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[FE] ST Wby A Bk S A B A AR ARAR R A T e UL B SR e nT AT i SR AR T &,
ARSC A LU b B A RS TP AR T sl Ak, B S A I 35 3R 28 R R R B R B R P 7 T & Ak AR 3 R
R BB ROCR. G5 R R R 15 & )3 S B AR5 95 58 MS+6-BA (0.2 mg/L) +2,4-D(0.2 mg/L) +
GA,(2.0 mg/L) , BTl ZE R K 20% ,90 d J5 25294 0.50 mm K, AL KAF B B4 5 d 05 U4k A0S R e HE I IR 3
9 MS+6-BA (4.0 mg/L)+2,4-D(0.2 mg/L) +TDZ(0.2 mg/L) , A L K BRI, 25 s 22 Wit BB B 37 10
TR FR I MS+6-BA (2.0 mg/L) +TDZ(0.2 mg/L) +NAA (0.2 mg/L) , HAE KR B e Kk H @ % 1
AL AR S B IR IR JR 5O 1/2 MS+TDZ(0.01 mg/L) +NAA (0.2 mg/L) , AR I 0 70% , AL AR 5t
5, 43108 14 45 .0.60 em; BB 4~ 8 SR M BTG R =ik 92%. SLIRES RN, IR T2
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Study on Tissue Culture and Rapid Propagation Technology

System of Polygonatum sibiricum Red
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(2.Guizhou Academy of Forestry , Guiyang 550201, China)

Abstract:In order to establish a high-efficiency tissue culture propagation and rooting system for wild polygonaium
sibiricum ,and provide a feasible key technical solution for its factory and large-scale nursery,this article uses sterile wild
polygonatum sibiricum seeds as test materials to study the effects of seed germination,subculture ,multiplication,rooting and
transplanting of refined seeds. The results showed that the best medium for seed germination and start of polygonaium
sibiricum was MS+6-BA (0.2 mg/L) +2,4-D(0.2 mg/L) +GA,;(2.0 mg/L) ,the seed germination rate was 20% ,and the
buds were about 90 ds later. It is 0.50 mm long and grows well. The best medium for subculture of callus is MS+6-BA
(4.0 mg/L)+2,4-D(0.2 mg/L)+TDZ (0.2 mg/L) , callus the growth is the best,the bud spots are multiplying, and the
seedlings are strong;the best medium for multiplying culture is MS+6-BA (2.0 mg/L) +TDZ(0.2 mg/L)+NAA(0.2 mg/L),
the buds grow well and elongate large, green leaves, strong seedlings. The best medium for rooting induction culture is 1/2
MS+TDZ(0.01 mg/L)+NAA(0.2 mg/L) ,the rooting rate is up to 70% ,and the root number and root length are the best,
respectively, 14 pieces,0.60 cm. The survival rate of transplanting 4-8 roots after transplanting seedlings is up to 92%. The
experimental results believe that using sterile seeds of polygonatum sibiricum as a cultivation object can obtain a large
number of tissue culture seedlings of polygonatum sibiricum in a short time, which is beneficial to solve the problem of
shortage of seedlings in planting and production.
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T MG (Polygonatum sibiricum , Red ) ) %4 & 832 W93k 2%, X4 AR A TE A FF(Liliaceae ) # K
J& (Polygonatum ) Z4FE HEARKIYIIARZE) | P [ 25 ) (—38) ML O AG 3 R 252 —0) . s
ARG Fh i £2 R a8 B S VR R R BB ORI Bk R EORE " XSSk Bk IRk, B
REFHTT K S5 M E. FRIEZ06 31 e R, 40 i T4 451, 327 Tidb N5l B 4
B ). BRI P2 A, T L AR 4 F 4 R O I 0o £ %% A
Sy ZEEITHE T BT AR B .

