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ABSTRACT

A field experiment was conducted during kharif  2016 and 2017 at the Main Research Station, Hebbal, Bengaluru to

study the effect of different weed management treatments in dry direct-seeded rice (upland condition) on weed

density, yield and soil weed seed bank as measured by emergence of weed seedlings. Among various weed

management treatments hand weeding at 20, 40 and 60 DAS recorded significantly highest paddy grain and straw

yield in hand weeding at 20, 40 and 60 DAS (5.50 and 7.22 t/ha, respectively) and found at par with application of

bensulfuron-methyl + pretilachlor as pre-emergence fb bispyribac-sodium (5.39 and 7.16 t/ha, respectively). After

the harvest of the crop a kilogram of soil (0-10 cm and 10-20 cm depth) was taken in a tray from each plot and

observations were recorded on germination of weed seeds and weed seedling emergence at various intervals. At

different intervals significantly the lowest weed seedlings emergence was noticed from the soils collected from

different depths in hand weeded plots during both the years. Among various herbicide combinations, pre-emergence

application of bensulfuron-methyl + pretilachlor followed by bispyribac sodium recorded the lowest germination of

weed seeds and weed seedling emergence followed by bensulfuron methyl + pretilachlor and triafamone +

ethoxysulfuron. Significantly the highest weed seed germination and seedling emergence was noticed from soil

collected from weedy check.

Keywords : Direct-seeded rice, Rice herbicides weed seed bank, Weed seedlings emergence
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RICE is one of the diverse crops grown in different
agro-ecosystems. Rice production systems are

undergoing several changes and one of such changes
is shift from transplanted rice to direct seeding. Direct
seeding of rice (DSR) is spreading rapidly in Asia
particularly in Philippines, Malaysia and Thailand as
the farmers seek high productivity and profitability to
offset increasing costs and scarcity of farm labour
(Pandey & Valesco 2002 and Rao et al., 2017).
Traditionally, rice is established by transplanting
seedlings in puddled soils, which demands a huge
amount of water and labour.  The method of direct
seeding avoids the transplanting and puddling
operations. But the major constraint in the successful
cultivation of DSR in tropical countries is heavy
infestation of weeds which often results in reduction
in grain yield from 50 - 91 per cent (Paradkar et al.,
1997 and Rao et al., 2007).

Soil seed banks are reserves of viable seeds present
in the soil and on its surface. Seed banks consist of
both recent and older seed shed in, and dispersed into
a locality. This reserve of propagules is the source of
local diversity, and is essential for the continuing
existence of the flora in that locality (Jack, 1999). The
weed seed bank is the principal source of annual weeds
in the field crops. Size and composition of the seed
bank as well as above ground weed flora reflect the
past and present weed, crop, and soil management
strategies (Roberts and Neilson, 1981). Reducing the
size of weed seed bank has been a long-term goal of
weed management strategies, especially in
continuously cropped fields (Schweizer and Zimdahl,
1984). Hence, an experiment was conducted with an
objective to assess the soil seed bank by measuring
the weed seedling emergence from the soil collected
after the harvest of the dry-DSR.
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MATERIAL AND METHODS

The field experiment was conducted during kharif
2016 and 2017 at the Main Research Station, Hebbal,
Bengaluru. The soil type was sandy loam with a pH
of 6.8, with organic carbon of 0.55 per cent. The
experiment consisted 12 treatments, viz., bensulfuron
methyl + pretilachlor fb triafamone + ethoxysulfurn
(RM) (60 + 600  / 60 g/ha), oxadiargyl fb triafamone
+ ethoxysulfuron (RM) (100/ 60 g/ha), pendimetalin
fb triafamone + ethoxysulfuron (RM) (1000/60 g/ha),
pyrazosulfuron ethyl fb triafamone + ethoxysulfuron
(RM) (20/60 g/ha), bensulfuron-methyl + pretilachlor
fb bispyribac sodium (60 + 600/25 g/ha), oxadiargyl
fb bispyribac sodium (100 / 25 g/ha), pendimethalin*
fb bispyribac sodium (1000 / 25 g/ha), pyrazosulfuron
ethyl fb bispyribac sodium (20 / 25 g/ha),
pendimethalin* fb penoxsulam + cyhalofop butyl  (RM)
(1000 /135 g/ha), three mechanical weedings (20, 40,
60 DAS), hand weedings (20, 40, 60 DAS) and Weedy
check  (*Pendimethalin 38.7% CS) were tested in a
Randomized Block Design with three replications.

Rice variety MAS 946 was sown at a inter row
spacing of 30 cm and seeds were placed closely.   The
crop was fertilized with 100 kg N, 50 kg P

2
O

5
 and

50 kg K
2
O ha-1. These treatment combinations were

replicated thrice in a Randomized Complete Block
Design (RCBD). The pre-emergence and post–
emergence herbicides were applied using spray volume
of 750 liters/ha and 500 liters/ha, respectively with
Knap-sack sprayer having WFN (Water Flooding Jet)
nozzle.

Species wise weed counts (number 0.25 m-2) were
recorded at at harvest at two spots per plot. These
weeds were categorized as sedge, grasses and broad
leaf weeds and expressed as number m-2 and averaged
over two random spots per plot.

The weed seed distribution at different depths in the
soils of the experimental site was studied   in pot culture
experiments. Soil samples were collected from the
experimental site after harvest of dry direct seeded
rice. The soil samples were taken at two different
depths i.e., 0-10 and 10-20 cm and dried under shade.

