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Abstract
This empirical study examines the indebtedness patterns and credit utilization behaviour of farmers in Bikaner district, Rajasthan through a multi-stage random sampling of 90 cultivators during 2017-18. Results reveal that 67.8% of rural households are indebted, with institutional sources dominating credit supply at 74.84%, primarily through commercial banks (92.23%), while non-institutional lenders account for 25.16% of total borrowing. The analysis demonstrates significant farm-size disparities in debt burden, with per farmer indebtedness escalating from ₹232.57 thousand for small farmers (<8.5 ha) to ₹475.05 thousand for medium farmers (8.5-15 ha) and ₹727.50 thousand for large farmers (>15 ha). Productive loans constitute 76.47% of total credit, with tubewell construction commanding the largest share (38.26%) reflecting irrigation imperatives in this arid region, followed by land development (27.69%) and farm machinery (17.37%). Non-productive borrowing (23.53%) is concentrated in healthcare (33.65%), house construction (31.61%), and marriage expenses (24.62%), with smaller farmers disproportionately dependent on such credit for survival needs. The findings underscore the vulnerability of marginal farmers to debt traps due to higher reliance on expensive informal credit and consumption-oriented borrowing, highlighting urgent policy needs for enhanced institutional credit access, financial literacy, and productive investment promotion in Rajasthan's desert agriculture.
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Introduction	Comment by santosh samantaray: Contextual flow should be like the following National context….Rajasthan arid agri…..Bikaner specific challenges
Agriculture has long been the backbone of India’s economy, accounting for nearly 17.4 percent of national income and employing around half of the workforce (Economic Survey 2018). In arid Rajasthan—where over 50 percent of cropland is rainfed and small and marginal farmers predominate—access to timely, adequate credit is essential for sustaining production and livelihoods. Yet, despite concerted policy efforts and steady increases in institutional lending, rural indebtedness has escalated into a chronic challenge. Between 2013–14 and 2017–18, Chandar, S. (2014).  annual agricultural credit targets rose from ₹7 lakh crore to ₹10 lakh crore, with actual disbursements consistently exceeding targets (Banerjee and Verma (2018). Nonetheless, by 2019, fully half of India’s agricultural households carried outstanding debts averaging ₹74,121—nearly six times their 2003 level (NSSO Situation Assessment Survey 2019). Institutional loans under schemes like the Kisan Credit Card have improved access, but informal sources still account for roughly one-third of total borrowing, often at exorbitant interest rates. In Bikaner district, the confluence of a harsh desert climate, limited irrigation, and small landholdings has intensified farmers’ reliance on credit. Studies indicate that institutional sources meet only 30–50 percent of short-term needs, compelling many cultivators to turn to moneylenders. Repayment performance is weak: approximately one in four loans is overdue, and non-productive uses—medical emergencies, social ceremonies, or consumption—frequently deplete funds meant for crop investment. High input costs, volatile prices, and recurrent droughts exacerbate financial strain Singh et al (2005).  Although credit for productive purposes can boost yields and income, diversion into unproductive channels triggers a debt-trap: compounding interest and mounting principal deepen rural distress. The burden of non-performing assets in agriculture swelled from ₹2.25 lakh crore in 2013 to over ₹9 lakh crore by 2017–18 (RBI Annual Report 2018). Understanding the extent, sources, and purposes of indebtedness—and the socio-economic determinants underpinning farmers’ ability to repay—is vital for crafting targeted interventions. 	Comment by santosh samantaray: Several in-text references are incorrectly formatted or incomplete. Provide complete citations and ensure consistency with journal style	Comment by santosh samantaray: Out dated statistics ..More recent data (post 2029) would enhance relevance.
Material and Method
The study employed a multi-stage random sampling design to capture the diverse agricultural settings of Bikaner district. Initially, three tehsils—Bikaner (canal-irrigated), Nokha (rainfed), and Dungargarh (tube-well irrigated)—were purposively chosen based on their high credit disbursement profiles. From each tehsil, one representative village (Khara, Deshnok, and Momasar) was selected in consultation with the Lead Bank, reflecting varying irrigation conditions and loan volumes. A random sample of 30 farmers per village (total n = 90) was drawn from patwari records, then stratified into small (< 8.5 ha), medium (8.5–15 ha), and large (> 15 ha) landholding categories using mean ± standard deviation, yielding 60 small, 18 medium, and 12 large farmers. Primary data for 2017–18 on socio-economic profiles, credit sources, outstanding amounts, and loan purposes were gathered through a pre-tested schedule validated by five experts and refined via a pilot survey. Secondary data on district-level loan disbursement and outstanding balances were obtained from the State Bank of India’s Lead Bank records. 	Comment by santosh samantaray: Clarify this and specify actual cut-off values and rationale..
Credit Profiles and Loan Utilization Patterns
The objective of this study examines the extent of indebtedness and the diversity of credit sources among Bikaner’s farmers by integrating district-level disbursement data from the Lead Bank with field-level surveys of 90 sampled cultivators stratified into small (< 8.5 ha), medium (8.5–15 ha), and large (> 15 ha) land­holding categories. Through frequency tables and percentage analyses, the total loan amounts and per-hectare borrowings reveal stark disparities: smallholders rely heavily on high-cost non-institutional lenders (moneylenders, traders, relatives), whereas larger farms access greater shares of formal credit from commercial banks, cooperatives, and regional rural banks. Two delves into the purposes of loans—productive (seed, fertilizer, irrigation) versus non-productive (medical, social ceremonies, consumption)—and maps outstanding balances across land-holding groups using mean values and proportionate distributions Singh et. al. (2014). This dual-layered approach uncovers critical insights into how credit structure and loan use intertwine, spotlighting the vulnerability of marginal farmers who, despite smaller borrowings, face disproportionate exposure to crippling interest and repayment pressures.
Statistical Analysis
The study employs a blend of descriptive and inferential statistical techniques to rigorously interrogate the indebtedness patterns and repayment behaviour of farmers in Bikaner. Descriptive statistics—means, standard deviations, frequencies, and percentage distributions—are used to summarize loan volumes, per-hectare borrowings, and outstanding balances across small, medium, and large farm categories. Cross-tabulations illuminate the distribution of credit sources (institutional vs. non-institutional) and the allocation of funds to productive versus non-productive purposes. To test for significant differences in indebtedness levels among landholding groups, one-way ANOVA is applied, followed by post-hoc pairwise comparisons. Further, multiple regression analysis identifies socio-economic determinants of loan size and non-repayment risk, incorporating variables such as farm size, education level, irrigation status, and source of credit. The robustness of findings is ensured by checking multicollinearity (Variance Inflation Factor) and heteroscedasticity, and by validating model fit through R-squared and F-statistics. 	Comment by santosh samantaray: ANOVA and Regression are listed but corresponding p-values or F-statistics are absent in result section..
Regression details : Identify independent and dependent variables clearly, provide the regression equation and report diagnostic statistics in result
Multiple regression analysis identifies socio-economic determinants of loan size and non-repayment risks for that matter ...should mention model assumptions and any transformations used..
Recast the result and discussion section with relevant statistics 

