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INTRODUCTION

'?hé'auceesé of modern a@riéu&tﬁré largely depends

- on tﬁeaavaiiébiliﬁy of aneroy. Un&aé pressure ¢of popula-
tién aﬁa Sh@rﬁagm‘af'&ngrgy; enphasis should be laid on
teahniques»that,can increase food yroé&ctiea without using
large quantities of energy. Pulses are crucial to the |
balance of nature as meny of them have the sbility to £ix

atmospheria nitrogen,

Pulses ofcupy an area of about 0.28 lakh hectaras
iy Kerpala, HAnong the pulses, cowpea dominates the scene
 under Kerals conditions. It is difficult to scourately
estimate the cultivated ares due o its assdclation with
other ¢rops. It is grown in large areas as a third crop
in summer rice fallows. On a global basis, it is estie
mated that cowpea lg cultivated in over 7.7 millicn
héeoteres. Pulsé rroduction in the country continued to
stagnate betwesn 10 and 13 million tonnes during 1953-'54
to 19689190, |

Livastock populastion of India iz the larcest in
the world but the production of milk and other livestock
products is the lowest. This could be ascribed to acute
shortage of nutrit&oup green forage, which has positive
relationship with andmal health and consecuantly on their
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preductivity. The area under cultivated food crops in
the State remained staghant for the last many yoars an@
the prospects of diverting & pert of food growing areaé
for fodder crops are bleak due to growing hunan gapula%
ticn angd c@ngeﬁgantly‘hﬁévy'pra3aura on land €for food
crops, Congidering the importance of livestock in Indian
Agriculture, the present positien of forage availability,
ite reguiremant and tha competition betuaén food and |
fodder crops for gultivated land, new crop production %
system need to be tailored to augment forage production
along with food drops, particularly in rainfed arcas.

Ricewrica~grain cowpea is a very common cropping
ﬂyﬁt&m-in Kﬁr&la dtatas Thaﬁ; in auaémww wﬁ@n thare id“
ample sunshine, introduction of ac, plant like madze :
aleng with cowpea can harvest ﬁslar radiatiGn more affis
ciently than the sole ¢rop of cowpea which is 8 C, crop?
It is in this context the ihtreﬁucﬁian’qf fodder maiza }
along with cowpea in summer rice fallows becomes hichly
significant. Maize is well known for its droucht tmlau%
rance and hence gen bae successfully raissd as & sunmmer |
crop in rice fallows, umréav@x; the soll and climatic
conditions of Kerals are favourable for the growth of |

maize (Jalessa, 1987).
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‘Malge which can be auccessfully raised as a summar
crop in rice fallows, gives high tomage of mtritious'
foddsr of good pelatability within a short perioﬂ of 6£)
days, Cropping systems with maigze (fodder) as summer
crop prodwed more biomass than those having cowpes as
summer fodder (Mercy George and Rejendra Prasad, 1969)4
The maize-legume combination can use the resources @ffiw -
ciently and throucgh beneficial annidaticns, can increase
the production potentiasi of the rice fallows. Thus im::roq‘
Auetion of fodder maize with cowpes in the popular ricé-—

rice-cowpes cropping systom can increase the returns. !

The present study will help to get information én
suitable spatial arrsngement of cowpea and fodder maize
and to work cut an appropriate nutrient combination for
the intefazing system 28 a whole, Cowpea is eonaidéred
as the base crop., It is tvied in different spatial arrangee
ments with varying populations of foddsr maize.

Adoquate fertilizor application is an ;impmrtarzﬁj‘
factor for the better performance of any gystem. The |
- nutritional requirenments of cowpea and ﬁcdder maize ha%:e
been investicated saparately in- Keralas | But the nutriont
mquimmenm of these crops vhen grown in agsociation nead
datailed investication,



Moreover the production potantial of cowpea + maize

mixtures and the addizionsal income that can be genarat@d

by the systam have not been investigated in dotail.

Hence, the present study is undertaken with the follewi"ng

main objestivess

1.

3.

4.

To test ths possibilities of introducing with grain
gowpes, a 4 Srop like fodder malze for efficient

utilisation of rasources in summer rice fallows,

. To assesg the optimun cowpea-maize ratic for mawimum

grain yield ‘ang fodder production,

To work out sultable fertilizer doses for the diffemnt

grain cowpea + fodder maiza combinations.

7o work out the mmies cof combining fodder maizo .

with crain cowpea at different levels of fertilization.
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2e¢ BEVIEY OF LITERATURE

Farmers in tho dewveloping world heve been growing
two or mora Crops together on the geme ploce of land for
many centuwries, Intercropping appoars 0 make DotEer uso
of the natural roscurces of suniicht, land: and water,

The advantage of mixing 2 legue with a nonlegumo to gavo
on the use of nitroginous fortilizors needs no enphasis.
Mew tactinological medificaticons in time, technicue, and
pattern of planting cmgm geown in association have nads
intercropping an ‘sé@nmmally viable and feasible practico,
Intercropping maize with cowpsa is generally found to
increase the yield of the totel system, 0 provide botter
returns €0 tht farmor and to produce a botter guelity
fodder for the cattle than the practice of growing naize
alones The mejor works conducted in India ang abroad on
cowpee + maipe intorcropping and relatesd fiolds ara roviowsd

hera.
2.1, Logunewdaize Intoractions

The harmful or bonoficial effdct of a particular
eropping system is the net rooult of difforent typas of
interaction Dotween the componont crops, viz. yeampetition,
complementary effect, supplementery afs 2Ct, annidetion,

allelopathy cte. S0 two plant specics with contrasting



morphological and physiologicel characters will toyathar
he able to ewploit their btotal environment more cffectively
than their monoculture and will thereby give incroesod

vield and net retuwrns.

2.1+1s Effect of logume on maisw/other grassoes
2.1.1.1, Effect on growth and orowth charactors

Gul jeov and Ronsal (19632) r@p@fﬁégﬁ that growth of
maige was stimulated by secretions from the rocts of
Cowpeas and soybeans. Hecnaishi et al. (1975) choerwd
no adversa aeffect on the growth of maipe Crop wiﬁan it was

Interaropped with cowpeas

Gangwar and Xalra (1998) found that growing of mung
and wrd with maive holped in greator ramification of root
system-in madze which micht ba due to aarly nodulation in
mung and urg and release of nitrogen for the davelovmoent
off meize root. Singh and culerias (1978) found thet intere
ergppincj soybean in medize did not affect sdvergely the
gowth and development of maize measured in temms of plant

height, Functicnal leaves per plant and leaf area indese,

Hodght of forage greeses was higher when mixed with
legunes and intercropping increassd the lesfesten ratio of
crasses (Chandinid, 1980), Daimon and Chujo {1986) reportcd

a reduction in nitrogen content of maize tops in leguno



mintures than smexz grown alons, the reduction baing graamz
with cemea or late maturing sayb&an than with oh '

vulgaris or early maturing scyboan. | |

Patrs gt g;, {1986) cbssrved that 28 per cent of l
tm:aa. H uptake by malzs was of skmospheric origin anﬁ wa;é
okitained by transfer of £ixed nitrogen by cowpta grown m
asewiat&m with maize. Udlin and Irshagsn (1986) mmmd
that the haiwht of corn plentes intercropped with amyhean
was significantly higher than thet of corn with cowpea, ’
“orn plants intercropped with mung bean or peanut were a
comparable in hedght with comn intercropped with either 7
| reia {1987) found that m
- 8 Sorn + bean mixture the increase in plant density of

beans was found to reduce mﬁgm@ in matee due to m@r&ng

soybean or cowpes. Davie and o

effect of the climbing beans. ' *
2:1,1.2. Effect on yield and dry matter production

dhlawat gt al. {1964} *‘amméﬁ that covpoa as a
companion crop aignii:mamly incroesed the yield of gﬁwﬂzgaa

like jowsr, bajra and sudengrass end the effect on Jowar |
was the most marked. & slicht inersass in yicld of meiza 1;

WA reported 4n a maize 4 cowpea mimture {Gautem gt al., |

h
1964). But, this apparently hightﬁr viold with h‘ac;;mmus'
intercrops wes not statisticslly different from that withe

out any intercrop,



‘marma. and singh {1972) reportaed that alternating
ona row of maize with one row of cowpea decreased the 1

total drymatter vield in cumparison. with planting maizo

alonc,

Meanskahi gk ai.. (1%%‘?4) mpomaﬁ no adverse rsffam
on the naize crop vhen it was intercropped with cowpea, a
higher foddar yield of maize alone rather than their dae
ture with cowpea was reported (Anon., 1975). EHogdan (lﬂ?}
found that the incroase in totel yicld of mived horbage '

was mainly contributed by the legumes ¢rown in the mixtureo.

The yield of sorghun wes not affected by mtefcraz%s
and among the intercrops cowpea gave the maximum yield ]
{tiorachan gt al., 1977). ahmed and Cunasena fw-m) reported
that &8 a general rule, msize ylelds were slightly &apresjsad
by intercropping perticularly at low nitrogen levels, i
czhmﬁim. (1980) reported an increass in grven makter yialds
. of forage grasses and lemﬁ due to mhemm;}ping.

Tha companion cropping of medze with cowpsa pxmdm%@ﬁ
significantly higher total drymatter yleld conpared to
growing of malze alone or in dssociation with cluster Ma?as
tc:héu‘han and Dungerwal, 1960). gangwar (1980) reported :
that intercrops offerad virtually no competition with t.:helv
main crop, but legumes sugmented maige production,



on the contrery, Remison (1980) reported thet pure
crop of malze gave greater yield than mimtures, whon it |
~ was dntercropped w&thmma at vardous frequencies, m{;ia
and Carcie (1983) reported a 15«30 per €ent reduction m:
maipe yield whan it was intercropped with beana, But
Singh and Singh (1984) reported that intercropping of |
maize with eoybesn end blackgram under Tarel (humid) cons
ditions of Utitar Pradesh increassd maise yield by 1722
per cents

Chang and shibles (1985 a) raported that in a m_ama +
dowpaa minture, the drymatter productivity wes greater in
the mixture than in 20le cultures, But, in a study on :
intercropping of maize with blackgram, greengram, cowpoa :
and groundnut, Mittal st sl. (1985) reported that mean
mastimun y4eld of maize was obtainod vhen grown as pure ertp
at 60 cm spacing. All intercrops reduced maize vield, 'i‘é!_m
total producticn 4n terms of maize eguivalent was the
highest with groundnut and was the least with cowpea.
Tariah and wehua (1985) also peported 8 per cont mﬁuetméf:x

in maize yield mén it was intepcropped with cowpoea,. I

There wag & raduction in the green fodder yield aﬁ?
maize when grown in conbination with Polichos and Horsge |

gram campered £o sole maize., However, thore wes no offect
of cowpaa, blackgram, poybean, kidneybean, clusterbesn and



greengran on maize yield in mixmture (Angsdi, 1985). Oﬁ@if:’i
and Stern (1986) reported that yields of maize and @awgw’;;
ware significantly reduced by intercropping. Horgads h
(1586) reported that the yicld of mt,emmgpad maiza was,
30 per cent lower than the gole Crop.

|

‘Yields and nutrient contents of silage maizo were |
corpared with or without soybosn by Baran and Lagar 6198@«).
The bimssa ymlﬂ%& of the nixture were equivalent to thme
of maize grown alones, but nutriont contents were higher in
the mixture., In 3 Ccowpem + maiza intercropping gtudy, mg
{1988) concluded that intercropping system could give
increased protein yisld without decreasing the drymatter
yield. when cowpea wes intercroppod with pearl millet,
ecarly maturing eract cultivars of cowpea had the least
effect on millet yields (Ntapa, 1989).

The ebove review shows that osnerally there 4a |
favoursble influerice of leguue on malze when grown in;aasp-
clation though in some gases, unfevourable effects ore
also noticed,

2:1.2. BEffact of malze on legums
241.2:1. Effact on growth and growth characters

Agboola and Fayemi (1970) observed ne suppression |
@f legumes by malze when they wore grown together. However,



2 d&pré'aéién in the growth of legumes due to maige wes |
noted by agboola and Feyemi (1871). ‘ :

Dalal {1974) notad thet in a legume and non-logums
mixture, growth of lggwm»s was usﬁﬁally daprassed more than
non=iagumes. Halzel (1974) noticed 'ﬁha‘t; vhaen maize wes |
..ntercreg?eci with cowpees, the former was found o bo mre
competitive than the latter upto the time of tasselling, |

Thereafter cowpos was more competitive than maize.

Thomas {1973} found that mailze drop could be used i!
to altar the competitive balance in favour of legumoes M |
they were grown togathar. an incrdasse in growth and mhﬁh
characters of plants in a paize + lequme intercirapg,ai:’z-@ |
system was observed by Chand (1977),

. 8ingh and Relwani (1978) reported that tha campati..
!:iva effect was the highest when the steds of maize and
logumes were mixed together and sown in the B8ME IOV Tm
results of another experiment to study the competitive
- ability end growth habit of indeterminate beans and maize
in intercropping had shown that the most cempetitive boan
varieties yial@aﬁ the most when intercroppad with maipo, |
but these varieties wera not nacessarily the highest ariem%-

ing in sole culture (Davis and carcia, 1983).



Xegeal and Roskoski (1988) obsarved that nitvocen
transfer from cowpez to maize wss ninimel in intercropping
and maize did not increase H-fixation in cowpea through |
competition for soil nitrogen,

2:142e24 E:fﬂ‘a:‘:t on yield and drymatter production

Donald (1963) reported that 4n a mi:;em cropping tha
yield of legume was doprezsed more than that of nmn~le~umea.
Syarifuddin gt gl. {1974) obtained decreased yield of 1
logumes which ware grown as intererops in maize, but the |
high yields of maize compensated for the reduction in |
yields of these logumes, Hut Remison I(m%) reported thé}:
the vield of COWpRn was no less whan grown in mixture with
maize than when grown alone an&uhangrmminase s 50 |
mintuce,

Tariah and Wehua (1565) noted drasti¢ yield reduce
tion in cowpea by about 52 per cent in miztwres with maim.
¢n the other hand, Chang and Shibles (1985 a) observed
that the greatest sesd yields resulted when cowpea s‘hma:
strong competition with little yield reduction per plant.

Morgado (1986} reported that the yie’viﬁ of intoye
cropped coupea with maize was 30-53 per cent lower than |
the sole crop. Intercropping beans with maize in the sane
row &nd batwaon two maize rows aigniﬁicanel& reduced pod '
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nuvber per plant, sezd number and seed dry weicht., Oferi
and Stern (1988} also reported that vields of cowpea were
significantly reduced by intercropping. Comperzd to sole
crope. intercropplng, on an aversce, reduced cowpes sead

yields by about 45 por coent.

Intercropping cowpea with pearl millat reducod
cowpea yields significantly, but the degree of raduction
variaed among cultivars. zZarly maturing erect cultivars
exhibited greater yleld reduction than the indeterminetc

spreading tvpes (Miare, 1989),

From tha E@r@gﬂiﬂﬁ review it in seen that intere
eropping generally reduces the vield of legunes in tho

logune + maize intercropping system,

2« 2. Bffect of spatisl arrangement and plant population on
lagume + maize intercropping
willey and csiru (1972) found that mixtwres of
fodder erope require & hicher populstion pressure Lo mreduce

their maximun yield,

Sowing €rops in the normally recommended uniform
row distence would afford iittle or noe opportunity for
accomnodating a companion crop. On the other hand, noGifie

cation of a planting pattorn of the base crop would make
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intercropping more foasibie and often more remunorxativa,
Keeping the plant population per unit arec of the bage

crop constant, o deviation in its yvield eoulld boe noted

by altering the ordentatlon of rows (Do et al., 1975).

Fran the experiments conducted in 2.0, Zrasil,
Lima and Lopes (1979) concluded that the bost gpatisl
erroangemont for madlze-boan intercropping wes 1:3, comprie
8ing 12,500 plantsfha of maize and 150,000 plaﬁts_zm~@f
“baans. . Tarieh and wahua {1985) conducted an axporimant o
study the 2ffccts of componsnht populations on yiclds ond
land eqguivalent ratios of intercropped maize and Cowplas
They ohgerved that maize yields in pure and miwed skands
increased as the meidge population increaseds. The cownsa
yields also increased epprowimately in 2 lincar mannor as
the cowpaa populastion increased in purd and nixed stands,
but the rate of increass was much loss in the alwture., Thoe
suggrated optimum eomponent populations wore 20,000 plents
ha -1 for malze and 33,000 plants ha”l for cowpsa. Tijemn
and Theodore {(1985) obgerved that gang eow@@a aulsivaro

had en apparently linesr zeed yvield response to dansit

&l

batuwaen 40,000 and 250,000 plants/he vhilo some octhars

showad no significant responge to density.

Haize and soybean grown in separate rows of a pair

of rows 20 an apart with an interspace of 70 an betwoen



s
4|

the two pailrs of rows gave maximum fresh fodder {(Unarov |
et al., 1985). chang and Shibles (1985 b) roported that
there wes no édvantage In uwodng & full cowpea population
gansity vhen it was intercropped with maize, as the meipe
population density generally imposed a limit on cowpea
seed productivity. Stoop (1986) reported that even o
cowpea population of SOOD plants hé"’l could signdficently

redquce sorghum and maize yields on moisturce-strossced soils.

A field experiment to detormine the fodder nroduce
tion potentisl of maize as affected by differont bictacs
tural arrangament end population density of maige-nunghoan
as an intercrop (Abdur Raszaque and Elpidic, 1987) indie ‘
cated congiderablo potential of groducing meize fodder
without sffecting its normel economic yield. Increasing
maize population from 100,000 to 300,000/he and graduslily
reducing 4t %0 a nogmal population of 80,000 plaento/ha
increasad total melze fodder vield from 1.76-8.29 tons/ha

on drymatiar bagia.

Humar gt al. (1987) reported that in maize + cowpaea
intercropping, single row intercrop gave more yield and
financial advantage over double row gystem. Uhen malzo
was grown slone, or intércropped with one or paired rows |

of cowpea, net lncome was nmaximum vhen orown with one row



16

of cowpea (Mutanal, 1987), Sayegavi (1987) also reported
that covpea population influenced the totel fodder yielcﬁ.:
of mixtures, South african maize mined with cowpoa at .
high population recorded more green fodder yield whoreas
cowpea mixed at low population recordad more total crude,
protedn yield. |

Ofori and Stern ~€1ﬁiﬁ‘? a) reportaed that in a maize -e»
cowpea mixture increasing the density of either erop resulw-
ted in increases in total yield. Jayakumer (1589) observed
that%méms";;: production, fodder quality, s0i) fertility and
net income of & forage based cropping system invelving six
rows of cowpesa grown in the interspace of palred row mlm%-
ted (3C » 30/90 on) guines grase would be the ideal.

Total nitregen yield of monocropped and intercropped
plants depended on vow spaging and cropping system (E:esaé?.
and Rogkoski, 1988) the lowest density produced the highest
total nitrogen for intercropped maize, wheress plant San=
pity had no effsct on total nitrogen in intercropped e:cwsaiaa-..
Odongo et gl (1968) reported that shading by maize reduced
vields of intercrop soybesn, especially st hicgher maize |
deheity.

