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Soil health: The bedrock

of potato farming

By Lukie Pieterse, editor and publisher, Potato News Today

he need for sustainable

farming practices has

never been more urgent,

as the global demand

for potatoes continues to
rise. The success of potato farming
hinges on the quality of the soil, which
influences everything from tuber size
and yield to disease resistance and
environmental impact. In this article,
we explore the vital importance
of healthy soil and the best soil
management practices that potato
producers can adopt to ensure
long-term success and sustainability.

Understanding soil health
Soil health is a concept that
encompasses the physical, chemical,
and biological properties of soil that
collectively support plant growth,
enhance biodiversity, and maintain
ecological balance. For potato
producers, soil health is not just an
abstract idea — it is a tangible reality
that directly affects their crops’
performance and profitability.

Soil structure refers to how
soil particles are organised into
aggregates, which in turn determine
the soil's porosity — the space within
the soil that allows air, water, and
roots to move. Well-structured soil has
stable aggregates that resist erosion
and compaction, providing an optimal
environment for potato roots to grow
deeply and access water and nutrients.

Porosity is crucial for potatoes
because it influences water infiltration,
drainage, and root penetration. Soils
with good porosity allow water to
move through the soil profile efficiently,
reducing the risk of waterlogging or
drought stress. Conversely, poor soil
structure can lead to compaction,
which restricts root growth and reduces
the soil’s ability to retain water and

nutrients, ultimately compromising
potato yields.

Chemical and biological properties
Soil fertility is determined by the
availability of essential nutrients —
such as nitrogen, phosphorus, and
potassium — that plants need to grow.
For potatoes, which are heavy feeders,
maintaining soil fertility is critical to
achieving high yields and quality
tubers. Soil pH, which measures the
acidity or alkalinity of the soil, also plays
a significant role in nutrient availability.
Potatoes thrive in slightly acidic to
neutral soils (pH of 6.0 to 7.0), where
nutrients are most readily available.
The biological aspect of soil health
involves the diverse community of
micro-organisms — bacteria, fungi, and
earthworms — that live in the soil. These
organisms drive essential processes
such as nutrient cycling, organic matter
decomposition, and the formation of

symbiotic relationships with plant roots.

A healthy soil ecosystem supports
the growth of vigorous potato plants
by enhancing nutrient availability,
improving soil structure, and
suppressing soil-borne diseases.

Soil degradation and erosion
Soil degradation poses a significant
threat to potato farming, as it leads
to the decline in soil quality and
productivity. Degraded soils are
less able to support healthy plant
growth, leading to lower yields,
increased input costs, and greater
environmental impact.

Soil erosion is a major concern in
potato farming, particularly in regions
with sloped terrain or heavy rainfall.
Erosion removes the fertile topsoil
layer, which is rich in organic matter
and nutrients. This loss reduces the
soil’s ability to support healthy plant

growth and increases the risk of
sedimentation in nearby water bodies,
leading to water pollution.

Potato farming practices such as
ridging and hilling, while essential
for tuber protection, can exacerbate
erosion if not managed properly. The
creation of raised rows (ridges) can
channel water flow, increasing the
risk of soil loss from the ridges and
reducing soil fertility over time.

Nutrient depletion

Continuous potato cultivation without
adequate nutrient replenishment can
lead to nutrient depletion, where

the soil's nutrient levels drop below
what is necessary to support healthy
plant growth. Nutrient depletion is
particularly problematic for potatoes,
which have high nutrient demands,
especially for nitrogen, phosphorus,
and potassium.

Nutrient-depleted soils lead to
smaller tuber size, lower tuber quality,
and reduced overall yields. Over
time, nutrient depletion can also
result in nutrient imbalances, further
exacerbating soil degradation and
reducing the effectiveness of fertilisers.

Soil compaction and salinisation
Soil compaction occurs when soil
particles are pressed together,
reducing pore space and limiting the
movement of air, water, and roots.
Compaction is often caused by

the use of heavy machinery during
planting, cultivation, and harvesting.
Compacted soils have poor drainage,
reduced root penetration, and
limited microbial activity, all of which
contribute to reduced plant growth
and yield. Compaction also increases
the risk of surface runoff, leading

to erosion and the loss of valuable
nutrients and organic matter.
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Soil salinisation is the accumulation
of soluble salts in the soil, which can
occur as a result of over-irrigation,
poor drainage, or the use of saline
water for irrigation. Potatoes are
particularly sensitive to salinity, and
even moderate levels can cause
physiological stress, leading to
reduced tuber size and quality.

