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Abstract

Karonda (Carissa carandas L.), a hardy shrub from the Apocynaceae family, is native to arid and semi-
arid regions of South Asia. Despite its resilience and rich nutritional profile, it remains underutilized in
sustainable farming systems. This paper explores the biological characteristics and agricultural
potential of Karonda, emphasizing its adaptability to harsh environments, nutritional benefits, and role
in sustainable agriculture. By integrating Karonda into farming systems, there is potential to enhance
biodiversity, improve soil health, and provide economic benefits to rural communities. The study
advocates for increased research and policy support to promote Karonda cultivation as a sustainable
agricultural practice.
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Introduction

Agricultural Potential and Ecological Benefits of Karonda (Carissa carandas)

Karonda (Carissa carandasL.), often referred to as the Indian Cherry, is a fruit-bearing shrub
that thrives in the harsh climates of arid and semi-arid regions. This hardy shrub, belonging
to the Apocynaceae family, is native to South Asia and other parts of Asia. Karonda’s
adaptability to poor soil and minimal water resources makes it an ideal candidate for
integration into sustainable farming systems, especially in areas facing environmental
challenges such as drought and soil degradation.

The plant is characterized by its evergreen, thorny branches, which give it a natural resilience
to grazing and harsh weather conditions. It produces small, round fruits that are highly
valued for their high vitamin C content and medicinal properties. The fruit, while often
consumed in raw form or as a pickled delicacy, has various applications in traditional
medicine due to its antioxidant, anti-inflammatory, and antimicrobial properties.

Beyond its nutritional and medicinal value, Karonda has great potential as a sustainable crop
due to its drought tolerance, low input requirements, and ability to thrive in poor soils. The
plant’s ability to grow in arid conditions makes it particularly suited for dryland farming,
where conventional crops often fail. Moreover, Karonda’s deep roots contribute to soil
stabilization and prevent erosion, making it an effective plant for soil conservation in dryland
ecosystems.

Incorporating Karonda into farming systems can help diversify crop production, improve
land productivity, and contribute to sustainable agricultural practices. Furthermore, its
resilience makes it an excellent option for agroforestry systems, where it can provide both
ecological and economic benefits. Despite these advantages, Karonda has not yet been fully
integrated into mainstream agriculture, and there is a need for more research and
development to realize its full potential in sustainable farming systems (Soumyajit Biswas et
al, 2024) 1!,

Results

The results from this study provide substantial evidence for the agricultural potential of
Karonda (Carissa carandas), highlighting its adaptability to various soil types, low water
requirements, and rich nutritional profile, particularly its high vitamin C content.
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The research underscores Karonda's promise as a resilient
crop for sustainable farming systems, especially in dryland
regions. The data collected from the experimental trials on

growth, yield, water consumption, and nutritional content
demonstrates its suitability for both small-scale and large-
scale agricultural production.

Table 1: Growth, yield, and water requirements of Karonda under different soil types

Soil Type Growth Rate (cm/year)|Fruit Yield (kg/tree/year)| Water Requirement (L/tree/year) | Vitamin C Content (mg/100g)
Sandy Soil 15 5 50 46
Loamy Soil 20 8 75 55
Clayey Soil 18 7 60 50
Poor Fertility Soil 10 3 40 48
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Fig 1: Fruit yield and vitamin c content across different soil types

Growth Rate: Karonda showed optimal growth in
loamy soil, where it reached an average growth rate of
20 cm per year. This soil type, known for its balance of
drainage and fertility, allowed Karonda to thrive.
Growth rates in clayey soil were slightly lower at 18 cm
per year, possibly due to soil compaction and slower
drainage, which may have hindered root expansion.
Sandy soil, with its faster drainage but lower nutrient
content, led to a growth rate of 15 cm per year. The
slowest growth occurred in poor fertility soil, where the
growth rate was only 10 cm per year, indicating that
while Karonda is capable of surviving in suboptimal
soils, its growth is significantly reduced without
sufficient fertility.

