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Abstract 

This paper evaluates the economic viability of lemon grass (Cymbopogon citratus) cultivation in 

sodic soils of Rajasthan, a region characterized by high salinity and water scarcity. By examining 

soil suitability, water requirements, yield potential, and market demand, the study aims to assess 

the profitability of lemon grass as an alternative crop for farmers facing the challenges of 

degraded lands. The findings indicate that lemon grass thrives in moderately saline soils and offers 

significant economic returns, with gross revenues ranging from Rs. 240,000 to Rs. 450,000 per 

hectare, depending on yield and market prices. The essential oil extracted from lemon grass 

further enhances its profitability, providing an additional income stream. However, the successful 

cultivation of lemon grass in sodic soils requires effective soil management strategies, such as the 

use of gypsum and organic amendments, along with efficient water management practices like 

drip irrigation. Despite these challenges, the paper highlights the potential of lemon grass 

cultivation to rehabilitate sodic soils while providing farmers with a sustainable and profitable 

agricultural alternative. The study concludes by suggesting that with appropriate support in terms 

of technical guidance, market linkages, and government initiatives, lemon grass can play a 

significant role in improving the economic and environmental sustainability of agriculture in 

Rajasthan’s saline regions. 
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1. Introduction 

Sodic soils, characterized by high levels of soluble sodium salts, pose significant challenges to 

agricultural productivity, particularly in arid and semi-arid regions like Rajasthan, India. These soils, 

commonly found in around 5-7% of the total land area in the state, are notoriously difficult for 

conventional crop cultivation due to their adverse physical and chemical properties (Basu et al., 2009). 

High salinity impedes plant growth by reducing water availability to roots and disrupting essential 

nutrient uptake, leading to poor yields (Singh & Sharma, 2010). Despite these challenges, research into 

soil amelioration and the introduction of salt-tolerant crops has shown promising results in mitigating the 

adverse effects of sodic soils. 

Lemon grass (Cymbopogon citratus) emerges as a potential solution for the economic revitalization of 

sodic soils in Rajasthan. Known for its drought tolerance, ability to grow in various soil types, and the 

demand for its aromatic oil in the pharmaceutical and cosmetic industries, lemon grass has become a 
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crop of increasing interest (Sharma et al., 2011). Studies indicate that lemon grass cultivation is 

economically viable, with yields ranging from 12-18 tons per hectare, depending on soil conditions and 

management practices (Rana et al., 2010). 

Rajasthan, which accounts for approximately 10% of India’s total lemon grass cultivation, has seen a 

rise in the commercial farming of this crop in sodic areas, where traditional crops such as wheat or 

barley struggle to thrive. A report by the Rajasthan Agriculture Department (2009) showed that, with 

proper irrigation management and soil improvement techniques, farmers in sodic areas of the state have 

been able to achieve yields up to 14 tons per hectare, generating net returns of Rs. 1.2 lakhs per hectare 

annually. This contrasts with the significantly lower returns from conventional crops grown in the same 

conditions. 

The introduction of lemon grass cultivation could also be a solution to the growing issue of land 

degradation in Rajasthan. It not only provides an economically viable alternative but also contributes to 

soil improvement by enhancing organic matter and promoting microbial activity, which in turn helps in 

alleviating soil salinity (Singh & Gupta, 2010). Thus, evaluating the economic viability of lemon grass 

cultivation in sodic soils in Rajasthan offers insights into sustainable agricultural practices while 

addressing the region's economic and environmental concerns. 

2. Literature Review 

The cultivation of lemon grass in sodic soils has garnered attention due to its potential economic 

viability and role in improving soil health. Several studies have explored the characteristics of sodic soils 

and their impact on crop production, as well as the suitability of various crops for these challenging 

conditions. In Rajasthan, sodic soils are a significant issue, covering approximately 1.2 million hectares 

of agricultural land, particularly in the western and southern regions (Gupta & Mehta, 2008). These soils 

are often rich in sodium, which leads to poor drainage and a high pH, limiting the growth of most 

traditional crops like wheat, barley, and pulses (Basu et al., 2009). 

Research indicates that certain crops, especially salt-tolerant species, can adapt to these conditions and 

provide sustainable agricultural alternatives. A study by Bhattacharya et al. (2007) demonstrated that the 

cultivation of halophytic plants such as lemon grass can significantly reduce soil salinity over time by 

promoting the leaching of salts through deep root systems. Additionally, lemon grass, being a hardy and 

drought-resistant crop, can thrive in areas with limited water availability, making it a promising option 

for the arid and semi-arid regions of Rajasthan (Sharma et al., 2011). 

