie
eally uslng Vanado-molybde phogphorie yeliow colour method
{(Fackson, 1967). The colour intensities were read in a
SPeetrOnievzﬁﬁﬁlavailable in the Central Instrumentation
Laboratory of the NARP {SR).

Potassium cohtent

- The petassium‘a@a&énES-gﬁ the samples were deters
mined by using the>Atbmic‘Abﬁaﬁpiiéﬁ‘Speaﬁraﬁhaﬁometer
(PE,BQBQ) available in ﬁh@*ﬁenéfal Instrumentation Laboratory
of the NARP (SR). | |

3.3, 6\9.2{; Uptak@ -gtudiﬁgf' )
The total uptake of nitrogen, phosphorus and potas

seium £or maize and cowpea were ¢alculated baged on the

contents of these nutrients and the dry matter produced at

the time of harvest,

3,3,6.3, Quality characters

The crude protein content of maize grain and cowpsa

1
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. fodder was calculated by mﬁlﬁiplying the perqeniage of
nitrogen by a factor 6,25 (Simpson gt al., 1965).

3+3.6.4, Soil analysisg

‘Soil. anal?sis faf‘ﬁhe:maehaniaal composition and
" chemical chanet@ristics was eaxfied eut using tha f@llowing

pracadures.

_‘M@ehanical campssitimn : IInternatlanal pip@tte methed

Available nitregen - =~ Alkaline permenganate method
‘ - {subbiah and Asija, 1956)

gvaiﬁab;e-phésphérus'»fAév Bfays&methadtﬁsadkson, 1967)

Available potassium = Awmmonium aeetat@ method
' {Jackson, 1967) :

PH = 122,5 s0il = water ratie using
pH figter.
_ 3.3.7. Biologleal efficiency indices

‘Lanﬂ*Eqﬁivalent-Raﬁie;ﬁﬁER}}:A;,

It was worked cut from the @ata Qn>the yield of. maiz@
and Cowpea hoth,in mixture and pure cuiture. It was wmrked
out for the mixture plmts using th@ farmula uuggested by
"'”Mead and w&llay (1980) S

1

n _xi where

C LER s = o

I Y

" Uxi & yleld under intercropping

yi.- = yield under pure cropping ‘ ( .
'n = number of crops in the trestments
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343,742, Land Equ:ivalem Coetficient (LEC)

It was worked out £rom fh@ data of the yields of -
maize and cwpea bc:th in mixtux:e anéi pure culture. zt was
workad ou%; fox' the mixture plota using %:he femula suggested

by Ademloye giz, 5};, {1983).

‘wEe = wix 1€ where,

LER of maize

§.

M

. 1@ = LER of cowpea
3.3.7.3. Avea % Timé Dquivalency Ratio (ATER) |

| It was worked out from thé data of the yields of

‘ maize and cowpea both in mixwx:e and pure culture and also

. considering the duration of bath c&:@ps in days« It was

workad Qu’t for the mixture plata tm:mg t:he fcmmxla suggemed
by Hi@bsch anc'l McCollum (198’?), :

(ATER = % "' (ﬁM/ ti) (vat e’y where,

tim = ,*gmwing pc—ex:-"iad of erop Ti' 4n pure crop

-

i ' total grcwing period of the mterchpping

- ‘s‘ﬂfstem
¥4 = yield of 'ir in‘intef;g;:fopping R
@'ﬂY_iM o= .y:i;ei'a of Vii in puﬁs'-@repging e

n o= total number of ¢rops in the i intercropping .
o system '
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3+3.8, Ecen@mic avélgatiaa

The f@llewing eccn@mic 1n§ica were used &0 evaluate
the system. These are, aalculated an the basis»of current :
przces of pmaﬁuce. labaur charge and.fertllizer costs o
(Palaﬁiappan' 1955)

3. 3:».:8 I Gross retugns

The monetary value of the economic produce such as -
grains, étaver ana»graen~fa@ée§veﬁhaiﬁed“fgem maize and
Q@Wp@a &nﬁex b@th 1nter-r@pping and pure aropnlmg were
calculated based on the laeai marh@t pricea Qf the @raduces

and exprossed in~Rs./he¢tax@ b38i8m 

3.3.8.2, Cost of eul;ivatiagx’

N

‘ It was calculataa by adding ﬁh@ expendlture anm&rred
on different ﬁtema such mﬁ 1abour, seeds, ﬁertilizers anﬂ

other chemicals and @%préﬁﬁed in Rs,/han
' 3.3.8.3, Net retwums

‘This was calculated by subtracting totsl (varisble)
cost of cultivation £rom the gress returns for different
3t3s8f4;”ﬁeﬁurn.§e£~§upéé”iﬁﬁésted»(Banefiﬁ/baat ratio)

This was calculated using the formula



Retuin per rupee invested = merai—Toa i iTEY CoTToF

cultivation

3+3.8.5+ Return per rupee invested on labour
This was calculated using the formula
Return pgr.fupee:inVeStad on 1aheur

= Grogs return - Cost oOf cultivation except
that incurred on labour

| eest of labeur
3,3,3!5;‘Retuxn per xﬁpee invaéteé:cﬁ.fextilizars '
| This was calculateé.u51ﬂg tha formula
Return per rupee invested on fert%lizers

= Grass return - Cost of anltivation'GX@ept that
incurrad on - fertilzzers

cQst of fertxlizars
3.3.8.7. Income Equivalent Ratio (iER}

. This was calculated using the formula of LER substie
tu%ihéAthe monetayry values cffthe’yraéucé in the place of
thé'rQSPeetiva yvields.

3.348+8, Monetary advantage based on LER

. This was calculated usihg the formula suggested by

willey (1979)¢



..........

' Monetary éévéntacje Value of . conbined lx LERel
' interdrop yield
1303489, Pér day return L
Eeé'day reﬁu#ﬁhéﬁtﬁhasgrépping system during cropping
Hetk- returns.

This ‘was calculaﬁaa ua;ng th@ ggrmnlg Cropping period
dn days. .

3.3;9.*statistigal*amalysié
; Data relating to the dzfﬁer@nt uaram@ters waxe
analysad sﬁatisticzally by applying the technique of analysis
ef vax:z.an&e for s-ol:s.t }?lat D&aign and significance was tegted
by *F* test {Snedecor & Cochrang iﬁs‘?}; Analysis wag made
using the 'Keliron V@rsa IWS ca:muter“ éf *i:he: College of |

»Agr&ﬁulture, V61layani.



RESULTS
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4. RESULTS

An iﬂv@séigatian,was @arri@d-out during the’sumﬁer‘
seaaon of 1987«88, in the Coll@ge of Agriculture. Vellayani
with the abject of seiecting the best erop &rrangemﬂnt )
un&er diﬁferenﬁ fertility lﬂvels for a maize + fodder
eowpea.intercropping sysi@m, Ghserﬁatlens wére made on
growvth and yield characters and different biological and
écon@mid inﬁiéés‘wéra worked out ta'daﬁexminﬂAﬁhe-beéﬁ
.6§$té@‘ The data recorded were analysed statistically and

the resulis are given hei@w; The mean values are given in
| Tables § to 12 and the analyses of varzanc@ in App@ndices
II to v&zz. ' | c

4.1, Crowth chavagters = _
4.1.1, Height of plants

The mean height of plants recorded at various growth
stagés are pregented in Tables S and 6 and their raspecuiVé
»analyses of variance in Appendaees Iz and EII.
‘a) Maize

The différent crop arrangements and fer%ilizer levels

produceé 5igniﬁleant differences in the height ef maize

. plants at 20th day,  while th@l& imteragtiens showeﬁ ne

- marked 1nfluance @nAthis character, The cxop arrangement
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(cne rOW”Of cewpea in batween tha maiz& rows plantea

‘at n@rmal xow arrangement of 60 x 20 o¢m spaciﬁg) produced
ﬁﬁximum plant height and maﬁ on par wmﬁh all other erop
arrangemenﬁs except Sf_z (pur@ crap of maize at 40/80 % 20 cm
paired rous)y Sg (maize at,ae/ss.x,za cm 4 two rous of
cowpea in the interpair apaces) and S (paired rows of
maize + 3 rows of cowpaa in‘the intexpair spabes)*.“4’<
resulted in the shortewt plaﬁus. Thevcrap~a£rangement Sq
'J(twc KOWS'QK QOW@Ga<in\b®tW@eﬁ the maize rows, planted at
gnﬁrmal row arrangement) pzoﬁucaa maximum plant height at
40 DAS ané lﬁ was on par with all: atnax erop arrangemants.
At 6@ BA@ 82 pxoaucad,max;mum plant neight and it wes Qn par
with S& and was supexigr to all other treatments. The treats
iefits S35 Sge Sg @nd S wers also on par. At harvest also
2 ‘produced the maximum plent height and it was on par with
8, (@ﬂr@ crop of mamze at,n@mmal row arrangements} and supﬂ»

xior o tha remaining treatments.

among the fertnllz@r levels F £1QG pwr cent of
reaamm*n&ad doses of ﬁertmlizerg) praduceé mazedment nemght
an@ was maﬁkedlj auperier t@ 32 (75 per ‘¢ent of ﬁhe TeCom

’mm@nded é@s@s) which in turn was suparior to P The fertis

: 3
;lzzar l@v&ls shewad ﬁhe same trend in ail grcwth stages of

&he crcp.

con51é@r1ng the éifferent interactiens. eventhough

-ﬁhé$&§§e¢ts-yera neursignifiqantﬁﬁ_231‘ywaéuged”cemparatively



Table 5., - Helg

ht and number of leaves of malze at different sta

ges of growth

Number of 1éavész

Treatments Height
20 DAS 40 DAS 60 DAS Harvest 20 DAS 40 DAS 60 DAS -Barvest

Main factor (S)
4 73,11 175.53 208,02 248,80 7.38(2.71) 14,54(3,79) 18,89(4.35) 19.11(4.37)
S, 73.76  175.71 21038 248.96 7.46(2.72) 14,33(3.78) 19.31(4.39) 19.64(4.43)
S, 7119 176,49 204,22 241,98 7.07(2.66) 14,18(3.75) 18,60(4.33) 18.98(4.35)
Sy, 66.78  171.74 201,64 237.30 6.69(2.58) 13,87(3.72) 18.10(4,25) 18.20(4.26)
S5 70,31 A7h.46 204,13 201,22 6.76(2.59) 13.22(3.63) 17.53(4.19) 17.87(4.23)
S¢ 70,27 171,59  201.02  236.60 6.87(2.62) 12.8(3.58) 17.76(4.19) 18,04(4.25)
SE+ 0.973 1.306 1,540 1,206 0.0136 0.019 0.018 0.017

€D(0.05) 3,067 - NS 4.850 3.800 0.0430 0.060 0,057 0.054

Sub factor (F)
Fy 76.82 183,33 21473 258.52 7.30(2.70) 14,18(3.85) 19.36(4.40) 19,60(4.43)
Fy 70.88 174,15  204.17  240.62 6.99(2.64) 13.47(3.67) 18.28(4.27) 18.63(4.31)
Fy 65.37  165.28  195.71  228.29 6.78(2.6) 13.08(3.62) 17.53(4.19) 17.78(4.21)
SE+ 0.670 0.807 1.650 1.202 0.0090 0.021 0.016 0.015

€D(0.05) 1.946 2,355 4,820 3.507 0.0260 0.062 0.046 0.045
SxF
S4F, 77.73 181,00 214,60  262.27 7.86(2.80) 15.70(3.96) 19.73 (L. 4b) 20.00(4.47)
S.F, 73,07 178,67 210.60 253.00 7.,26(2,70) 1%,90(3.74) 18.59(4.31) 18,75(L.34)
S4F5 68.13 166.93 198.87 231,13 7.00(2.65) 13.66(3.70) 18.33(4.28) . 18.53(5-5Qj'§
Sy 81.07 186,80  227.60  273.80 7.60(2.76) 15.66(3.96) 20.27(4.5) 20.47(4.52)
S,F, 75.35  175.20 - 206,53  261.20 7.53(2.74) 13.86(3.72) 19.33(4.4) 19.60(4.43)
SFx 64.87 165,13 197.00  231.87 7.10(2.66) 13.47(3.67) 18.33(4.28) 18.86(4.34)
S5F4 78.27  189.93  209.60  254.80 7.60(2.76) 15.26(3.91) 20.33(4.51) 20.53(4.53)
S4F, 72.35  A76.40  205.87  241.13 7.00(2.65) 13.67(3.70) 18.20(4.27) 18,40(4.29)
S4F3 65.13  165.13  197.20  230.00 6.60(2.57) 13.20(3.63) 17.80(4.22) 18,00(4.24)
S,F4 71,33 179.61 210,27 249.23 7.12(2.67) 14,7%3(3.84) 19.00(4.36) 19.26(5.39)
SyFo 65.47 172,47 200.53  237.20 6.70(2,59) 13.66(3.70) 17,93(4.23) 18.13(4.26)
S$,Fx 63.53  163.47  193.53  225.47 6.20(2.49) 13,20(3.63) 17.26(4.11) 17.20(4.15)
SeF 4 76.67 185,33  217.53  260.67 6.70(2.58) 14,13(3.76) 18,13(4,26) 18.46(4.30)
SsFo 69.60 172,13 200,27 237.53 6.67(2.58) 12.87(3.59) 17.6(4.19) 18.00(4,24)
Sgfs 64,47 165,90 194,60  225.47 6.93(2.63) 12,67(3.56) 16.86(4.11) 17.13(4.14)
S¢Fq 75.67  177.33 208,80  250.33 6.93(2.63) 13.40(3.66) 18.65(4.32) 18.85(4.34)
S¢Fa 69.07 172.33 201,20  233.67 . 6.73(2.6b)\ 12.71(3.57) 17.98(4.24) 18,45(4.30)
scry 66,07 16510 193,67 229.%0 6.93(2.610) 12.27(3.59)  16.59(4.07) 16.79(4.10)
Ex 1,630 1,976 4,04 2.94 0.,0220 0,052 0.038 0.038

€D(0.05) NS NS NS 8.59 0.0640 NS NS NS

§ - Crop arrangements

Note:~- Figures given in parenthesis are transformed va
based on them

‘F - Fertility levels

1ues and the comparisons are made
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ﬁaller plants at all stages of growth except at 40 Das,
where SBFi resulteﬁ tal?er plants, shorter planﬁs vere

produ@@d.by sé 3. at;a;lAﬁﬁages Qf growth, .

b) Cowpes -
. ”h@ different crap arrangements and f@rtllizar levels -

"praauced,markeé di“fereneea in the height of cowpea at 15

:'lDAS and at the time oﬁ harvasﬁ. while at 36 EAS ﬁh@ effect

@f crap arrangemant an plant helght w@s nat signuficant.

Tha interaetxan of crnp arrangem@abs wiﬁh fertilizer ilevels

had ‘no naxkaé 1nflusnces on plant,height,

At all stagus mf cgop grcwﬁh, 57 (puxe'crop of cowpea
at. normal piantzng éunsity) pr@dumeé the highest plant helght.
At 15 DAS and a% harvest 87 was on parﬁwath 82 (orie row of
' cowpea in between mazz@.rews) while at 30 DAS all exép
arrangements: appeareé to be on. pare: At all growth stag@s
S (three rows of c-wpea in the interpair spaces of 50/30 ®

- 20 cm maize arrangemant} resulted the minimuam plant height.

| (10@ par cent cf the zeeammendad doses of nutrments)
' . pxméuced the tallest planta a& aiT gr@wth stagas. Hawever

at harvest. ?1 was on par w::.th F2 :Ln this character.‘ F, '
, "r@sulteﬁ ﬁhe shortast plants at all growth stages.
* Eventhough .theﬁ effects ©Of 8 5 F intg&;‘a_c?f;ioy_ns; wers

not signiﬁicantgin'planﬁ'h@ightkonCQWQQa %ﬁépﬁ;eaﬁmentA



04

e&mbinationa 37P1 anﬁ s FB pxoducea {he tallest and shartest

plantu at gll grcwth s»ages respectively.‘

4162, _,f;f

efvleaﬁee.perfgiaﬁt" ”

The mesn number Qf l@aves per plant at dlffer&nt
growﬁh stages af the creps ara presented n Tahﬁes 5 and 6

and” th@ respemn&ve analysaa af varianea in &nmandices Iz

vy ST
ol RSN

Tiané III.

angai§ef

Th@ difﬁarenu crop arrangements and f»ruilizer 1evels
' &igniﬁxeantly anfluenceé.the number of leaves of maize at

" all growth saages. whereas their interactiens had signifan
cant effect aﬂly at the 2ath iay aﬁtar sewing. 'a

Wleawea at all growth atages, exmept at 40 aﬁs at’ whzch the
‘treatment 31 recordeé the h;ghest value. The treatment 82
vwa% Gn par at all stagaa With 51 excent at Ehe harvest stage.
'whare, 1t WES maxkedly difﬁ@xent, and at ¢hi$ atage. 32

're@@rded the m@ximum numh@r.

