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ABSTRACT 

A field experiment was conducted during 1993-94 and 1994-95 to study the 
performance of cotton (Gossypium hirsutum L.) - based intercropping system under 
different sowing environments. The pre-monsoon cotton recorded significantly higher 
seed-cotton yield of 677 and 628 kglha during 1993-94 and 1994-95 respectively. 
An intercropping of blackgram (Phaseolus mungo L.) or clusterbean [Cymopsis 
tetragonoloba (L.) Taubert] reduced the seed-cotton yield and the mean reduction 

' 
was 10.5 and 12.1% respectively compared with sole cotton. The statistical model 
with competition co-efticients and correlated error structures used for analysis of the 
date from intercropping systems revealed that clusterbean combination had a greater 
suppression effect on seed-cotton yield (r = 0.3918). However, clusterbean, a s  an 
intercrop component, could produce the maximum component yield in association. 

Key words: Cotton-based inteicropping, Seed-cotton yield, Blackgram, 
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In southern district of Tamil Nadu, cot- 
ton is being cultivated on black cotton soils, 
coinciding with the onset of monsoon. High 
intensity of rain during the monsoon season 

- and poor infiltration rate of the Yertisols pro- 
. . vide considerable scope for soil erosion and 

run-off(Itna1 et al., 1994) and hence surface 
cover with organic mulch is an effective in- . 
situ moisture-conservation practice for check- 
ing over land run-off. Rafey and Verma (1988) 
suggested that the only way to increase the 
cropping intensity and resource utilization 
was through some viable intercropping sys- 
tems. Commonly, blackgram is being raised 
as an intercrop with cotton. And clusterbean, 

a leguminous vegetable crop, is a new intro- 
duction in rainfed tract for providing green 
vegetable and fodder. The present study was 
undertaken~to study the effect of sowing time 
and organic mulches on cotton-based inter- 
cropping system. 

MATERIALS AND METHODS 

A field experiment was conducted at 
Agricultural &search Station, Kovilpatti, 
during the winter (rabi) season of 1993 and 
1994 under rainfed condition. The experimen- 
tal variables consisted of 3 sowing dates, viz. 
pre-monsoon (30 September), monsoon (14 
October) and late monsoon (28 October), and 
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cropping systems, viz. sole cotton, cotton + 
blackgram and cotton + clusterbean, in the 
main plot; and mulching practices compris- 
ing unmulched control, mulching with 
subabul loppings and pearl millet straw in 
the subplots. The treatments were replicated 
thrice in split-plot design. The soil was clay 
loam with low available N (134 kgtha), me- 
dium P (8.7 kgha) and high K (367 kgha) 
and the pH was 7.8. 

'MCU 10' cotton, 'Co 5' blackgram and 
'Pusa Navbagar' clusterbean were used as test 
crops. The sowing was done by adopting a 
spacing of 45 cm for pure stand of cotton and 
paired row system (30160 cm) at 2 : 1 ratio 
for intercropping of cotton with 15 cm as 
intra-row spacing. Intra-raw spacing of 10 cm 
and 15 cm was adopted for blackgram and 
clusterbean respectively. 

The statistical model with competition 
co-efficients and correlated error structures as 
described by Singh and Gilliver (1988) were 
used for the analysis of data from intercrop- 
ping experiment. The land-equivalent ratio, 
an index for comparing the efficiency of in-- 

tercropping system was calculated (Willey, 
1979). 

RESULTS AND DISCUSSION 

Sowing time 
During 1993-94, pre-monsoon sowing 

resulted in significant increase in number of 
bolls, boll weight and seed-cotton yield com- 
pared with late monsoon sowing, but it was 
at par with monsoon sowing.(~ables 1, 2). 
But during 1994-95, premonsoon sowing re- 
sulted in significantly higher number of bolls, 
boll weight and seed-cotton yield over the 
monsoon and late-monsoon sowings. Pre- 
monsoon dry sowing registered significantly 
higher seed-cotton yield than the monsoon 
and late monsoon sowings. There was a pro- 
gressive decline in the yield of seed cotton, as 
the sowing was delayed and the yield reduc- 
tion under late monsoon sowing was 22.9 and 
37.3% compared with pre-monsoon sowing 
during 1993-94 and 1994-95 respectively. 

During both the years, higher blackgram 
grain yield and clusterbean pod yield were 

Table 1. Effect ofsowing time, intercropingand mulching on yield components, and yield ofcotton and intercrops 

Treatment Bolls/plant Boll we~ght (g) 

y , y2 y I Y .  

Sowing time 
Premonsoon 7.14 6.63 3.26 3.02 
Monsoon 6.99 5.17 3.24 2 75 
Late monsoon 4.05 3.70 2.57 2.31 

CD (P = 0.05) 0.39 0.14 0.05 0.12 

Inlercropping , 

Sole cotton 6.84 5.46 3.12 2.76 
Cotton + blackgram 6.04 5.10 3.02 2.67 
Cotton + clusterbean 5.31 4.95 2.93 2.65 

CD (P = 0.05) 0.39 0.14 0.05 0.12 

Mulching 
Control 5.04 4.47 2.82 2.53 
Subabul loppings 6.63 5.59 3.1 3 2.79 
Pearl millet straw 6.51 5.45 3.12 2.76 

CD (P = 0.05) 0.47 0.0 0.05 0.1 I 
C_ 

Y ,, 1993-94; YI, 1994-95 ' 
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obtained under pre-monsoon dry sowing sik- 
ation. Such yield increase in pre-monsoon 
sown cotton was reported by Janagoudar et 
al. (1987) and Dason and Krishnasamy 
(1995). 

