


FARMERS’ ATTITUDE TOWADRS FERTILIZER APPLICATION IN BORO RICE CULTIVATION IN SUNAMGANJ DISTRICT OF BANGLADESH


ABSTRACT
[bookmark: _GoBack]The study was carried out to assess farmers’ attitude regarding fertilizer application in Boro rice cultivation and to identify the factors associated with it in the haor region of Bangladesh. Appropriate application of fertilizer leads to higher economic growth through 40-60% increase in crop output and inefficient fertilization causes lowers productivity. Hence, it is quite logical to understand farmers’ favourable attitude towards fertilizer application in rice and to determine the factors in applying fertilizer in rice of Bangladesh. The study findings might be assisted policymakers in designing more effective policies to increase the fertilizer application at an optimal level by farmers in rice. Moreover, the findings can be helpful for the academicians and extension experts to improve their studies and extension activities. Data were collected from 60 farmers who were randomly selected through a structured interview schedule that was pre-tested beforehand. Correlation tests were performed to explore the relationship between selected socio-economic characteristics of the farmers and their favourable attitude concerning fertilizer application. The results revealed that education and agricultural training experience were found to have a positively significant relationship with farmers’ attitudes towards fertilizer application. However, annual household income exhibited a negative non-significant relationship, whereas age, family size, farm size, extension media contact, Cosmo politeness, and organisational participation showed no association with attitude. The findings suggest that improving education and providing effective agricultural training can enhance farmers’ understanding of proper fertilizer use. Strengthening agricultural extension services and implementing targeted capacity-building programs could therefore contribute to improved Boro rice productivity and sustainable agricultural development in Bangladesh.	Comment by GP: Ward check.
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1. INTRODUCTION 
The agriculture sector forms the backbone of Bangladesh as its’ economy is fundamentally supported by agriculture (BBS 2011; Mondal 2011). About 14% of the nation's GDP comes from this industry, provides 46% of the total employment (BBS 2011). With a cropping intensity of 192%, crop cultivation is the main agricultural activity in Bangladesh. In terms of value addition, rice is the main crop, making up over 60% of the overall value of crop agriculture. Rice makes up for more than 90% of all cereal output & is grown on about 75% of all cultivated land (Asaduzzaman et al. 2010). Bangladesh is the fourth largest producer of rice in the world (Awal and Siddique 2011). This crop is very important in Bangladesh for several reasons. While the traditional consumption pattern has been considerably varied by the invasion of western dietary habits, rice is still a staple meal in Bangladesh (Islam 2012). It represents the social and cultural identity of a nation. The ubiquitous expression "Macche Bhat-e Bangali" embodies the essence of Bangladeshi nationality, meaning "Fish and rice is what defines a Bengali." It is an essential component of celebrations like "Paus Praban," "Durgapuja," and "Annaprashan," where eating rice is seen as a religious and cultural emblem (Islam 2012). According to (Ahmed 2004), rice has been the most important commodity for Bangladesh's economy. In Bangladesh, like in many other countries, "rice security" is seen as "food security" (Brolley 2015). Because political instability in the country is mostly caused by the insecurity of rice, rice security is not just an economic concern but also a social and political issue (Nath 2015).
Bangladesh previously referred as the “Bottomless Basket,” has now been redefined as the “Full of Food Basket” (Kabir et al. 2015). After the country gained its independence, rice production increased threefold; it went from producing about 11 million tons of milled rice in 1971–1972 to approximately 35 million tons in 2014–2015 (AIS 2016). In this specific crop subsector, the country has attained self-sufficiency and has even engaged in the export market on occasion (BER 2015). Because of the growing population, there will likely be a greater need for rice in the future. According to (Kabir et al. 2015), by 2050, the current population of 162.2 million is expected to increase to 215.4 million. The amount of rice needed will be significantly impacted by this demographic transition; 44.59 million tons (as milled rice) is the expected amount. The need for manufacturing is predicted to rise by 27% by 2050 as compared to 2014. 
Rice (Oryza sativa L.) is grown in more than 100 countries across 160 million hectares of land, making up 11% of the world’s agricultural area. It produces over 700 million tons of rice which feeds over 50% of people worldwide (Pandey et al. 2010). Rice is Asia’s main crop where 90% of the world's rice is grown & consumed (Sarker et al. 2013).
