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Effect of Methods of Intercropping Maize and Cowpea:

on the Quality of Forage
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ABSTRACT

The study indicates thot ecross planting of mn'lizu with cowpea Eitrpassa:d_ ali D't_hér 4

methods of intercropping in ‘terms of crude proteins mineral matler ether -exfract snd

nitrogen free extract production of fodder without increasing crude fibre content.

INTRODUCTION

Planting of maize and cowpea
across each other does not reduce
forage dry weight but increases
the production  of
units like total dry matter and digesti-
ble energy. , 4

Malik (1952) and Ahlgren (1956)
reported that cowpea grown mixed
with non-legumes formed a balanced
ration. Kravtsov (1957} and |pekdzhi-
yan and Nikitenko (1959) observed
that the protein content became higher
when corn was planted with legumes
than when grown in pure stand, Bud-
vitene (1962) and Kalinina (1962)

animal feed

reported poor quality of fodder ‘when
maize and legumes were grown mixed.
Maissuryan (1962). ‘Lisenkov (1962).
Thorpe (19€4)and ' Singh . and Sogani
(1968), however, reported production
of more protein when non-legumes
and legumes were planted mixed.

MATERIALS AND METHODS

The trial was concducted in a
double split-plot design in the rainy
season of 1967-68 and 1968.69 at the
Aaronomy Farm of the College of Agri-
culture. Udaipur having clay loam soil.
The main-plot  treatments consisted of
4 methods of intercropping maize with
cowpes, .i.e. (1) maize alone, (2)
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maize and cowpea in alternate rows.
(3) maize and cowpea sown across
each other at right angles, and (4)
maize and cowpea in 3:1 rows. The

su'h-plct' treatments were 3 methods of
phosphate application, i. e. (1) plough-
sole placement (2) cross working, and
(3) band placement.
of single super-phosphate was given at

A basal dressing

the time of sowing to supply 40 kg
PgUsfha."

~ “Sub-plot treatments were 4 levels
of nitrogen applications as top dressing
i.e. 0,20, 40 and 60 kg N/ha in three
equal split doses, at sowing, cne
month after planting and at tasseling
stage of the crop. Ganga-3 Hybrid
variety of maize and an improved local
variety of cowpea crops were used as
companion crops. The germination per-
centage of maize and cowpea crops
was 85 per cent and 90 per cent res-
pectively. Seed rate of pure stand of
maize was adjusted according to stand-
ards prevalent. In case of mixed
sowing, plots 1:1 and 3:1 ratio of
maize and cowpea, had one row of
cowpesa, 3 rows of maize and one row
of cowpea respectively. In the case of
cross planting plots, maize and cow-
pea, were planted across each other at
their normal seed rates and spacing.
Sowing was done on June 30, 1967
and July 3, 1968. The crop was
rainfed and harvested for fodder on
September 20,1967, and September?5,
*1968. Determination of crude protein,
crude fibre, nitrogen free extract, ether
extract and mineral matter in the har-
vested forage for both the years were
used as criteria for treatment evzlu-
ation.
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RESULTS AND DISCUSSION

Data (Table 1) show that when
compared with the growing of solid
maize, cross planting of maize with
cowpea produced 2.72, 0.68, 2.01,
0.34 and 4.47 quintals more crude
protein, crude fibre, mineral matter,
ether extract and nitrogen free extract
per hectare respectively over a period
of two vears and the differences were
statistically significant. Percentage in
crude protein, crude fibre, mineral
matter, ether extract and nitrogen free
extract were 5!'.9, 3.7, 37.8, 26.0 and
9.6 respectively. The crude protein
and mineral matter production were
found in the decreasing order when
maize cowpea in 3:1 lines, maize alone
and alternate methods of intercropping
were followed., Thus cross planting
of maize with cowpea surpassed all
other methods of intercropping maize
with cowpea in terms of crude protein,
mineral matter. ether extract and nitro-
aen free extract production of the fod-
der without increasing crude fibre pro-
duction,

Significantly increased production
of quality elements appears to have
been broucht ahou* by significantly in-
creased dry matter production and
better composition of the fodder.
While every increa=es in the propor-
tion of legume to non-legume in
fodder tended to improve its quality,

associated weiaht loss was so much

“that small grain in quality was of no

economic value. Kravtsov (1857),
Ipekdzhiyan and Nikitenko (18589),
Plesa (1961) and Budvitene (1962)
also observed lower yields associated
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TABLE 1. Effect of mothods of intercropping on the production of guality.eiements {q-'héﬁ'

B .S 3 ! 5 5 £ S8
Za 3 5 2 B 5 s &%
a2 . = = @ E = & E_E
3 2 g 2 SE s z8
==z a X (& = .-t-"
Maize alone
1/Cabs 21.18 2.02 2.32 054 0.48 16.77
2/Stalk 57.16 3,24 15.80 477 0.73 32.56
78.34 5,26 18.12 5.31 1.21 48,33
Maizn+Cowpea alternate
1/Cebs . 10,58 0.98 1.14 0.28 0,23 7.90
2/Stalk 33.16 1.88 8,60 2.76 0.42 19.47
43,74 2.86 9.74 3.04 0.65 27.37
3/Cowpea 14.88 2.21 3.50 1.84 0.35 | 6.98
68.62 5.07 13.24 4,88 1.00 34.35
Msaize 4+ Cowpea Cross-Sown
1/Cobs 16.57 1.66 1.75 0.47 0.38 12.28
2/Stalk 51.59 3.13 12.53 4,28 0.67 30.86
68.16 477 14.38 4.73 1.05 43.14
3/Cowpesn 2059 . 322 4.42 2,59 0.50 5,86
8B.75 7.99 18.80 7.32 1,55 53,00
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sowings of legumes and non-legumes,

