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Investigating tissue culture technique of a Polygonatum kingianum variety
distributed in Sichuan®

LU Jing, ZHANG Chihong** & WU Yu**
Chengdu Institute of Biology, Chinese Academy of Sciences, Chengdu 610041, China

Algi'j&m Current methods to propagate Polygonatum sibiricum are struggling to meet the rapidly increasing demand for
Polygonatum. In order to provide high quality P. kingianum Coll. et Hemsl. var. grandifolium D. M. Liu et W. Z. Zeng,
predominant cultivars of P. sibiricum in Sichuan, we developed a rapid micropropagation system using rhizome buds as
explants. The results show that the contamination rate can be effectively controlled when the explants were pretreated with
0.5 g/L carbendazim solution for 12 h, before being sterilized with 0.2% HgCl, for 6 min + 6 min. The optimal medium for
primary culture was MS (Murashige and Skoog) + 6-BA 0.5 mg/L + NAA 0.5 mg/L; the induction rate for this medium was
35.0%. The optimal medium for adventitious bud induction was MS + 6-BA 3.0 mg/L + NAA 0.2 mg/L; the optimal medium
for cultivating strong seeding was MS + 6-BA 1.5 mg/L + 2,4-D 0.5 mg/L + GA; 0.5 mg/L; the medium 1/2 MS + NAA 1 mg/
L + IBA 0.2 mg/L + AC 0.2 g/L was suitable for the rooting and the rooting rate was 89%. A large number of tissue culture
plantlets can be obtained quickly using the rhizome buds of P. sibiricum as explants. The cytokinin 6-BA plays an important
role in the growth of P. sibiricum.
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Table 1 Pretreatment and results of carbendazim on explants

R N V5 YL N HE
TréLal\tffent Car%e[fqlazim %’;;E;U(];/I;ﬂ) Pollut?gnzrate Nezosiiate
(plgL™) /%) (/%)
1 0.2 24 40.0 +3.46 (a) 26.0 +4.35 (a)
2 1.0 12 32.0£4.00 (ab) 15.0+3.46 (b)
3 0.5 12 22.0 +3.00 (b) 13.0 £4.58 (b)
4 0 0 53.0+6.24 (¢) 14.0 +4.00 (b)

ANEINE FHERIRAE0.057K - 22 53 ik 35

Small letters in brackets show significant difference at 0.05 level.

22 MREF
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A KRS AR ZE 2R WA S 3R, T T R 2 5-105 5
SEAE WA TR 2, R B AR — FUH O TR I BORS A 2 AR
RPN RARREFRAE 1, 45 AR et A R AR 2. 45 R IR6
Toft 5 F5 BL AT AT AR 25 28 W A, (HJEWPMIE R 2 1 94 28 K
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s AR ARG R AR R 25 R A B3 (HEHE2) . iS5 5 -
HMS + 6-BA 0.5 mg/L + NAA 0.5 mg/LHE ifi & KM # AR =%
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E3) . 17225 R RS A B g s 2, KA, 11-16%
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JEA, BIEEG 5T 6-BAME [ 43.0 mg/LHLE A 3&E. 405y
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Y32, (HRAR TR R A AR E 5 6-BAREL A SR 2
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Table 2 Effects of different media on the initiation of rhizome buds

AT FY 25 5 S s KBRS AR 258 2R 5 5 i AR o o 0
185 i IR HMS + 6-BA 3.0 mg/L + NAA 0.2 g/L.
24 HEER

BRI ECH S A B i A AR ORI A A AR F A 20
XL BE R IR, 0 AR AN E 2R D) T 4 BN
HPH B B S B rh R AT 1 32, 45 dJE WS4 5 I 324, 28 FI31%
TR A B T R KR AR T 26 27, 29F130°5 B RS,
XV RE IR R A N A0.5 mg/LIGA AT B TR B 3%, 104,
26, 27, 291305 K5 F= KL b AL 1 (A A XN B f, 28°5- %
FE L BT K A A T3S B 5R 3L i 6-BA K 2,4-D
R Z L 6-BAS NAARS LA I oH: W, FrLl6-BAS2,4-D,
GAFETL A F) TR 0k 2 85 1 i
2.5 EiREESF

B H B S 00 30 A N [ BRG o B A 21 AR 5 75 A
PEAEAMR KR FRIL (32375 5% 58 ), e ALt b, AR MR T
3R IR AL (38-40%5) JEMME N TR AE AR B g2 3. BT R 3R

b 3R e VNHEE 6-BA NAA 2,4-D i3 B
Treatment Basic medium (p/mg L™ (p/mg L™ (p/mg L™ Germination rate (/%) Growing situation
5 MS 0.5 0.5 0 35.0+5.29 it 2R {4 Robust, green
6 MS 0.5 0 0.5 38.0 +8.71 1E%H, 44 {4 Normal, green
7 B5 0.5 0.5 0 27.5+5.89 IE%, 445 Normal, green
8 B5 0.5 0 0.5 32.3+£4.97 1E%, 45 Normal, green
9 WPM 0.5 0.5 0 15.0 £ 4.00 JE/N, 45 (0 Stunted, green
10 WPM 0.5 0 0.5 22.5+5.07 K&/, B4k Stunted, kelly
RI FAEFENFEFF UM
Table 3 Effects of different media on adventitious bud differentiation
b 7 6-BA NAA 2,4-D FERNEL (A) SEEIANTE ZEAEL ()
Treatment (p/mg L™ (p/mg L™ (p/mg L™ No. of vaccinations (N) Average number of adventitious bud (V)

