International Journal of Advanced Chemistry Research 2022; 4(1): 61-65

p—_

International Journal of Advanced Chemistry Research

ISSN Print: 2664-6781
ISSN Online: 2664-679X
Impact Factor: RJIF 5.32
IJACR 2022; 4(1): 61-65

www.chemistryjournals.net

Received: 28-02-2022
Accepted: 15-04-2022

Potnuru Leena

Barrister Thakur Chhedilal
College of Agriculture and
Research Station, Bilaspur
(Chhattisgarh) India
Indira Gandhi Krishi
Vishwavidyalaya, Raipur,
Chhattisgarh, India

TD Pandey

Barrister Thakur Chhedilal
College of Agriculture and
Research Station, Bilaspur
(Chhattisgarh) India
Indira Gandhi Krishi
Vishwavidyalaya, Raipur,
Chhattisgarh, India

RK Shukla

Barrister Thakur Chhedilal
College of Agriculture and
Research Station, Bilaspur
(Chhattisgarh) India
Indira Gandhi Krishi
Vishwavidyalaya, Raipur,
Chhattisgarh, India

Corresponding Author:
Potnuru Leena

Barrister Thakur Chhedilal
College of Agriculture and
Research Station, Bilaspur
(Chhattisgarh) India
Indira Gandhi Krishi
Vishwavidyalaya, Raipur,
Chhattisgarh, India

Effect of spacing and nipping on growth, yield attributes
and yield of pigeonpea (Cajanus cajan L. Millsp.)

Potnuru Leena, TD Pandey and RK Shukla

DOI: https://doi.org/10.33545/26646781.2022.v4.i1a.120

Abstract

The experimental study for the research named “Effect of spacing and nipping on growth, yield
attributes and yield of pigeonpea (Cajanus cajan L. Millsp.)” was performed out at the Research farm
of Barrister Thakur Chhedilal College of Agriculture and Research Station, Bilaspur (C.G.) during
kharif 2021-22 located at 22.09° N latitude, 82.15° E longitude and altitude of 298 m above sea level.
The experiment was carried in clayey loam type of soil with low availability of Nitrogen and medium
availabilty of Phosphorous and Potassium content. The maximum and minimum temperature recorded
during the crop growth period were (33.3 °C and 6.4 °C), relative humidity ranged between 84.6% - 96
% and rainfall (841.06 mm). The crop was sown on 17 July and the recommended dose of fertilizer
was 20:50:20 NPK kg hal. The investigation was carried out in Randomized complete block design
with two factors namely spacing (Three spacings: (S1) 40cm x 20 cm, (Sz) 60 cm x 20 cm, (Ss) 80 cm x
20 cm) and nipping (Three stages: (N1) No nipping, (N2) Nipping at 30 DAS, (Ns) Nipping at 30 DAS
and 60 DAS) with nine treatment combinations. Each experimental unit was replicated thrice with
gross plot size of 4.8 m x 4 m and net plot size of 4 m x 3.6 m for 40 cm x 20 cm spacing, 3.6 m x 3.6
m for 60 cm x 20 cm spacing, 3.2 m x 3.6 m for 80 cm x 20 cm respectively. Amongst the growth
parameters, significantly higher plant height, number of primary branches and secondary branches were
seen in the spacing (S3) 80 cm x 20 cm and lowest in (S1) however in nipping, highest plant height was
seen in the nipping treatment (N1) no nipping, and maximum number of primary branches and
secondary branches were discovered in nipping at 30 DAS and 60 DAS (Ns). Eventually with yield
attributes, the highest number of pods plant?, number of grains pod?, 1000 grain weight gave best
result in the spacing (Ss) 80 cm x 20 cm although in nipping, they were maximum in (Ns) Nipping at 30
DAS and 60 DAS. Similarly, higher grain yield, gross returns, net returns and B:C ratio were found in
spacing (Sz) 80 cm x 20 cm and least was observed in the spacing (S1) 40 cm x 20 cm and in nipping at
30 DAS and 60 DAS (Ns) as compared to No nipping (N1).

