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Abstract
This study investigates the commercial viability and user preferences for organic and bacterial
fertilizers in the Nagpur Division, a critical agricultural region in Maharashtra, India. With
growing interest in sustainable farming practices, understanding the economic dynamics and
adoption drivers of these fertilizers %jéfs"éhtia?f sfi'hrough a mixed-methods approach,

combining quantitative surveys and qgyalifativeSintery ews, this research evaluates the cost-
benefit aspects, market trends, and perceptions of fakmers and agricultural stakeholders towards
these sustainable inputs. The findings ‘\[e{\eﬁealﬁthaj’ hile organic and bacterial fertilizers
significantly enhance soil fertility by increasing the availability of essential nutrients such as
nitrogen, potassium, and sulfur, theirWiﬁﬁ@I]EEﬂﬂtIeﬁced by factors like initial cost, ease of
application, and awareness levels. BBSpRe Rigrieentital costs, long-term benefits such as
improved soil health and reduced dependency on chemical inputs underscore their potential for
sustainable agriculture. However, challenges in optimizing phosphorus availability and
addressing site-specific variability remain. This study provides valuable insights for
policymakers and agricultural practitioners to formulate strategies that promote the use of
sustainable fertilizers, thereby enhancing agricultural productivity and sustainability in the
region.

Kgywords - Sustainable agriculture, Economic viability, User preferences, Cost-benefit analysis,

Nutrient availability

Introduction

The Nagpur Division in Maharashtra, India, represents a crucial agricultural region
characterized by diverse cropping patterns and varying soil conditions. In recent years, there
has been a notable shift towards sustainable agricultural practices, driven by concerns over soil
health, environmental impact, and long-term agricultural productivity. Central to this transition
are organic and bacterial fertilizers, which offer promising alternatives to conventional
chemical fertilizers by enhancing soil fertility through natural processes.

Organic fertilizers, derived from plant and animal sources, and bacterial fertilizers, leveraging
beneficial microbes, have gained attention for their ability to improve soil structure, increase
nutrient availability, and promote sustainable crop production. These fertilizers not only
provide essential nutrients like nitrogen, phosphorus, potassium, and sulfur but also contribute
to soil carbon sequestration and reduce greenhouse gas emissions (Lal, 2004; Venkateswarlu
etal., 2007).

However, the adoption of organic and bacterial fertilizers in the Nagpur Division faces
challenges related to economic viability, awareness among farmers, and compatibility with
existing farming practices. Wh;lmje fertilizens offerplongneypx benefits such as improved
soil health and reduced envirommetal impact, their initial costs and perceived effectiveness
compared to conventional fertilizers remain key considerations for farmers and agricultural
stakeholders.

