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Effect ofHerbicide Mixtures on Weeds in KharifMaize (Zea mays L.) under
~iddleGujarat Conditions

V. J. Patel, P. N. Upadhyay, J. B. Patel and M. I. Meisuriya
Department of Agricultural Meteorology

Anand Agricultural University, Anand-388 110 (Gujarat), India

ABSTRACT

Maximum weed control efficiency (>98%) was achieved with pre-emergence
application of atrazine at 0.5 kg ha" in conjunction with pendimethalin @ 0.25 kg ha"
closely followed by atrazine+alachlor each applied at 0.5 kg ha". Similar trend was observed

in grain and stover yields. net realization and CBR values.

INTRODUCTION

Maize, being a rainy season and widely
spaced crop, gets infested with variety of weeds
and subjected to heavy weed competition, which
often inflicts huge losses ranging from 28-100%.
Most of the presently available herbicides provide
only narrow spectrum weed control in maize.
Therefore, it is desirable to incorporate the strength
by mixing two or more herbicide into one
complementary mixture. Mixtures ofherbicides may
allow control of wider spectrum ofweeds with less
total active ingredient. Keeping this in view, an
attempt was made to find out effective and
economical herbicide mixtures for weed control in
maize.

MATERIALS AND METHODS

A field experiment was carried out for two
consecutive rainy (kharit) seasons of200 I and 2002
at College Agronomy Farm, Ananq Agricultural
University, Anand. The soil was sandy loam in
texture having low available nitrogen, medium
available phosphorus and high potassium with pH
7.8. The experiment was laid out in randomized
complete block design with four replications
involving 16 treatments. Treatments consisted of
atrazine, alachlor and metolachlor each at 1.0 kg
In', metribuzin at 0.30 kg ha", pendimethalin at 0.50
kg ha'[ and their mixtures at half ofthe doses, twice

54

hand weedings carried out at 20 and 40 DAS and
weedy check (Table I). The seeds ofGujarat Maize
4 were dibbled manually at spacing of60 x 20 cm at
25 kg seed ha'! during the first week ofJuly in both
the seasons. The herbicides were applied as pre
emergence using knapsack sprayer fitted with flat
fan nozzle by mixing in 500 litre ofwater ha'!. After
sowing of the seed immediately a light irrigation
was given to the crop for uniform germination and
next day the herbicides were sprayed. Full dose of
phosphorus and half dose of the nitrogen through
diammonium phosphate and urea were applied at
the time of sowing and remaining q~antity of
nitrogen was applied at knee-high stage. The
recommended package ofpractices was adopted to
maintain the crop. '

RESULTS AND DISCUSSION

Effect on Weeds

In general, all the herbicides mixture
reduced the density and dry weight of weeds as
compared to herbicide applied as alone and controls
(Table I). The least density and dry weight ofweeds
were recorded under atrazine (0.5 kg ha") applied
either with pendimethalin (0.25 kg ha") or alachlor
(0.5 kg ha'!) or metolachlor (0.5 kg ha") or twice
hand weedings treatment at all the intervals as
compared to rest of the treatments. The better
performance of herbicide mixture might be due to



   
   

w
w

w
.In

d
ia

n
Jo

u
rn

al
s.

co
m

   
   

   
   

M
em

b
er

s 
C

o
p

y,
 N

o
t 

fo
r 

C
o

m
m

er
ci

al
 S

al
e 

   
 

D
o

w
n

lo
ad

ed
 F

ro
m

 IP
 -

 1
17

.2
40

.1
14

.6
6 

o
n

 d
at

ed
 1

1-
Ju

n
-2

01
5

T
ab

le
1.

E
ff

ec
t

o
f

tr
ea

tm
en

ts
on

w
ee

ds
(M

ea
n

o
f

tw
o

se
as

on
s)

T
re

at
m

en
t

D
os

e
D

en
si

ty
o

fw
ee

ds
(N

o.
m

'C )
D

ry
w

ei
gh

t
o

fw
ee

ds
(g

m
C )

(k
g

ha
")

20
D

A
S

40
D

A
S

H
ar

ve
st

20
D

A
S

H
ar

ve
st

A
tr

az
in

e
1.

00
2.

86
(7

)
3.

65
(1

2)
5.

36
(2

8)
46

.4
63

.4
A

la
ch

lo
r

1.
00

4.
09

(1
5)

5.
73

(3
2)

7.
33

(5
3)

55
.4

10
4.

2
M

et
ol

ac
hl

or
1.

00
3.

29
(9

)
6.

24
(3

8)
7.

87
(6

1)
55

.4
11

1.
7

M
et

ri
bu

zi
n

0.
30

4.
06

(1
5)

5.
97

(3
4)

7.
45

(5
4)

57
.0

11
6.

9
P

en
di

m
et

ha
li

n
0.

50
4.

45
(1

8)
5.

33
(2

7)
6.

58
(4

2)
53

.3
82

.2
A

tr
az

in
e+

A
la

ch
lo

r
0.

