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Abstract

	Pearl millet (Pennisetum glaucum L.) is a drought-tolerant staple millet, originally from Africa, widely grown in arid and semi-arid regions of Africa and Asia, especially under rainfed and low-fertility conditions. The present study was conducted to analyze the production surplus, marketing behavior, and constraints faced by pearl millet growers in the Gird region of Madhya Pradesh, India, during the agricultural year 2019–2020. Morena district, a major pearl millet-producing district of the state, was purposively selected for the investigation. A total of 90 pearl millet growers were selected using stratified random sampling and categorized into small-scale (<2 ha), medium-scale (2–4 ha), and large-scale (>4 ha) farm groups. Primary data related to production, consumption, marketable surplus, marketed surplus, and marketing constraints were collected through personal interviews. Analytical tools such as marketable surplus and marketed surplus estimation methods were employed for data analysis. The findings revealed that average pearl millet production was 14.00 qtl, 13.00 qtl, and 14.80 qtl per farm for small-, medium-, and large-scale farmers, respectively. The marketable surplus was highest among small-scale farmers (10.15 qtl), followed by medium-scale (7.77 qtl) and large-scale farmers (6.54 qtl). However, marketed surplus was comparatively low across all categories, with small-scale farmers marketing 4.00 qtl, medium-scale farmers 3.00 qtl, and large-scale farmers 2.66 qtl. Distress sales among small-scale farmers were mainly due to urgent cash requirements and inadequate storage facilities, whereas large-scale farmers possessed greater holding capacity and financial strength to delay sales for better prices. The study further identified several critical production and marketing constraints. Lack of transportation facilities was the most severe problem, reported by 92.22% of respondents, followed by adverse weather conditions (81.11%), malpractices by middlemen (77.77%), and high price fluctuations (75.55%). Other major constraints included lack of improved varieties (72.22%), inadequate marketing intelligence (71.11%), insufficient storage capacity (62.22%), low consumption demand (57.77%), lack of technical knowledge (52.22%), and delay in cash payments (44.44%). These constraints significantly affected production efficiency, market participation, and farm income. The study concludes that improving rural transportation infrastructure, storage facilities, market intelligence systems, access to improved seed varieties, and institutional marketing mechanisms can substantially enhance the profitability and sustainability of pearl millet cultivation in the Gird region. Strengthening extension services, promoting farmer producer organizations, and encouraging climate-resilient farming practices are also essential for improving the livelihoods of pearl millet growers.
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1. Introduction 

Pearl millet (Pennisetum glaucum L.) is traditionally regarded as a staple food grain for economically marginal farming communities and is one of the most important coarse cereals among the millets. It is predominantly cultivated as a rainfed crop under arid and semi-arid agro-climatic conditions. The crop is believed to have originated in Africa and was subsequently introduced into India. Since prehistoric times, pearl millet has been cultivated extensively across both Africa and Asia owing to its remarkable adaptability to drought-prone environments and low-fertility sandy soils (Chand et al., 2025).

In Africa, pearl millet has largely replaced sorghum as the principal cereal crop in regions characterised by sandy soils and harsh climatic conditions. It also constitutes a major cereal crop in several Asian countries, particularly India, Pakistan, China, and Southeast Asian nations. Globally, pearl millet occupies nearly half of the total area under millet cultivation. Among cereal crops, it is considered to rank sixth in terms of cultivated area after rice, wheat, maize, barley, and sorghum. Major pearl millet-producing countries include India, China, Pakistan, Sudan, Egypt, Arabia, and Russia. India is the leading producer of pearl millet in the world and, together with African countries, contributes approximately 93.2 per cent of global pearl millet production. Within India, pearl millet plays a significant role in ensuring food and nutritional security, particularly in dryland agricultural systems (Srivastava et al., 2010).