?i pr@duced,max;mum nnmber @f leaves at all grawth

atages ané wag slgﬂi”icaﬁtly superi'r to P ana Paos ®,

"2 3 .2
was also slgnificantly superioz o F3
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The interaction of ferﬁilizer'ievéls*with_erep
arrangement was«gignificant‘only at 2©'9A54; 8y %y pfodu&ed
'signifxcantly more numbar of leaves than allAaﬁher treat~

ment cambinations.

b) Cowpea

At all %he stages af grawth the numher of leaves
praduced by Cowpea was found to be unaffected by differanﬁ
crop arrangements ané’interaﬁtion cf erap arrangemeﬂts with
fertmlﬁﬁy 1avpls, Thexe wag;q;gnifiaang affect due to

fertilizer levels,

~ The full reccmmenﬁad levels of fertilizers (Fy )
praduaeﬂ the higheat number of leaves at all gxowth,stages
~ and this was.follpweﬁ»hy F, (75 per cent of recommended
level). Fy and F, were signifigagtly different at all
stages escept at the 30th DAS where they Weée @m7@arz"ﬁz
(50 per cent of recommended leval) prmducnd the mmnimum

mumher of leaves.
4,1.3. Days to "si'alkim‘

Bata on ﬁhis cbgervation was statigtacally analysed
and the mean valuas are preseﬂteﬂ in Table 7 and ita rege

pective analysis of Variance in AppendleIV;,

The results r°vealeﬁ that the effects due Lo diffem

rent cxop arraﬁgem@atsg fertilizer levels and their xnteractmo



Table &. Height and number of leaves of cowpea at different stages of growth, fodder vield and leaﬁ
ratio of cowpea at the time of harvest
Treatments Height Number of leaves Fodder Leaf /:
yield ratio
15 DAS 30 DAS Harvest 15 DAS- 30 DAS Harvest t/ha i
Main factor (S) _
s, 41,24 82.60 - 112.67  6.22(2.49)  14.67(3.83)  19.27(4.39) 9.84 1.40
S5 40,76 81.82  110.73 6.22(2.48)  14.38(3.79)  19.01(4.36) 12.79 1.30
S5 40,68 82,38  111,78. 6.24(2.49) 14,.58(3.81) 18.32(4.28) 6.60 1.35
Sg 39.52 82.09  109.36 5.96(2.43)  14.36(3.79)  18.23(4.27)  10.40 1.37
S, 42.38 B5.10 - 114.83 . 6.42(2.53)  14.82(3.85)  19.27(4.39)  20.54 1.30
SE+’ 0.396 0.750 0.840 0.0310 0.0220 0.029 0.600 0.06:
cD (0,05) 1.290 NS 2.740 NS NS NS 1,950 NS
Sub factor (F) ) ' -
Fy . 43,55 87.21 115,93 7.29(2.70)  15.05(3.88) 19.80(4.45) 12,88 1,33
F, 40,93 83.02 113,59 6.10(2.47)  14.75(3.84)  18.66(4.32) ~ 11.74 1.30
F3‘ 33.26 78.16 106.10 5.21(2.28) 13,.84(3.72) = 18,06(4,25) 11,46 2,42
SE+ 0.290 0.696 1,060 0.0290 " 0.0196 0.021 0.270. 0.04!
CD (0.05) 0.870 2.050 3.130. 0.0852 0.0580 0.062 0.7%0 NS
S x F. » B
SF, - 43,67 85,20 114,07 7.30(2.70) 14.,73(3.84) 20.80(4.56) 9.90 1,30
SF, 41,00 8h.47 115,00 6.24(2.50). - 15.10(3.88)  18.90(4.34) 9.72 1.37
S F 5 39.07 78.13 108,93 5.12(2,26)  14.20(3.77)  18.30(4.28) 9.90 1.51
S3F, 42.13 83.93 111,53 7.50(2.73)  14.60(3.83)  20.50(4.53)  13.89 1.36
S5F, 41,33 83.20 114,60 6.30(2.50) 14.50(3.81) 18.80{4.34) 11.98 1.37
S4Fs 38.80 . 78.33  106.07 4,90(2.22) 13.90(3.72):  17.90(4.23) 12,50 1,26
SF4 44,63 87.73  116.53 7.30(2.70)  15.50(3.93)  18.60(4.31) 7.12 1.34
SF, 40,00 81,87 113.87 6.30(2.51) 14.50(3.81) 18,70(4,32)  7.29 1.32
SoF5 37.40 77.53 104,93 5.10(2,26) 13,70(3.70)  17.80(4.22) 5.38 1.40
SeFq .87 88.87 117.07 6.90(2.63)  15.00(3.87) 18,90(4,35) ~10.77 1.32
S¢Fy 40.33 81.20  108.47 5.70(2.40) - 14,70(3.83)  18.30(4.27) 10,07 1.20
SeF3 36.37 76.20 102,53 5.10(2.26)  13.40(3.66)  17.60(k.19)  10.25 1.58
5.F 4 45.47 90.33 120,47 7.50(2,74)  15.50(3.93)  20.40(4.52)  22.75 1.34
SF, 42,00 84.37  116.00° 6.00(2,45)  14.80(3.85)  18,90(4.35)  19.62 1.2
SFs 39.67  80.60  108.03 .  5.70(2.39) 14,20(3.77)  18.50(4.30) 19.27 1.36
SE+ 0.600" 1.560 2,380 0.0650 0.0440 0.047 0.600 0.10x
CD (0.05) NS NS NS NS NS 'N§ NS N3

S - Crop arrangements

F < Fertility levels

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



were not significant on the expression of this character,
4,1.4+ Leaf/stem ratio

-The mesn Values on %hE>1ea£/étem.réﬁio are"@reseﬁﬁ@ﬁ
in Tables 5 anﬂ ? aﬁd theﬁr reBPQCuive analys@& a$ variance

- inuApmmndzces IIE and rv.
a) Maize

»“héwiéé§/2tem‘ra%iefeffmaizeiaﬁ-ﬁhé'tim@ of harvest
was analysed ataﬁlsﬁi@aliy and from the results it was seen
that the efﬁ@cﬁs af daﬁferent cr@p~arrang@m@nts amdhthe
interactions of crep arrangemants uith fertiilzer uev$1s
were .siggmgicam;, eventhough the indivmual. eﬁfect caﬁ fertie

,,&izer‘levels was not marked, The crop arpangement S, recorded

4
;the higheﬁt leaf/sten rakzm and it'was on par wiﬁh $1.4 Ss

lgave the minimum valaa.‘

am@ng tha éifferent interantlana 84F1 reemzd@d the
.%:highes% valua fer l@af/atcm ratis aﬁd tha minimum value was

’ shgwn by Sé 1

' h) Cawpea

Tha leaz/éﬁem ratma @f caup&a at . th@ tima of haxvest

was faund te be unaffectad by different crop azrangements,

fexti&zzar'EQVﬁls and thczr 1ﬁzeractiens,
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Table 7. Days to 50% silking(.’m maize\’ leaf/stem ratio, number of cobs/plant, length of cob, girth o
‘cob, number of grains/cob 1000 grain weight, dry weight of grains/cob and Harvest Index of
maize Qt.themtimeﬁ of«harvei)

Treatmentz Days to 50% Lee.f/stem Number of Length Girth Number 1000 Dry
silking . ratio cobs/plant of cod of cob of grains/ grain welight
i . codb weight of grains/
(ca)  (em) § St

Main factor (S)

S, 57.76(7.6) 0.61 1.12(1.06) 20,14 7 14,81 514,43 201,16 111,48

s, 58.52(7.65) 0.49 1.02(1.01) 19.13 13.93 454,81 193,99 88.88

Sy 59.44(7,71) 0.48 1.00(1.00) 18.66 13.94 434,66 192,69 82,50

S, 61.78(7.86) 0.62 1.08(1.05) 19.67 14.88 491.28 190,40 97.63

S 60.68(7.79) 0.45 “1.04(1,02) 18,47 14,02 439.31 164,33 82.73

B¢ 60.22(7.76) 0.41 1.00(1.00) 17.82 13.94 423,08 188,11 76.30

SE+ 0.120 0.012 0.012 0.240 0.290 10.260 4,880 2.540
€D(0.05) NS 0.037 0,038 0.760 NS 32.300 NS 8.010

Sub factor (F)

Fy 58.91(7.68) 0.51 1.08(1.04) 19.66 14,79 531.88 208,00 110,78

F, 59.91(7.74) 0.52 1.06(1.03) 19.06 14,26 490,17 193.45 96.19

Fy 60.53(7,78) 0.51 1.02(1.01) 18,23 13,71 356.73 179.23 62.99

SE+ 0.073 0.007 0.0062 0.210 0.190 "13,560 2.710 2.720
€D(0.05) NS NS 0.010 0.600 0,560 39.590 7.910 7.950

SxF

5,F4 55.50(7.45) 0.61 1.10(1.06)- 21,20 15.27 597.90 216,43 129,44

S4F, 58.60(7,66) 0.60 4.20(1.08) 20.47 14,70 525,60 195.60 116.50

SyF5  60.20(7.76) 0.63 “1.1001.05) 18,77 14.46 419.79  dg91.h0 8850

S,oF, 55.80(7.47) 0.47 1,10(1,03) 20.40 15,03 551.67 212,40 118.67

S,Fp 59.50(7.71) 0.53 1.10(1.00) 18.97 14,20 468.27 189.20 91.13

SFs3 60.40(7.77) 0.46 1.00(1.00) ., 18.02 12.56 344,52 180.37 56.83

SaF 4 58.20(7.63) 0.48 1.oo(1.oo)‘ 19.00 14,50 48k, 73 204.73 99.57

SaF 5 59.70(7.73) 0.52 1.00(1,00) 19,13 13.90 488,17 196,20 95.73

S3Fs 60.50(7.78) 0.45 1.00(1.00) 17.83 13.43 331,07 177.13 53,40

S,Fq 64,30(8.02) 0.64 1.13(1,06) 20.40 15,67 576.20 212.73 122,90

S,F» 56.70(7.53) 0.58 1,20(1,08) 19,73 14.53 510,20 192,27  103.10

SyFs 64,40(8.03) 0.63 1,03(1,02) 18.88 14,45 387.43 166,20 66.90

S5F 62.90(7.93) 0.49 1,10(1,06) - 19.07 14,40 501,93 200.53 100.63 |

SeFp 58.30(7.64) 0.46 1.00(1.00) 18.33 14,08 494,33 205.60 91.30

SoF5 61.04(7,81) 0.45 1.,00(1.00) 18.02 13.58 321.67 176.87 56.27 |

SeF4 67.70(7.6) 0.35 1,00(1.00) 17.87 13.%0 478,87 201.17 93.47 |

SeF > 66.81(7.18) 0.44 1.00(1.00) 17.73 14,17 Lsh 47 181.83 79.40 |

SgFy  56.45(7.51) 0.43 1.00(1.00) 17.87 13.77 335.90 183,43 56.03

SE+ 0.180 0.017 0.015 0.500  0.470 33,220 6.640 6.570
€D(0,05) NS ' 0.051 NS NS NS NS N3 NS

S = Crop arrangements F - Fertility levels

Note:- Figures given in pémn‘thesis are transformed values and the cowmparisons are
based on them



4.2, Yield attributes |
4.2.1. ?@éﬁér‘ﬁiéid fﬁéwpéa§"

SR ”ha data on fodder vield of cawp@a wﬂr@ analy&ed
 ﬂtati5tiﬁa1ly and the mean valuea are presented in Table &

€

and analysis gﬁ variance in Appendix xzx@ )

The different crop arvangements and fertilizer levéls

’n.‘W@ra/faund’tﬁzinfluen¢e=£ha:foédaﬁ*yielé:éwaﬁth@ugh%%heig

interaction éffect wes not significant. = °

©The orop a&rangam@ntfs7»p:@du¢ea the makinum fodder
- yleld. . Among the intercrop arrangements sﬁxgava;th§~higheﬁh

| yiélé.aﬁd.iﬁ was markedly superior toAaz&'aﬁheﬁ'aﬁgamgamsnts.

-

wg 9r@éuced gignificantly higher fedder yi@ld than
-y and FS and th@ latter two were on par. ”

4.2.2: Wurber of cobs per plant
/

Th@ Tean values on number of cobs per maige plant
. are pres@nted in Table 1 anﬁ the X&SpuﬁﬁiV@ analysis of
- varianea in A@p@ﬁﬁ&x rv.

“here wag sigmificant difference in the nnmber of
zcaba per plant dus t@»different @rmp arrangements ané fertin-
Alizex levelsa But the eff@ct:of interactien ef E@rtiligor

'l@ve?s wmth crap arxaﬂgemants was net signiﬁicant._



Ammng the éi ferent arcp axrangemﬁnts sl w&s found
vto ba tne bast f@llawed by 64. Si and s4 W@E@ Gn,par. In
the intaraxqp a:raagemants. ss-wasﬁme h@aﬁ and this was an‘

par with all @th@r intescrcp arrangements¢

- Considerzng the f@rtilizer leva’s, il preﬂuced the
Xmaximum numher ef cmbz pa: plant which was an gax wiLh xg |

_an@ Py imturn was, aua@r;er ta Fa e
‘4@2@3@1ﬁéngﬁﬁiaf“¢ohf

"'Th@‘véluésVéﬁ“the'meéﬁ'1ehgth of maize Gobs are -
A preseﬁtad in ?abia 7. and tha anaiysxs of veriance in Appen=’
disx IVt . \ l .

The-eﬁﬁeéé‘éﬁféiffégenﬁ*ﬁxdéfarraﬁéemenisﬁaﬁ& fere -
tilizer iavéls*eh,éebgieﬁééh vere significant eventhough
their intaraéﬁions were not significant. As in the case
of number of cobs per plant. here also the cYop arrang@m@nt
' S (pure ‘Crop @f maize at naxmal row~arrangement) prodaced

the lengest ceb3 fallawaé by sﬁa -

Amsng the crop miktures 8, produced the maximum length
and it waz on pa¥ with 83 and SS 8¢ produced the shortest
cobs.e

_¥he cob length increased significantly as fertilizer
levels were incressed from Fy to F,. ' But F, and F, were on
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434 mrth ef e@b |

z?ata mn ;his ebsaa:vatien were analyseﬁ st'

iané the maan valwaﬁ as:a pms&ntaﬁ an Table 7 ani analyszs

- of varz.am:e in Rppamﬁ.x W. '

‘i‘he affee%:s :3% éiﬁﬁexeﬂt er arrangemen 5 and the

| intemctimn af ﬁrop arrangem&nts mth ferﬁils.zer levels

.wem‘e mt sigmﬁicam eﬁn giri:h e:af aeb while i:he aﬁfsaets of

_fert:iliz&x 3.@&*@13 waa ﬁigﬂ&ficant.

The fermlimr 1@?@1 1 z:vmduced the ma;wnum girth

of c:’i:sh feilawec‘i by I‘ o The treatmemzs 1.:1 and Fz wera on

pars ?3 pmdumd the iewest gz.rth of cob and it was on par

L

sor of mma per eob’

o ’:a‘:’he mean valuas of n @f gre.ins per gob obtained
aftex' étatistmal analysﬁ.s are presentacz in ‘fable '? a“m‘i

ana&yszs af srrariaﬁca in appenéix xv.

mffemmmp afrangements and fertilizer levels

were famci te influence this ahaz'acter significantlys

= Cms:.dermg the various erop as:rangeman ks sl praaﬁc:e*d "_

 the ) ,jf %

»jwn mmber Qf gx:aﬁ,ns per cob and s.t was o6 par with ;

Sye. '.sﬁ;smc;um@ the minimmamnber ;;sf grains per cob and
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it was on par with all other crop arranhgements exgept S,
and 8 @ Amemg the various intercrop arrangements S, pros

duced the maximun numbar of grains per ¢ob.

- of tha threa fertiliver lavalg. the effect of Fi
was found to be éhe bast and it was signiiicantly supaklar

to Fg

‘per cab and it was significantly‘ing@riar to ra o

aad ?3 3 @reduaad ﬁh@ minimum.nnmber mf gralus

. The interaatzon eﬂfecta of erap arramg@maﬁts with
- ﬁertizizer 1@vels were n@t ¢eund t@ bv algnifieant in tha

H

numbar of gralns pax cob;
4;2,6¢-Th®msaﬁév§faiﬁ waightv‘

- ﬁhauda ta of 10@@ grain wmight of mamze were aﬁalysed
stati t&eally and ‘the mean vaiu@s are presenﬁ@d dn Table ?

- and the analysis of . variance in Appeadmx rv.

“he eﬁfeats aﬁ éifferaﬁt crop arrangements ané the
| intaraatiens of erop arrang@mentﬁ with fex&ilizer levels
“gaxe not signmfieang in influenging this,charact@rgf But

| the effect of different fertilimer levels was: significant.
"Aé in the cage bf*btﬁérfyiéla'aéiriﬂuéé' F gan the hxghest_

’valu@s ef 1000 grain meight f@lan@é by FE wh;la F gava the .

1@W@st Valtie¢

4247, ﬁry w&iabt of grains @eg csb

“he data on dry waight of grains gex cob were anaiysed
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sizatn.stlcally and the reaults are presented in Table '7 and

the analysis af variance in Appendix IV,

The effects of different erop arraﬁgemems and fer=

wag not az.;gnix.iganm

cmsideﬁmg the e¢rop arrangements ‘573,; produged 'thaf‘
maxmum@ry we:i‘.ghé ©f grains per cob and it was éigraiﬁw
cantly guperior to all tat:hexr Grop az:rangemen{:é‘. 8¢ pmw
duced the minimum ﬁry walght of grains per eeb and wag on

par with 85 and 83 Among the intgrcrop arrangemems S':Z

pmdueed the mast mum dry weight of grains per cob and it

was super.mr to all other in*i:ercrop arrangem@ntsa

’i‘he ds..f‘feren%f far@ugag levels pmducecz Qigﬁiﬁi‘sﬁaﬁtf
variations in the dry weight of grains. By gave the mascimum
dry weight and was superior to the other two fertilizer
tma@nenta@ : Fz gave the 'ﬂaxt higher dmeight and 5*3 gave

’cha mindmum. dry weighi: of grain p@r cab.
4.2.8. Harvest Index

The data on ﬁarvest Index were analysed statigtieally

arxé the mean valaeaa are pregented :Ln Table ¥ and the analysia

of varianee; ,in Appen&:ix iv. .

mfferent Trop arrsngements and :Eertilizer levelg

-_pmduee:d markeﬁ czz.fﬁerama in Harvegt Index evantheugh their
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. intes:a@i:ien ‘was not. sign:s.ficam. The high«ast value f@r HI
was cﬁ:ﬁmn@d for crop. arrangements S¢ 8nd 86 G:r:cp f arranga_—
meRts £, 83,, S; end 85 were found to be on par. 31 recordad

‘ the mwe st value of Hz. 53.. wa& an par with s, 4 o
with the i:hree fertilizer devels F1 pmduaed the '
maximmn m: fallgmd by‘ E‘ while 3‘3 gave the minimvm valuaaa.

40249, Grain. wefi@m ag maizca

’rh'a da*i:a zm grain yiezld of mai”e we..s stat:,stically
| emalysad and tha *n@an valueg are prasente& in Tabla 8 and

‘the a;na}‘.ysis af variamze in Appendix V’,

'I’he ef:f:‘ecﬁs oﬁ different crop arrangemntm ancﬂ feore
tilizer levals on mmze ylezld wers s:.gmficant whs,lcz i:hex.r'
;mmraatians wem mt signis‘:’ic:ant. ‘ - o

g Armang the different cmp arrangements S; {pure crop
L T e

‘_.-af maize at normal row arrangement) pméﬁ@éd —tha; mammkzm :

C yield of 5,34 t:/l‘sa f@ll@mea by s (pum ¢rop of malze m

_ -paﬁ.ma} mws) with an yield of 5.31 %:/ha. In. the inmmmp
arrangmenﬁs 82 pmc’iucad the maximum y.:;eld £ 5 28 t/ha) and a |
was superior to- all other intercrop arrangemem: A E‘szwaa,
»§011@w@d by the treatmer\ts 53 and s which were .on par, The
treatment S re.sulteél in the minimum grain vyielc’z €5.2% t/ha).

