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An enormous potential exists for increases in rice yield in Bangladesh. However, 

inefficient and imbalanced fertilizer use often impedes farmers from achieving expected 

yields. Farmers have resorted to applying fertilizers at inappropriate rates that do not 

match well with the nutrient requirement of certain crops. It is evident from past research 

that a majority of farmers hardly use the recommended rates for fertilizers. Therefore, 

this study aims to: (i) assess the level of knowledge, attitude, ease of use of technology, 
and motivation of farmers in fertilizer application on rice, (ii) determine the level of 

farmers’ work performance in fertilizer application on rice, (iii) explore the relationships 

between knowledge, attitude, ease of use of technology and motivation of farmers with 

their wok performance in fertilizer application on rice, and (iv) investigate the 

contribution of knowledge, attitude, ease of use of technology and motivation of farmers 

to their work performance in fertilizer application on rice. 

 

 

The work performance theory, the Ability, Motivation, and Opportunity (AMO) model, 

and the Technology Acceptance Model (TAM) were used to develop the theoretical 

foundation for this work performance study. Besides, hypotheses were developed in light 

of these theories and the empirical findings of previous similar studies.  
 

 

This research used a multistage sampling method to reach farmers from twenty one (21) 

rice production areas in Bangladesh. From a total of 3762 farmers, 355 rice farmers were 

selected using the simple random technique as sample for the study. A structured 

questionnaire was adapted to collect data from the respondents. A five (5) point Likert 

scale was used to measure the dependent as well as independent variables. Data were 

subjected to descriptive analysis (mean, standard deviation) to describe the level of 

selected variables. The Pearson correlation analysis was measured to explain the 

relationships between knowledge, attitude, ease of use of technology and motivation of 
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farmers with their work performance in fertilizer application on rice. A multiple linear 

regression analysis was deployed to identify the highest contributing factors towards 

farmers’ work performance in fertilizer application on rice. 

 

 
Results revealed that most of the farmers sampled had a moderate level of knowledge, 

favorable attitude, moderate level of ease of use of technology and a moderate level of 

motivation in fertilizer application on rice. About 45.9% of the farmers had a high level 

of work performance in fertilizer application. Knowledge, attitude, ease of use of 

technology and motivation of farmers had significant positive relationships with their 

work performance in fertilizer application on rice. Moreover, knowledge and motivation 

were found to be strongly related to farmers’ work performance in fertilizer application, 

while ease of use of technology and attitude showed moderate and low relationship, 

respectively. The multiple linear regression analysis showed that knowledge, ease of use 

of technology and motivation of farmers significantly contributed to their work 

performance, while attitude insignificantly contributed to their work performance in 

fertilizer application. All the variables explained 56.1% of the variance in farmers’ work 
performance in fertilizer application on rice. Motivation of farmers was found to be the 

highest contributing factor followed by knowledge and ease of use of technology 

influencing farmers’ work performance in fertilizer application on rice.  

 

 

Since majority of the farmers had a high level of work performance, the study concludes 

that there is still ample scope to improve the rest of farmers’ work performance in 

fertilizer application to attain higher production of rice. Besides, knowledge, ease of use 

of technology, and motivation of farmers were found significant to their work 

performance. Therefore, these factors should be paid greater attention to improve the 

farmers’ work performance in fertilizer application. The study recommended that the 
findings could be used as a reference for similar research in future. Moreover, the study 

findings will serve as a basis for formulating essential policies and procedures for field 

extension, supervision, guidance, counselling and training of farmers. This will in turn 

help inspire and ensure improvements in work performance, specifically towards the 

application of fertilizer on rice among other farmers in Bangladesh. Additionally, the 

findings can help the relevant authorities like the Department of Agriculture Extension 

(DAE) and Soil Resource Development Institute (SRDI) of Bangladesh to initiate more 

institutional approaches to equip farmers with the essential knowledge and motivation 

needed to strengthen their work performance as this will subsequently increase rice 

production. 
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Potensi besar wujud untuk meningkatkan hasil padi di Bangladesh. 

Walaubagaimanapun, penggunaan baja yang tidak cekap dan tidak seimbang sering 

menghalang petani daripada mencapai hasil yang diharapkan. Petani menggunakan baja 

pada kadar yang tidak sesuai dan tidak sepadan dengan keperluan nutrien tanaman. 

Terdapat bukti yang jelas dari kajian lepas bahawa majoriti petani tidak menggunakan 

kadar baja yang disyorkan. Oleh itu, kajian ini bertujuan untuk: (i) Menentukan tahap 
pengetahuan, sikap, kemudahan penggunaan teknologi, dan motivasi petani terhadap 

penggunaan baja ke atas padi, (ii) menentukan tahap prestasi kerja petani dalam 

penggunaan baja ke atas padi, (iii) menentukan hubungan antara pengetahuan, sikap, 

kemudahan penggunaan teknologi dan motivasi petani dengan prestasi kerja petani 

terhadap aplikasi baja ke atas padi, dan (iv) menilai sumbangan pengetahuan, sikap, 

kemudahan penggunaan teknologi dan motivasi petani terhadap prestasi kerja mereka ke 

arah penggunaan baja ke atas padi. 

 

 

Teori prestasi kerja, model Keupayaan, Motivasi, dan Peluang (AMO), dan Model 

Penerimaan Teknologi (TAM) digunakan untuk membangunkan asas teori bagi kajian 

prestasi kerja ini. Selain itu, hipotesis telah dibangunkan berdasarkan teori-teori ini dan 
dapatan empirikal kajian terdahulu. 

 

 

Kajian ini menggunakan kaedah persampelan pelbagai peringkat untuk mencapai petani 

daripada dua puluh satu (21) kawasan pengeluaran padi di Bangladesh. Daripada 

sejumlah 3,762 populasi, seramai 355 petani telah dipilih sebagai responden kajian 

menggunakan teknik rawak mudah. Soal selidik berstruktur yang diubahsuai telah 

digunakan untuk mengumpulkan data daripada responden. Lima (5) skala Likert telah 

digunakan untuk mengukur pembolehubah bersandar dan pembolehubah bebas. Data 

telah dianalisis menggunakan analisis deskriptif (min, sisihan piawai) untuk mengukur 
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tahap pembolehubah terlibat. Analisis korelasi Pearson telah digunakan untuk mengukur 

hubungan antara pengetahuan, sikap, kemudahan penggunaan teknologi dan motivasi 

petani dengan prestasi kerja mereka ke arah penggunaan baja ke atas padi. Analisis 

regresi pelbagai telah digunakan untuk menentukan faktor penyumbang tertinggi 

terhadap prestasi kerja petani dalam penggunaan baja ke atas padi. 
 