Keywords: Spacing, nipping, Yield, B:C ratio

Introduction

Pulses are an important part of the vegetarian diet in India. They preserve soil fertility
through biological nitrogen fixation and improve soil organic matter by defoliation at
maturity stage thus being a good source of protein. As a result, pulses are widely used in
various cropping system and crop mixtures and play an important role in promoting
sustainable agriculture. Pigeonpea (Cajanus cajan L.) is the world’s fifth most popular grain
legume and India’s second important pulse crop after chickpea (Narendra et al., 2013) [, In
the tropics and subtropics, it is a major multi-functional pulse legume crop with various
distinct properties. Pigeonpea is utilized in a wider range of applications than other pulses.
Pulses are an important source of protein for vegetarians in India as they provide necessary
amino acids, vitamins and minerals to supplement the diet’s staple grains. It has a protein
content of 22-24 %, which is comparable to that of other grain legumes and is nearly twice
that of wheat and thrice that of rice. Pigeonpea’s total area, production and productivity are
roughly 4.54 million ha, 3.83 million tonnes and 842 kg ha* respectively, at the global level
in 2019-20 (4" Advance estimates, Directorate of Economics and Statistics). Currently
(2019-20), total area under pulses in India is 28.34 million hectares with a production of
23.15 million tones and yield of 817 kg ha™. In Chhattisgarh as of 2020-2021, the area for
pigeonpea growth is about 119.3 thousand ha and productivity of about 601 kg ha™.
Pigeonpea, also known as red gram, arhar and tur is the most important kharif grain legume
crop. A variety of factors that includes agronomic, pathogenic, entomological, genetic and
environmental factors, limit pigeonpea production.
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Some important elements that inhibit pigeonpea production
are adoption of an inappropriate geometry (plant spacing),
optimum population, irrigation facilities, fertilizers and
other agronomic practices.

Pigeonpea requires a certain amount of moisture and an
ideal temperature particularly during their pod development
stage. However, the crop’s productivity is extremely low.
One method of enhancing its productivity is intensive
cultivation with the right crop geometry (inter and intra row
spacing). Pigeonpea reacts well to spacing due to its
photosensitivity, high branching and indeterminate growth
habit. As a result, both inter and intra row spacing have a
significant impact on yield. To achieve maximum yield, it is
essential to maintain optimum plant population for effective
use of moisture, nutrients and solar radiation.

Nipping is an important agronomic measure that reduces
apical dominance, increases the number of branches,
increases % pod set, improves the source-sink relationship
and increases plant production thus involving removing of
the tendrils. These tendrils operate as a sink in the plant,
inhibiting photosynthate transfer to the reproductive parts of
the plant. It has been discovered that nipping tendrils
increases the number of branches and pods plant™.

For increased production, larger canopy requires more
spacing, while smaller canopy requires closer spacing
(Panda et al., 2019) 4. As a result, nipping and plant
density are closely related and must be standardized.