Of i:he thz:'ee mrmlz.zer l@velw, 5’! éfull sa of

ﬁertiliz@m) gave tha maxmmn gram yieid af 5 81 t/’ha and :
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Table 8. Grain yleld, stover yield, N, P and X content in gz:ain and stover, uptake of N, P and K
by the maize crop at the time of harvest and protein content in maize grain

-

Stover

N, P and K content in

Treatments GI:%.E . yield maize stover (%) N’ Pgiginx(;zc)mtent' tn Upta}.ie lo(élgé P and K E
t/ra)  (t/na) 1
N P K - N P K N P K g
Main factor (8) .
- 8, 5.34 7.85 1.0 0.k0  1.010 1.0 0.35 1.04 162.6  50.84 135.62
S, 5,28 7.63 1.20 0.36 0.995 1.59 0.33 0.98 178.3 45,16 128.93
" Sy 5.25 7.61 1.15 0.32 1.010 1.56 0.30 0.97 171,21 41,17 128.79
5, 5.31.  7.78 1.01 0.40  0.990 1.42 034 0.99 155,88 50,16 130,16
- 55 5.25 7.43 1.23 0.32 0.960 1.52 0.30 0.92 173.80 40.21 120.02
S¢ 5.21 7.37 1.26 0.29 0.960 1.50 0.28 0.91 174,00 36,44 118.52
SE+ 0.005 0,061 0.021 0,005 0,009 0,045 0,004 0.024 2,800 0.600 1,100
¢D (0.05) 0.016  0.190 = 0,067 0.017 0.029 NS 0.013 0,075 8.500 1.880 3.500
Sub factor (F)
Fy 5.8t 8.10 1.37 0.41 1;.0’8/0 1.74 0.26 1,02 212.06 53.71 147.10
Fs 5.40 7.67 1.17 0.36 0.970 1.51 0.31 0.66 172.77 Ls.81 126,11
Fy 4.60 7.05 0.93 0.29 0.92 1.26 0,28 0.93 123.05 33.48 107.51
SE+ 0.016 0,067 0.020 0.005 0.006 0.032 0.003 0.018 2,690 0.430 1.450
cD (0.05) 0.045 0.200 0.059 -0.014 0,017 0.093 0,021 0.051 7.850 1,240 4,240
S x F interaction
S4F4 5.91 8.25 1,21 0.46  1.13 1.59 039 1.17 193.86 61.20 162,07
S4F, 5,45 7.97 4.17 0.4 1.02 1.40 0.32 1,00 169.28 50.16 134.71
S1F3 5.65 7.28 0.93 0.36 0.90 1.21 0.33 0,96 124,65 41,17 110,03
SF4 5.83 8.12 1.9 0.4 1.10 1,96 0,37 1.07 235,46  55.33 152.24
5.F, 5.39 7.62 1.2 0.36  0.98 1.49 0,30 0.97 175.47  43.88 126.73
32F3 L4.61 7.17 0.89 0.31 0.90 1.3 0.3 0.9 123,95 36.27 107.76
S3Fq 5.77 8.14 1.26 0.39 1.11 1.87 0.35 1.07 210,30 52.%4 151.80
SaFp 5.38 7.58 1.17 0,33 0.98 1.68 0.29 0.9 178,70 40.72 125.00
S3F 5 4,60 7.10 1.03 0.25 0.96 1.12 0.27 0.90 124.62 29,84 109.57
5,F4 5.87 8.28 1.31 0.45  1.07 1.59 0,38 1,00 201.60 59,60 147.42
S.Fo 5.45 7.89 0.93  0.42  0.97 1,31 0,35 0.99 144,81 51,81 131.01
S,Fs 4,60 7.15 0.80 0.35 0.94 1,37 0,30 0.98 121,24 39.08 112,07
55F1 5.77 8,01 1.45 0.36 1.05 1.77 0.32 0.90 218.40 47.58 _136.02
SgF, 5.40 7.59 1.26 0.34 0.96 1.68 0.31 0.93 186.34 43.48 123.320
SgFs 4,57 6.68 0.98 0.26 0.88 1,12 0,27 0.92 116,68 29.57 100.73
S¢Fq 5.72 7.82 1.49 0.36 1.04 1.68 0,31 0.91 212,80 45.60 133.05
. S¢Fp 5.37 7.38 1.31 0.3 0.93 1.49 0.30 0.91 182.01  38.77 117.65
Sy, .55 6,92 0.98 0.2 0,92 1,31 0.23 0.9 127,16 24,95 104.86
SEx+ 0.038  0.160 0,050 0.012 0.015 0,078 0.007 0,043 6.590 1,040 3.560
CcDfo-c5) NS NS 0.145 NS 0.043 0.230 o0.021 NS 19,230 3.050 NS
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was 'sigrﬁif‘icémiy su;s_aamas %;é'*?g and ’E&'—B ' F (50 per cent
of the racmanﬁaa ‘doge OF ﬁaru.la.zers) gave th@ mim.m%m

vield of 4.60 t/ha.
&2@a.ﬁmm@yﬂﬂ&

"i‘h@ data on ﬁt@%x yield of maize at the time of .
harvest were enalysed statistically and the mean values
‘ate presented in Table 8 snd the anslysis of variance in
Appendisx V. -

e effects due to different crop arrangsments and
fertilizer levels were significant in affecting the stover
yield of maize but the interactions of the above factors were
not $i§ﬁifiﬂaﬁﬁé N |

= pr@duced the highest y;z.eld fali@weﬁ By 5. 4:, - Both
-ef them weré on par Sy and S 4 were pure stands of mmz@
at normal and paired rows r%pactiv&.t;) . Among the intere
-crops S, ,rem;dacg% the maginum stover yield and it was on par

3

Of the thma £eri:iiwer levels E‘i pmduc@d the ma:ximum
-stovmr y:c.el& and it was mgn&z:aeam:ly supem.er t:c; 1"2 -s«md 33,
f%uv."%e Chemical e@mSitim
403l Nitragan c:antehﬁ ‘

The da::a eﬂ niwagéﬁ f::ontem cﬁ maize and czem@a at.
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harvest.mexﬁ ana yse@ and the.mean values are prewented in

Tables 8 anﬁ o &nd the rewwfetlve analysis ef varvance in

Appendicas V‘aaé VI.

a) Haize

: ?heze vas smgnificaa& differenca in the ni%ragen
c@ntent @f &amge staver due ta é“fferant fertiliael levels.

crcp axrangemsnts and ﬁheir 1nteractaon&;

ﬁf th@ ﬁm“ferent erOp arrangements, 86 recorded the
hagheat nitr@ges p@r@@ntage and was cn @ar ‘with 85 aﬁﬁ 82

The sé axraﬁgement,r@aord@d the lawest nlar@gen permentage.

' © ' Among. the three fertlllzer lavels Fi re@@rﬁad the
,highast value £@r n;tr@gen mmntent, and it was suparior 0

Fq whieh intﬁxn was suparzar o Fs

Among the VQri@us Lraatment cﬂmbivataans. 2 i anﬁ

on pa: wiﬁh,ss 1§ 493 racorﬁeé thﬁ—l@m@st value for nitro=

Tgen eantmnt af aﬁmver.

" The nitrogen.content of maige gzéin was affected by -
, diff@rent fertilzz&r levels and the interachvﬁﬁ of fertie

1izer levels with crmp arrangementa evenﬁh@ugh the cxog

N

arraﬁgements had .ne s gnifznunt effect.

Of the d&f&erent fartilizer 1evela,‘Fi gavé the

haghast value and it wa& significantly superior ﬁe'rz which



in‘taxﬁ wag auyaricr'ﬁe Fye

Among the diﬁferent treatmant cembinat&ans 32 1

recorded the higha&t value. It was on par with 8381 and_

5 1 and slgniﬁieently suparier to all others. S, F

3

85,3 and 5333 reﬁmrds& ghe,lnwast vaiua;aﬁ.n;tr@gen=iﬂ

grain,

b) Couwpea

‘The nitrogen content of fodder cowpea at the time -
@f:hmmyggﬁ was7i§fiuaneéd by different crop arrangements
and fertilizer levels. But the effect due to their inter=
action was ﬁét-éigniﬁiééﬁ%&u

0f the different

crop arrangementstsgsre@erdeé the
nuﬂaﬁmxn nitiégen*ﬁbﬁtaﬁt,> 53 wag on par with 52, SS ané

Sge s? recorded the lowest value of nitxogan content.

Ccnsxdering the three fertilizer levals Fl vecorded
khe-maxmmum value and was superior o F, which in turn wag

superior o Fu.
4,3+2. Phosphorus content

The data on phaaphorus content ef maize and f@dd@r
cowpsa at the time of haxvest ware analysed statistically

and the mean values are pxesented in Table 8 and 9 and the
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Table 9. N, P and K and crude protein content of cowpea and the uptake of N, P and K by cowge?

’

7

N, P and

K content %

B

Treatments Protein Uptake (kg/ba)
N P K —// * N P K
Main factor (S) o :
s, 249 0.4 2.28 15,56 - 70.55 12,53 - 61.10
S5 2,50 L 0.43 -1 - 15.63 .89.18 15.30 6h.ti1 -
S5 2.4 0.40 2.15 15.25 - 46.90 7.79 5,27
Sg . 2.4 0.41 1.86 15.06 72,20 12.10 55.60
S, 2.32 0.40 1.42 14.50 138,30 23.79 8472 ~
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 ERE 15.260
Sub factor (F) B '
R, 2,74 0.48 2.05 17.13 - 98.35 17.19 69.35 -
F, 2.50 0,41 1,90 - 15.63 84.52 13.91 62.86
F3 ’ .2.06 . 0.36 1.65 . 12,88 67'_.»407 11.82 52.06
SE+ 0.035 10,0055 0.040 10.220 2,770 0.4 "1.990
©D(0.05) ' 0.100 0.016 . 0.120 0.630 . 8.160 1,22 5.880
S x F interactions _ o A
SF 2.80 0.54 2.63 17,50 79.80 15.27 4.9
S,F, 2.52 0.1 ~ 2.32 15.75 70.66 11,52 64 .69
575 2.15. ~0.38 1.89 1344 61.18 10.82 53.64
S5F 2.75 0.49 1.66 $17.19 100, 24 17.99°  ...60.60
. S5, 2,66 0.43 1.93 16.63 91.42 14.98 - 66.31
SyFy 2410 10.36 1.56 13.13 75.88 12.88 . 56.43
SgF ©2.80 o.4>_6__ © 2,32 17.50 57.40 T 94T 47.74 -
SeFp 2.38 0.40 2.38 14.88 - ho.8h 8.53 48.53
SoF3 2,15 0.34 1.78 13.44 . 33032 0 5.36 27.54
SFy 2.75 0,47 1.9 17.19 - - 85.50 4k 59.93
SgF o 2.52 - “0.41 1.91° 15.75 73.10 11,90 - 53.36
S¢Fs 1.96 : 1 0.34 .73 12.25 5796 10.05 51.51
S.F, 2.57 0.44 . .1.58 16.06 163.84 - 28.8 103.55
S5F, o 2.43 0.40 . - 1.40 15,19: 137.62 - 22,61 7942
SFs 2,96 0.36 ~1.28 18.50 . 108.43 19.97 71.20
SEx 0.078 0.122 0,090 - 0.490 © 6,190 0.930 4,450
€D(0.05) NS NS NS NS NS NS NS
L
. \S
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analysis of variance in Appendices V and VI,

The phosphorus content of malze plant at the timé
of haxvest was aﬁf@@t@d by difﬁerent crep arrangem@n =T33 and
fertiliger levels wnile theas‘intaxacuions'haﬁ;n@wafxeﬁﬁ.

‘The txeatmaﬁts sl and 84 recorded the highest phowgherus
@arnentage and sﬁ the l@wast.

With the three fertilizer levels, F, recorded signie
ficantly higherﬁphaaphﬁxusgaénﬁeﬁnzﬁhamwsg. P, registered
the lowest @%@eﬁntageuaﬁ.phaspharus..-g

- ”h@ ph@sphorua eantent of ﬁﬁdgﬁ grain was aﬁf@cted
by diffarent crop arrangem@nﬁs, fartilizer 1evels and their

inﬁexactiens. R

.

| The crep arrangement Sl recerdeﬂ Eha high@&t vaiua

< and it was on par with SQ. s6 recorded the l@west value anﬁ
it Was;ﬁagﬂifaﬁantly:@iﬁfarent,fx@m-@ll @th@zs»»lﬁﬁnﬁ;@ering
. the. intercrop arrangemenite S, recordsd the highest value..

" with the three fertilizer levels, F, recorded the ;
highest value ané it was. significantly superiar ﬁo ?2 whiﬁh

in turn was signifi&antly guperi@r te»FB

. L v
(R T
s

Among ﬁhe ﬁifferant treatment combinations 81?1 ; %

|
regorded the highest value and it was on pax with stl bie 3y o8
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el A . )
sighiﬁicantly’superisr to all others. The a@mkmnatgg%\v@

byas

FB recorﬁed the lamest VElue and it was smgnificantlf\\‘mwf
inferiar t@ all other ﬁr@atment aamhiaatisns.

‘b)lééﬁﬁea.'“’

The phasgh@rus c@mkent eﬁ aowpea at the tmn& eﬁ
haxvest wag slgnificantly affacteé by varyiﬁg crap axrangem
'mantﬁ and fertilizer 1“V@l$g thle their jvdtéraction was

<nat.$igniﬁa@anﬁﬁf.

The arap arrangement 82 reeordeﬁ ﬁhe h;ghest phos«
’ph@rus eantent fell@weéAhy 53. whmle 52 and 83 were on PpaEr,
The arrangements Sy and. 57 reearded ﬁha lewest values and

_,553 Sg nﬁd 57 were Zound t@ ba oﬁ.pax.,'

E "’here were significant variations in phosphorus
‘content at, differant lovels of fertilizer spplicatiohs..
By ragerdségthe,m@giﬁm§,@h@éphéruﬁ~§@ﬁ£entzinifeaﬁéf-¢QWpea
and Py the minimum, : |

W

4.3.3. Potassium content

The ﬁatayan putassium contenﬁ @ﬁ maize ané cowpaa

I

are analyaed statistically and the mean Value$ are pz@aented

in Tables 8 and 9 and ﬁh@ir~analyses of ﬁaxmance in Ampenm
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= Maiﬁe
The potassium content of meize stover at the time
of harvest was affee’i,ed by different erop arrangemenﬁs,

fertilizer lcavels and their interactions.
with xegerd to the different crop arrangeinents 8,
and 8, gave. highest @cmtent @ﬁ: p@tassmm ané& they wam on

,‘par with 32 ami = Sg° Ss ,and;s 3 s:e;:r‘;’ia@, th@; lmaaﬁt: &za.f};u;a.

- Among. the three Eertz,lmez: lev&ls, Fi meor&aﬁ tha .
L hz.ghest value which was szgmficantly super:w:e ‘c@ F., and

Fys The treatment FB rec@rﬁed tha mwwt valueQ

Of the difﬁarent ﬁmatmem mimaﬁmns 515‘1 ‘yetorded

the highest value and it was on par uith 82% and 83*1.

' 5_ ‘ re@arﬂeé i:ha lﬁawest value and it was on par wi*z:h 81‘5‘3,
2 3 and Sﬁ 3 |
Tha pﬁtasmmn content, oi‘ maiz@ gram was affectec‘i
by ﬂ:.ﬁferant cmp arrang&ments anc% fart:tlizez: lev«al«» but
. their interacti@ns ha& no @fit‘z@h. ‘31 remréeéi the hn.ghesi:

' valua and was on par with 52*" s , and S 4 T‘he treatme.rst Sg

" .‘s:aﬁ:@r@@d the lowsst valwa and ‘was oh par t,:..,th S s, and

5
84 were sigm.f.mantly lower to othexrs., o
Of uhé’% thm fer%ilizer z.evels Fi mcarded i*.he higheat

‘Yalue and it was aignifiaanﬁly uuperi@r tﬂ Fz and FS where

Fz and 2'3 wére on };aar. o
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The Fatassium content of eowpea was . affeateé by
“dizferent crop arrangamants and . fertilmzer 1@V@13 whil@

:thear 1nteraetz@ns p@oduaed ﬂc efieat‘!vf

Gf the £ive. eron arrangements. 52 r@qeréﬁd ﬁhe highest

‘"valua f@r'gctass&umlean tent snd-it wes on par with 35 S?

'Lrecoruaﬁ the lewaaﬁ valae ef potassium perqentaga and was

slgﬁxficanﬁly less than that af all aﬁhaxs.‘

Aﬁﬂﬂg the th:ae fertilézer evels»ﬁ} reaarded the

Rl

‘highest valum and it‘was signiﬂicantiy superlor te Pg

vhich in ﬁurn was ﬁuperier to FB
4;4, Quéliﬁyiaapeﬁtﬁ'
| 4:4.1. Gruge m@@m -‘cénﬁeinﬁ
The, data on erude pr@t&iﬁ content @xpressed as pefe
‘aantage, @f maize @rain and cmwpaa ware analysaé statistlm
cally anﬁ ﬁha xasuits are’ presanteﬁ in. Tables 8 and -9 and
thexr analyses of varzanﬁe ﬂﬂ Appenalces V‘anﬁ VI,
&) ﬁaﬁigéf :

.- The protein content of maize grain was affected by
: ﬁxfﬁezent fertllity 1evels ané by the interactions of fertle
y 1wlity levals w&ﬁh ggg

: arrangem@nts.= crgp arrangements alone
».‘@id net shaw any s&gﬁiﬁicant eﬁfect‘ -



Of the three fertilizer levels F, recorded the
highest ﬁalueg?Signi£iéanﬁly?su@gziar'tegsé,wﬁich<in-%grn”

was superior to Fgoi

| éégﬁiééiiﬁélﬁﬁéﬁéiffarénﬁ tréaéﬁ@nt combinations
sz?i re@ardaé’tbe highest value ﬁ@llawed by s 1 “and SS 3
‘and wee 3ignlﬁicantl¥‘supegiaaita a&l'@thaga@h The»¢c§b1§~~
nations §,F, and 547, recorded the lowsst value for protein

coritent,

Y Cowpea .o L . . o
The crude protein content ‘of cowpea was affeéctéd by
dlffez@nt erop axmang@mants and £ertilizer l@vels, but theiz

1ﬁﬁeractlcns haé ﬂ@ gignificant effect.

@ﬁ ﬁh@ daﬁferent crap arrangements 53 reaoré@d the
high@st values whidh was on par with 32, 35 and.sé iy

n@corma@ uhﬁ lmwest value ﬁer pxatain pexaentagea

. Wiﬁh ﬁh@ three f@rﬁxlizer levels P& xecordaé the
‘high@st proteln purcantaga bgll@wed by F wh@@h-wa$~gup@«
f’riar £o ”3’ ‘ |
4‘$ilmp§ake,gtudia%

-The data on the uptake of nitrogen, phosphorus and
,Qaﬁagsiﬂ$ byﬂm@izéganﬁaémwpeaﬂat-the'ﬁime~éﬁ*ha$93$tlﬁawa‘

analysed and the mean velues are presented in Tables 8 and 9



and their analyses of variance in AppendiGes V and VI

o, . P L S
! ‘f~‘»v‘: EE + Lt

- 4.5.1. Nitrogen uptake -
a) Maiva  xn'

» The nptake af nitrogen by'maig@ was aff@ete@,by
v,;éiffermnﬁ cra@ arranqem@ﬁts faxﬁiliz&r 1eve1@ an& their ‘

. lnteraeﬁi@ﬂsﬁv

In the erop arrangements, S 2 gave the maximum nitrogen

].ﬁ@taka~valuesvané 84 the-iaﬁést, 8ps Sqa 55 and By were on

vpa:p and aigniflcaﬂuly snp@rx@r t@ 54, The treatmant@ 84

and 8y were on pars.

rTheﬁeffeeta~ane'&m.ﬁiﬁfaﬁenﬁ.fertiiiz@z levels were

signiﬁieanta 'Ei raaordeé the hlghast uptak@ of nitrﬁg@n
o b

Which wao aianiﬁicant 24 supexi@r Lo Fg mhich 1? furn was

.superior t@ bsﬁ

wﬁﬁﬂtha éi££§ranﬁ tréaﬁmanﬁ'éehbiﬂaﬁians,: 2 1 racerdeﬂ

‘ﬁﬁéwhiﬁhéét.VEiﬁ@-én is uaa on par wmﬁh R o ”he.cgmbiﬁ

- 1

nation 5 5~1 was also on par wiﬁh & 331 and 54 1 But

l

~3271 was signaficantly superior ta P Fi. Sy 33 and 8 Fi‘ The
‘1I®wesﬁ value)wagjreggxégd‘by 5P3 and mﬁ was on par'waﬂh

' B) Cowpea

The effeats dus to different crop arvangements snd



@

fertilizer levels were significent on nitrogen upteke of
cmopea eventhough their interaction. effects were not signi=

The ﬁreaﬁméﬂt S,? re?céarééﬁ the' highest ralue. fér"
nityogen uptake and was aigmficamtly superior t@ all cather
cmp arrangements. Among the wterc:xap arxangemex;t;s Sy
recorded the highest value and 95 .r@@crdpeci the lowest value,

Congidering the éiffﬁerent fertilizer 1evelsg 3 -
racorded the higheﬂt: valuée and was’ s.wnifﬁ_cantiy supem’,or
to “_53‘2 whs.ch in turh was suparior to FE vhich gave the lowest |

wvalues
» 4Q5 . 2; phOSphC}rus‘s @ta};@
as Maizé

The effects due to different crop arrangenents’

fertilizer levels and their interactions wers significant

on thig chavecter.

-The crop arrangement S?: regulted :m the m@;imwa value

for phosphorus upta}:e and 56 the lovest,

/

In the case of f@rmlﬁ.mr levels, 3:'1 xecarded the

j’tﬁm value for phosphorus uptake fc:llm:e& by F, while ¥

3
registered the lm;@sﬁ; phosphorus uptakes. ‘I’ha different -

levels were ..:’ai.gnifiéanﬁly différgﬂt from each other



f
S

among the various treatment combinations SlFl recordad
i:he ‘highest value for ph@sphorus uptske and was superier

to other ccmbinaﬂmns exeepi: 8,F.. The lowest value was

4 1
given by the treatment combination 56 3

. b} Cowpea

Ph@sphams uptak@ of cowpea showed pronounced varias
tions dus ta-@iﬁﬁarant.eg@p-arranggm@ats’and-faxtiliz@r‘"
levels. But the effect due to their interactions were not
sigmiﬁiﬁanﬁf ' | |

'*éﬁ'ﬁhejfivefﬁz@piarrangamanﬁs inaludmﬁgvéewpéa,'sﬁ
regorded significantly higher values for this character
than cthers. With #egard~ta the intercrop arrangements,
8y recorded the highant vﬁluevand Sg the lowest.

