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Effects of Exogenous Cannabidiol on Tobacco Seed
Germination under Cd and Cr Stress

GUAN Jiao, YANG lJialing, ZOU Hongxu, WENG Yuxian,
FAN Xingrong, WANG Lihua, BAO Zhijuan

(College of Tobacco Science, Yunnan Agricultural University, Kunming 650201, China)

Abstract: [ Purpose ] To explore the effect of exogenous cannabidiol (CBD) on tobacco seed ger-
mination and seedling growth under heavy metal stress. [ Methods ] K326 and burley tobacco Eyan
No.1 seeds were used to study the effects of different mass concentrations of CBD (0, 1, 5, 25 mg/L)
on the indexes of tobacco seed germination and seedling growth under Cr (8 mg/L) and Cd
(30 mg/L) stress. [ Results] The addition of CBD could slightly inhibit the germination of K326
seeds, reduced the germination rate by 2.78% at most, but improve the quality of seedlings in the ab-

sence of heavy metals. The germination rate and vigor index of Eyan No.1 seeds added with 25 mg/L
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CBD were significantly increased by 5.79% and 47.32%, respectively. Under heavy metal stress, 5
and 25 mg/L CBD had the best alleviation on the seed germination of K326 and Eyan No.1 under Cr
stress. The seed vigor index of K326 and Eyan No.l was significantly increased by 49.18% and
30.87% compared with Cr treatment alone, and the mortality was reduced by 67.73% and 76.04%, re-
spectively. 5 mg/L CBD had the best alleviation on Cd stress. The germination index and dry weight
of tobacco seeds were increased by 8.11% and 79.24% (K326), 25.81% and 82.15% (Eyan No.1), re-

spectively compared with Cd treatment alone.

[ Conclusion ] CBD could effectively alleviate the

toxic effects of Cr and Cd on tobacco seed germination, and promote seedling growth. However, the

appropriate mass concentration of CBD should be selected according to the type of heavy metals,

stress degree and plant varieties.

Keywords: cannabidiol; tobacco; heavy metals stress; seed germination; alleviation
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2 EREHR
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mHAKRRE N
211 GHHE RN R AR
e 1 Al IER SRR, BRXTERAISN, 2 Fh

R - R 2 X Bl CBD Jo 2 J3E 1% 184 Jon i 444
fin. 25 mg/L CBD 4b BB, K326 FIERME 1 S Fh
TG IHR B, Al O IR 2 R 11.59%
F1 47.32%; Jifi ] CBD J&, K326 Ff 7% 253
RERMEFREM TR, Hrp 1 mg/L
CBD Ab #1948 Br 43 0 30T JE I R AIK 5.04%
2.78% F1 5.69%; 1 CBD XTER4H 1 S Hsema 205
Z A, TR E CBD b B 5 X} IR 2% 5
&, HA R SRR B R B RN 17.48%

2.1.2 XPHHELY) v A KA R )

FIE 1 AT RS, JitH CBD X K326
SR 1 2 AE KA — e e dEH, (Hx
fER) CBD BT BEA—2, X K326 415 ,
5 mg/L CBD &b 3 fy M A1 B it fe e, 430 BE
Xof PR E AR 8.96% 1 26.17%; 1fij 25 mg/L CBD
AEBRR ZER R, BT HELE S5 1 14.85% X%
M 1S5, (R4l A KACR &I/ CBD i i
WeBE R 25 mg/L, AR . R R4
A IR SR S 14.00% . 25.00% Fi 33.96%.