FUNT, HR20B 5 OB VEUR A0 A A SRR DS 4 AR B VK
ORAZ B A BORS R B, A OURRET 2 H #2 H K a7 55 oK B BN 7 A A8 3R 8. Ay el 1o [ 5 % 1
Az 2 B PR R P B SR N TR B ok 22 ik BB A B0k W U B ol i 00, AEL 3 1 %o Bk A N TR i v A kS
AW B, AR B AR /N e FE A, AR B RS 5E . HORE A B0 5 o B R A T AR IR 25
B AR B R I O ME R R RN E RIS, — R BB R R T 3 AR IR R AR
MR KIS RG AARBE AR ) 4R 25 By vk A R UM, R AR 25 A R, A A B A
T2 BRI 25 5 B BRI SR, BRI T AL RS (0 7= Vs ), AN R R JEAAE )1 S A )y ik Rk
FRL T BEORE 0RO AR, RS Al i [l R 18y ) 240 RS N T KRB 35 1 R 5

BARG AR J7 2 HEUE IR A 32 2= OB 0 55 PR 2R 1) 24, Wl A 30 P ORI S0 MR AR i R
1O R R 0 20 2 B SR R ST A WEORE A B AR AR PR R R | BB RS A S A O R AR R R AR
E I SEAE 0 X, S ML A 7 O o OB BORS M B A0 AT RO A, S S B EORS ARl B MR KL e Ak A 7 1Y
WEFARIER,. BAT, A SR A LU IR BE T O A R CHRIE Y RS 3 T A AR EAS AR TR], ik
FHAER AT ARNZE S5 A S AN S AR ] S [RD KT IR 4 Sk BE TG LU (i A B AR 25 ERE 28 1Y
REPEAE BT A — 8 22 5. PR, DU #1620 P K R0k DA Rh 1 31 20 85 B PR B BOR AR R S i
. PRI, AR SORT B0 1) B0 R 31 2H B R 1 SRR A T RIS B e N RS A U SRR R DUy Bk
PR TR AN AR BT RS2 (2% A R A AL 2R P S (R 2 AR LAIR B3 P 2E 7= i K
PR, 3 RN TR M BB H ).

1 AR5k

1.1 iXIew Ay

A i B 2B B A A 51N 1L Ml 2 B RS SR S, T 2018 4F—2019 47 St 4 ARl B
2B AT I
1.2 KWAHE
1.2.1 #-FmsE

e HURL T 1) B AL FEORE AT, BB T IR R R BE 10 d, SRR B R L I SR SCHEE 12 T B
FELLTE K 0P 0E | S5 T 2 0 e PR 58 4 56 B A T 5 (0 e - S T2 v XU T SRR AR 1Y T
AFREFTE T 75%09 BRI 1 min, UJCEZK e 3 K, FEH 0.1% 546K (HeCl, ) TH#EAL P 15 min
J& , TEREK B 3 W, e Ji I TC B IB AR TR 2 oK o8 B AE T g i & AL
1.2.2 AT AR

FRAE S50 B K 10040 B IS (4 BORS FP 76 R T R [6) R 28 855 % 3, A IRD VR B 1 6 - 6 R Il
(6-BA) 2,4~ "FAHA LR (2,4-D) IR R (GA) #HATHIIR (3R 1) . BRAIAL B 20 Kb 1, B E 3 K. Ty
SEFRIEBURIN 30 o/ L HEME, 60 o/ L BNRE AL, IF 9835 pH (H4 5.8. IR dEAT K BN HEIG , HEAT M RHE
B BEHUERD | R BORE R BERP S SR IE RN 20 0, T 3 WKL B IER I RORD B T U RREE PR R,
BRI B HIAE (25+1) °C ,OEHRAF ] 12 h/d, EHEREREZ) 2 000 Lx.
1.2.3 kK3 H

DA 2 BRA% 049 JC B BORS B o ADRL SRR/ — 30 A R fdet: B T YL i BORDIE W 7E SR AR 1 T
VIBRZIAR M 25 R0 KDY A AR ZE P AE 6-BA [2,4-D WEAFE (TDZ) R E W ER L (F 2) 1Y
MS Bi I a4k s 5. BREFD | HUIREE A 10 H— b3, A 3 K. 13RS 1.2.2
[F]. 7F 30 d J5 WESIE sRAEY) ARG FR A L.
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x1 MTFHEREF

