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The callus induction and high-frequency regeneration of Dioscorea opposita
Thunb

YU Qian™®, L1 Ming-Jun®" (1. Insitute of Botany, Chinese Academy of Sciences. Beijing 100083, China; 9. College of Life
Sciences, He'nan Normal University, Xinxiang 453002,China). Acta Ecologica Sinica ,2004,24(5);: 1022~ 1026.
Abstract : Dioscorea opposita Thunb (Chinese Yam) is widely known for its medicinal value in the traditional Chinese medicine.
However. continued vegetative propagation over the years has resulted in declines in bath quality and yield of the plant, which
calls for research effort into understanding the controlling factors on vegetative production of D. opposita. In order 10
determine the optimal conditians for dedifferentiation and differentiation of adventitious buds in I opposita, we studied the
effects of different hormone combinations and culture conditions on callus induction and differentiation in two D. opposita
cultivars: “Tiegun” and “No. 47", Four hormone combinations were used and added ta the MS coltural medium . including 6-
BA 2mg/L+NAAZmg/I. (MS1), 6-BA2mg/L+2,4-D 2mg/L (MS2), KT 2mg/L+ NAA2mg/I. (MS3), and KT2mg/L+2,
4-DZmg/L. (MS4}, with M8 as base medium. Bulbils of both “Tiegun” and “No. 47" cultivars were inoculated onto the
cultural media, with half of them then cultured in the light and the other half in the dark. Callus and adventitious buds were
induced after two months. Results showed that the “Tiegun” and the *No. 47” differed in the position of callus induction and
characteristics. In the “Tiegun”, the callus was white or nactierblue, compact; whereas in the “No. 47” most of the calluses
were colorless, transparent and loose, but some were similar to those of the “Tiegun”. Another distinction was thai more
primordia were generated from the callus the “No. 47” than from the “Tiegun”,

In the “Tiegun™, 6-BA was more effective in inducing higher frequency of callus in the light than KT; and NAA had
greater stimulation to callus induction than 2,4-D. Callus induction was most successful (83. 8% ) an the medium containing

6-BA2mg/1.+NAA2mg/L. The callus-inducing frequency in the “No. 47” was. in the light, 87.5% (MS1), 87. 5% (MS2),
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87. 5% (MS3), and 100% (MS4); and in the dark, 100% (MS1), 94. 4% (MS2), 100% (MS3}, and 100% (MS4). The
callus-inducing frequency was much bigher in the “No. 47" than in the “Tiegun” (ranged from 61.1 to 54. 4% ). Moreaver, we
found that: (17 KT2mg/L was effective for high frequency induction; (2) callus of the "No. 47" proliferated more rapidly in
the dark than in the light; and (3) KT2mg/L.4+NAA2mg/L was the best hormone combination for callus propagation. In the
“No. 47", NAA made callus generated 5~8 days earlier than 2,4-D. and the callus formation was 3~4 days earlier in the light
than in the dark.

With the growth of callus, adventitious buds redifferentiated. No adventitious buds were generated in the “Tiegun” with
exception of the MS4 cultural medium in the light (the perccntage was 15.4%). As for the “No. 477, the frequency of
regenerated adventitious buds was, in the light, 11. 8% (MS1), 11.8% (MS2), 17.6% (MS3), and 42. 1% (MS4}; and in
the dark, 0 (MS1}, 5. 9% {MS2), 5. 6% (MS83), and 0 (MS4). It was shawn that hoth KT and light played important roles
in promoting the regeneration of adventitivus buds.

Results from our study indicated that browning was the main cause that led to loss of dedifferentiation ability in explants.
Addition of activated carbon in the subculture medium could alleviate browning. but it was effective only in the first few days.
The tendency of browning could not be completely controlled by using activated carban. Further research is needed to address
this problem.
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XM 1000-0933(2004205-1022-05 PG ES . QI46,Q0435.1,Q945 TRAFIAME:A

