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 The increased price of agricultural inputs, especially chemical fertilizers, in the recent 

years has affected the production of agricultural goods. Considering this situation, the 
abundant use of chemical fertilizers for realizing more yields is no longer economically 

or environmentally justifiable. It is obvious that environmental complication induced by 

the use of this kind of fertilizers, damaging the density of the soil and the decreased 
content of the organic material in the soil have played an important role in this regard. 

The idea to return to the natural state and use less chemical fertilizers and pesticides and 

the increased tendency of the people to use organic products have led to a grave 
attention to the usage of biologic fertilizers. Therefore present research has been 

conducted with the purpose of reviewing the Investigating Biological Fertilizers 
Application Barriers case study Ilam Province. This is an applied research and the 

research method is correlation. Statistical population is farmers in Ilam province with 

1500 people which 501 subjects were selected as sample via Cochran formula by 
simple Stratified proportional method. After extracting, data analysis was performed by 

SPSSV17 software. Results of regression analysis showed that the variables of 

educational barriers, policy-making, social, economical about 52% variance of  
Biological Fertilizers Application Barriers. 
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INTRODUCTION 

 

 One of the problems which human beings faced from the beginning of agriculture was the quick erosion of 

soils. Soil erosion is one of the main environmental concerns of the current century. Based on the estimations, 

every year several million acres of cultured land is devastated due to soil erosion. Based on the same estimations 

it is expected that by the year 2020 a one third or a one fifth of the total agricultural lands will be rendered 

useless due to soil erosion[1]. Considering the fact that Iran is located in an arid or semi-arid region of the 

world, using limited soil and water resources is considered to be one of the main concerns of the Iranian 

agriculture [2]. Based on the Iranian economic report [2010], the total extent of world’s soil erosion is estimated 

to be about 26 billion tons and the share of Iran is estimated to be about 2 billion tons. FAO in 2000, based on 

the priority of the potentials and limitations of the land resources based on seven distinct factors, ranked 160 

countries regarding the potentials and limitations of their land with Iran being the 152nd country among the 160 

countries, which indicates the severe limitations of soil resources in Iran. Accordingly the land destruction in 

Iran due to improper land management approaches by the farmers was reported to be about 7.3 million acres [4]. 

Each year more than 400 million tons of chemical fertilizers is produced and consumed in the world. 

Consuming chemical fertilizers due to their inexpensive cost and the unawareness of the farmers about the 

undesired consequences of using such fertilizers has been increasing every year [3]. Chemical fertilizers, despite 

their benefits for soil fertility and increasing the agricultural yields, lead to quality decrease and interference in 

the performance of agricultural soils and ultimately the decrease in plant growth and agricultural yields in case 

of improper usage. The abundant use of chemical fertilizers causes poisonous and dangerous pollutants such as 

lead and cadmium to enter the soil [12].  

 Among other disadvantages of abundant utilization of chemical fertilizers, we can mention the decrease in 

the capability of the soil to hold water, the increase in soil erosion and the decrease in the capability of the plants 

and agricultural yields to resist pests [6]. One of the main concerns in the recent reports regarding Ilam province 
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is related to the quick and serious reduction of necessary agricultural resources due to soil erosion, salinization 

of soils, environmental pollution and the extinction of different species. The cause for these concerns is the 

indiscriminate use of pesticides and chemical fertilizers in order to increase the yield. One of the problems 

regarding the agricultural sector of Ilam Province is the weakness of soil management approaches on the part of 

the farmers and the economic inefficiency of utilization units. The lack of proper utilization is more than 

everything else related to the technical knowledge being low, the attitude and the skills of the farmers especially 

the small ones, with the high percentage of the farmers being small ones [8]. Hence, it seems that in order to 

realize stable development in agriculture and the realization of predicted goals and policies regarding the stable 

agriculture it is necessary to use proper approaches to answer the nutritional needs of the plants using the live 

organisms living inside the soil and utilization of biologic fertilizers can be an effective approach in order to 

realize these objectives. While the main objective of using biologic fertilizers is to improve the soil fertility and 

supplying th nutritional needs of the plants, without any doubt using this kind of fertilizers can have desirable 

effects on the plants as well as the soil [5].  

