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ABSTRACT 
 

A study was conducted at Adaptive Research Farm, Rahim Yar Khan, Pakistan 
during 2009-10 to see the efficacy of mixing different herbicides for controlling 
broad and narrow leaved weeds in wheat. The herbicides included were 
Isoproturan + Carfentazine (Affinity 50% w/w) (2000 g/ha), Isoproturan 50% w/w 
(2000 g/ha), Isoproturan 50% w/w (2000 g/ha) + Buctril Super 60EC (750 ml/ha), 
Isoproturan 50% w/w (2000 g/ha)+Buctril Super 60EC (500 ml/ha), Isoproturan 
50% w/w (2000 g/ha)+Buctril Super 60EC (375 ml/ha), Isoproturan 50% w/w 
(1500 g/ha)+Buctril Super 60EC (750 ml/ha), Isoproturan 50% w/w (1500 gm/ha) 
+ Buctril Super 60EC (500 ml/ha), Isoproturan 50% w/w (1500 gm/ha) + Buctril 
Super 60EC (375 ml/ha), Isoproturan 50% w/w (1000 g/ha) + Buctril Super 60 EC 
(625 ml/ha) and weedy check. Average of three years results revealed that all 
mixed doses of broad and narrow leaved herbicides significantly decreased the 
population of broad and narrow leaved weeds compared with weedy check. 
Isoproturan 50% w/w (2000 g/ha) + Buctril Super 60 EC (750 ml/ha) and 
Isoproturan 50% w/w (2000 g/ha) + Buctril Super 60 EC (500 ml/ha) proved as 
the most effective in controlling Phalaris minor and Chenopodium album 
population with maximum average mortality of 85.5 and 83.5 percent, 
respectively without being phytotoxic to wheat. Relatively lower weed mortality 
was observed in other mixed doses over control (untreated). Maximum plant 
height (93.92 cm), fertile tillers (353.6/m2) and 1000-grain weight (41.0 g) and 
grain yield (3300 kg/ha) were maximum in Isoproturan 50% w/w (2000 g/ha) + 
Buctril Super 60EC (750 ml/ha), Isoproturan 50% w/w (2000 gm/ha) + Buctril 
Super 60 EC (500 ml/ha) treated plots also enhanced yield significantly over 
control. It is recommended that mixed doses of Isoproturan 50% w/w (2000 
g/ha) + Buctril Super 60 EC (750 ml/ha) and Isoproturan 50% w/w (2000 g/ha) + 
Buctril Super 60 EC (500 ml/ha) may be applied against broad and narrow 
leaved weeds after 1st irrigation in moist soil to maximize wheat grain yield per 
unit area. 
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INTRODUCTION 
 
Wheat (Triticum aestivum L.) is a food crop of Pakistan and is grown on an 
area of 9.062 million hectares annually (2). Weeds compete with crops for 
nutrients, light, space, moisture, etc. causing reduction in wheat vigour, 
tillering, head size and kernel weight (19). In spite of many other factors, low 
yield of wheat is attributed to serious weed infestation. Losses due to weeds 
have been reported from 18 to 30 percent (4). Different methods of weed 
control include manual weeding, mechanical weeding, intercropping and use 
of herbicides (12). Chemical weed control method is preferred over other 
methods because it is quick, more effective and relatively cheaper (18). Total 
loss of wheat estimated at 28 billion is attributed to weeds (8). Qazi et al. (16) 
obtained more grain yield (3974 kg/ha) through chemical control against 
hand weeding (3670 kg/ha) with higher cost benefit ratio (1:2.88). No doubt, 
dicot weeds do not reduce as much wheat yield as those of grassy weeds, 
but as a result of frequent use of isoproturan, new dicot weeds like Lathyrus 
aphaca, Convolvulus arvensis and Galium aparine are emerging. These 
weeds are tolerant to isoproturan and most of the prevalent dicot herbicides 
are emerging as problem weeds in Punjab. L. aphaca, C. arvensis and G. 
aparine have become problem weeds of wheat in rice and cotton in central 
mixed crop zone of Punjab (7). Weeds are responsible for 30 percent loss in 
wheat yield under normal condition (11). Qureshi (17) reported that in 
Phalaris minor and Avena fatua problem areas, substituted urea herbicides 
provide better weed control economically. In another study (4), 73-75 percent 
weeds infestation was recorded in wheat crop due to Phalaris minor.   
 
