


Assessment of Post-Harvest Losses and Major Constraints faced by Rapeseed and Mustard Growers and Processors
ABSTRACT 
[bookmark: _GoBack]India experiences significant post-harvest losses (PHL) in agricultural produce, with oilseeds like rapeseed and mustard contributing substantially. This study, conducted in Rajasthan, assesses post-harvest losses across different stages of production and identifies key constraints faced by farmers and processors. The study assessed post-harvest losses and key constraints in rapeseed and mustard production, marketing, and processing. On average, 84.39 kg/ha (4.73% of production) of rapeseed and mustard were lost during post-harvest activities, with losses highest in harvesting (16.94 kg/ha) and storage (16.35 kg/ha). Monetary losses averaged ₹4794.64/ha, being maximum for large farms due to prolonged storage. Constraints in production included crop damage by wild animals, pest infestations (aphids), and unfavorable weather, while marketing challenges were dominated by distant markets, weak MSP implementation, and non-remunerative prices. Processors faced difficulties such as seasonal non-availability of produce, stock limits, and high raw material costs. The findings highlight the need for improved storage, pest management, mechanization, efficient market access, and supportive policies to reduce losses and enhance the efficiency of the rapeseed–mustard value chain.
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1. INTRODUCTION 	
	Indian agriculture was practiced way back from Indus valley civilization or Bronze Age which carried diverse practices in modern India. Many technological advancements made Indian agriculture as competing agriculture to the globe. Ever since India got independence from colonial rule, its food grain production has been registered to increase about fivefold to 353 million MT in 2024-25 (Ministry of Agriculture and Farmers’ Welfare releases Third Advance Estimates, PIB Delhi). India is one of the largest importers of edible oils as its domestic production is unable to meet its domestic demand. The country has to rely heavily on imports to meet the gap between demand and supply. Around 56-60 percent of the edible oils consumed in the country is met through imports. In this backdrop, not only domestic production of edible oil is important but the reduction in postharvest losses in oilseed crops is equally important. The estimates of harvest and post-harvest losses of oilseeds at various farm operations and market channels at the national level were reported by ICAR-CIPHET (2012) and ICAR-CIPHET (2015). In India, the post-harvest losses in terms of physical quantity, 12.49 million tonnes of cereals, 1.37 million tonnes of pulses, 2.11 million tonnes of oilseeds and 11.97 million tonnes of vegetables. The major losses occur in the post-harvest at various points of supply chain from harvesting to processing and storage. The reduction in the post-harvest losses ensures in narrowing the demand-supply gap in the oilseeds supply chain, and in reducing economic value losses to the country. ICAR-CIPHET (2012) indicated losses of 2.76 percent in cottonseed to 10.07 percent in groundnut. The study conducted by ICAR-CIPHET (2015) indicated post-harvest losses ranged between 3.08 percent in cottonseed to 9.96 percent in soybean. The overall losses for oilseed crops reported over the years by various authors in India and abroad have been given in Table 1. It can be seen that the losses varied from 2.92 percent in cottonseed crop to 8.70 percent in groundnut.
Table 1: Estimates of losses of oilseeds in percent by various studies
	S. No.
	Name of crop
	Years of reference
	Minimum
	Maximum
	Average

