International Journal of Plant & Soil Science

Volume 38, Issue 10, Page 468-474, 2026; Article no.1JPSS.164129
o ISSN: 2320-7035

Effect of Spacing and Mulching on Growth
and Yield of Field Pea (Pisum sativum L.)

Ingudam Surjakanta Singh **, Kshetrimayum Manishwari Devi ?,
Kalpana Athokpam ?, Ajay Yumnam * and Gulraj Khundrakpam *

“ Department of Agronomy, Pandit Deen Dayal Upadhyay Institute of Agricultural Sciences, Utlou,
Bishnupur District, Manipur, India.

Authors’ contributions

This work was carried out in collaboration among all authors. All authors read and approved the final
manuscript.

Article Information
DOI: https://doi.org/10.9734/ijpss/2026/v38i106365

Open Peer Review History:
This journal follows the Advanced Open Peer Review policy. Identity of the Reviewers, Editor(s) and additional Reviewers, peer review comments,
different versions of the manuscript, comments of the editors, etc are available here: https:/pr.sdiarticle5S.com/review-history/164129

Received: 29/07/2026
Accepted: 22/09/2026
Published: 03/10/2026

Original Research Article

Abstract

Field pea (Pisum sativum L.) is an important legume crop grown for its high protein content and ability to improve soil fertility.
Proper agronomic practices such as optimum plant spacing and mulching are essential for improving growth, yield, and profitability
of the crop. Keeping this in view, a field experiment was conducted during the rabi season of 2024-25 at the Experimental Farm of
Pandit Deen Dayal Upadhyay Institute of Agricultural Sciences, Utlou, Manipur, to study, “Effect of spacing and mulching on
growth and yield of field pea (Pisum sativum L.)” The experiment was laid out in a Factorial Randomized Block Design of 9(nine)
treatments, containing three levels of spacing and three levels of mulching i.e. TI(SIM1): 20x10cm + no mulch, T2(S1M2):
20x10cm + rice husk mulch, T3(S1M3): 20x10cm + saw dust, T4(S2M1): 30x10cm + no mulch, T5(S2M2): 30x10cm + rice husk,
T6(S2M3): 30x10cm + saw dust, T7(S3M1): 40x10cm + no mulch, T8(S3M2): 40x10cm + rice husk, T9(S3M3): 40x10cm + saw
dust. The pea variety ‘Rachna’ was used for the study. Observations were recorded on growth parameters, yield attributes, yield, and
economics. The results revealed that wider spacing of (40 x 10 cm) (S3) significantly improved growth parameters such as plant
height(cm), number of branches, fresh and dry weight(g/plant) and number of nodules per plant. Among mulching treatments, rice
husk mulch (M2) performed better than saw dust and no mulch by improving plant growth and yield attributes. The interaction
effect showed that the combination of (40 x 10 cm) spacing with rice husk mulch produced the best overall performance in terms of
growth and (30 x 10 cm) with rice husk (S2M2) in terms of yield parameter such as number of pods per plant, number of seeds per
pod, pod length(cm), stover yield(q/ha) as well as harvest index (%). From the present study, it can be concluded that adopting
wider spacing along with rice husk mulching is beneficial for improving the growth, yield, and economics of field pea under the
agro- climatic conditions of Manipur.
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1. Introduction

