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High-density planting is a modern and innovative horticultural technique that has
revolutionized the cultivation of fruit crops in recent years. This method involves
planting fruit trees or vines at significantly closer spacing than traditional orchards or
vineyards, which allows for the efficient utilization of space and resources while maximizing
productivity. High-density planting is a response to the ever-increasing global demand for
high-quality fruits, as it not only boosts yields but also enhances fruit quality. In this
introduction, we will explore the concept of high-density planting in fruit crops, its benefits,
challenges, and its impact on the fruit industry. This approach not only promises increased
agricultural sustainability but also offers growers the potential for higher profitability, making
it a subject of growing interest and importance in modern fruit production.

Principle of High-Density Planting

The Principle of High-Density Planting, also known as High-Density Orcharding, is an
agricultural practice that involves planting fruit trees or other crops at significantly higher
densities than traditional planting methods. The main principles and objectives of high-
density planting include:

Maximizing Space Ultilization: High-density planting aims to make the most efficient use of
available land or space by reducing the space between individual plants. This results in more
plants or trees per unit area, increasing overall productivity.

Increased Yields: By planting more trees or crops in a given area, high-density orchards or
fields can achieve higher yields per unit of land. This is particularly advantageous for fruit
orchards, as it can lead to a greater quantity of fruit production.

Early Production: High-density planting can often lead to quicker fruit or crop production.
The proximity of trees or plants to each other creates competition, prompting them to bear
fruit earlier in their life cycle.

Ease of Maintenance: The compact arrangement of plants in high-density orchards or fields
makes it easier to manage and maintain them. Pruning, pest control, and harvesting can be
more efficient due to the reduced space between plants.

Improved Quality: High-density planting can lead to improved fruit or crop quality because
of better canopy management, sun exposure, and air circulation. This can result in larger,
more consistent, and better-ripened produce.

Efficient Resource Use: High-density planting often requires less water, fertilizer, and other
resources per unit of production. This resource efficiency can be environmentally sustainable
and cost-effective.
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Disease Management: Properly spaced trees or plants in high-density orchards can aid in
disease management. Improved air circulation can reduce humidity and minimize the spread
of fungal diseases.

Adaptation to Modern Farming Practices: High-density planting is well-suited to modern
agricultural practices such as mechanization and automation, which can further increase
efficiency and reduce labour costs.

Merits of HDP

It induces the precocity and maximize the utilization of land and resources. HDP enhanced
quality production of fruit crops and easy to harvest with mechanical procedure. In this
planting method maximum use of natural resources, low-cost unit per production and
increase efficiency of manures, fertilizers, water, solar radiation, fungicides, weedicides and
pesticides. Increasing pressure on land owing to diversion of farm field to various other
obvious reasons as well as rising energy and land-costs, together with increased demand for
fruits have made it necessary to achieve higher productivity from limited space. High density
orchards have better amenability to modern, input saving horticultural techniques such as drip
irrigation.

Demerits of HDP

Higher Initial Costs: Establishing a high-density orchard or plantation typically requires a
higher initial investment in terms of planting material, support structures, and irrigation
systems.

Increased Maintenance: HDP systems demand more frequent and rigorous maintenance
practices, such as regular pruning, thinning, and training, which can be labour-intensive.
Reduced Long-Term Tree Lifespan: The closer spacing can lead to increased competition
among trees for nutrients and resources, potentially shortening the lifespan of the trees.

Risk of Disease Spread: Diseases and pests can spread more easily in high-density plantings
due to the proximity of plants. This may necessitate more frequent pest and disease
management.

Limited Tree Size: HDP generally results in smaller trees, which can be a disadvantage if
larger, mature trees are desired for various reasons, such as shade or aesthetics.

Dependency on Irrigation: With plants closely spaced, the competition for water resources
increases, making irrigation crucial. This can be a concern in regions with water scarcity.
Varietal Suitability: Not all fruit tree varieties are well-suited for high-density planting. Some
may not thrive or produce optimally in such systems.

Components for establishing high density orchards

HDP can be achieved with the suitable use of following components, they are;
Use of genetically dwarf scion cultivars

Use of dwarf rootstock and interstock

Suitable training and pruning method

Planting Density

Planting Geometry

Use of growth regulators

Use of Incompatible Rootstocks

NogakrwnpE

1. Use of genetically dwarf scion cultivars: It is simplest component to establish high
density orchards if the trees are naturally small size. The Use of genetically dwarf cultivar
offers great opportunity for close plantings.

