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ABSTRACT 

 Broad spectrum herbicides effects were contemplated for weed 

control and their response on yield and yield components of wheat 

crop in Pakistan. The diverse treatments of the herbicides were 

applied along with the control to check the efficacy of herbicides 

action towards the maximization in grain yield and yield related traits 

of wheat crop. Different traits relating yield and yield contributing 

traitswere recorded like plant height, spike length and biological 

yield. The results showed that application of herbicides in field 

enhanced significant increase in grain yield by minimizing the weeds 

density. The herbicides Atlantis, Dhanik, Edit, Sulfon resulted in 

93.97 to 96.30 % weed mortality. The data on number of fertile 

tillers m-2, number of spikelets spike-1, 1000-grain weight, number of 

grains spike-1 and grain yield also gave significant results. The 

highest yield of 4970 kg ha-1was achieved by the use of herbicide 

Atlantis followed by Dhanik(4848 kg ha-1). In  economic analysis, the 

herbicides Atlantis provided the premier net return of Rs.43970 ha-

1followed as Dhanik (Rs.40435 ha-1) Edit (Rs.33374ha-1) and Sulfon 

(Rs.32695 ha-1). Highest cost benefit ratio was also given by the 

herbicides Atlantis (1.37%), followed by Dhanik (1.34%) and Edit 

(1.28%) while minimum cost benefit ratio was given by Zenter 

Super. 
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INTRODUCTION 

Wheat (Triticum aestivum L.) is the most important cereal crop 

belonging to family Poaceae. Wheat is the staple food of Pakistani 

people and extensively cultivated in the country. It is used as chattel, 

banker cheque as well as mostly consumable commodity having a 

pivotal role in the lives of the every citizen of the Pakistan (Noorka and 

Heslop-Harrison, 2014). It is the main source of nutrition, calories and 

proteins in the average diet (Noorka and da Silva, 2014). It provides 

11 kj energy, 13 g proteins, 2.7 g fats, 71 g carbohydrates, 10.7 g 

fibers per 100 g of wheat. In Pakistan, improved semi-dwarf cultivars 

have a quantum genetic yield potential of 6-8 t ha-1 and national 

average yields is only 2.7 t ha-1. The main reason of this big gap is 

considered as the weed competition in the wheat fields. 

 Weeds in wheat field causeddecreased yield production  due to 

their crop interference  in main crop by sharing food, water and space 

which ultimately made economic loss (Chauhanet al., 2012). A careful 

observation revealed that the weeds invasion contributes 18 to 35% 

loss in economic yield of the wheat crop (Anonymous, 2016) while in 

severe circumstances the complete failure of crop has been reported 

(Patel et al.,2016). The control of weeds for maximum wheat 

production and quality grains is a need of the hour. The  integrated 

approach to control the wheat weeds is the most beneficial to the 

farmers and environment by the combination of proper seed 

cleanliness, seed treatments and intercultural practices but the last 

one is perhaps more  laborious and expensive as the farmers have less 

labour and time for many fields to clean (Colbach et al., 2013).The 

broad range of weeds like field bindweed (Convolvulus arvensis), 

common lambsquarters (Chenopodium album), fumitory (Fumaria 

indica) and wild onion (Asphodelus tenuifolios) were the most common 

weeds of pre-green revolution period however the littleseed 

canarygrass (Phalaris minor) and wild oats (Avena fatua) emerged as 

problem weeds after green revolution and became major weeds 

constituting more than half of weed population of our wheat fields 

(Jalis, 1986). It was considered that if these are found in wheat fields 

it definitely cause significant reduction in wheat grains (Chaudhary et 

al., 2008). Weeds, which emerge simultaneously after sowing the crop 

plants, start uptake of fertilizers and other nutrients faster and 

relatively in larger amount than the crop, (Guneyli et al., 1969). 