Hence, keeping this above facts in view an experiment was
laid out to study-

1. The effect of spacing on growth, yield attributes and
yield of pigeonpea

2. The effect of nipping on growth, yield attributes and
yield of pigeonpea

3. To workout the economics under study.

Effect of Spacing on growth, yield attributes and yield of
pigeonpea

Sekhon et al. (2000) 3 in Ludhiana, Punjab found that
pigeonpea yield with row spacing of 67.5 cm x 20 cm (2280
kg ha') and 67.5 cm x 25 cm (2330 kg ha') produced
significantly higher grain yield than 30 cm x 15 cm (1460
kg hal), 40 cm x 15 cm (1700 kg hal), 60 cm x 15 cm
(1890 kg ha?) and 67.5 cm x 30 cm (2000 kg ha?) spacing
on sandy loam soil. Nagaraju et al. (2001) 1% investigated
the response of short duration pigeonpea to row spacing of
30 cm and 45 cm and found out that row spacing of 30 cm
resulted in a higher grain yield (920 kg ha') with 6.5 g of
100 seed weight than row spacing of 45 cm. Darshan (2008)
61 recorded that sole pigeonpea with wider planting
geometry of 120 cm x 15 cm followed by 90 cm x 20 cm
recorded significantly higher seed yield (1919 kg ha and
1776 kg ha’, respectively), stalk yield (4852 kg ha* and
4614 kg ha’, respectively), number of pods plant?, seed
weight plant®, plant height, number of primary and
secondary branches, leaf area index, canopy spread, total
dry matter production and its distribution in different plant
parts than the other treatments. Birendra Tigga et al. (2017)
[ conducted a field experiment during winter season of
2013-14 at the Instructional Research Farm, 1.G.K.V.,
Raipur (C.G.) to study the performance of different
genotypes of pigeonpea with planting geometry. The
genotype and planting geometry significantly influenced the
growth parameter, seed vyield, stalk yield, harvest index,
yield attributes (viz. pod plant?, seed pod~, seed plant* and
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100 seed weight). Pigeonpea sown with wider geometry of
60 cm x 10 cm gave maximum seed pod (4.05), pod plant*
(496.67) and 100 seed weight (11.10 g) compared to narrow
spacing of 45 cm x 10 cm. In conclusion, among the spacing
treatments, the spacing 60 cm x 10 cm proved the best in
terms of growth and yield in winter season planting of
pigeonpea. S. Kitturmath and A.M. Talwar et al. (2017)
showed that irrespective of genotypes, pigeonpea yield
decreased with decrease in the plant population.The grain
yields of 1525 kg ha, 1483 kg ha™* and 1448 kg ha* were
significantly higher at 90 cm x 20 cm (55,556 plants ha),
120 cm x 20 cm (41,667 plants ha) and 150 cm x 20 cm
(33,333 plants ha) spacings, respectively and further
increase in spacing decreased the grain yield. Regardless of
the fact that intra row competition resulted in lower seed
weight plant?, seeds pod? and pods plant?, the total grain
production was enhanced at closer spacing because the
negative effect was compensated by a higher plant
population. The better performance of pigeonpea plants at
wider spacing may be attributed to less plant competition
and greater availability of growth resources viz., light,
moisture, nutrient and space for each plant. Y. M.
Waghmare and D. N. Gokhale et al. (2018) observed that
plant geometry of 90-180 cm x 45 cm was significantly
higher than any other plant geometry. Plant geometry of 90-
180 cm x 45 cm influenced the number of functional leaves,
leaf area, number of branches plant! and dry matter
accumulation plant?® significantly more than other plant
geometries, with the exception of 75-150 cm x 45 cm plant
geometry, which was found to be similar during both years.
Legha and Dhingra (1992) of Ludhiana observed increased
grain yield (17.6 q ha) with 100 cm row spacing over 50
cm (14.2 g ha) and 75 cm (13.8 g ha?).

Effect of nipping on growth, yield attributes and yield of
pigeonpea

Arjun Sharma et al. (2003) ™ found that nipping of
pigeonpea terminal bud at 50 DAS reduced plant height
while increasing number of primary and secondary
branches, pods plant?, test weight, and grain production.
Nipping twice (50 and 70DAS) and thrice (50, 70, and 90
DAS) significantly reduced growth and yield parameters.
Prashant Reddy et al. (2009) observed that number of pods,
pod length, number of seeds per pod, 100 seed weight and
seed vyield increased significantly when lateral branches
were nipped one week after tendril formation in cowpea.
Dhaka et al. (2018) noticed that in pigeonpea nipping at
beginning of branching reduced the plant height, while
increasing primary and secondary branches, pods plant* and
yield over no nipping. Nipping at the beginning of
branching improved total N intake, protein content, net
return, B:C ratio, agronomical NUE, physiological NUE,
agro-physiological NUE, apparent recovery efficiency, N
utilisation efficiency, and partial N balance. Bikram Singh et
al. (2013) observed that nipping of terminal bud by hand
clipping at 30 DAS in sesame recorded significantly higher
seed yield (4.46 g ha') and maximum net returns (Rs.8359
hal) and B:C ratio (1.79) over the other treatments under
semi-arid climatic conditions of South—Western Haryana.

