An Economic Analysis of Paddy Cultivation
Abstract
In the present paper, an attempt has been made to examine variations of rice production in different categories of the farmers. A study on an economic analysis of paddy cultivation and its processing in Aligarh district of western Uttar Pradesh was conducted for analysis the cost of input output in paddy cultivation. The study covered three villages of Dhanipur block in Aligarh district and data on paddy cultivation, farm structure, costs, returns, cropping intensity and cost-return aspects of rice cultivation were collected from 60 farmers. The study reveal that average holding size was 1.27 hectare and cropping intensity was 237.79 percent, Paddy occupied 37.74 per cent of gross cropped area. It offers overall net income of cost A Rs. 97643.04, cost B 67738.27 and cost C 582776.65. with an expenditure of Rs. 205365.11 as total cost per hectare. Cost of production per quintal was found to be 845.95 which should the positive relationship with the farm size holding. The total value of plant protection 1482.22, 2792.35 and 2798.30 in small, medium and large respectively.
Keywords: Rice production, farm structure, costs, returns, cropping intensity, gross cropped area, constraint and suggestions.
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Paddy (Oryza sativa L) is one of the most important food crop in the world, forms the staple diet of 3.5 billion people. It is grown in all the continents except Antarctica, occupying 158 million ha. producing 744.9 million tonnes Paddy with an average productivity of 4.71 tonnes/ha. (FAO, 2022-23). It's cultivation is of immense importance to food security of Asia, where more than 90% of the global Rice is produced and consumed. India is the Rice growing Country, while China is the largest producer of Rice. Rice provides 32.59 of the dietary energy and 25-44% of dietary protein in 39 Countries. India is accounted for more than 40% of food grain production providing direct employment of 70% people in the Rural areas, being the staple food more than 55% of the people. Our National food security hinges on the growth and stability of its production. Annually rice is grown in 46 million ha. under 4 major Ecosystem: irrigated, (21 million ha.), rainfed low land (14 million ha.), rainfed upland (6 million ha.) and food prone (3 million ha.). More than half of the rice area (55%) is rainfed and distribution wise 80% of the rainfed rice area is in eastern India, making its cultivation vulnerable to vagaries of monsoon. In the past 4 decades, our country has made a spectacular progress in rice production and productivity (Agriculture Handbook, 2022). India occupies first position in respect of area under rice cultivation in the world, 46 million ha. of area is under rice cultivation but as far as production is concerned it is on second position next to China in the World. Rice is the main staple food for 50% population in India. The rice output 135.75 million tonnes produced during 2022-23 comes approximately to 41.08% of the Cereal production and 330.5 million tonnes of the total foodgrains (Ministry of Agriculture and Farmer Welfare, 26 May 2023). Among the food items, rice is the largest consumed component with 105 Kg/ Capita providing 51.21% of total Calories requirement. (FAO. STAT. 2022-23) Rice earned 5308 million American dollar of foreign exchange during 2022-2203 by increasing the export quantity from 11.79 million tonnes earning Rs. 39314 crore/ year. (APEDA. 2022-23) India rice has high competitive edge and is believed to be a thrust commodity for export. The food and caloric needs are met to a large extent by rice production in addition to the generating of employment and income particularly for low income groups, it plays a pivotal role in National food security system. Rice is the most important food crop of India. The yield of rice is still influenced to a considerable degree by the behavior of South - West and North - West monsoons. As cropping intensity increases new problems of soil and plant health emerge. India will have to produce at least 100 million tonnes of rice by the beginning of 21 century in order to meet the need of the growing population. In India rice is grown form the semi-arid tropics of Rajasthan to a very wet area of Assam, West Bengal, Kerala, Maharashtra, Mysore, Punjab, Uttar Pradesh and almost in all the states of India it efforts are intensified. In the most favorable areas for rice, the production can be sharply increased with the present day technology, provided the necessary support is given in the form of required inputs. If 58.3% irrigated rice could be brought under hybrid cultivation in India, it would contribute about 120 million tonnes of additional rice in India, where the percentage average yield is quite low, but have huge untapped potential balanced fertilization in accordance with nutrient demand by crop would ensure high productivity. Bulk of area under rice in India depends on the rainfall for its water need. Increasing use efficiency of water will not only ensure rice production in the existing area but also will facilitate bringing additional areas under irrigation and here by increase the total production.  District Aligarh is self-sufficient in production. The deficits are, therefore, to be made good from the central pool for which considerable amount is to be paid annually. Paddy growing is essential for the staple food majority of the population of the state and the great challenge is to concentrate efforts at one location one set of problems, at another set and so forth. Technological details need to be made widely available through various media and the system shall have to be marked effectively.  While India's net sown area has remained fairly constant at around 141 million hectare over the past few decades, India's food grain production has been hitting the record books every few years. Production is set to hit a record 303.34 million tonnes in 2022-23, according to the second estimates- higher than what was achieved during 2020-21 (297.50 MT) by 5.84 MT. A similar trend has been seen five times in the past 10 years.  Amongst the major crops, the total production of rice during 2022-23 is estimated to be 120.32 MT, 1.45 MT higher than the previous year. For rice, too, production numbers have consistently been rising since 2016-17. According to officials estimates, current rice production is 12.23 MT higher than the past 10 years' average production of 108.09 MT.
RESEARCH METHODOLOGY
How much effective any investigation turn out depends upon the methodological approach followed. The reliability of methodology followed is reflected as the accuracy with in the investigation. The main aim of this chapter is to discuss the various research methods followed during the course of investigation.
The research methodology adopted for this study is explained under the following sub-heads-
1. Research design
2. Sampling design
3. Collection of data
4. Analytical approach
1. Research design:
The present study is based on the "descriptive" type of research design in which "Ex-post facto" planning the stage and specific objectives were set for the inquiry. In the light of the objectives, the technique of the investigation to be adopted, tools to be used and the pattern of statistical analysis to be followed were decided. Further, the scheme of then presentation of the study was developed and given a definite shape to match with the outline of the study. The study was conducted in the light of the set objectives and under framework of the adopted outline. In order to understand the findings of the study in the wider context and to evaluate their relevance in the light of available knowledge on the subject, an effort has been made through review of the proper and relevant literature related to the previous researches which have been conducted in this field. To provide scientific basis to the study, a proper hypothetical framework was also developed, which provided a definite direction and specific scope to the investigation. The findings of the study have been properly discussed in the light of available research material on the subject and subsequently summarised in the light of all the proper aspects covered within the scope of the study.
2. Sampling design:
Since, it was found that among 12 blocks of Aligarh district, the Dhanipur Block has finally selected for the study in the second stage. On the basis of maximum area under paddy crop Asadpur kayam, Phikhloni and Gurusikharan villages from Dhanipur Block were finally selected for the study in the 3rd stage.
Table 1 : Selected sample of villages of Aligarh district.
	S. No.
	Name of block
	Name of selected village