 The results of the research carried out by [9]. show that the lack of technical knowledge and the necessary 

skills for the management of an organic farm and the lack of market opportunities for organic products are 

among the most important reasons for using inorganic agricultural methods. In contrast to some other studies, 

these results show that the lack of profitability for the organic farmers is not a significant reason behind 

choosing inorganic agricultural methods.  

  [11] in a study concluded that the majority of farmers encounter complications and problems like: lack of 

proper access to information, the lack of access to inputs and weak technological improvement. Hence, the 

governmental sector has a very important role in expanding creative products such as biologic fertilizers and on 

the other hand they can be effective in expanding the products by developing technologies and keeping the 

farmers aware.  

 Moreover, [15] in a study showed that using biological fertilizers can improve the physical structure of the 

soil as well as the organic material and accessible nitrogen content for the plant. Managing fertilizers is a main 

factor in the successful culture of medicinal plants and herbs.  

 The importance and necessity of this study is evident regarding the biological fertilizers and their status in 

Ilam Province, the advantages of this kind of fertilizers and their role in preserving the environment and human 

health as well as the barriers to their utilization from the point of view of farmers.  

 In this study, the main objective is to identify the barriers posed against the utilization of biological 

fertilizers from the point of view of farmers in Shirvan Chardavol City District in Ilam Province and the 

secondary objectives are:  

1- Identifying the personal characteristics of farmers in Ilam Province  

2- Identifying the economic barriers in Application of biological fertilizers from the point of view of the farmers 

in Ilam Province.  

3- Identifying the educational and extansion barriers in Application of biological fertilizers from the point of 

view of the farmers in Ilam Province. 

4- Identifying the social barriers in Application of biological fertilizers from the point of view of the farmers in 

Ilam Province. 

5- Identifying the policy barriers in Application of biological fertilizers from the point of view of the farmers in 

Ilam Province. 

6- Identifying the environmental barriers in Application of biological fertilizers from the point of view of the 

farmers in Ilam Province. 

MATERIALS AND METHODS 

 

 Since the objective of the study is to identify the barriers for Application of biological fertilizers from the 

point of view3 of farmers in Shirvan Chardavol City District in Ilam Province, this study is an applied research 

and the research method is correlation. The data gathering tool is a questionnaire. In order to design the 

questionnaire, at first the theoretical background was analyzed using the related researches and studies and then 

by keeping the results of these studies in mind, the primary questionnaire was prepared and after making sure of 

the stability and reliability of it and carrying out the necessary adjustments, the final questionnaire was ready. In 

order to evaluate the reliability of the research tool, the designed questionnaire was given to the supervisor and 

advisor professors and after applying the required adjustments and changing some of the questions, the validity 

of the questionnaire was confirmed. In order to evaluate the stability of the research tool, 30 questionnaires were 

filled by the farmers and the Cronbach’s Alpha Coefficient was calculated [0.78-0.92] which is an acceptable 

coefficient for the current study. The statistical population of the current study includes all farmers in Shirvan 

Chardavol City District which adds up to 1500 people and using Cochran’s Formula and simple random 

sampling method, 501 participants were chosen as the study sample. In order to analyze the obtained data the 

SPSS software application version 17 was used. Regarding the descriptive statistics mean, median, power and 
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coefficient of variation were used and regarding the inferential statistics, correlative analysis methods [Pearson’s 

and Spearman’s Correlation Coefficient] and regression analysis were used.  

 

Findings: 

Investigating the Personal Characteristics of the Farmers: 

 Educational Level: based on the results obtained from the study, 4.4 percent of the farmers are illiterate, 

10.6 percent can write and read, 7.6 percent have a primary school degree, 11 percent have a secondary school 

degree, 6.6 percent had finished high school, 25.5 percent have a diploma, 20.4 percent have an associate degree 

and 14 percent have a bachelor’s degree.  

Age: based on the obtained data the average age of the farmers is 46 year, with the youngest being 25 and the 

oldest being 85.  

Agricultural Work background : based on the obtained data the average Work background of agriculture is 24 

years with the lowest experience being 3 years and the highest being 60 years.  

Calling Times with extension agent  : based on the gathered information the average Calling Times  with 

extension agent  is 4 times with the lowest being one time and the highest being 15 times.  

Cultivation land: based on the gathered data, the average Cultivation land is 7.96 acres with the smallest being 1 

acre and the biggest being 21 acres.  