 

Hasil kajian menunjukkan bahawa kebanyakan petani memiliki tahap pengetahuan yang 

sederhana, sikap yang baik, tahap kemudahan penggunaan teknologi yang sederhana dan 

tahap motivasi yang sederhana terhadap penerapan baja pada padi. Kira-kira 45.9% 

petani mempunyai prestasi kerja yang tinggi terhadap penggunaan baja. Pengetahuan, 

sikap, kemudahan penggunaan teknologi dan motivasi petani mempunyai hubungan 

yang positif dan signifikan dengan prestasi kerja mereka terhadap penggunaan baja padi. 

Selain itu, pengetahuan dan motivasi didapati mempunyai hubungan yang rapat dengan 

prestasi kerja petani, manakala kemudahan penggunaan teknologi dan sikap masing-

masing menunjukkan hubungan yang sederhana dan rendah. Analisis regresi pelbagai 

menunjukkan bahawa pengetahuan, kemudahan penggunaan teknologi dan motivasi 
petani menyumbang secara ketara kepada prestasi kerja mereka, manakala sikap tidak 

menyumbang kepada prestasi kerja. Semua pembolehubah terlibat menjelaskan 56.1% 

daripada variasi prestasi kerja petani terhadap penggunaan baja ke atas padi. Motivasi 

petani didapati menjadi faktor penyumbang yang tertinggi diikuti oleh pengetahuan dan 

kemudahan penggunaan teknologi yang mempengaruhi prestasi kerja petani terhadap 

penggunaan baja ke atas padi. 

 

 

Oleh kerana majoriti petani mempunyai prestasi kerja yang tinggi, kajian ini 

menyimpulkan bahawa masih ada banyak ruang untuk meningkatkan prestasi kerja 

petani yang lain terhadap aplikasi baja untuk mencapai hasil padi yang lebih tinggi. 
Selain itu, pengetahuan, kemudahan penggunaan teknologi, dan motivasi para petani 

terbukti signifikan terhadap prestasi kerja mereka. Oleh itu, faktor-faktor ini harus 

menjadi lebih perhatian untuk meningkatkan prestasi kerja petani terhadap penggunaan 

baja. Kajian ini mencadangkan agar dapatan ini boleh digunakan sebagai rujukan untuk 

penyelidikan yang serupa pada masa hadapan. Lebih-lebih lagi, dapatan kajian akan 

menjadi sebagai asas untuk merangka dasar penting dan prosedur untuk bidang 

pengembangan, pengawasan, dan melatih petani. Ini seterusnya akan membantu 

memberi inspirasi dan memastikan penambahbaikan dalam prestasi kerja, khusus ke arah 

penggunaan baja padi di kalangan petani lain di Bangladesh. Selain itu, hasil kajian ini 

boleh membantu pihak berkuasa yang berkaitan untuk memulakan lebih pendekatan 

untuk melengkapkan petani dengan pengetahuan dan motivasi yang diperlukan untuk 

mengukuhkan prestasi kerja mereka yang kemudiannya akan meningkatkan pengeluaran 
padi. 
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1 

CHAPTER 1 

1 INTRODUCTION 

The justification for undertaking the study entitled ‘Interrelationship of farmers’ 

knowledge, attitude, ease of use of technology, motivation and work performance in 

fertilizer application on rice in Bangladesh’ is described in this introductory chapter. It 
consists the background of the study, problem statement, research questions, and 

research objectives of this study. This section also highlights the scope, significance, 

assumptions, and organization of the thesis and chapter summary. 

1.1 Background of the Study 

Bangladesh is a very small country of 147570 square kilometres with a population of 

162.7 million, however, only 8.0 million hectares are cultivable land (Bangladesh 

Bureau of Statistics, 2018). Agriculture is the dominant economic source and is 

considered the major source of Bangladesh economy. It plays prominent roles starting 

from food production, poverty reduction to sustainable development. The agriculture 

sector contributes about 14.23% to the total Gross Domestic Product (GDP) from which 

10.66% comes from the crop sub-sector (Bangladesh Economic Review, 2018). Among 

the rural inhabitants, an overwhelming majority (87%) derive at least a portion of their 

income from agricultural activities (World Bank, 2016). Therefore, agriculture is 

considered as one of the dominant driving forces of its growth and development. The 

continuation of the growth of this sector is important to ensure food supply for it’s ever- 

increasing population and to provide income for the rural people of Bangladesh.  

Rice cultivation has a long tradition in Bangladesh. Rice-based agriculture in the country 

is persistent because rice is the stapled food. Bangladesh's food security largely depends 

on rice production. Rice plays the leading role by contributing 92% of total food grain 

production (Chowdhury et al., 2015). Rice is cultivated throughout the country, with the 

exception of the hilly areas in the south-east part. The country's agro-climatic conditions 

are perfect for cultivating rice all year (Sultana et al., 2015). However, the population 

growth rate in Bangladesh is 2 million per year. Hence, it is important to increase total 

rice production to feed the growing population of the country. Simultaneously, due to the 

development of roads, highways, factories and homes, the amount of arable land is 

decreasing at a rate of more than 1% per year (Shelley et al., 2016). Moreover, rice-

growing land needs to be share for cultivating new crops. Therefore, efforts are 

intensified to increase rice yield per unit area. 

Apart from this, small farmers constitute a significant proportion (84%) of the farming 

community in Bangladesh, directly involved with crop production related activities 

(Mondal, 2010).  However, owing to poor management practises, these farmers produce 

lower rice yields. The situation becomes complicated when the farmers apply inputs, 
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particularly expensive phosphorus (P) and potassium (K) fertilizers, at much lower rates 

than the recommended levels and ultimately lower the yield. Farmers would be able to 

achieve optimal yields if they follow recommended packages, such as applying balanced 

fertilizer at the appropriate time. The implementation of recommended production 

technology at the farm level has a lot of potential for increasing yield and net return. This 
can be ensured by using a balanced fertilizer to improve rice yields and minimise the 

yield gap that currently exists. 