One kilogram of soil from each depth was weighed
and kept in the plastic tray containing holes at bottom
side in all the four corners and replicated thrice to
study the emerged weeds present in the soil. The trays
were watered manually as and when needed to
maintain adequate moisture. After germination, the
weed seedlings were identified, counted and removed
and again soil was thoroughly stirred and watered
regularly for another flush of weeds. The cycle of
operation was repeated till all the weed seeds were
exhausted. Data averaged over three replications and
two spots per replication after harvesting of paddy
crop in both the years. The data collected was
statistically analyzed using the standard procedure and
the results were tested at five per cent level of
significance (Gomez and Gomez, 1984). The critical
difference was used to compare treatment means.

RESULTS AND DISCUSSION

Weed flora

The data pertaining to major weed for in the
experimental site is presented in the Table 1 and 2.

The major weed flora observed in the research plots
was Cyperus rotundus (sedge), Cynodon dactylon,
Chloris barbata, Digitaria marginata,
Echinolchloa colona, Eleusine indica (among
grasses). Whereas, among broad leaf weeds, major
weeds were Commelina benghalensis,
Alternanthera sessilis, Ageratum conyzoides,
Acanthospermum hispida, Emilia sonchifolia,
Lagascea mollis, Euphorbia geniculata, Euphorbia
hirta, Borreria hispida, Phyllanthus niruri and
Tridax procumbens. Predominant category of weed
was broad leaved followed by grasses and sedges.
Among the weed species, the densities of Cyperus
rotundus, Cynodon dactylon, Digitaria, marginata,
Ageratum conyzoides, Commelina benghalensis and
Alternanthera sessilis were more than other weed
species. Indicating their dominance and
competitiveness with the dry direct seeded rice. The
emergence of different weed species is mainly
attributed to different weed management treatments,
initial soil weed seed bank, difference in tillage
intensity during land preparation, earlier cropping
system, weather parameters during crop growth,

Mysore J. Agric. Sci., 56 (2) : 211-219  (2022)  P. NAGARJUN et al.



213

T
he

 M
ys

or
e 

Jo
ur

na
l 

of
 A

gr
ic

ul
tu

ra
l 

Sc
ie

nc
es

B
en

su
lf

ur
on

 m
et

hy
l 

+
 p

re
ti

la
ch

lo
r

7.
3

7.
3

6.
0

6.
0

4.
0

3.
3

0.
0

19
.3

8.
7

4.
7

6.
0

0.
0

2.
0

1.
3

0.
7

2.
7

0.
7

32
.7

59
.3

 f
b 

tr
ia

fa
m

on
e 

+
 e

th
ox

ys
ul

fu
ro

n 
(R

M
)

O
xa

di
ar

gy
l f

b 
tr

ia
fa

m
on

e 
+

19
.3

19
.3

10
.0

7.
3

9.
3

11
.3

6.
0

44
.0

16
.7

8.
0

12
.0

10
.0

12
.7

2.
0

15
.3

7.
3

5.
3

14
0.

7
20

4.
0

et
ho

xy
su

lf
ur

on
 (

R
M

)

P
en

di
m

et
al

in
 fb

 tr
ia

fa
m

on
e 

+
20

.7
20

.7
14

.0
12

.7
10

.7
10

.7
10

.0
58

.0
10

.0
12

.0
12

.0
12

.0
12

.7
12

.0
11

.3
11

.3
3.

3
16

2.
7

24
1.

3
et

ho
xy

su
lf

ur
on

 (
R

M
)

P
yr

az
os

ul
fu

ro
n 

et
hy

l 
fb

 t
ri

af
am

on
e

18
.7

18
.7

10
.7

12
.0

7.
3

6.
7

3.
3

40
.0

15
.3

17
.3

10
.0

14
.7

14
.7

11
.3

12
.0

10
.7

2.
7

14
5.

3
20

4.
0

 +
 e

th
ox

ys
ul

fu
ro

n 
(R

M
)

B
en

su
lf

ur
on

-m
et

hy
l +

 p
re

ti
la

ch
lo

r
6.

7
6.

7
7.

3
3.

3
4.

0
2.

0
1.

3
18

.0
8.

7
4.

7
5.

3
2.

0
1.

3
2.

7
0.

7
2.

0
1.

3
30

.0
54

.7
fb

 b
is

py
ri

ba
c 

so
di

um

O
xa

di
ar

gy
l f

b 
bi

sp
yr

ib
ac

 s
od

iu
m

12
.7

12
.7

10
.0

6.
0

8.
7

5.
3

2.
0

32
.0

14
.7

9.
3

5.
3

7.
3

14
.0

0.
0

12
.0

3.
3

4.
0

92
.7

13
7.

3

P
en

di
m

et
ha

li
n*

 fb
 b

is
py

ri
ba

c 
so

di
um

16
.0

16
.0

10
.7

8.
0

7.
3

1.
3

3.
3

30
.7

12
.7

4.
7

8.
7

7.
3

8.
0

1.
3

10
.0

4.
7

0.
7

81
.3

12
8.

0

P
yr

az
os

ul
fu

ro
n 

et
hy

l 
fb

 b
is

py
ri

ba
c

11
.3

11
.3

10
.0

5.
3

6.
0

3.
3

2.
0

26
.7

11
.3

6.
7

2.
7

10
.7

2.
0

0.
0

4.
7

3.
3

4.
7

60
.7

98
.7

so
di

um

P
en

di
m

et
ha

li
n*

 fb
 p

en
ox

su
la

m
 +

23
.3

23
.3

13
.3

12
.0

14
.0

11
.3

5.
3

56
.0

10
.7

17
.3

12
.0

10
.7

10
.7

13
.3

10
.0

9.
3

10
.0

17
0.

