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Abstract 

The present study focuses on evaluating the impact of different types of fertilizers chemical, organic, 

and biofertilizers - on the growth, yield, and overall health of agricultural crops in India. Fertilizers play 

a crucial role in increasing soil fertility and boosting crop productivity. However the excessive and 

unbalance use of chemical fertilizer have led to series concern regarding soil degradation water 

pollution and adverse environmental effects. This research aims to systematically compare the 

effectiveness of various fertilizers in terms of crop yield, soil health and long term sustainability. The 

role of biofertilizers and organic fertilizers in enhancing soil microbial activity, improving soil 

structure, and reducing dependency on chemical inputs is also highlighted. The research aims to 

understand how different fertilizers influence crop yield, plant growth, soil fertility, and sustainability. 

By studying various sources, including published experiments, agricultural surveys, and crop reports, 

this paper compares the short-term and long-term effects of commonly used fertilizers such as urea, 

DAP, vermicompost, green manure, and bio-fertilizers like Rhizobium and Azotobacter. Findings from 

the reviewed studies show that chemical fertilizers contribute to quick crop growth and high yield but 

also lead to issues like soil degradation, reduced microbial activity, and long-term dependence. On the 

other hand, organic and bio-fertilizers improve soil health, support sustainable farming, and maintain 

ecological balance, though their effects are slower and may require consistent application. The aim is to 

create awareness among farmers and policymakers about the importance of balanced fertilizer use. The 

research suggests that integrated nutrient management using a combination of organic, bio, and limited 

chemical fertilizers can lead to improved crop productivity while preserving soil health for future 

generations. Thus, this study serves as a knowledge-based approach to evaluate the role of different 

fertilizers in Indian agriculture, focusing on maximizing yield and ensuring long-term sustainability 

without direct crop experimentation. 

 
Keywords: Fertilizers, chemical fertilizers, biofertilizers, agricultural, crop productivity, sustainability, 

excessive, degradation, Indian agriculture, integrated nutrient management, farming practices, soil 

fertility 

 

Introduction 

India is predominantly an agricultural country, where over 60% of the population depends 

directly or indirectly on agriculture for their livelihood. With the continuous rise in 

population and increasing demand for food grains, enhancing agricultural productivity has 

become a national priority. Among the various agricultural inputs, fertilizers play a vital role 

in boosting crop growth, improving soil fertility, and increasing overall yield. Fertilizers 

supply essential nutrients to crops that are often deficient in the soil due to continuous 

farming practices. In ancient times, Indian farmers relied mainly on natural and organic 

sources of nutrients such as farmyard manure, compost, and green manure to maintain soil 

fertility. However, after the Green Revolution in the 1960s, the usage of chemical fertilizers 

like urea, DAP (Di-Ammonium Phosphate), and MOP (Muriate of Potash) increased rapidly. 

These fertilizers helped India achieve food self-sufficiency, especially in staple crops like 

wheat and rice. While chemical fertilizers offer immediate and visible improvements in crop 

growth and productivity, their excessive or unbalanced use has led to serious environmental 

and soil health issues. Over the past few decades, researchers and agricultural scientists have 

raised concerns about the declining soil quality, nutrient imbalance, and long-term 

sustainability of chemical-dependent agriculture. As a result, attention has shifted towards 

alternative or complementary solutions such as organic and bio-fertilizers. Organic  
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fertilizers, derived from plant and animal waste (like 

vermicompost, cow dung manure, and green manure), 

improve soil structure, water retention, and microbial 

activity. Bio-fertilizers, on the other hand, are living 

microorganisms (like Rhizobium, Azotobacter, and 

phosphate-solubilizing bacteria) that enhance nutrient 

availability through natural processes such as nitrogen 

fixation and phosphorus solubilization. This research paper 

aims to study and compare the effects of these three major 

types of fertilizers chemical, organic, and bio-fertilizers on 

the growth and yield of agricultural crops in India. Instead 

of conducting experimental field trials, this study is based 

on secondary data, published literature, and previous 

research findings collected from journals, government 

reports, and agricultural databases. The objective is to 

evaluate how different fertilizers influence crop 

productivity, soil health, and sustainability under Indian 

farming conditions. It also aims to highlight the benefits and 

limitations of each type of fertilizer and promote the concept 

of Integrated Nutrient Management (INM), which involves 

using a balanced combination of organic, bio, and chemical 

fertilizers. 