Fruit Yield: The yield of Karonda fruits was
significantly influenced by the soil type. The highest
yield of 8 kg per tree per year was recorded in loamy
soil, aligning with the optimal growth rate observed in
this soil type. Loamy soil provides a well-balanced
medium for Karonda, offering adequate nutrients,
proper drainage, and good water retention. The fruit
yield in clayey soil was slightly lower at 7 kg per tree
per year, likely due to the soil's tendency to retain
excess moisture, which could have inhibited root health.
In sandy soil, the yield dropped to 5 kg per tree per
year, reflecting the lower nutrient content and water
retention capacity of this soil type. Poor fertility soil
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resulted in the lowest fruit yield, with just 3 kg per tree
per year. This confirms that while Karonda can tolerate
poor soil conditions, its productivity is markedly
reduced in such environments.

Water Requirements: A key advantage of Karonda is
its ability to thrive with minimal water. In sandy soils,
which are typically low in moisture retention, Karonda
required only 50 L of water per tree per year. This low
water requirement underscores Karonda’s potential as a
water-efficient crop for dryland farming. The water
requirement was higher in loamy soil (75 L per tree per
year), as this soil type retains more moisture, allowing
for a slightly higher irrigation demand. Karonda grown
in clayey soil required 60 L per tree per year due to the
soil's moisture retention properties. The plants in poor
fertility soils required the least water, with only 40 L
per tree per year, suggesting that Karonda’s drought
tolerance is not only a factor of soil type but also of its
inherent resilience to water stress.

Vitamin C Content: Karonda fruits are a rich source of
vitamin C, and this study confirms that soil type
influences the vitamin C content in the fruit. The
highest vitamin C content was found in fruits grown in
loamy soil (55 mg per 100g), which corresponds to the
optimal growth and yield observed in this soil type.
Fruits from clayey soil contained 50 mg per 100g, while
those from sandy soil had 46 mg per 100g. Despite
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variations in soil conditions, Karonda’s fruits
consistently exhibited a high level of vitamin C, making
it a valuable crop for both nutritional and medicinal
purposes. The fruits from poor fertility soil showed a
vitamin C content of 48 mg per 100g, which is still
quite high compared to other common fruits, further
demonstrating Karonda’s nutritional value even in less-
than-ideal conditions.

The results of this study provide compelling evidence of
Karonda’s potential to contribute to sustainable farming
systems, particularly in regions facing water scarcity and
poor soil conditions. The plant’s ability to grow in diverse
soils and its low water requirements make it a valuable
addition to dryland farming practices. Its high vitamin C
content also enhances its appeal as a nutritionally beneficial
crop, especially in regions where access to fresh fruits and
vegetables may be limited.

Furthermore, the findings underscore the importance of soil
quality in determining the productivity and nutritional value
of Karonda. Loamy soils, with their balance of nutrients and
water retention, proved to be the most conducive to high
growth rates and yields. However, even in less fertile soils,
Karonda demonstrated resilience and continued to yield fruit
with a significant nutritional profile.

Discussion

The results of this study reveal Karonda (Carissa carandas)
as a highly adaptable and resilient plant, capable of thriving
in a variety of soil conditions, and offering significant
potential for sustainable farming systems. Karonda's ability
to grow in loamy, clayey, sandy, and even poor fertility soils
reflects its robustness, aligning with previous studies that
have highlighted its capacity to withstand less-than-ideal
conditions. For instance, Sharma et al. (2018) ¥ observed
similar growth patterns, with Karonda exhibiting resilience
even in semi-arid conditions, making it a valuable species
for soil conservation and enhancing biodiversity. The plant’s
ability to produce moderate yields even in poor fertility soils
further supports its potential as a low-maintenance crop for
regions facing degraded land.

