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Abstract

An experiment was carried out at Research farm of Agricultural Research Station, SKRAU, Bikaner
during kharif, 2022 on loamy sand soil. The experiment was laid out in a factorial randomized block
design (FRBD) with three replications and 16 treatment combinations comprising of different manures
(Control, FYM 7.5 t ha'!, Vermicompost 5.0 t ha'! and Poultry manure 2.5 t ha'') and different liquid
manures (Control + Seed Treatment with Beejamrit + Spray of Jeevamrit at 30, 45 & 60 DAS + Seed
Treatment with Beejamrit and Spray of Jeevamrit at 30, 45 & 60 DAS).

The results indicated that application of poultry manure 2.5 t ha'! significantly increased available
nitrogen, phosphorous, potassium and Zn, Fe, Cu, Mn in soil. EC and organic carbon of soil were
improved by the application of Poultry manure 2.5 t ha'l. Moreover, bulk density and pH of soil
significantly decreased with Poultry manure 2.5 t ha!. Particle density did not influence significantly
by manures application.
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Introduction

Cluster bean (Cyamopsis tetragonoloba), commonly known as guar, is a coarse, drought
tolerant legume, mainly grown in kharif season in arid and semi-arid regions of the country.
This crop is a rich source of nourishment and is considered as protective supplementary food
as it contains large quantities of minerals, vitamins and essential amino acids. The important
minerals like calcium, phosphorous and iron, which are generally lacking in cereals while
they are available in abundant quantities in this legume. The natural polysaccharide water-
soluble polymer found in the endosperm (Reddy et al., 2011) 3, as galactomannan gum, is
the chief product used in many industries (Amin et al., 2007) ?\. Cluster bean cultivars with
high gum content (>32 per cent) is more preferred for export (Bhatt et al. 2015) ). Due to
diversified uses of cluster bean gum in textile, paper, explosive and mining industries,
pharmaceuticals, cosmetic goods and food stuffs, it has ever increased demand in the
international market. In India, it is cultivated mainly in Rajasthan, Gujarat, Punjab, Haryana,
Uttar Pradesh and Maharashtra and occupies an area of 2.7 million hectares with production
of 1.3 million tonnes having productivity of 481 kg ha' (Anonymous 2020-21) ©* #. In
Rajasthan, cluster bean is being grown in 2.48 million hectares area with 1.13 million tonnes
production and 458 kg ha'! average productivity (Anonymous 2020-21) * %, In Rajasthan,
Bikaner region is the leading district both in terms of area and production, however, the
average productivity is low.

As soils of arid regions are hungry as well as thirsty, foliar application of nutrients plays an
important role in enhancing the production and productivity of the crop. Therefore, it may be
a matter of research to investigate suitable source of nutrients for foliar application which can
boost the quantity and quality of the crop. Due to environmental concern, there is an urgent
need to reduce the use of chemical fertilizers in agriculture and alternative to chemicals are
being sought to improve crop productivity and quality. One option is the use of organic
nutrients or growth regulators, which may promote plant growth through a variety of
mechanisms, including supply of organic nutrients or production of plant hormones.
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Jeevamrit are cheaper eco-friendly organic preparations
made by cow products namely dung, urine, milk, curd and
ghee. Jeevamrit promotes immense biological activity in soil
and makes the nutrients available to crop

Materials and Methods

The experiment was conducted at Research farm of
Agricultural Research Station, SKRAU and Bikaner during
kharif, 2022. Geographically, it is situated at 28° 10° N
latitude and 73° 18’ E longitude at an altitude of 223.88 m
above mean sea level. The maximum and minimum
temperature ranged between 40.9°C and 14.4°C during crop
growing season. The maximum and minimum relative
humidity of the locality fluctuates in between 91.3 and
56.1%. The bright sunshine hours in Kharif season, 2022
was recorded from 4.7 to 10.4 hours throughout the
experiment. The total rainfall was 287.5 mm with 20 rainy
days from June25, 2022 to NovemberO1, 2022.

