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Abstract: A field experiment was conducted during kharif, 2013 to study the efficacy of sequential application of pre and post-

emergent herbicides on weed control in green gram grown under rainfed condition. Results indicated that sequential treatments

were found superior to individual application with respect to weed control. Among the sequential treatments, pre emergent

application of pendimethalin @ 1.0 kg ha-1 followed by imazethapyr @ 75 g ha-1 at 20 days after sowing (DAS) significantly

reduced weed growth and recorded higher seed yield (1110 kg ha-1), net monetary returns (` 27345 ha-1) and BC ratio (3.44:1)

and was on par with other sequential treatments viz., pendimethalin fb post-emergent application of fenoxyprop-p-ethyl or

one hand weeding (HW) and one intercultivation (IC), pre-emergent application of alachlor fb post-emergent application of

either imazethapyr or one HW and one IC, tank mix application of  alachlor + pendimethalin as pre-emergence fb one HW and

one IC and farmer’s practice. Uncontrolled weed growth caused 57.4 per cent reduction in seed yield of green gram.
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Introduction

In India green gram is the third most widely cultivated pulse

crop after bengal gram and pigeonpea. India alone accounts for

65 per cent of the world’s acreage and 54 per cent of the world’s

production. In India it is grown on an area of 3.55 m ha with a

total production of 1.82 m t and with an average productivity of

500 kg ha-1. In Karnataka, it is widely grown in kharif season

and it covers an area of 2.84 lakh ha with a production of 0.69

lakh tonnes and productivity of only 258 kg ha-1 (Anon., 2013).

The crop has very high yielding potentiality but its productivity

in India and Karnataka is comparatively lower than the global

level. Among many factors responsible for low productivity in

green gram, the problem of weed infestation is considered to be

prime one. Green gram grown in kharif season is severely

infested by various grass, sedge and broad leaved weeds due

to continuous rains during monsoon season. Several research

results conducted elsewhere in India revealed that full season

association of weeds with crop resulted in 30-50 per cent

reduction in yield (Sheoran et al., 2006). The critical period of

crop-weed competition in case of kharif green gram is 20-40

days after sowing (Sheoran et al., 2008). Therefore, control of

weeds at appropriate time using a suitable method is essential

to obtain high yields of green gram. Weeds could be controlled

by hand weedings. However, hand weeding is laborious, time

consuming, costly and tedious. Moreover, many times labour

is not available at the critical period of weed removal.

Furthermore, weather conditions do not permit timely hand

weeding due to wet field conditions. Delayed removal of weeds

is not as effective in controlling weeds and obtaining higher

yields as against timely removal of weeds. Under these

conditions, use of herbicides offers an alternative for possible

effective control of weeds.

Usage of pre-emergent herbicides assumes greater

importance in the view of their effectiveness from initial stages.

But their efficacy may be last within 15 DAS and result in

emergence of new flush of weeds and may pose problem in later

crop growth period. Under such situation, post-emergent

herbicides at about 20-30 DAS may help in avoiding the problem

of weeds at later stages. Hence, in green gram managing weeds

through sequential use of herbicides (pre-emergent followed

by post-emergent) will be an ideal means of controlling the

weeds for enhancing productivity of kharif green gram.

Therefore, in the present studies, effect of sequential application

of pre and post-emergent herbicides was compared with IWM

practices, farmer’s practice. Weed free and weedy check for

evaluating weed control efficacy obtaining high yields of green

gram grown during kharif season under rainfed condition.

Material and methods

The experiment was conducted during kharif season of

2013, at the Main Agricultural Research Station, University of

Agricultural Sciences, Dharwad. The soil of experimental site

was clay loam comprising of maximum clay content (53.01%)

with bulk density and particle density of 1.15 g cc-1 and 2.65 g

cc-1, respectively. The soil pH was 6.5 (neutral in reaction) and

with low in available nitrogen and phosphorus and high in

potassium. These fifteen treatments (Table 1) were laid out in

complete randomized block design with three replications.

Herbicides were sprayed using knapsack sprayer fitted with a

flat fan nozzle using 750 liters of water per hectare. Pre-

emergence herbicides were applied one day after sowing,

whereas post-emergence herbicides were sprayed 25 days after

sowing.