 Among the major nutrients, the removal of nitrogen by weeds 

was the highest. It was further reported that weeds depleted 45.6, 

11.3 and 45.6 kg per ha N, P2O5 and K2O, respectively when allowed to 

grow with the wheat crop till the crop harvest, whereas the use of 

herbicides caused increased nutrient uptake by wheat and decreased 

nutrient uptake by weed (Malik et al., 1996; Tessemaet al.,1996) 
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recorded the reduction in yield to an extent of 51.2 percent due to the 

presence of uncontrolled weed plants in wheat crop. It was also 

revealed that the least amount of tillers and grain yield (3267 kg/ha) 

was observed under weedy check and they were significantly lower 

than other chemical and cultural treatments (Singh et al., 1998; Singh 

et al., 2003). Herbicides offer an additional tool to eliminate the weeds 

invasion in conjunction with the cultural practices but it cannot be 

considered as the replacement of the management practices as it has 

its own merits and demerits. However, the success of the herbicide 

mainly depends upon its proper usage, time of application, weed 

species, active material, and expertise to use if the decision is to use 

the herbicide. The selective herbicides has ability to destroy the  target 

plants while leaving the   crop unharmed. Most of the herbicides act by 

interfering with the growth of the weed and are often based on plant 

hormones. Vats (2015) and Malik et al. (1989) compared the 

effectiveness of Isoproturon at 1.6 kg ha-1 with other herbicides on 

weeds in wheat crop and concluded that Isoproturan performed better 

among these herbicides. 

 It was also observed that weed control at early tillering stage in 

wheat with Granstar (Tribenuron) reduced the weed density by 78 to 

92%, which increased the  grain yield up to 81% and reduced the dry 

weight of weed seeds in grains by 90 to 99% (Aitounejjar and Tanji, 

1997). Agrawal and Jair (1998) reported that the population of 

Medicago denticulata, Chenopodium album, Cyperus rotundus, 

Digitaria adscendens and D. ciliaris was reduced significantly by the 

application of Isoproturon applied at the post emergence stage at 1.0 

and 1.5 kg ha-1. Tewari et al. (1998) checked the efficiency of 

metsulfuron methyl on associated weeds in wheat and observed that 

metsulfuron methyl at 4 g ha-1 provided 89.7 and 100% control to C. 

album and A. arvensis, respectively. Similarly, Isoproturon provided 70 

and 100% control of P. minor and broad leaf weeds. Zewdie and 

Turner (1999) observed that treatment with pendimethalin + 

bromoxynil + MCPA (330+240+240 g ha-1) was very effective in 

controlling major grass weeds. Singh et al. (2000) used Isoproturon at 

1.0 kg ha-1 (post emergence) and pendimethalin at 1.0 kg ha-1 for 

dicotyledonous weeds (76%) and monocotyledonous weeds (22%).  

Kurchania et al. (2000) revealed that metsulfuron methyl @ 2 and 4 g 

ha-1 was found effective in controlling the major grass weeds. Sencor 

and Isoproturon were recommended for adequate control of both 

narrow and broadleaf weeds (Shah et al., 2004). Keeping in view the 

major threat of weeds and their management, the study was initiated 

to check the cost benefit ratio of weed competition in wheat field and 

isolate the best option to control the broad spectrum weeds for 

maximum wheat yield returns to the farming community. 
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MATERIALS AND METHODS 

 The experiment was conducted using randomized complete 

block design (RCBD) with three replications at Plant Physiology 

Section, Ayub Agriculture Research Institute (AARI), Faisalabad, 

Pakistan during 2012-2013. The plot size was maintained 1.8m × 7.33 

m and the wheat variety Punjab-2011 was used. The experiment was 

sown on optimum wheat sowing time. All the weedicides were sprayed 

as post emergence after 2nd irrigation on moist soil. Recommended 

fertilizers dose for wheat crop was applied (NPK160:120:60 kg ha-1). 

The full dose for phosphorus (P) and potassium (K) along with 1/3rdof 

nitrogenous fertilizer (N) was applied at the time of sowing. The 

remaining N was applied in two split doses after germination and 

before tillering and at booting stage. All the recommended agronomic 

practices were kept uniform. The irrigation depends upon the 

requirement of crop, climatic and soil conditions. Three irrigations 

were applied at different growth period like tillering stage, booting 

stage andgrain formation stage. 
 

