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Effects of physical and chemical factors on seed
germination of Bupleurum dracaenoides

Kong Ling-Pu, Zhu Yong-Jie, Qiu Mei, Wang Huan-Chong, He Zhao-Rong*

( School of Life Science, Yunnan University, Kunming 650091, China)

Abstract. In this paper, the effects of different treatments on Bupleurum dracaenoides Huan
C. Wang, Z. R. He & H. Sun seed germination were studied. Results showed that the optimum
germination temperature for B. dracaenoides was 20°C. Treatment with 100 mg/L of GA,,
0.5% KMnO,, and 3% H,O, improved seed germination, but did not advance seed
germination and emergence time. Microwave radiation significantly improved the seed
germination rate, with 25 s found to be the optimal radiation time. The most effective ultraviolet
radiation treatment time for seed germination was 0.5 h, with a germination rate of 81%. When
the ultraviolet radiation time was gradually increased, the germination potential of seeds was
inhibited to different degrees. Thus, optimal treatment to maximize B. dracaenoides seed
germination was to soak seeds in 100 mg/L of GA, for 12 h at a temperature of 20°C.
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1.1 LIEHR

T 2014 — 2015 4F, WA = m 4 A M 35 ik 1 e
AGEI IS =R 2R 8 A 5250 R+,
2 F b S JE I, A T BRI & H
1.2 KWHE
1.2.1 BELE

4 XARS S o T A T R K 1) B 5 L
ARG A A E IR E R 15°C, 20°CHI 25°C
PN T A AE s R5 3%, R Rl B 2% R 40 #1100
Kifp, 300 A, & Hicsk & ZEE, FERh b
FHE 3K, 30 dEiHERER,
1.2.2 FEMEFRFAE

O A L5 5 Fh 1 400 ki, %18 3 FhoA[E Y
FEAb . (1) 3% H,0, 320 12 h, B
JKPEE; (2) 100 mg/L GA M 12 h, B
KPR (3) 0.5% KMnO, i@ 12 h, B K
e, LLASCZEIR/KERE X IR, B R0 7 Ak
P 100 FLFf T, 5 Ab B4 (0 Fp 7 CE T A A 1R
PEACHIEEFR L, 20°CH IR WG 55 7%, LA b &3 Fh b
MEE 3K, 30 dJaGiIFTE LR,
1.2.3 ARREFREZLE

Wl 1, W 5% 80 Fh 7 400 K, 43 B1E E 50,
100, 150, 200 mg/L 4 /¥ B A6 i, 4 FhAb B
100 i, WRhTALPE 12 h, SR HCE THiE 1T IHE IE
LA FRIL A, 20°CHE R s 1 9%, 1% Hid sk & 2
¥, BFCFIES 3K, 30 d EITE KR,
1.2.4 EINERGHLE

B 1MW 585 Fh 1~ 500 ki, R AN R
YIRS, AT DR 20 w, it 5 ik 1&gy
260 nm, HESFRTEEAMTE SR FIEE S 30 cm,
MRGTE AR SR L, & 4 A BRgFRTK. 0.5,
1, 1.5 12 h, DIRAPRRTRFIENXT IR, R
T A VR AR B B SR L, 20°C 1 L I 8
I, BHICRKAEZE, BRI EL 3Kk, 30 d
JEHR R ZE%
1.2.5 fiRigst4abIE

I I 5 6 Fh 7 500 kL, O B A kR
(150 w) 73 il e 5 b B AR 7 15, 20, 25, 30 s,
DAAAL BRI RD X R, 5 RCE Tl A TR AR
AIRFFRILA, 20°CHE R B 77, 2 Hida: & 25K,
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2.1 REX R MBS EA T T & RS0

WA B, 20°CHR BE AT, e A% S ] il
TR FIRE RAFBMERZFRR S, HML
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Table 1 Effects of different temperatures on seed germination of Bupleurum dracaenoides
R R HREL S R KRR
P KR o . L
Temperature Germination days Germination index Germination potential Germination rate
(C) (d) (%) (%)
15 19.67 + 0.33c 6.12 + 0.78a 0.00 + 0.00a 22.00 + 1.52a
20 13.67 + 0.33a 23.88 + 1.20c 36.33 + 2.96b 57.67 +2.02b
25 12.67 + 0.67a 16.79 = 2.79b 11.67 + 9.67a 42.00 + 6.11c

T RAPBAREONEIME « bR FIURE/NE TR B (P < 0.05), FSIMETHFRZRARE, T,

Notes: All data in the table are average values + SD. Different small letters mean significant difference (P < 0.05) , same letter indi-

cates no significant difference, same below.