#* 1 KRB (CBD) X HEFF & IEFRHIZZNN
Tab. 1 Effects of cannabidiol (CBD) on the germination of tobacco seed

A g REFHI% REFZ% REFHREL WAL =3
variety P(CBD)/(mg: L") germination energy germination rate germination index vigor index
0 (CK) 92.67+231 a 96.00+2.00 a 1.23+0.06 a 2.07+0.10 b

1 88.00+3.46 b 93.33+1.15b 1.16+0.02 b 2.16+0.04 ab

K326 5 88.67£2.31b 93.67+1.53 ab 1.18+0.09 b 2.21+0.10 ab
25 89.33£1.15 ab 95.00+1.00 ab 1.19+0.03 ab 2.31+0.08 a
0 (CK) 87.67+1.53 b 92.00+2.00 b 1.03+0.04 ¢ 2.05+0.08 ¢
e E= 1 88.33+2.08 b 93.00£1.73 b 1.07+0.13 be 2.45+0.21b
Eyan No.1 5 89.00+1.00 b 94.00£2.00 b 1.17+0.01 ab 2.69+0.06 b
25 92.67+2.21 a 97.33+1.15a 1.21£0.05 a 3.02+0.18 a

W FBIARVNG FRERR AR 2 73 B3 (P<0.05, n=3); T

Note: Different lowercase letters in a column indicate significant differences among treatments (P<0.05, »n=3); the same as below.
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Effects of cannabidiol (CBD) on the growth of tobacco seedlings
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T 14800 ) e Boph Cd Ak PR R B R 7.56%
438%. 8.11%. 35.58%(K326) F119.52% . 4.65%.
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2.2.2 X2 A R B4 AR S
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Tab. 2 Effects of cannabidiol (CBD) on the germination of tobacco seeds under Cr and Cd stress

£ 2 KR ZE} (CBD) Xf Cr #1 Cd B8 THEBLFh T & B 520

HER LYy 5 REFH% KFEHEY% KEAFARE CAEIE
heavy metal variety P(CBD)/(mg'L7) germination energy germination rate germination index vigor index
0 (CK) 81.00+3.60 b 91.00+1.00 ¢ 1.06+0.10 b 1.83+£0.28 ¢
1 82.67+1.15 ab 92.33+1.15 be 1.13+0.06 ab 2.3340.17 b
K326 5 87.33£2.08 a 95.00£1.00 a 1.20+0.07 a 2.73+0.14 a

Cr 25 85.00+2.00 ab 94.00+1.00 ab 1.14+0.08 ab 2.46+0.08 ab
(8 mg/L) 0 (CK) 65.33+1.15 ¢ 85.33£1.53 ¢ 0.99::0.04 b 1.49+0.15 ¢
] 1 67.67+1.53 be 90.00+1.73 b 1.03+£0.04 ab 1.84+0.21 b

Eyan No.1 5 70.00+1.73 b 94.00+1.00 a 1.05+0.07 ab 1.95+0.08 ab
25 76.67+2.31 a 95.33+2.52 a 1.08+0.06 a 2.10+0.09 a
0 (CK) 79.33+1.15b 91.33£1.15b 1.11£0.03 b 2.08+0.06 ¢
1 80.67+1.15 b 92.67+0.58 b 1.12+0.01 b 2.51+0.13 b
K326 5 85.33+1.15a 95.33t1.15a 1.20+0.01 a 2.82+0.22 a
cd 25 78.00+2.00 b 92.00+2.00 b 1.124£0.01 b 2.54+0.07 b
(30 mg/L) 0 (CK) 72.0043.61 ¢ 90.6740.58 b 0.9320.04 b 1.67£0.07 d
O ] 1 74.33+1.15 be 92.33+1.53 ab 1.10+0.06 a 2.13+0.06 ¢
Eyan No.1 5 80.00+2.00 a 95.33+2.31 a 1.17+0.04 a 2.53+0.16 a
25 78.33£1.53 ab 94.67+1.53 a 1.14+0.01 a 2.33+0.07 b




i, A ANERRE %t Cd A Cr Wl R KRR 7 i & 5

839

= CK 1 mg/L CBD Smg/L CBD & 25 mg/L CBD

2571

gb 20F
]
=t
H

=

i
dry weight

1.5
1.0}
0.5}

Eyan No.1

Eyan No.1

KRZEp (CBD) Xf Cr BB T HELE & KHF M

Fig. 2 Effect of cannabidiol (CBD) on the growth of tobacco seedlings under Cr stress
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