Srinivas and Lingam (1928) observed that fodder

sSOXghu B,é:sm as sole crop at 45 ¢m spacing produced more
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green end dry fodder yields. Rout gt al. (1989) reported
that maize « cowpes in 211 retio produced more oreen fe@éhr.

drymatter end crude protein, |

|
From the above it is clear that the yield of either

crops in the mixturs is & function of its denoity, The

plant arrangement also han some precisg offects on the

total cropping syvstem,

2.3, BEfect of nutrdents on cowpsa + maize intercropping ’ |

Balanced application of feﬁti&&z@: elements is |
agsontial for getting hi-é&zer yielids., In an intercmppinrg
system involving twe different crops like leguwes and
grasgsas, the matriant 'a&pply system involves greater dyna«-

mic,sza : ?

2+3¢1e Nitrogen

2:341.1s Effact on growth and growth charactars !
Gill gt al. (1972) showed that sorghum grown on red

¢ravelly soil responded to nitrogen application upto |

75 kg/ha whan it was grown nixed with cownea.

Chatter jee gt al. (1578) recommended the use of low
lavel of nitrogenour fertiliser in mixed cropping to favm:;:r
the growth of le-jg,wnea. The root growth of malze was high}.y
agsociated with nitrogen application and this was -&ssmtiézl
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in order to counteract the compatitive effect of lagmxes
on root growtn of maiza {Cangwar and Kalrsa, 1978).

Significant effsct of nitrogen on plant height of
maiza at all stages of growth was reported by Lincy xavs.éz:
(1986). bitrogen ar 200 kg/hs recorded the mawimun nurber

of laaves.
2.3.1.2. Effect on yield and drymatter production

Pobrovodsky (1968) from his f1ield trials c:ﬁ:nﬂiuc:tm;i
in two seesons with fodder meize concluded that there wa'é
no response to nitrocen application in the year of Lﬁ&low
average rainfall, while thore was response to nitrogen
application in the year of sbove average rainfall. Me
aleo sugoested that optimun response was at 100-150 kg
H/hae

Tho effects of intercropping meize with cowpea and
mung hean at varying nitrogen levels ware studied by
Aghoola and Fayemi (1970) and they found that maize yiold
was not decreased by intercropping. |
Singh and Chand (1980) observed e eignificant and
consistent increase in stover violds of maize with :mcmaae
in ndtrogen lavel éptc}s 120 kg;/!éa. application of 20 kg |
N/ha as basal along with 10 kg N/ha as foliar Spray at

midpod £411 stage could give higher grain yields in cowpoa
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(sheola, 1985). Horgado (1986) reported s detrimental
effect on sule cropped maize yield by hidch nitrogen rate. '
Intercroppad cowpas yield was 3053 per cent lower than 15%
sole cropping and yie}.a for intercrop malxs wag 30 par c:mt

of that of sole cropped maize,

Druseh gt als (1887) reported that maise yield ‘
increased by 62 par cent with nitrogen ratas from O=120 kg/ha
while am&ga cowpsa yvields declined by 27 per cent. ‘

Incroasad drymatter yield of maize with increase in nitmgan

rate was alsc reported by Nmoham and odurukwe (1987),

oford ané Stern (1957 b) reported ¥hat maleo was
mora afficient than cfama in the utilization of M to

produce grain. But Srayan and Peprah (1988) reported no
effect of applied N on maize-legume forage production.

Jayaramsn gt__; al, (1968) reported that aim&lcan@csuszéy
and stageered sown maige + cowpes systoms with additionasl
dose of 25 kg d/ha were rore productive. Thorat and
romtake {1988) mmrte& that o Eertilizaﬁmn aiegmifmantly
influenced the drymatter producticn in forage maize at al],
the crop growth staces. application of 180 kg N/ha was
on par with the dops of 120 kg ha, ' |

Z2s3.143. Bffect on nutrient content and wptake ]

Under difforent intercropping systems, I content
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and uptake increased significantly by the epp lieatiﬂn @f

N exoept at sarly stages of growth {Chand, 19772. Mowaéﬁaneyg

(1577) cbsorved that about 3@ kg N/ha could be reduded
from the fertilizer recquirement of sorghum by growing

blackgram, greengram or cowpes ags intercrop. f

Agg arwal 8t . (1978) reported that the total N i
urtake was significantly related to the abovae ground biow
massg preﬁuﬁtian. Nitrogen uptake in herbage was groater
than applied N fertilizer with the owaction of the h*qh@at

ratos of N applied without phosphorus (Wuttal, 1980).

- Ofari and Btern (1986) reported that th@‘w.uptaka?
in maize end cowpas was yeduced by intercropping cowpea |
and maize, but the plant N concentratlion was not affected,
In two yoar triels with maise intercrepped with qpeengra@‘
best utilisetion of ¥ was achioved when it was applied ;
broadcast and incorporstesd or applied in bands near the ;

malza rows. ;

2.3.1.4, Bffact on quality . |
Shasban {(1968) indicated that 200 ks nitrogen

incrmasea crude protedn content hy 50 per gent and c“uﬁa

- protein yield by &Euﬂs poer cant, Similar trend of incra&ae

in the crude protein cant@nt with increase in ndtrogen

levels was also reported by Sharma and Mudgal (1968);



A
=

Kalinina snd Sessonova (1970); Tripathi (1971); @41l gt al.
(1972); Sharmz and Singh (1973) and Rajagopal et al. (1974)
in maize fodder. ‘

- ahmed and Gunaseha (1979) veported thet the crude.
protein content of cowpea Was not affected by N levels
but that af malze znmm& iﬂ both moncerep end inte:-u |
crop systems, 'I‘hey also found that the crude protain COf=
tent of the intercrop systen was much highar than f:hat of
the maize monocrop at all N levels. But Feddy et al. (1@85)
reparted th?.t increesing fartil*zet K had no bene 1cz§.al (
affaect on meize fodder. Growing maize with legr.mes resulted
An oarly maturity and incressed pxote:m content GGmgwa::
end Kslra, 1988),

2.3:2.1, Effect on growth and growth characters A

The growth of t:;aﬁ.za in 2 maize + legume mixture ,
treated with single superphosphate wase the same as that aff
aa}.acropmd neize given ‘single superphosphate plus 80 ! .g
N/ha ( ar'bmla an& myemi, 1976).

carg et als (1970) found an increase in the mubey
of leaves in cowpes with increase in phosphorus application,
Progressive increase in leoaf arza index of cowpea wag
roported by Belskumaran (196%) ana Harcy caorge (1951)



while Cesthakumori (1981) recorded increase in i o

haight with P application.

#2422, Effoct on vield and drymatter producticn

A significant incroasse in the drymattﬂt vield of
maive by phosphorus application was reporied by Bhandard
and Vimmend (1972). Average drymatier vield of cownea was
increased frcm 772 to 964 Kg/ha DBy an inorease in applied

phogphorus from 0«20 kg/ha {(Foroda, 197373,

In sorghum var MP Chari, tﬁa-maximum.yialﬁ of graen
foddar was 1.98 g/kg of N and 4.33 og/kg of P applied at
the mest profitable levels of 85.91 kg i/ha and 24,09 k

F/ha respectively {(Datta and Pr akash, 1974},

Tripathi et al. (1984) reported thet application
éftﬁé kg p cg/ha Eo cowpea growm in yows of 2% and 7% om
apart for foddor an& seed production respectively oove
the hicghest yields. Unoham (1986) reported the highe
mean orain yield of cowpea from applving 60 1 ’z'?ﬂﬁsfha

wiich was on par with 30 kg “2 sfha.

2e3e2.3, IZffect on nutrient content and uptako

Maloth and Prasad (1976) reported that epplication
of guperphosphate at 50 kg ?Qesfha almgst dounled tho

uptaike of P by cowpea, Nattal {1980) found thet phosphorus



uptake {G.3 to 189 kg P/he) wes less than applied phocw

phorus (20 kg/he) in a mizture of breme grass and alfalfe.

- In e meize + loguno mixture upto 40 DS, the logumes,
the fertiliger levels and their interacticn had:sigﬂifiw
cant affects on ghaaﬁhaxuﬁiuptaka by maize (Mercy @@argeL
1981).

From an exporiment to stwly the porformaics of
maiza and beans in soeparate @r'a&sqqiata& cropping a?stams
under the influcnes of ghosphate fertilization, Barrato E
and Serpa (1986) found that application of 300 kg P 50/l
gave the sane values of tissue P contents for both spacies
in both ﬂropping*systﬂma indicating that a single amplica~
tion would suffiee for both cropse

24342444 BZfect on quality

Protein content of cowpea was increased dus to P
fertilization (Omuati anﬁ Oyenugs, 1970;an2 Cili et al..l
1572). Hutton (1970) reported that phosphorus applicati@n
decreasad the nitrogen and potash content of g&masaﬁvhut;
Qid not affect the calﬁium content and increased ma@ueaium

content. of most &p@aies. - |

Chanding (1980) repofted that P addition zncrease&

the crude protein content of grasses and legumes, but :

decroased tho £ibre content in drass-legume mivtures,
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2:3¢3. Potassium
2.3.3.1. Bffect on growth and growth characters

Cestle ang Holmes (1960) reported that applimtmp
of Oud te 0.8 kg K was required for every kilogram nitrom
gen to maintain herbage production satisfactorily. In ‘as"
three yoar field triel with soybsan, Sronaman (1974)
obaezved that K fortiligers had little effect on g‘mmh.il
John (1979) reported that in a grass logume mixture, the'
grass wag favoured by condition of high P and low K vwhile
low P and high K gave tha leguma a competitive advantaga,

The vegetative growth of switch gress was favoured
by N fertilization but not by K (Smith, 1979). aAnnamma |
George {1980) obtained an increase in height and number '
of lesves of blackoram with the application of potassium

fertilizer upto 30 kKg/ha.

é..3.3‘2. Bffect on yield and doymetter production

The yield of fodder maize was incressed with ’
incraasing levels of exchangeable X in the soil (Mengel 'I
and Braunschweig, 1972), | ?

Application of potessium fertilizexr produced 'bet‘m%r-
affect than it did formerly due to increaseduze of mtmglen
and phosphorus in fodder crops (Chang snd Liang, 1981).

1
W
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 Patel gt al. (1965) peported that maize hybrid
Cangasafed gave the hichest yields with 120 kg Kgﬁ and
irrigation at 25 per cent depletion of available soll noise
ture.
2e3e3.3, Effect on mutrient content and uptake

Mudd {1978) found thet when grasses recoeived I
fertilization they showed a low Ca and P content in the
asrly stages. 7The use of large gquantities of ¥ fertiiiz@r
reduced the Ca and Mg gontents of the hay grop, whoreas
increasing the amount of N fortilizer caused them to rise,
A high level of ¥ significantly raised the X & (Ca + lg)

ratio from 2,9«3,6 (Jokinen, 1979).

In a males + legumo mixture it was seen that the
lagumas, the fertilizer levels and their intorsction had
aignificant effect on the uptake of K by maiza at 20 and

42 Das (Mercy George, 1981).

sinch and Ghosh {1584) reported that uptake of X
was mindimum for light textured soils having compsratively
Fv':cxsg.'uno a} }c\:‘m’venl’ L’,VC’S )
lower amount of available E. hevel of applied ¥ vielded
slgnificantly hicher than control in ¢ase of maize and
total potassiun uptake by maize wes also gsignificantly
increased over control. Potassium uptgio by Cowpea prograe

ssively increased with applied potassium.
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2.3+43.4. Bffect on guality

© Btewert snd Reed (3?&9} gound that application @fé
potassium to peas decreased the Ca and Mg contents in the?
forage. GIll gt al. (1971) réported that ¥ tended to i
decrease the crude protein content of maize angd sorghum

but immased the ¢crude protein content of cowpeas.

The use of large quantitics of K ﬁertilizefsvradu&sd
the Mg content of the hay crop and K content had a grreatéir
effect on X 1+ {Ca 4 Mg} ratic than eny other nutrisnt caé~
tent (Jokinen, 1979). '

2¢3:4. Combined effact of nitrogen, JFhosphorus and pota-
ssium on growth, yield, gquality and uptake of
nutrients

b
l

In £ield trials with fodder madze, clogov (1969)
found that the contents of N, ? and K decreased from the
early st&gas of growth to the milk stage, the decreass i,ra?
P being the smallest, The content and uptake of these
three nutrients were more at hicher rates of fartilisz@r’s,‘i

Fodder yield of maize was significantly increased
by application of N, P and :T:s’.!_.- more so when N and P were
applied as three splits (Kugnetsov, 1970). App&icatian e#
WP fertilizors increased fodder yield and crude protein |
content both in maige and soybean {(cirenko and hiVensRii,i
1974). |



Deshmukh et a1, (1974} found that HPK ftartil,izemj
and FYH incrassed the erude protein yisld of cowpea. I
Viswanath {1975) showed that 200 kg # + 80 kg 9205 % 40 kg
R, 0/he markedly increased the growth of ghoots and m@ts.
drymatter production and uptake of N, P, K, Ca and Mg in:
fodder maize, I

Ralra and Khokhar (1979) observed that in a scrgh\:;m +
legune mixture spplication of 120 kg N/ha incroased totazi
foraga preduction, crude protein and tuneral matter can-»li
tent, Potash application 3id not affsct ‘t;ha praen £ac}de%
vield. Ih e £isld trisl, Meera Bai (1982) got the maxm&n
profit from sorghumevelvet bean combination at f@rtili-zar}
level 100t60:60. |

accunulation of N, P, K ang Ca wes diet_a:?"miner%. for ;'
intercropped malze and cowpeas treated with different
fortilizer combination {(Wahua, 1983); Both species c:camﬂ
peted for these four elaments, with cowpeas suffering
ralatively more than maizes The hichest fodder yield of
the majize=-legume mixture was obtained when a fortilizer |
dose of 160180280 kg N, P,0, and Evzzojha was given and
this dose waé on par with the 140170:70 kg levels
(Mercy Gscrge and Mohamed Kunju, 1983). |

1t was found that the maize-cowpea mivture geve

the highest crude protein yield at 120:60:60 kg N, P2®5
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ma.xﬁa/m while in the maizaevalvat: bean mixture the
crude protein yvield wes mewimum at 160:80:80 kg N, P,0q
and Rz‘cthg {Mercy George and Kunju, 1984).

Nenhilal and 'Z‘-x_:ﬁ:p.éﬂh:‘a {1987) recommendsd a narrow |
mm ratio for fodder cmps such as mailze, sorghum, ba jt‘&‘; Gt{h
&hmanan (3.987) reported that total forage yields of
sorghum were highest st hich and mediun fertiliger ﬁ..evaz.é
(150-90~60 and 100m60-40) ,

i

Application of 125 per cont of the recomnended

£artﬁiaet doge reporded significantly higher yields of
ifmth; tﬁe crops in a meize " soyoeen intercropping aymamf
{Chakor and Varinderkumar, 1988). ‘Kfawms;tc;; et al, (ises)
reported that in'afaerghmw-aaybam mixture, the content ‘
of putrients (¥, P, %, Cz and Mg) of sorchun tended to m

higher then these in pure sorghun,
. I
From an sppraissl of the details stated above, it
is seen that growth, yield, guality and uptake of nutrients
in £0d8ar crops and grain --‘:;fr:zps are improved by a cmbim‘d
applicetion of the major aut;riantm

2.4. Beneficial effects of cowpoa + maize intereroppine
on so0il fertdlicy '

The legumes have baen given a prominent place in
Ccrop mintures for thwir role in the build wp of goil
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feredlity, Fox (1960) stated thet cowpea could be grown
in comparatively poor soils and could improve the soil |
structura as well as nitrogen status. %
Chand {1977) found no significant difference in
total N in the soil after the hervest of a maize 4 1@@3&*&%@
mixture among the treatments involving different lé-agumegi
and § levels, Increase in the total and available nitro«-

‘gan content of the soil due to intercmpping Of sorghum

with legune was reported by Morachan gt sl. (1977},

Singh and Gularia (1972) reported that myb@&n
-could be sown as intercrop with maize to minimise the
sconomic losses. Part of the N £ixed by the legume mic:,ht.
ha.ve been made available to the nesarby meize crop (Chauhan
ami Dungarwal, 1980). Bhatia gt al. {1980) cbsarved an

afficient sc'ij. molsture conservation by including legumes

in & mixture.

Gangwar (1980) reported that by growing maize + ‘
legume varietles in association, the productivity could
be increased considerably without a proportionate im:ream
in the use of nitrogencus fertilizers. Thic micht be dm
| to the inhibition of W fixation by the applicstion of
higher levels of N, But Singh (1980) cbserved that inclus

~sion of legumes like cowpea, guar, urd, mung ote. in a
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ceresl crop improved the soil fertility through z}zafixat:i%nn.
Improvement in the soil physical status, more particulaxély '
in the soll structura was noticed dus to the inclusion cxﬁ
- legumes {DBiswas, 1982). _

HMassan ot gl. (1986) studied the effect of intere
¢ropping osts and a legume on the distribution 6f ¥ in |
forage at diffarent stages of growth. The oat/lupin mix-
ture hed the hichaest ¥ concentration and produced a highér
N yield/unit area than the cat/poa mimture or any single 51 |

Crope.

Patra gt ai. (1986) observed that intereropped |
legumos £ix significently higher smount of N as compared’
with legumes in sole cropping if the intercropped cercale
lagume recelived tha same dose of fertiliszer N as the aolczfs

cereal crop.

Yields of above ground bicmass and totsl nitrogoen ’:‘
were determined in sunnmer grown malze and cowpea as aole !
crops or interorops; with or without supplementery N .,
fertilizer (Ofori st als, 1987). Comparable fixation by
sole cowpoa was higher, but this advantage was autwﬁiga-ze&i'
by greater land use efficiency by the intercrops than by

gole crops,
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an increased N-fivetion by cowpea when grown in
alternats rows with vearl millst was reported by iskors
gt al. (1988). Trensfer of fixad I to peerl millet wes
about %.3 per cent. Patil and WMshendre Pal (1968) obgervoed
that intorcropping with legumes execept clustorbean improved
the bulk density of soll over sole cropping of pearl millc:k.

Inl’mcw”ml V@'l millel  wille _
cowpee was nore effactive and enhanced water gtablo agoroe

gates of gize grester than 0.25 mm in top 15 an dapth by
34.5 per cent and raised crgenic carbon and nitrate nitroe

gen content over that in sole peard millet crop.
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3. MATERIALS AND METHODS

4 field investigation was carried out auringathe':'
SUMMSr season af‘&ﬂaaﬁﬁagbto asgzss the feasibilitf~af ‘
raising fodder maize as an intercrop with grein eﬁwgea-ih
summer rice fallows and to work out a suitable cumbina&i%n
of fertilizers for grain-cawpe; + fodder maise intexcrap%ing
system. The materials used and methods adopted are
detalled belows
3.1. Materdials
3+1el. Location

The experiment was conducted in the rice fullaws-$£
the Instructicnal Parm attached to the College of Agricule
ture, Vallaysni. The Perm 1s-la§ateﬁ\at 8% 18% 1 latitude
and 76* 577 £ longitude st an altitude of 29 m above MSh.