Rice occupies more than three-fourth of the total cropped area and more than 90% of the total cereal area. In Bangladesh, Boro rice has gain popularity as a potential crop to reach the goal of rice self-sufficiency. Boro rice is recognized as the leading cereal crop in Bangladesh, crucial for farmers' livelihoods & national food supply (Hossain et al. 2012). The crop's cultivation is particularly vital in the North-West region, where it significantly contributes to agricultural development (Mainuddin et al. 2011). Research indicates that Boro rice varieties, such as Binadhan-24, exhibit high yield potential, with recorded yields reaching up to 7.03 tons per hectare (Hossain et al. 2013). The adaptability of Boro rice to different environments enhances its production stability, making it a reliable choice for farmers (Islam 2014). While Boro rice is paramount for Bangladesh's agricultural landscape, challenges such as soil salinity and credit constraints can impact its cultivation efficiency & sustainability (Paul et al. 2024) (Rabbany et al. 2022). Addressing these issues is crucial for maintaining the crop's significance in the future. Boro rice is produced during the period from November to April and gives a much better yield than the rice that is produced during the monsoon, namely aman, rice or the pre monsoon, aus rice. This could be as a result of the fact that Boro rice is grown mostly under irrigated conditions which favour water and nutrient control (BRRI 2020). In the past three decades, the Bangladesh government has introduced a series of policies and programs to enhance rice production especially Boro rice, to meet the food security and reduce poverty in the rural areas. These policies have intended and emphasized on improvement in agricultural output which involves capital expenditure on irrigation facilities, subsidies on fertilizers and popularizing of high yielding rice varieties (Ahmed 2004).
However, maximum farmers lack sufficient knowledge about the techniques and proper quantities of balanced fertilizers, which are crucial for increasing food production. At present, fertilizer application is characterized by overuse of nitrogen, moderate use of phosphorus and neglect of potassium and micronutrients, resulting in nutrient imbalance in crop plants. Microorganisms can also pose health risks to humans if consumed in large amounts, (Carmichael 2001).
Farmers knowledge and proper attitude in fertilizer application are vital factors for enhancing production of agricultural products. Attitudes are influenced by the past usage of fertilizer and perceived benefits or risks of fertilizer use & perceived credibility of information provided by extension agents and other sources (Meijer et al. 2015). Analysis of different factors can help improve the ability of an individual to do his or her job better. 
The major elements of fertilizer used in Boro rice cultivation in Bangladesh are nitrogen (N), phosphorus (P) and potassium (K) which play an important role in plants growth, photosynthesis, health and quality of the produce as stated by (Ali et al. 2015). Nitrogen is of significance to rice crops because it improves on the vegetative growth and enhances the grain yield. Nonetheless, nitrogen fertilizers like the urea type are highly susceptible to loss through volatilization, leaching and runoff hence its low efficiency contaminates the environment (Khatun et al. 2020). Phosphorus, for example plays an important role in root formation and energy transfer in plants while potassium works on water absorption and resistance to diseases. It is imperative that these macronutrients be applied in the correct proportions in order to obtain good yields and at the same time preserve the soil. However, fertilizers are extremely important for the production of Boro rice, many farmers in Bangladesh find it hard to apply the inputs properly. Some of the challenges include inadequate information on appropriate type of fertilizers, quantities to be applied, and time when such fertilizer application should be carried out (Lim et al. 2013). Some farmers continue using conventional techniques, while others use the information provided by local traders which could be misleading concerning the exact nutrients needed by the plants. This leads to the over application or under application of the nutrient salts that can be very detrimental to crop yield and the environment (Islam et al. 2018). 
As modern farming practices require fertilizer application. It is required that farmers have adequate knowledge and practices, which can be enriched by extension services (Qamar 2005; Agholor et al. 2013). In Bangladesh the Department of Agricultural Extension (DAE) has been given the responsibility of extending services to the farmers with emphasis on dissemination of new technology and enhancement of agricultural production. The DAE operates hand in hand with the research institutions including the BRRI and the Bangladesh Agricultural Research Institute (BARI) for delivering information regarding new developed auspicious crop varieties, use of appropriate amount of fertilizers and controlling pest problems (Ahmed et al. 2009). Some of the current issues affecting agricultural extension services in Bangladesh include low human capital in terms of extension agents and their ability to dispense information and knowledge to diverse areas including the Sunamganj District (Islam et al. 2018). Some of the constraints that hinder the farmers in these areas from gaining access to extension services are: inadequate physical access, low literacy levels and inability to attend training sessions due to lack of means. Unfortunately, the datasets developed at universities and other research institutions and institutions are often different from those that farmers have. This gap may limit the application of optimal practices in the use of fertilizers and other mechanisms in agriculture to low-impact extension services in increasing agricultural productivity and sustainability of crops.
There has been awareness of the need for enhancing the quality and availability of the agricultural extension services throughout the country and most especially for the small-scale farmers who are very vulnerable and encounter many problems in the process of adopting change. It has given rise to the creation of extension practices that include like farmer field schools, participatory techniques and information and communication technology (ICT) in the transmission of information to farmers (Islam et al. 2018). These approaches are designed to exacerbate farmers’ participation in the learning-teaching processes and to equip them with necessary knowledge for decision making with regard to the uptake and application of fertilizers and also other farming practices.
1.1. Concept of Attitude	Comment by GP: Fount style check.