The experiment was laid out in a factorial randomized block
design (FRBD) with three replications and 16 treatment
combinations replications comprising of different manures
(Control, FYM 7.5 t ha', Vermicompost 5.0 t ha! and
Poultry manure 2.5 t ha') and different liquid manures
(Control + Seed Treatment with Beejamrit + Spray of
Jeevamrit at 30, 45 & 60 Days After Sowing + Seed
Treatment with Beejamrit and Spray of Jeevamrit at 30, 45
& 60 Days After Sowing).

Observations were recorded at soil samples from each
treatment plot taken with the help of an auger by boring
randomly at four places after the harvest of the crop at 0-15
cm soil depths. Collected soil samples were air dried,
ground in wooden pestle and mortar, passed through 2 mm
sieve and preserved in cloth bags for the subsequent analysis
for different chemical and physical properties. For pH
determination 20 gram of air dried soil stirred with 40 ml
distilled water for half an hour and pH (1:2 soil: water
suspension) determined using glass electrode in combination
with calomel electrode. Electrical conductivity of (1:2 soil:
water) supernatant solution measured by conductivity meter
after keeping soil suspension over-night. Organic carbon
was determined by following Walkley and Black (1934) 27!
wet digestion method. Available nitrogen in soil was
determined by Alkaline KMnO4 method (Subhiah and Asija,
1956) 61, Available phosphorus in soil was determined by
0.5 M NaHCO; (Olsen et al., 1954) 12!, Available potassium
in soil was determined by 1 neutral normal ammonium
acetate extractable K using flame photometer (Jackson,
1973) ['71. Available micronutrients Zn, Cu, Fe and Mn in
soil were determined by DTPA extractable method (Lindsay
and Norvell, 1978) 81, Soil bulk density was determined
using RD bottle method (Richards, 1954) 4. Particle
density of soil was determined by measuring mass of oven
dried soil solid and their volume by using Pycnometer
method (Richards, 1954) 241,

Experimental data recorded in various observations were
statistically analyzed with the help of Fisher's analysis of
variance technique (Fisher, 1950) ™. The Critical
Difference (CD) for the treatment comparisons were worked
out wherever the variance ratio (F-Test) was found
significant at 5% level of significance.
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Results and Discussion

Effect of organic manures and fertilizer levels on soil
physical properties after harvest of groundnut

Organic manures

Data pertaining to the effect of manures on soil bulk density,
particle density and total porosity of soil after harvest of
cluster bean crop have been presented in (Table 1). Results
indicated that different manures significantly improved the
bulk density and porosity of soil. The minimum bulk density
(1.47 Mg m?) and maximum porosity was observed with
FYM @ 7.5 t ha'. The particle density of soil did not
change significantly by adding different manures.

Liquid Organic Manures

A perusal of data (Table 1) showed that bulk density of soil
changes significantly by addition of different liquid organic
manures. The minimum bulk density (1.47 Mg m™) was
observed with seed treatment with beejamrit over rest of the
treatments. Particle density and porosity of soil did not
change significantly by addition of different liquid organic
manures.

Role of different manures in improving physical properties
of soil is well known. The result (Table 1) indicated that the
total porosity and soil moisture content were significantly
increased while bulk density was reduced with different
organic manure. However, all kinds of manures had non-
significant effect on particle density of the soil. The bulk
density of soil significantly decreased with organic manures
and the lowest value was recorded with FYM 10.0 t ha™'. It
may be due to decomposition of manure improves soil
permeability and increases aggregate stability as a result of
complex series of polysaccharides synthesized by the
bacteria in decomposing organic manure and by their
secondary product which acted on soil building materials
that cause increase in macro and micro-pores in soil. Thus,
the improvement in soil structure brought significant
reduction in bulk density. The similar findings were also
obtained by Hati et al. (2006) ¥, Ewulo et al. (2008) ],
Islam et al. (2011) "% and Atakora et al. (2019) ! who
observed decrease in bulk density due to increase in organic
carbon content in soil. Soil moisture content significantly
improved with various manure and the highest was observed
with FYM 10.0 t ha''. It is attributed to the mulching effect
caused by organic manures and improved moisture retention
and water acceptance as a result of improved soil structure
and macro-porosity (Ewulo et al., 2008) "' and it also
confined to the colloidal and hydrophobic nature of the
manures. Similar types of result have also been reported by
Poku et al. (2014) 21, Agbede et al. (2017) ' and Atakora
et al. (2019) B,

