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ABSTRACT

Organic manures are rich source of nutrients such as nitrogen, phosphorus, and potassium, as well
as micronutrients such as calcium, magnesium, and sulfur, which are essential for plants. It also
contains organic matter that improves soil structure, water-holding capacity, and aeration. The
study focused on evaluating two types of organic manures, i.e. Farmyard manure (FYM) and
vermicompost. Results showed that vermicompost had higher nutrient content them FYM. A field
experiment was conducted during kharif season 2018 at Agronomy farm, S.K.N. College of
Agriculture Jobner (Rajasthan). The design of experiment was factorial randomized block design
with three replications. The experiment comprised five treatments of organic manures (Control,
vermicompost @ 2.5 t ha®, vermicompost @ 5t ha®, FYM @5t ha™ and FYM @10t ha'l) and
four treatments of fertility levels (Control, 50 per cent RDF (recommended dose of fertilizer), 75 per
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improves the physical soil properties.

cent RDF and 100 per cent RDF). The variety used for experiment was RHB-173 of pearl millet.
Results showed that the application of FYM @ 10 t ha t significantly decreased the bulk density
and increased the saturated hydraulic conductivity over control. The maximum water retention of
soil (12.86 per cent and 3.28 per cent) at 33kPa and 1500 kPa were recorded under the treatment
vermicompost @ 5 t ha™ being at par with FYM @ 10t ha ! Thus, addition of FYM @ 10 t ha ™

Keywords: Vermicompost; FYM (Farm Yard Manure); bulk density; moisture retention; saturated

hydraulic conductivity.
1. INTRODUCTION

Increased chemical fertilizer usage without
sufficient organic recycling not only made multi-
nutrient deficiency in soil plant systems worse
but also damages soil health and polluted the
environment. Additionally, the price of chemical
fertilizers is rising as an agricultural input.
Therefore, the moment is perfect to assess the
viability and effectiveness of using organic waste,
both to improve and build up soil fertility and to
improve the effectiveness of chemical fertilizers.
Comparing the use of each component
separately with the integration of chemical
fertilizer and organic manures, it has been found
that the latter is more effective at stabilizing crop
production and maintaining soil health and
productivity [1]. Organic stuff, such as animal
dung, agricultural leftovers, food waste, and
other plant elements, decomposes to generate
organic manure. During the decomposition
process, microorganisms such as bacteria and
fungi break down the organic matter into simpler
compounds and release nutrients into the soil.

Much has been written on soil quality in relation
to food security in recent years because of rise in
awareness of the relationship between the
human population and the Earth's potential to
produce enough food to sustain the world's
increasing population [2]. It is important to put the
global food situation in perspective in the context
of this brief discussion of organic fertilizers and
soil health.

According to a number of studies, Farmyard
Manure (FYM) applications in irrigation systems
increased  soil structure and  microbial
populations while reducing bulk density and
increasing SOC and hydraulic conductivity [3].
Vermicompost is a type of organic fertilizer that
has been enhanced with all the good soil
bacteria and all the necessary plant nutrients
including N, P, and K. Vermicomposting, which is
used to produce organic manure, is the process
of turning compost through the action of

earthworms. Vermicompost is created by an eco-
biological process that takes energy-dense,
complex organic materials and stabilizes them.
An effective and simple method of compost
preparation is the creation of vermicompost. In
addition to helping to maintain a higher nutrient
status in composted materials, this composting
method is capable of breaking down a sizable
volume of organic waste. An environmentally
friendly method of creating nutrient composts for
crop development is by using earthworms (as
adaptable natural bioreactors for effective
recycling of organic wastes to the soil) in the
vermicomposting process (as adaptable natural
bioreactors for effective recycling of organic
wastes to the soil) [4]. Additionally, by digesting
trash, this technology turns a problem into a
resource and produces high-quality
manure that may be used to improve the soil's
quality [5].