A person’s attitude towards particular objects or technology indicates the person’s behavioral motive and results in actual behavior like performance. Attitude is the nature to respond to an object, person, institution or event favourably or unfavourably (Sadati et al., 2010). It perceives the true attitude towards the object. Attitude can be inferred from human behaviour. (Robbins, 2003) defined attitudes as evaluative statements and can be either favourable or unfavourable concerning objects, people, or events. The favourable statements provide positive effects regarding the concerned object, person, or event. The unfavourable statements cause negative effect. In addition, attitude leads to personal opinions and prejudices and contributes positively to an individual’s judgment (Hettiararchchi & Jayarathna, 2014). Examining attitudes allows for a more thorough understanding of how human act. Optimistic attitudes are linked to constructive conduct. While pessimistic thinking is commonly associated with undesirable behaviour. An individual may hold multiple beliefs towards an object and idea. The combination of beliefs and evaluations gives rise to attitude (Chen, 2009). While attitudes are not directly observable, but their effects are seen in actions (Delamater & Myers, 2010). It is a type of mental state characterized by mixed emotional responses. It is acquired and structured through personal experiences, leading to distinct reactions toward people, objects or situations (Hettiararchchi & Jayarathna, 2014). This definition suggests four crucial aspects:
i) they are learned,
ii) they define one’s predisposition toward a given aspect of the world,
iii) they provide an emotional basis for one’s interpersonal relations and identification with others, and
iv) they are closed to personality.

(Meijer et al., 2015) consider farmers’ attitudes as their views of a given technology in terms of their felt needs and prior experiences. The decision of farmers to apply fertilizer begins with their attitude of low rice yield as a problem.  the attitude towards specific operations is highly important as these signify certain behaviour (Glasman & Albarracín, 2006). (Liaghati et al., 2008) proved that attitude is an important element of human behaviour that guide and perform human being. Therefore, evaluating farmers' attitudes explain the underlying reason behind technology use and what circumstances researchers may focus on to affect these technologies' utilization. Hence, the attitude of farmers is important to determine their work performance regarding the application of agro-technology.	Comment by GP: Before or after the sentence? What?

1.2. Objectives
The particular objectives are given below:
1. To determine the favourable attitude of the farmers towards application of recommended fertilizer in Boro rice cultivation
2. To ascertain farmers’ existing practices of different fertilizers in Boro rice.
3. To explore relationship between the socio-economic characteristics with attitude of the farmers towards fertilizer application.