. The fertilizer 1@%1 Fi was sigmfzcantly superioxr
t@ the @thex o lewels in phosphorus uptake. .E“g was signie-
fxﬁaat&y superior to F, which recorded the lowsst P uptake.

. 4‘0503 o« P Qtassiwn “P‘ték@
a) HMaize

- Potassium uptake was influenced by different crop
drrangements and fertilizer levels, while their interactions

showed no marked effect.
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6

4i<4pﬁxef@re§*@fﬂmaiza:at'nérmaiiréw'aéﬁangEmeﬁ%9~
‘recorded’ the ‘maximum Yalue for potasaium Uptake and’ Si
A(ﬁhree rouws' Qi,meéﬁﬁa 1n the interpair spaces of paired -

row arrangement) showed e minimin value.

fwong the fertilizer levels ¥; recorded the highest
value for potassium upfske followsd by Fys and Py resulted

the lowest walue. . .
by Gewpea
Bigﬁerent €rop arrangements and f@rﬁzlxzar levels

had a pronounced effsct ‘in this paraméter; walls their

iﬁt@t@éﬁi@n~haéaaggaéfeat@ ‘

The urap arxangem&nt 57 recerésﬁ.ﬁhe maxzmum value
ané 55 tha minimnm value. Anohg the interﬁr@p arrangaments
S, recorded the highest walus. - e

P@tassium uptahe increasad signlfiaantly hy increaseé
dcsa of fertilizer applmcatien. The Fl level recorded the
higher K uptaks wiile the F, resulted in the lowest.

%Q&;:ﬁutriénﬁ‘staﬁugveﬁ thevseil after %h@'axpeziment

o The mﬁan.values af avazlah&e nitr@gen. available
'phagpherus and available p@tasazum in the so0il as affacted
'by"maize, covipea and m@;ze +~eawP$a arrangements and~£artih
lizer levels are presented in Table 10 and the analysis: of

varisance in Appendix VIZ,



‘Table 10, Available N ‘P and X in the soil after the experiment and net income
from the Maize + Fodder Cowpea intercropping systenm

. Treatments Avsilable Nv Availadble P Avajlable K Net income
o | “(kg/ma) - (kg/ba)  (kg/ha) . Ra.

Main factor (S)

45,22 . 18,20, 382,78  5603.65

5.
'812 448,00 : 18,10 - 350.56 . T7344.39 -
85 485,33 S 17.24 ‘294,89 - - 7504,50
S, - 441,78 - 19,16 - 403,00 5571.20
. Sy w78 - 17.93 357.78 616017~
Sg - 497,78 - 17,45 - 34,34 7130,20 T
S, : 429,33 © - 17,0 278,89 2579.36
. .- SE+ 7.08 0.29 : 2,19 280.16
05) - 21.75 - 0.88 " 6,70 . 863.00
Sub faCtor 6&1 © - 498,67 = - 19,92 - . 356.95 6753.95
F, - 461,33 17,50 . 350,71 6357.17
Fy 410.67 16,41 +313,29° 4821,80
SE+ - - 2.89 _ 0.18 . _ 1.04.° 125,95
. gbéo.os) o834 - 052 - 8,10 364.80
SA,F1 - 485.33 ... 18,80 - -393.33 6709.92.
SF, - 466,67 : 18.80 . LO6.67 . 5890.36
S4Fy . 410,67 17.07 34833 . 4210,67
SF4 504,00, R 19.87. . 386.67. -~ 8240,33
S F, ) - 448,00 - 17,33 . -3b48.67 - - T7477.50
SFs3 " 392.00 -17.07 348,33 T 6315.33
SsFy . 543.30 - 19.33 306,67 7678.50
S5F, - 485,33 L1613 : 296.67 . 8033,50
SxF3’ 429,33 - 16,27 . 281,33 601,50 .
5.F, . -L66.67 . 21,20 - 419.00 6646.58 .-
S,F, o ugg'.oo v .18.93 410,00° = - 5867.02 -
SF3 - 40.67 - - 17.33 - © 380,00 -~ 4050.00
SeFy ‘ 485.33 - - 20,00 353.33 0 - 7232.17
SsFa 448,00 - 17.60 383.33 . 6762.17
- SgFy - 392,00 16.20 336.67  L44B6.17
¥ 544,33 © 20,13 . 344,67 8069,67 -
SeFo 504,00 - L. 16,73 - 336,67 7371.83
S¢Fs . chkg,00 - 15,47 - 261.67 5949.17
s _'s7s'1< ' 466,67 ’ 20.13 " 295.00 - 2700,50°
T8, 429,33 _ 16,93 - - 273,33 . 3097.83
- SgFy © 392.00 . 15.47 268,33 . 1939.75
. SEx - - 7.62 - 0.47 - _ 22,70 333,00
- CD(0,05) . : NS - - 1,40 . - 8,00 RS

," ) - \AAQAZQ. c;ra4z> @9 jg B 45513%3

- Maixe dlojer. - & s 50 par ke
c:owpm +eder @ fs -_-;5 Per fcﬂ
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.61, Ava:tiame nitrogen in the soil

The effects on the avawiable n&tragen in seil due.
- to different armp arrangamsnts, fertilizer 1eveis showeﬁ
‘matked differences while ﬁh@ir interaction showed no marked

difference..

Ameng ﬁh@ éifferent arop arxang@menﬁs 5 recerded

_ 6
"the highest value for available nztragen in the g@xl aﬁter

";the exnerim@nt ané 37 racord@d the 1@wast vazue..i
. | e \
Available sail nitr@g@n eaatents increased signziiaf
aaatly as ﬁertiliz@r levels were raisad from FB t@ Fz ana

-again from Fy £0 B .-
éaﬁ!gﬁiﬁﬁﬁiiébla‘Ph95§h@#us*iﬁ‘ﬁhéusaiiA‘

Avaalab&a phaspherus in the sai? after ﬁhe axperi~
'}ment was &nﬁlueﬂaea by dafferent mf@p arrangementsa E@rtﬁm

;1azer leveis anﬂ thezr iﬂt@ractions.

&mmng ﬁhe éiﬁferant crﬁp arrangements s@ xemcrded .
,the highest valua for available phasphorua and 53 the lowest,

;.-anéiﬁering:ﬁhefﬁér%ii P levelu. r1 racorded the.

'high@at value ana FE the lowest.

In the gase oﬁ.difﬁegeng %xeatﬁsﬁﬁvgéméiﬁatianﬁ
- S4Fy ﬂe@ﬂfﬁa@”ﬁhﬁﬂhighﬁﬁﬁ\Walge,gnd.sggéwgg§;3733 ﬁhe Loweet
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O

© 4.6.3. Available potassiun in the soil
 avatleble petassium in the soil ‘aftés the Gxperim
‘ment: was' affected by different crop arrangéments, fertili-

- zer levels .az:a. their ihteraction,

The treatment 3@ racorded the highest sralue. ﬁar
,;availabl@ patassium An the, -goil: an& 57 gaVe  the- lswast

- value,,

Considering the. fertiliger lévels, F, recordsd the
highest value and it was follewed by F, vhile F, gave the
lovest avallabie p@tassium in the goil. after the exnari»'

"m@nt.

among the ﬁ#éaéﬁant'ypfsinations, the maxﬁmum Valua |

was given by Sé 1 and the miﬁim&m by SGFB

” 4 7, Bi@lmgical eﬁfiezenay indzea$

4 Toks Lan@ equivalent ratlo (LER)

o ”h@ aata o LER were analys@d statistically and ﬁh@
mean valuaa ar@ presenteﬁ in Tahle 13 ané the, analyﬁis of

o vaxﬁanae in Appendzx VIIE.v““’

Th@ affect of éiffer@nt Crop arrangamantg was siognie
fzcant an LER whlla th@sa of fertility levels and inﬁerm

actiens ware not szgnifieanﬁ.
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Amcng tha ﬂifferent crop axrangemems S,, me&@réed
the highest LER value of 1,58 ‘and SS the' l@t:est: (‘3. 29)., .

8y was-on par with 8, and 86" R
é’iz Land Equivalent Cosfficient (LEC)

The c’iata on I;EC were analysae’i sﬁm..istically and t‘he

- mean’ valuas are prmnmd din ‘z‘able 11 and Lhe analypis of

"“:‘vaz-mﬁce in Amaeﬁdix vIIT., - o

The aw'i‘fects dtz@ £0 da.ﬁferant cmp arrangememts and
-: fe.ctilim lem.ls were signiﬁicant on LEG whila i:hew :i.nter»

aatian efﬁeets was net markaei,

@i the éi:.fferent crop arrangunents 33 r@ccréed the

' iughest valu@ and SS ‘.he’ lowest.

Cmﬁldﬁring i:%zez fertil;&,z&r levela .Wz recordea the

highest value and :s,“%: wag cm paz: ‘with F,.  F. recorded the

3* "1
lct;@s{a LEC.

AT 3e ﬂsma % Time Eqmval@ncy Ratio (ATER) p

'Z'he data an ATER wera analmed 3'te.tmtmall3f and
}ﬁ&e m&am values ax‘e presented in Tabla 11 am?i the anaiysis

of variance .m Appené..x VIIT,

fertilﬁ.zer 1evels ancl theﬁx interac:ti@n wexe significarﬁ:
'on ATER. I | |



Table 11, Advantaées of“intercropping - different indices -
Monetary Advantage based on 1ER and IER

LER, LEC, ATER,

o,

e m w Mmoo jmmm ™
Main factor _ T .

s, 1.7 0,476 1.276 ©5485.20 1-,470
EE 1.58 0.590 . 1,310 6466.49 1.610

S 1.29 031 1.154 364,64 1.295

Sg 1.47 o.h91_ 1,264 541244 1.482
_SE+ 0.035 0.035 0.019 363.87 0.030
"cnh (6.05) 0.12 - 0.12 0.067 1259.20 - 0105

Sub- 7 , » A )
F, 12 0.430 1,230 5371.51 1,430
F, 147 0.0 1.270 5467.91- 1.480
Fy ST | 0.480 © 1,260 LATA6 1,480
. SE+ 0.017 0.015 0.012 - 161.10 0.017
cD (0.05)° NS _ 0.046 10.035. NS NS
-8 x % 1nteractioﬁs ) V o

SFy b2 0.430 1,240 5503 .50 1.420 -
SF, 1.48° 0.490 1,320  5651.70 1,148(_37
Sfs 1.51 1 0.510 1,280 ~ 532041 1,520
SaFq - 1.54 0.550 1.300 6589.63 1.590
SF, 1.58 0.590 1.270 6627.36 1.590
SsF5 1.63 0.640 1.360 . 6382.57 1.6L0
SF4 1.29 0.300 1,150 3935.22 1.270
SgF, 1.34 - 0,360 1.200 4298.87 1.350
SoF5 1,24 0.270 _1.120 2699.83 1.260

S¢F 1.43 0.450 1,220 - 5657.79 1,440

S¢F 5 1.67 0.500 1.290 53130.70 1.490
SeFs 1.51 0.520 1.280 5265.82 1.520

SE+ 0.034 -0.081 0,024 322,20 0.033

cD (0.05) NS NS 0.071 NS, NS




o

C@ns&demng the amp amang@mantsg 33 mcm:ded tha .

»’«»_‘highest value and 35 the lowast. The

Sy end s epeonpass 1

?mmg ‘ahca three £ert;e.lwa.t levels E’z reord@d the

. highesi: ‘{raiue af A‘I’ER anﬁ _E" the laweai:., - }:‘Zand 1’5‘3 " were

T on pah Fs was o par wi*h }?1 a8 t:ell. R

2y Ccnmdemng the @ifferent breatment combitiations;
53 3 retordsd the highest value and’ S F, the lowsat ATER:
> 4 8. Ec:@mmisz eﬁfiai@ncy méie:

t& 841. anaﬁary amramag@ baseéi on Im.?%

-

‘Ihe dm‘:a m mt:vnetaxy aév;am;age hased on &E:R mr@
| analysed &tamstiéamly mﬂ the maan valuea az:fa pr@santed '

o ‘m Table 11 anc'i t:h@ analysis @f variam:s 31‘1 Appandix VIIZ.'

The ef;fects due ta eiz.fferent @mp arrangemams was |
g ss.gnifz.cmt on’ %:ha mena‘ca&y adetag& wh le that of fertiml |
- 112@3‘ :Levals and tha ini:ez:acﬁian of fartilzz.zex levels w'i thi

.cmp Wangamanta were mt g.a.gnifmant.

o Am@rxg ‘%:he cz:ap arrang@zents, 53 me@réaﬁ th@ high@st
| value ané SS the i@wa&t monatary advaﬁtage«, 52 was f@m}&

0 ba achmntagaaus over Sgv .. R ’_ ,
" 4.8.2. Incoie Bquivalent R‘a?#;ié (zER) ©

| ‘The data on {IiiER were aﬁ&lﬁsﬁaa ‘statis".t{maliy @mdth@



mean values are présented in Table 11 and analysis of

variance in Appendis VIIZ.

The effect due taidiﬁfareﬁt orop arraﬁg@meﬁﬁé wag
@ignificant on IER while that of fertilizer lévels and
the interaction of fertilizer levels with Qx@p'ésrﬁnéémenta

weré not significant.

—

ﬁm@ng ﬁh&'@ifﬁég&at_grap‘agzahgamsnts, 33.9howeﬁ.€hé

highest value and S; the lowest.

448434 heb returns

The net ratarns from pure crops and.miyad/cr@ps were
analysed statistically and the mean V@lnms are. pxesented

in Table 1®5ané ﬁh@-aﬂa&?&i$~0£ Vﬁﬁi&ﬂﬂ@wiﬁ Appendix VII.-

The efﬁects due t@ éiﬁﬁerent czﬁp arrangemanhﬁ anﬁ
fertxlizer levels were spignificant. on net returns while
that. af their iﬂ%exeatmen wag not gignificant 33 recogpdad
the highest returns and &, the lowest. ALl int@zainp arrange-

ments were found to be bettér than pura'gxap.arxang@ménﬁsg

Cengidering the fertilizer levels, ¥, recorded the
highest raturna and Fq the lowest. Th@ different 1evals

were Slgnlfiﬁaﬂtly d&ff@rent from each eth@r.
4.8.4, Benefit/cost ratio

?heaaveragé benefit/ecost ratio from the three
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Economics of maize + foddar'céwpéa intercropping
sygtem under different fert&lzty levals and er@p
- arrangements .

Treatments

Benexiﬁ/

. gost ratio

Returw/

rupee ine

vested on
labour

Retﬁfn/
rupee inm
vested on

,,fertll¢ver
: (Rs. ;

Réﬁﬁrn/ )

- €ropping

ﬁay 4

(qu} L

5%y
S¥?2 _
573
®21
Safy

SoF3
S3¥y
832
83F3
Sq¥y
%aFs
‘54F3 ‘
SsF&
SSFQ_
Sg¥3.
%671
8P,
. SﬁFE
5%y
S7%2
SqFs

a 1730 -
i liéﬁﬂ.z :
1.480
l 137@@i‘-

S 1.750

1.730

“1.790G
1{?@@'?
1.720

1.650

1:460

‘1@690

1,870
1.470
14750
1.6108
1.650 Y
_1643@ n
;&@5@@ l:

;r.ggﬁg} ‘

‘1?9®Ef"

1.945
;;8@@
1,831 .

1733
" 14506

1.852..
1.796-

 1.528
L 1.949
. 1867
- 1.700

1,900

1.635°
1.647

7 567??

8,687

9,240

6,056
7047

8,660

‘555554i

?54§7 i

“9&249'5
.k?3505'

8,656
?5753

5,323

’ﬁq%?l
5,892

6:962
:80315‘
.5@79@

5.523

1"?4.5@

65;45'

46,99
" 91,56

B83.08
70.17
B5:32

89,96

T5:57
T4.96

65,19

- 45,01
o B80.5%

- 75417 -
 49.85

89,66

‘8i391 .
. Eémlﬁ‘,

57,46

- 40.50 -
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. replications were worked out and the data ave presented in

Table 12.

The -treatment combination 325'1 and 535*2 showed the
highest valus (1.,79) for this ratic. The lowest -valu@_

was recorded by 5, E‘ cembinaﬁiﬁng
4.8.5. Return per rupes invested on labour

The average value for this was worked out from the

three replications and the data are presented in Table 12,
-Of the éiffemﬂt treatment combinakions; z“‘i recorded
the highest valua and 8 &I’ the lowesﬁ value for this aspect.

4,8.6, Return per rupee invested on Eﬁertilizefrs

The average values of return per rupee invested on
fartiliaers was workeé eut from the three replicamons and

the same is présented in- Table 12,.

‘I‘h@ highest value- was recdorded by 83 3 and i:i;ae, lowest
by S,F5s '“ . '
48.7 . Eeturz’g‘ peﬁ.* ~creg;§iﬁg day

The average wfalues of return éaer cropping dey were

worked out from the three replicatians and the aame ig
pregsentad in ‘z‘able 12.

The highest Valu@ wag reeordad by 525‘1 anc”i the lowest
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. 5, DISCUSSION -

- The present j.nvega:giga”tian i an attempt to select
the best crop arréng@memt and fertilizer leéaﬂ'for‘a grain
maize o+ fodder Cowpea 1ntercropping system insummer rice
fallews. Tha ‘data collecﬁed on vari&us growth eharacters,
yielé, quality ané vield advantagas were analysed St&t&&tlw

cally and the results are discuused 1n ;his chapter.
5-1; ‘Gr'mnchérécéegg‘ R

5,1.1. Height of plants

a)‘ma:szé'cf’fam@? 5."@5.‘@@1@%&1@3}1 R

The results revealed szgniﬁicant é;ifexene@s in tbe |

height of the plants due to aifferenu cxop axrangamﬁnts ana

fcrtzlity levels at all ﬁhe sﬁaaes of growﬁh, excepc at
| a0 DAS, where the eff&eﬁ due to crop arrangement was not
 significant. But tha interactlcn of erop arrangements with
fertilizer levels was not gignificant at ﬁhe.&ifﬁayanﬁ
stages of growth. The crop arrangement S2 tf;hfaﬁe mai;‘»;e at
normal row ‘arr;»:_mgem@m was alternated with one row of ‘cwp&a
\shawad‘maximnmfheight of maize and it was on par with all
other intercrop afraﬁgemeﬁts‘énﬁ gﬁfavcgcy Qf‘maize ét'ncrmal
row: amsang‘ameﬂt& except paired ré‘w pﬁ.ant:i;mg of ':ﬂiaiza‘a:- The
lower value for plant height of maize in paired row arrange«- '

ment might ba due to the: inaxaa&eé intraspeciiic eompatition
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persisting thexe;\‘The7arrangamantvat é@fea.ﬁ‘ZD cm paireé
row caused an uneven sharing of space between différant"
maize plants, Within the paired rGW'ﬁhg maize piants Qere’
close enough to heve intraspecific eémpeti{si@n ;efsult;mg
in éecfeased’yiamﬁ height. ?his'was in agreément wiﬁh~thé

earlier results of Cordero anﬁ MQCGXlum {1979) whe xeported
. 51m11ar pcar performance eﬁ mmize plants in pairad>rows

campared tc nexmai rews.

Tha increaseﬁ?h@;ght of maize in intercrep treatiments
:.mxght be due to the ancreageé supply of . nntrlents 0. the
CTOPR, wharagcawp»arpepulatﬁon wag fniot enough to produce any
. adversg effeﬁt@-;ﬁventhough4Ssgwsé.prane;terihesaﬁ@,gitugy
-tion,.the-exisﬁénc@~ﬁﬁ,intragpaéiéicxaampeti&iaﬁ ma§keﬁ the

- favourable effects.