This study aims to explore the commercial viability and user preferences towards organic and
bacterial fertilizers in the Nagpur Division. By conducting a comparative analysis of these
sustainable inputs, considering factors such as cost-effectiveness, nutrient availability, and user
perceptions, this research seeks to provide valuable insights into promoting sustainable
agriculture and enhancing agricultural productivity in the region. Understanding the economic
dynamics and adoption drivers of organic and bacterial fertilizers is crucial for devising
strategies that support their integration into mainstream agricultural practices, thereby
contributing to sustainable development goals and ensuring food security in the Nagpur
Division and beyond.
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Literature review
Achieving food security is greatly influenced by the agricultural sector. Another issue
pertaining to soil health exists regardless of the alternative energy sources. According to Jian
et al. (2020), soil health and crop output have declined due to intense agricultural operations
and unsustainable land-use management techniques. Because of its multifaceted role in
supporting life, soil health encompasses soil fertility, soil quality, and soil security. Based on
soil quality, soil security is an integrated approach to land management that balances ecosystem
services, environmental, social, cultural, and economic imperatives (Bennett et al., 2019). Soil
quality is related to soil function, which includessmetrics of soil fertility and fundamental
natural resources like water and air (LalsMet@I 3(2) In order to maximise efforts aimed
at increasing soil health, it is necessary té*have CI' r plan for managing soil health. As a
primary factor, the future of the food mHustf@wnl tqeﬁ atfected by the associated environmental
challenges. =" i
When discussing energy and envwor‘f@(a’fitﬂlcprpmm the agriculture sector, fertiliser is a
common denominator. The increasinghémpentancagfdertiliser is due to the fact that mineral
fertiliser is becoming less efficient due to factors such as the energy required to produce it, the
scarcity of raw materials, and environmental concerns (Randive et al., 2021). Because of its
fundamental nature, uneven worldwide distribution, and potential for localised excess,
phosphorus (P) poses a severe threat to global civilization and might lead to geopolitical
tensions similar to those surrounding fossil fuel use (van Dijk et al., 2016). The stability of the
fertiliser supply is disrupted as a result of this circumstance, which impacts the market rivalry
of mineral fertilisers.
In addition, the study conducted by Mensik et al. (2018) found that using mineral fertilisers
(NPK) for an extended period of time might hasten the process of humus mineralization and
the decline of soil quality. This, in turn, can lead to many undesirable outcomes, such as an
increase in the availability of harmful elements for plants and a decrease in energy for soil
microbes. Another aspect of phosphorus use in the EU is the way it builds up in agricultural
soils over time, which leads to leaky losses across the board (van Dijk et al., 2016). In addition,
the fertilisers have the potential to contaminate surface waterways and groundwater via runoff
and leaching. Nitrogen loss in rice fields was dramatically accelerated by increasing the
nitrogen fertiliser rate in the first few days after application (Cui et al., 2020). These problems
force us to think about bio-based fertilisers (BBFs) as a potential substitute.
Given the chances for nitrogen mineralization in agriculture, it is evident that bio-based
fertilisers must be maintained if soil health is to be maintained. The amount of nitrogen,
phosphorus, and potassium that could be used by crops was much higher in fertiliser made
from chicken dung (Mazeika et al., 2021). Conversely, there is an abundance of the raw
ingredients needed to manufacture BBFs. According to the European Environment Agency
(2020), the 28 member states that make up the European Union produced 86 million metric
tonnes of biowaste in 2017. Thi§ ofwaste; if,left unche mslﬁx]ay pose significant threats
to human and environmental‘ heal i eveloping nations have it much worse, with food market
activities and locations often producmg a lot of garbage due to inefficient waste management
(Jara-Samaniego et al., 2017).
In order to meet the needs of farmers, several research have investigated the possibility of
converting waste by-products into bio-based fertilisers. As an example, animal dung may be
converted into ammonium nitrate and ammonium sulphate using (stripping-) scrubbing
technology. This process yields total nitrogen in mineral form, which is comparable to synthetic
mineral N fertiliser made using the Haber-Bosch process (Sigurnjak et al., 2019). This
effectiveness is in line with what farmers wish, which is to assume that BBFs have the same
nutritional content as mineral fertiliser. Tur-Cardona et al. (2018) found that BBFs with a
comparable nutritional content but cheaper price than chemical fertiliser are preferred by
farmers from a variety of European nations, including Belgium, Denmark, France, the
Netherlands, Germany, Hungary, and Croatia. In addition, the strong smell and lack of clarity
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on the nutrients included in organic fertilisers are the primary obstacles to their use in Denmark
(Case et al., 2017). Fertiliser companies have a long-term obligation to ensure soil health by
meeting three criteria: environmental purity, agronomic sustainability, and socio-economic
viability. These preferences are enhanced by these standards. In addition, when it comes to the
availability of resources for BBFs production, a holistic view is needed to connect the dots
between research on agricultural leftovers and commercial potential so that the idea of
industrial ecology based on these residues may gain traction (Gontard et al., 2018). The
potential for BBF to play a pivotal role in the agricultural sector is reiterated.
Experiments have shown that using BBFS as a-xepkacement for mineral fertiliser may reduce
the rate of fertiliser consumption in tﬁé%eme%eis et al., 2019; Mazeika et al., 2021).
Furthermore, if chemical N fertilisers a?e Hedf replﬁég vith manure, N losses (including NH3,
N20 emissions, and N leaching) may b”é‘sig'aifican,tl— decreased (S. Guo et al., 2020). In fact,
when compared to mineral fertiliser, BBFs=performed no differently in terms of product
characteristics or fertiliser performan{X/{greppaeiy.A2020; Dubis et al., 2020; Grillo et al.,
2021; Sigurnjak et al., 2019). Howevenevow sighifigamiare the effects on soil health? In what
ways do BBFs impact soil health indicators? In order to evaluate the impact of BBFs on crop
yields and soil health, an appropriate evaluation strategy is required (Gontard et al., 2018). This
strategy should take into account regional factors, seasonality, and the complexity of
agricultural residue management chains.
Objectives of the study

e Evaluate the cost-effectiveness of organic and bacterial fertilizers compared to
conventional chemical fertilizers in the Nagpur Division.

e Analyze the impact of organic and bacterial fertilizers on soil fertility, focusing on the
availability of nitrogen, phosphorus, potassium, and sulfur.

e Investigate the perceptions and preferences of farmers and agricultural stakeholders
towards organic and bacterial fertilizers, including factors influencing adoption and
satisfaction.