Salinisation creates osmotic stress,
making it difficult for potato roots to
absorb water, even when the soil is
adequately watered. This can lead to
symptoms of drought stress, stunted
growth, and decreased yields, posing
a significant challenge for potato
producers in arid and semi-arid regions.

Soil management practices

Potato producers can adopt
sustainable soil management practices
that not only enhance soil fertility,
structure, and biodiversity but also
contribute to improved crop yields and
environmental stewardship.

Crop rotation is a time-tested
practice that involves growing different
types of crops in succession on the
same field. Crop rotation is essential
for breaking the cycles of pests and
diseases that are specific to potatoes,
reducing soil erosion, and improving
soil fertility.

By rotating potatoes with legumes,
producers can enhance soil nitrogen
levels through biological nitrogen
fixation, reducing the need for
synthetic fertilisers. Crop rotation
also helps improve soil structure by
promoting root diversity and organic
matter accumulation.

Cover cropping involves growing
crops that are not intended for harvest
but are used to cover and protect
the soil during the off-season. Cover
crops such as clover, rye, or radish
provide ground cover that reduces soil
erosion, improves soil structure, and
increases organic matter content.

This organic matter improves soil
structure, increases water retention,
and provides a slow-release source
of nutrients. Additionally, cover crops
can suppress weeds, reduce the need
for herbicides, and attract beneficial
insects that help manage pest
populations.

Reduced tillage, also known as
conservation tillage or no-till farming,
minimises soil disturbance, preserving
soil structure and promoting the
accumulation of organic matter. Crop
residues are left on the soil surface,
providing a protective cover that helps
retain moisture, reduce erosion, and
support soil life.

Reduced tillage enhances water
retention by maintaining soil structure
and organic matter content, leading to
improved crop resilience to drought.

Organic amendments such as
compost, manure, green manure, and
biochar are essential for maintaining
and enhancing solil fertility. These
materials provide a slow-release source
of nutrients, improve soil structure, and
increase the soil's ability to retain water.

The application of organic
amendments enhances soil biology by
providing food for beneficial micro-
organisms, promoting a diverse and
active soil microbiome. By enriching
the soil with organic matter, producers
can reduce the need for synthetic
fertilisers, improve soil structure,
and increase crop resilience to
environmental stresses.

Integrated pest management
(IPM) is a holistic approach to
pest management that combines
biological, cultural, mechanical, and
chemical control methods to manage
pest populations at acceptable
levels. For potato producers, IPM
offers a sustainable solution to pest
management that reduces the reliance
on chemical pesticides and promotes
soil health.

IPM practices such as crop rotation,
the use of cover crops, and the
promotion of beneficial organisms
help reduce pest pressure and
enhance soil fertility.

Agroforestry is the practice
of integrating trees and shrubs
into agricultural landscapes. This
practice can enhance soil health by
improving soil structure, increasing
organic matter, and reducing
erosion. Agroforestry systems also
provide additional benefits such as
biodiversity conservation, carbon
sequestration, and the provision of
ecosystem services.
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In potato farming, agroforestry
can be used to create windbreaks
that reduce soil erosion and protect
crops from wind damage. The roots
of trees and shrubs in agroforestry
systems help improve soil structure by
enhancing aggregation and porosity,
leading to healthier soils and more
resilient potato crops.

Effective water management is
essential for maintaining soil health
and supporting sustainable potato
farming. Water management practices
such as irrigation scheduling, soil
moisture monitoring, and the use of
water-efficient technologies can help
optimise water use, reduce the risk
of soil erosion, and enhance crop
resilience to drought.

Drip irrigation and sprinkler systems
are water-efficient technologies that
deliver water directly to the root zone,
minimising evaporation and runoff.
Proper drainage management is also
critical for preventing waterlogging
and soil salinisation.

Building a sustainable future
Healthy soils are the cornerstone of
sustainable potato production. By
adopting good soil management
practices, potato producers can
enhance soil fertility, structure, and
biodiversity, leading to improved crop
yields, reduced environmental impact,
and long-term agricultural sustainability.

The challenges of soil degradation
are significant, but not insurmountable.
Through the combined efforts of
producers, researchers, and industry
stakeholders, the potato industry can
build a foundation of healthy soils that
will support a thriving agricultural future.

By prioritising soil health and
sustainability, potato producers are
not only ensuring the success of their
current crops but also safeguarding
the productivity of their land for
generations to come. They are
supporting a more resilient agricultural
system that benefits both their farms
and the global food supply. ®

For more information,
email the author at
lukie@potatonewstoday.com or
visit www.potatonewstoday.com.
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