Table-1. Trade and common names of herbicides used in wheat crop 
Trade Name Common name Dose Application time 

Dhanik 3.6 WG + 

Biopower 

Mesosulfuron 

+Iodosulfuron 

@400g ha-1 

+400 ml 
After 2nd irrigation 

40 to 50 days 

Atlantus 3.6 WG + 
Biopower 

Mesosulfuron 
+Iodosulfuron 

@400 g ha-1 
+ 400 ml 

After 2nd irrigation 
40 to 50 days 

Edit 70% WDG 
+ Adjuvant 

Sulfosulfuron @ 37.5 g 
ha-1 

After 2nd irrigation 
40 to 50 days 

Sulfon 75 WDG+ 
 Adjuvant 

Sulfosulfuron @ 34g ha-1 After 2nd irrigation 
40 to 50 days 

Dackel 75 WDG+ 
Adjuvant 

Sulfosulfuron @ 34g ha-1 After 2nd irrigation 
40 to 50 days 

Field Guard 75 
WDG + Adjuvant 

Sulfosulfuron @ 34g ha-1 After 2nd irrigation 
40 to 50 days 

Kite 45% WDG Clodinofop+Met
ribuzin 

@ 375g ha-1 After 2nd irrigation 
40 to 50 days 

Forward18.5 WP Tribenuron + 
Fenoxaprop 

@750 g ha-1 After 2nd irrigation 
40 to 50 days 

Isoproturon 50WP Isoproturon @ 2000 g 
ha-1 

After 2nd irrigation 
40 to 50 days 

Zenter super 

70WDG 

Metribuzin @ 250 g ha-

1 

After 2nd irrigation 

40 to 50 days 

Sencor  70WP Metribuzin @ 250g ha-1 After 2nd irrigation 
40 to 50 days 

Control --- --- --- 
 

 The following contrasting traits were determined to record the 

data for further analysis. Plant height, Spike length, Number of 
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spikelets per spike, Number of grains per spike,Fertile tillers,1000-

grain weight, Biological yield plot-1,Economic yield plot-1,Harvest 

index,Weed count and Percentage weed control 

Meteorological data 

 The climatic data were collected from Meteorological Unit, Plant 

Physiology Section and is given in Fig. 1. 

Statistical analysis 

 All the data on the traits studied were subjected to ANOVA 

Technique using MSTAT-C computer software and means were 

separated by using DMR Test according to Steel et al. (1997). 

 

 
Figure 1. Meteorological data recorded at experimental site 

 

RESULTS AND DISCUSSION 

 Major grass weeds like wild oats (Avena fatua) and littleseed 

canarygrass (Phalaris minor) while in broadleaf weeds included 

common lambquarters (Chenompodium album), Nettle leaf goosefoot 

(Chenopodium murale), fumitorya (Fumaria indica), common medic 

(Medicago sativa), Indian sweet clover (Melilotus indica) and field 

bindweed (Convolvulus arvensis) were found in wheat field . The study 

showed that effects of herbicide regarding weed control, yield 

components and yield during Rabi 2012-2013 are represented in 

Tables1 and 2. The effectiveness of herbicides for controlling weeds 

varied. On wheat crop the herbicides treatments Atlantis 3.6WG at 

400g ha-1+ Biopower 400 ml ha-1, Dhanik 3.6WG at 400g ha-1 + 

Biopower 400 ml ha-1, Edit 70% WDG at37.5 g ha-1 + Adjuvant and 

Sulfon 75WDG at 34 g ha-1 + Adjuvant  provided a good control of 

weeds resulting in 96.70%, 96.36%, 95.30% and 93.97% mortality 

respectively and were found at par with each other. The traits like 
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number of fertile tillers m-2, number of spikelets spike-1, number of 

grains spike-1 and 1000-grain weight improved considerably for 

herbicides treated plots. 

 The reason was simply the weeds were controlled which 

enhanced the yield and yield related traits. The results are in line the 

results of Hussain et al. (2013). The herbicide Edit gave the highest 

number of fertile tillers m-2 (276.0) followed by Isoproturon (273.0), 

Sencor (271), Sulfon (269.3), Dhanik (269.0) and Atlantis (267.0) 

