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Sir:
The authors are commended for their careful methods, impor-

tant results, and unique perspectives. I want to extend their results
by embedding them in recent Cannabis taxonomic research based
on cannabinoid variation (1), terpenoid variation (2), genetic
variation (3), morphological traits (4), and host–parasite relation-
ships (5). A taxonomic proposal by Hillig and coworkers is
presented in Table 1, alongside previous taxonomic concepts cited
by Datwyler and Weiblen.

The four Cannabis populations studied by Datwyler and Wei-
blen can be placed in this classification with reasonable certainty,
because the works of Datwyler, Weiblen, and Hillig intersect at a
character trait: plant production of tetrahydrocannabinol (THC)
and cannabidiol (CBD). According to Hillig and de Meijer (6),
THC production in Cannabis is controlled by two co-dominant
alleles at a single locus, termed BT (encoding THC-synthase) and
BD (encoding CBD-synthase). Cannabis indica biotypes are
dominated by the BT allele and plants of this biotype generally
produce a high THC: low CBD profile. Datwyler and Weiblen
reported that ‘‘Skunk #1’’ produced this profile, consistent with
‘‘Skunk #1’’s pedigree—a hybrid of C. indica narrow-leafed and
wide-leafed drug biotypes (7). The C. sativa hemp biotype is
dominated by the BD allele and these plants usually produce a high
CBD: low THC profile. Datwyler and Weiblen reported that
‘‘Carmen’’ yielded this profile, which agrees with its origin as a
European C. sativa hemp cultivar (Gordon Scheifele, personal
communication, 2006).

The lineages of ‘‘Minneapolis’’ and ‘‘Shakopee’’ are unknown,
but their high CBD: low THC profile suggests they are likely feral
descendents of European C. sativa hemp. In the principal coordi-

nates scatterplot by Datwyler and Weiblen, the three hemp popula-
tions and ‘‘Skunk #1’’ are at opposite ends of PC 1. Similarly,
C. sativa populations and C. indica populations cluster at opposite
ends of PC 1 in a scatterplot based on allozyme frequencies (8).

References

1. Hillig KW, Mahlberg PG. A chemotaxonomic analysis of cannabinoid
variation in Cannabis (Cannabaceae). Am J Bot 2004;91(6):966–75.

2. Hillig KW. A chemotaxonomic analysis of terpenoid variation in Canna-
bis. Biochem Syst Ecol 2004b;32:875–91.

3. Hillig KW. Genetic evidence for speciation in Cannabis (Cannabaceae).
Genet Resour Crop Evol 2005a;52:161–80.

4. Hillig KW. A systematic investigation of Cannabis [doctoral disser-
tation]. Bloomington, IN: Department of Biology, Indiana University,
2005b.

5. McPartland JM, Hillig KW. Host-parasite relationships in Cannabis. J Ind
Hemp 2006;10(2):85–104.

6. Hillig KW, Meijer EPM de. Letters and comments on Cannabis. Econ Bot
2004;58:328.

7. Meijer EPM de. Cannabis germplasm resources. In: Ranalli P, editor
Advances in hemp research. Binghamton, NY: Haworth Press, 1999;
131–51.

8. Hillig KW. A multivariate analysis of allozyme variation in 93 Cannabis
accessions from the VIR germplasm collection. J Ind Hemp 2004a;9(2):
5–22.

9. McPartland JM, Clarke RC, Watson DP. Hemp diseases and pests. Oxford,
UK: CABI Publishing, 2000.

10. Schultes RE, Klein WM, Plowman T, Lockwood TE. Cannabis: an
example of taxonomic neglect. Harv Univ Bot Mus Leafl 1974;23:337–67.

11. Small E, Cronquist A. A practical and natural taxonomy for Cannabis.
Taxon 1976;25(4):405–35.

12. Vavilov NI, Bukinich DD. Zemledelcheskii Afghanistan. Trudy Po
Prikladnoi Botanike, Genetike i Selektsii. Moscow: Izdatatel.stuo Akade-
mii Nauk SSSR, 1929 (reissued 1959).

John M. McPartland, D.O., M.S.
GW Pharmaceuticals
53 Washington Street Ext.
Middlebury, VT 05753
E-mail: mcpruitt@verizon.net

TABLE 1—Seven putative Cannabis taxa recognized by Hillig (4), compared with taxonomic delimitation of Cannabis by previous researchers.

Hillig (4) Vavilov et al. (12) Schultes et al. (10) Small & Cronquist (11) McPartland et al. (9)

C. ruderalis C. sativa var. spontanea C. ruderalis C. sativa subsp. sativa var. spontanea C. ruderalis
C. sativa Hemp biotype C. sativa var. sativa C. sativa C. sativa subsp. sativa var. sativa C. sativa
C. sativa Feral biotype C. sativa var. spontanea C. sativa C. sativa subsp. sativa var. spontanea C. sativa
C. indica Narrow-leaflet rug (NLD) biotype C. indica var. indica C. sativa C. sativa subsp. indica var. indica C. indica
C. indica Wide-leaflet drug (WLD) biotype Not known C. indica C. sativa subsp. indica var. indica C. afghanica
C. indica Feral biotype C. indica var. kafiristanica C. sativa (small-seeded) C. sativa subsp. indica var. kafiristanica C. indica
C. indica Hemp biotype Not known C. sativa C. sativa subsp. sativa var. sativa C. sativa
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