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STUDY ON THE POPULATION REQUIRMENT FOR SORGHUM
BASED COWPEA INTEHCHDFFING SYSTEM UNDER
RAINFED CONDITION

T. N, BALASUBRAMANIAN!, J.G. ROBINSONY, U, 5. SREE RAMULU®, and S, IYEMPERLMALL

Field expariments were conducted far three years {rom 1982-83 1o 1984-85 during
Aabj geazon to sudy the optimum population requirement for dryland under Sorghum
based Cowpea intercropping sysiem at Agricultural Research Station, Kovilpatti. The re-
sults revealed that raising 100 per cent population of base crop sorghum with 50 per cent
population of cowpea as imercrop arrangad in peired row at 21 ratin (30 X 15+ 60 cm)
was found 1o r&;ord -maximum sorghum grain yield, 1otal grain yield, LER, net roturn
and sorghum equivalent, It was also observed that maintaining 100 per cent population
of cowpea as intercrop did not have adverse effect on the yield of 100 per cent popu-
lation of sorghum, while maintzining of 100 per cent populstion af sarghum affecied the
grain yield ol cowpea whon s popul#tion stood 10 100 per cent. The result furthar fndl-
cated that under additive series, the fotal population under intercropping  system should

not exceed 150 per cent.

Moisture 15 the limiting factorin
dryland, which mostly depends on
rainfall, There is variation from year
to year at Kovilpatti tract in respect of
quantity and distribution of rainfall
resulting in wide fluctuations in the
available soil moisture. A change in
available soil moisture may affect
differently to different crop population
levels under rainfed and thus on grain
vield, Hence, a study was necessary
to find out optimum population level
under  intercropping system. Inter-
cropping has been found successful,
where the annual mean rainfall is more
than 750 mm. [t was reported that
cowpea was found to be the best
suitable intercrop for the base crop of
Sorghum for Kovilpatti tract. (Selvaraj,
1978, Balasubramanian 1984) but the
optimum plant population for this inter-
cropping system has not been worked
out so far for the black soil tract of

Kovilpatti taluk: where a maximum
of 450 mm rainfall is received during
the crop period {15th October to 15th
February). Hence, the present study
was taken at the Agricultural Research
Station. Kovilpatti to findout the
opt mum crop population to  be
maintained for intercropping system
under rainfed condition with maxi-
mum possible grain yield per unit area
in the sorghum based intercropping
system.

MATERIALS AND METHODS

Field experiments were conducted
at Agricultural Research Station, Kovil-
patli during rabf season from 1982-83
to 1984-85 under rainfed codition.
The soil type was black clay with a
field capacity of 32 per cent and a
wilting point value of 15 per cent. CSH
6 Sorghum was the test base crop for
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Table 1 1 Rain (ol dals
Motaore- Petiod 1982-83 1983-84 ) ,'\"_ 1 éém-'ﬂﬁ '71 :
logice Rain- Aainy Rain- Rainy "'“'-_E{P' 5 " Rainy
standard fall days tail days L f_JiTl'.:_' CiL ddys, )
woek No. {mm fmm} L .,{_mm}-'
42 October 15:21 3.0 1 108.3 3 — —
43 22.28 926 5 78.5 2 738 3
aa 28-Nov. 4 71.9 5 80.2 a $218 a,
45 5-11 15.2 2 79.7 z 238 2
46 1218 243 4 - 2 368 2
A7 19-25 5.9 i 3.0 1 .y —
48 26-Dec. 2 3.8 1 0.9 1 206
48 3-9 51.8 2 5.8 2 0.6 .
50 10-16 4.0 1 11.0 2. — o
51 17-23 03 L 16.9 1 - -
52 24.31 - — 26.5 2 - -
Jan, 1-7 - - 18.0 1 136.6 3
2 8-14 — - 33 1 - -
3 15-21 - — 34.2 3 445 3
4 22-28 — - — — s -
5 29-Feb. 4 — - — - 2.0 i
5 511 — ~ 38 3 =
7 72-18 —_ - 38.7 3 =
Tatal 272.8 22 §23.0 ar 3576 14
1982-83 and 1983.1984. while Co.  T4: Sorghum 50 per céft. popula-

23 was the test base crop for 1984.85
Co, 3 Cowpea was the test ‘intercrop

for the three vyears of study

The

reatments studied were: T 1: Sorghum

(Sole

crop) 100 per cent population

(1,48,000 plants/ha;45x15 cm.)

