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Bio-efficacy of different herbicides and nitrogen levels 

on Cynodon dactylon and Cyperus rotundus in wheat 

(Triticum aestivum L.) 

 
Jeevan N, JK Singh, MK Singh and PK Sharma 

 
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, 

Cyperus rotundus and Cynodon dactylon were major weeds. 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, biomass of 

weeds as well as increased weed control efficiency; increased SPAD value and the number of tillers 

ultimately enhanced the production of dry matter of wheat Whereas lowest SPAD value and the number 

of tillers were recorded under weedy check in combination with 120 kg N ha-1, pinoxaden (40 ml ha-1) + 

2, 4-DEE (750 ml ha-1) in combination with 120 kg N ha-1 followed by pendimethalin (1000 ml ha-1) fb 2, 

4-DEE (750 ml ha-1) in combination with 120 kg N ha-1 and highest grain yield and straw yield obtained 

significantly by the application of Sulfosulfuron (25 g ha-1) + 2, 4-DEE (750 ml ha-1) in combination with 

180 kg N ha-1. 

 

Keywords: Nitrogen levels, pendimethalin, pinoxaden, sulfosulfuron, 2, 4-DEE 

 

1. Introduction 
Weeds are often the costliest inhibitory factor, which is considered as the significant biotic 
constraint in achieving the potential yield of wheat, thereby causing increasing poverty and 
food insecurity. Infestation of both grassy, as well as broad-leaved weeds and effective 
management of weeds, need an integrated approach by adopting both chemical and non-
chemical methods of weed management (Chhokar et al., 2012) [2]. For efficient control of 
complex weed flora, a mixture of more than one herbicide is required. Herbicide mixtures not 
only increase the efficacy of weed control against complex weed flora, but they are also 
helpful in delaying herbicide resistance (Singh et al., 2011) [20]. Grassy weeds can pose up to 
52.2% reduction in grain yield of wheat and broad leaf weeds can reduce the yield by up to 
55.7% revealed to Pawar et al. (2017 Sharma et al. (2016) [16, 19] noticed that weeds in the 
weedy check reduced the grain yield of wheat by 47.5% in comparison with other treatments. 
For controlling complex weed flora effectively, a mixture of more than one herbicide is 
needed, mixtures of herbicides not only enhance weed control efficiency against composite 
weed flora but they are also helpful in delaying in resistance of herbicide (Shaktawat et al., 
2019) [18]. The yield losses can be as higher as about 65% due to type and intensity of weeds 
depending on the crop and its species, degree of infestation of weeds, species of weeds and 
management practices (Yaduraju et al. 2006) [27]. Mani et al. (2016) [10] and Verma et al. 
(2013) [24] revealed that broad leaved weeds Parthenium hysterophorus L., Melilotus sp., 
Rumex dentatus and Chenopodium album whereas among the grasses Phalaris minor and 
Cynodon dactylon, among sedges only one species Cyperus rotundus was predominant weed 
species found in the wheat field. The efficiency of clodinafop at 60 g ha-1 is more or less 
similar to that of Pinoxaden for controlling the population of Phalaris minor and Avena 
ludoviciana (Dixit et al. 2011) [3]. Sulfosulfuron and mesosulfuron-methyl used for control of 
isoproturon resistant Phalaris minor in wheat but it is not safe for barley (King, 2007) [7]. 
Clodinafop-propargyl has been widely used for post-emergence control of grassy weeds 
specially Phalaris minor and Avena ludoviciana in the region of Punjab and Haryana but after
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8-10 years of continuous use of these herbicides, complaints 

regarding their efficacy also started to emerge. Phalaris minor 

populations have evolved resistance against clodinafop in 

wheat fields in this region (Yadav et al. 2002) [26]. In wheat, N 

supply directly correlates with weed competition and 

competitive ability (Iqbal and Wright, 1997) [4]. Considerable 

benefits may accrue from the optimum application of 

fertilizers to crops and as a result, there has been much 

interest in the timing and amount of nitrogen being applied to 

crop reported by Kharub and Chander (2010) [6]. However, it 

was observed that both the levels of inputs and their schedule 

of application have a significant role in the appearance and 

density of weeds in the field. Increasing the nitrogen 

fertilization from 120‒150 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 (Singh et al., 

2015) [21]. Zand et al. (2010) [28] observed that application of 

sulfosulfuron + metsulfuron- methyl 36 g ha-1, and 

bromoxynil plus MCPA with clodinafop propargyl had 

satisfactory weed control and increased the grain yield of 

wheat and tank mix application of metsulfuron-methyl 4 g ha-

1 with clodinafop at 60 g ha-1 and sulfosulfuron at 25 g ha-1 at 

35 days after sowing significantly reduced the weed density 

and resulted in 26.2% and 18.9%, respectively. Thus, 

application of different herbicide combinations with nitrogen 

levels improves growth and yield of wheat crop. 

