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Integrated weed management in soybean (Glycine max (L) Merrill),
under various plant densities
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Abstract : A study was undertaken al Agricultural College & Research Institute, Coimbatore
during Summer and Kharif seasons of 1994 to investigate the effect of three levels of plant
densities with various weed management methods in Soybean. The results revealed that the weed
density significantly reduced in' the higher plant density of 6.66 lakh plants ha' in both the
seasons. Among the weed management methods, pre-emergence application of alachlor 1.25 ke
ha! + hand weeding (40 DAS) and hand weeding twice (20 and 40 DAS afier sowing) have
considerably reduced the weed population and enhanced the grain vield, However, hand weeding
twice had exhibiled similar effect as that of alachlor 1.25 kg ha' + hand weeding (40 DAS)
in suppressing the weed population at 40 DAS. The yield aitributes like number of pods per
plant, number of seeds per pod and test weight of the seeds were greatly influenced at lowest
plant density of 3.33 lakh plants ha', however it was comparable with 4.44 lakh plants
ha' in registering the test weight. There was significant increase in yield of the crop under
4.44 lakh plants ha'. (Key Words : Weed management, Plant density, Weed population and Yield

attributes),

Soybean is an important oil yielding crop
of Tamil Nadu. In soybean initial slow growth
provides congenial environment for weed growth.
Weeds compete with soybean for moisture, light
and nutrients and reduce the yield to the tune
of 17 percent. Though manual weeding is the
normal practice, non-availability of labour at
critical perieds of crop weed competition results
in delayed weeding and reduces the grain yields.
Under the present situation of labour scarcity
for agricultural, weed management has to be
practiced through an integrated approach using
manual, chemical and biological methods.

Almost in all the crops, plant density plays
an important role in suppressing the weed growth,
Soybean forms a dense canopy of leaves after
its initial slow growth which also less light
penetration to the soil surface and more com-
petitive to emerging weeds. McWhorler and
Hartwig (1972), reported that weed control was
cffective when soybean grown in rows closer
together. Keeping above in view, the present
investigation was taken up to develop an optimum
plant geometry and weed control method in
soybean.

Materials and Methods

An experiment was conducted at the
Agricultural College and Resecarch Institule,
Coimbatore during Summer and Kharif seasons
of 1994, The soil of the experimental ficld was
deep, well drained sandy clay loam with low,
medium and high available nitrogen, phosphorus
and potassium respectively. Soybean Co-1 wilh

a duration of 85 days was vsed in this study.
Three plant densities wiz., 3,33, 4.44 and 6.66
lakh plants with spacement of 30x10cm, 30x7.5
cm and 30x5.0 cm respectively, were allolted
randomly in main plots, Weed management methods
like unweeded control, hand weeding at 20 and
40 days after sowing, pre emergence herbicides
viz., Pendimethalin 0.75 kg ha' + hand weeding
(40 DAS), alachlor 1.25 kg ha' + hand weeding
(40 DAS) and oxyflourfen 0.20 kg ha' + hand
weeding (40 DAS) were imposed randomly in
subplots, Data on weed density per square metre
and weed dry matter production were recorded
on 20, 40, 60 DAS and at harvest. Data on
various biometric observation of (he crop were
recorded and statistically analysed and discussed
below.

Results and Discussion

The weed population was considerably
reduced by higher plant density of 6.66 lakh
plants ha' at all stages which indicated the
suppressing effect of soybean with high plant
density on weed (Table 1) as observed by
Arumugam (1994). All the weed management
trcalments markedly reduced the flotal weed
population as compared to unweeded control
throughout the crop period in both the seasons,
In the carly stage (20 DAS) of the ¢rop, alachlor
1.25 kg ha' + hand weeding (40 DAS) controlled
the weeds effectively followed by oxyflourfen
0.20 kg ha' + hand weeding (40 DAS). As the
crop period advances the applied herbicides may
become less effective which favours the reeen-
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Table 3. Interaction effect of plant densities and weed management methods on weed population, and yield of soybean (Summer 1994).

Grain yield (kg ha™")

Weed population (No.m™ at 40 DAS)

Treatment

Mean

Mean

5

i

1426

1680

1306

105.5

86.0
(1.93) (2.03)

109.7
(2.03)
153

(121)

1208
(2.15)
173
(1.27)

Unweeded control

2238

2442

2208

14.8

1.7

(1.20)

(1.11)

343
(1.54)

Hand Weeding (20 & 40 DAS)
Pendimethalin 0.75 kg ha"' +

HW (40 DAS)

2014

2190

1966

41.8
(1.62)

237

437
(1.64)

248

473
(1.66)

2177 0 DB

2455

17.0 2241

293

Alachlor 1.25 kg ha' + HW

(40 DAS) -

(137)