The green gram variety DGGV-2 was sown in 21st June 2013

with a spacing of 30 x 10 cm using a seed rate of 15 kg ha-1. The

crop was raised as per the package of practices for higher

yields of UAS, Dharwad (Anon, 2012). Total weed density of

different weed and total weed dry weight were recorded at

various stages with the help of a quadrate and then converted

to m-2 and the data on weed parameters were subjected to square

root transformation before statistical analysis.
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Results and discussion

The experimental field was dominated by natural infestation

of broad leaved weeds (BLW) like Digera arvensis Forsk,

Amaranthus viridis L., Commelina benghalensis L., Cyanotis

cucullata L., Phyllanthus niruri L. and Argemone mexicana;

grasses like Brachiaria eruciformis L., Cynodon dactyl L.,

Digitaria sanguinalis L. and Dinebra retroflexa L., and sedge

Cyperus rotundus L.

All the weed control treatments significantly reduced the

density of total weeds and total weed dry weight over unweeded

check at all stages of observations (Table 1). Contrary to the

weedy check, in the standard weed free check complete control

of weeds at all the stages was maintained. Among the herbicide

treatments, sequential application of pendimethalin as pre-

emergent followed by (fb) imazethapyr as post-emergent

recorded significantly lower total dry weight of weeds at 30, 60

DAS and harvest (1.50, 3.57 and 3.77 g m-2, respectively) as

compared to weedy check (23.53, 37.89 and 39.83 g m-2,

respectively). But, it was on par with either sequential or pre-

emergent application of herbicide fb one HW or one IC

treatments and farmer’s practice viz., T
5
, T

9
, T

7
, T

4
, T

10
 and T

13
 at

30 and 60 DAS (Table 1). This was mainly due to effective control

of weeds by pre-emergent application of herbicides like

pendimethalin or alachlor up to 20-25 DAS. While, late emerging

weeds were effectively taken care by either post-emergent

application of imazethapyr or fenoxyprop-p-ethyl or mechanical

weed control i.e,. one HW and one IC at 30 DAS. These

treatments recorded statistically on par control of weeds as

that of farmer’s practice. The results are in line with the findings

of Rao et al. (2010) who reported that sand mix application of

pendimethalin @ 1.0 kg ha-1 fb imazethapyr @ 50 g ha-1 at 20

DAS significantly reduced weed growth in green gram and it

was on par with sequential application of alachlor

@ 1.5 kg ha-1 fb imazethapyr @ 50 g ha-1 and also with two hand

weedings at 15 and 30 DAS.

The crop yield is directly proportional to the weed control

efficiency. The highest weed control efficiency at all the

stages of observations (93.6, 90.6 and 90.0%, respectively at

30, 60 DAS and at harvest) was observed with pendimethalin

@ 1.0 kg ha-1 fb imazethapyr @ 75 g ha-1 (T
8
). It was on par with

the treatments having either sequential or pre emergence

application of herbicides as it was attributed to lower dry weight

of weeds. The results are in conformity with Vijayalaxmi et al.

(2012) and Jadhav (2013). Weedy check recorded lower weed

control efficiency at all the stages due to higher weed dry weight.

The crop toxicity rating observed at 7 and 21 days after pre-

emergent application of herbicides (Table 2) revealed that

oxyfluorfen was found to cause toxicity to green gram (9.0)

which led to death of seedlings. While, the toxicity came down

at 21 days after spraying and crop recovered at later stages.

Similar toxicity level with application of oxyfluorfen was also

reported by Kandasamy (1999) in pigeonpea. Pre-emergent

application of alachlor also caused moderate injury to green

gram at early stage but plants recovered at later stages. Pre-

emergent application of pendimethalin resulted in slight

discoloration of plants at early stages but later they recovered. T
ab
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Post-emergent application of either imazethapyr or fenoxyprop-

p-ethyl did not show any phytotoxic effect on green gram at 7

and 21 days after spraying as indicated by crop toxicity rating

except slight injury to the crop in fenoxyprop-p-ethyl applied

plots.

All the herbicide treatments produced significantly higher

seed yield (714-1110 kg ha-1) as compared to weedy check

(500 kg ha-1). Unweeded check registered 57.4 per cent reduction

in seed yield as compared to weed free check owing to sever

competition offered by uncontrolled weeds for nutrients, soil

moisture, space and light. Among the weed control treatments,

significantly higher seed yield (1175 kg ha-1) was obtained with

season long weed free check (T
15

) as compared to weedy check

and treatments consisting of only post-emergent herbicides

(T
11

 and T
12

) (Table 2). However, it was on par with all herbicide

treatments involving sequential and pre-emergent herbicides

application fb cultural practices viz., pendimethalin fb post-

emergent application of either imazethapyr (T
8
-1110 kg ha-1) or

fenoxyprop-p-ethyl (T
9
-1060 kg ha-1) or one HW and one IC

(T
7
-1103 kg ha-1), pre-emergent application of alachlor fb post-

emergent application of either imazethapyr (T
5
- 1026 kg ha-1) or

one HW and one IC (T
4
-1012 kg ha-1), tank mix application of

alachlor + pendimethalin as pre-emergent fb one HW and one

IC (T
10

- 1019 kg ha-1) and farmer’s practice (T
13

-1084 kg ha-1).

