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Effect of Herbicides and Nitrogen levels on Phalaris minor and its Impact on Nutrient 

Uptake in Wheat (Triticum aestivum L.) 

Abstract 

A field experiment was conducted during the winter (Rabi) season of 2018-19 at the 

Agricultural research farm, Banaras Hindu University, Varanasi to study the effect of 

herbicides and nitrogen levels on associated weeds and the yield of wheat. Nine weed 

species were commonly infested in the wheat field such as Phalaris minor, Cynodon 

dactylon, Anagallis arvensis, Melilotus indicus, Chenopodium album, Vicia sativa, Medicago 

denticulata, Solanum nigrum, and Cyperus rotundus. Among these, Phalaris minor was the 

major weed. Application of Sulfosulfuron (25 g ha-1) + 2, 4-DEE (750 ml ha-1) significantly 

recorded the lowest weed density and biomass and higher weed control efficiency. Among 

nitrogen and herbicidal treatments, HW twice (30&60 DAS) in combination with 180 kg N 

ha-1 followed by application of Sulfosulfuron (25 g ha-1) + 2, 4-DEE (750 ml ha-1) in 

combination with 180 kg N ha-1 performed significantly with respect to reduction in density, 

the biomass of Phalaris minor as well as increased weed control efficiency. Nutrient uptake 

was significantly highest under HW twice plot (30&60 DAS) followed by application of 

sulfosulfuron (25 g ha-1) + 2, 4-DEE (750 ml ha-1). The total uptake of N, P and K in wheat 

grain and straw increased with an increased nitrogen levels (180 kg ha-1), whereas uptake of 

these nutrients was low under lower level of nitrogen, which was attributed to less plant 

biomass (grain and straw) and low percentage of these nutrients in the plant. 
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1. Introduction 

Weeds are frequently the most expensive inhibitory factor, which is regarded as the major 

biotic barrier in obtaining the potential yield of wheat, leading to rising poverty and food 

insecurity. In order to effectively manage weed infestations of both grassy and broad-leaved 
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varieties, an integrated strategy combining chemical and non-chemical weed control 

techniques is required [2]. Multiple herbicides must be used together to effectively manage 

complex weed flora. Combinations of herbicides not only improve weed control's ability to 

deal with difficult-to-control weed flora, but also postpone the development of herbicide 

resistance [21]. Wheat grain output can be reduced by up to 52.2 percent by grassy weeds 

and up to 55.7 percent by wide leaf weeds revealed by [13]. [18] reported that weeds in the 

weedy check reduced the grain yield of wheat by 47.5% in comparison with other 

treatments. A combination of many herbicides is required to manage complex weed flora 

successfully; this combination not only improves weed control effectiveness against 

composite weed flora but also delays the development of herbicide resistance [16]. [4] 

revealed that increasing the level of nitrogen from 0 to 45, 45 to 90 and 90 to 135 kg ha-1 

increased the nitrogen uptake by 28.2, 14.9, 7.7%, phosphorus by 26.2, 13.6, 8.5 % over the 

preceding levels. The presence and density of weeds in the field, however, were shown to 

be significantly influenced by the quantities of inputs and the timing of their application. 

Increasing the nitrogen fertilization from 120 to 150 kg N ha-1 increased the dry matter 

accumulation, the number of tillers, and nutrient uptake in turn increasing the grain yield 

and straw yield [15]. 

2. Materials and Methods 

The field study was carried out in the winter (rabi) of 2018–19 at the Banaras Hindu 

University's Agricultural Research Farm in Varanasi, Uttar Pradesh, in the subtropical Indo-

gangetic Plains at 25018' North Latitude and 830 03' East Longitude, which is located in the 

left bank of the River Ganga at an altitude of 75.70 metre above mean sea level. The soil was 

a sandy clay loam with a pH of 7, low organic carbon (0.21 percent), accessible N (152 kg ha-

1), medium P (23.5 kg ha-1), and available K (188 kg ha-1) (7.28). With three replications, the 

experiment was set up using a split plot design. 