Result and discussion	Comment by santosh samantaray: Include the result of statistical analysis and expand discussion section on implications for institutional credit reforms.. 
Farmers’ land‐use patterns reflect stark differences across farm sizes. Among smallholders, only 40 percent cultivate irrigated plots, while over half rely solely on rainfed land and a mere 7 percent farm both types. In contrast, more than half of medium farmers (55.6 percent) and two‐thirds of large farmers (66.7 percent) enjoy canal or well irrigation, with the remainder managing rainfed or mixed holdings. Overall, less than half the sample (46.7 percent) had guaranteed water access, underscoring widespread vulnerability to rainfall variability.
Literacy remains limited: two‐thirds of respondents are illiterate, 20 percent have completed primary schooling or below, and only 4.4 percent hold graduate qualifications. This educational gap constrains farmers’ ability to navigate formal credit processes, adopt innovation, and access market information. Household composition further shapes economic resilience. Nearly half the sample (46.7 percent) live in families of fewer than seven members, while 36.7 percent are in mid‐sized households of 7–10 persons. The remaining 16.7 percent belong to large households exceeding ten members, amplifying consumption needs and potential pressures on farm resources.
Medium‐sized farmers in Bikaner exhibit the highest indebtedness incidence (77.8%), compared with 66.7% of large holders and 65.0% of smallholders. Overall, 67.8% of the 90 surveyed households carried debt in June 2018. While small farmers owed an average of ₹133 000 per household (₹204 620 per indebted household), medium and large farmers borrowed ₹218 610 (₹281 070 per indebted household) and ₹370 830 (₹556 250 per indebted household), respectively. This clear upward trend demonstrates that larger landholdings attract proportionally higher credit, both in absolute terms and on a per-household basis.
	Table 1. Extent of indebtedness among households by sizes of land holdings

	

Farm size categories
	

Number of sample household
	

Number of indebt Households
	
Percentage of Indebted
households
	Average amount of outstanding
Debt (in the month of June,
2018) (’000 [image: ] )
	
Gross amount outstanding (’000 [image: ] )

	
	
	
	
	Per sample households
	Per indebted households
	

	Small farmers
	60
	39
	     65.00
	133.00
	204.62
	4450

	Medium
farmers
	18
	14
	77.77
	218.61
	281.07
	3935

	Large farmers
	12
	08
	66.67
	370.83
	556.25
	7980

	Average
	90
	61
	67.78
	181.83
	268.28
	16365



In Bikaner district, rural households borrowed 74.84% from institutional sources and 25.16% from non-institutional sources (Table 2). Small farmers sourced 77.58% of loans from institutions, medium farmers 74.60%, and large farmers 91.41%. The total indebtedness was ₹23,928 thousand, with institutional credit dominating. This aligns with NSSO (2013), which reported about 60% of loans in India from institutional sources.