Materials and Methods

An experiment entitled “Effect of spacing on growth, yield
attributes and yield of pigeonpea” variety ‘Rajeev lochan’
was conducted at the research farm of Barrister Thakur
Chhedilal College of Agriculture and Research Station,
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Bilaspur (C.G.). The topography of the experimental site
was leveled and the soil was clayey loam, well drained with
poor nitrogen content and medium availability of
phosphorous and potassium. The maximum and minimum
temperature recorded during the crop growth period were
(33.3°C and 6.4°C), relative humidity ranged between
84.6% - 96 % and rainfall (841.06 mm). The crop was sown
on 17" July and the recommended dose of fertilizer was
20:50:20 NPK kg ha™.

The experiment was laid out in Randomized complete block
design with two factors namely spacing (Three spacings:
(S1) 40cm x 20 cm, (S2) 60 cm x 20 cm, (S3) 80 cm x 20 cm)
and nipping (Three stages: (N1) No nipping, (N2) Nipping at
30 DAS, (N3) Nipping at 30 DAS and 60 DAS) with nine
treatment combinations. Each experimental unit was
replicated thrice with gross plot size of 4.8 m x 4 m and net
plot size of 4 m x 3.6 m for 40 cm x 20 cm spacing, 3.6 m x
3.6 m for 60 cm x 20 cm spacing, 3.2 m x 3.6 m for 80 cm x
20 cm respectively.

Observations on growth parameters, viz., plant height,
number of primary branches and secondary branches were
taken at crop growth stage and yield attributes, grain yield,
stover yield and harvest index were taken at harvest,
calculated and analysed as per statistical procedure
described by Panse and Sukhatme (1985). Economics of the
treatment combinations including gross return, net return
and B:C ratio were calculated and compared for economic
feasibility.

Results and Discussion

Plant Height

Spacing influenced the plant height of pigeonpea
significantly at different growth stages. Amongst the growth
parameters, significantly higher plant height (146.11 cm),
were seen in the spacing (Ss) 80 cm x 20 cm at harvest
followed by (S2) 60 cm x 20 cm and least was recorded in
(S1) 40 cm x 20 cm, however in nipping, highest plant
height (144.89 cm) was seen in the nipping treatment (Ny)
no nipping. Similar outcomes were observed by Singh and
Singh (1992) in pea which stated that nipping at 60, 75, 90
DAS and at harvest affected the plant height at different
stages of plant growth. The maximum height at harvest was
observed with control (104.5 cm), which clearly indicated
that the energy which was provisionally used by the plant
was diverted towards branching and higher pod formation.

Number of primary and secondary branches

Number of primary branches showed significant variation
due to both varying spacing and nipping. Maximum number
of primary branches at harvest (17.59) were recorded in the
spacing (Ss) 80 cm x 20 cm followed by (S2) and least was
recorded in (Sy) and in nipping number of primary branches
(18.42) were found maximum with Nipping at 30 DAS and
60 DAS followed by Nipping at 30 DAS and minimum in
no nipping treatment.

