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ABSTRACT 

 A field trial was conducted to check the feasibility of using urea as 

an adjuvant with formulated carfentrazone ethyl + clodinafop-

propargyl + metsulfuron- methyl (FMC X100) herbicide against the 

weeds of wheat. The experiment comprised of eight treatments 

namely, weedy check (control), hand weeding (two times), 

carfentrazone ethyl + clodinafop-propargyl + metsulfuron-methyl @ 

500 g ha-1(commercial product dose) and@  375 g ha-1 each with 1 

and 2% urea solution. All weed control treatments showed significant 

effect in reducing the individual, total weed density and weed dry 

weight. However, maximum reduction in total weed density and 

weight was recorded with hand weeding and reduced dose (375 g ha-

1) of herbicide with 2% urea as an adjuvant, respectively. The yield 

and yield components like spike bearing tillers, number of grains per 

spike and 1000-grain weight were significantly increased with 

different herbicide treatments compared with weedy check. More 

wheat grain yield (4.08 t ha-1) was obtained from carfentrazone ethyl 

+ clodinafop-propargyl + metsulfuron @ 375 g ha-1+ 2% urea 

treated plot and the manual hoeing (3.99 t ha-1) than the weedy 

check (3.13 t ha-1). Maximum increase in wheat grain yield was 

30.35% by the use of carfentrazone ethyl + clodinafop-propargyl + 

metsulfuron-methyl @ 375 g ha-1 + 2% urea solution.  It is 

concluded that carfentrazone ethyl + clodinafop-propargyl + 

metsulfuron-methyl can be applied @ 375 g ha-1 + 2% urea solution 

to get maximum weed control and grain yield of wheat. 
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clodinafop-propargyl + metsulfuron-methyl with urea as an adjuvant 

against weeds in wheat. Pak. J. Weed Sci. Res. 23(3): 281-290. 

 

INTRODUCTION 

No doubt mechanical and cultural methods are still useful for 

weed control but are expensive and time consuming. Herbicides use in 

small grains is generally safe, efficient and profitable. Wheat, the 

major cereal crop and largest grain source of Pakistan, has a problem 

of heavy weeds infestation which reduces 25-50% yield depending on 

the weed species, their density and distribution in the field (Gunton, 

2011). Information on proper application of any herbicide is critical to 

its successful use. In wheat the herbicides are applied as pre-

emergence and post-emergence. Post-emergence herbicides directly 

contact with the target plant and are most effective against weeds and 

increase the yield. Post-emergence herbicides without adjuvants have 

the problem of rolling off or may remain on the leaves without 

penetration. Herbicides must overcome many barriers to enter into the 

system in order to be effective. Herbicides efficacy against weeds can 

be increased using adjuvants (Kudsk, 2008).The additions of an 

appropriate adjuvant have the benefit to decrease the amount of 

herbicide and lower the total cost of weed control (Green, 2001). 

Adjuvants are either already included in the formulations of some 

herbicides, or they may be used as tank mixing prior to use.  

Ammonium fertilizers function as utility adjuvants because 

these fertilizers help to prevent the formation of precipitates in the 

tank mix and on the leaf surface. These fertilizers also decrease 

surface tension, neutralize ionic charges and increase herbicide 

penetration into the leaf (Nalewaja and Matysiak, 2000).The addition 

of urea in the herbicide increases its phytotoxicity and 17% reduced 

dose of herbicide along with urea as adjuvant gave the same results as 

that of full dose of herbicide used without adjuvant (Tahir et al., 

2011). Getmanetz et al. (1991) stated that herbicide application in 

combination with urea gave 12-13.5% better results than herbicide 

used alone. 

The herbicide FMC-X100 is the mixture of three herbicides, 

carfentrazone ethyl, clodinafop-propargyl and metsulfuron-methyl. 

Metsulfuron-methyl is selective and systemic herbicide which controls 

the broad leaf weeds by inhibiting cell division in roots and shoots. 

Carfentrazone ethyl is contact herbicide which control broad leaf weeds 

and sedges by disruption of membrane causing cell death. Clodinafop-

propargyl is systemic herbicide and controls the grassy weeds by 

inhibiting the production of fatty acids.  

Thus the present experiment was carried out to assess the 

effect of new herbicide (carfentrazone ethyl + clodinafop-propargyl + 
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metsulfuron-methyl) in combination with urea and alone on weeds 

control as well as growth and yield of wheat. 