Intercropping 
Intercropping suppressed the yield at- 

tributes and seed-cotton yield. Among the 
intercropping systems, sole crop of cotton re- 
cordeh significantly higher number of bolls/ 
plant and boll weight than intercropped cot- 
ton. Sole cotton gave the highest seed-cotton 
yield in both the years compared with inter- 
cropped cotton. Blackgram and clusterbean, 
as intercrops, competed with cotton for nutri- 
ents and moisture, and hence reduced the yield 
atkibutes and seed-cotton yield. The reduc- 
tion in seed-cotton yield was 7.9 and 10.3% 
in blackgram and 13.0 and 13.9% in 
clusterbean during 1993-94 and 1994-95 re- 
spectively. 

The estimate of error correlations on the 

2 intercrop combinations of cotton, viz. 
blackgram and clusterbean, in 3 different 
dates of sowing over 2 seasons revealed sub- 
stantial differences in their magnitudes (Table 
2). The intercrop combination of cotton + 
blackgram indicated an intercrop benefit be- 
tween cotton + blackgram compared with cot- 
ton + clusterbean (r = 0.39 18). f i e  combina- 
tion of cotton + clusterbean reflected inter- 
crop competition (r = 0.0453). Such results 
were also reported by Singh and Gilliver 
(1988) in sorghum and millet intercropping 
system. 

Substantial differences in error variances 
from intercrop combinations of cotton + 
blackgram and cotton + clusterbean were also 
noticed. The error variance of the intercrops 
and sole crop was that, when blackgram or 
clusterbean as a sole crop recorded high error 
variances. However, the same crop when 
raised as an intercrop, recorded low error vari- 
ance. The same was in reverse with cotton. 
This might be due to variation in population 

Table 2. Yield of cotton, biackgramand clusterbean error variance and correlation 
\ 

Season Cotton yield Blackgram yield Clusterbean yield 
@gha) (kglha) (kglha) 

Sole In tercmp Solecrop Interclop Solecrop Intercrop 

Black- Cluster- 
gram bean 

- - - -- -- - -- -- 

1993-94 
Pre-monsoon 728 669 635 636 197 8,583 3,298 
Monsoon 723 667 630 62 1 193 8,505 3,252 
Late monsoon 561 , 519 486 480 140 5,675 1,384 

1994-95 
Premonsoon 684 614 588 774 232 8,501 3,189 
Monsoon 546 494 474 624 202 7,525 2,790 
Late monsoon 43 1 382 r 369 363 130 4,813 1,733 

Error variance 
Intercrop with blackgram 108.3 385.0 1454.0 20.5 
Intercrop with clusterbean 108.3 258.2 31,608.3 701.9 

~orrehfion 
With blackgram 

. - With clusterbean 
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of blackgram and clusterbean under intercrop- Table3. Land-equivalent ratlo fordlffel.ent ~ntercloppmg 

ping situations, whereas the increase in the comb~nations 
- - 

variation of error variance of intercropped Treatment 1993-94 1994-95 

cotton might be due to competitive effect of 
the intercrop components. s l c l  1.000 I 000 

The intercro~ combinations showed an SIC2 1.229 1198 

increase in yield of both base crop and inter- 'IC3 1.256 1.235 
S2C1 1.000 . 1 000 

crops under pre-monsoon sowing during both S2C2 1.233 I 229 

the years. However, the differences between ~ 2 ~ 3  1.253 I 239 

con~binations of the pre-monsoon sowing 
showed varied performance for yield. The 
possible reason might be the environmental 
influence of the seasons. The intercrop com- 
binations under the late monsoon sowings 
showed considerable decrease in yield. 
Anlong the intercrop combinations, 
clusterbean could produce maximum of the 
associated component yields (Table 2). 

Land-equivalent ratio (L ER) 
The overall mean LER in cotton + 

blackgram intercropping system was 1.226 
and 1.224, while the cotton + clusterbean in- 
tercropping system recorded the mean LER 
of 1.242 and 1.230 during 1993-94 and 1994- 
95 respectively (Table 3). The higher LER in 
cotton + clusterbean combinations was due 
to the high yield of clusterbean under inter- 
cropping system. Advantages of intercropping 
on LER were reported by Bhuva et al. (1995). 
Hence the clusterbean combination could be 
taken as a high-yielding intercrop combina- 
tion for rainfed cotton. 

Mulching 
Mulching- treatments had marked influ- 

ence on bollslplant, boll weight and finally 
on seed-cotton yield. Mulching with subabul 
loppings recorded significantly higher seed- 
cotton yield of 657 and 544 kgha, being 15.1 
and 17.7% higher than unmulched control 
during 1993-94 and 1994-95 respectively. 
However, mulching with subabul loppings 
and pearl millet straw had comparable val- 

S3C1 1.000 .. 1.000 
S3C2 !.217 1.244 
S3C3 1.216 1.216 
C2 Mean 1.226 1.224 
C3 Mean 1.242 1.230 

Sl ,  Premonsoon; S2, monsoon; S3, late monsoon, 
CI, Sole cotton; C2, cotton + blackgram; C3 cotton + 

clusterbean 

ues for seed-cotton yield during both the years. 
Subabul mulching also recorded significantly 
higher yield of blackgram (199 kgha during 
both the years) and clusterbean (2,959 and 
2,712 kglha during 1993-94 and 1994-95) 
than unmulched control but at par with pearl 
millet straw mulching. Improvement in soil- 
moisture-status and nutrient availability 
through mulching helped better growth, yield 
components and seed-cotton yield. 
Venkatachalam et al. (1 98 1) and Tarhalkar 
and Venugopal(1992) also reported increased 
seed-cotton yield due to mulching with pearl 
millet straw and subabul loppings. 
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