	
	Dhanipur

	· Asadpur kayam
· Phikhloni
· Gurushikhran


Sample village wise lists of all the paddy growers of these samples along with their respective operational area was prepared. This was based on personal visits to the selected villages and queries from farmers of the selected sample villages.  These farmers were arranged in ascending order of their size of holding and divided into three size group in a way that the total area in one group was approximately equals to the other. The farmers falling in the first, second and third group were denoted as small (0-2 hectare), medium (2-4 hectare) and large farms (4-about hectares). By using stratified random sampling technique out of the 60 farmers- 37 farmers from small farms, 15 farmers from medium farms and 8 farmers from large farms were finally selected for in depth on farm observations pertaining to various aspects of interest.
Table 2 category wise and village wise distribution of sample farm.
	Village
	Small farmers
	Medium farmers
	Large farmers
	Total
	Total farmers

	Asadpur kayam
	6
	5
	3
	14
	60

	Pikhloni
	18
	6
	3
	27
	

	Gurushikhran
	13
	4
	2
	19
	

	Sample
	37
	15
	8
	60
	



3. Collection of data:
 	Suitable schedules were prepared separately for samples farms. The respondents were interviewed personally by the investigator for collection of relevant primary data. 60 Paddy growers were selected to collect the data on production cost and return etc.  Secondary data were collected from officials records of District, Tehsil and Block headquarters and Paddy traders. The study covered the agricultural year 2022- 23.
 4. Analytical Approach:
 	Simple tabular analysis of the data was used for the presentation of the result.
Cost concepts.
This broad cost concepts as defined below, are used in the analysis. Based on these costs, the return over the costs are used as summary measures of profit.
A. Cost A1:
 	This cost approximates the actual expenditure incurred in cash and kind specially cost A1 includes the items such as -
1. Wages of hired human labour.
2. Value of hired and owned animal labour.
3. Value of seedling charge (both farm seed produced and seed purchased).
4. Value of irrigation charge.
5. Value of hired and owned Machinery Charge.
6. Value of fertilizer charges.
7. Value herbicides charge.
8. Interest on working capital.
9. Value of land revenue.
B.  Cost A2.
    Cost A1+ rent paid for leased in land.
C.   Cost B1.
     Cost A1+ interest on the value of owned capital assets. (Excluding land).
D.   Cost B2.
     Cost B1+ rental value of owned land.
E.   Cost C1.
     Cost B1+ Imputed value of family labour.
F.   Cost C2.
     Cost B2+ Imputed value of family labour.
G.  Cost C3.
    Cost C2 + 10% of cost C2 on account of managerial functions performed by farmer.