 

MATERIALS AND METHODS 

 An experiment was conducted to study the effect of urea 

as an adjuvant to improve carfentrazone ethyl + clodinafop-propargyl 

+ metsulfuron-methyl (FMC-X100) efficacy against weeds in wheat, at 

Agronomic Research Area, University of Agriculture, Faisalabad. The 

experiment comprised of weedy check (control), hand weeding (two 

times), carfentrazone ethyl + clodinafop-propargyl + metsulfuron-

methyl (FMC X100) @ 500 g ha-1(commercial product dose), 

carfentrazone ethyl + clodinafop-propargyl + metsulfuron-methyl @  

375 g ha-1, carfentrazone ethyl + clodinafop-propargyl + metsulfuron-

methyl @ 500 g ha-1 + 1% urea, carfentrazone ethyl + clodinafop-

propargyl + metsulfuron-methyl @ 375 g ha-1 + 1% urea, 

carfentrazone ethyl + clodinafop-propargyl + metsulfuron-methyl @ 

500 g ha-1 + 2% urea, carfentrazone ethyl + clodinafop-propargyl + 

metsulfuron-methyl @ 375 g ha-1 + 2% urea. The experiment was 

carried out with randomized complete block design having four 

replications with a net plot size of 5 x 1 m. The crop was sown in 25 

cm apart rows using single row hand drill with a seed rate of 120 kg 

ha-1. The fertilizer was applied at the rate of 100-80-60 kg ha-1 NPK. 

All the recommended P, K and 1/2 of N in the form of diammonium 

phosphate, potassium sulphate and urea was applied at sowing, 1/2 of 

N with 1st irrigation. 

The herbicide was applied after the first irrigation using hand 

operated knapsack sprayer fitted with flat fan nozzle (XR8002, Tee 

Jet). The spray volume was calibrated before spraying herbicide to 

know exact volume of water needed to spray herbicide. All the other 

agronomic treatments were kept normal except the treatments under 

study. Weed density was recorded from an area of one square meter 

three weeks after spray (WAS) and four WAS. For recording the dry 

weight of weeds the collected weeds were allowed to dry for 10-12 

days at room temperature and then dried in an oven at 70 °C. Total 

number of tillers, number of spike bearing tillers, 1000-grain weight 

and grain yield was recorded using standard procedures on plot basis. 

The grain yield recorded on plot basis was converted to ton per 

hectare. The recorded data was analyzed statistically by applying 

Fisher’s analysis of variance technique and least significant difference 

test at 5% probability level to check the effectiveness of the 

treatments means (Steel et al., 1997). 
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RESULTS AND DISCUSSION 

Total  weed density 3 and 4 weeks after spray (WAS) 

There were both narrow and broad leaf weeds in the 

experimental field i.e. fumitory (Fumaria indica L.), swine cress 

(Coronopus didymus L.), bur clover (Medicago polymorpha L.), trefoil 

(Trigonella monantha L.), common goosefoot (Chenopodium album 

L.), blue pimpernel (Anagallis arvensis L.), broadleaf dock (Rumex 

dentatus L.), field bindweed (Convolvulus arvensis L.), bermuda grass 

(Cynodon dactylon L.) and wild oat (Avena fatua L.). The total weed 

density was reduced significantly by different weed control treatments 

(Table 1). Minimum number of all weeds was recorded in hand 

weeding  against the maximum in weedy check. The use of urea (2%) 

as an adjuvant with reduced dose (375 gha-1) of carfentrazone ethyl + 

clodinafop-propargyl + metsulfuron-methyl significantly lowered 

(87.11 and 84.74 %) the total weed density at 3 and 4 WAS as 

compared (63.24%) to full dose of herbicide alone.  Reduced dose 

(375 g ha-1) and full dose (500 g ha-1) of carfentrazone ethyl + 

clodinafop-propargyl + metsulfuron-methyl with 2% urea generally 

gave better results than the full dose of herbicide alone in respect of 

control of different weeds. Addition of urea as an adjuvant improved 

efficacy of tested herbicide against all weeds but it varied among 

different treatments. 

 The lower weed population with the reduced dose of herbicide 

plus 2% urea could be due to the urea effect as an adjuvant which 

made the spray solution spread more uniformly, increased retention of 

spray droplets, increased penetration rate, prevented crystallization of 

spray and slowed the drying of spray droplets. These results are 

supported by those of Bunting et al. (2004) who showed that the 

addition of urea to the herbicide increases its efficacy to decrease the 

weed density. Lower dose of herbicide (17% of recommended) with 

urea as an adjuvant reduce the weeds density and save the   money 

(Tahir et al., 2011). 