0
24

9.
3

cy
ha

lo
fo

p 
bu

ty
l 

 (
R

M
)

M
ec

ha
ni

ca
l w

ee
di

ng
s

18
.7

18
.7

12
.0

10
.7

8.
7

8.
7

6.
7

46
.7

11
.3

13
.3

14
.7

14
.7

18
.0

10
.7

9.
3

5.
3

4.
7

16
3.

3
22

8.
7

H
an

d 
w

ee
di

ng
s

6.
0

6.
0

6.
7

4.
7

1.
3

3.
3

0.
7

16
.7

8.
0

3.
3

4.
0

2.
0

0.
0

0.
0

2.
0

0.
0

0.
0

28
.0

50
.7

T
12

: 
W

ee
dy

 c
he

ck
24

.0
24

.0
14

.0
16

.0
18

.7
12

.0
11

.3
72

.0
13

.3
13

.3
13

.3
14

.7
11

.3
15

.3
14

.7
12

.7
9.

3
18

7.
3

28
3.

3

T
A

B
L

E
 1

M
aj

or
 w

ee
d 

sp
ec

ie
s’

 d
en

si
ty

 (
nu

m
be

r 
m

-2
) 

in
 d

ry
 d

ir
ec

t s
ee

de
d 

ri
ce

 a
t h

ar
ve

st
 d

ur
in

g 
kh

ar
if

 2
01

6 
as

 in
fl

ue
nc

ed
 b

y
di

ff
er

en
t 

w
ee

d 
m

an
ag

em
en

t 
pr

ac
ti

ce
s

D
at

a 
av

er
ag

ed
 o

ve
r 

th
re

e 
re

pl
ic

at
io

ns
 a

nd
 tw

o 
sp

ot
s 

pe
r 

re
pl

ic
at

io
n

S
ed

ge
: C

r-
 C

yp
er

us
 ro

tu
nd

us
, G

ra
ss

es
: C

d-
C

yn
od

on
 d

ac
ty

lo
n,

 D
a 

– 
D

ac
ty

ol
ac

te
iu

m
 a

eg
pt

iu
m

, E
c 

- E
ch

in
oc

hl
oa

 c
ol

on
a,

 C
lb

-C
hl

or
is

 b
ar

ba
ta

; B
ro

ad
 le

af
 w

ee
ds

: A
lt

-A
lte

rn
an

th
er

a
se

ss
il

is
, B

h-
 B

or
re

ri
a 

hi
sp

id
a,

 C
v-

C
le

om
e 

vi
sc

os
a,

 C
b 

- 
C

om
m

el
in

a 
be

ng
ha

le
ns

is
, ,

E
s-

E
m

il
ia

 s
on

ch
if

ol
ia

, E
g 

- 
E

up
ho

rb
ia

 –
ge

ni
cu

la
ta

, L
m

-L
ag

as
ce

a 
m

ol
li

s,
  S

a-
 S

pi
la

nt
he

s
ac

m
el

la
, ,

E
h-

E
up

ho
rb

ia
 h

ir
ta

, A
h-

 A
ca

nt
ho

sp
er

m
um

 h
is

pi
da

 P
n 

– 
P

hy
ll

an
th

us
 n

ir
ur

i.

*T
he

 T
ot

al
 o

f 
gr

as
se

s 
an

d 
br

oa
d 

le
af

 w
ee

ds
 in

cl
ud

es
 v

al
ue

s 
of

 o
th

er
 m

in
or

 w
ee

ds
 a

ls
o 

w
hi

ch
 a

re
 n

ot
 m

en
ti

on
ed

 in
 to

ta
l.

T
re

at
m

en
ts

S
ed

ge
s

G
ra

ss
es

B
ro

ad
 le

af
 W

ee
ds

C
r

To
ta

l
C

d
D

a
D

m
Ec

C
lb

To
ta

l
A

lt
B

h
C

v
C

b
A

c
A

h
Sp

a
E

g

To
ta

l
w

ee
ds

E
h

To
ta

l

Mysore J. Agric. Sci., 56 (2) : 211-219  (2022)  P. NAGARJUN et al.



214

T
he

 M
ys

or
e 

Jo
ur

na
l 

of
 A

gr
ic

ul
tu

ra
l 

Sc
ie

nc
es

B
en

su
lf

ur
on

 m
et

hy
l +

 p
re

ti
la

ch
lo

r 
fb

7.
3

7.
3

8.
0

1.
3

4.
0

1.
3

0.
0

16
.7

6.
7

6.
0

0.
0

2.
0

0.
7

0.
0

0.
0

0.
7

0.
0

16
.0

40
.0

tr
ia

fa
m

on
e 

+
 e

th
ox

ys
ul

fu
ro

n 
(R

M
)

O
xa

di
ar

gy
l f

b 
tr

ia
fa

m
on

e 
+

13
.3

13
.3

9.
3

6.
0

7.
3

0.
0

0.
7

28
.0

11
.3

8.
7

3.
3

3.
3

0.
7

0.
0

0.
0

0.
7

0.
0

32
.7

74
.0

et
ho

xy
su

lf
ur

on
 (

R
M

)

P
en

di
m

et
al

in
 fb

 tr
ia

fa
m

on
e 

+
14

.7
14

.7
12

.0
5.

3
12

.0
2.

7
2.

0
40

.0
14

.0
15

.3
15

.3
2.

0
2.

7
1.

3
0.

7
1.

