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ABSTRACT

A field experiment was conducted at Agronomy Research Farm, Acharya Narendra Deva University
of Agriculture & Technology, Kumarganj, Ayodhya (U.P.) during Kharif season 2022 to assess the
effect of different nutrient sources on physico-chemical properties of randomized block design and
replicated three times with seven treatment combinations in rice crop. The treatment combinations
were Ti:-Control, T.:-100% RDF, Ts3:-75% RDF + 25% N through Vermicompost+ Jeevamrit
application at 30 DAT (Days after transplanting),T4:-75% RDF+25%N through FYM+ Jeevamrit
application at 30 DAT, Ts:- 50% RDF+50% N through Vermicompost + Jeevamrit application at 45

**Research Scholar;
#Assistant Professor,
*Corresponding author: E-mail: khatiyanr@gmail.com;

Cite as: Mishra, Tripti, Robin Kumar, Dev Narayan Yadav, Arvind Kumar Shukla, Dharmendra Kumar, and Shwetank Shukla.
2024. “Unearthing the Impact of Diverse Nutrient Sources on Soil Quality in Transplanted Rice in Eastern U.P., India”. Journal
of Advances in Biology & Biotechnology 27 (11):1363-70. https://doi.org/10.9734/jabb/2024/v27i111724.


https://doi.org/10.9734/jabb/2024/v27i111724
https://www.sdiarticle5.com/review-history/127229

Mishra et al.; J. Adv. Biol. Biotechnol., vol. 27, no. 11, pp. 1363-1370, 2024; Article no.JABB.127229

DAT, Te:-50% RDF+50%N through FYM + Jeevamrit application at 45 DAT and T7:-50% RDF+25%
N through Vermicompost +25% N through FYM + Jeevamrit application 30 and 45 DAT. Rice
variety NDR- 2065 was taken as test crop. After harvesting soil was tested for physico- chemical
parameters, according to which Ts showed maximum available nitrogen, phosphorus and
potassium, in a similar way Ts also showed improved E.C., pH, organic carbon as well as bulk

density and particle density.

Keywords: Rice; Jeevamrit; vermicompost; FYM and soil properties.

1. INTRODUCTION

Intensive farming methods that rely heavily on
agrochemicals have contaminated land, water,
and the environment, negatively impacting
human health. In response, alternative farming

systems, particularly organic agriculture, are
gaining traction due to concerns over
environmental sustainability, safe food, and

resource conservation. The overuse of chemical
fertilizers poses risks, including high costs,
depletion of non-renewable energy, and negative
effects on soil health and human safety.
Chemical fertilizer inputs used carelessly and
unevenly have risky impacts on soil health and
occasionally end wup in the food chain,
endangering human health (Karmakar et al.,
2013). Several nutrient management options
have been practiced by the farmers, however,
the best one is an integration of organic and
inorganic sources. It is widely recognized that
neither use of organic manures alone nor
chemical fertilizers can achieve the vyield
sustainability under the modern intensive farming
(Kumar et al. 2014). The combined use of
vermicompost and chemical fertilizers help in
keeping up yield stability through correction of
minimal lacks of auxiliary and micronutrients,
improving effectiveness of connected
supplements and providing favorable soil
physical conditions (Gill and Walia, 2014)
Therefore, it is necessary to use organic
manures in conjunction with fertilizers to meet
nutrient requirement and obtain optimum yields.
Inorganic fertilizers can improve soil health and
promote higher rice growth and productivity when
used in conjunction with organic sources like
FYM and vermicompost (Ram et al., 2020). In
order to reduce the need for chemical inputs
while maintaining yields, organic inputs and bio-
inoculants are combined (Giraddi, 2000). The

main ingredients used to make several
fermented organic inputs, including
panchagavya, jeevamrit, beejamrit, and

vermiwash, include cow dung, urine, pulse flour,
jaggery, living soil, and extracts of nearby plants
(Kulkarni and Gargelwar, 2019). Application of

jeevamrit improves soil fertility while also
enhancing microbial activity in the soil (Aulakh et
al.,, 2018). Utilizing liquid manures effectively
promotes crop development and vyields while
improving the cycling of nutrients. Manjunatha et
al. (2009) reported that the application of
jeevamrit increased the activity of microbes by
solubilization and also enhanced nutrient uptake.
The use of liquid manures increases microbial
activity in the soil, improving soil fertility and
supplying sufficient amounts of nutrients for crop
growth and pest control (Joshi, 2012). Despite
the fact that these manures may not directly add
nutrients to the soil where they are applied, they
do speed up the activity of soil microbes, which
helps to preserve the soil's fertility (Yadav and
Mowade, 2004).