Table 1 Seed germination culture

®2 BRER

Table 2 Successive transfer culture

hEE REFRHEEFNZE 6-BA/(mg/L) 2,4-D/(mg/L) GAy/(mg/L)

WA BEFRIERNZE 6-BA/(mg/L) 2,4-D/(mg/L) TDZ/(mg/L)

1-Q WPM 0.2 0.2 2.0
-9 172 MS 0.2 0.2 2.0
m-Q MS 0.2 0.2 2.0

I-] MS 1.0 0.2 0
I-J MS 2.0 0 0
-y MS 4.0 0.2 0.2

1.2.4 3¥ga¥zHR

PO/ B0 A KAt B 5 Qi) SRR CHR/ D ZEMRERDTHUSR ELAS 0.30 em K/ MESEFEA KL, 12
FE] 6-BA [TDZ Z% ZFR(NAA) ARG BEIE FUAYIGFE SR I b (55 3) . BB 3 N 28 , B Ak LA Ao

20 Jifi, AT 3 . BEFRAIES 1.2.2 AT HFE 10 d Mg

PREVA KBTI, 30 d Jo WER BORS TR .

R3 WHEERE

Table 3 Proliferation medium

Ab3 iR Fp 2 6-BA/(mg/L) TDZ/(mg/L) 2,4-D/(mg/L) NAA/(mg/L)

-z MS 0.2 0 0.4 0

I-z MS 0.5 0 0.2 0.05

m-z MS 1.0 0.01 0.05 0.1

V-7 MS 1.5 0.05 0 0.2

V-Z MS 2.0 0.2 0 0.2
1.2.5 AMRiFEF

BEHCR/IN—35 A AR A 15 e T AN 250 R MR Z5 AR g0 b e, 3P 2R [R]85 R vk T
FERYAEARE SR IR I (36 4) . BN 1 ADSHIRZE 4 ALBE 20 #k, R 3 K. iR &MFES 1.2.2 M

[6]. £55% 30 d J5 gD ARG .

F4 ERFSERE

Table 4 Rooting induction medium

Ab R RS2 6-BA/(mg/L) NAA/(mg/L) TDZ/(mg/L)
-G 1/2 MS 0.2 0 0
I-G 1/2 MS — 0.2 0.01
m-G MS 0.3 0 0
N-G MS 0.3 0.3 0.1

1.2.6 ZEIHEBHH

AEAREESE 30 d 5 M B SR B T 15 d, U 3 UL B IE R R AR, T R RUR R M a5
FRIL M TRCE T R R R N 0.1% M2 E R R ER 23 C A4, TR E 85%,50% ~
T5% IR 3 d Be— oK, — it — R AE. 40 d JE e Falls K. G 2R = (TSR EL B AR MR ) x100%.

1.3 HiE4bE

I EPE H Microsoft Excel 115, 5% F SPSS 20.0 %k
PEEATSE 0T, T ORI (v £5) iR, P<0.05 103
A L EA gei 2 L

2 gk

21 EREMFHEER

60 d A [FJ AL B A EORS Fh 4 B & (| 1) (HA
] B 25 5L B AP T RS AR TR], T -M AT -M 4b 3
KARF2EW s, B -M kBRI F 2R oh R e
(20.00%) ,70 d ZEZ547 0.20 mm £ ,80 d ZF 2945 0.30 mm
$£,90 d JEZ94 0.50 mm K (3R 5). BRI 2Z0Hrd
FEWT, TE S AR R B2 E LU 933 (6-BA 0.2 mg/L+2,4-D

