Journal For Basic Sciences ISSN NO : 1006-8341

Indrayani Rice: A Study of Its Cultivation, the Role of
the Indrayani River, and Its Unique Characteristics

Rati Sulegaon*

BAMU, Aurangabad

1. Abstract -

Indrayani rice, a medium-grain aromatic rice variety from Maharashtra,
India, is renowned for its distinct fragrance, sticky texture, and nutritional
benefits. Named after the Indrayani River, which flows through the
Sahyadri Mountains, this rice owes its unique characteristics to the
region’s fertile soils and favorable climatic conditions. This research
article explores the origins, cultivation practices, physicochemical
properties, and nutritional profile of Indrayani rice, with a particular focus
on the Indrayani River’s role in its growth. The river’s water quality,
irrigation potential, and environmental challenges, such as pollution, are
analyzed to understand their impact on rice production. Additionally,
the article evaluates Indrayani rice’s suitability for instant rice
preparation, highlighting its cooking properties and sensory attributes.
The rice’s cultural significance, health benefits, and growing popularity in
traditional Marathi cuisine are supported by data from agricultural
studies and regional sources. Recommendations for sustainable
cultivation, river conservation, and enhanced processing techniques are
provided to ensure the continued prosperity of this indigenous variety.

2. Introduction -

Indrayani rice, a medium-grain aromatic rice variety, is a staple in
traditional Marathi households in Maharashtra, India. Named after the
Indrayani River, which originates in the Sahyadri Mountains, this rice is
celebrated for its unique fragrance, sticky texture, and versatility in
culinary applications, ranging from khichdi to kheer. Developed in 1987
through a cross between the low-yielding Ambemohar rice and a high-
yielding variety (IR8), Indrayani rice combines the aromatic qualities of its
predecessor with improved agricultural viability. The Indrayani River
plays a critical role in its cultivation, providing essential irrigation and
contributing to the fertile soils of the Maval region in Pune and parts of
Nashik. Recent studies have explored its suitability for instant rice
preparation, highlighting its physicochemical and cooking properties.

This article provides a comprehensive analysis of Indrayani rice, focusing
on the Indrayani River’s influence on its growth, the rice’s unique
characteristics, its nutritional and processing potential, and its cultural
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significance. By examining cultivation practices, environmental factors,
and challenges such as river pollution, the study underscores the
importance of sustainable agricultural and environmental practices to
preserve this indigenous variety.

3. Origin and Development of Indrayani Rice —

Historical Background -

Indrayani rice was developed in 1987 under the guidance of Dr.
Shankar Rao Karke, who sought to address the limitations of Ambemohar
rice, a fragrant but low-yielding variety prone to diseases. The name
“Ambemohar” translates to “mango blossom” in Marathi, reflecting its
characteristic aroma. By crossing Ambemohar with IR8, a high-yielding
variety, researchers created Indrayani rice, which retained the aromatic
and sticky qualities of Ambemohar while improving yield and disease
resistance.

Geographical Context —

Indrayani rice is primarily cultivated in the Maval region of Pune, parts of
Nashik, and areas near the Maharashtra-Gujarat border. The Western
Ghats, with their heavy rainfall and fertile river valleys, provide an ideal
environment for rice cultivation. The Indrayani River, originating in
Kurvande village near Lonavala, flows through these regions, supporting
agricultural activities through its irrigation potential.

4. Role of the Indrayani River in Indrayani Rice Cultivation —

Geographical and Hydrological Features —

The Indrayani River, a tributary of the Bhima River, originates at an
elevation of approximately 1,050 meters in the Sahyadri Mountains.
Spanning roughly 100 kilometers, it flows eastward through pilgrimage
centers like Dehu and Alandi, revered for their as- sociation with saints
Tukaram and Dnyaneshwar. The river’s rain-fed nature ensures a
consistent water supply during the monsoon season (June to September),
critical for rice cultivation.

Irrigation and Soil Fertility -

The Indrayani River supports rice cultivation through direct irrigation and
by enriching the alluvial soils of the Maval region. The System of Rice
Intensification (SRI) is employed in Indrayani rice cultivation, optimizing
water use and enhancing yield. The river’s water, combined with the
region’s loamy soils, provides essential nutrients, contributing to the rice’s
distinct flavor and texture. The Valvan Dam at Kamshet further regulates
water flow, ensuring year-round irrigation availability.
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Environmental Challenges —

Despite its significance, the Indrayani River faces pollution from industrial
effluents and municipal waste, particularly in the Pimpri-Chinchwad and
Talegaon belts. The National Green Tribunal has imposed restrictions on
waste discharge to protect the river’s ecosystem. Pollution affects water
quality, potentially impacting rice quality and yield. Sustainable water
management and stricter pollution controls are essential to maintain the
river’s role in agriculture.

5. Unique Characteristics of Indrayani Rice —

Physical and Sensory Properties —

Indrayani rice is a medium-grain variety with a sticky texture due to its
high amylopectin content, complemented by a high amylose content of
24.8%. Its unpolished form retains the bran layer, enhancing its nutty
flavor and nutritional value. The rice’s aroma, reminiscent of mango
blossoms, makes it a preferred choice for dishes like biryani, pulao, and
kheer. Physical properties include a 1000 kernel weight of 16.36 g, true
density of 1.250 g/ml, bulk density of 0.800 g/ml, porosity of 36.00%, and
sphericity of 38.49%, indicating its suitability for processing.