The yield while using chemical fertilizers per acre: based on the gathered data, the average yield while using 

chemical fertilizers is 2.2 tons per acre with the lowest being a ton and the highest being 9 tons.  

The yield while using chemical fertilizers per acre: based on the gathered data, the average yield while using 

chemical fertilizers is 3.9 tons per acre with the lowest being a ton and the highest being 9 tons.  

 
Table 1: Describing the Personal Characteristics of the Participants. 

Variable Mean SD Median Mode Minimum Maximum 

Age [year] 46 1.03 45 39 25 85 

Agricultural l Work background 
[year] 

24 1.09 25 25 3 60 

Calling Times with Trainers 4 3.33 3 2 1 15 

Cultivation land [acre] 7.96 3.79 8 9 1 21 

Yield while using chemical fertilizers 
per acre 

2.2 1.39 3 3 1 9 

Yield while using biological 

fertilizers per acre 
3.9 1.45 3 4 1 9 

 

Farmers' Point of view about the barriers Application of Biologic Fertilizers:  

 In order to recognize farmers' Point of view about barriers of for using biological fertilizers 51 items were 

used in shape of Lickert spectrum. Considering the score of "strongly agree" [5] and " strongly disagree" [1] the 

least and the most score for the respondent is 51˟1=51 and 51˟5=255, respectively. Therefore, all of the items 

were added together and there were re-coding one more time so that scores of 91-51 "strongly disagree", 92-133 

"disagree", 134-175 "medium", 176-217 "agree", and 218-259 "strongly agree" were classified. Research 

findings imply that the majority of farmers [57.3%] believe that the barriers of Application biological fertilizers 

are average [Table 2]. 

 
Table 2:  Farmers' Point of view about the barriers Application of Biologic Fertilizers. 

Evaluating Spectrum Frequency Percent 
Valid 

Percent 
Total percenta 

 

strongly disagree [51-91] 2 0.3 0.4 0.4 

disagree [92-133] 47 9.4 10.4 10.9 

medium [134-175] 258 51.5 57.3 68.2 

agree [176-217] 141 28.1 31.3 99.6 

strongly agree [218-259] 2 0.3 0.4 100 

Missing 51 10.2 - - 

Total 501 100 100 - 

Evaluating S: strongly disagree 1-; disagree 2-; medium 3- agree; 4- strongly agree; 5- strongly agree; Median: Average;  Mode: 

Average 

 

Ranking of Farmers' Point of view about the Economic Barriers of Application Biological Fertilizers: 

 The results show that regarding the economic barriers for utilizing biological fertilizers, the high workforce 

demand in organic agriculture compared to common agriculture, the high production cost of organic agricultural 

products and the lack of financial incentives for the farmers in order to use the biological fertilizers with the 

coefficients of variations equal to 0.2986, 0.2988 and 0.304, respectively, are in the first through the third 

rankings [Table 3].  
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Table 3: Ranking   of   Farmers' Point of view about the Economic Barriers of Application Biological Fertilizers. 

Ranking Economic Barriers Mean SD 
Coefficient of 

Variation 

1 
High demand for workforce in organic agriculture compared to common 

agriculture 
3.75 1.12 0.2986 

2 The high price of producing organic agricultural products 3.48 1.04 0.2988 

3 
The lack of proper financial incentives for the farmers in order to use 

biological fertilizers 
3.65 1.11 0.304 

4 
The lack of good set price for the healthy and high-quality products by the 

government 
3.24 0.99 0.305 

5 
Economic justification of using chemical fertilizers instead of biologic 

ones 
3.30 1.11 0.336 

6 
The lack of economic policies of the government regarding agricultural 

issues for supporting the farmers [considering subsidies, loans and so on] 
3.13 1.06 0.338 

 

Ranking of Farmers' Point of view about the Educational and Extension Barriers of   Application Biological 

Fertilizers: 

 The results show that regarding the educational-extension barriers of biological fertilizers, the unawareness 

of the farmers about the advantages of biological fertilizers, farmers not visiting the successful projects of 

biological fertilizers and the lack of educational and extension workshops for the farmers regarding biological 

fertilizers with the variation coefficients of 0.203, 0.244 and 0.2473 are, respectively, in the first through the 

third ranks [Table 4].  

 
Table 4:  Ranking of  Farmers' Point of view about the Educational and Extension Barriers of  Application Biological Fertilizer. 