3
1.

3
71

.3
12

6.
0

et
ho

xy
su

lf
ur

on
 (

R
M

)

P
yr

az
os

ul
fu

ro
n 

et
hy

l 
fb

 t
ri

af
am

on
e

14
.7

14
.7

10
.7

2.
7

9.
3

8.
7

3.
3

40
.7

6.
0

4.
7

5.
3

3.
3

2.
7

0.
0

1.
3

1.
3

1.
3

34
.7

90
.0

+
 e

th
ox

ys
ul

fu
ro

n 
(R

M
)

B
en

su
lf

ur
on

-m
et

hy
l +

 p
re

ti
la

ch
lo

r
7.

3
7.

3
8.

0
0.

7
1.

3
1.

3
0.

0
14

.7
6.

7
2.

7
0.

7
0.

0
2.

0
0.

7
1.

3
0.

0
0.

0
15

.3
37

.3
fb

 b
is

py
ri

ba
c 

so
di

um

O
xa

di
ar

gy
l f

b 
bi

sp
yr

ib
ac

 s
od

iu
m

12
.0

12
.0

9.
3

2.
0

2.
7

5.
3

0.
0

25
.3

9.
3

4.
7

6.
7

0.
0

4.
0

0.
7

0.
7

1.
3

0.
0

36
.0

73
.3

P
en

di
m

et
ha

li
n*

 fb
 b

is
py

ri
ba

c 
so

di
um

13
.3

13
.3

9.
3

8.
7

7.
3

2.
0

0.
7

30
.0

11
.3

7.
3

0.
7

0.
7

2.
0

0.
0

2.
0

0.
0

0.
0

38
.0

81
.3

P
yr

az
os

ul
fu

ro
n 

et
hy

l 
fb

10
.0

10
.0

10
.0

2.
7

1.
3

5.
3

0.
7

26
.0

6.
0

7.
3

1.
3

0.
7

6.
0

1.
3

0.
0

0.
0

1.
3

26
.7

62
.7

bi
sp

yr
ib

ac
 s

od
iu

m

P
en

di
m

et
ha

li
n*

 fb
 p

en
ox

su
la

m
16

.7
16

.7
10

.7
8.

7
6.

7
2.

0
0.

0
36

.0
12

.7
14

.0
10

.7
3.

3
3.

3
3.

3
2.

7
0.

0
0.

0
66

.7
11

9.
3

+
 c

yh
al

of
op

 b
ut

yl
  

(R
M

)

M
ec

ha
ni

ca
l w

ee
di

ng
s

16
.7

16
.7

9.
3

6.
0

8.
7

6.
7

1.
3

35
.3

12
.7

14
.7

9.
3

6.
0

0.
0

0.
7

0.
0

3.
3

1.
3

60
.0

11
2.

0

H
an

d 
w

ee
di

ng
s

7.
3

7.
3

7.
3

2.
0

3.
3

0.
7

0.
0

13
.3

8.
0

3.
3

0.
0

2.
0

0.
0

0.
0

0.
0

0.
7

0.
7

14
.7

35
.3

W
ee

dy
 c

he
ck

16
.7

16
.7

12
.0

8.
7

14
.7

5.
3

6.
0

52
.7

14
.0

16
.0

10
.7

6.
0

6.
0

3.
3

2.
7

5.
3

4.
7

94
.0

16
3.

3

T
A

B
L

E
 2

M
aj

or
 w

ee
d 

sp
ec

ie
s’

 d
en

si
ty

 (
N

o.
 m

-2
) 

in
 d

ry
 d

ir
ec

t s
ee

de
d 

ri
ce

 a
t 

ha
rv

es
t d

ur
in

g 
kh

ar
if

 2
01

7 
as

 in
fl

ue
nc

ed
 b

y
di

ff
er

en
t 

w
ee

d 
m

an
ag

em
en

t 
pr

ac
ti

ce
s

D
at

a 
av

er
ag

ed
 o

ve
r 

th
re

e 
re

pl
ic

at
io

ns
 a

nd
 tw

o 
sp

ot
s 

pe
r 

re
pl

ic
at

io
n

S
ed

ge
: C

r-
 C

yp
er

us
 ro

tu
nd

us
, G

ra
ss

es
: C

d-
C

yn
od

on
 d

ac
ty

lo
n,

 D
a 

– 
D

ac
ty

ol
ac

te
iu

m
 a

eg
pt

iu
m

, E
c 

- E
ch

in
oc

hl
oa

 c
ol

on
a,

 C
lb

-C
hl

or
is

 b
ar

ba
ta

; B
ro

ad
 le

af
 w

ee
ds

: A
lt

-A
lte

rn
an

th
er

a
se

ss
il

is
, B

h-
 B

or
re

ri
a 

hi
sp

id
a,

 C
v-

C
le

om
e 

vi
sc

os
a,

 C
b 

- 
C

om
m

el
in

a 
be

ng
ha

le
ns

is
, ,

E
s-

E
m

il
ia

 s
on

ch
if

ol
ia

, E
g 

- 
E

up
ho

rb
ia

 –
ge

ni
cu

la
ta

, L
m

-L
ag

as
ce

a 
m

ol
li

s,
  S

a-
 S

pi
la

nt
he

s
ac

m
el

la
, ,

E
h-

E
up

ho
rb

ia
 h

ir
ta

, A
h-

 A
ca

nt
ho

sp
er

m
um

 h
is

pi
da

 P
n 

– 
P

hy
ll

an
th

us
 n

ir
ur

i.

