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Influence of row spacing and different types of mulch 

on growth and yield of lentil (Lens culinaris L. Medik) 
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Abstract 
A field investigation was conducted at Agronomy Research Farm, College of Agriculture, Central 

Agricultural University, Imphal during Rabi season of 2019-20. The experiment was laid out in Factorial 

Randomized Block Design (FRBD) with three replications. The present investigation disclosed that 

among the three row spacings, crop sowed at 40 cm (S₃) recorded significantly higher growth attributes 

viz., plant height, fresh and dry weight of plant and number of branches/plant. Furthermore, yield 

parameters viz., number of pods/plant and number of seeds/pod were also recorded higher in wider (40 

cm) row spacing but seed yield, stover yield and harvest index were found higher in 30cm row spacing. 

Among the different mulches, paddy straw mulch 10t/ha (M₃) showed the most significant effect on plant 

height, number of branches, pods/plant, number of seeds/pod, seed yield, stover yield. Significantly 

higher seed yield was obtained at 30cm row spacing with paddy straw mulching (12.79 q/ha). 
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Introduction 

Lentil (Lens culinaris L. Medik) is an important winter season annual legume predominantly 

grown in rainfed conditions, known for its high lysine and tryptophan content. Consumption 

with cereals like wheat or rice provides a balance in essential amino acid supplements. India 

occupies second position in the world in lentil production after Canada. After chickpea, pigeon 

pea, mungbean and urd bean, it is the fifth most important pulse crop in India in terms of 

production. Lentil is grown in almost all the states as a rabi pulse crop, including Madhya 

Pradesh, Uttar Pradesh, Bihar, West Bengal and Rajasthan. In India, lentil is cultivated in an 

area of about 1.27 million hectares with production of 0.97 million tonnes and average 

productivity of 765 kg/ha. (Anon., 2015-16) [2]. 

Production of pulse in 2017-18 was 25.23 million tons (Anon., 2019) [3]. The country 

witnessed near self-sufficiency in pulses. By 2050, the domestic requirements would be 26.50 

million tons, stepping up production by 81.50%, i.e., 11.9 million tons additional produce at 

1.86% annual growth rates (Singh, et al., 2015) [13]. About 2-3 million tons of pulses are 

imported annually to meet the domestic consumption requirement. Thus, there is need to 

increase the production and productivity of pulses in the country by more intensive 

interventions.  

In India some research works with plastic mulch on plantation crops and vegetable crops has 

been reported. However, use of plastic mulch for field crops is still at a developmental stage. 

Organic mulches add nutrients to soil when decomposed by microbes. Favourable soil edaphic 

environment under mulch improves crop productivity, enhances input-use efficiency and 

checks environmental pollution. A rice crop yields a large amount of straw, which from the 

standpoint of health and environmental pollution, is one of the most critical problems in rice 

producing countries (FAO, 1982) [8]. A major portion of it is combusted on fields causing a 

great hazard to public health and the environment. Therefore, considerable attention has been 

placed on using straw in composting and feeding animals as it is cheap and abundant 

(Abdelhamid et al., 2004) [1].  

In Manipur, rice husk is also one of the waste in the valley areas and mill owner’s burn down 

causing environmental pollution. The economic use of this waste product will help a lot to the 

poor farmers in successful crop production and the successful use of rice husk for mulching in 

other crops have been reported. Hence, the feasibility of rice husk needs to be tested. Keeping 

the above points in view, a field experiment was conducted to find out best and optimum row 

spacing and mulching practices to assess their effect on growth and yield of lentil under 

rainfed condition.  
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Materials and Methods  

A field experiment was conducted during Rabi season of 2019 

at Research Farm, College of Agriculture, Central 

Agricultural University, Imphal to study the influence of row 

spacing and different mulching on growth and yield of lentil. 

