Strengthening Litchi Farming through Targeted Training: Insights from Dinajpur District, Bangladesh

Abstract
The study aimed to assess the extent of training needs among litchi farmers in Dinajpur Sadar Upazila and examine the relationship between their training needs and selected personal and socio-economic characteristics. It also sought to identify key problems faced in litchi production. The research was conducted in five villages Nayonpur, Borol, Kathalipara, Masimpur, and Mahabbotpur within Dinajpur Sadar Upazila. A total of 81 litchi farmers were selected through simple random sampling from a population of 270. Data were collected via personal interviews using a pre-tested structured schedule between September 2 and October 5, 2024. The extent of training needs was the main variable of interest, while eleven characteristics served as explanatory variables. Pearson’s correlation coefficient was used for statistical analysis.The majority of litchi farmers (62.9%) had medium training needs, 30.9% had high, and 6.2% had low training needs. Age, experience in litchi gardening, and communication exposure showed significant positive relationships with training needs, whereas education and knowledge of litchi production, post-harvest handling, and marketing had significant negative relationships. Pesticide application ranked highest among the fifteen identified training priorities, while harvesting ranked lowest. Key problems included the lack of training support from the Department of Agricultural Extension (DAE), poor transportation to markets, and inadequate knowledge of litchi processing and preservation. The findings suggest the need for targeted, need-based training programs focused on areas such as pesticide use, marketing, and post-harvest management. Strengthening the role of the DAE and improving communication infrastructure could enhance knowledge dissemination and boost productivity among litchi farmers.
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Introduction 
Fruits and vegetables are essential for providing the body with vital micronutrients necessary for optimal health and functioning (Ruel et al., 2005; Oyebode et al., 2014). They are rich in various vitamins and minerals, such as vitamin C, potassium, and folate, which support immune function, energy production, and cellular repair. In addition to micronutrients, fruits are excellent sources of dietary fiber, which aids digestion and helps regulate blood sugar levels. The fiber content also promotes a feeling of fullness, assisting in weight management and overall digestive health. Furthermore, fruits and vegetables contain phytochemicals—bioactive compounds that offer numerous health benefits. These include antioxidants like vitamins A, C, and E, which help protect the body from oxidative stress and inflammation. This protective effect is crucial in reducing the risk of chronic diseases such as heart disease, diabetes, and certain types of cancer (Yazew & Daba, 2020). Incorporating a diverse range of fruits and vegetables into one’s diet not only enhances nutrient intake but also adds a variety of flavors, textures, and colors to meals, making them more enjoyable.
Regular consumption of fruits and vegetables is linked to improved overall health and well-being. A diet rich in fruits and vegetables is fundamental for preventing nutrient deficiencies and promoting long-term health. Fruits also have economic importance. Most fruit trees are perennial, and although fruit farming may be expensive initially, it is often highly profitable. Fruits can be processed and preserved in various ways, such as in the form of jams, jellies, candies, and drinks (Richa et al., 2023). Some fruits can be dehydrated for marketing purposes. Most fruits grown in Bangladesh do not thrive in colder countries, creating opportunities for export and earning foreign currency. More than 60 varieties of fruits are cultivated in Bangladesh. Major fruits include mango, banana, papaya, jackfruit, pineapple, guava, litchi, pomelo, and lemon (Uddin et al., 2016).
Litchi (Litchi chinensis) is often hailed as the "king of subtropical fruits" due to its remarkable juiciness and delightful sweet-sour flavor. In Bangladesh, it is a highly valued fruit enjoyed across different social groups. This non-climacteric fruit can grow over 12 meters tall, with a canopy that can reach a similar width under favorable conditions. Its branches are typically crooked or twisted, spreading low and forming a broader canopy than the tree's height. Some varieties have straighter, more upright branches, resulting in a compact, rounded crown. The tree's vegetative growth is significantly influenced by its environment and nutritional factors (Struve, 2009; León-Burgos et al., 2024). Litchi has a long cultivation history in Bangladesh and is also widely accepted in China and other parts of Southeast Asia. The cultivated varieties originated from regions of southern China, northern Vietnam, and Malaysia. Today, major litchi-producing countries include China, Taiwan, Thailand, India, South Africa, Madagascar, Mauritius, and Australia (Nath et al., 2022; Trong et al., 2021; Singh et al., 2012; Punia & Kumar, 2021). In Bangladesh, the leading litchi-growing districts are Dinajpur, Rajshahi, Rangpur, Jessore, Pabna, Chittagong, Dhaka, Sylhet, and Mymensingh. Surplus production in the country could create opportunities to export litchis and earn foreign exchange (Akter et al., 2016). Dinajpur district, located in the northern part of Bangladesh, covers an area of 3,437.98 km² and has an average elevation of 37 meters above sea level (Akter et al., 2015). It is one of the most prominent litchi-producing regions due to its favorable geographical location, soil condition, and rainfall. Many farmers are increasingly interested in litchi cultivation because of its economic returns.
Litchi production in Dinajpur has grown significantly due to farmers' dedication, favorable climate, suitable soil, and good market prices. However, the expansion of litchi orchards remains relatively slow due to a high mortality rate of young plants. Most farmers and agricultural extension agents lack adequate knowledge, training, and skills in litchi cultivation. As a result, many farmers struggle to establish new orchards successfully. Although litchi cultivation can yield high returns, it depends heavily on favorable weather, timely agricultural operations, and proper input use. However, due to a lack of training, many growers are unaware of efficient input use. While several studies have focused on litchi growth and disease management, limited research has been done on the training needs of litchi farmers.
Therefore, this study aims to assess the training needs of litchi farmers regarding different aspects of production, post-harvest handling, and marketing. It also seeks to examine how selected farmer characteristics influence training needs and to identify key problems faced by farmers in litchi gardening. The findings and recommendations are expected to assist producers, traders, consumers, extension workers, and researchers in planning and implementing effective training programs to enhance litchi production and marketing in Bangladesh.
Conceptual Framework of the Study 
A conceptual framework is an analytical tool used to organize ideas and guide research toward achieving its objectives. This study focused on the training needs of litchi farmers, which served as the main dependent (focus) variable. Eleven selected characteristics of the litchi farmers were considered independent variables. These included: age, education level, household size, farm size, size of litchi orchard, annual income, experience in litchi gardening, social mobility, communication exposure, credit received, and knowledge related to litchi production, post-harvest handling, and marketing. It was assumed that the training needs of litchi farmers might be influenced by these characteristics. To assess training needs, fifteen areas were identified: production of planting material, orchard establishment and management, soil and fertilizer management, management of bearing trees, identification of pests and diseases, preventive measures for pest and disease control, methods for disease and pest control, pesticide application, harvesting, post-harvest handling for marketing, preservation techniques, packaging and transportation methods, marketing techniques, and seed collection and preservation. The underlying assumption is that need-based training provided to litchi farmers will improve their technical skills and ultimately contribute to increased production of high-quality litchis, thereby enhancing their socio-economic status. A conceptual model of the study was developed based on these variables and assumptions to provide a clear understanding of the research framework.

