
Pak. J. Weed Sci. Res., 24(1): 1-8, 2018 1

EFFECT OF DIFFERENT POST EMERGENCE HERBICIDES ON WEED DENSITY AND
SOME AGRONOMIC ATTRIBUTES OF TRANSPLANTED RICE IN RICE-WHEAT

CROPPING SYSTEM UNDER ADAPTIVE RESEARCH ZONE SHEIKHUPURA, PAKISTAN

Muhammad Shahbaz1, Sher Muhammad2*, Faqir Ahmad3, Sajjad Ali4, Muhammad Riaz3and
Ghulam Nabi5

https://doi.org/10.28941/24-1(2018)-1

ABSTRACT

Weeds are the major obstacle to rice production through their ability to compete for
resources. Rice grower mainly applied pre emergence herbicides for weeds control in
transplanting rice. These herbicides were found less effective against some weeds, therefore
a study was conducted for weed management in transplanted rice by using different post
emergence herbicides at three different locations in Adaptive Research Zone, Sheikhupura,
Pakistan, during year 2015. The herbicidal treatments comprised of four herbicides viz:
bisbyribac sodium at 200 g ha-1, ethoxysulfuran at 50 g ha-1, orthusulfamuran at 150g ha-

1and penoxsulam at 62 g ha-1at 20days after transplanting. A weedy check plot was
maintained for comparison. It is depicted from the results that weed density, plant growth,
yield and yield attributing traits were affected and the trend of lower weed density and
higher paddy yield was obtained. Among the herbicide treatments, bispyribac sodium
performed better and 91.6, 94.5 and 90.0% weed control efficiency with 26.4, 12.9 and
18.9% higher paddy yield was recorded as compared to weedy check at Adaptive Research
Farm, Sheikhupura, farmer’s field Village Dera Gujran Tehsil Safdrabad and Village Ghallar
Maharan Tehsil Sheikhupura locations, respectively. Among the herbicides, bispyribac
sodium was found the best for obtaining higher paddy yield and weed control efficiency.
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INTRODUCTION
Rice (Oryza sativa L.) is one of the most
important grain crops of Pakistan and a
staple food for a large number of people in
Asia.Being a leading cereal crop of
Pakistan it plays a pivotal role in the
economy of the country. In Pakistan, the
rice was grown on an area of 2748
thousand hectares in 2015-16 and its
production was 6811 thousand metric tons
(Anonymous, 2016). Murtezaet al. (2008)
reported that more than one third of the
human population relies on rice for their
foodstuff, making it one of the most
important food crop of the world.
Transplanting is the major method of rice
cultivation in Punjab, Pakistan and the
Sheikhupura zone is the core area of rice.
The production of rice has been declining
due to an array of biotic and abiotic
factors. Weeds are the major barrier for
heavy rice yield losses, to the extent of
complete crop loss under extreme
conditions (Ranjit, 2005). Weeds pose a
serious threat by competing for nutrients,
light, space and moisture throughout the
growing season. Weed competition is one
of the important biotic constraints in rice
production. Ramzan et al. (2003) reported
yield reductions of48, 53 & 74% in
transplanted, direct seeded in flood
conditions and direct seeded in dry soil,
respectively. Rice yield losses due to
uncontrolled weed growth and weed
competition were least (12%) in
transplanted rice (Singh et al, 2011).
Weeds are the most competitors in their
early growth stages and hence the growth
of crops slow down and grain yield
decreases (Jacob and Syriac, 2005). Major
group of weeds in rice crop in Pakistan
including grasses [barnyard grass
(Echinochloa crus-galli), jungle rice
(Echinochloa colona), knot brass
(Paspalum distichum) and bermuda grass
(Cynodon dactylon), flatsedge (Cyperus
difformis),purple nutsedge (Cyperus
rotundus) and umbrella sedge (Cyperus
iria)] and broad leaf weeds gooseweed
(Sphenoclea zeylanica) and dwarf water
clover (Marsilea minuta). Weed
competition do not occur during the entire
cropping period and control of weeds

during the critical period of competition is
important, usually it occurs  around 2
week after seedling and may continue up
to 5-8 week. Chinnusamy et al. (2000)
observed that maintaining a weed free
period up to 45 days after transplanting
was essential to enhance the yield of rice.
Critical period for crop weed competition
in rice was up to 40 days after
transplanting (Thapa and Jha, 2002).
Nutrients uptake by weeds were 30 kg N,
10kg P and 17 kg K per hectare in
transplanted rice in a clay loamy
soil(Sudhalakshmiet al, 2005).
However, different control options are
available for controlling weeds in rice field
like hand weeding and standing water in
the rice field. These methods are
inadequate due to shortage of labour and
other resources. Marwatet al.(2006)
stated that chemical control, on the
contrary is the most effective, economical
and practical way of weed control.
Therefore, the use of herbicides in
intensive rice cultivation is gaining
widespread acceptance among rice
growers. Consequently, there is dire need
to continuously evaluate new selective
post emergence herbicides for broad
spectrum weeds control in rice field.