RESULT AND DISCUSSION

This chapter deals with the finding of present investigation which have been arrives at after subjecting the data of relevant analysis. The finding of the study are discussed under the following heads. To examine the cropping pattern and structure of assets on sample farms. To find out the cost of cultivation of paddy crop under study. To estimate the return from the paddy crop under study.
Cropping Pattern:
Cropping pattern play a vital role in determining the levels of investment, income and employment on a farm with the introduction of high yielding and hybrid verities, use of farm machinery, increased use of irrigation, fertilizer and pesticides, there has been considerable shift in the distribution of cropped area corresponding to different size groups of farms. The cropping pattern followed by the sample farms of different size groups of farms for the year 2022-23 are presented and discussed in Table 3.
Table 3: Per farm cropping pattern in Dhanipur Block of Aligarh District of Uttar Pradesh 2022-23
	S. No.
	Crops
	Size groups of farms
	Overall average

	
	
	Small
	Medium
	Large
	

	1.
	Kharif crops:
	
	
	
	

	(i)
	Paddy
	O.74
(35.79)
	1.027
(27.35)
	1.58
(27.90)
	1.11
(28.98)

	(ii)
	Pearl millet
	0.135
(6.5)
	0.25
(6.65)
	0.60
(10.66)
	0.32
(7.98)

	(iii)
	Maize
	0.014
(0.68)
	0.077
(2.06)
	0.15
(2.57)
	0.08
(2.34)

	(iv)
	Sorghum
	0.087
(4.21)
	0.127
(3.39)
	0.177
(3.11)
	1.13
(3.48)

	
	Sub Total
	0.98
(47.18
	1.48
(39.45)
	2.51
(44.24)
	1.64
(42.86)

	2.
	Rabi crops:
	
	
	
	

	(i)
	Wheat
	0.647
(31.18)
	1.01
(36.98)
	1.44
(25.51)
	1.03
(26.85)

	(ii)
	Mustard
	0.10
(4.97)
	0.82
(22.03)
	0.75
(13.30)
	0.55
(14.33)

	(iii)
	Berseem
	0.027
(1.28)
	0.044
(1.17)
	0.067
(1.19)
	0.046
(1.19)

	(iv)
	Pea
	0.004
(0.22)
	0.005
(0.15)
	0.01
(0.18)
	0.006
(0.1)

	(v)
	Potato
	0.012
(0.60)
	-
	0.177
(3.14)
	0.061
(1.59)

	(vi)
	Brinjal
	-
	-
	0.025
(0.46)
	0.008
(0.22)

	
	Sub Total
	0.794
(38.25)
	1.89
(50.33)
	2.48
(43.78)
	1.701
(45.26)

	3.
	Zaid crops:
	
	
	
	

	(i)
	Green gram
	0.14
(6.82)
	0.22
(5.93)
	0.26
(4.58)
	0.20
(5.20)

	(ii)
	M.P. Charry
	0.12
(5.94)
	0.11
(2.97)
	0.16
(2.83)
	0.13
(3.38)

	(iii)
	Bitter guard
	-
	0.02
(0.59)
	0.04
(0.73)
	0.02
(0.52)

	(iv)
	Cucurbits
	0.04
(0.20)
	-
	0.03
(0.63)
	0.02
(0.52)

	(v)
	Pigeon pea
	-
	0.02
(0.73)
	0.11
(2.02)
	0.04
(1.04)

	(vi)
	Water melon
	0.03
(1.60)
	-
	0.06
(1.19
	0.03
(0.78)

	
	Sub Total
	0.30
(14.57)
	0.38
(40.22)
	0.68
(11.98)
	0.44
(11.45)

	
	Total cropped area
	2.07
(100.00)
	3.80
(100.00)
	5.67
(100.00)
	3.84
(100.00)