A& é@ Dﬁ& the affect eﬁ ﬁifierent ercn arrangements'
an the h@ight of maize planﬁ was ﬂ@t gzgnaficant‘ &t this

_'cima most 04 the maize plan%s wexe in.ﬁhalr Eﬁﬁﬁ tasse?lang -
stage. . Haizel (1974) and Merey Geerg% t;wa:x.,) obsewe‘d that -

" when meige was intercrapped with l@gumas, ugtm the tlme aﬁ

tasselling, the maize wag mar@ cam;etitiva than legumes,

but thig has been changed in favour of legumes frcm tassellm

ing to maturity @f tha maize erop.

' Agazn at 60 s hnd at the tlma of hagvest 82 proéucea

| th@ maximum plant height and 34 and 36 the manimumﬁ' The



harvest @f cewpea at 45 DAS favmureé ﬁhe maize plants by
the resgidual effect of mitrogen in the case of 1nt~rcro@
arrengemenﬁs. - One mors t@p dzess4ng of nitr@gen was given
to the malze plants aftar the harvesﬁ of cawgaa. Thpa@
'cond;tions ﬁaveured.ﬁhe maiza planta in lntercrop treat~

'ments t@ increase thear plant height at’ these stages.

| The maximnm height was ﬁr@ducea by the.highest ferta~
;‘lizer level aﬂd it wag mark@dly ﬁifﬁerent ﬁrem the other
two 1@v&ls,’ ﬂelght belng a,dharacter dependent on nutriu
:tion. iﬂcreased applicatien @f fertil;gers m@uld have
| eﬁceuraged the rosﬁ gr@wﬁh whieh,in urn resuited in highar
| rmue ef nutrxant absaznti&n wni&h was manifested in, zneruase
ef plan“ h@ight, Chand (19?7} alse ebﬁerved similar 1ncreaﬂe
in height of @lants by ﬁhe applmcanian of highex dase& of
'nitrmgen in a maaza * leguma interaxopping system.

“b) Couwpea cfrab:v;_e 6 and Appandz.x z::z;f);

» Results‘aan&én%*hé£§h£~a§'éﬁwp@é’ghQWEd*%hét'ét-ail'
~the stages the dlffereqﬁ plant axraaaemanns had’ 81gna§icant
&nflu@nce on- th;s charactere‘ The pure crap of CQWpea (87)

; exhibated the maxlmum h@lghc at all stag@s, ‘of grawuh. Eettex

~_‘harveutzng‘of-auml&ght~by cowpea when grovm as @ure cz@p

',might be  the raason‘fér ﬁﬁis; Purﬁher, there was no Shadlng
effect of maize on the pure chp ef &ewp@a& Agbaela and

Fayemi (1971) and Balal ti@?é} stated that maize was. more
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competitive and aansidéred to ke the dominant species when
intercropped with cowpea. 'The‘resulés_ébtaiﬁéﬁwiﬂ.ﬁhe*pxaseﬁt
‘ inveatigatian»ére in agreement with the findings of the above

werkérg,

The highest 1@vel of ﬁeftili@aﬁimn p;édu@ea_the ﬁéllest
plants and the lowest level the Shortest. Hé%é éa‘ﬁé3~tﬁe4
highest level was signifieamﬁ ¥ éifferent fr@m the seccnﬂ
level, while at the timé-af harvest, bﬁﬁh of tham were @n
page In the @arly stages lggum;neua.planﬁs:m;ght‘nave res-
ponded well to. the added fertilizmers and that miéhﬁ‘hava
inéréased their height differently aceording to the levels

of fertilization. -

5.1.2. Mumber of leaves per plant

a) Maize (Table 5 and Appendix IT)

“ From the results it could be seen that %here'were .
;SAgﬂifacant éifferenaus in the number of leaves- of maize
due €o dzfzerent crop axrangements and fart¢lizer 1evela at

all stages of growﬁh. _ . LY

The cxoé arraﬁgem,ents2 p&oduéaé~ﬁhe maximu& number
tef*leaves and it was on par'wiﬁﬁ Sgs In éﬁhéf CrOp Srratge=
lmen es ﬁhe increased interspagific aaﬁ intrasm@aifmc COmpa-
titions might be the reason for reduced number of leaves,

Pragence oﬁ ohe row of cowpea in h@tween~the ngrmally
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arrangad maize rows might haveTcauéed~n@711&ﬁef£edi“bn3fhé
- foliage production: of maize. . Mcreaver, being'a legume and
with adegquate fertilization it mlght have: prcvid@d seme '
benefieial effects to the non legume. Guljadv and Ronsal
{1962) :@porteﬁ that growﬁh of maize was stimulat@d by ;
sccret&ons from tha raats of legumsa 1n the lntexcropp¢ng .

System.

_ The relationship between fervilizer levels and leaf
number was found to be linsar, Aaéaarding't@.agrgvand;'"
Keyande (1962) and.Chand (1977) the nutrients especially
nitrogen influenced. the cﬁopﬂfaVDurably‘in a1l iﬁS;gﬁOﬁﬁh'

phases and in the production of leaves.
beﬁémpeavi?able 6 and :Appendix’ IIT)

'5Aﬁ:éll the'skéges of g?éwtﬁg the number of leaves
;in.eawpea was. found to bes unaffected by different crop -
‘ arrangements evemthough pnre‘¢fop 6£ ¢awpeaﬂg$y€ aycgmpa.
watively higher number Qf 1eaves,- Both interspecific.coms
petition 5n—iﬁte;qul;q£e and intra5pecific competition in
pure culture were founid to be almost similar in effectlng
their influence on the performance of cewpea thh regard

to this dharacter,

The highest,fertil;ggg‘ieval wag, found to produce.

the maximum number of leaves in ?@WP@a at all stages of
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growth., The increased doses of fertilizers, espeaially
nitreg@n and phosphorus,. weuldfhave iﬁcreased the grswﬁh
of piants and the number of leaves. Singh anﬁ Jaln (1966),
carg gt al. (1970) aﬂd'ﬂeréy Gearga‘€1981) also reported
‘the influence of indreased applicstion of nutrients in |

increasing the\number»af 1aaves~af 1ehf“,8 in- ﬁhe inter=

ercpping and pure cropping systens, Mare@var. increaéed‘f
leaf number dué to. phﬁsghorus application was reperteﬂ in
cowpea by Tarilla gt al. (19?7)- The results dbtaimaa in
the present investigation are in agreement with tha vesults

of the above workers‘
5:1.3s Days to silkiﬁg {Table ?fand,ﬁpgend&x;rv}A

Resu&ts showad Ehat differsnt crop arraﬁgements,
ﬁ@xtilizer levels and their interactions haa no signmflcant
influence on the days to gilking indi@aﬁing that this is

mainly a geneticelly influenced character.

5,1.4. Leaf/stem ratio

a) Maize {(Table 7 and :&p@&ﬁdﬁ.ﬁ V)

The dufferent crop arrangements and the interaction

) eﬁ erep arrangem@nts with fertilizer levels preduced sionie
ficant effect, while the different fertilizer levels indie
viéualiy had no gigniﬁi&anﬁ influence on the leaf/stem ratilo.
of maize. The treatment 3, produced highest falues Eor‘ﬁﬁis
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ratio followed 5&“31 and ﬁhese were on‘par. zn thasa crep
arrangements. maize plants m&ght have»been supplied wiﬁh
BuEficient spaee ‘to pmaduce langer ané hr@aﬁer ieaves cam—
pared to ethers, This mlght be the reasan fer th@ ;ncreased
raﬁi@i The treatm@nt 56 recorded the minxmnm leaf/stem i
ratids “The' unavailability ef sufficient space anﬁ the scxaﬂg
competxtzon for nutrian&s resnlteé in the 1aw l@af/stem )

ra&ie.

. The int@racticn 54F1 :ecoréed the maximnm value for
fl@af/stam ratio, It was noticed that the crop arrang@ment,
34 praéuced signlficant y'higher rat;@ while tha eﬁféct of
,fertalizex 1evelg war@ net signiﬁiaant. In genexal foxr
intercrop arrang@m@nts the combination wiﬁh fertil;z&r 1evel
', was found to be: the best.

b) Cowpsa -~ 1
‘The leaf/stem ratio of cowpea was found €0 be not -

affected by different crop arrangements, fertilizer levels

and thelr interactions,

5,2, Yield aﬁﬁ?iﬁutes..

B5e2a%s . E@éﬁ@r yield of. cowpaa (;able (™ A?Fenéiy'zxz ané

Flgn 4},} ’

{EWQ§~a$rangem@nts-andrfértilizﬁr,1e§alé,§ﬁéﬁé@fmérkéd'

influence on fodder yield of cowpea eventhough their'inter= -

acﬁi@@-eﬁfeaﬁs were not significant, Tha:yura-ér@pjéf-éaw@ea



greaoréed,the maximum yield @i 2@.54 t/ha. ;Théﬁiﬁééééééd
ifyield in ﬁhis treatmant was due t@ the higher plant ponum
Ei1ation COupled with ﬁhe ﬁavaurable eﬁv;renmena with regard
i4to land &nﬁ nutriti@n resulting xn luxuriant v&geta ive
fgrcw%h,\ Gr@wth dharacters lzke pl@nt height and.number of
) laaves were maxmmum in th;s treatment.- The cumulative
lT-effac:t ef ﬁhese characters xesulteé in iﬁcreased foddar '

| yaeld.

ﬁm@ng the lnﬁercrap treatmentsa 83 regorded the.
highesﬁ fodder yzeld, Here the plant peguiaﬁimﬁ ef cowpea
' was high cemmared t@ other*intererepping arrang@m@nﬁs ~~~~~ SG
jpxoduced fhe second h;ghesﬁgaelé, whidh haﬂtthe sucend |
highest plant p@pulatzon in ‘the syﬁtem. The' ralaﬁlenahip
‘b&tW@en plann p@pu atlen and yield was found to be llnear
and positive, Similar increasses in the fodder yield of
~pigeen pea When grown a& int@rcrep in ‘sorghum have been
- recorded by<earlier warkers l&ke ”reyman and venkate~war1u

| (1977),_2

‘ - It was alsa seen ﬁhat the highest yield was produced
by the highast level of fertilizer,: The‘yzelé attributing
“ch&ractersa lmke he;ght of th@ Elant and nunbeyr ' of: leavas
per plant. were maximum under the highest level ec feiti»
 1izer applzcatlona ‘Friom ‘the uptaka 3tndaes §Table 9) it

) .was clear that the uytax@ @f magar nutrients was also maxzmum
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in tha fertl?izcr level F1 The incraased upta&e eﬁ majcr
,hnutrlents might have had pasiuiv@ effect on yield,attriu

buting characters resulting iﬂ iﬁcreaﬁed;fadder yield.
5.2,2. anbér of ;c&dbs : per p:lam-.i' §%ble 7 and Apamndm V)

Wher@ was aigniflaant éifﬁeren&e 1n th@ number of |
cobs per plant due to differeﬁt crop arrangemEﬂts anﬁ ferm
t&liaer levels, The effects due t@ the interactien @f crep
arraﬁgéments with fertilizer levels on this\aharaeter wasg
not Eignifiéant.:‘&m@ﬂg“ﬁhe Q;a@wagrangementsrsi wés-foung
‘ to~bé»significantlYpéuperiér’teweﬁhexs-exﬁeptwsafand‘ﬁhega
two treatments Were om pav. ' Both these were pure crops af_-
maize and henae there was no Qampetlticn ‘Exom the inter=
¢f@pﬁ. This situatlaﬁvfacxlitgtad the maize crop to . utilise
the environment ‘and ﬁ@ pxaduae higher number‘af cobg. per
f plant in tne scla Cropping systes . Increas@d campeﬁxtian
“Erom, intercraps nghﬁ be the redson for reduced mumber oﬁ

 cobs per plant 1ﬁ malze gKQWﬁ in thm iﬁtereropping aystem’“

From the resulﬁs it was natiﬁad that the highast
Fertilizer lavel &onﬁributed to the maximum number of cobs
per plant. ~This.£ind;ng 1a'in~con§¢£m;iy with the resulis
oﬁtgﬁ:ﬁ‘ed by Sharma (1973), Rathore gt gl. (1976), Brar &
Khehra (1977), Short gt al. (‘19é‘2')'l,g..\1{arim‘ &k a2k, «(198’35-;

and Adetiloye gt .,%.3.;.« {(1984). .
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5.2.3. Length of cob {Teble 7 and Appendix IV)

The results éevealea significant éifz‘:’erence in @b
"length due to <rop arrangements and ﬁeﬁtiliﬁﬂﬁ'1€VélSs“
Hexe algo the seie-qrép arrangemeﬁta produced i@ﬁgér*éﬁbs

. than the intercxopped ames.: The 1aek of campatiti@ﬂ ﬁar
.gpace and nuﬁrients by intercr@ps in pure erep sv&tem might
‘hawm centributed to. ;he pr@éuetioﬁ ef 1¢nger c@bs iﬁ sale

croypeé plots, - .. .

‘ Among the twc solu crop arraagemcﬂts; paired row

| arrangement (54) recordad sllght *eductmon 1n the lengéh of
:cabs.‘ This is beeaa@a of ﬁhe aemp@tztien am@ag th@ plants
'Wmthin the paired raws. The h&ghesﬁ l@vel of nutxienﬁs alsgo
praéuced 1@&9@: cobs unéerlyzng ﬁhe faet that adequate fore
;,tilizatlen 13 ess en;ial,gofegpleit.the ¢mil”praéuctive capa=
city of Crops.. In@reasa An lengkh af gob with 1m¢raas1ng
_levels of nitrogen was yeported by Subremonian et al. (1982}§
adetiloye gt al. (1984) and Jaleesa {1987). -

" '5,2.4. Girth of cob' (Table 7 and Appéndix IV)
‘The effects, of, different crop arrange’:ﬁanté and the.
: ;lnteractmen of crop, arrangements. wﬁﬁh Eartxlmzer leve1s were

- not significent in determining the. &@b girths while tha
different fertilizer lovels Shawaé signiflgagt,gffaqt,
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To produce. thicker c@bs»adeqﬁéﬁenﬁerﬁilizatiﬁn is
a must and similar result& were4alsa reparteé by Linay Xavier
‘(3986) and aaleesa (198?) by increasiﬂg nitregen levels in

graln maiza.

EAERRET

.,,$¢2§5¢;KEMQa?p9£~grainsp§$$_cdb4{?ahle“? &nﬁ”ﬁbééﬁﬁi% 2?) ’

‘The x@snltg revealeé that the ﬁlfﬁerent crop urzangeu
 ments and ﬁertlllzer levels haﬁ aignlficant influence on the
‘ number'ez‘graznu per cab vhile their interactions was not

‘significant,

5 Qf the different cr@p arrangeman s ﬁhe pnre croy of
maiza preéuﬂeﬁ the h;ghest numbaf of grains per eob, This

mas 1n agreemant wiﬁh Lh@ fandinas af GFarl and Stcrn 61986).

| Levez, ‘of ﬁlefstilﬁ;zeﬁé Also. significantly :s:msmémaa

the ntj}ur of graing per cob. Number of grains increased

llnearly with inerease in ﬁertilizer levels, :@imila?fxééult ’

‘was also reported by Rathore gt gl. (1976},
5426, Thousand. 'grai@ ,‘w;eéigzﬁt ié;%abz,ae 7 mé ’gppeﬁm )

.. Th@ xesulta revealed Ehat ﬁhe 1000 grain weaght uas
lnat ipfluancﬁé hy ﬁifferent crop. arraﬂgement@ and xnteraetman:
af crep arrangements wiﬁh fertilizer 1evelo.‘ Eut the diffem |
rent fertilizer levels showa& a gignificant. xnfluencm in
- 1000 grain welght. bLike all other yield attributes, this
dharacter was also pesitively influencedAby adequate fertilin

zation. Higher nufrient levels increased the size of seed
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- by proper grain £illing and vccﬁtributed ko a higher 1000
grain v‘eight. Rathore gt al. {19’76) and Kharkar (1980) alae
x@;acrtea eimil&r £indings.

5s2.7s DXy waigh“eﬁ: of graing per ¢ob ‘(Table, ‘7 an@ Appénéix Iv)

The results yevesled that different crop arrangements
and fertilizer levels were significant in incteasing the
dry weight of grains per cob, whilé theilr interaction was

not significant.,

- The p‘ure crop of maige u‘ﬁéer normal s@aéing (60 x 20 cm)
recorded the hi ghesé; dry weight of grains per cob, The
increased grain nunber pey cab and the highest 1000 -grain
weight might have cmntmhuted tcs the maximum ciry t:eighi: of
grains in the pure cmp sy&i:em. m:ang the in’cemzog:» arrange-
ments, 32 prcducecl maggimum dry wa:.ght of graz.ns per coio. - In
this crop arrangement the p@yulat:a.@n of cema was minimum ,
and hence the competition for light and nuw;?-tian t,muld have
Jbeen less. ' The number of grains pé@-‘ cob was also higher

for 82 .

The £ull recommended dose of fertilizers produced
the highest grain nunber per cob and maximum fth;ﬁusand grain
welght and these together might have contributed to the
mesedmum dry v:e;ght -of grainsg per -’e‘:aeb in Fl taf:%’aatméhtﬁ@



S 2.8. Gra;n yiald (Tab&a 8, Appendix V and Fxg. 4y

f" t,’»~L',

- The pure crop of maiza xecavded a sigﬁificant insrea@a
in grain yield over the lnﬁaxezoyped ones. The hetter v
<growth envizonmant in sole cropping. c@ntrmbutea increased
cab numbwr per plant, namb@r @f grains per eeb aﬂd 1000 1,
grain weight Whiﬁh tagather wauld hava inereasea the grain |
 yie1é, Similar yield x@ﬁu@t&on 1n imtercz@gpad maize wasl

reported by Remisaﬁ.(198@3 and Eavia an@ Garcia (1983).

lBetwean the pure ﬁIQp& of maxze, sxngLe row plant~~»‘
ing (60 % 20 cm spacing) recardea a s"gnificantly higher |
‘ graiﬁ yield over tha‘paixed rQW'plantlng (4@/86 ® 20 cm).,'
‘The closer rou to row spacing withxn the pa;red r@ws could
have: eﬁhancad the Gﬂm@&tlﬁleﬁ betwe&n tha plants ané ﬁhlﬁ
in tukn. canﬁributed o a éear@ase in grazn nvmbar p@r eeb |
and 1000 grain we;ght Which iﬁ turn mlght hava result@& iﬁg
decreaged grain yield. ‘This was mn aereemeﬂz wiﬁh tha L
‘results obtained by Cordexa ‘and McC@llum (19?9) and Umrani_‘

) i

ek al. (1982)e

ammng the antercroppmng system &2 recarded a igni«
ficamtly‘hlgher grain yi&ld ever cher crap arrangemenﬁs.‘

The m&ndmmm interarcp pspulat;en in 82 coa‘d have reéuced

he c@mpetiticn ang thua in turn helped %o inarease ﬁh@,
number of graans per coby 10@@ grain waight and xinally ﬁhe

grain.yield*-



| Total yield (t/ha)

30

20

15

10

Z+ Cowpea fodder

1 Maize grain

, | Maize stover

i

8,, Ss,
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Fig. -4 Total yield from maize + fodder cowpea 1ntercropp1ng
system as affected by different crop arrangements
and nutrient 1evels



Gxain yielé was 1ncreased du@ to inereasiﬂg d@&@g

@f feztxlizer a@@li@&tl.ﬁo_ Higher d@aes af f@rtllizef‘

ﬁaveured the gr@wth of mlants amé.helyeﬁ t@ aacrease thafnw:kA
varieuﬁ yield ccmpen@nts like nnmber @f grains per cob,
Length @ﬁ eob, girth af aob aﬂﬁ 13@0 grain walght.u All
ﬁhaae togeﬁher cauld h@VL xesulﬁed‘iﬁ the 1nﬁraaseﬂ graiﬂ
yield@ These vesulta ware in agreement with ﬁhe finﬁings
repaxte@ by Pushpangadan and Gﬁsrge (1965)3 Sasidhax amﬁ
Sadanandan {1972), Meﬁnakshi gt al. (1975)3 Khan and singh

| f’l‘?‘?ﬁh Satyanarayana gt &l. (1978) and Kumar ,,e«:_t—,,g;,. (1984),

5e249 ,stmfe;x;j y?ia;ld f(?abl'% 8@ i&ppeﬁéix "‘f'f’: ‘a;ééfﬁi@ﬁ}é? 4) |

Frcm the results it was revealed Lmat tha»pnre ercps
. of maize recarded smgnaficantly higher‘sﬁaver>yi$1a than
'tha *ntercr@p@@@ @nes.ﬁ Bue to’ laek af‘acmpetitiena auxuriant‘
“plant grawth was n@t&cad in the s@le cxep axrangemant. It |
was also seen ﬁhat ﬁhe t.tal dry*matter pvoéuetaon was high
ﬁan tha ab@ve treatmeﬁts. These affaata togethax mighﬁ haﬂa J
"r@suited in an anhanced ﬁhaVEr yiel@ per pl@é in th@ sale

crop systems.

s

Amang the fertxlmzer levels txied ﬁhe highest level
:ef ﬁunrients smgnificantly 1ncreasad the stever yﬁelﬂ. Th@'
-Vegatative characters 13.,}:@ hez,ght @f plantsg nm1b°r of.