5 1L 8 (Dioscorea opposita Thunb) XFFH L. S RB PN N AFE "2 — REHREFBHEY . EETAE
BEHRETHEREE BB MEHER(GHEFRIFEMEE  HMBRZEBRLUBE . FHEPHRTR T . BEEH KT
BRAEFMES, A4 AERE W AT . SHIDIEY AEHER . FF R 2R - HEEFRATUBHEERN & . FLTH
BEMKAMABEEL R . RHF . ERANESEFERRHILAMFER EEZH. AFBRAEE", EETRLAERH#TE
NEH BHERAREBA. FERER. IS TR. 20 2 0 FESHLUE. FLUGRAFAUTEES HEFESE. B
o EFETR ERGE EFILGRR B RER . CEYRFLEERREN—TEERE,

| HYEENEGIENLENDEE TR T REEYHAE NI R E AR TR NA BN XBRBEE EERTH
SHERARAMBAER, FEBRHRATAFBREASENR EAFT MR LSRR A4 E 853 B n i g, M i
RERUAHBERER S EBSAOBERS VP ELABERI RS LSEA LW RENERRBEF LS RBHME TR
fJEREREFT A,

1 #HB5FH*E

1.1 #H

Rl A A0 L 2540 R B3 BREE AR 1 25 (D). opposita “tiegun”) i 47 S (525 (D, opposita “No. 47"). FIEEHH# THRZME
BR . BRI R, M EERLY EERRERVE AN IS EER AL MRS RUA ML IR e S8l
HHMBRERABBRBFTKE, 47 B Lz MR R E A LR EFE MS-FKT (kinetin ) 2mg/L + NAA (a-naphthylacetic
acid)0. 02mg/L 53R 8 L 153 3a WAB R A G . EFHF K4 LHBF 20001x ,IEIB A E 16h/d.

1.2 H¥

1.2.1 SMEGHHESE HEBLUHHNRELE SHINPARK EBAMEEEBEETHES L. B 5% 2B HEE 30s,
MIEH 0. 1% 7t KB amin, TEHEEAR P8 7 K AEKZHEERS EHOEER, RS ITHEDR 0. Sem X 0. Sem X 0. 2em
BIDR R THRE L 4T SRR EATELAANE AEEER TS LiHE TR, S BE L.

1.2.2 BHELHESR LDMSHEABRFEZ MMARARLEHEEEYDAERELE, B1TE MS1. MS+ 6-BA (6
benzylaminopurine)2mg/L +NAA2mg/L ;MS2:MS+6-BA2mg /T.+2,4-D(2, 4-dichlorophenoxy acetic acid Y 2mg/L; MS83; MS
+KT2mg/1.+-NAA2mg/LiMS4 . MS+KT2mg/1.-+2,4-D2mg /L, 35 5 Wi 39,508 0. 634 . 8 0. 1mol /LNaOH
pH E 5. 8~6. 2, GRIEFEEM . GH 6 . OWHINE TR THRLIEFH., HIBHTE 25+3C, HLREBFE 20001, %
RS (8] 16h/d;REEIR B 25+3C.

1.2.3 MGHAPRIOER EHRBFEEFWA 0. S U HERRIEDUARE R IEHEER L. BEY 15d 46041 k.

1.2.4 FBHET FRE= YA HSE T B/ B R B TTHB0) X 100% . K58 3 40 LI = (50 4k i A< 52 26 ) 4 2 401
HITDER ¥ /R @ fn A BN %) < 100,
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Induction and propagation of callus from bulbils of D.
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Table 1 Table 2 Induction of callus from bulbils of D. oppesita “tiegun™ on the

apposita “tlegun™

30th day

FTl4E B x PR B BREOD i X1 FA
CE E ] 7th day 14th day 21st day iﬁﬁiﬂc{. of ex[.)lﬂnts No. of calli .F;ﬂ{' :.:n" Prr;pagﬁuf:n
Medium yn ¥ AL T Hib ¥ Mediom inoculation formed induction of callus
Dark  Light  Dark  Light  Dark Light XTF B j'gﬂ: I ﬁ":T g 4 f_ﬂ: 1 4t
MS| n ~ T T F o+ a1 Light Dark Light Dark Light Dark Light Dark
MS2 _ _ S4 4 4t 44 MS1 186 18 15 11 93.8 68l.1 +++ 4+
MS3 B _ i e 4 4 MS2 18 18 15 14 83.8 87.5 44+ 4+
M54 n . Y e 44 - MS3 18 18 8 17 83.3 94.4 =+ -+
M54 18 12 13 9 72.2 7+t -

—"RFEFH WA AR No callus introduced; * + " iy 7 40 £ Gk 1%
FH callus could propagate; *+ + " 1 7 ¥ #F Callus propagated well;
“4- + 4+ "B F Callus propagated better