Individual weed density 3 and 4 WAS 

Coronopus didymus and C. dactylon were the most prominent 

weeds 3 and 4 WAS in the field. . Minimum and statistically similar 

individual weed densities were present in plots treated with 

carfentrazone ethyl + clodinafop-propargyl + metsulfuron-methyl @ 

300 g ha-1 and 500 g ha-1  added with 2% urea 3 WAS while 4 WAS the 

densities of M. polymorpha, R. dentatus  and C. dactylon were  

minimum in plots receiving carfentrazone ethyl + clodinafop-propargyl 

+ metsulfuron-methyl @ 500 g ha-1 + 2% urea.  (Table 2)Manual 

hoeing and full dose of herbicide with 2 % urea gave 100 and 81.25% 

reduction in C. dactylon population, respectively (Table 2). Reduced 

dose of herbicide with 2 % urea controlled 82.97% C. didymus. 
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Medicago polymorpha control was better with full and reduced dose of 

herbicide plus 1% urea solution both after 3 and 4 weeks of spray. 

Whereas herbicide at full dose with 1 or 2 % urea solution gave better 

control of R. dentatus. 

The lower weed population in these treatments was due to the 

effective control of weeds with the herbicide in combination with 2% 

urea because urea as an adjuvant lowers the energy required to 

absorb herbicides through external leaf membrane barriers or cuticle 

layer. The more population of weeds in the weedy check was due to 

favorable environmental conditions for their growth and germination in 

the absence of herbicides. These results are supported by those of 

Chhokar et al. (2002) who found higher weed density in weedy check. 

These results are also in line with those of Nadeem et al. (2008) and 

Tanveer et al. (2011) who recorded that adjuvant with post-

emergence herbicide enhances its effectiveness against weeds. 

Weed dry weight at harvest (g m-2) 

 Weed dry weight which measures the total dry matter produced 

by the plant during growth period was affected significantly by the 

weed control treatments (Table 1). Minimum dry weight of weeds was 

recorded in the carfentrazone ethyl + clodinafop-propargyl + 

metsulfuron-methyl @ 500 g ha-1 + 2% urea, carfentrazone ethyl + 

clodinafop-propargyl + metsulfuron-methyl @ 375 g ha-1 + 2% urea, 

and hand weeded plots which were statistically at par with that of 

carfentrazone ethyl + clodinafop-propargyl + metsulfuron-methyl @ 

375 g ha-1 + 1% urea.  

 The lower dry weight of weeds in herbicide treated plots was 

due to presence of less number of weeds. Maxmum weed dry weight in 

weedy check was due to unchecked growth of weeds in absence of any 

weed control method. These results are supported by those of Orson 

et al. (1998) and Ammanullah (2001) who stated that the lower dry 

weight of weeds was due to the use of urea as an adjuvant with post-

emergence herbicide which reduced the weed population. 

Yield and yield components of wheat 

The number of spike bearing tillers, number of grains per spike, 

1000-grain weight and grain yield was affected significantly by all the 

weed control treatments (Table 3). Maximum spike bearing tillers 

(510.75), number of grains per spike (47.30), 1000-grain weight 

(44.52 g) and grain yield ) was recorded with carfentrazone ethyl + 

clodinafop-propargyl + metsulfuron-methyl @ 375 g ha-1 + 2% urea 

application. The lowest number of these parameters was recorded in 

weedy check.  

The more number of spike bearing tillers, number of grains per 

spike and 1000-grain weight with carfentrazone ethyl + clodinafop-

propargyl + metsulfuron-methyl @ 375 g ha-1 + 2% urea was due to 
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the effective control of weeds with herbicide at this dose which 

resulted in less competition between weeds and crop plants and 

consequently good crop stand was established. The lower number of 

spike bearing tillers, number of grains per spike, 1000-grain weight 

and grain yield in case of  carfentrazone ethyl + clodinafop-propargyl 

+ metsulfuron-methyl @ 500 g ha-1 + 2% urea treated plots might be 

due to suppressive effect of herbicide on the crop at this higher dose. 

This crop injury was may be caused by bio-enhancer stimulated more 

absorption of herbicide. These results are supported by Coetzer et al. 