Methodology 
Study Area
The study was conducted in Dinajpur Sadar Upazila of Dinajpur district. The Upazila consists of 10 union parishads and 205 villages. Dinajpur was purposively selected for this study due to its intensive litchi cultivation and favorable agro-ecological conditions. Based on consultations with the Upazila Agriculture Officer, two unions—Chehelgazi and Auliapur—were also selected purposively. These unions are densely populated with litchi orchards. From Chehelgazi union, three villages (Nayonpur, Borol, and Kathalipara) were chosen, while Masimpur and Mahabbotpur villages were selected from Auliapur union.
Rationale for Selecting the Research Site
Dinajpur is widely recognized for producing high-quality litchis in Bangladesh. Numerous litchi orchards are scattered throughout the district, and the region offers favorable conditions in terms of water availability, soil type, and climate. The presence of good transportation and communication infrastructure, along with the relatively low cost of conducting research in the area, also influenced its selection. Additionally, limited prior research on training needs of litchi farmers in this region further justified the selection of the study site.

Validity of the Research Instruments and Ethical Considerations 
Validity of Research Instruments
Validity refers to the extent to which a measurement tool accurately captures the concept it is intended to measure. To ensure validity, the researcher reviewed relevant literature to identify and conceptualize appropriate variables. In addition, discussions were held with Sub-Assistant Agriculture Officers (SAAOs) and farmers to ensure the inclusion of relevant items in the research instruments. The main data collection tool—a structured questionnaire—was reviewed and approved by the supervisory committee to ensure its validity and relevance.
Ethical Considerations
Several ethical principles were strictly followed throughout the study:
1. The researcher-built rapport with the respondents before data collection.
2. Respondents were treated with respect and dignity at all times.
3. The purpose of the study was clearly explained to the respondents before beginning the interviews.
4. Autonomy, privacy, and confidentiality were strictly maintained.
5. Care was taken to avoid biased judgments and misinterpretations during both data collection and analysis, particularly with qualitative data.


   
Figure 1:  Map of Dinajpur district showing Dinajpur Sadar upazila

Methods and Procedure of Data Collection 
The researcher personally collected data from 81 respondents using a structured interview schedule through face-to-face interviews. Sub-Assistant Agriculture Officers (SAAOs) and village representatives from the selected villages assisted in introducing the respondents to the researcher. The survey was conducted between 2 September and 5 October 2024. Before conducting the interviews, the researcher established rapport with the litchi farmers and clearly explained the objectives of the study. As a result, the farmers responded willingly and accurately. Whenever any respondent had difficulty understanding a question, necessary clarifications were provided. Excellent cooperation was received from the litchi farmers and other residents of the study area.
Sampling Design 
The target population for this study comprised farmers involved in litchi cultivation in the selected study area. According to information provided by the Sub-Assistant Agriculture Officer of Dinajpur Sadar Upazila and members of the Litchi Chashi Samity, the total number of litchi farmers in the area was 270. From this population, 30% (i.e., 81 farmers) were selected as the study sample using a random sampling method. The distribution of the population and the sample is presented in Table 1.