 

Classification of fertilizers: Fertilizers are broadly 

classified based on their origin, chemical composition, and 

the nutrients they supply. Understanding these classification 

is essential fir choosing the right type of fertilizer for 

specific crops, soil conditions, and agro-climatic zones. 

Fertilisers are mainly divided into three major categories: 

chemical (inorganic), organic, and biofertilizers. 

 

Chemical (Inorganic) fertilizer: These are synthetically 

manufactured through industrial processes. They provide 

nutrients in highly soluble forms, which are readily 

available to plants, leading to quick and visible effects on 

growth and yield. 

 

Subtypes 

 Nitrogenous fertilizers: Supply nitrogen (N), essential 

for vegetative growth. Examples: Urea, Ammonium 

Sulphate, Calcium Ammonium Nitrate (CAN). 

 Phosphatic fertilizers: Supply phosphorus (P), needed 

for root development and energy Transfer. Examples: 

Single Super Phosphate (SSP), Di-Ammonium 

Phosphate (DAP). 

 Potassic fertilizers: Supply potassium (K), important 

for disease resistance and grain filling. Examples: 

Muriate of Potash (MOP), Sulphate of Potash (SOP). 

 Complex/compound fertilizers: Contain two or more 

macronutrients in a single formulation.  

 Examples: NPK 10:26:26, 12:32:16 

 

Advantages 

 Immediate nutrient availability. 

 High nutrient concentration. 

 Easy to store and apply. 

 

Disadvantages 

 Can cause nutrient imbalance if misused. 

 May reduce soil microbial activity over time. 

 Risk of leaching and water pollution. 

 

Organic fertilizer: These are derived from natural plant and 

animal materials. Unlike 

chemical fertilizers, organic fertilizers release nutrients 

slowly and improve soil health over time. 

 

Types of organic fertilizers 

 Farmyard manure (FYM): Decomposed mixture of 

dung and urine of farm animals with straw and bedding. 

 Compost: Decayed organic matter from kitchen waste, 

crop residues, and garden litter. 

 Vermicompost: Organic matter decomposed by 

earthworms. 

 Green Manure: Leguminous crops (Like dhaincha or 

sunn hemp) grown and ploughed into the soil to 

improve fertility. 

 Oil Cakes: Leftover material after oil extraction from 

seeds (e.g., neem, mustard). 

 

Advantages 

 Improve soil structure and water retention. 

 Enhance microbial activity. 

 Reduce dependency on chemical inputs. 

 

Disadvantages 

 Nutrients are low in concentration. 

 Slower effect. 

 Large quantity needed per hectare 

 

 
 

Fig 1: organic fertilizers improve soil fertility through the 

involvement of microorganisms and organic matter, whereas 

synthetic fertilizers directly supply nutrients to plants, often 

leading to quick but short-term growth. 

 

Biofertilizers: Biofertilizers contain living microorganisms 

that help enhance the availability of nutrients to plants 

through natural processes such as nitrogen fixation, 

phosphate solubilization, and decomposition of organic 

matter. 

 

Major Types 

 Nitrogen-fixing biofertilizers: Rhizobium (for 

legumes), Azospirillum, Azotobacter. 

 Phosphate-Solubilizing microorganisms (PSMs): 
Make phosphorus available in soluble form. 

 Mycorrhizal fungi (VAM): Increase phosphorus 

uptake through symbiotic root association. 

 Potassium-solubilizing Bacteria (KSB).  

 

Advantages 

 Environmentally safe and sustainable. 

 Improve nutrient efficiency. 

 Inexpensive for farmers. 
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Importance of fertilizers in Indian agriculture 

 Help improve food production to meet the needs of over 

1.4 billion people. 

 Replenish nutrients that are lost due to continuous 

cropping, erosion, and leaching. 

 Enable farmers to adopt intensive cropping systems and 

reduce fallow periods. 

 Are critical for cultivating high-yielding and hybrid 

varieties. 

 Contribute significantly to national food security and 

agricultural GDP. 