2. METHODOLOGY
2.1. Location, Population and Sample 
The research was carried out in one union, belonging to major rice producing haor area Jagannathpur upazila. From one upazila (Chilaura haldipur) three villages (Notun punji,chilaura & bari jagannathpur) were selected under Sunamganj district was selected purposively for this study due to its’ ideal location which have distinctive geographical, agricultural and socio-economic characteristics for studying Boro rice cultivation. Jagannathpur upazila is situated in the north-eastern part of Sunamganj district within the Sylhet division in Bangladesh bordered by Chhatak and Dakshin Sunamganj to the north, Bishwanath and Osmani Nagar to the east, Derai to the west and Nabiganj to the south. These region is low-lying and located at the foot-hills of Meghalaya mountain chain (Figure 1).	Comment by GP: This region is or These regions are , What choose? This region is___.
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                   Figure 1: Map of Jagannathpur upazila illustrating the area of study
A total farmers were selected using simple random sampling technique from a population of 365 across the union. The study population comprised farmers involved in Boro rice cultivation within these villages. 16 percent of farmers from each village were randomly chosen as respondents, resulting in a total sample size of 60.	Comment by GP: Total farmers were, or A total farmer was 
2.2. Preparation of Questionnaire
A questionnaire was prepared for collecting necessary by the researcher from 60 farmers concerned with Boro rice cultivation, using a structured questionnaire. Before the interview, the researcher built rapport with the participants and clearly communicated the purpose of the study, using local language whenever possible. Both open-ended and close-ended questions are incorporated. In most instances, closed form questions were used. Additionally, appropriate measurement scales were used where necessary to assess selected characteristics of the farmers as well as the dependent variable.	Comment by GP: Full stop.


2.3. Period of Data Collection
Data collection was done from May 10 to May 23,2025 using a pre-tested interview schedule. The pre-tested enable the researcher to identify and revise unclear or problematic questions. Adjustments were made accordingly based on the feedback. 
2.4. Variables of the Study 	Comment by GP: Fount style check!
Independent variables of the study such as age, education, family size, farm size, annual household income, agricultural training experience, extension media contact, Cosmo politeness and organizational participation. The dependent variable was farmers’ proper knowledge of towards fertilizer application.	Comment by GP: Ward check.
2.5. Measurement of Variables 	Comment by GP: Fount style check!
Respondents’ socio-economic characteristics were quantified using a scoring system. Age, education, and family size were scored by year or count and categorized into groups using the mean ± standard deviation. Farm size was calculated using the formula Fs = A1 + A2 + ½ (A3 + A4) + A5 + A6 – A7 + A8, and farmers were grouped as landless, marginal, small, medium, or large. Annual family income was obtained by summing agricultural and non-agricultural earnings, assigning one point per 5,000 BDT, and classifying respondents into low, medium, or high-income groups. Agricultural training experience was measured by total training days and grouped as very low (0–3 days), medium (7.1–13 days), or high (>13 days). Extension media contact was scored on a four-point scale across 14 sources (0–42 total), categorized as low, medium, or high. Cosmo politeness was assessed by frequency of visits to nine places (score 0–27), and the gap was measured between farmer and wife. Organisational participation was based on involvement in six organisations (score 0–18). 
Independent variables were measured using appropriate quantitative indicators. The variables included age (year), educational level (years of schooling), family size (number of persons), farm size (hectare), and annual household income (‘000’ Taka). Other variables such as agricultural training experience (number of days of training), extension media contact, cosmo politeness, and organisational participation were measured using composite scores derived from respondents’ responses on relevant items (Figure 2).

Independent variables and their measurement
	Characteristics
	Unit of measurement

	Age
	Year

	Educational level
	Year of schooling

	Family size
	No. of persons

	Farm size
	Hectare

	Annual household income
	‘000’Taka

	Agricultural training experience
	No. of  days experience

	Extension media contact
	Score

	Cosmo politeness
	Score

	Organizational participation
	Score


Figure 2: Independent variables and their measurement

Dependent variable, attitude towards fertilizer application was measured using a five-point Likert scale on eleven statements, eleven statements were developed from the literature, and respondents rated each from 1 (“Strongly Disagree”) to 5 (“Strongly Agree”), with total scores indicating overall favourable attitude levels (Figure 3).
                                        Measurement of Dependent variable
	Variable Name
	No. of Statements
	Type of Scale
	Description

	Attitude
	11
	Five (5)-point Likert scale
	The scores are given against five options of response as- 1= Strongly Disagree, 2=Low,3=not sure,4=Agree,5=Strongly Agree