The treatments comprised of 3 nitrogen levels and 5 weed control methods, viz., nitrogen 

levels: 120 kg ha-1, 150 kg ha-1, 180 kg ha-1, weed control treatments: Weedy check, Hand 

weeding at 30 DAS and 60 DAS, Pinoxaden 5.1% EC (40 ml a.i ha-1) + 2,4-DEE 38% EC (750 ml 

a.i ha-1) [Tank mixture at 29 DAS], Pendimethalin 30% EC at 1000 ml a.i ha-1 (pre-emergence) 

and 2,4-DEE 38% EC (750 ml a.i ha-1 at 30-35 DAS), Sulfosulfuron 75% WG (25 g a.i  ha-1)+ 

2,4-DEE 38% EC at 750 ml a.i ha-1 [Tank mixture at 29 DAS]. Wheat variety ‘HD-2967’ with 
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100 kg ha-1 seed rate was sown on 9th December, 2018 and the irrigation was provided at 

critical crop growth stages. A recommended dose of phosphorous, potassium were applied 

through single super phosphate (SSP), muriate of potash (MOP), respectively at the rate of 

60, 60 kg ha-1. Nitrogen is applied through urea as per the treatment. Half of the nitrogen 

with whole dose of phosphorous as well as potash were applied as basal application at the 

time of sowing and remaining half dose of nitrogen was applied as top-dressing in two equal 

splits after first and second irrigation. The effectiveness of different treatments considered 

with respect to weed population, weed dry matter accumulation, nutrient content, 

depletion (N, P and K) and weed control efficiency. Weeds were collected at randomly 

placing 25 x 25 cm quadrant in each plot and sundried. After sun drying, samples were 

placed in the electric oven at 60-650C for 48 hours for complete drying and the dry weight 

obtained was expressed in g m-2. The weed population (pre-treatment), weed dry weight, 

and weed control efficiency were recorded at 15, 30, 60, and 90 days after treatment 

application (DAA), whereas nutrient content and its depletion by weed at 90 DAA. Various 

crop growth parameters viz, plant height (cm), number of tillers per running meter, plant 

dry matter accumulation (g) at 30, 60, 90 DAA and at harvest. Leaf chlorophyll content was 

estimated to measure leaf greenness, non-destructively by using a portable SPAD (Soil Plant 

Analysis Development)-502 chlorophyll meter (Minolta Camera Co. Ltd., Japan) and this 

meter operates by clamping the sensor head onto a leaf blade. Data related to weed 

components were analyzed using various statistical methods and square root 

transformation (√x+0.5) was undergone for uniformity. To study on uptake of different 

nutrients (nitrogen, phosphorus and potassium) by the crop in grain and straw of wheat 

were estimated at maturity. The plant samples (grain and straw) from wheat were collected 

separately as per treatment at the time of harvest. These samples were grinded in the 

grinder after oven dried at 75˚C for 72 hours. Thus, the grind plant materials passed through 

30-mesh sieve, and these materials taken for determination of nitrogen, phosphorus, 

potassium and content. The nutrient contents of these materials were analyzed chemically 

in laboratory by following the standard procedures. The nutrient uptake was computed by 

multiplying nutrient content of grain and straw with respective dry weight/yield (kg ha-1).  

Nitrogen content (%): The nitrogen content was estimated in grain, straw and weeds by 

modified Kjeldahl method as per procedure described by Jackson (1973). 
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Phosphorous content (%): Content of phosphorus in grain, straw and weeds were estimated 

by Vanadomolybdo phosphoric yellow colour method as per procedure described by 

Jackson (1973). 

Potassium content (%): Potassium content was estimated with the help of flame 

photometer as per procedure described by [5]. 

Nutrient uptake by crop (kg ha-1): Nutrient uptake in grain and straw of the crops were 

calculated in kg ha-1 in relation to yield per ha by using the following formula. 

 

Nutrient uptake (kg/ha) Nutrient content (%) × Yield (grain/straw in kg ha-1) 

                             100 

 

Weed control efficiency:  Weed control efficiency (W.C.E.) can be calculated on the basis of 

dates of observation by using the formula suggested by [7]. 