"leaves péxr plant etcs increased wzﬁh incxeasiﬂg levals of

nutrlantsfand;henﬁat&ﬁ@raaae@ thavatavar yielﬂ@ - This ig in
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eonfaxmz,ty with the fmdings of Santos and Olse"a (3.9'?7%
and Singh et al. (1982),

Harvest Endex {Table 7 and App@nahx )

Hamst indey was m.gmfz.cantly influenc:aeﬁ by diffaw
x:ent cmp arx:angements and ferm,lizer levels, but i:.hmr )
interactian effec%: was mt s::.gn..f:acam:. , fhe maammmn valuce
fer hax‘ves%: :a.hdex was ebtaineé :i:‘or 55 and sﬁ ALL he -
im:ercmp arrangements were found. ta be on par and 8:3.9:1:1»

| ficantly superic:r to _pw:e crep maixe. ‘X*h@ raﬁuc:tmn in |
stover vield of interc:s:oppeci maiza c@mpared 'i:o graz.*i gle?d
might have cantz:ibuted to-a higher ?aarveat index Fox i:he

interamnped maize.

Comsieier;ng the fertilzzer lave‘als the highesst fez:ti—-
"1 ::.ze:z: dosge mcord@d the maacimum ha::'vest J.ﬁﬂeﬂi zmich was on
par with its mmedla‘ce lower level {i@. ‘7‘3 per cenit oz: ]
recomzended level) indicating the lowex' doge is sufﬁiciem&

to ﬂci;tam higher harvest indsx.

A relatively higher harvest index at higher levels
ef fertillzers is a ¢lear indication that the Var;.ety trs.eﬁ

responds well to the applz.cat:.on of ﬁertz,l ge;:s,

5,._3 - Chemical .;compas‘z&.ﬁion
'5.3.1, Nitrogen content
a) Maize { Table 8 and Appené.ix V)

The nitrogen content of maize stover as well as
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grain was influeneed by different crqp arrangemants ﬁertiw

lizer levels and their intaraetmon,‘

The results indieated that the yresenﬁe @f cawpea
influenced the nitrogen aenteﬁt @ﬁ'maiza. The interartp
treatments recoxdad. higher nitr@gan content than pure Crop
. of maize. The release cﬁ nitr@gen fram zh@ nadules of
legume w@uld have helpei in increasimg the nitrogan eonﬁent

. of the maize plants,

~ The nitragen content of maize vas als@ feund o’ be
inereased with 1ngr@asing levels of nltragen. Eventhough
the applied nitrogen in in&ererm@yed treatments was higho‘
that was shared by the aampgnent creps of the aystem, and
the root nodules of the interﬁr@p zelaased the fixed nmtraw ,
gen which might have contributed to the incresse in n&ﬁrcrgen
¢¢nﬁen&~@f{méize-gr¢p«\ Simiiaﬁ'£é$ﬂits‘me¥a'xep¢rted.by
Tiwané_gg;égm {1978) an&b?ishé&‘@iB?Q);

b} Cowpea (’Table 9 and appendix vx)

V The nitragen content of cowpea at the time of harvaat
was influenca@ by crop arrangements and fertxlizev 1@@@19.
The crop arrangement 53 regorded the maximnm.n&tragen cen-—j
teat¢ Am@ng thé different fertilizer levals trieﬁ. the |
highest level produced a sigmifiganﬁ,inexegse;xn_nitrogen

¢ontent of coupea. Ingreased nitrogen appliéation might
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have 1nereasad the uptake @f nitrogen by~the plant an&

hence increased the nitrogen ¢ontent (Tisdale et al., 1985).

5:3+2. Phosgphorus content

a) Maize (Table 8 and Amnm v

‘Jcantly in¢luenced by dlﬁferent &r@p arrangements. f@rtzlizar

‘; iev@lﬁ and thezr interaﬁt¢¢ns. “ha gure creps @f maize
r@c@rded aignifiaanﬁly high@r yhaayherus aontenﬁ than the
;intercrepped ones. In intezaxapgad.pletsi the intercrap

: heing a 1egume S@m@ quantity cf phasphorus might have beén

util;z@d for the Xroot growth and aativatlcn of nitrogen

£ixing bacteria lesﬁale at-a&«; 1985) resulting in a

- reduction in tha phaspharus centenﬁ of m&ize in maige legum@

,_in ererappad plats. .

~ The highest level of nutrition éiggﬁifia’:mﬂ? increased
' the phosphorus content of malze. Increased nitrogen level

" dus ko iné‘ra*asea dose of: fertilizers might have ¥ésulted

in the increased sbsorption of phosphorus, which im turn

increased the. phosphorus content (Tisdale gg 2les 1985).
b) Cowpea (Table 9 and Appendix VD).

The phosphorus ‘Content. @f eQWpea was signifmcantly

_xnflueﬁc@d hy cxmp axrangement and fartilizer levals while



thair interostion was net Slemifl
;2 mwréaﬁ ghs h;&@haaﬁ y&z@:@?ﬁmﬁs m**

: %wl of putrients si av‘:,-:,f:ﬁ.ﬁi@asaﬁé.y dsic

amﬁ m@ pims@“;-

’if;‘li:}%:mﬁ*z Tewel due to increased

f@m@wa OF @4

) @q
‘im@m mgm have m#uz:;; jﬁiii ﬁ;ﬁ e:“m zmmasc:é |
abgorption of phosphorus _g&mﬁ&-%ﬂ. Lurn a«;@u%ﬁ have iﬁs‘z}fm@%ﬁ

the phosghorus o

Goges of fort

atonty
53,3, Potaseium gomtene -
a) Halza mma 8 and Appendis V)

| ’K‘h@ sesules: indigated that E»z and 8, gave the hi host

| @W@ﬂ% ﬁa‘- Wﬁﬁﬂﬁm ﬁ,g;

- mpize stover and they weve en

way m«m % and 5 a* As p@r fm@ i:ma%m mmmm 3

) REs &%zea ?zﬁ.gﬁmf: u
| %:ha% madge p&mm o a‘.iamxb more with 3.
aﬁ the @iﬁ%@r@nﬁ gortilizer lavels -ﬁ‘fi mymé@é the hi@?z%t

. Bf Wamima ke mumgw

a’?@%&%&m percentagds The high mmﬁ of potassium ppplis

‘cetion micht be

= maﬁﬁm f@r %&m incroased mﬁ%aﬂ.@m

aa mm. an in stow

content in maize grair T

in the cam o8 éﬁﬁﬁ&mﬁt a&n@m‘; wm@inaﬁm |

sﬁ  xecorded the highsst value &nd 4k vas on
tage Gue to individual

par with

Lagsiu pergen

SgFge The itioreased

- effegt of 8y 53 and ¥, might have refiedead in theiy coms

binetions alsos



N - | l 1(]4_

b):Cowpea {Table 9 and Apy andix viy o

"' In the case of cowpes the highest percontage of
p@"t%e;ssiumﬁm& recordad by the cr@p am*aﬁ{;gem@z‘%f S, which
was on ;x::ér"wiﬁh 55. In 52 and SS the mpulatwn of cm@va
. was less when compareé te 533 55 anc’i 8,? | The lewest ya.alds _
oé’ mwpea fodder wem alse mbtaim& zfmm i:hesa treatmentsg

1 “I‘he 102@ populati@n @f mew}p%. eoup}.ed with the 1ewar fedcler

© yield could havea resm.‘wa :Ln 2 higher cantent eﬁ patassitm

“in the plant. The abgm‘bad @@t&gsz.um mght: mat have been |
ptilised for further pmduatimn pus:paee and hence accmnu—

lated in plant paz:ta. o

The highest farta.li,z@r levea was fmmé m ba' g:iving

%:ha méximum poi:asswm p@mentaga, Higher levels of _far‘«;im
lizers would have stimilated lm—:ury é:éﬁéimptiéﬁ which inturn

" could have nelpeeﬁ m mcrease tha p@taaaimn cantent :m the

: plarnt (‘I‘isdale et*. al. & 1%5}@ Fur&h@r;- »ﬁhev tasslmu con=
‘tent in the soil was hign eaaming *:he plan'e tcs exhinit the

canswnptim. |

phenemenan of luw

; ,S by Quality aspects

Se4ale Protein content of maize (Table 8 and Appendix V)

The protein @oﬁgém of maize was not gffégﬁﬁeﬂ by the
different crop ayrangements. Similer results were algo

reported earlier by Mercy George (1981). ‘But the fértvilizer



3;éige;ls_ had a signif:ig@xfxﬁ im,ﬁixéenéa; on the protein pareen-
'éa@é“ef.m;izé‘gréiﬁ;"*ﬁéfﬁhezférﬁility'ievéliwa§9iﬁéﬁéé$éd;
ﬁhéﬁa'ﬁaé.é'@raﬁérﬁiﬁﬁéﬁe'iﬂﬂtéase in‘Ehegpxoﬁéih“ébnﬁgﬁﬁ
of grain, The relationship between nitrogen fertilization
and pratéin'péfaeﬁﬁaga was well e@tébliﬁbe&'bnyQVéréi'f
wmrkers (Trlpathi, 19’?1a ‘Singh, lﬁ?é- Gangze, 1978 an@
Jaleaaaa &93?). o

The treatmant aombinaticn SZFE racmrded the h;ghest

value ?or protein neraantage, whleh was en\par wiih 83 1
and Sge Fi sbowing that at higher 1evels of nitragen tha

gmateln eon @nt w&ulé be highe»

!

b) Crude pm_te;m aoment .;-;f‘ ,cz;exagpaa (Table 9 m@ﬁ?@éﬁﬁiﬁi‘ vI)

The r@s&lus ravmaled that all interermp arrangemwnﬁs
'gava hxgh protein psr@entage*thau ﬁhe gol e crqp of cowpea.\
Thas maght be due &@ high mutrient uﬁziization Erom the
 iacraased«£axtil1zer application. “The f@dﬁer-p mductiou
- from these treatmemtg were~alsa signifmcantly iﬁferiax o
that ﬁzam cawpealgxawn as pura crap and thus the high fers
'tilizer dose wmth the l@W’LOdder yield might have resultaé

1n an 1n@reased pretexn content in<¢nhererappaé ccwpoa.

5.5, vptake‘étudiés° ) e LT
5 5 1. Nitrogan aptak@ o
" a) Mazze (Table 8 anﬁ appenaix Vﬂ

”‘hcz Qi’-"@p- arrangement sz, gave the makimum nitrogen



)

uptake wvalue wﬁich was on par with all'@théx‘interérop
axraﬁgamﬁn%s, In interarappzng, the &aereaaed cmmpetltive
ability of maize plants waulﬁ have resulted in higher uptaka
of nitmog@n. The,maize,eouid have been able to compete
eagily with legumes in the uptake of nitrogen %egauﬁa,of ‘
i&s'@haliaw xoatASysﬁem‘ SimilarwreSulﬁ was also r@p@rﬁ@@
by Waghmara and 81ngh (1984) 1n sorghum & laguma intera

crapping systemo

The" ﬁext;lizer 1evelg had a marked 2 *nxluence on the
- nitrogen ;ptaka of maiza.‘ The nitxegen uptak@ incraasa&
signifiaantly at. hzgher 1evwls of nitrogen. This was in
‘agr@em@nt with the results eariler rapertad by'Rulwaai &
Kumax (L9?1}, Shanmugasundaxam et al. (1974), Meray Gzarga

{1981) and waghmare & Singh (1984).

The treatment comblnati@n,sti reearded ﬁhe'highasé
value for nmt?agen uptake. The gignificant indivvdual
effects of Sg and El tcgether maghﬁ have resulted in a

aamb;nation,

' Slgniflcantly higher wvalue ior the ngi

BY: cgwpea (?anle 9 and Appenélx VE)

The crOp arrangement 57 (pura crap of -cowpea) recoré@é
significantly hicher nitrogen uptaeke, than other inters
"ﬁrquing-sySﬁems; ‘The‘traaﬁmenﬁ 5#5 reeardad'ﬁheihlghésﬁf'
fodder yield and this might be thé reason for the intreased
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_‘uptakea¢£ynitrogan~iﬂ Suge ?hiSVW$a“in-agréemant‘wiﬁh the
earlier finding of aggarwal at al. (1978) who rapﬁrte& Ehat
the #otal nitrcgan uptake was sign;iiﬁantly relaﬁaﬂ,ﬁc t?e

1

above greund b&amaSs px@ductimng

The nitrmgen u@ﬁake of cowpes showed am xnareaaa

due to increaged ﬂoses of applaeé fertiiizars. 5imllar
. regults were earlier r@purted by Balnﬁ (1969) and
Rajash Chandran (1987).

552 Phesphoms uptake

Maige ,e,;z;'abj,_e. 8 ahd Appendix "if?. o

Tﬁe r@sults ravaaled.that d& £erent <erop arrange*
~mentw signlflcantly iniluenceﬁ th& phosghorua uptake of
maize. The crop &rrangemanh Si recorﬂeé the m@ximﬁm valma.
- The soil tast»values { able 1) reveal@d that ﬁh@ sail was |
madinm iy available phe$§hcrus._ S0 more. yhﬁsﬁh@rus wag
available ta»ma;ve in sole aﬁ well B int@rcxsp arfange—k
‘.ments. This could have result@d in ﬁh@:praéugtaon aﬁ |
extensive root syste in maize<in the sal@ cxan arrangem
m%ntsw TL was seen frem the earlier flnéinas ﬁhﬁu undmx
'higﬁ'Siatuerf availabla.ghespharmsa.gole-grOEe»teﬁﬁ@d,%e ‘
take up more phosphorus @ﬁaghmase,aﬁﬁ simgh*fgséé}g-_?hmaa
phorug being én'immébiie»nntziént in:sgilﬁfit‘is.ébséébaﬁ’

when growing roots come in contact with organie &nd inovganic
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mmmals Cott taining aveiluble Forng f the @&mm‘ iE.
Blee LOOLS WOre WOES -@%ﬁﬁiﬁfﬂﬁi&@ %’mm the '-i‘fj ag, thay could

; f@‘_f{i‘,‘ sildzation and phosphorus
uytw& nas ﬁm&ﬂﬁ w i&.« iﬂ@z@m Voo t‘m zﬁgﬁ%ﬁ Yovel tried

in the present mwﬁﬁegaﬁimn _ Eﬁ@m: u@%a%%:ﬂ of phosphorus
w&ﬁ aﬁs{sm@@w with bhivher levels of ﬁ‘zﬁ?ﬁ@hﬁﬂiﬁ az,ﬁ@lieatim
{valoth end Prasad, 1976). The rasults obtained

in the
| progent investigation algo surced with this ﬁmmm;s.

b} Coupea (Table $ and Bppendisn Vi)

The Crop ervengement 9, recorded significently higher
phosphorus uptake. The higher fodder yield of cowpea fron
Sy goupled with the sboonde of meize to dause oo petition

could have fgmuw:ﬁ the high phosphoxus uptels

”hm tnawinan yh@ﬁ}jh@ﬁ;

& upteke mw@c@m@ Iy the
highor levels of fextilizers and it wes in lino with the
£indivign of z?amda and Tomor {&ﬁ%‘i’é} and’ ﬁaﬁﬁ% and Progad
{19767

5. 53¢ Potassiun upbake

@) Madze (Table & and Appondis ¥}

The purs erop of naige ot borhal ¥ow srrongenent {8y}
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recorded the highest value for potassium uptake. The higher
dry matter production might have contributed to this

inereased pat;a,ss:i.rm ‘ﬁzﬁa};e in the pure ¢rop of maizes

‘Higher levels of fertilizers signiﬁmantly increased
the patassiwn uptake }ay nmaize, Tivana et al, &9‘?85) and -
Merey George {1961) reported similar incresge in potassium .
ﬁpt,ake with increased appli@_&tiaﬁ’ @f nitrsgen f;ph@&phsma

and mt&sSiM-

~

b) Coupea {Table 9 and Appendix V:C)

The ¢rop arrangement 8q {pure ¢rop ©f mwpea) redorded
| the highest value for potasss.wn upi:ak@. The high production
of biomass in that arrangemeﬁt vhere there was no maize

'erop might be a possible reason for this inc:r@asad uptake

of potassium,.

The spplication of higher fertilizer doses incressed
the potassium upteke. Similer results were reported by

Groneman (1974).

5:6. Nutrient status of the soil after the expe:

5.6s1. Available nitrogen contént (Table 10 and Appéndix VII)

' . From the resuits it was seen that the available
nii‘zréen ‘cﬁﬁﬁem of the. soil was affected by diffevent Crop
arrargements and femilifze‘r levels evaﬁ%;h:augh -thed.;rﬁ iﬁtefré
sctions had no significent effect. Of the diffsrent crop

~
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‘éféénéemeﬁts;vSé recordeé the highest level @f avaxlable

'nitrcgan ia‘the soil mhieh waa Qm par wzth 8 The highest
dose of fertlln.zex'a wais applleei in 33, 5611@9:@@ by 86. |
There was also high availability of native .;i“i,ii?&’%@%;_i{l ‘the

goil as evident from the initial soil analysis, . Thus the
high uptakes of nitzogen would mot have reduced the avedm

: iableinitrogeavin tha §@i&-in,ﬁhasﬂthQutx@aﬁments;wnesultﬁ
ing in,hiﬁher-values uﬁﬁer«sg andfsﬁf The treatment S,
rageivad the 1ew9st amount af ﬁerﬁilizers and.henca ﬁh@
rasidual avazlable nitregen in the goil was also lew.
Simiiar‘resnlta.wara~yep@rteé by Chand (iQ??). Awong, the
fertilizer levels, the highest . desa of ﬁertilzzers Ar )

- Tecorded the hichest walue of . ava,lamie nitrogen in the

‘.'soilKafter.#haﬁexpeg&mﬁntyA_

5.6.2. Availabie residusl phosphorus and residual potassiu
(Table 16 and Apyendmx VII)

There 'was stgnificant difference ih the svailable
phasphbrﬁs'aﬂ@.avaiiabia ppﬁassimm in' the soil éfter'ﬁhé'_
experiment dne to chp arrangemant, f&rtllizer lev&ls and
‘their znteractzan. The paixad rQW'eﬁ maige xaearded Ehe
fhigheat values: As the dase~of applied fertilizer inereased,
there was & corresponding inareaﬁe in Ehe r@sidual nutrzents
. in. the soil.f ‘When higher levels ef’natrients were. applied,
-a gmall. fraction Qfﬂﬁh%fﬁutxients-W@Bi@jhayﬁwbeen left une
~utilised by the sﬁénding cgaps giving;an inereaa@;in;xgsiduai

nutrient contents in the soil.