  

Agro-ecological zones of India and fertilizer use 

 

 
 

Fig 2: Map showing the major Agro-Ecological Zones (AEZs) of India, classified according to climatic conditions, soil types, and 

topography, with typical crops and fertilizer use highlighted for each region. 

 

Agro-Ecological Zones (AEZs) divide India into regions 

based on factors like climate, soil type, rainfall, topography, 

and cropping patterns. This scientific classification helps 

plan region-specific farming practices, fertilizer 

management, and sustainable agriculture. The Indian 

Council of Agricultural Research (ICAR) classifies India 

into 20 AEZs, which broadly fall under arid, semi-arid, sub-

humid, humid, per humid, coastal, island, and Himalayan 

regions. 

 

Indo-gangetic plains: (Punjab, Haryana, UP, Bihar) 

Fertile alluvial soils; major crops: rice, wheat, sugarcane. 

Require balanced NPK with micronutrients. 

 

Deccan plateau: (Maharashtra, MP, Telangana) 

Black cotton soil; grows soybean, cotton, pulses; high 

potassium demand. 

 

Western arid region: (Rajasthan) 

Sandy soils; drought-resistant crops like bajra, guar. Organic 

fertilizers help retain moisture. 

 

Eastern Hills & North East: (Assam, Meghalaya) 

High rainfall and leaching; acidic soils; require lime and 

balanced NPK with micronutrients. 
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Coastal zones: (Tamil Nadu, Kerala, Odisha) 

High humidity and salinity; rice, coconut, spices grow here. 

Organic matter and micronutrients essential. 

Understanding India’s Agro-Ecological Zones is critical for 

efficient fertilizer use. Adopting the right type and quantity 

of fertilizer for each region helps maximize crop yields, 

maintain soil fertility, and protect the environment. 

 

 

Literature Review 

Chemical fertilizers and their effect on crops: Chemical 

fertilizers, particularly nitrogen (N), phosphorus (P), and 

potassium (K) compounds, have been widely adopted in 

Indian agriculture to increase crop yield. According to Singh 

et al. (2015), application of NPK fertilizers significantly 

enhanced the productivity of staple crops such as wheat, 

rice, and maize. The immediate availability of nutrients in 

chemical fertilizers promotes rapid vegetative growth and 

improved flowering and fruiting. However, excessive use 

leads to soil nutrient imbalance, acidification, and reduced 

microbial diversity. Long-term studies have indicated that 

continuous reliance on chemical fertilizers can degrade soil 

structure and water-holding capacity (Sharma et al., 2017), 

necessitating integrated or alternative approaches 

 

Organic fertilizers in Indian agriculture 

Organic fertilizers, such as compost, farmyard manure, and 

green manure, are known for improving soil texture and 

fertility over time. As highlighted by Patel and Joshi (2019), 

the use of organic fertilizers increases soil organic carbon 

content and encourages beneficial microbial activity. Crops 

grown with organic inputs often show better resistance to 

pests and diseases due to improved plant health. Though the 

yield from organic fertilizers may be comparatively slower 

initially, the long-term effects on soil sustainability are 

highly beneficial, especially in rain-fed areas where soil 

moisture retention is critical. 

 

Biofertilizers and microbial impact on growth 
Biofertilizers consist of living microorganisms like 

Rhizobium, Azospirillum, Azotobacter, and phosphate-

solubilizing bacteria (PSB) that naturally fix atmospheric 

nitrogen and mobilize phosphorus for plant uptake. Reddy et 

al. (2020) reported that biofertilizers not only enhance 

nutrient availability but also stimulate root development and 

improve soil health. These eco-friendly alternatives reduce 

dependence on chemical inputs and are cost-effective for 

small-scale farmers. Their role is especially crucial in pulses 

and leguminous crops, where nitrogen fixation is essential 

for yield enhancement. 

 

Comparative studies of fertilizer types: Several 

comparative studies have evaluated the performance of 

chemical, organic, and biofertilizers across different crop 

types. According to Kumar et al. (2018), integrated 

application of chemical and organic fertilizers led to higher 

yields in rice and wheat, compared to the use of chemical 

fertilizers alone. Similarly, crops treated with biofertilizers 

alongside compost showed improved nutrient use efficiency 

and plant biomass. These findings suggest that a 

combination approach often provides better results than any 

single type of fertilizer. 