Furthermore, improved management practices like fertilizer and improved seeds resulted 

in farming households increased farm production and incomes (Rapsomanikis, 2015). It 

is critical that recommendations on the application of balanced fertilizers to rice not only 

be economic-efficient to farmers, but also fit into their knowledge systems and allow for 

sufficient experimentation and learning. 

1.1.1 Rice Statistics in Bangladesh 

Bangladesh is considered as the world's 4th largest country regarding rice cultivating area 

and production (FAO, 2018). Rice is the staple food for the people and continue to remain 

so in the future. It grows in all the three crop growing seasons of the year namely Aus 

(March-July), Aman (June-November) and Boro (November-May). Rice covers 

approximately 77% of the total cultivated area, including 84.67% of modern varieties 

and 15.33% of the local varieties (Salam et al., 2014). Moreover, it solely contributes 

approximately 92% of the country's overall annual food crop. (Chowdhury et al., 2015). 
Henceforward, rice becomes the leading crop sub-sector in agriculture. It contributes 

significantly to farmers' farm and non-farm profits. At present, the coverage of High 

Yielding Varieties (HYVs) and Hybrid varieties of rice increased from 2631 thousand 

hectares in 1983-84 to 9685 thousand hectares in 2015-16 (BBS, 2018). Total rice 

production has increased between the year 2008-09 and 2018-19 (Figure 1.1). 



© C
OPYRIG

HT U
PM

 

3 

 

Figure 1.1 : Trends of rice production and rice cultivated area over time in 

Bangladesh 

(Source: BBS 2020) 

 

 

According to BBS (2020), the volume of rice production in Fiscal Year (FY) 2008-09 

was 31317 ‘000’ MT. Rice production gradually increased till FY 2017-18 was 36278 

‘000’ metric tonnes. Increasing rice production is a collective effort of high yielding rice 

varieties of rice with large amounts of fertilizer application and a wide range of rice 

fields with adequate irrigation water (Naher et al., 2015). However, the production of 

rice decreased to a level of 34718 ‘000’ MT in FY2018-19.  

At Present total area for Aus, Transplant (T.) for Aman and Boro is 11.52 million 

hectares. The total area for T. Aus is 1.11 million hectares, T. Aman area is 5.62 million 

hectares, and Boro area is 4.79 million hectares. The average yield of Aus is 2.29 t/ha 

and total Aus production 3.06 million ton. The average yield of T. Aman is 2.48 t/ha and 
total Aman production is 15.49 million ton. Moreover, the average yield of Boro is 4.07 

t/ha and total Boro production is 21.56 million ton (Table 1.1). 
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Table 1.1 : Present status of Aus, T. Aman and Boro season  

 
  Area 

(million ha)  

Yield 

(ton/ha)  

Production 

(million ton) 

% of total 

production  

% of total 

area 

Aus 1.11 2.29 3.06 7 10 
Aman 5.62 2.48 15.49 39 49 
Boro  4.79 4.07 21.56 54 41 

Total  11.52 3.11 40.11 100 100 
(Source: BBS 2020) 

 

 

Rice security is closely related to food security in Bangladesh (Brolley, 2015). The 

implementation of several approaches for improve the production of rice and achieve a 

high rice volume in the country. They practice quality seeds from modern cultivars 

instead of local varieties, improved cultivation technologies, coverage of rapid irrigation 

and fertilizer distribution along with developed infrastructures (Bangladesh Rice 

Knowledge Bank, 2017). 

 

Figure 1.2 : The actual farm yield and potential farm yield of clean rice in 

Bangladesh showing a yield gap of 0.83 t/ha or 20.7% 

(Source: Kabir et al. 2015) 
 

 

However, there is a significant on-farm yield gap at the farmers’ level (Kabir et al., 2015) 

(Figure 1.2). The key cause for the present yield gap is lower soil fertility and poor 

fertilizer use (Maene & Bunoan-Olegario, 2015). Bangladesh's food security is critically 

dependent on adequate abundance and accessibility of rice all year round. Therefore, 

appropriate measures should be taken to enhance the yield of rice per unit area to ensure 

the supply of the necessary food for its increasing population.  
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1.1.2 Nutrient Deficiency in Soils of Bangladesh 

Soil fertility is not a constant function. It varies depending on how the plant nutrients are 

used and the intensity of using the crop land. Moreover, intensified crop land use without 

adequate plant nutrient replenishment resulted in soil fertility degradation. In 

Bangladesh, the unbalanced fertilizer application accelerate nutrient deficiency. It also 

increases cropping intensity, depletion of soil organic matter, nutrient leaching and so on 

(Jahiruddin & Satter, 2010). The depletion of nutrients is estimated to affect about 65% 

of Bangladesh's agricultural land (SAARC Agriculture Centre, 2011). 

In Bangladesh, six mineral elements such viz nitrogen, phosphorus, potassium, sulphur, 
zinc and boron are deficient in soils. The most common deficiency is nitrogen (N), which 

is present in almost all Bangladeshi soils. In Bangladesh, phosphorus is the second 

utmost essential nutrient (after nitrogen) limit the production of crops. Nitrogen and 

phosphorus deficiency are common in Bangladesh, with a high rate of deficiency in crop-

growing areas (Islam & Muttaleb, 2016; Sultana et al., 2015). Moreover, potassium level 

in Bangladesh soil is also alarming; as its reserve of any soil is certainly limited (Saha, 

et al., 2009; Miah et al., 2008). 

Before the 1980s, the key problem in Bangladesh is the deficiency of NPK. However 

subsequently, sulphur and zinc deficiencies were frequently registered. (Sohela et al., 

2016; Haque & Jahiruddin, 1994). Deficiency of other nutrients like sulphur, zinc, and 

boron appear with an increase of cropping intensity throughout the country (Fertilizer 
Recommendation Guide, 2012). The micronutrients like zinc (64% decline) and boron 

(82% decline) depleted reaching their critical level during the period 1991 to 2012 and 

caused crop yield decline (Karim & Aktar, 2015). Besides, copper, molybdenum and 

manganese are deficient in crops sporadically (Sarker et al., 2020; Ferdoush et al., 2003). 