 Weed control efficiency = [(DWC – DWT)/DWC]*100 

 Where DWC = dry weight of weeds in control (unweeded) plot 

             DWT = dry weight of weeds in the treated plot 

3. RESULTS AND DISCUSSION 

3.1 Weed flora 

During the field research, the following prevalent weed species were found to be infested in 

the experimental field. Grasses like Phalaris minor, Cynodon dactylon, and the broad-leaved 

weeds; Anagallis arvensis, Melilotus indicus, Vicia sativa, Chenopodium album, Medicago 

denticulata, Solanum nigrum, and the only sedge was Cyperus rotundus. Here, the effect of 

herbicides and nitrogen levels on the major weed like Phalaris minor and its subsequent 

impact on growth parameters was shown. 

3.2 Effect of density and dry weight of weeds: Critical analysis of data revealed that the 

population of Phalaris minor was significantly influenced by different treatments as 
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presented in Table 1&2. The drymatter of grassy weeds like Phalaris minor reduced 

significantly by the application of sulfosulfuron (25 g ha-1) + 2,4-DEE (750 ml ha-1) during 60, 

90 DAA. Several researchers like [10] and [9] also observed close conformity with above 

findings. Among the herbicidal treatments, application of pinoxaden (40 ml ha-1) + 2,4-DEE 

(750 ml ha-1) was recorded lowest weed dry matter accumulation in grasses like Phalaris 

minor also observed minimum dry weight at 15 and 30 DAA and this might be because of 

minimum weed population of grassy weeds due to the herbicidal effect. Similar findings has 

been also reported by [19] and [9]. The data on weed density and drymatter of different 

weeds (Table 1&2) as affected by different nitrogen levels envisaged non-significant 

differences in weed density of Phalaris minor at all the dates of observation. As, overall 

examination on density of Phalaris minor showed that increase in nitrogen application from 

120 to 180 kg ha-1 increased population as well as drymatter of weeds. These results were in 

close conformity with findings of [1], [12] and [4]. 

 3.3 Effect of herbicides on weed control efficiency 

Critical analysis of data revealed that weed control efficiency (WCE) of Phalaris minor was 

influenced by different treatments are presented in Table 3. At 15 and 30 DAA, higher weed 

control efficiency was recorded under application of pinoxaden (40 ml ha-1) + 2, 4-DEE (750 

ml ha-1) followed by sulfosulfuron (25 g ha-1) + 2, 4-DEE (750 ml ha-1) and lower weed control 

efficiency was recorded under application of pendimethalin (1000 ml ha-1) fb 2, 4-DEE (750 

ml ha-1) at 30 DAA. Whereas at 60 and 90 DAA, higher weed control efficiency was recorded 

under application of sulfosulfuron (25 g ha-1) + 2, 4-DEE (750 ml ha-1) and lower weed 

control efficiency was recorded under application of pendimethalin (1000 ml ha-1) fb 2, 4-

DEE (750 ml ha-1). However, the HW twice (30&60 DAS) plot recorded 100% control in 

Phalaris minor at 60, 90DAA. Close examination of data revealed that application of 180 kg 

N ha-1 recorded higher weed control efficiency at 60 and 90 DAA. However, higher weed 

control efficiency was observed under application of 120 kg N ha-1 at 15 and 30 DAA. These 

results were in close conformity with the findings reported by [6], [14], and [9]. 

3.4 Effect of nutrient content and its uptake by crop and weeds 

The data presented in table 4&5 explain about nutrient exhaustion by weeds recorded at 

harvest stage, dry matter accumulation in weeds is the function of N, P and K. Higher weeds 
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dry weight directs to higher removal of nutrient by weeds. Under herbicidal treatments, HW 

twice plot followed by application of sulfosulfuron (25 g ha-1) + 2,4-DEE (750 ml ha-1) 

recorded lower nutrient depletion by weeds than other weed control treatments. The 

possible reason might be due to weed density and weed dry weight were significantly lower 

under above mentioned treatments and this resulted in reduced nutrient removal by weed. 

The nutrient depletion by weeds was more under untreated plot, this may be due to heavy 

weed infestation, higher dry matter accumulation by weeds and these findings were in close 

conformity with findings of [4]. 

