
 

 

Impact of Various Weed Control Methods on Weed Density, Weed Control Efficiency, and 

Seed Yield in Lentil (Lens culinaris Medik L.) 

 

Abstract  

A field experiment titled "Effect of Weed Management on Weed Density, Growth, and 

Productivity of Lentil (Lens culinaris Medik L.)" was carried out during the rabi season of 

2021-22 at the Instructional Farm of Agronomy, Rajasthan College of Agriculture, MPUAT, 

Udaipur. The study utilized a Factorial Randomized Block Design with 20 treatment 

combinations and three replications. The experiment tested ten chemical weed management 

practices in factor A, including three different concentrations of pendimethalin (500 g ha-1, 750 g 

ha-1, and 1000 g ha-1, applied pre-emergence), three concentrations of imazethapyr (50 g ha-1, 60 

g ha-1, and 70 g ha-1, applied post-emergence), and three combinations of pendimethalin and 

imazethapyr (500 g ha-1, 750 g ha-1, and 1000 g ha-1, applied pre-emergence). A control group 

with no herbicide application was also included. Additionally, hand weeding at 40 days after 

sowing (DAS) and a control treatment were considered as factor B. The lentil variety Kota 

Masoor-3 was used as the test crop. The experimental results indicated that hand weeding at 40 

DAS significantly reduced weed density and achieved the highest weed control efficiency with 

maximum grain yield. Among the chemical treatments, the combination of pendimethalin and 

imazethapyr at 1000 g ha-1 PE recorded the lowest total weed density and maximum grain yield 

and weed control efficiency. This result was comparable to the treatments with pendimethalin + 

imazethapyr at 750 g ha-1 PE and 500 g ha-1 PE. Overall, HW at 40 DAS and application of 

pendimethalin + imazethapyr 1000g ha-1 PE could be more productive, and capable for reducing 

weed population. 

 

 

 

 

 



 

 

 

Introduction  

Pulses, encompassing a variety of leguminous crops, play an integral role in human diets due to 

their rich nutritional profile. These crops are high in protein, ranging from 20-27%, and are 

abundant in fiber, vitamins, and essential amino acids. They also contain 15 vital mineral 

components necessary for human health, making them a significant food source globally (Wang 

et al., 2003). The protein content in pulses is particularly crucial for populations in developing 

countries where animal protein may be scarce or expensive. 

Beyond their nutritional value, pulses serve as exemplary crops for sustainable agricultural 

practices. They thrive in low-cost, low-fertility soils and marginal lands, which often remain 

underutilized. This adaptability makes pulses particularly appealing to small and marginal 

farmers in regions like the Indian subcontinent. The low cultivation costs and resilience of pulses 

provide an economical and reliable crop option for these farmers, who may not have access to 

expensive agricultural inputs.  

One of the most remarkable benefits of growing pulses is their ability to enhance soil fertility. 

Pulses have a unique symbiotic relationship with nitrogen-fixing bacteria, allowing them to 

convert atmospheric nitrogen into a form usable by plants. This natural fertilization process 

enriches the soil, reducing the need for synthetic fertilizers and improving soil health over time. 

Consequently, pulses play a pivotal role in sustainable cropping patterns, contributing to the 

long-term viability of agricultural systems. 

Lentil (Lens culinaris Medik L.) stands out as one of the oldest and most important pulse crops 

cultivated for human consumption. Primarily consumed as dry grain, lentils are a dietary staple 

in many cultures due to their versatility and nutritional benefits. The global significance of lentils 

is underscored by their extensive cultivation, covering a total area of 95.7 million hectares and 

yielding approximately 92.3 million tonnes annually (FAO STAT, 2018). 

Despite their hardiness and benefits, lentil crops face significant challenges, with weed 

infestation being one of the most formidable. Weeds are a major constraint in lentil cultivation 

worldwide, capable of reducing yields by up to 80%. These unwanted plants compete with lentils 



 

 

for essential resources such as nutrients, moisture, and space. Additionally, weeds often serve as 

hosts for insects, pests, and pathogens that can further damage lentil crops. 