The extent of yield increase in herbicide application treatments

(T
8
, T

9
, T

7
, T

5
, T

4
 and T

10
) was to the tune of 122, 112, 121, 106,

102 and 104 per cent, respectively over weedy check. The

superior performance of these treatments was mainly due to

effective control of weeds since from the sowing to maximum

vegetative stage which created conditions similar to weed free

environment due to sequential application of herbicides and

pre-mergent application of herbicides fb cultural practices which

resulted in increased yield attributing parameters viz., number

of pods per plant, number of seeds per pod, pod length and

100-seed weight. These increased yield parameters were mainly

due to increased crop growth in terms of total dry matter

production and leaf area index (Table 2). Weed index was the

lowest in treatments consisting of pendimethalin fb either

imazethapyr (T
8
-5.6%) or fb one HW and one IC (T

7
-6.2%).

While, the highest weed index was noticed in weedy check

(57.4%) followed by post-emergent application of treatments

only (T
11

-32.5%) or (T
12

-39.2%) due to lower seed yield in these

treatments. The results are akin to those reported by Vijayalaxmi

et al. (2012), Dwivedi et al. (2012) and Younesabadi et al. (2013).

Sequential application of pendimethalin fb imazethapyr (T
8
)

recorded significantly higher  gross returns (` 58032 ha-1) and

it was on par with pre-emergent and sequential application of

herbicide treatments involving alachlor (T
4
, T

5
, T

6
),

pendimethalin (T
7
 and T

9
), tank mix application of alachlor +

pendimethalin (`  53461 ha -1) and farmer ’s practice

(` 56653 ha-1) (Table 3). The highest return obtained in above

treatments was due to higher seed yield and lesser weed. While,

weed free check recorded significantly higher gross returns

(` 61311ha-1) and the lowest gross return was obtained with

weedy check (` 26871 ha-1). Higher net return was obtained

with weed free check (` 41570 ha-1) and it was on par with all pre-
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T
ab

le
 2

. 
  
 C

ro
p

 t
o

x
ic

it
y

 a
n

d
 g

ro
w

th
 p

ar
am

et
er

s 
o

f 
g

re
en

 g
ra

m
 a

s 
in

fl
u

en
ce

d
 b

y
 s

eq
u

en
ti

al
 a

p
p

li
ca

ti
o

n
 o

f 
p

re
 a

n
d

 p
o

st
-e

m
er

g
en

t 
h

er
b

ic
id

es

T
r.

T
re

a
tm

e
n

ts
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

 C
ro

p
 t

o
x

ic
it

y
 r

at
in

g
s

N
o

.
  

  
  

  
  

  
  

  
  

  
  

 P
re

-e
m

er
g

en
t

  
  

P
o

st
-e

m
er

g
en

t
  

  
  

  
  

  
 D

ry
 m

at
te

r
   

 L
ea

f 
ar

ea
 i
n

d
ex

  
  

  
  

  
  

  
  

  
  

 a
p

p
li

ca
ti

o
n

  
  

  
 a

p
p

li
ca

ti
o

n
  

  
  

 p
ro

d
u

ct
io

n
 (

g
/m

2
)

7
 D

A
S

2
1

 D
A

S
7

 D
A

S
2

1
 D

A
S

6
0

 D
A

S
A

t 
h

ar
v

es
t

3
0

 D
A

S
6
0
 D

A
S

T
1

O
x

y
fl

u
o

rf
e
n

 @
 0

.1
0

 k
g

 h
a-1

 (
P

R
E

) 
fb

 1
 H

W
 a

n
d

 1
 I

C
9

.0
3

.7
0

.0
0

.0
1

5
.0

3
cd

1
4

.1
4

cd
1

.1
2

d
-g

3
.4

8
b

c

T
2

O
x

y
fl

u
o

rf
e
n

 @
 0

.1
0

 k
g

 h
a-1

 (
P

R
E

) 
fb

 i
m

az
et

h
ap

y
r 

@
 7

5
 g

  
h

a-1
 (

P
O

S
T

)
9

.0
4

.3
1

.5
0

.0
1

4
.8

2
cd

1
3

.8
7

d
1

.0
8

e-
g

3
.4

6
b

c

T
3

O
x

y
fl

u
o

rf
en

 @
 0

.1
0

 k
g

 h
a-1

  
(P

R
E

) 
fb

 f
en

o
x

y
p

ro
p

-p
-e

th
y

l 
@

 7
5

 g
  

h
a-1

 (
P

O
S

T
)