Weeds not only reduce wheat yield but also deteriorate its quality and market 
value. Hence, weed control is very important for increasing wheat production. 
Use of herbicides has proved an effective tool to achieve the goal of self-
sufficiency in wheat during the previous decade. From the year 1979 to 2006, 
a dozen of herbicide molecules as single or combined form have been tested 
and more than 50 formulations have been approved for weed control in 
wheat. Out of these, 18 formulations have been approved for the control of 
dicot weeds in Punjab (2). 
 
The weeds infestation in wheat fields throughout Pakistan has undergone 
changes during past few years. As a result of intensive weed control with 
different selective herbicides in wheat, among broad leaved weeds 
Chenopodium album and among narrow leaf weeds Phalaris minor have 
become most prominent weeds in Bahawalpur zone. Both the weeds are 
prominent, aggressive and strong competitors for water, nutrients, light, etc. 
with the result that benefits from applied inputs are not fully realized. 
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Special products available in the market for broad and narrow leaved weeds 
are costly and their application is also a problem and sometimes these do not 
control weeds like ‘dumbi siti’ and ‘jangli jai’. This study was designed to find 
out the efficacy of most appropriate mixed doses of Isoproturan and Buctril 
Super so that mixed herbicide solution may be recommended for practical 
weed control in wheat. Chemical weed control significantly decreased weed 
population and biomass and promoted tillering per unit area which ultimately 
resulted in increased wheat grain yield over weedy check (9). 
 

MATERIALS AND METHODS 
 

This study was conducted at Adaptive Research Farm, Rahim Yar Khan, 
Pakistan for three consecutive years (2007-10) on loam soil with low organic 
matter. Mixed broad and narrow leaved herbicides with different doses (Table 
1) were sprayed with knapsack hand sprayer using water @ 300 litre per 
hectare to control narrow and broad leaved weeds. T. jet nozzle was used 
and the herbicides were applied at 1st irrigation in a moist soil. A weedy 
check plot was left unweeded. The experiment was laid out in RCBD with 
three replications having 6.4 x 18.3 m2 plot size. Wheat cultivar Inqalab 91 
was seeded on a pervious cotton crop land during 1st week of December, in 8 
cm apart rows with a single row hand drill at seed rate of 175 kg per hectare.  
 
Table 1. Detail of herbicidal treatments used for broad and narrow leaved weed 

control. 
 

Treatments Product name Dose 
T1 Affinity  50% w/w 2000 g/ha + 500 ml/ha                                                   
T2 Isoproturan 50% w/w                              200 g/ha 
T3 Isoproturan 50% w/w +Buctril Super 60 EC     2000 g/ha + 750 ml/ha 

T4 -do- 2000 g/ha + 500 ml/ha 

T5 -do- 2000 g/ha + 375ml/ha 

T6 -do- 1500 g/ha + 750ml/ha 

T7 -do- 1500 g/ha + 500ml/ha 

T8 -do- 1500 g/ha + 375ml/ha 

T9 -do- 1000 g/ha + 625ml/ha 

T10 Control  

 
The weeds under study viz. Chenopodium album (bathu), Convolvulus 
arvensis (lehli), Phalaris minor (dumbi siti) and Melilotus indica (senji) were 
naturally occurring and were not seeded. Nitrogen and phosphorus were 
applied @ 170-114 kg per hectare, respectively. Full dose of P2O5 and 1/3 of 
N were applied at the time of sowing while remaining 1/3 N was applied with 
1st irrigation and 1/3 with 2nd irrigation. Fourth irrigation was applied  at critical 
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stages of wheat. All other cultural practices were kept normal and uniform for 
all experimental units. The weeds were counted from two different places 
randomly selected (one meter square) in each treatment before herbicidal 
spray and after four weeks, weed mortality percentage was estimated. The 
crop was harvested in third week of April during all study years and 
observations on plant height, number of fertile tillers/m2, 1000-grain weight 
and grain yield were recorded following standard procedures. Analysis of 
variance and means separation tests were applied (6) and economic analysis 
was done according to Perrin et al. (15). 
 