The experimental site is located at 24°45ʹ N latitude and 93° 

54ʹ E longitudes at an elevation of 774.5 m above mean sea 

level. The soil of the experimental area was clay in texture 

with pH 5.1, available nitrogen 255.23 kg/ha, available 

phosphorous 16.72 kg/ha, available potash 236.7 kg/ha and 

organic carbon 0.7%. The total annual rainfall received during 

the course of research was 246.4 mm. HUL-57 was the 

variety used and the experiment was laid out in Factorial 

Randomized Block Design (FRBD) with three replications 

consisting of three row spacing treatments (S₁ : 20 cm x10 

cm, S₂ :30 cm x10 cm and S  :40 cm x10 cm) and four 

mulching treatments (M1 : No Mulching, M₂ : Rice husk @ 10 

t/ha, M3: Paddy straw mulch @ 5t/ha and M4: Black 

polythene mulch). 

A uniform dose of 20 kg N, 40 kg P2O5/ha and 20 kg K2O/ha 

was applied uniformly to all plots through urea, SSP and 

MOP respectively, one day before sowing along an open 

furrow at a depth of 4-5cm and mixed with the soil properly. 

The crop was sown by line sowing method at the rate of 

75kg/ha (20cm), 50kg/ha (30cm) and 37.5kg/ha (40cm) on 

23rd November 2019. Thinning was done to maintain plant to 

plant distance. The crop was infested with several weed 

species during early growth stage, hence, two hand weeding 

were done manually in all plots with the help of khurpi at 20 

days after sowing (DAS). Plant protection measures were 

provided as and when required. All the data obtained were 

statistically analysed by the method of analysis of variance to 

test the significance of the treatment effects as well as result 

interpretation as given by Gomez and Gomez (1984) [10].  

 

Results and Discussion  

Effect of row spacing and mulching on growth characters 

of lentil 

Row spacing and mulching effects on growth of lentil in 

terms of plant height, fresh and dry weight of plant, number 

of branches per plant is illustrated in Table 1. Row spacing 

did not influence the plant height, fresh and dry weights of 

plant significantly at the early stage of crop growth but 

showed significant during the later stages viz. 60 days after 

sowing (DAS) till harvest. It may be due to the optimum 

space available to the plant and less competition during the 

early stage of growth. Spacing significantly influenced the 

number of branches per plant at all stages of growth. The 

highest plant height (22.83 cm), fresh weight of plant (10.69 

g), dry weight of plant (6.08 g) and number of branches (7.63) 

at harvest were observed in 40 cm row spacing (S₃) and 

lowest in narrow spacing 20 cm (S₁). This might be due to 

plants grown with wider spacing acquired better opportunity 

of availing maximum space, light and nutrients which led to 

produce maximum branches and pods/plant. These results 

were in conformity with the findings of Soheir (2001) 

reporting similar results in fababean and Devi et al. (2021) [6] 

in ricebean. 

Different mulching practices significantly influenced the 

growth parameters like plant height, number of branches, 

fresh and dry weight of plant. Among the different mulches, 

paddy straw mulch @ 5t/ha recorded the highest plant height 

(24.24 cm) and remained statistically at par with black 

polythene mulch. The maximum fresh weight of plant (10.96 

g), dry weight of plant (6.13 g) and number of branches (7.70) 

were observed in paddy straw mulch @ 5t/ha (M₃) and lowest 

in no mulch (M1). These results are supported by the earlier 

findings of Nagalakshmi et al. (2002) [12], Eid et al. (2013) [7] 

in soybean and Awal et al. (2016) [4].  

Among the treatment combination, row spacing 40 cm with 

paddy straw mulch@ 5t/ha (S₁M4) showed higher plant height 

(26.59cm), fresh weight of plant (11.64g), dry weight of plant 

(6.49g) and number of branches (8.44), while the least was 

observed in 20 cm row spacing with no mulch (S₁M₁). 

 
Table 1: Effect of row spacing and mulching on growth of lentil. 