9
.0

4
.3

0
.0

0
.0

1
4

.3
0

d
1

3
.8

4
d

0
.9

9
g

3
.3

6
c

T
4

A
la

ch
lo

r 
 @

 1
.5

 k
g

 h
a-1

 (
P

R
E

) 
fb

 1
 H

W
 a

n
d

 1
 I

C
4

.0
0

.0
0

.0
0

.0
1

6
.2

8
a-

d
1

5
.3

1
a-

d
1

.4
9

b
-e

3
.5

9
a-

c

T
5

A
la

ch
lo

r 
@

  
1

.5
 k

g
 h

a-1
 (

P
R

E
) 

fb
 i

m
az

et
h

ap
y

r 
@

 7
5

 g
  

h
a

-1
 (

P
O

S
T

)
4

.0
0

.0
1

.2
0

.0
1
6
.7

0
a-

c
1

5
.5

8
a-

d
1

.5
7

a-
d

3
.7

0
a-

c

T
6

A
la

ch
lo

r 
 @

 1
.5

 k
g

 h
a-1

 (
P

R
E

) 
fb

 f
en

o
x

y
p

ro
p

-p
-e

th
y

l 
@

 7
5

 g
  

h
a-1

 (
P

O
S

T
)

4
.0

0
.0

0
.0

0
.0

1
6

.1
3

b
-d

1
5

.0
3

b
-d

1
.4

6
c-

f
3

.4
7

b
c

T
7

P
en

d
im

et
h

al
in

  
@

 1
.0

 k
g

 h
a-1

 (
P

R
E

) 
 f

b
 1

 H
W

 a
n

d
 1

 I
C

2
.3

0
.0

0
.0

0
.0

1
7

.4
9

ab
1
6
.5

7
a-

c
1
.7

0
a-

c
4
.0

0
a-

c

T
8

P
en

d
im

et
h

al
in

  
@

 1
.0

 k
g

 h
a-1

 (
P

R
E

) 
fb

 i
m

az
et

h
ap

y
r 

 @
 7

5
 g

  
h

a-1
 (

P
O

S
T

)
2

.3
0

.0
1

.0
0

.0
1

8
.0

9
ab

1
6

.8
4

ab
1

.9
5

a
b

4
.1

6
a
b

T
9

P
en

d
im

et
h

al
in

  
@

 1
.0

 k
g

 h
a-1

 (
P

R
E

) 
fb

 f
en

o
x

y
p

ro
p

-p
-e

th
y

l 
@

 7
5

 g
  

h
a-1

 (
P

O
S

T
)

2
.0

0
.0

0
.0

0
.0

1
7
.1

6
a-

c
1

6
.1

0
a-

d
1
.6

6
a-

c
3
.8

6
a-

c

T
1

0
A

la
ch

lo
r 

 @
 1

.0
 k

g
 h

a-1
 (

P
R

E
) 

+
 P

en
d

im
et

h
al

in
  
@

 0
.5

 k
g

 h
a-1

 (
P

R
E

) 
1

 H
W

 a
n

d
 1

 I
C

3
.3

0
.7

0
.0

0
.0

1
7
.1

6
a-

c
1

5
.4

1
a-

d
1

.5
2

b
-e

3
.9

5
a-

c

T
1

1
Im

az
et

h
ap

y
r 

@
 7

5
 g

  
h

a-1
 (

P
O

S
T

)
0

.0
0

.0
1

.2
0

.0
1
1
.5

7
e

1
1
.5

7
e

1
.0

3
fg

2
.6

0
d

T
1

2
F

e
n

o
x

y
p

ro
p

-p
-e

th
y

l 
@

 7
5

 g
  

h
a-1

 (
P

O
S

T
)

0
.0

0
.0

0
.5

0
.0

1
0
.3

3
e

1
0
.3

3
e

0
.8

5
g

2
.3

2
d

T
1

3
F

a
rm

e
r’

s 
p

ra
ct

ic
e 

(o
n

e 
H

W
 a

n
d

 t
w

o
 I

C
 a

t 
2

0
-2

5
 a

n
d

  
at

 4
0

 D
A

S
)

