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ABSTRACT

Effect of five herbicides on narrow leaved weeds and grain yield of wheat was 
studied  under  field  conditions  at  Adaptive  Research  Farm,  Vehari,  Pakistan 
during  2005-06  to  2007-08.  The  treatments  consisted  of  Chlodenafop 
propargyle  +  Chloquintoset  mexyle,  Isoproturon+Carfentrazone,  Isoproturon, 
Fenoxaprop,  Metribuzin  and  control  (weedy  check).  Data  revealed  that  all 
herbicides decreased Phalaris minor and Avena fatua population significantly 
as  compared to  control  and increased the grain  yield of  wheat.  Average of 
three  years  results  depicted  that  maximum  grain  yield  (3600  kg/ha)  was 
obtained in Chlodenafop treated plots and minimum from weedy check (2934 
kg/ha).  Different herbicides gave 1.53 to 22.69 percent more grain yield over 
control. Fenoxaprop and Chlodenafop gave maximum weeds mortality of 88.33 
and 86.21  percent  against  Avena fatua  and 75.91 and 79.12 percent  against 
Phalaris  minor, respectively.  Metribuzin  was  the  least  effective  herbicide 
against narrow leaved weeds. Chlodenafop gave higher benefit cost ratio (4.50) 
followed by Fenoxaprop (3.40) and Isoproturon (3.26) as against the minimum 
with Isoproturon+Carfentrazone (1.37).
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INTRODUCTION

According to Qureshi (7) weeds are responsible for 30 percent loss in wheat 
yield under normal condition. Chemical weed control is an effective way to 
control  weeds if  applied  at  proper  time.  Efficacy of  different  herbicides  in 
wheat was reported by many researchers (4, 8). The control of weeds is a 
basic requirement and major component of management of crop production 
system  (11).  The  competitive  weeds  with  wheat  crop  in  cotton  zone  of 
southern  Punjab  are  narrow leaved,  because  due to the intensive use of 
selective herbicides for weed control the population of broad leaved weeds 
has been replaced almost entirely by narrow leaved weeds. Among narrow 
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leaved weeds, Phalaris minor Retz. and Avena fatua L. are predominant and 
wide spread. Sharar et al. (9) tested the efficacy of Puma Super, Tolkan and 
Sencor  and  observed  that  all  herbicides  significantly  decreased  weed 
population  over  check  with  increase  in  grain  yield.  Post  emergence 
application of Panther 520FW, Arelon 500FW and Puma Super 69FW gave 
97.24,  96.33  and  88.65  percent  mortality  against  monocot  weeds  and 
increased wheat grain yield by 43.83, 44.24 and 40.46 percent, respectively 
(6).  Ahmad  et al. (1)  applied Topic 240EC and Puma Super 69FW which 
gave  96.37  and  97.95  percent  control  of  Phalaris  minor,  respectively  as 
compared  with  weedy  check.  Topic  240EC  treated  plots  resulted  in  92 
percent  more  grain  yield  than  control  plots.  Malik  et  al. (5)  reported  that 
Fenoxaprop  and  Chlodenafop  are  the  most  effective  chemicals  against 
Isoproturon-resistant  Phalaris  minor.  Jabbar  et  al. (3)  concluded  that 
chemical weed control significantly decreased weed population and resulted 
in increased wheat grain yield over weedy check. Ali et al. (2) after testing six 
herbicides against narrow leaved weeds in wheat concluded that Isoproturon 
was the most effective herbicide in controlling  Phalaris minor, while  Avena 
fatua was  controlled  with  Fenoxaprop  and  Chlodenafop  giving  maximum 
grain yield over control. Chlodenafop proved to be higher in benefit cost ratio 
of 1:4.08 as against the minimum (1.00) with Isoproturon + Carfentrazone.

The  present  study  was  undertaken  to  evaluate  the  efficacy  of  different 
herbicides against narrow leaved weeds in wheat crop to find out the most 
effective and economical herbicides for higher wheat grain yield.

MATERIALS AND METHODS

This  study  was  conducted  at  Adaptive  Research  Farm,  Vehari,  Pakistan 
during  rabi  2005-06  to  2007-08.  Five  herbicides  namely  Chlodenafop 
propargyle (150 g/kg) + Chloquintoset mexyle (37.5 g/kg) (Topic 15WP @ 
247g/ha), Isoproturon 50% +Carfentrazone-ethyle 0.75% (Affinity 50WG @ 2 
kg/ha),  Isoproturon  45.1%  (2  kg/ha),  Fenoxaprop-P-ethyle  7.15%  (Puma 
Super 75EW @ 1.235 l/ha) and Metribuzin 70% (Sencor 70WP @ 247 g/ha) 
were sprayed at post emergence stage after first irrigation in moist condition. 
A knapsack hand sprayer  fitted with T-jet  nozzle was used at the time of 
spray. A check plot was left unweeded. The trial was laid out in RCBD with 
three replications and a plot size of 7.5m x 10m. Wheat variety AS-2002 was 
sown in 22.5 cm apart lines with single row hand drill having a seeding rate of 
150 kg per hectare. All P, K and half of N applied at sowing while remaining 
half of N was applied at first irrigation. Recommended fertilizer dose of 128-
114-62 kg NPK per hectare was applied during study period and irrigations 
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were applied according to the requirement  of  the crop.  All  other practices 
were kept normal and uniform for all experimental units. The weeds under 
study were naturally occurred and not  seeded.  Data for  weed count  were 
recorded from three randomly selected places in each experimental unit after 
28 days of spray and weed mortality percentage was estimated. Wheat grain 
yield  was  recorded  at  maturity  after  harvesting  the  crop  and  data  were 
analyzed statistically (10). Economic analysis was carried out by computing 
cost benefit ratio.

