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‘Comparison of Forage Cropping Systems in the
Oxisol of Kerala

R, VIKRAMAN NAIR!, M. 5. NAIR?, and M. ABDUL SALAM?

An experiment conducted to campare the productivity of a Tew forage cropping systems and
10 study the feasibility of mixing cowpea with annual cereals and perennial grasses, in the laterite
soils of Kerala revealed that among the grasses, hybrid napier was superior in terms of loraga

and crude protein yields followed by guinea grass.

Mixing cowpea with perennial grassas

(hybrid napler and guinea grass) does not appest to be compatible at the normdl spacing of

the grasses, Cowpea mixes well with the annual cereals (maize and sorghum) but the yields
of these crops and crop combinations are comparatively low.

importance of fodder needs no
emphasis in a mixed farming system.
To develop an economic forage cropp-
ing system for the laterite soils of
Kerala, .an evaluation of grass-based
cropping systems was thought to be
opportune with commonly available
fodder crops.

A review of literature on fodder re-
search revealed that napier grass could
produce 310 t/ha fresh material in
13 months (Zuniga et af; 1967). Semb
and Garberg (1969) reported that
fresh fodder yield of maize ranged
from 8to 70 t/ha in tropics. Guinea
grass yields of 226 t/ha fresh herbage
per year was reported by Narayan and
Dadabghao (972). Fresh fodder yield
of sorghum ranged from 10-45 t[ha
(Bodgan, 1977). Green fodder yield
of cowpea ranging from 10-25 t/ha
was also reportad by him.

The present investigation was under
taken to compare

the productivity -

of a few forage cropping systems and
to study the feasibility of mixing cow-
pea with annual fodder cereals and
perennial grasses.

MATERIAL AND METHODS

The soil of the experimental site
was typical laterite containing 1.71%
organic carbon, 31.2 ppm- avail-
able P and 190 ppm available K with
a pH of 4.7. The experiment involved
comparison of the performance of

“two perennial grasses (hybrid napier

and guinea grass) and two annual
cereals (maize and sorghum) alone
and in combination with cowpea. There
were two more treatments with
annual cereals rotated with cowpea.
The experiment was laid out in RBD
with 10 treatments and three repli-
cations. The details of the treatments
are given below.

1. T1-Hybrid napier alope through-
aut.
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2. T2-Guinea grass alone ‘through-
out. it
3. T3-Hybrid napier intercropped

with cowpea twice-one in June-
July and the ot er in Sept.-0:t

Guinea grass intercrapped with
cowpea as in T3, .

.TE-Hyb_rid maize  grown twice-
one in June-July and the other
in Sept.-Oct.

T&-Sorghum grown twice-as in
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7. T7-Maizé + cowpea mixed cropP-
ing-twice, one in June- July: ard
the other in Eept Gct

. Ts-anghum +cowpea; mlxeu ::rﬂp—
‘ping as in T7. K

T9-Maize dUrrng dune Jul*,‘ ful-
lowed by cowpea- dunng ‘Sept,
Oct. :

T.‘tﬂ-Snrghufn dLuFin_QilJuné-.Julv-

10
~ followed by cowpea during Sept.-

T5, Oct.
The treatments are further illustrated below :
S. W. Monsoon N. E. Monsoon )
May J. J A, Sept._ Oct. - N- D, J. - F M: A
T1 Hybrid- = napier _alone - - throughout
T2 Guinea grass alone throughout '
T3  HN+CP HN+CP  Hybrid napier alone (Continued)
. T4 GG+CP GG+CP ' Guinea gaiss a!ﬂne {Cnmmued}
T5  Maize Maize  no ‘crop
T6 Sarghum Sorghum 'no crop
T7  M4CP ' - M+CP  noctop
18 S+CP S+CP ‘no crop
T9 ~ Maize Cowpea ~no crop
T10 . Maize

- Cowpea

no crop

HN-"Hyrhrld napier
GG—-CU!HEB graas

The perennial grasses' wete plan-
ted during May 1977 and retained
upto May 1972 whereas the anriual
cereals and cowpea were raised dur-
ing the two rainy seasons. (S.W. and

N.E monsoonseasons). wherevercow- -

pea was mixed with grasses and cer-

-ded: ratés.

R M—-H?brlﬂ maize
S—Sﬂrgin
CFLCuwpea

eals, the spacmg of the grasess and
cereals ‘was mamtamed ‘the same as
the sole crop.” All the crops ‘in se-
duerice ~and in Gumblnatmns ‘were
fertilized baparatelyattha recommend-
The rates of fertilizer ap-

_p1mat|un, the spacing iﬁ[lﬁwad and
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‘Qctober, 198 Zj

the varieties used were the following,
Wharevﬂr cowpea was grown as: an
mtemrup, the quantities. of fertilizers

COMPARISON OF FORAGE CROPPING SYSTEMS

‘added were.in proportion to the plant
population.

" Crop Rate of fertilizer added Spacing Variety
N PaOs KsO -

Hybrid napier 200 50 50 50x50 cm MNB-21
Guinea grass 200 50 50 40x20 ,, - Mannuthy selection
Maize ' a0 50 50 25x%20 ., Deccan ‘hydrid
_ 4 macca
Sorghum 90 50 50 25x20 ,, Local
Cowpea 20 40 50 v Karnataka local

25x5

Flowering in the case of annual
fodder cereals and cowpea and com
plete field coverage in perennial grass-
es. were used to decide the stage of
harvest. ‘Harvesting was done at an
interval of about two months in the
case of perennial grasses, The fresh

fodder obtained at eauh harvest' was
recorded. -

RESULTS AND DISCUSSION

Data on the yields of fresh fodd-
er and crude protein for 1977-78,
1978-79 are presented in Tables 1
and 2, respectively.

