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Effects of different treatments on seed germination and seedling growth of
Bupleurum chinense

HUANG Han-qian, FU Hang, WANG Yan, WANG Xiao-han, YANG Shi-hai
College of Chinese Medicine Materials, Jilin Agricultural University, Changchun 130118, China

Abstract: Objective To study the effects of different pretreatment methods and culture temperatures on Seed Germination and
seedling growth of Bupleurum chinense, in order to provide scientific basis for artificial cultivation of B. chinense. Methods Several
physiological indexes such as the weight, pure rate, content of moisture, the rate of water absorption per thousand seeds were measured.
Adopting a double-layer filter paper culture method, the pretreated seeds were cultured in the incubator at 20 C in the 40% light. In
different culture temperature treatment groups, the seeds were soaked in distilled water 24 h and then cultured in the corresponding
temperature incubator. The germination energy, germination percentage, germination index, vigor index of seeds, and the root length
and the shoot height of the seedling were recorded. Results The pure rate of seeds was 91.51%, the weight of one thousand seeds
was (2.83 = 0.03) g and the weight of seed after absorbing water was about 2.24 times more than the weight of naturally dried seed. The
content of moisture of seeds was 7.3%. Different hormones had different effects on seeds, among them the effect of 0.6 mg/L 6-BA
treatment was the best. Water bath could increase the seedling vigor index, and 40 ‘C of its temperature significantly promoted the seed
germination and seedling growth. The germination rate of seeds was the highest under the condition of 15 °C, but the root length and
seedling height were lower. Conclusion The suitable condition for seed pretreatment and culture temperature of B. chinense
established in this research can effectively improve the germination rate and seedling rate, which is of great significance for seed
breeding and artificial cultivation of B. chinense.
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Table 1 Different treatment concentrations
Bl Ab 3
6-FAIEIRES (6-BA) 0.2, 0.5, 0.6, 0.7 mgL™
ez (GA3) 100, 150. 200. 250 mg-L™
LR (NAA) 10, 25. 50. 100 mg-L™"
KB 0.1. 0.5, 1. 5mmol-L™"

40, 45 C 4 FiA[RRELEE KA 2 he

PL_EASFE S (148 3% Hy0, 1 75 10 min, 78
TRAGEE 3 I, BT A ML SO ZJE4RM 1L,
BRI 100 %7, T 3K, T 20 CEFRFTRFE,
JEREE 60%, Fi PRI 2 h A .
252 FFRREERIME AWK 24 h 5 T
15, 25 ‘CH115~25 CARf (Sl 8 hy MK
WG 16 h) 3 AMEEFRRE PRI, LI 60%, B
M 100 ki, FEAH 3, 20 ChbH b,

DEER 30 KM IRR 2 KRR FIREL
AN SR

BT 11 RE R T H/ T B8

KA =TT 22 KR FH T 5/ AR 75

RS =Y(G/D))

TR =S X R SR
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SEHT R
2.6 FFEIE
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Fig. 1 Water absorption rate curve in seeds of B. chinense
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K2 B, 12~24 h Wita P2, 24h )5
AT, WUKEREEIS 123.63%, BRI HARXT-F

TREN 2.24 15,
32 ARAEMILLPAMFHEEZMGBEKEY
A

3.2.1 6-BA PR MR 2 wLUEH, 2l 0.2.
0.5, 0.6. 0.7 mg/L ] 6-BA &I ILEEFARI T, Hk
R ORIER . REFFREORNG i Fe B R IS LT

Jo R B 0.6 mg/L 6-BA &b F )5 AL SEIRh 1,
R REFR RFIREL WL MR
fe 5 JLARZHAH LU AT 225 D03, 200l LGS A 1 14.00
17.00. 15.48. 35.51. 2.33 f112.00. 0.5 mg/L 4bF4]
IR 23 R EFR RN a4 Ho T IS (P<<0.05).
0.7 mg/L AFRA R 23 REFR . RAHRERE 1
FEAHI L R, AEARAC R i g B U

322 GAzACFE W 3 A%, GA; JEIRE 5

K2 6-BAMEMMFHEAMYEEKMEMN (x£5,n=3)

Table 2 Effect of 6-BA on seed germination and seedling growth of B. chinense (; +ts,n=3)

R /(mg L) RS REFEI% KEFTREL MR /mm i H/mm PAE[ER4
0 2533+6.24ab  31.67£6.34ab  7.33£195b 7.00£3.35a 20.00£597ab  14.66+3.89b
0.2 1833+1.25b  29.00£0.82b  11.31£0.83b 3.17£1.57a 13.50£2.63b  1527+1.12b
0.5 2533+3.09ab  33.00£2.16ab 12.79£0.97b 6.80£5.04a 18.60£3.61ab 23.78%+1.81b
0.6 39.33+£4.92a  48.67£9.74a  22.81%+345a 933+3.40a 22.00f4.16a  50.17£7.59a
0.7 2633+8.96ab 33.33%£74lab 13.71£3.46b 6.00£2.94a 1550£2.50ab 21.26+5.36b
RFNG PR RAE P<0.05 KV 2R EE, FRMA

Different lower case letters indicate significance at P < 0.05, following tables are same

F 3 GA; FEPEMFATFYE ., AFEMATFREMEZMN
(x+s ,n=3)
Table 3

germination percentage and germination index in seeds of B.