T2:

T3:

Cowpea (Sole crop) 100 per
cent population 1,48, DDEI plantsf
ha-45x15 cm)}

Sorghum 100 per cent popula-
tion Cowpea 100 per cent po-
pulation (45 x 15 cm.)

Th:

T6:
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tion « Cowpea 50 per cent popu-
fation 1:1 (45 x 15)

Sorghum 100 per cent population
+ Cowpea b0 per cent popula
ti?on"{Z:l] Paired row 30x15cm +
60 cm.

Sorghum.50 per cent population
Cowpea 100 per cent population
(1:2) paired ‘tow - 30'x 15 cm 1.
60 cm.



Aptil 1986],

“The experiments were conducted
in randomised block design with four
replications.
40 kg, N and 20 kg P,0, per hectare
‘was applied uniformly as entire basal
-t all treatments except treatment T 2
where 20 kg N and 40 kg P:0, per
hectare was applied  The experiments
were sown on 16.10.1982, 18 10,1983
and 26-10-1984 respectively for the
years 1982-83, 19833.84 and 1984-
86 A plo! size of 7.20 x 3.60 m* was
adopted for this study. Sorghum and
Cowpea grain yield were recorded and
from this, total grain vyield, LER and
sorghum’ equivalent were computed.
Net return also was computed from the
total return and toial cost. The rainfall
received during the cropping seasons
is furnished in Table-1. - Sorghum and
cowpea grsain yield, total grain yield,
LER are furpished in Tahle-2 and
Sorghum equivalent and net return
dala are furnished in Table-3. Sorghum
equivslent was calculatea as per the
method suggested by De et al., (1978).

RESULTS AND DISCUSSION :

From the mean of three years study
on the grain yield of sorghum (Table 2),
it is observed that the treatment T b
tSorghum 100 per cent + Cowpea 50
per cent) had recorded maximum
sarghum grain vield of 1787 kgfha and
it was on par with T1 (100 per cent
sole sorghum) and T3 (Sorgum 100
per cent .+ Cowpea 100 per cent) and
these treatments were significantly su-
perior 1o T 6. (Sorghum &0 per cent 4
Cowpea 100 percent and T 4 (Sorghum
50 per cent + Cowpea 50 per cent).
The increase in sorghum grain yield
was due to 100 per cent population

& manurial schedule of’
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under thes2 treatments. It is also ob-
served that Cowpea grain yield was
affected. when its population is increa-
sed to 100 percent at 100 per cent
population level of base crop of
sorghum. Significant maximum grain
yield of Cowpea grain yield was recor-
ded by the treatment T2 (sole cowpea)
and this treatment is significantly

superior to all treatments except T 6.
The maximum Cowpea grain yield in
T 2 was mainly due to pure solid stand
and the reason for maximum yield in
TG was due to lesser population of
sorghum which exerted lesser compe-
tition to 100 per cent cowpea. Itis
also observed that, wherever cowpea
was grown with 100 per cent population
of base crop sorghum, the grain yield
of cowpea was found affected and this
might be- due 1o shade effect of
sorghum on cowpea and hence prod-
uced less number of cowpea pods than
those in solid stand.

In respect of total grain yield also
the treatment T 5 had recorded signi-
ficantly higher total grain vyield of
20,07 kglha and significantly superior
toT4dand ¥ 2. The higher total grain
yield for the treatment T 5 might be due
to optimum population of 150 per cent
which might have enjoyed the soil
moisture more efficiently with optimum
plant canopy to arrest the unnecessary
evaporation from the soil as well as
efficient utilization of available soil
maoisture,

In respect of LER also, the treat-
memt T 5 had maximum value of 1-31
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which indicated the maximum benefit
from this combination and Lhis was due
to higher yield of sorghum grain on par
with aole sorghum.

From the perusal of data on Sor-
ghum equivalent (Table 3) it was seen
that eventhough the treatment T 6 re-
corded the maximum, it was on par
with T 6 and treatment T 5 also resulted
in higher mean net return per hactare
(Table 3). This treatment had pair row
arrangement of sorghum with one row
of cowpea between two pairs of sor-
ghum. It was reported that paired row
planting of sorghum gave similar yield
as that of normal row arrangement of
sorghum and in addition it provides

inter space wide enough to accommo- .

date intercrops most efficiently (Singh
1981).

From the above results, based on
sorghum grain vield intercrop vield,
total grain yield, LER, sorghum equiva-
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lent and net return, the 1reatm&nt Tﬁ
(Sorghum 100 per cent pupuiatmnn

50 por cenl mwpaa populatmn) WES
found promissing Under r&mfad cnnch--
tions of Kuwlnatl: of Tamil Hadu
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