2. MATERIALS AND METHODS

The experiments were conducted at Agronomy
Farm of the Acharya Narendra Deva University
of Agriculture and Technology in Kumarganj,
Ayodhya, which is located in the subtropical Indo
Gangetic Plains climate zone at 26.470 N
latitude, 82.120 E longitude, and an elevation of
113 meters above mean sea level.

The treatment combinations were T, (Control), T»
(100% Recommended dose of fertilizer), T3 (75%
RDF + 25% N through Vermicompost+ Jeevamrit
application at 30 Days after transplanting
(DAT)),T4 (75% RDF+25%N through Farm yard
manure(FYM)+ Jeevamrit application at 30 DAT,
Ts (50% RDF+50% N through Vermicompost +
Jeevamrit application at 45 DAT, Tes (50%
RDF+50%N  through FYM + Jeevamrit
application at 45 DAT) and T7 (50% RDF+25% N
through Vermicompost +25% N through FYM +
Jeevamrit application 30 and 45 DAT). The rate
of 100 % Recommended dose of fertilizer (RDF)
is 150:60:40 NPK kg ha.

Soil sampling randomly drawn from each
replicated plot after, harvesting of crop. Collected
samples were brought to the laboratory, air dried,
grind and passed through 30 mesh sieve and
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representative  sample were collected in
polythene bag. The physico-chemical properties
were analyzed.

Initial value of soil properties viz. Particle density,
Bulk density, Soil pH, EC, organic C, available N,
P, and K are 2.67 (Mg m=), 1.35 (Mg m), 8.3,
0.23 (dsm), 3.65%, 183.14 (Kg ha), 12.15 (Kg
hal), 240.78(Kg hal) respectively determined
from the processed samples for each treatment
as per the standard methods. Physico-chemical
study of soil before and after harvesting of crop.
Initial values of soil properties has been
mentioned above.

Data collected were subjected to statistical
analysis by using a computer program OPSTAT.
Least Significant Difference test (LSD) at 5%
probability level was applied to compare the
differences among treatments means.

3. RESULT AND DISCUSSION
3.1 Physical Analysis
3.1.1 Bulk Density (BD)

The data for bulk density (Mg m-3) in Table 1,
showed that the treatment with the highest bulk
density was Ti1 (1.35) (control), which did not
differ significantly from the other treatments. Ts
(1.31) had the lowest bulk density throughout the
investigation. Due to the stabilization of the soil
structure brought about by the addition of organic
manure in the form of vermicompost, changes in
bulk density have been noticed. The findings are
very similar to those published by Kumar et al.
(2022), Kashem et al., (2015) and Koushal et al.
(2011).

3.1.2 Particle Density (PD)

The data for particle density (Mg m-3) shown in
Table 1, showed that the rice field in T1 (control)
had the maximum particle density after harvest
(2.71), while Ts (2.62) and T7 (2.62) had the
lowest particle density. The findings are very
similar to those published by Koushal et al.
(2011) and Kashem et al., (2015).

3.1.3 Soil pH

Table 2, data on pH showed that the highest pH
was found in the T1(8.3) (Control) and the lowest
pH was found in the Ts5(8.2)- In comparison to
applying chemical fertilizer alone, applying it
along with manures marginally lowered the pH of
the soil. The generation of organic acids during

the breakdown of manures may be responsible
for the pH drop. Sharma et al. (2022), Kaur et al.
(2004), and Kumar et al. (2022) have all reported
similar findings.

3.1.4 Electrical Conductivity (EC)

According to the data on E.C. (Electrical
Conductivity dsm-') shown in Table 2, the rice
field with the greatest E.C. after harvesting was
T1 (0.35) (Control), which was statistically equal
to T2 (0.34) and significantly higher than T3
(0.25). Ts (0.21) had the lowest electrical
conductivity  throughout the investigation.
Koushal et al. (2011), Kumar et al. (2022), and
Sharma et al. (2022) have all found similar
findings.

3.1.5 Organic carbon (%)

Examining the information in Table 2, showed
that the soil's organic carbon content rose from
0.24% to 0.35%. The treatments Ts had the
highest value of organic carbon (0.35%), which
was statistically comparable to Tz. However,
compared to its initial value before 25% of the
nitrogen in control and T2 was replaced with
manures, the content of organic carbon dropped.
The soil's organic carbon content increased as
the amount of nitrogen added by organic sources
such FYM, vermicompost, and jeevamrit
increased. It might be related to the organic
source's sluggish degradation and the increased
microbial activity in the soil. Vermicompost and
FYM treatments differ in their organic carbon
contents, which may be the cause of the
variance. Umesha et al. (2011) concluded that
organic matters caused better physical, chemical
and biological function, which provided carbon as
an energy source to soil microbial resulting in
enhanced plant growth and vyield. Additionally,
Kaur et al. (2004), Kumar et al. (2022), Koushal
et al. (2011), Zaman et al. (2018) and Sharma et
al. (2022) observed similar findings.