The issue of weed management in lentil cultivation is exacerbated by the crop’s growth 

characteristics. Lentils exhibit poor early development and have a relatively short height, making 

them vulnerable to being overshadowed and outcompeted by more aggressive weed species. 

Consequently, effective weed management is crucial, especially during the initial stages of crop 

growth. Yadav et al. (2007) emphasize the importance of diligent weed control within the first 

40-45 days after sowing to ensure healthy crop establishment and optimal yields. 

Effective weed management in lentil cultivation requires a combination of strategies tailored to 

local conditions and available resources. One common approach is mechanical weed control, 

such as hand weeding, which, although labor-intensive, can be highly effective in reducing weed 

density and dry matter. Hand weeding at critical growth stages, particularly around 40 days after 

sowing, has been shown to significantly enhance weed control efficiency. 

Chemical weed management is another widely used strategy, involving the application of 

herbicides to control weed populations. Various herbicides, such as pendimethalin and 

imazethapyr, are commonly used in lentil fields. These chemicals can be applied at different 

concentrations and stages of crop growth, either pre-emergence or post-emergence, to maximize 

their efficacy while minimizing potential harm to the lentil plants. 

Integrating mechanical and chemical weed control methods often yields the best results, 

combining the precision of manual weeding with the broad-spectrum effectiveness of herbicides. 

Additionally, implementing crop rotation and intercropping practices can help manage weed 

populations by disrupting their life cycles and reducing their prevalence in lentil fields. 

 

Material and Methods  

The experiment was laid out at the Instructional Farm, Rajasthan College of Agriculture, 

Udaipur. It falls under agro climatic zone IVa “Sub-Humid Southern Plain and Aravali Hills” of 

Rajasthan. The soil of the experiment field was clay loam in texture, slightly alkaline in reaction 

(PH 8.6), medium in available nitrogen (298.1 kg ha-1) and phosphorus (22.12 kg ha-1) while 



 

 

high in available potassium status (452.5 kg ha-1). The experiment consisted of twenty treatments 

combinations i.e., two levels of weeding (control, hoeing at 20 DAS and weeding at 40 DAS) 

and ten weed management chemicals viz., Pendimethalin 500 g ha-1, Pendimethalin 750 g ha-1, 

Pendimethalin 1000 g ha-1, Imazethapyr 50 g ha-1, Imazethapyr 60 g ha-1, Imazethapyr 70 g ha-1, 

Pendimethalin + Imazethapyr 500 g ha-1, Pendimethalin + Imazethapyr 750 g ha-1, Pendimethalin 

+ Imazethapyr 1000 g ha-1, and Control. These were replicated thrice in Factorial Randomized 

Block Design (FRBD). Lentil variety Kota Masoor-3 was used as test crop. A uniform dose of 20 

kg N + 40 kg P2O5 ha-1 was applied. Urea and DAP were used as a source of nitrogen and 

phosphorus. 

 

Result and discussion  

Weed density 

 The data pertaining to the effect of treatments on weed density at 30, 60 DAS and at 

harvest are given in Table 1. 

Grassy weeds 

A perusal of the data reveals that the lowest grassy weed density at 30 DAS (4.47 m-2), 60 

DAS (2.79 m-2) and at harvest (4.37 m-2) was observed with HW at 40 DAS which was 44.60, 

68.61 a percent higher than control (8.07 m-2 , 8.89 m-2and 9.93 m-2 respectively).  

Further, the lowest grassy weed density at 30 DAS (1.50 m-2), 60 DAS (1.49 m-2 ) and at 

harvest 1.50 m-2 ) was observed with pendimethalin + imazethapyr 1000 g ha-1 PE which was at 

par with pendimethalin + imazethapyr 750 g ha-1 PE and pendimethalin + imazethapyr 500 g ha-1 

PE. The maximum weed density was recorded with control and all the treatments recorded 

statistically lower weed density than this treatment. 