 

Integrated fertilizer management (IFM): Integrated 

Fertilizer Management (IFM) is a modern strategy that 

involves the combined use of chemical, organic, and 

biofertilizers to achieve balanced crop nutrition. Research 

by Verma and Singh (2021) indicates that IFM enhances 

crop productivity while maintaining soil fertility and 

minimizing environmental risks. This approach is 

increasingly promoted under sustainable agriculture policies 

in India. It not only reduces the input cost for farmers but 

also ensures long-term ecological balance.  

 

Mishra V., Pandey L., and Rajput S. (2018): In this study, 

the effects of vermicompost and farmyard manure (FYM) 

were evaluated on the growth, yield, and nutrient uptake of 

maize in Madhya Pradesh. Results indicated that plots 

treated with vermicompost showed significant improvement 

in soil organic matter, root development, and grain protein 

content. Moreover, biological activity in the soil increased, 

indicating a healthier ecosystem. The authors argued that the 

consistent use of organic fertilizers could improve the 

overall health of Indian soils, which are under stress due to 

years of chemical overuse. 

 

Joshi K. and Meena R. (2018): This study investigated the 

role of biofertilizers like Rhizobium and Azospirillum on 

the productivity of pulses in Rajasthan. The results showed 

that the use of biofertilizers along with reduced chemical 

fertilizers increased nitrogen fixation, improved soil texture, 

and enhanced the protein content in crops like chickpea and 

lentil. The authors highlighted that biofertilizers are a cost-

effective and eco-friendly solution for small and marginal 

farmers who cannot afford expensive chemical inputs. 

 

Kumar R. and Sharma P. (2019): This study examined the 

comparative effects of organic, inorganic (chemical), and 

integrated fertilizers on the yield and quality of major crops 

like wheat and rice in the Indo-Gangetic plain. The authors 

reported that the use of only chemical fertilizers resulted in 

quick growth and yield but gradually degraded soil structure 

and reduced microbial activity. However, the integrated 

nutrient management approach, which combines organic 

manures with chemical fertilizers, showed better results in 

terms of soil fertility, water retention, and sustainable yield. 

The study concluded that integrated practices not only 

enhanced crop productivity but also ensured long-term 

agricultural sustainability. 

 

Patel D. and Choudhary V. (2019): The researchers 

analyzed the effect of micronutrient fertilizers, especially 

zinc and boron, on the growth of oilseed crops such as 

mustard and groundnut in Gujarat. Their findings revealed 

that the deficiency of micronutrients is a major limiting 

factor in Indian soils. Application of micronutrient-enriched 

fertilizers improved flowering, seed setting, and oil content 

in the crops. The study recommended balanced fertilization 

that includes both macro and micro-nutrients to ensure high 

quality and yield. 

 

Singh A. and Devi R. (2020): The researchers focused on 

the environmental consequences of excessive chemical 

fertilizer application in intensive farming zones such as 

Punjab and Haryana. Their work highlighted the problem of 

nitrate accumulation in groundwater, soil salinity, and 

reduction in soil biodiversity. They also explored alternative 
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approaches like the application of green manure, compost, 

and biofertilizers. Their data showed that shifting towards 

eco-friendly fertilizers can reduce input costs and restore 

ecological balance without compromising productivity. The 

authors strongly advocated for policy changes to support 

organic farming practices and farmer training in sustainable 

nutrient management. 

 

Rao S. and Kulkarni N. (2021): This research emphasized 

the role of site-specific nutrient management (SSNM) and 

the efficient use of fertilizers tailored to soil nutrient status. 

In soybean and sugarcane fields, application of fertilizers 

based on soil test results showed better nutrient uptake 

efficiency, minimized wastage, and increased crop yields. 

The study further supported the use of precision farming 

tools and technologies for improving fertilizer use efficiency 

in Indian agriculture. The authors also recommended 

government schemes to encourage farmers to adopt soil 

health cards and location-based fertilizer plans. 

 

Saxena M. and Verma N. (2021): This paper focused on 

farmers’ awareness and adoption of organic fertilizers in the 

eastern Himalayan region. It discussed how the use of 

compost, cow dung, and plant residues has traditionally 

sustained soil fertility for centuries. The authors found that 

due to rising market demand for chemical fertilizers, organic 

practices are declining. Their survey suggested that training 

programs and government incentives could motivate farmers 

to return to organic methods, which would benefit both crop 

health and the environment. 