Table 1 Distribution of population and sample of the respondents in selected Union of Dinajpur Sadar Upazila

	Name of Union
	Name of the villages
	Total Population (Farmers family)
	Sample size

	
Chehelgazi
	Nayanpur
	70
	21

	
	Borol
	40
	12

	
	Kathalipara
	50
	15

	Auliapur
	Masimpur
	50
	15

	
	Mohabbotpur
	60
	18

	Total
	
	270
	81




Result and Discussion:


Measurement of Selected Characteristics of the Litchi Farmers
Eleven selected characteristics of the litchi farmers were considered in this study. The procedures followed for measuring each of these characteristics are described below.
Respondents' demographic and socio-economic characteristics play a crucial role in understanding their agricultural practices and overall well-being. Age was defined as the time elapsed from birth to the date of the interview, measured in complete years as reported by the respondents. Educational level was assessed based on the years of formal schooling completed. A score of zero was assigned to those without formal education, with incremental scores given for each year of schooling. For instance, a score of 10 was assigned for completion of the Secondary School Certificate (S.S.C.) and 12 for the Higher Secondary Certificate (H.S.C.). Household size was determined by counting the total number of family members, including the respondent, spouse, children, and parents. This provided insights into family structure and the availability of labor for farming activities. Farm size and size of the litchi orchard were measured in hectares to evaluate agricultural capacity. Farm size was calculated using a formula that included various land types such as homestead areas, fallow land, ponds, and both owned and leased cultivated land. Similarly, the size of the litchi orchard was derived by summing the area of the respondent’s own and leased litchi orchards. Annual income represented the total earnings of the respondent and their family from all sources, including agriculture, business, and employment. This measurement was crucial for assessing economic stability and the capacity to invest in farming. Experience in litchi gardening was measured in years, indicating the respondent’s familiarity with cultivation practices and adaptability to changing agricultural conditions. Social mobility was measured using a scoring system based on the frequency of visits to various external places, reflecting the respondent’s engagement with broader social networks. Communication exposure was similarly scored based on the frequency of contact with different communication sources, indicating the respondent’s access to agricultural information and technologies.
Finally, knowledge of litchi production, post-harvest handling, and marketing was assessed through a structured questionnaire based on Bloom’s Taxonomy, providing a comprehensive evaluation of the respondents’ understanding and competencies in litchi farming. This multifaceted approach offers valuable insights into the factors influencing the practices, challenges, and developmental potential of litchi farmers in the study area.


Selected Characteristics of the Litchi Farmers
In the present study, eleven characteristics of the litchi farmers were selected as independent variables: age, educational level, household size, farm size, size of the litchi orchard, annual income, experience in litchi gardening, social mobility, communication exposure, credit received, and knowledge of litchi production, post-harvest handling, and marketing. The salient features of these characteristics are presented in Table 2.
Age
The ages of the litchi farmers ranged from 25 to 61 years, with an average of 42.95 years and a standard deviation of 9.49 years. They were categorized into three age groups: young (18–35 years), middle-aged (36–55 years), and elderly (above 55 years). As depicted in Table 2, 64.2% of the respondents were middle-aged, 19.8% were young, and 16% were elderly. This age distribution aligns with findings from previous studies, which reported similar trends among litchi growers in Bangladesh (Ahmed, 2021). It's generally observed that middle-aged and older farmers may have greater training needs compared to younger ones, who are often more adaptable and open to new agricultural practices.
Education Level
The educational attainment among litchi farmers varied from no formal education to higher secondary education, with an average of 3.77 years and a standard deviation of 3.65 years. The respondents were categorized into five educational levels: illiterate, can sign only, primary, secondary, and higher secondary education. Specifically, 14.8% were illiterate, 21% could only sign their names, 42% had primary education, 17.3% had secondary education, and 4.9% attained higher secondary education. These findings contrast with earlier studies where a higher percentage of farmers had attained secondary education. For instance, a study conducted in the Barind area of Bangladesh reported that 19% of farmers had completed secondary education, and 7% had education above the secondary level. Similarly, research on litchi farmers in Meherpur District found that 41.7% of respondents had secondary-level education (Haque et al., 2020). Education plays a crucial role in enhancing awareness, logical insight, and the adoption of new technologies. Farmers with little or no education—comprising 35.8% of this study's sample may face challenges in accessing agricultural information and innovations, thereby necessitating more extensive training programs to bridge the knowledge gap.










Table 2 Salient features of the selected characteristics of the respondent litchi farmers (N = 81)

	Characteristics (Measuring unit)
	Score Range
	Respondents
	Mean
	St. dev.