50
+

0.
50

1.
00

(0
)

1.
00

(0
)

3.
15

(9
)

0.
0

6.
5

V
I

A
tr

az
in

e+
P

en
di

m
et

ha
li

n
0.

50
+

0.
25

1.
00

(0
)

1.
00

(0
)

2.
28

(4
)

0.
0

3.
5

V
I

A
tr

az
in

e+
M

et
ol

ac
hl

or
0.

50
+

0.
50

1.
00

(0
)

1.
87

(2
)

3.
25

(9
)

4.
0

19
.8

A
tr

az
in

e+
M

et
ri

bu
zi

n
0.

50
+

0.
15

2.
70

(8
)

3.
32

(1
0)

4.
55

(1
9)

10
.4

31
.4

M
et

ol
ac

hl
or

+
M

et
ri

bu
zi

n
0.

50
+

0.
15

1.
31

(0
)

3.
24

(9
)

4.
40

(1
8)

10
.1

22
.4

M
et

ol
ac

hl
or

+
P

en
di

m
et

ha
li

n
0.

50
+

0.
25

1.
53

(I
)

.
3.

04
(8

)
4.

23
(1

7)
11

.5
30

.2
A

la
ch

lo
r+

M
et

ol
ac

hl
or

0.
50

+
0.

50
3.

80
(1

3)
4.

93
(2

3)
5.

94
(3

4)
45

.7
60

.8
A

la
ch

lo
r+

P
en

di
m

et
ha

li
n

0.
50

+
0.

25
3.

31
(1

0)
4.

41
(1

8)
5.

96
(3

4)
24

.2
38

.1
A

la
ch

lo
r+

M
et

ri
bu

zi
n

0.
50

+
0.

15
3.

03
(8

)
4.

41
(1

8)
6.

02
(3

5)
36

,7
55

.2
H

W
at

20
&

40
D

A
S

1.
00

(0
)

1.
00

(0
)

5.
54

(2
9)

0.
0

5.
7

W
ee

dy
10

.2
4

(1
04

)
12

.3
4

(1
51

)
13

.4
3(

17
9)

21
8.

3
33

3.
2

L
S

D
(P

=
0.

05
)

0.
33

0.
55

0.
37

10
.0

8
18

.9

D
at

a
w

er
e

su
bj

ec
te

d
to

'-J
x+

1
tr
an
~f
or
ma
ti
on
.

F
ig

ur
es

in
pa

re
nt

he
se

s
in

di
ca

te
or

ig
in

al
va

lu
es

.



   
   

w
w

w
.In

d
ia

n
Jo

u
rn

al
s.

co
m

   
   

   
   

M
em

b
er

s 
C

o
p

y,
 N

o
t 

fo
r 

C
o

m
m

er
ci

al
 S

al
e 

   
 

D
o

w
n

lo
ad

ed
 F

ro
m

 IP
 -

 1
17

.2
40

.1
14

.6
6 

o
n

 d
at

ed
 1

1-
Ju

n
-2

01
5

T
ab

le
2.

Y
ie

ld
an

d
yi

el
d

at
tr

ib
ut

es
o

f
m

ai
ze

as
in

fl
ue

nc
ed

by
tr

ea
tm

en
ts

(M
ea

n
o

f
tw

o
ye

ar
s)

T
re

at
m

en
t

D
os

e
C

ob
C

ob
N

o.
o

fg
ra

in
s

T
es

t
P

ro
te

in
G

ra
in

S
to

ve
r

N
et

C
B

R
(k

g
ha

-I
)

gi
rt

h
le

ng
th

co
b-

I
w

ei
gh

t
co

nt
en

t
in

yi
el

d
yi

el
d

re
al

iz
at

io
n

(c
m

)
(c

m
)

(g
)

&
ra

in
(%

)
(k

gh
a-

1 )
.

(k
gh

a-
I )

(R
s.

ha
- '

)

A
tr

az
in

e
1.

00
12

.6
19

.7
41

3.
3

19
.4

5.
75

33
86

61
55

14
29

6
2.

57
A

la
ch

lo
r

1.
00

12
.5

19
.5

40
6.

5
19

.3
5.

55
32

54
61

20
13

98
8

2.
63

M
et

ol
ac

hl
or

1.
00

12
.3

18
.9

37
8.

1
18

.5
5.

46
30

65
56

88
11

59
4

2.
20

M
et

ri
bu

zi
n

0.
30

11
.7

17
.3

32
8.

6
17

.4
5.

38
24

39
39

44
69

16
1.

73
P

en
di

m
et

ha
li

n
0.

50
12

.6
19

.6
41

5.
6

19
.4

5.
67

33
14

61
66

13
53

7
2.

44
u>

A
tr

az
in

e+
A

la
ch

lo
r

0.
50

+
0.

50
13

.4
20

.5
43

5.
3

20
.2

6.
00

35
82

62
66

15
77

9
2.

78
'"

A
tr

az
in

e+
P

en
di

m
et

ha
li

n
0.

50
+

0.
25

13
.6

20
.7

45
6.

5
20

.4
6.