11 2.0 0 0 30 2.23+£0.54

12 2.0 0.2 0 30 2.63 +0.27

13 2.0 0.4 0 30 2.76 £0.23

14 2.0 0 0 30 2.30+0.55

15 2.0 0 0.2 30 2.63+0.64

16 2.0 0 0.4 30 3.23+0.74

17 3.0 0 0 30 3.66 +0.33

18 3.0 0.2 0 30 4.33 +0.68

19 3.0 0.4 0 30 4.03 +0.54

20 3.0 0 0 30 3.27+0.23

21 3.0 0 0.2 30 4.23+0.38

22 3.0 0 0.4 30 3.77 +0.28

23 4.0 0 0 30 3.57+0.34

24 4.0 0 0.2 30 3.67+0.28

25 4.0 0 0.4 30 3.80+0.38

R4 AEBRASIHERI0

Table 4 Effects of different hormone combinations on strong seedlings

AE PR Treatment 6-BA (p/mg L") 2,4-D (p/mg L)

NAA (p/mg L") GA, (p/mg L™ K3 Growing situation

26 1.5 0.5
27 1.5 0.5
28 1.5 0.5
29 1.5 0
30 1.5 0
31 1.5 0

0 0.3 +++
0 0.4 4+
0 0.5 +++++
0.5 0.3 +++
0.5 0.4 e+t
0.5 0.5 ++++

SRR RS T S R R A Kb

“+” shows growth status of buds; the more “+”, the better growth potential.

USRS A4 Chin J Appl Environ Biol

http://www.cibj.com/



S et DO MR I B AR R AR R IG RIE, AR L LS. B
SROFI G FR L P R B AR B A B EE R (fE4) , A
385 P R A7 I L X I BORE TOAR 485 AR SR B

AR 5T A3 5 R 5L LA, FRR TIMA S £ 27 (100
g/L) . AR ERYAC (0.2, 0.5F11.0 g/L) | F5HJm K b5 9% —
Jal | WA 8 3R 3L DL R 4 R 100, 1501200 mg/L IBAY I
ZHE3 sXFAEM AR, 4550 BRI A DAL B B R —
JEL L WA B 75 33 3 T R A R A RS R B 3R A oA
0.2 g/L ACH] i RAEFS 5 iHDH: , 45 A S5t s i feteott. 322 b
T 150 mg/L IBAV IR e RE A F A= R
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A 5T 2 I AE AR 256 45 4 D01 R 28 RS A 1R F o
THE N 0.5 o/LIY 2 W R WAL #E12 h, FEH10.2%
HgCl, K #6 min + 6 min, 5 4R AR IE 43 HIIE 2 22%F
13%; A AR T4 75 0005 35 5 110 20 15 B 2% 05 T4 A o 7
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Table 5 Effects of different media on rooting
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22 TR R FLTA TS Y 1)/ N A S AR 60 minfig A R0 5 6 75
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S B TTRAER IS 7o IR 1 OB I Y S e -
ASTR) e B R BC AT, TT LGk 2035 5 o AR v g L R AR
B AR AR SRR AT I H Y. A T T R A R A
W AEAN ) 15 35 W B AN IRl Y, 35 DA 3 B ok B G befilt
AR T AR AR KT, F R 5 s R 2 0 41
RE T S W — 2 (52, b an, R R Al e sy 24 K 6-BA
S B AR O IS, SRR AL, KBS, IRt
wAL T B, AR NAAWR 25 i g A B T 0 AR
HRAR L U AT 5% 3 3k A A0 e 4 24 K 6-BARIE K ENAA
L 2,4-DAN[R] i 2 T L X K 208 40 355 A [ 2B B 1 5
M, 5 H 45353 MS + 6-BA 0.5 mg/L + NAA 0.5 mg/LApu)i|
TR B AR 25 25 6 AR S50 45 44 T 19 d 3l B w0 AR RS 97 2
FEFRH MS + 6-BA 3.0 mg/L+ NAA 0.2 mg/LA 5 i A8 245
R R, P HRRE 2R A B 4,330 5 i Bl B 3R 2

b o o Sk % NSy %
wm EMEC e \aa A BREIEMA . BOCHRIVERR A SR
Treatment No. of Basic medium (p/mgL") (p/mgL") Method source Variet Rootingrateinthe — Rooting rate in this
vaccinations pimg pimg y original literature (/%)  experiment (/%)
s g 11] ok
5 HAH
32 30 MS 0 0.7 Liy Polygonatum sibiricum 9040 78+8.88
ER [10] Ny
33 30 MS 1.0 0.2 JA S ZALTH 93.52 75 +4.58
Zhou JJ Polygonatum cyrtonema
pUEESg ZACTONE
34 30 1/2 MS 0 0.7 Liu MH P. cyrtonema 95.00 83 + 14.41
Einesich HOH
35 30 1/2MS 0.5 0.5 Huang CY P sibiricum 88.89 86+ 11.52
JE i A Z AL
36 30 1/2 MS 1.0 0 Zhou XH P. cyrtonema 98.20 82+7.93
FhE R
37 30 1/3 MS 0.6 0 YVinH P sibiricum 98.00 80 +9.84
IS N
38 30 1/2MS 1.0 0.2 . 7':*3@\ j(ufﬁ.)hﬂ / 89 +7.21
This experiment  P. kingianum var.
39 30 113 MS 0.6 02 AT KR / 85+6.24
This experiment  P. kingianum var.
40 30 13 MS 0 07 N On A / 84+ 6.24

This experiment  P. kingianum var.
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Fig. S4 Rooting rate of Polygonatum kingianum Coll. et Hemsl. var.
grandifolium D. M. Liu et W. Z. Zeng, var. nov. in different media.
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