 Figure 3: Measurement of Dependent variables

2.6 Statistical analysis 
The primary data collected were coded and entered into Statistical Package for the Social Sciences (SPSS) software (Version 25+), secondary information was gathered from office records of different organizations, reports, related journals and other pertinent sources and was utilized as needed. For statistical analysis data were coded and entered into a computer using SPSS software, version 25+. A variety of descriptive and inferential statistical techniques- including range, frequency, count, percentage, mean, standard deviation (SD) and rank order- were applied to categorize and describe the variables. Additionally, statistical methods such as Pearson’s Product Moment Correlation Coefficient (r) was employed for data analysis and hypothesis testing.
3. RESULTS 
3.1. Selected Characteristics of the Respondents
The farmers’ ages ranged from 25 to 75 years, with a mean of 42.23 years. The average education level was 4.19 years of schooling, the mean family size 7.8 members, and the mean farm size 0.72 ha. The average annual household income was Tk. 238,066.67. On average, farmers received 0.68 days of agricultural training and had moderate extension media contact (mean = 4.72). The mean cosmopoliteness and organizational participation scores were 2.77 and 0.42, respectively, indicating limited external exposure and institutional involvement (Table 1).	Comment by GP: Ward check.



Table 1. Salient features of the selected socio-economic characteristics of the farmers
	S.L
No.
	Characteristics
	Unit of measurement
	Possible range	Comment by GP: No need.
	Observed
range
	Mean
	Standard
deviation

	1. 
	Age
	Year 
	Unknown	Comment by GP: No need.
	25-75
	42.2333
	11.7953

	2. 
	Educational 
level
	Year of schooling
	Unknown	Comment by GP: No need
	0-10
	4.1917
	3.7575

	3. 
	Family size
	No. of persons
	Unknown	Comment by GP: No need
	4-15
	7.800
	3.1180

	4. 
	Farm size
	Hectare
	Unknown	Comment by GP: No need
	0.06-4.25
	0.7164
	0.59909

	5. 
	Annual
household income
	‘000’ Taka
	Unknown	Comment by GP: No need.
	780000-600000
	238066.67
	115674.71438

	6. 
	Agricultural training experience
	No. of days experience
	Unknown	Comment by GP: No need sub title 
	0-9
	0.6833
	2.11926

	7. 
	Extension media contact
	Score
	0-42
	1-19
	4.7167
	2.88239

	8. 
	Cosmopolite-ness
	Score
	0-28
	0-11
	2.7667
	2.71447

	9. 
	Organisational participation
	Score
	0-27
	0-1
	0.4167
	0.49717



3.1.1. Age
The respondents were classified into three age categories: young (<35 years), middle-aged (35.1–55 years), and old (>55 years). 50% were middle-aged, 33.3% were young, and 16.7% were old. The mean age was 42.33 years (standard deviation = 11.80) (Figure 4).	Comment by GP: Why twice shown, 

                  Figure 4: Percentage of age distribution 
3.1.2. Education Level
Educational attainment ranged from 0–10 years of schooling (mean = 4.19 years, standard deviation = 3.75).  25% were illiterate, 1.6 % could only sign their names, and 36.7% each had primary and secondary education (Figure 5).
                  Figure 5: Percentage of educational background


3.1.3. Family Size
Family size ranged from 4 to 15 members, with an average of 7.80 (standard deviation= 3.11). 56.7% of respondents had large families (>6 members), 30% medium, and 13.3% small (Figure 6).                                                           Figure 6: Distribution of farmers by family size
3.1.4. Farm Size
Range of farm size (0.06 - 4.25 ha), averaging 0.72 ha (standard deviation = 0.60). 45% of farmers were smallholders (0.51–1.0 ha), 31.7% marginal, 13.3% medium, and 6.7% large, while 3.3% were landless (Figure 7).
               Figure 7: Distribution of farmers by farm size 
3.1.5. Annual Family Income
Range of annual household income (Tk. 78,000 - Tk. 600,000) (mean = Tk. 238,066.67; standard deviation = Tk. 115,674.71). Most farmers (75%) belonged to the low-income category (Figure 8).
            Figure 8: Distribution of farmers according to their annual family income.
1.6. Agricultural Training Experience
Farmers’ training exposure ranged from 0 to 9 days (mean = 0.68; standard deviation = 2.12). 90% had received little or no training, and only 8.3% had moderate training (Figure 9).
Figure 9: Distribution of farmers according to their agricultural training experience.
3.1.7. Extension Media Contact
Range of extension contact scores from 1-19 (mean = 4.72; standard deviation = 2.88). 86.7% of farmers had low contact, 11.7% medium, and 1.7% high (Figure 10).
                     