The deficiency of micronutrients is more apparent as cropping intensity and High 

Yielding Variety (HYV) crop production increase. Due to the traditional farming system, 

certain plant nutrients exceed at critical levels (Siddique et al., 2014). A better quality of 

soil is important for farm productivity, and to address the constraints related to soil 

fertility in an integrated way is essential for achieving sustainable crop production. 

Therefore, to achieve a high yield of various crops in all growing seasons of Bangladesh, 

the proper application of fertilizers is implemented. 

1.1.3 Fertilizer Utilization Scenario in Bangladesh 

Balanced fertilization is a crucial factor for the sustainable production of a crop. It is a 

very imperative input for the production of rice intensively. The amounts of yield and 

required inputs determine the profit of rice production systems. Hence, to obtain 

maximum grain yield and to attain the highest profitability, it is essential to apply 
appropriate fertilizer into the soil (Khuang et al., 2008). Fertilizer is the most important 

factor in crop production because it supplies soil nutrients (nitrogen, phosphorus, zinc 

and potassium). It contributes up to 75% of the overall production of food (Roberts & 

Tasistro, 2012). Moreover, approximately more than 75% of total fertilizers are used for 

https://www.tandfonline.com/doi/full/10.1080/24749508.2017.1361145
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rice production (Basak et al., 2015; Basak, 2010). Stewart et al., (2005) stated that 27% 

decline in rice yield are observed due to the absence of nitrogenous fertilizer. Besides, 

the results of long-term experiments conducted by Aura, (2016) showed fertilizers 

increase output by 40-60% in grain production. Fertilizer alone added 43% to overall 

rice yield in Boro seasons and 26% in T. Aman seasons, Naher et al. (2011) obtained the 
results from their experiment (Figure 1.3). Apart from, Okoye et al. (2008) noticed that 

fertilizer is increasing the yield boundary that leading to higher rice productivity. 

 

Figure 1.3 : The percentage contribution of organic matter, fertilizer and soil for 

rice production 
(Source: Naher et al. 2011) 

 

 

In Bangladesh, fertilizer is the key input of green revolution that signify the increase in 

rice production (Tomich et al., 1995; Naher et al., 2015). The most commonly used 

fertilizers in this country are Urea, Triple Super Phosphate (TSP) and Muriate of Potash 

(MP), of which urea constitutes about 75% of nutrient use (FRG, 2012). Nitrogen 

contributes significantly to the overall rice yield compare to phosphorus and potassium 

for the seasons of Boro and T. Aman rice. Furthermore, approximately 60% of the total 

annual fertilizer demand is utilized in the season of Boro rice which runs from January 

to March (Jahiruddin et al., 2010). Also, the application of fertilizers in Bangladesh 
agriculture started with the application of urea and TSP in 1957-58 and Muriate of potash 

(MP) was included in the fertilizer schedule from 1960.  
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As time advanced, cropping intensity increases (195% at present). It is accompanied 

by the increasing cultivation of HYV crops. There is a growing demand for nutrients 

which was resulted in an increased nutrient deficiency in the crops. So, it is essential to 

apply nitrogen, phosphorus, and potassium in efficient way to achieve higher production 

of rice (Singh & Singh, 2017; Sisie & Mirshekari, 2011). Additionally, plant nutrients 
such as nitrogen, phosphorus, potassium, sulfur and zinc accounts for more than 92 % 

of the total rice production. As a result, fertilizer consumption increased is reflected 

in total consumption (Figure 1.4). The consumption was 3886 ‘000’mt in 2007-08, 

which decreased to a level of 2865.19 ‘000’mt in 2008-09 and then reached a maximum 

of about 5093.45 ‘000’mt in 2017-18 (Bangladesh Economic Review, 2018). Besides, 

along with urea, phosphate and potash, the use of gypsum, zinc sulphate, and other 

micronutrients are also increased (Jaim & Akter, 2012). 

 

Figure 1.4 : Trends of fertilizer use (000’MT/Year) during 2007-08 to 2017-18 

(Source: Bangladesh Economics Review 2018) 

 

 
The high-yielding varieties demand for ferlizer application. It continues to grow in 

popularity with the increasing cropping intensity. However, the farmers of Bangladesh 

use only 179 kg of nutrients (N: 141, P: 13, K: 17 and S+ Zn+ B+ others: 8 kg)/ha/year, 

while the estimated removal is around 250-300 kg ha/year (Mostafa, 2014; Karim et al., 

1994). It creates an imbalance that becomes apparent at a national level. Additionally, 

Hidayah (2013) explained that 51% of farmers applied fertilizer as recommended 

whereas 47% less than the recommended and 2% of them not as recommended. Hence, 

till now, the actual rate of nitrogen fertilizer is less than the recommended rate. The gap 

between the actual rate and recommended rate is more significant for TSP and MP 

(Sultana et al., 2015). This gap leads to a nutrient imbalance in the soil-plant system 

(Basak, 2010). 
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1.1.4 Agricultural Extension and Work Performance 

Rice production plays a vital role in a nation’s agricultural sector (Athukorala, 2017).  

Bangladesh needs to increase the growth in rice productivity (at least 20% greater than 

the current rice yield) to meet the demand of food-grain for the growing population 

(Rahaman et al., 2019) There is a high level of inefficiency in rice production due to 

inefficient application of agricultural technology like fertilizer (Biswas et al., 2021; 

Rahman, 2003). Despite extensive experience with fertilizers, farmers in Bangladesh are 

still struggling to use them effectively (Mottaleb et al., 2019). In contrast, there is a 

possibility of increasing productivity through the application of appropriate 
technologies, the improvement of farmer performance, or a combination of both factors. 

(Adem & Gebregziabher, 2014; Parveen, 2010). Therefore, farmers need agricultural 

extension service to substantially influence the work performance of the farmers in 

applying appropriate technologies (Anik & Salam, 2017; Elias et al., 2014). 

Agricultural extension is a vital part of agriculture development. It improves farming 

knowledge to increase the production of crops and work performance. Farmers improve 

their limited ability through modern agricultural technologies, and the agricultural 

extension. Moreover, farmers require an agricultural extension to facilitate the increased 

of productivity and income. The farmers expedite the diffusion process of technologies 

such as fertilizer management to boost the productivity. (Athukorala, 2017; Birkhaeuser 

et al., 1991). 