	
	Possible
	Observed
	Category
	No.
	%
	
	

	
Age (Year)
	
Unknown
	
25-61
	Young (18-35)
	16
	19.8
	
42.95
	
9.49

	
	
	
	Middle-aged (36-55)
	52
	64.2
	
	

	
	
	
	Old ( >55)
	13
	16.0
	
	

	

Educational level (Schooling year)
	

Unknown
	

0-12
	Cannot read and write (0)
	12
	14.8
	

3.77
	

3.65

	
	
	
	Can sign only (0.5)
	17
	21.0
	
	

	
	
	
	Primary (1-5)
	34
	42.0
	
	

	
	
	
	Secondary (6-10)
	14
	17.3
	
	

	
	
	
	Higher Secondary (>10)
	4
	4.9
	
	

	Household size (No. of member)
	
Unknown
	
3-13
	Small household size (Up to 4)
	11
	13.6
	
7.36
	
2.52

	
	
	
	Medium household size (5-7)
	33
	40.7
	
	

	
	
	
	Large household size (>7)
	37
	45.7
	
	

	
Farm size (Hectare)
	

Unknown
	

0.17-4.68
	Landless farmer (Up to 0.02 ha)
	0
	0
	

1.58
	

0.77

	
	
	
	Marginal farmer (0.02-0.2 ha)
	1
	1.2
	
	

	
	
	
	Small farmer (0.21-1.0 ha)
	20
	24.7
	
	

	
	
	
	Medium farmer (1.01-3.0 ha)
	54
	66.7
	
	

	
	
	
	Large farmer (>3.0 ha)
	6
	7.4
	
	

	Size of the litchi orchard (Hectare)
	

Unknown
	

0.20-3.40
	Small size (Up to 1.0 ha)
	66
	81.5
	
0.76
	
0.52

	
	
	
	Medium size (1.01-3.0 ha)
	14
	17.3
	
	

	
	
	
	Large size (>3.0 ha)
	1
	1.2
	
	

	Annual income (‘000’ Taka)
	

Unknown
	

30-350
	Low income (Up to Tk. 100)
	13
	16
	
1.58
	
58.96

	
	
	
	Medium income (Tk. 101-200)
	51
	63
	
	

	
	
	
	High income (>Tk. 200)
	17
	21
	
	

	Experience of litchi gardening (Year)
	

Unknown
	

5-32
	Less experience (Up to 10)
	18
	22.2
	
15.24
	
6.34

	
	
	
	Medium experience (11-20)
	49
	60.5
	
	

	
	
	
	High experience (>20)
	14
	17.3
	
	

	Social mobility (Score)
	

0-21
	

0-9
	Low (Up to 7)
	77
	95.1
	
3.50
	
2.25

	
	
	
	Medium (8-14)
	4
	4.9
	
	

	
	
	
	High (>14)
	0
	0
	
	

	Communication exposure (Score)
	

0-39
	

9-31
	Low (Up to 13)
	24
	29.6
	
18.88
	
5.95

	
	
	
	Medium (14-26)
	50
	61.8
	
	

	
	
	
	High (>26)
	7
	8.6
	
	

	
Credit received (‘000’ Taka)
	

Unknown
	

0-130
	No credit
	59
	72.8
	
16.91
	
33.34

	
	
	
	Low credit (Up to 50)
	10
	12.4
	
	

	
	
	
	Medium credit (51-100)
	10
	12.3
	
	

	
	
	
	High credit (>100)
	2
	2.5
	
	

	Knowledge of litchi production, post-harvest handling and marketing (Score)
	
0-53
	
10-46
	Low (Up to 17)
	13
	16
	

27.68
	

8.2

	
	
	
	Medium (18-34)
	57
	70.4
	
	

	
	
	
	High (>34)
	11
	13.6
	
	