(1.41) (1.23)
233 125

343

(1.48)
398

2158

2120

2072 2284

(1.50)

(1.36)
345

(1.54)

45.6

(1.60)

509

Oxyflourfen 0.20 kg ha"! +
HW (40 DAS)

Mean

2138

1955

(L44)
WatD

(1.56)

(1.64)
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Dat W
1723
NS

tD
1.5

oy
—

w
434
8729

D
65.4
145.71

W D at W
0.059 0.110 0.091
0118 0.220 - 0.183

D
0.049
0.109

SE

CD (P=0.05)

D

D,:6.66 lakh plants ha"

D, : 4.44 lakh plants ha'

HW : Hand Weeding

:3.33 lakh plants ha'

DAS: Days After Sowing

cration of weeds 40° DAS. At later:
stages (60 DAS and at harves), hand
weeding twice (20 and 40 DAS) was
found to be best followed by alachlor
1,25 kg ha' + hand weeding (40 DAS)
any oxyflourfen 0.20 kg ha + hand
weeding (40 DAS) (Table-1). Singh and
Sharma, (1991) reported the efficacy
of alachlor either alone (or) in com- -
bination with hand weeding in con-
trolling the broad spectrum of weeds.
Likewise the efficacy of oxyflourfen
as pre-emergence spray was reported
by Maurya et al. (1990)

Interaction effects between plant
densities and weed management methods
were observed in checking the weed
population, at 40 DAS, Meanwhile,
hand weeding on 20 and 40 DAS with
the higher plant density of 6.66 lakh
plants ha' markedly reduced the weed
population at 40 DAS during both
the seasons. Similar effect was also
observed in alachlor 1.25 kg ha' +
hand weeding (40 DAS) followed by
oxyflourfen 0.20 kg ha™ + hand weeding
(40 DAS) under the plant density of
6,66 lakh plants ha' during both the
seasons (Table 3,4). However, all the
weed management methods with 4.44
lakh plants ha' were comparable to
that of 6.66 lakh plants ha' during
both the seasons. The results revealed
that the number of pods per plant
decreased with increase in plant density.
The number of pods per plant were
37.6, 34.8, and 28.8 respectively (Table
2). The increase in -plant density
decreased the number of pods per plant
due to the competition between plants.
Similar observations were made by
Kadlec and Letal (1992) in soybean.
But the total number of pods per unit
area (per m*) increased with decrease
in plant density as reported by Ganesa
Raja (1990), The seed number per pod
and the test weight were decreased
with “increase in plant population
(6.661akh plants ha'). It clearly indicated
that low plant densities of 3.33 lakh
plants ha' and 4.44 lakh plants
ha! were found optimum for higher
productivity (Table 2). Which is in
agreement with the findings of Arumugam
(1994), The reason atiributed for such
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a resull might be due lo competition of soybean
under higher density.

Among the weed management methods,
the number of pods per plant were more under
alachlor 1.25 kg ha' + hand weeding (40 DAS)
but was comparable with hand weeding twice.
This might be due to effective control of weeds
in these treatments. Similar results was reported
by Borgohain and Dhua (1987). The next best
treatment  was  oxyflourfen 0.20 kg
ha'! + hand weeding (40 DAS). Which was on
par with pendimethalin 0.75 kg ha' + hand
weeding (40 DAS). Unweeded control recorded
markedly lesser number of pods per plant. Severe
weed competition in unweeded control as well
as pendimethalin 0.75 kg ha' + hand weeding
w(d40 DAS) might have reduced number of pods
per plant (Table 2). The number and lest weight
of seeds were higher in all the treatments except
unweeded control (Table 2). Severe weed com-
petition and reduction in seeds due to unchecked
weed growth were also observed by Nalayini
(1990).

The yield of soybean (2188 and 2258
kg ha' in summer and kharif respectively) was
found to be higher with 4.44 lakh plants
ha'. Among the weed management reatments,
alachlor 1.25 kg ha' + hand weeding (40 DAS),
hand weeding twice (20 and 40 DAS), and
oxyflourfen 0.20 kg ha' + hand weeding (40
DAS) registered higher yields (58.6, 56.7 and
47.3 percent in kharif over unweeded check)
(Table 3, & 4). This might be due to effective
control of weeds. Pre emergence herbicides were
effective, only in early stages, If one hand weeding
was supplemented with those herbicides on 40
DAS the weeds could be effectively controlled
up to 60 DAS. Several workers like Singh and
Sharma (1991) confirmed this.

The study proved that pre-emergence
application of alachlor 1.25 kg ha' with hand
weeding on 40 days after sowing with a plant
density of 4.44 lakh plants ha' is the most
effective integrated weed management method
for obtaining higher, productivity in soybean.

AVeeramani, A.Palchamy, S.Ramasafiy and G.Pangaraju
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