Keeping this in view the importance of
the subject area, the present investigation
was conducted to evaluate the effect of
different post emergence herbicides for
combating the weed problem in rice
production and to find out a selective
broad spectrum herbicide for control of
weeds in rice field.

MATERIALS AND METHODS
LOCATION
A field study was conducted at three
different locations in Adaptive Research
Zone, Sheikhupuraduring the year 2015.
The experiment was laid out in a complete
randomized block design (RCBD) and
replicated three times. The plot size 6
x10.3 m2.was maintained at all the
locations and a fine rice variety super
basmati was transplanted in 22.5 cm
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spaced rows and plant to plant. Three
different locations were as under:
Location.A. Adaptive Research Farm,
Sheikhupura
Location.B. Farmer’s field village
DeraGujranTehsilSafdarabad.
Location.C. Farmer’s field village
GhallarMaharanFerozwattwan Tehsil
Sheikhupura

e experiment comprised of five treatments
including weedy check. The treatments
were four different herbicides used as post
emergence for weed management in
transplanted rice. All the herbicides were
sprayed in respective plots with a
knapsack hand sprayer using a flood jet
nozzle 20days after transplanting on
emerged weeds (Table-1).

Table-1. Detail of Treatments.
TREATMENTS TRADE NAME COMMON NAME DOSE ha-1

T1 Clover 20% WP bispyribac sodium 200 g
T2 Sun Star Gold 60WG ethoxysulfuran 50 g
T3 Kelion 50 WG orthosulfamuron 150 g
T4 Ryzelon 240 SC penoxulam 62 ml
T5 Control (weedy check)

All the phosphatic, potash and one third
nitrogenous fertilizers were applied before
transplanting while remaining nitrogenous
fertilizer was applied in two splits first at
30 days  and second at 55 days after
transplanting. Data on weed density m-2

pre and post (after 15 and 30 days of
applications) application of herbicides,
plant height in cm, number of productive
tillers m-2, panicle length (cm), number. of
grains per panicle , thousand grain weight
(g) and paddy yield were taken. Weed
control efficiency was calculated as
described by Mani et al.(1973)

Weed control efficiency (WCE) =
WDC - WDTX 100

DC
Where
WDC = weed density in control plot,   WDT
= weed densityin treated plot
Total weed densities per square meter
were recordedfrom each experimental
plot. To calculate average plant height,
panicle length (cm) and grains per
panicle,10 productive tillers were selected
at random from each quadrate. From each
experimental plot thousand grains were
counted manually and then weight in
gram was calculated with the help ofan
electric balance. Paddy yield per square
meter in gramwas recorded from each
experimental plot and converted in to kg
ha-1.

The data were subjected to analysis of
variance technique and the means were
separated by the least significant
difference test (LSD) at 5% level of
probability (Steel and Torrie, 1980).

RESULTS AND DISCUSSION

WEED DENSITY AND WEED CONTROL
EFFICIENCY PERCENT
Post treatment data pertaining to weed
density as influenced by different
herbicides used in transplanted rice
showed significant differences at three
locations during kharif(summer), 2015. All
the treatments significantly suppressed
the weed density as compared to weedy
check at all the locations (Table-2).The
highest number of weeds m-2 (91.00,
67.34 & 56.30) were recorded in weedy
checkwhile the lowest weed population
(7.66, 3.67 & 5.60) were recorded in the
plot treated with bispyribac sodiumat all
the  three locations A , B and C
respectively (Table-2). Data presented in
Table-2 exhibits that weedy check had
significantly highest weed density among
all treatments. Greatest weed control
efficiency (WCE) percentage of different
herbicides over weedy check remained
91.58, 94.55 & 90.05 % as obtained from
the bispyribac sodium treated plot at all
three locations A , B and C respectively
(Table-3). Abeysekera (2001) reported
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that growth of weeds suppressed by the
application of herbicides.  The findings of
our study are also supported with the
results of Yadav et al. (2009) who found
that the application of bispyribac sodium
at 15-25 DAT could be suitable for
complex weed flora in transplanted rice.
The results also agree with the previous
work of Darren and Stephen (2006).
According to them bispyribac sodium and
penoxsulam act as ALS inhibitors
retarding the synthesis of branched chain
amino acids and suppressed the weed
growth.
YIELD PARAMETERS
Data pertaining to growth & yield
attributes viz. plant height (cm), panicle
length (cm), grains per panicle, thousand
grain weight(g) and number of filled gains