Among the major pearl millet-growing states of India, Madhya Pradesh ranks as the fifth largest producer of the crop. The state accounts for 3.69 per cent of the total cultivated area and 7.31 per cent of the total production of pearl millet in the country, with an average productivity of 2458 kg ha⁻¹, which is substantially higher than the national average productivity of 1243 kg ha⁻¹ (Ministry of Agriculture and Farmers Welfare, Government of India, 2019). Therefore, any increase or decrease in the area and production of pearl millet is likely to exert a significant influence on the agricultural economy of the state. Within Madhya Pradesh, the Gird agro-climatic zone, comprising the Gwalior and Chambal divisions, represents the most important region for pearl millet cultivation (Dalwai, 2024). During 2018–19, this zone contributed 94.93 per cent of the total area and 96.59 per cent of the total production of pearl millet in the state. Among the districts of the Gird agro-climatic zone, Morena district occupied the foremost position, contributing 60.48 per cent of the cultivated area and 53.90 per cent of the total pearl millet production of Madhya Pradesh during the same period.

2. Materials and Methods
  
The Morena district of Madhya Pradesh was purposively selected for the present study, as it is one of the major pearl millet-growing districts in the state. Pearl millet was chosen for detailed investigation due to its significant position among the cereal crops cultivated in Madhya Pradesh. Following the selection of the district and crop, Morena tehsil was randomly selected from among Ambah, Porsa, Joura, Kailaras, Pahargarh, and Sabalgarh tehsils. Subsequently, a list of villages was obtained from the Secretary of the Krishi Upaj Mandi Samiti, Morena, comprising villages whose farmers had marketed a substantial proportion of their produce through the mandi. From this list, five villages, namely Rajhanspura, Jharoni, Labhanpura, Bhitholi, and Beretta, were randomly selected. With the assistance of the Patwari, a comprehensive list of pearl millet-growing farmers in these villages was prepared along with details of their operational landholdings. The farmers were then arranged in ascending order according to the size of their operational holdings and classified into the following three categories.

List 1: Categorized the pearl millet growing farmers in three groups based on their size of operational holding

Small                                      Less than 2 ha
Medium                                   2 -4 ha
Large                                     4 ha and above

Finally, 30 farmers were selected from each category, resulting in a total sample of 90 respondents for the study. The research was based on primary data collected with respect to the cost of cultivation, cost of production, output prices, consumption patterns, and marketing behaviour of pearl millet. The data pertained to the agricultural year 2019–20.
2.1 Analysis of Data

For achieving the stated objective, following analytical procedure was used.

2.2 Marketable and Marketed Surplus

Marketable: Marketable surplus refers to the quantity of produce remaining with the farmer after fulfilling requirements for family consumption, seed retention, payment of wages in kind, and other farm and household needs. In the present study, the marketable surplus “M” of pearl millet was estimated using the following formula:

MS = P-C

Where,	

MS= Marketable surplus (qtls)
P= Total production of pearl millet (qtls/farm)
C= Total requirements for family and farm (qtls/annum)

Marketed Surplus: The marketed surplus was worked out as under: It is the quantity of a commodity which a farmer actual sale in the market.

Marketed surplus = MS-Qs

Where,

MS= Marketable surplus
Qs= Quantity stored for future sales

2.3 Constraints in Production, Marketing and Suggestions

Constraints in respect of production and marketing of pearl millet faced by the farmers were asked and analyzed in term of percentage.

3. Results 

Table 1. Marketable and Marketed surplus (Per farm)

	Particular
	Small
	Medium
	Large

	Production in qtl
	14.00
	13.00
	14.80

	Consumption qtl
	3.85
	5.23
	8.26

	Marketable Surplus
	10.15
	7.77
	6.54

	Marketed Surplus
	4.00
	3.00
	2.66



The average production among small, medium, and large farm categories was recorded at 14.00, 13.00, and 14.80 quintals, respectively. The corresponding average consumption levels were 3.85 quintals for small farms, 5.23 quintals for medium farms, and 8.26 quintals for large farms. The average marketable surplus for the small farm category was estimated at 10.15 quintals, whereas the average marketed surplus was 4.00 quintals. This disparity may be attributed to distress sales arising from immediate cash requirements and inadequate storage facilities. For the medium farm category, the average marketable surplus was 7.77 quintals, while the average marketed surplus amounted to 3.00 quintals. The observed difference can be explained by the limited holding capacity of some farmers within this category. In the case of large farms, the average marketable surplus was 6.54 quintals, compared with an average marketed surplus of 2.66 quintals. This gap may be attributed to the relatively stronger economic position and greater resource availability of these farmers, enabling them to retain their produce in anticipation of favourable market conditions and higher prices. 