(2002) who found that at initial growth stage crop suffers from 

herbicidal injury due to its more absorption, and adjuvant mediated 

increase herbicide retention (Woznica and Skrzypczak, 1998). 

The higher grain yield from plots sprayed with  carfentrazone 

ethyl + clodinafop-propargyl + metsulfuron-methyl @ 375 g ha-1 + 2% 

urea  was probably due to increase in yield components as a result of 

better weed control and no or less crop injury. These results were 

similar to those of Naeem et al. (2003), Shah et al. (2004), Cheema et 

al. (2006), Abbas et al. (2010) and Sanji et al. (2012) who found 

maximum tillers, number of grains per spike, 1000-grain weight and 

grain yield by controlling weeds with  post-emergence herbicides. The 

maximum (30%) increase in wheat grain yield over weedy check in 

above mentioned treatment is in accordance with Norris (1980) who 

reported that excessive presence of Echinochloa crus-galli at initial 

growth stages of sorghum may cause more than 50% reduction in its 

yield. 

 

CONCLUSION 

 Based on the present study it can be concluded thatpossibility 

of better weed control and higher grain yield of wheat exists with the 

application of carfentrazone ethyl + clodinafop propargyl + 

metsulfuron-methyl at reduced rate of  375 g ha-1  along with 2% urea 

as an adjuvant under irrigated conditions. 
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Table-1. Total weed density (WD) m-2 and dry weight (DW) (gm-2) as influenced by the application of carfentrazone ethyl + 

clodinafop-propargyl + metsulfuron-methyl with urea 3 and 4 WAS.  
Treatments Total WD 3 WAS (m-2) Total WD 4 WAS (m-2) DW of weeds at harvest (g m-2) 

Weedy check 104.75 a 29.50 a 9.87 a 

Hand weeding 0.0  (100) 0.0 f (100) 0.0 e (100) 

Carfentrazone ethyl + clodinafop-propargyl + 
metsulfuron-methyl @ 500 g ha-1 

38.50 c 
(63.24) 

17.25 c 
(41.52) 

1.42 c 
(85.61) 

Carfentrazone ethyl + clodinafop-propargyl + 
metsulfuron-methyl @ 375 g ha-1 

64.50 b 
(38.42) 

25.75 b 
(12.71) 

3.46 b 
(64.94) 

Carfentrazone ethyl + clodinafop-propargyl + 

metsulfuron-methyl @ 500 g ha-1 + 1% urea 

23.25 b 

(77.80) 

8.00 d 

(72.88) 

1.00 cd 

(89.86) 

Carfentrazone ethyl + clodinafop-propargyl + 
metsulfuron-methyl @ 375 g ha-1 + 1% urea 

21.25 de 
(79.71) 

16.75 c 
(42.22) 

0.30 de 
(96.96) 

Carfentrazone ethyl + clodinafop-propargyl + 
metsulfuron-methyl @ 500 g ha-1 + 2% urea 

18.50 e 
(82.33) 

7.50 d 
(74.57) 

0.00 e 
(100) 

Carfentrazone ethyl + clodinafop-propargyl + 
metsulfuron-methyl @ 375 g ha-1 + 2% urea 

13.50 f 
(87.11) 

4.50 f 
(84.74) 

0.00 e 
(100) 

LSD at 5% 4.23 2.69 0.73 

Figures in parentheses show % control over weedy check. Means not sharing a letter in common differ significantly at 5% level of probability. 
 

Table-2. Individual weed density (m-2) as influenced by the application of carfentrazone ethyl + clodinafop-propargyl + 

metsulfuron methyl with urea 3 and 4 WAS. 
Treatments Individual weed density 3 WAS Individual weed density 4 WAS 

 
M. 

polymorpha 
C. 

didymus 
R. 

dentatus 
C. 

dactylon 
M. 

polymorpha 
C. 

didymus 
R. 

dentatus 
C. dactylon 

Weedy check 2.00 a 39.25 a 12.50 a 14.25 a 1.75 a 11.75 a 2.50 a 4.00 a 

Hand weeding 0.0 c (100) 0.0 f (100) 0.0 d (100) 0.0 e (100) 0.0 c (100) 0.0 d (100) 0.0 c (100) 0.0 d (100) 

Carfentrazone ethyl + clodinafop-propargyl + 
metsulfuron-methyl @ 500 g ha-1 

0.25 c 
(87.5) 

