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pple has long been regarded as the “king of temperate fruits” and a symbol of hill

agriculture in India. Snow-clad mountains, cool winters and misty summers of Himachal
Pradesh, Uttarakhand and Jammu & Kashmir have traditionally been considered
indispensable for apple cultivation. For generations, farmers and scientists believed that
apples could never adapt to the hot and humid conditions of the plains. However, recent
scientific innovations, changing climate realities and farmer-led experimentation are
challenging this long-held belief. Today, apple cultivation in the plains is emerging as a
promising new horticultural horizon.

Traditional Apple Cultivation: Why Hills Were Preferred
Apple is a deciduous fruit crop that requires a specific climatic rhythm to complete its life
cycle. During winter, apple trees need exposure to cold temperatures, known as chilling
hours, to break dormancy and ensure uniform flowering in spring. Most traditional apple
varieties require 8001600 chilling hours, which naturally occur only in high-altitude regions.
In contrast to the cool and stable climate of the hills, the plains present a completely
different agro-climatic environment that has traditionally been considered unsuitable for
apple cultivation. Winters in the plains are generally mild to moderately warm, providing
insufficient chilling hours for apple trees to properly break dormancy. As a result, trees often
show poor and irregular flowering, leading to low fruit set and unreliable yields.
During summer, the plains experience very high temperatures, frequently exceeding 40 °C in
many regions. Such heat can cause physiological stress in apple trees, including leaf
scorching, sunburn on fruits, excessive flower drop and reduced fruit quality. High
temperatures also accelerate evapotranspiration, increasing water requirements and making
orchard management more challenging.
Additionally, the warm and
humid conditions of the plains favour
the rapid multiplication of insect pests
and  disease-causing  organisms.
Compared to hill regions, pest
pressure is much higher, increasing
the risk of damage from insects, mites
and fungal diseases. This necessitates
more  careful ~ monitoring  and
integrated pest management practices.
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Due to this combination of inadequate winter chilling, extreme summer heat and
elevated pest and disease incidence, apple cultivation in the plains was long regarded as
impractical and economically unviable. For many years, these constraints limited apple
production strictly to higher altitudes, reinforcing the belief that apples could only be grown
successfully in mountainous regions.

Scientific Breakthrough: Low-Chill Apple Varieties

The turning point came with the development and introduction of low-chill apple varieties.
These varieties require only 200—400 chilling hours and can tolerate comparatively higher
temperatures. Some well-known low-chill varieties include:

Table 1. Suitable Low-Chill Apple Varieties for Plains

: Chilling Requirement : Suitable
Variety (hrs) Special Features Regions
Early bearing, good North Indian
Anna 200-300 colour plains
Sweet taste, early .. .
Dorset Golden 250-300 maturity Semi-arid plains
Michael 300-400 Good fruit size Central India
Tropical Southern plains
Beauty 200-250 Heat tolerant p
Indian-developed .
HRMN-99 <300 Haryana, Punjab

variety

These varieties were initially developed or selected in warm regions such as Israel and
later introduced and evaluated in India. Their success has shown that apple trees can flower,
set fruit and mature even under subtropical and semi-arid conditions.

Table 2. Comparison of Traditional Hill Apples and Plain-Region Apples

Climate requirement Cool temperate climate Subtropical to warm climate
Chilling hours needed 800-1600 hours 200400 hours
Altitude 1500-2700 m 0-600 m
Summer temperature tolerance Moderate High
Varieties used Delicious, Royal, Fuji ~ Anna, Dorset Golden, HRMN-99
Harvesting time June—September March—May
Risk due to climate change High Moderate
Expansion potential Limited High

Apple in the Plains: Emerging Success Stories

In recent years, several encouraging examples have emerged from different plain regions of

India:

o Uttarakhand plains (Haridwar region): Agricultural scientists and progressive farmers
have successfully grown apples using low-chill varieties with proper orchard
management.

e« Haryana and Punjab: Farmers experimenting on small landholdings have reported
healthy tree growth and fruiting despite high summer temperatures.

o Chhattisgarh and Central India: Apple trees have fruited in regions traditionally
known for rice and pulses.

e Western and Southern India: Backyard orchards and demonstration plots have shown
encouraging results.