 Interaction effect of manual hand weeding and chemical weed management was found 

significant on density of grassy weeds at 60 DAS. The treatment combination HW at 40 DAS 

with pendimethalin + imazethapyr 1000 g ha-1 PE (1.83, 0.98 m-2 , and 1.00 m-2 ) recorded 

significantly lower weed density and it was found superior than rest of all the treatment 

combinations. 



 

 

Broad-leaved weeds 

The data reveals that different weed management practices tended to reduce the density 

of broad-leaved weeds at 30, 60 DAS and harvest stage as compared to control (57.34 m-2). The 

lowest weed density was observed HW at 40 DAS (18.28 m-2, 26.25 m-2, and 20.92 m-2) which 

was 68.10 per cent higher than the control.  

In addition to that the highest weed density was found in control (155.17 m-2) whereas, 

the minimum broad-leaved weed density was witnessed in pendimethalin + imazethapyr 1000 g 

ha-1 PE (10.42 m-2, 17.12 m-2 and 20.92 m-2) at 30, 60 DAS and harvest stage respectively which 

was at par with pendimethalin + imazethapyr 750 g ha-1 PE and pendimethalin + imazethapyr 

500 g ha-1 PE. The interaction effect on weed density of broad-leaved weeds was found 

significant due to manual hand weeding and chemical weed management. The treatment 

combination HW at 40 DAS with ready mix combination of pendimethalin + imazethapyr 1000 g 

ha-1 PE (3.33 m-2, 5.00 m-2 and 3.00 m-2) recorded significantly lower weed density. However, it 

was remained at par with pendimethalin + imazethapyr 750 g ha-1 PE and pendimethalin + 

imazethapyr 500 g ha-1 PE.  

Total weeds 

The density of total weeds was influenced due to different weed management treatments 

(Table 1). The lowest weed density was observed with HW at 40 DAS (22.75 m-2, 29.04 m-2 and 

25.29 m-2) which was 65.21 63.21 and 62.47 percent higher than the control.  

The data further indicated that the lowest total weed density was observed with the 

pre-emergence application of pendimethalin + imazethapyr 1000 g ha-1 PE (11.92 m-2, 14.52 m-2 

and 10.50 m-2) which was found at par with pendimethalin + imazethapyr 750 g ha-1 PE and 

pendimethalin + imazethapyr 500 g ha-1 PE. Interaction effect of manual hand weeding and 

chemical weed management was found significant on density of broad-leaved and total weeds at 

30, 60DAS, and at the harvest stage. The treatment combination ready mixture of pendimethalin 

+ imazethapyr 1000 g ha-1 PE with HW at 40 DAS recorded significantly lower weed density. 

However, it remained at par with the combination of HW at 40 DAS with ready mixture of 

pendimethalin + imazethapyr 750 g ha-1 PE and pendimethalin + imazethapyr 500 g ha-1 PE. 

 



 

 

Weed control efficiency 

The data showing the effect of the treatments on weed control efficiency at 30, 60 DAS 

and at harvest are given in Table 2. 

An examination of data explicates that weed control efficiency at 30, 60 DAS and at 

harvest stage varied due to various weed management practices. Application of HW at 40 DAS 

(78.40, 63.32 and 66.73 %) was found most effective in controlling all types of weed flora in 

lentil.  

Further, the pre-emergence application of pendimethalin + imazethapyr (94.01, 89.08  

and 91.80 %) was found most effective in controlling all types of weed flora in lentil. The next in 

order of superiority pendimethalin + imazethapyr 750 g ha-1 PE and pendimethalin + 

imazethapyr 500 g ha-1 PE. The combined effect of manual hand weeding and chemical weed 

management with respect to weed control efficiency at 60 DAS was found to be significant. The 

treatment HW at 40 DAS combined with pendimethalin + imazethapyr 1000 g ha-1 PE (92.47 %) 

and it recorded significantly higher weed control efficiency over other combinations. However, it 

was followed by pendimethalin + imazethapyr 750 g ha-1 PE (89.14 %) and pendimethalin + 

imazethapyr 500 g ha-1 PE (85.98 %) with HW at 40 DAS. 