 

Treatments 

Plant 

height at 

harvest 

(cm) 

Fresh weight 

of plant at 

harvest 

(g) 

Dry weight 

of plant at 

harvest 

(g) 

Number of 

branches / 

plant 

Row Spacing     

20 cm (S₁) 20.99 9.55 5.73 6.38 

30 cm (S₂) 22.29 10.46 5.90 7.25 

40 cm (S₃) 22.83 10.69 6.08 7.63 

S.E d (±) 0.55 0.26 0.12 0.15 

C.D. (P = 0.05) 1.14 0.53 0.25 0.32 

Mulching     

No mulching 

(M1) 
18.62 9.67 5.50 6.21 

Rice husk mulch 

@10 t/ha (M2) 
21.09 9.97 5.88 6.75 

Paddy straw 

mulch @ 5t/ha 

(M3) 

24.24 10.96 6.13 7.70 

Black polythene 

mulch (M4) 
24.20 10.32 6.10 7.68 

S. E d (±) 0.63 0.30 0.14 0.18 

C.D. (P = 0.05) 1.31 0.61 0.28 0.36 

Interaction     

S₁M₁ 18.30 9.11 5.51 5.80 

S₁M₂ 20.93 9.60 5.73 6.47 

S₁M₃ 23.00 9.88 5.81 6.61 

S₁M4 21.73 9.63 5.87 6.65 

S2M₁ 19.13 10.07 5.52 6.36 

S2M₂ 20.53 10.09 5.80 6.61 

S2M₃ 25.23 11.37 6.10 8.06 

S2M4 24.27 10.30 6.18 7.98 

S3M₁ 18.44 9.83 5.46 6.47 

S3M₂ 21.80 10.23 6.11 7.17 

S3M₃ 26.59 11.64 6.49 8.44 

S3M4 24.48 11.04 6.26 8.42 

S. E d (±) 1.10 0.51 0.24 0.30 

C.D. (P = 0.05) NS NS NS 0.63 

 

Effect of row spacing and mulching on yield attributes 

and yield of lentil  

The effect of row spacing and mulching on yield of lentil 

estimated in terms of number of pods per plant, number of 

seeds per pod, test weight (g), seed yield (q/ha), stover yield 

(q/ha) and harvest index (%) is presented in Table 2. 

Performance of row spacing and mulching significantly 

increased the yield attributing characters like number of pods 

per plant and number of seeds per pod. Though an increasing 

trend in test weight was observed with wider spacing (40cm) 

and mulching with paddy straw @ 5t/ha, it could not bring 

significant influence to test weight. Number of pods per plant 

increased significantly with wider row spacing of 40cm i.e. S3 

(96.14) and found higher than S₁ and S2. The maximum 
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number of seeds per pod was recorded with 40cm row spacing 

(1.77) and it remained at par to 30cm row spacing (1.67). 

Seed yield, stover yield and harvest index% differed 

significantly among the different row spacing. The ultimate 

seed yield (14.66 q/ha), stover yield (89.71 q/ha) and harvest 

index % (33.12) were recorded in 30 cm row spacing (S2) and 

lowest in 40 cm (S3). Yield obtained was higher when the 

crop is sown at 30cm as the yield is compensated by higher 

plant population with 30cm row spacing. However in closer 

spacing 20cm, the competition for available resources among 

the crops might be higher resulting in low individual 

performances and hence lower yield is obtained. Thus, 

optimum row spacing have effectively utilized the growth 

resources, particularly solar radiation as compared to narrow 

spaced crops where plants might have suffered due to mutual 

shading in case of contiguous rows and more plants within 

case of wider row spacing. These findings were in corroborate 

with Bhairappavar et al. (2005), Singh et al. (2009) and 

Murade et al. (2014) [11]. 