which were significantly at par with each other. However, the 

herbicides Atlantis and Edit gave highest number of spikelets spike-1 

i.e. 17.80 and 17.60, respectively as shown in Table-1. The minimum 

amount of grains spike-1(40.30) was observed under weedy check and 

they were significantly lower than other chemical and cultural 

treatments. Similar results were revealed by (Singh et al., 2003; Singh 

et al., 1998; Hussain et al., 2013).The other herbicide Edit 70% WDG 

@ 37.5 g ha-1  +Adjuvantgave maximum umber of grain spike-1.The 

1000-grain mass was highest in  plots treated with the herbicide 

Sulfon (34.93 g) and was at par with Edit (34.60 g), Dacker (34.53 g), 

Dhanik (34.50 g) and Atlantis (34.43 g), whereas the lowest 1000-

grain weight was given by Zenter super (31.70 g). Results of plant 

height, spike length were found non-significant in respect of different 

herbicides and control treatment. The highest grain yield was 

obtainedfrom the plots treated with Atlantis (4970 kg ha-1) follow by 

Dhanik (4848 kg ha-1) and Edit (4617 kg ha-1). The minimum wheat 

crop  yield was recorded in the plots treated with the herbicides Sencor 

(3955 kg ha-1) and Zenter (3814 kg ha-1) after control . Similar results 

were observed by (Dolzhenko et al., 2002; Mahmood et al., 2013). 

The trait high harvest index was achieved by treatment of Edit 

(38.90%) besides Dhanik (35.73%), Atlantis (35.70%), Field guard 

(35.63%) and Sulfon (35.13%). Maximum %age yield increase was 

achieved in the plots treated with the herbicides Atlantis (59.0%) 

followed by Danik(55.1%), Edit (47.7%) and Sulfon(46.8%) as it is 

possible only for controlling the narrow and broad leaves with the 

application of Weedicides (Jallisand Shah, 1982; Garrison et al., 2014). 

 The economic analysis showed that that the herbicide Atlantis 

facilitates the highest net return of Rs. 43970 ha-1while Zenter super 

gave the lowest net return (Rs.10540 ha-1) (Table 3). The cost benefit 

ratio was also high given by Atlantis (1.37%) while minimum cost 

benefit ratio was given by Zenter super. The farmer approach is 

always the net return from the wheat field. The net return mainly 

depends upon the grain yield per plant. The similar results were also 

revealed by the findings of Hussain et al.( 2013) who reported the 

efficacy of herbicide applications having positive influence on grain 

yield of wheat. 
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Table-2. Effect of different herbicides on weed control and yield components of wheat 

NS = Non Significant, Means sharing different letter in columns differ significantly at P ≤ 0.05 
 

Table-3. Effect of different herbicides on yield components, yield and harvest index of wheat 
Treatments Number 

of grain 
spike-1 

1000 
grain wt. 
(g) 

Biological 
yield 
(kg ha-1) 

Economic 
yield 
(kg ha-1) 

Harvest 
index 
(%) 

% increase 
in yield over 
control 

Dhanik 3.6 WG at 400g ha-1 +Biopower 400ml 51.30  c 34.50  a 13640 4848   b 35.73 ab 55.1 

Atlantis 3.6 WG @ +400g ha-1Biopower 400ml 44.53 g 34.43  a 14150 4970  a 35.70 ab 59.0 

Edit  70%  WDG @ 37.5g ha-1 + Adjuvant 55.23 a 34.60  a 11870 4617   c 38.90  a 47.7 

Sulfon  75 WDG @ 34g ha-1+   Adjuvant 52.33 b 34.93a 13140 4590  cd 35.13 ab 46.8 

Dackel 75 WDG @ 34g ha-1  + Adjuvant 43.10 h 34.53  a 14150 4556  cd 32.27  b 45.7 

Field Guard 75 WDG @ 34g ha-1+ Adjuvant 50.47 d 33.07   b 12630 4496   d 35.63 ab 43.8 

Kite 45% WDG@ 375g ha-1 49.13 e 32.67  bc 12380 4304   e 34.87 ab 37.7 

Treatments Weed 
control 
21 DAS 

%age 
weed 
control 

Plant 
height 
(cm) 

number of 
fertile  
tillers 

Spike 
length 
(cm) 

Number 
of 
spikelets 
spike-1 

Dhanik 3.6 WGat400g ha-1 +Biopower 400ml 2.333 c 96.30 a 90.00 269.0 ab 10.87 16.40 b 

Atlantis 3.6 WG @ 400g ha-1+ Biopower 400ml 2.000 c 96.70 a 92.13 267.0 abc 10.57 17.80 a 

Edit  70%  WDG @ 37.5g ha-1  + Adjuvant 2.667 c 95.30 a 86.80 276.0 cd 10.73 17.60 a 

Sulfon  75 WDG @ 34g ha-1 +   Adjuvant 3.333 c 93.97 a 86.27 269.3 d 10.40 16.80 b 

Dackel 75 WDG @  34g ha-1+ Adjuvant 8.667 bc 85.37 bc 87.10 261.7bcd 10.47 16.87 b 