3.1 Major Constraints Faced Pearl Millets Growing Farmers in the Study Area

The major constraints faced by the sample farmers in the production of pearl millet in the study area are presented in Table 4.2.1. The data reveal that the majority of pearl millet growers faced serious problems related to lack of transportation facilities (92.22%). This was followed by adverse weather conditions (81.11%), malpractices by middlemen (77.77%), and high price fluctuations (75.55%). Other important constraints included lack of improved varieties (72.22%), inadequate marketing intelligence (71.11%), and insufficient storage capacity (62.22%). Additionally, low consumption demand (57.77%), lack of skill and technical knowledge (52.22%), and delay in cash payments (44.44%) were also reported by the farmers. These constraints collectively affect productivity, marketing efficiency, and income of pearl millet growers in the study area.

. 2. Marketing constraints at the different sizes of farms

	

	Small
	Medium
	Large
	Overall

	Total number of farmers
	30
	30
	30
	90

	lack of storage capacity

	20
(66.66)
	13
(43.33)
	23
(76.66)
	56
(62.22)

	Malpractices by middlemen

	25
(83.33)
	22
(73.33)
	23
(76.66)
	70
(77.77)

	High fluctuations price

	23
(76.66)
	26
(86.66)
	19
(63.33)
	68
(75.55)

	Delay in cash payment

	10
(33.33)
	14
(46.66)
	16
(53.33)
	40
(44.44)

	Lack of marketing intelligence
	19
(63.33)
	22
(73.33)
	23
(76.66)
	64
(71.11)

	Low consumption demand

	16
(53.33)
	17
(56.66
	19
(63.33)
	52
(57.77)

	Lack of skill and knowledge

	14
(46.66)
	16
(53.33)
	17
(56.66)
	47
(52.22)

	Lack of transportation facility

	26
(86.66)
	28
(93.33)
	29
(96.66)
	83
(92.22)

	Lack of improved variety

	20
(66.66)
	19
(63.33)
	26
(86.66)
	65
(72.22)

	Weather problem
	22
(73.33)
	23
(76.66)
	28
(93.33)
	73
(81.11)



Lack of Storage Capacity: Lack of storage capacity was reported as a major problem by 56 farmers, accounting for 62.22% of the total respondents. Among small farmers, 66.66% reported this problem, while 43.33% of medium farmers and 76.66% of large farmers faced similar difficulties. Inadequate storage facilities force farmers to sell their produce immediately after harvest, often at lower prices. The absence of scientific storage structures increases post-harvest losses and prevents farmers from waiting for better market prices. This problem is more severe in rural areas where modern storage and warehousing facilities are limited.

Malpractices by Middlemen: Malpractices by middlemen emerged as one of the most serious constraints, reported by 70 farmers (77.77%). Among I suggest you use small scale farmers (small farm holder) /and not small farmers similarly use medium scale and large-scale farmers/farms change throughout the manuscript for clarity and consistency., 83.33% faced exploitation by intermediaries, followed by 73.33% of medium farmers and 76.66% of large farmers. Middlemen often manipulate weighing practices, pricing mechanisms, and quality assessment, resulting in lower returns for farmers. Due to poor market access and lack of direct marketing channels, farmers depend heavily on intermediaries, which increases their vulnerability to exploitation.