RESULTS AND DISCUSSION

During the study years, mostly narrow leaved weeds viz. Phalaris minor Retz. 
and  Avena fatua L.  were found and assumed to be similar  in control  and 
treated  plots.  However,  Phalaris  minor infestation  was higher  than  Avena 
fatua.

Weed count/m2 and mortality percentage

The average data on weed count revealed that Phalaris minor had maximum 
infestation (79.34%) (Table 1) over  Avena fatua (10.42%) (Table 2) during 
three years in weedy control plot. With regards to mortality percentage, Fig. 1 
indicated  that  application  of  different  herbicides  controlled  the  weeds 
significantly and average mortality percentage of both narrow leaved weeds 
ranged from 37.12 to 82.66 percent.  Maximum mortality (79.12%)  against 
Phalaris minor was observed in Topic treated plots followed by Puma Super 
(75.91%), Isoproturon (71.61%) and Affinity (69.16%) treated plots.
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Minimum mortality (59.81%) was obtained in Sencor treated plots (Table 1). 
Maximum  mortality  of  Avena  fatua  (88.33%)  was  noted  in  Puma  Super 
treated  plots  closely  followed  by  Topic  (86.21%).  Affinity  and  Isoproturon 
partially  suppressed  the  Avena  sp.  Sencor  while  appeared  as  the  least 
effective with 14.43 percent mortality.

Table 1. Effect of different herbicides against Phalaris minor population. 

Treatments Number of Phalaris minor plants/m2 Mortality 
(%)

2005-06 2006-07 2007-08 Average
Chlodenafop + Chloquintoset (Topic) 19.46f 19.82d 10.59e 16.62f 79.12
Isoproturon + Carfentrazone (Affinity) 30.77c 27.27c 15.90c 24.65c 69.16
Isoproturon 28.06d 25.48c 14.52cd 22.69d 71.61
Fenoxaprop (Puma Super) 23.32e 20.80d 13.17d 19.09e 75.91
Metribuzin (Sencor) 40.27b 34.82b 21.13b 32.07b 59.81
Control 101.12a 80.76a 56.13a 79.34a
LSD > 0.05 1.68 2.75 1.91 1.38

Table 2. Effect of different herbicides against Avena fatua population. 

Treatments Number of Avena fatua plants/m2 Mortality 
(%)

2005-06 2006-07 2007-08 Average
Chlodenafop + Chloquintoset (Topic)    2.00c   1.21d 1.02d   1.41d 86.21
Isoproturon + Carfentrazone (Affinity) 11.30b  8.41bc 4.82bc   8.18bc 22.13
Isoproturon   9.76b   7.56c 4.38c   7.23c 30.71
Fenoxaprop (Puma Super)  1.80c   1.44d 0.57d   1.27d 88.33

Metribuzin (Sencor) 12.15a
b   9.22b 5.43b   8.93b 14.43

Control 14.23a 10.58a 6.45a 10.42a
LSD>0.05   2.52   0.99 0.82   1.24 22.13

These results agreed to those of Ahmad  et al. (1) and Malik  et al.  (5). All 
herbicides exhibited no phytotoxic effects on wheat crop except Affinity and 
Sencor where wheat plants recovered late and reduced the grain yield. The 
data  (Table  1  and  Table  2)  showed  that  all  herbicides  decreased  weed 
density of  both narrow leaved weeds significantly over control  plots during 
three  years  of  study.  The  number  of  Avena  fatua plants  in  control  plots 
(14.23) was statistically at par with the Metribuzin treated plots (12.15) in the 
year 2005-06. (Table 2). Maximum number of weeds was recorded in weedy 
check  during  all  study  years.  The average  data  depicted  that  number  of 
Phalaris minor and Avena fatua plants in treated plots varied from 16.62 to 
32.07 and 1.27 to 8.93/m2 against maximum of 79.34 and 10.42/m2 in weedy 
check,  respectively.  Topic  and  Puma  Super  gave  better  control  against 
Phalaris  minor and  Avena  fatua  plants. These  herbicides  proved  to  be 
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equally effective in killing  Avena fatua but  Puma Super (Fenoxaprop) was 
rather  less  effective  to  reduce  Phalaris  minor population  than  Topic 
(Chlodenafop). Metribuzin (Sencor), proved to be least effective in controlling 
both the weeds as compared to other herbicides. Ali et al. (2) also found that 
Fenoxaprop and Chlodenafop gave maximum control against Avena fatua.