20.25 c 
(48.40) 

0.50 cd 
(96) 

11.25 b 
(21.05) 

1.25 ab 
(28.57) 

7.00 b 
(40.42) 

2.00 ab 
(20) 

4.50 a 
(-12.5) 

Carfentrazone ethyl + clodinafop-propargyl + 

metsulfuron-methyl @ 375 g ha-1 

0.50 c 

(75) 

35.00 b 

(10.82) 

3.50 b 

(72) 

16.75 a 

(17.54) 

0.75 bc 

(57.14) 

12.25 a 

(-4.25) 

2.00 ab 

(20) 

5.00 a 

(-25) 

Carfentrazone ethyl + clodinafop-propargyl + 
metsulfuron-methyl @ 500 g ha-1 + 1% urea 

0.0 c 
     (100) 

11.50 d 
(70.70) 

1.25 c 
(90) 

3.75 cd 
(73.68) 

0.00 d 
(100) 

3.75 c 
(68.08) 

0.25 c 
(90) 

1.50 c 
(62.5) 

Carfentrazone ethyl + clodinafop-propargyl + 

metsulfuron-methyl @ 375 g ha-1 + 1% urea 

0.50 c 

(75) 

7.00 e 

(82.16) 

0.75 cd 

(94) 

6.25 c 

(56.14) 

0.00 d 

(100) 

7.00 b 

(40.42) 

1.50 b 

(40) 

4.50 a 

(-12.5) 

Carfentrazone ethyl + clodinafop-propargyl + 
metsulfuron-methyl @ 500 g ha-1 + 2% urea 

1.25 b 
(37.5) 

5.00 e 
(87.26) 

0.25 d 
(98) 

5.25 cd 
(63.15) 

0.25 cd 
(85.71) 

2.50 c 
(78.72) 

0.25 c 
(90) 

0.75 cd 
(81.25) 

Carfentrazone ethyl + clodinafop-propargyl + 
metsulfuron-methyl @ 375 g ha-1 + 2% urea 

0.25 c 
(87.5) 

7.75 de 
(80.25) 

0.00 d 
  (100) 

3.25 d 
(77.19) 

1.00 b 
(42.85) 

2.00 c 
(82.97) 

1.25 b 
(50) 

2.75 b 
(31.25) 

LSD at 5 % 0.74 4.00 0.91 2.52 0.69 1.90 0.88 1.17 

Figures in parentheses show % weed control over weedy check. Means not sharing a letter in common differ significantly at 5% alpha. 
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Table-3. Effect of carfentrazone ethyl + clodinafoppropargyl + metsulfuron-methyl with urea on grain yield and yield 

components of wheat. 

Treatments 
No. of spike-bearing 
tillers (m-2) 

No. of grains  
per spike 

1000- grain 
weight (g) 

Grain yield       
(t ha-1) 

% increase in  grain 
yield over weedy check 

Weedy check 429.00 h 34.60 g 30.25 g 3.13 e ----- 

Hand weeding 491.34 b 45.19 b 42.25 b 3.99 a 27.48 

Carfentrazone ethyl + clodinafop-propargyl + 
metsulfuron-methyl @ 500 g ha-1 

461.00 f 36.76 f 35.00 e 3.35 d 7.03 

Carfentrazone ethyl + clodinafop-propargyl + 
metsulfuron-methyl @ 375 g ha-1 

454.67 g 36.71 f 32.70 f 3.37 d 7.67 

Carfentrazone ethyl + clodinafop-propargyl + 
metsulfuron-methyl @ 500 g ha-1 + 1% urea 

465.00 e 38.87 e 35.12 e 3.43 cd 9.58 

Carfentrazone ethyl + clodinafop-propargyl + 
metsulfuron-methyl @ 375 g ha-1 + 1% urea 

472.75 d 40.96 d 37.65 d 3.51 c 12.14 

Carfentrazone ethyl + clodinafop-propargyl + 
metsulfuron-methyl @ 500 g ha-1 + 2% urea 

484.25 c 43.08 c 39.87 c 3.64 b 16.29 

Carfentrazone ethyl + clodinafop-propargyl + 
metsulfuron-methyl @ 375 g ha-1 + 2% urea 

510.75 a 47.30 a 44.52 a 4.08 a 30.35 

LSD at 5 % 3.18 1.35 2.09 0.11 ----- 

Any two means not sharing a letter in common differ significantly at 5% level of probability. 
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