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ABSTRACT
A weed suppressing ‘smother’ cropping system was developed at ICRISAT which involved

inclusion of quick tov::?, early maturing and good canopy structured crops like cowpea (Vigna
unguiculata (L.) Walp) mungbean (Vigna radiata (L) Wilezek) in betwen the rows of main
crop - sorghum 6(Sorghum bicolor (L.) Moench). This inclusion of an additional ‘smother’ crop not
only resulted in better weed suppression but also resulted in additional ‘smother’ crop yields. In the
present investigation a detailed analysis of canopy development and pattern of light interception
was conducted to understand the eco-physiological mechanisms behind the observed advantage of
sorghum/mungbean smother cropping systems. .

The weed biomass accumulation in sorghum/cowpea and sorghum/mungbean ‘smother’ crop-
ping systems with one hand weeding was observed to be less than that observed in sorghum sole
situation with two hand weedings. Light interception pattern and leaf area index (LAI) observa-
tions revealed that inclusion of ‘smother’ crop viz, cowpea and mungbean resulted in quicker and
carlier attenuation of maximum LAI and maximum percentage of light interception by compon-
ent crops. Significant positive correlation was observed beeween LAl and percentage lighe inter-
ception. Significant negative correlation was observed between percentage light interception by
component crops and weed biomass accumulation. The growth and resource use by different crop-
ping systems are analysed and the net productivity with different systems are computed.

INTRODUCTION ping system was developed which in-
Earlier studies on weed management  Volves the inclusion of rapid growing ear-
at ICRISAT revealed that many biologi-  ly maturing and good canopy structured
cal and cultural factors like crop species,  €TOps like cowpea and mungbean in bet-
varieties and row arrangements etc., inf-  Ween the rows of main crops (ICRISAT,
luence the nature and extent of weed 1977 and 78). The ability of ‘smother
growth in cropping systems (Shetty and  cropping system in suppressing the weed
Rao, 1977; Rao, 1980). Intercropping was growth without reducing the total pro-
proved to be superior to component  ductivity was also demonstrated.
crops in its weed suppressing ability (Ban- The advantage with “smother’ crop-
tilan and Harwood, 1973; Shetty and Rao,  ping system or with other intercrop situa~
1977; Shetty and Rao, 1979) and thus it  tion referred carlier was artributed to less
provided an opportunity to utilize crops  weed growth in such systems. The need
themselves as tools & weed management.  for ecophysiological studies to better un-
At ICRISAT 3 concept of Smother crop-  derstaad the resource utilization and the
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causes of weed suppression in intercrop
and smother cropping systems was
stressed earlier (Moody and Shetty, 1979,
Shetty and Rao, 1979). Such ecophysiolo-
gical studies also provide a basis for fur-
ther yield improvement through shifting
the crop weed balance more in favour of
crops rather than weeds, besides indicat-
ing how weed suppressing ability of smo-
ther crop systems and the grain yield ad-

vantage are likely to be affected by differ- -

ent growing conditions. The present stu-
dy was therefore conducted to examine
the physiological mechanism of observed
advantage of sorghum/cowpea and sorg-
hum/mungbean ‘smother’ cropping sys-
tems through a detailed analysis of cano-
py development and pattern of light in-
terception by different systems.

MATERIAL AND METHODS
The experiment was conducted on
‘Alfisols of ICRISAT - with available wat-
er of about 100 mm in the top of 90 cm of
the profile. The experiment was conduct-
ed during the monsoon season of 1979.
Even though the total rainfall during the
year was about normal (631 mm), there
was a brief dry spell during flowering
stages which necessitated two irrigations.
Sorghum both with and without the
inclusion of ‘smother crop’ (cowpea or
mungbean) was grown at 45cm row
width. The sorghum population was
maintained at 180,000 plants/ha. A basal
fertilizer application of 50 kg/ha of P2Os
was applied to all plots and soghum was
top dressed at a rate of 80 kg/ha in two
split doses. Cultivars grown were CSH-6
sorghum, local cowpea and H8 mung-
bean. The experiment was
Block Design with the fol treat-
ments replicated thrice: (¢)sorghum sole
system, one hand weeding; (b) sorghum
sole system, two hand weedingr, (9 sorg-
hum/cowpea ‘smother’ cropping system,
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one hand weeding; (d) sorghum/mung-
bean ‘smother’ cropping system, one hand
weeding (¢) sorghum sole system - kepe
weed free (f) sorghum/cowpea system -
kept weed free; (g) sorghum/mungbean
system - kept weed free.