	Table 2. Amount borrowed by rural households from institutional and non-institutional  sources                                                                                                                    (’000 ₹)

	S.
No.
	Sources of
credit
	Small
farmer
	Medium
farmer
	Large
farmer
	Total

	1.
	Institutional sources
	10825
(77.58)
	6285
(74.60)
	7980
(91.41)
	17,908
(74.84)

	2.
	Non-institutional sources
	3130
(22.42)
	2140
(25.40)
	750
(8.59)
	6020
(25.16)

	
	Total
	13955
(100.00)
	8425
(100.00)
	1548
( 100.00)
	23928
( 100.00)


     Note: figures in parentheses are percentage of total loan in the category

Table 3 shows that institutional credit to rural households in Bikaner was dominated by commercial banks (92.23%), followed by cooperative societies (5.74%) and RRBs (2.04%). Among small, medium, and large farmers, commercial banks consistently provided the major share of loans (90.44%, 93.40%, and 93.74% respectively), Reddy (2012). The share of institutional loans from commercial banks increased with farm size, indicating their dominant role across all categories.
	Table 3. Agency wise distribution of institutional sources of credit to indebted households                                                                                                                                  (’000 ₹)

	
Source of debt
	
Small farmers
	
Medium farmers
	
Large farmers
	All sampled farmers
	Per Farmer Loan
Amount

	Co-operative
	725
	215
	500
	1440
	72.00

	Society
	(6.70)
	(2.56)
	(6.27)
	(5.74)
	

	Commercial
	9790
	5870
	7480
	23140
	367.30

	Bank
	(90.44)
	(93.40)
	(93.74)
	(92.23)
	

	RRB
	310
	200
	0
	510
	127.50

	
	(2.29)
	(3.19)
	
	(2.04)
	

	Total
	10825
	6285
	7980
	25090
	566.80

	
	(100.00)
	(100.00)
	(100.00)
	(100.00)
	



Agency-wise Distribution of Non-Institutional Credit
Table 4. reveals that non-institutional lending in Bikaner was mainly provided by friends and relatives (67.61%), followed by traders and commission agents (32.39%). Among small farmers, 84.03% of non-institutional loans came from relatives and friends, whereas medium and large farmers relied more on traders and commission agents (52.34% and 44.00% respectively). These findings highlight the ease and flexibility of borrowing from personal networks compared to formal institutional agencies.
	Table 4.  Agency wise distribution of non- institutional sources of credit for indebted households
                                                                                                                                          (’000 ₹)

	Source of debt
	Small farmers
	Medium farmers
	Large farmers
	All
sampled farmers
	Per Farmer
Loan Amount

	Traders and commission
agents
	500
(15.98)
	1120
(52.34)
	330
(44.00)
	1950
(32.39)
	139.28
(57.17)

	Friends and
relatives
	2630
(84.03)
	1020
(47.66)
	420
(56.00)
	4070
(67.61)
	104.358
(42.83)

	Total
	3130
(100.00)
	2140
(100.00)
	750
(100.00)
	6020
(100.00)
	243.644
(100.00)

	Per farmer
debt
	52.16
	118.88
	62.50
	66.88
	


Note: figures in parameters are percentage of total loan in the category
Indebtedness According to Purpose of Loans
Household borrowing is often influenced by the purpose of credit. Productive loans enhance repayment capacity by generating income, while non-productive loans increase the debt burden.
Distribution of rural households and loan taken according to purpose
Table 5 shows that in Bikaner district, 76.47% of total borrowings (₹23,790 thousand) were used for productive purposes, while 23.53% (₹7,320 thousand) were for non-productive purposes. Small and medium farmers allocated 73.12% and 69.13% of loans respectively for productive uses, while large farmers devoted as much as 88.32%. This indicates that larger farmers relied more on productive credit, whereas smaller farmers had comparatively higher dependence on non-productive borrowing.
	Table 5. Distribution of rural households and loan taken according to purpose     (’000 ₹)

	S.  No.
	Purpose of credit
	Small 
farmers
	Medium 
farmers
	Large 
farmers
	Total

	1
	Productive Purposes
	1020.5
(73.12)
	5825
(69.13)
	7710
(88.32)
	23790
(76.47)

	2
	Un-productive purposes
	3750
(26.87)
	2600
(30.86)
	1020
(11.68)
	7320
(23.53)

	3.
	Total
	13955
(100)
	8425
(100)
	8730
(100)
	31110
(100)



Per farmer debt in Bikaner showed a rising trend with farm size, at ₹232.57 thousand for small, ₹475.05 thousand for medium, and ₹727.50 thousand for large farmers. A major share was used for productive purposes, with the proportion highest among large farmers (₹642.50 thousand).
	Table 6. Distribution of per farmer debt according to purpose
(’000 ₹)

