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Rice (Oryza sativa L.) is the �orld�s most versatile
crop and is the most important staple food crop for

ABSTRACT
The field experiments were conducted during two consecutive Kharif  season of 2009 and 2010 at Students
Instructional Farm of Chandra Shekhar Azad University of Agriculture and Technology, Kanpur, to assess
the impact of different weed management practices in suppressing the weed species and production
potential of transplanted rice. Three new herbicides (Imazosulfuron, Ethoxysulfuron and Oxadiargyle) in
different concentration were tested along with two hand weeding copared with untreated (Control)
treatment. In all eight weed management treatments replicated three times were tested in Randomized
Block Design in rice field (Variety Pant-12). The results revealed that among three different herbicides
the Imazosulfuron 10%SC @60g.a.i./ha found more effective in weed suppression ability i.e. minimum
weed population/m2 (77.65 and 25.62), minimum dry weight of weeds (8.38 and 13.70g/m2) and maximum
weed control efficiency (73.87 and 42.32%) in both season, than other herbicides in rice field. Though,
individual weed species population/m2 was exhibited that all three herbicides were less effective in
controlling the population of Cyprus rotundus. The rice variety Pant-12 exhibited better growth and
yield attributing characters in Imazosulfuron 10%SC @60g.a.i./ha treatment and achieved maximum
grain yield (48.63q and 49.21q/ha) of rice followed by Imazosulfuron 10%SC @50g.a.i./ha recorded 47.58
and 48.34q/ha grain yield found non significant in 2009 and 2010, respectively. The increase in grain
yield of rice by the application of Imazosulfuron 10%SC @60g.a.i./ha to the tune of 20.87 and 19.65 per
cent in 2009 and 2010, respectively compared to untreated control plot which recorded minimum grain
yield of rice (34.48q and 39.54q/ha) in both seasons. The application of Imazosulfuron 10%SC @60g.a.i./
ha as pre emergence in transplanted rice achieved maximum net income (Rs.19783/ha and Rs.22465/ha)
and return per rupee (1.61 and 1.69) during 2009 and 2010, respectively.
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more than two third population of the country. The slogan
�Rice is life� is more popular in the country as this crop
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plays vital role in our national food security. Rice is most
valuable Kharif season crop in India. It is the �orld�s
second largest producer, followed by China. The
challenge ahead is sustaining the productivity growth
without endogening the natural resource base. The
projected target of 140 million tones of rice by 2025AD
is a stupendous task says Subbaiah (2006). Weed
competition is single important factor which limits rice
production to great extent. The problems of weed in
rice field become more intense lowing to frequent rainfall
coupled with greater relative humidity and congenial
temperature during rainy season. According to an
estimate, weeds competition caused 43 and 44 % yield
reduction compared to weed free treatment in rice by
Narwal et.al. (2002). Chemical weed control in rice
with selective herbicides is gaining importance over
cultural or mechanical method. This is true particularly
in the areas where labour is costly and scarce. The
maximum benefit from costly inputs in rice can be fully
derived when the crop is kept free from weed
particularly at critical competitive stage. The application
of weedicides as post emergence may provide viable
alternative in rice infested with wide spectrum of weeds
including sedges and broad leaved weeds. Therefore,
the present investigation was undertaken to develop an
effective and economical weed control schedule in
transplanted rice.

MATERIALS  AND  METHODS
 A field experiment was conducted at Students

Instructional Farm, C.S.A. Univ. of Agri. & Tech.
Kanpur during two consecutive Kharif seasons of 2009
and 2010. The Paddy variety Pant-12 was transplanted
on dated 30.07.2009 and 22.07.2010 at spacing of
20cm x 15cm with two seedlings/ hill. Soil of
experimental field was sandy loam in texture having 7.6
pH, 0.4% organic carbon, 183.0kg/ha available N,
18.0kg/ha P2O5 and 235.0kg/ha K2O. The treatments
comprises of three herbicides in different formulation
viz., Imazosulfuron 10%SC @40g.a.i./ha,
Imazosulfuron 10%SC @50g.a.i./ha, Imazosulfuron
10%SC @60g.a.i./ha, Imazosulfuron 10%SC
@60g.a.i./ha, Ethoxysulfuron 15%WDG @15g.a.i./