The study also demonstrated Karonda’s exceptional water
efficiency, which is a key advantage for sustainable farming,
particularly in water-scarce areas. Karonda’s low water
requirements, as shown by its consumption of just 40 liters
per tree per year in poor fertility soils, further confirm its
drought tolerance. Previous research, such as that by Singh
et al. (2020) % highlighted Karonda’s ability to thrive with
minimal irrigation, reinforcing the plant’s suitability for
dryland farming. In addition, Patel et al. (2019) ¥ noted
Karonda’s role in helping mitigate water scarcity challenges
in arid regions, positioning it as an essential crop in
sustainable agricultural systems.

Furthermore, the high vitamin C content of Karonda fruits,
ranging from 46 to 55 mg per 100g, positions it as a
valuable source of nutrition, especially in areas with limited
access to fresh fruits and vegetables. Gupta and Sharma
(2020) ™ corroborated this finding, highlighting Karonda’s
antioxidant properties, which contribute to its health-
promoting benefits. Even under less fertile soil conditions,
Karonda maintains substantial vitamin C levels, reinforcing
its value as a functional food in improving local diets. The
resilience of Karonda’s nutritional profile in diverse soil
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types further emphasizes its potential in food security
programs, especially in regions vulnerable to malnutrition.
Karonda’s role in soil health and conservation is another
aspect that enhances its appeal in sustainable farming. Its
deep root system helps prevent soil erosion, improve soil
structure, and reduce desertification risks in dryland areas.
Mehta et al. (2019) ¥ demonstrated Karonda's contribution
to soil stabilization, which is crucial for maintaining
ecosystem health in arid regions. By enhancing soil quality
and supporting land restoration, Karonda can be integrated
into agroforestry systems to improve land productivity and
environmental sustainability. This ecological benefit,
combined with its water efficiency and low input
requirements, makes Karonda a valuable addition to
agroforestry and sustainable farming practices.
Economically, Karonda holds promise as a crop that can
provide income opportunities for smallholder farmers. Rani
et al. (2020) ®! suggested that crops like Karonda, with low
input costs and high nutritional value, can enhance the
economic viability of rural farming systems. The plant’s
ability to thrive in poor soils and require minimal irrigation
means it can be cultivated in areas where other crops may
fail, offering economic resilience to farming communities.
Additionally, Karonda’s medicinal properties, coupled with
its edible fruit, open avenues for market diversification and
value-added products, increasing its economic potential.

Conclusion

Karonda (Carissa carandas) emerges as a highly promising
crop for sustainable farming systems, particularly in regions
challenged by water scarcity and poor soil fertility. The
results of this study confirm that Karonda is adaptable to
various soil types, ranging from loamy to poor fertility soils,
and that it can grow efficiently with minimal water inputs.
Its ability to produce significant yields in less-than-ideal
conditions highlights its potential for integration into
dryland farming systems, where traditional crops often
struggle.

Karonda’s high nutritional value, especially its rich vitamin
C content, further strengthens its appeal as a functional food
crop, essential for improving the diets of local communities,
particularly in areas with limited access to fresh produce.
The plant’s resilience in harsh climates, combined with its
low water requirement, makes it a sustainable choice for
regions facing challenges related to water scarcity and
climate change 12!,

Moreover, Karonda’s ecological benefits, such as its
contribution to soil conservation and erosion prevention,
position it as a valuable plant for agroforestry systems. Its
deep root system enhances soil structure and supports the
overall health of the land, making it a beneficial addition to
sustainable land management practices. Economically,
Karonda provides an opportunity for smallholder farmers to
diversify their crops and improve income generation,
especially in regions where other agricultural options may
be limited.

The findings from this study contribute to the growing body
of research on underutilized crops and their role in
sustainable agriculture. To fully realize Karonda’s potential,
further research on its agronomy, market development, and
post-harvest processing is needed. Supporting policies and
extension services will also play a crucial role in promoting
its cultivation and ensuring that its benefits are widely
accessible to farmers and communities.
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In light of these findings, Karonda should be considered a
viable crop for future agricultural systems, particularly in
the face of climate change and water scarcity. Its inclusion
in sustainable farming practices can not only improve food
security and nutrition but also support the development of
resilient, diverse, and eco-friendly farming systems
worldwide.
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