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ABSTRACT 
A field trial on weed control in wheat was conducted at Agricultural Research Station, Chitral (NWFP-Pakistan), during 2004-05 
using split plot arrangement of treatments. Three seeding rates (100, 125 and 150 kg ha-1) were assigned to main-plots while four 
herbicides (bromoxynil+ MCPA @ 0.45, clodinafop-propargyl @ 0.04, fenoxaprop-p-ethyl @ 0.75, isoproturon @ 1 kg a.i. ha-1) 
and a weedy check were allotted to subplots. Maximum weed control (79%) and minimum weed biomass (1086 kg ha-1) were 
observed in bromoxynil+MCPA followed by isoproturon (77 % and 1157 kg ha-1, respectively) as compared to the biomass in 
weedy control (3770 kg ha-1). Similarly, grain yield (2504 kg ha-1) and thousand grain weight (41 g) were the best in 
bromoxynil+ MCPA followed by isoproturon (2291 kg ha-1 and 40 g, respectively) as compared to weedy control (1406 kg ha-1 
and 37 g, respectively). Thus, the best weed management and yield were recorded in plots with bromoxynil+ MCPA @ 0.45 kg 
or isoproturon @ 1 kg a.i. ha-1 post emergence and a seeding rate of 125 kg ha-1. 
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INTRODUCTION 
Wheat is the major source of food for whole world 
population including Pakitan. During 2004-05, the 
area under wheat cultivation was 8.358 m ha, with a 
production of 21.6123 m t. In NWFP, the area under 
wheat cultivation was about 0.7486 m ha including 
one third as irrigated and two third as rain fed area 
giving a total production of 1.091 m t at the rate of 
1458 kg ha-1 (MINFAL, 2005). 
 
Farmers in high altitude areas (about 8 thousand feet 
and above) most often grow wheat, although yields 
are not as high as in the plains. The low yield can 
often be attributed to serious weed infestation in the 
crop. Weeds cause losses up to 30% in wheat 
production (Khan and Noor, 1995; Khan and 
Martwat, 2006; Marwat and Khan, 2007). Weeds 
reduce crop yield, deteriorate quality of farm produce 
and hence decrease market value of wheat. In 
Pakistan, the annual losses in wheat crop amount to 
more than Rs. 28 b at national level and Rs. 2 b in the 
North West Frontier Province (Hassan and Marwat, 
2001). In Chitral, wheat crop is severely infested by 
Galium aparine, Lolium sp., Avena fatua, 
Convolvulus arvensus, Fumaria indica, Rumex sp., 
Stellaria meidia, Medicago sp., Mellilotus sp., 
Coronopus didymus, Chenopodium sp., Euphorbia 
sp. and Anagallis arvensis as reported by the farming 
community during the survey of the project area 
during 2004-05.  
 
Chemical control method is being emphasized in 
modern agriculture (Khan et al. 2002).  
The herbicides chosen for the study were based on 
their readily availability at affordable costs and also 

on weed species infesting the farmers’ wheat fields. 
The study was carried out due to the lack of 
knowledge of the farming community about the 
herbicide selection and use. In addition to the 
herbicides, three densities of wheat were also 
included in the study to assess their impact on weed 
management and provide an environment friendly 
weed management tool to the farmers. The 
experiment was conducted with the objectives to 
select the best herbicide for weed control, to study the 
interaction the seed rates and herbicides and to study 
the effect of different seed rates alone. 
 
MATERIALS AND METHODS 
The field trial was conducted at Agricultural 
Research Station, Chitral, during wheat season 2004-
05, using wheat variety “Fakhr-i-Sarhad”. The 
experiment was laid out using a Randomized 
Complete Block Design in a split plot arrangement 
with three replications. Main plots consisted of three 
seeding rates (100, 125 and 150 kg ha-1) while sub-
plots comprised of four herbicides 
(bromoxynil+MCPA @ 0.45 kg, clodinafop-
propargyl @ 0.04 kg, fenoxaprop-p-ethyl @ 0.75 kg, 
and isoproturon @ 1 kg a.i. ha-1) and a weedy check. 
The size of each subplot was 5 m x 1.8 m consisting 
of 6 rows, each row 5 m long and 30 cm apart from 
the adjacent row. 
 