Among mulching, the paddy straw mulch @ 5t/ha recorded 

significantly higher number of pods per plant (94.11) than 

black polythene mulch (89.09), rice husk mulch @10t/ha 

(72.98) and no mulch (61.54). The highest number of seeds 

per pod was noted with paddy straw mulch@5t/ha (1.81) 

which remained statistically at par with black polythene 

mulch (1.71). Seed yield and stover yield also significantly 

influenced by different mulching treatments (Table 2). The 

maximum seed yield was recorded in paddy straw mulch 

@5t/ha (10.25q/ha) and significantly superior than black 

polythene mulch (8.83q/ha) and rice husk mulch @10t/ha 

(7.75q/ha). Furthermore, higher stover yield (17.35 q/ha) and 

harvest index (36.91%) were also observed in paddy straw 

mulch @ 5t/ha (M3). This result is in conformity with Ghosh 

et al. (2006) [9].  

Interaction effect of spacing and mulching showed significant 

effect on yield and yield components of lentil (Table 2). The 

number of pods per plant was obtained highest from 40cm x 

10 cm with paddy straw mulch@5t/ha (106.53) and lowest 

(50.33) in no mulch with 20cm row spacing (S₁M₁). The 

treatment combination of 30 cm x 10 cm spacing with paddy 

straw mulch @5t/ha (S2M₃) gave the highest number of seeds 

per pod (2.04), test weight (21.57 g), seed yield (12.79 q/ha), 

stover yield (19.25 q/ha) and harvest index (39.91 %). 

 
Table 2: Effect of row spacing and mulching on yield attributes and yield of lentil. 

 

Treatments Number of pods /plant Number of seeds /pod Test weight (g) 
Seed yield 

(q/ha) 

Stover yield 

(q/ha) 

Harvest 

Index (%) 

Row Spacing       

20 cm (S₁) 65.37 1.57 19.91 7.96 14.73 34.82 

30 cm (S₂) 75.28 1.67 20.45 10.13 17.40 36.58 

40 cm (S₃) 96.14 1.77 20.01 6.88 16.19 26.59 

S.E d (±) 2.10 0.07 0.56 0.25 0.49 0.98 

C.D. (P = 0.05) 4.36 0.14 NS 0.52 1.01 2.03 

Mulching       

No mulching (M1) 61.54 1.55 19.14 6.46 14.23 29.08 

Rice husk mulch @10 t/ha (M2) 72.98 1.59 19.82 7.75 15.79 30.59 

Paddy straw mulch @ 5t/ha (M3) 94.11 1.81 20.82 10.25 17.35 36.91 

Black polythene mulch (M4) 87.09 1.71 20.71 8.83 17.04 34.05 

S. E d (±) 2.43 0.08 0.65 0.29 0.56 1.13 

C.D. (P = 0.05) 5.04 0.16 NS 0.60 1.17 2.34 

Interaction 

S₁M₁ 50.33 1.34 18.62 5.82 13.03 30.83 

S₁M₂ 55.15 1.53 19.27 7.46 14.88 33.52 

S₁M₃ 82.78 1.65 21.00 9.81 15.73 38.52 

S₁M4 73.20 1.74 20.75 8.74 15.27 36.39 

S2M₁ 61.13 1.65 19.55 7.80 14.76 34.53 

S2M₂ 64.33 1.55 19.70 9.38 16.57 36.17 

S2M₃ 93.00 2.04 21.57 12.79 19.25 39.91 

S2M4 82.67 1.43 21.00 10.56 19.01 35.70 

S3M₁ 73.17 1.66 19.27 5.77 14.91 27.91 

S3M₂ 99.45 1.70 20.49 6.41 15.93 28.60 

S3M₃ 106.53 1.73 19.90 8.14 17.08 32.30 

S3M4 105.39 1.96 20.37 7.20 16.83 30.07 

S. E d (±) 4.21 0.13 1.12 0.50 0.98 1.96 

C.D. (P = 0.05) 8.72 0.27 NS 1.03 2.03 4.06 

 

Conclusion  

Based on the present investigation, superior performances in 

growth parameters was obtained from the plant sown at 40cm 

row spacing. However, yield was significantly higher when 

the crop is sown at 30cm row spacing. Thus, it can be 

concluded that 30 cm row spacing with paddy straw mulch @ 

5t/ha obtained higher seed yield (12.79 q/ha), stover yield 

(19.25 q/ha) and was found more effective in Lentil.  
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