 

2. Materials and Methods 

The field experiment was conducted during the winter (rabi) 

2018‒19 at Agricultural Research farm at Banaras Hindu 

University, Varanasi, Uttar Pradesh under the sub-tropical 

zone of Indo-Gangetic plains on 25°18ʹ N and 83°03ʹ E, which 

lies in left bank of River Ganga at an altitude of 75.70 m 

above the mean sea level. The soil was sandy clay loam 

having low in organic carbon (0.21%) and available N (152 

kg ha-1), medium in P (23.5 kg ha-1) and K (188 kg ha-1) and 

neutral pH (7.28). The experiment was laid out in split plot 

design with three replications. 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) fb 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 100 kg 

ha-1 seed rate was sown on 9th December, 2018 and the 

irrigation was provided at critical crop growth stages. ). Mani 

et al. (2016) [10] and Verma et al. (2013) [24] observed that 

broad leaved weeds Parthenium hysterophorus L., Melilotus 

sp., Rumex dentatus, and Chenopodium album whereas 

among the grasses Phalaris minor and Cynodon dactylon, 

among sedges only one species Cyperus rotundus was 

predominant weed species found in the wheat field. A 

recommended dose of phosphorous and potassium was 

applied through single super phosphate (SSP), and 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 the whole dose of phosphorous as well as 

potash was applied as a basal application at the time of 

sowing and the remaining half dose of nitrogen was applied as 

top-dressing in two equal splits after the first and second 

irrigation. The effectiveness of different treatments is 

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 a 25×25 cm quadrant in each plot and sundried. After 

sun drying, samples were placed in the electric oven at 60‒

650C for 48 h 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 running m-1, and plant dry matter 

accumulation (g) at 30, 60, 90 DAA and at harvest were 

recorded. 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. Finally, relative economics of the 

experimental crop, wheat as influenced by various treatments 

were calculated on the basis of the current market price.  

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 (Mani et al., 1973) [11]. 

 

Weed control efficiency = [(DWC - DWT) ÷ DWC] × 100 (1) 

 

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 

The infestation with dominant weed species in the 

experimental field during the field investigation was 

identified as the grasses; 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 

2 major weeds like Cyperus rotundus, Cynodon dactylon and 

its subsequent impact on growth parameters was shown. 

 

3.2 Effect of density and dry weight of weeds 

The data relating to weed population as well as the dry matter 

of different weeds (Table 1‒4) as affected by various 

treatments sprayed as pre-emergence as well as post-

emergence emphasized the reduction in weed density of 

grasses and sedges and total weed density significantly at all 

the stages of crop growth in comparison with the weedy 

check. The population of various weeds tends to increase with 

the progression of the age of crop up to 90 DAA and decline 

thereafter irrespective of various treatments. Appraisal of 

experimental findings clearly indicates that weedy check 

showed higher infestation of weed species including both 

density and biomass and total weeds as compared to 

herbicidal treatments and higher infestations of weed under 

weedy check were also reported by Sharma et al. (2016) [19]. 

Close examination of data revealed that the impact of various 
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treatments differed significantly for different weeds, two 

hands weeding at 30 and 60 DAS observed maximum 

reduction in weed population, these results were also 

observed by Katara et al. (2015) [5]. The density and dry 

matter of grassy weeds like Cyperus rotundus, and Cynodon 

dactylon were reduced significantly by the HW twice (30 & 

60 DAS) followed by application of sulfosulfuron (25 g ha-

1)+2,4-DEE (750 ml ha-1) during 30, 60, 90 DAA followed by 

application of Pendimethalin 30% EC (1000 ml)+2,4-DEE 

(750 ml ha-1) and application of pinoxaden (40 ml ha-1)+2, 4-

DEE (750 ml ha-1) at all the dates of observation in 

comparison to the weedy check. The data on weed density of 

various weeds as affected by different levels of nitrogen 

emphasized non-significant differences in weed population of 

grassy and sedges as well as total weed population at all the 

stages of observation. An overall examination of the density 

of weeds observed that increase in nitrogen application from 

120‒180 kg ha-1 increased population as well as the dry 

matter of weeds. These results were in close conformity with 

the findings of Borowczak et al. (2012) [1] and Patel et al. 

(2012) [15]. 