The data presented in table 4&5 to explain the nutrient content and its uptake by plant of 

various treatments. Higher content of N, P, and K in grain and straw was significantly 

recorded due to weed control treatments. Nutrient uptake is a function of N, P, and K 

content in grain and straw of crop. It was significantly highest under HW twice plot (30&60 

DAS) followed by application of sulfosulfuron (25 g ha-1) + 2, 4-DEE (750 ml ha-1). Increase in 

availability of N, P and K under this treatment is due to suppression of weed growth and 

might acts as driving force behind higher dry matter production and nutrient uptake by 

wheat crop. However, lowest nutrient uptake was observed in weedy check and similar 

findings observed by [18] and [9]. The percentage of nitrogen, both in grain and straw, 

increased with increase in level of nitrogen from 120 kg N to 180 kg N ha-1 and this might be 

attributed to increased absorption and transport of N to different plant parts, including 

grains than crop supplied with nitrogen. The total uptake of N, P and K in wheat grain and 

straw increased with an increased nitrogen levels (180 kg ha-1), whereas uptake of these 

nutrients was low under lower level of nitrogen, which was attributed to less plant biomass 

(grain and straw) and low percentage of these nutrients in the plant. These findings were in 

close conformity with the findings of [20] and [15]. 

Table 01: Effect of herbicides and nitrogen levels on density (No. m-2) of Phalaris minor in 

wheat 

Treatments Weed density (No. m-2) 

Pre-
treatment 

15 DAA 30 DAA 60 DAA 90 DAA 

Nitrogen levels (kg ha-1)                        Phalaris minor 

Comment [AK18]: Revise to a meaningful 
sentence 

Comment [AK19]: act 

Comment [AK20]: Follow the format of journal 



 

 

120 0.71 (0.00) 0.88 (0.33) 0.88 (0.33) 1.43 (1.87) 1.20 (1.00) 

150 0.71 (0.00) 0.82 (0.33) 1.19 (1.00) 1.25 (1.33) 1.25 (1.33) 

180 0.71 (0.00) 1.10 (0.67) 1.10 (0.67) 1.25 (1.33) 1.31 (1.67) 

SEm ± 0.00 0.089 0.13 0.060 0.038 

CD (P=0.05) NS NS NS NS NS 

Herbicides 

Weedy check 0.71 
(0.00) 

1.22 
(1.00) 

1.22 
(1.00) 

1.82 
(2.89) 

1.94 
(3.33) 

HW twice (30&60 DAS) 0.71 
(0.00) 

1.10 
(0.67) 

1.10 
(0.67) 

0.71 
(0.00) 

0.71 
(0.00) 

Pinoxaden 5.1% EC (40 ml) + 2,4-DEE* 38% 
EC (750 ml ha-1) 

0.71 
(0.00) 

0.71 
(0.00) 

1.10 
(0.67) 

1.29 
(1.33) 

1.19 
(1.00) 

Pendimethalin 30% EC (1000 ml) fb 2,4-DEE 
38% EC (750 ml ha-1) 

0.71 
(0.00) 

1.10 
(0.67) 

1.22 
(1.00) 

1.69 
(2.67) 

1.29 
(1.33) 

Sulfosulfuron 75% WG (25 g) + 2,4-DEE 38% 
EC (750 ml ha-1) 

0.71 
(0.00) 

0.71 
(0.00) 

1.10 
(0.67) 

1.10 
(0.67) 

1.10 
(0.67) 

SEm ± 0.00 0.104 0.16 0.151 0.126 

CD (P=0.05) NS 0.304 NS 0.442 0.367 

*Ethyl ester, DAA= Days after treatment application, NS= Non-significant 

Data subjected to square root (√0.5 + ݔ) transformation and original data presented in 
parenthesis 

 

 

 

Table 02: Effect of herbicides and nitrogen levels on drymatter (g. m-2) of Phalaris minor in 

wheat 

Treatments Weed density (No. m-2) 

Pre-
treatmen

t 

15 DAA 30 DAA 60 DAA 90 DAA 



 

 

Nitrogen levels (kg ha-1)                        Phalaris minor 

120 0.71 
(0.00) 

0.88 
(0.33) 

0.88 
(0.33) 

1.43 
(1.87) 

1.20 
(1.00) 

150 0.71 
(0.00) 

0.82 
(0.33) 

1.19 
(1.00) 

1.25 
(1.33) 

1.25 
(1.33) 

180 0.71 
(0.00) 

1.10 
(0.67) 

1.10 
(0.67) 

1.25 
(1.33) 