Research methodology
This study employs a mixed-methods research approach to comprehensively investigate the
economic viability and user preferences towards organic and bacterial fertilizers in the Nagpur
Division. The research design integrates gquantitative surveys and qualitative interviews to
gather robust data and insights from multiple perspectives. A structured questionnaire will be
developed and administered to a representative sample of farmers and agricultural stakeholders
across different locations within the Nagpur Division. The survey will focus on collecting
quantitative data related to the economic aspects of fertilizer use, including cost-effectiveness,
expenditure on fertilizers, and perceived benefits in terms of crop yield and soil health.
Statistical analysis techniques such as descriptive statistics, correlation analysis, and possibly
inferential tests will be used to analyze the survey data. This quantitative approach will provide
numerical insights into the ec_on.oﬁdynamics and; practical]m#jcations of adopting organic
and bacterial fertilizers. . = =58
Data analysis and discussion

Table 1 - Effect of various organic sources and fertilizer on yield

Location Crops Source |Organic source applied since

Mandarin Organic

Wardha Mandarin Fertiliz_er 12 Years
Tomato Organic
Tomato Fertilizer

Katol | Fenugreek+ Spinach |Organic 9Years
Inorganic Fertilizer
Mandarin Organic
Hingna Mandarin Fertilizer

Rice Organic— 8 Years
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Soybean Organic
Inorganic Fertilizer
Saoner Pigeonpea Organic
Pigeonpea Fertilizer
Wheat Organic 10 Years
Sweet orange Organic
Inorganic Fertilizer
Umred Rice Organic 14 Year
Koradi Rice [Fedilizer Sy
Mandarin _ ; [Ofganit" |
Soybean O?%anic iy
Inorganic Fertilizer 7~
Mandarin . |Organic
Sorghum (Maldandj)/htiﬂgﬁﬁ’l@pLA 18 years
Onion [ Orgamic P
Inorganic Fertilizer

Table 1 presents the effects of various organic sources and fertilizers on crop yields across
different locations within the Nagpur Division. This analysis focuses on understanding the
impact of long-term application of organic sources versus conventional fertilizers on crop
productivity.

Wardha - Mandarin: Organic sources applied for 12 years show sustained benefits, likely
improving soil health and nutrient availability over time compared to sporadic fertilizer
applications. Tomato: Limited data available, but organic application suggests potential
benefits in terms of yield and possibly quality due to enhanced soil fertility and microbial
activity.

Katol - Fenugreek + Spinach: Organic sources applied for 9 years indicate consistent yield
improvements, reflecting the cumulative effects of organic matter on soil structure and nutrient
availability. Inorganic Fertilizer: Sporadic use may provide immediate nutrient availability but
lacks the long-term sustainability and soil health benefits of organic sources.

Hingna - Mandarin: Organic sources applied for 8 years demonstrate stable yield performance,
indicating sustained soil fertility and potential resilience to environmental stressors. Rice and
Soybean: Organic application shows promising results, supporting crop rotation benefits and
sustainable nutrient management practices.

Saoner - Pigeonpea: Organic application over 10 years suggests enhanced soil fertility and
yield stability, critical for legume crops' nitrogen-fixing requirements. Wheat and Sweet
Orange: Similar benefits observed with organic sources, promoting soil biodiversity and
resilience to pests and diseases.

Umred and Koradi - Rice: Lon m organic_application (14 years in Umred) highlights
consistent yield performancedand | heaith benefits| MandAtRE oybean, Sorghum, Onion:
Varied crops show resilience™and* productivity with organic sources, emphasizing the
importance of diversified organic management practices.

Overall Discussion

The analysis underscores the importance of long-term organic management practices in
enhancing soil fertility, improving crop yields, and promoting sustainable agriculture in the
Nagpur Division. Organic sources, applied consistently over several years, contribute to soil
organic matter accumulation, beneficial microbial activity, and improved nutrient cycling. This
holistic approach not only supports crop productivity but also mitigates environmental impacts
associated with chemical fertilizers, such as soil degradation and water pollution (Pretty, 2008).
The benefits observed across different crops and locations suggest that organic farming
practices can foster resilience to climate variability and reduce dependency on external inputs.
However, challenges such as initial transition costs, access to organic inputs, and farmer
education remain significant barriers to wid 3
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Conclusion

In conclusion, this study provides a comprehensive overview of the impact of organic sources
and fertilizers on crop yields in the Nagpur Division, highlighting their significant role in
enhancing soil fertility and promoting sustainable agricultural practices. The findings
consistently demonstrate that long-term application of organic sources results in improved
nutrient availability, enhanced soil health, and stable crop yields across various crops such as
mandarin, rice, soybean, and wheat. Organic farming practices not only contribute to
environmental sustainability by reducing reliance on chemical inputs and preserving soil
biodiversity but also offer economic beneéfits thyough.reduced input costs and improved long-
term productivity. However, the studs/? Mde@tlfle%tchallenges including initial transition
costs, access to organic inputs, and the eecﬂorfan@er ducation and policy support to facilitate
widespread adoption. Moving forward? efferts shou d focus on scaling up organic farming
practices, addressing barriers to adoption, anekimplementing supportive policies that promote
sustainable agriculture and ensure foOQ¢EpEiEPI iReMRgpur Division and similar agricultural
regions worldwide. The Free Encyclopedia
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