 

3.3. Effect of herbicides on weed control efficiency 
Critical analysis of data revealed that weed control efficiency 
(WCE) of Cynodon dactylon was influenced by different 
treatments presented (Table 5 & 6) and the application of 
sulfosulfuron (25 g ha-1) +2, 4- DEE (750 ml ha-1) recorded 
higher efficiency in controlling of Cynodon dactylon at all the 
stages of observation except at 15 DAA were, application of 
pinoxaden (40 ml ha-1)+2, 4-DEE (750 ml ha-1) recorded 
higher weed control efficiency. Further, lower weed control 
efficiency was recorded under pendimethalin (1000 ml ha-1) 
fb 2, 4-DEE (750 ml ha-1) at 60 and 90 DAA. But lower weed 
control efficiency was recorded under HW twice (30 & 60 
DAS) plot at 90 DAA. Close examination of data revealed 
that application of 180 kg N ha-1 recorded higher weed control 
efficiency at 15 and 90 DAA. However, higher weed control 
efficiency was observed under the application of 120 kg N ha-

1 at 30 and 60 DAA. Critical analysis of data revealed that 
weed control efficiency (WCE) of Cyperus rotundus was 
influenced by different treatments are presented in Table 6. 
Application of sulfosulfuron (25 g ha-1) + 2, 4- DEE 38% EC 
(750 ml ha-1) followed by HW twice (30&60 DAS) plot, 
pendimethalin (1000 ml ha-1) fb 2, 4-DEE (750 ml ha-1) 
recorded higher efficiency in controlling of Cyperus rotundus 
at 60 and 90 DAA whereas, at 30 DAA, application of 
pendimethalin (1000 ml ha-1) fb 2, 4-DEE (750 ml ha-1) 
recorded higher weed control efficiency followed by 
sulfosulfuron (25 g ha-1) + 2, 4-DEE (750 ml ha-1). Dry matter 
accumulation of plants was higher in herbicidal treatments 
significantly in comparison to weedy check treatment and this 
is due to the availability of higher growth factors due to 
suppression of weeds. Plot with manual weeding observed 
maximum length of shoot and dry matter at 30, 60 and 90 
DAA, because of the higher number of tillers running m-1, 
such that the photo-synthetically active surface is more 
resulted in higher accumulation of CO2 to produce higher 
weed dry matter. These results were in close conformity with 
the findings reported by Patel et al. (2012) [15], Katara et al. 
(2015) [5], Sandhu and Dhaliwal (2016) [17], and Meena et al. 
(2019) [13]. 
 

3.5. Effect on growth parameters of wheat crop 

The data pertaining to the growth parameters of wheat as 

influenced by different treatments at different dates of 

observation are presented in Table 7. Plant height increased 

with progression of the crop age up to 90 DAS and gradually 

decreased towards at harvest. At 90 DAS, the higher plant 

height was recorded significantly at HW twice (30 & 60 

DAS) plot followed by sulfosulfuron (25 g ha-1)+2, 4-DEE 

(750 ml ha-1) over the weedy check and statistically at par 

with the rest of the treatments. While at harvest, HW twice 

(30 & 60 DAS) plot followed by pendimethalin (1000 ml ha-1) 

fb 2, 4-DEE (750 ml ha-1) recorded significantly higher plant 

height over the weedy check and statistically at par with other 

treatments. However, at 30 and 60 DAS, it was observed non-

significant differences. This is due to lower weed infestation, 

lower weed density, dry matter and higher weed control 

efficiency, which leads to less competition among crop and 

weeds for minerals, moisture and light and resulted in more 

availability for better growth and development of crop, 

similar findings has been also reported Pandey et al. (2006) 
[14], Meena and Singh (2011) [12] and Meena et al. (2019) [13]. 

Close examination of data revealed that at all the dates of 

observation, mean plant height was observed non-significant 

differences at different nitrogen levels. 

At 90 DAS, higher SPAD reading recorded significantly at 

HW twice (30 & 60 DAS) plot and sulfosulfuron (25 g ha-

1)+2, 4-DEE (750 ml ha-1) over a weedy check and 

statistically at par with rest of the treatments. However, at 30 

and 60 DAS, it was observed non-significant differences. The 

data relating to SPAD reading of wheat as influenced by 

various nitrogen levels at different dates of observation 

exhibited non-significant differences at 30 and 60 DAS, 

whereas, at 90 DAS, application of nitrogen at 150 kg ha-1 

recorded significantly higher SPAD reading and lower SPAD 

reading at 120 kg nitrogen ha-1. These results were in close 

conformity with findings of Walia et al. (2010), Meena and 

Singh (2011) [12] and Singh et al. (2015) [21]. 