E1 HMFFHER
Fig.1 Seed bud sprouting
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0.2 mg/L+GA; 2.0 mg/L) THHL T, 78 MS 35 FRFErh BORE Rl (10 & 2F % 855,70 d..80 d.90 d J5 K HAH] i L H:
MR IR S H A b 22 57 i 2 (3R 5).
RS WMFHEBER(xxs)

Table 5 Seed germination

by 60 d Fl7 & % 70 d 2££/mm 80 d K/ mm 90 d 2££/mm
I-Mm 1 0.19+0.01" 0.30+0.02" 0.40+0.02"
I-Mm 1 0.20+0.13" 0.31+0.03" 0.41+0.01"
m-m 4 0.26+0.10* 0.4120.02° 0.51£0.03"

TE BN CPEME AR ER ) |, RSB AN R 7 B3R 7R 22 5 .35 (P<0.05) , T[]

2.2 #EEFE
ASZHG R 2,4-D F TDZ 5 6-BA 5 FH, 76 MS 8595 58 - TR0 35, 30 d 5, N4
KAFOURT AL HE I -] KBl 7 m A A 2R (B 2) s Ab 3 T -] SRR #—i Fz_% IR
B -) KB oA D@, I ZEEORE  Ab B
-7 &8 2R 5 2, 35 T At 2 Ab 3
(326). SLHRYI,MS 37 5E+6-BA (4.0 mg/L) +2,4-
D(0.2 mg/L) +TDZ( 0.2 mg/L) J LAk A1 72 3.
*6 BREFDGARER
Table 6 Subculture of callus

Ab B BEEEU A H S AT
T
m-J 15.002.00" 7 ig}iffg Efaﬁ; %,
m-J 25.00+1.00° 7 if&}f Egﬁﬁgmz ’

B2 ABH-JRfGAREKER
Fig.2 Treatment of II-J callus growth

2.3 HEEFEAFE
HIERE SR B 1 -7 AR FAAE B 11 -7 B BT 3458 — e ; AL 3 I -7 oA A 1 1 7

E - \W&/'\-&JEIV—Z O IG5 o AL ER B0 APV -7 BRI 5 o A o, 2R R Al e s (1A 3,

£ 7). BN U, AR H R RN MS+6-BA (2.0 mg/L) +TDZ (0.2 mg/L) +NAA (0.2 mg/L).

F7 FRBEREREBTEFNMERE KSR

Table 7 Proliferation medium

b3 WRPEU A R HMER AR B
-2 0d 0 258, KL
M-7Z  22.67+2.52" 7~9 # {‘%ﬂgjﬁ? =,
M-7  44.67£1.53° 2~4 ﬁﬁ%;%ﬁigﬁ*ﬂﬁ
V-7 48.00£2.00" 9~11 # ﬁiggﬁéﬁiﬂi
M3 AN V-Z REFEKER Ve s 0o TGRS

Fig.3 Treatment of V-Z adventitious bud growth

2.4 ERFSIBEFEMNFIE

AT AP T -G 20 #RA 2 BRAER, ZEAR N 10%, iK1 0.20 em; 403 1T -G 20 #RA
14 BRAAR A 70% K19 0.60 em; b FRIT -G 20 #RTCAEAR LS LEAR RN 05 40 FEIV -G 20 #RA
1 BRAEAR AR 5% AR 0.20 em (K 4.3 8).
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x8 EMFESHERE

Table 8 Rooting induction medium

Ab AR 5% AR/ % K/ em
Treatments Number of roots Rooting rate Root length
I-G 20" 10 0.20+0.01°
n-c 14£1° 70 0.60+0.02°
-G 0+0° 0 —
V-G 1£0™ 5 0.20+0.01°

El4 2B V-Z REFERFBR
Fig.4 Treatment of V-Z adventitious bud growth

2.5 BEBR
AR AR 40 d G KRR, Hob 4~ 8 MR AL FR A W TE R T 35 92% , 10 L) FARTE RS Rt 7 v
ATAEERANE | H RS H S A AR (£ 9).
F9 BEBHRREE