*T
he

 T
ot

al
 o

f 
gr

as
se

s 
an

d 
br

oa
d 

le
af

 w
ee

ds
 in

cl
ud

es
 v

al
ue

s 
of

 o
th

er
 m

in
or

 w
ee

ds
 a

ls
o 

w
hi

ch
 a

re
 n

ot
 m

en
ti

on
ed

 in
 to

ta
l.

T
re

at
m

en
ts

S
ed

ge
s

G
ra

ss
es

B
ro

ad
 le

af
 W

ee
ds

C
r

To
ta

l
C

d
D

a
D

m
C

lb
Ei

To
ta

l
A

lt
C

b
A

c
A

h
Sp

a
E

g
E

s
P

n

To
ta

l
w

ee
ds

E
h

To
ta

l

Mysore J. Agric. Sci., 56 (2) : 211-219  (2022)  P. NAGARJUN et al.



215

T
he

 M
ys

or
e 

Jo
ur

na
l 

of
 A

gr
ic

ul
tu

ra
l 

Sc
ie

nc
es

favorable soil environment, etc. Similar results were
observed by Kumaran et al. (2015) and Yogananda et
al. (2017).
Among different weed management practices hand
weeding at 20, 40 and 60 DAS recorded lowest weed
species’ density of sedges, grasses, broad leaved
weeds and total weeds at harvest (6.0, 16.7, 28.0 and
50.7 m-2

  
in 2016 and 7.3, 13.3, 14.7, 35.3 m-2 in 2017,

respectively). Whereas, among the different herbicide
combinations the  lowest weed density was observed
with application of bensulfuron-methyl + pretilachlor

as pre-emergence fb bispyribac sodium, (6.7, 18.0,30.0
and 54.7 m-2 in 2016 and 7.3, 14.7, 15.3 and 37.3 m-2 in
2017, respectively) followed by bensulfuron methyl +
pretilachlor as pre-emergence fb triafamone +
ethoxysulfuron, (7.3, 19.3, 32.7 and 59.3 m-2 in 2016
and 7.3, 16.7, 16.0 and 40.0 m-2 in 2017, respectively).
These herbicides combinations found on par with hand
weeding in 20, 40 and 60 DAS in effectively reducing
the weed density. This is mainly due broader spectrum
effect of both pre and post emergence herbicide which
are highly effective in suppressing the major weed

Bensulfuron methyl + pretilachlor fb 2.89 1.30 1.41 1.71 5.29 7.03
triafamone + ethoxysulfuron (7.3) (18.0) (24.3) (49.7)

Oxadiargyl fb triafamone + 4.16 1.58 1.95 2.15 4.39 6.14
ethoxysulfuron (16.3) (36.0) (86.7) (139.0)

Pendimetalin fb triafamone + 4.32 1.71 2.07 2.27 4.15 6.09
ethoxysulfuron (17.7) (49.0) (117.0) (183.7)

Pyrazosulfuron-ethyl fb triafamone 4.20 1.63 1.96 2.17 4.32 6.15
+ ethoxysulfuron (16.7) (40.3) (90.0) (147.0)

Bensulfuron-methyl + 2.82 1.26 1.39 1.68 5.39 7.16
pretilachlor fb bispyribac-sodium (7.0) (16.3) (22.7) (46.0)

Oxadiargyl fb bispyribac sodium 3.65 1.48 1.82 2.03 4.42 6.11
(12.3) (28.7) (64.3) (105.3)

Pendimethalin* fb bispyribac 3.95 1.50 1.79 2.03 4.43 6.11
sodium (14.7) (30.3) (59.7) (104.7)

Pyrazosulfuron ethyl fb bispyribac 3.41 1.45 1.66 1.92 4.48 6.20
sodium (10.7) (26.3) (43.7) (80.7)

Pendimethalin* fb penoxsulam 4.58 1.68 2.08 2.27 4.15 6.13
+ cyhalofop-butyl (20.0) (46.0) (118.3) (184.3)

Mechanical weedings 4.32 1.63 2.05 2.23 4.38 6.19
(17.7) (41.0) (111.7) (170.3)

Hand weedings 2.77 1.23 1.37 1.65 5.50 7.22
(6.7) (15.0) (21.3) (43.0)

Weedy check 4.62 1.81 2.15 2.35 1.40 2.32
(20.3) (62.3) (140.7) (223.3)

S.Em± 0.13 0.05 0.07 0.07 0.21 0.33

CD(p=0.05) 0.39 0.14 0.20 0.21 0.62 0.97

TABLE 3

Effect of different weed management practices in dry direct-seeded rice on weed density at
harvest and yield (pooled data of two years)

Straw Yield
(t ha-1)

Data within the parentheses are original values; Transformed values - # = log (X+2), + = square root of (X+1).

Treatments

Weed density(no.m-2) Yield

Sedges+ Grasses #
Broad leaved

weeds # Total # Grain yield
(t ha-1)
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flora. Thus, resulted in obtaining the lower weed dry
weight and the findings agree with Hossain and Mondal
(2014) and Sandeep Nayak et al. (2014).

Weed Density and Yield

Significantly higher weed density was noticed in weedy
check 24.0, 72.0, 187.3 and 223.3 number of sedges,
grasses, broad leaved weeds and total weeds m-2, at

harvest, which attributed to initial deposition of weed
seeds in the soil from the previous seasons has led to
increased weed seed bank in the soil which is
undisturbed for any activity after sowing and also no
weed management measure is taken in these plots.
These circumstances have led to higher weed density
in the weedy check. These findings are in accordance
with Dhanapal et al. (2018).