ha, Oxadiargyle 80%WP @100 g.a.i./ha, and one hand
weeding compared with untreated (Control). In all 8
weed management treatments were replicated three
times laid out in Randomized Block Design. The
herbicides were sprayed as per treatments as pre
emergence after transplanting during the both years. One
hand weeding was performed at 35 days after sowing.
The crop was fertilized with recommended dose of
fertilzers (120kgN,60kg P2O5, 60kg K2O, 20kg Zn
and 20kg S/ha). The crops were harvested on dated
10-11-2009 in first year and 11.11.2010 in second year.
The weed population was recorded with the help of
quadrate and counted species wise at critical stage of
crop (45DAS). The observations recording crop growth
characters, yield attributes and yields were recorded
time to time. Economics of treatments was also worked
out on the basis of market prices of different in puts and
crop produce. Weed control efficiency was calculated
with the help of following formula :
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RESULTS  AND  DISCUSSION
Weed studeis :
Weed population :

The dta regarding total population (Table-3)
envisages that the maximum weed count per meter squre
(123.65 and 54.46) was recorded under untreated
control plot and minimum (51.98 and 19.17) under
Imazosulfuron @100g.a.i./ha followed by
Imazosulfuron @60g.a.i./ha (77.65 and 25.62) during
2009 and 2010, respetively. The weed population was
reduced by the use of Imazosulfuron @100g.a.i./ha
to the tune of 57.96 and 64.79 per cent during 2009
and 2010, respectivly, up to maximum extent compared
to other weed control treatment. The weed supression
ability of different weed control tretament was more
visible in case of individual weed count per meter squre
(Table-1). The population of D. arvensis (6.66, 3.60
and 4.66, 3.18 during 2009 and 2010, respectively/
m2) was reduced significantly by spraying of
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Imazosulfuron though the doses @60 and 100g.a.i./
ha respetively, compared to untrealted control but
exhibited non singnificant difference among them selves.
The population of T. monogyna was recorded
maximum (11.33 and 10.30/m2) under untreated plot
and minimum (2.66 and 2.48/m2) in Imazosulfuron
@100g.a.i./ha followed by Imazosulfuron @60g.a.i./
ha (4.33 and 3.10/m2) which is non significant during
2009 and 2010, respectively. The population of C.
rotundus, L. chinensis and P. hysterophourus were
also reduced in similar manner. The hand weeding
treatment supress population of D. arvensis, T.
monogyna and P. hysterophosea effetcively but less
effective in case of C. rotundus, L. chinensis compared
to herbicides. The results were shown uniformity with
the findings of Shobha Sondhia (2008).

Dry weight of weed (g) :
The data regarding dry weight of individual weed

species and dry weight of total weeds were summarized
in Table-2 and 3. The dry weight of total weed

population was reduced maximum (5.37 g and 13.82g)
under Imazosulfuron @100g.a.i./ha treatment followed
by 8.38 and 13.70g in Imazosulfuron @60g.a.i./ha and
minimum reduction in dry weight was recorded under
untreated control treatment (32.07 and 23.75g) during
2009 and 2010, respectively. In case of individuals weed
species D. arvesis recorded maximum dry weight (9.91
and 5.55g/m2) in untreated plot and minimum dry weight
(2.11 and 1.22g/m2) in Imazosulfuron @100g.a.i./ha
while there is no significant difference was observed in
case of Imazosulfuron @60g.a.i./ha dose which
recorded dry weight of 2.93 and 1.89g/m2. The dry
weight of T. monogyna was recorded minimum (2.25
and 1.33g/m2) under Imazosulfuron @100g.a.i./ha but
it was found non significant with other doses i.e. 60 and
50g.a.i./ha of Imazosulfuron. In case of C. rotundus,
the dry weight was recorded minimum (0.30 and 0.15g/
m2) under higher doses of Imazosulfuron @100g.a.i./
ha. Similar trend was observed in the dry weight of L.
chinensis and P. hysterophourus. The Imazosulfuron
10%SC in differernt proved its superiority over other