34162, Soil
The adil of the expeorimental srea comas under the !
textural class of sandy clay loan. 7ho data on the mechge
\nicalland chamical analyeis of the ao0il ara‘givmngbeicw%”
301l characteéristics of the experimental area t
3.1.2.1. Mechanical composition (%) - Internmational pipetta
methed (piper, 1950)

CCosrsa sand = 48,0

| 7ine sand - 10.4 :
Bile w 6,6 '

clay “ 33,0 - !



' 3~1;2~2~ Chemical composition (kg/ha) ’

Available nitrogen . - 362.6 (Alkaline permanganate’
method « Subblah and
Asija, 1956)

Avsilable phosphorus = 8.8 (Gray’s method Jac’keﬁ;in.
- 1667) '

Available potassium = 121 «5 (Ammoniun acetate mathoc} -
Jackson, 1967) 'j

pH - 5.8 (1:2 gsoil water ratio
' using pii méter)

31430 Cropping history of the field

The expsrimental arga was cultivated with a bulk
crop of paddy ciuring the previcus season. The crop had | ‘
recaived the noirmal package of practices racommendations |
of the Kerala Agricultural University, |

3.1 ode Soason

The experiment was conductad during the summer | .

't

scamon of 1986-'89, The crops ware sown on 1-3«1989, |

Foddar mailze was harvested on 22-4-1989 and cowpea harvest
started on 10-5-1989 and was over by 31st May, 1989,

S¢1.5. Waather conditions during the cropping period

Ths meteorclogical parametars racordad are rainfali.
meximun and minimen temperstures, relstive hunidity and |
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nunber of rainy days. Tho avarage weekly valuss and their
variation from the am:nga of past 15 years tmhngl Valufgaa
of these weather paransters) from sowing to harvest are
-worked out and presented in Appundix and iiluatmtaﬁ -
gtaghically in vigure e _ ' '

furing the eropping periced a msan oaximunm tammxa;
ture of 32.15‘c was Obsarved, while the mean minimum |
temperature wes 24,27 *C. Tha average relative 'huﬂﬁi’ty
recorded was 73.5 per ¢snt, A total of Eggia mm rainfall
was recaeived during the axperimentel period, ﬂistrtbuta&éi

23
over 24 rainy days. On an avérags €he sScason was normal.
‘ |

@3:1&6‘- Varictics .
3ileCels Cowpaa .

The variety used was C«=152, a high vielding grain’
type having a duration of 90 days. i:=

3elosSads Madze . y

The variety used was Co=iia2. It ip an axcsllent
foddar variety of maiss.,
Jele77. S@ad materials

The sseds of cowpaa wore obtained from Hational

Seeds Corporation, Palghat and those of maige from Super
Sesds, Colmbatore. The sseds were tested for visbility
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MAIN PLOT
S{~COWPEA AT 25% 5CM SPACING
So- MAIZE AT 30X15(m SPACING.

53"COWPEA AND MAIZE IN
ALTERNATE ROWS.

S4 PAIRED ROW OF COW PEA +
ONE ROW QOF MAIZE.

S5 TRIPLE ROW OF COW PEA-+
ONE ROW OF MAIZE.
SUB PLOT

Fq- 1002, OF THE RECOMMENDED
DOSES OF COWPEA AND MAIZE
BASED ON THE AREA
OCCUPIED BY EACH CROP,

‘Fé" 75% " n i
Fz- 509, " u "

QUT - SPLIT PLOT DESIGN.
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and ware found to give 99 to 10€ per cent gormination,
31,8, Fertilizere

Fartilizors analysing to the following nutriont

contants ware used.

Uraa 1 46 par cent
Super phosphate ¢ 16 per cent Pgﬁg
Hurista of potash s 60 per ceat’ﬁzﬁ

3a2e Mathds
3.2¢1¢ Design and Layout

The exporiment was laid cut as & split-plot Segicn
with four replications, The layout plan of tha experiment

is given in Fige. 2.

30 2e2. Traatments

The treatments consisted of £iva types of crop
arrangaments and three fertilizer levels. The crop arrancge
ments were allotted to the main plots and the fertilizer

lewvals, to the subplots.

3.2.2,.1. Main plot treatmonts

Crop arrangemants (Pig. 3)

1. Cowpoa at 25 x 15 om spacing (3,)

1

.

2. Maige at 30 x 15 on spacing €823



RZ _Z
Ld U g uw
WGy — ——————wgy — < o =& @F
b3 0 o z K Xl
95 80000 00 0CDPD00E0 06 900860 60600 @ z Z NE m ovm
IO O 0 g aC e P A0 e® 090 a0 g 0 © 00?0060 000000000800800000000 = - -Plb ) -~—
MR cvoea ° 200 v w Z 5z
F "t L gl rae e 0070000 vy 89 A p 0 ecd g0 e o f cef0 e w2 Senecone o0 - Aw 4‘ O‘l
)
POOCOOCOPOO DPOO 000 P 9 OoPOO goOCRODOD s0b A m p T w 3—.:
¢ 9 0,069 RI2B0E O L0000 900 IR0 ODCED 0 OO OP OO ETO0 OO0 g BEOOBOD OO OGO ' o P ST AZ z
X ¥ 00N DY P00 aBPE O0RR0E0D 00 0808 0 900 73] (%] W - = -
6 59 8506 0" 9 cpo0pv000p00 580000040 - 5 00 800 000000 000 00P0000O00PBO D ) j00 mB AA <<
6w OD 0N CCE O OPY P OCIOIN0N0A B0 30 0 0900 000 V0P 0B 60P0COSGP00 6000000 0 [ 930 m m o 2 EM AM
D IO DC O D g 252 wuel PP o0 POAOCIB 000 ; v - PF W..LF
200ev rco0acgo0co0ec0adso0sbaan | 5 0P A0S gD OO0 OOBOG0600CROOEP 0 O m iy wn 5E Wo o]
anovbuooenauunaannnnnuaaaaoecu5 PP COOCOORPPpaDEPORPD OOQEOOOOOOD G060 . i - Asz ww Ww
00 1 008 ps 30C 3 L0 P 00Red 320050080 sacvouoabuo0osvo0aqge0c0eacan s | X bl OIA\ Fm co
4 9 PP0ed 0 0B0As POO O D00 0BOORERES @ | ° A Te] o ) FR
P 0000 00 DC POOETOO 20DDWO0 8006 dao O na\ooeeenevooonmneo-aoouncnce-4 uw N N 3M w O
Vo 0% ©06pp 0GCOOGOEPD0098 a00P0 0 0 000 P00 b eo® 0D o008 s8N > c00 00000 ) n - - WL WM WN
0000000080 0000 HOOP0PEPEPE 0006 O W < < <0 Q oo
00 5 08 G2 ) 3u6dp0P00O0OIS00020D85% o R.T +
o BOQPOD O QPO OO0 POPOOOPPPOOCPIOP OO w R
60pn 180 000C0 003 8606000 wn0000080 4 PP O L0 P2 00000 006G 80000800600 9930 @ w M " _.mo Dm EG
0060 80000000 cBODOBEORO0 000 08 O P 50066595 006p000300600000D008008080 o N N o W = Lm
5000000080000 000000p00000e0080 P — WE mc pc
0832 00 B cPPO A0 BNCYOOO2POO0CO 0O paE 00 0085020 0B A0 00000 000 utondd e Gog M A ON Am mm
2390068 00,0000 053000° 00006000000 ©0606p 6008000000000 00P0P000D 80 esq (% S OO0 2o +u
ﬁ. ® 0000 205000000 006D 0O PDGONOEEE & o8 ® ' , B .4 B
4 08t ~— ~N 0 g
. LA v \CN\QN Vbl \..\lv
P}
o~ Ll Q O
~ ~—

 wEsb— I ws¥

1
J

S 0008080 v o Bg0o9asOecngaa .0

b————a4a-5 m ——

QOO0 ONO A 000 G000 NO0B000RO% g P00 oo PpoaPl2 0oy G800 500000
D OPOOCO® a00C000000 PpOOEECROOROOD S 00000020990 0s0P a0 CO00OOP 200ANBOP O n%vnnunnu.nn-uunuo ®oo6peospo
98 V0 A0DaCnwdB e 300 PaV 08 aenbO@0p8 o J € wovoea o L 0 @0 0F 2 0s,
..vboeoomaem&uooooenu.eeenwo. e 50008 uvv.n--uua-oonnno-cn-. Bn.tnnnunn-"atwn 96 00 poger @
B o0 O0OAGOEPR0IBPO LS 00 p000000 69 O NO@ 00 RPOAD 550000 DuLO pdRODOBE D eop o0 00 Poop P00 00 Do soeccoe
e ooe 98000 600900 0500900660000 p00006800 00006 600e 80 0dp bo 600009060
Cop P00 00D00D 0000000 60006000 00 62 P 0D000ERS s 0P DO pp D0BOD OO0 0p g 8 60000 00PPa 50 oo 068 poad o0
D OPD 000 9OAOD O 90D 8O0 VRO ROOLS ® PPOOE6O0 5800 gspe 8H o 0p9n0 ey
0000DODOOOCOLOOOO O POPOOCOB POIOED VA0 98 0N L DBPNO oL 600200005 200 00 6 obp00D0PBOIORNOO S ®Spe sos00 e
80 ppe00 908 bop0 0 o9 ecoo0e
0P OEOOSCIDRD 9000600 PP RO 02000 O 00 dgygOs0eree0poep
000PBOOEOOP h2unb DBODOEO D O BGOOCOC0 000003 pe 20000 0p050% cooccoo eopovcooe0
00 0OODCOPOROPNOECE PO O EIREO0S R 900PCDODe09 DOOE 600° 6000000060 pp 000 o000 90800800 s ® ovoosovace
OLODODDREOOC PO OO Y00 DpOUO PG O o o000 0OPOOR 508 o0 88 po0a0o0ce
OO0 D00OODOBCCO 0P 00000000 PR YD m; PO9 020 L 0peptoCs00 96000 0PDO 0N .o-m 0 000P 008 00g0b 00 08 boo e 00505
' " P00 OOYDOWD DDODOO AP PDprOoOO TONOGD B owOV0uZ230l wooge v ao 000 goLOC
09O COOCDOO0OPOPPOICOLOPHQ00O0R0OGH i 60 0 Pe0 0000050 0000000800 60808 s ) 60 P00 a008 086 sce0 @ 606 0sv08 e
G000Da P00 60909 d00PED 9000058 | - 3 VAP N OE e OO B0 VO BB RNDNOADDOD ]| " ® 56 9p00 cOCOG PEOS O o8 085 000 0a
s 944 2 0006095006009 g0 B5O0DPP 00000080 4 6oL 00000 S0 0a O 0000 »
6000000 09000000005000200 0000000 5 poonap0 el GO0 DB NBU B3 OG0 000 Poo F09@onlnpueosocor o
000006 POOCECOECE0P0 0000600 0AR D0 00 009000002009 800s020006 0060 P00 60500 35060,060 00046080
. "epapruloeedtg oo goedduon g0 EER 800 000° 0000 a00e o
0 0ODOROO0 0O EED PPTBOIBNOAE0RO G P o0 POP S OIELORS® 200D OACLL P ® 8% 5 99 000000 0680 08
PRy 0P g0 00 e 0 OV OO0 000 ° WO0G L ooow RG]
00006000 000000000 99000 Q OO0 0060 5 0P000 G0000O P 606000000660 o 0600os06 e #0000
POO0OPUB PGRPCOOPODOPNERLESC0IG DL @ O 20000° p0ogg 00D 000 po Dpeod o 6Po000p R Poo00a
P opsood 00000 o 0000 Ppropoce ] e drve oS ® fpogo
COO00POOOILOOOPFRcPOEPOOOERDO 8OO ¢ 8go0 JD0VQ0P OO 3 POG 620D ° 0RO oo a0 ® b0 s0 0
P P oOAPOPOOPO OO PP 0P GO ORE O ° 00000000009 060600 0
L] 200 0009000000000
06D 0OO0E0CR0REP0 0 ® 7" N30DODPEON GO L 0OODO IOC g0poA B BOg o 80P ppobpalOane 50
006 0DO00PC00 9000800000 BBp00000 0 P POCLPpOOLPBOODP P O g0 0O PP 0GOO00EC D, © 600000000000 0000

FIG.3. PLAN OF CROP ARRANGEMENTS.

(8)
(C)
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3. Coupea and Maize in alternate rows with Cowpea rows
at 30 % 15 cm spacing and maize rows at 30 x 15 cm '
spacing (s}

' 4: Paired row of Cowpaea + 1 row of Haize in betweaen %;:Lth;
cowpsa rows 3t 45/15 x 15 om spacing and maize rows at
60 % 15 om spacing (%) ‘

Se “I‘rip}.a row of Cowpea + 1 row of Maize in betwsen with'
cowpes rows at 30/15 x 15 om spacing and maise rows at
60 % 15 cm spacing (s.)

3.242:2. Sub plot treatments

Pertility levels

1. 100 por cent of the recommended doses of Cowpea and |
Maize based on the area occupied by sach crop ( Fi.) |

2. 75 par cant of thas recamanded doses of Cowpoa and
Maize based on the area occcupled by each crop &Fz.;)

3. 50 par cent of tha recommernded doses of Cowpaea and
Haize based on the area occupied by each crop ( Fy)

The recommended dose of fertilizers as per the .
packaga of practices recoamnendaticns, RAU (1986) for é;:owﬁ;_aa.
is 20330510 kg N, ?‘2@5 and K;za/ha respectively while tha?:;i
for fodder maize is -12036614@ kg N, #,0, and K,0/ha ress 1
pectivelys The fertilizers were applied to each plot
based on the crop arrangemsnt and the aras occupied by |

aach crop, The nutrient requiramsnts in the different



Table 1.

Wutrient requirements in the éifferent treatmenta (kg/ha)

Crop
arranges

;Fa:tility 1auals

mENLD

P

-

0

ﬂ,

?2@5

.0

27

N

zcza

20.00
120,008
13716

74.18

N

e B

&

W B

30.00
£0.00
85.00
54,70
66,20

1C.00 -

40,00

48.00

27.00

15.00
90,00
102.806
55.60
61410

2250

45.00

63.70
41.00
49,70

7650
30.00
36,00

2030

23.40

10.00
€000
68450
37,00

40.70

15.00
30,90

42.50

5.00

2000
24.00

13.50
15.6C

RN
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treatments ere given in Table 1. i
Treatment combinetions

4. &
8. 8,

7. 5 104 3¢91 13, 87y

1. 31?1 B¥ 1 3 1
Number of replication = 4
Total numbor of plote ~ &0

B3.263. Plot gize ' :

The gross main plot gize was 13.5 ¥ 4.5 m and the E'i
groge suvplot size was 4.5 % 4.5 m. 7The net plot size |
was calculated, after leaving two rows of cowpea all around
the plot, for all the arrangamants except §, and S, in”
S, the pure crop of maige, the net plot size was calculéfxtaﬁ
after lesving two rows of maize sll around the plot. In.
5, cowpea and maize in alternate rows, the not plot size
mé taken after leaving ong row each of cowpea and maize ‘:
all arcund the plot. So there was variation in the net |
plot size with different cyop arrangemants. The not plcng
size is given in Table 2. |

‘z‘a‘ble 2e ﬂet z»lmt si:aa far difém'ent treatmntfs
t‘:mp wrmgma&nm ’
=N
ag'

52 11.4 x 3.9 3.8 x 3.9 |
535 ‘ 11.7 ® 3.9 3.9 X 30 .i
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Humber of plants of cowpea and maize per subplot and in

one hectare in dlfferent crop arrangements are given in |

Table 3»>

Table 3., Plant population of cowpsa and maize

'érop

ments

 Husber of plants

_Sowpea Haize

Grogs

plot

Net
plot

Per ha,

Cross Net
| plm .. piqt

rer hay

540
52 | Hii

& |
-

S 450
480
Aﬁs | ;\_6?6

364
N4l
338

31z

494

268666

nil
222222
2105286
324786

Kil

450
450
210

210

Hil

286
338
182
182

1l
222222
222222
122607 |
119656

324 S&elﬂ‘ﬁmltﬂxﬁ

3.24441s Preparation of tha fiald

The expsrimantel field was dug Y-twica. stubblas

! ' A
ramovad, ¢lods broken and laid out into four blocks. The
blocks ware then subdivided into 15 plots each and the

plots separsted with channals of 30 &m width followed by

unde of the same width. 7The individual plots were

theroughly dug and lavelled,



3.204.2. Manures and fertilizer spplication

_ ™e different doses of nitrogen, phosphorus and ?
potassium were applied sccording to the traatment‘sah@duie.

Half the quantity Qf nit:ageu. Eull dcsa of B
pharas and full dose e& pctasa*um ware apyliaﬂ as basal .
|

juat bafore sowing. Tha ram;ining h&l€ of nitrogen was g

applied 30 days sfter aowing-

R . ) _ . N ) . |
3.2.:4:3: Soeds and ﬁ@mg ‘ "

The seeds ware dibbled st the rate of 2 seads/hole
&t a depth of 4 oms Crop arrangement was followed accorde
ing to the trestment schedule, ‘

Gap £illing and thinning were done to gst one plant/
‘hole, on the 7th day after sowing £o sacure a uniform stand

of the CEOPa

'362:8e4e Aftar cultivation |

The soil was stirred lightly and the weeds ware |
roevoved at the time Of the top dressing. Ldight irrigations
wera given for the initlel gernination and after top draaa~
ing mitrogen. ) - ;

3,2.4.5. Plant protection §

Prophylatic sprays of plant protection chemicels |

‘(BH23 ware given ta_prataet_thé-erap‘iram pasts and aiseegos,



oL

3.2.4.6. Harvest !
Fodder maize was harvested on 22«4-1989 at the
tasselling stage. Cowpea hmest began on 10«5«1959 and
the harvaest way over by 3lst Moy, 1988, by thraeo yb_cmr!gs
at weakly intervals, : . .

3.2.8. Chaervaticns recordad

Obgervation on growth characters, yisld components

and vield were racorded,

3.2.5,1+ Observations on growth characters

Five plants cach of Ccowpea and madze were tagged |
at random ag obsarvational plants in each plot. 7The cbserw
vations on the growth charactors were taken at 20 days |
inteivals from théae plants, |
322054141 Hedght of plante ;"

The lieight from the base of the plant to the tip |
of growing point was measured in centimetres for the five 1:
gowpea plants. In the case of maize helght was token
from the bzse of the plant to the tip of lateat fully
opened leaf. The moan heicht was then worked out and }
recorded in cantimotras, |

3:245.1.2; Number of leaves per plent

Total nunber of leaves in esch of the five sapple
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plants of cowpea and maize was recorded at 20 days .ﬁ;nteﬁal
and mean nunber of lgaves per plant was worked out.