	
	Net cultivated area
	0.82
	1.51
	2.51
	1.60

	
	Cropping intensity
	252.43
	251.65
	225.89
	243.32


(figures in parentheses indicate percentage to total cropped area.)
The overall average intensity of cropping for the area under study was percent. The intensity of cropping was negatively associated with the farm size. This was 252.43, 251.65 and 225.89 on small, medium and large farms respectively. The overall average area devoted to Kharif, Rabi and Zaid crops farmed 144.00, 43.48 and 35.708 percent respectively of the total cropped area. The comparison of the hectarage among the overall average farm crop and revealed that maximum area devoted to Paddy followed by Wheat, Mustard, Pearl millet, Green gram, M.P. Charry, Sorghum, Berseem, Potato and Water melon occurred 31.11, 28.43, 12.49, 7.62, 5.97, 4.23, 3.68, 1.24, 1.03 and 0.98 percent respectively. Comparison of the hectare among different crops revealed maximum area devoted to Paddy followed by wheat, Green gram, Pearl millet, M.P. Charry, Mustard and Sorghum occurred 35.79, 31.18, 6.82, 6.5, 5.94, 4.97 and 4.21 percent respectively on Small farms and Medium farm the maximum area devoted to Paddy followed by Wheat, Mustard, Pearl millet, Green gram, Sorghum, M.P. Charry and Maize occurred 27.35, 26.98, 22.03, 6.65, 5.93, 3.39, 2,97 and 2.06 percent respectively. While on Large farm the maximum area was devoted to Paddy followed by Wheat, Mustard, Pearl millet, Green gram, Potato, Sorghum and M.P. Charry occurred 27.90, 25.51, 13.30, 10.66, 4.58, 3.14, 3.11 and 2.83 percent respectively. Thus the was found under paddy crops while small farmers and medium farmers were interested in paddy growing, How even large farmers grows maximum area under paddy crop.
Structure of Capital Assets:
The investment on capital assets such as a Farm Building, Livestock, Implements, Machinery, Irrigation structure and miscellaneous inter group were worked out separately for different size group of farms during the year 2022-23 in Dhanipur Block of Aligarh District.
Per Hectare Investment:
Since the average operation area varied from one size group to another. Per farm investment was not comparable over different size groups of farm primary due to the variation in the operational area among different size groups of farm. Keeping in this view, per farm investment level of farm were divided by the operational area to its corresponding size groups of farm. The investment level, arrived through this process are shown in Table 4.
Table 4: Per hectare investment in different components of assets on different size group of farms in Dhanipur Block of Aligarh District of Uttar Pradesh 2022-23 (Value in Rs.)
	S. No.
	Components
	Size groups of farms
	Overall average

	
	
	Small
	Medium
	Large
	

	1.
	Farm Building
	190672.37
(61.39)
	112582.78
(39.37)
	149402.39
(36.08)
	150885.84
(44.26)

	2.
	Livestock
	82570.84
(26.59)
	5185.30
(18.13)
	83067.72
(20.06)
	72497.62
(21.25)

	(i)
	Buffalo
	74653.91
(24.02)
	47682.11
(16.68)
	72958.16
(17.61)
	65098.06
(19.09)

	(ii)
	Cow
	2544.48
(0.81)
	1324.50
(0.46)
	4631.47
(1.13)
	2833.48
(0.83)

	(iii)
	Calf
	5372.43
(1.76)
	2847.68
(0.99)
	5478.08
(1.32)
	4566.06
(1.33)

	3.
	Farm Machineries
	38538.83
(12.02)
	121584.03
(42.50)
	215063.1
(43.86)
	117447.32
(35.45)

	(i)
	Tractor
	30323
(9.75)
	37527.59
(13.13)
	89641.43
(21.65)
	52497.34
(15.38)

	(ii)
	Cultivator
	791.02
(0.24)
	3487.86
(1.22)
	4681.27
(1.13)
	2986.71
(0.85)

	(iii)
	Rotavator
	-
	5298.01
(1.86)
	5976.09
(1.45)
	7290.04
(2.12)

	(iv)
	Disc Harrow
	725.10
(0.22)
	5430.46
(1.89)
	448.20
(0.10)
	2201.25
(0.63)

	(v)
	Trolly
	725.10
(0.22)
	3532.00
(1.24)
	12898.40
(3.11)
	5718.5
(1.66)

	(vi)
	Thresher
	-
	8830.01
(3.09)
	7470.11
(1.80)
	5433.37
(1.58)

