International Journal of
Plant & Soil Science

. o International Journal of Plant & Soil Science

Volume 36, Issue 1, Page 10-16, 2024; Article no.lJPSS.111476
ISSN: 2320-7035

ITET

Effect of Organic Sources of Nitrogen
on Growth, Yield, Quality and
Economics of Vegetable Cluster

Bean (Cyamopsis tetragonolobalL.)
In Organic Farming

M. P. Patel &, B. N. Satodiya 2, K. V. Patel ?,
Nitesh Baldaniya @ and P. M. Parmar 2

a Agricultural and Horticultural Research Station, Anand Agricultural University, Khambholaj, Gujarat,

338 330, India.
b Medicinal and Aromatic Plants Research Station, Anand Agricultural University, Anand, Gujarat,

388110, India.
Authors’ contributions

This work was carried out in collaboration among all authors. Authors MPP, BNS and KVP did
planned the experiment, designed the experiment treatments/protocol, analysed the results and
interpreted and reviewed study. Authors NB and PMP recorded the observations and lay out the field
experiment. All authors read and approved the final manuscript.

Article Information

DOI: 10.9734/1JPSS/2024/v36i14323

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://www.sdiarticle5.com/review-history/111476

Received: 25/10/2023

Original Research Article Accepted: 29/12/2023
Published: 02/01/2024

ABSTRACT

An experiment was conducted on vegetable cluster bean variety Pusa Navbharat to find out the
effect of organic sources of nitrogen on growth, yield and economics of vegetable cluster bean.
This experiment was conducted in certified organic plot for the three years (2020, 2021, 2022)
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during semi rabi season at Agricultural and Horticultural Research Station, AAU, Khambholaj. The
experiment was laid out in randomized block design with three replications. There were eight
treatments viz., Ti: No manures (Control) , T2: N equivalent of 20 kg/ha through FYM, Ts: N
equivalent of 20 kg/ha through Vermi compost, T4: N equivalent of 20 kg/ha through Castor cake,
Ts: Bio NP (Rhizobium and PSB), Ts: N equivalent of 10 kg/ha through FYM + Bio NP (Rhizobium
and PSB), T7: N equivalent of 10 kg/ha through Vermi compost + Bio NP (Rhizobium and PSB) and
Ts: N equivalent of 10 kg/ha through Castor cake + Bio NP (Rhizobium and PSB). Plant height,
green pod yield, its related traits and crude protein content in pods were recorded every year and
pooled analysis was carried out. There was significant difference observed for green pod yield and
its related traits. Whereas, plant height and crude protein content in pods was remain non-
significant for different organic sources of nitrogen. Application of N equivalent of 20kg/ha through
FYM recorded maximum yield and its related traits with higher net return.
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1. INTRODUCTION

Cluster bean (Cyamopsis tetragonoloba L.) is an
important legume vegetable crops popularly
known as a guar in India. It is short duration crop
mainly cultivated in arid and semi-arid regions of
tropical India. In India, it is mainly cultivated in
Rajasthan, Gujarat, Punjab, Haryana, Uttar
Pradesh, and Maharashtra. In Gujarat during
2022-23 it was cultivated in 45,568 ha with the
production of 452,527 MT and productivity of

9.93 t/ha. In Gujarat Kutch, Banaskantha,
Mehsana, Sabarkantha, Vadodara  and
Ahmedabad are the major cluster bean

producing districts [1].

Cluster bean is erect growing plant having deep
root system with angled stem, leaves ftrifoliate,
ovate and serrate while pods borne on auxiliary
raceme [2]. Green and tender pods of cluster
bean are used as vegetables. It is also grown as
a forage crop and being a legume crop it has
capacity to fix atmospheric nitrogen through
symbiosis and improve the fertility of soil [3]. It
may also act as cover crop, which reduce soil
erosion and weed problem in mono and
intercropping system. Due to more remunerative
market prices and low input cost, the farmers of
Gujarat have shown more interest in this crop.
Organic production of cluster bean contributes
the enhancement of production with holistic
sense, which includes ecological, economic, and
social aspects. Use of organic sources of
nutrients in combination with biofertilizers found
effective components in organic farming for
reliable and cheap supply of nutrients. These
combinations are eco-friendly, safe and
improve soil fertility with improving physical,
chemical, and biological conditions of soil [4].
The beneficial effects of FYM/vermicompost
/poultry manure addition are also related to
improvement in soil physical properties [5]. There
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is no organized data or scientific information
available how to full fill the nitrogen requirement
of vegetable cluster bean in organic farming.
Out of many organic sources are available for
organic farming which is most economical?
Hence, the experiment was planned with
objective to study the effect of organic sources of
nitrogen on the growth, yield, and quality of
cluster bean.