At 60 DAS, the higher number of tillers running m-1 was 

recorded significantly by HW twice (30&60 DAS) plot over 

the weedy check and statistically at par with rest of the 

treatments and lower number of tillers running m-1 recorded 

by application of pinoxaden (40 ml ha-1)+2, 4-DEE (750 ml 

ha-1) whereas at 90 DAS, higher number of tillers running m-1 

recorded significantly by the application of sulfosulfuron (25 

g ha-1)+2, 4-DEE (750 ml ha-1) over weedy check and 

statistically at par with rest of the treatments. The data related 

to the number of tillers running m-1 of wheat as influenced by 

various nitrogen levels at different dates of observation 

exhibited non-significant differences at 30 and 60 DAS, 

whereas at 90 DAS and at harvest, the higher number of tillers 

running m-1 recorded significantly by the application of 180 

kg N ha-1 over weedy check and statistically at par with rest of 

the treatments. All the treatments produced significantly more 

number of tillers as compared to weedy check and the 

beneficial effect of weed control treatments on dry matter 

accumulation of crop might be due to suppression of weeds 

resulting minimum competition between crop and weeds for 

various resources viz., moisture and nutrient and these results 

were in close conformity with findings of Meena and Singh 

(2011) [12], Singh et al. (2011) [21]. 

 

3.6. Effect on yield attributes, yield and harvest index 

Grain yield is regarded to be the yield attribute function such 

as number of effective tillers m-2, spike length, weight of 

1000-grain. Competition of crop-weed may lower down yield 

of grain by affecting these yield attributing character and 
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different weed management treatments as well as different 

nitrogen levels significantly affect these yield attributes 

(Table 8). 

Spike length as well as number of effective tillers, were 

significantly higher under HW twice plot and statistically at 

par with application of sulfosulfuron (25 g ha-1)+2, 4-DEE 

38% EC (750 ml ha-1) and significantly higher as compared to 

weedy check and other treatments. However, application of 

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

HW twice (30 & 60 DAS) plot recorded higher number of 

grains spike-1 and test weight, which showed non-significant 

differences and this might be due to weed free condition 

almost growing period, poor resurgence, growth of weed and 

higher weed control efficiency as a evident from weed dry 

matter studied in these plots. Achieving good crop yield is 

due to pre-requisite of booming growth of crop plant. The 

maximum grain and straw yield were significantly recorded 

with HW twice (30 & 60 DAS) plot followed by application 

of Sulfosulfuron (25 g ha-1)+2,4-DEE (750 ml ha-1) over 

weedy check and other treatments. It may be expected that as 

a result of lower crop-weed competition during crop growth 

resulted in make use of maximum inputs by crop, which 

shows beneficial status on the accumulation of total dry 

matter as well as yield attributing character. The grain yield 

was produced minimum in case of weedy check plot because 

of more weed infestation, weed population, weed drymatter as 

well as poor yield attributing characters and the results were 

also in close conformity with the findings observed by 

Malekian et al. (2013) [9] and Meena et al. (2019) [13]. 

Among different nitrogen levels, increasing the levels of 

nitrogen application from 120‒180 kg ha-1 significantly 

enhanced number of effective tillers m-2, spike length, number 

of grains spike-1 and non-significant differences among test 

weight and number of unfilled spikelets spike-1. So that, 

maximum grain yield and straw yield is observed under 

application of 180 kg N ha-1 followed by 150 and 120 kg N 

ha-1. Increased dose of nitrogen has led to shoot growth 

because it enhances cell division and increased the 

chlorophyll synthesis in leaves hence; it is helpful to improve 

the CO2 buildup in plants through enhanced photosynthesis; 

ultimately increasing plant height, tillers and leaf area index. 

Grains spike-1, length of spike and increased with increment 

of N from 120‒180 kg ha-1. This might be due to the fact that 

nitrogen plays a key role in cell enlargement and cell division 

as well as increased sink size. Similarly, these results were in 

close conformity with the findings of Patel et al. (2012) [15] 

and Singh et al. (2015) [21]. Interaction effect of nitrogen 

levels and herbicides showed that application of 180 kg N ha-1 

in combination with HW twice (30 & 60 DAS) plot followed 

by application of 180 kg N ha-1 in combination with 

sulfosulfuron (25 g ha-1)+2,4-DEE (750 ml ha-1) significantly 

recorded highest grain yield whereas highest straw yield was 

obtained with application of 180 kg N ha-1 in combination 

with sulfosulfuron (25 g ha-1)+2,4-DEE (750 ml ha-1) and this 

might be due to integrated effect on increase in number of 

effective tillers m-2.This findings are in close conformation in 

relation to the findings of Knezevic et al. (2007) [8] and Singh 

et al. (2015) [21]. 