The soil was sandy loam in texture and was ploughed 
with tractor followed by harrowing. The seeds were 
sown in lines by drill method on October 28, 2004. 
NPK were applied at recommended rates just before 
sowing and half of the nitrogen was applied after one  
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month. All herbicide applications were made with a 
knapsack sprayer with nozzle size of 350 µm while 
volume of water used was at the rate of 300 L ha-1 

pressurized at 40 psi. The chronological order of the 
weeds that infested the experimental site was 
Convolvulus arvensus, Cirsium arvense, Carthamus 
oxyacantha, Chenopodium album, Avena fatua, Lolium 
sp., Fumaria indica, and Coronopus didymus.  
 
The data were recorded on (i) weed control 
percentage which was calculated from the weed 
density before and after herbicide application 
whereas the weed density data were obtained using a 
quadrat of size 1 m x 1 m thrown three times 
randomly at different locations in each plot, (ii) weed 
biomass one month after herbicide application, (iii) 
thousand grain weight, and (iv) gain yield recorded 
by harvesting the mid two rows in each plot on June 
3, 2005..  
 
Statistical analysis 
The data recorded for each parameter was individually 
subjected to the ANOVA technique by using MSTATC 
and means were separated by using LSD test at 5% 
independence level (Steel and Torrie, 1980). 
 
RESULTS AND DISCUSSION 
Weed control (%) 
The statistical analysis of the data showed that there 
was a significant effect of the herbicides and their 
interactions with seeding rates on weed control. It is 
evident from the data in Table I that the highest weed 
control (79%) was recorded in bromoxynil+MCPA 
treated plots. Among the seeding rates, even though 
non-significant, the highest weed control (52%) was 
recorded in seeding rate of 125 kg ha-1.  The most 
effective weed control (83%) was recorded in plots 
with seeding rate of 125 kg ha-1 treated with 
bromoxynil+MCPA. Analogous results were reported 
by Khan et al. (2002) and Khan et al. (1999). 
 

Weed biomass (kg ha-1) 
The statistical analysis of the data showed that the 
herbicides and their interaction with seeding rates had 
a significant effect on weed biomass. There was no 
significant effect of seeding rate on weed biomass. 
The data in Table II indicates that maximum weed 
biomass (3770 kg ha-1) was recorded in the weedy 
check while minimum (1086 kg ha-1) in bromoxynil+ 
MCPA which is statistically similar to isoproturon 
(1157 kg ha-1). Among the seeding rates, however 
statistically non-significant, the highest weed biomass 
(2121 kg ha-1) was recorded in seeding rate of 100 kg 
ha-1 that was closely followed by 150 and 125 kg ha-1, 
respectively. Somewhat similar results were reported 
by Khan et al. (2002) and Shahid (1994). 
 

Thousand grain weight (g) 
The data analysis revealed that thousand grain weight 
was significantly affected by the herbicides while 
there was no significant effect of seeding rate and no 
interaction with herbicide treatment. The data in 
Table III state that maximum thousand grain weight 
(41 g) was recorded in bromoxynil+ MCPA and 
minimum (37 g) was recorded in weedy check. 
Although non-significant statistically, the highest 
numerical value of thousand grain weight (40 g) was 
recorded in seeding rate 125 kg ha-1. Thus the 
increased thousand grain weight in bromoxynil+ 
MCPA plots may be attributed to the increased 
availability of resources to the wheat crop due to 
weed control. Hassan et al. (2003) reported that 
herbicide application increased thousand grain weight 
significantly as compared to the weedy check. 
 