Effect of GA; on potential germination,

chinense(;is,n =3)

JREE /(mg L") R RER/%  REEH
0 2533+624a 31.67f 634a 733£195a

100 10.33£8.73ab 19.00£10.61a 6.22+4.57a

150 1.67£125b 20.67%+ 6.34a 446=159a

200 1.67£047b  9.67+ 4.64a 2.71£101a

250 3.00£0.82b 16.33% 6.13a 3.79£1.09a

27100, 150, 200, 250 mg/L, 4 Nk
RS KRR RFFFERE 15U AR A
8, R 1033, AL 1.67, BIEEK
TXI, REEREEA 2067, &IKN 9.67, KiFiE
Bk 6.22, Bk 271, SXTHAHLL TG 52
(P<<0.05). 4 FUTRIR L) GA; X Rh-1 185 R C ]
YERY, BLYvpezetss, P TR .

3.2.3 NAA 4B 3R 4 wlgn, HRIE CRIRE
NAA AbBRAGSESAP T J5 I, R oF A A o e vk 3
() _E TR AR, SR 10 mg/L ARFRJS (4 19.00, %
X4 100 mg/L f¥) 2.00.

£ 4 NAA XEEAFTFAEMDEERMOENE (x+5,n=3)

Table 4 Effect of NAA on seed germination and seedling growth of B. chinense (; ts,n=3)

B (mg L) e REFHI%% LEEE MR /mm i {H/mm R
0 2533+£6.24a 3167+ 634a 733%£195a 7.00%335a 20.00+597a 14.66+3.89%a
10 19.00£6.38ab 2633+ 591ab 6.86+1.80a 3.60£2.06a 16.70+£2.76a 11.46%3.01 ab
25 15.00£4.32ab  31.00£12.83a  7.51%+3.11a 550£2.87a 21.60+£4.82a 1623+6.71a
50 4.67£125bc 1033+ 1.25ab 2.01£0.23a O0b 0b 0b
100 2.00+£0.82 ¢ 700+ 1.41b  1.30+04la 0b 0b 0b

R R FFRBORNE ) Fa B Ak AR ]
7E 10~25 mg/L i BT, 25 mg/L ik 3 KE N,
25~100 mg/L I . 25 mg/L W AR ZFFRE. i
AT )6 505 X A L TG B ), (HA e
PLFH (P<0.05). mFEIRAERT (50, 100 mg/L)
NIRRT W R BB A K.

3.24 KEMRAEE  fHEE 5 A%, 0.1 mmol/L /KA%
FRACEE 5 (WD R ZF A REFFRELES I R, R 2F
MK B EAE ) FR B G 1 mmol/L &b
HUGIRREH REER RZFFRECRE J1 a5 5
EEXf T 1,67 4.664 2.56 #1 2.55, {EHUE FHRKE
AT, AR AN e B R 9k (5 mmol/L)



* 5250 -

¢ £ % Chinese Traditional and Herbal Drugs

A8 K 24 2017E12 A

b

AR IS LEAF T F A AR KB (x+5,n=3)

Table 5 Effect of SA on seed germination and seedling growth of B. chinense (; ts,n=3)

% /(mmol-L™") R KEFH % L& MR /mm 1 F/mm RAE IR
0 2533+6.24a  31.67£634a  733%£195a  7.00+335ab  20.00+597a  14.66+=3.89a
0.1 2633+125a  28.00£1.63ab  8.84%0.67a 3.10+£247b  1480%5.13a  13.09£0.99 ab
0.5 2033+3.30a  28.33+4.11ab  7.56+£0.67a 3.90+£197b  16.60+3.6la  1254*1.12ab
1.0 27.00£4.32a  36.33+£4.92a  9.89+£197a 450+273b  17.40+3.6la  1721£3.43a
5.0 233£2.05b  11.67+834b 1.99+1.43b  9.50+486a  21.50+557a  4.29%3.06b

I S A T AE S AR TR R A ) A

325 KA Sy HIR 4 BloK IR A B AL L8
B, Wk 6 fizr, 30 ‘CHI35 C/KBJE, FiiiL
REFREORE IR B s, RFH. R,
YR T B EE R . 7 40 C ik 25t

fH, HRZFHC KRR RAFFERNE 50030
Hy 38.67. 50.67. 16.79 Fl 40.46, LxtiA B %=
gt (P<<0.05), MBI AR, AL, &
I e 45 CARM G R R F T BS54, %)
AR AR e S LR g

£ 6 IGRBEXMLEATHFHEMNEERNOEME (x£5,n=3)