3.1.6 Available N

Analyzing the information in Table 3, showed that
all of the treatments had significantly higher
accessible N contents than the control. The
treatment Ts had the highest observed available
N content (155.6 kg hal), which was statistically
comparable to T7's (153.1 kg ha?), and much
better than the other treatments. The control had
the lowest level (135.56 kg ha). The treatment
where nitrogen was applied by substituting
vermicompost for 50% of the inorganic fertilizer
showed the highest levels of accessible N.
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Table 1. Effect of different nutrient sources on Bulk density and Particle density in soil after harvest

S. No. Treatments Bulk Density (Mg m-) Particle density (Mg m)
1 T1— Control 1.35 2.71
2 T2-100% R.D. F 1.34 2.67
3 T3- 75% R.D.F + 25% N through Vermicompost+ Jeevamrit application at 30 DAT 1.32 2.64
4 Ta- 75% R.D.F. +25%N through FYM+ Jeevamrit application at 30 DAT 1.32 2.64
5 Ts- 50% R.D.F.+50% N through Vermicompost + Jeevamrit application at 45 DAT 1.31 2.62
6 Te- 50% R.D.F.+50%N through FYM + Jeevamrit application at 45 DAT 1.31 2.62
7 T7- 50% R.D.F. + 25% N through Vermicompost +25% N through FYM + Jeevamrit 1.31 2.62
application 30 and 45 DAT
CD at 5% NS NS
SEm+ 0.029 0.035

Table 2. Effect of different nutrient sources on pH, EC (dsm) and organic carbon (%) in soil after harvest

S. No. Treatments pH Electrical Conductivity Organic carbon
(dsm™) (%)
1 T1— Control 8.30 0.35 0.24
2 T2-100% R.D. F 8.24 0.34 0.28
3 T3- 75% R.D.F + 25% N through Vermicompost+ Jeevamrit application at 30 DAT 8.23 0.25 0.32
4 Ta- 75% R.D.F. +25%N through FYM+ Jeevamrit application at 30 DAT 8.22 0.25 0.31
5 Ts- 50% R.D.F.+50% N through Vermicompost + Jeevamrit application at 45 DAT 8.20 0.21 0.35
6 Te- 50% R.D.F.+50%N through FYM + Jeevamrit application at 45 DAT 8.20 0.23 0.32
7 T7-50% R.D.F. + 25% N through Vermicompost +25% N through FYM + Jeevamrit ~ 8.20 0.22 0.35
application30 and 45 DAT

CD at 5% NS 0.013 0.013
SEmz+ 0.173 0.004 0.004
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Table 3. Effect of different nutrient sources on Available Nitrogen, Phosphorus and potassium in soil after harvest

S. No. Treatments Nutrient available in soil (kg ha™?)
N P K
1 T1— Control 135.56 12.34 250.54
2 T2- 100% R.D.F 141.70 14.15 257.33
3 T3- 75% R.D.F + 25% N through Vermicompost + Jeevamrit application at 30 DAT  144.30 15.01 264.60
4 Ta- 75% R.D.F. +25%N through FYM+ Jeevamrit application at 30 DAT 143.70 14.68 260.69
5 Ts- 50% R.D.F.+50% N through Vermicompost + Jeevamrit application at 45 DAT  155.60 16.99 280.35
6 Te- 50% R.D.F.+50%N through FYM +Jeevamrit application at 45 DAT 145.90 15.37 265.90
7 T7- 50% R.D.F. + 25% N through Vermicompost +25% N through FYM + 153.10 16.45 275.40
Jeevamrit application at 30 and 45 DAT

CD at 5% 8.817 0.788 9.721
SEmz+ 2.83 0.253 3.120
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Vermicompost has the capacity to supply
nutrients more quickly than FYM, and it aids in
the transformation of unavailable forms of
nitrogen into available forms. It may be explained
by the fact that the addition of organic manure
increases the availability of organic matter to
microorganisms, which leads to an increase in
the activity of soil enzymes and microorganisms,
increasing the amount of nitrogen (N) that is
available in the soil. As more nitrogen was
applied using organic sources, N became more
readily available. It might be explained by the
organic manure's sluggish breakdown and the
plants’ reduced absorption. Due of its gradual
nutrient release pattern and lower nutritional
content as compared to other organic manures,
FYM may have a poor nitrogen availability. Kaur
et al. (2004), Kumar et al. (2022), and Koushal et
al. (2011) have reported similar findings.