Effect of organic manures and fertilizer levels on soil
chemical properties after harvest of groundnut

Organic manures

The effect of different manures on organic carbon is
presented in tables 2, 3 and 4, clearly indicated that there is
significant increase in organic carbon of soil with
application of different manures. The maximum organic
carbon (0.127 Per cent) was recorded under treatment FYM
@ 7.5t ha! and highest EC, available N, P, K, Zn, Cu, Fe
and Mn were reported in poultry manure @ 2.5 t ha™.
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Table 1: Effect of different organic manures, beejamrit and jeevamrit on
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bulk density, particle density and total porosity of soil at harvest of

cluster bean
Treatment Blzll\l/};ﬁi;ty Par(tll\f[lge I(::;;sny Total porosity (%)
A. Organic manures
Fi: Control 1.55 2.61 40.57
F2: FYM @ 7.5 ton per ha'! 1.47 2.59 43.28
F3: Vermicompost @ 5.0 ton per ha'! 1.49 2.60 42.77
Fa: Poultry manures @ 2.5 ton per ha'! 1.51 2.60 41.73
SEm+ 0.01 0.01 0.24
CD at 5% 0.02 NS 0.69
B. Liquid Organic Manures
M:: Control 1.55 2.61 41.87
Moz: Seed treatment with beejamrit 1.47 2.59 42.04
M3: Spray of jeevamrit at 30,45 and 60 days after sowing 1.49 2.60 42.24
Ma: Seed treatment with beejamrit and Spray of jeevamrit at 30,45 and 60 days after sowing 1.51 2.60 42.20
SEm=+ 0.01 0.01 0.24
CD at 5% 0.02 NS NS

Liquid Organic Manures

An appraisal of data (Table 2, 3 and 4) reported that
application of different liquid organic manures did not show
any significant effect on soil organic carbon content, EC,
available N, P, K, Zn, Cu, Fe and Mn in soil after harvesting
of cluster bean.

Organic manure significantly reduced the soil pH (Table 2).
It is ascribed to the decomposition of organic manures in
soil and continuously production of organic acids,
associated with surplus increase of CO; reduction and

hydrogen ion that may contribute to soil acidification. Our
results were in agreement with previous findings of Azeez et
al. (2012) © Liu et al. (2010) M. Different manures
significantly enhanced electrical conductivity (Table 2).
This increase in soil electric conductivity was caused by the
solubilization of inorganic ions such as chloride, sulphate
and sodium from manures and other organic species formed
through organic matter mineralization. The results had close
confirmatory with Chang et al. (2007) '®, Ibeto et al. (2020)
151 "and Singh et al. (2020) 1,

Table 2: Effect of different organic manures, beejamrit and jeevamrit on pH, EC and organic carbon of soil at harvest of cluster bean

Treatment | pH |EC (dSm'1)| Organic carbon (%)
A. Organic manures
Fi: Control 8.47| 0.139 0.117
F2:FYM @ 7.5 ton per ha'! 8.37| 0.174 0.127
F3: Vermicompost @ 5.0 ton per ha’! 8.30, 0.178 0.124
F4: Poultry manures @ 2.5 ton per ha’! 8.27| 0.187 0.121
SEmz+ 0.02]  0.004 0.002
CD at 5% 0.06] 0.011 0.006
B. Liquid Organic Manures
M;: Control 8.39| 0.164 0.120
Ma: Seed treatment with beejamrit 8.37| 0.167 0.121
M3: Spray of jeevamrit at 30,45 and 60 days after sowing 8.34] 0.172 0.120
Mas: Seed treatment with beejamrit and Spray of jeevamrit at 30,45 and 60 days after sowing |8.32| 0.176 0.121
SEmz+ 0.02] 0.004 0.002
CD at 5% NS NS NS