These success stories highlight the adaptability of apple when supported by suitable varieties

and modern management practices.
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Orchard Management: Key to Success in Plains
Apple cultivation in the plains requires smart
orchard management, including:

e Rootstock selection: Use of dwarf or semi-
dwarf rootstocks to manage tree size and
reduce heat stress.

e Irrigation: Drip irrigation helps maintain
soil moisture and reduces heat injury.

e Mulching: Organic mulches lower soil
temperature and conserve moisture.

o Canopy management: Proper pruning
ensures better light penetration and air
circulation.

e Nutrient management: Balanced fertilization, including micronutrients, improves tree
health.

e Protection from heat: Shade nets and windbreaks can reduce sunburn and heat damage.

With these practices, apple trees can thrive even under challenging plain-area conditions.

Climate Change and the Need for New Apple Zones

Climate change is increasingly reshaping the traditional apple-growing landscapes of the hill
regions. Over the past few decades, declining snowfall, irregular winter patterns and a
consistent rise in average temperatures have been widely observed across major apple belts.
These changes have significantly affected the natural winter chilling that apple trees depend
on for proper dormancy and flowering.

One of the most visible impacts of these climatic shifts is the steady decline in
chilling hours, especially in lower and mid-hill regions. Insufficient chilling leads to delayed
and uneven bud break, poor flowering, reduced fruit set and ultimately lower yields. As a
result, many orchards that were once highly productive are now showing signs of stress and
declining profitability.

Consequently, apple cultivation is gradually shifting towards higher altitudes, where
cooler temperatures and adequate chilling still prevail. While this shift may temporarily
sustain production, it also creates new challenges, including increased pressure on
ecologically sensitive mountain zones, higher establishment costs, soil erosion risks and
limited availability of suitable land.

In this changing climate scenario, the introduction of low-chill apple varieties in the
plains emerges as a vital adaptation strategy. By expanding apple cultivation into non-
traditional areas, farmers can maintain overall production levels while reducing dependency
on shrinking hill-based apple zones. This approach not only supports continuity in apple
supply but also helps reduce environmental stress on fragile mountain ecosystems, making
apple cultivation more climate-resilient, sustainable and future-ready.

Economic and Social Importance

Apple cultivation in the plains offers multiple economic, social and nutritional benefits,
making it an attractive option for farmers in non-traditional apple-growing regions. One of
the most important advantages is crop diversification. Farmers in the plains largely depend on
cereals and a few traditional fruit crops, which often provide limited returns and are
vulnerable to market and climate risks. Introducing apple orchards helps diversify farming
systems, reduce risk and enhance overall farm sustainability.

Another major benefit is the high income potential associated with apple cultivation.
Apples are a high-value fruit and generally fetch premium prices in local as well as distant
markets. Even moderate yields can generate significantly higher returns compared to many
conventional crops, making apples an economically rewarding option for farmers willing to
adopt improved practices.
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Apple cultivation in the plains also offers an early harvest advantage. Due to warmer
conditions, fruits mature earlier than those grown in hill regions, allowing farmers to supply
apples to the market before the arrival of the main hill-grown produce. This early entry often
results in better prices and reduced competition, further improving profitability.

In addition, the establishment and management of apple orchards create substantial
opportunities for rural employment. Activities such as nursery raising, planting, pruning,
irrigation, harvesting, grading and marketing generate year-round employment, particularly
benefiting rural youth and women.

From a nutritional perspective, the local availability of fresh apples enhances nutrition
security by improving access to quality fruits rich in vitamins, minerals and dietary fibre.
This contributes to healthier diets in rural and semi-urban areas.

For small and marginal farmers, apple cultivation in the plains can become a
profitable and sustainable enterprise when supported by proper training, technical guidance
and strong extension services. With the right knowledge, suitable varieties and institutional
support, apple farming has the potential to transform livelihoods and open new horizons for
horticulture in the plains.

Challenges to Overcome

Despite its promise, apple cultivation in the plains faces certain challenges:

o Limited awareness among farmers

o Need for region-specific varieties

o Higher pest and disease incidence

 Initial investment costs

« Requirement of technical guidance

These challenges highlight the need for continued research, demonstration orchards and
farmer training programmes.

The Road Ahead

Apple production in the plains is no longer a distant dream—it is a scientific reality and a
symbol of horticultural innovation. With the right varieties, modern technology and
institutional support, apple orchards can become a common sight even beyond the hills. As
Indian horticulture moves towards climate resilience, sustainability and income enhancement,
apple cultivation in the plains stands as a shining example of how innovation can redefine
traditional boundaries.
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