1.31 
(1.67) 

SEm ± 0.00 0.089 0.13 0.060 0.038 

CD (P=0.05) NS NS NS NS NS 

Herbicides  

Weedy check 0.71 
(0.00) 

1.22 
(1.00) 

1.22 
(1.00) 

1.82 
(2.89) 

1.94 
(3.33) 

HW twice (30&60 DAS) 0.71 
(0.00) 

1.10 
(0.67) 

1.10 
(0.67) 

0.71 
(0.00) 

0.71 
(0.00) 

Pinoxaden 5.1% EC (40 ml) + 2,4-DEE* 38% EC 
(750 ml ha-1) 

0.71 
(0.00) 

0.71 
(0.00) 

1.10 
(0.67) 

1.29 
(1.33) 

1.19 
(1.00) 

Pendimethalin 30% EC (1000 ml) fb 2,4-DEE 
38% EC (750 ml ha-1) 

0.71 
(0.00) 

1.10 
(0.67) 

1.22 
(1.00) 

1.69 
(2.67) 

1.29 
(1.33) 

Sulfosulfuron 75% WG (25 g) + 2,4-DEE 38% EC 
(750 ml ha-1) 

0.71 
(0.00) 

0.71 
(0.00) 

1.10 
(0.67) 

1.10 
(0.67) 

1.10 
(0.67) 

SEm ± 0.00 0.104 0.16 0.151 0.126 

CD (P=0.05) NS 0.304 NS 0.442 0.367 

*Ethyl ester, DAA= Days after treatment application, NS= Non-significant 

Data subjected to square root (√0.5 + ݔ) transformation and original data presented in 
parenthesis 
 

 

Table 03:   Effect of herbicides and nitrogen levels on weed control efficiency (%) of wheat 

Treatments  
Weed control efficiency (%) 
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EE=Ethyl ester, DAA= Days after treatment application, NS= Non-significant 

Data subjected to square root (√0.5 + ݔ) transformation and original data presented in 
parenthesis 

 15 
DAA 

30 
DAA 

60 
DAA 

90 
DAA 

 
Nitrogen levels (kg ha-1) 

120 68.67 69.78 54.55 64.62 

150 61.09 66.61 54.70 59.47 

180 62.11 69.00 59.34 56.92 

 
Herbicides 

Weedy check 0.00 0.00 0.00 0.00 

HW twice (30&60 DAS) 73.33 77.93 100.0
0 

100.0
0 

Pinoxaden 5.1% EC (40 ml) + 2,4-DEE* 38% EC 
(750 ml ha-1) 

91.65 92.71 56.54 68.10 

Pendimethalin 30% EC (1000 ml) fb 2,4-DEE 38% 
EC (750 ml ha-1) 

71.65 83.77 50.12 53.85 

Sulfosulfuron 75% WG (25 g) + 2,4-DEE 38% EC 
(750 ml ha-1) 

83.15 87.90 74.34 79.72 



 

 

Table 04: Effect of herbicides and nitrogen levels on nutrient content in grain and straw 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

EE=Ethyl ester, DAA= Days after treatment application, NS= Non-significant 

Data subjected to square root (√0.5 + ݔ) transformation and original data presented in parenthesis 
       
 

Treatments Nitrogen (%) Phosphorus (%) Potassium (%) 
 Grain Straw Grain Straw Grain Straw 

Nitrogen levels       

120 kg ha-1 1.73 0.54 0.37 0.075 0.41 1.37 

150 kg ha-1 1.78 0.57 0.38 0.074 0.43 1.42 

180 kg ha-1 1.81 0.58 0.35 0.078 0.45 1.45 
SEm ±    0.007 0.011 0.014 0.0005 0.010 0.022 

CD (P=0.05) 0.029 NS NS 0.002 NS NS 

Herbicides       

Weedy check 1.74 0.55 0.37 0.069 0.43 1.34 
HW twice (30 & 60 DAS) 1.80 0.58 0.38 0.075 0.44 1.44 

Pinoxaden 5.1% EC (40 ml) + 2,4-DEE* 38% EC (750 ml ha-1) 1.77 0.54 0.36 0.075 0.40 1.41 