The agricultural extension service provides consultation to promote productivity through 

its agents (Haile et al., 2018). It utilizes modern technologies (Uddin, 2008). In this 

regards, extension agents play an important role in disseminating agricultural 

technologies among farmers and help them to make decisions about appropriate ways of 

farm management (Anesukanjanakul et al., 2019). Extension workers are the front-line 

extension personnel who directly communicate with farmers and help them in solving 

different farm-related problems. They also motivate farmers to adopt improved 

agricultural technologies (Okwoche & Asogwa, 2012). They link agricultural policy, 

agricultural research, agricultural education and training to the non-governmental 

organizations (NGOs), farmer organizations and private sector stakeholders. Therefore, 

extension workers need the skill, knowledge, and technological understanding, skillset 

and ability to improve work performance among the farmers (Armstrong, 2006; Liles & 

Mustian, 2004). 

A good performance of agricultural extension impact the farmers in improving their 

performance and boosting of farm production. Extension performance solves problems 

faced by the farmers in the farm activities. Development of agriculture depends on 

provision of quality extension services (Agholor et al., 2013; Qamar, 2005). Moreover, 

in the less developed countries like Bangladesh, agricultural extension activities focus 

on the performance of the field extension agents (Athukorala, 2017). 
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Despite inadequate resources and lacking supports, agricultural extension of Bangladesh 

has the potential to improve agricultural productivity through transfer and facilitation of 

technologies, knowledge, and skills. Their determination ultimately improve farmers’ 

technology application and work performance. 

1.1.5 Work Performance of Farmers 

Work performance means the level of success in performing a task and the capability of 

an individual in achieving previously set goals (Gibson, 2003). An individual’s work 

performance is the extent to which duties and responsibilities are carried out 

(Ramawickrama et al., 2017). Others added several highlighted elements to this concept 
and considered it as an individual behavior. People work performance is a particular 

behaviors that are observed and measured in terms of skills and abilities (Díaz-Vilela et 

al., 2015; Campbell et al., 1996). Outstanding performance requires an alignment of 

behavior with wisdom and science, skills, and competence to work effectively in a work 

activity (Armstrong, 2008). In other words, work performance includes actions and 

behaviours that are relevant to individual’s goals and is measured as an individual’s 

proficiency. Thus, work performance includes those behaviors that are relevant to 

achieve particular goal, are under individual control that can be observed and measured. 

Moreover, work performance is the results achieved by roles within a defined period of 

time (Bernardin & Russell, 2013).To be specific, individual work performance is based 

on work behaviors but it must meet certain criteria (Ramawickrama et al., 2017). It 
includes general work skills (Rani, 2015).Therefore, it can be said that work performance 

is the extent to which the respondent has shown his or her traits, engaged in behaviors 

and produced results which are appropriate to perform a particular task.  

In case of farmers, work performance represents the ability of farmers in carrying out 

farm activities that effectively lead in production (Demba, 2017). In this context, farmers 

can add value either directly designing or implementing a part of its technological 

process such as creating poison pump himself, always asking a successful person, or 

indirectly by providing knowledge support about rice farming (Shah, 2016). 

Fertilizer is a key component in the agricultural production systems of Bangladesh 

(Rahman, et al., 2011). It is one of the critical inputs used in improving smallholder food 

and agricultural productivity (Burke et al., 2019). Initially, the farmers are not aware of 

fertilizer use for production of crops as well as proper maintenance of soil fertility. 
Gradually, they are well acquainted with the need for fertilizer for crop nutrition 

(Rahman et al., 2009). As a result, chemical fertilizers consists of more than 75 percent 

of total fertilizers used for rice production (Basak et al., 2015; Basak, 2010). 
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Although intensive rice production depends on soil nutrient recapitalization; unbalanced 

use of fertilizers is the most crucial factor of fertilizer management issue in Bangladesh 

(Sultana et al., 2015). The farmers have not utilized the fertilizer as recommended by 

agricultural production practices. The farmers have limited experiences with fertilizer. 

They started with nitrogen (i.e. urea), and were gradually exposed to phosphate fertilizer. 
They lack the knowledge using fertilizers. Moreover, they are not aware of the deficiency 

of micronutrients like Zinc (Zn), Sulphur (S) cause reduction of yield. They also neglect 

the expensive and high quality fertilizers such as MP, Zinc etc., although these fertilizer 

are required in small amounts compare to nitrogenous fertilizer.  

This trend of fertilizer use is worrying because without significant application of 

fertilizers it is not possible for the production of food to keep up with demand from a 

rapidly growing population (Olagunju & Salimonu, 2010). The farmers’ application 

rate for all three fertilizers (Urea, TSP and MP) is always lower than the 

recommendation, and farmers obtain lower level of yield. Dissatisfied yield is the result 

of poor management. 

1.1.6 Selected Influential Factors of Work Performance 

Work performance is mentioned as quantity and quality of the output of each individual 

who is working to achieve a specific goal (Ramawickrama et al., 2017). This work 

performance is differently defined. It is measured in different disciplines in different 

ways due to its complexity. Koopmans et al. (2011) have conducted a study on individual 
work performance in different research fields, including occupational health, psychology 

and management. They proposed to conduct empirical studies for future researchers 

associating with different types of professions. Individual work performance is a key 

variable in work psychology. It works as an outcome or a consequence of many variables 

in many studies. Individual performance is mainly treated as a dependent variable 

(Philippaers, 2016; Muindi et al., 2015; Hettiarachchi & Jayarathna, 2014). However, 

not many studies are conducted on work performance on the farming organization (Harif 

et al., 2013; Sambodo, 2007).  

Human behaviour like work performance is unpredictable. It differs from individual to 

individual, and on the part of same individual at different points of time (Ramawickrama 

et al., 2017). Different studies found that no two farmers are the same, even from similar 

backgrounds and working on similar operations (Pearcy, 2012). Moreover, work 
performance is influenced by individual differences. It includes individual’s abilities, 

personality and motivation (Rani, 2015). 

A wide range of factors such as farmers’ demographical, psychological, economic 

characteristics influence their performance behavior regarding agricultural practices 

(Zeweld et al., 2017). Moreover, work performance is related to knowledge, skills, 

abilities, motivation, personality traits and other attributes (Ramawickrama et al., 2017, 

Rani, 2015; Guzman, 2008). Due to the variation of those factors, work performance 

varies from person to person. Previous researchers identify a number of factors like 
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personality traits, commitment, job involvement, motivation, knowledge, satisfaction, 

farm management practices, socio-economic characteristics of the respondents as the 

predictors of individuals’ work performance. However, farmers’ cognitive (i.e., 

knowledge) and affective (i.e., attitude & motivation) responses and technological 

characteristics (i.e., ease of use) are essential factors that need to emphasize for applying 

agricultural technologies by the farming community. 