Household Size
The household sizes among litchi farmers ranged from 3 to 13 members, with an average of 7.36 and a standard deviation of 2.52. Based on household size, respondents were categorized into three groups: small, medium, and large. As presented in Table 2, 45.7% of litchi farmers had large-sized households, 40.7% had medium-sized households, and 13.6% had small-sized households. This indicates that a significant majority (86.4%) of the farmers had medium to large households, which may be attributed to factors such as limited adoption of family planning and the persistence of joint family systems in rural areas. Similar household size distributions have been observed in other agricultural communities in Bangladesh. For instance, a study in the Subornachar upazila of Noakhali district reported that 47% of buffalo farmers had medium-sized families (6–8 members), 30% had large-sized families (above 8 members), and 23% had small-sized families (up to 5 members). Another study focusing on wetland farmers found that 56% had medium-sized families (5–7 members), 22% had large-sized families (more than 7 members), and 22% had small-sized families (2–4 members), with an average family size of 5.92 (Rahim et al., 2018 and Uddin et al., 2024). These findings suggest that larger household sizes are common among farming communities in Bangladesh, potentially due to socioeconomic factors and traditional family structures.
Farm Size
The farm sizes among litchi farmers varied from 0.17 to 4.68 hectares, with an average size of 1.58 hectares and a standard deviation of 0.77 hectares. Based on classifications by the Department of Agricultural Extension (DAE), farmers were categorized into landless, marginal, small, medium, and large groups. As presented in Table 2, 66.7% of the farmers operated medium-sized farms, 24.7% had small farms, 7.4% managed large farms, and 1.2% were marginal farmers. Collectively, 91.4% of the respondents operated small to medium-sized farms, reflecting a trend of land fragmentation over generations. This distribution aligns with national patterns. According to the 2008 Agricultural Census of Bangladesh, small farms (0.05–2.49 acres) constituted a significant portion of agricultural holdings, while medium (2.5–7.49 acres) and large farms (above 7.5 acres) were less prevalent. Additionally, a study in Mymensingh district found that small and medium farms made up the majority of agricultural holdings, indicating a consistent trend across different regions (Dev et al., 2016). The predominance of small to medium-sized farms underscores the need for tailored agricultural policies and support systems that address the challenges faced by these farmers, including access to resources, technology, and markets.
Size of Litchi Orchard
Litchi orchards among farmers varied in size from 0.20 to 3.40 hectares, with an average of 0.76 hectares and a standard deviation of 0.52 hectares. Based on orchard size, farmers were categorized into small, medium, and large groups. As presented in Table 2, a significant majority (81.5%) of litchi farmers managed small-sized orchards, 17.3% had medium-sized orchards, and only 1.2% operated large-sized orchards. This indicates that 98.8% of litchi farmers had small to medium-sized orchards, reflecting limited commercial-scale production. These findings align with previous studies. For instance, a study conducted in the Meherpur district of Bangladesh found that litchi cultivation is predominantly carried out in small orchards, often adjacent to homesteads, with 15–20 plants per orchard. This pattern suggests that litchi farming in Bangladesh is largely small-scale and integrated into household agricultural practices (Rahman et al., 2021). 
Annual Income
The annual household income of litchi farmers ranged from Tk. 30,000 to Tk. 350,000, with a mean income of Tk. 158,000 and a standard deviation of Tk. 58,960. Based on income levels, respondents were categorized into three groups: low (≤Tk. 100,000), medium (Tk. 101,000–200,000), and high (>Tk. 200,000). As shown in Table 2, 63% of litchi farmers fell into the medium-income category, while 16% were in the low-income group, and 21% were in the high-income group. These income distributions are consistent with findings from other agricultural studies in Bangladesh. For example, a study on maize farmers in the Lalmonirhat and Panchagarh districts reported average annual incomes of Tk. 279,000 and Tk. 168,230, respectively, with the majority of farmers falling into the medium-income bracket (Guide, 2012). This suggests that litchi farming provides a comparable income level to other agricultural activities in the region.
Experience in Litchi Farming
Litchi farmers in the study exhibited farming experience ranging from 5 to 32 years, with an average of 15.24 years and a standard deviation of 6.34. Based on their years of experience, farmers were categorized into three groups: low, medium, and high experience levels. As shown in Table 1, 60.5% of the farmers had medium experience, 22.2% had low experience, and 17.3% had high experience. These findings align with previous studies. For instance, a study conducted in the Meherpur district of Bangladesh found that a significant portion of litchi growers had initiated cultivation between 1996 and 2012, indicating a similar range of experience (Ibnat et al., 2020). Given that the majority of farmers (82.7%) had low to medium experience, particularly among younger individuals, it is assumed that they may have higher training needs.
Social Mobility
The social mobility scores among litchi farmers ranged from 0 to 3 out of a possible 21, with an average score of 3.50 and a standard deviation of 2.25. Based on these scores, farmers were categorized into low, medium, and high social mobility groups. As presented in Table 2, 95.1% of respondents exhibited low social mobility, while only 4.9% fell into the medium category. These findings are consistent with broader patterns observed in rural Bangladesh. For example, a study examining rural-urban migration and social mobility in Bangladesh found that while migration can lead to increased income and occupational mobility, many rural individuals still experience limited social mobility due to various structural factors (Salam et al., 2023). This suggests that low social mobility remains prevalent among rural farmers.
Communication Exposure
The communication exposure scores of litchi farmers in this study ranged from 9 to 31 out of a possible 39, with an average score of 18.88 and a standard deviation of 5.95. Three groups of farmers low, medium, and high communication exposure were created based on these ratings. Table 2 shows that just 8.6% of litchi farmers had high exposure, 29.6% had low exposure, and 61.8% had medium exposure. These findings align with broader patterns observed among Bangladeshi farmers. For instance, a study by Billah et al. (2024) found that 94.6% of farmers had low to medium exposure to communication media for agricultural extension and rural advisory services, indicating limited contact with extension services and other sources of information. This limited exposure, coupled with low education levels, suggests a higher need for training in litchi farming practices.
Credit Received
This study found that the average credit amount received by litchi farmers was Tk 16,910, with a standard deviation of Tk 33,340. The credit amounts ranged from Tk 0 to Tk 130,000. Farmers were classified as low, medium, and high credit beneficiaries, as well as non-recipients, based on the amount received. As shown in Table 1, 72.8% of farmers had not received any credit, while 12.3% and 12.4% had received medium and low amounts, respectively, and only 2.5% had received high amounts. A study by Rahman et al., (2022) identified collateral requirements, lack of guarantors, and bureaucratic complexities as significant barriers to accessing formal credit among farmers in the Naogaon district. Additionally, research by Alauddin and Biswas (2014) highlighted that smallholder farmers often face challenges in obtaining credit due to stringent lending criteria and limited financial literacy. The low uptake of credit among litchi farmers suggests a need for policy interventions aimed at improving access to financial services. Enhancing credit accessibility could empower farmers to invest in better farming practices, leading to increased productivity and income.
Knowledge of Litchi Production, Post-Harvest Handling, and Marketing
Litchi farmers displayed knowledge ratings in a recent survey that ranged from 10 to 46 out of a possible 53, with an average score of 27.68 and an 8.2 standard deviation. Based on these scores, farmers were categorized into three groups: low, medium, and high knowledge levels. As presented in Table 1, 70.4% of litchi farmers had medium knowledge, 16% had low knowledge, and 13.6% had high knowledge. For, instance, a study by Begum et al. (2022) highlighted that post-harvest losses in litchi production are influenced by factors such as inadequate handling practices and lack of knowledge among farmers, leading to significant economic losses. Additionally, the Food and Agriculture Organization (FAO) reported that the highly perishable nature of litchi, combined with insufficient post-harvest practices, poses challenges in marketing the fruit effectively.  Given that a significant portion of litchi farmers possess only moderate knowledge, and considering the challenges in post-harvest handling and marketing, there is a clear need for targeted training programs. Enhancing farmers' knowledge in these areas could lead to reduced post-harvest losses and improved marketability of litchi.