	1
	Mustard
	2012, 2015
	5.34
	8.89
	7.12

	2
	Cottonseed
	2012, 2015
	2.75
	3.08
	2.92

	3
	Soybean 
	2012, 2013, 2014, 2015
	3.41
	12.56
	6.98

	4
	Safflower 
	2012, 2015
	3.24
	3.68
	3.46

	5
	Sunflower 
	2012, 2015
	4.55
	5.26
	4.91

	6
	Groundnut 
	2012, 2015 
	6.03
	10.07
	8.70


Source: NABCONS (2022)
2. MATERIAL AND METHODS
2.1 Data collection
[bookmark: _Hlk198129418]	All the rapeseed and mustard grower households were classified based on size of operational land holdings into three categories viz., small, medium and large on the basis of land holding using cumulative frequency square root technique. From 8 villages of the two selected districts, 160 households were randomly selected based on probability proportional to number of households in each category. From these processing units, a total of 15 processing units (about 10 per cent of total units) were selected for the study. Among the selected units, 7, 5 and 3 processing units were small, medium and large, respectively during survey period.
2.2 Analysis of post harvest losses
	The post harvest losses is sum of post harvest losses (PHL)  at each stage of rapeseed & mustard production during different stages of interconnected activities from the time of harvest to transportation were estimated in terms physical and monetary terms.
Total PHL = ΣSi......
Where,
S = Stages of losses from harvesting, threshing, cleaning /winnowing, drying, storage and transportation. i = 1, 2, … n, number of stages
2.3 Garrett's ranking technique: 
Constraints were identified after consultation with the farmers and processors were asked to rank constraints, Garrett’s Ranking Technique was used to priorities the constraints encounter by farmers/processor. Ranks were converted into percent position by using Garrett’s formula as follows:
Percent position =    
Where, Rij = rank given for the ith constraints (i=1 2 3…...n) by the jth farmer/processors (j= 1 2 3…. n)
Nj = number of constraints ranked by the jth individual farmer/processors
3.  RESULT AND DISCUSSION
3.1 Post harvest losses analysis
	The physical post-harvest losses in rapeseed and mustard crop across the different categories of farmers have been presented in the table 2. It is evident from table 2 that on an average, about 84.39 kg quantity of rapeseed and mustard was losses during all stages of post-harvest activities. It was highest on large farm size (87.88 kg/ha), followed by medium farm size (82.25 kg/ha) and small farm size (79.12 kg/ha). As far as concerned with different stages of post-harvest, the highest quantity of rapeseed and mustard loses was observed in harvesting (16.94 kg/ha) followed by storage (16.35 kg/ha), drying and winnowing (14.02 kg/ha), transportation (11.97 kg/ha), and threshing (11.10 kg/ha) at overall level. Sonvanee and Pathak (2015) observed comparable findings in niger in the Bastar Plateau of Chhattisgarh, as did Sharma et al. (2019) in soybean Sehore area of Madhya Pradesh. In case of small farm size, losses were highest in harvesting stage (16.39 kg) and lowest in drying and storage stage (11.18 kg). In case of medium farm size, it was highest in harvesting (18.10 kg) and lowest in threshing (10.69 kg). In case of large farm size, it was highest in storage (25.37 kg) and lowest in threshing (9.06 kg). On an average, about 4.73 percent of total production of rapeseed and mustard was reported as losses during post-harvest activities in the study area. This percent of losses was observed to be decreased with increase in farm size. It was also noticed that average loss in study area was higher than national average (4.08%), NABCONS (2022-23). 
Table 2: Physical post-harvest losses in rapeseed and mustard production
	Stages
	Small
	Medium
	Large
	Overall

	
	Kg/ha
	%
	kg/ha
	%
	Kg/ha
	%
	Kg/ha
	%

	Harvesting
	16.34
	20.65
	18.10
	22.00
	15.40
	17.53
	16.94
	20.07

	Drying
	11.18
	14.13
	17.27
	21.00
	12.68
	14.43
	14.02
	16.61

	Transportation
	13.76
	17.39
	11.52
	14.00
	9.97
	11.34
	11.97
	14.19

	Threshing
	12.90
	16.30
	10.69
	13.00
	9.06
	10.31
	11.10
	13.15

	Winnowing
	13.76
	17.39
	12.34
	15.00
	15.40
	17.53
	14.02
	16.61

	Storage
	11.18
	14.13
	12.34
	15.00
	25.37
	28.87
	16.35
	19.38

	Total
	79.12
	100.00
	82.25
	100.00
	87.88
	100.00
	84.39
	100.00

	Total Production
	1654
	4.78
	1739
	4.72
	1874
	4.68
	1755
	4.73

	Percent losses to total production
	4.78
	4.72
	4.68
	4.73




Monetary post-harvest losses
	The post-harvest losses of rapeseed and mustard in terms of money across categories of farm size has been presented in Table 3. It is evident from Table 3 that, on an average, loss of ₹4794.64 incurred at overall level in study area. The per hectare post-harvest losses of rapeseed and mustard production in terms of money was observed highest on large farm size (₹5026.85) followed by medium farm size (₹4643.01) and small farm size (₹4494.02). Across the various stages of post-harvest losses at overall level, it was found that highest number of losses was in harvesting (₹962.25) followed by storage (₹929.07), drying and winnowing (₹796.34 equally), transportation (₹680.21) and threshing (₹630.44). As regards various farm size categories, it was noticed that losses was maximum in harvesting stage (₹2928.11) and lowest in drying and storage stage (₹635.02 equally) in case of small farm size. In case of medium farm size, it was maximum in harvesting (₹1021.46) and lowest in threshing (₹603.59). In case of large farm size, it was maximum in storage (₹1451.05) and lowest in threshing (₹518.23). It was also observed that medium farm size incurred highest monetary losses in harvesting (₹1021.46), which accounted for 22% of their total losses among various farm size categories. These findings are consistent with those of Sharma et al. (2019) in soybean crop and Patrey and Deshmukh (2022) in soybean and groundnut. Large farmers incurred comparatively lower loss of ₹880.99/ha might be due to access more efficient mechanical reapers or better supervision during harvesting. Medium size farmers again reported higher losses at drying stage (₹975.03/ha) which might be due to lack of awareness about proper drying of produce. Small farmers surprisingly recorded the highest losses during transportation and threshing across various farm size categories. While large farmers surprisingly reported the higher losses during storage and winnowing stage across various categories. The relatively lower storage losses in case of small and medium farmers may be due to quick disposal of produce. While large farmers incurred higher storage losses perhaps due to longer period of storage to realize the better price in the market. Sailatha and Patel (2005) observed similar results for sunflower.
Table 3: Monetary post-harvest losses in rapeseed and mustard production       
(₹/ha)
	Stages
	Small
	Medium
	Large
	Overall