Grain yield  

There was a significant influence of different weed control treatments on seed yield. The highest 

seed yield (1622 kg ha 1) was recorded in HW at 40 DAS over control (1285 kg ha-1). Further, 

with regards to chemical weed management, the greatest seed yield was found in pendimethalin 

+ imazethapyr 1000 g ha-1 PE (1598 kg ha-1). However, it was at par with imazethapyr 50 g 

ha-1 PoE (1504 kg ha-1), imazethapyr 60 g ha-1 PoE (1500 kg ha-1), pendimethalin + 

imazethapyr 500 g ha-1 PE (1573 kg ha-1), pendimethalin + imazethapyr 750 g ha 1 PE (1584 kg 

ha-1). 

Conclusion 

 

On the basis of the findings of the investigation entitled “Effect of Weed Management on Weed 

Density, Growth and Productivity of Lentil (Lens culinaris Medik. L.)”, it is concluded that for 



 

 

effective weed management higher yield and pre-emergence application of pendimethalin + 

imazethapyr 1000 g ha- 1 with one hand weeding at 40 DAS was found superior in controlling 

complex weed flora of lentil crop grown in southern Rajasthan.



 

 

Table 1: Effect of weed management on weed density at 30, 60 DAS and harvest 

Treatment Weed density (No. m-2) 

 30 DAS  

 

60 DAS  

 

Harvest 

Broadleaved weeds Grassy 

weeds 

Total weeds Broadleaved weeds Grassy 

weeds 

Total weeds Broadleaved weeds Grassyweeds Total weeds 

Levels of manual weeding         

Control 7.00 (57.34) 2.64 (8.07) 7.45 (65.40)  7.46 (59.30) 2.90 (8.89) 7.48 (68.19) 

 

 7.30 (57.69) 

 

3.05 (9.93) 

 

7.80 (67.62) 

 

HW at 40 DAS 3.86  (18.28) 1.99 (4.47) 4.30 (22.75)  4.86 (26.25) 1.77 (2.79) 5.13 (29.04)  4.32 (20.92) 2.09 (4.37) 4.75 (25.29) 

S.Em. ± 0.047 0.038 0.047  0.54 0.018 0.14  0.026 0.014 0.17 

CD(P=0.05) 0.135 0.110 0.135  0.156 0.52 0.40  0.074 0.041 0.48 

Chemical weed management         

Pendimethalin 500 g ha-1 PE 6.24 (41.17) 2.72 (7.00) 6.79 (48.17)  7.70 (61.41) 2.87 (8.50) 7.66 (69.91)  7.35 (56.07) 3.13 (9.67) 7.91 (65.74) 

Pendimethalin 750 g ha-1 PE 5.94 (38.35) 2.84 (7.83) 6.55 (46.19)  6.66 (45.44) 2.73 (7.83) 6.66 (53.27)  6.93 (52.00) 2.94 (8.67) 7.43 (60.67) 

Pendimethalin 1000 g ha-1 PE 5.32 (29.61) 2.07 (4.17) 5.67 (33.78)  6.95 (49.35) 3.01 (9.17) 7.07 (58.52)  6.38 (42.17 2.97 (8.83) 6.91 (51.00) 

Imazethapyr 50 g ha-1 PoE 5.09 (27.51) 2.00 (3.83) 5.43 (31.34)  6.15 (38.37) 2.36 (5.45) 6.08 (43.72)  6.29 (41.83) 2.80 (7.83) 6.74 (49.67) 

Imazethapyr 60 g ha-1 PoE 5.11 (27.99) 1.82 (3.00) 5.39 (30.99)  6.11 (39.38) 1.94 (3.50) 5.91 (42.88)  5.70 (36.08) 2.48 (6.00) 6.12 (42.08) 

Imazethapyr 70 g ha-1 PoE 4.52 (21.90) 2.00 (3.83) 4.89 (25.73)  6.09 (38.30) 2.13 (4.17) 5.96 (42.47)  5.61 (33.33) 2.13 (4.17) 5.79 (37.50) 