Economic studies on lemon grass cultivation also suggest its potential as a profitable alternative in sodic 

soils. A field experiment conducted by Rana et al. (2010) found that lemon grass yields ranged from 10 

to 15 tons per hectare, depending on soil amendments and irrigation practices. Furthermore, the oil 

extracted from lemon grass, which is in demand in the perfume and medicinal industries, adds an 

additional revenue stream, with prices for oil reaching Rs. 500-600 per liter (Rana et al., 2010). These 

findings suggest that, while initial investments in soil improvement and crop management are required, 

the returns from lemon grass cultivation can be significantly higher compared to traditional crops. 

In terms of soil health, lemon grass cultivation has been shown to improve organic matter content and 

microbial activity in sodic soils. According to Singh and Gupta (2010), this contributes to a reduction in 

soil salinity, enhancing soil structure and fertility for subsequent crops. This highlights the dual benefits 
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of lemon grass cultivation: economic profitability and environmental sustainability. Thus, the body of 

literature supports the viability of lemon grass as a promising crop for sodic soils in Rajasthan, 

suggesting its potential to address both agricultural and environmental challenges in the region. 

3. Sodic Soils and Their Characteristics 

Sodic soils are a prominent challenge for agriculture in Rajasthan, where around 1.2 million hectares of 

agricultural land are affected by soil salinity and sodicity (Gupta & Mehta, 2008). These soils are 

characterized by high concentrations of sodium ions, which lead to an imbalance in soil chemistry, 

adversely affecting plant growth and crop yields. The sodium ions in sodic soils exchange with other 

essential nutrients, such as calcium and magnesium, rendering them unavailable to plants and leading to 

poor nutrient uptake (Singh & Sharma, 2010). Furthermore, sodic soils exhibit poor permeability, 

resulting in poor water drainage, which exacerbates soil erosion and hampers plant root development 

(Basu et al., 2009). 

One of the defining properties of sodic soils is their high pH, typically ranging from 8.5 to 10, which 

further complicates the cultivation of traditional crops (Singh & Gupta, 2010). The lack of proper water 

infiltration and the presence of sodium ions result in crust formation on the soil surface, reducing seed 

germination rates and limiting root penetration. This creates a hostile environment for most crops, 

especially those sensitive to salinity, such as wheat, barley, and legumes, which are commonly grown in 

Rajasthan (Rana et al., 2010). 

Despite the challenges posed by sodic soils, various soil improvement techniques have been developed 

to mitigate the negative effects of sodicity. The use of soil amendments, such as gypsum (calcium 

sulfate), is a common practice to replace sodium ions with calcium, improving soil structure and 

permeability (Sharma et al., 2011). Additionally, the incorporation of organic matter and the adoption of 

proper irrigation management can further reduce the adverse effects of sodic soils (Basu et al., 2009). 

Studies have shown that with proper management, sodic soils can be rehabilitated to a certain extent, 

making them suitable for the cultivation of salt-tolerant crops like lemon grass. For instance, after the 

application of gypsum and organic amendments, yields in sodic soils can increase by 20-30%, as 

observed in various experimental fields in Rajasthan (Gupta & Mehta, 2008). Thus, understanding the 

characteristics of sodic soils and employing corrective measures is essential for enhancing the 

agricultural potential of these areas. 

4. Lemon Grass as a Crop 

Lemon grass (Cymbopogon citratus) is a perennial herb that has gained significant attention due to its 

adaptability to diverse agro-ecological conditions, including sodic soils. This tropical and subtropical 

plant thrives in hot and dry climates, making it an ideal candidate for cultivation in arid and semi-arid 

regions like Rajasthan. Lemon grass is well-known for its essential oil, which is in high demand for its 

use in perfumes, cosmetics, and medicinal products. The oil content of lemon grass typically ranges 

between 0.5% and 1.5% of the plant's fresh weight (Sharma et al., 2011), and its market value has 

steadily risen, making it a profitable cash crop. 

The agronomic requirements of lemon grass are relatively simple compared to many traditional crops. It 

requires well-drained, fertile soils, but it is also highly tolerant of saline and sodic conditions, which are 
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common in Rajasthan's soil. Research by Rana et al. (2010) indicated that lemon grass could be 

cultivated effectively in soils with moderate salinity levels, making it a suitable alternative to crops like 

wheat and barley, which suffer in such conditions. The plant grows well in soils with a pH ranging from 

5.5 to 8.5, although its tolerance to higher pH levels in sodic soils has been increasingly recognized 

(Gupta & Mehta, 2008). 