Figure 10: Distribution of farmers according to their contact with extension media
3.1.8. Cosmopoliteness
Farmers’ cosmopoliteness scores ranged from 0 to 11 (mean = 2.77; standard deviation = 2.71). 95% had low, 3.3% medium, and 1.7% high levels of cosmopoliteness (Figure 11).
                      
Figure 11: Distribution of farmers according to their cosmopoliteness
3.1.9. Organizational Participation
Range of farmers’ organizational participation scores (0-1) (mean = 0.42; standard deviation = 0.50). 100% of the respondents had low participation (Figure 12).
                           
Figure 12: Distribution of farmers according to their level of organizational participation.
3.2. Farmers’ Attitude Level
Attitude scores were measured on a scale from 1 to 5. The researcher classified these scores into three categories: Low favourable attitude (0-44), Medium favourable attitude (45-52), Highly favourable attitude (>52). The average (mean) attitude score was 44.4333, with a standard deviation of 3.77937 (Figure 13).
               
Figure 13: Distribution of farmers based on their attitude towards fertilizer application in rice cultivation
3.3. Correlation Analysis
To determine relationships between socio-economic characteristics and farmers’ favorable attitude, Pearson’s correlation coefficients were computed (Table 2). Education (r = 0.290**) and agricultural training (r = 0.274*) were significantly and positively correlated with farmers’ attitude at 0.01 and 0.05 levels, respectively. Other variables showed weak, non-significant correlations.
Table 2. Co-efficient of correlation between selected characteristics and farmers' attitude towards fertilizer application.
Correlation table with df(n-2) =60-2=58
	Dependent
variable
	Independent variables
	Correlation of
coefficient with attitude(r)
	Tabulated value

	




Farmers attitude towards fertilizer application on boro rice
cultivation
	
	
	0.05 level
	0.01 level

	
	Age
	0.033
	





0.250
	





0.325

	
	Education
	0.290*
	
	

	
	Family size
	0.123
	
	

	
	Farm size
	0.171
	
	

	
	Annual household
income
	-0.071
	
	

	
	Agricultural training
experience
	0.274*
	
	

	
	Extension	media
contact
	0.064
	
	

	
	Cosmopoliteness
	0.212
	
	

	
	Organizational
participation
	0.155
	
	


*Significant at 0.05 level & **significant at the 0.01 level of probability
*Authors investigation.2025