3:ZeBele3. Laf Avor Index

:‘m the casa of cewpaa. total laat exea of three

5ample planta was notsd uaing laagf area meter and leaf

area payr m® was caleulatad &t flowering, ?@r maiza, the

I
|
i

length and breadth of sll leaves from sech sanple plant |

at harvest were measured and LAI was calculated using the
formula | ”

S" X B) XK
land ama mupiad hy the ;slam

LAL = m&m - 0,75

| (sunt., 1978) é
Than average LAI was worked out.
3.2.5.1.4. Lesf : stem ratio :

The semple plants collected wore soparated into
leaves snd stem, over dried at 60 4 5% to constant weight,

walghed separstely and the leaf 1 stem ratio wes worked

out for fodder maize at the time of harvest.
3¢2+45,2. Chsarvations on yiald conponents |

The observations on vield campanentzi of Cowpea
were taken at the time of harvest,

34245+ 2.1, Number of pods

per plant

Number of pods of sample cowpea plants was counted



i
A '
.‘x

and the gean worked out.

‘The length of each pod from the savple plants was
maasured and the mean length worked put and exprossed m'
centimetrea, |

3.2:5+243. Nurber of seeds per pod

Number of eeeds per pod from the sample plants was
counted and the mean calculataed,
3.2.5.2.4. Test weicht

weight of fully £illed 100 grains from each treate

ment was recorded saparately in grama, !

3. 2;53.3.. obeervations on yield : '
3¢2.5.3.1+ Green matter yield of maize ?i

At the time of harvest, the gresn matter yield of 5
malze was recorded in kg/plot and axg:easéd in t/he. ‘

3+245+3.2. Drymatter yleld of maize

Pive sample plants were colloected, welghad, air
dried in shads and then oven dried at 80 3 5°C till cone
stant welght was obtaingd. From the molsturo percentage |
end grsen matter yield drymatter production was calculated
and expressed in t/ha. o I



-
o

3.2.5.3.3. Pod yield :!

The total cowpea pod yield from the net plot at . |
aifferent pickings was recordad and sxpressed in kg/hs,
3.2:5:364. Yiald of grains

The ﬂawpeu craine were separated from the pods
harvested from each net plot. They were then cleaned,
sundried and waight was recorded., 7The grain yvield was
axpressed in kg/he,

The weight of Bhusa from the net plot was recorded
and syprassad in t/ha.

3.2:5.3.8, Harvast index .
It was workad out from the data on grain yield anéa

Ylamatter yield using the formula

( sun c(viec‘)
( oven dxied)

3.2+6+ Chenical analysis ,

3+2.64s1. Plant analyszie

Both cowpea end msize samples collected for chamical
analysie wore oven dried st 80 3 5%C and ground in a ‘i
wiley mill. - . ;’



oA
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He2abal,Te Hitrogen content

The total nitrogen content of the plants at the |
harvest stage was anelysed enploving the modificd nicro- .
kjeldahl method {Inckssn, 19673, |

342+5,71.2, Fhosphorus eontent

The phowphoris content was determined colorimotris
~eally from the triple acid digested plgnt exticet using j
¥anado-nolybdo phosphoric yellow colour method ﬁJaEkaag,‘
19671 The colour intensities were read in a Spectronic |
2090 svallable in the Central Instrumentation Laboratory |

of the HAGY {(8R),. !

e PR 3 . YeSa Pobags i.% cuntent ' : |

The potassium contents of the semples were doters |
mined from the triple acld digested plont extract ijaeksa$,
1067} using the Atomic Absorption Spectrophotometer ”
(PELI0B0) available in the Central Instrumontatiosn Loboe j
vatory of the WARP {57).
3.2.5.2, Uptalke studies

|

The total upltake of nitrogen, phosphorus and pata-
asiun for ocowpen and gaize were ¢alculated based @ﬁ the 3
contents of these mutrients and the drymatter produced étﬁ
the time of harvest.



The protein content. of cowpea grain and fodder maize
wag calculated by multiplying the percentage of nitrogen
by the factor 6,25 (Simpson st al., 1965).
3. 2- ﬁv 4# 305.1 anﬁl}'&i‘ﬂ ‘ . ' y

s0il analysis for the mechanical composition and |
chemical cheracteristics was carried cut using the prmea»
durea already referred to. |

3.2.7. Biological sfficiency iﬁﬁmea

342.7.10 Land Squivelent Ratio (LER) 1'

It was mrksé cut from the deta on the yield of
cowpea and maize both in mixture and pure culture. It
was worked out for the mixture plots using the formula
suggestad by Head and willey {1580},

LER = gﬂ BL whare
i=1 yi

2l = yield under intercropping
yi = yield undar pure cropping
n = nutber of ¢réps in tha treatments
3:2:7:2. Land Equivelent Cosfficient (LEC)

It was worked out from the data of the ylelds of |



i
cowpea and maize both in mixture and pure culture. It was
worked out for the mixture plots using the formula sucgestod

by adetiloya ot al. (1983). . oL

LG = LC i 4 where : -
L = LER of cowrea

I = LER of maiwe

3.2.8+ Econcmic evaluation

The following sconomic indicer were used to avaluéte
tha system. 7These are calculated on the basis of current
p:i-éﬁs of produce, labour charge and fertilizar costs |

1

{(Palaniappan, 1988),

l
3&)2&8.1‘; Cogt of ﬂultivatim , H

It was calculated by adding the expenditure incurred
on different items such as labour, sseds, fertilirers and
other chamicals and expressed in Re./ha, based on which |
the following were -worked out. '

3,2.8.2« Net rogturns

This wes caloulated By subtracting total {variadly)
cogt of cultivation from the gross returns Sor different ':

trestments. | y
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3:2.8.3. Retwn per rupee investsd (Benefit/cost ratio)

This was calculated wsing the formula,

feturn per rupes invested = k088 ISt e
- ‘ - cultivatmn

3:2.8.4. Return per gupee invested on labour
This was calculated using the formula

Return per rupee investad on labour =

Groge retuxn « (st of cultivation except that incurred

on labaur

Gmt aﬁ lab@w:

3eZ48.5. ﬁat;urn per rupee invested on fertili-ers
 This was calculated using the formula

Return per rupee investod on fertilizers =

Grose return - Cost of cultivation except that incurred
~on fertilizers

mst of fartilizars
3+2¢8.6, Per day zoturn
z?«ar day return of the cropping systom during tm
eroppdng parmﬁ was c:almlataé using the formula

turn

¥ar day return = Cropping period in Gays




3a2:847+ InCome Eguivalent Retio (IZR)

Thies was calculated using the formula of IER gt
atituting the nonetary valucs of the prcﬁme in the plama\
of the respedtive yiems.

3.2.9. Statistical analysie

Date relating to the different pasrameters were
analysed statisticelly by applying the technique of snalysis
of varignce for Split Plot Design and significance was

i
|
tested by 'F’ test (Snedscor & Cochren, 1867). analysis
was made using the ‘Keltron versa IWs Computer* of the n

College of jgriculture, vellsyand,



RESULTS AND DISCUSSION



¢, RESULTS AND DISCUSSION

' |
an imvestigation was carried out during the gumer
saeson of 19688='89, in the College of Agriculture, '-%llaﬁ}ani

with the object of selecting the best crop arrsngemernt .,
under differant fertility levels for a cowpsa + fodder

malze intercropping systems Cbsarvations were made on
growth and yield characters and different biological and
aconcmic afﬁi@hmﬁy indices were worked cut to determine |
the best system The date recorded were analysed statis
stically and the results are discussed here. 7The mean

valuass sre given in Tables 4 to i3.

4.1. Growth characters

delel. Hodght of plents |
The mean height of plants racorded at various

growth steges sre presented in Tables 4 and 6.

421e)sl. Cowpas

 the differsnt crop arrangements produced marked
differances in the heicht of plants at 20 DAS. Interw

cropping :ﬁsultéd in taller plants than the gole drop of |
CONpasts 54 (cowpea and maize in alternate rows) was on

peax with 8. (triple row of cowpam + i row of maize in ,;

between) end S, {paired row of ¢owpea + 1 row of maize in,



batmﬁ).; The latmr was on par w.tth s {acle crop of
cowpea). Tha £ex:tilim lotvels as well as the intemctim
of crop arrmgamsnts with £ex:tilizer lmm had 60 aigni-»
£icent influence on plent heicht at 20 TAS. | ]
The differant crop arrangements and fertilizer ,|
lavels produced marked Aifferances in the heicht of cowpaa
at 40 DS while their interacticon was not significent, |
5’ produced the maximum height and was suparior ée all
cther treatments and tha heichts in .‘3 q4 and 131 were cml
par. Among the fertilizer levels, F, {lm per cent of |
recommended doge) produced the maximum heicht and was

superior over other two levels while the effects of Py '
{75 per cant of recommendsd doge) and Fy (50 per cent of

recomended dosa) were on par.

At harvest, differant crop arrangements and interw
action of crop arrangemant with fertiligar level had no

significant influence on plant height. Among fertiliser
levels, ?i and Py ware m par and m&a superior to I?:C . ‘

The results &:evaalad significant differences in t;m
hoight of cowpea due to different crop arrangsments at al;
stages of growth excéapt at harvest, Inteicroppding usuan.;%r
resulted in taller plants: In the early stages of cjmwtm
the presence of f@daar maize might induced cowpea in |
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Table 4. Haight and number of leaves of amwgﬁa ak ﬁiﬁﬁarcﬁt

stageg of grewth

14 @qm) -
ﬁarvest 26 Eﬁé

Treate el
mants 30 DAS

4G‘ﬁ&u

Mein Factor(s)

Sg
SE 2

B
{0.05)

30.12

34,68

32.8%
34.16
D«.671

2,786

sub Factor(F)

4 2

33!4&

31.94

23456
0.£804

s

25,70

22,58
31.08
35,18
32495
36,50
33.85
32.38
32@20
35,19
32,85
34 .45
1603
HE

64,69
87497

71485

73.48
,3'5?5

11,438

85,48

634559

6950
3.893

11.363

69.15
64473
€0, 20
103.45
T8.85
851.60
86,55
£€3,75
65.55
€2.75
5?@@3
1068
7.785
N3

145,26
1268.24
137416
138,35
84308

NS

141,74
143,22
127.33

2867

14,208

146,80
150,40
138,58
14247
13140
112.95
140,90
146,78
123.80
136,76

144.30

133,98

Hg

5+63
ﬁi&ﬁi
$.43

06332

M3

5479

5.74
5435

0.144

0.421

.80
8:75
5455
8.20
5.45
4,80
3.70
8430
530
G+ 65
6+45

- 5480

0.289

| 0.B43

25.08
13.37
168.87
15.12
2,956
9.459

21.68
18.71

13.94

1325
3.868

28,35
24,80
22410

14.05

14.40
11.65
26425
18.35

12,00

18,05

C 17.30

10.00
2.650

NS

23.30
27.68
33.93
22,37
5.060

31.99
27.72

20,76

2.538
7.399

26.22
21, 23
2@.45
32.54
26.77
23i?$
37.63
41. 13
23-05

29, 5&

3197§

15.80
5,070

13
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putting forth a greater height as a competitive intere
action. Thus the crop arrangemsnt vhars Cowpes wasg 1
alternated with one row of maizs and wes thus subjocted
to grester inierspeeiﬁeiea conpetition resultad in the L
tallest plante while the sole drop of Cowpea gave the

s!mrté;s-t Plants. Dut as growth prograssad towards the

later stagad, the meize crap which had also put forth
good growth and had become taller has suppressed the
growth «of cowpea plants as 1s evident from the rosults. x|
The data shows that alternske rows, pailred row of mwea

- plus one row of meize, triple row of cowpea plus cne mw

of maize and sole crop of cowpea gave plant heights increas-
ing in the xbove arder although the effect was not signi=
f1cant. ::

iven though thers was no significant difference in
heicht cue to fertiliser levels at 20 DaS, meximun hedghe
was produced by the hicher fortilizer levels at 40 DaS and
st harvest. At the time of harvest the 100 per cent 1@.%1‘
was on par with tha 75 par cant level and they mm supaw
.xior to the 50 perx e@m level, 1In the very eaz:ly stage mf
20 pas the effect of the absorbed fertilizers could mot
“have becone manifest. But az plants progressed in mwthl
the higher levels of nutrients could meet their requiro- ‘l
monte Letter and hence taller plante could have resulted
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in the plets given €ull recouuwronded dose and 75 par cent
dose of fertilicers. Similer incresse in plant height c»ﬁ{'
cowpaa at hich levuls of nitrogen was reported by

Hohan Kumar (1278).

401.1% Et Mﬁim

The different CXop srrangaments ghowed :signiﬁiamt?‘
difforence in the heicht of maize plantz at 20th day,

while the fertilimer levels end the intersction of <rop l
arrangaments with fortilizer levels showed no marked I‘
influence on this character. 7The crop ervangement S, |
(cowpea ana mafze in alternets rows) produced meximun plant
height end was on par with all other ¢rop arrangements

axcept S, {sole crop of maize).

The different fertilizer levels alone produced y
significant diﬁfamma in the haight of maize plants at f
harvest. ¥, (100 per cent dose) which produced meximum |
height was markadly suparior o By (75 per cent dosa). But
F, and 7, (75 per cent & 50 per cent dose respectively)

were on par.

The results revealed significant differences in the
haeicht of ralze plants dua to different crop srvengements
at 20 DAS vhereas at hervest, differsnt fertilizer levels ':'
significently influenced this character, Hut the mwrmﬁm

n
i



)
a

of Gxap Jrrangament wit.h fertilizer level was not s;gni-s ]
ficent st Qifferent stages of crowth. At 20 DAS, the
Crop errangament, where cowpez was alternated with one
row of maize showed maximun helght and was on par with
other intgrerop arrangemants. Pure crop gave the shortest
plants-. ' The incrgacsed haldht of matlzs in intercrop traaﬁ»
mnm m@m be dua to the competitive interaction with the
chear sge:eies. Shendini (1980) ricted that naicht of fordge
grasacs were higher when mixed with legumes. Moreovar,

Gul Jaev and Ronsal (1982} reported that crowth of maizo

waé stimulated by secretions fram the roots of lemmes in
the intercropping system. At harvest, the effect of dlffe-
rent crop arrsngements on the helght of maize plante was
not significant, 2t this time most of the ;‘maiz‘.ﬂ plants
had grown to such an extent that they were much above the:
Cowpea canapy and hence no Zurther competitive interaction
was needed. Haizel (1974) and Mercy George (1981) obaerves
that when maire was intercropped with logumes, upto the

| tine of taggelling, Maige was mora -_c:cmpeuﬁ-ri—.w than &egmﬁaz,
but this has baen changed in favour of legumes from
tasselling to meturity of maize crop. |

Gven though ‘different fertilizer levels wre not
significant on heicht st 20 DAS, maximuan heicht wae pmaucc:&
by the highest fertilizer level at harvest and was markedly
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different from the gscond level, Halcht being a ehar&cmr
dependent on mutrition, inareased spplication of fortili-
zers would have ancouragsd the root growth which in turn &'
resulted in higher rate of nutrient sbsorption which .wa.s«i
manifested in an increses of plant hedght. .Chand €1977)
alao abserved similar incrosse in height of plants by the
application of higher doses of nitrogen in a maigze + lngtmae
1ntexcmpping aystomn.

4.1.2. Number of leaves per plant

The mean nunber of leaves psr plants at difforent |
growth stawa of the x:w;w ara pmz‘aenmé in Tables 4 and 6.

4.142+1. Couwpaa - , : l

Nuiber of lﬁamslgmmueed by cowpes at 20 DaS was
found to be unaffedted by different crop arrangements
while fertilizer levels and interaction cffects were siémi-
ficant. Among fertilizer lovels, r, {100 por cent dose)
produced the maxisius nusbher of lesves and was on par mm
F, (75 per cent dosu). P, (50 per cent dose) produced
minimum nuber of leaves, Among troatment combinations,
35?1 was superior which was on par with 3‘5‘?2"‘

Different crop arvangemsnts and fertilizer levels
significantly influenced the n,u;nb@r of leaves at 40 DAS,
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but their interaction was not significant. Sq . the pure
crop of cowpes produced maximum nucher of leaves which was
on par with B, (psired row cowpaa + 1 row maize). 7The £ull
rocommanded level of fertilizers (Fy ) produced the m@me}t
number of leaves and this was followed by ¥, (75 per cont
doge). The affacts of Py and ¥, ware on par, z'
At harvest, the nurber of leaves produced was found
to be unaffected by different crop arrangements end inter
asction of crop arrangements with fertiliser levels, melﬂa
was gignificant effact due to fertilimer levels. ¥y (mﬂ
per cent dose) produced the highest number of losves. ¥y
wn number of

and F, were on par. F, produced the mind
leaves.

At all atages of growth; the number of leaves in |
cowpes was found to be unaffected by different Crop arrangde.
ments eaxcept at 40 DAS, Both interspecific conpetiticn dn
interculture and intraspecific canpetition in pure culturé
were found to be almost similar in effecting thedr mﬁwﬁm
on the parformance of cowpes with fegard to this charmwx.

The hichest fertilizer level producad the maximun '*
nwnbar of losves in cowpes At all stages of growth., The |
increased dose of fertiligers, would have increased the
growth of plants and the muber of leaves., Singh and ::*ain
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(1966}, Garg g_g al, (1970} ana Mercy George (1981) also !
reportad the influence of increassd application of nutrmﬂts
in increasing the number of leaves of legumas in the inter=
cropping and pure ¢ropping systems. Increased loef nunber
due to phosphorus epplication has been reported in ‘c%zmas:e#
by Tarillas et al. (1977). The resulte obtained in the
presont investigation are in agosement with the results |
of the above workers. ‘ /

§ols2.2, Maige ' ! |

The different crop srvangements had mignificant
influence on the number of leaves at 20 DAS wheress the
fertiligar doses and interaction offects ware not signi-
ficant, - The crop arrangemant S, tcoapéa_ and maive in |
alternats rows) gave the highest nunbor of lsavos and was
on ’mr- with c:t.her intercrop arrangemants.

At harveetr, the number of lesves of maize was
influenced by difforent fartilizer levels and interamtim‘
of em;z arrangoments with fertiliser mvelsg Among the
three fertiliszer levels, Fy {100 per cent dose) z.:méuc‘:éﬁ
maximim nucber of leaves sfulch was on par with F {75 pag
cent dose). Fy {50 per ¢cent dose) produced minimam ntz_n}:a;;
of leeves. Among trestment combinations, 5,F, recorded
the makimun and S 43“'3 the minimun,
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From the results it could be seen that 8t 20 BATs
whare the coop manmnm influencad the munber of
leaves, maize grown with cowpea in alternate réws racordad
the maximum nunbor of leavés in matzs as this afrangenent
might have caused no ill effec: on the ﬁcﬁliage- maéuctimf
of maire. Moreover; being a legume and with adeguate
fertilization it might heve provided seme beneficial

gffocts 2o the nonelagume.

according to Garg and Raysnde (1962) snd Chand

(1977) the nutriants aspecially nitrogen influenced the
crop favoursbly in all its growth phases and in the pmﬁm-
tion of leavaeg, This might bs the reascn why hicher dosw
of ferti_?!_.img gava more nunber of lesves. The effect |
could have boocome more pronounced with advancenent in
growth of maize plante beinging the sffect from & non=
gignificant level at 20 DS to & significant lswvel at
harvast.