Lemon grass cultivation in Rajasthan has shown promising results, with yields ranging from 12 to 18 

tons per hectare in improved soil conditions (Rana et al., 2010). In addition to its essential oil 

production, the plant's leaves are also used in culinary dishes, herbal teas, and as a natural insect 

repellent, adding to its versatility and marketability. The high return on investment is another major 

incentive for farmers. A study by Sharma et al. (2011) revealed that the average net returns from lemon 

grass cultivation were approximately Rs. 1.2 lakh per hectare, which is significantly higher compared to 

traditional crops grown in sodic soils. 

Furthermore, lemon grass has been noted for its low water requirement, making it an ideal crop for 

regions facing water scarcity. This drought tolerance, coupled with its ability to improve soil quality 

over time, enhances its viability as a sustainable agricultural option for farmers in Rajasthan. Therefore, 

lemon grass offers not only an economically profitable alternative but also a potential solution for land 

rehabilitation in sodic areas. 

5. Methodology 

The methodology adopted in this study is primarily review-based, focusing on the synthesis of existing 

research and data related to lemon grass cultivation in sodic soils. The review incorporates various 

sources, including peer-reviewed journal articles, government reports, and case studies, to analyze the 

economic viability and agronomic suitability of lemon grass in Rajasthan’s sodic regions. Key aspects 

such as soil characteristics, cultivation practices, yield data, and financial outcomes are examined. 

Data from various field studies indicate that lemon grass yields range from 12 to 18 tons per hectare, 

with net returns reaching approximately Rs. 1.2 lakh per hectare (Rana et al., 2010). This methodology 

allows for a comprehensive understanding of the subject by integrating findings from diverse sources, 

enabling an assessment of the crop’s potential in improving soil health and providing a sustainable 

livelihood for farmers in affected areas (Gupta & Mehta, 2008). The review also examines soil 

amendments and management practices essential for successful cultivation in sodic soils. 

6. Economic Viability of Lemon Grass Cultivation 

The economic viability of lemon grass cultivation in sodic soils of Rajasthan is assessed based on 

various factors, including initial investment, input costs, yield, and market price of the product. Lemon 

grass cultivation offers farmers an opportunity to generate significant returns, especially in regions 

where traditional crops fail to thrive due to high salinity levels. 

Table 1: Input Costs and Revenue from Lemon Grass Cultivation 

Item Cost (Rs./hectare) 

Land Preparation 5,000 
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Fertilizers and Amendments 10,000 

Irrigation (Drip or Sprinkler) 8,000 

Labor Costs (Planting & Harvest) 15,000 

Miscellaneous (Transport, etc.) 3,000 

Total Cost 41,000 

Source: Adapted from Sharma et al. (2011) and Gupta & Mehta (2008) 

The total cost of establishing a hectare of lemon grass plantation in sodic soils is approximately Rs. 

41,000, which includes costs for land preparation, fertilizers, irrigation, and labor. While these initial 

costs are significant, the returns from lemon grass cultivation can be highly profitable. Lemon grass 

yields can range between 12 and 18 tons per hectare, depending on soil conditions and management 

practices. At current market rates for fresh lemon grass, which are approximately Rs. 20-25 per kilogram 

(Rana et al., 2010), the gross income from a hectare can range from Rs. 240,000 to Rs. 450,000. 

Table 2: Gross Revenue and Net Profit from Lemon Grass Cultivation 

Yield (tons/hectare) Price per kg (Rs.) Gross Revenue (Rs.) Net Profit (Rs.) 

12 20 240,000 199,000 

15 20 300,000 259,000 

18 25 450,000 409,000 

Source: Adapted from Rana et al. (2010) and Sharma et al. (2011) 

As seen in Table 2, with yields of 12 to 18 tons per hectare, farmers can achieve net profits ranging from 

Rs. 199,000 to Rs. 409,000 per hectare, depending on the yield and market price. This is a significant 

improvement over traditional crops grown in sodic soils, which often have much lower returns due to 

poor yields. 

Furthermore, the essential oil extracted from lemon grass, which can be sold for Rs. 500-600 per liter 

(Rana et al., 2010), adds an additional revenue stream. This makes lemon grass cultivation a highly 

attractive option for farmers looking to improve their economic situation while also addressing the 

challenges of sodic soils. 

In conclusion, the economic analysis shows that lemon grass cultivation is not only a feasible but also a 

highly profitable option for farmers in Rajasthan’s sodic regions, providing both short-term financial 

returns and long-term soil health benefits. 