	S. No.
	Particulars
	Productive Purpose
	Unproductive Purpose
	Total

	1.
	Small Farmers
	170.91
	61.66
	232.57

	2.
	Medium Farmers
	330.61
	144.44
	475.05

	3.
	Large Farmers
	642.50
	85.00
	727.50








Amount of Loan Taken for Productive Purposes
Table 7 highlights the distribution of loans for productive purposes in Bikaner district, which accounted for 78.68% of total debt, compared to 21.32% for non-productive purposes. The major share of productive loans was directed towards tube well construction (38.26%), followed by land development (27.69%) and farm machinery (17.37%). Small farmers borrowed mainly for tube wells (27.68%) and land development (26.15%), medium farmers for farm machinery (33.31%) and land development (30.80%), while large farmers borrowed predominantly for tube wells (64.07%). The data reflects the reliance on credit for irrigation and land improvement in this arid region, where water-intensive crops like groundnut are preferred over bajra and moong.
	Table 7. Amount of loan taken by rural households for productive purposes
                                                                                                                                     (’000 ₹)

	    Purpose
	Small
	Medium
	Large
	Total

	Farm machinery/ equipment’s(on rent basis)
	
2200
(19.98)
	
2200
(33.31)
	0 (Not purchased during the period of study)
	
4400
(17.37)

	Land development
	2720
(26.15)
	2035
(30.80)
	2100
(27.24)
	7015
(27.69)

	Farm Inputs
	865
(7.86)
	350
(5.30)
	50
(17.24)
	1265
(4.99)

	Dairy
	1250
(6.81)
	0
	290
(3.76)
	1040
(4.11)

	Tube well
	3050
(27.68)
	1700
(25.74)
	4940
(64.07)
	9690
(38.26)

	Other productive purposes
	1270
(11.53)
	320
(4.85)
	330
(4.28)
	1920
(7.58)

	Total
	11015
(100.00)
	6605
(100.00)
	7710
(100.00)
	25330
(100.00)


 Note: figures in parameters are percentage of total loan in the land holding category

Amount of Loan Taken for Un-Productive Purposes
Table 8 shows that rural households in Bikaner incurred a total of ₹6,865 thousand debt for un-productive purposes. The major share went to healthcare (33.65%), followed by house construction (31.61%) and marriage expenses (24.62%). Small farmers borrowed mainly for healthcare (36.11%) and house construction (36.39%), medium farmers for marriage (42.67%), and large farmers for house construction (58.82%). These findings highlight that un-productive borrowing, especially for health, housing, and social obligations like marriage, contributes significantly to rural indebtedness.
	Table 8. Amount of loan taken by rural households for un-productive purposes
                                                                                                                                     (’000 ₹)

	Purpose
	Small
	Medium
	Large
	Total

	House Construction
	1290
(36.39)
	300
(12.93)
	600
(58.82)
	2170
(31.61)

	Purchase of durable Goods
	195
(5.50)
	
0
	
0
	195
(2.84)

	Expenditure on healthcare
	1280
(36.11)
	630
(27.15)
	400
(39.21)
	2310
(33.65)

	Marriage
	700
(19.74)
	990
(42.67)
	0
	1690
(24.62)

	Education
	80
(2.26)
	400
(17.24)
	20
(1.96)
	500
(7.28)

	Total
	3545
(100.00)
	2320
(100.00)
	1020
(100.00)
	6865
(100.00)



Conclusion	Comment by santosh samantaray: Provide actionable recommendations. 
The study in Bikaner district reveals that rural households predominantly depend on institutional credit, which accounts for about 75% of total borrowing, mainly from commercial banks, with non-institutional sources accounting for the remaining 25%. Indebtedness increases markedly with farm size, with large farmers borrowing ₹727.5 thousand per farmer on average, primarily for productive purposes such as tubewell construction (38.26%) and land development (27.69%), essential in this arid region. Small and medium farmers, however, show higher dependence on non-productive borrowing—up to 30% of their loans—for healthcare, social ceremonies, and consumption, exacerbating their vulnerability to debt traps. These patterns reflect structural challenges: while institutional credit supports agricultural investment and productivity, informal and unproductive loans fuel persistent rural distress, especially among marginal farmers. Strengthening access to affordable institutional credit and promoting productive use through awareness and policy support is critical to improving farmers’ financial resilience and sustainable growth, aligning with recent state-level efforts to expand agricultural credit in Rajasthan
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