 

3.7. Relative economics 

The economics of wheat (Table 9) demonstrated that the 

maximum cost of cultivation (₹67580 ha-1) incurred under the 

treatment combination of HW twice (30 & 60 DAS) with 

application of 180 kg N ha-1 where, maximum nitrogen and its 

application cost with labour charges for hand weeding were 

included. The lowest cost of cultivation (₹46200 ha-1) was 

recorded under treatment combination of weedy check with 

application of 120 kg N ha-1. This might be due to no cost of 

herbicide and its application under weedy check. The highest 

gross return was obtained under treatment combination of 

HW twice (30 & 60 DAS) with the application of 180 kg N 

ha-1, whereas, a higher net return and benefit-cost ratio was 

recorded under treatment combination of sulfosulfuron (25 

g)+2,4-DEE (750 ml ha-1) with the application of 180 kg N 

ha-1. The increase in N application increased the wheat yield, 

which resulted in more gross and net return at high level of N 

(180 kg ha-1) and the results are in close conformity with the 

findings of Patel et al. (2012) [15] and Singh (2013) [23]. The 

treatments impact on improvement in grain yield might have 

helped in accruing higher profit. 

 
Table 1: Effect of herbicides and nitrogen levels on density (Number m-2) of Cynodon dactylon in wheat 

 

Treatments 
Weed density (Number m-2) 

Pre-treatment 15 DAA 30 DAA 60 DAA 90 DAA 

Nitrogen levels (kg ha-1) Cynodon dactylon 

120 2.79 (7.33) 1.69 (2.67) 1.63 (2.33) 1.63 (2.33) 1.63 (2.33) 

150 2.70 (6.80) 1.95 (3.33) 1.69 (2.67) 1.69 (2.67) 1.63 (2.33) 

180 2.61 (6.33) 1.88 (3.00) 1.94 (3.33) 1.85 (3.00) 1.69 (2.67) 

SEm ± 0.145 0.11 0.095 0.099 0.075 

CD (p=0.05) NS NS NS NS NS 

Herbicides 

Weedy check 3.02 (8.89) 2.56 (6.00) 2.94 (8.33) 2.69 (7.00) 2.48 (5.67) 

HW twice (30 & 60 DAS) 2.67 (6.67) 1.45 (1.67) 1.68 (2.33) 0.71 (0.00) 1.50 (2.00) 

Pinoxaden 5.1% EC (40 ml)+2,4-DEE* 38% EC (750 ml ha-1) 2.67 (6.67) 2.02 (3.67) 1.22 (1.00) 1.85 (3.00) 1.10 (0.67) 

Pendimethalin 30% EC (1000 ml) fb 2,4-DEE 38% EC (750 ml ha-1) 2.67 (6.67) 1.22 (1.00) 1.35 (1.33) 1.94 (3.33) 1.69 (2.67) 

Sulfosulfuron 75% WG (25 g)+2,4-DEE 38% EC (750 ml ha-1) 2.27 (4.67) 1.76 (2.67) 1.10 (0.67) 1.22 (1.00) 1.22 (1.00) 

SEm ± 0.170 0.150 0.166 0.119 0.179 

CD (p=0.05) NS 0.437 0.484 0.348 0.523 
*Ethyl ester, DAA= Days after treatment application, NS= Non-significant  

 Data subjected to square root (√𝑥+0.5) transformation and original data presented in parenthesis 
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Table 2: Effect of herbicides and nitrogen levels on density (Number m-2) of Cyperus rotundus in wheat 

 

Treatments 
Weed density (Number m-2) 

Pre-treatment 15 DAA 30 DAA 60 DAA 90 DAA 

Nitrogen levels (kg ha-1) Cyperus rotundus 

120 3.14 (9.33) 2.48 (5.67) 2.34 (5.00) 2.04 (3.67) 2.03 (3.67) 

150 3.29 (10.33) 2.94 (8.33) 2.34 (5.00) 2.12 (4.00) 2.34 (5.00) 

180 3.53 (12.00) 3.08 (9.00) 2.54 (6.00) 1.95 (3.33) 2.41 (5.33) 

SEm ± 0.115 0.124 0.17 0.136 0.057 

CD (p=0.05) NS 0.487 NS NS 0.222 

Herbicides 

Weedy check 3.48 (11.67) 3.29 (10.33) 3.29 (10.33) 2.99 (8.67) 3.18 (9.67) 

HW twice (30 & 60 DAS) 3.29 (10.33) 1.66 (2.33) 1.78 (2.67) 1.68 (2.33) 2.04 (3.67) 