RESULTS AND DISCUSSION 
 
Weeds mortality (%age) 
 
The data (Table 2) indicated that during three years study weeds mortality 
was significant as compared with control. In broad leaved weeds the average 
highest mortality (86%) was observed in T3 i.e. Isoproturan (2000 g/ha) + 
Buctril Super (750 ml/ha) against the lowest mortality (64%) in T8 i.e. 
Isoproturan (1500 g/ha) + Buctril Super @ (375 ml/ha). In narrow leaved 
weeds the average highest mortality (85%)  was  also  observed in T3 against  
 
Table 2. Weeds mortality percentage as affected by mixing of different doses of 

herbicides. 
 

Treatments  Mortality in broad leaved weeds(%) Mortality in narrow leaved weeds(%) 
 2007-8 2008-9 2009-10 Avg. 2007-08 2008-09 2009-10 Avg. 

T1 75 70 69 71cde 81 78 72       77b 
T2 74 67 70 70cde 80 73 72       75bc 
T3 85 88 85 86a 82 86 89       85a 
T4 79 85 86 83ab 85 81 88       84a 
T5 72 65 71 72de 80 84 76       80ab 
T6 80 81 83 81abc 73 65 69       69cd 
T7 70 74 75 74bcde 68 66 70       68cd 
T8 50 79 64 64e 62 64 69       65d 
T9 78 83 81 80abcd 49 51 46       48e 
T10 - - - - - - - - 

 
the lowest mortality (48%) in T9 i.e. Isoproturan (1000 g/ha) + Buctril Super 
(625 ml/ha). As the dose of Isoproturan was decreased, the narrow leaved 
weeds mortality also decreased. The results revealed that T3 performed 
better against both broad and narrow leaved weeds and was statistically at 
par with T4 i.e Isoproturan (2000 g/ha) + Buctril Super (500 ml/ha). These 
results are similar to those of Mushtaq et al. (13) who reported that higher 
doses of Isoproturan (above 2000 g/ha) caused phytotoxic effect but lower 
dose showed less weeds mortality. 
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Plant height (cm) 
 
The results (Table 3) revealed significant effect of application of different 
herbicides on plant height. On the basis of average of three years, maximum 
plant height (93.92 cm) was recorded in T3 viz. Isoproturan (2000 g/ha) + 
Buctril Super 60 EC (750 ml/ha) followed by T4 i.e. Isoproturan (2000 g/ha) + 
Buctril Super 60 EC (500 ml/ha) (93.61cm) which were statistically at par with 
each other. In case of sole herbicides, Affinity and Isoproturan were 
statistically at par (91.8 and 91.52 cm) The lowest plant height (87.73 cm) 
was observed in control. Mushtaq et al. (13) also reported that Isoproturan 
gave maximum height and net income in wheat. 
 
Number of tillers/m2 

 

The weedicides caused significant effect also on number of tillers. Maximum 
number of tillers (353.6/m2) was observed in T3 followed by T4 (346.33/m2). 
Minimum number of tillers (273/m2) was observed in control (untreated plot) 
(Table 3). Similar results have also been reported by Cheema and Akhtar (5). 
Higher tillers are due to herbicidal effect and better utilization of inputs and 
space.  
 
Table 3. Effect of different herbicides on plant height and number of fertile tillers in 

wheat. 
 

Treatments No. of fertile tillers/m2 Plant height (cm) 
 2007-8 2008-9 2009-10 Avg. 2007-08 2008-09 2009-10 Avg. 