4. DISCUSSION
The results demonstrate that most respondents were middle-aged (Figure 4), moderately educated (Figure 5), and operated small farms (Figure 7). These findings suggest that active agricultural engagement in the haor areas is concentrated among individuals possessing both experience and physical ability—similar to findings by Akter and Ahmad (2020), who reported greater participation of middle-aged farmers in rural farming.
The low average education (4.19 years) (Figure 5) and training exposure (0.68 days) (Figure 9) indicate poor access to capacity-building opportunities. Education significantly enhances farmers’ cognitive ability to understand modern agricultural practices. The positive correlation between education and attitude in this study supports the conclusions of Basak and Pandit (2011) and Haris (2013), who observed that higher education levels contribute to better adoption of fertilizer management techniques.
The dominance of smallholders (0.51–1.0 ha) (Figure 7) and low-income families (Figure 8) reflects the widespread prevalence of subsistence farming in the haor ecosystem. The findings corroborate Kabir (2015), who highlighted the shrinking per capita cultivable land in Bangladesh.
Moreover, the majority of farmers reported very limited training (Figure 9) and weak extension contact (Figure 10) The lack of training reduces farmers’ ability to apply fertilizers efficiently and sustainably. The analysis further reveals that education and training are the key factors influencing attitude on fertilizer application, while other variables such as age, family size, farm size, extension media contact, cosmopoliteness, and organisational participation had no significant relationship. Similar results were reported by Sarwar et al. (2022) and Mou et al. (2019), confirming that access to education and skill development strongly determines farmers’ adoption of improved agricultural practices.
According to the data, half of the respondents (50%) had a low favourable attitude toward Boro rice cultivation, while 48.3% exhibited a medium favourable attitude. Only a small proportion (1.7%) demonstrated a highly favourable attitude. These findings suggest that although a considerable number of farmers hold at least a moderate level of positive perception toward Boro rice cultivation, the overall level of strong enthusiasm remains limited. The predominance of low to medium favourable attitudes may indicate a need for increased motivation, awareness, and support to encourage more positive outlooks toward Boro rice farming.
In comparison, (Basak and Pandit, 2011) reported that the largest proportion of respondents (57.14%) expressed a favorable attitude towards the application of granular urea fertilizer in rice cultivation. Similarly, (Hasan et al., 2015) revealed that the majority of farmers (74.2%) demonstrated a moderately favorable attitude towards the use of agro-chemicals in rice production. Moreover, these findings highlight the need to further enhance farmers’ attitudes towards technological adoption, with particular emphasis on the judicious application of fertilizers in crop production.
Overall, the study concludes that strengthening farmers’ education, training, and extension services is essential for promoting efficient fertilizer use and sustainable rice production in the haor areas of Bangladesh.
4. CONCLUSION 
In conclusion, it can be said that the sustainable enhancement of Boro rice cultivation plays a vital role in ensuring food security in Bangladesh, which largely depends on improving farmers’ attitude towards proper fertilizer application. Education and agricultural training were found to have a highly positive and significant influence on farmers’ favourable attitude, suggesting that well-educated and trained farmers are more capable of adopting recommended fertilizer practices effectively. On the other hand, factors such as age, annual income, and cosmopoliteness showed negative but insignificant relationships with knowledge, while family size, farm size, extension contact, and organizational participation had positive but insignificant effects.
Although many farmers demonstrated moderate attitude about fertilizer use, they often failed to apply the recommended doses due to economic hardship, lack of motivation, and limited access to technical guidance. In other words, insufficient motivation and inadequate training facilities were identified as major constraints to the balanced and efficient use of fertilizers in Boro rice cultivation.
Hence, it is suggested that large-scale, practical, and need-based training programs be introduced to strengthen farmers’ understanding of fertilizer application in terms of proper timing, proportion, and method. Strengthened extension services, educational initiatives, and close collaboration among government organizations, NGOs, and agricultural departments can play a crucial role in disseminating accurate information and technical support. Providing farmers with improved access to education, credit, and continuous guidance could enhance their decision-making capacity, leading to better fertilizer management and higher productivity. 
Therefore, the study concludes that the level of farmers’ attitude in the study area requires further enhancement and need motivational work to change the attitude of farmers in a favourable direction. Promoting farmer education, agricultural training, and effective extension support can serve as powerful instruments to improve fertilizer application practices, increase crop yields, and ensure sustainable Boro rice production, ultimately contributing to the socio-economic development of the rural farming communities in Bangladesh.
5. SUGGESTION AND DIRECTION FOR FUTURE RESEARCH
It was a small-scale investigation carried out within a limited period and with constrained resources, which naturally led to the purposive selection of the study area. The research was confined to Sunamganj upazila under Sylhet district and relied primarily on the expressed opinions of the respondents, which might not be entirely free from personal perception and bias, despite the researcher’s efforts to maintain objectivity. Moreover, the study covered only nine selected characteristics related to farmers’ attitude towards fertilizer application in rice cultivation, which limits the representativeness and generalizability of the findings.
Future research could be expanded to include a larger and more diverse sample across multiple regions of Bangladesh to gain a clearer understanding of the overall situation. Studies incorporating different explanatory and focus variables may also provide deeper insights into the determinants of attitude. Additionally, comparative research on the effectiveness of various agricultural extension methods and the identification of influencing factors is recommended.
The findings of this study highlight that education and agricultural training are crucial for improving farmers’ knowledge, attitudes, and practices regarding fertilizer use. Therefore, future initiatives should emphasize adult literacy, farmer education, and hands-on training programs through collaboration between government agencies and NGOs. Moreover, addressing financial and supply constraints through subsidies, credit facilities, and reliable fertilizer distribution systems is essential. Strengthening agricultural extension services with ICT tools and engaging youth and farmer groups could further enhance sustainable fertilizer management. Expanding such initiatives to a broader scale would contribute significantly to improving productivity, profitability, and sustainable rice cultivation practices in Bangladesh.
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Percentage	
Young aged (	<	35 years)	Middle aged (35.1-55 years)	Old aged ( 	>	55 years)	0.33300000000000002	0.5	0.16700000000000001	