Farmers have long employed organic
compounds like FYM in their operations. All of
the major nutrients—N, P, K, Ca, Mg, and S—as
well as the micronutrients—Fe, Mn, Cu, and
Zn—necessary for plant growth are provided by
FYM. As a result it serves as a multi-nutrient
fertilizer. FYM enhances the physical, chemical,
and biological characteristics of soil. A better
environment for root development results from
the FYM application's improvement in soil
structure. FYM increases the soil's ability to hold
water. Interest in organic farming has increased
due to the fact that using organic fertilizers
enhances soil structure, promotes nutrient
exchange, and maintains soil health. Generally
speaking, applying organic amendments like
crop leftovers and/or farmyard manure greatly
raises soil organic carbon (SOC). SOC is crucial
for cycling plant nutrients and enhancing the
physical, chemical, and biological qualities of the
soil. Due to its connection to crop productivity,
SOC is a significant indicator of soil quality [6].
The structural integrity of the soil decreases
when SOC drops [7]. A potential sink for
atmospheric CO, is also represented by the
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regeneration of SOC in agricultural fields [8].
Farmyard manure (FYM) in particular has been
used in agriculture as an organic substance for
quite some time [9]. It raises the level of organic
C in the soil. Organic carbon affects the physical
qualities of the soil both directly and indirectly.
The purpose of the current research is to
comprehend the characteristics of organic
manures and how they affect the physical
characteristics of soil.

2. MATERIALS AND METHODS

The experiment was conducted at an Agronomy
farm, Sri Karan Narendra College of Agriculture,
Jobner during “kharif’, 2018 to find out the
“Characteristics of organic manures and its
effect on physical properties of soil in
Pearl millet”. Agronomy farm is situated at 75°28’
East longitude and 26° 05" North latitude at an
altitude of 427 m above mean sea level
(MSL) in Jaipur district of Rajasthan. The soil
was sandy loam. The experiment
comprised five treatments of organic manure
(Vermicompost @ 2.5 t ha™, Vermicompost @
5.0t ha', FYM @ 5.0 t ha* and FYM @ 10.0 t
ha‘l) and four levels of RDF (control, 50%, 75%
and 100%).

Organic manure was analysed for chemical and
physical properties. The analysis included pH
[10]; Electrical conductivity [11]; Bulk density,
Moisture content (Gravimetric method) and
Organic Carbon [12]. Total macronutrients (N, P
and K) micronutrients were digested and
measured as described by [13]. Soil samples
were analysed for Bulk density [14], Water
retention [15] and Hydraulic conductivity [16].
Statistical analysis was done through analysis of
variance technique (ANOVA) to find out the
effect of each treatment of organic manure on
soil properties.

3. RESULTS AND DISSCUSION
3.1 Properties of FYM

The results present in Table 1 showed that pH of
FYM is 6.84 indicating the neutral nature of the
amendment. The bulk density is 0.91g per cm?
which will improve soil physical condition. The
organic carbon content is 14.71 %, indicating a
good supply of organic carbon for the soil. It was
discovered that the amounts of nitrogen,
phosphorus, and potassium were respectively
0.50 percent, 0.25 percent, and 0.50 percent.
According to this finding, plants can also receive
nutrients from farmyard manure.

3.2 Properties of Vermicompost

Table 1 showed that the vermicompost from the
Sri Karan Narendra College of Agriculture Jobner
(Rajasthan) agronomy farm had a pH of 7.09 and
an organic carbon content of 19.45 percent,
which was somewhat higher than FYM. It was
discovered that the amounts of nitrogen,
phosphorus, and potassium were respectively
1.64 percent, 0.89 percent, and 1.07 percent.
This finding suggests that the crop plant may
also receive nutrients from the vermicompost.
These findings all support the idea that
vermicompost can provide the soil with both
organic matter and nutrients. These outcomes
concur with those attained by [17].

3.3 Effect of Fertility Levels

According to data in Table 2, when fertility
levels increased, bulk density declined and
saturated hydraulic conductivity increased barely.
While F; (100 percent RDF) application
considerably improved soil water retention
at 33 kPa and 1500 kPa in comparison to the
control.

