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Columnar Apples: Revolutionizing the Future of
Apple Orchards

Reena Prusty', Swarajya INTRODUCTION
Laxmi Nayak?, J. I. Mir' Apple (Malus x domestica Borkh.) is one of the world's most
s Jo Lo ’
0. C. Sharma', W. H. Raja! popular and economically important fruit crops. Rich in
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M. K. Verma' dietary fibre, vitamins, antioxidants, and other beneficial

compounds, apples are valued for both their taste and health
benefits. In India, apple cultivation is mainly concentrated in
Jammu and Kashmir, Himachal Pradesh, and Uttarakhand,
2ICAR.Central Institute for contrlbl.ltlnfg .51gn1ﬁcar‘1tly to the livelihoods of hill farmers. As
. . the availability of agricultural land decreases and the demand
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Bhubaneswar. Odisha. India. for higher fruit production increases, modern apple cultivation
is increasingly adopting high-density planting systems that
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allow more trees to be grown in a smaller area and improve
orchard productivity. In this context, the development of
columnar apple cultivars has emerged as a breakthrough in
apple breeding. These trees have a naturally compact, upright
growth habit with very few side branches, making them ideal
for high-density orchards, home gardens, and space-limited
farming systems. Their unique architecture allows easier
management, efficient use of resources, and the potential for
higher yields, making columnar apples a promising option for
the future of sustainable apple production.

History and breeding of the columnar apple
The story of columnar apple began with a chance discovery
*Corresponding Author that transformed apple breeding worldwide. In the early
Reena Prusty* 1960s, a naturally occurring mutant branch was observed on
a ‘MclIntosh’ apple tree in Canada. This unusual tree exhibited
a narrow, upright growth habit with very few side branches
Article History and numerous fruit-bearing spurs along the main stem. The
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foundation of all modern columnar apple cultivars. Scientists
discovered that this unique growth pattern is controlled by a
dominant gene known as Co (Columnar), located on

Thi icle i lish h .
is article is published under the chromosome 10. The gene promotes strong vertical growth,

terms of the Creative Commons . . ..
Attribution License 4.0, short internodes, and reduced lateral branching, giving the tree

its characteristic pillar-like appearance.
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Recognizing its potential for high-density
orchards and limited-space gardening, breeders
in Canada, the United Kingdom, Germany, and
the United States incorporated the Co gene into
breeding programmes. These efforts led to the
development of the famous ‘Ballerina’ series of
columnar apples, including cultivars such as
Bolero, Waltz, and Polka. These first-
generation columnar cultivars demonstrated the
feasibility of growing productive apple trees in
a compact form. However, they often produced
excessive and irregular crops, requiring careful
fruit thinning to maintain fruit size and quality.
Subsequent breeding programmes focused on
overcoming these limitations. Second-
generation cultivars offered improved fruit
quality and greater resistance to fungal
diseases, while third-generation selections
combined enhanced disease resistance with
superior fruit characteristics and longer storage
life. As a result, columnar apples gradually
became more attractive for both commercial
orchards and home gardens.

Columnar apples were introduced to
the United States during the 1990s and later
gained popularity in several European
countries. In India, adaptation studies were
initiated using planting material supplied from
the Netherlands, allowing researchers to
evaluate their performance under local apple-
growing conditions. Many columnar cultivars
also exhibit good tolerance to drought and frost,
traits believed to have been inherited from their
Canadian origin.One of the greatest advantages
of columnar apples is their compact size. Trees
generally grow up to about 2-3 m in height and
only 50-60 cm in width, enabling ultra-high-
density planting. They can be planted at close
spacing, making efficient use of available land
while simplifying pruning, harvesting, and
orchard management. Under good
management, a five-year-old tree can produce
around 4-6 kg of fruits, highlighting the
potential of columnar apples as a promising
option for future high-density and space-
efficient apple production systems.
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Characteristics of the columnar apple
cultivars

To evaluate the potential of columnar apples
under Indian conditions, several cultivars were
introduced from the Netherlands by BAIF
Development Research Foundation, Pune, in
2015. These plants were supplied to ICAR-
CITH for performance evaluation under
temperate climatic conditions. The introduced
cultivars differ in fruit characteristics,
flowering behaviour, and disease resistance,
offering diverse options for growers.

Redlane

Redlane is an attractive columnar cultivar
known for its beautiful pink blossoms and
colourful edible crab apples that mature in
autumn. The tree is self-pollinating, making it
suitable for small orchards and home gardens
where only a limited number of trees can be
planted. Its ornamental appearance combined
with fruit production makes it a popular choice
among gardeners.