Number of secondary branches also showed significant
effect due to different spacing and nipping. Maximum
number of secondary branches at harvest (25.56) were
recorded in the spacing (Ss) 80 cm x 20 cm followed by (S2)
and least was recorded in (S1) and in nipping number of
secondary branches (25.72) were found maximum with
Nipping at 30 DAS and 60 DAS followed by Nipping at 30
DAS and minimum in no nipping treatment. Due to more
space being available plant?, it was observed that the wider
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geometry plants tended to generate more secondary
branches (23.32) per plant at harvest. On the other hand, due
to reduced space per plant and intensive interplant
competition, narrow spacings reduced the formation of
secondary branches. Similar findings were made by
Srinivasan and Srinivasa Raju (1997), who also noted that
there were more branches on each plant with wider
spacings. Additionally, as the apical dominance is reduced,
the plant tends to make modifications to promote the
formation of auxiliary buds that may develop into branches.
Arjun et al. found comparable result with pigeonpea (2003).
Due to the successful translocation of growth regulators,
particularly auxins, to the potential and tertiary shoot buds
that normally remain dormant, nipping led to the formation
of more total branches and promotes the stop of vertical
growth.

Yield Attributes

Various yield attributes of pigeonpea were taken at harvest.
The number of pods plant™ (139.91), number of grains pod
(5.11) and 1000 grain weight (g) (103.51) were observed in
the spacing (Ss) 80 cm x 20 cm followed by (S2) 60 cm x 20
cm and least was recorded in (S1) 40 cm x 20 cm while in
case of nipping maximum number of pods plant? (139.04),
number of grains pod? (4.93) and 1000 grain weight (g)
(103.70) in nipping at 30 DAS and 60 DAS (N3) followed
by nipping at 30 DAS (N.) and least was recorded in no
nipping treatment (N1).Increased number of pods plant? is
another factor contributing to the higher grain yield by
nipping at 30 DAS and 60 DAS. Due to more number of
primary and secondary branches plant?, there were also
more pods produced plant?. Reddy and Narayanan (1987)
confirmed similar findings in sesame, where encouraging
results were achieved by nipping.The increase in pod weight
and number of pods plant® contributed to the increase in
grain weight plant?. The findings are consistent with those
of Tripathi and Chauhan (1990), Legha and Dhingra (1992)
and others.

Yield

Among yield, spacing (Sz) 80 cm x 20 cm recorded the
highest grain yield (17.23 g ha*) and stover yield (42.41 g
hal) followed by (S2) 60 cm x 20 cm and least was
observed in (S1) 40 cm x 20 cm. In nipping the highest
grain yield (17.36 q ha') and stover yield (43.46 g ha?)
were recorded in nipping at 30 DAS and 60 DAS (N3) and
minimum was found to be in no nipping treatment (N1).

The harvest index was found to be non significant in both
spacing and nipping treatments. Similar conclusions were
achieved in redgram, according to Arjun Sharmaet al.
(2003), who identified an increase in grain output as a result
of a considerable decrease in plant height and an increase in
the number of primary and secondary branches and pods
plant!. Himayatullah et al. (1980) and Aurangzeb et al.
(1996) also found a correlation in chickpea.

Economics

Economics for each treatment combination was computed to
find out economic feasibility of the recommended practice.
For spacing, the highest cost of cultivation (Rs 34167.50 ha
1) was in (S1) 40 cm x 20 cm followed by (S;) 60 cm x 20
c¢cm and minimum was in (S3) 80 cm x 20 cm and higher
gross returns (Rs 112086.67 ha), net returns (Rs 78344.42
hal) and B:C ratio (2.32) were significantly maximum in
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the spacing (Ss) 80 cm x 20 cm and lowest in (S1) 40 cm X
20 cm. However, in nipping, the highest cost of cultivation,
(Rs 34881.25 ha?), gross returns (Rs 113692.56 ha't), net
returns (Rs 78811.31 ha') and B:C ratio (2.26) were
maximum with nipping at 30 DAS and 60 DAS (N3)
followed by nipping at 30 DAS (N2) and minimum was
without nipping (N1).

https://www.chemistryjournals.net

In terms of spacing, the spacing (Ss) 80 cm x 20 cm
produced the highest grain yield, net profitable returns and
B:C ratio compared to the spacing (S2) 60 cm x 20 cm and
spacing (Ss) 40 cm x 20 cm. When growth, yield attributes,
yield and B:C ratio of pigeonpea were considered, the
pigeonpea nipping at 30 DAS and 60 DAS (Ns) were most
efficient and profitable for obtaining high returns.