Farmers’ knowledge and attitude are essential for assessing their technology using 

behavior (Meijer et al., 2015). Farmers with high-quality knowledge know what 

information they require, who to contact, and how to go about completing their chores 

(Lim et al., 2013). Moreover, farmers' attitudes toward soils are critical when it comes 

to developing technologies and management treatments (Dawoe et al., 2012). In 

addition, individuals’ knowledge and attitude are treated as important determinants of 

performance (Rani, 2015; Pringle, 1994). Respondents’ knowledge and their personal 

attitudes relevant to their tasks as are core factors that enhance their work performance 

(Oluikpe, 2012; Wauters et al., 2010). 

At the farm level, motivation is critical in the decision-making process by the farmers 

(Inwood et al., 2013). Maintaining and improving individuals' motivation for a particular 
practice is a key topic for researchers, as motivation is ingrained in nearly every facet of 

performing a technology (Chiou, 2015; Kumarawadu, 2011). Adequate motivation is a 

crucial factor for higher performance (Choi, 2014). Additionally, motivation makes 

people to perform their work effectively (Ufuophu-Biri & Iwu, 2014). 

Perceived attributes of certain practices such as easy to apply had the greatest influence 

on farmers’ technology application decisions (Bwambale, 2015). The decision to use 

technologies is dependent on how farmers perceive technology. Farmers reject a 

technology that is not enough easy and not suited to their work environment (Sinjaa et 

al., 2004). The perceived ease of use of technology is an important determinant for work 

performance (Kuo & Yen, 2009). Studies indicated that perceived ease of use is 

positively associated with continuance intention in the context of technology application 

(Chiu & Wang, 2008). 

Moreover, to provide a theoretical basis for work performance, researcher employed the 

theory of work performance (Blumberg & Pringle, 1982), Ability, Motivation and 

Opportunity (AMO) model (Bailey, 1993) and Technology Acceptance Model (TAM) 

(Davis, 1985). According to the theory of work performance, people knowledge and 

attitude directly anticipates their work performance. While, Ability, Motivation and 

Opportunity (AMO) model explained that appropriate motivation is essential to perform 

better by the respondents. Moreover, the Technology Acceptance Model (TAM) is a 

comprehensive model for explaining work performance related to technology use like 

fertilizer application by the farmers. According to this model, perceived ease of use 

technology is critical for an individual's work performance when it comes to technology 

application, since it has a substantial impact on the individual's actual usage behavior 

(Kuo & Yen, 2009). 
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Hence, the researcher selected knowledge, attitude, ease of use of technology and 

motivation as influential factors for determining farmers’ work performance in fertilizer 

application on rice. Moreover, prior studies considered farmers’ knowledge, attitude, 

ease of use of technology and motivation in a single study rather examining their roles 

in separate studies, especially in the context of farmers. 

In addition, the researcher belief that eliciting the extent of farmers’ work performance 

in fertilizer application develop a better understanding of the types of policies to 

stimulate farmers’ work performance regarding fertilizer application in the future. 

Previous researchers (Bagum et al., 2019; Oluwatoyin, 2019; Demba, 2017; Shah, 2016) 

found the contributing factors on respondents’ work performance and recommended 

guidelines to identify intensified areas to improve work performance of concerned 

people. Therefore, it is crucial to explore the factors that influence and strengthen the 

work performance of farmers in fertilizer application. 

1.2 Problem Statement  

The production of rice grains shapes the performance of the agriculture sector in 

Bangladesh. However, the national average rice yield (2.60 t/ha) is much lower than the 

potential national yield (5.40 t/ha) and compared to other rice-growing countries (Jahan 

et al., 2015). The population of Bangladesh is 162.7 million. The populace will increase 

to 189.85 million by the year 2030, and thus, about 42.50 MT of rice is required for the 

people (BBS, 2016). Moreover, the rate of population growth and the level of rice 
consumption are relatively high. The current rice yield of 2.74 t/ha, needs to be increased 

to 3.74 t/ha (Bangladesh Rice Knowledge Bank, 2017), to keep the production of rice in 

line with the growing population of the country. However, a gap, ranging from 1 to 3 

t/ha, exists in between yields currently obtained by farmers and what could be achieved 

with improved management practices (Kabir et al., 2015). Rice farming faces challenges 

with stagnated overall production at a low level (Chen et al., 2014; Pandey et al., 2010).  

Balanced fertilization is the key factor to enhance the production of rice. The 

development of high-yield rice is responsive to fertilizer (Masum et al., 2018). 

Moreover, with appropriate fertilizer application technology, farmers can increase rice 

yields (Semeon et al., 2013; Hu et al., 2007). Therefore, the timely application of 

fertilizer by farmers at the recommended rate is essential for improving rice yield.  

However, the current level of applying fertilizer is significantly lower than the 
recommended levels for almost all food crops. Farmers resort to apply imbalanced 

fertilization that does not well match the nutrients requirement and soil fertility rates 

(Yousaf et al., 2017). About 51% of farmers applied fertilizer as recommended and the 

rest of them were used less than the recommended rate (Hidayah, 2013). Moreover, 

farmers often apply nitrogenous fertilizer at rates and times not well matched to the needs 

of the crop (Merkebu & Amsalu, 2018; Buresh & Timsina, 2008). At the farm level, a 

substantial gap exists between the actual and recommended rate of all major fertilizers 

applied in rice cultivation (Sultana et al., 2015; Shah et al., 2008). The gap between the 
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recommended rate and actual amount of fertilizer application is much higher for TSP 

and MP compared to Urea. The farmers’ fertilizer applications contrast sharply with the 

extension recommendations. Furthermore, general farmers hardly use fertilizer based on 

the recommendation from the Soil Resource Development Institute (SRDI) and 

Department of Agriculture Extension (DAE) of Bangladesh (Sultana et al., 2015). 

