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Family Cannabaceae

• Steppe habitat

• Phenotypic variability



Family Cannabaceae

• Dioecious plants (monoecious)

• 2n = 20 (Males XY + 18 / Females XX + 18 / Hermaphrodites XX + 18)



Where Cannabis comes from?

Source: GBIF

• Origin – NE Tibetan Plateau ~27.8 mya

• Oldest pollen reference ~19.6 mya (China) – towards W (Volga ~1.5 mya) – finally Europe

(Bulgaria ~ 6 mya) and to the E (China 1.2 mya) – later to India (32.6 kya)

McPartland et al. 2019



Where Cannabis comes from?

• Domestication area

Source: GBIF

(Kudo et al., 2009) 10,000 years

5,000 years

2,700 years (Small, 2015)

(Arie et al., 2020)

(Ren et al., 2019)



Cannabis – traditional uses

• Fibre use

• Other uses

…

• Psychoactive and religious use

• Medicinal use

• Alimentary use



Cannabis – origin and taxonomic questions

Different Cannabis phenotypes

Fibre production

Seed production

Resin production

Wild plants 

Feral plants

C. ruderalis C. indica C. sativa



Cannabis – origin and taxonomic questions

Different Cannabis phenotypes



Cannabis – Chemical composition

• More than 150 cannabinoids 
and hundreds of other 
compounds

CBD

THC



Cannabis – Chemical composition

• More than 150 cannabinoids 
and hundreds of other 
compounds

– Anti-inflammatory

– Antimicrobial

– Analgesic

– Neuroprotective

– Antiarthritic

– Antispasmodic

– …..

Medicinal applications

Jin et al 2020



Cannabis – Chemical composition

• Genetics

• Position within a plant

• Plant part

Jin et al 2020
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Cannabis – Chemical composition

• Genetics

• Position within a plant

• Plant part

• Growing conditions
• Soil

• Light intensity & specter

• Nutrition

• Irrigation

• pH

Saloner & Bernstein, 2021



Cannabis – origin and taxonomic questions

C. ruderalis C. indica C. sativa

• How many species, subspecies, varieties are there?

Cannabis sativa L. Cannabis indica

Cannabis sativa var. sativa

Cannabis sativa subsp. ruderalis

Cannabis sativa var. indica
Cannabis ruderalis

Cannabis sativa var. ruderalis

Cannabis sativa subsp. sativa

Cannabis sativa subsp. indica

Cannabis indica subsp. indica Cannabis indica subsp. sativa

Cannabis spontanea

C. sativa subsp. indica var. asperrima

C. sativa subsp. indica var. afghanica
C. sativa subsp. indica var. indica

C. sativa subsp. indica var. himalayensis

C. sativa subsp. indica sect. spontanea var. spontanea



Cannabis – origin and taxonomic questions



Cannabis – origin and taxonomic questions

Watts et al 2021



Cannabis – origin and taxonomic questions

C. ruderalis C. indica C. sativa

Ancestral populations

Natural dispersion

First human utilisation

Cultivation

Initial selection for different uses -

land races

Human dispersal within 

Asia and 

Secondary selection

Human dispersal 

across the world

Modern 

cultivars Human dispersal 

across the world

Cultivar escapes 



Project objectives



Taxonomic and genetic diversity of Cannabis



Taxonomic and genetic diversity of Cannabis

HybSeq approach with Angiosperms353 probe set (Johnson, Pokorny, Dodsworth et al 2018, Syst. Biol.)



Taxonomic and genetic diversity of Cannabis

• Genome size – total amount of DNA within a nucleus of a cell

Seed germination

Plant cultivation

Assessment of genome size Comparison of two Cannabis individuals

Chromosome counts

Pellicer & Leitch 2014
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Taxonomic and genetic diversity of Cannabis

• Average GS 

1.96pg (2C) 

• 1.19-fold variation

• One triploid plant



Taxonomic and genetic diversity of Cannabis

• Differences in sex ?

• Chemical 

compounds

• Repetitive

elements



Cannabis – Morphometrics & Phytochemistry

Species / subspecies differentiation?



Cannabis – Morphometrics & Phytochemistry



Project objectives



Cannabis – traditional uses

Medicinal use

Psychoactive use

Alimentary use

Fibre use
Cosmetic use

Use for firewood

Pesticide use

Production of paper

Production of paints and varnish

Veterinary use

Fishing nets

Ropes

Shoes

Clothes
Sacks

Soap

Roasted seeds

Cannabis oilReligious use



CANNUSE – A database of Cannabis traditional uses



Balant et al. CANNUSE, a database of traditional Cannabis uses—an opportunity for new research. Database (2021) Vol. 2021: article ID baab024; doi:10.1093/database/baab024

CANNUSE – A database of Cannabis traditional uses

https://cannusedb.csic.es/

https://cannusedb.csic.es/


CANNUSE – A database of Cannabis traditional uses



• Analysed 1167 data entries

- 210 different ailments             16 body system categories

Most commonly treated body systems and disorders:

• Digestive system and nutritional disorders

• Nervous system and mental disorders

• Pain and inflammations

Most common uses:

• Analgesic use

• Sedative use

• Antidiarrheal use

• Wound treatment

• Haemorrhoid treatment

CANNUSE – A database of Cannabis traditional uses



Are all plant parts 
equally used for 

treatment of all body 
systems in traditional 

medicine?

Jin et al. (2020)

CANNUSE – A database of Cannabis traditional uses



CANNUSE – A database of Cannabis traditional uses

• Skin and subcutaneous tissue disorders 

- Wounds

- Cuts

- Fungal infections

• Circulatory system and blood disorders

- Haemorrhoid treatment 

anti-inflammatory, anti-bacterial 

and anti-fungal properties 

anti-inflammatory, analgesic 

properties 



CANNUSE – A database of Cannabis traditional uses

• Musculoskeletal system disorders and traumas 

- Arthritis

- Rheumatism
antiarthritic, antirheumatic and 

analgesic properties

• Digestive system and nutritional disorders

- Laxative

- Diarrheoa

- Indigestion

?



CANNUSE – A database of Cannabis traditional uses

• Nervous system and mental disorders

- Sedative sedative properties

• Pain and inflammations



CANNUSE – A database of Cannabis traditional uses

Toxicity:

• Only 3.24% of references considered Cannabis toxic

• Inflorescence (42.86%)

• Leaf (40.82%)

• Only for prolonged and excessive use

• 45 unwanted effects
• Hallucination

• Poisoning

• Drowsiness

• Nausea

• Vomiting

• Death (in 1 reference)



CANNUSE – A database of Cannabis traditional uses

Balant et al. (2021) Traditional uses of Cannabis: An analysis of the CANNUSE database. Journal of Ethnopharmacology. https://doi.org/10.1016/j.jep.2021.114362

• In traditional medicine,  all 
plant parts are used

• Clinical studies focus mostly 
on inflorescence use

• Future investigations should 
focus on all parts of 
Cannabis plants!

https://doi.org/10.1016/j.jep.2021.114362
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