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Chemotype and Genotype of Cannabinoids in Hemp
Landrace from Southern Yunnan
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GUO Hongyan®, YANG Ming®, YANG Qinghui'”
(1 College of Agronomy and Biotechnology, Yunnan Agricultural University, Kunming 650201, China;2 Industrial Crop Research

Institute, Yunnan Academy of Agricultural Sciences, Kunming 650205, China)

Abstract: A hemp landrace from southern Yunnan was selected to study the chemotype and genotype of two
main cannabinoids (tetrahydrocannabinol, THC; cannabidiol, CBD) by chemical test and gene cloning, re-
spectively. The results are: (1)Chemical test revealed that all 21 plants contained THC,and the THC con-
tent ranged from 0. 07% to 1. 35%. In this population,9 plants contained THC alone, 5 plants contained
THC and trace CBD, and the other 9 plants included both THC and CBD, while the CBD content ranged
from 0 to 0.58%. (2) Accordingly to the content ratio of CBD/THC,only drug-type and intermediate-type
were existed in the landrace. There was also a positive correlation between THC and CBD contents in the
plants of intermediate-type. (3) Gene amplification and sequence alignment showed 5 base variations and 2
base variations in THCA synthase genes and CBDA synthase genes,respectively,and the variations had no
direct relations with the contents of THC and CBD. (4) The genotype completely matched with chemotype
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in 21 plants,and the two synthase genes can be made as molecular marker to identified chemotype in a sin-

gle plant.

Key words: Hemp; cannabinoid; THC; CBD; chemotype; genotype
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1.35% 4448 0. 50 % b 22 K 0. 35%, 21 4
Rk 7 AR SE 2 AR CBD, THC & &3 [
0,250 ~1.06% ,FH¥{H N 0. 6204 5 bk

# THC filf s CBD(F &4 0.01%), THC %%
HIEE N 0.58% ~1.35% ., FXfH K 0.85% ., 21
NP A 9 A BBk R & A THC #1 CBD, H
CBD & kT THC & &k, 9 Hkkrh THC &
HYEE N 0.07% ~0.34% . FH¥{H K 0. 21%,CBD
SHREHE N 0.16%~0.58% , F¥{H K 0.36% ., FF
A AR R B K ] CBN, B 7 CBN & THC %1k
Je 17 s 1 B CA R THC ¥R kAR Rk,
2.2 BENBERAKRIULERDN
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Table 1 CBD and THC contents of single

plant in the population

—

s OOt TR OO e
content/ % content/ % ratio yP

1 0.33 0.18 1.83 1

2 0.01 0.68 0.01 1

3 0.01 0.58 0.02 I

4 0.25 0.13 1.92 Il

5 0.58 0. 34 1.71 1

6 0. 35 0.19 1.84 1

7 0. 45 0.28 1.61 I

8 0.00 0.58 0. 00 1

9 0.31 0.18 1.72 1

10 0.01 1.35 0.01 1

11 0.16 0.07 2.29 I

12 0.00 1.06 0. 00 1

13 0.01 0.61 0.02 1

14 0.33 0.22 1.50 I

15 0.00 0.25 0. 00 1

16 0.00 0.68 0.00 1

17 0.45 0.26 1.73 1

18 0.00 0.46 0. 00 I

19 0.00 0.82 0.00 I

20 0.01 1.01 0.01 1

21 0.00 0.48 0.00 1

T 1~21 2 21 Ak 55 T A, Tk i)
Note:1~21 is the number of single plant ; T is Drug-type,and I[ is In-

termediate-type.
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Fig. 1 Chemotype distributions in the population
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Fig. 2 Linear trend of THC and CBD content
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K3 THCA & i HEIE K K& CBDA & 4k K 19 PCR ¢ 14
1~21. 21 ¥R 5 ; THCAS. THC 4 2 5 ; CBDAS. CBD 4 i % K ; M. 100 bp DNA ladder
Fig. 3 PCR amplification of THCAS and CBDSA genes
1~21. The number of single plant; THCAS. THCA synthase gene; CBDAS, CBDA synthase gene; M. 100 bp DNA Ladder
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