Samples areas of two 1.0m? one from
each end of each of the replicated plots
were harvested for the estimation of dry
matter and the area of green lamina at 10
day intervals starting from 15th day of
planting. From the same area the weed
biomass was recorded at the time of first
hand weeding, second hand weeding,
‘smother’ crop harvest and at sorghum
harvest.

For final estimation of total dry mat-
ter and grain yield, harvest area of appro-
ximately 40m? were taken.

Light interception was measured at
10 day intervals with 90cm tube solari-
1acters sensitive to all solar radiation
wave lengths. (Szeicz et al. 1964). Solari-
meters were placed at ground level and
the difference between these and a con-
trol solarimeter recording total incident
light was measured. Using solarimeters
light interception readings were taken
thrice viz, morning (8-30 to 9-30a.m.),
afternoon (12-30 to 1-30 p.m.) and even-
ing (4 to 6 p.m.) at five different spots of
cach replicated plot and the average va-
lue was taken as percent total light inter-
ception.

RESULTS AND DISCUSSION
Leaf Area Index .
Leaf area index pattern of component
under different treatments was stu-
died~until 75th day (Fig. 1).

Peak values of leaf area index attained
by sorghum/cowpea and
sorghum/mungbean  smother cropping
systems given one hand weeding were
found 0 be higher chan the peaks ob-
served by all sorghum sole situations inc-
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luding weed free sole sorghum. Among
the two smother cropping systems, when
given one hand weeding maximum leaf
area  index  was  observed-in
sorghum/cowpea system which was
nearly 66%, 44% and 29% higher than
peak leaf area index attained by sorghum
sole sorghum given one hand weeding,
two hand weedings and weed free situa-
tions respectively. The leaf area index of
sorghum/mungbean given one hand
weeding was 63%, 41%, 26.5% higher
than that observed in above compared
systems. However, the leaf area index of
sorghum alonc under both the smother
cropping systems was lesser than that
observed in sorghum given two hand
weedings and sorghum weed free
system.

Even under weed free situation, inc-
lusion of ‘smother’ crop resulted in atte-
nuation of higher leaf area index within
first 35 days only, the implications of
which are discussed later in relation to as-
sociated weed growth.

Light interception

The pattern of leaf area development
injturnjaffects the light interception pat-
tern. In comparison to the light intercep-
tion peak attained by sorghum sole with
one hand weeding, the peak percentage
light interception by sorghum/cowpea
and sorghum/mungbean smother crop-
ping systems were 34.9% and 29.8% hig-
her when given same weed management
(Fig. 24, b). Even on 35th day the percen-
tage light interception by sorghum/cow-
pea and sorghum/mungbean systems gi-
ven one hand weeding were 48% and 40%
higher than sorghum sole given one hand
weeding. Thus the introduction of ‘smo-
ther’ crops resulted in quicker attenuation
of maximum percentage of light inter-
ception than sole sorghum system. After
smother crops harvest sharp decline in
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percentage light incerception occurred.
Light intercepted under sorghum/cow-
pea and sorghum/mungbean systems af-
ter smother harvest was less than that ob-
served with sorghum given two hand
weedings but was higher than intercepe-
ed by sorghum given one hand weeding.

Weed growth

Weed growth was maximum in asso-
ciation with sole sorghum given one
hand weeding. -At smother crop harvest,
the weed biomass observed in sorghum/
mungbean, sorghum/cowpea ‘smother
cropping systems given one hand weed-
ing was less than that in sorghum given
two hand weedings. After ‘smother’ crop
harvest a trend of increase in weed dry
matter was observed under hoth the
‘smother cropping systems (Fig. 3).

Grain yield and net monitor returns

Grain yield reduction of 43% occurred
when only one hand weeding was given
to sole sorghum as compared to sorghum
sole weed free system. However, the inc-
lusion of cowpea and mungbeat as ‘smo-
ther’ crop in addition to one hand weed-
ing resulted in a reduction of only 23.6%
and 22.7% respectively. Under two hand
weeding situation the sole sorghum yield
reduction was about 18% when compared
to weed free sorghum yields.

