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BIR BRI EE SRR

L%, T1HE

B HRZEEGR 2R, B 200438

WE  NE B E T (Dioscorea polystachya) A AR R, LZER K ZR TANAFEKE R ZBOASMERK, i+ T4
[ 96 o ML A K T R L % 3R S S 25 BEGH I 2E 5 5 AR T AR I B R . 45 LR, BE SR L IMS+1.0 mg-L T
6-BA+0.5 mg-L™" KTHIZER F12-20 cmif 25BN EHIAE 55 FI0 R4S, 75 51K90.0%; A1 57 Fodi 375k
fit 77 9MS+0.5 mg-L ™! 6-BA+0.05 mg-L™" NAA+0.1 mg-L™" KT, fIGI&ENAALK G N, 14758 2 H07E — 5g il A B %5 6-BATK i
T v T MG e FEAH R AME R AT, B A AR R DKW 7R B B WA T I L2MS R 77 5, AR R B FH RS, 14
92.86%. ¥ N1 mg PVP LA 38 Nk B 5t e W1 SRR LR o %0 T0A U 7 R 2 F0Rh R 95 IR B8 R fe e SR U

FRLOCAC TR, D RS A A 7 R 28 000 o It 7 e B 1 R 4 AR

XEIm  REETR, R, AgUEsE, BiREAE
L%, EEE (2024). HHEEFEBREAEAMKRNE . HYFHR 59, 792-799.

£ 7i(Dioscorea polystachya) (1l1%4) 4 5
v, RBEHE, AERE, &M 2. Jk
BRANLAREASEE R, BTG, RERAM
R 2 2 F R A3 (L et al., 2023). 1l 2l
BT IRE (R B ), HAREE S 23 0002 4F,
FEAERKVT R AL TR B & B € ) 7 885 o o (B 58 57
&, 1992). Tk, AT REEFEEA, HEA
HOZEAERKABK, B2 5088, g JOREE A
WA B VIO, 1) 5 52 B)993 15 12 G 170 5 el 7= & A1
BT, KRAGHEL 7 A =756 B YLl i i 226 4F
Yiregiidk, HokZ (Manihot esculenta) &2
151%20%-90% (Terry and Hahn, 1980; Thresh et al.,
1994) AR5 FH W AGI S, AR R S L2
e B, Bk, JeATERAES) FRE, SEUHIZ
B R (B4, 2016). H AT, #RESRE R R
1R GLASAF 1L 24 5 B IR AR ALV E AN WTR AY, o i 2H 2485
FRARAF L 2 B A DR L 24 B 1Y) B IR AR
U, L2 A R B R T i R P B S )
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PREE, IERAR (L 25 CFRT 5%, 2016). Bl T b 25 (<
JELE, 2006) MR I 25 (4 =554, 2015); HSE
(D. alata) 25 111 2 Z 4%, 2018) K [F &4
T A BTh T B HkIE, s Hi(D. zingibe-
rensis). D. belizensis. D. rotundata. D. cayenesis.
D. dumetorum. D. bulbiferafiD. tokoro (Blunden et
al., 1966; Cabanillas and Martins, 1978; Vander
Zaag and Fox, 1981; Ng and Hahn,1985; Ng, 1988;
AW FE L, 2012; Ishizaki, 2021). WFFFEY, ZEBAE
NAMERBHTHREY %, LSRR LR EY R0 T
HEAMER(NZE R T A ), AR T ORRR a )
FaENE . BAE BARH G S, A A BB
BIE SR B, Hoh= LB X T
WIS, FEMZFES. AR IANERAEKSE
KRB B, AR PR AN R 15 7R I FNAE ) A A TR 1
JEETE U2 A 0] B SRAT B 25 v SR . AR b
M RIS L 5 AWE TR RE, DA AR AR
RUNTANRI AL 2B AME &, PRI & A KRBER BetE
PR R R TR & a6 A, DR B R R TR
ER, CAWISRAS & & A8 B 2L 7 1A ROT VA,



NSRBI T 1 S5 T B0 AR R ) P2 PR
B R APLL LR R SR

1 EYIHR

SERG MR A L 52 B KBRS ) by T (Dioscorea
polystachya Turcz.)5:35i15 . Kl F BB E B
RETTS E R B