 

Taneja M. and Yadav P. (2022): This socio-economic 

study explored how different fertilizer types affect the 

income, crop choices, and long-term planning of marginal 

farmers in eastern Indian states like Bihar and Odisha. The 

authors found that while chemical fertilizers helped achieve 

high productivity in the short term, they often led to soil 

exhaustion and increased dependence on market-bought 

inputs. In contrast, farmers using compost, green manure, or 

mixed approaches reported better soil conditions and 

reduced input costs. The paper recommended awareness 

programs, subsidies on organic fertilizers, and the 

establishment of local compost units to support small-scale 

farmers. 

 

Khan S. and Rathore P. (2022): This study explored the 

impact of slow-release fertilizers on vegetable crops such as 

tomato and brinjal in Uttar Pradesh. The findings suggested 

that slow-release fertilizers improved nutrient use efficiency 

by minimizing nutrient losses through leaching. They also 

extended the availability of nutrients throughout the 

growing season, resulting in better yield and fruit quality. 

The authors recommended the adoption of slow-release 

technology for vegetables in regions with high rainfall. 

 

Desai V. and Shetty M. (2023): This research focused on 

the use of integrated bio-organic fertilizers in horticultural 

crops like mango and banana in southern India. The study 

demonstrated that combining biofertilizers like Trichoderma 

with compost and minimal chemical inputs led to improved 

fruit size, sweetness, and shelf-life. The paper emphasized 

that integrated nutrient practices can meet export standards 

and open new market opportunities for farmers. 

 

Methodology 

Present study is based on a descriptive and analytical 

research design, aiming to evaluate the effects of different 

types of fertilizers on agricultural crops in India. The 

methodology includes the following key components. 

 

Types of Fertilizers Studied: 

The research focuses on three main categories of fertilizers: 

 Chemical Fertilizers (e.g., Urea, DAP, NPK) 

 Organic Fertilizers (e.g., Compost, Farmyard Manure, 

Vermicompost) 

 Biofertilizers (e.g., Rhizobium, Azotobacter, Blue-

Green Algae) 

 

These fertilizers were selected based on their common usage 

in Indian agriculture and their contrasting effects on soil 

fertility and crop yield. 

 

Selection of Crops: 

The study evaluates the effects of these fertilizers on major 

Indian crops such as: 

 Wheat (Triticum aestivum) 

 Rice (Oryza sativa) 

 Maize (Zea mays) 

 Pulses (e.g., Gram and Lentil) 

 

These crops were selected due to their agricultural 

importance and frequency of fertilizer application in 

different agro-climatic zones. 

 

Source and Type of Data: 

This study uses secondary data, collected from: 

 Government reports (e.g., Ministry of Agriculture & 

Farmers Welfare, India) 

 Research papers and agricultural journals. 

 ICAR and State Agricultural University publications. 

 Fertilizer Association of India (FAI) reports. 

 

The data includes information on fertilizer consumption, 

yield variations, and soil health across multiple regions over 

the past 5-10 years. 

 

Data Analysis 

The collected data is analyzed using: 

 Tabular representation to compare fertilizer types and 

their effects on crop yield. 

 Graphs such as bar charts and line graphs to show 

trends in fertilizer usage and productivity Over time. 

 Statistical methods, including correlation analysis, to 

study the relationship between fertilizer type and crop 

output. 

 

Region-wise Comparison 

The effects of fertilizers are also compared regionally (e.g., 

Punjab, Maharashtra, Tamil Nadu, and Bihar) to highlight 

the geographical variations in usage patterns and crop 

responses. 
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Fig 1: Comparative effect of different fertilizers on crop yield. 

 

 Chemical fertilizers show high immediate yield 

increase but may affect long-term soil health. 

 Organic fertilizers improve soil structure and nutrient 

content gradually. 

 Biofertilizers enhance microbial activity and nitrogen 

fixation, especially beneficial in pulses. 