Goldlane

Goldlane is a compact columnar apple cultivar
characterized by its upright growth habit and
prolific fruiting on short spurs. One of its
notable features is resistance to apple scab,
conferred by the Vf resistance gene. Like
Redlane, it is self-pollinating and therefore
capable of producing fruits without the need for
a separate pollinizer variety. Its compact size
and disease resistance make it well suited for
intensive planting systems.

Sunlight

Sunlight produces attractive red apples with a
sweet flavour and is adorned with white
blossoms during the flowering season. Unlike
Redlane and Goldlane, this cultivar is not self-
pollinating and requires another compatible
apple variety nearby to ensure -effective
pollination and fruit set. The tree grows slowly
and maintains a compact columnar form,
making it suitable for high-density orchards.

10



Current

B Fietel Available online at

Trends:

ISSN (E): 2583 — 1933

pienis http://currentagriculturetrends.vitalbiotech.org

Moonlight

Moonlight is valued for its excellent-quality
fruits, which closely resemble the popular
‘Golden Delicious’ in both colour and shape.
The cultivar produces medium-sized fruits with
good eating quality and exhibits resistance to

important diseases such as apple scab and
powdery mildew. Its combination of fruit
quality, disease resistance, and compact growth
habit makes it a promising option for modern
apple production systems.

(Columnar apple cultivars at ICAR-CITH)

Advantages of columnar growth habit

The unique columnar growth habit offers
several advantages that make these apple trees
highly attractive for modern fruit production.
Their compact and upright architecture allows
trees to be planted much closer together than
conventional apple cultivars, enabling high-
density orchard systems with thousands of trees
per hectare. This efficient use of land can
substantially increase productivity per unit area.
Unlike traditional apple trees, columnar apples
require very little pruning because they
naturally maintain a narrow canopy and
produce fewer lateral branches. As a result,
labour requirements and orchard management
costs are significantly reduced.

Another important advantage is their
case of establishment. Owing to their compact
stature and strong vertical growth, columnar
trees generally require little or no staking
support and establish well in the field. Their
narrow canopy also permits better penetration
of sunlight throughout the tree, improving
photosynthesis and enhancing fruit colour,
sweetness, and overall quality. In addition to
commercial orchards, their slender growth habit
makes them ideal for home gardens, urban
landscapes, terraces, and container cultivation
where space is limited. Furthermore, the
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uniform tree structure facilitates harvesting and
other orchard operations and holds considerable
promise for future mechanized and robotic
harvesting systems. These advantages make
columnar apple cultivars an innovative and
sustainable option for the next generation of
apple production.

The unique pillar-like shape of
columnar apple trees is the result of a
fascinating interaction between genes and plant
hormones. Plant architecture is influenced by
several factors, including genetic makeup,
hormones, environmental conditions, and
various signalling molecules. In columnar
apples, the dominant Co (Columnar) gene plays
a central role in determining the tree's compact
and upright growth habit. Research has shown
that the Co gene influences the activity of
several plant hormones that regulate shoot
growth and branching. Among these,
gibberellins, which promote stem elongation,
are often present at lower levels in columnar
trees. This leads to shorter internodes and a
more compact canopy. At the same time,
changes in the movement and signalling of
auxins and strigolactones help suppress the
growth of side branches, allowing the tree to
maintain its narrow, vertical form.

Although scientists are still exploring
the exact mechanisms involved, the Co gene
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affects multiple hormonal pathways rather than
a single hormone. The combined effect of these
hormonal  changes  strengthens  apical
dominance (tendency of the main stem to grow
more vigorously than side shoots), while
limiting lateral branching. As a result, the tree
develops its characteristic columnar structure,

making it highly suitable for high-density
planting and modern orchard systems. Plant
architecture is governed by a complex
interaction of essential components, including
phytohormones, genetic factors, environmental
factors and other signalling molecules involved
in different pathways.

Hormonal regulation underlying columnar apple cultivars
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CONCLUSION

Columnar apple cultivars represent an exciting
innovation in modern fruit production. Their
compact growth habit, high-density planting
potential, ease of management, and superior
fruit quality make them well suited for the
changing needs of horticulture. These trees
require less space, labour, and pruning while
offering opportunities for higher productivity
and efficient resource use. With continued
breeding efforts and growing interest in
sustainable orchard systems, columnar apples
have the potential to transform apple cultivation
in both commercial orchards and home gardens.
Their compact size and high productivity make
columnar apples a promising choice for the
future of apple cultivation.
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