2 BHREMSSEFFN

21 BUERAE

A KA TR B AR R Ak B BOR R
R FE I ZE B, AR ZER . BB R 2-5em. 5-
12 cm. 12-20 cm#120 cm L AM ) ZEBAE N AME R
BRI A AR BT AME R, 5 2R T MR e 2R B
PLEBRRmS IR, HERKMYE3058h. 1EREE TAE
& b, R BRI K 2R B A R T B K T RS
TP B8 2K K B GR M 3070 A, TE T K P e L,
BET@ETES LHORNF30M R 104, AL
B KPR ELIE, SR 5 F0.1% T 7k 11 5.8 7 4 (M F: 4%)
125 8P (ZH %), /KPP PESE, 400 T
Ko HTEH TR ZE BT e/ N, $& il v T 1)
M3 2 20 5 SRR, BB 231N,
B, OFbRiC (AR R AR R,
AREFRE ., B R4 % (25+2)°C, HIXIEE N
65%—70%, &[5 428-32 umol-m™.s™, SHR
A AR 12-14/Nif . 1597 3EpHS.8, N6 gL Exlg
BEANI30 g L ERE. B oRdE e R K IR N121°C.

22 HFFS
W KB, B T4 BTk, B9 25 22 B v, K
FopEAh )2 TR MNAA (0F10.5 mg-L ™). 6-BA (0.5,
1.0. 2.0f13.0 mg-L ) FIKT (0.5%10.1 mg-L™Y)fIMS
Ktk b, UIAIINBE IMSER 725000 i B2
F3—4N AR, S E A 30K . AEHERT R 30K E I
Gt ZBE S s

75 FAR=(HH ZEAME RS RN 1) S M 74 %) x 100%;

T3 G B = (5 Ye 1 I 1 50/ 4 Bl 1 A1 A Ak ) x
100%;

BT R =(FE T I 1M 1 550/ 42 il 1) 1 A Ak 550 %
100%.

A R E R AR AR 793

23 #HK5ER
HU R 26421220 em 22 B oA HH 19 1 em A i 28 3 iy
TR R 2R, Rl T I A [F K B2 6-BA (0.2
0.3f12.0 mg-L™). NAA (0.05. 0.210.3 mg-L™) L &
KT (0F11.0 mg-L™)f11/2MS$:3: 5 |-, 30K J54iit
ANSE 2 (0 3 A S AN G AN R G T R A RS
[ 54 77 5 (DKWAIL/2MS) (pH5.8), AR EIBA (0.1.
0.3f11.0 mg-L ™) FINAA (0.05. 0.1510.3 mg-L™), LA
1I2MSH; 75 % B, DS 58 4 Ak 16 SRR 25 5 N A2
MRS IR . AR IRIE R34 IMEAR, B3
YEE ASKREMEAMEN, Gt AR il AR
RAKAIRD .

HABH R R =10 T S B A A

AR AR R = (AR P B P T %) < 100% .

24 HESBE

WU R ROB G AT kv, R JCIERERE 3%, e
1 A R G 3 A MR B, BRI T ONIE A RIS BR A
2:1 (VIV) [ EL BIR & (JE FE 8 2-3 cm), BN E 77
(800—1 000 mL), IEFEFMEERZ 15T .

3 HZR5VHL

3.1 FRISMEGEBAEWE AT SFS SRR m
DAZE B AMEAR 115 5 25 S R R B AR T e A
PR AR AR, AR T RER R e . 2R
M, ZBHRE T NEFEEERNER TG, %
BT HETT SR 2L B 7 3THT I 4T R B F PR 3, T2
RIUBLAE =, HAFAEZE /IR Pl R A 55 ) (2
Bif, 2005). AHFFCES HEBI TR, KAAF
f B ZE B AR IR 6-BARIKTH & (1, W1)BHT
W E T LB AT, SRR, E5R 2B,
RN, WS B RIS, BT
Tkt &t L, fEMS+1.0 mg-L™" 6-BA+
0.5 mg-L™" KTHFRIEPIET R htm, 1£88.9%, HA
NEHTHES . BEEIME AR iR, 2R
5-12 cm W ZEBIAE TR B E K T 2R AR K42
5cmifIZEE, BiFSRIIRE R, WEHS R
;T TN A 25 B, BR2E4R12-20 emff)
B fEMS+1.0 mg-L™" 6-BA+0.5 mg-L™" KTH ¥
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R1  AIFEIREZ6-BAL KTHC LT E: B HA R AR AL I 2 25 BOF 3 i 2 R
Table 1 Effects of different concentrations of 6-BA and KT ratios on the induction of axillary bud stem segments in different
parts of Dioscorea polystachya