 

Plan of work  

The present study will be carried out in a systematic and 

phased manner to achieve the set objectives effectively. The 

research activities will include literature review, data 

collection from secondary Sources, compilation, analysis, 

interpretation of results, and final report writing. The 

detailed plan of work is presented below: 
 

S.NO. Activity/Stage Description 

1 
Selection of Research  

Problem and Objectives  

Define research aims and objectives 

focusing on types of fertilizers and their 

impact on crops. 

2 Review of Literature  
Collect and study relevant research papers, 

books, reports, and others literature.  

3 
Selection of study Area 

and Crops  

Selection specific crops and study area 

using secondary data. 

4 
Collection of Secondary 

Data  

Gather data from government reports, ICAR 

publications, journals, etc. 

5 
Compilation and 

Tabulation of Data  

Organizing the collected data crop-wise and 

fertilizer-wise in tables. 

6 Data Analysis 
Analyzing the data using tables, graphs, and 

comparative charts. 

7 
Interpretation and 

Discussion  

Interpreting the results, comparing with 

previous studies, and discussing the 

findings. 

8 
Conclusions and 

Recommendations  

Drawing conclusions and giving 

suggestions for better use of fertilizers.  

9 
Report Writing and 

Submission  

Preparing the final thesis/dissertation for 

submission as per university guidelines.  

   

 

Observation  

During this research, the effects of different types of 

fertilizers on agricultural crops in India were studied 

exclusively through the collection and analysis of secondary 

data. No primary field surveys or direct farmer interviews 

were conducted. Instead, detailed information was gathered 

from various credible sources, including government 

agricultural reports, published research papers, textbooks, 

and statistical data from recognized institutions.  

Through this secondary research approach, different 

fertilizers   chemical, organic, biofertilizers, vermicompost, 

and green manure   were examined in terms of their 

production source, nutrient composition, application 

methods, and specific impacts on soil health and crop yield. 

A comparative analysis of these fertilizers, as documented 

in the literature, revealed the practical advantages and 

limitations associated with each type. 

 It was observed that chemical fertilizers, which are 

synthetically produced and contain nutrients like nitrogen, 

phosphorus, and potassium (NPK), are widely used for 

increasing crop yield quickly, especially for major staple 

crops such as wheat, rice, and maize. However, several 

studies indicate that continuous and excessive use of 

chemical fertilizers can cause soil degradation, nutrient 

imbalance, and environmental pollution in the long term. 

In contrast, organic fertilizers derived from natural sources 

such as farmyard manure, compost, and crop residues help 

improve soil structure, enhance moisture retention capacity, 

and support soil biodiversity. Although the immediate yield 

may be comparatively lower, organic fertilizers contribute to 

the sustainability and long-term fertility of the soil. 

Biofertilizers, which consist of beneficial microorganisms 

like Rhizobium and Azotobacter, help in biological nitrogen 

fixation and phosphorus solubilization, reducing the 

dependency on synthetic inputs. These are mostly used for 

leguminous crops, sugarcane, and rice cultivation. 

Vermicompost, prepared through the decomposition of 

organic waste by earthworms, enriches the soil with organic 

nutrients and beneficial microbes, and is especially suitable 

for horticultural crops, vegetables, and flowers. 

Green manure, which involves growing specific plants like 

Dhaincha and Sunnhemp and ploughing them back into the 

soil, naturally increases the organic matter and nitrogen 

content of the soil, benefiting crops like paddy and 

vegetables. 

From these sources, information was gathered about how 

different fertilizers are produced, their specific uses on 

various crops.  
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Table 1: The following table summarize the key findings collected during this study 

 

Types of 

Fertilizers 
Source Uses on Crops 

Chemical 

Fertilizer 
Synthetic chemicals (NPK compounds) 

Provides nutrients quickly, boosting yield rapidly; commonly used for 

wheat, rice, maize. 

Organic Fertilizer Farmyard manure, compost, crop residues  
Improves soil quality, supports sustainable farming; used for 

vegetables, pulses, oilseeds, and horticultural crops.  

Biofertilizer Microorganisms like Rhizobium, Azotobacter  
Helps in nitrogen fixation, phosphate solubilization; used for legumes, 

sugarcane, rice, etc. 

Vermicompost  Compost produced by earthworms  
Increase organic content in soil; suitable for vegetables, flowers, and 

nursery crops. 

