
© September 2024| IJIRT | Volume 11 Issue 4 | ISSN: 2349-6002 
 

IJIRT 167894 INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 634 

From Threats to Solutions: Addressing Environmental 

Challenges in Saffron Production in Kashmir 
 

 

Vinayak Kulkarni 

Suvidha Lifesciences, Sr.No.155, Magazine Chowk Bhosari , Pune – 411026 

 

Abstract-Saffron, a high-value spice derived from the 

flower of Crocus sativus, has been an integral part of 

Kashmir's agricultural landscape for centuries. 

However, recent years have witnessed a notable decline 

in saffron production in the region, primarily attributed 

to changing environmental conditions. This paper 

investigates the impact of temperature variations and 

seasonal shifts on saffron cultivation in Kashmir, 

highlighting the critical role of climate change in altering 

the crop's productivity. By analyzing historical climate 

data and current agricultural practices, we identify key 

challenges faced by saffron farmers, including 

temperature extremes, altered precipitation patterns, 

and soil degradation. 

In response to these challenges, the paper proposes the 

integration of a novel technique, specifically a modified 

aeroponic system, as a sustainable solution for saffron 

farming. This approach not only offers a controlled 

environment for saffron growth but also provides an 

opportunity for training local farmers in advanced 

agricultural techniques. The proposed system aims to 

mitigate the adverse effects of climate variability by 

optimizing growing conditions and enhancing water use 

efficiency. 
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INTRODUCTION 

Saffron, often referred to as the "golden spice," is 

celebrated worldwide for its vibrant color, unique 

flavor, and extensive medicinal properties (Kumar, 

2021). Historically, the region of Kashmir has been 

renowned for producing some of the finest saffron, 

which is highly valued for its deep crimson threads and 

rich aroma (Wani, 2018). However, recent years have 

witnessed a significant decline in both the quantity and 

quality of saffron produced in this region, posing a 

serious threat to the local economy and the livelihoods 

of thousands of farmers (Farooq, 2020). 

This decline can be attributed to a range of 

environmental factors, most notably the changes in 

temperature and seasonal patterns driven by climate 

change (Singh, 2021). Saffron cultivation, which 

depends on specific climatic conditions, is being 

disrupted by these environmental shifts. Rising 

temperatures, erratic rainfall, and altered growing 

seasons are severely affecting saffron yields, thereby 

impacting both the economic stability of farmers and 

the region’s agricultural heritage (Hussain et al., 

2020). 

To address these challenges, innovative agricultural 

practices such as aeroponics offer a promising 

solution. Aeroponics involves growing plants in an air 

or mist environment without soil, which can help 

mitigate the effects of adverse weather conditions 

(Khan, 2019). This paper explores the impact of 

temperature fluctuations and seasonal shifts on saffron 

farming in Kashmir and proposes aeroponics as a 

sustainable approach to support and revitalize the 

industry (Kaul, 2021). 

Environmental Changes: Temperature and Seasonal 

Disruptions 

1. Increasing Temperatures 

Over recent decades, Kashmir has experienced a 

marked increase in average temperatures (Singh, 

2021). This warming trend is significantly affecting 

saffron cultivation, which thrives in cooler conditions. 

Rising temperatures are causing delays in the 

flowering period, while excessively hot summers are 

compromising the saffron plant’s ability to store 

energy necessary for flowering. Moreover, elevated 

temperatures lead to higher evaporation rates from the 

soil, further stressing the plants that already face water 

scarcity (Bashir, 2021). 
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The impact of increased temperatures on saffron 

farming is profound. Studies show that the ideal 

temperature range for saffron growth has shifted, 

making it difficult for farmers to achieve optimal 

conditions for their crops (Kumar, 2021). The 

extended heat periods are causing a reduction in 

saffron yields and affecting the quality of the saffron 

threads produced. 

2. Changing Rainfall Patterns 

The saffron plant is highly sensitive to changes in 

rainfall patterns, which are becoming increasingly 

erratic due to climate change. Saffron requires a 

specific amount of rainfall during its pre-flowering 

and post-harvest periods to thrive (Mir, 2021). 

However, the region has seen both excessive rainfall 

during the flowering season and prolonged dry 

periods, each of which presents its own challenges. 

Heavy rainfall during the flowering period can lead to 

fungal diseases and rot in saffron bulbs, while drought 

conditions reduce soil moisture and impede plant 

growth (Kumar, 2021). These changes in rainfall 

patterns are disrupting the delicate balance needed for 

saffron cultivation, leading to decreased yields and 

poorer quality saffron. 