No. Length of stem 6-B,§1 KT_1 Induction Death Pollution Groyv_th
segment (cm) (mg-L™) (mg-L™) rate (%) rate (%) rate (%) condition

1 Stem tip 1.0 0.5 11.1 88.9 0 +

2 2-5 1.0 0.5 68.4 15.8 5.3 +++

3 5-12 1.0 0.5 88.6 6.8 2.3 +++

4 5-12 2.0 0.5 54.1 4.2 4.2 +++

5 12-20 1.0 0.5 90.0 10.0 0 +H+++

6 12-20 2.0 0.5 66.7 26.7 6.7 ++++

7 12-20 3.0 0.5 60.0 26.7 13.3 +++

8 >20 3.0 0.5 75.0 6.3 18.8 +++

s (HFES L RN KA, Rz KB,

The more the number of plus signs (+), the better the growth, and vice versa, the weaker the growth.

Bl R BT A R R AT
(A) ZBUMEE; (B), (C) MZF AT (D), (B) 4kM1H; (F), (G) AEMRIET; (H) FHAMRE; (1) #1H. Bars=1cm

Figure 1 Establishment of a regeneration system for cultivated Dioscorea polystachya
(A) Stem segment; (B), (C) Axillary buds induction; (D), (E) Subculture seedlings; (F), (G) Adventitious root induction; (H) Re-
generated plants; (I) Acclimatization. Bars=1 cm



Fe b 2 R AR (1A90%), (H ZE AT RN, T
FERIE A KT RIAR T ALK, 55 SFIE, 55
FERIE T AMEA B S5 AR, ER TR R
NPT R BRI G, BRI 25 B AE T 75 I R] 82
JELIT Y B AR AT o B SR RO BE AR s, T G
KA PR, FEZER20 ecmbAAMAZE BTG YK ik
18.8%. BEE6-BAWKELHINEIN, ¥5FRBFICH G J%
VANCE

3.2 6-BA. KTENAABA XA IEFAITN
FHMER TS FIRIF B 2 MAMEAR 2T ISR, 7
R EE . VE L 2 4k AR R 7R 0E Y S K B 6-BA
(2.0 mg-L)FINAA (0.22%0.3 mg-L™Y) 5 7 I (2= 4
A, 2005), AT H I AL S, X
BWRILEATEH TEHHLE R BOISH RN
RACKE FR0E P FE (BB 5, 2004) H TR, NAA
W JE50.05 mg-L™t, 6-BAWKE 40.2 mg-L i, H45H
AHONL.4; BEH6-BAWKE HK 5, 5H R ¥t A B
g M6-BAMK I £0.5 mg-LH, W RECN
1.7 fEMAKR R PR N0.1 mg-L™ KT, H9%H 2500 1
H, N2.0 (£2).

T2 REIR LB B A AR R R

A R E B AR AR R KR 795

33 TREMEFREREVEKBETTIRESE
REVE I

£ 1/2MS 15 7% & v 75 AR B2 NAAFTIBA, 4 ¥ I
0.2 g-L™EVERIN, AT, Aid64%; A~
RIS R, B R B (1.0 mg-L T HIIBARMIE AR
W (0.05 mg-LHYHINAA, EMRF RGN . 1 et
FIDKWHLAR1/2MS, 15 AR R LF, R%
FLHDH, A2 R %95 929%, i W1 1% 3K /% (0.05 mg-L™)
NAAFE & A R K5 7%, 11T DKW 7 2 Lh 1/2MS K 77
FEEAR TR, AREIL92% (£3).