Lt 4 SAMERKIBR R ATUEN AEETHSERUSGTERAHGHS,6-RA B BEKET KT.NAA B8 BHETF 2,4-
D,6-BAZmg/L+NAA2mg/l. 2 AR E . MS1,MS2,MS4 fI R HAMBRAZAE K MS3 A EREEKEETMHASEENS,
BFHAER. BAEMED . BETEWH MS3 ﬂﬁ&?ﬂﬁ%ﬂﬁiﬁ‘ﬁ BT iFE GBI BR . M 2me/1.2,4-D B Fe B M id
HEBABF MS4 HREIERE,

2.2 RSHEHEX 47 BB B HRES R

EEBFEMKRASHESERRUAMMER. BHEH 714,20 REHASNEKLBRIDE 3 Fx.

YIRS 4 Ko MS1.MS3 F I BB GAEF 8 9 X MS2,MS4 K R GHA, BHHETE 7 K MS1.MS3 B5 4 &
HA L 13 X MS2,MS4 K A K. dtb W NAA ML RBEMEQGESBESH ANFHAIAEEEHE, EME 11,15
RS R SMAR I R KRB B R R MM TP IR M M R SR BIL MR . 85 14 R R TSR T &, Hex
A,

FORNBGHALAKBEFBRALR 4, AL LEREH EERBSEURE TR, AGHS REB L, B 47 2
W& KR EF AR TRGALAASEE WA T HEERGARYERTHERLBE. KT m%%%:@%%&ﬁ%ﬁ
BT & 6-BA M E , KT2mg/L+NAA2mg/L. ABSQHH MMM R IERETRS .

23 TRLANBRENGHADES SHAMNR
Induction and propagation of callus from bulbils of D.

"+.4++.+++"[EF 1 the same as table 1,“+ + + - "HE 5
¥ callus propagated best
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Table 3 Table 4

Induction of callus from bulblls of D. opposita “No. 47" on

oppasita “No. 47" the 30th day

g I7XR 14X 821K 3RS A IR WHER
Bz 7th day ~ 14th day Z21th day - No. of explants  No. of calli Freq. of Propagation
Medium YT B &b ®F B b ®F B b Medium inoculation formed induction of callus
Light Dark  Light Dark  Light Dark BT BAE XT B AT BE kT R
MS] T n n s T T Light' Dark Light Dark Light Dark Light Dark
MS2 4 + rr 4 T+ 4 MSI 16 12 14 12 8.5 100 4+ +4+
MS3 + + + 4 + + 44+ 44+ MS2 18 18 17 17 8. %4.4 ++ 4+
MS4 — — + 3+ 4 + A+ MS3 18 18 18 18 §7.5 100 +++ F+++
M54 18 12 18 12 100 100 ++  +++

“+.++.+++"FF 1 the sama as table |

2.3 BRULUEBS 47T BARGESPE

“++.+++.++++"[FE 2 the sama as tahle ?

BRI S 17T SN HARERE BB SETE L HERRE 53X W fE A 2 2 B R B M 2 k.
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2.4 WHHELAR L x5 ZRULHES5 47BN GHEAMHLR

AT B W HEEEES e — T FRER.G Table 5 Comparison of callus between D. opposita “tiegun” and D).
KRARZF, BAMRERER FEFO0LIMERER s  opposite "No 47"

YR o4 Y4 .
SRR 60 d FAEEMALFR . MS3 REHLMEET Position of PERE
.hara tics
EFHYWERE T MS1,.MS4 B9k S & T MS2. g1 itk nduction cteristic
Bl SRR AR E KR KT TREAH TR i‘iﬁpﬁa tegan” thitimm Zgiﬁfﬁﬁr%'#ﬁ
HHBMAL., 24D HEKESKTESERRERT - i EWF BB B K
NAA 5 KT B24 &6, KA . HERREE HEER
g a D, opposita "No, 17" not on the incision WA SRR -
KBEFRTRHAATLER TREER. TS LGRHGA '
O ERBTERLY. a7 2B HAGELSESLHA & * white or nattierblue, compact and few primordium; * * most
of callus were colorless, transparent and loose. some were white or
gy & HE g4 A~ . 1IE: .
fﬁj‘lﬁf]x%ﬁ BRUARI nattierblue, compact and something mucilaginous werce excreted,
'I,'l.
more primordi
31 IR £ R LU 25 o 45 41 4 5 B S ore primore
EREY ARSI R GERA N ESRRERERY. W £6 6-BANAAKT.2,4-DHAEFSEERE