	(vii)
	Tubewell
	-
	54304.63
(8.98)
	33440.23
(8.07)
	29248.28
(8.58)

	(a)
	Diesel engine
	-
	1324.50
(0.46)
	18440.23
(4.46)
	7471.24
(2.19)

	(b)
	Electric motor
	-
	52980.13
(8.53)
	15000
(3.62)
	22660.04
(2.44)

	(viii)
	Chaff cutter
	3638.75
(1.15)
	2022.07
(0.70)
	2166.33
(0.53)
	2609.05
(0.75)

	(ix)
	Sprayer
	643.90
(0.20)
	436.42
(0.15)
	3346.61
(0.80)
	1475.64
(0.43)

	(x)
	Winnower
	-
	500.66
(0.17)
	7226.29
(1.75)
	2575.65
(0.75)

	(xi)
	Pata
	1445.12
(0.07)
	125.82
(0.04)
	14262.94
(3.45)
	5277.96
(1.38)

	(xii)
	Spade
	141.39
(0.04)
	55.62
(0.01)
	43.82
(0.01)
	80.27
(0.02)

	(xiii)
	Sickle
	54.04
(0.01)
	19.42
(0.006)
	10.45
(O.002)
	27.97
(0.007)

	(xvi)
	Khurpi
	51.41
(0.01)
	13.46
(0.004)
	10.70
(0.003)
	25.19
(0.007)

	
	Total
	311782.04
(100.00)
	286021.11
(100.00)
	447533.21
(100.00)
	340830.78
(100.00)


