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pproximately half of India's population still relies on agriculture as their primary source 

of income and it accounts for 14% of the country's GDP and 11% of its exports. 

Rajasthan has an agrarian economy, with agriculture accounting for 26% of GDP. This gives 

two thirds of the population jobs. The post-harvest technological situation in Rajasthan's 

cereals, legumes, oilseeds, fruits, vegetables, tubers, roots etc. presents a depressing picture. 

The harvested crops physical and nutritional characteristics have significantly deteriorated 

and there are significant post-harvest losses in grain and horticulture [1]. 

 The operations are divided into primary and support activities in order to comprehend 

the value chain of India's horticultural industry. While the majority of primary activities are 

production-related, support activities such as human resource management or technical 

advancement provide the essential buffer to increase efficiency and effectiveness in the 

production chain. Up until now, India's horticultural industry has primarily been a primary 

sector activity. Although there has been a significant change in horticulture growth over the 

last few decades, there is still a significant discrepancy between the sector's potential and 

actual output [2]. 

Horticulture Potential in Western Rajasthan 
Arid-tolerant Fruit & Plant Biodiversity: Despite harsh climatic conditions low rainfall, 

sandy or desert soils with low fertility and water-holding capacity, high temperatures and 

high evapo transpiration western Rajasthan hosts a remarkable biodiversity of arid-adapted 

fruit and plant species. Arid fruits such as Ber, Bael, Date Palm, Pomegranate, Phalsa, 

Karonda, Khejri, Pilu, figs, mulberry etc. Many fruit species have deep-root systems; leaf 

adaptations that help them survive long droughts, saline soils or erratic rainfall [3]. 

Crop Diversification and Intercropping: Enhancing Land-Use Efficiency: Given the 

constraints of mono-cropping, horticulture complemented with suitable intercrops offers a 

way to diversify risk, improve land-use efficiency and increase productivity and income. A 

field experiment in Bikaner district revealed that intercropping fruit trees (like Bael or Ber) 

with pulses or oilseeds like mothbean, groundnut or clusterbean significantly improved 

overall system productivity, net returns and profitability compared to monoculture [4]. 

Moreover, recent efforts promoting integrated farming systems (IFS) in arid villages 

combining fruit and vegetable cultivation, cash crops, vermi composting, livestock or 

resource-recycling have shown promising increases in productivity, sustainability, livelihood 

stability and employment generation.  

Nutritional and Medicinal Value of Arid Fruits: The arid-zone fruits are not just hardy; 

many of them carry high nutritional and medicinal value. A review of arid-zone fruits of 

Rajasthan points out that fruits like Aonla, Bael, Ber, Karonda, Pomegranate, Phalsa etc. are 

rich in vitamins, minerals, dietary fiber, antioxidants and in some cases possess medicinal 

properties making them valuable not only for food security but health and nutrition.  
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Value Addition 
Value addition in horticulture refers to transforming fresh produce into processed, packaged 

or otherwise value-enhanced products e.g., dried fruits, jams, juices, powders, ready-to-use 

foods, natural food colorants etc. It also includes graded packaging, branding, storage, quality 

control and supply-chain development so that produce can reach distant markets, command 

higher prices and reduce wastage. 

For arid-zone horticultural crops in western Rajasthan, this could mean: 

 Processing fruits like Ber, Bael, Date-Palm, Phalsa, Karonda etc. into dried fruits, jams, 

juices or other value-added items. 

 Producing powders, natural food-colorants (from karonda or other fruits), ready-to-use 

spices (e.g., kachri-based curry powder) or processed products like biscuits, bakery items 

etc.  

 Packaging and branding of such items to reach urban or export markets. 

 Adding post-harvest treatment, shelf-life enhancement, quality standards, supply-chain 

linkages, which make it easier to sell beyond local mandhi’s [5]. 

Value Addition Importance 
Enhanced Income for Farmers and Rural Communities: by converting low-value raw 

produce into high-value processed products, farmers can significantly increase their returns.  

Reduction of Post-Harvest Loss and Shelf-Life Extension: In arid zones, lack of cold 

storage infrastructure and difficulty in transporting fresh produce often leads to high post-

harvest losses, especially when markets are far. Value addition drying, processing, packaging 

extends shelf life, reduces wastage and allows produce to be stored, transported or sold over 

longer periods rather than immediately after harvest. 

Market Diversification Domestic and Export Potential Processed: Arid-fruits, health-

oriented products, ready-to-use food items, natural colours these have demand in urban 

markets, health-conscious consumers and even export markets. For instance, nutritional and 

medicinal properties of arid-zone fruits make them attractive for value-added health foods.  

Role of ICAR-CIAH and Research Institutions 
The ICAR-CIAH, Bikaner along with other research institutes has played a pioneering role in 

realizing the potential of arid horticulture. Some of their major contributions: 

 Germplasm conservation & varietal improvement: Recognizing that arid-zone fruit 

crops have rich genetic diversity, CIAH and associated institutes have collected and 

preserved numerous genotypes and developed improved, high-yielding, processable 

varieties suited for commercial exploitation.  

 Post-harvest & processing technologies: The 2019 “Doubling farmers income through 

value addition” paper lists several practical technologies developed by CIAH  for pre-

harvest treatments, post-harvest treatments, packaging protocols for arid fruits and 

protocols for producing fruit beverages from arid horticultural crops.  

 Ready-to-use products from arid crops: Examples include Bael fruit powder, date and 

khejri biscuits, kachri-based curry powder, natural food colorant and more. 

Challenges & Constraints in Value Addition for Western Rajasthan 
Despite the potential and encouraging early successes, there remain significant obstacles that 

must be addressed to fully realize the benefits of horticulture and value addition in this 

region: 

Environmental limitations - Water scarcity,  low Soil fertility and water-holding capacity 

etc. 

Lack of infrastructure & supply-chain facilities - Many small farmers lack resources or 

technical knowhow to adopt post-harvest technologies, processing or packaging like 

processing units, cold storage, pack-houses, transportation and graded packaging.  
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Limited awareness and market linkages - Market access for processed arid-fruit products 

remains limited; establishing national and international value chains needs investment, 

entrepreneurial effort. 

Small and fragmented land holdings - Many farmers own small, scattered land parcels. 

High initial investment for processing or packaging units may not be viable for individual 

farmers collective action may be required.  

Lack of robust institutional support & financing - Farmers requires extension services, 

training, subsidies, financial support and need to bridge the gap between research and real-

world adoption [6]. 

Conclusion 
Western Rajasthan with its arid and semi-arid climate, sandy soils, scarce water and harsh 

conditions indeed poses significant challenges for conventional agriculture. Yet, these very 

adversities make it an ideal niche for arid-zone horticulture, leveraging plants and fruit 

species naturally adapted to desert ecosystems. When horticulture is combined with value 

addition through processing, packaging, branding and market linkages the potential becomes 

truly transformative. Early research and institutional efforts especially by ICAR-CIAH and 

allied institutes have already demonstrated that these are not just theoretical possibilities, but 

practical realities. Improved varieties, processing protocols, ready-to-use products and 

integrated farming models have shown promising results. However, realizing the full 

potential will require sustained effort infrastructure development, collective action, capacity 

building, supportive policy and market development. In essence, horticulture with value 

addition offers western Rajasthan a chance to re imagine its agrarian future from fragile, rain-

dependent subsistence farming to resilient, diversified, high-value horticulture-led rural 

prosperity. With coordinated action by farmers, researchers, government and entrepreneurs, 

the “arid disadvantage” can be turned into a desert advantage. 
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