Manao Amrapali, Arka Aruna, Ratna, Dwarf in nature, precocious and
g Dashehari prolific bearer
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Banana Dwarf Cavendish Dwarf stature with high yield
Apple Red Spur, Star Crimson, Gold Spur,  Dwarf in Nature but large number of

PP Oregon Spur, Silver Spur, Red Chief spur bearer
Papaya Pusa Dwarf. Pusa Nanha Dwarf stature, bearing start 25-30
cm above the ground level
Litchi Culcuttia, China Upright tree growth habit
Peach Red Heaven, Candor

Columnar tree shape

Sapota PKM 1, PKM 3 Dwarf tree stature
Fig Conardia, Excel -
Jackfruit PLR-1 -
Pomegranate Amlidana Ornamental dwarf nature
Guava Pant Prabhat -
Persimmon Ishkei, Jiro -

2. Use of dwarf rootstock and interstock: High density planting is possible also due to
dwarfing rootstock. Rootstocks are known to have a profound effect on the tree vigour,
precocity, productivity, quality of fruits and longevity of varieties grafted on them. In these
regards standardize suitable dwarfing rootstocks for different fruit crops are:

Mango Vellaikolumban, Olour
Alemow (Citrus Macrophylla), Flying Dragon (Poncirus trifoliata var.

Citrus .
monstrosa), Troyer citrange
Guava Pusa Srijan, Chinese Guava (Psidium friedrichsthalianum), Psidium pumilum
Ber Zizipus rotundifolia. Zizipus nummilaria
Avacado Colin. V-33, Maoz
Apple M9, M27 (M13 x M9), M4, M7, MM106, P2, P16
Plum Pixy
Peach Siberian C, G 677
Cherry Colt, Charger

3. Suitable training and pruning method: These are essential methods for maintaining the
shape and size of plants and enhancing the quality of fruits. This is because overcrowding and
the intermingling of branches pose a serious problem for orchard access and for the adequate
light interception needed for optimal photosynthesis, flowering, fruit set, and quality. Pruning
and the production of new shoots are essential for maintaining the continuity of vigor and
providing terminal buds for panicle emergence in mango trees. Pruning also helps increase
the distribution of light through canopy management. Various training systems are adopted to
maintain the plants in a dwarf shape, which is desired in high-density planting. These systems
include spindle bush, dwarf pyramid, cordon, espalier, tatura-trellis system, and espalier.

4. Planting Density: Planting density is also important approaches for high density planting.
It is determined by dwarf scion, dwarf rootstock and soil topography. The plant population
are categorised in high density planting -

Low HDP: <250 trees per ha

Moderate HDP: 250-500 trees per ha

High HDP: 500-1250 tree per ha

Ultra HDP: >1250 trees per ha

Super HDP: 20,000 trees per ha (in Apple Orchards)

Meadow Orchard: 70,000 trees per ha (in Apple & Guava)

ouakrwnE
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5. Planting Geometry: The planting system encompasses both the arrangement of trees and
the form of plants. In the HDP system, the tree arrangement should include adequate
alleyways for the movement of farm machinery. The arrangement of trees also plays a
significant role in determining the distribution of light and the level of light interception.
Developed countries often practice HDP in fruit crops using systems such as triangular,
single hedge row, double hedge row, or square systems with 4-5 meters of separation,
ensuring sufficient alley space.

6. Use of growth regulators: Pruning often results in vigorous shoot re-growth in fruit crops.
Plant growth regulators, such as Paclobutrazol, Alar, Uniconazole, and prohexadione-
calcium, have been utilized to restrain vegetative growth and induce dwarfness. An
experiment conducted at GBPUAT, Pantnagar, showed that Paclobutrazol treatments in
mango induced flowering and fruiting in new shoots produced in July after pruning, with no
impact on fruit quality. Applying Paclobutrazol from September to November proved highly
effective in increasing flowering and fruiting while reducing vegetative growth (30-35%).
Therefore, Paclobutrazol treatments induced flowering and fruiting while helping reduce the
necessary vegetative growth for high-density orcharding.

7. Use of Incompatible Rootstocks: Use of graft incompatible scion and stock also induces
dwarfness. — not commercially exploited for this end. In ber cultivars on Zizyphus
rotundifolia, Z. nummularia induces dwarfness due to graft incompatibility.

Impact of High-Density Planting

1600 Plants/ha Increase in yield per hectare was 2.5 times more

Amrapali (25x2.5m) in Amrapali than that of the low density
Mango orchards of vigorous cultivar
1333 Plants/ha  The average yield in high density is reportedly
Dashaheri (3.0x2.5m) 9.6 tonnes compared to 0.2 tonnes in

conventional planting
Troyer 3000 Plants/ha

Citrus Citrange (1.8 x1.8.m) -
1088 Plants/ha
Karna Khatta (3x3m) -
. 63758 .
Pineapple Kew Plants/ha Increase in yield from 15-20 to 70-80 tonnes/ha
5000 Plants/ha : .
Guava Sardar (2.0 x 1.0 m) 47.06 t/ha yield obtained under HDP system

Conclusion

In conclusion, high-density planting in fruit crops has emerged as a promising and innovative
approach to orchard management. By optimizing space, resources, and production, this
technique offers several benefits. It allows for increased fruit yields in limited areas,
maximizes land utilization, and facilitates easier management and harvesting. High-density
planting also provides opportunities for precision farming, enabling growers to implement
modern technology and techniques for improved fruit quality. With ongoing research and
practical experience, high-density planting is poised to play a pivotal role in the future of fruit
crop cultivation.
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