3. Altered Seasons 

Traditionally, saffron is sown in late summer and 

harvested in autumn. However, the shifting seasonal 

patterns have led to premature or delayed blooming, 

disrupting the traditional cultivation schedule (Shah, 

2020). Shorter autumns and early winters are 

particularly problematic, as they may not provide 

sufficient time for saffron flowers to develop fully, 

resulting in reduced yields (Zargar, 2020). 

The impact of these altered seasons on saffron farming 

is significant. The mismatch between traditional 

planting and harvesting times and the current climatic 

conditions is leading to reduced productivity and 

quality of saffron. This disruption is forcing farmers to 

adapt their practices to the changing environment, 

which can be both challenging and costly. 

Consequences for Saffron Production 

The environmental changes in Kashmir have had 

severe consequences for saffron production. Recent 

data indicate that saffron production in the region has 

decreased by approximately 65% over the past two 

decades (Kaul, 2021). For instance, saffron production 

in Kashmir dropped from 15.6 metric tons in 1997 to 

just 5.2 metric tons by 2020 (Farooq, 2020). This 

decline is further exacerbated by issues such as soil 

degradation from excessive fertilizer use and the 

conversion of saffron fields to other crops (Hussain et 

al., 2020). 

The reduction in saffron yield and quality has serious 

economic implications for the region. Many families 

in Kashmir rely on saffron farming for their livelihood. 

The decrease in production and quality is leading to a 

loss of income, pushing some farmers to abandon 

saffron cultivation in favor of more reliable crops 

(Khan, 2019). This shift not only threatens the 

traditional saffron industry but also impacts the 

cultural heritage associated with saffron farming in 

Kashmir. 

Adaptation Strategies: The Promise of Aeroponics 

In light of the challenges posed by climate change, 

modern agricultural techniques such as aeroponics 

offer a promising solution for Kashmir’s saffron 

farmers. Aeroponics is a soilless growing method that 

involves cultivating plants in an air or mist 

environment, allowing for precise control over 

essential factors such as water, nutrients, and 

temperature (Kumar, 2021). 

Aeroponics offers several advantages for saffron 

cultivation: 

• Regulating Temperature Variations: Aeroponic 

systems can provide a controlled indoor 

environment, which helps in managing 

temperature and humidity levels, thus mitigating 

the adverse effects of external climate fluctuations 

on saffron plants (Bashir, 2021). 

• Water Conservation: Aeroponic systems are 

highly efficient in water use, consuming up to 

90% less water compared to traditional soil-based 

methods. This is particularly beneficial for 

saffron, which is sensitive to water availability 
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and faces challenges due to water scarcity (Shah, 

2020). 

• Enhancing Crop Yield and Quality: By 

optimizing growing conditions, aeroponics can 

improve the health of saffron plants, leading to 

thicker stigmas and better quality saffron. This 

technology can help increase yields and restore 

the high quality of Kashmiri saffron (Koul, 2021). 

To successfully implement aeroponics in Kashmir, it 

is essential to provide comprehensive training and 

support to saffron farmers. Agricultural extension 

programs and government initiatives can facilitate the 

transition from traditional farming methods to 

aeroponics. Educating farmers about the benefits of 

this technology and providing the necessary 

equipment and resources can help rejuvenate the 

saffron industry and make it more resilient to climate 

change (Khan, 2019). 

   

One of the Pioneer of Saffron in Kashmir Noor Mohd 

Bhat blessed  our research team during discussion on 

Saffron in Kashmir 

 

Aeroponic Cultivation of Sarron by Suvidha 

Lifesciences at Laboratory 

CONCLUSION 

The saffron farming industry in Kashmir is facing a 

critical challenge due to rising temperatures, shifting 

seasonal patterns, and irregular rainfall (Mir, 2021). 

These environmental changes are jeopardizing the 

livelihoods of farmers and the region’s agricultural 

heritage. However, modern agricultural practices such 

as aeroponics offer a potential solution. By embracing 

innovative farming techniques and investing in farmer 

education and infrastructure, Kashmir can adapt to 

changing environmental conditions and ensure the 

sustainability of saffron cultivation (Kaul, 2021). 

This paper highlights the urgent need to address the 

impacts of climate change on saffron farming. Future 

research should focus on refining aeroponic systems 

specifically for saffron cultivation and exploring other 

sustainable agricultural practices that can support 

farmers in adapting to a rapidly changing environment 

(Farooq, 2020). By taking proactive measures, it is 

possible to preserve Kashmir's saffron industry and 

safeguard its future. 
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