The healing
colture

Michele CASTALDO

michelecastaldo@hotmail.com
keywords
bioplastics
CO2 absorption
environmental sustainability
hemp
texile

«Hemp is a sustainable and environmental
friendly crop that can provide valuable raw
materials to a large number of industrial
applications. Traditionally harvested at full
flowering for textile destinations, nowadays
hemp is mainly harvested at seed maturity for
dual-purpose applications and has a great
potential as multipurpose crop. However, the
European hemp fiber market is stagnating if
compared to the growing market of hemp
seeds and phytocannabinoids.
To support a sustainable growth of the hemp
fiber market, agronomic techniques as well as
genotypes and post-harvest processing should
be optimized to preserve fiber quality during
grain ripening, enabling industrial processing
and maintaining, or even increasing, actual
fiber applications and improving high-added
value applications»1.

«Climate change (increases in temperature,
changes in precipitation and decreases in ice
and snow) is occurring globally and in Europe;
some of these observed changes have
established records in recent years»2.
Hemp farming is able to efficiently mitigate
the climate change interfering with the causes
of the Changes. A renewable resource is also
defined “sustainable” if the reproduction rate
is equal or higher than the consuming rate.
This concept implies the need of a rational use
of the renewable resources; water and
greenwood are nowadays renewable resources
used in an unsustainable way. The hemp
production chain is an excellent example of
circular economy, a sustainable chain from the
environmental, social and economic point of
view. Hemp farming heals the environment
during the growing phase, for several reasons.
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First, it does not requires fertilizers,
herbicides and phytosanitary treatments, and
for this reason it preserves the soil, the air and
the aquifer from the contamination of
chemicals; moreover, it does not requires
irrigation, allowing sparing the water resource,
which is a critical issue in the agriculture, and
allowing reducing the related energy
consumption and the carbon emissions. It is to
be noted that other coltures require high
irrigation efforts.
Corn, for example, requires about 6000 cubic
meters of water per hectare. Field processing
are not requierrd, unlike other coltures, and
therefore it does not involves the use of
agricultural vehicles and the consequent fuel
consumption and carbon emissions.
The easiness of the colture contributes to the
recovery of disused soils, preserving them
from wind and water erosion, from
desertification and abandonment of waste; it
improves the soils fertility with its tapering
roots, which recover nutrients and nitrogenous
substances up to 2 meters depth.
When the leaves falls to the ground, these
substances are released into the soils,
improving their fertility also for the successive
coltures.
Moreover, its enormous mass (80 tons of green
mass per hectare), offers high benefits to the
environment for its air filtration capacity and
oxygen production; the hemp contrasts the
deforestation, due to the high yield of 12 tons
of dry mass per hectare achievable in only five
months, which are equivalent to a one
year-yield of a greenwood hectare; It enters
helpfully into the agriculture rotation, on the
contrary of the Short Rotation Forestry (SRF)
which, having plurennial cycles, subtracts the
soils to the food coltures.
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Moreover, the SRF requires, for its
maintenance, high energy consumption for
mechanical and water interventions, use of
herbicides and phytosanitary treatments
which, furthermore, contribute to pollute air,
soil and aquifer for the whole cultural cycle.
Its derived products, also, heal the
environment in the following ways:
− Textile: hemp fabric has high humidity
absorption and dispersion capacity. Being a
hollow fibre, it is characterized by a
thermostatic effect which allows exploiting
a “natural insulation”.
Besides, its use reduces the use of
non-sustainable fibres;
− Building: due to its thermal and acoustic
isolation, hemp fibre is the organic material
able to replace fossil materials such as rock
wool, glass wool, and plastics such as
expanse polystyrene, displaying even higher
performances and without involving high
processing temperatures and carbon
emissions. Fibres and shives are an excellent
raw material for the production of brick,
mortar, thermal coat and innovative cements
used for energy saving applications in the
conditioning of buildings;
− Automotive: in order to satisfy the UN
targets, renowned car manufacturers employ
hemp fibers and shives for thermal and
acoustic insulation in the engine and the
passenger compartments;
− Alimentary: characterized by outstanding
and rare nutraceutical values, hemp seeds
are considered a complete food under the
protein profile, and they contain high
amounts of essential fat acid omega-3 and
omega-6;
− Paper industry: hemp fibre contains almost
70% of cellulose and low amount of lignin.

fig01 - Hemp fabrics3

Therefore, it does not require the use of acids
for the cellulose extraction process. Moreover,
both hemp fibres and shives are white, not
requiring even a chemical whitening process,
as for wood; biopolymers4 can be obtained by
hemp and used in substitution of fossil
plastics; in building, the CO2 captured by hemp
in the growing phase remains captured in the
composite materials based on lime/cement
and hemp (about 400 kg of CO2 per ton of dry
mass). Hemp and derived products heal the
environment also after life: in agriculture,
soils get enriched by hemp, and they will be
available for the natural agricultural rotation,
conferring many benefits to the food coltures,
that will need less use of fertilizers and
herbicides; in the environment, all hemp
products, being organic, are not to be
disposed in landfills, but they represent a
valuable secondary raw material for recovery
and transformation processes.

fig02 – Bioplastics for the production of automotive components5
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Hemp production and transformation chain on
one side reduces the use of non-sustainable
renewable resources and the use of fossil
materials and, on the other side, it allows
recovering the end-of-life products and
reintroducing them in the economic system.
These two factors are the main principles of
the circular economy we need to reconnect
the man with nature.

fig03_field planted with hemp

fig.4 - hemp insulation panels
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