2. MATERIALS AND METHODS

An experiment was conducted to evaluate the
performance of vegetable cluster bean for
different agronomic sources of nitrogen alone
and with biofertilizers in certified organic plot at
Agricultural and Horticultural Research Station,
AAU, Khambholaj. The soil of experimental site
is sandy loam, alluvial in origin, deep, well
drained and had fairly good moisture holding
capacity. It is poor in organic matter and total
nitrogen  content, medium in  available
phosphorus and rich in available potash. This
experiment was carried out for three years during
the semi rabi 2020 to 2022. Randomized block
design (RBD) with three replications was used
for the experiment. Seeds were sown with a
spacing of 30 cm x 15 cm. Recommended doses
of 20 kg nitrogen in different treatments was
applied through FYM/vermicompost/castor cake
as alone and in combination with Bio NP
(Rhizobium and PSB). FYM and castor cake was
applied before one month of swing and
vermicompost was applied in the soil at the time
of sowing. Bio NP (Rhizobium and PSB) was
applied as seed treatment. Normal crop
management practices were followed for the
successful raising of crop. The five plants were
randomly selected for each treatment to record
the observations. Total seven observations were
recorded for three years. Plant height was
recorded in cm at the time of last picking. The
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observations like number of clusters per plant,
pods per cluster, pods per plant, green pod yield
were recorded at each picking of green pod.
Total seven picking was done each year. The
pod length was recorded from five pods at third
picking stage. crude protein content (%)
estimated by Kjeldahl Method [6]. All the
observations are averaged and averaged data
were used for statistically analysis by adopting
the standard procedures described by Panse and
Sukhatme [7].

3. RESULTS AND DISCUSSION

Inquisition of the data in Table 1 showed that
plant height at last harvest and crude protein
content of pods was not influenced significantly
by different organic sources of nitrogen alone
and with Bio NP. Effects of different organic
sources of nitrogen alone and with Bio NP
(Rhizobium and PSB) were found significant for
yield attributes like no. of clusters per plant, no.
of pods/clusters, no. of pods/plant and pod
length. Significantly higher number of clusters
per plant (16.16) recorded with treatment T (N
equivalent of 20 kg/ha through FYM) which
remain at par with treatment T3, T4, and Tgwhile
the lowest number of clusters per plant (11.75)
was recorded in Ti. These might be due to
application of FYM/vermicompost/Castor cake
alone and in combination with Bio NP increased
the availability of nutrients to the plant from
different organic sources and biofertilizers may
fix atmospheric nitrogen, convert nutrients from
insoluble to soluble form, scavenge phosphorus
from soil, help in mineralization process and
improve yield [8]. Maximum number of
pods/cluster (10.49) recorded with treatment T,
(N equivalent of 20 kg/ha through FYM), which
remain at par with treatment T3z, T4, T7 and Ts.
Whereas minimum pods per cluster noted in
treatment T, (8.88). Organic manure had all the

necessary nutrients for better plant growth
and development. Rhizobium bacteria fix
atmospheric nitrogen and convert it into

ammonia that can be used by the plant for its
growth and development. The phosphorus
solubilizing bacteria from PSB culture convert the
unavailable phosphorus into available form.
There are many beneficial micro organism
activity increased with the application of organic
fertilizer. The application of organic manures
alone and with bio fertilizer made nutrients easily
available to plants by converting the nutrients in
available form [9]. Due to all these
circumstances, which may influenced the
role of photosynthesis, protein synthesis and
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absorbance capacity of nutrients from root, may
helpful to convert flowers to pods.

Maximum number of pods per plant (182.39) was
recorded in T, but it was at par with T3, T4 and
Ts. These treatments comprised all necessary
nutrients for better crop growth. These might be
due to increasing the availability of nutrients in
the root zone plant easily uptake more nutrients
which is essentially for the formation and
development of the pods ultimately plant develop
more number of clusters and pods per plant.
These results are in accordance with the findings
of [10,11,12,13] reported that use of FYM, castor
cake and Rhizobium + PSB recorded higher
number of pods per plant. Maximum pod length
was observed in T2 (15.06 cm) which was at par
with Ts4. This might be due to organic sources
viz., FYM and castor cake release nutrients
slowly [14,15] which were helpful to increase pod
length. The highest green pod yield (169 g/ha)
was recorded in treatment T (20kg/ N from
FYM) but it was at par with T4. This might be due
to cumulative effect of all the yield contributing
character viz., number of clusters per plant, pods
per cluster, pod length and number of pods per
plant. It is fact that farm yard manure enhance
the adsorptive capacity of soil for cation and
anion and these adsorbed ions are released
slowly for the entire crop growth period resulted
an increased nutrient availability at crop growth
period ultimately an increase vyield of plant
[14,15]. Organic matter also functions as source
of energy for soil micro flora which brings about
the transformation of inorganic nutrients held in
soil in a form that is readily utilized by growing
plants. The beneficial effects of FYM addition are
also related to improvement in soil physical
properties which in turn helps in better nutrient
absorption by plants. The results are partially in
agreement with the findings of [16,17,18,19].
These results are in partial agreement with the
findings of Patel et al. [20] in groundnut.