Pinoxaden 5.1% EC (40 ml)+2,4-DEE* 38% EC (750 ml ha-1) 3.14 (9.33) 2.91 (8.00) 2.38 (5.33) 2.04 (3.67) 2.27 (4.67) 

Pendimethalin 30% EC (1000 ml) fb 2,4-DEE 38% EC (750 ml ha-1) 3.18 (9.67) 2.61 (6.33) 2.27 (4.67) 2.04 (3.67) 2.19 (4.33) 

Sulfosulfuron 75% WG (25 g)+2,4-DEE 38% EC (750 ml ha-1) 3.53 (12.00) 3.48 (11.67) 2.27 (4.67) 1.22 (1.00) 1.68 (2.33) 

SEm ± 0.100 0.145 0.15 0.185 0.135 

CD (p=0.05) NS 0.424 0.45 0.539 0.395 
*Ethyl ester, DAA= Days after treatment application, NS= Non-significant    

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

Table 3: Effect of herbicides and nitrogen levels on dry matter (g m-2) of Cynodon dactylon in wheat 
 

Treatments 
Weed dry matter (g m-2) 

Pre-treatment 15 DAA 30 DAA 60 DAA 90 DAA 

Nitrogen levels (kg ha-1) Cynodon dactylon 

120 0.87 (0.25) 0.90 (0.34) 0.97 (0.48) 1.02 (0.60) 0.87 (0.25) 

150 0.83 (0.19) 0.88 (0.31) 1.12 (0.84) 1.01 (0.56) 0.83 (0.19) 

180 0.85 (0.22) 0.91 (0.35) 1.01 (0.60) 1.07 (0.72) 0.85 (0.22) 

SEm ± 0.009 0.019 0.030 0.033 0.009 

CD (p=0.05) NS NS 0.117 NS NS 

Herbicides 

Weedy check 0.91 (0.32) 1.20 (0.95) 1.44 (1.57) 1.46 (1.65) 0.91 (0.32) 

HW twice (30 & 60 DAS) 0.84 (0.20) 0.85 (0.23) 0.71 (0.00) 1.03 (0.57) 0.84 (0.20) 

Pinoxaden 5.1% EC (40 ml)+2,4-DEE* 38% EC (750 ml ha-1) 0.82 (0.18) 0.82 (0.18) 1.12 (0.78) 0.95 (0.40) 0.82 (0.18) 

Pendimethalin 30% EC (1000 ml) fb 2,4-DEE 38% EC (750 ml ha-1) 0.83 (0.20) 0.86 (0.24) 1.06 (0.63) 0.93 (0.37) 0.83 (0.20) 

Sulfosulfuron 75% WG (25 g)+2,4-DEE 38% EC (750 ml ha-1) 0.84 (0.21) 0.75 (0.06) 0.84 (0.24) 0.80 (0.15) 0.84 (0.21) 

SEm ± 0.009 0.033 0.030 0.035 0.009 

CD (p=0.05) 0.027 0.097 0.086 0.102 0.027 

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

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

 
Table 4: Effect of herbicides and nitrogen levels on dry matter (g m-2) of Cyperus rotundus in wheat 

 

Treatments 
Weed dry matter (g m-2) 

Pre-treatment 15 DAA 30 DAA 60 DAA 90 DAA 

Nitrogen levels (kg ha-1) Cyperus rotundus 

120 0.91 (0.30) 1.01 (0.27) 1.00 (0.53) 0.97 (0.47) 0.91 (0.30) 

150 1.00 (0.50) 1.01 (0.33) 1.16 (0.89) 1.17 (0.92) 1.00 (0.50) 

180 1.08 (0.69) 1.09 (0.39) 1.04 (0.65) 1.04 (0.63) 1.08 (0.69) 

SEm ± 0.019 0.013 0.031 0.028 0.019 

CD (p=0.05) 0.073 0.051 0.121 0.110 0.073 

Herbicides 

Weedy check 1.10 (0.72) 1.27 (0.61) 1.44 (1.57) 1.38 (1.43) 1.10 (0.72) 

HW twice (30 & 60 DAS) 0.86 (0.25) 0.97 (0.28) 0.87 (0.26) 0.96 (0.42) 0.86 (0.25) 

Pinoxaden 5.1% EC (40 ml)+2,4-DEE* 38% EC (750 ml ha-1) 1.00 (0.50) 0.99 (0.32) 1.12 (0.78) 1.11 (0.77) 1.00 (0.50) 

Pendimethalin 30% EC (1000 ml) fb 2,4-DEE 38% EC (750 ml ha-1) 0.97 (0.44) 0.96 (0.14) 1.06 (0.63) 1.03 (0.57) 0.97 (0.44) 