0
.0

0
.0

0
.0

0
.0

1
7

.4
3

ab
1
6
.4

2
a-

c
1
.8

4
a-

c
3
.9

8
a-

c

T
1

4
W

ee
d

y
 c

h
ec

k
0

.0
0

.0
0

.0
0

.0
6
.9

4
f

6
.9

4
f

0
.3

9
h

1
.5

6
e

T
1

5
W

ee
d
 f

re
e

0
.0

0
.0

0
.0

0
.0

1
8
.6

5
a

1
7
.7

9
a

2
.0

0
a

4
.2

6
a

S
.E

m
.±

-
-

-
-

0
.7

2
0

.7
5

0
.1

4
0

.2
2

C
.D

. 
(P

=
0

.0
5

)
-

-
-

-
2

.0
8

2
.1

7
0

.4
0

0
.6

3

D
A

S
- 

D
ay

s 
af

te
r 

so
w

in
g

, 
fb

- 
fo

ll
o

w
ed

 b
y,

 H
W

- 
H

an
d

 w
ee

d
in

g
, 

IC
- 

In
te

rc
u

lt
iv

at
io

n
, 

M
ea

n
s 

fo
ll

o
w

ed
 b

y
 s

am
e 

le
tt

er
s 

d
o

 n
o

t 
d

if
fe

r 
si

g
n

if
ic

a
n

tl
y



158

Karnataka J. Agric. Sci., 28(2): 2015

References

Anonymous, 2012, Package of Practices for Higher Yields. University

of Agricultural Sciences Dharwad, Raichur and State Dept

of Agriculture, Karnataka, India, p.

Anonymous, 2013, Annu. Rep., Directorate of Statistics and

Economics, Government of India. pp. 5.

Choudhary, V. K., Suresh K. P. and Bhagawati, R., 2012, Integrated

weed management in black gram (Vigna mungo) under mid

hills of Arunachal Pradesh. Indian J. Agron .,

57(4): 382-385.

Dwivedi, S. K., Shrivastava, G. K., Singh, A. P. and Lakpale, R.,

2012, Weeds and crop productivity of maize + black gram

intercropping system in Chhattisgarh plains. Indian J. Weed

Sci., 44(1): 26-29.

Jadhav, V. T., 2013, Yield and economics of soybean under integrated

weed management practices. Indian J. Weed Sci.,

45(1): 39-41.

emergent and sequential application of treatments except

treatments consisting of application of oxyfluorfen

(T
1
 - ̀  29959 ha-1) or (T

2
 - ̀  29761 ha-1) or (T

3
 - ̀  28722 ha-1) and

post-emergent application of either imazethapyr (T
11

 -` 27345 ha-1)

or fenoxyprop-p-ethyl (T
12

 - ̀  22913 ha-1). Higher net returns in

these treatments could be attributed to higher seed yield and

lower cost of cultivation. While, the lowest net return was

obtained with weedy check (` 13640 ha-1).

BC ratio was significantly higher with sequential application

of herbicide pendimethalin fb imazethapyr (3.44), but it was on

par with either pre-emergent or sequential application of

herbicide treatments and farmer’s practice (T
10

). While, the

lowest BC ratio was obtained with weedy check (2.04)

(Table 3). The variations in BC ratio could be attributed to cost

of cultivation and gross returns. Similar findings were reported

by Choudhary et al. (2012), Rao et al. (2010); Khot et al. (2012)

who revealed that integrated weed management with pre-

emergent application of pendimethalin and one HW at 25 DAS

or imazethapyr application were found economically viable with

higher net returns and B C ratio in black gram.

Sequential application of pendimethalin @ 1.0 kg ha-1 as

pre-emergent fb imazethapyr @ 75 g ha-1 as post-emergent at 25

DAS was found economically viable and it can be used as

substitute to farmer’s practice in green gram grown in northern

transitional zone. For the farmer’s convenience and practical

feasibility pre-emergent application of pendimethalin @

1.0 kg ha-1 fb one  HW and one  IC can also be used as an

alternative practice which was on par with sequential herbicide

treatments with respect to higher seed yield (1103 kg ha-1), net

returns (` 39791 ha-1) and BC ratio (3.23). These weed

management methods were found promising to control weeds

in green gram crop grown under rainfed condition and would

play an important role in areas where labours are too expensive

and timely weeding is required.
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