Data (Table 2) show that while
crude protein, mineral matter and ether
extract pelcentage 'of cross planted
maize cowpea -was - found to increase
its crude fibre-and nitrogen free extract
percentdge “decreased.  Increase in
crude protein due to increased propor-
tion of Ieguﬂ non-lequme appears
to be due to greater production of leg-
ume fraction of fodder which had very
high content of protein. Reduced
fibre content with increased proportion
of legume to non-legume appests to
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greater than

o' €
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=2 a 2 3 = 2 zg
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' Maiza-.T-anpan 3: 1 lines

1/Ccbs 15.68 1.46 1.70 0.39 0.34 11.82

2/5talk 47.88 2,73 12.75 395 0.57 27.75

63.65  4.19 14.45 4.34 0.91 39.57

3/Cowpeaa 9,72 1.47 2.24 1.18 022 4.59

73.28 5.66 16 69 .5.50 .13 44,16

SEm = 1.08 0,69 0.25 0.13 0.04 1,05

CDats9 2.97 0.23 0.83 0,36 011 2.89
with higher protein content in mixed be due to reduced fibre content of

lequme as compared to that of non-
legume. This view coincides with the
findings of Singh and Tomar (1962)
and Singh and Sogani 11968

Data (Table 3) show that even
after remiving the cobs from cross
planted maize cowpea forage it does
not dilute the content of crude protein
or increase the content of crude fibre.
A further glance on data (Table 1)
shows that crude protein production
by stalk + cowpea from cross planted
maize cowpea forage is 20 per cent
that from solid maize
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TABLE 2. Of net o muothads of miacropping on  quasty olemants: (0J0)*

e _
T s
o [
g & 5F
a = Pl
£9 G2
g3 o
ZE
Mnire alonn 6.67
Maizo 4 Cowpon (alternata) B8.62

Maize -+ Cowpen (Cross sown) B.59

{3:1 Linos) 7.70
S Em o 0.05

CDath I{-'rg. 'ua-1¢

Crude hibre

231.18

22.44

21.03

22.67

0.18

0.51

ZE e =%
6.81 1 55 61.62

2.30 1.73 £8,684
B3 1.76 58,83

152 1.68 80.42
0,11 0.07 0,25
0.80 N.5. N.5.

* floepn wvaelues of 1967 68 and 1968E —-69

TABLE 3, Elfect of methods of intercropping on the quality of forage alter removing cobs from

cross planted maize cowpen *

e

Crude

Mathods Crude
of fibra Protein
Intercropping (per cent) (per cent)
Mniza alone’ i 23,18 6.67
Maizo 4 Cowpea (alternate) 22.44 B.62
' {Cross sown) . 23.47 8.79
- (3 : 1 lines) - 22,67 1.70
Skm= 0,18 0.06
CDath9 0.60 0.16

® Moan values of 1967-68 ond 1968-69.
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atter removing cobs, Respective in-
crease .in crude protein content of
maize cowpea forage after grain remo-
val-over solid maize without cob re-
moval were about 36 per cent. The
high crude protein and mineral matter
production by cross planted maize and
cowpea seam 1o be due to additive effect
of dry matter production and protein

and mineral matter content of forage.

Cross planted maize and cowpea mix-
ture absorbed more nitrogen and con-
verted into proteins because of legume
association and probably because of
‘cob removal which has low crude pro-
tein but high fibre and addition of
cowpea which has more protein
content.

REFERENCES

AHLGBEN, G. H. 1956. Forage crops. Me-
Graw Hill Book Co., Inc: NY,

BUDVITENE, V. 1962, Corn legume mixiures.
Kukuruza, 5: 3-1.

IPEKDZHIYAN, V. M. and N. D, NIKITENKO, 1960
Tha raelations ‘betwesn leguminous and
Iulants in mixed stands of maize with soys,
Fiziol. Rast. 6: 491—=3. (Sofls and
Ferril} 23 + 387,

EFFECT OF METHODS OF INTERCROPPING MAIZE AND COWPEA

KALININA, 2. G, 1962, Mixed sowings of corn
with fodder beans. Kukuruza 3 : 22 -5,

KRAVTSOV, A, V., 1857, Corn in a mixture
with leguminous crops. 8. ki Povolziiia

5: 41—2,

LISENKOV, A P, 1962. Stors houses of protein,
Pairads 10: 12-4.

MAISURYaAN. N, A, 1962, Plant proteins.
Pairoda, 10: 37-6.

-‘f»{ALIK. H C 1952 Improved varieties of foddar

397

craps for the
2: 10.

Punjab. JIndian Fmeg.

PLESA, I, 1961, Investigation on irrigation re-
gims, fertilizer dose and the best density to
fodder sitage maize. Lucrari Sriintifice
Inst, Agronomic, N. Balcescu Ser. A. 5
215—5.

SINGH, R. R. and P, 5. TOMAR, 10962, Studies
on the yield and geality of four Kharil
todders (Sargham vulgare, Zea mavs,
Cramopsis psoralioide and Vigna Cota-
Jang) grown pure and mixed ps influenced
by two methods of sowing. B. V. Agri,
asei, Res, 4: 8-—15,

SINGH, H. G. and A. K, SOGANI, 1968. EHect
of leguma component en  the relationship
between guality and quantity of sorghum
forage. Madras agric. J. 55 : 161-7.

THORPFE, R J. 1964. Careal Legume silage
mixturee for the Northern Guineazona,
Migeria. Trop, Agri. 41: 41-5,