Sulfosulfuron 75% WG (25 g)+2,4-DEE 38% EC (750 ml ha-1) 1.06 (0.63) 0.99 (0.29) 0.84 (0.24) 0.82 (0.19) 1.06 (0.63) 

SEm ± 0.016 0.026 0.030 0.028 0.016 

CD (p=0.05) 0.046 0.077 0.087 0.083 0.046 
*Ethyl ester, DAA= Days after treatment application, NS= Non-significant 

Data subjected to square root (√𝑥+0.5) transformation and original data presented in parenthesis  
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Table 5: Effect of herbicides and nitrogen levels on weed control efficiency (%) of Cynodon dactylon in wheat 

 

Treatments 
Weed control efficiency (%) 

15 DAA 30 DAA 60 DAA 90 DAA 

Nitrogen levels (kg ha-1) 

120 22.99 64.09 69.45 62.23 

150 35.17 64.83 72.64 55.11 

180 35.47 61.00 71.90 63.55 

Herbicides 

Weedy check 0.00 0.00 0.00 0.00 

HW twice (30 & 60 DAS) 38.69 73.36 100.00 62.39 

Pinoxaden 5.1% EC (40 ml)+2,4-DEE* 38% EC (750 ml ha-1) 43.91 78.36 82.56 73.38 

Pendimethalin 30% EC (1000 ml) fb 2,4-DEE* 38% EC (750 ml ha-1) 38.55 71.22 80.43 74.78 

Sulfosulfuron 75% WG (25 g)+2,4-DEE* 38% EC (750 ml ha-1) 34.89 93.58 93.65 90.94 

 
Table 6: Effect of herbicides and nitrogen levels on weed control efficiency (%) of Cyperus rotundus in wheat 

 

Treatments 
Weed control efficiency (%) 

15 DAA 30 DAA 60 DAA 90 DAA 

Nitrogen levels (kg ha-1) 

120 19.71 46.96 58.97 55.16 

150 25.98 50.01 43.91 42.28 

180 35.79 44.42 63.60 60.45 

Herbicides 

Weedy check 0.00 0.00 0.00 0.00 

HW twice (30 & 60 DAS) 59.10 60.52 83.79 69.79 

Pinoxaden 5.1% EC (40 ml)+2,4-DEE* 38% EC (750 ml ha-1) 27.67 56.73 49.56 45.83 

Pendimethalin 30% EC (1000 ml) fb 2,4-DEE* 38% EC (750 ml ha-1) 36.72 61.13 60.10 61.12 

Sulfosulfuron 75% WG (25 g)+2,4-DEE* 38% EC (750 ml ha-1) 12.30 57.26 84.02 86.41 
*Ethyl ester, DAS= Days after sowing, NS= Non-significant 

 
Table 7: Effect of herbicides and nitrogen levels on plant height (cm) at different dates of observation 

 

Treatments 

Plant height (cm) 
Number of tillers running 

m-1 

Dry matter accumulation 

running m-1 (g) 

Leaf chlorophyll content 

(SPAD reading) 

30 

DAS 

60 

DAS 

90 

DAS 

At 

harvest 

30 

DAS 

60 

DAS 

90 

DAS 

At 

harvest 

30 

DAS 

60 

DAS 

90 

DAS 

At 

harvest 

30  

DAS 

60  

DAS 

90  

DAS 

Nitrogen levels (kg ha-1)    

120 17.39 47.23 94.72 87.97 46.80 77.13 87.44 87.07 18.78 46.40 174 221 39.38 40.53 44.14 

150 17.41 46.54 95.26 89.15 48.67 78.33 93.61 92.60 18.59 47.48 178 226 40.07 41.19 46.17 

180 17.85 46.20 95.44 89.46 50.47 79.13 97.31 96.29 19.68 47.89 179 227 39.21 40.60 46.11 

SEm ± 0.47 0.46 0.29 0.46 0.72 0.91 0.81 0.95 0.51 0.40 0.51 0.67 0.31 0.24 0.12 

CD (p=0.05) NS NS NS NS NS NS 3.19 3.75 NS NS 2.02 2.63 NS NS 0.49 

Herbicides    

Weedy check 17.68 46.73 93.67 87.88 46.67 75.33 89.16 87.71 18.29 44.54 166 211 39.83 40.29 43.76 

HW twice (30 & 60 DAS) 17.35 47.28 97.24 90.12 50.11 78.00 96.03 94.08 19.44 48.37 181 232 39.70 41.65 46.61 

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

17.60 46.00 93.87 88.47 48.44 78.67 90.60 90.60 18.72 45.79 175 222 39.42 40.74 45.32 