	
	Amount
(₹/ha)
	% 
	Amount 
(₹/ha)
	% 
	Amount 
(₹/ha)
	% 
	Amount
(₹/ha)
	% 

	Harvesting
	928.11
	20.65
	1021.46
	22.00
	880.99
	17.53
	962.25
	20.07

	Drying
	635.02
	14.13
	975.03
	21.00
	725.52
	14.43
	796.34
	16.61

	Transportation
	781.57
	17.39
	650.02
	14.00
	570.06
	11.34
	680.21
	14.19

	Threshing
	732.72
	16.30
	603.59
	13.00
	518.23
	10.31
	630.44
	13.15

	Winnowing
	781.57
	17.39
	696.45
	15.00
	880.99
	17.53
	796.34
	16.61

	Storage
	635.02
	14.13
	696.45
	15.00
	1451.05
	28.87
	929.07
	19.38

	Total
	4494.02
	100.0
	4643.01
	100.0
	5026.85
	100.0
	4794.64
	100.0


3.2 Constraints' faced by farmers and processors 
The constraints faced by farmers in production of rapeseed and mustard
The constraints faced by farmers in production of rapeseed and mustard have been depicted in table 4. Among all the constraints listed, crop damaged by wild animals as the most significant constraint, with the highest Garrett score of 82.65. The second most pressing constraints were infestation caused by aphids and other pests, with a score of 79.23. This points to a serious pest management problem, which could result in considerable crop damage if not addressed adequately. Unfavourable weather conditions, which ranked third with a score of 74.86, represent a major uncontrollable factor. This includes erratic rainfall, frost, cold waves temperature fluctuations, and untimely weather events, all of which can severely affect mustard and rapeseed growth. The non-availability of labour during crucial times, such as intercultural operations and harvesting, was reported as fourth most constraints with a Garrett score of 67.14, suggesting that mechanization or labour solutions could greatly benefit farmers. Inadequate knowledge regarding fertilizer application with Garrett score 64.20 and a lack of awareness about modern practices and technologies with Garrett score 61.34 reflect significant gaps in farmer education and extension services. The insufficient availability of irrigation water with Garrett score 58.96 further exacerbates production difficulties, especially in semi-arid regions. Other constraints like the lack of integrated nutrient and pest management with Garrett score 52.24, seed quality issues like green seeds and seed coat cracking with Garrett score 48.71, lack of availability of certified seed with Garrett score 44.28 and limited access to credit for input purchases with Garrett score 38.64 also contribute to overall production inefficiency. These findings are consistent with the findings of Sharma et al. (2019) and Bhati et al. (2016) in the Bharatpur area, as well as Sonvanee and Pathak (2017) on the problems experienced by rapeseed-mustard producers in Chhattisgarh's Bastar plateau.
Table 4: Constraints faced by farmers in production of rapeseed and mustard
	S. No.
	Constraints
	Garrett’s Score
	Ranks

