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Important and benefits of biochar in agriculture
productivity and sustaining soil health

INTRODUCTION
Soil health is the foundation of a vigorous and sustainable

"Department of Agronomy, CCS food system. As the land is farmed, the agricultural process
HAU, Hisar, Haryana . . . . . .
'Department of Soil Science, CCS disturbs the natural soil systems including nutrient cycling
HAU, Hisar, Haryana and the release and uptake of nutrients. Efficient use of
biomass, available as crop residues and other farm wastes, by
converting it to a useful source of soil amendment/nutrients
is one way to manage soil health and fertility. Biochar is a
potential soil amendment and carbon sequestration medium.
It also reduces farm waste and improve the soil quality.
Biochar is a fine-grained, carbon-rich, porous product
remaining after plant biomass has been subjected to thermo-
chemical conversion process (pyrolysis) at temperatures
~350-600°C in an environment with little or no oxygen.
Biochar is a pyrolized biomass and also called as black gold
of agriculture. It enhances plant growth which absorbs more
CO, from the atmosphere and used as a soil amendment.
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(i) Woody biomass: Woody biomass essentially includes tree
residues and forestry residues. The attributes of wood
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PRE-TREATMENT OF BIOMASS

Pre-treating the biomass before pyrolysis
influences biochar characteristics. The common
pre-treatment methods available are immersing
the raw materials in solution and particle size
reduction of biomass. The reduction of biomass
particle size results in high biochar yield. For
example, pine wood biomass was pre-treated by
immersing the biomass in a dilute acidic
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solution. Pre-treatment methods such as nitrogen
and metal doping can influence biochar
production and solution pre-treatment such as
soaking or steaming can influence the elemental
composition and properties of biochar while the
baking method can increase the carbon content
and reduce the oxygen and moisture content of
biochar.

contaminants (gas, liquid or solid)

FEEDSTOCKS PROCESS PRODUCT USES and APPLICATIONS
Biomass energy Fast pyrolysis Synthesis gas] - Heat
crops (corn, (anhydrous) Bio-oll liquid - Fuel (combusted to generate electricity
cereals, wood Biochar solid or converted to syngas)
pellets, palm oil, - High value biochemicals used as food
oilseed rape) Siow py! 450 additives or pharmaceuticals
5( 50°C ¢ s L_Syngas | - Soil condm'zners I fertilisers
Bioenergy residue O ree.
: . sometimes steam) |
cake \__ Biochar | - Soil amendment (neutral / alkaline pH,
- porosity retains water, cation exchange
Agricultural waste Slow pyrolysis Activated capacity: robust benefits to plant growth
(wheat straw (RO 18I0 500 Biochar compared to high-temp char)
hazeinut and 900°C, O -free) - Fuel (cooking and heat)
peanut shells, ‘ Combustible
waste wood, etc) Gasification (high i, I - Extreme porosity and surface area
temp., fast heating méthane | - Water filtration and adsorption of

Compost (green rate, O; present)

waste) 4

Manure/ animal Fennentauon,_

waste (chicken) // agu%ml
{ bio-treatment

Kitchen waste
plastic, food, etc

Ethanol

Carbonisation
(‘brown’ at 300°C,
‘black’ at 380°C)

Sewage sludge

[ Methane andl
Metsrllsggeand - Fuel (for electricity or cooking)
- By-products (wood spirits, wood tar)
- Substitute for coal-derived coke in
Charcoal metal smelting

Blochar - Fuel (low yield, high reactivity)

- Contamination of some feedstocks
(e.g. metal and plastic in kitchen waste)
may preclude use of sludge / char in soil

EFFECTS OF

HEALTH

1. Influence of biochar on soil physical
properties: Soil physical parameters such as
wettability of soil, water infiltration, water
retention, macro-aggregation and  soil
stability are critical importance in tropical
environments in  combating  erosion,
mitigating drought and nutrient loss and in
general to enhance groundwater quality.

BIOCHAR ON SOIL

2. Influence of biochar on soil chemical
properties: Observed significant changes in
soil quality, including pH increase, organic
carbon and exchangeable cations were
observed at higher rates of biochar
application.

Copyright © Nov., 2025; Sunshine Agriculture

3. Influence on nutrient use efficiency:
Longer-term benefits of biochar application
on nutrient availability mainly due to a
greater stabilization of organic matter,
concurrent slower nutrient release from
added organic matter and better retention of
all cations due to a greater cation exchange
capacity.

4. Influence of biochar on soil microbial
activity: Biochar provides a suitable habitat
for a large and diverse group of soil
microorganisms. Symbiosis between
effective microbes and plant root through the
medium of charcoal, that promotes the
growth of plants.
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METHODS OF BIOCHAR APPLICATION

Biochar can be
applied to soil by
different methods
including
broadcasting, spot
placement, deep
banding ete.

But method of
biochar application
in soil depends on
the farming system,
available machinery
and labor.

and

BENEFITS OF BIOCHAR

v" Soil enhancement that lasts a lifetime

v Enhanced plant growth

v"Increases soil water holding capacity

v"Increases cation exchange capacity

v' Supports  soil  microbial life
biodiversity
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Biochar by hand
application is well
known, but is not
viable on large-scale
because of labor
intensity and human
health concerns

Mixing of biochar
with composts and
manures
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v Helps plants resist diseases and pathogens
v/ Stimulated symbiotic nitrogen fixation in

legumes

v' Reduces soil acidity: Raises soil

pH

increased soil aggregation due to increased
fungal hyphae

v" Reduced

leaching

of nutrients