Pendimethalin 30% EC (1000 ml) fb 2, 

4-DEE* 38% EC (750 ml ha-1) 
16.97 46.60 95.37 89.19 49.33 79.78 93.01 93.33 19.78 48.73 177 225 39.65 40.73 45.08 

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

18.15 46.67 95.54 88.64 48.67 79.22 95.13 94.22 18.86 48.75 183 233 39.16 40.46 46.61 

SEm ± 0.63 0.55 0.79 0.43 1.52 1.53 0.80 0.66 0.60 0.99 1.60 1.99 0.50 0.38 0.43 

CD (p=0.05) NS NS 2.30 1.24 NS NS 2.33 1.94 NS 2.88 4.65 5.81 NS NS 1.27 
*Ethyl ester, DAS= Days after sowing, NS= Non-significant 

 
Table 8: Effect of herbicides and nitrogen levels on yield attributes, yield and harvest index of wheat 

 

Treatments 
Effective 

tillers m-2 

Spike 

length (cm) 

Number of 

grains spike-1 

Test 

weight (g) 

Number of unfilled 

spikelets spike-1 

Grain yield 

(kg ha-1) 

Straw yield 

(kg ha-1) 

Harvest 

index (%) 

Nitrogen levels (kg ha-1) 

120 293.50 13.34 45.74 38.18 2.97 4434 6742 39.68 

150 314.20 14.29 46.89 38.09 3.07 4753 7119 40.05 

180 326.63 14.85 48.56 38.57 2.44 4951 7503 39.75 

SEm ± 2.73 0.12 0.45 0.16 0.25 26.25 66.26 0.12 

CD (p=0.05) 10.71 0.49 1.76 NS NS 103.06 260.18 NS 

Herbicides 

Weedy check 299.28 13.61 44.80 37.85 3.16 4455 6812 39.54 

HW twice (30&60 DAS) 322.34 14.66 48.88 38.50 2.56 4897 7404 39.80 

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

304.12 13.83 46.59 37.86 2.84 4616 6986 39.79 

Pendimethalin 30% EC (1000 ml) fb 2,4-

DEE* 38% EC (750 ml ha-1) 
312.19 14.19 46.08 38.37 2.74 4734 7171 39.77 
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Sulfosulfuron 75% WG (25 g)+2,4-

DEE* 38% EC (750 ml ha-1) 
319.31 14.52 48.97 38.82 2.82 4863 7334 39.87 

SEm ± 2.68 0.12 0.66 0.26 0.28 36.04 57.47 0.12 

CD (p=0.05) 7.82 0.36 1.93 NS NS 105.20 167.74 NS 

Nitrogen levels× Herbicides 13.55 0.62 NS NS NS  
*Ethyl ester, NS= Non-significant 

 
Table 9: Relative economics of treatments. 

 

Treatments Total cost of cultivation (×₹1000 ha-1) Gross income (×₹1000ha-1) Net income (×₹1000 ha-1) B:C ratio 

N1H1 46.20 123.79 77.59 1.68 

N1H2 66.74 140.04 73.29 1.10 

N1H3 47.49 132.50 85.00 1.79 

N1H4 49.17 131.50 82.34 1.67 

N1H5 47.89 140.88 92.99 1.94 

N2H1 46.62 135.95 89.33 1.92 

N2H2 67.16 146.19 79.02 1.18 

N2H3 47.92 140.14 92.23 1.92 

N2H4 49.59 146.56 96.97 1.96 

N2H5 48.31 143.72 95.41 1.97 

N3H1 47.04 141.88 91.31 1.94 

N3H2 67.58 155.89 83.00 1.23 

N3H3 48.34 144.26 92.52 1.91 

N3H4 50.02 149.67 95.16 1.90 

N3H5 48.74 154.02 100.51 2.06 

N1:120 kg Nitrogen /ha ; N2: 150 kg Nitrogen /ha ; N3:180 kg Nitrogen/ha ; H1: Weedy check ; H2: Hand weeding at 30DAS and 60DAS; H3: 

Pinoxaden 5.1% EC (40ml a.i /ha) + 2,4- DEE* 38% EC@750ml a.i /ha [Tank mixture at 30-35DAS]; H4: Pendimethalin 30% EC@1000ml a.i 

/ha ( pre-emergence) fb 2,4-DEE 38% EC@ 750ml a.i /ha at 30-35DAS]; H5: Sulfosulfuron 75% WG @ 25g a.i /ha + 2,4-DEE 38% EC@750ml 

a.i /ha [Tank mixture at 30-35 DAS] [*Ethyl ester] 
 

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 

maximum growth improvement and yield of wheat 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 grain and straw yield in turn 

maximizing the gross returns, net returns and B:C ratio. 
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