Conclusion
Table 1: Effect on yield attributes as influenced by spacing and nipping
Treatments Yield attribgtes . .
Number of pods plant? | Number of grains pod | 1000 grain weight (g)
Spacing
S1 40cm x 20cm 110.63 4.22 94.23
S2 60cm x 20cm 124.37 4.65 99.13
S3 80cm x 20cm 139.91 5.11 103.51
SEm+ 4.29 0.15 1.36
C.D. (0.05) 12.86 0.43 4.09
Nipping
N1 No Nipping 110.67 4.44 94.57
N2 Nipping at 30 DAS 125.19 4.61 98.59
N3 Nipping at 30 DAS and 60 DAS 139.04 4.93 103.70
SEm+ 4.29 0.15 1.36
C.D. (0.05) 12.86 NS 4.09
Table 2: Effect on yields of pigeonpea as influenced by spacing and nipping
Treatments Yields
Grain yield (quintal ha™) | Stover yield (quintal ha®) | Harvest index (%)
Spacing
S1 40cm x 20cm 13.04 35.38 26.90
S2 60cm x 20cm 15.14 39.75 27.48
S3 80cm x 20cm 17.23 42.41 28.77
SEm+ 0.65 1.36 0.72
C.D.(0.05) 1.96 4.08 NS
Nipping
N1 No Nipping 12.80 34.88 26.73
N2 Nipping at 30 DAS 15.26 39.20 27.94
N3 Nipping at 30 DAS and 60 DAS 17.36 43.46 28.48
SEm+ 0.65 1.36 0.72
C.D.(0.05) 1.96 4.08 NS
Table 3: Effect on economics as influenced by spacing and nipping
Treatments Economics -
Gross return (Rs./ha) | Cost (Rs./ha) | Net return (Rs./ha) | B:C ratio
Spacing
S1 40cm x 20cm 86414.33 34167.50 52246.83 1.52
S2 60cm x 20cm 99377.89 33884.00 65493.89 1.93
Ss 80cm x 20cm 112086.67 33742.25 78344.42 2.32
Nipping
N1 No Nipping 84107.00 32981.25 51125.75 1.55
N2 Nipping at 30 DAS 100079.33 33931.25 66148.08 1.95
Nz | Nipping at 30 DAS and 60 DAS 113692.56 34881.25 78811.31 2.26
References aridisols of South - Western Haryana. Haryana J Agron.

1. Arjun Sharma, Potdar MP, Pujari BT, Dharmaraj PS.
Studies on Response of Pigeonpea to Canopy
Modification and Plant Geometry. Karnataka Journal of
Agricultural Sciences. 2010 Apr 27;16(1):1-3.

2. Aurangzeb M, Naeem Rehman, Ikramullah A. Causes
of low gram productivity in D.l. Khan: results from
farm level survey. J Rural Dev. and Admin.
1996;28:91-98.

3. Bikram Singh, Satyavir Singh, Vinod Kumar, Yogender
Kumar. Nitrogen and nipping schedule for higher
productivity of sesame (Sesamum indicum L.) on

2013;29(1 & 2):1-5.

4. Birendra Tigga B, Chandraker DK, Banjara TR, Bhagat
SK, Dev M. Effect of Different Genotype and Planting
Geometry on Growth and Productivity of Rabi Season
Pigeonpea (Cajanus cajan L.). Int. J Curr. Microbial.
App. Sci. 2017;6(3):2188-2195.