3.4 Tiig

HME AR I 30 T S0 AU LB A AR R AR
B 1l 25 1 23 R AT gk F R AN AR R D 35 i A A
(Kohmura et al., 1995; Anike et al., 2012). Z£
(Nagasawa and Finer, 1989; Chen et al., 2003). #t
2:(Twyford and Mantel, 1996). # T /£(Viana and
Mantell, 1989). Z£43(Baker and Phillips, 1962 )L &
ERT(FWZES, 2000). HIHFEHZ AW ILZ, f£H
HipheEd, X8, ZNBRTFRBSFEACHF
(ELE%, 2006). FRT M K ZEBRALARINKTAN

Table 2 Effects of different hormone concentrations on the subculture differentiation rate of cultivated Dioscorea polystachya

No. 6-BA4 NAAﬁ1 KTi1 Subculture Total bud Propaggtion Groy\{th
(mg-L™) (mg-L™) (mg-L™) numbers numbers coefficient condition

1 2.0 0.2 0 70 Low Low +

2 2.0 0.3 1.0 70 Low Low +

3 0.5 0.05 0.1 70 140 2.0 ++++

4 0.5 0.05 0 70 121 1.7 +++

5 0.3 0.05 0 70 105 1.5 ++

6 0.2 0.05 0 70 98 1.4 ++

I (+) B2 RoR KRBT, R,

The more the number of plus signs (+), the better the growth, and vice versa, the weaker the growth.

W3 A FEIR L R E U AR A A5

Table 3 Effects of different hormone concentrations on the rooting rate of cultivated Dioscorea polystachya

No. Different media  IBA (mg-L™) NAA (mg-L™)  Active charcoal (g-L™) Rooting rate (%) Growth condition
1 1/2MS 0.1 0.3 0.2 38.00 +
2 1/2MS 0.3 0.1 0.2 64.00 ++
3 1/2MS 1.0 0.05 0 58.00 ++
4 DKW 1.0 0.05 0 92.00 ++++

s (W FE 2 RN K, Rz KBS,

The more the number of plus signs (+), the better the growth, and vice versa, the weaker the growth.
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NAA [ 55 35 56 E 266 P~ 48 A 4L 40 B R i,
EHM A5 FABERR T R RIZE, 2001). PLiliZhs
A Ay FMEARLF B B R AT, FH0.3-2.0 mm
220 3%, S /D, fEMS+0.5 mg-L™ 6-BA+
0.1 mg-L™" NAA+0.1 mg-L™* GARE I3k b i % i i
(P PFPRSE, 2005), (EAEMTFIIZLAEEE, o B fIZE
BAE AAMER I L, 25 BVE R AME A R 3R
B, AU AL S A, SR
10 (X4 9545, 2006) . AN FTIE B 2RI FIAN [F) AL B 11
ZLBAENAMER, S HAE S, DIFEZER12-
20 e ZE B 3 F i R (18 90%)

HMIR N L 53 BRI R AN ZE F AR B OCE E (Liu et
al., 2020). A EAT RIS A JEH Sk (Mato-
sevich et al., 2020). 40> R /AEK R TI AL AR
A€ ZE i (Skoog and Miller, 1957; Long et al.,
2022). AHFFFINAARIG-BATE NAMEER, 4R %E
B, ZRAE M TR Bt e YR, R0
e AME A D, (BRI EI B S AR T R 2,
S EUB R CRAT . 7E 2R A AR IR 1K 6-BA
(0.5 mg-L Y FIKT (0.1 mg-L™N 5, ZERAEIE LG F
BT (1£89%), 3 i 4 2K R T IR )
AR o 75 B3 0 LB 2L K B 3 it 8 v, B ek
B 25 B R 2R I 0 T TR . MR 2R 12—
20 cm ) 22 B E THIARRE 7R, & A TR £ 6-BA
(1.0 mg-L™HFIKT (0.5 mg-L™), 75 %5 90%; i 15
K 6-BA (2.0 mg-L™") Fll NAA (0.2-0.3 mg-L™),
TR H A A i R B BRI I B, 3R WAL P A 3
SRR, FEPAN o 25 PR R R K 1) R T A 5
AR AR BRI, T PR 6-BAIK B JS, R IR IR
EHEAEK.

AR AR RE IR 24 T A S 549 2 11 4 BN B
HFY B R WA RSB L 2 b T R R R
B ES, BARFAARINY B BOE R A7 %
(M5, 2014; BRZ4E55, 2018). 1ELMERFTH,
2.0mg-L™" 6-BAF 0.3 mg-L™" NAAE H T 2 %,
2.0mg-L™ 6-BA+1.0 mg-L™" KT+0.05 mg-L™ NAA
AT E kS, 2014, B2 RS, 2018). 1 Eik
BRI NG T EHLY, £ LR a3 i )y
T, ERSHERICAAK R NEZE L. E4h
T NAAK 2 B 7€ IF, P 1 35 38 A R 2 Bl 3 6-BATK
JEE B T W IR (Liu et al., 2017). FANAAKE