Field pea (Pisum sativum L.) is an important cool-season legume cultivated globally for its edible green pods and dry seeds. It is
highly valued for its rich nutritional composition, including proteins, carbohydrates, vitamins, minerals, and health-promoting
bioactive compounds. The tender pods are widely consumed as fresh vegetables and are also processed into frozen, canned,
and dehydrated products, making pea an economically significant crop in both domestic and international markets (Chauhan et al.,
2021). In India, field pea is mainly grown during the winter season in plains and as a summer crop in hilly regions. Apart from its
role in human nutrition, the crop also provides nutritious fodder through its haulm after pod harvest. Being a leguminous crop, pea
establishes a symbiotic association with Rhizobium leguminosarum, enabling biological nitrogen fixation, which enhances soil
fertility and reduces dependence on synthetic nitrogen fertilizers (Kolb ef al., 2017). It also improves soil physical, chemical,
and biological properties, thereby contributing to sustainable agricultural systems.The productivity of field pea is strongly
influenced by agronomic practices such as plant spacing .and mulching. Plant spacing determines plant population, canopy
structure, and inter-plant competition for light, water, and nutrients, thereby influencing growth and yield potential. Mulching, on the
other hand, plays a crucial role in conserving soil moisture, regulating soil temperature, suppressing weed growth, and improving
soil health. Organic mulches additionally enhance nutrient availability through gradual decomposition. However, limited
information is available on the combined effect of spacing and mulching under the agro-climatic conditions of Manipur. In
this region, agricultural residues such as rice husk and straw are abundantly available but often burned, leading to environmental
pollution. Their use as mulch offers a sustainable and cost-effective alternative for improving soil conditions and crop
productivity. Therefore, the present study entitled “Effect of spacing and mulching on growth and yield of field pea (Pisum
sativum L.)” was undertaken to evaluate their influence on growth, yield attributes, and overall productivity under the agro-
climatic conditions of Manipur.

2. Material and Methods

The field experiment was carried out during the rabi season of 2024-2025 at the research farm of Pandit Deen Dayal Upadhyay
Institute of Agricultural Sciences, Utlou, Bishnupur District, Manipur. The experimental site is located at 24°67' N latitude and
93°57" E longitude, at an elevation of about 790 m above mean sea level. The soil of the site was clay loam in texture, slightly
acidic in reaction with a pH of 5.5, and had an electrical conductivity of 0.8 dS/m, indicating non-saline conditions. The soil
was found to contain 0.87% organic carbon, while the available nutrient status was 400 ppm nitrogen, 9.8 ppm phosphorus, and 167
ppm potassium.During the period of study, the monthly mean maximum and minimum air temperatures varied from 24.0°C
to 32.1°C and 6.7°C to 16.4°C, respectively. Relative humidity ranged between 94% and 98% (maximum) and 30% to 52%
(minimum), while wind speed varied from 4.0 to 7.8 km/h. The total monthly rainfall showed wide variation, ranging from 0.76
mm to 63.48 mm, indicating uneven distribution of precipitation during the crop growth period. The experiment was conducted in a
Factorial Randomized Complete Block Design (FRBD) with nine treatments and three replications. Two factors were studied, namely
spacing and mulching. The spacing levels were S1 (20 x 10 cm), S2 (30 x 10 cm), and S3 (40 x 10 cm), while mulching treatments
included M1 (no mulch), M2 (rice husk), and M3 (sawdust). Their combinations formed nine treatments, viz., T1 (S1M1), T2
(S1M2), T3 (SIM3), T4 (S2M1), T5 (S2M2), T6 (S2M3), T7 (S3M1), T8 (S3M2), and T9 (S3M3), which were evaluated on field
pea variety ‘Rachna’. Fertilizer was applied uniformly to all plots at the recommended ratio of 20:60:40 kg/ha (N:P20s:K-0). This was
supplied through 43.48 kg/ha nitrogen via urea, 375 kg/ha phosphorus via SSP, and 66.1 kg/ha potassium via MOP. For each plot
size 0f 202.5 m?, the equivalent doses were 32.97 g urea, 281.25 g SSP, and 50 g MOP per plot, applied equally to all treatments.

