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Abstract

. . . N b provides a detailed examination of the physical
Soilless media has gained popularity in

, . < \ and chemical characteristics of soilless media,
horticulture and agriculture because it provides

. o with a focus on their use in-modern agricultural
accurate control over growing conditions and
operations.
PHYSICAL PROPERTIES

1. Texture: Water retention and plant

removes problems related to soil-borne
diseases, pests and pathogens. Hydroponics,

aeroponics and other related techniques are

. . Y health are directly impacted by the fine
examples of soilless growing systems, which

. - . to coarse texture of soilless medium.
are especially beneficial for high-value crops,

. . . Because of capillary action and
urban agriculture and areas with contaminated

A ! y . stronger adhesion forces, finer-textured
or low soil quality. The growing medium is one

. media have a better capacity to hold
of the most ‘important components—of -these

e water, guaranteeing that plant roots are
systems since it helps to support plant roots and

J. | . consistently  hydrated. ' Conversely,
facilitates the flow of air, water and nutrients.
PHYSICAL AND CHEMICAL
PROPERTIES OF SOILLESS MEDIA

Soilless medium, often known as growth media

coarse-textured media, which are made
up of bigger particles and more pore
spaces, improve water transport and

. . drainage, avoiding damaging flooding
or substrate, is an essential component of

. . circumstances that could have a
modern horticulture and agriculture. These

. . . negative impact on plant health.
medium give plant roots the support, nutrition

2. Porosity: A crucial component of
and oxygen they need, taking the place of Y P

soilless medium is porosity, which
traditional soil. Knowing the physical and P b

. . . L. regulates the flow of air, water and
chemical properties of soilless media is

. o nutrients necessary for plant growth.
essential for maximizing plant growth,

. . . The porosity of the media affects its
guaranteeing efficient nutrient uptake and

. . . capacity to retain water, aerate the
reducing environmental effects. This study

roots, promote root respiration and
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permit the uptake of nutrients. The
optimal porosity balance for root
penetration, oxygen diffusion and
water retention is maintained by the
perfect soilless media. By promoting
robust growth, sound root development
and effective nutrient uptake, porosity
management can greatly increase crop
production.

Water Holding. Capacity: Soilless
media are crucial for maintaining plant
hydration " because they give plants
access to water in between irrigation
cycles."However, root rot and nutrition
loss can result from excessive water
retention. In order to prevent excessive
moisture and defend against drought
stress, the ideal soilless medium retains
enough water. Strong plant growth, less
water-related problems and improved
root development for efficient nutrient
uptake all depend on this equilibrium.
Aeration: Root respiration and the
general health of plants depend on
aeration. In order to ensure structural
integrity, soilless media with sufficient
pore spaces permit oxygen transport
and avoid compaction. Plant health and
productivity can be adversely affected
by compaction, which can limit oxygen
access to the roots, impede their growth
and decrease nutrient intake. One way
to lessen these impacts is to give
priority to soilless media with lots of

pore spaces. Maintaining aeration

throughout the cultivation cycle
requires  routine  soil  structure
manipulation and monitoring.
Drainage: In soilless media, effective
drainage is crucial for allowing extra
water to exit the root zone and
preventing waterlogging and root
suffocation. The perfect soilless media
aerates- the soil, promotes free water
circulation and lessens stress-related
problems. By -doing this, water
retention in the root zone is avoided,
promoting robust plant growth and
guaranteeing ideal conditions. For
plants to remain healthy, drainage
characteristics must be regularly
assessed and optimized.

pH Stability: The availability of
nutrients in the root zone is impacted
by the pH level of soilless medium,
which has a major impact on plant
growth. 'To ensure healthy plant
growth, a steady pH within an ideal
range must be maintained. The
development of plants may be
negatively impacted by changes in pH
because they might cause problems
with nutrient solubility. For plants to
thrive in controlled growing conditions
and to minimize imbalances, pH levels
must be regularly monitored and
adjusted.

Weight: In horticultural applications,
particularly in container or rooftop

gardening, where structural stability is

www.sabujeema.com 12|Page

SABUJEEMA
V




SABUJEEMA

Volume 5 - Issue 04 - April, 2025

An International Multidisciplinary e-Magazine ’ABE'.”EEMA

Shinde and Wandre (2025)

an issue, the weight of soilless medium
is vital. Lightweight media are perfect
for these applications because they
lessen the load on supporting
structures. Denser media, on the other
hand, help reduce instability brought on
by wind or irrigation and offer superior
anchorage for bigger crop . systems.
Choosing the right soilless media
guarantees peak performance and adds
to the durability and success of
horticultural projects.

Consistency: By giving all plants equal
access . to  nutrients, eliminating
localized waterlogging or nutritional
imbalances and  reducing  root
suffocation, maintaining consistency in
soilless media encourages consistent
plant growth. Plant vitality and
balanced root  proliferation are
guaranteed. by medium ' consistency.
For soilless media properties to remain
consistent and eventually contribute to
successful agricultural undertakings,
regular monitoring is required.
Reusability: There are- financial and
environmental benefits to reusing
soilless media. The medium can be
revived for later use by sterilizing or
disinfecting it, which minimizes waste
and conserves resources. This method
lowers resource consumption, increases
operational efficiency and strengthens
the resilience of agricultural production

systems. Encouraging reusability in

soilless  media  management s
consistent with ecologically friendly
methods and sustainable agriculture.