Green Manure  
Green plants grown and ploughed back into the soil 

(e.g., Dhaincha, Sunnhemp) 

Adds nitrogen and organic matter naturally; commonly used in paddy 

fields and vegetable plots.  

Based on this comprehensive literature-based observation, it 

can be concluded that the excessive use of chemical 

fertilizers alone is not sustainable for long-term soil 

productivity. An integrated approach, combining chemical 

fertilizers with organic and biological inputs, as suggested in 

various studies, can help maintain soil fertility, reduce 

environmental impact, and support sustainable agricultural 

practices in India. 

 

Result  

The results of this study clearly show that the balanced and 

combined use of organic and chemical fertilizers has a 

highly positive effect on the growth and yield of agricultural 

crops in India. Among all the fertilizers studied, compost 

manure, vermicompost, and balanced NPK fertilizers have 

proven to be the most effective for improving soil fertility 

and increasing crop productivity. Major crops like wheat, 

rice, and vegetables performed better with healthier growth, 

improved grain quality, and higher yields when integrated 

nutrient management practices were followed instead of 

using only heavy chemical fertilizers. This research also 

confirms that using organic fertilizers together with 

chemical fertilizers not only boosts current production but 

also keeps the soil fertile and healthy for a longer time, 

which is essential for sustainable agriculture. Such practices 

help farmers protect their land from long-term soil 

degradation and reduce the harmful effects of excessive 

chemical use. As a result, the land remains productive and 

capable of supporting good yields for future generations as 

well. Overall, the findings strongly support that adopting 

eco-friendly and balanced fertilizer practices is the best way 

to achieve high productivity today while ensuring that soil 

fertility, biodiversity, and environmental safety are 

maintained for tomorrow. This positive outcome gives 

farmers the confidence to follow sustainable methods that 

benefit both present and future agricultural needs of the 

country. 

 

Key Points 

Better for soil health 

 Chemical fertilizers provide quick nutrients but, with 

overuse, they damage soil fertility, make the soil hard, 

and destroy helpful soil microorganisms. 

 Organic fertilizers like compost, farmyard manure 

(FYM), and vermicompost improve soil structure, 

support soil microbes, and increase moisture retention 

naturally. 

 

Long-term benefits 

 Chemical fertilizers give fast results for crops, but 

continuous heavy use depletes the soil in the long run. 

 Organic fertilizers release nutrients slowly and steadily, 

which keeps the soil fertile and productive for many 

years. 

 

Environment-friendly 

 Excessive chemical fertilizers cause water pollution and 

harm rivers and groundwater. 

 Organic fertilizers are natural, biodegradable, and do 

not pollute the environment. 

 

Cost-effective over time 

 Chemical fertilizers may seem cheaper at first, but over 

time, soil damage requires more and more chemicals, 

increasing the cost.  

 Organic manure can often be made on the farm from 

waste, saving money in the long run. 

 

Better for future generations 

 Organic fertilizers protect the natural fertility of the 

soil, so future generations can continue farming 

productively. 

 Chemical fertilizers alone can weaken soil health if 

overused, putting future yields at risk. 

 

Conclusion 

The present study clearly demonstrates that different types 

of fertilizers have significant and varied effects on the 

growth, yield, and overall health of agricultural crops in 

India. Among the fertilizers studied, organic fertilizers such 

as compost, manure, and bio-fertilizers have shown a more 

sustainable and environmentally friendly impact compared 

to chemical fertilizers. Organic fertilizers not only improve 

soil fertility and structure but also enhance the nutritional 

quality of crops without leaving harmful residues. In 

contrast, chemical fertilizers provide quick nutrient 

availability and boost crop yields in the short term, but their 

excessive and continuous use can lead to soil degradation, 

loss of soil biodiversity, and environmental pollution. 

Therefore, integrating organic fertilizers with balanced and 

limited use of chemical fertilizers (integrated nutrient 

management) can be a practical solution for maintaining soil 

health and ensuring sustainable agricultural productivity. 

This research supports the need for increased awareness 

among farmers about the benefits of organic and bio-

fertilizers and encourages policymakers to promote eco-

friendly farming practices for the benefit of future 
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generations. Overall, the findings highlight that sustainable 

fertilizer practices can help achieve food security while 

preserving soil and environmental health for India’s 

growing population. 
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