~ The sule crop of maize with higher levels of fereié;
livere, recorded the maxioun nunber of leaves. mcmamd
interapecific conmpetition might be the resson for mﬁucad
numbor of leaves in later stages in the intercropping
situations. 5o the sole crop of maize with adequete wml
of nutrition producsd the meximm mumber of loaves, 1
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The pean leaf area mdi::ea of cmm at ﬂawring |

ara pxasanted in ‘z‘ablaa 5 ané G

Leat ares Index of cowpes at flowering was affected
by different crop arvangamants and fertilizoer doses wml&:
their interaction was not significant. By, the sole cxop
recorded the maacimm value which was on pni? with s (c:cwgma
and maias in altarnave rows) and 8 (triple row of c:nwpea +
1 row of meiza) while t‘m lattar two troatmonts were on g,ar
with 8¢ among different fertilizer levels, F, (75 per Gsnt
dose) resulted in the maximun LAZ, but was on par with ?1
{150 per cent dose) and Fy in turn was on per with Fy,

The nunber of lsavas preéuéad was maximum for the |
gole erop of cowpen at the time of flowsring. This might .
have resulted in the maximum LA for that treatment as it
could have increased the total leaf ares. | |

Higher fertiliger levels incressed the LAT and this
might be due to the highor nunber of leaves produced by
the tlimﬁicm of nutrimﬁ:a especially hitrogen, Imxeweﬂ
application of nutrients might have also increéased tm
metabolic activity of plants and this in tuen micht mva_



Table 8, AL at flowering, drymatter yield am:a u;p‘.akes of
N, P and K of mwp&a ot hamst .j

?Ié&iMﬁﬂts ILaX

Main factor(s) : : ~

5445 . 4,64 - 67,76 14,73 56,91

. 477 . 3.45 . 70,59 12.02 35,92

C3.68 . 4.08 7760 11.58 35:5%

8,96 . 4.581 . 715,08 13.97 44,69
0,469 0.762 3:178 1.189 3,468

cn

(Dwos)  1e499 N3 Ne 0w 110854

sSub factor{r)
7

&
o

L]
W

4]
N

1B
L

i
&
)+

5 - 4,99 . 4:84 85,96 14:70 47.42
Fgy . Se24 4,04 . 73,73 12.43 43.52
3 . 3.84 . 3.85 58,58 12.10 39.83
'(g.gs, 1,353 04932 9.7€8 1.594 64979
8 xF : ‘ {I
5,1 ?1 . .43 4,80 . 73.94 15.53 54-33;.
SIFE - Bedl - F.42 71.18 13.20 &&.6@
$1E3 . 449 4,70 58,16 15.45 61.75
53F1 . 5.56 . 4,82 . 77.74 13.86 35,13
53?2 5,06 = 3,31 71,12 11.70 45,51
841?1 4127 : é'BS @1!4‘7 1‘#34 3"3'731
5‘4?2 4.07 4,03 33.’55 10.31 .'3_35’83
By 2.46 3,83 . 62,75 10,38 3@.93h
SSFI - 4«7y - 5.38 110.68 15.37 63.48
BeF ., . B.42 4,39 64,08 34.50 31.04
8gFy - 4475 4.67 . 50.47  12.03  39.54
5B & 0.927 0.639 6.706 1.082 4,763

V(G¢Q5) oo 19,576 ¥ 13,959
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increased the LAZ: Nzedioma (1965), Cooper (1977) and |
Dalakumaran (1981) alsc cbserved similer increase in LAI:
dus to increasad application of nutrients,

4434362¢ Madze

The effects of crop almangmaﬁa; fortiliser ersla
and their intaractions on mi of naize -wm,s&g‘afmiﬂmt at
hasvest (€lowering), Maximun LAI was recordsd by 55, the
#ole crop which was on par with 8, (cowpea and maizo in
alternate rows) and were superior to B and 8g, 3;5 Gtripia
row cowpea + 3 row maize) rmardm the lowest value whidh
wag on par with 8, {paired row cowpsa 4+ 1 row malge),

The higher two levels of fertilizers ware on par
and gava hichey values of LAZ., The treatment ‘c:miﬂatim"
g

oFy noted the maximum LAI end 5.F, the lowest.

Resulis ghowed Glearly that the sole crop of !g;timi;
racorded the maximun LAT and interercpping in botween ’
paired and triple rows of cowros resulted in the mindmum
Lal values bacause maize population was low in these treat-
ments. Byl (1573) observed a reduction in LAI when maize
was intercropped with cowpea.

Higher levols of fortilimation increased the number
of leaves and total lesf area and theroby the LAI, Increase
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,szia.s* Height and numbier of laaves of maia@ at difﬁar@nt
- stages of growth, LAI and laaf : stem yatio of
maiz@ at ﬁhe time of ha:vaat

ments 2gaéaut Harveat EEEEEE" Eﬁ:%iiia“ - Lot '2§§§:‘

—— it —s A e atio
Main factor(s) - :
$2 51427 152.62 @ 6,57 11448 9436 1.31
53 61,08 1€1.80 . 730 10.93 - T899 1. 2?
Sy 54.16 138,52 . 6,79 10.47 3.73 0.?9
Sg 54,72 144,77 . 6.88 10.28 3.49 . 1.28
5E % 2.252 7.541. 0.186 0531 0.538 Q.109
5053 7.203 RS 0,595 NS 1,723 NS !
Sub factor(®) .
£y 56,44 159,76 . 7.01  11:26 6480  1.31
Fz 56454 144.70 . 6.97 - 11,04 Gsl5 l.14
Fy 52,94 143,81 . 6,67 10.08 5.48 1.14
88 4 2,154 3,561, 0.244 0,248 Q.3M  0.065
tg?bsa WS 10.3%4, NS (0,725 1,093 N5

% F , n

8,7y 48,25 161.30 . 6.65 1145 10,06 1.@@;
8,¥, 55.00 144465 . 6,30 - 12.15 9,08  1.20
%2 3 50.58 15190 . 6,75 10.85 £,94 1.13

3:1 . 64,20 169.25 . 7.15  11.50 8.91 1,53

3a2: 64.30 161.25 @ T.75 11.10 - T.81 318
83 "3 54475 154,90 | 7.00  10.20 7424 0.98
sgrz §2.75 136435 6,95  10.65 3,71 0.85
S4Fs 50,95 128.4% . 6,30 9456 3630 1.17
5P, 5¢.10 136,55 = 6,88 10425 4,00  1.35
BeFy 55.50 140,00 6,65 9,70 2,43 1.30
585 4 44306 7122  Q.488 DedO? D749 Gp 129
(3?55) Hs 3 NS 14450 2,185 0.379
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in LAX with increased dose of nutrients was roported by
Cocper (1977) and Bunpromma and Mobbayed (1978).

The superiority of individual affocis might hawe '
cantributa& o tm mactimum LAY of troatment cembination |
involving the sole ¢rop of maiza and Mqhaat loval of :
fareilivers. | o

dolade L2af 3 stem ratio

The mean values on the lesf : stem ratic of maiee

are presented in Tadble 6.

Tho leaf & stem ratio of maize at the time of here)
vest war analysed statistically and from the resulis it
was seen thet the effects of different crop arrangements f-"
and fertilizer levels were not marked even though their |
interection was significant. 35,7, recorded the maximum

21

velue (1.6) which was on par with 847y, SgF, and SgPy

- B4F, recorded the minimum value.

Sven though not significvant individually sole crop.
of maize and full dose of foartilizers recorded higher
values, aaxﬁmzm Lal was also obtained for the asole crop.
'l‘he pure €rop Of malize had produced larger mumbey of mam
in this treatment towards later stages. This combined with
adequate nutrition might Be the reason for the increased

mtia of &2?’1‘ o : ,'



44145 Drymetter yield
4:1.5:1. Cowpea |

Ths mean velues on deoymatter y&elde af ompes are
premntad in Tabls %,

v
{

| | mfiemnt cfrop wrangmema and inwractim ei!‘*‘@cts
did not signiﬁcmtly influence the drymattor yield of
Cowpes., Considering the fertilizer levels, Py {100 pox mntz
dosa) recorded the maximun value and was on par with £,
{75 per casnt dose). Thess treatments had produced taller
plants with grester u@bex' of leaves, Ll and mutcient I
uptaka (Tables 4 and 5);"thus due to better growth of
plants higher drmttar vields could have mumag'%}é?? "
the better absorption of nutriente. feam the hicher éasas "
givan, - !

401 qﬁc?; aﬁim P

Tha mean values on drymatter yields of maize are |

reesanted in Teble 7.

The drymetter yield of maize was influenced by

| diffaerent crojp arrangumnts and interactions of crop |
arrangaments with f&tﬂ&ai&r doses while fertildzec lwam
had no significant effect, ‘:‘32. the pure crop of meige '
rocorded ‘tm maxionm tér:ymatt;er”yiem and was on par with .
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P

S, and 3,. SS (triple row cowpea + 1 row hmaize) recorded
the minimum whiich was on par with B {paired row cowpoa +

1 row meizal.

Sven though not significant, drymatter yield docrae
asod with decroazing lovel of fortilizors. aocong the troate
mant eqabinaﬁi@navﬁzy- recordnd the maviman value followed

v S F L B F e 5B e f minimur,

The pure orop of maize racorded the naximum dry=-
matter yield on par with the alternats row arrancament.,
Tha drymatﬁer‘yield£ of maize planted in betwesn paired
and triple rowd of Cowpes were on par and recorded the
minimun values. This ¢an be explained by the veristion

in population of maize and conseguent gresn matter yialds,

Similarly the treetmante which roceived hicher dosog
of fertilizoers registersd mote drymatter yield than those
with lower fertiliver lovels aven though the offest was
not significant. sSimilar increase in drymatter acountlow
tiont in feragermaiza by ineraasad nitrogen levelo wes
reported by Mnohan and Sdurukwe {1987} and Thorat and
Femteke (1983). It was goen that the drymatter yiald was
vary ¢losely related to the grean matter yield. in the
above mentionad tr@aémﬁntﬁ whan drymatter yvields were

higher, the green matter yiolds ware also hicher.
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4.2. Uptake studies (Floures 4 ang 5)

The data on the uptake of nitrogen, phosghorus and
potagsium by cowpes and malzoe ot tho time of hervaest wors
analysed and the meen valucs aro presented in Teblaos £ and

Te
4216 Nitrogen upteke
4.2:1,1. Cowpsa

Lifferent crop arrangements had no influence on the
nitrogen uptake by cowpes. The uptale of ndtrogen wus
affected by difforent fertilizer doses and the interaction

of erop arrangasents with fertilizer dooces.

ry recordad the highest uptake (85,96 Lg/ha) vhich
was si¢nificantly supsrior to cther 2 levels. T, WaS BURD-
rior o Eﬁi Of the treatment combinations, ﬁEEi racordad

the highest value (110.68 kg/ha). The lowest valuo was

= »' by O.F, and was on pay with 5.7, 52,7, and 5.7..
rocorded Ly g and wags on par with gits. 453 and kL

Pérha;s bacauds there wes no significent vaeriation
in drymattsr yields of cowpsa with differing Crop arranige
ments, nitrogen uptaks also did not vory with crop arrongge
ments. This wes in agresmant with earlier findings of
aygarwal gt ale. (1978) who reported that the total nitrogen

uptake was significently related to the above ground bionsso
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production.

The nitrogen uptake of cowpea was maximum 2t highest
lovel of applisd fertilisers. Similar results were earuﬂr
raported by Bains {1969) and Rajesh Chandren (1987). I‘
increased nutrient supply in the higher dosa of £a;rti1.1am,":~e
could have incressad the growth of roots, enhanced absorps
t10n of nutrients and thus resulted in higher uptaks values.

m low upkake in the combinations involving the
smallest dose of fartilizers m&mt ba bacsuse ©Ff less
absorption dus to limited supply -ét- the mutrients, The
highest cowpea populaticn along with the full dose of -
forcilizers resulted in é;m pacimun uptake of nitrogen in :

SSFi'

4.2:.1,20 Haige
TThe uptake of nitmgen by miza vas aﬁecteﬁ by
different ¢rop arrangenents and interaction of crop mmm—

mants with fertilizer levels shila fertilizer levels wero '
not significant.

The treatment &, (coupas and maine in altarnata |
rows) racorded the maximxm nitrogen uptake which was on par
with all other mp manmmms axcept Sg {triple row

coNpaa + 1 Iow miza‘)., 8, and 5y were on pax.



Table 7. Oreen matter yield, drymatter yield, uptaks of
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H, ? and K cnﬂ prctaiﬂ c@ntant ef maizﬁ at harvest

?xaate @reen
ments matter
yisla
Main factor(s)
32 32.99
ﬁ3 30,7
é‘ | 22.14
N1 * 2.898

{0«05) Y272
aubufaeuertw)
1 29.5@
2 24,94
¥y 24.14
38 & - 1.431

R

m #]

(c:eﬁ) - AT
5% F

2 Fy
2 "2

3414
31.18
2 3 A3.568
SB¥1 3?;89
‘5332 29@&9'
<53F3 24,66
s‘?1 23;62
3432 21.38
8433 21&42
SF, 22,79
ﬁst ;7.5&
SSPS 16,81
S8 * 2.862

(D.os) 9384 2

Ewy~

ﬁgtak@ of nutrianta

N

{kg%hgi

K

Qragaim”
content

ot
LB ¥

%5430
5022
4443
O.424

NS

6e73
&31
568
5475
£486
5423
508
4¢21
364

11

317
$.848

24476

76485
76.92
155082
45,37
8,362

26.814

1G4+ 32
§0.56
61.81
5.845

ne

72445

81,09
77.01
104.14
£5.49
£1.1%
52,65
51,98
55.83
52.09
43.70
43.31
11.691

34,124

13445

16.17

10,33
.43
£.008
€ad24

11,79
11.38
13475
1.066
HS

10.12
12,72
17.€6
18.04
15,82
14.96
9263
7496
13.41
9,39
2,31
8,97
2.132
64224

55¢99
43.42
2809
34.43
3,644

11.65%

49.27

36.21

38,72
2.89)

B.438

5753
54,41
58405
55467

i 42@&3

32.50
29.75
27,31
27,19
$4.12
21.04
28413
16877

7,76
@a2&
8,34
8,40
0,276

g |

8;4@
8.69
7.53
0u 219
Q0. 640

7.17
8,93
7.18
9.63
8408
7.00
8,08
8.93
8.08
8,78
B4 58
783

1,280




Of the treatment combinations, S,F, reccrded maximijm

uptake (104.14 kg/ha) and 05«3 the minimmn (43 31 kg/ha).

In 8 Sy, intercropping in- altemata r@ws, “thiy mcr&amd
competitive ability of maize plants would have pesulted in
higher uptake of nitrogen, Similar result was slso reportad
by Waghmare and Singh (1984} in sorghum + legume inter- '
crepping systen. | N

Severe competition from cowpea with least ﬁtmtmr
production and lowest dose of fertilizers resulted in the
low nitrogen uptake by malze when it was planted in between
triple rows of cowpsa and with SO percent of recarnmended

fertiliger dose. ' j'
4.2.2. Phosphorus uptske
4.242,1, Cowpea

Phosphorus uptake of cowpea showed pronounced varise
tions dus to fertilizer dosce and was not sffected by the :
crop arrangemants and interaction affects,. !

The fartilizer level Fy {100 per cent dose) was
- significantly superior to other 2 lmls in phospmrus

uptaka. 'ﬁ‘g and ;_;» ware On paks

legumes are mmiﬁemd to be batter absorbers of
phosphorus (Kanwar, 1978 and Chhidda Singh, 1989): Henoo



even thauéh the crop srrangesents varied, it could not
‘mﬂixanea the phosphorus uptake valuss mar}“&dly.“ It may.
alex ba Horme m mind that the uptaka af this imile
nutrient is more 1:15’* uamad ay mt mrfaee mption zme l
cempetitmn rather than xraot systma mrptwm 20ne e:mmtiu
tion seen in the case aﬁ mobile nutrients ws:ay, 1954).
Hanos competition fm: phosphorug would mva been slowar m |
petting in and ﬁy tha timo the maize crop would have baen 5. |

harvested,

ﬁormr since thore was ne sigmﬁimt diffemnce
in drymatter vields with vwiatien in Crop arrangemants
and interaction effascts the uptake of phosphorus alac 4ig
not Aiffer. |

' The maxirmum phosphorus uptake was recorded by the
h‘,igﬁaﬁt level of fertiligsrs and it was in line with the
findings of Faroda and Tomer (1975) and Haloth and Prasad E
{1976): The increszed nutrient supply associated with the
higher levals of f@ﬁi&i@ém could have is"ﬁ?ﬁ‘i?&%ﬁ oot “
growth and nodulation and incrsssed the sbscrption of {
phicaphorus glving higm:'aomeﬂté in plante and along with'
incressed drymatter yields this could have contributad to 3'

increased phosphorus uptske values,
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MUTRIEMT UPTARKE BY COWFER
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| - FIGURE 4.2
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FIGURE 4.3
HUTRIENT UFTARE BY COWFER tkgshal
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. The effects due to different crop arrangerents and’

interaction of crop arrengements with fertilizer doses |
| | j

wora significant on this cheracter. o !
‘ !

The crop arrmgmant % (cowpos and maim in alterm

nate rows) resulted in the maximwn valus for phaag:horm |
uptake shich was on per with S, and 5,. S, and 5 were '

also on par.

Fertilizer levels wére not significant in influene

cing the phosphorus uptako by maize. The treatment combis

|
nation 83{‘1 recorded the highest phosphorus uptake and :
SgF, the lowast. ’

Phoschorus being an immobile nutrient in the soil, '.i
it is absorbed vhan growing roots come in contact with '
c:xganic and inorganic materials containing waﬂ,able £ox:ms
of the elemﬂntg when maize waz grown in alternate with :
cowpa the upteke of nitrogen was also maximun. So with

.be‘ttar absorption of nitrogen, the matlza orop could have

foragad well producing an extsnsive root system whim |
in turn resulted in the macimum uptske OF phosphorus. Haize
planted in betwsen paired and 'wxme rows of Couwpaa waroe
on par and recorded low p&msphcém# uptaike bacausa of the

sovere compstition from the associated leguminous €rop of |
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COWDRE, which was battor equip;}eﬁ for absorption of phea-v.
phorus (Hanwer,; 1976 and Chhid.&a Singh, 1989).

Individual superiority of the treatmente micht have
‘resulted in the maximum uptske of phosphorus in the troats
mant combination 33?14-« , |

. #42.3, Potsssium uptake |
442,31, Cowpea

Mfferant crop arvangements, fertilizer lovels and |
their interactions had & pronounced effect on this parameter.

8, recorded the maximum value and was significantly
superior to the intercrdp arrangements., Maxdmum potassium
uptake was noted for Fy énd wag on par with "ﬁ“z which in tti’m

was on par with Fy« . |

Myong the treatment combinations, 5gF, recorded the
maximun potassium uptake end S,.F. the minimun,

Crasses are batter competitors for monovalent ions
like potassiun than legumes since the root CIC of tho laﬁ&?zr‘
is higher (Tisdale gt gl,, 1985), Honce in a pure crop of
cowpea, the plants could abasordb ¢reater p@tassivm than in i'
‘the intercropping situstion with madze which would hewe
boen at & greatsr compatitive advantage to absord r;:a-{:&saiwfjn.