TABLE 4

Effect of different weed management practices in dry direct-seeded rice on seedling emergence of different
categories of weeds at 7, 14 and 30 days from weed seeds (no./kg of soil)  in soil collected from  0-10 cm

depth  (Pooled data of two years)

Bensulfuron-methyl + pretilachlor 1.29 2.11 2.07 2.91 1.29 2.38 2.22 3.21 1.07 1.53 1.53 1.95
fb triafamone+ethoxysulfuron (RM) (0.7) (3.5) (3.3) (7.5) (0.7) (4.7) (4.0) (9.3) (0.2) (1.3) (1.3) (2.8)

Oxadiargyl fb triafamone + 1.78 2.57 2.67 3.87 1.91 2.88 2.78 4.22 1.58 2.47 2.70 3.73
ethoxysulfuron (RM) (2.2) (5.7) (6.2) (14.0) (2.7) (7.3) (6.8) (16.8) (1.5) (5.2) (6.3) (13.0)

Pendimethalin fb triafamone + 1.91 2.74 3.02 4.28 1.96 2.99 3.07 4.51 1.73 2.61 2.85 4.00
ethoxysulfuron (RM) (2.7) (6.5) (8.2) (17.3) (2.8) (8.0) (8.5) (19.3) (2.0) (5.8) (7.2) (15.0)

Pyrazosulfuron-ethyl fb triafamone 1.91 2.58 2.82 4.04 2.00 2.84 3.04 4.41 1.73 2.48 2.74 3.83
+ ethoxysulfuron (RM) (2.7) (5.7) (7.0) (15.3) (3.0) (7.2) (8.3) (18.5) (2.0) (5.2) (6.5) (13.7)

Bensulfuron-methyl + pretilachlor 1.29 2.08 2.02 2.85 1.22 2.27 2.13 3.05 1.07 1.53 1.47 1.91
 fb bispyribac-sodium (0.7) (3.3) (3.2) (7.2) (0.5) (4.2) (3.7) (8.3) (0.2) (1.3) (1.2) (2.7)

Oxadiargyl fb bispyribac-sodium 1.78 2.27 2.40 3.48 1.87 2.61 2.52 3.85 1.68 2.26 2.30 3.35
(2.2) (4.2) (4.8) (11.2) (2.5) (5.8) (5.5) (13.8) (1.8) (4.2) (4.3) (10.3)

Pendimethalin* fb bispyribac- 1.78 2.43 2.61 3.74 1.87 2.70 2.80 4.10 1.73 2.38 2.57 3.64
sodium (2.2) (5.0) (5.8) (13.0) (2.5) (6.3) (7.0) (15.8) (2.0) (4.7) (5.7) (12.3)

Pyrazosulfuron-ethyl fb 1.73 2.27 2.34 3.41 1.77 2.58 2.45 3.72 1.68 2.33 2.34 3.44
bispyribac-sodium (2.0) (4.2) (4.5) (10.7) (2.2) (5.7) (5.0) (12.8) (1.8) (4.5) (4.5) (10.8)

Pendimethalin* fb penoxsulam 1.95 2.91 3.08 4.45 1.95 3.15 3.13 4.65 1.86 2.83 3.04 4.34
+ cyhalofop-butyl  (RM) (2.8) (7.5) (8.5) (18.8) (2.8) (9.0) (8.8) (20.7) (2.5) (7.0) (8.3) (17.8)

Three mechanical weedings 1.91 2.65 2.77 4.05 1.95 2.92 2.88 4.34 1.78 2.65 2.77 3.99
(2.7) (6.2) (6.7) (15.5) (2.8) (7.7) (7.3) (17.8) (2.2) (6.2) (6.7) (15.0)

Hand weedings 1.29 1.94 1.94 2.70 1.22 2.16 2.02 2.88 1.07 1.47 1.47 1.87
(0.7) (2.8) (2.8) (6.3) (0.5) (3.7) (3.2) (7.3) (0.2) (1.2) (1.2) (2.5)

Weedy check 2.12 3.07 3.19 4.70 2.12 3.36 3.24 4.93 2.16 3.23 3.31 4.91
(3.5) (8.5) (9.2) (21.2) (3.5) (10.3) (9.5) (23.3) (3.7) (9.5) (10.0) (23.2)

S.Em± 0.06 0.09 0.07 0.09 0.05 0.08 0.08 0.08 0.06 0.13 0.09 0.12

CD(p=0.05) 0.19 0.27 0.22 0.25 0.15 0.24 0.24 0.24 0.19 0.38 0.28 0.35

Data within the parentheses are original values; Transformed values - # = log (X+2), + = square root of (X+1).
BLW=Broad leaved weeds

*Pendimethalin (38.7% CS), RM: Ready Mix, fb: Followed by Spray volume: 750 L/ha for pre-emergence and
500 L/ha for post-emergence herbicides

Treatment
7 days 14 days 30 days

Sedges Grasses BLW Total Sedges Grasses BLW Total Sedges Grasses BLW Total

Mysore J. Agric. Sci., 56 (2) : 211-219  (2022)  P. NAGARJUN et al.