T1 713.91 319.93 321.95 319.93cd 90.80 91.80 92.80 91.81abc 
T2 322.00 317.00 314.00 317.66d 92.52 91.53 80.51 91.52abc 
T3 351.64 353.66 355.68 353.66a 93.90 93.93 93.94 93.92a 
T4 345.31 346.33 347.35 346.33b 92.61 93.60 94.63 93.61ab 
T5 322.61 324.66 326.67 324.64c 90.05 93.06 92.07 93.06abc 
T6 312.00 15.00 317.00 314.66d 90.42 91.43 92.44 91.43abcd 
T7 314.00 318.00 310.00 314.00d 92.05 90.06 90.77 91.06bcd 
T8 310.00 307.00 304.00 307.00e 87.00 90.00 93.00 90.00cde 
T9 306.00 310.00 302.00 306.00e 87.70 88.80 89.90 88.80de 
T10 273.00 170.00 276.00 273.00f 88.74 87.73 86.72 87.73e 

 
1000-grain weight 
 
The data (Table 4) showed that maximum 1000-grain weight (41 g) was 
recorded in T3 (Isoproturan @ 2000 g/ha + Buctril Super 60 EC @ 750 ml/ha) 
followed by T4 (40 g). Minimum 1000-grain weight (30g) was observed in 
control. The lowest grain weight in control plots was due to hard competition 
between crop plant and weeds for minerals, nutrients moisture, etc. which 
ultimately affected the grain development potential of the plant. The increase 
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in grain weight due to use of herbicides has also been reported by Noor et al. 
(14) Abbas et al. (1) and  Mushtaq et al. (13). 
 
Grain yield (kg/ha) 
 
The data (Table 5) showed that all herbicidal treatments outyielded the 
control during all experimental years. Maximum grain yield (3300 kg/ha) was 
obtained by controlling both narrow and broad leaved weeds in T3 i.e. 
Isoproturan (2000 g/ha) + Buctril Super 60 EC (750 ml/ha) followed by T4 
(3120 kg/ha) which were statistically at par with each other. Minimum yield 
(1920 kg/ha) was observed in control plot (untreated plots). 

 
Increased grain yield in treated plots may be attributed to availability of more 
nutrients, light, moisture and space resulting in enhanced crop growth. 
Increase in yield due to control of broad and narrow leaved weeds over 
control has also been reported by other workers. 
 
Table 4. Effect of different herbicides on 1000-grain weight and grain yield. 

 
Treatment Grain yield  1000-grain weight 
 2007-8 2008-9 2009-10 Avg. 2007-08 2008-09 2009-10 Avg. 
T1 2800 2600 3000 2800bc 38 35 41 38abc 
T2 2745 2555 2650 2650cd 34 37 40 37abcd 
T3 3500 3300 3100 3300a 39 41 43 41a 
T4 3022 3218 3120 3120a 40 37 43 40ab 
T5 2800 3200 3000 3000ab 36 38 40 38abc 
T6 2227 2633 2430 2430de 32 36 40 36bcd 
T7 2041 2240 2439 2240ef 36 39 33 36bcd 
T8 2000 2100 2200 2100fg 32 35 38 35cd 
T9 1800 2000 2200 2000fg 30 33 36 33de 
T10  1822 1920 2018 1920g 28 30 32 30e 

 
Economic analysis 

 
Economic analysis calculated on the basis of mean grain yield (Table 5) 
revealed that all herbicides and their doses gave considerably higher net 
benefit than control. The plot treated with T3 i.e. Isoproturan (2000 g/ha) + 
Buctril Super (750 ml/ha) and T4 gave the highest net benefit amounting to 
Rs.76379 and Rs. 72369 per hectare, respectively against minimum (Rs. 
45600) in control plot. Both these treatments gave a cost benefit ratio of 
15.54 and 15.46, respectively. These findings are more or less in line with 
those of Mushtaq et al. (13) and proved as equally economical treatments. 
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CONCLUSION 
 

The study concludes that Isoproturan 50 w/w (2000 g/ha) + Buctril Super 60 
EC (750 ml/ha or 500 ml/ha) proved effective against both broad and narrow 
leaved weeds in wheat. Affinity and Isoproturan separately proved ineffective 
against broad leaved weeds like lilly and sanji. Therefore T3 and T4 treatments 
may be recommended as mixed doses after 1st irrigation in moist soil and can 
be safely adopted on commercial scale without any phytotoxicity to wheat 
crop. 
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