Pendimethalin 30% EC (1000 ml) fb 2,4-DEE* 38% EC (750 ml ha-1) 1.76 0.57 0.37 0.079 0.43 1.44 

Sulfosulfuron 75% WG (25 g) + 2,4-DEE* 38% EC (750 ml ha-1) 1.79 0.58 0.36 0.080 0.45 1.43 
SEm ± 0.011 0.012 0.011 0.002 0.013 0.022 

CD (P=0.05) 0.033 NS NS 0.007 NS 0.064 



 

 

   Table 05: Effect of herbicides and nitrogen levels on nutrient uptake in grain and straw 
 

Treatments Nitrogen (kg ha-1) Phosphorus (kg ha-1) Potassium (kg ha-1) 
 Grain Straw Grain Straw Grain Straw 

Nitrogen levels       

120 kg ha-1 76.36 36.35 16.55 5.08 18.25 92.23 

150 kg ha-1 83.56 41.28 18.18 5.34 20.06 102.28 

180 kg ha-1 87.70 43.30 17.35 5.83 21.91 109.02 
SEm ± 0.469 1.133 0.570 0.036 0.601 2.116 

CD (P=0.05) 1.842 4.447 NS 0.141 2.362 8.310 

Herbicides       

Weedy check 70.75 37.72 15.11 4.74 17.53 92.20 
HW twice (30 & 60 DAS) 87.92 42.70 18.77 5.57 21.55 106.63 

Pinoxaden 5.1% EC (40 ml) + 2,4-DEE* 38% EC (750 ml ha-1) 81.93 37.64 17.20 5.25 18.79 98.60 

Pendimethalin 30% EC (1000 ml) fb 2,4-DEE* 38% EC (750 ml ha-1) 84.02 41.26 17.60 5.64 20.62 103.74 

Sulfosulfuron 75% WG (25 g) + 2,4-DEE* 38% EC (750 ml ha-1) 88.07 42.24 18.10 5.89 21.89 104.70 
SEm ± 0.852 1.058 0.523 0.168 0.661 1.823 

CD (P=0.05) 2.486 3.089 1.527 0.489 1.928 5.321 

 EE= Ethyl ester, DAA= Days after treatment application, NS= Non-significant 

Data subjected to square root (√0.5 + ݔ) transformation and original data presented in parenthesis 

 

 



 

 

4. CONCLUSION 

On the grounds of the above-summarized results, the following conclusions have been 

drawn: Application of sulfosulfuron (25 g ha-1) + 2,4-DEE (750 ml ha-1) recorded reduced 

weed density and weed drymatter due to higher weed control efficiency. Application of 180 

kg N ha-1 in combination with sulfosulfuron (25 g ha-1) + 2,4-DEE (750 ml ha-1) recorded 

higher nutrient content and nutrient uptake in grain and straw of wheat. 

REFERENCES 

1. Borowczak F, Rebarz K, Grzes S. Weed infestation of winter wheat depending on 

irrigation, cultivation technology and nitrogen fertilization in fourth four-field crop rotation.  

Journal of Research and Applications in Agricultural Engineering, 2012; 57(3): 22-25. 

2. Chhokar RS, Sharma RK, Sharma I. Weed management strategies in wheat: A review. 

Journal of Wheat Research, 2012; 4: 1-21. 

3. Das R, Verma SC. Management of weeds, nitrogen and tillage operations in wheat 

(Triticum aestivum) sown after puddled rice (Oryza sativa). Indian Journal of Agricultural 

Sciences. 2003; 73(5): 286-288. 

4. Gupta A, Yadav SS, Yadav LR, Gupta AK, Weed Management and Fertility Levels Influence 

on Weed Growth and Performance of Wheat (Triticum aestivum L.). International Journal of 

Current Microbiological Applied Sciences.2019; 8(4): 2038-2044. 

5. Jackson ML. Soil Chemical Analysis, Prentice Hall of India Pvt. Ltd., New Delhi, India. Pp, 

1973; 183-204. 

6. Katara P, Kumar S, Rana SS. Influence of pinoxaden in combination with other herbicides 

on nutrient depletion by weeds in wheat, Indian Journal Weed Sciences, 2015; 47: 371-375. 

7. Mani VS, Pandita ML, Gautam SK. Weed killing chemicals in potato cultivation, Indian 

Farming, 1973. 

