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The revival of hemp cultivation in Italy has been promoted by the
Italian Ministry of Agriculture, which funded two national projects:
the first one covered the period 1995-1999, the second started in
2000 is on going.
Our activity was aimed to update the itinerary for commercially
producing hemp fibre, from supplying the raw material to preparing
the semi-finished product, to transforming it into final products.

Cannabis sativa L. is a multi-use
crop grown for industrial purposes:
textile fibre, seeds and seed oil,
paper, biomass, fuel and energy,
eco-composites.
In Italy, the arable land grown to
hemp in the current year was 916
ha located especially in the
northern regions.
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Major problems attempted
1) the association with illegal narcotics, addressed the breeding for
extremely low content of psychoactive compounds (below 0.2%
THC on the base of dry matter),
2) the crop is difficult to harvest, so considerable investment is in
progress for designing harvesting and processing systems.
3) The water retting, time and high labour consuming, needs to be
innovated.

In detail, the research deals with the following tasks
1) Recovering, maintenance and characterization of genetic
resources
Italian germplasm and outside accessions have been collected,
restored and characterized.
The characterization is performed integrating morphological traits
with molecular markers.

2) Development of tools for the marker-assisted selection
2.1 Sex-specific marker
Sex is an important trait to be considered for breeding and selection. In our
group, molecular markers based on PCR strictly linked to male phenotype
were developed, probably located on the region of the male Y chromosome
excluded from genetic recombination. It is therefore possible to identify the
sex of any hemp plant at any development stage, from seed to maturity.
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2.2 Marker for the cannabinoid type

Gas-chromatographic analysis
CHEMOTYPES I, II, III

The marker assisted selection is performed to identify the male
plants early in order to select the pollinators with the highest fibre
content or quality (Bredemann principle) or with the lowest THC
content.0
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Within each chemotype, the cannabinoid content is a typically
quantitative trait, probably related to the density of the glandular
tricomes and the sites of cannabinoid synthesis. Therefore, the
overall chemotype is the result of both a mendelian determination at
one single locus (B) and of quantitative and environmental factors
affecting the amount of each cannabinoid synthesized by the plant.
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DNA markers are available to detect the alleles at the B locus and
therefore allow determination of the type of cannabinoid that the plant can
synthesize

Qualitative and quantitative aspects
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4) Microbiological retting
3) Breeding and release of new varieties
Breeding is aimed at enhancing yield, textile suitability and quality of fiber
and to reduce THC content. It is performed through an integration of
conventional procedures, a better understanding of constraints and how to
overcome them, and the application of molecular approaches (markerassisted selection). In table 3, the performance of advanced breeding
populations is reported.
(Table 3)
The breeding work lead to the release of:
- 3 dioecious varieties (Red Petiole, Asso and Fibrimor)
- 4 monoecious varieties (Ermes, Carmono, Carma, Codimono).

4.1 Isolation and characterization of C. felsineum strains with higher levels
of pectinolytic activity
4.2 Use of the selected strains in retting tests
Retting treatment Water temperature
(°C)

Retting time Fibre softness Fibre fitness Fibre colour
(days)
(S)b
(g/m)

C. Felsineum
L1-6

20.2

6

5.0 a

0.030 b

Ivory white

C. Felsineum
C1-6

20.1

6

5.0 a

0.037 b

Ivory white

Control

20.2
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4.0 b

0.062 a
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5) Crop management
6) Survey of crop for legal use

•
•
•
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Varietal comparative trials
Seeding rate
Phenological development
Cultural practices
Nitrogen fertilization

ISCI is the Institute officially in charge, on behalf of the Italian Ministry of
Agriculture and Forestry, for monitoring in hemp fields the threshold of THC
(_9 tetrahydrocannabinol, the psychoactive cannabinoid). ISCI is also
officially authorized to certify that the 0.2% THC threshold dry matter is not
exceeded. The results of the analysis on all hemp cultivations are utilized
for the allocation of EU subsidies to the farmers.

7) Conclusions
• This overview provides the latest developments on hemp research carried
out in Italy. New varieties (dioecious and monoecious) have been released
giving to the growers the opportunity to choose among a wide range of
genotypes. The core of gathered basic information is preliminary to
address the breeding work.
• The major constraint to promote hemp in Italy is the development of an
harvesting machine able to render the raw material manageable and
processable from field to factory.

• Since hemp is a multiuse crop, the development of plants for specialized
productivity needs an enhanced understanding of metabolic control both in
terms of molecular and genetic mechanisms in order to promote a
remodelling of metabolic pathways.
• Promotion of hemp as well as other non-food crops for the production of
renewable raw materials could provide a significant opportunity to improve
diversification of agriculture in EU.