Table 1: Individual Weed count / m2 at critical stage in rice as influenced by weed management practices 
D. arvensis T. monogyna C. rotundus L. chinensis P. hysterophorus 

Treatments 2009-
10 

2010-
11 

2009-
10 

2010-
11 

2009-
10 

2010-
11 

2009-
10 

2010-
11 2009-10 2010-

11 

Imazosulfuron 10% SC @ 

40 g.a.i./ha 

9.66 5.12 7.33 2.41 41.33 13.10 36.00 7.51 5.00 3.80 

Imazosulfuron 10% SC @ 

50 g.a.i./ha 

7.66 4.84 4.66 3.78 38.33 12.20 34.33 6.40 3.33 3.10 

Imazosulfuron 10% SC @ 

60 g.a.i./ha 

6.66 3.60 4.33 3.10 32.00 11.30 31.66 5.12 3.00 2.50 

Imazosulfuron 10% SC @ 

100 g.a.i./ha 

4.66 3.18 2.66 2.48 25.00 7.21 17.66 4.20 2.00 2.10 

Ethoxysulfuron 15% 

WDG @ 15 g.a.i./ha 

13.66 6.34 11.00 4.78 42.00 13.50 37.33 7.20 5.33 3.90 

Oxadiargyle 80% WP @ 

100 g.a.i./ha 

9.33 5.12 6.66 5.34 38.66 12.13 35.66 3.60 4.66 3.60 

one hand weeding 4.00 2.50 2.33 2.12 46.66 4.25 41.33 3.50 5.66 1.80 

Untreated (Control) 14.66 12.12 11.33 10.32 51.33 15.12 40.33 12.80 6.00 4.10 

S.E. ± 1.68 0.59 1.10 0.30 2.00 0.77 3.92 0.71 0.95 0.36 

C.D. (P=0.05) 3.61 1.27 2.36 0.64 4.30 1.66 8.40 1.53 2.04 0.78 
Note: SC= Soluble Concentration, WDG= Wetable Dectable Granules, WP= Wetable Powder 
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herbicides in reducing dry weight of existing weed
species. Similar finding were reported by Deb et al.
(2007) and Singh and Singh (2010).

Crop studies :
Growth and yield attributes :

The data pertaining to growth charecters and yield
attributes of rice were summarized in Table- 4. The height
of plants under diffrent treatment showed non significant
difference during first year but diiffered significanlty

during second year of observation compared to
untreated control though there is no significant difference
among weed control treatment. The same pattern eas
visualized in case of fresh weight and dry weight of
plants. The amximum fresh weight (148.70 and
146.20g) and dry weight (48.98 and 47.65g) during
2009 and 2010, respectively was registered in
Imazosulfuron @60g.a.i./ha treatment. The frsh weight
and dry weight of plants was reduced by incresing the
concentartion of Imazosulfuron up to @100g.a.i./ha

Table 2 : Dry weight of different weed species (g/m2) at critical stage in rice as influenced by weed management practices 
D. arvensis T. monogyna C. rotundus L. chinensis P. hysterophorus 