As a result, the imbalance of soil nutrients increased, which is the major cause of the 

stagnation in rice yields. Inefficient use of inputs like fertilizer results in leading to soil 

degradation and lower productivity (Basak et al., 2015). A deficit of some nutrient 

elements have a detrimental effect on crop performance and yield (Francini & Sebastian, 

2019). Furthermore, the unbalanced use of fertilizers and inadequate attention given for 

soil improvement and maintenance made the situation difficult (Ali et al., 2017).  

A large potential exists to increase rice yield; however, inefficient and imbalance 

fertilizer use is one of the most limiting factors (Singh & Singh, 2017; Kashem & 

Faroque, 2011). Individual’s performance towards efficient use of fertilizer application 

close the gap between actual and potential outputs (Bagum et al., 2019; Amegnaglo, 

2018; Audibert, 1997). Peoples’ work performance is highly influenced by their ability 

to use knowledge and skills for a required task (Khan & Nawaz, 2016). Therefore, 
farmers’ work performance signifies their ability to carry out farm activities that lead to 

higher production (Demba, 2017). Moreover, farmers can increase rice yields by 

improving the timing of fertilizer application (Islam, 2015). In addition, farmers need to 

apply the recommended rate of fertilizer, at the proper time and method to sustain 

agricultural production (Hameed & Sawicka, 2017). Hence, to gear up the production of 

rice, farmers are encouraged to improve their work performance to adopt and apply 

balanced fertilization on rice. The improvement of farmers’ work performance in 

Bangladesh has become an emergency due to the rapid increase in population and food 

demand.  

To benefit the farmers from agricultural research, it is crucial to consider the farmers’ 

knowledge, needs and aspirations as a starting point (Altieri, 2002). Practically, farmers 
are habituated to apply imbalanced fertilization that cannot meet the demand for soil 

nutrients and yield of rice (Yousaf et al., 2017). It implies that farmers’ work 

performance to apply fertilizer is insufficient with the requirement of crops. Therefore, 

there is a gap between the actual rate and the recommended rate of fertilizer (Sultana et 

al., 2015; Basak, 2010). Research on fertilizer issues is conducted (Cui et al., 2010; 

Ladha et al., 2005; Hite et al., 2002); however, only a few research is conducted on 

farmers’ work performance towards applying better technology (Demba, 2017; Nkari & 

Kibera, 2016; Hassan, 2015).  

Moreover, knowledge, attitude, ease of use of technology, and motivation are crucial 

factors that are emphasized for the application of agricultural technologies by the 

farming community (Meijer et al., 2015; Bwambale, 2015; Inwood, et al., 2013). 

However, prior studies did not consider farmers’ knowledge, attitude, ease of use of 
technology and motivation in a single study rather examined their roles in separate 
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studies, especially in the context of farmers. Therefore, the combined effect of those 

determinants is quite unknown.  

Furthermore, the theory of work performance, Ability, Motivation, Opportunity (AMO) 

model and Technology Acceptance Model (TAM) are still rarely utilized for applying 

agricultural technology (Sharifuddin et al., 2018; Janudin et al., 2007). In addition, 
applying the theory of work performance, AMO model and TAM model all together to 

investigate farmers’ work performance is very new. Apart from this, very few research 

is conducted on the extent of farmers’ work performance in fertilizer application on rice 

and how various factors interact in the context of Bangladesh. To fill up the practice, 

research and theoretical gap, this study is formulated to determine the interrelationship 

of farmers’ knowledge, attitude, ease of use of technology, motivation and work 

performance in fertilizer application on rice in Bangladesh. 

1.3 Research Questions 

The research questions for this study were: 

 

1) What is the extent of farmers’ work performance in fertilizer application on 

rice?  

2) What are the factors that influence farmers’ work performance in fertilizer 

application on rice? 

3) What are the relationships between the selected factors of farmers and their 
work performance in fertilizer application on rice? 

4) What is the contribution of the selected factors to farmers’ work performance 

in fertilizer application on rice? 

 

 

1.4 Research Objectives  

The overall objective of the present study was to investigate the interrelationship of 

farmers’ knowledge, attitude, ease of use of technology, motivation and work 

performance in fertilizer application on rice in Bangladesh. The specific objectives were: 

 

1) To assess the level of knowledge, attitude, ease of use of technology and 

motivation of farmers in fertilizer application on rice in Bangladesh. 

2) To determine the level of farmers’ work performance in fertilizer application 

on rice in Bangladesh. 

3) To explore the relationships of knowledge, attitude, ease of use of technology 

and motivation of farmers with their work performance in fertilizer 
application on rice in Bangladesh. 

4) To investigate the contribution of knowledge, attitude, ease of use of 

technology and motivation of farmers to their work performance in fertilizer 

application on rice in Bangladesh. 

 



© C
OPYRIG

HT U
PM

 

15 

1.5 Significance of the Study 

It is often stated that the soils of Bangladesh are the most fertile in the world. However, 

the deficiencies of critical elements have arisen in rice and other crops because of 

intensive cultivation. There is a need to supplement the nutrients for high yields of rice. 

Fertilizer use leads to higher economic growth through increased output by 40-60% in 

grain production (Aura, 2016). On the contrary, the inefficient application of fertilizer 

causes soil degradation and lowers productivity (Basak et al., 2015). Considering the 

above situation, it is e logical and vital to understand farmers’ work performance in 

fertilizer application on rice and to determine the factors that influence their work 

performance in applying fertilizer on rice in Bangladesh.  

To know and seek field problems, the selection of farmers as a target population is 

noteworthy; since they are the direct spectators at the field level. They have many years 

of practical experience and have seen the changes that occur in the field of agriculture. 

Sustainability in agriculture remain a mirage unless farmers on the ground realize the 

problem correctly in time. Furthermore, farmers make a major contribution to reducing 

hunger and poverty by increasing their productivity and incomes.  

The empirical study is significant because it determines the current level of farmers’ 

work performance in fertilizer application and also involves the variable knowledge, 

attitude, ease of use of technology and motivation of farmers that so far have never been 

conducted previously in the context of Bangladeshi. Thus, this study provides new 
insights to fill the gaps of previous studies on farmers’ work performance in fertilizer 

application. The study also contributes to the current literature regarding farmers’ work 

performance in fertilizer application and their significance in rice farming locally and 

globally. 