Under weed free situation also the
inclusion of cowpea and mungbean re-
sulted in some reduction of sorghum
grain yields. The grain yitlds of cowpea
and mungbean were 36.1% and 38% lesser
under one hand weeding situation when
compared to weed free sicuation.

Net monitory returns from
sorghum/cowpea (Rs.3,869) and sorg-
hum/mungbean (Rs.3,784) given one
hand weeding were cosiderably higher
than the sorghum sole system given one
hand weeding (2398) or two hand wee-
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Table 1 Effect of smother
duction 1n tcrms of grain

3ol

system on gran yeld of sorghum and smother crop and on net pro-
monetary value.®

Cran ™ Sorer  COEr Mumgbein 1ol coen e
yield yeld at hﬁ“ (Rwvha)  (Re/ha)
kg/ha kg/ha g
Sorghum 1HW 3652 46600 - - 7871 251850 239850
Sorghum 2HW 5264 65980 - - 1697 362940 338940
Sorghum/Cowpea N -
Ltnd Weedng 4995 00830 381 830 404900 386900
Sorghummungbean -
T Weedimg 4952 61360 17310 1470 393618 378400
forghum Weed (08 7637 - - - 441600 393600
Sorghum/cowpea 05 72370 35020 - - 528660 486660
Weed free
Sorghumimungbean 10y 23609 - 28110 - 510420 471220
Weed free
LSD at 5% 391 532 - - 772 - -

*Considered monetary values Sorghum 1 g = Rs 69, Cowpea 1 q ~ Rs 300, Mungbean 1 g = Rs 300

**Net production = Total production - Hand Weeding Cost (Rs 120/cach Weeding) and “Smother
crop seed cost (Cowpea Rs. 60/ha, Mungbean Rs. 32/ha)

dings (3389). Under weed free situa-
tion inclusion of smother crop resulted
in even higher net monitory returns
(Table 1).

CONCLUSION

Poor competitive ability of sorghum
especially dunng seedling stage due to re-
latively small and weak seedlings 1s well
known (Shetty, 1978; Rao, 1978). Abun-
dant morsture availability, weak crop
seedlings and greater space and light avai-
lability together resulted in immediate
germination and rapid growth of weeds
offering severe competiion aganst the
associated crop after first hand weeding.
Inclusion of additional ‘smother crops
nz, cowpea and mumg resulted 1n less
weed growth which 1s in conformuty
with observatpns in other intercrop u-
tuations (Moody and Sherty, 1979).

The leaf area index was positively and
significantly correlated with the percen-
tage hight interception (Fig. 4) Hence -
troduction of smother crops resulted 1n
increased leaf area index and increased
percentage light interception. The per-
centage hght interception was observed
to be negatively correlated with weed
drymatter (Fig. 5). Such correlation was
significant especially dunng first 45 days
of the sorghum growth period. The inc-
lusion of ‘smother’ crop thus resulted 1n
less light interception by weeds and addi-
tional compeution for space, hight and
nutnients which otherwise would have
been wasted and used by weeds. This
meturn resulted 1n” observed reduced
weed growth under smother cropping
systems.

Sorghum gran yield under one hand
weeding situation of smother cropping
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system was less than that observed under
sorghum given two hand weedings. Ho-
wes.r, it was not significantly different
from that occurred with sorghum sole gi-
ven two hand weedings. This is in con-
formity with earlier ICRISAT observa-
tions (ICRISAT, 1978). The smother
crop yields observed during the present
investigation were comparatively lesser
than carlier [CRISAT observations
- (Cropping Systems Annual Report, 1976,
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ICRISAT 1978). This can be cxplained
on the basis of crop cultivar incorporated
as smother crop, since variation in com-
petitive ability and production potential-
ity among crop cultivars is known (Shetty
and Rao, 1977; Moody, 1978). Thus screen-
ing of cowpea and mungbean for their effic-
ient weed ‘smothering’ ability would enable
further improvement of ‘smother’ cropping
which was improved to be superior in terms
of monetary returns too.
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