3.1.7 Available P

Critical observation of the data of Table 3,
revealed that there was a significant increase in
the available P content in all the treatments as
compared to the control. Except for the control,
all of the treatments had higher available P
content than their original values. The treatment
Ts had the highest available P content value
(16.99 kg ha?l), which was statistically
comparable to T+'s (16.45 kg ha?), and the
control had the lowest value (12.34 kg ha?). It
may be caused by the creation of organic acid
under the simultaneous application of organic
and inorganic sources, the mineralization of soil
organic matter, and the solubilizing action of
acids created during respirations. These factors
may boost the availability of nutrients. Due to low
phosphorus use efficiency, the majority of
applied phosphorus is fixed in the soil, although
over time, a little amount is made accessible for
use by plants. By covering sesquioxide
molecules and rendering them inactive, the
organic matter created by the breakdown of
organic manures lowers the soil's capacity to fix
phosphate, which ultimately aids in the release of
a significant amount of phosphorus. Native P is
also made more soluble by the organic acids and
COz2 created during the breakdown of organic
material. Both Kumar et al. (2022) and Koushal
et al. (2011) observed similar findings.

3.1.8 Available K

A further examination of the data of Table 3
follows similar pattern as like previous showed
that all of the treatments had significantly higher
levels of accessible K than the control. The Ta

(control) group had the lowest amount of
available K (250.54 kg ha?l). The treatment Ts
had the highest concentration of accessible K
(280.35 kg hal), which was statistically
comparable to treatment T7's (275.4). By
reducing potassium fixation, releasing potassium
due to the interaction of organic matter with clay,
and adding directly to the pool of accessible

potassium in the soil, potassium availability
increased after the application of organic
manure. Koushal et al. (2011) and Kumar

et al. (2022) also reported results that were
similar.

4. CONCLUSION

On the basis of the current analysis, it can be
deduced that organic sources had a significant
impact on the soil's nutritional status after the
crop was harvested. Vermicompost provided
more residual major nutrients than FYM, and
both organic sources improved the soil's physical
characteristics, reducing the soil's bulk density
and particle density. In addition to these
advantages, organic sources also increased the
soil's organic carbon content and biological
activity. Therefore, it can be inferred that regular
application of a combination of inorganic and
organic nutrient sources enhances soil physical
and biological features as well as soil nutrient
status.

DISCLAIMER (ARTIFICIAL INTELLIGENCE)

Author(s) hereby declare that NO generative Al
technologies such as Large Language Models
(ChatGPT, COPILOT, etc) and text-to-image
generators have been used during writing or
editing of this manuscript.

COMPETING INTERESTS

Authors have declared that

interests exist.

no competing

REFERENCES

Aulakh, C. S., Singh, H., Walia, S. S., Phutela, R.
P. and Singh, G. 2018. (2018) Effect of
farmyard manure and jeevamrit in maize-
wheat organic production system in Punjab
Agricultural Research Journal., 55: 485-89.

Gill, J.S. and Walia, S.S. (2014). Influence of
FYM, brown manuring and nitrogen levels
on direct seeded and transplanted rice

1368



Mishra et al.; J. Adv. Biol. Biotechnol., vol. 27, no. 11, pp. 1363-1370, 2024; Article no.JABB.127229

(Oryza sativa L.) A review. Res. J. Agr.
Env. Sci., 3(9): 417-426.

Giraddi, R. S. (2000). Influencing
vermicomposting  methods on  the
biodegradation of organic wastes. Indian
Journal of Agricultural Sciences, 70: 663-
666.

Jackson, M. L. (1973). Soil Chemical Analysis.
Prentice Hall Private Limited, New Delhi.
498p.

Joshi, M. (2012). New Vistas of Organic Farming.
Scientific publishers, New Delhi. pp140.

Karmakar, S, Brahmchari, K. and
Gangopadhyay. (2013). Studies on
agricultural waste management through
preparation and utilization of organic
manures for maintaining soil quality.
African Journal of Agricultural Research.,
8: 6351-58.

Kashem, M.A., Sarker, A., Hossain, I. and Islam,
M.S. 2015. Comparison of the Effect of
Vermicompost and Inorganic Fertilizers on
Vegetative Growth and Fruit Production of
Tomato (Solanum lycopersicum L.). Open
J. Soil Sci., 5: 53-58.