111

 5,7. Biological efficiency indiees (Table 11 and Appendix VII

CBaT.1. La‘m Equivalent R;atm {LER) mg@ -

The results revealed that th&xa were si;{jj;%f!?

éiffarance@ in tha LER val&es due ko aifferent crmp arrang%w
ments eventhough eﬁfeata éue ta ﬁextalizer 1avels anﬁ the
1'interacﬁlams-o£ ferﬁiliz@r 1@?@15 wiﬁh crsp arxang@menﬁs

were nm: si@fiean%.; e

C Willey (1979} aenclué@d that.ﬁha mmst genarally

. useful gingle inﬁex for’ axmmessing the yieid aﬁvantage is

LER, defined ds the zelative land area requiréﬂ as sole
»ex@ps~t® produce ﬁha»same yield a8 aatercrcppzng. Ane, -
,hER-ﬁepﬁesents}th@ainareased»blaiogical.eﬁfiemeney'a&ﬁi@v@§"
by gr@wing two Crops. tag&ﬁ%ax in the part;cular @nviranm@nt
,ua@d._ The t@rm hER ia ugually agplied to aembzﬁed imﬁ@r*
cr@p yaelda but gan %@ appliaﬁ t@ the intermr@p yield aﬁ
each afop alseq - ' | -

-In'ﬁhe pxesenﬁ~iﬁ§@$ﬁi@3ﬁi@ﬁ«€hé;hﬁ@h&sﬁﬁﬁj&&é-far'

'LER was racaxﬁa@ by 53. ‘The LER value for thig srrangement
wag. i 58 meaning 58 per gent more land wmulé be ‘Fequired

N as soia crops o pz@éﬂca the some yields ag intercragpang,
3 ie,it_waghﬁs per .céent more @ﬁfigaenﬁ'ﬁhan the: regpective

sole erops, Eventhough S vecorded the lowest LER value

5
it was 22 per 6anﬁ eff&cien* than it s Qorrasponding pure



Land equivalent ratio (LER)

0.8 A

0.2 A

S - S S
Crop arrangements

Fig. 5 Land equivalent ratios @f maize, cowWwpea and
maize + cowpea as affected by different crop
arrangements

—— LER'of. cowpea ]

—— LER of maize

-— LER of maige +
cowpea
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\

éif‘cpé. ALl the intarcropping azrangam@nts w&m mare @Efie '
-eient than tha puzre cmppﬁ.ng system& aifzca E;ER was Qal«- |
culated baseé en ‘the' yielﬁs of aempanent erups LER 1ncr@aseﬁ
wﬁﬁh increaging Yields of the systemu Here ﬁh@ higheat o
- total yield wes produced by 8y» S0 8§, recor aea tm mghem

- :valu& for LER. LER was, alsa iﬂcxaaseé wiﬁh incrags ng~'

: . populations of c@mmnt UZOpS upto a cert:

lt, zﬂhevez

. ¥here was no yield reduction. Similar results uaﬁ:u m};mz'teé

-/ by Gheng and shibles (1985b}. =

57,2, Land Bquivelent Coefficient (LEC) Fig, &6

. Bt was seen that the land equivalent coefficient
values were affected 'by diﬁfer@nﬁ :émfp ézi*mﬁgemexztszés;d
nutrient levels whereas their interaction BEEECt was not

o Sz.gnificzant,

vem:haugh KwR is generally aansid@x'@é to bc»z the ‘
- most. eff @i@nt indax for measurim i:he hmz_agical eﬁfic%mnay,
: ef inf:emz:oppmg, there are caertm discmpamieﬁ meh
L arige from the use of LER in general. ‘Ehe msixture wﬂ |
valua @bscums the extent t@ which the y,ialéa @:E z:m& «n gall
nenkt ¢rop hae be@n mmdl::ieﬂx my the prassencze @f ﬁhe ai,h@r
. a@mponent cmp or ﬁhe reca.pmczal effz’acta a:ﬁ wmpemsnt emps
on one an@ther. Also the mz.xture LER value :Ea:z.ls %:e:a m&w
éate the Mnimwn l.evei c::f masanable ccmt.mbutian in termg

-of yield that is ea@aete& fmm the leasi: pmdmtive cxop
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0.7 1
0.6 -

0.5 |
0.4 |
0.3
0.2 -

0.1 4

0.7 1
0.6 1
0.5 -
0.4 |
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Fig.g Land equivalent coefficient (IEC) as affected

by different crop arrangements and nutrient levels
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@a»Q»nénﬁ within a~givééﬁmi&£ﬁrae QER cencept ﬁaila te B
éifferentiate between the praéuctivitieg of mixtures with
different c@mpetitive r@laﬁionsh;ps. beeause ﬁha same LER
valua can be obtained far é¢£ferent intermr@pping situaw
ﬁian.

“In this context the use of LEC is advantageous. |
The LEC has heen-fbund*ta>be vary‘affaétiwe in'dagiﬁiﬁg B
the mixture yie;és s well as the intercrop pfap@tﬁeﬁ that
-givé\agronamic‘advanﬁage; For two crop mxxturas the LEC
Va“ﬁﬁs are compared over the standard value of 0 0.25 obtained
from the theoretical SG@Sﬁ»yiela @h@re-interspeéifi¢~éamn®ﬁ
tltzon aqualled intraspe@afi& cmmpatit;gn. In this yxesent
study the crcp arvangement,s reécordad the highest Valu@

3
and 8; ‘the lowest, - The LEC value for €xop arrangement S
was 0:590. When LEC for a two ¢rop mixture is greater than
0,25 but less than unity (1,00 LEC' 0.25) the neighes

bcurhcéd-eﬁfeétS»in%ﬁiVas‘@emp@titive~waplemﬁntataty. In

the prégent study all. the intererapping arrangam&nts fall
in this category which ind”eate that £hey are in the aam@

situstion. : N

OFf the éuffareﬂt fextilizer'lavals Fg recax@aﬁ the

thh@&ﬁ LEC value which wag on @ar Wlﬁh Fye Fl recoréed ’
the lowest value. Ahmed and Rao (1982? found that LER

values of 3 maize-soybean intercrop were greater than 1.0
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at all - nitrogen leve‘a and &t all locati@ns alﬁh@ugh ﬁh@
1r@1uﬁive yield aﬁvanmage é@&linad at hiaher nitzmgen leV@l$;
Ofori and Sﬁexn {1§87) alao rapgrtaﬁ szmiiar re&altsg o

| 5;?93; Arga K‘TiméxEQuivalaﬂey Ratio {ETER? ?ig{ 7

f ATER was £aund t@ be influenceé by diffarsnt cxmp

arrangements, fert&lxzex lavﬁls and their interaet;en. |

?Ein the v@aicéizéﬁim of MR time :t.smt in&luéeé@

Duration of land Qﬁcupancy by an antelyﬁfp i$‘mﬁﬁen longer
than production cycla duraﬁien of ong or more of the anteru
planted gpedics. S0 Hichgah ané.&jﬁallum (198?} praposed
an *area x time equivelency atio (ATER}* with a_viaw~@a
icarréet tﬁe'eenﬁegﬁéal'iﬁaﬁéqﬁééy in*ﬁﬁﬁ‘by:iﬁﬁluding dutaw
tion of land easupancy in the &ntererep ] w@m@eulture Ot
‘parisang»« When nublishaé intaréxcp aata wexe raevaluated
via tha.ATER carcapt 1arge land use aéVEntagas aseribed to
-Agromﬁag f@@d crqp& Aﬁ mxntuxa duaapp@arad. Th@y meneluﬁed

. that most ¢rop mixturas utzliaed 1and area and ﬁime at

about the game eﬁf&ciency ag pure stanﬁs of the f;$;7yx

camponanﬁs.

In the present investigation algo, the production
Cayele duration‘af the two éraps were éifférén"“The Shuras
ﬁxon of caw@ea was almost ' nalﬁ of that of maize. - go while

caleulating the ymeld advanﬁaga the rand @euupavcy period
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Fig.y Area x time equivalency ratio (ATER) as
- affected by different crop arrangements

and nutrient levels’
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of the orops was slse taken into consideration and an
as@égsménivhyzﬁTER:maéemada; Here. alsio 33 recarded the .
highest value for ATER, which indigates the hi@h%st producs

tion from that srrengement. 8, was found o be the poorest

azrangament»améng'ﬁhasé £éﬁx iﬁﬁéﬁé&@p E}eaﬁmﬁﬁﬁs. Gﬁ ﬁhe
'éiffeﬁ@nt ﬁertxliaer 1evals Fz racerﬁaé.the hmghgst valua

and it waﬁ cn par with\r "his m»&ns that tha yzel&

‘ 3"
advanﬁages f @m iﬁt@f@r@pplmg ﬁacrease& ﬁiﬁh ineraaskng

levals ai’nutrients.

Cansléerang the éiﬁf@?éﬁn tﬁ@atwent a@mbxnati@ns,
3§3 xeaczdad tha higheat‘valua and ﬁhis mas Gue - to the

“':hettar'yerfammance of 33 anﬂ F wh@n considared separately.

Ay

5.8, 1. anetarg advantaga based on LER (ﬁabl@ 11 and
Appeﬁﬁﬂffvxzz) '

| The reaults r@vealeﬁ ﬁhaﬁ ﬁhe m@natary aévantage hasaé
‘en LER remaln@é unaffeated by dizﬁexan% fertillzer levals

' and the interamﬁien mﬂ cxwy axrangememta w&ﬁh fertiiiger

lavels; But it wag affectad by éifﬁexant ¥oides

" The' z:a;amug.famm of monetary adventage based on LER
"aséﬁméﬁ'Ehatwﬁhé:agptép-éat@~e¢én0mi¢'a$$e$$méﬁt-GF inters
ersppiﬁg ahoulé be ;n terms az inczeased value per unitc

araa of land.
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- Among the d;fﬁexent crop arrangemsnﬁsg 33 ghowad
the highest value for meneﬁary advantege and S thaxloweat, /
-Sé reccrded ﬁha h;gheat value -for LER, ‘his might b@ the
reason fer the high nonetary advantage £rom thls arrang@u

‘meﬂts ‘
- 5+.8.2. Income Boud
VIII)

valent Retlo (IER) (Table 11 and Appendix

Fram the raaults it was Sean that tha XER was aﬁf@cte@
by different crep arrangements and not affected by fertie
lizer lewvels ané thea iﬂteraatian‘eﬁ fextilizer 1avwls wiﬁh

Crop arrancements.

’

IBR’ was-calculat@é by the sgame equatieﬂ ussd for the
calculati@n of LER, Hera, instead of th@ quanﬁity of p&@»
dnae the monetary value of the pzbdnc@'waa tdken into cone=
ﬁ*darati@n. Se the value of IER vasg expaeteﬁ to be alm@sh
similar to LER. In the prasent study aslso the gyxe

P arrmg@-
ment 53 regorded the highest vwlu@ and 55 the IQW%aﬁ-

/

548 3. ﬂét returms {”able 10 and Appendmx‘vxi) -

The results revealed thattha it x‘atms was affected
by Qifferent ¢rop arrangements and fertilizer levels evens
_ though their interaétion had ng effect. The treatment .
giving the highest net returns was canalégred t@ be the bast.
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. Of the differ«axiat crop errangements S, recorded the
haghast net returns ana 87 the lcwast. ”he hlghe@t t@tal

yield £ram 53 m&ght Le the xaaaan for audh results.

Consa&erlng the £artmiazer le evels, By ¥é§§?3§@ §ﬁ?'A
higheﬁt raeturns and Fg the 1@%%3&.

5.8 .i,zi, éenelfii;/@gisﬁa ratio (Table 12)

This ind@x grmvi@aa aa estimata @f the benefit the
farmar derives E@r ﬁh@ €

;}x«néitura he incuxr@d iﬁ aﬁapﬁmng
& paxticular cropping sysﬁem. Ammng the &ifﬁerent treates

msnﬁ cambinatiana Qf the pmesent.iﬂﬂ@stigatign S?Fl anﬂ
3 ' r@@ord@& tha higheaﬁ values f@r'the b@n@fit/b@st ratia

showing their superiority over other tiwstiment combinations. -
548.5. Return per rupee. iﬁv@aﬁed on labour (Table 12}. |

R@turn.pﬁr xuyae invastad on labaur will px@vxem an
estlmate aﬁ'the pnaauctlan effieiency of & particular’ tnaaﬁnj
‘ment: vith regard to the amount &pent om labour. In the

;;ati@n;sgﬁg recordad

present inw@stigaﬁicﬁa the ﬁx&atmﬁnt tﬂgi
rhe highest value,

5.8.6. Remm per rupee invested on fertiliger (Table 12)

Return per rupee invested on ﬁarﬁiliﬁer -givess an
egtimate of the productiaﬂ.p@r un&t cogt gpent. an fertillu
.gerg for élfferanﬁ tr

Fatmants. aexg the ﬁreatmeng eambiaaq
tion 83 '3 gave the highast«value.



S,¥y geva the highest retusn BOT Sroppiny do.

Prom the abwve disuselong 8% apposss that the twoots
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mtdong profiit o the Sy




SUMMARY



© 6. SUMMARY - - - e o

+ - An experiment was condueted,in'%he~summer-ﬁicé""
Fallows. of the Instructional Farm attached to the CoTlege )
7-af Agrlcultur@, vellayanl during 198?~88 wath ths objegg
of selectlng the best cxop arrangemant ﬁar a mamze 2 fcdder
cowpaa innercrcpplng system unéer different feftiliiy 1evals.
The ﬂifferent crop arraﬂgawents tried were,pure crop of '
maize at naxmal row arrangemant of 60 ® 2@ cm apacing (s ).
Imaize at 60 ® 20 cm spacmng & one raw o; cowpea in between
;tthe maize rows (52), maize at 60 % 20 em spacing + two rcws B
Of cawp@a in betwaen the maiza rows ES ) pure erop of maize
at 4&/80 x 20 cm paired rows (s )a maize at 40/80 % 20 cm
palred‘rows + LW -rowus Of cowpea in the interpair spaaca“
(s‘);~maize 40,/80 xize'cm-*’thrae rowsfofneowpea in the
-interpair spaces {s ) and pure crop of coupea at 20 x 10 cm
apaczng (s Y. The selg‘araps are¢raised tq-eompara-tha )
'effleieney of different crop arrangemeﬁts@ The ferkilizér :
| 1evels tried were xull (F s three Fourth f ), and half .
ef the recommenéed doses of nutrlents (F 3 for mazzeg eaupga
and maize 4 cowpea accorélng tc the crqp arrangemﬁnt and the
area occupied by each Crop, The experiment was leld out in
split plot desmgn W1ﬁh three repllcatlons. Observatigns-

T were mada'on.grewth Qharaetars; ymel&; quality,~uptake30ﬁ 
nutrients and yield advantages. The résults of ﬁh@'study are

summarised belows
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'The‘qrap arrangement s ps@éu@éd the maximum plaﬁt

height in maize. Full recommended doses of fertilimers
were found to be the best, In the case of gowpea the pure
crop (S ) and Full reconmended doges of ﬁuﬁrients (F )

‘produced the' tallast plants. ’

| Malze 1n the crmp arrangement 52 nvmdue@é the maxlmum 7
numbar of leaves. The num@mr of leaves af malze as well as
cowpea increased with increaaing levels @f nutrients. The
.numbmr of leaves of ccwpaa was not influenced by\differsnt

crop arrangaments,

Days to 50 per cent silking in maize was not affected

byjdiffexent‘grép.arramgéments<erffertiligér;leva;sgl

 In the caséﬂéf‘leaﬁkétém’xétie the pure crop of maize

. at paired roWQ recorééd tﬁe highest véluérﬁhidh was on par
with pure crop of maize at normal row arrangament. There

L were. &lwa marked difﬁerencus in the l@aﬁ/stem ratio due to
int@raction effects and the traacm nt ccmblnatgmm $4F1 recorded

. the higgest values‘ .

The crégvagraﬁgemeﬂt‘sv produced the maximum fodder
vield of cowpea: Fodder yield was also found to be increased
with iﬁcreasing ievéls of nutrieﬁté. %mcng the inuercrop

5

arrangem«nts SB recardeé the h&ghast value £or iodder yield.
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- More number of cobs per plapt was found in pure crop
arrangamaptS“eﬁamaize. Maize at normal rowvarrangemﬂnt
produged higher number of .cobs and it was on par wiﬁh s4
Among the;AQtarchp arrangemantsts,rechdad the highest

number of cobs per plant followed by S,. The fFull réco=

2°
mmended levels of nutrlenus produced thé maxinum number of

cobs per plant.

Langésé é@ﬁéfwérevpr@ducé& by pure crop of maize at
rormal row arrangement. ‘Whem:the-farﬁilizer level was
incyeasaﬁ,from.Fa.to Eé;thé cob.length’wasincrgaSGé signi-
ficantly but By éﬁd Fi-were;bn par, Among ﬁhe'intgrcrop

arrangements, 82 pro&ueeé the longest cobs followad by 33.

The girthiaﬁ cob was affected by different fertilizer

levels and F; produced the best results,

N The maximum,ﬁumber“af g¥ains per cob was‘produceﬂ’by
11 which was on par with sﬁ The highest fertillzer level
was also significantly superior to other levels in this
@haraetér. Among’ the different intercrop arraﬂgemenﬁstg'
produced the maximumvnumbex’of grains per cob foll@éed.by Sge
The thousand grain‘wEigﬁﬁ was nét‘affecﬁed by diffe-
' rent crop arrangementé and the interaction of crop arrange-—

ments with fertilizer levels. But the effect of fertilizer

levels had a posiﬁive influence con this character.
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The. puxe erop maize at normal row arrangemﬁnt (q }

_'preﬁuced the hlghest éry waiqht of gralns p@r ceb ,.Gensi» f

aerlng the lntarcrop arrangemanta sg was founa t@ be the

best ﬁollowad by s -. The dry wezght cE wralns per com ‘

increased with increasing levels af nutfi@nts.

The harvesk index of maize wasg affeete@ by ﬂif:erent
Crop arrangements and fertiBazer levels. The highest valu@

i
for Hl was produced hy the erep arrangements Sy and Sg and

—
the ﬁull'reéommendad.dases'oﬂ nutrients,
The grain yield of maize was affectaé by crop arranéeu

ments and fertilizer levels. The 1nteraction had no ﬁffect.
1 predu@ed the maximum grain yield zoll@wad by Sy Anong
the 1ﬁtercrop arrangaments 82 produced the max;mum grain
yield feilawad:by s: and 85 while SG‘prQﬁuead the minimuma
The full reccmmenﬁad doses of nutrients (F ) produced the

highest grain yield.

© The highest stover yiald of maize was produeed by the
crop arrangement si which wag on par wath 34 af the azF“ew
rent 1aterarcp arrangements SZ was round to be the best

followsd by Sy

 The- erop arrangement Se recarded,eha.magimum-nitxaggn
pereeﬂtage in mai?e sLovef. Of the different treatment com=

binations, 53 j @nd S;F, registered the highest nitrogen
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- percentages In béﬁh maize grain and stover t@a‘highest
nitrogen ¢ontent was recorded by the 100 per‘ceht,zeeéé_
mmended level of nutrients. In the case af.maizevgréin the
: tteatmantvaqmbinaﬁic&-Szﬁi.;eearéad~the highest value for
nitrogen percentages :Inléewpea the ¢rop arrangement 83
xeé@rdeé the.highé$t'nitrggéﬂ‘parcentageg The fertilizér

level Fz regulhed in the maximum values of nitrogen content.