(figures in parentheses indicate percentage to total investment)
This should, however be kept in mind that the conversion of per farm investment levels does not completely eliminate the size effect because of operation of economic of scale if any.
Per hectare total investment on regional average farm was Rs. 370471.18. The investment of farm building, livestock, tractor and accessories, irrigation, Chaff cutter, sprayer, winnower, sickle, spade and khurpi came to an average Rs. 150885.84, Rs. 72497.62, Rs. 147087.72, Rs. 29248.28, Rs. 6588.24, Rs. 22660.04, Rs. 2609.05, Rs. 27.90, Rs. 80.27 and Rs. 25.19 respectively, the corresponding per hectare investment Rs. 190672.37, Rs. 82570.84, Rs. 37319.36, Rs. 3638.75, Rs. 643.90, Rs. 54.04, Rs. 141.39 and Rs. 51.41 on small farms. Rs. 112582.78, Rs.51854.30, Rs. 121584.09, Rs. 54304.63, Rs. 2022.07, Rs. 500.66, Rs. 19.42, Rs. 55.62 and Rs. 13.Rs. on medium farms. Rs.149402.39, Rs. 83067.72, Rs. 228055.62, Rs.33440.23, Rs. 2166.33, Rs. 3346.61, Rs. 7226.29, Rs. 10.25, Rs. 43.82 and Rs. 10.70 on large farms.  The corresponding per farm cost of cultivation into different components of cost on different size group was Rs. 22505.33 for total human labour, Rs. 7171.47 for machinery charge, Rs. 15462.15 irrigation charge, Rs. 1750.54 for seed, Rs.2708.32 for manure and fertilizer, Rs. 1215.42 for plant protection, Rs. 14518.06 for interest on working capital and Rs. 29640 on rental value of land on small farms. Rs. 35185.54 for total human labour, Rs. 12819.88 tractor and machineries, Rs. 26880.66 for irrigation charge, Rs. 2958 for seed, Rs.4327.13 manure and fertilizer, Rs. 4216.46 plant protection, Rs. 24681.96 for interest on working capital, Rs. 54600 rental value of land on medium farms. Rs. 55106.8 for total human labour, Rs. 21900 tractor and machineries, Rs. 41097.87 for irrigation charge, Rs. 4670 for seed, Rs. 10831.25 for manure and fertilizer, Rs. 7023.75 for plant protection, Rs. 40179.90 for intereset on working capital, Rs. 90360 rental value of land on large farm. The comparison of cost on different components separately revealed the positive association of cost on different size groups of farms. The total reveal that per farm average total cost of paddy cultivation came to nearly Rs. 136147.91 on overall average include interest on working capital and rental value of land, which was about Rs. 94971.29 on small farms, Rs. 165669.43 on medium farms, Rs. 271169.57 on large farms. Total human labour charges occupied maximum share 17.05 percent of total cost of paddy cultivation. The item wise cost on different components i.e., total human labour, machinery charges, irrigation, seeds, manure and fertilizer, plant protection interest on working capital and rental value of land formed 22.05, 7.75, 15.97, 1.79, 3.08, 2.02, 5.05 and 32.30 percent respectively of the total cost. Comparison of each items wise cost among farm size revealed maximum percent of different components of cost on an average farm on rental value of land followed by total human labour, machinery charges, irrigation charges, fertilizers charges, Plant protection charges and interest on working capital.
Per hectare item- wise cost of cultivation on Paddy crop on sample farm:-
Per hectare cost of cultivation of paddy crop on small, medium and large and average farm of Dhanipur Block of Aligarh District of Uttar Pradesh for the year 2022-23 are Per hectare cost of cultivation on average farm was Rs. 24233.98 total human labour, Rs.8653.58 for machinery charge, Rs. 17677.22 for irrigation charge, Rs. 1984.76 for seeds, Rs. 3494.56 for manure and fertilizer, Rs. 2357.62 for plant protection charges, Rs.16684.95 for interest on working capital and Rs. 36101.76 for rental value of land. The corresponding per hectare cost of cultivation into different components of cost on different size groups of farm was Rs. 27445.52 for total human labour, Rs. 8745.69 for machinery charge, Rs. 18856.26 for irrigation charge, Rs. 2134.80 for seed charges, Rs. 3302.83 for manure and fertilizer charges, Rs 1482.22 for plant protection charges, Rs.17701.29 for interest on working capital and Rs. 36146.34 rental value of land on small farm. Rs. 23301.54 for total human labour, Rs. 8489.98 for machinery charges, Rs. 17801.76 for irrigation charges, Rs. 1958.94 for seed charges, Rs. 2865.64 for manure and fertilizer charges, Rs. 2792.35 for plant protection charges, Rs. 16345.66 for interest on working capital and Rs. 36158.94 for rental value of land on medium farm. Rs.21954.90 for total human labour charges, Rs. 8725.09 for machinery charges, Rs. 16373.65 for irrigation charges, Rs. 1860.55 for seed charges, Rs. 4315.25 for manure and fertilizer charges, Rs.2798.30 for plant protection charges, Rs. 16007.92 for interest on working capital and Rs. 36000 for rental value of land on large farms. The comparison of cost on different components separately revealed the positive association of cost on different size group of farm.  The total reveal that per hectare average total cost of Paddy (Kharif) cultivation came to nearly Rs. 111188.43 on overall average include interest on working capital and rental value of land, which was about Rs. 115814.95 on small farms, Rs. 109714.81 on medium farms and Rs. 108035.64 on large farms. The item wise cost of different components overall average i.e., 22.05 total human labour, machinery charges, irrigation charges, seed charges, manure charges, plant protection charges, interest on working capital and rental value of land farmed 22.05, 7.75, 15.97, 1.79, 3.08, 2.02, 15.05 and 32.30 percent respectively of total cost. Comparison of each item wise cost among farm size revealed maximum percent of different components of cost on an average farm rental value of land followed by, total human labour, irrigation charge, interest on working capital, machinery charges, manure and fertilizers charges, plant protection charges and seed charges.
Economic of Paddy crop on Sample Farms:-
The pattern and magnitude of input use and corresponding income varies among different crops and also on different categories of farms. Therefore, it was considered to study the pattern of magnitude of cost and return of paddy grown on different size group of farms and the same are presented land discussed in the following section. Table 5.
Table 5. Per hectare cost, return and profit of paddy crop on sample farm in Dhanipur Block of Aligarh district of Uttar Pradesh 2022-23 (Value in Rs.)
	S. No.
	Components
	Size groups of farms
	Overall average

	
	
	Small
	Medium
	Large
	

	1.
	Value Of Hired Labour
	22554.32
	20194.26
	19554.90
	20767.82

	2.
	Tractor/ Machinery Charges
	8745.69
	8489.98
	8725.09
	8653.58

	3.
	Irrigation Charges
	18856.26
	17801.76
	16373.65
	17677.22

	4.
	Value of seed
	2134.80
	1958.94
	1860.55
	1984.76

	5.
	Value of manure and fertilizers
	3302.83
	2865.64
	4315.23
	3494.56

	6.
	Value of plant protection
	1482.22
	2792.35
	2798.30
	2357.62

	7.
	Interest on working capital
	17701.29
	16345.66
	16007.92
	16684.95

	8.
	Cost A
	110923.75
	106607.53
	105635.64
	107722.30

	9.
	Rental value of land
	36000
	36000
	36000
	36000

	10.
	Cost B
	146923.74
	142607.53
	141635.64
	143722.30

	11.
	Family labour
	4891.20
	3107.28
	2400
	3466.16

	12.
	Cost C
	15184.94
	145714.81
	144035.64
	147188.46

	13.
	Gross return
	221974.95
	200335.54
	193784.86
	205365.11

	
	Net return over cost :-
	
	
	