Table 9 Survival rate of transplanting seedlings

AL/ 4% Number of roots AT AREL Number of living plants S5 #/ % Survival rate
4~8 44 ~48(H{H 46) 92
10 YU | 33~37( 1 35) 70
26 it

AHIRFE LA BORG T B R R IE X 4 ST SR A SN TR B AR R AT 00T AR ITIACH ) e
FORTFD U 5 B R R A, mT 4 R & 2R R i & 2 ), DRI AR S 30 2 B N8 G B RE F 1
FHRMS T R EE 10 d 5, PR vE 25 RN 0 e KB, FERF A SR A7 1 & 5250 b R B, B 0 H e R
R R T I0 & 25 R 4 K 2R E]. RSB LA 6-BA 4 0.2 mg/L,2,4-D N 0.2 mg/L #l GA, } 2.0 mg/L
X —ZH MR BE I R T L I A BIAS [R]85 5 b 85 2R R BN IR 2 R 2RI J2 R 2 MS B R BRI T
WPM 172 MS }5525E. ZrHril i B T MS 85353 B i i WL ER VR B2 | R R UEZH 2 A K BT 7 19 B ot
B, R LI LR A S SR S A B B TR, A ST R B, GA, RERE A ST 0l B A HORS BT A
IR, PR REARAR B & AR 1T 6-BA BERETE SR T N ZFOK B RN & B AT 1L, fR UERE S BB A RS 7Y
JR B A3l e Ak, A R AR T I 0 R BRI T S RE . BRI PR ORGSR & A B P I AGE B
BCHLHY 6-BA 5 GA, , REdE— DA #F il 25 8 ) 45 0 W 2 IsF ],

QLU R AR R R AR IR B B T 0 A RORES A R PIR S S ARSI G, BT
e R ] P ARAS T 22 A O TOH: 1, 75 B 220 i L 4005 T 1 EORS B 2E AT ARAC ORI B 1 9R . AR SL G
Jr Bl R W BERE 57 Ok A SORE 2R SRR R R, R B R A T — 2B B BB e, T Ak
TERENA M AR AT 1] 35 B AR5 56 AN W R AR A A6 A R0 300 1) Lo o], %ok 20 85 v E A T 0, T DASR 3 pr
SR BFEECE. X — B Bei R — M AN 73 2R o 32, A KR S HIE R A, AR5 5= 0 181 30 d
fedn . AEARRAACTE FR 528 ¥ 6-BA (4.0 mg/L) \2,4-D(0.2 mg/L) 5 TDZ(0.2 mg/L) i KB AW, H:
H1,6-BA 5 2,4-D #ZE X HEEH SUH B E R0 SRR, TDZ 2 ELAT RSB AN/ 4 F IS MR A A SR AT AR 9
EXTEY) 2 AR5 5 A R B A AR AR A AT, = R Uk BEIC HUER A T RS 1 A Ak U
Feh, AL ARAF AR ARG TR

TV S SR A BRIl T AE 5 (S [B] N 26 7 S e 22 A O v, o R 4 e B 5 1) )
W, BT ROR i R B AR PR, e AR SR R — e B AR S 2 R T R
TR T EEA TG B s %, BORE 2R A G TR AS (U BT 78 oM 3R I A O JL Aty -, R PR Bl 25 1 431k
SRR R BB BRIEA R0 A RT3 oAk, 5 B L. R 7RG GE B R B B AT
MM AR AR RIS, g r it R JerE ZHR R, ASCE A A e 2R U0 B A
0.30 em K/, FOR[FIMR BE PR BC L A 85 SR e rh BEA T B 95 . A G IR BE S0 A |2 ,4-D AT #E @ 1 41 80775
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S AR B A A IG T A N AT A RO S RS S 2R3 A 1R 3R T R N 2,4-D 303 5 11 6-BA X2
HEZE A RO, PR T X — B B R 33 3 K 6-BA AR, 1P 5 7 70 TH ORG AR 25 A M Ak
Sz T A R A B R L R MS+6-BA (1.5 mg/L) +NAA (0.5 mg/L) B fefd:, 47 6-BA &5 2 mg/L, W
B2 AN, AR SN 6-BA fe k% 6-BA(1.5 mg/L) ,NAA #31H 0.2 mg/L, Bn g%
HHE. 1 TDZ AR —Fki B 0 A0 7 2458, T T2 3G e 0 A M A2 A AE ) B AR 28 oAk T DR ER B AR
TEMRCAT | P AE RS BE B 55 TR R IS VR TDZ AR 2.