Nutritional Profile —

Unpolished Indrayani rice is rich in fiber (0.40%), protein (8.77%),
carbohydrates (79.6%), and starch (78.12%). It also contains Vitamin B1
(thiamine), iron, calcium, and antioxidants. These nutrients support
energy production, stabilize blood sugar levels, and promote digestive
health. Its low glycemic index makes it suitable for individuals with
diabetes, while its gluten-free nature accommodates those with gluten
intolerance. The rice’s unpolished nature preserves essential nutrients,
unlike polished rice, which loses bran and germ layers.

Culinary and Processing Versatility —

Indrayani rice’s sticky texture and aroma make it ideal for traditional
Marathi dishes such as khichdi, curd rice, and kheer. Its ability to
absorb flavors enhances its use in spiced dishes like masala khichdi and
lemon rice. Studies have shown its potential for instant rice preparation,
with a reduced cooking time of 9.5 minutes compared to 21 minutes for
raw rice, though it scores lower in sensory attributes like mouthfeel (6/9)
and overall acceptability (7/9) compared to Basmati. The rice is also used
in skincare, with its soaking water applied as a natural toner.

Cultivation Practices -

Indrayani rice is grown using the transplantation method, where seedlings
are nurtured in a nursery for 70-80 days before being transplanted to the
main field. The crop matures in 130-140 days, requiring consistent
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irrigation and organic fertilizers like cow dung and urine. Farmers in the
Kasare district of Dhule, often from tribal communities, employ traditional
methods to maintain the rice’s organic integrity.

6. Suitability for Instant Rice Preparation —

Processing Methodology -

Research has demonstrated Indrayani rice’s potential for instant rice
production, involving pressure cooking, freezing at -24°C for 24 hours,
and drying in a tray dryer at 70°C. This process significantly reduces
cooking time, making it suitable for quick- preparation meals.

Physicochemical Properties -

Instant Indrayani rice exhibits a 1000 kernel weight of 16.36 g, porosity
of 45.09%, true density of 1.11 g/ml, bulk density of 0.61 g/ml, and
sphericity of 38.12%. Its chemical composition includes 7.68% moisture,
7.38% protein, 25.71% carbohydrates, 23.17% starch, and 17.90%
amylose, reflecting a reduction in nutrient content compared to raw rice
due to processing. The high amylose content contributes to its cooking
behavior and texture. The decrease in density and increase in porosity are
consistent with processing-induced volume expansion.

Cooking Properties —

The cooking properties of raw Indrayani rice include a minimum cooking
time of 21 minutes, elongation ratio of 1.69%, cooked length-to-breadth
(L/b) ratio of 3.06 mm, water uptake ratio of 3.13%, and gruel solid loss
of 4.42%.

Sensory Evaluation -

Sensory evaluation on a 9-point hedonic scale indicates that instant
Indrayani rice scores lower than Basmati, with ratings of 7 for color and
appearance, 7 for flavor, 7 for taste, 6 for mouthfeel, and 7 for overall
acceptability. The lower mouthfeel score may be due to its sticky texture,
which is less preferred in instant rice applications compared to Basmati’s
fluffier texture. The sensory attributes are influenced by starch
gelatinization and protein denaturation during processing.

Cultural and Economic Significance -

Indrayani rice holds cultural importance in Maharashtra, often featured
in festivals and religious ceremonies. Its association with the Indrayani
River, considered sacred, enhances its symbolic value. Economically, the
rice supports smallholder farmers and tribal collectives, with
organizations like Aazol and Healthy Buddha promoting its organic
cultivation and online distribution. The Geographical Indication (GI) tag
movement aims to protect its regional identity and support farmers. Its
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global consumption potential is significant, given rice’s role as a dietary
staple.

7. Challenges and Recommendations —

(a) Challenges —

River Pollution: Industrial and municipal waste threatens the Indrayani
River’s water quality, impacting rice cultivation.

Processing Limitations: Instant Indrayani rice has lower sensory
acceptability compared to Basmati, limiting its market competitiveness.

Low Yield Variability: While improved over Ambemohar, Indrayani rice
still faces yield inconsistencies due to climatic variations.

Market Competition: Polished rice varieties dominate urban markets,
challenging the adoption of unpolished Indrayani rice.

(b) Recommendations —

River Conservation: Implement stricter regulations on industrial
discharge and accelerate sewage treatment projects to restore the
Indrayani River’s water quality.

Improved Processing Techniques: Optimize instant rice processing to
enhance sensory attributes, such as mouthfeel, to improve market
acceptance.

Sustainable Farming: Promote organic farming and SRI techniques to
enhance yield and reduce environmental impact.

Consumer Awareness: Educate consumers about the health benefits of
unpolished rice and the unique qualities of Indrayani rice to increase
demand

8. Conclusion —

Indrayani rice, with its aromatic fragrance, sticky texture, and nutritional
richness, rep- resents a vital part of Maharashtra’s agricultural and
cultural heritage. The Indrayani River plays an indispensable role in its
cultivation, providing irrigation and fertile soils that enhance rice’s unique
qualities. Its suitability for instant rice preparation, e.g., Evidenced by
reduced cooking times and favorable physicochemical properties,
highlights its potential in modern food processing, though sensory
attributes require improvement. Environmental challenges, such as river
pollution, threaten its sustainability. By adopting sustainable farming
practices, enhancing processing techniques, and prioritizing river
conservation, stakeholders can ensure the continued prosperity of
Indrayani rice. This indigenous variety not only nourishes communities
but also embodies a deep connection to Maharashtra’s land and
traditions.
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