Ranking Educational and Extension Barriers Mean SD 
Coefficient of 

Variation 

1 The unawareness of the farmers about the advantages of biological fertilizers 4.18 0.85 0.203 

2 Farmers not visiting the successful projects of biological fertilizers 4.05 0.99 0.244 

3 
The lack of educational and expansion workshops for the farmers regarding 

biological fertilizers 
3.72 0.92 0.2473 

4 
The lack of books and articles related to biological fertilizers by the 

Organization for Agricultural Jihad 
3.51 0.89 0.2535 

5 
The lack of useful and effective trainings by the experienced and skillful 

trainers regarding biological fertilizers 
3.55 0.90 0.2535 

6 
The lack of proper educational material for the farmers regarding biological 

fertilizers 
3.41 0.89 0.260 

7 
The unawareness of farmers about the methods for using biological 

fertilizers 
3.62 1.05 0.290 

8 The lack of training courses about using biological fertilizers 3.67 1.22 0.332 

9 
The lower profitability of using biological fertilizers compared to chemical 

fertilizers 
3.59 1.32 0.367 

10 The high cost of biological fertilizers 3.24 1.20 0.370 

 

Ranking of Farmers' Point of view about the Social Barriers of Application Biological Fertilizers: 

 The results show that regarding the social berries of using biological fertilizers, not using pioneer farmers in 

encouraging other farmers to use biological fertilizers, not using local leaders for expanding new and modern 

agricultural techniques such as using biological fertilizers and the lack of participation on the part of the farmers 

in activities related to using biological fertilizers in the farms with the variation coefficients of 0.254, 0.264 and 

0.265 are respectively in the first through the third ranks [Table 5] 

 
Table 5: Ranking    of   Farmers' Point of view about the Social Barriers of Application Biological Fertilizers. 

Ranking Social Barriers Mean SD 
Coefficient of 

Variation 

1 
Not using pioneer farmers in encouraging other farmers to use biological 

fertilizers 
3.61 0.92 0.254 

2 
Not using local leaders for expanding new and modern agricultural techniques 

such as using biological fertilizers 
3.55 0.94 0.264 

3 
The lack of participation on the part of the farmers in activities related to using 

biological fertilizers in the farms 
3.54 0.94 0.265 

4 The lack of incentive in farmer to use biological fertilizers 3.86 1.04 0.269 

5 
The unpreparedness of agricultural engineers for encouraging farmers to use 

biological fertilizers 
3.42 1.04 0.3040 

6 
The lack of participation on the part of the private sector in introducing and 

distributing biological fertilizers among the farmers 
3.67 1.12 0.3051 

 

Ranking of Farmers' Point of view about the Policy Barriers of Application Biological Fertilizers: 

 The results show that regarding the policy barriers to use biological fertilizers, the lack of planning in all the 

levels [national, local and regional] regarding the use of organic products, the lack of proper management in 

organizations for executing biological fertilizer schemes and not passing supportive rules and regulations 
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regarding the consumption of biological fertilizers with the variation coefficients of 0.2474, 0.249 and 0.295 are, 

respectively in the first through the third ranks [Table 6].  

 
Table 6: Ranking    of   Farmers' Point of view about the Policy Barriers of Application Biological Fertilizer. 

Ranking Policy Barriers Mean SD 
Coefficient of 

Variation 

1 
The lack of planning in all the levels [national, local and regional] 

regarding the use of organic products 
3.96 0.95 0.2474 

2 
The lack of proper management in organizations for executing biological 

fertilizer schemes 
3.65 0.91 0.249 

3 
Not passing supportive rules and regulations regarding the consumption 

of biological fertilizers 
3.83 1.13 0.295 

4 
The lack of proper management in the farms for the execution of projects 

related to biological fertilizers 
3.47 1.03 0.2967 

5 
Not providing the cooperation requirements with the related organizations 

for using biological fertilizers 
3.30 0.98 0.2969 

6 
Not passing rules and regulations for improving the marketing of organic 

products 
3.01 1.10 0.365 

 

Ranking of Farmers' Point of view about the Environmental Barriers of Application Biological Fertilizers: 

 The results show that regarding the environmental barriers of using biological fertilizers, the high 

consumption of chemical fertilizers in the farms, the long time period before the appearance of the useful effects 

of biological fertilizers on the soil quality and the complexity of using biological fertilizers with the variation 

coefficients of 0.250, 0.3058 and 0.311 are, respectively, the first through the third ranks [Table 7].  