Issue-wise Training Needs of the Litchi Farmers
Fifteen issues related to litchi gardening were selected to assess the extent of training needs. The total scores, as computed, ranged from 11 to 234. These scores were grouped into three categories, as presented in Table 3. It is evident that training needs varied significantly across the issues. Litchi farmers did not perceive the same level of need for all aspects of training, indicating that specific areas require more attention than others for effective training interventions.


Table 3 Issue-wise training need of the litchi farmers

	Extent of training needs
	

Training aspects
	The nature of training needs
(No. of farmers)
	
TS
	
M
	
RO

	
	
	H
	M
	L
	N
	
	
	

	






High (>160)
	Application of pesticides (doses and methods of application)
	76
	1
	4
	0
	234
	2.88
	1

	
	Ways of Litchi Disease Control
	72
	5
	4
	0
	230
	2.83
	2

	
	Ways of litchi pest control
	62
	18
	1
	0
	223
	2.75
	3

	
	Preventive measures for avoiding
pest and disease infestation
	48
	32
	1
	0
	209
	2.58
	5

	
	Identification of pests and diseases
	55
	16
	10
	0
	207
	2.55
	6

	
	Marketing techniques (selling in Argot, selling in the local wholesale market, wholesaling before harvesting, direct marketing to different markets throughout the country, etc.)
	35
	30
	10
	6
	175
	2.16
	7

	
	Soil and fertilizer management (soil testing, time of fertilization, doses, and methods of application of fertilizers, organic manure management, soil conservation of Litchi orchard, etc.)
	20
	44
	17
	0
	165
	2.03
	7

	


Medium

(85-159)
	Management of bearing trees (irrigation and water management, weeding, mulching, training, pruning, flower induction, pegging heavy branches, etc.)
	4
	41
	35
	1
	129
	1.59
	8

	
	Post-harvest handling of litchi for marketing (pre-cooling, sorting, grading, cooling with litchi leaves and packaging, etc.)
	3
	41
	31
	6
	122
	1.50
	9

	
	Production of planting material
	13
	31
	17
	20
	118
	1.45
	10

	
	Techniques of packaging and transportation of litchi for marketing
	4
	24
	36
	17
	96
	1.18
	11

	Low 
(Up to 84)
	Conservation techniques of harvested litchi
	10
	9
	33
	29
	81
	1.00
	12

	
	Orchard establishment and management (field selection, field layout, selection of species, spacing, planting techniques, fencing, care, etc.)
	5
	18
	25
	33
	76
	0.93
	13

	
	Seed collection and preservation
	1
	13
	23
	44
	52
	0.64
	14

	
	Harvesting (determining the time of
harvesting, methods of harvesting, etc.)
	0
	0
	11
	70
	11
	0.13
	15



Note: H = High (score: 3), M = medium (score: 2), L = Low (score: 1), N = Not at all (score: 0), TS = Total score, M = Mean, RO = Rank Order

Table 3 revealed that out of fifteen aspects, based on the computed total score, seven aspects need high training, these are: the application of pesticides, ways of litchi disease control, ways of litchi pest control, preventive measures for avoiding pest and disease infestation, identification of pests and diseases, marketing techniques, and Soil and fertilizer management. On the other hand, another four aspects need medium training, these are: management of bearing trees, post-harvest handling of litchi for marketing, production of planting material, and techniques of packaging and transportation of litchi for marketing. Rest, four aspects, conservation techniques of harvested litchi, orchard establishment, and management, seed collection and preservation, and harvesting need low training. According to the computed total score, the aspect namely ‘application of pesticides’ ranked first while ‘harvesting’ was last in rank order. It may be due to a lack of knowledge regarding litchi gardening, lack of education, low social mobility, and communication exposure of litchi farmers who were not aware of the application of pesticides for litchi production. For this reason, they felt high training on issues related to the application of pesticides.