® 2 AREREFRBERENZMFSEHTFIEREFME

Table 2 Effects of different concentrations of GA,; on seed germination of Bupleurum dracaenoides

. - s
GA, BRI B AT S
L Germination days Germination index Germination potential Germination rate
(me/t) () (%) (%)
50 13.67+ 0.33a 34.31 + 4.52b 59.33 + 10.36b 76.00 + 3.21bc
100 13.67 + 0.33a 34.04 + 2.98b 54.67 + 3.52ab 81.33 + 2.02¢c
150 14.33 £ 0.33a 30.53 + 2.47ab 51.33 £ 9.13ab 77.00 + 1.52bc
200 14.67 + 0.33a 32.67 + 1.24ab 61.00 = 4.04b 71.00 + 3.21b
X HRZH (CK) 14.00 £ 0.57a 24.43 + 1.39a 36.33 + 2.96a 57.67 + 3.93a
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T & 2E$, Hi 0.5%19 KMnO, A1 100 mg/L
GA AL B XS Fh - e 2F S5 iy 46 v B W 25 1T 3% 1Y
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Table 3 Effects of different chemical reagents on seed germination of Bupleurum dracaenoides

AR

Different chemical

VTS

Germination days

KFHREL

Germination index

RS

Germination potential

e

Germination rate

reagents (d) (%) (%)
0.5% KMnO, 14.33 + 0.33a 31.90 + 2.95ab 53.00 + 10.50a 74.33 + 3.17b
3% H,0, 14.33 + 0.33a 29.99 + 2.99ab 44,00 + 5.13a 73.67 = 3.52b
100 mg/L GA; 13.67 + 0.33a 34.04 + 2.97b 54.67 + 3.52a 81.33 + 2.02b
Xt BEZH (CK) 14.00 + 0.57a 24.43 + 1.39a 36.33 + 2.96a 57.67 + 3.92a

F 4 ERHMNRERETRY A MR SEHA T F B & B9 RN
Table 4 Effects of ultraviolet irradiation on seed germination of Bupleurum dracaenoides
RS [ RHREL REFH R

Irradiation time

Germination days

KFHREL

Germination index

Germination potential

Germination rate

(h) (d) (%) (%)
0.5 14.00 + 0.57a 34.39 + 0.59b 38.33 + 4.33¢c 83.33 + 2.72d
1 14.67 + 0.33a 24.64 + 2.23a 7.00 + 1.52a 74.00 + 3.05cd
1.5 14.00 + 0.00a 21.13 £ 0.33a 5.00 = 1.15a 60.00 + 2.00bc
2 14.33 £ 0.67a 25.58 + 0.24a 14.00 + 1.15ab 69.00 + 4.58ab
Xt HRA1 (CK) 15.33 + 0.33a 21.36 + 2.57a 17.67 £ 491b 53.33 + 5.92a
R 5 KRS MRS AR AE R BN
Table 5 Effects of microwave irradiation on seed germination of Bupleurum dracaenoides
HRET I R] R REL BEEF B KA

Irradiation time

Germination days

KRR

Germination index

Germination potential

Germination rate

(s) (d) (%) (%)

15 12.33 + 0.33a 34.43 £ 1.32b 63.00 + 4.00bc 79.00 + 2.30b

20 12.33 + 0.33a 36.95 + 1.56b 71.00 = 2.00c 77.00 £ 3.51b

25 11.67 = 0.33a 39.89 + 2.58b 72.00 + 1.00c 81.00 + 3.00b

30 12.33 + 0.33a 33.28 +2.42b 56.00 + 6.08b 76.00 £ 2.30b
X IRE (CK) 15.33 = 0.33b 21.36 + 2.57a 17.67 + 4.91a 53.33 + 5.92a
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LR IR A A HE RS R
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BRI T B 45—,
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AT D4R G b TR A TG 2 R P S P AR
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