3. Result and Discussion
3.1 Effect of Spacing and Mulching on Plant Height (cm)

Data on the plant height (cm) at 30 DAS, 60 DAS. 90 DAS and at harvest as influenced by spacing and mulching are presented at
Table 2. Plant height was significantly influenced by both spacing and mulching treatments at different growth stages except
30 DAS. The widest spacing (40 cm x 10 cm) (S3) produced the maximum plants height (10.21cm, 30.88 cm, 38.35 cm and 42.63
cm), whereas the closest spacing (20 cm x 10 cm) (S1) resulted in the minimum plants height (9.20 cm, 28.11cm, 35.90 cm, and
40.26 cm) which may be attributed to reduced competition for light, moisture, nutrients, and growing space under wider spacing.
Similar results have been reported by Singh et al. (2010) and Kumar et al. (2015). Among mulching treatments, rice husk mulch
(M2) recorded the highest plant height (9.85cm, 30.35 cm, 37.27 cm and 41.95 cm), followed by saw dust mulch, while the no
mulched (M1) treatment showed the lowest values (9.20 cm, 28.11 cm, 35.90 cm and 40.26 cm). The beneficial effect of mulching
could be due to improved soil moisture conservation, moderated soil temperature, and reduced weed competition, as also reported by
Teasdale (1998), Singh and Gupta (2014), and Jaglan et al. (2018). The interaction between spacing and mulching was significant at
all stages expect 30 DAS, with the combination of 40 cm x 10 cm spacing and rice husk mulch producing the tallest
plants, whereas the lowest plant height was observed under 20 cm x 10 cm spacing without mulch.

3.2 Effect of Spacing and Mulching on Number of Branches Per Height

Data on the plant height (cm) at 30 DAS, 60 DAS. 90 DAS and at harvest as influenced by spacing and mulching are presented at
Table 2. The number of branches per plant was significantly influenced by both spacing and mulching treatments during
crop growth. Wider spacing (40 cm x 10 cm) (S3) produced the maximum plants height (1.50, 2.74, 3.14 and 4.16), produced the
maximum number of branches, whereas the closest spacing (20 cm % 10 cm) (S1) resulted in the minimum number of branches
(1.21, 1.83, 2.26 and 3.31), likely due to reduced competition for light, nutrients, moisture, and growing space under wider plant
spacing. Similar findings were reported by Meena et al. (2011), Biabani (2011), and Kumar et al. (2014). Mulching also
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significantly increased branches production, with rice husk mulch (M2) recording the maximum number of branches (1.36, 2.51,
3.01 and 3.99), followed by saw dust mulch, whereas the no mulched (Mi) treatment showed the lowest values (1.26, 2.05,
2.33 and 3.59). This improvement may be attributed to better soil moisture conservation, favourable soil temperature, and
enhanced nutrient availability, which promoted vegetative growth and branching, as reported by Nagalakshmi et al. (2002), Eid
et al. (2013), and Awal et al. (2016). The interaction between spacing and mulching was significant only at 90 DAS, where the
combination of (40 cm x 10 cm) spacing and rice husk mulch (S:M:) produced the maximum number of branches, while the
minimum was recorded under (SiM).

Table 1. Effect of Spacing and Mulching on Plant Height (cm)

Treatments 30DAS 60DAS 90DAS At harvest
Spacing

S1 8.71 27.48 35.40 39.67
S2 9.68 29.13 3532 40.90
S3 10.21 30.88 38.35 42.63
S.Ed ® 0.80 0.08 0.32 0.31
C.D(0.05%) 1.70 0.18 0.69 0.96
Mulching

M1 9.20 28.11 35.90 40.26
M2 9.85 30.35 37.27 41.95
M3 9.55 29.04 36.90 40.98
S.Ed () 0.80 0.08 0.32 0.31
C.D(0.05%) 1.70 0.18 0.69 0.96
Spacing x Mulching

SIM1 833 26.92 34.72 39.39
S1M2 9.10 27.74 37.00 40.19
S1M3 8.70 27.77 34.50 39.43
S2M1 9.20 28.40 36.00 40.27
S2M2 10.06 29.88 34.48 41.00
S2M3 9.80 29.13 38.50 41.42
S3M1 10.06 29.01 36.99 41.12
S3M2 10.40 33.43 40.35 44.66
S3M3 10.16 30.22 37.71 42.10
S.Ed () 1.39 0.15 0.56 0.54
C.D(0.05%) N/S 0.32 1.20 1.67

Table 2. Effect of Spacing and Mulching on Number of Branches

Treatments 30DAS 60DAS 90DAS At harvest
Spacing

S1 1.12 1.83 226 3.31
S2 1.30 225 2.89 3.78
S3 1.50 2.74 3.14 4.16
S.Ed () 0.09 0.04 0.04 0.17
Mulching

M1 1.26 2.05 2.33 3.59
M2 1.36 2.51 3.01 3.99
M3 1.50 2.28 2.72 3.67
S.Ed () 0.09 0.04 0.06 0.17
C.D(0.05%) 0.19 0.09 0.13 0.36
Spacing x Mulching