The highest phosphorus percentage in maize grain and
stover was recorded by the pure crop arééngémen&s. For cowpea
it was in the arréngement Sy
the highest phosphorus percentage for maize grain, maize

The fertllizer level Fl recorded

‘stover and cowpea faﬁéerp

The crop arrangement Sy gave the highest potassium
percentage for maize grain and stover. For maiza stover S,

also recorded Ehe:sama’valﬁe’aS's In the case of cowpea

1°
S, recorded the highest value for potassium.gergghtaga@ of
the thiee fertilizer lewvels, Fl.ragistered'thé highest pota=
sgium percentage for maize graing stover and ccwpea‘ﬁadﬁers ‘>
Among &he élfferent treatment ccmblnatians. 52 1 r@c@rdaé

the highest protﬂin percentage in maige grain. In cowpsa
‘fad@er. SB recorded the haghast value for‘pr@teln pergentage.
Considering the fertilizer 1avels rl regiatered the highast\
valuss for pProw ein peraentage in both maize graln and fodder

cowpea,
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| Th@ arop arrangement 82 recer&ad the highesn natrogen
'.nptgke by maize. Fex cowpea 37 reeard@d ﬁhe highesn value@
Amcng the éiff@rent treatmant ccmbinatimns 8,7, recerdsd _
'the~highest value ef nltrogen uptake bw'maize.ﬂ eons¢daring
tha fertilizer lavela Fl pxodueaé the hlghast value f@r k@ﬁh'

maize and aow@aa,

-~

Purs ‘crops of maize and ea‘nea r@cerﬂe& tha highest ;

uptake of phospharns. The tx@atment aembinati@n lel reecrded;

the maximum value for ph@spharua upta?e in malzae In both
 crops Fl gave highest phmaphcrus uptake.

. The potassium uptaks ‘was the highest in the’ pura @remsa
Amnng the fartilizer lavalsj ?1 raglsterea the highest values |
oOF p@tassium uptake by b@ﬁh mazza ané c@wpea.;

]Amﬁﬁthhe‘éiﬁfeyenﬁ\dxap arraﬂ§éménﬁs3ﬁg regordad the

' hichest value for available natregan in the ssxl after ﬁhe
“QXP@r;mant. In’ tha cage of dizferent fertllizar lewels ri
registered the highest wvalue for avallab&e nitrogén in the -
soils Available phosphorus eantent in the soil after thef?
ax;erimeng_Was‘affégtedfby.éiﬁferenﬁ_gxaé.érraﬁgamehts "
fertilizerulevals‘aﬂé‘their*iﬂtéréctidﬁ; The ' treatment Sg
recorded the highest value for res;dual available phasphorus.
In the case of aifferent fertilizer 1evels. Fi regmstazad :
the highest value.. Cans;ﬁerlng the treatment cemb&natlans
5,7y was the best. | ’

-
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| mm the eﬁiﬁf@t@m cLop awang&mmﬁﬁ g;&g rbg'ﬁﬁﬁ?i
hey highﬁ@ﬁ valxsa fop avaiiam@ potagsdun in the uml,a. L og -
R ,%:he @iﬁﬁawnﬁ -f@z"m%mr law&u 3“ racbrdsd m@_m@mm o
'valuag méfi vesordad ﬁhe high@ﬁt vaiua For ra g&ﬁa@%;g@@&&éﬁ@@

N

‘«mtasmiwa &f’a tha &ﬁil.

The czop arzangerent S, recorded the highest land
%ﬁiﬁaxag% ratio tmﬁah lend equivalent cﬁzafﬁmieﬁ% {uag) «
area x aima aquwazemcy rakio €A’*‘*‘m, n*mtm @wmmga
baged on LER and income a@uiv@wm vatio (IR}, among the
@igforent fertilizer levels 7, rectrdsd the highast valus

for LEC and ATER and was i par with F,s The treotient come

bination S,F, recordsd the mgﬁ%@ value for ATDR.

The highest siet returns were obtained from 532?3’ and

84¥pe
Congidering the differant troatment combinations,
S,F; and 5,7, chowed the highest value for bemefit/oost

ratio, return psr Tupsa mﬁzﬁsﬁ%ﬁ onr labour and zotucn par

evapping day while fz‘sg '3 zevordad the m@wst valve for “atwm
gx@v rupas invesied on ﬁwﬁimzmms '

iﬁ: w &hus conaluded ahaﬁ 553?1 and & 3 g are the boot
ﬁm&mm cambinations for getting mmimm b&mﬁfﬁ& o *LM
farmor £rom the grain maisze + foddew cowpes mwmmppm
systems | | |
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APPENDICES



‘Appendix f ’

R

Weather data during the crop period and their variation&i’rom the normal values

. Period

~ Rainfall (mm)

'Te'mporature °C

" Relative humidity

‘Number of rainy days

2,57

1988 Variation _Maxloun _ 1988 Variation 1988 . Variatio
' 1988 - Variation 1988 Variation ' '
. March 18-24 7.84 4,21 33,64 +0.29 25,65 0.3 75.00 | _5.22 2 - o
2543 - 2,26 33,24 -0.48 25,34 - -0.62 73.36 -4.26 - -1
CotApril 7 - -1.86 33.o§ -0,82 . . 25,45 -0,92 74,07 -4,39 - -1
s 334 .»#1.30 32,58 22 24,90 -0.86 80.79 +3,45 1 -
L 152 1.21 » =3.22 32.51 -1.02 24,50 ~0.48 80,50 +2,89 1 -
2228 4,09 +2.41 33.08 “.22 24,30 1,42 79.70 4,12 1 -
29-May 5. 5.07 +1.42 32.86 40,92 2b.97 | -0.86  T7.43 ~4,32 2 +1
v6-12A 144 +1.12 33.02 +0.56 25.89 +0.22 T4.93 -0,61 1 -
13-19 0,26 =0.24 33.00 40,6k 12609 0,42 7743 +5.24 1 -
2026 0.86 40,21 32,60 +0.12 . 25.40 +0,12 79.92 " 41,41 1 -
- 27-June 2 4,74 +0,89 31.56 40.72 24,18 40,24 86.12 +5.21 2’ +
L |39 19,18 -21.06 28.60 2,42 26,17 +1.12 80,36 -8.23 2 -2
10-18 8.79 -18.40 30,60 L =2.24 23.63 +1,24 77.00 ~7.02 2 -3
A7-23 -20.50 30.58. -1,20 24,50 +0.81 72.79 ~4,52 1 -3

Positive sign (+) shows increasze over the normal values and

Negative sign (=) ghows the decrease from the normal values



Appendisx IT

Abstract of anialyses of variance of data on height and number of leaves of ::"ma,i*za

Source af | _ | , | Mean squares

i Flaaﬁ height . o mm};e‘ x of "iaévasi (Transf@rmd) “

 20DAS 40 DAS 60 DAS  Harvest. 20 DAS 40 DAS 60 DAS  Harvest

kR

Block 2z 31290 1052.080  see.38  1s09.78" o.0528"  o.010 o.0a2d® o.04s8”

Crop *k o ik e T T ™ ‘
arxanges 5 57,160 | 39.95 12098 26018 0.0m8° 0.0 o.06b 0.0600"

Error{a) 10 8.53 °  15.40 21435 13.10 0.0017 0.003 0.0030 0.0026

F : , e L md - ey " L ‘ e
§Z§§§é?§§ 2 590.80° 1467.1%" - 1e34.85° = a3s7.75" 0.0420°  0.263 10,2040 0.2100"

8 xF 10 9.80 26,33 49.68 76,05  0.008%  0.003 0.0046 . 0.0057
Error(b) 24 B.O0  31.92  49.10  25.99  0.0084 = . 0.0084 0.0042




App@ndix I3

Abltrncf of anaIYSea of variance of data on haight number of leavaa of covpes at different stages of grouth 2 fodder yield&lear/ntem
‘ratio of cowpea at the time of harvest

Mean squares

-Source - dr - : -
. . Height ‘ ‘ ' Number of lsaves ' i ‘ .
: (Transforyed) ‘ Fodder yleld Leaf/aten
15 DAS 30 DAS | ' Harvest ' 15 DAS, 30 DAS ‘ Harvest ‘ ratio
Block ’ 2 6.005" - us.22"  2sg4 038" 0.1896° 0.0M74" . 2,27 - - 0,037
Crop ' i ' * . (I‘ . ,'(‘ ' ®* T ) . ‘ o : . " ’ V I " e % ’ ""‘ '
?rgangementa 4 9,607 . 15,68 © 38,31 0:0107 © 00,0064 © 0,0310 247,87 0,011
s : . * . ' y,, . ‘ N ‘ » ' . : § ‘ ) - . o N
Errer(a) © 8 1.408 5.11. 6.36 0,0080 0.0044 ~ 0.0075 | 3,24 0,034
: . N - . o : & _— ’
Fertility 2" 105.085 307.91 395.59 . 0.6718" 0.0980" ' 0.1650° - 8,54 - 0,063
level(F) , 7 : ‘ ‘ \ .
SxF 8 2,500 | £ 9.54 120,59, - 0,0071: -« 0,0051 0.0082 = 2.28 ', .~ 0,003
Error(b) = 20 1,300 . 7.26 16,937 0,0125 0.0058 © 0.0067 . 108 - . 70,030




Appendix IV

Abstract of analyses of variance of data on 50% s8ilking, leaf/stem ratio, number of cobs per plant, length of cob, girth of cob, number
of greins per cob, 1000 grain weight, dry waight of greins/cob and Harvest Index of maize

e ¥ ¥ ¥ T 1

Mean squares

Source dag :
: Days te 50% Leaf/stem Number of Length of Girth of Number of 1000 grein Dry weight Harvest
8ilking ratio cobs/plant cob: cob - - grains/cob welght = of grains/ Index
(transfor- o ' cob
med)
Block 2 0.5 0.00039 0.0018 0.24 2,02 1 6913.50 77.38 11.11 0.00005
- - 33 3
Crop arren- ‘ s & i *¥ 1461.38 0.00016
goments(s) 5 0.072 0.06400 0.0068 6.40 1.89 11520.40 164,90 .
Error(a) 10 0,130 0,00120 0,0013 0,53 0.76 946,50 214,75 58.23 0.00004
_ s ‘ S wg +
Tovelatr, 2 0,041 0.00075 0.0032" 9.20" 5.31""  150679.00 372400 10797.84™ . 0.00318"
SxF . 10 0,170 0,00390" 0.0012 0.79 0.57 1279.80 183,69 99.48 0.00004

Errox(b) 24 0,097 0,00030 0.0008 0.76 0.672 3310,89 132.29 133.45 0.00008




Appendix V

Abastract of analysis of variance of data on stover yileld, grein yield, N, P and K content of plant and grain, N, P and K uptake and protein
' ‘ content of grain of maize

T

Mean squares

o

rce dag -
Stover Grain N, P and K cowlent 4in plent N, P and Kcomkent 'in grain Uptake of N, P and K Protein
yield yield - - ' : content
ol N P X N P K N P K of grain
<X ] L & . . 3 #*
ck 2 0,110 0.0930 0.0200 0,00003 0.,0041 0.0082 0.0009 0.0015 193,30 9.1 71.80 0.32
p ‘ - ' wi : *
ange- 5 0,380 0.0190 0.0740" 0.02006  0.0051"" 0.0490 0.0061""  0.0200" 633.10"  298.32° 381.50 1.9
mg%a)
or(a) 10 . 0.033 0,0002 0.0040  0,00030 0.0007 0.0184 0.0002 0,0051 71.80 3.21 11,10 0.72
111t e v : i 2 % "t *% 0.0390" " 35818 8™ 1850.4°" 7057.18%  au.53"t
e 2 5.090 6.8900 0.8600 0.06406  0.1300 1.1400"  0.0230 . . . . .
. #it &+ > 24 it * W La:d
¢ F 10 0.034 0.0024 0.,0220 - 0,00045 0.0022" " 0.0610 0.0010 0.0082 344,75 9,98 66,04 2,38
or(b) 24 0.081 0,0044 0.,0074 0.0006 0.0183 0.0002 0.0056 130.19 3.27 38.00 0,71

0.00042




appendix’VZ
_ o o ;
Abstract of anauysis af varianm@ of data on N; P amﬁ K &amtent, N, P and.K u@tak@ &nd
L protein content of czm@ea ' '

Source ag - e AMeansquazeﬁ

.’ N, P and K contemt . N& 3 anﬁ K u@take T cruge

T T Y

: R s o o - P
Blogk 200018 - 0.0023 ° 0.070° "‘{'465;@@4'{3) 9.30 ' 262,84 0,69

Crop arrafi= ‘. & mic®  a aodEt - <O A .
gements(s) - ¢ 0.0 -0.0032 1078 10515 S5 - ate. 19 | 2231063 1.94

[ T e O 2 A A R

.Error(a) 8 . 0.012 0.0004 0.041 . 189 35 o Aa.S?, . 07 0,50

,,,,,,,,,,,,,,,,,,,

Pertility  , 4 onE¥ S e GBF o
levels(s) 2 1780 0,0570"  o.esE 4.‘33:3..6‘,,83.,‘;_ 110,380 . 1143.3%  es.3B

5% F 8 0.020 0.0011 - 0.077 215, 50 4.22 . 349,05  0.81
Zrrox(b) 20 0.018  0.0005 0.025 114.82 | 2.58 © 59,52 0,69
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; Appendix VII

,,,,,

Abstract of analysms of variance of data on available N, P and K in th@ soil anﬁ net
: ' returns fram maize~cowpea inter@ropping syst@m  x' o

R T O

Jid L . .‘ | o VU'K (V 'ﬁeﬁ'ﬁétarns

Block o 2 5438, .00, . 0.3200 000 ma 5@3 SN 1211548 a@

R FmEGEs 6 se13.83T ... 3.7400"% ,18981 00® . 2618637.00

Error(a) - 12 1 896.50 - 0.7400  ©  43.00 706389. 30

Fertilit : - o A

lovels(sy ... . 2. ' 971.50" " 67.9000 " - ”11*—71,3,»‘@0,“, . zsest6.00™

sxF 12 373,00 - 1.4049° ¢ 247,46 561024.00 ¢

&)

" Error{b) . 28 ' 348,28 °  0.6680 23.04. - . 333138.30 .




 Appendis VIIT

- 2bstract of analysis of varisnce table for LER, LEC, ATER, Monstary Advantage & LER

. LER. . LEC . .. ATER . .. . MA ... ... IER

| 0.0230 00,0197 0 0.0110 2423072 - 0.0116
. 0.1300° 06,1200 0.0410° 1243600 0:1475

Crop arrangements (s} .
- Error {a) L.0,0110  0.0110 - - 0.0034 - 1191605 = 0,0082

pertility levels (F} 0,010 0.0133°  0.0064° 1037984 - 0.0104 -

B R S I X)

SxF 0.0051  0.0038  0.0047  446197.4 0.0042

Error {b) 16 0.0043  0,0028  0.0017  311412.0 0,0033




_ ABSTRACT

An investigation was carried out dufing the sumer
‘seasoil of 1987188 in the Instructional Farm attached to
' the College of Agrlculture, vallagani to éutermlna the bmgt'
- erop arrangemﬁnt Eoz a grain max ze + foaday cowpea inﬁeru
Gropping in summer rlee fallows under d&fferent Lerﬁiliﬁy
.'leVEISa' Tha'dlﬁﬁerenﬁ c;op arrangemants,trmed were pure
_‘crop of ma;ze at normal raw arrangament. maize at nermal
- xow arraagement + Qﬂe row of cowpea 1n between the maize
rows, maize at.no:mal x@g argrangement +)tw0 :owslgf E@Wpea
in between the maize, puré crdp Qf?maiaé—ét‘paireé r0Q 
arraﬂgemeﬁt@ maize at paired rew‘azréagamaﬁt-é”twa rows of
cowpea in'the,iﬁtéxpair?spaees; maize at\pairad.rew arrangse
| ment + three rows QE'¢QW§§a iﬂrﬁhé interpair épéces/ané;
pure crop of cQwQsag. The,fertilizer:ievels Eried were 100,
. 75 and 50 per cent of %he,xgéamﬁandéa'levéls éf}ndtr;énts_ ‘
of maize, cowpea and-maiza_% cowpeas éageéding on crop-
arréngemeﬁt and the ‘area occupied by each ¢rop. - The experie
‘ment was laid out in;éplit“plqt design with thies replieamu
tions. The éfap‘arrangéﬁents{wéreAaliatged to main plots’
and the fertility levels to the-subplgt$@
‘Plan‘t height and zmrrﬂ:»er 6f dedves pafiaia}%t of ma‘i-ze’

were naxamum in the crop. arrangement Where malze at normal

rows alternaned with one row of cowyea. In cowpea the plant

/



height.wasfmgximgé,ig ?h@_Ru£$=G§G§ arraﬁgeman&,;}‘

The fodder yielﬂ of cewpea wag affected by di££erent
crop arrangements and pure exop of cewpea wag the bust
yieléer. Tha n@mbex of cobs per maize plant, 1ength ci
cob number of graans per cab dry waight of graan per ccb,4
narvest 1ndex 10!@ grain weight and graln and stovar yield
| of maize were axfeﬁteé bj differant crog arrangem@nts. Pure

39,53‘3:1 B

crop @f maize at nsrmal row’ arrangement perf@rm@ﬂ(§§§§\§or

o I
Snarinitegh s St tmeata

these characﬁers. . Among- th& different 1nt@rcropping arrangée -

L mentf/maize at narmal rews alterﬂateﬁ wzth one raw mf cowPea

was founé t- b@ ﬁhe best far th@u@ charactersyil

The areop arrangemants also 1nrluameed ﬁhe nitrmgeﬂ, 7
‘phospharU$, and potassaum content @f both | Maize anﬂ cowpea;
proteln cantent of maize graiﬁ amd cowpea foﬁder and uptak@
of nitrogan, phsspnorus and pmﬁassxum by bath malze and

i

’ G@Wpea.g

The various 1n§x¢es like lané equlvalent ratlo, land
'equivalﬁnt cosfficient, area x tlme equivalency ratio, MONS=s
tary aévantage maseﬂ on LER. imceme equivalent ratlo and

net prcflt were found to be auperler in the crop arrangement

‘where maizge at normal rows alternate@ wiﬁh twm rows o£ cowpaa.

‘The p?ant helght ‘and number of leaves of bath\maize

'~ and GOWpea were. affaataﬁ by different fertilaty levels. Pul1
...1

‘recommbnded dose was found to be the best,’



‘The £aé&é£'yiéld of Céwpeég mumber of ccbéf?lant of
maize, length of cob, g;rth of aob; ﬂumher of . gralns per |
coby 1@90 grain weight, dry weight of grains per cob, haru
vest 1naex, grain yield and stcvar yleTé of maize were
affectea by fertilizer levels: and 100 per cent Df recemnendea

1evel recerdad the h&ghest value fox all these characters.

_ The nitrogen, phosphorus and potaseium content and
their uptake by both maize and ‘c}awpaa, pre’teiﬁ pemeﬁtage
of maiZe gra.n and cowpea fmdder and- available nitrogen,
phospherus and.patassium,cantent in the scll after the expuriw
ment ware influenead by nutrieﬁt levels and full recomm@nded

dose wa8~founﬁ £o b@ the best in all the above case&.

Land eqpivalent coefficient ana area %= time. equiva—
lency ratio were maximum in the 75 per cent level of the
cembineﬁ fertilizer recommendation of both crops. Forunet”

returms 180.par}¢§ﬁﬁ level was found to ke the best.

| v From,a detailed analysis it is seen that maize;égn
noxmal row-arrangameﬂt‘alherﬁated wiﬁh anefrbg,éfﬁcgwpeé*
under £ull re&ommended=levalVéf;ﬁnxrients aﬁdﬂmaize ai.normal
row arrangementfalﬁernétea with two rows of cowpea undér

75 pexr ¢ent of the r@commended level of nutrients; are the

best in pravndlng higher profit to the farm
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