7. Challenges and Opportunities in Lemon Grass Cultivation 

While lemon grass cultivation in sodic soils presents significant economic potential, there are several 

challenges that need to be addressed to maximize its benefits for farmers in Rajasthan. These challenges 

include soil management, water availability, and market access, among others. However, these 
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challenges are accompanied by numerous opportunities that can enhance the viability of lemon grass as 

a crop in saline and sodic environments. 

Challenges 

The most significant challenge in cultivating lemon grass in sodic soils is the inherent soil salinity and 

poor water retention, which can affect crop establishment and growth. As sodic soils are often poorly 

structured, they tend to have high sodium content, leading to reduced water infiltration and root 

development (Gupta & Mehta, 2008). To overcome this, farmers must use soil amendments like gypsum 

and organic matter to improve soil structure, but this incurs additional costs. 

Water scarcity is another major challenge in Rajasthan, where irrigation is critical for successful 

cultivation. Lemon grass requires moderate irrigation, and improper water management can lead to 

waterlogging or drought stress, which negatively impacts yield (Basu et al., 2009). Moreover, the initial 

cost of setting up drip irrigation systems or sprinklers for efficient water distribution may be 

prohibitively high for smallholder farmers. 

Opportunities 

Despite these challenges, lemon grass offers several opportunities for farmers. Firstly, its ability to 

tolerate moderate levels of soil salinity makes it an ideal candidate for cultivation in regions with sodic 

soils, where traditional crops struggle to grow (Rana et al., 2010). Additionally, the growing demand for 

natural essential oils in the perfume, cosmetics, and pharmaceutical industries provides a steady market 

for lemon grass products, further enhancing its profitability. 

Table 3: Market Demand for Lemon Grass Products 

Product Average Market Price 

(Rs.) 

Estimated Demand 

(tons) 

Revenue Potential 

(Rs.) 

Fresh 

Lemongrass 

20 per kg 12,000 tons/year 24,000,000 

Essential Oil 500 per liter 500 tons/year 25,000,000 

Source: Adapted from Rana et al. (2010) and Gupta & Mehta (2008) 

As seen in Table 3, the demand for fresh lemon grass and essential oil presents a lucrative revenue 

potential. The increasing preference for natural products in various industries contributes to higher 

market value and offers opportunities for rural farmers to diversify their income streams. 

Moreover, the relatively low maintenance cost and the potential for integrating lemon grass cultivation 

into agroforestry or intercropping systems make it a sustainable and low-risk venture. By leveraging 

these opportunities, farmers can improve both their economic situation and soil health, making lemon 

grass an effective crop for rehabilitating sodic soils in Rajasthan. 

8. Conclusion and Future Prospects 

Lemon grass cultivation in sodic soils presents a promising solution to the challenges faced by farmers 

in Rajasthan, particularly those in arid and semi-arid regions where soil salinity and water scarcity often 

limit the viability of traditional crops. The crop’s ability to thrive in moderately saline soils, combined 
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with its relatively low water requirements, makes it an excellent candidate for improving agricultural 

productivity in degraded lands. Moreover, the rising demand for lemon grass oil and fresh leaves in 

various industries such as pharmaceuticals, cosmetics, and food processing further enhances its 

economic appeal. 

The economic analysis indicates that the net returns from lemon grass cultivation can be quite 

substantial. With yields ranging from 12 to 18 tons per hectare, farmers can expect gross revenues 

between Rs. 240,000 and Rs. 450,000 per hectare. When compared to traditional crops, lemon grass 

provides significantly higher profitability, which is crucial for farmers in regions where agricultural 

productivity is otherwise limited due to soil quality and climatic conditions. The profitability is further 

amplified by the additional income generated from essential oil extraction, which is valued at Rs. 500-

600 per liter (Rana et al., 2010). 

However, challenges such as soil salinity management, water scarcity, and initial investment in irrigation 

infrastructure remain. Successful lemon grass cultivation requires farmers to adopt soil management 

practices such as the application of gypsum and organic amendments, and efficient irrigation systems 

like drip or sprinkler irrigation. These measures, though effective, may incur additional costs and require 

technical knowledge, which could be a barrier for small-scale farmers. 

In terms of future prospects, there is significant potential for scaling up lemon grass cultivation in 

Rajasthan’s sodic soils. With increasing awareness of sustainable agricultural practices and the potential 

for diversification into essential oil production, lemon grass could play a vital role in rural development. 

Government initiatives supporting soil reclamation and water management, coupled with market 

linkages for lemon grass products, can further enhance its economic viability. Furthermore, research into 

high-yielding and salt-tolerant varieties of lemon grass could further boost its productivity and 

sustainability, making it an even more attractive option for farmers. 
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