Table 4 Relationship between the selected characteristics of the litchi farmers and their training need
	Selected characteristics
	Correlation coefficient (r) value with 79 df

	Age
	0.672**

	Educational level
	                           -0.569**

	Household size
	                          -0.128

	Farm size
	0.127

	Size of the Litchi orchard
	-0.069

	Annual income
	-0.190

	Experience in litchi gardening
	                               0.582**

	Social mobility
	0.195

	Communication exposure
	0.246*

	Credit received
	0.202

	Knowledge of litchi production,
Post-harvest
handling and marketing
	 -0.250*


** Correlation is significant at the 0.01 level (2-tailed). * Correlation is significant at the 0.05 level (2-tailed)

Relationship between the Selected Characteristics of the Litchi Farmers and Their Training Needs
The table presents the correlation coefficients between various selected characteristics of litchi farmers and their training needs, highlighting the strength and direction of these relationships. A strong positive correlation (r = 0.672**) is observed between age and training needs, indicating that older farmers tend to have greater training requirements, possibly due to a desire to update their knowledge or adapt to new practices. In contrast, educational level shows a strong negative correlation (r = -0.569**), suggesting that farmers with higher education levels generally have lower training needs, as they may already possess the necessary skills and knowledge for effective litchi farming. Other characteristics, such as household size (r = -0.128) and the size of the litchi orchard (r = -0.069), exhibit weak correlations, indicating that these factors do not significantly influence training needs. Farm size shows a slight positive correlation (r = 0.127), while annual income (r = -0.190) also demonstrates a weak negative correlation, implying that higher income may correlate with slightly lower training needs. Experience in litchi gardening (r = 0.582**) demonstrates a moderate positive correlation with training needs, suggesting that more experienced farmers may seek further training to refine their skills. Additionally, social mobility (r = 0.195) and communication exposure (r = 0.246*) show weak positive correlations, indicating that farmers with higher social mobility and greater exposure to communication channels may have slightly increased training needs.
Lastly, knowledge of litchi production, post-harvest handling, and marketing (r = -0.250*) reveals a moderate negative correlation, suggesting that farmers with more knowledge in these areas tend to have lower training needs. Overall, the findings indicate that age, educational level, experience, and knowledge are significant factors influencing the training needs of litchi farmers, while other characteristics show weaker or negligible correlations.

Table 5 Distribution of litchi farmers according to their overall problem (N = 70)
	Score Range
	Respondents
	
Mean
	
St. dev.

	Possible
	Observed
	Category
	No.
	%
	
	

	
0-30
	
13-24
	Less problem (up to 10)
	0
	
	
18.65
	
2.77

	
	
	Medium problem (11 to 20)
	56
	69.1
	
	

	
	
	High problem (>20)
	25
	30.9
	
	



Litchi farmers gave their responses as high, medium, low, and no against each problem included in the problem confrontation scale. To ascertain the extent of the seriousness of the problems, the mean value for each of the problems was computed. Problems were ranked according to their mean value and total score. A respondent for any of the four response options was multiplied by its respective weight. Thus, a mean value for each of the problems was obtained by summing all scores for four options and dividing the total scores by their respective sample number.




Table 6 Problems faced by the farmers in litchi production

	
Problems
	Extent of problems (No. of farmers)
	
TS
	
RO

	
	H
	M
	L
	N
	
	

	Lack of training from DAE and other service-providing agencies about litchi production
	67
	12
	2
	0
	227
	1