8. Meena RS, Singh MK. Weed management in late-sown zero-till wheat (Triticum aestivum 

L.) with varying seed rate. Indian Journal of Agronomy, 2011; 56(2): 127-132. 

Comment [AK22]: Also write future use of 
results 

Comment [AK23]: It may be concluded that 

Comment [AK24]: Follow the reference writing 
style of journal strictly. 



 

 

9. Meena V, Kaushik MK, Dotaniya ML, Meena BP, Das H. Bio-efficacy of ready-mix 

herbicides on weeds and productivity in late-sown wheat. Indian Journal of Weed Science, 

2019; 51(4): 344-351. 

10. Pal S, Sharma R, Sharma HB, Singh R, Babu S. Bio-efficacy and selectivity of different 

herbicides against weed flora in wheat (Triticum aestivum L.). Indian Journal of Agricultural 

Sciences, 2015; 85(5): 655-60. 

11. Pandey IB, Dwivedi DK, Prakash SC. Impact of method and levels of fertilizer application 

and weed management on nutrient economy and yield of wheat (Triticum aestivum L.). 

Indian Journal of Agronomy, 2006; 51(3): 193-198. 

12. Patel SM, Patel JC, Chaudhary PP, Patel, DM, Patel, GN, Patel BM.  Effects of nitrogen 

levels and weed management on production potential of wheat (Triticum aestivum L.). 

Research on Crops, 2012; 13(2): 456-462. 

13. Pawar J, Singh R, Kabdal P, Prabhakar D, Kumar S. Optimization rate of pinoxaden+ 

clodinafop-propargyl for weed control in wheat. Indian Journal of Weed Science, 2017; 

49(2): 136-138. 

14. Sandhu BS, Dhaliwal NS. Chemical weed management to increase productivity of wheat. 

Indian Journal of Weed Science,2016; 48(4): 381-383. 

15. Satyanarayana M, Reddy APK, Bhatt PS, Reddy SN,  Padmaja J. Effect of Different 

Varieties and Levels of Nitrogen on Post-Harvest Parameters of Wheat (Triticum aestivum 

L.), International Journal of Pure Applied Biosciences, 2017; 5(4): 1645-1652. 

16. Shaktawat RPS, Somvanshi SPS, Bhadoria SS, Singh HP. Assessment of Premix Broad 

Spectrum Herbicides for Weed Management in Wheat (Triticum aestivum L.), Journal of 

Krishi Vigyan, 2019; 7(2): 11-14. 

17. Sharma R, Rana MC, Rana SS, Sharma GD. Effect of herbicide combinations on nutrients 

depletion by weeds in wheat under mid hill conditions of Himachal Pradesh, Himachal 

Journal of Agricultural Research, 2016; 42(1): 78-81. 



 

 

18. Sharma SN, Singh RK. Productivity and economics of wheat (Triticum aestivum L.) as 

influenced by weed management and seed rate. Progressive Agriculture, 2011; 11(2): 242-

250. 

19. Shoeran S, Punia SS, Yadav A, Singh S. Bioefficacy of pinoxaden in combination with 

other herbicides against complex weed flora in wheat, Indian Journal of Weed Sciences, 

2012; 45: 90-92. 

20. Singh M, Singh, MK, Singh SP, Sahu R. Herbicide and nitrogen application effects on 

weeds and yield of wheat. Indian Journal of Weed Sciences, 2015; 47(2): 125-130. 

21. Singh S, Punia SS, Yadav A, Hooda VS. Evaluation of carfentrazone-ethyl + metsulfuron-

methyl against broadleaf weeds of wheat. Indian Journal of Weed Sciences, 2011; 43: 12-22. 

22. Singh T. 2013. Weed management in irrigated wheat (Triticum aestivum L.) through tank 

mix herbicides in Malwa Plateau of Central India. Indian Journal of Agronomy, 2013; 58(4): 

525-528. 

23. Walia US, Kaur T, Nayyar S, Singh K. Performance of Carfentrazone-ethyl 20%+ 

Sulfosulfuron 25% WDG–a formulated herbicide for total weed control in wheat. Indian 

Journal of Weed Sciences, 2010; 42(3&4): 155-158. 

 