Treatments 2009-
10 

2010-
11 

2009-
10 

2010-
11 

2009-
10 

2010-
11 

2009-
10 

2010
-11 2009-10 2010-

11 
Imazosulfuron 10% SC 
@ 40 g.a.i./ha 

5.40 2.13 6.55 2.32 0.69 0.27 0.51 5.85 1.33 5.32 

Imazosulfuron 10% SC 
@ 50 g.a.i./ha 

3.06 2.05 4.45 2.05 0.40 0.19 0.40 5.57 0.88 5.03 

Imazosulfuron 10% SC 
@ 60 g.a.i./ha 

2.93 1.89 4.06 1.55 0.38 0.19 0.30 5.27 0.71 4.80 

Imazosulfuron 10% SC 
@ 100 g.a.i./ha 

2.11 1.22 2.25 1.33 0.30 0.15 0.79 5.57 0.92 5.55 

Ethoxysulfuron 15% 
WDG @ 15 g.a.i./ha 

6.93 2.83 9.05 2.03 0.70 0.25 0.63 6.02 1.55 5.23 

Oxadiargyle 80% WP @ 
100 g.a.i./ha 

3.88 3.28 6.05 2.35 0.55 0.28 0.47 5.52 1.11 5.52 

One hand weeding 1.60 1.09 12.80 5.12 0.71 0.34 1.03 6.57 7.40 5.53 
Untreated (Control) 9.91 5.55 12.88 5.03 0.74 0.35 1.06 6.80 7.48 6.02 
S.E. ± 0.47 0.31 0.90 0.21 0.02 0.02 0.04 0.87 0.23 0.47 
C.D. (P=0.05) 0.99 0.66 2.14 0.45 0.04 0.04 0.08 N.S. 0.80 0.99 
NS= Non-significant 

Table 3: Total weeds population (per m2), total dry weight (g/m2) of weed and weed control efficiency (%) as influenced 
by weed management practices 

Population of all 
types weeds 

Dry weight of all type 
weeds (g) 

Weed control 
efficiency (%) Treatment 

2009-10 2010-11 2009-10 2010-11 2009-10 2010-11 
Imazosulfuron 10%SC @40g.a.i./ha 99.32 31.94 14.48 15.89 54.85 33.09 
Imazosulfuron 10%SC @50g.a.i./ha 88.31 30.32 9.19 14.87 71.34 37.39 
Imazosulfuron 10%SC @60g.a.i./ha 77.65 25.62 8.38 13.70 73.87 42.32 
Imazosulfuron 10%SC @100g.a.i./ha 51.98 19.17 5.37 13.82 83.26 41.82 
Ethoxysulfuron 15%WDG 15g.a.i./ha 109.32 35.72 18.86 16.36 41.19 31.12 
Oxadiargyl 80%WP @100g.a.i./ha 94.97 29.79 12.06 16.95 62.39 28.63 
One hand weeding 99.98 14.17 23.54 8.65 26.60 63.58 
Untreated (control) 123.65 54.46 32.07 23.75 - - 
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during both seasons. The same ill effect was also seen
on plant height also.

The yield attributing character viz., tillers/m2 were
influence significantly by weed control treatment but
panicle length, and spikelets per panicle characters
ahowed no significant effect of weed management
practices. The maximum number of tillers/m2 (443.30
and 461.71), panicle length (26.16 and 27.80cm), spike
let/ panicle (11.0 and 12.00), grains/panicle (154.30
and 111.56) were recorded in Imazosulfuron @60g.a.i./
ha treatment, while there are detrimental effect was
noticed by increasing the dose of Imazosulfuron up to
@100g.a.i./ha and the minimum tillers/m2 (306.60 and
284.00), panicle length (24.83 and 25.15cm), spike
lets/panicle (9.66 and 9.60) and grains/panicle (135.0
and 105.83) were recorded under untreated control
treatment during 2009 and 2010, respectvely. The test
weight of rice grain was registered maximim (23.33 and
23.84g) Imazosulfuron up to @60g.a.i./ha and
minimum (21.05 and 21.20g) in higher dose of
Imazosulfuron @100g.a.i./ha treatment, clearly
depicted the ill effect of higher dose of herbicide on test
weight of rice grain. Similar finding were reported by
Jadhav et al. (2007).

Weed control efficiency (%) :
Data regrading the weed control efficiency has been

given in Table-3. Among the weedicides the maximum
weed control efficiency of 73.87 and 42.32% was
recorded under the application of Imazosulfuron 10%
SC@60g.a.i./ha and minimum of 26.60 and 21.47%
weed control efficiency in one hands weeding treatment
during 2009 and 2010, respectively. On an average,
the use of Imazosulfuron 10%SC @60g.a.i./ha
herbicids increased the weed control efficiency by a
margin of 14.13%, 3.73%, 21.94%, 12.59%, 34.06%
and 1.80% over Imazosulfuron 10%SC @40g.a.i./
ha. Imazosulfuron 10%SC @50g.a.i./ha
Ethoxysulfuron 15%WDG @15g.a.i./ha,
Oxadiargyle 80%WP @100g.a.i./ha, one hands
weeding and higher dose of Imazosulfuron 10%SC
@100g.a.i./ha, respectively. Similar findings were
reported by Deb et.al. (2007) and Jadhav et.al. (2007).