IR ER A TR R E NG HSNES LT W Table 6 Effect of 6-BA NAA KT, 2. 4-D on differentiation of

AR TR BGHRANFES Y, ATAEEETZE, 65418

adventitious buds

AR EFH 746 A B

R BT RGN Mg ab &7, 78 H L 253k ) (%)
ROEHETENMHAAHNANNE. N ESELHEEW, Xt B No. of Te‘generated Freq. Df' x:egenerated
A7 B L2 % B R S 3 A A {5 20 451 388 B A0 75 5 R L 4 MEd.ium adventitious buds *advrf'-ritltmus buds
MAER. SRATEA N BRI F A5 0945 4150 N
WAl K SRR AAEHSERAPEWEER. Blsn MSI R 250 0 o 0 0
HFUIERGEY A RHMNASRGHAER, T RGHS 47 Bl @ 2 0 1.8 0
WME LR, MS2 &k Ly 25 0 0 o 0
_ , 47 S H? 2 1 11. 8 5.9

3.2 iﬁ%ﬁﬁ‘ﬂ%lﬂﬁﬂﬁiﬂﬁﬁ%ﬁ?%ﬁk MS3 BEAR 250 o 0 0 X

BAEPEMEEOHRRARETRGUAANBESRES 47 B 1252 3 1 17. 6 5.6
BRER., AERTESEKB LA R A GEHN . 6-BA R R MS4 %Hﬁmwi 2 0 15. 4 0
T KT X E5FAEFOHPFAER—K. 47 S LR 47 Sl 7 § ¢ Az 0

KT W3R F 6-BA. BN 2me/L2.4-D MK 3 5 b 84810 (D, opposita“tiegun” ; @D, epposita*No, 47"
HRAGAAHBEE KT 524 DESHANRRE, BRVPEU I MARSFHMHE SRS, 2 RET R &5 H 8 Y
HEF.ZADETERER.BA S 24-DEAHREMQGHSAMBSMEHE A R IFHRAERT,

3.3 RGHLAFE SR EE

RENRTEHYASERABP W RFE . SHEBSR SESKEHREYELUTEN = X BT, BT R
HHEAES ERMHNARGESAR TN ETRE. CRF KRS ARAE N RS RB SR THE. SEHBHE
PR R ATINAL B . 2 JE AR MR AT U SRR L — A E B LB, B OEERENY
ARSI AT R L B Y B /R — 180020 e b AT M B R e AT IS A I R R SR .

ESFETRMERRK PVP(RZBUMEEDE Y ER A QR AYHARFAPRESBENER T E. AW REE
LGN 47 S AT 15 VSRR B B 30 P AR 2, AR L AL S B A K I B, S E S, B D
WEMSMEEH K RGALERUAREORGAREER ALUEESRETE ML, 47 S LHRAGHON K ER
REBATN. EAEERGHARREN BERETHFN - BN IS REHBMHBED), HdAG LU YR, 8 i
S B P R IEER T EARAWRRE, MR ERET, $RARETERSE FRFAHNENEE.

B REREARYIEN BT - EHMRBER AR T2 8 IR TRRESRT NS RES £
AEWRERIERP BMNEF 12~4h BAREERE, 2574 REXE R . BEBRR2B MO LS MR 2810
HEEFNREEHAN ST 05,

3.4 HpBmGEHHAILHEE

FHFRBEAHFE ARG ER R KT TREAHNFRGASNME.52.4D RABAKBETHE. §AT S 25 E 8 L

HEYHRARANAAZUDM6BA MBS R SBNEESLUMTERES . 2.4-D FHBS TS EZ4E R %,6-BA 013
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B 2mg/L BHEER ST ML 5 TF AT 93 fb . Mohd. faisal DS e 5pM KT B MS B35 8 b 3 3F i Tylophora indica R ifS

i M 4R 2R L B S LT 3K 85 %6
SRR A, AR, HEBARELR . RS R R M N A A TR B RER . RAE
B g MBI A LR B AR E R,
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