CHEMICAL PROPERTIES
1. Nutrient Content: Important plant

nutrients such as nitrogen, phosphorus,
potassium, calcium, magnesium and
sulphur are found in soilless media.
Usually,  fertilizers or  organic
amendments added to the media supply
these nutrients. To satisfy the unique
requirements of the plants being grown
at various growth stages, the nutrient
concentration of soilless medium must
be carefully regulated.

pH Level: One important aspect
affecting the availability of nutrients to
plants is the pH level of soilless
medium, which indicates how acidic or
alkaline it is. Maintaining the proper
pH range is crucial  for optimum
growth, as different crops have
different pH preferences. Using pH
modifiers or choosing media with pH
properties appropriate for the intended
plants are two ways to modify pH
levels.

Electrical Conductivity: The quantity
of soluble salts is shown by the
electrical conductivity of soilless
media, which is crucial for
comprehending nutrient availability.
Salt accumulation, which can hinder
plant growth by resulting in nutritional

imbalances or toxicity, may be
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indicated by high EC readings. Plants
can develop in a healthy environment
when EC levels are controlled by
routine monitoring and appropriate
nutrient concentrations.

4. Cation Exchange Capacity: Cation
exchange capacity (CEC) is the term
used to describe the soilless media's
capability to store - and transfer
positively charged ions, including
calcium, magnesium, potassium and
ammonium.- Better nutrient retention,
which helps stop nutrient loss and gives
plants “a steadier supply of vital
nutrients, is indicated by a higher CEC.

5. Trace Element Availability: Essential
micronutrients like iron, manganese,
zinc, copper, boron and molybdenum
must also be present in soilless medium
since they are necessary for a number
of physiological processes in plants.
Enough- of these micronutrients must
be present for plants to- grow -and
develop healthily.

6. Organic Matter Content:

Incorporating organic elements like

coir, peat moss, or compost into

soilless media is common. These
components add to the medium's
nutrient content in addition to
enhancing its structure and water
retention. It must be properly managed,
though, as too much organic materials
can cause compaction or nutrient

imbalances.
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7. Biological Activity: Plant health and
nutrient cycling depend heavily on
microbial activity. Beneficial microbes
provide nutrients, break down organic
materials and prevent illness. A robust
growing system is facilitated by
maintaining an ideal balance of
microbial populations in soilless media,
which -is essential for guaranteeing
nutrient availability and plant growth.

WATER CONTENT AND WATER
POTENTIAL IN SOILLESS MEDIA

An essential component of plant growth and
development is . water. Successful crop
production, particularly in hydroponic and
container gardening systems, depends on its
management in soilless media. To minimize
water-related  stress,

optimize irrigation

techniques and guarantee proper plant
hydration, it is essential to comprehend the
ideas of water content and water potential. The
quantity of water in the medium is referred to
as its water content, whilst the energy state of
the water molecules within it is known as its
water potential. Overall plant health and
cultivation- results are impacted by both
elements, which also affect the flow and
availability of water to plant roots.

Water Content: Water content, which is
typically given as a percentage, is the amount
of water in the soilless media in relation to its
dry weight. During irrigation cycles, it is
essential for figuring out the plant's availability
to water. Plants with higher water content may

tolerate longer watering intervals, but those

14| Page




SABUJEEMA

An International Multidisciplinary e-Magazine ’ABE'.LEEMA

Volume 5 - Issue 04 - April, 2025

Shinde and Wandre (2025)

with lower water content require more regular
irrigation. Effective water content control
promotes plant health by ensuring proper
hydration and facilitating nutrient uptake.
Water Potential: Water potential indicates a
medium's capacity to flow or do work by
measuring the energy state of the water. It is
composed of several elements, such as the
matrix potential, osmotic potential, pressure
potential and gravitational potential. Water
flows from areas with higher potential to those
with lower potential, allowing roots to absorb
water and redistribute moisture. To ensure ideal
hydration and encourage robust plant growth,
water potential must be properly managed.
References:

Clark, J. T. and Mathews, P. (2019). Porosity
and aeration in soilless growing media:
Implications for plant health. Journal of
Horticultural Science, 34(2), 56-65.

Goyal, R. and Rani, M. (2018). Influence of pH
on nutrient availability and plant growth in
soilless systems. Environmental Sciences and
Pollution Research, 25(14), 13745-13753.

Kha, T. C. and Ojiambo, P. S. (2020). Influence
of media characteristics on water retention and
plant growth in soilless systems. Horticulture
Science, 45(3), 121-130.

Kumar, M. and Gupta, A. (2017). Nutrient
management in soilless media for horticultural
crops. Agronomy for Sustainable Development,
37(2), 1-12.

Mohamed, M. F. and Abo EI-Magd, M. (2020).
Reusability of soilless media and its impact on

plant growth and sustainability. International

www.sabujeema.com

Journal of Environmental Science and
Technology, 17(10), 4051-4061.

Porebski, T. J. and Challa, H. (2017). The role
of drainage in soilless media and its effect on
plant health. Hydroponics Journal, 43(3), 245—
258.

Raheem, A. and Yang, S. (2015). Effects of
organic, matter content on the physical
properties < of --soilless media. Soil Science
Society of America Journal, 79(6), 1672-1680.

Tam, H. M. and  Wahid, S. (2021).
Reassessment of water potential and its
importance in optimizing plant growth in
hydroponics. Plant Physiology, 79(4), 1235-
1246.

Zhang, H. and Li, Y. (2021). Water movement
and retention properties of soilless media: A
review. Agricultural Systems, 187, 102980.

15| Page