Grain yield (kg ha-1) 
The data analysis showed that grain yield was 
significantly affected by the herbicides. There was no 
significant effect of seeding rate and no interaction 
with herbicide treatment. The data regarding wheat 
grain yield in Table IV provided the information that 
maximum grain yield (2504 kg ha-1) was recorded in 
bromoxynil+ MCPA treated plots and minimum grain 
yield (1406 kg ha-1) was recorded in weedy check. 
Even though non-significant, maximum grain yield 
(2053 kg ha-1) was recorded in seeding rate 125 kg 
ha-1. The increase in grain yield in the bromoxynil+ 
MCPA treated plots was probably due to the effective 
control of broad leaved weeds as there was a 
pronounced infestation of broad leaved weeds in the 
experiment site. The results are in similarity to those 
reported by Hassan et al. (2003) and Tunio et al. 
(2004). 
 
CONCLUSION AND RECOMMENDATION 
The results show that the herbicide bromoxynil+ 
MCPA @ 0.45 kg a.i. ha-1 was the most effective in 
weed control as there was a pronounced infestation of 
broadleaved weeds in the experimental plots. It was 
closely followed by isoproturon @ 1 kg a.i. ha-1 in 
both the weed control and grain yield. The best 
interaction effect for weed control and grain yield 
was observed in plots with seeding rate 125 kg ha-1 

treated with bromoxynil+ MCPA. Therefore, it is 
recommended for the farmers in Chitral that 
bromoxynil+ MCPA @ 0.45 kg a.i. ha-1 as post 
emergence herbicide is the best option for control of 
broad leaved weeds in wheat with seeding rate of 125 
kg ha-1 to gain desirable yields. 
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Table I.  Weed control (%) as affected by herbicides and seeding rates 

Seeding rates Herbicides 
100 kg ha-1 125 kg ha-1 150 kg ha-1 

Herbicide 
means 

Buctril super 60 EC 74 83 80 79 a 
Topik 15 WP 58 63 61 60 b 
Puma super  75EW 45 51 48 48 c 
Isoproturon 50 WP 72 81 78 77 a 
Weedy check 0 0 0 0 d 
Density means 50 55 54  

LSD0.05 for herbicides = 15.1 
* Means sharing a letter in common in the respective category do not differ significantly by LSD Test at 0.5 α 

 
Table II. Weed biomass (kg ha-1) as affected by herbicides and seeding rates 

Seeding rates Herbicides 
100 kg ha-1 125 kg ha-1 150 kg ha-1 

Herbicide 
means 

Buctril super 60 EC 1225 941 1091 1086 c 
Topik 15 WP 1918 1833 1900 1884 bc 
Puma super  75EW 2200 2061 2091 2118 b 
Isoproturon 50 WP 1258 1036 1175 1157 c 
Weedy check 4006 3776 3526 3770 a 
Density means 2121 1992 1956  

LSD0.05 for herbicides = 624 
* Means sharing a letter in common in the respective category do not differ significantly by LSD Test at 0.5 α  
 
Table III.  Thousand grain weight (g) as affected by herbicides and seeding rates 

Seeding rates Herbicides 
100 kg ha-1 125 kg ha-1 150 kg ha-1 

Herbicide 
means 

Buctril super 60 EC 39 44 40 41 a 
Topik 15 WP 38 38 38 38 b 
Puma super  75EW 38 38 38 38 b 
Isoproturon 50 WP 38 42 40 40 a 
Weedy check 37 37 37 37 b 
Density means 38 40 38  

LSD0.05 for herbicides = 1.7 
* Means sharing a letter in common in the respective category do not differ significantly by LSD Test at 0.5 α 
 
Table IV. Grain yield (kg ha-1) as affected by herbicides and seeding rates 

Seeding rates Herbicides 
100 kg ha-1 125 kg ha-1 150 kg ha-1 

Herbicide 
means 

Buctril super 60 EC 2206 2846 2460 2504 a 
Topik 15 WP 1926 2066 2006 1999 b 
Puma super  75EW 1833 1900 1886 1873 b 
Isoproturon 50 WP 2100 2473 2300 2291 a 
Weedy check 1340 1420 1460 1406 c 
Density means 1881 2141 2022  

 LSD0.05 for herbicides = 321  
* Means sharing a letter in common in the respective category do not differ significantly by LSD Test at 0.5 α  
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