This might be the ressun why potassium uptake wes higher
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4
£
| An the gole crop of cowpna. - ,
|

with regard to the fertilizer treatment it is guitsl
understandabls that the higher fertilizer dose increased |
potassium uptake since the ab@ezptiaaﬁf this nutrient Il
could have been hiqﬁwr in thisz treatmant with hicher &mpz;l%;
of the nutﬂe?nt. Similar results have bsen reported by
Sroneman (1574).

friple row of cowpes treatment where maize pqgulati&n
was relatively less coupled with hichest dose of nutriﬁntsi
might have resulted in the supsriority of interaction 85%; "
The alternate row arrangement wvhere cowpea populstion wae ﬂ
less together with lowest lavel of fertilizers recordad

the minimun upteke of potassium, )
4.2¢3.02, Halze ’ ,

Potazsium uptake by maize was influenced by Jdifforent
Crop. arrangements, fertilizer levels and their intoractions,

5, vecordad the maximum value for potassium uptake
and was significantly superior to 211 other crop arrance- |
ments. S, and 5, were on par vhile the lattar trceatment

was in turn on par with 34,.

among the ﬂai;tilizer doses, F, recorded the highest

1 3
valuz and the two lower lovels wore on par. The traatmont |
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| FICURE 5.3
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combination §,F, recordsd maximun uptake and §.F, the ?
mindmum,

© The maximun plant population of malze and hicher .
drymatter production might have contributed to the incroaded
potassivmn uptake in the pure ¢rop éf maige. Highast‘leveQ
of fartilizers significantly incressed the potassium mpﬁegé
by meise. Tiwens gt al. (1978), Mercy Georgs (1961) and |
Geethakumary {1985) reported similar increase in gotaﬁsiwé{
uptake with increased application of N, P and K. dNoreover
maize being a grass is well equipped for better abaoryticﬁ;.
of this nutrient (Tisdsle st al., 1985). i

The treatment combination where maize population was
relatively less, recorded low potaseium uptake because of |
the ¢reater interspecific competition existing there,.

4:204s TORgl uptake of nutrients {Figure 6)

The mean values on the total uptake of N, P ang X '
by the diffarent trestments are prasented in Table 8. j
4.2.4.1. NHitrogen ' %

Total uptake of nitrcg@h by cowpza 4+ maize was

influcnced by different crop arrangements, fertilizsr levels

26 well as their interacticna. ‘ g



Teble 8. Total uptake of nutvicnts by aew@aa~+ maizm
at harvest :

Treatmant&

cients .

ﬁain-ﬁéctefta)

s,
A1

o
%Y

™

a8
o

2
-

8 8

(Q;QS)

sub factor{p)

¥

b3
2

73
SE %
Co
{D.05}

8 = R
&, x

67.76

76,85
147,52
134.42
12%.45

- 7.632

23,523

156,20

‘134;@9

120:3%9
-B795

25.397

13,94
71436
58,16
72.45
81.09
77.01

161.88

136.61

144.01

134,12

‘349553

128,62

162.77

107.78
23.78
19,665

56,789

14.73
13.49
28,19
21.8%
23,20
1.53%
5,962

26,49

20,88
1,165

s

15.53
13,20

15,48

i0.12
12.72

17.66

3190
27.22
25:48
23,67
18.27
23,79
24:76
23.8%

21.00

2.604
T+520

5691

. 88,59

7934
B3.€D
7912

T 1l.26%

96,69

- 78,73
. 7885 .
2,980
T Bl6UE

54,33

' 54,66
E1.75
57,83
- B4.41
- 59,08
- 90,80
‘ 87.59 -
- 59,60
- 66.48
- 86419
- 58,12
117.60
- B2.08
- €767

6+654
19,244
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The erop srrangement 5, reaaréaﬁ tha maximum tatal
nitrogen upteke on par with g, which in tutn waa on par j
with Sge  The uptake af nitrnqaﬁ by th@.s&l@ CRONG uure @n

Th& nitrogen uptaka ahawad a declining trend with

l
I
I
é@craasing laval of ﬁertilizaza. Rl an ﬁﬁ'wer@van P8 ;

Pz was alae on par with ng ' i

54F, resulted in the maximun nitrogen uptaks and |
8y ¥4 recorded the lowast. | |

The Crop srrangement where cowpsa and maize were

élantaﬁ.in:altexnata_raws rasulted in gxeatér annidation ﬁ

and better exploitation of resourdes and redorded the ]

1

maxinun uptake, The other intercrop trestments whore the |
total plant population was welstively hicher also rasuitedj
in:high uptake of nitrogen, It could be clearly sean thaﬂ
intercropping resulted in higher uptaite comparad to tha

|
I

sole crops. Similar results have also been observed Ly

malal (1974); Sancheg {1976); Selveraj (1978); ggund&raraj?n
(1978) and chui (1983). |
/
Total nitrogen uptake wae highest with full dose of
fortilizers. Similar rasults were also raported by Chand |
{1977): The traatmant combinstion $,¥, re¢orded tho maxie

mum total nitrogen uptake., This cen be explained by the
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highest total drymatter yleld (Tables 5 and 7) cbtained in
this treatment (4,52 t/ha of cowpea + 5,75 t/ha of maize »
10.57 t/ha) and the high uptake of this nutrient by the %
maize crop in this treatment combination. The mindmum :

nitrogen uptake was chsorved in the treatmant combination '
§,Fae  The low drymatter yield coupled with low nitrogen ’g
uptake in this treatment may be the reason for this .reault}',

4.2+4,2. Phosphorus

The rotal uptake of phospharus was a!?’fact:aﬁ by the '
crop arrangemsnts and interaction of crop arrangaments witi}:'a
fertilizer doses while the effect different fertiliszer dosos
was not significant. 51

sy recordsd the maximun phosphorus uptake which was:

on per with Sz, S, and 5, and the acle crops 5; and &

1 2 .

Wore On par. '
Ameng the treatmant combinations, 5,7, recorded the,
maximum uptaks valua, SoFy resulted in tha minimum uptakoy

Even though phosphorus uptake by cowpea was not l'
affected by crop arrangements, in slternate row arrangee |
ment maize recorded the maximun uptake of phosphorus, This

micht have resulted in the maximumn total uptake of phose
phorus in this treatment. The total drymatter yield was
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also highest here (Tables 5 and 7). ,|

“Tho high total drymatter yicld and the hich phos-
phorus uptake by maize in the treatment combination 5,8, ”
could have brought about the highest upteke in this Ac:&jn,:tiulﬂ-

nation. Combinations involving sole crops resulted in

lowsr uptake of the nutrient than intercropping. Thia isf
in agreement with the findings of Dalal {1974); Sanchez

{1976); selvaraj (1973) and soundaracajan {(1578).

442443, Potasgium

‘The total potassium uptake was affected aigniﬁicanély
by ddffarent ¢rop arrengements, fertilizer levels and tmi;'

interactions. : ' !

The crop arrangemant S, recorded the naeimus total '

potassium uptake and was on par with Sge Others were on

Pars |
'l

Fy recorded the meximum uptake while Fy

on pars Of the trastment combinatiocnas, 55?1 regsulted in

and i?’a wora

resulted in the lowsest uptalko

o
I
"

the maximun uptake and 5.7,

of potassiun,
The crop arrangamsnt whera cowpea and mailze were

planted in alternate rows resulted in graater annidation

' and better axplmtaticn of available rasourses wihilch in tuxn
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led to the msximum uptake of pata'ﬁs‘aimﬁ along with nitmg,vai;-
and phosphorus. Dalal (1974) and Sounderavajan (1978) alisa
observed that intercremd gtands extract more potassim j

than the sole stamﬂs.

since the incividusl uptake of potessium by the
component crope showes a declining trend with decreasing .

lovel of fertilizers, full doss of ze:tilizérs regsulted in

the maximwn total uUptake of potsssium followed by 75 por cont
dose which in turn wea Sollowed by 50 per cant dose..

The relatively high total drymatmr vield and
potassium uptake by maize in the cmbinatim 5? couplaa
with ths hi«gmu: potessium upteke by cowpaa (Teble 5) be.tnq
racorded 'in thip treatment could have resulted in thia -.
combination giving the maximum total uptake of potassium,

4.3, %“iam attributes and yvielsd '
4e3.1s Number of pods per plant, 1eneth of pods, nunber aﬁ
seads par pod and test weight (hundred ¢rain weiffht}

The mean values on mumbar of peds per plant, Mngt:n
of pods, numbar of secds per pod and test welcht of Qowpea

ave presented in Table . |
!.
Different crop arrvangements, fertilizer levels and

their interaction effects had no slgnificant influence on |
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Table 9. Humber of pods/plant, length of pod, number of

ﬁaeds/pmd and test waivht of coupeavat harvest

Treatmants

Numbar of
pods/plant  pod (em)

Length ef

Number of

Test

sead§4pod _weight (glm

Main faetar(s)

B oW
e Gy e

x

G oM W
g tétn

(0505}
Hub factor{F)

1 2

S F,

aE‘ﬁ
(Q.es)

10,65

9,33
19.50
' 9,28
1.712
NS

10.15
9.58

9,35
D512

Ng

11,75
10.60
9,60
9.55
9.05
9,40

9,60 .

9.40
2.50
9.70
9.25
B.90
1.023
Ns

14.16
13.82

13.97
13.78

0205
NS

14.00
14.30
14.18
13470

13,68

14.13
13,85
13.85

13.93
13,92
13.48

0,301

NS

-13.84
-13.50
13,59
- 13,89
- Qe320
- NS

13;90
. 313,65
113.57

.292
N8
13.93

13.65
13495

 13.68 -

13,60
13.23
,14'15
13.13
13.50
13.85
14,23
13.60
0.584
NS

10,02
9,13
9.02
9.16
0,408
i

9.06
9.58
9.38
D.228

2.70
10.61
9.7
8.98
9.31
9,10
8,55
.12
9.39
9,02
9.17
9,28
103456
NS




the nunbdr of pods per plank, length of pods, numbor. of :f

soeds paer pod as well as c-rn. the test weisht of cowpea.

| Drymatt@r y&elds of cc:wea mre signiﬂcmtly |
mfluan@d only by the fortilizer levels. Hence thore waa
no marked effact on number of pods, lencth of Pods, nm::
of seeds per pod and test weight of seeds by the orop '
arrangemants and combined offect éf crop arrangements and |
';Eartiliztsr levels. In the cese of fertiliger lowvaels, the ,
incressed drymatter yields noticed in the treatments Py am%

¥, could have been diverted towards the production of vagau

P

tative crowth rather than towsrds the orain yield attributos
_ !

a2 evidenced by the signhificant increase in bhusa yield in

thase trsatments (Table 10). |

The mean values on pod yield of cowpaa are msanteﬁ
in lelg 10« ) !

The effects of different crop arrangements fortilizer

levale and their interactions were not significant in !
influsicing the pod yield of Cowpad.

Since trestments had no significant effect on nurber
of pods per plant, length of pods and on 100 grain weicht,'
their impact on pod yield was not marked. ‘ |



Table 10.

at harvuat

-~
4

Pod yield, grain yield. bhusa yvield, harvest
index and protein content of grains of cowpca

pod
yialé
' xg/ha)

Ireatments

Grain
yvield

quﬂha)

shusa
-yiald
{e/ha)

Haﬁvastw
'inﬁax‘ .

=Fr@tein“
contont.

- of grains

;j%)

<ﬁain factor(o)
51 1603,72

Sy 1419.26

55' 13?@%95
52 & B2.894
co N
(0.05) NS
sub factor(s)

Fy 1493.37
F, 1428.79
Fy 1432,44
SE 32.589
o .
(0.05) Ns

5,F, 1681.05
16@7t7?
1522.33
5.F, 1419.33
1414,90
5aFy  1402.40
: 1423,50
1329425
1505.02 .
1449.60
5 ?é 1363.23
k5 1360.03
65,178

1373.66
1301683-
1255.43
1244,82

67,309

Hs

1325.91
1264.28
' 3271.6%
21222

HB

1414.59% |
1331.45
1374458 .
1336,58 .
1334.80
1234.15
1269,08
1234.05 |
1263.48
1283,08

1236,80
1214.58
42,443

NS

15.75
10.60 .

11.55
13497
2027

NS

13410

11.95
6.582
1.699

15.90
16.08
15.28
11.85
11.05
8480
12.33
12:10
10.23
15.33
13418
13,40
1.164

3,398

0.26
0,36
0:28

. ﬁiﬁﬁ

0.047 .
Ng

éizz
Q-Zﬁ
0.3%
8. 023
QoOéB?

0.24
D27
Q.27
Q.23

’ 0~3&
- Q39

Q.22
0.30

'ﬁq33
’ 0@2@

029

D26

0.049
st

s

31;19
21.33
20,25 |
18,66 !
0.428

1.368 |

19.7
20,54
20,81 !

0. 417

HS

21.05
23.00 .
19.53
18.85
21,10 !
24.05 ;
21.33 j
19,67
19.7% !
17.60
16.40 .
19.92 !
0.83¢ |
2.435 |
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4.3.3; Yiald of greins (Figure 7) o :
The mean grain ylelds of cowpea are presentsd in
Table 10, B " '

The effects dus to different crop Arrangemants,
fartilizer levels and their interactions wore not signifis
cant in affecting the grain yleld of cma. fi

since pod yield, number of grains per pod and 100 |
qrein walght 44d not differ significantly, it is quite

understandable that crain yield slsc did not differ markedly
|
Botwean the treatments, The differonces in drymattar '

yields could have reflected only through variation in bhusa
yield, '

Prom this result what beccvos clesrly evident is |i
that it i3 very much possible to introduce a crop of fodder
maize along with cowpea in sutmer fallows without ream:im;:}
total ylelds of cowpes as obtained from scle cropping.
Perhaps by mutusl complementacy effects and annidations ,.
intercroppad cowpes could yield as much as in sole 'croppm;:@:
even with slight changes in its population. Since the |
growth habit of laguminous cowpea differs very much from .
the matze crop, it could fully exploit the available spatisl
Fosources. Wmi annidation could alac have played a |

role with the harvest of maige on the 50th sy leaving |
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i

cowpea ncarly enother 40 days to meke up for whetover mrm::tfh.
that had been retardsd carlier, nemiaan 4 19&0) and f:hang
and Sniblas (1985a) also repa*te.} similar findince, '

4 .39‘4; Bhussa Yi‘elﬁ .
Voo

“The dats on bhusas yield of coupaa at the time of
harvest ware analysed statistically and the mean valucs

are prasented in Table 10, i

The effects due to different fertilizer levels and |
interaction of t:'rop arrangements with fertilizer lovels were
significant in affecting the yield of bhusa. Of the three
fortilizer levels, ¥y (100 per cent dose) produced the ‘l
maximum bhusa yield and was on 95&" with E”-z {75 per cent /

dose). Fg and 1?-;3 ware on par.

Of the trestment combinations, 8y Fp recordad tha

maxinum - and 533’;3 recordad the minimum bhusa yisld,
vaxhaps the _-high_éx:‘ nutrient éqans could help ghé
planks put forth better growth as avidanca;a from &ata on
nutrient uptaks and drymstter yields (lelf‘ 5) md this ..
could have increased the bhusa yield. uince this inc:reases'
in drymatter ylelds were not manifested through pod yiel&a'
and grain yi@lde ang paz:‘hapzs ¥he highor doges of nutzrmnw

have

could helpdonly to indresse vagetatiw growth, The hir:;hexj,
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values of heicht, leaf number and LAI in theco treatments)
point out thie aegmz:ﬁ (Table 4). 1In the crop arrangomant ,:I
where cowpea and maize were grown in alternate rows t;‘aw;:ea
population was the lowest and this along with the lowest “
level of fertilizers recorded the minimum bhusa yield.

4.3.5. Harvest indaw . _ _
The mean values am' pragented in Table 10.

Different lovels of fertilicers produced marked

differsnce in harvest index values sven thouch erop arrane

gomenta and intersction effects were not significant, =

1l
)

with the three fereilizer levels, 50 per cont and |

75 per cent doges were on par and gave mawimun harvest |
index values while ¥, (100 per cent dose) gave the mmmm
value. | ”

Harvest index is the ratic of eGonomic vield to I
kiclogical yield. z;si‘m_:;a: there was 0o aiqlniffmmt inﬁlmm}a
on grain yield by various treatments and the incressed (
armattér 'yinléia noticed with the application of hicher '
doses of fortilizers was assogistad with increased producs
tion of vegutative growth and hhusa yield as discussed !
earlier (Teble 10), there wes a marked decrease in the !
harvest index values for the treatments with higher 1@?&1@5

of fertiligzer application. I

h
{
q
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!
(4.3,6. Green matter yield of msize (Pigure 8) < |‘

||

- The data on green fodder yield of maize ma malysaé

statistically and the mean valms are gxeamw@ .in Table 7?'

||
aa wnll as their intoraction effocis were found to iraﬁuam
the fodder yleld of maize, 8, tsole crop) produced the %;

I

’i'ne ﬁiﬁﬁamm ewp srrangemonts, fertiliser levels

maximun fodder yield and was on p&r with 3 {cowpsa and

|
n
;!
i
|
I
I

maize In alternate xwa); :3-4 and s .;.35 WEre O DAl

{1{2@ par cent dose) producaed s&gniﬁ;icmtly higher
fodder yiszlﬁ than o, and 7y (75 per cent and 50 par cent i;
dese respectively) and the latter two were on pers The
traatisent combination 533?1 recorded the maxinm £odder !

yield (3‘?;8 t/ha) and S F, the minimun us,:assi_ t/had). |

. The pure crop of meisa recorded the maximum wlue. !

The increased yield in this treatment was due to the highm‘
. i
plent population couplad with the favoursble snviromment ’!

with ragerd to land and nutrition resulting in luxurient |

[

vegetative growth, ameng the intexcrop arrangaments, miﬁa
planted in alternste with cowpsa plants recorded the hi@xé”st
fodder yield, Here the ggz.am populstion of maize was mgh
conparad to other interdropping a::rmgﬁmm - In other l:

it
Bl
i
i
|

Twe intercropping m:mngamma whre the plavm population |

of maige was game reccrded yiolds on pars The mlatxmhﬁp
- [ -

lI
I

|
fi
|
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FIGURE 3.1
GREEM MATTER YIELD OF MRIZE (t-ha>
E4fect of Crop Arrangements
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batweaen plant mpuiéi’:mn and yisld was found to be lﬁmﬁﬂl’g&i
and positive,. |

It was also seen that the highest yield wes ,pxmme;d
by the highest level of fertilizers, The yield attributing
charscters like hedcht of plants and nunber of lesves per
plant were maximun under the highest level of fertilizor
application., From the uptake studies (Table 7) it was
clear that the uptake of major nutrients was alsc maximunm
in the fartiliser level Fy. The increased uptsko of major
sutrients might hava had positive effeft on vegetative
growth resulting in inc;ren-ﬁé‘ fodder vield. Shivanand
{1987) also reported that total fodder yield of sorghum
was highest at hich and pediun fertilizer levels.