Grain yield

The  data  (Table  3)  revealed  that  application  of  different  herbicides 
significantly affected the grain yield. Maximum grain yield (3600 kg/ha) was 
obtained in Topic treated plots with an increase of 22.69 percent over control 
followed  by Puma Super  treated  plots  (3511  kg/ha)  giving  19.65  percent 
increase  over  weedy  check.  Isoproturon  and  Affinity  occupied  3rd and  4th 

position giving 16.0 and 11.59 percent higher yield, respectively than control. 
Minimum yield (3272 kg/ha) was  produced  Metribuzin  treated  plots  with an 

Table 3. Effect of different herbicides on grain yield of wheat (kg/ha).

Grain yield (kg/ha)

Treatments 2005-06 2006-07 2007-08 Average Percent
Increase

over
control

Chlodenafop + Chloquintoset (Topic) 3448a 3798a 3553a 3600a 22.69
Isoproturon + Carfentrazone (Affinity) 3295d 3130cd 3397d 3274d 11.59
Isoproturon 3367bc 3373bc 3470bc 3403c 16.00
Fenoxaprop (Puma Super) 3402ab 3628ab 3502ab 3511b 19.65
Metribuzin (Sencor) 3300cd 3110d 3407cd 3272d 11.53
Control 2970e 2795e 3037e 2934e -
LSD > 0.05 69.94 262.2     68.45 84.96 -

increase of  11.53 percent  over  control  which was due to lower  control  of 
narrow leaved weeds. Enhanced grain yield in herbicide treated plots might 
be due to availability of more nutrients, light, moisture and space resulting in 
better crop growth (1, 5, 9). Nevertheless, the lowest grain yield (2934 kg/ha) 
in weedy check was probably due to the effect of hard competition between 
crop plants and weeds for mineral nutrients, moisture, etc. which ultimately 
affected the grain yield. These results are in line with those of Ali et al. (2).

ECONOMIC ANALYSIS

Economic analysis made on the basis of average grain yield of three years 
revealed that all herbicides gave considerably higher net benefit than control 
(Table  4).  The  plots  treated  with  Chlodenafop  gave  higher  net  benefit 
amounting to Rs. 41748 per hectare followed by Fenoxaprop (Rs. 40559) and 
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Isoproturon (Rs. 39156) against minimum in Isoproturon+Carfentrazone (Rs. 
37568)  treated  plots.  Chlodenafop  gave  higher  benefit  cost  ratio  (4.50) 
followed  by  Fenoxaprop  (3.40)  and  Isoproturon  (3.26)  as  against  the 
minimum (1.37) with Isoproturon + Carfentrazone. These findings are in line 
with  those  of  Ali  et  al.  (1)  who  found  Chlodenafop,  Fenoxaprop  and 
Isoproturon more economical  herbicides for  controlling  Phalaris  minor and 
Avena fatua without any phytotoxicity in wheat crop.

Table 4. Economic analysis of different herbicides.

Treatments Average 
grain yield 

(kg/ha)

Income
(Rs/ha)

Total cost of
herbicides/

labour/
rent (Rs/ha)

Net
benefit
(Rs/ha)

Cost benefit 
ratio

Control 2934 35208 - 35208 -
Chlodenafop + Chloquintoset (Topic) 3600 43200 1452 41748 1:4.50
Isoproturon + Carfentrazone (Affinity) 3274 39288 1720 37568 1:1.37
Isoproturon 3403 40836 1320 39516 1:3.26
Fenoxaprop (Puma Super) 3511 42132 1573 40559 1:3.40
Metribuzin (Sencor) 3272 39264 1018 38345 1:3.08

(a) Average prevailing market prices of different herbicides: Topic @ Rs. 426 / 100g; Affinity @ Rs. 
660/kg; Isoproturon @ Rs. 460/l.; Puma Super @ Rs. 950/l; Metribuzin @ Rs. 250/100g. 
b) Labor for herbicide application 2 man/day/ha = Rs. 125 /man
c) Rent of sprayer      = Rs. 75 /day
d) Price of wheat grain      = Rs.   12 /kg

There was significantly positive relationship (R2 = 0.79, 0.88, n = 5) between 
mortality percentage of both weeds and grain yield. With increasing trend of 
mortality  the  grain  yield  was  enhanced  (Fig.  2).  Significantly  negative 
relationship (R2 = -0.85,-0.77 n = 5) was found between number of weeds and 
grain yield at different herbicides used in the study. A unit increase in number 
of weeds led to reduction in grain yield (Fig. 3).
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CONCLUSIO
N

The study concludes that effective control against  Phalaris minor and  Avena fatua 
weeds  was observed in the application of Chlodenafop (@ 247 g/ha), Fenoxaprop 
(1.235 l/ha)  and Isoproturon (2.00 kg/ha)  in  wheat and ultimately grain  yield was 
enhanced. These herbicides could be safely applied on commercial scale without any 
phytotoxicity  to  wheat  crop.  Moreover,  Chlodenafop  proved  to  be  the  more 
economical herbicide giving higher cost benefit ratio (1:4.50) than other herbicides.
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