SIM1 1.09 1.52 1.92 3.35
S1M2 1.16 2.00 2.55 337
S1M3 1.12 1.98 2.30 322
S2M1 1.26 2.08 2.84 337
S2M2 1.35 2.54 2.93 3.94
S2M3 1.31 2.15 2.89 371
S3M1 1.44 2.56 2.90 3.74
S3M2 1.58 2.99 3.57 4.66
S3M3 1.49 2.70 2.96 4.09
S.Ed () 0.15 0.07 0.11 0.29
C.D(0. (0.05%) 0.33 0.16 0.23 0.62

3.3 Effect of Spacing and Mulching on Number of Pods Per Plant

The number of pods per plant was significantly affected by spacing (Table 3). Among the spacing treatments, (30 cm x 10 cm)
spacing (S:) recorded the highest number of pods per plant (8.82), followed by (40 cm x 10 cm) spacing (S3) (8.78), while the lowest
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value was observed under (20 cm x 10 cm) spacing (S1) (7.98). The higher pod production under S: may be attributed to optimum
plant population and efficient utilization of growth resources. Similar results were reported by Nandhini et al. (2015) and
Murade et al. (2014). Mulching also significantly influenced pod production. Rice husk mulch (M2) recorded the highest number
of pods per plant (9.03), followed by sawdust mulch (Ms) (8.39), whereas the lowest value was recorded under no mulch (M)
(8.16). This may be due to improved soil moisture conservation and a favourable root-zone environment under mulched conditions.
Similar findings were reported by Devi et al. (2021) and Ghosh et al. (2006). The interaction effect of spacing and mulching was
significant, with S2M. recording the highest number of pods per plant (9.28) and SiM; the lowest (7.28), indicating the beneficial
effect of optimum spacing and rice husk mulching on pod production.

3.4 Effect of Spacing and Mulching on Number of Seeds Per Pod

The data on test weight (g) as influenced by spacing and mulching are presented in Table 1. Spacing had a significant effect on the
number of seeds per pod. Optimum spacing (30 x 10 cm; S2) recorded the highest seeds per pod (8.04), followed by wide spacing
(S3) (40 x 10 cm) (7.65), while the lowest was observed under close spacing (Si1) (20 x 10 cm) (6.93). This may be due to
optimum plant density enabling efficient resource use without excessive competition. Similar results were reported by Nandhini
et al. (2015) and Murade et al. (2014). Mulching also had a significant effect on n umber of seeds per pod. Rice husk mulch (Mz)
produced the highest seeds per pod (8.01), followed by sawdust mulch (Ms) (7.67), whereas the lowest was recorded in the no
mulched control (Mi) (6.95). This may be attributed to improved soil moisture and a favourable root-zone environment under
mulch. Comparable findings were reported by Devi et al. (2021) and Ghosh et al. (2006). The interaction was significant, with
S2M: recording the highest seeds per pod (8.40) and SiM the lowest (6.29), indicating the combined advantage of optimum spacing
and rice husk mulch.

3.5 Effect of Spacing and Mulching on Pod Length (cm)

The data recorded on pod length (cm) at harvest are presented in the Table 3. Pod length was significantly affected by spacing
treatments. Among the spacing levels, (30 cm x 10 cm) spacing (S2) produced the highest pods length (7.31 cm), whereas the shortest
pod length was observed under (20 cm x 10 cm) spacing (Si) (6.40 cm). The improvement in pod length under (S2) may be
attributed to optimum plant density, which ensured efficient utilization of available resources and favoured better reproductive
growth. Similar observations were reported by Bhattacharya et al. (2011) and Yadav ef al. (2014). Mulching treatments also exerted
a significant influence on pod length. Rice husk mulch (M2) recorded the maximum pod length (7.07 cm), followed by sawdust mulch
(M3) (6.62 cm), while the lowest value was obtained under no mulch (M) (6.56 cm). The beneficial effect of mulching may be
associated with improved soil moisture availability and a favourable soil environment, which supported better pod
development. These findings are in agreement with those reported by Devi et al. (2021) and Ghosh et al. (2006). The interaction
effect of spacing and mulching was significant. The treatment combination S:M: recorded the highest value, whereas the lowest
value was observed under SiM:.