Kaur, K., Kapoor, K. K., and Gupta, A. P. (2005).
Impact of organic manures with and
without mineral fertilizers on soil chemical
and biological properties under tropical
conditions. Journal of Plant Nutrition and
Soil Science, 168(1), 117-122.

Koushal, S., Sharma, A. K., and SODHI, A. S.
(2011). Yield performance, economics and
soil fertility through direct and residual
effects of organic and inorganic sources of
nitrogen as substitute to chemical fertilizer
in rice-wheat cropping system. Research
journal of agricultural science, 43(3), 188-
192.

Kulkarni, S. S. and Gargelwar, A. P. (2019).
Production and microbial analysis of
Jeevamrutham for Nitrogen fixers and
Phosphate solubilizers in the rural area
from Maharashtra. Journal of Agriculture
and Veterinary Sciences, 12: 85-92.

Kumar, A., Meena, R.N., Yadav, L. and Gilotiya,
Y.K. (2014) Effect of organic and inorganic
sources of nutrient on yield, yield attributes
and nutrient uptake of rice cv. PRH-10.
International Journal of Environmental
Sciences 9, 595-597.

Kumar, A., Singh, S. K., Kumar, R., Gautam, S.
K., and Sharma, A. (2022). Evaluating the
Effects of Organic Manures and Fertilizer
N on Soil Properties in Rice

Cultivation. International Journal of
Environment and Climate Change, 12(12),
1140-1148.

Manjunatha GS, Upperi SN, Pujari BT,
Yeledahalli NA, Kuligoda VB. Effect of

farm  yard manure treated  with
jeevamrutha on vyield attributes and
economics of sunflower (Helianthus
annuus L.). Karnataka Journal of

Agricultural Sciences (2009);22(1):342-348

Olsen, S. R., Cole, C.V., Watanable, F. S. and
Dean L. A. (1954). Estimation of available
phosphorus in soil by extraction with
sodium carbonate. USDA Circular 939: 1-
19.

Ram, M. S., Shankar, T., Maitra, S., and
Duvvada, S. K. (2020). Effect of integrated
nutrient management on growth, yield,
nutrient content and economics of summer
rice (Oryza sativa L.). Indian Journal of
Pure & Applied Biosciences., 8, 421-427.

Richards, L. A. (Ed.). (1954). Diagnosis and
improvement of saline and alkali soils (No.
60). US Government Printing Office.

Sharma, K., Kaushal, R., Sharma, S., and Negi,
M. (2022). Effect of organic and inorganic
nutrient sources on soil physico-chemical
and microbiological properties in
cauliflower (Brassica oleracea var. botrytis
L.) wunder mid hills of Himachal
Pradesh. Journal of Crop and
Weed, 18(1), 01-06.

Subbiah, H. V. and Asija H. L. (1956). A rapid
procedure for the estimation of available
nitrogen in soils. Current Science., 25:
259-260.

Thirunavukkarasu, M. and Vinoth, R. (2013).
Influence of Vermicompost application
along with nitrogen on growth, nutrients
uptake, yield attributes and economics of
rice (Oryza sativa L.). International Journal
of Agriculture Environment and
Biotechnology (IJAEB)., 6: 599-604.

Umesha, K., Smitha, G.R., Sreeramu, B.S. and
Waman, A.A. 2011. Organic manures and
biofertilizers effectively improve yield and
quality of stevia (Stevia rebaudiana). J.
Appl. Hort., 13(2):157-62.

Walkely, A. and Black I. A. (1934). Examination
of the method for determining soil organic
matter and a proposed maodification of the
chromic acid titration method. Soil Sci., 37:
29-38.

Yadav, A.K. and Mowade, S. M. (2004). Organic
manures and compost. In: Organic

1369



Mishra et al.; J. Adv. Biol. Biotechnol., vol. 27, no. 11, pp. 1363-1370, 2024; Article no.JABB.127229

Farming- A Ray of Hope for Indian Farmer. combined application of chemical fertilizer
National Center of Organic farming, and vermicompost on soil fertility, leaf yield
Ghaziabad, Utter Pradesh and stevioside content of stevia. Journal of

Zaman, M. M., Rahman, M. A., Chowdhury, T., & the Bangladesh Agricultural University,
Chowdhury, M. A. H. (2018). Effects of 16(1), 73-81.

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of the publisher and/or the editor(s). This publisher and/or the editor(s) disclaim responsibility for
any injury to people or property resulting from any ideas, methods, instructions or products referred to in the content.

© Copyright (2024): Author(s). The licensee is the journal publisher. This is an Open Access article distributed under the terms
of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
https://www.sdiarticle5.com/review-history/127229

1370


https://www.sdiarticle5.com/review-history/127229

