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LANDESKRIMINALAMTCannabis drug strains and agricultural 
hemp cultivars

Morphological discrimination – sometimes difficult!



LANDESKRIMINALAMTCannabis drug strains and agricultural 
hemp cultivars

Seeds: devoid of THC

Old plant material: THC degradation

Absolute THC content – not always conclusive!

Young seedlings: low THC content

Roots: devoid of THC



LANDESKRIMINALAMTCannabis reveals three chemotypes depending on 
CBD/THC ratio

CBD predominant

GPP OA

CBD/THC Ratio 
constant throughout plant life

independent of external factors

BD BD

THCA Synthase Gene
Two codominant alleles: 

BT and BD

Three discrete Chemotypes

THC predominant

intermediate

CBG

CBC
THC CBD

De Meijer et al. (2003)

BT BT

BT BD
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DNA 
extraction

DNA

PCR 
using
D589 

CBD 
predominant

BD BD

B B B B

Genetic determination of the chemotype: 
PCR-based DNA marker system D589

Information
independent of

tissue used

DNA

Small amount of
material sufficient THC 

predominant /
intermediate

BT BD BT BT

D589 Marker Signal
THCA Synthase control

D589 detects sequence polymorphism (BT allel) in THCA synthase gene  
� predicts chemotype with high accuracy in all tissues

Staginnus et al. (2014)



LANDESKRIMINALAMTD589 does not predict the absolute THC content!

TotalTHC = Crop Yield x TotalCannabinoid x ProportionTHC

External factors

Post-harvest
events

No quantitative prediction!

Total cannabinoid
content

Multiple genetic
factors

Cannabinoid composition

� CBD/THC ratio

Predictable by Marker D589



LANDESKRIMINALAMT…. and how about chemotype distribution?

• Drug production aims at high THC yields

BT BT

BT BD � BT allel present in drug hemp individuals

De Baker et al., 2012
Pacifico et al., 2008

THC predominant /
intermediate

Choice of Chemotype for a certain plant use
is man-made (= plant breeding)!

• Legal agricultural production (EU) 

has to conform with < 0,2% THC

expected
BD BD

CBD predominant

Pacifico et al., 2008
Staginnus et al., 2014

intermediate

� CANNDAT: a systematic survey over chemotype distribution in agricultural hemp



LANDESKRIMINALAMTCANNDAT - Systematic survey over agricultural
cultivars grown in Europe (EU)

„European Catalogue of 
Agricultural Cultivars“ 
(Article 17 -2002/53/EG)

� legal basis for trading and subsidies � ~ 55 cultivars

- Additional: national catalogues 
of each country & 
OECD catalogue
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prototype sample
submitted when cultivar is licensed

certified seeds
supplied by official /maintenance breeder

harvested seeds

CANNDAT - Systematic survey over agricultural
cultivars grown in Europe (EU)

• 131 samples collected
= representing 62 different cultivars

• 43 of these in „European Catalogue“

• mostly prototype samples

harvested seeds
meant for production, not for sowing

2 x 30 seeds of all 62 cultivars 
investigated chemotype genetically
(5-seed bulk samples)
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• Some cultivars marketed and grown in EU do 
contain BT allels to a certain (low) percentage!

• The ratio of BT carrying individuals may vary

CANNDAT – a a databasedatabase surveyingsurveying thethe distributiondistribution ofof
CannabisCannabis chemotypeschemotypes in European in European hemphemp cultivarscultivars

• Most of the EU cultivars investigated reveal a 
CBD predominant chemotype (BD BD ).

• The ratio of BT carrying individuals may vary
during breeding process

The consortium provides CANNDAT - a database surveying....

Existence & frequency

of BT-carrying seeds
in various cultivars

BT allel carrying seed
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