High Price Fluctuations: Price fluctuation was identified as a major concern by 68 farmers (75.55%). The problem was most severe among medium farmers, with 86.66% reporting it, followed by 76.66% of small farmers and 63.33% of large farmers. Frequent price variations create uncertainty and risk, discouraging farmers from making long-term production and marketing decisions. Market instability reduces farmers’ confidence and leads to distress sales, particularly during peak harvesting seasons when supply exceeds demand.

Delay in Cash Payment: Delayed payment was reported by 40 farmers (44.44%). Among them, 33.33% were small farmers, 46.66% were medium farmers, and 53.33% were large farmers. Delayed payment affects farmers’ liquidity, restricting their ability to invest in the next cropping season. Immediate cash availability is crucial for meeting household expenses, purchasing inputs, and repaying loans. Payment delays often push farmers toward informal money lenders, increasing their financial burden.

Lack of Marketing Intelligence: Lack of marketing intelligence was reported by 64 farmers (71.11%). The problem affected 63.33% of small farmers, 73.33% of medium farmers, and 76.66% of large farmers. Marketing intelligence includes information about prevailing market prices, demand trends, quality standards, and potential buyers. The absence of timely and accurate information restricts farmers’ bargaining power and leads to poor marketing decisions. Strengthening information dissemination through digital platforms, extension services, and mobile-based advisories can significantly improve farmers’ market participation.

Low Consumption Demand: Low consumption demand was experienced by 52 farmers (57.77%), including 53.33% of small farmers, 56.66% of medium farmers, and 63.33% of large farmers. Low demand results in oversupply, forcing farmers to sell at reduced prices. This problem is particularly common for perishable commodities and crops with limited processing facilities. Enhancing agro-processing units and promoting value addition can help increase demand and stabilize prices.

Lack of Skill and Knowledge: Lack of skill and knowledge in marketing practices was reported by 47 farmers (52.22%). About 46.66% of small farmers, 53.33% of medium farmers, and 56.66% of large farmers faced this issue. Farmers often lack awareness about grading, packaging, quality certification, market linkages, and modern marketing techniques. Training programs, farmer producer organizations (FPOs), and extension education can play a crucial role in building farmers’ marketing skills.

Lack of Transportation Facilities: Lack of transportation was the most severe constraint, reported by 83 farmers (92.22%). This problem was faced by 86.66% of small farmers, 93.33% of medium farmers, and 96.66% of large farmers. Poor rural road connectivity, high transportation costs, and lack of affordable transport options limit farmers’ access to distant markets where better prices are available. Improved infrastructure development, better road networks, and subsidized transport services can significantly reduce marketing costs and post-harvest losses.

Lack of Improved Varieties: Lack of improved crop varieties were reported by 65 farmers (72.22%). Among them, 66.66% were small farmers, 63.33% were medium farmers, and 86.66% were large farmers. Improved varieties contribute to higher productivity, better quality, and improved market acceptance. Limited access to certified seeds, high prices, and inadequate extension services restricts farmers’ adoption of improved varieties.

Weather Problems: Weather-related problems affected 73 farmers (81.11%), including 73.33% of small farmers, 76.66% of medium farmers, and 93.33% of large farmers. Unpredictable weather conditions such as drought, floods, heat waves, and untimely rainfall negatively impact production and market supply. Climate variability increases production risks and reduces farmers’ income stability. Adoption of climate-resilient farming practices and crop insurance schemes can help mitigate these risks.