Percentage	1.6%
36.7%
36.7%

Illiterate (0)	can sign only (0.5)	Primary level (1-5)	Secondary level (5-6)	0.25	1.6E-2	0.36699999999999999	0.36699999999999999	


Percentage	
Large (	>	6)	Medium (5-6)	Small (1-4)	0.75	0.15	0.1	

Percentage
Number 	&	 percentage	
Landless (0.00–0.20 ha)	Marginal (0.21–0.50 ha)	Small (0.51–1.0 ha)	Medium (1.01–2.0 ha)	Large (	>	2.0 ha)	3.3	31.7	45	13.3	6.6	


Percentage	
Low income (	<	2,52,000)	Medium income (2,52,000-4,26,000)	High income ( 	>	4,26,000)	0.75	0.15	0.1	


Percentage	1.7%
8.30%

Very low training received (0-3 days)	Medium training received (3.1_6 days)	High training received (	>	 6 days)	0.9	1.7000000000000001E-2	8.3000000000000004E-2	


Percentage	86.7%
11.70%
1.7%
86.7%

Low contact (0-7)	Medium contact (7.1-13)	High contact (	>	13)	0.86699999999999999	0.11700000000000001	1.7000000000000001E-2	


Percentage	3.3%
1.70%

Low (0-6 score)	Medium (6.10-12 score)	High (	>	12 score)	0.95	3.3000000000000002E-2	1.7000000000000001E-2	


Percentage	
Low participation (0-1)	1	


Percentage	48.3%
1.7%

Low favourable attitude (0-44)	Medium favourable attitude (44.1-52)	Highly favourable attitude (	>	52)	0.5	0.48299999999999998	1.7000000000000001E-2	
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ABSTRACT


 


The study was carried out to assess 


farmers


’


 


attitude regarding 


fertilizer application in Boro 


rice cultivation and to identify the fac


tors associated with it in the haor region of Bangladesh.


 


Appropriate application of fertilizer leads to higher economic growth through 40


-


60% 


increase in crop output and inefficient fertilization causes lowers productivity. Hence, it is 


quite logical 


to u


nderstand farmers’ favourable attitude


 


towards fertilizer application in rice 


and to determine the factors in applying fertilizer in rice of Bangladesh. The study findings 


might be assisted policymakers in designing more effective policies to increase the 


fertilizer 


application at an optimal level by farmers in rice. Moreover, the findings can be helpful for 


the academicians and extension experts to improve their studies and extension activities.


 


Data 


were collected from


 


60 farmers


 


who were randomly selecte


d through a 


structured interview 


schedule


 


that was pre


-


tested beforehand


. Correlation tests were performed to explore the 


relationship between selected socio


-


economic characteristics of the farmers and their 


favourable attitude 


concerning fertilizer applic


ation. The results revealed that


 


education and 


agricultural training experience were found to have a positively significant relationship with 


farmers’ attitudes towards fertilizer application. However, annual household income 


exhibited a negative non


-


signi


ficant relationship, whereas age, family size, farm size, 


extension media contact, 


Cosmo politeness


, and organisational participation showed no 


association with attitude. 


The


 


findings suggest that improving education and providing 


effective agricultural tr


aining can enhance farmers’ understanding of proper fertilizer use. 


Strengthening agricultural extension services and implementing targeted capacity


-


building 


programs could therefore contribute to improved Boro rice productivity and sustainable 


agricultura


l development in Bangladesh.
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