The findings are beneficial in a number of ways. At first, these could assist policymakers 

in designing more effective policies to increase the fertilizer application at optimal level 

by farmers on rice cultivation. Moreover, the findings can be helpful for the 

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

Additionally, the government's effort would be pointless, if the farmers do not apply the 

fertilizer extensively at an optimal level. Therefore, an understanding of farmers’ work 

performance in fertilizer application is important. This study aims to fulfil this important 

task. 

1.6 Scope of the Study 

The scope of this study is investigating the interrelationship of farmers’ knowledge, 

attitude, ease of use of technology, motivation and work performance in fertilizer 

application on rice in Bangladesh. Fertilizer is an essential element for improving rice 
yield. There is a requirement for more understanding of the current level of farmers’ 

work performance in fertilizer application that enhances the country’s rice production. 
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The scope of the study, therefore, obviously includes an investigation of several factors 

relevant to farmers' work performance in fertilizer application on rice. 

This study is s carried out in the district of Gaibandha, one of the most intense rice-

growing area of Bangladesh. Identifying the factors that influence farmers’ work 

performance in fertilizer application on rice is the main objective of this study. There are 
a number of factors that effect on the application of fertilizer. A factor that improves the 

application of a certain technology in one crop and location at one time impede or e 

insignificant to the work success of farmers using the same technology in a different crop 

or location at the same or different time. Consequently, it is challenging to recognize 

universal factors that hinder or improve the work performance of farmers in fertilizer 

application. Therefore, this study seems to be important to explore those contextual 

factors.  

The findings are especially beneficial for farmers who grow rice. The study findings, 

however, may also have implication for other areas in Bangladesh as well as other 

countries where the socio-economic conditions of farmers, agricultural systems and 

geographical conditions are close to those in the study area. 

1.7 Assumptions  

The researcher considers the following assumptions while executing this study.  

 

1. The respondents chosen for the study were sufficiently capable to answer the 
questions made by the researcher.  

2. The selected respondents were able to furnish suitable responses to the 

questions comprised in the questionnaire. 

3. The opinions and outlooks provided by the selected farmers were the 

representative opinions and outlooks of other farmers in the field of study.  

4. The data collected by the researcher from the respondents were free from 

biases.  

5. The objects and scales used to measure the variables were fairly sufficient to 

represent the real views and opinions of the respondents. 

6. The data for the study was valid and reliable.  

7. The study findings were predicted to be helpful for planning and executing 

various extension programs for improving the efficient application of 
fertilizer by farmers and increasing rice production in the country.  
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1.8 Definitions of Key Terms 

(a) Work Performance 

 

Conceptual Definition: The work performance of an individual can be defined as the 

actual things of what people do and a series of events or activities towards achieving the 

ultimate goal (Campbell & Wiernik, 2015).  

Operational Definition: The extent of farmers’ aptitude in applying fertilizer effectively 

according to optimal rate, time and method to enhance the production of rice.  

(b) Knowledge 
 

Conceptual Definition: Knowledge refers to the aggregation of facts and information 

which is strengthened through experts’ opinion, skills and experience (Semeon et al., 

2013).  

Operational Definition: Knowledge refers to the extent of farmers’ awareness 

(understanding) level based on the construct of fertilizer application method, rate time 

and other management practices in rice farming. 

(c) Attitude 
 

Conceptual Definition: An attitude is either a positive or negative sense of readiness 

learned and structured through experience, which then exerts an effect on the particular 

person's reaction to people, objects, and situations (Hettiararchchi & Jayarathna, 2014). 

Operational Definition: Attitudes refers to the extent of a farmer’s positive or negative 

feeling associated with the construct of fertilizer application method, rate, time and other 

management strategies in rice. 

(d) Ease of Use of Technology 

 

Conceptual Definition: The degree to which an innovation seems to be easy to 

understand or apply is considered as perceived ease of use (Zeithaml et al., 2002). 

Operational Definition: Ease of use refers to the degree to which a farmer believes that 

application of fertilizer according to recommended or optimal rate, time and method and 

other management practices in rice is easy for them. 
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 (e) Motivation 

 

Conceptual Definition: Motivation is defined as an internal drive that stimulates people 

into action and direction to behaviour (Romando, 2008).  

Operational Definition: Motivation refers to the inner state to which farmers’ 
intentionally chose to engage in the application of fertilizer according to the 

recommended or optimal rate, time and method and other management strategies in rice. 

(f) Upazila 

 

Upazila is an administrative region in Bangladesh. They function as sub-units of districts. 

In Bangladesh, every Upazila has an Upazila Agriculture Office. The office plays a role 

as a source of information, training centre and other agricultural activities as assigned to 

them from regional or national level.  

(g) Technology  

 

Technology means innovations developed by the researchers, which are intended to 

improve agricultural productivity for high quality and quantity yield gains (Nordin et al., 
2014). According to farmers, technology refers to crop varieties and what kind of 

fertilizers are suitable for the soil (Chi & Yamada, 2002). Hence, fertilizer is considered 

as a technology that increases the yield of crops remarkably, alleviate food insecurity 

and improve environmental services (Meijer et al., 2015).  

(h) Fertilizer  

 

Fertilizer is generally defined as any substance (chemical, organic and microbial) added 

to the soil supply elements required for the nutrition of the plant (BARC, 2012). 

1.9 Organization of Thesis 

This thesis consists of five (5) main chapters. Chapter one (1) highlights the study 

background, problem statement, research questions, research objectives, scope, 

significance and assumptions of the study. Chapter two (2) presents a brief overview of 

rice production and the significance of fertilizer on crops as well as several kinds of 

literature related to farmers’ work performance and other influencing factors. Chapter 

three (3) describes the study area, population and sampling technique, data collection 
procedures, measurement procedures of farmers’ work performance level and statistical 

analysis techniques. Chapter four (4) explores the key findings and discussion of the 

findings. This chapter elaborately described the findings related to the level of farmers’ 

work performance as well as other influencing factors. Moreover, the relation and 

contribution of influencing factors on farmers’ work performance are also discussed. 
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Finally, Chapter five (5) highlights the conclusions based on key results of this study and 

possible implications of the findings.  

1.10 Summary 

The reasons for investigating of this study entitled ‘Interrelationship of farmers’ 

knowledge, attitude, ease of use of technology, motivation and work performance in 

fertilizer application on rice in Bangladesh’ are describe in this introductory chapter. It 

also highlights the scope, significance of the study, and the organization of the thesis.  
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