Table 3. Effect of Spacing and Mulching on Pods per plant, seeds per pods, pod length and seed yield

Treatments Pods per plant Seeds per pod Pod length (cm) Seed yield (q/ha)
Spacing

S1 7.98 6.93 6.40 12.01
S2 8.82 8.04 7.31 14.91
S3 8.78 7.65 6.54 13.63
S.Ed () 0.06 0.13 0.05 0.10
C.D(0.05%) 0.13 0.28 0.11 0.23
Mulching

M1 8.16 6.65 6.56 12.67
M2 9.03 8.01 7.07 14.37
M3 8.39 7.67 6.62 13.37
S.Ed (3) 0.06 0.13 0.05 0.10
C.D(0.05%) 0.13 0.28 0.11 0.23
Spacing x Mulching

SIM1 7.28 6.29 6.04 11.23
S1IM2 8.48 7.26 7.06 12.50
S1IM3 8.19 7.25 6.10 12.30
S2M1 8.54 7.34 7.07 14.00
S2M2 9.28 8.40 7.80 15.92
S2M3 8.64 8.43 7.06 14.81
S3M1 8.66 7.22 6.50 12.47
S3M2 9.33 8.35 6.36 14.77
S3M3 8.35 742 6.54 13.33
S.Ed (3) 0.11 0.23 0.09 0.18
C.D(0.05%) 0.23 0.49 0.20 0.40

3.6 Effect of Spacing and Mulching on Seed Yield (q/ha)

The data recorded on seed yield (q/ha) at harvest are presented in Table 3. Seed yield was significantly influenced by spacing
treatments. Optimum spacing (30 % 10 cm; Sz) recorded the highest seed yield (14.91 q ha™), followed by wider spacing (40 x 10 cm;
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S5) (13.63 g/ha), while the lowest yield was observed under closer spacing (20 x 10 cm; S1) (12.01 g/ha). The improvement under S2
may be attributed to an optimum balance between plant population and resource availability, whereas closer spacing likely resulted in
greater competition for light, moisture, and nutrients. Similar findings have been reported by Patel et al. (2014) and Singh and
Yadav (2016). Mulching also had a significant effect on seed yield. Rice husk mulch (M:) recorded higher yield (14.37 q ha™),
closely followed by sawdust mulch (M) (13.37 g/ha), while the lowest yield was obtained under no mulch (M) (12.67 g/ha). The
beneficial effect of mulching may be associated with improved soil moisture conservation, moderated soil temperature, and
enhanced nutrient availability. These results are in agreement with Kumar et al. (2015), Das et al. (2019), and Devi et al.
(2021). The interaction effect of spacing and mulching on seed yield was significant, with S2M: recording the highest yield (15.92 q
ha™') and S:M: the lowest (11.23 q ha™'), indicating the combined advantage of optimum spacing and organic mulching in enhancing
crop productivity.

4. Conclusion

The present study showed that spacing and mulching significantly affected the growth, yield, and economics of field pea under the
agro-climatic conditions of Manipur during the rabi season. Among the treatments, (40 x 10 cm) with rice husk mulch gives better growth
parameter, whereas (30 cm x 10 cm) spacing combined with rice husk mulch performed better in terms of growth, yield attributes,
seed yield, and economic returns. This may be due to optimum plant population and improved soil moisture conditions under
mulching. It is therefore concluded that 30 cm x 10 cm spacing with rice husk mulch is suitable for higher productivity and
profitability of field pea in Manipur.

5. Limitation

The findings are limited to one rabi season (2024-25), one experimental location in Manipur, one field pea variety (‘Rachna’), three
spacing levels, and three mulch treatments. Consequently, treatment responses may vary under different seasons, locations, soil
conditions, or cultivars. The conclusions should therefore be interpreted as specific to the experimental conditions evaluated. Multi-
season and multi-location validation would be required to assess the consistency and broader applicability of the observed spacing
and mulching responses.
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