Data for the S.W. monsoon sea-
son of 1977 showed that hybrid na-
pier outyielded all the other grasses
cereals with an avesage yieid of 68
t/ha. It was followed by guinea grass
which- recorded a yields of 44.1 t/ha.
The .annual cereals gave much lower
yields in the range of 18 to 23 tonnes,
Mixing -cowpea with the 'perennial
grasses led 1o a conspicuous decline
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‘per cent in guinea grass.

in yield of grasses which was 36.5
per cent in hybrid napier and 50.3

Not only
the the grass yield deciined because
of cowpea mixing, the total forage
yield also declined because of the
crop mixing. The weld declined be-
cause of cowpea intercropping in the
case of annual cereals also; but the
extent in yield decline was much small-.
er. It was 32.90 per cent in the case
of maize and 5.49 per cent only in
sorghum. Further In sorghum, the
total forage vyield was higher when
cowpea was mized. Excepting in the
case .of sorghum-cowpea mix, the
vield of cowpea was nearly same in
all the treatments (in the range from
16 t017.5 tonnes).

During the second season also, hy-
brid napier outyielded all other forages
(59:4 t/ha) followed by guinea grass
(29.9 t'ha), The vyields of aunual
cereals were much lower as in the
previons season. However, in marked
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contrast to the first season, cowpae
. mixing led to practically little vyield
decline of perennial grasses. Also,
the yield of cowpea when mixed with
the perennials was negligibly small
(in the range from 0.8 to 1.3 tonnes).
Such a marked decline may be con-
sidered to be becauss of the com-
petition between the .crops in asso-
ciation for: light. During the first

'season when the grass slips were newly

planted, there was smothering by cow-
pea to such- an extent as to bring
down grass yield substantially.

During the second season when the
grass had alrzady established, there
was strong smothering of grass over
cow pea _and the latier practically
failed to grow. it may be noted that
such a. trend continued during all the
seasons of the second vyear also. The
performance of the annual cereal-legu-
me mixture continued to be nearly the
same during all the seasons, there
being an indication of the association
being compatible. However, the total
yield was very low as compared to
the parennial grasses. Another pecu-
liar feature
in the performance of both maize and
sorghum. One major factor that con-
tributed to the unsteady performance
of sorghum and maize was the diff-
erence in the crop stand. There
were substantial losses in crop stand
n some seasons because of poor ger-
mination due to soil moisture varia-
tions and because of bird K damage.

During the period, November to
April -when only perennial
ware retained, the average yields decli-
ned but the distinct superiority of hy-
brid napier over guinea grass wae evi-

was the lack of stability:

{Vol. B9, No. 10

dent. - One interesting observation,

~made ‘was that the gnass *f:eld of the,
“plots in which cowpea was ra:sed'-

in the previous seasons was slightly
higher presumably because of.. _a:thr_sr
the residual advantages of the ‘pho-

“sphatic ‘and potassic fertiiisers applied

Orasses
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‘guinea grass.

to the previous legumes or because
of the incorporation of partof sym-
biotically fixed mtrcrgen by the legu-
mes or both. With advancing’ dry
season, the grass Yields generally de-
clined further but the superiority of
hybrid napier was still evident. How-
ever, the advantage due to legume
cropping did not persist beyord the
first dry season (November).

Essentially the same :yield tiend
as in the North-East monsoon season
of first year was observed. in- both the
monsoon szason crops of second year
with hybrid napier yielding. the highest
followed . bﬁ; aguinea grass, and. there
hfamg no better perfurmance of 1egume
Sorghum and maize yields were consi-
derably lower though these crops were
found to mix well with the legume.

The overall forage and crude protain
vields of first year, second year and
the total for the .two years showed
superiority.of hybrid napier: followed by
During the “first year
hybrid, napier gave total ferage and

crude protein vyields of 228.1 and 2.-
281 t/ha respectivaly while during the

second year the ‘coiresponding figures
were 168.6 and 1.686 tl/ha. The
comparable figures for guinea grass
were 120.3 and' 1.564-t/ha' and 83.2
anp. 1.082 t/ha_respectively -for the

first and second years. Mixing perennia
‘grasses with cowpea ‘resulted in ‘no

significant-change  in “the quantity or
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quaiity: of forage. The total yields of
legume grown mixed with hybrid

napiér and guinea grass during the first
year were 16.3 and 17 tonnes/ha

respectively. The comparable figures for

second; year were 2.0 and 2.3 tonnes
respectively. The major contribution
towards the legume yield of the first
year came from the first crop.

A i;omparisoﬁ of the forage yields
of first and second years would also
‘reveal a conspicuous decline in Yyield
of all the crops and crop mixes dur‘ing
the second vyear,

N

The authors are gratefull to Sri
T. F. Kuriakose Professor ot Agronomy
Kerala Agricultural University for ori-

COMPARISON OF FORAGE CROPPING SYSTEMS

ginally planning the investigation and
drawing out the technical programme.
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