	

	14.
	Cost A
	111051.2
	93728.01
	88149.22
	97643.04

	15.
	Cost B
	75051.21
	57727.98
	52635.64
	67738.27

	16.
	Cost C
	70460.01
	54620.73
	49749.22
	582776.65


(figures in parentheses indicate percentage to total cost)
Per hectare costs on an average basis on hired labour was maximum i.e., Rs.20767.82 for Paddy crop. Comparison among different size groups showed that per hectare cost of hired labour was positivity associated with the farm size. Per hectare value of machinery is on an average to Rs. 8653.58 for Paddy crop area under study. The comparison among different size groups, study revealed that expenditure on machinery showed on significant difference between small, medium and large farms. Per hectare cost of irrigation charges is on an average to Rs. 17677.22 per hectare cost of seed charges is on an averages to Rs. 1984.76 per hectare cost of manure and fertilizers charges is on an average to Rs. 3494.56 for paddy crop. Comparative analysis among different size group revealed that per hectare expenditure on fertilizer was maximum on large farm followed by small and medium farm. Per hectare cost of plant protection is on an average to Rs. 2357.62 for Paddy crop in area under study. Comparison among different size groups showed that per hectare plant protection charges were maximum on large farms followed by medium and small farms. Per hectare Cost A, Cost B and Cost C on an average came to 107722.30, 143722.30 and 147188.46 respectively. However, on small groups cost were Rs. 110923.75, Rs. 146923.74 and Rs. 15184.94 respectively. On medium farms cost came to Rs. 106607.53, Rs 142607.53 and Rs. 145714.81 respectively and on large farms per hectare cost came to Rs. 105635.64, Rs. 141635.64 and 144035.64 respectively. Thus the study revealed that per hectare cost was found to be maximum on large farm followed by medium and small farm. However per hectare gross return of Paddy on an average came to Rs. 205365.11 However, per hectare gross return was found Rs. 221974.95 on small farms, Rs. 200335.54 on medium farm and Rs. 193784.86 on large farms. Thus the study revealed that per hectare gross return was positively associated with the farm size. On an average per hectare net return over Cost A, Cost B and Cost C came to Rs. 97643.04, Rs.67738.27 and Rs.58276.65 respectively. However on small farm per hectare net return over different costs were Rs. 111051.20, Rs. 93728.01 and Rs. 88149.22 respectively. Rs. 75051.21, Rs. 57727.98 and Rs. 52635.64 on medium farm and on large farm net return over different costs came to Rs. 70460.01, Rs. 54620.73 and Rs. 49749.22 respectively. Thus the study revealed that per hectare and return over different cost was negatively associated with the farm size. The present investigation was undertaken to analyze variations in rice production across different categories of farmers in Aligarh district of western Uttar Pradesh. The study covered three villages in the Dhanipur block, collecting detailed information on farm structure, cropping intensity, costs, returns, and asset distribution from 60 farmers during 2022–23.
Cropping Pattern
Cropping pattern plays a crucial role in determining the level of investment, income, and employment on farms. With the introduction of high-yielding and hybrid varieties, increased irrigation, and mechanization, there has been a significant shift in cropping distribution across farm sizes (Tripathi et al., 2018). The data (Table 3) indicate that Paddy occupied the largest share of the gross cropped area (approximately 37.74%), followed by Wheat and Mustard. The cropping intensity was found to be 252.43% on small farms, 251.65% on medium farms, and 225.89% on large farms, with an overall average of 243.32%. This negative association between farm size and cropping intensity suggests that smaller farmers utilize land more intensively, possibly due to limited availability of cultivable land and higher dependency on agriculture (Kumar et al., 2020; Singh & Sharma, 2019). Across the total cropped area, maximum land was devoted to Paddy (31.11%), followed by Wheat (28.43%), Mustard (12.49%), Pearl Millet (7.62%), and Green Gram (5.97%). The dominance of Paddy in the Kharif season reflects its economic importance and suitability to the agro-climatic conditions of western Uttar Pradesh (Yadav et al., 2021).
Structure of Capital Assets
The study found substantial differences in per-hectare investment levels across farm sizes. The average total investment per hectare was Rs. 3,70,471.18, with major shares in farm buildings (Rs. 1,50,885.84), livestock (Rs. 72,497.62), and machinery (Rs. 1,17,447.32). Larger farms invested more heavily in machinery (Rs. 2,15,063.10) and irrigation structures (Rs. 33,440.23), while small farms relied more on livestock and manual implements. This trend is consistent with previous studies indicating that mechanization and fixed capital investment increase with farm size, reflecting economies of scale in agricultural production (Choudhary & Singh, 2018; Maurya et al., 2020).
Cost of Cultivation
The average per-hectare cost of cultivation of Paddy was estimated at Rs. 1,11,188.43, including all cost components (Cost A, B, and C). Small farms reported slightly higher costs (Rs. 1,15,814.95) compared to medium (Rs. 1,09,714.81) and large farms (Rs. 1,08,035.64). Among the cost components, rental value of land contributed the largest share (32.30%), followed by human labour (22.05%), irrigation (15.97%), and interest on working capital (15.05%). The relatively higher labour costs on small farms may be due to intensive management practices and limited mechanization (Pathak et al., 2021; Chaithanya & Maurya, 2020). Per-hectare expenditure on plant protection measures increased with farm size Rs. 1,482.22 on small, Rs. 2,792.35 on medium, and Rs. 2,798.30 on large farms indicating that larger farmers invest more in crop care, possibly contributing to higher yield stability.
Economics of Paddy Production
Per-hectare gross returns averaged Rs. 2,05,365.11, with small farms realizing Rs. 2,21,974.95, medium farms Rs. 2,00,335.54, and large farms Rs. 1,93,784.86. Despite higher investment levels, small farms achieved higher returns per hectare, reflecting their relatively intensive input use and efficient management. The net return over Cost A, B, and C averaged Rs. 97,643.04, Rs. 67,738.27, and Rs. 58,276.65 respectively. Returns were highest on small farms (Rs. 1,11,051.20 over Cost A) and lowest on large farms (Rs. 70,460.01). This inverse relationship between farm size and profitability aligns with findings from other regions of Uttar Pradesh and India (Kumari et al., 2020; Reddy & Singh, 2018). These results suggest that while larger farms benefit from mechanization and scale, smaller farms achieve higher productivity per unit area due to greater input intensity and family labour utilization (Pandey et al., 2019).
Overall Discussion
The analysis demonstrates that:
· Paddy is the dominant crop, accounting for the highest share of gross cropped area and farm income.
· Smaller farms show higher cropping intensity and profitability per hectare, although their total output is lower.
· Farm size positively influences cost efficiency—larger farms invest more in capital assets and plant protection but incur lower per-unit labour costs.
· Smallholder incomes can be improved through input optimization, improved irrigation efficiency, and technology dissemination for balanced mechanization and sustainable intensification (Singh et al., 2022; Yadav & Kumar, 2021).