5. Channabasavanna S, Kitturmath MS, Rajakumar H.
Effect of soil and foliar application of micro nutrients
and fertilizers on growth and yield of pigeonpea
[Cajanus cajan (L.) Millsp]. J Farm Sci.
2017;30(3):424-425.

~ 64~



International Journal of Advanced Chemistry Research https://www.chemistryjournals.net

6. Darshan R. Inter-cropping of sesame cultivars with
pigeonpea under varying planting geometries and row
proportions in northern transition zone of Karnataka.
M.Sc. Thesis submitted to UAS, Dharwad. Karnataka,
India; c2008.

7. Dhaka AK, Kumar S, Singh B, Singh K, Kumar A,
Kumar N. Nitrogen use efficiency, economic return and
yield performance of Pigeonpea (Cajanus cajan (L.)
Millsp.) As influenced by nipping and fertility levels.
Leg. Res. 2018, 4062 [1-6].

8. Himayatullah, Samina-Parveen, Munir-ahmed. Factors
related to low chickpea productivity in rainfed Bannu:
results from farm level survey. Sharhad J Agric.
1980;5:29-32

9. Legha PK, Dhingra KK. Phenology and yield potential
of arhar cv. T-21 as influenced by planting pattern and
time of sowing. Crop Res. 1992;5(1): 57-159.

10. Nagaraju AP, Sheshadri T, Yogananda SB, Prem
Kumar C, Shivaleela HB. Grain yield and quality
attributes of short duration pigeonpea to row spacing
and phosphatic fertilizer application. Crop Res.
2001;22(29):164-166.

11. Narendra K, Rajendra Prasad S, Rakesh K, Hari Om.
Effect of integrated nutrient management on the
performance of sole and intercropped pigeonpea
(Cajanus Cajan) under rainfed conditions. Indian J
Agron. 2013;58(3):309-315.

12. Panda PK, Mahapatra PM, Kar A, Panigrahi RK, Bal
SS, Mishra IOP, et al. Perform with varying planting
geometry under irrigated Rabi condition. Indian
Agriculturist. 2019;63(2):81-86.

13. Prashant Reddy BT, Ninganur MB, Chetti, Hiremath
SM. Effect of growth retardants and nipping on
chlorophyll content, nitrate reductase activity, seed
protein content and yield in cowpea (Vigna unguiculata
L.). Karnataka J Agric. Sci. 2009;22(2):289-292.

14. Reddy KB, Narayanan A. Dry matter production and
nutrient uptake in sesame (Sesamum indicum L.)
genotypes. Sesame and Safflower Newsletter; c1987, p.
35.

15. Sekhon HS, Sidhu PS, Singh G, Amandeep. Response
of pigeonpea hybrid PPH4 to varying plant densities.
Int. Chickpea and Pigeonpea Newsletter. 2000;7:43-44.

16. Singh UC, Singh SB. Effect of nipping on the yield of
pea (Pisum sativum subsp. Arvensis L.). Manipur J
Agril. Sci. 1992;1:80-81.

17. Sharma A, Potdar MP, Pujari BT, Dharmaraj PS.
Studies on response of pigeonpea to canopy
modification and plant geometry. Karnataka J Agric.
Sci. 2001 Apr 27;16(1):1-3.

18. Srinivasan A, Srinivas Raju M. Phosphorus fertilization
of short duration pigeonpea varieties in Alfisols under
rainfed condition. Legume Res. 1997;20(2):104-108.

19. Tripathi NC, Chauhan SPS. Response of pigeonpea
varieties to varying plant populations. Indian J Agron.
1990;35(3):322-323.

20. Waghmare YM, Gokhale DN, Karanjikar PN, Gore
AK. Effect of different plant geometries and irrigation
schedules on growth and yield contributing characters
of pigeon pea. Int. J Curr. Microbiol. App. Sci.
2018;Special Issue-6:2480-2486.

~ 65~