[ 1, B 6-BAMRIE MG =, A REOH K, /EMS+
0.5 mg-L™ 6-BA+0.05 mg-L™" NAARF-EERL 5 R, Wi
0.1 mg-L ™ KT ELAR KT = Hi 46 KRB 4T
AR IR N A G B — e BRI, R
AR IR T B BE IR, TR AR AR RS 7R 248
1/2MSERL/AMS ;77 5E (XA, 2022) . DKWH; 775
NS P R R 3, E — SR R A R A (40 4 (Vitis
vinifera)) 41, 4 DKW {F: Jy 5 Joit 35 77 5k 4H 55 JOR B
(M1SCk4%, 2018). DKW 51K (0.05 mg-L ™) NAA
YA, (EIBARINAAMKFEE & 115, DKW 775
EL1/2MSHE 3R 3L 58 4 FI T AR ET 9%, FEARAR & SR,
M HE L. KLDKWREE TR EHi AR R 7% .
REFHIG EFMALRE 7L, 2HFES
FNGkAR B F7 (0 B HE R IR FE LU MR I, ABFE AR AR %
FEW B, T2, NI 2GRNk AR 1L 24 0 B AR s 97
BT 5K 2 BUAEAR RS FR IR 7 FE AR A o 2
T, K2 EH L 25 S B E B R
75 05 mg-L™" 6-BA+0.05 mg-L™ NAAE; 1.0 mg-L™
6-BA+0.5 mg-L™" KT, kL8 57 Al IK & 6-BA (0.5—
1.0 mg-L™)FINAA (0.05-0.1 mg-L™"), DKW 7= 5L
G E(0.05 mg-L™h) NAATE A T 545 2 B 1 A2 R
B
WIS 2 Py E A5 0 5 SR u Ty K5
SEINEE A NP AT B PR e 5 P Dk 2% A
1L 3EFE (Ammirato, 1984). 7RIS ikt 1%
PERFAVCAIHIH AR A YR, HEINL mg PVPH#EL
DR RS20, BN, AL RS B R AR
R FUABRIG ETETIL T ERLZERUTA
) A 25 BN AMELAR, T B [R) R B A= K 8 7
b, SRS TR IR R, ARBRRE ZHE
WHE WML T HOAR SR, MiE T Fa e B ME A LB
ff BARSEM AL B, R DKW 77 B 76 2 5 S Hi i 2k
MRS IR R HAT 34, wT AR se ML AR A R Rl B UR, M
AREEE IR L SR B T AR

{E& STEk A=A
e SEMRCEER . BTSSR, ERE:
BB SRS . Bl th i SCiRs .
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Establishment of an In Vitro Regeneration System for Stem
Segments of Cultivated Dioscorea polystachya

Wen Feng, Yuguo Wang’
School of Life Sciences, Fudan University, Shanghai 200438, China

Abstract To establish a tissue culture regeneration system for cultivated Chinese yam (Dioscorea polystachya), the
effects of different concentrations of plant growth regulators, and stem segments on axillary bud induction and plant re-
generation were investigated with different concentrations of plant growth regulators, media types, and shoot tips and
stem segments at four different positions under the shoot tip as explants. The results revealed that MS+1.0 mg-L‘1
6-BA+0.5 mg-L‘1 KT hormone ratio and 12—-20 cm stem segment under the stem tip were the best formulas for the induc-
tion of adventitious buds in D. polystachya, and the induction rate reached 90.0%. In the subculture, the optimal concen-
tration was MS+0.5 mg-L‘1 6-BA+0.05 mg-L’1 NAA+0.1 mg-L‘1 KT, and the proliferation coefficient increased with in-
creasing of 6-BA within a certain range when the low concentration of NAA was constant. With the same concentration of
exogenous hormones, DKW medium was significantly better than the conventional 1/2MS medium, and the rooting rate is
significantly improved, reaching 92.86%. Adding 1 mg PVP (polyvinylpyrrolidone) and increasing the number of transfers
can significantly reduce browning. This study effectively solved the problem of optimizing the explant position for the sta-
ble of in vitro propagation of cultivated yam germplasm resources, laying a good foundation for the large-scale production
of their high-quality virus-free seedlings.

Key words Dioscorea polystachya, stem segments, tissue culture, in vivo regeneration
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