CONCLUSION
[bookmark: _Hlk204782428]The analysis revealed that, average operational area of small, medium and large farms came to 0.82, 1.51 and 2.51 hectare with an overall average 4.48 hectare with most of the area under irrigation. Per hectare investment was, on an average Rs. 340830.78 respectively. The relative share of farm building, livestock, tractor and its accessories, irrigation structure, chaff cutter, sprayer and minor sickle, spade and khurpi accounting for per hectare for 44.26, 21.25, 35.45, 8.58, 0.75, 0.43, 0.007, 0.02 and 0.007 percent with increase in farm size, the relative share of machinery increased and that of farm tractor and its accessories, farm building, livestock, irrigation structure, Chaff cutter, sprayer and minor implements increases as the farm size increases. The per hectare average costs of cultivation of paddy came to Rs. 111188.43 respectively. The per hectare cost on different size group has no direct relationship with the farm size. The per hectare gross return came to Rs. 205365.11 which varies from Rs. 221974.95, Rs. 200335.54 and Rs. 193784.86 on small, medium and large farms respectively. The study revealed that per hectare gross return was positively related with the farm size. Per hectare net return over Cost A, Cost B and Cost C from paddy crop came to Rs. 97643.04, Rs. 67738.27 and Rs. 582776.65 respectively. Per hectare net return over different cost was positively associated with the farm size.
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