The economics in terms of net return and benefit-
cost ratio of crop cultivation technology will have
a greater impact on practical utility and
acceptance by farmers. The economics of
different organic sources of nitrogen application
in vegetable cluster bean had been computed
and exhibited in Table 2. Data on economics
revealed that treatment T, (N equivalent of 20
kg/ha through FYM) registered maximum net
realization of ¥ 427153/ha with higher value of
BCR (6.40). Lower net return (Rs. 169775/ha)
and benefit cost ratio (3.27) were obtained with
control treatment.
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Table 1. Effect of different organic sources of nitrogen on growth parameters, green pod yield, crude protein content of vegetable cluster bean

Treatments Plant No. of No.of No.of Pod Green pod Crude
height at clusters/ pods/  pods/  Length vyield (g/ha) protein
harvest plant cluster plant (cm) content
(cm) (%)
T1 No manures (Control) 111.36 11.75 8.88 121.76 10.74 122 2.88
T N equivalent of 20 kg/ha through FYM 110.50 16.16 10.49 182.39 15.06 169 291
T3 N equivalent of 20 kg/ha through Vermi compost 116.78 14.99 9.99 167.76 13.91 150 3.12
Ta N equivalent of 20 kg/ha through Castor cake 112.81 16.13 9.98 174.75 14.27 157 2.93
Ts Bio NP (Rhizobium and PSB) 111.00 13.79 9.15 142.42 1181 142 2.99
Ts N equivalent of 10 kg/ha through FYM + Bio NP (Rhizobium and  109.53 14.27 9.42 154.08 13.68 144 2.99
PSB)

T7 N equivalent of 10 kg/ha through Vermi compost + Bio NP 123.11 13.81 9.97 160.92 13.30 153 2.70
(Rhizobium and PSB)

Ts N equivalent of 10 kg/ha through Castor cake + Bio NP 113.22 15.18 9.96 168.17 13.89 154 2.82
(Rhizobium and PSB)
S.Em. + 3.71 0.56 0.21 5.42 0.33 4.44 0.09
CD at 5% NS 1.70 0.61 16.43 0.93 13 NS
CV % 10.34 8.63 7.65 8.35 8.55 10.35 6.52
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Table 2. Effect of different organic sources of nitrogen on cost economics of Cluster bean

Treatments Green Gross Common  Treatment Total Net BCR
podyield Income Cost cost Cost of Realization
(kg/ha) (%/ha) (%/ha) (%/ha) Cultivation (%/ha)
(Z/ha)
(4+5)
1 2 3 4 5 6 5 6
T1 No manures (Control) 12226 244520 68479 0 74745 169775 3.27
T N equivalent of 20 kg/ha through FYM 16876 337520 68479 2174 78414 259106 4.30
T3 N equivalent of 20 kg/ha through Vermi compost 15029 300580 68479 12502 89878 210702 3.34
Ta N equivalent of 20 kg/ha through Castor cake 15665 313300 68479 8008 84889 228411 3.69
Ts Bio NP (Rhizobium and PSB) 14189 283780 68479 20 76023 207757 3.73
Tse N equivalent of 10 kg/ha through FYM + Bio NP 14422 288440 68479 1107 77229 211211 3.73
(Rhizobium and PSB)
T7 N equivalent of 10 kg/ha through Vermi compost + 15254 305080 68479 6271 82961 222119 3.68
Bio NP (Rhizobium and PSB)
Ts N equivalent of 10 kg/ha through Castor cake + Bio 15449 308980 68479 4024 80467 228513 3.84

NP (Rhizobium and PSB)
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4. CONCLUSION

From the results of three years experimentation,
it can be concluded that organic cultivation of
vegetable cluster bean through different organic
sources of nitrogen significantly influenced green
pod yield and its traits. The application of FYM
improve the overall soil fertility, micro flora of soil,
humus and slow-releasing nutrients to the soil. It
also improve the water and nutrient retention
capacity. Application of required 20 kg N through
FYM gave better growth, higher green pod yield
and net return
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