Pendimethalin + Imazethapyr 500 g ha-1 

PE 

3.68 

(14.81) 

1.53 

(1.83) 

3.94 (16.65)  4.25 (19.06) 1.82 

(2.83) 

4.27 (21.89)  3.91 (16.17) 1.91 (3.17) 4.26 (19.33) 

Pendimethalin + Imazethapyr 750 g ha-1 

PE 

3.23 

(11.17) 

 1.46 

(1.67) 

3.50 

(12.83) 

 

 

4.02 

(17.12) 

1.46 

(1.67) 

4.02 

(18.79) 

 

 

3.46 

(12.00) 

1.45 

(1.67) 

3.60 

(13.67) 

Pendimethalin + Imazethapyr 1000 g ha-1 

PE 

3.10 

(10.42) 

1.40 

(1.50) 

3.37 

(11.92) 

 3.49 

(13.03) 

1.40 

(1.49) 

3.69 

(14.52) 

 

 

2.90 

(9.00) 

1.40 

(1.50) 

3.15 

(10.50) 

Control (No herbicides) 12.12 

(155.17) 

5.31 

(28.00) 

13.23 

(183.1) 

 

 

10.21 

(106.41) 

3.61 

(13.78) 

10.24 

(120.19) 

 

 

9.59 

(94.38) 

4.48 

(20.03) 

10.56 

(114.83) 

S.Em. ± 4.203 0.086 0.106  0.122 0.040 1.511  0.058 0.032 0.940 

CD(P=0.05) 12.032 0.245 0.302  0.348 0.115 4.326  0.166 0.092 2.690 

  Data subjected toS  transformation and figures in parenthesis are original weed count per sq. 

 



 

 

Table 2 : Effect of weed management on weed control efficiency 

Treatment Weed control efficiency (%) 

30 DAS 60 DAS Harvest 

Levels of manual weeding    
Control 74.94 57.67 55.73 

HW at 40 DAS 78.40 63.32 66.73 

S.Em. ± 0.287 0.632 0.299 

CD(P=0.05) 0.821 1.810 0.857 

Chemical weed management    

Pendimethalin 500 g ha-1 PE 73.98 43.76 44.20 
Pendimethalin 750 g ha-1 PE 76.34 56.78 51.35 

Pendimethalin 1000 g ha-1 PE 82.16 51.63 56.99 
Imazethapyr 50 g ha-1 PoE 83.84 63.38 59.21 

Imazethapyr 60 g ha-1 PoE 84.14 66.41 67.13 
Imazethapyr 70 g ha-1 PoE 87.03 65.49 69.18 

Pendimethalin +Imazethapyr 500 g ha-1 PE  91.69 82.84 84.04 
Pendimethalin + Imazethapyr 750 g ha-1 PE 93.48 85.57 88.40 

Pendimethalin + Imazethapyr 1000 g ha-1 PE 94.01 89.08 91.80 
Control (No herbicides) 0.00 0.00 0.00 
 

 

 

 



 

 

 

Table 3:  Effect of chemical weed management and manual weeding on seed yield 

 

 

 

 

 

 

 

 

 

 

 

 

 

        

Treatments Seed yield (kg ha-1) 

Levels of manual weeding 

Control 1285 

HW at 40 DAS 1622 

S.Em. ± 16 

CD(P=0.05) 46 

Chemical weed management  

Pendimethalin 500 g ha-1 PE 1486 

Pendimethalin 750 g ha-1 PE 1493 

Pendimethalin 1000 g ha-1 PE 1480 

Imazethapyr 50 g ha-1 PoE 1504 

Imazethapyr 60 g ha-1 PoE 1500 

Imazethapyr 70 g ha-1 PoE 1494 

Pendimethalin +Imazethapyr 500 g ha-1 PE 1573 

Pendimethalin + Imazethapyr 750 g ha-1 PE 1584 

Pendimethalin + Imazethapyr 1000 g ha-1 PE 1598 

Control (No herbicides) 821 

S.Em. ± 36 

CD 102 
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