96
36

52
63

66
15

83
1

2.
71

A
tr

az
in

e+
M

et
ol

ac
hl

or
0.

50
+

0.
50

13
.3

20
.5

42
8.

8
20

.2
6.

05
35

48
62

45
15

03
9

2.
60

A
tr

az
in

e+
M

et
ri

bu
zi

n
0.

50
+

0.
15

13
.2

20
.3

42
4.

9
19

.7
5.

78
34

89
61

62
14

76
1

2.
60

M
et

ol
ac

hi
or

+
M

et
ri

bu
zi

n
0.

50
+

0.
15

13
.3

20
.5

43
4.

3
20

.1
6.

28
34

94
62

19
14

55
6

2.
53

M
et

ol
ac

hl
or

+
P

en
di

m
et

ha
li

n
0.

50
+

0.
25

13
.3

20
.4

42
7.

8
20

.1
6.

23
34

91
62

58
14

53
7

2.
52

A
la

ch
lo

r+
M

et
ol

ac
hl

or
0.

50
+

0.
50

12
.4

19
.5

39
4.

4
19

.5
6.

07
32

71
60

19
13

51
5

2.
48

A
la

ch
lo

r+
P

en
di

m
et

ha
li

n
0.

50
+

0.
25

13
.3

20
.5

43
9.

0
20

.1
6.

62
35

09
62

53
15

16
7

2.
68

A
la

ch
lo

r+
M

et
ri

bu
zi

n
0.

50
+

0.
15

12
.5

19
.5

39
1.

6
19

.5
6.

23
32

40
60

14
13

94
4

2.
55

H
W

at
20

an
d

40
D

A
S

13
.7

20
.7

44
8.

1
20

.4
7.

09
36

58
63

55
15

68
7

2.
66

W
ee

dy
10

.5
14

.6
24

3.
5

13
.6

4.
15

19
47

34
71

62
69

1.
87

L
S

D
(P

=
0.

05
)

0.
40

0.
47

28
.7

9
0.

50
0.

43
17

7
16

0



   
   

w
w

w
.In

d
ia

n
Jo

u
rn

al
s.

co
m

   
   

   
   

M
em

b
er

s 
C

o
p

y,
 N

o
t 

fo
r 

C
o

m
m

er
ci

al
 S

al
e 

   
 

D
o

w
n

lo
ad

ed
 F

ro
m

 IP
 -

 1
17

.2
40

.1
14

.6
6 

o
n

 d
at

ed
 1

1-
Ju

n
-2

01
5

longer persistence effect while under hand weedings
could be attributed to the reduced crop weed
competition in the initial stage and removal of the
late emerged weeds by hand weeding at 40 days.
Application of atrazine at 1.0 kg ha- ' was found
effective thin that of other herbicide applied as
alone. Alachlor (0.5 kg ha- I

) in combination ofeither
with metolachlor (0.5 kg ha- ') or metribuzin (0.15 kg
ha- I

) was found less effective than other herbicide
mixtures. The present findings are in conformity with
the findings ofRao and Duke (1974).

Effect on Crop

Increase in cob length, cob girth, number
of grains cob-I and yield of maize were observed
due to different weed control treatments (Table 2).
Hand weeding carried out at 20 and 40 DAS recorded
maximum girth and length of cobs followed by
atrazine at 0.50 kg ha- I in combination with
pendimethalin at-O.25 kg ha- ' or atrazine+alachl~r.

Whereas maximum number of grains cob-I and test
weight were recorded with atrazine at 0.50 kg ha- I in
combination with pendimethalin at 0.25 kg ha- I

followed by twice hand weedings done at 20 and 40
DAS. In general, twice hand weedings and atrazine
at 0.50 kg ha- ' in combination with pendimethalin at
0.25 kg ha- l were found to be superior and recorded

57

higher grain yield (3658 and 3652 kg ha- I ,

respectively) as compared to all the treatments of
herbicide applied alone, alachlor+metolachlor,
alachlor+metribuzin and weedy check. Higher grain
yield due to atrazine+pendimethalin, twice hand
weedings, atrazine+alachlor, atrazine+metolachlor,
alachlor+pendimethalin, metolachlor+metribuzin,
metolachlor+pendimethalin and atrazine+metribuzin
may be due to effective control of weeds and
minimum dry weight of weeds. Maximum net
realization of Rs. 15831 ha- I was noticed due to
atrazinein combination with pendimethalin followed
by atrazine+alachlor and twice hand weeding
treatment, while the CBR value was observed higher
(1 : 2.78) under atrazine+alachlor followed by atrazine
in combination with pendimethalin and twice hand
weeding treatment. These results are in accordance
with the results ofBiaIly (1995).

REFERENCES

Bially, M. E. 1995. Efficacy of atrazine with other
herbicides used alone in sequenc~ or as tank mix in
maize. Annals Agril. Sci, Cairo 40 : 709-721.

Rao, V. S. and W. B. Duke, 1974. Effect of time of
application on the activity of alachlor and atrazine
for weed control in maize. Indian J. agric. Sci. 44 :
741-743.