Yields :
The highest biological yield of rice (118.24q/ha and

135.32q/ha) were obtained in Imazosulfuron 10%SC
@60g.a.i./ha which is statistically at par yield with
Imazosulfuron 10%SC @50g.a.i./ha (117.17q/ha and
132.85q/ha) during both the years followed by
Oxadiargyl @100g.a.i./ha (110.61q/ha) in first year
and under one hand weeding of 131.85q/ha in second
year, respectively. The highest grain yield of rice (48.63q/
ha and 49.21q/ha) were recorded in Imazosulfuron
10%SC @60g.a.i./ha followed by Imazosulfuron
10%SC @50g.a.i./ha (47.58q/ha and 48.34q/ha)
Oxadiargyl 80%WP @100g.a.i./ha (45.61 and
46.30g/ha), one hand weeding (42.71 and 47.31q/ha)
in 2009 and 2010, respectively. On an average, the
application of Imazosulfuron 10%SC @60g.a.i./ha
treatment increased the grain yield to the tune of 5.20q/
ha (11.89%), 0.96q/ha (2.00%), 7.87q/ha (19.17%),
2.96q/ha (6.44%), 3.91q/ha (8.69%), 9.91q/ha
(25.40%) and 14.07q/ha (40.21%) by the use of
Imazosulfuron 10%SC @40g.a.i./ha, Imazosulfuron
10%SC @50g.a.i./ha, Ethoxysulfuron 15%WDG
@15g.a.i./ha, Oxadiargyle 80%WP @100g.a.i./ha,
one hands weeding, untreated plot and higher dose of
Imazosulfuron 10%SC @100g.a.i./ha, respectively.
The straw yield of rice was highest (69.54q/ha and
86.11q/ha) in Imazosulfuron 10%SC @60g.a.i./ha,
which is at par with Imazosulfuron 10%SC @50g.a.i./
ha produced 69.50q/ha and 84.54q/ha. The highest
dose of Imazosulfuron up to 100g.a.i./ha shown will
effect on the yielding capacity of rice plant which
recorded minimum straw yield (66.86 and 61.61g/ha)
during both years. Similar findings were reported by
Deb et. al. (2007) and Natrajan et.al. (2006).

Economics :
The highest gross income of Rs.52891 and

Rs.55115/ha was obtained in Imazosulfuron 10%SC
@60g.a.i./ha, followed by Rs.52199 and Rs. 54136/
ha in Imazosulfuron 10%SC @50g.a.i./ha during
2009-10 and 2010-11, respectively. The maximum net
income of Rs.19783 and Rs.22465/ha was achieved
with Imazosulfuron 10%SC @60g.a.i./ha during first
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and second year, respectively. On an average, the use
of Imazosulfuron 10%SC @60g.a.i./ha increased the
net return to the tune of Rs.4664/ha (28.34%), Rs.381/
ha (1.84%), Rs.6245/ha (41.97%) Rs.1497/ha
(7.63%), Rs.3395/ha (19.15%), Rs.6889/ha (48.39%)
and Rs.15843/ha (300%) over Imazosulfuron 10%SC
@40g.a.i./ha, Imazosulfuron 10%SC @50g.a.i./ha,
Ethoxysulfuron 15%WDG @15g.a.i./ha,
Oxadiargyle 80%WP @100g.a.i./ha, one hands
weeding, untreated plot and higher dose of
Imazosulfuron 10%SC @100g.a.i./ha, respectively.
The highest return/ rupee (1.61 and 1.69) were recorded
in Imazosulfuron 10%SC @60g.a.i./ha treatment
during both years.
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