tillers (productive tillers) (m-2)  at all three
locations are presented in Table-3..
PLANT HEIGHT (cm)
The effects of different herbicides on plant
height remained at par and showed
significant results as compared with
weedy check at three locations. Maximum
plant heights 114.9, 96.3 & 104.8 cm
were recorded from the plot treated with
bispyribac sodium,while minimum rice
plant height (88.9, 92.3 &91.3 cm) was
depicted from the weedy check plot at A,
B & C  locations respectively . It might be
due the nutrients uptakes by the weeds
that became cause of differences in plant
height. Sudhalakshmi et al. (2005)
reported that nutrients uptake by weeds
were 30 kg N, 10 kg P and 17 kg K per
hectare in

Table-2.  Weed Density per square at Pre & Post Treatment of Different Herbicides
In Transpalnted Rice At Three Different Locations Under Adaptive Research Zone
Sheikhupura During Kharif 2015.

Treatments

Effect  of different herbicides on  weed density m-2

Location. 1 Location.2 Location.3
Pre-
treatment

Post-
Treatment

Pre-
treatment

Post-
treatment

Pre-
treatment

Post-
treatment

Bispyribac
Sodium

90.00  a 7.66   c 61.33 a 3.67 c 54.66 a 5.60 c

Ethoxy-
sulfuran)

93.33  a 17.66   b 60.66 a 15.00 bc 53.66 a 8.00 bc

Ortho-
Sulfamuron

86.66  a 19.33   b 62.66 a 6.66 bc 54.33 a 11.67 bc

Penoxsulam 88.66  a 21.34   b 61.00 a 18.66 b 54.66 a 16.67 b

Weedy check 85.33 a 91.00  a 62.33 a 67.34 a 53.66 a 56.30 a

LSD0.05 NS 5.56 NS 4.91 NS 4.91

Means with the same letter in the respective category are not significantly different in the
respective category. NS, non-significant
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Table-3.  Weed control efficiency percent of different herbicides at three different
locations under Adaptive Research Zone Sheikhupura during Kharif 2015.

Treatments
Location.1 Location.2 Location.3

WCE % WCE % WCE %

Bispyribac sodium 91.58 94.55 90.05

Ethoxysulfuran 80.59 77.72 85.79

Orthosulfamuron 78.75 90.01 79.27

Penoxsulam 76.56 72.28 70.39

Weedy check __ __ __

transplanted rice. Bhurer et al. (2012)
reported similar results in their studies.
Similarly Srinivasan and and Palaniappan
(1994) reported that severe infestation of
weeds suppressed the plant height and
decreased shoot and grain production
PANICLE LENGTH AND GRAINS
PANICLE-1 (cm)
Longer panicle lengths (25.4 &24.4 cm)
were obtained from the plot treated with
bispyribac sodium followed by
ethoxysulfuron treated plots in two
locations, while in third location that is
farmer’s field at Tehsil Safdarabad where
27 cm long panicle length was recorded
from the plot treated with ethoxysulfuran
followed by 25.9cm that obtained from
bispyribac sodium treated plot. Location
wise similar trend of number of grains per
paniclewas recorded as described in
panicle length discussion. Number of
grains per panicle remained directly
proportion with panicle length. These
results are supported by Singh et al.
(2002) who observed that maintaining
weed free conditions till maturity gave
significantly higher yield due to more
number of grains per panicle and lower
density of weeds in rice crop.
NO. OF PRODUCTIVE TILLERS (m-2)
The results revealed that increase in the
number of fertile tillers were observed in
all the treatments over weedy check.
Maximum productive tillers per square
meter i.e. 253, 243 & 250 were obtained
where maximum weed control efficiency