	Lack of transportation facilities to the market
	54
	13
	12
	2
	200
	2

	Lack of knowledge of litchi processing and preservation
	37
	30
	12
	2
	183
	3

	Inadequate credit facility
	44
	18
	12
	7
	180
	4

	Lack of knowledge on the management of bearing trees
	11
	53
	14
	3
	153
	6

	Lack of skill in orchard establishment and management
	21
	30
	27
	3
	150
	5

	Lack of skill in soil preparation and planting of tree
	17
	38
	19
	7
	146
	7

	Lack of skill in harvesting litchi
	11
	24
	46
	0
	127
	8

	Lack of marketing facility
	3
	17
	55
	6
	98
	9

	Social or political problems
	5
	12
	8
	56
	47
	10


Note: H = High (score: 3), M = medium (score: 2), L = Low (score: 1), N = Not at all (score: 0), TS = Total score, M = Mean, RO = Rank Order
The information presented in Table 6 shows the problems in the production of litchi faced by the farmers. “Lack of training from DAE and other service-providing agencies about litchi production” ranked first and seems to be the most severe problem in litchi farming. On the other hand, most farmers are faced with a lack of transportation facilities to the market and a lack of knowledge on litchi processing and preservation which were ranked 2nd and 3rd position. There were also different problems associated with the production of litchi such as inadequate credit facility, lack of knowledge on the management of bearing trees, lack of skill in orchard establishment and management, lack of skill on soil preparation and planting of trees, lack of skill on the harvesting of litchi, lack of marketing facility, etc. The last problem in the rank order was social or political problems got the 10th position. During a discussion with the farmers, they said that the production of litchi could be increased if the extension activities in the study area increased along with the improvement of the training facility on litchi production.
Training Needs of the Litchi Farmers
The training needs of the litchi farmers were the primary focus of this research. Fifteen training issues were selected to determine the training needs of the farmers. Among the respondents, 62.9% had medium training needs, 30.9% had high training needs, and 6.2% had low training needs on various aspects of litchi production. The litchi farmers require high training in the following areas: application of pesticides, ways to control litchi diseases, methods for pest control, preventive measures for avoiding pest and disease infestation, identification of pests and diseases, marketing techniques, and soil and fertilizer management. Medium training is needed for: management of bearing trees, post-harvest handling of litchi for marketing, production of planting material, and techniques for packaging and transportation of litchi for marketing. Low training needs were identified in the following areas: conservation techniques for harvested litchi, orchard establishment and management, seed collection and preservation, and harvesting. According to the computed total score, the issue of "application of pesticides" ranked first, while "harvesting" ranked last.
Relationship Between the Selected Characteristics of the Litchi Farmers and Their Training Needs
The study examined the relationship between selected characteristics of litchi farmers and their training needs. These characteristics included age, educational level, household size, farm size, size of the litchi orchard, annual income, experience in litchi gardening, social mobility, communication exposure, credit received, and knowledge of litchi production, post-harvest handling, and marketing. Pearson’s product-moment correlation coefficient (r) revealed that age, experience in litchi gardening, and communication exposure had significant positive relationships with training needs, while educational level and knowledge of litchi production, post-harvest handling, and marketing had significant negative relationships. However, household size, farm size, size of the litchi orchard, annual income, social mobility, and credit received showed no relationship with training needs.

Problems Faced by the Farmers in Litchi Production
An attempt was made to identify the problems faced by litchi farmers in litchi production. A total of 10 problems were reported by the farmers, and these were ranked using their mean values. The ranked problems were as follows:
1. Lack of training from DAE and other service-providing agencies about litchi production
2. Lack of transportation facilities to the market
3. Lack of knowledge on litchi processing and preservation
4. Inadequate credit facilities
5. Lack of knowledge on the management of bearing trees
6. Lack of skill in orchard establishment and management
7. Lack of skill in soil preparation and planting of trees
8. Lack of skill in harvesting litchi
9. Lack of marketing facilities
10. Social or political problems
Conclusions
The study concludes that litchi farmers require medium to high levels of training in various areas, particularly in pesticide application, which is identified as the highest training need. Following this, training needs for disease control and pest control ranked second and third, while harvesting had the lowest priority. Additionally, the findings suggest that as farmers age, gain more experience in litchi gardening, and have greater communication exposure, their training needs tend to increase. Older farmers, despite having more experience, face more challenges and therefore feel a greater need for training. In contrast, higher educational levels and increased knowledge in litchi production, post-harvest handling, and marketing correlate with a reduced need for training, as education fosters innovation and skill development among farmers.
Recommendations for Policy Implications
The study indicates a significant need for training among litchi farmers, focusing on various aspects of litchi production, post-harvest handling, and marketing. It emphasizes the importance of implementing training programs and providing non-formal education to enhance farmers' skills and knowledge. Key areas for training include pesticide application, disease and pest control, preventive measures, pest and disease identification, marketing techniques, and soil and fertilizer management.
The training needs of litchi farmers are influenced by their age, gardening experience, and communication exposure, all of which tend to increase their training requirements. Conversely, higher educational levels and greater knowledge in relevant areas reduce their training needs. Therefore, these factors should be considered when planning and implementing training programs by various agencies, including government organizations and NGOs.
Recommendations for Further Studies
The researcher highlights the limitations of the current study on the training needs of litchi farmers in the Dinajpur district and suggests several areas for further research. These include conducting similar studies in other regions to gain a nationwide perspective, exploring additional variables beyond the eleven characteristics examined, and investigating the lack of relationships found between certain factors and training needs. Additionally, the researcher notes a gap in existing literature regarding litchi farmers' training needs and recommends further studies to address this. There is also a call for research to identify the challenges faced by litchi farmers in production and to explore potential solutions to these issues.
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