 
Table 7: Ranking of  Farmers' Point of view about the Environmental Barriers of Application Biological Fertilizers. 

Ranking Environmental Barriers Mean SD 
Coefficient of 

Variation 

1 The high consumption of chemical fertilizers in the farms 4 1 0.250 

2 
The long time period before the appearance of the useful effects of biological 

fertilizers on the soil quality 
3.40 1.04 0.3058 

3 The complexity of using biological fertilizers 3.37 1.05 0.311 

4 Shortening the culture period in order to reach the product more quickly 3.53 1.12 0.317 

5 Not preserving the nutritional material in the soil as well as the microorganisms 2.77 1.34 0.483 

6 The increase in the soil erosion due to suing chemical fertilizers 2.46 1.28 0.520 

 

Analytical Findings:  

 In order to determine the relationship between the independent and dependent variables, Pearson’s and 

Spearman’s correlation coefficients and in order to investigate the impact of a number of independent variables 

on the dependent variable multi-variable step-wise regression are used.  

 The correlation results show that there is a negative and significant relationship between economic barriers, 

educational-expansion barriers, social barriers, policy barriers and environmental barriers with the utilization of 

biological fertilizers in the 99 percent significance level. Moreover, there is a positive and significant 

relationship between education level and the utilization of biological fertilizers in the 95 percent significance 

level [Table 8].  

 
Table 8: The Relationship between Research Variables and Using Biological Fertilizers. 

No. The First Variable The Second Variable 
Correlation 

Coefficient 
R p 

1 Economic barriers 

Application biological 

fertilizers 

Pearson -0.235** 0.000 

2 Educational-expansion barriers Pearson -0.239** 0.001 

3 Social barriers Pearson -0.283** 0.000 

4 Policy barriers Pearson -0.263** 0.000 

5 Environmental barriers Pearson -0.249** 0.001 

6 Age Pearson -0.016 0.816 

7 Agricultural experience Pearson 0.075 0.582 

8 Educational level Spearman 0.418* 0.048 

* 95 percent significance level             ** 99 percent significance level 

 

Analyzing the Variables Explaining the Application of Biological Fertilizers:  

 In order to explain the variations in the variance of Application biological fertilizers, the significant 

variables were entered into the step-wise regression. The analysis results are presented in Tables 9 and 10.  

 Based on Table [9] the variables of educational-expansion barriers, economic barriers, marketing barriers 

and social barriers were one by one and respectively entered into the equation. In the first step, the variable of 

educational-expansion barriers was entered into the regression equation and was able to explain 49.8 percent of 

the variations in the variance of the dependent variable. In the second step, the variables of economic barriers 

and educational-expansion barriers were able to explain 51 percent of the variations. In the thirst step, the 
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variable of marketing barriers along with the two variables of educational-expansion barriers and economic 

barriers was able to explain 51.6 percent of the variations in the dependent variable. In the fourth step, the 

variable of social barriers along with the variables of educational-expansion barriers, economic barriers and 

marketing barriers was able to predict 38 percent of the variations of the dependent variable. In a nutshell, by 

entering these variables, the adjusted determining coefficient was calculated to be . This 

coefficient [ ] indicates that 52.1 percent of the variations in the variance of utilizing biological fertilizers is 

related to these four variables and the remaining 47.9 percent is related to other factors. The significance of the 

regression is calculated using F which is significant in the 99 percent level [Sig=0.000].  

 
Table 9: Different Steps of Entering Independent Variables into Regression Analysis. 

Steps Variable R   
Std 

1 Educational-extansion barriers [ ] 0.707 0.500 0.498 0.831 

2 Economic barriers [ ] 0.717 0.513 0.510 0.809 

4 Marketing barriers [ ] 0.722 0.521 0.516 0.793 

5 Social barriers [ ] 0.728 0.528 0.521 0.772 

 

Table 10: The Coefficients for the Variables Entered into the Regression Equation. 

variable B Standard Error of B Beta T Sig. 