217

T
he

 M
ys

or
e 

Jo
ur

na
l 

of
 A

gr
ic

ul
tu

ra
l 

Sc
ie

nc
es

Among the various weed management treatments
hand weeding at 20, 40 and 60 days after sowing as
recorded significantly highest grain (5.50 t ha-1) and
straw yield (7.22 t ha-1) compared to all the treatments.
But, it was statistically at par with pre-emergence
application of bensulfuronmethyl + pretilachlor fb
bispyribac-sodium, (5.39 and 7.16 t ha-1, respectively)
and bensulfuron-methyl + pretilachlor fb triafamone
+ ethoxysulfurn (5.29 and 7.03 t ha-1, respectively). It

is primarily due to effective management of weeds,
which lead to enhance the growth and yield parameters
of dry direct-seeded rice. These results were found in
conformity with  Yogananda et al. (2017). Whereas,
significantly lowest gain yield (1.40 t ha-1) and straw
yield (2.32 t ha-1) was noticed in weedy check due to
sever completion by weeds, which affected the growth,
nutrient uptake and yield parameters of the crop
drastically.

TABLE 5

Effect of different weed management practices in dry direct-seeded rice on seedling emergence of different
categories of weeds at 7, 14 and 30 days from weed seeds (no./kg of soil)  in soil collected from  10-20 cm

depth  (Pooled data of two years)

Bensulfuron-methyl + pretilachlor 1.07 1.91 1.82 2.47 1.35 2.16 1.96 2.89 1.07 1.53 1.53 1.95
fb triafamone+ethoxysulfuron (RM) (0.2) (2.7) (2.3) (5.2) (0.8) (3.7) (2.8) (7.3) (0.2) (1.3) (1.3) (2.8)

Oxadiargyl fb triafamone + 1.47 2.38 2.48 3.46 1.73 2.61 2.58 3.80 1.46 2.35 2.38 3.38
ethoxysulfuron (RM) (1.2) (4.7) (5.2) (11.0) (2.0) (5.8) (5.7) (13.5) (1.2) (4.7) (4.7) (10.5)

Pendimethalin fb triafamone + 1.73 2.55 2.83 3.94 1.91 2.74 2.94 4.22 1.46 2.16 2.73 3.51
ethoxysulfuron (RM) (2.0) (5.5) (7.0) (14.5) (2.7) (6.5) (7.7) (16.8) (1.2) (3.7) (6.5) (11.3)

Pyrazosulfuron-ethyl fb triafamone 1.58 2.37 2.64 3.63 1.87 2.45 2.77 3.89 1.41 2.23 2.61 3.44
+ ethoxysulfuron (RM) (1.5) (4.7) (6.0) (12.2) (2.5) (5.0) (6.7) (14.2) (1.0) (4.0) (5.8) (10.8)

Bensulfuron-methyl + pretilachlor 1.07 1.82 1.77 2.37 1.35 2.04 1.78 2.67 1.00 1.41 1.35 1.67
fb bispyribac-sodium (0.2) (2.3) (2.2) (4.7) (0.8) (3.2) (2.2) (6.2) (0.0) (1.0) (0.8) (1.8)

Oxadiargyl fb bispyribac-sodium 1.29 2.08 2.19 2.97 1.68 2.38 2.37 3.48 1.41 2.08 2.31 3.11
(0.7) (3.3) (3.8) (7.8) (1.8) (4.7) (4.7) (11.2) (1.0) (3.3) (4.3) (8.7)

Pendimethalin* fb bispyribac-sodium 1.47 2.26 2.41 3.34 1.78 2.54 2.65 3.83 1.41 2.12 2.34 3.16
(1.2) (4.2) (4.8) (10.2) (2.2) (5.5) (6.0) (13.7) (1.0) (3.5) (4.5) (9.0)

Pyrazosulfuron-ethyl fb 1.29 2.04 2.11 2.88 1.78 2.33 2.37 3.51 1.29 2.22 2.12 3.03
bispyribac-sodium (0.7) (3.2) (3.5) (7.3) (2.2) (4.5) (4.7) (11.3) (0.7) (4.0) (3.5) (8.2)

Pendimethalin* fb penoxsulam + 1.82 2.77 2.92 4.18 1.95 2.88 3.03 4.40 1.51 2.27 2.91 3.74
cyhalofop-butyl  (RM) (2.3) (6.7) (7.5) (16.5) (2.8) (7.3) (8.2) (18.3) (1.3) (4.2) (7.5) (13.0)

Three mechanical weedings 1.68 2.50 2.58 3.71 1.96 2.65 2.77 4.07 1.51 2.17 2.68 3.50
(1.8) (5.3) (5.7) (12.8) (2.8) (6.2) (6.7) (15.7) (1.3) (3.8) (6.2) (11.3)

Hand weedings 1.07 1.58 1.68 2.12 1.35 1.91 1.73 2.55 1.00 1.29 1.35 1.58
(0.2) (1.5) (1.8) (3.5) (0.8) (2.7) (2.0) (5.5) (0.0) (0.7) (0.8) (1.5)

Weedy check 1.82 2.91 3.00 4.34 2.04 3.00 3.29 4.69 1.82 2.76 3.19 4.37
(2.3) (7.5) (8.0) (17.8) (3.2) (8.0) (9.8) (21.0) (2.3) (6.7) (9.2) (18.2)

S.Em± 0.05 0.10 0.08 0.10 0.06 0.10 0.08 0.09 0.09 0.13 0.07 0.13

CD(p=0.05) 0.15 0.28 0.23 0.28 0.16 0.30 0.23 0.27 0.26 0.38 0.20 0.39

Data within the parentheses are original values; Transformed values - # = log (X+2), + = square root of (X+1).
BLW=Broad leaved weeds

*Pendimethalin (38.7% CS), RM: Ready Mix, fb: Followed by Spray volume: 750 L/ha for pre-emergence
and 500 L/ha for post-emergence herbicides