Table 6 Effect of water bath temperature on seed germination and seedling growth of B. chinense (; +ts,n=3)

i/ C e K% L& EIE HR/mm i/ mm {RAF[EE:S
30 18.67+1.25b 26.33+4.03b  10.10£1.15b 33242.12b  1723£5.19b 20.19£2.30 b
35 2233+£2.05ab  28.67£047b  1048+1.06b 3.50£3.04b  17.63+£529b 18.48+1.87b
40 38.67+8.01 a 50.67£8.99a  16.79+286a 8.70+£424ab  24.10+589a 40.4616.89 a
45 22.00+4.08 b 30.33£2.62b 929+142b  1020+576a  22.80%583a 21.17£3.23b
=i 2533+£6.24ab  31.67+£6.34b 7.33£1.95b 7.00£3.35 20.00£5.97ab  14.66+£3.89 b

3.2.6 MEGRSE  ALSEEHM IR 24 hS 0 e
4 FIIABTIE S FREFE, W3R 7 B, WRERiEExL
SEEARN IR 2F A RS R RIS ) HR L
5 M EBAR K o IR S AIC = AR iR AT (15 “CHI 15/25

T) NMaNMSH S M B 2ER (P<0.05),
FEJE 15 °C R, 2r It & 16.34. 36.33. 18.76
F129.69, 11T &) E AR AR R EE A AR . 25 CI&
TUESCAE AN o) B

£7 MEREMEPMTHEMDEERKNOENE (x+5,n=3)

Table 7 Effect of environment temperature on seed germination and seedling growth of B. chinense ( xts ,n=3)

W/ C RZFH LE RS KFRE AL/ mm i/ mm \Z2EiRE:
15 41.67+3.68a  68.00=14la  2609+1.50a  429+243a  17.00£504a  4435+2.55a
25 1233+£249¢  21.00£2.16 b 632+£1.06b  6.80+3.99a  1920+4.60a  12.14+2.04b
1525 5200+245a  56.67+4.1la  2419+192a  371+237a  1657+331a  40.08+3.18a
20 2533+624b  31.67+6.34b 733+£195b  7.00+335a  20.00£597a  14.66+3.89b
4 it DU M R LAt L R IR, £E 0.6

JEBEEMTAN, AR AT EARIR, B ARR
AP MIEAR R ZF AN 30%~40%, FRFEMf
FEARNR LG ACSEAF T BAR T R 2F 325 N T akks
w7 BRI, kAR B R TAEH I T IR
ZATARIR . e R ZF I 51k, B AR
ERERIIRr AR
4.1 HHIAE

LIS ARSI LE R IR, AR 2 FILEAS [ FE XS
JESEIM T AEKIBEMAF. AR E 6-BA K

mg/L N, SRR iR, (et e, wi
KHIK, PP R R BRI )
FRE AT AR AN e A A v X o
I GA; MBS NIRl T, Wi R 550
FH2eSt, XAk SR T R A R
AR, ARATTIN A B o7 (K i A BeAT S dE A ]
ST GA X ST i 5 A7 W S (e 341 P ARy 52
W, FIRESEHESR G 31 S AR H AR,
H AR 2R SR T I GAS IREE N



¢ %% Chinese Traditional and Herbal Drugs 35 48 % %24 # 20174 12 A

* 5251

1X107° mol/L, M7 fryim Rl 2ok 1 15 A 525
BIAMIE. B, ZE WA, AR ERT R
FRPEANIE], & B ISR AR AR, TSR
FE, SRR RIS, KR — C R
FAREMPIR R RS RIERESE, B
(i HER 705 A RAh i A KA, AR seag 1
mmol/L KFIRIEHEF i &, 5 mmol/L /KR
AR ATLLEH, FERF g R 2140t AR K
AR B, BT IR AR FE

42 KB

SE AT ORI T P 30 P38 2 P17 B Py Y5 )
WA o, RSB R B, I KR L
AR IR R A, AT R I R
AR AL KIS S RS R A e s T
XTHE, 40 CRK# 2h, PP REFES. RERFK
TEFR B A A A B AT B E R, XS
EU s g AR . ZEHREM, 40 CTKE, 12
BET W RGP, BT R AR, R
PO WAEB, $EE AT NBEINE T, R
IR IH AR R G I T B A 1
43 EFRE

AR R (38 B R ZE I AR dadfeA 20
BB SRR 7 A (IE B 20 Cs MR
ARSI 15, = B SE IR L PG SE B
BN 15~25 °C, HulSEHI & sl e h 20~
30 Co AR 15 CHEE M N ILLEHIR 1
RS, AR PR S AR, R
B PR AT T2 i A . X4 5 52 B5
AR IR AN, N T AR ARSE S HE s 42 3 H
AR, SRR ARAEIRERIE S 15 CAAT, F4)
BRI, AT, A R R L AR
20~30 ‘C, =30 CLL k.,

TEE IR RIS . A5 IR RIS R (1 5
TR FE REMEAT SR LS A BT R S S K
RNy SR NS B | T2 8 (TG S LW
BATE 0.6 mg/L 6-BA H1, 40 ‘C/Kif 2 h, HILREFF
HIEHN 15 C, WREFEZE 20 C F4REiit.
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