BORE I BE 1E F7— BEWT )5 AN 2R B T — g Bt , e A ZE AR B B, 3048 v A AR R R T 2 BORS Bs
T AR P R R 2 22— B AV 0 A AR TR TR R I BORE B AR TG A BN Y AR AR R, A
AR BRI AR AR B3t 172 MS 55 MS PRhES FR 38, MS R8N Fa R (P07 55 320, JCHLER A 1k iE 14
Fedrm, )2 T R A AR RE 3R, 172 MS MK MS HeE R0 R gl , HoAh A AR i i B i 335 9% 3, Hep%
T TEHLER MR, R A A AR AR e R b e K235 3% B 3R 0 R A R TR S WRACE 3% i AR AR R S
RIS BRI LR T 32 B R A AR, 7R AR AR R, T BN I — R B A K R AR A
. 6-BA Fll NAA ¥JJ@ THKE AR ARIER , BIMITER A HE S5E KRR A M. AR
FRFR IR R I, VSN 6-BA AR RO 25, HER = MR BE 1Y 6-BA SXIHIAR A7 5 T AR I NAA 19 1/2
MS iR IAERAERKKBZ. HIGIAH, 55573 1/2 MS+TDZ(0.01 mg/L) +NAA (0.2 mg/L) F F) H K 14
MREEFE. FEHR AR FE T R 4~ 8 S0MR —ZH A4 50 Kk, 10 SR LA —2H R4k 50 #k , BH R 3 I, B
FAEFLLF VP . Bk 40 d J5 R I, 4 ~ 8 AHR AL 3G AR AR I 19 TG SR T 3K 92% , 1M 10 F& DL AR 7E
e R PN AR, FLILRS AR S S A, X 5 5 B A A5 0 BT 45 SR AR AT

3 Hiie

B 75 BN TH S5 SR AN T KRS & R A2 S B DR BORG 1 B A W 5 ke /b ST I B AR AR
PR BN P PR . 2 AU SR G B R R R R R EORE SEIR R B A O R — R
F5E LA L1 b T AR BEORS T~ SMELAS , SRR AL SO S R BT HOR | X 455 35 2 5 PR Wk FE L LU ) 5 e 4 e
FEoAT. G55 R EAEF 07 & S B RG 3R 568 MS+6-BA (0.2 mg/L) +2,4-D(0.2 mg/L) +GA,(2.0
mg/L) , FiFHIZEH N 20%,90 d JG2EZ94 0.50 mm K, A KAF O R 47 @G 4 SRR R 37 i i 3 3 0
MS+6-BA (4.0 mg/L)+2,4-D(0.2 mg/L) +TDZ(0.2 mg/L) , AT LK S i, 28 G & | ik, b5
F AR Rl MS+6-BA (2.0 mg/L) +TDZ (0.2 mg/L) +NAA (0.2 mg/L) , Z 4 KR BLAF K aok
- fa g B A AR S SR R RS FR R 1/2 MS+TDZ(0.01 mg/L) +NAA (0.2 mg/L) , A MR 5
70% ,AREL AR AT, 53500 14 25.0.60 em; BT RS ARG 4 ~ 8 SRARURE AR A IS 2 5 5. AR IR LI AN AT
DLR A RCH PRAT 1L b B A SRR P B 0 U SR (AR B 38 mT USRI S P o ) B A SRS A, O N TR A
A A ORGP LR R SRR, Ry A AR A 7 L T I P o e e [ R (4 52
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