Field Guard 75 WDG@ 34g ha-1+ Adjuvant 7.667 c 87.37 b 86.27 259.0 cd 10.60 16.33 b 

Kite 45% WDG@ 375g ha-1 11.33 bc 81.73 c 83.13 253.7 d 10.50 16.73 b 

Forward 17.5 WE @ 750 g ha-1 13.67 b 77.40 d 91.00 257.7 c 9.87 15.33 c 

Isoproturon 50 WP@ 2000 g ha-1 8.000 bc 86.97 b 88.53 273.0a 10.67 15.57 c 

Zenter super 70 WDG @250 g ha-1 16.00 b 73.43 e 94.50 220.0 f 10.33 15.53 c 

Sencor 70WP @ 250 g ha-1 14.33 b 76.03 de 89.87 271.3 ab 10.23 15.47 c 

Control 60.00 a 0.000 f 81.13 242.7 e 9.13 13.50 d 

LSD 8.590 3.733 NS 8.905 NS 0.7043 
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Forward 17.5 WE @ 750 g ha-1 43.40 h 31.90 cd 13640 4145     f 30.40 bc 32.6 

Isoproton 50 @WP 2000g ha-1 47.17f 31.90  cd 14650 4542   cd 31.03 bc 45.3 

Zenter super 70 WDG @250 g ha-1 47.13f 31.70  d 14910 3814   h 26.13 cd 22.0 

Sencor 70WP @ 250 g ha-1 47.43f 32.40bcd 14910 3955   g 26.67 cd 26.5 

Control 40.30 i 29.27  e 12885 3126   i 24.67   d  

LSD 0.6580 0.7535 NS 88.66 4.784  
NS = Non Significant, Means sharing different letter in columns differ significantly at P ≤ 0.05 

 

Table-4. Economics of weed control operations in wheat crop 

 

 

 

Sr. 
No. 

Trade name Dose 
(ha-1) 

Total 
cost 
(ha-1) 

Gross 
income 
(ha-1) 

Net 
return 
(ha-1) 

CBR 
(%) 

1 Dhanik 3.6 WG +Biopower 400 g + 400 ml ha-1 117505 157940 40435 1.34 

2 Atlantis 3.6 WG+ Biopower 400 g + 400 ml  ha-1 117630 161600 43970 1.37 

3 Edit  70%  WDG + Adjuvant 37.5 g ha-1 117630 151004 33374 1.28 

4 Sulfon  75 WDG  +   Adjuvant 34 g ha-1 117505 150200 32695 1.27 

5 Dackel 75 WDG   + Adjuvant 34 g ha-1 117505 149180 31675 1.26 

6 Field Guard 75 WDG + Adjuvant 34 g ha-1 117380 147380 30000 1.25 

7 Kite 45% WDG 375 g ha-1 117255 141620 24365 1.20 

8 Forward 17.5 WE 750 g ha-1 117505 136850 19345 1.16 

9 Isoproturon 50 WP 2000 g ha-1 117005 148760 31755 1.27 

10 Zenter super 70 WDG 250 g ha-1 116380 126920 10540 1.09 

11 Sencor 70WP 250 g ha-1 116380 131150 14770 1.12 

12 Control - 115505 106280 -9225 0.92 

Fixed cost for wheat crop = Rs. 46202 Support price for wheat crop = Rs. 1200 
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CONCLUSION 

 Our finding leads to the conclusion that if there is no option to 

use the herbicide to eliminate the weeds invasion in the wheat crop 

then the herbicide facilitates significant reduction in weeds density. 

The herbicides Atlantis 3.6 WG @ 400 g ha-1 +Biopower, Dhanik 3.6 

WG @ 400 g ha-1 + Biopower, Edit 70% WDG @ 37.5 g ha-1 and Sulfon 

75 WDG @ 34 g ha-1 + Adjuvant resulting in 93.97 to 96.30% 

mortality for weeds in crop. Atlantis gave the highest yield of 4970 kg 

ha-1along the highest net return of Rs. 43970 ha-1 although the net 

minimum return resulted by Sulfon (Rs. 32695 ha-1) under Faisalabad 

agricultural conditions however it is also recommended that crop 

rotation, cultural practices and proper herbicide use will enhance the 

wheat yield. A further study in this is suggested for integrated 

approach to maximize the wheat production in the country. 
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