4. Discussion and Conclusion

The study revealed significant differences in production, consumption, and surplus disposal patterns among small-scale, medium-scale, and large-scale pearl millet farmers in the Gird region of Madhya Pradesh. Small-scale farmers were more vulnerable to distress sales due to urgent cash requirements and inadequate storage facilities. Medium-scale farmers possessed limited holding capacity, resulting in moderate marketed surplus, whereas large-scale farmers were financially stronger and capable of storing produce to take advantage of favorable market prices. Thus, storage facilities and financial capacity were found to be the major determinants influencing marketing behavior and surplus disposal among pearl millet growers. The marketable surplus was highest among small-scale farmers (10.15 quintals per farm), followed by medium-scale farmers (7.77 quintals) and large-scale farmers (6.54 quintals). However, the marketed surplus was comparatively lower, accounting for 4.00 quintals, 3.00 quintals, and 2.66 quintals for small-, medium-, and large-scale farmers, respectively. These findings indicate that farmers retained a substantial quantity either for household consumption or future sale depending upon their economic condition and storage capacity. The study further highlighted that pearl millet growers face numerous production and marketing constraints that adversely affect productivity, marketing efficiency, and farm income. Among all the constraints, lack of transportation facilities emerged as the most severe problem, reported by 92.22 percent of the respondents. Poor road connectivity, high transportation costs, and inadequate transport services restricted farmers’ access to remunerative markets and compelled them to sell produce locally at lower prices. Adverse weather conditions were reported by 81.11 percent of farmers, reflecting the vulnerability of pearl millet cultivation to climatic variability, drought, and erratic rainfall. Malpractices by middlemen (77.77%) and high price fluctuations (75.55%) were also identified as major constraints affecting fair price realization and income stability. Farmers frequently experienced exploitation through unfair weighing practices, price manipulation, and delayed payments due to their dependence on intermediaries and weak bargaining power. In addition, lack of improved crop varieties (72.22%), inadequate marketing intelligence (71.11%), and insufficient storage facilities (62.22%) significantly constrained production efficiency and marketing performance. Other important problems included low consumption demand, lack of technical knowledge and marketing skills, and delays in cash payments. These issues reduced farmers’ participation in organized markets and limited their ability to adopt improved production and marketing practices. The findings suggest that strengthening market intelligence systems, promoting value addition and processing, improving access to certified seeds, and enhancing extension and training services can substantially improve the economic condition of pearl millet growers. Overall, the study concludes that pearl millet farmers in the Gird region face complex and interconnected production and marketing challenges that limit their productivity, profitability, and livelihood security. Addressing these constraints requires an integrated approach involving infrastructure development, improved storage and transportation facilities, institutional marketing support, climate-resilient technologies, and effective policy interventions. Strengthening rural market infrastructure, promoting farmer producer organizations (FPOs), and expanding direct marketing opportunities can significantly enhance the sustainability and profitability of pearl millet cultivation in the region.

5. Suggestions 

The following are the major suggestions for further improvement in the study area Availability of improved hybrid seeds in the study area for getting higher productivity and return in the study area. The major importance should be given to the transfer of technology in Pearl millet cultivation because usually, farmers follow their own conventional method of cultivation or not applying proper, adequate inputs and practices lead to resulting to the lower yields and mainly these problems were faced by the small and marginal farmers. Therefore, it is recommended that technology is needed to demonstrate to the Pearl Millet. There is a need to be close interaction between farmers, extension officials and research organizations for easy diagnosing of the problems for pearl millet cultivation and suggest pearl millet growers overcome the problems faced by them to increase their productivity. In this particular study region, it was found the deficit of storage facilities. The Cost-effective for the storage of pearl millet in small and marginal farmers, government should take preventive measures to overcome this issue. At the village level, more storage facilities should be provided. Farmers should be supplied with discounted transportation during harvest time. Farmers can avail the facilities to market their produce direct to the government agencies to get better return of produce

Suggestions for Further Work:

1. The small farmers should avail warehouse to avoid selling in post-harvest period because prices of pearl millet are low in market.
2. More storage facilities should be constructed at the village level. Govt. should spread awareness about the programme & subsidies being given to encourage farmers for creating more storage facilities at farm level.
3. The malpractices in the market should also be checked so that the farmers get a fair deal. The farmers should be advised to sell their produce in regulated markets so that they are not the victims of malpractices.
4. There is need to establish sound market intelligence system by the government so that the farmers can sell their produce in those markets where prices are favorable.
5. The shortage of human labour in various operations can be substituted through mechanized farming and also by linking MNREGA activities with farm operations and share the cost. This can go a long way in taking labour shortage problem.
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