Table 3: Effect of different organic manures, beejamrit and jeevamrit on available nitrogen, phosphorus and potassium in soil after harvest

of cluster bean
Available nutrients (kg ha™)
Treatment Nitrogen | Phosphorus |P0tassium
A. Organic manures
Fi: Control 91.8 15.3 208.3
F2:FYM @ 7.5 ton per ha'! 116.2 17.5 218.3
F3: Vermicompost @ 5.0 ton per ha™! 124.4 18.3 235.8
F4: Poultry manures @ 2.5 ton per ha'! 129.3 19.3 240.8
SEmz+ 1.82 0.37 2.40
CD at 5% 5.26 1.06 6.94
B. Liquid Organic Manures
M;: Control 113.2 17.5 214.0
Ma: Seed treatment with beejamrit 114.6 17.6 226.1
M3: Spray of jeevamrit at 30,45 and 60 days after sowing 116.8 17.3 229.9
Ma: Seed treatment with beejamrit and Spray of jeevamrit at 30,45 and 60 days after sowing 117.2 18.0 233.3
SEmz+ 1.82 0.37 2.40
CD at 5% NS NS NS
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Table 4: Effect of different organic manures, beejamrit and jeevamrit on DTPA extractable micronutrients (Zn, Cu, Fe and Mn) in soil after
harvest of cluster bean

IDTPA extractable micronutrients (ppm)
Treatment Fe | Mn \ Zn Cu
A. Organic manures
Fi: Control 3.81 1.670 0.376 0.277
F2:FYM @ 7.5 ton per ha'! 4.03 1.754 0.406 0.296
F3: Vermicompost @ 5.0 ton per ha™! 4.05 1.756 0.419 0.307
Fs: Poultry manures @ 2.5 ton per ha’! 4.21 1.813 0.428 0.311
SEmz+ 0.08 0.027 0.006 0.004
CD at 5% 0.22 0.077 0.016 0.010
B. Liquid Organic Manures

M:: Control 4.03 1.747 0.406 0.295
M:: Seed treatment with beejamrit 4.02 1.747 0.406 0.295
Ms: Spray of jeevamrit at 30,45 and 60 days after sowing 4.03 1.748 0.407 0.299
IMa: Seed treatment with beejamrit and Spray of jeevamrit at 30,45 and 60 days after sowing| 4.03 1.749 0.408 0.301
SEmz+ 0.08 0.027 0.006 0.004

CD at 5% NS NS NS NS

The available nitrogen, phosphorus, potassium, sulphur and animal manures. Commun Soil Sci Plant Anal.

micronutrients content in soil after harvest of the groundnut
crop were significantly improved by various manure
application (Table 3 and 4). It is because of the reason that
the organic manure is a store house of almost all essential
nutrients needed for proper plant growth and it also
improves the soil environment by improving physico-
chemical properties of soil. The improved availability of
plant nutrients owing to decrease in pH as well as increase
in cation exchange capacity of soil was also reported by
Choudhary (2015). It may also due to the formation of
higher stability chelates with organic legends that have
lower susceptibility to fixation, adsorption and precipitation
in soil (Pareek and Yadav, 2011) 21,

Conclusion

On the basis of one season experiment, results of the present
investigation showed that investigation showed that yield of
kharif cluster bean can be maximized by the application of
Poultry manure 2.5 t ha! along with physico-chemical
properties like-bulk density, particle density, porosity, OC,
pH, EC, available macro and micro nutrients content of soil
after harvesting of cluster bean.
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