Educational-extansion barriers [X2] 0.579 0.052 0.591 11.158 0.000 

Economic barriers [ ] 0.085 0.041 0.094 2.079 0.000 

Marketing barriers [ ] 0.142 0.055 0.136 2.574 0.002 

Social barriers [ ] 0.132 0.048 0.130 2.758 0.000 

Constant -0.383 0.156 - - - 

Hence, the regression line equation based on B and  is:  

Based on B:  

Based on :  

 

Conclusions: 

 The research data shows that there is a negative and significant relationship between economic barriers and 

utilizing biological fertilizers. This result conforms to the results reported by [9], [10] and [5].  

 The research data shows that there is a negative significant relationship between social barriers and utilizing 

biological fertilizers. This result conforms to the results reported by [3]. 

 The research data indicates that there is a negative and significant relationship between educational-expansion 

barriers and utilizing biological fertilizers. This result conforms to the results reported by [5], [1], [14], [9], and 

[11].  

 The research data indicates that there is a negative and significant relationship between environmental 

barriers and utilizing biological fertilizers. This result conforms to the results reported by [13].  

 The research data indicates that there is a negative and significant relationship between marketing barriers 

and utilizing biological fertilizers. This result conforms to the results reported by [7].  

 

Recommendations: 

 In order to increase the effectiveness of educational-expansion activities, it is necessary to design these 

programs based on the training needs so that the farmers have a higher motivation to attend these courses.  

 Proper evaluation of the educational and training needs regarding the educational programs related to the 

utilization of biological fertilizers should be carried out and the planners of these educational courses should pay 

attention to the proper training methods and design their schemes based on these parameters since using various 

training methods helps farmers better accept using biological fertilizers. Moreover it leads to the higher 

awareness of the farmers about biological fertilizers.  

 In order to increase the knowledge of the farmers regarding the utilization methods for biological fertilizers, 

different training workshops should be held.  

 Proper educational courses regarding the methods of using biological fertilizers should be held so that the 

knowledge and awareness of the farmers regarding the biological fertilizers can be expanded.  

 In the educational classes, the learning material related to biological fertilizers should be prepared.  

 Publishing books and articles related to biological fertilizers by the Organization for Agricultural Jihad  

 Paying more attention to holding systematic visits from successful projects related to biological fertilizers 

can affect the training process and improve it significantly.  

 Through establishing higher levels of communication between research and educational centers we can 

provide the experts with a better understanding of the educational and training needs of the farmers.  
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 Providing educational CDs regarding the utilization of biological fertilizers as well as books and 

educational magazines so that the farmers can be able to increase their own knowledge regarding this field.  

 Passing rules and regulations in order to improve the marketing of organic products. 

 Providing cooperation opportunities among the related organizations for executing biological fertilization 

projects.  

 The guaranteed buying of the healthy and high-quality products by the government.  

 Providing the possibility of farmers’ access to international markets for exporting healthy and high-quality 

products.  

 Passing supportive rules and regulations for the consumption of biological fertilizers by the government in 

order to support the farmers.  

 Establishing the proper management in the farms regarding the execution of the projects related to 

biological fertilizers.  

 Solving inventory problems.  

 Setting a proper price for the healthy and high-quality products by the government.  

 Providing proper management in the organizations in order to better execute the projects related to the 

utilization of biological fertilizers.  

 Establishing the proper culture for using biological fertilizers by the farmers.  

 Removing the concern about the damages to the products while using biological fertilizers among the 

farmers through developing positive attitudes towards biological fertilizers.  

 Boosting the confidence of the farmers through establishing communication channels so that they can 

accept using new agricultural methods.  

 Motivating farmers for utilizing biological fertilizers.  

 Getting help from the pioneer farmers to encourage other farmers in using biological fertilizers  

 Preparing the agricultural engineers for encouraging the farmers to use biological fertilizers through holding 

training workshops.  

 Seeking the participation of farmers in activities related to the utilization of biological fertilizers in farms.  

 Using consultation services regarding the utilization of biological fertilizers.  

 Seeking the participation of the private sector in introducing and distributing biological fertilizers among 

the farmers.  

 Planning across all levels [national, local and regional] regarding the consumption of organic products.  

 Advertising for the utilization of biological fertilizers.  

 Distributing information regarding the importance of utilizing biological fertilizers in the healthiness of 

food products.  

 Reducing the costs of producing organic agricultural products.  

 Teaching farmers not to use chemical fertilizers.  

 Providing proper financial incentives for farmers in order for them to use biological fertilizers.  

 Reducing the price of biological fertilizers so that the farmers will be able to use them easily.  
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