Among the treatment combinations S,F, recorded the |
maximum gresn ‘mattat ys.aw on par with the combinations
involving pure crop of maige indicating the favourable |
influence of couwpes vhen maize was rown in altemnato r‘crwi'
with it and the high level of nutrition. It may be noted
that in this treatment the population of maize was also
higher than cother intercropping mamﬁ‘zms; This could
also have played its dus role in augmanting the fodder
yield with adacuate nutri:tim,-



4% (Mality aépec&s
4,41, Crude protain content

The date ont Crude protain content expressed as pore
centage of Cowpea gradng and maizs were analyvsed statictie
2ally and the results are prasented 4n Tablos 10 andg 7

roapoctivaly.

d4edalele Cowpoa

B2yt

The protein content of cowpda cains was affoctad
by Qifferent Crop orrangerits and by theo interaection of
crop arrengemoents with fertilizer levals, but difforont

" fortilizer levels had no sicnificent effeck.

Cf the difforent Crop arrancamnants, 8, recordsd the
highest value {21.33 per cent) which wes on par with othor

Crop arrangoments gxoapt “5.

Censidering the different treatmant cotbinations,
5393 recorded the hichest walue (24.08% por cont) and was
on par with Slg?. agyi racorded the lowest velus for protein

gontant (17.6 par cent).

Triple row arrvangsment of cowpea which had recorded
high nitrogen uptake gave low protein content dn qrain
gerheps bacause most of tha putrient could have boeen divarted

to thae vagatative parts, sinca the treatmont had givon



fairly high velues of bhusa yield (Table 10). In the altér-
nate row arrengement the low bhuss yield recordad shows
that more of the nitrogen absorbed by cowpea mnm have
baan diverted towards ths greins resulting in the higher .
protein gontent.

‘The low protein content associsted with the full
ﬁm'fe 1@-2‘ gar:iliwz:& and triple row aryrangement of cowpea
could have togather combined to give lower protain contents
in thie treatment combination as the nitrogen taken by the
plant gould have been soks @iwrma;go- plant parts other
than the grain. protein, -

4440142 Malsze

The protein content of maize plent at harvest was
affected by different fertilizer levels and by the interw “
action of fertilizer levels with the Ckop arrangsvents,
Crop arrvangermants did not show any significant offect.

Of the three fortilizar levels, P, and 7, were on

!

par and they were significantly superior to Fy.

Considering the differsnt treatvent combinations
547, ¥ocorded the hichest value, The combinstion $.F,
racorded the lowest value for protein content,



Meroy Ceorge (1981) and Gaethakmwy (19&9) have
also cbserved that the protein content of maiza wae not '
affected by t.lw different Crap arrmmnta. , aut tha fart:i«

lizer mwls had a -siwifmam influama oy e protedn !

parcantage e:f naim. Highér'levala of 'fartilimm ware fi
found to be on par in incrassing the crude protein yialds !
of maiza. The relationship betwesn nitrogen ﬁem.ilizﬁatmni
snd protein purcentsge was well estabushad» by sevoral |
workers (Tripathi, 1971 ; Rajagopal et al., 1974; cangro, II’
1978 and Jaledaa, 19870,

|
1
“
.

Maize planted in alternate kwith cowpea and with f;ull.‘!.
dogse of fertilizers rmrded the hichest valus for protéi:%
parcentage showing the eﬁhaﬁcing effact of lagunes and
higher levels of nitrogen on tha protein content of maim.
Similar results showing @ higher protein yield of maiee

with legunes was reported by Fatel et al. (1968), Relwant |
gt al. (1976} and Sayagavi (1987). ”

4.5. Mutrient status of the soil after the experiment k

The mean values of availsble nitrogen, available
phosphf:»rua and available potassium in the spil as aﬁfecteﬂz
by cowpsa, maize and ezmpaa + haize arrangmmta anci ﬁert:t-

lizer levels ave presanted in | abla 1%,
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Table 11. Avallable N, P and ¥ in the soil aftex the
mcparixaent

B hwailable g
,.fkg/hgg ;

”reatments &vailable N évailabl@ B
— Skaha) . (kg/ha)

Hain ‘ﬁ‘aﬁtaﬂs)

(0.05)

factor(r)

501.20
388,53
442.67
485.33
442,32

25&175
17577

388,03
530.32
443,68

19&853‘

57.345

18.99
24.37
19.63
21.97
13.65
1,774

5i4éﬁ

25,50
13.34
1.27

3.671

208,83

‘133596

130.33

119.33

126,00
12,229
37,684

146.50
152.00

132.05

8,443

g

lei | 355.60 74.48 242.00
‘5132 - 618,80 15.84 211.00
81?3 " 529.20 16.64 173.50
82F1 341.60 34.24 115.50
52?2_ - 442440 24,96 149a0@
52?3 411.60 13.92 134.75
3F1 . 434,00 31.04 91.00
53F2 - 534.80 16.48 130.50

| 359,20

473.20

11436
18,88

162.50
177.50

uz?é 568,40 30.88 93.00
34F3 414,40 16.16 87.59
ﬁsFi : - 335.7% 18.80 106.50
5592 : 487,20 l3o§¢ 176.50
SBFB . - 504,00 - B.63 35.00
SE + 44.403 2,842 18.874
CE

H3

8.208

549506
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4.5.1. swvailable nitrogen in the soil .

The affects on the available nitrogen in soil duc to
erop arrangements and fertilizer levels showed marked diffem

rences whila their interactions showed no marked difference,
: !

 Among the different Crop arrangaments, -Si recordea
the highest valus for availsble nitrogen in hha soil aﬁteﬁ
the experiment which was on par with other intercrop arrsngo-
monts, 8, recorded tha lowast value, ‘ .

Maximum available nitoogan in s0il was noted for &2’

whila the effects of Fl’ and ;’3 ware O par.
Tha pure crop of Cowpaa mc::arda:a tha maximum available
mtragen gontent which was on par with other imtercrop .
situations.: Comparatively hi@m nitrogen £ixation of sole
crop of cowpes in sunowr wal 2lsC reported by ofori et 3};«.:}:
{1987), Haize micht have competed with cowpss crop and
caused s depletion of nitrogen in the soil. 7This md et
have stimulated the nitrogen f£ixation in legume and compens
gated the nitrogen exhausted -frem‘ tha soil bringing it on
par with the scle crop of cowpex. Dakora gt -’a-li {1988)
also reportsd this kind of enhanced nitrogen £ixation by |
cowpea when intercropped with pearl millet. The pure crop
of maize fecocrded the lesst value, Maize requires nitrogen -
more than any other nutrionts and is a heavy fecdor of |
nitrogen (Fayami, 1966). |
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. among tha fertimzer lavols, 75 par cant dose of
fertiumrs r&mréed mm highest vﬂua whilo m:‘mar twa
lovels were en pars At‘. m.gmr Iavala M nitrcg@n amucam |
tmn, the addazﬁ fartiuaem m&ght hwa im::maseﬁ n:ltmgen .
uptake anc: dacx:eased thez mﬂuz.a £amtmn and nitromn i
£ixation, Rhoden et al. {1587) also reported that nodule
number and weight dsclinﬁé with increassing levels of ap@liaé
nitrogen. - The soil might have been mare depleted of avai=
lable nitrogen in the case of S0 per cent dose of fertiliﬁ.;ez‘ﬁ

due to severe competition.

uhen compared to the initial status of availsble
nitrogen in the soil (362.6 kg/ha), in general thero was :
sn incresse for all the crop arrahigements. buce oxop of
maige showed only a slicht increase dus to its intensive :
feading while the sole crop 5€ cowpaa and lntsrcmp AT ANga=
ments recorded fairly high valuss, Enrichment of soil ;.

nitrogen by sorghumwpulse intercropping in farmars gdeld

was aleo reported by Morachan gt gl. (1977).

Available phoaphorus in the soil after the wmrmnt
was influonced by differant crop arxengfemenw; fertilizor
lovels ang their interections. S !



w
D

among the difforent orép arrangements, 5, recordad

4

the hichest value vhich was on per with Sﬁfand 8

s By gave

the lowest value which was on par with ye

Considering the fertilizor levels, ?1 meocrded tho

highust valuo and FB the lowest,

In the case of differant traatment conbilnations,
ﬁﬁyi recordad the highest value and &5§3‘rm¢@r@ﬁﬁ“ﬁhﬁ lowast
value,

The pure crop of maize recorded the hichest valuw,
The sole crop and triple row srrangement of cowpaa whora
the populstion of cowpea was higher redordad the lowest
value. Deing & legume, some quantity of phosphorus nicht
have boen utilized for ﬁh&.rﬁ&t growth and ectiwvation of
N fixing bacteria (Tisdale gt al., 1983) resulting in o

ragduction in available phesphorus of soil.

e tha dose of appliod fortiligers incereased thore
was a corresponding increase in tho residusl phosphorus in
tha ;@11; Than hicher levels of ndhriﬂnta.war@ appliod, s
small frection of nutrients would have been left unutilized
by the standing crops giving an increaso in residual

nutrient content of goil.

The trestment coebdnation invelving the sole crop

of maize and full dose of fertilizers recorded the hichest
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value because of the superiority of individual affects.
Combination involving the highest cowpea population and

- lowest dose. of agplieﬂ f@rtilizeru raccrded the mingmum
available phospbar&s in the soil after the axperiment as i
mors quantity of tha:nutaient ﬂaul&-hawa\baen\absmrbaavbyl
cowpea which 1n'well.equippaﬁ o faed on phmapﬁarué
{Kanwar, 1978), |

" There was a butla up of availeble phosphorus aﬁter
ascpping comparad to the initisl status (8.8 kg/hal. Thﬁ
zdded fertilizers and the residues raturned to the soil ~?
would have added to the aveilable phosphorus poel in th@\;'
soil. This 15 in agreement with the findings of Diswas |

et al. (1977) and palenieppan (1985).
44503 Available potassiua

availsble potassium in the soil after the experiment
wan sffected by different crop arrangaments and the inter«
sction of crop arrangemants with fertilizer 1@V@1n‘wﬁile |
the effect of fertilirzer levels was not significant.

|

8y ruaaréed the highest value and wa& signiﬁieaﬂtly
suparior to othet crop nrzangamants-

The treatment Gﬂmﬁinaﬁi@ﬂ 84 Fy recordad the mawimumn
available pﬂta&gi&m'ﬂhila'sng racorded ﬁh@<10wast'value.l



!

The pure crop of _cmm_- showad the maximm 'va?lme :
in all other crop errangenents, vhere meize was also Srown,
uptake o‘f' potasaium wag higher (Tabls 8). This rdcht have
resulted in low availabls potassium in these crop arranges
ments and were on pare . . | J

The treatment combination involving the sole crop
of cowpea and £full dose of fertilisers recordad the highest
potassiun content in soil. gven theuzga fartiliger lavels
were not gignificantg, higher fertilizer lewels together
with the treatment solc cowpta wheve maize wes excluded | ;
led to maximum available potassium in the soil.

There was not much variation in svailable potaesium
content of scil after the experiment conpared to the initial
wvalue (121.5 kg/ha) axeazét, £or the scle ciop of cowraas :v
Tris might be bocause of the dynamic equilibriun csisting
ameng the varicus forms of sodl ipétagaium {Falaniappen, i
1985}, | D z

4.6, Biological efficioncy indices

4.6:1, Land eguivalent ratio (LER) (Figure 9)

The data on LBR wore gnalysced and the mean valubs

&re presented in Table 12.
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Table 12. L, LI and IER of cowpoa 4 foddar madzo
intercropping

L
&
Py

Trogtmonts Lk NIRD Fior

Main factor(s) _

' Eq ‘lgﬁﬁ '0;94 PRt
iy 1,61 2.64 163
S¢ 1.51 0454 1.47
85 4 D.05% . G.028 D.052

co

(0.05} 0,204 0,099 0.180
sub factor{F)

131
¥

1,75 0,85 1,72

v
| ad

N 1,72 0,71 1.72
SE & 0,049 0,052 Be 055

P 0.146 0,154 0,162

E5Fy 2.08 1.30 206
5335:‘2‘ 1.97 D86 1.94
Da¥4 165 0.8 1460
B4y C1.38 0.62 1€
5432 1.69 D71 1.58
B4y 138 B3.5% 1456
By¥y 152 D61 1.59
3532 1.52 J.56 153

ST % D065 0. 089 Ga 005

(D05 0,253 8,286 0,261
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The effects of differant crop arrengements, fertilie
zer levels s well as thedr intersctions wers significsnt

I
on LERe ' L A !

Amang the tﬁ*ﬁerem SEOD Srrengoments, & rﬁeﬁ .

2
tha highast va}.ua and wasg ai«:xm.*mmtly superior to mt%*az:

axrﬁngmms. % ang ““5- WELE Oft D8« |
@mg the ferwilizer levals, ¥ 1 and ?2 wers on par ‘,

end ware significantly superior %o Pu. |
i

53%' rm&ﬁ thes highest LER which was on par with
ByFge  HgFy rwz:ém the lowest value for Lom, .’;

In the presant .inmtigraﬁmm the highest valua ﬁmé

LER was recorded by the alternste row arrangsments The 1
LER velue for this arrengement was 1.9 meaning 90 per ceny
mors land would be required ss sole arops to proguce the |
same yields as intercropping ie, it was 90 per cent more |
afficient than the respective sole creps. Even though
txigle row arrancenent recordsd the lowast LER value it |
was 50 per cent more efficient than ite mmapendin@i ;:uraﬁ
cropg. . | i
with the three festilizer levels, 100 per cent dose
racorded the meowimus value (1.75) which was on per with |
75 per cent dose (1.72)s Intercropping with full dose of |
fertilizers wag 75 per wm'mm efficient than mew '



respactive sole €rops.

in combination involving tri_@.ia row of amgmm + onge
row of malze with lowest levol of ferﬁﬁiim?s. the total ?
vield was low due to sevara competition that axisted thord,
80 this combination recorded the lowest value for Lin.

Thus ths study éieazly regvoals the vast porential :
of introducing & crop like fodder maize along with cowpos
in the riceericae=cowpos crepping system comnonly f@l‘iawﬁ. I'
in Kerala: The best arvengavant is alternate rows of
cowpea and foddsr waize. Seventy five por cent of tha :
recommandad dose of fertilizers is as good as 100 per cent
dose though the most biologically efficient combination is
alternate rows of cowpea and fodder maize applied with full
dose of fertilizere, it was on par with that spplied with
75 per cent dose.

4.6.2, Land eguivalent coafficient (LE0) (Ficure 9)
T™he data on LEC wers analysed and the mean values

are predented in Table 12. |

The ¢ffects dve to different crop arxangaments,
fertiliger levels and their interactions were significent |
on LEC. '
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Of the different crop arrangements, S, recorded the

hichest value and 8¢ the lowest,

Considering the fertilizer levels, ¥, recorded the |

highest value (0.65) and wes on par with F,. 7, and F

3
wore on par.

Among the treatment combinations S,F, was signifie
cantly superior to all others and 5.¥, recorded the lowast
L, '

The LEG valus for crop arrangemant &, was 0.94.
When LEC far a twoetrop mixture is greater thm 025, but
less than unity the neldsbourhood affects involve compotie
tive ‘c:m@laswntwizy.‘ In tha present study Aii tha in‘t-ar«i
cropping arrangements fall in this category which imﬂ!.c:ah@!zs
that they era in the sama situation, 2

The fertilizer level F, and the treatment combinae .
tion 532:‘1 racorded tha masedinium LEC values since thedr
corrasponding LER valuos wers maximum,.

4,7, Beonomic efficiéency indices (Figure 10} |

4.7.1. Mot ratucns ﬂ ;

The net returns from pure Qrops and INtercrops were

‘analysed and the mean values ere presented in Table 13.
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Econanics of cowpoe + fodder maige intazarapping
aystem under different grop arrangements and '
fertiliey levels -

Troate
ments

et income
(Eg..)

senefit/'
cast
ratio

i@turg/rupae

estal on

TADOUE  Fertilim

'Rahutbf
cropping

day (RQ#)

Woin Factorisy

£

;3

@ @
A ™

in

@t
@

BE &

o
{0.35)

S890, 00
571330
12853400
10035.30
B305.50
1227.56
3782.81

sub faector{v)

F
Fa
5% &
o

(0.05)

2

51Fp

®173

,91 '

HoFy

Sofy

9737.50
B8401,.,50
8135.40

445,86

1290.45

6138,25

5555475

5976.00

66832,00

6121.88

7187.00

15549.00
12&33@00
10372.00
1025700
16060,00
9759,05

9881 .00

T632,50

74034060

999,21

‘ §885.5J

{Rss)

2415
202
240

- 287

1.50
0162
NG

217
2193
207
0.063

NS

218
2.08
2419
2,00
1.5%
2415
2e54
2.55
2.3
2,13
2.04
1.82
1,82
0139
0.404

2402

223
2.23
2.58
2420

3.83
13.65
18.3%
12.39
Oe179 2.832

RS

13.01

34,57

22,07
G.943

24724

239
2,17
2.19
0,065

Q187

230
2.14
2426
2.26
2409
2033
2:81
2455
227
2426
2213
2620
223
1.93
1.92
0144
D17

2047
24.63
38,35
7423
8,18
14.12
12.11
13.04
15.82
13,86
15,59
258449
1168
11493
16,59
2,109
84091

. ger
- {ﬁﬂi},.,

27.72

8:727

65444
110.78
142.61
108,73
92,28 |
16,539

50.966

115.78
9?&31 N
96,42

54686,

1653345

68,20
61,73
E6440 :
113.87
88,68
119,75 |
172,76 r
140,42
115.24
114,30
103,45 |
108.44

107.79

84,80 |
82,26
10.648 .

36,524 |

Price oF COWpea GEAINS ROeB/RG

“Prics OF Green meize

fodder Pe.40/kg



The effects dus to orop arvengements, fertiliger |
lavals and thedr . intaractions were significant on not
returns. S, recordsd the highest returns on par with &3.3

&, and 5. were on par while §. wes in turh on per with the
4 5 = L)

pure crop trestmants which gave the minimun values.

ﬁénszé$ring the fertilizer levals, gy ragorded tha;

highast nat returnsc *2 and ?3 wore Qn.garg

The trestment combination 5P gave the highest net

returns and sl?g the lowest.

The treatment glving the highest net returns wvas
considered to be the best. Here the crop srrangement S,
and fertilizer level ¥, recorded the maximum velue for na&
raturng. The highest total yisld from thess micht e tba
reason for such vesults, Mutanel (19873 alszo reportsd that
noet income wes paximum when maize wes grown with ono row f

of cowpeas Similarly SyF, recorded the highest valve,
4.7.2, Banefitecost ratio
The average banefitecopt ratios ware worked éﬁt'aﬁd

the data are presented in Table 13.