Treatment
7 days 14 days 30 days

Sedges Grasses BLW Total Sedges Grasses BLW Total Sedges Grasses BLW Total
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Soil Weed Seed Bank

Among various weed management practices, at
0-10 cm depth of soil hand weeding at 20, 40 and 60
DAS has showed lower number of weeds (0.7, 2.8,
2.8 and 6.3 number of sedges, grasses, broad leaved
weeds and total weeds kg-1 soil, respectively at 7 days,
0.5, 3.7, 3.2 and 7.3  number of sedges, grasses, broad
leaved weeds and total weeds kg-1 soil, respectively
at 14 days, 0.2, 1.2, 1.2 and 2.5 number of sedges,
grasses, broad leaved weeds and total weeds kg-1 soil,
respectively at 30 days) and it was found statistically
on par with pre-emergence application of bensulfuron-
methyl + pretilachlor fb bispyribac sodium (0.7, 3.5,
3.3 and 7.5 number of sedges, grasses, broad leaved
weeds and total weeds kg-1 soil, respectively at 7 days,
0.5, 4.2, 4.0 and 8.3 number of sedges, grasses, broad
leaved weeds and total weeds kg-1 soil, respectively
at 14 days, 0.2, 1.3, 1.2 and 2.7 number of sedges,
grasses, broad leaved weeds and total weeds kg-1 soil,
respectively at 30 days) and application bensulfuron
methyl + pretilachlor as pre-emergence fb triafamone
+ ethoxysulfuron (0.7, 3.5, 3.3 and 7.5 number of
sedges, grasses, broad leaved weeds and total weeds
kg-1 soil, respectively at 7 days, 0.7, 4.7, 4.0 and 9.3
number of sedges, grasses, broad leaved weeds and
total weeds kg-1 soil, respectively at 14 days, 0.2, 1.3,
1.3 and 2.8 number of sedges, grasses, broad leaved
weeds and total weeds kg-1 soil, respectively at 30
days). Whereas, weedy check recorded significantly
highest number of weeds (3.5, 8.5, 9.2 and 21.2
number of sedges, grasses, broad leaved weeds and
total weeds kg-1 soil, respectively at 7 days, 3.5, 10.3,
9.5 and 23.3 number of sedges, grasses, broad leaved
weeds and total weeds kg-1 soil, respectively at 14
days, 3.7, 9.5, 10.0 and 23.2 number of sedges, grasses,
broad leaved weeds and total weeds kg-1 soil,
respectively at 30 days) [Table 4].

Among different weed management practices, at 10-
20 cm depth of soil hand weeding at 20, 40 and 60
DAS has exhibited lower number of weeds (0.2, 1.5,
1.8 and 3.5 number of sedges, grasses, broad leaved
weeds and total weeds kg-1 soil, respectively at 7 days,
0.8, 2.7, 2.0 and 5.5 number of sedges, grasses, broad
leaved weeds and total weeds kg-1 soil, respectively

at 14 days, 0.0, 0.7, 0.8 and 1.5 number of sedges,
grasses, broad leaved weeds and total weeds kg-1 soil,
respectively at 30 days) [Table 4]. However, it was
statistically on par with pre-emergence application of
bensulfuron-methyl + pretilachlor fb bispyribac sodium
(0.2, 1.7, 2.2 and 4.7 number of sedges, grasses, broad
leaved weeds and total weeds kg-1 soil, respectively
at 7 days,0.8, 3.2, 2.2 and 6.2 number of sedges,
grasses, broad leaved weeds and total weeds kg-1 soil,
respectively at 14 days, 0.0, 1.0, 1.3 and 1.8 number
of sedges, grasses, broad leaved weeds and total
weeds kg-1 soil, respectively at 30 days) and application
of bensulfuron methyl + pretilachlor as pre-emergence
fb triafamone + ethoxysulfuron (0.2, 2.0, 2.3 and 5.2
number of sedges, grasses, broad leaved weeds and
total weeds kg-1 soil, respectively at 7 days, 0.8, 3.7,
2.8 and 7.3 number of sedges, grasses, broad leaved
weeds and total weeds kg-1 soil, respectively at 14
days, 0.2, 1.3, 0.8 and 1.8 number of sedges, grasses,
broad leaved weeds and total weeds kg-1 soil,
respectively at 30 days). Whereas, weedy check
recorded significantly highest number of weeds (2.3,
7.5, 8.0 and 17.8 number of sedges, grasses, broad
leaved weeds and total weeds kg-1 soil, respectively
at 7 days, 3.2, 8.0, 9.8 and 21.0 number of sedges,
grasses, broad leaved weeds and total weeds kg-1 soil,
respectively at 14 days, 2.3, 6.7, 9.2 and 18.2 number
of sedges, grasses, broad leaved weeds and total
weeds kg-1 soil, respectively at 30 days).

The significant decrease in weed flora during the crop
growth stages arrested the vegetative and reproductive
emergence of weeds in the soil this reflected on
reducing the weed  seed bank in the soil to a greater
extent. In unweeded control treatment, the
uncontrolled growth of weeds in the field lead to
increased weed seed seed production and seed rain in
the soil, thus recorded higher number of weeds / kg of
soil. Hawaldar (2011) also reported the similar results
in maize crop weed seed bank studies.

From of the study it is revealed that pre-emergence
application of bensulfuron-methyl + pretilachlor fb
bispyribac-sodium and bensulfuron methyl +
pretilachlor fb triafamone + ethoxysulfuron found to
be the best herbicide combination for effective
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reduction of weed flora and also weed seed bank in
dry direct-seeded rice cultivation.
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