Table 1. Chemical Characterization of FYM and Vermicompost

Properties FYM Vermicompost
pH 6.84 7.09

EC (dSm™) 3.17 3.98

Bulk Density (g per cm'3) 0.91 0.79

Moisture content (%) 15.13 16.51

OC (%) 14.71 19.45

N (%) 0.50 1.64

P,0s5 (%) 0.25 0.89

K,0 (%) 0.50 1.07
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Increased soil water retention resulted from
fertilizer application. Selvi et al. [18] and Verma
et al. [19] have reported findings with a similar
pattern.

3.4 Effect of Organic Manures

Data also showed that the application of FYM @
10 t ha’ greatly increased the saturated
hydraulic conductivity of soil while decreasing the
bulk density of soil. Vermicompost applied at a
rate of 5t ha™ and FYM applied at a rate of 10 t
ha™* both had an identical impact on lowering soil
bulk density in comparison to control. The
statistics (Table 2) make it clear that the use of
organic manures significantly increased water
retention at 33 kPa and 1500 kPa following pearl
millet harvest. Under the vermicompost treatment
@ 5t hat, highest soil water retention (12.86%
and 3.28%) at 33kPa and 1500kPa were
observed.

It is commonly recognized that organic manure
helps to improve physical characteristics.
According to Benbi et al. [20], soil organic
manure has a positive impact on soil structure,
which is indicated through soil porosity,

aggregation, bulk density, and water storage
capacity. As a result of the complex series of
polysaccharides produced by the bacteria
flourishing in the decomposing organic manure
and by their secondary products which operated
on soil building material, decomposition of
organic manure improved soil permeability and
increased water soluble aggregates. Thus
improvement in soil structure and increase
aggregation is brought by addition of organic
manure by reducing bulk density. As a result, the
rise in aggregation and improvement in soil
structure brought about a fall in bulk density. The
results are in agreement with those of
Prakash et al. [21], Selvi et al. [18], and Singh et
al. [22], who also noted a drop in bulk density as
a result of a rise in the soil's organic carbon
content.

Due to the light texture of the soil, there was no
fluctuation in the water retention in the soil after
applying FYM and vermicompost treatments
(Table 2). This is explained by the fact that at
lower tensions, the pore size distribution has a
major influence on water retention. The
aggregation resulting in favorable pore geometry

of soil promotes water retention in soil [23].

Table 2. Effect of different fertility level and organic manures on bulk density, saturated

hydraulic conductivity and water retention at 33 and 1500 kPa

Treatments Bulk Saturated Water Water
density hydraulic retention at retention at
(Mg m™®) conductivity 33 kPa (%) 1500 kPa (%)

(cm h™)

Fertility Levels

Fo (Control) 1.55 7.00 10.16 2.66

F, (50% RDF) 1.53 7.25 11.29 2.88

F, (75% RDF) 1.51 7.33 12.11 3.03

F3 (100% RDF) 1.49 7.37 12.59 3.15

SEm+ 0.02 0.10 0.16 0.04

CD (P=0.05) NS NS 0.47 0.12

Organic manures

Mo (Control) 1.61 6.02 10.09 2.54

M; (Vermicompost @ 2.5t ha'l) 1.52 6.87 11.51 2.93

M, (Vermicompost @ 5t ha™) 1.44 7.83 12.86 3.28

M; (FYM @ 5tha™) 1.55 7.25 10.96 2.78

M, (FYM @ 10t ha™) 1.46 8.21 12.26 3.12

SEm+ 0.02 0.11 0.18 0.05

CD (P=0.05) 0.06 0.32 0.52 0.13
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4. CONCLUSION

The present investigation showed that the
characterization of organic manures helps in
understanding the behavior of organic manure in
soil and the way it will affect the soil fertility
status. Application of organic manures have
positive effects on soil. Therefore it can be
inference out that, improved physical soil
properties by lowering soil bulk density,
increasing total porosity, water holding capacity
can be achieved by application of organic
manures. Application of FYM @ 10 t ha™ and
vermicompost @ 5t ha™ significant improvement
in soil physical properties. This approach can be
effective to improve soil properties in long term.
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