Different crop arrangaments and fertilizer levels
were not significant on benefit=-cost retio, but their indere

actions were significant. '
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The treatment combination sanashawed'the highest
value for this ratio. The lowest value was recorded by
sst and-SSFB combénations; _ 7
. : |

This index provides an estimate of the benefit the
farmer derives for the expenditure he incurred in aﬁaptiné
a particular cropping system. among the different treate!
ment combinations of the present investigation SBFZ recoréed
‘the maximum value for the benefltucost ratio followed by |
: 3 1 showing their aupermority ovay other treatm@nt comoi-

An BtiQnS »

4.7:3. Return per rupee invested on labour

The average values were worked out and presented ié
Table 13, Different fertilizer levels and interaction of |
crop arrangements with fertilizer levels were siqnificant&
én return per rupee invested on lebour vhile the effectsof

¢rop. arrangements were not significant,

_among fertilizer levels, Fl recorded the maximum aﬁd

was superior over other two levels. F, and F, were on par.
of the different treatment combinations, 53F1 recarded
the highest value on par with 5392¢ SgFy recorded the

lowest wvalue for this aspect. i



Figure 10,

Economics of cowpea + fodder maize intercropping
1. Effect of crop arrangements 2. Effect oi; fertilizer levels
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3. Combined effect of crop arréngements and fertilizer levels
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aeturn‘per rupes invasted on labour.willvgraviéa'aé
getimate of the production efficiency of e particular tm@w
ment with zegard to the amount spont on labour. Tha hichdr
yields in plots given higher fose of ﬁ&ftix;ﬁarra eoul‘ﬁ hm}’e
increasad\ﬁha rétunn& ané thﬁa the r&ﬁarm_pﬁx<xa@@a'imwaaqﬂd
on 1ab¢uf a# Investment on labaur-did»aat y&rha@a inﬁreeaé

markedly vith=incrséaad applieatiwn ety fertilizéxs,

Cowpea and fodder maige planted in alternate rows |
with full dose of fertilizers recordad the maximum value,
gimilar result in & meigeo-fodder cowpas intercropping ayséam

!

was reported by Casthakumery (198%).

4+7.4. Return per rupee invested on fertilizers

The averags velues of return per rupas invested on

fertilizers ave presented in Table 13,

Differant crop arrangemants, fortilizor lovels and '
their interactions influenced the return per rupee invested

on fartilizers,

!

other crop acrangsments. All other ciop arrancements were

recordad the meximum value and wes sSUpericr to

on par. o . - |

of the three fertilizer levels, F, resulted in the

naximun value while Fl ang E"a waKe On par.

i
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The highest value waa racoydad by @ w 2nd the 1awwst
by ﬁéhi which was on par Uith ":'2" o*

feturn per rupes invested on fertilizer gives an
astimate of the production pér unit cost a@@nt'an‘ﬁeﬁtiiiﬁ
zors for different treatments. Among the orop avrang&mania.
tha sole crop of cowpee gave tho hichest velue perhops |
bacouse the investment on fortilizers was minimum hera.
The same argumint could be put Fforverd for the hidher valées
in ¥, where minimun espenditure occurzed for fartilizors, f,

Again 5,75, the pura crop of cowpsa with lowest
fertiliger reguirement and lowast level of ﬁertilizaw {
.racsrﬂed the highest value for return per rupae Invasted
on fertilizors.

4,7.5. Eeturn per cropping day

The average values of return por eropping day were;
worked out and the same cre prosented in Tsble §3.

The effecte due o ¢rop arrengements, fertilizer |
doses and theiy interactions were significant in aﬁﬁaatinw
the raturn per crapping dayse

Irrespective of fertilizar levels per déy roturn
from all crop axraﬁgﬁmants u2rQ on par except Sl which cave
the minimum valua, A o
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among fertiliser lavalsi‘si recorded the maximun

and othey two levels were on pars

Among the treatment combinations, the highost value
was recorded by $,F, which was on par with 8,7, The lowast

value was recorded by 5,F,.

Since the pure cxop of cowpes ccoupied the f£ield ﬁmr
.ths full cropping paciod of 90 days and since the roturns
from this treatment was not correspondingly higher, the Iﬁw
valua for returns per cropping day in this trcatment is :
understandable. :

The higher returns in 7, could have increased the
raturns per cropping Jday in this treatment. 3iIin ﬁreaﬁment;
combinations slsc the results can be due to a reflection |
of the effect of net returns in thesa treatments.

447265 Income ﬂquivaient-ﬁat&a (z2R) (Figura 9)
Tha data on ISR wore analysed statistically and the

mean values are pregented in Table 12.

Tha sffects due to different Crop errangements,
fortiliner lsvels and interaction of crop arrangements with
fortilizer lavels were significant on IER. '

Arong the &iﬁﬁar%nt.cxap arrangements, Sg.shawaﬁ
the highest value and 5. the lowest, The fertilizer doses



&?'1 and F 2 WeLE On pars :&?3 recorded the lowest valug,

The treatment combinaetion 5 recorded the maximum

‘"’3 1
IZR @n per with S 2 “"S 4 recor dad the minimum valus for

TER

IER wag calculated by the same equation used for the
calculation of L2y Here, instead of the quentity of pros
duce the monetary vslus of the produce was taken into cCons
gidaration: 5o the value of ISR wae oxpected to be alms;%;
gimdlar o LBR.  In the pressnt study also the crop arrané&;-
mant 4:3 recordad the maﬁest value and e, the lowset, |
similar veriation in IER value cdue to crop arrangomont was

earlier raported by vecthakwdary (1989). E:
Just like LER, IR was maximum Emr 100 par cent anéi

75 per cent dose of fortilisovs,

The Mbihaﬁ&mﬁ involving By and higher léevols of I'
gartilizers setorded higher IR valuos while By siong wim

the lowast dose of fartilisers recorded the lcwmt valug.

From the above results end discussicns on yield end
bioclogicel and economic efficiency indices, it is clear
that fodder maize i an ideal interceop for cowpoa in r.w@
£allows., By planting faﬁ@er maizs with cowpea in almmam
rows, wa get almost double t.he inc:me conpared o tha yum
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crop of cowpta. In most of the results, full désa and
75 per cent doge of fertilisers ware found to be on par. |
The sodl nutriont status can also be improved ’i:sy this ‘intsaf;:q-
.mxsmng; 50 the cmppim;s system of cowpsa and fodder maizfa
in alternste rows with 75 per cent of the recommanded dose
‘of fertiligzers is an idesl practico for the summer rico |



SUVIMARY



An syporiment wasg cmﬁﬁuataﬁ iﬁ.£hﬁ suwmmer rice

EY

fallows of the Instructionsl Fart attached to the Collome
of agriculiure, Vellaysni Jduring 1988='89 with the g e
tive of selecting the best orop syrangoment for o cowpea 4
fodder maize interoropping systenm under differant fertility
lovels. The @ifferent orop arrangerants tricd were pure
crop of Q@wpéa at 25 % 15 ﬂmrspaeing-éﬁi). pure ron of
maige at 30 x 15 om spacing -(.532);,_ cowgea at 30 x 15 om
gpacing with alternate rows of maige‘{ﬁaj. paired row of
cowpea at 45/1% x 16 o Spacing with aﬁq yow of maize in
batween {34) and triple row of cowpea at 30/15 x 15 <m
gpacing with one row of maize in b@twﬁan.(wﬁao The sole
eropes were raised Lo compare the efficiency of difforent
intercrop arrangemants. Tthe fartilizer lovales toied wera
100 per cent (Fy Vs TH por cant (F,) and 50 por cent (7))

of the regommendad doses of nutrients for cowpeas, malize and
cowpas + maiza according to the crop ér:angemsnt and the
area occupled by each frop. The awveriment was lalid out

in split plot design with four replicationz. Obsorvations
were mede on growth characters, yield, quslity, uptake of
nutrients end yield advantag®s: fThe results of the gtudy

are suwmarised bulows



The Crop arrangément 5, produced the maximun mamzl
hedicht in mwgea at all stages Of growth except at harvost
where the orop arrengements 4id not influsnce this acharac;?m*-.
Full recommended doges of fertilizers ware found to bo thé
bast. In the casc of malize also the crop arvangerant 5, and
full recomnendsd dosa of nutriants ( 9,1) produces tho t&ll@st
plants.

soka crop of cowpes {5,) produced the maximun numbor

of loaves at flowering (40 Das) where as maisga gave the |
maxdmun punber of leaves in the crop arrangement Bye  The'
munber of lesvas of cmea a5 well as maize intraased wit.h

increasing levele of nutrients,

Pure crops of couwpea dnd maize recorded the maximust
for thedr respsctive LAI valuvss. iesf area indites were l‘
maximum at highar levels of fertilizers. |

The leaf : stom ratio of fodder maize was not aﬁfwteﬁ
by diffarent crop arrangemonts or fertilizer lewals. Them
wave merked differences duc to interaction affects and :%E 3
regoyrdad the h&ghwt vaive,

The drymatter yield of cowpes was not effected by
the crop arrangements, while full dose of fervilizers
registerad the highest value, Drymatter yield of malze
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Sy

was maximum for S,. The fertiligzer levels &id not influcnca
’ |

tha »éaxsyma&;ter procuction of meize significently. oo

-

Mitrogen uptake by cowgea was not atfoctad oy ‘cm;;?%
arrangements., The €rop arrangemant ﬁa racorded the highest
nitrogen uptske by maize. Considering tha fertilizer Lwéi;lss.
Py recordse the highest valus, Among the different troate

mant combinstions, 5555-‘3 registared the highest valus for |
CowWpaa. And &3?1 registered the highest value for maive.

Fh@sphw:ua izp ] by dowpea was not affocted by crﬁsp
axrangmmta. 5_%3 remrm tha maximun phosphorus u;atakre by
maize. Pull dose of fertilizers resulted in the highast
phesphorus uptake by cowpea. m treatment Combination '

it

S4¥, recorded the maximum phosphorus uptske by meize, |

Potagsiun u;;auke was the ‘aigham in the pure c:mps.

arong the fertiligzer levels, F, registersd the highest |

1
valusg of potassiun uptake by both cowpea and maize. The

treatment combination SF, recorded the highest value for.

cowpea while §,F, recorded the highest value for malze. ‘
Considéring the total uptake of nitrogen, crop

errangement S; and fertilizer level Fy recorded the maimun.

The treatment combination 53F1 ww suparior ovet ‘e‘éhez::s’,

5, Tecorded the maximum total uptalie of phosphorus |
while the fertilizer lavels did not differ signiSicantly, |
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The treatment combination £,¥, recordad the highest v&lueég

3
For the totsl uptake of potassium also 9y recordad,
the highest value. Total potassiun uptake was masimum

for highest level of fertilizers. The traatment combines

tion fsis,&‘i rogigstorad the hichest value,

Thers ware no marked differences in the number of ‘
pods par plant, length of pods, mumber of seeds por pod
and hundrad grain weight (test waight) of cowpoa due to
crop arrangemcnts, fertilizer lavels or their interaction

affacts.:
i
28 in the case of yield stiributes, pod yield ang .

grein yield of cowpda were alac not affectad by the crop |

srrangements of ferdiliger levels.

The bhusa yield of cowpea was not affectsd by diffom
rant Crop errangements,  The full recuommended dose of
nutrients (F,) end treatment combination 5,F, produced the
highast thusa yleld.

i

The harvest index of cowpsa wes not affedted by
the crop arrasagements,. Fifty per cent dose of ﬁe;tiliaarﬁ
(F,) recorded the maximum valus,

L ’ : o
The crop arrangement. g, producsd. the maccimun foddar
yiold of maizo, among the intercrop arrangsmants, -‘:;33 i‘
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recorded the highest value. TFodder yield was slso found .|

to be increased with increasing levels of nutrients, The,

treatmant combinstion 6,7, was the boest,

The crop arrangement 9. resulted in the highast
protein content of ¢owpea grains. Protein content was nm‘.
influenced by fertilizer levels, The treatmont combinstion
8,F, recorded the greatest protein content of ¢owpea graing.

. The cruds p::’ét;ein content of | fodder malge was not
influenced by different crop arrangements. Seventy five
per cent dose of fortildzers (F,) resulted in the maximus
protein content of fodder maize. The treatmont eambination

54%, registered the highest value, !

among the different crop arrangements, 5y recorded {

the highest value for availsble nitrogen in the soil after
the experimsnt. In the case of fertiliszer levels, 7, raglie

':ater:ad‘ the highest valug. : ;‘

Availeble phosphorus content in the soil after the -
expariment was | affected by crop arrangoments, fertilisoer
levels and thair i’nm;mﬁimaa The Crop errangsnant 3‘3'_
fertilizer level ¥y and treatment combingtion 8,8 rae.:mde*@

the highest values for residual svailedle phosphorus, |

Among the Crop arvangemants, s.l racorded the highost

value for available potassium 4n tha soil. Fertilizer levelos



|
aid net significantly dnfluence the available potesssium |
- éontent in the eoil after the experiment. U F, resultad |
1

I

- in tha highest value for residual available potassiun.

 Tha mp arrangement S, recorded the highest land !

|
sguivelent ratic (LEZR), land equivalsent coefficient (80) |
and income eguivalent ratio. (IBR). Amcng the differont . |

fertilizer lavels, §, and ¥, wero on par and recorded the |

- t li

mascdmun valuess . \ 11

Maximun net returns wers obtained from the crop |

srrangemdnt szifﬁemi}‘iaw level F, and treatment comisina=

e i

tions 5;F, and 5;F,. . o | ’i
Arong the (ifferent trestiont combinstions, SiF, |

and 8,7, shoved higher values for benefit/cost ratio, return

por rupee invested on labour and return per oropping day )’

~ |

- while §¥, recorded the hichest value for return per ruped

. I
invested on fertiligers. ‘ IR I

|
o : , o o

It ds thus congluded that %3‘;3% amd 5,9, ara the baa;t
treatment combinetions for getting naximum benefit to tha ii
|
farmer from the grain cowpsa + fodder maize intereropping|

system. . . o - . ii
Future line of work o . : b

Experiments should be conductsd including the two |



crops of rice and the summer fallow crops of cowpea and

fodder maize in a total system end the mutual effocts on |

all the component crops should be ssseased.

l\
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APPENDIX

weather data during the crop period and their variations from the normal values

Number. of rainy

andard period Rainfall (mm) _ Temperature (°C) Relative humi-
eks 1989 Variation Maximum Minimum dity (%) days _
1989 Variation 1989 variation 1989 Variation 1989 variation
9 Feb. 26=March 4 - -0.78 32.36 -0.22 22.5 -0,28 75.75 +3.06 - =1
10 5-11 5.61 +3.75 32,62 -0,21 22.56 -0.69 71.50 -1.93 3 +2
11 12-18 0.57 -0.63 32.74 -0.20 22.75 +0.12 68,64 =1.07 1 -1
12 19-25 - ~5.74 32.61 -0,.89 23.66 ~2,06 68,57 =-9.04 - -2
13 26-april 1 - =1.12 32.59 +0.11 24.23 -1.42 70.07 =5.42 - =1
14 2-8 - ~0.93 33.53 +0.04 25.06 -0.85 71.21 -5.06 - -1
15 9~15 - -2.74 33.74 +0.55 25.39 +0.06 75.64 -3.43 - -1
16 16-22 5.94 +3.12 32.84 -0.18 24.57 =0.17 17.79 . -1.27 3 +2
17 23-29 : ' 9.74 +6.85 32.81 +Q.34 24.46 -0.55 77.43 -4.33 4 +3
18 30-May 6 6.71 +2.35 32.33 -0,07 24.18 -1.22 75.71‘ -3.88 1 -1
19 7-13 0.49 -0.39 32.29 =0.45 27.49 +1.71 74.07° =3.02 1 -
20 14-20 © 0.20 -0.18 32.67 -0.02 27.11 +0.81 74.93 +0.12 1 -
21 21-27 9.34 +8.58 30.28 -2.26 24.49 -0.85 80.71 +1.49 6 +5
22 28-June 3 2.83 -1.47 30.06 T =1.14 24.78 +0.72 74.00 =9,52 " 3 {1

positive sign (+) shows increase over the normal values and
Negative sing (~) shows the decrease from the normal values
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an dnvastigation was carriad out Suring tho summor
saavon of 1988="E9 in the Instructional Farm ottachod Lo
the College of ngriculture, vella?ani o determine tho
best crop arrangement for a graloe cowpse + fodder maimo
intercropping systan in surmer rice fallowe undsr Aifforong
fertility levels. 7The difforent crop arrangements tried
ware pure crop of ¢owpaes at normal row arrangement, pure
erop of madze mb nDormal row arrangement, cowpea and naizo
in alternate rowe, paired row of cowpea with ome rou of
maize in between anad triple row of cowpaa with one raw of
maize in betweinm. Tho Sertilizor levels tried were 100, 76
and 50 per cent of the rocormended doses of nutrients of
qowpss, talze and cowpea + maiza, depending on the crop
arrangemant and the ares ocgupied by cach orap. The @Gl
mont was lald out in split plot desicn with four replicaow
tions. The crop arrangements were allotted to é:sair; wlots

and the fertiliry levels to tho subplots,

Plant helcht of cowvpes was paximum in the crop
arrangamant where cowpes was alternated with ong row of

maizs where as the puroe crop of cowpas duecad the mawxinum

anumbzy of leaves., In the case of maige,; plant hodcht and

number of leaves were maximun when cowpas and malzs woro



grown in alternate rows, Pure crops of cowpss and maize
racorded the hig;hesﬁ for their respective LAT veluass at
flowering., Plant height, number of leaves and L2I of Lotk
cowpaa and maiz@ wore affected by diffarent fortility
levalg., Higher doseas of fériﬁilizara were found to be tho

beat.

The corop arrangaments did not ghow pronounicod vorioas
tion in the uptske of nutrients by cowpba except potassium,
PFotagsium uptake by cowpea and maize wera maximun for thelr
rospective sole cropss Por maize, nitrogen snd phosphoius
uptake wore maximum when grown in altgrnate rows with
cowpe plants, Full dose of fortilizers rocordad the

highast upkake values.

Humber of pouds per plant, length of pods, nunbor of
seads per pod, hundred graln weaioht, pod yield ap well e
grein yield of cowpas were not affected by differsnt orop

arrangements or fertiliger levels.

The fodder yield of naize wes affacted Ly differont
crop arrangements and tho pure crop of meizs was on par
with the crop arrangomont whors cowpaa and meldgze ware
alternately grown. Hundsed per cent recomnendad -EEGB‘&* £
fertilizars recordad the highest valus for foddor vield of

madze.



Tha treatment where cowpea and malza wers orown in

alternats rows resultad in the greatest protein content cf
cowpea grains. Seventy five per cent dose of fartilizers “'\
resultad in the highest crude protein contant of maizs
foddar.

t
il

The variocus indices like LEm, LBC, IBR, not profit, |

l
bonafit/cost ratic, return per rupee invested on labour \
and return per cropping day wore found to bo superder in |

the crop arrancemaent where cowpsa and maize were grown in |
alternste rows and a’c;; full dose of fertilizers. Hundred |
per ©ant and seventy five per cent doss of fertiligors ware h
on par with regard to LER, LEC, IBER, not profit and bonefit/ I
cost ratio.

From a detalled snalysis it is seen that cowpes |
alternated with one row of fodder maize under 75 per <ont
of the recormended level of nutrients, is the best in
providing higher profit to the farmer.
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