was recorded while minimum 219, 218 &
199 productive tillers were obtained from
weedy check at A, B and C Locations,
respectively under adaptive research zone
Sheikhupura.. The results of the study
proved that no weeding treatment did not
encourage the rice plant to produce more
number of effective tillers. Similar results
were also presented by Sanjoy et al.
(1999). Cheema et al. (2000) stated that
maximum number of productive tillers
were obtained from weed free plots.
PADDY YIELD (kg ha-1)
Grain yield as influenced by different
treatments is presented in Table-5 which
shows a significant variation in paddy
yield due to different weed control
treatments. Paddy yields 4260, 4280
&4336 kg ha-1 were remained maximum
at all three locations A, B & C respectively
obtained from the bispyribac sodium
treated plots which is about 26.4, 12.9 &
18.9 % more over weedy check where
3370, 3790 & 3646.7  kg ha-1 paddy yield
were recorded from all the cited locations
A, B and C respectively. The second
highest paddy yield 4206.7, 4223.3 &
4230 kgha-1 was harvested from the plot
treated with ethoxysulfuran which is 24.8,
11.4 & 15.9 % higher than the weedy
check at A, B and C locations respectively.
The difference among the yield was due to
severe competition for nutrients, space
and light between weeds and rice crop.
Maximum infestation of weeds suppressed
the plant height and grain production
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(Gogiet al.,2000).Our results are also in
agreement with the findings of Singh et
al.(2002) who reported that maintaining
weed free conditions gave significantly
higher yield due to more panicles per
square meter and lower density of weeds.
Mahajan et al.(2009) also concluded that
herbicidal treatments against weed control
are the most effective means of securing
higher rice yield. Veeraputhiran and
Balasubramanian (2010) observed that
maintaining weed free condition produced
more grain yield in transplanted rice.

CONCLUSIONS
Based on the results on weed density,
yield & yield attributes were influenced by
different herbicidal application as post
emergence in transplanted rice at three
different locations in Adaptive Research
Zone Sheikhupura. Overall bispyribac
sodium at 200g per hectare gave better
results in controlling weeds and obtaining
higher yield than other treatments
studied.

Table-4. Influence of different herbicides on different growth and yield attributes
of transplanted rice at three different locations in Adaptive Research Zone
Sheikhupura during year 2015.

Trea
tme
nts

Plant height (cm) No. of productive
tillers
(m-2)

Spike length
(cm)

Grains/spike ‘000’ grain weight
(g)

ARFa VD
Gb

VGM
c

ARFa VD
Gb

VG
Mc

A
RF

a

V
D
Gb

VG
Mc

A
RF

a

VD
Gb

VGM
c

A
RF

a

VDG
b

VGM
c

T1 114.9 a 96.
3 a

104.
7  a

253.
0a

243
.3a

250
.0a

25
.4
a

24
.4
a

25.
9
ab

76
.0
a

71.
0a

77.6
a

21
.0
a

21.8
a

21.6
a

T2 112.4  ab 95.
0 a

99.7
ab

248.
3 ab

238
.0 b

240
.3b

23
.3
a

23
.1
ab

27.
0  a

71
.0
b

71.
0  a

79.7
a

19
.6
ab

21.1
ab

21.3
ab

T3 110.2 b 94.
3ab

102.
0ab

243.
6bc

236
.6b

243
.3b 23

.0
ab

22
.1
ab

23.
0
bc

70
.0
b

67.
3  a

66.0
0   b

19
.0
ab

20.8
b

21.0
ab

T4 109.6 b 94.
0 ab

98.2
b

237.
6c

233
.3 b

235
.0 c

22
.8
ab

20
.8
b

22.
1
cd

68
.0
b

64.
0
ab

66.0
b

17
.6
bc

20.8
b

20.6
b

T5

(weedy
check)

88.9  c 92.3  b91.3
c

219.
6d

218
.3c

199
.0 d

20
.5
b

18
.0
c

19.
3d

53
.0
c

56.
3  b

58.0
b

16
.6
c

19.2
c

18.8
c

LSD0.053.20 2.5
6

6.19 6.52 5.0
7

3.6
2

2.
71

2.
70

2.8
7

4.
11

7.6
7

9.60 2.
26

0.82 0.97

aAdaptive Research Farm
bVillageDers Gujran Tehsil Safdarabad
cVillageGhallarMaharanFerozwattvan
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Table-5.  Effect of different herbicides on grain yield (kg ha-1)at three different
locations under Adaptive Research Zone Sheikhupura during 2015.

Treatments

Location 1 Location 2 Location.3

Yield % increase
/decrease

Yield % increase
/decrease

Yield % increase
/decrease

Bispyribac sodium4260.0 A 26.4 4280.0 A 12.9 4336.7 A 18.9

Ethoxysulfuran 4206.7 A 24.8 4223.3  A 11.4 4230.0  B 15.9

Orthosulfamuron 4064.3 B 20.6 4230.0 A 11.6 4176.7  B 14.5

Penoxulam 3976.0 C 17.9 4136.7 B 9.1 4116.7  C 12.8

Weedy check 3370.0 D ---- 3790.0 C ----- 3646.7  D ----

LSD 5% 59.50 73.08 55.10

Means with the same letter are not significantly different in the respective category.
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