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Keyword: Cannabis/marijuana/hemp/ISSR/molecular marker/strain identification

Cannabis, plants in the Cannabaceae family, are generally divided into two
categories: marijuana and hemp. Marijuana contains more than 0.3%
tetrahydrocannabinol (THC) by dry weight per plant, whereas hemp contains less
than 0.3% THC by dry weight, which is a quantity within legal limits. Therefore,
hemp is suitable for both medical and industrial applications in the health sector.
However, distinguishing between marijuana and hemp, particularly during the
plant's growth stages, is challenging due to their genetic and morphological
similarities. Therefore, the application of Inter-Simple Sequence Repeats (ISSR)
molecular marker techniques can accurately and rapidly identify the genetic
diversity and distinguish between marijuana and hemp plants. This study
investigated the phenotypic and genetic diversities of 12 cannabis strains cultivated
at the "SUT Cannabis Farm". To achieve precise strain classification, an integrated
approach involving phenotypic trait analysis, ISSR marker-based DNA profiling, and
chemotype-specific PCR amplification was employed. Phenotypic evaluations
revealed significant overlaps among traits such as plant height (114.67-151 cm) and
leaf length (9.3-12.67 cm), limiting the utility of morphological features for reliable
strain identification. ISSR marker analysis, utilizing 11 highly polymorphic primers,
produced 782 DNA bands with a polymorphism rate of 93.01%, enabling genetic
diversity assessments and clustering of strains. A dendrogram revealed two major
clusters: one containing 10 genetically related strains and another with two distinct
strains (RPF1 and RPF2). Chemotype-specific PCR further refined classification by
distinguishing THC-dominant strains (e.g., Foithong, Hangkarok) from CBD-dominant
strains (e.g., Charlotte's Web, RPF1), based on the presence of 589-bp and 169-bp
amplicons, respectively. This integrated methodology highlights the limitations of

phenotypic traits alone and underscores the importance of genetic tools for



accurate cannabis strain identification, with significant implications for breeding

programs, regulatory compliance, and market-driven trait development.
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