	1
	Unfavourable weather condition
	74.86
	Ⅲ

	2
	Lack of availability of credit to purchase inputs
	38.64
	Ⅺ

	3
	Lack of availability of certified seed
	44.28
	Ⅹ

	4
	Non-availability of labours at peak period 
	67.14
	Ⅳ

	5
	Inadequate knowledge about fertilizer application
	64.20
	V

	6
	Lack of integrated nutrient and pest management 
	52.24
	VIII

	7
	Crop damaged by wild animals
	82.65
	Ⅰ

	8
	Lack of awareness about new technologies and practices
	61.34
	VI

	9
	Green seed and seed coat cracking before harvesting
	48.71
	IX

	10
	Inadequate water for irrigation
	58.96
	VII

	11
	Infestation caused by aphid and other pests
	79.23
	Ⅱ


Constraints faced by farmers in marketing of rapeseed and mustard
Constraints faced by farmers in marketing of rapeseed and mustard have been depicted in table 5. The most significant constraint perceived by farmers was the distant location of market places, with the highest Garrett score of 62.47. Majority of farmers have to travel long distances to sell their produce, which not only increases transportation costs but also reduces their effective returns. The second major concern was the ineffective implementation of government support schemes like MSP (Minimum Support Price) with a score of scoring 59.24. This reflects dissatisfaction with current market prices, likely due to poor demand-supply balance or lack of effective procurement mechanisms. The third-ranked constraint as non-remunerative prices received for their produce (54.78). Untimely payments by village traders (49.16) ranked as fourth and a lack of access to real-time and accurate marketing information (38.21) as fifth constraint which limits their ability to negotiate better deals or choose optimal market timings. High transportation and labour charges the least ranked constraint (32.15). These charges further reduce the profit earned by farmers, especially smallholders who transport low volumes. These findings are consistent with the findings of Sharma et al. (2019) on constraints in rapeseed and mustard production, marketing, and processing in Morena district, Madhya Pradesh, and Kumar et al. (2022) in Bhiwani and Mahendragarh districts, Haryana.
Table 5: Constraints faced by farmers in marketing of rapeseed and mustard
	S. No.
	Constraints
	Garrett’s Score
	Ranks

	1
	Lack of marketing information of produce
	38.21
	Ⅴ

	2
	Ineffective implementation of government support schemes like MSP
	59.24
	Ⅱ

	3
	High transportation and labour charges
	32.15
	Ⅵ

	4
	Un-timely payment of produce by village traders
	49.16
	Ⅳ

	5
	Distant location of market places
	62.47
	Ⅰ

	6
	Non-remunerative price of produce
	54.78
	Ⅲ


Constraints faced by processors in processing of rapeseed and mustard
Processors face a different set of constraints has been depicted in table 6. Non-availability of produce throughout the year for processing unit as the most critical issue, with a Garrett score of 69.24. This suggests a need for better storage, contract farming or staggered procurement models. Stock limits on purchase of raw material with was observed as the second-ranked constraint with Garrett score 61.87. The third major concern was the high price of raw material with Garrett score 58.36. A lack of working capital with Garrett score 55.98 was fourth major constraints faced by processors. Lack of storage facilities of raw material with Garrett score of 51.76, poor quality of raw materials with Garrett score of 47.64, unavailability and irregular supply of electricity with Garrett score of 43.18, high Mandi tax on purchase of raw material with Garrett score of 38.81 were ranked as fifth, sixth, seventh and eight constraint face by processors in processing of rapeseed and mustard.  These findings are consistent with the findings of Sharma et al. (2019) on constraints in rapeseed and mustard production, marketing, and processing in Morena district, Madhya Pradesh, and Meena and Burark (2010) in soybean processing in Kota district, Rajasthan.
The study identifies and ranks the major constraints faced by rapeseed and mustard farmers and processors using Garrett ranking. In production, the most severe challenges include crop damaged by wild animals, pest infestations (especially aphids), and unfavorable weather conditions. Labour shortages, inadequate knowledge of fertilizer application, limited irrigation water and poor seed quality also hinder productivity.
Table 6: Constraints faced by processors in rapeseed and mustard processing
	S. No.
	Constraints
	Garrett’s Score
	Ranks

	1
	Lack of storage facilities of raw material
	51.76
	Ⅴ

	2
	Stock limit on purchase raw material
	61.87
	Ⅱ

	3
	Lack of working capital
	55.98
	Ⅳ

	4
	Non-availability of produce around the year
	69.24
	Ⅰ

	5
	Unavailability and irregular supply of electricity
	43.18
	Ⅶ

	6
	Poor quality of raw material
	47.64
	Ⅵ

	7
	High price of raw material
	58.36
	Ⅲ

	8
	High Mandi tax on raw material
	38.81
	Ⅷ


4. CONCLUSION
	The findings highlight that post-harvest losses in rapeseed and mustard remain significant, exceeding the national average, particularly during harvesting and storage. Both farmers and processors face multiple constraints that reduce efficiency and profitability. Farmers are burdened with production risks from wildlife, pests, and weather, as well as marketing challenges stemming from poor infrastructure and weak policy implementation. Processors, in turn, struggle with raw material availability, high costs, and infrastructural bottlenecks. Addressing these issues will require integrated interventions, including improved harvesting and storage practices, pest and wildlife management strategies, better access to quality inputs, mechanization support, stronger procurement systems, and investment in storage and processing infrastructure. Policy measures must also ensure effective MSP implementation and improved market access to enhance profitability and sustainability across the rapeseed and mustard value chain.
Highlights: On average, 84.39 kg/ha (4.73% of production) of rapeseed and mustard were lost during post-harvest activities. Monetary losses averaged ₹4794.64/ha, being maximum for large farms due to prolonged storage. Constraints such as poor seed availability, pest infestation, inadequate storage, and limited market access impact both productivity and income.
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