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Abstract: [ Objective | This study aims to construct the virus—free and rapid propagation technology sys-
tem of the local well-known yam of Nancheng Huaihsan ( Dioscorea opposita)in Jiangxi province, thus provide

important technical support for the factory production of the vigorous tubers.[ Method ] Taking the axillary buds
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of vines of healthy and robust Nancheng Huaishan as experimental material , this study implemented the detoxi-
fication of shoot tip and cultivation of seedlings in vitro by tissue culture technique, .In addition, RT-PCR was
adopted to detect the virus—free effect of test tube seedlings, and the microcuttings of stem node and cuttings of
stem node with leaves were used for the proliferation of virus—free seedlings and rapid propagation of tubers
with.[ Result | The results showed that the seedling survival rate reached 80% of 0.2-0.3 mm shoot tips of vines
auxillary bud of Nancheng Huaishan yam with inoculation on the medium of MS+2.0 mg/l. 6-BA+0.2 mg/L.
NAA,and RT-PCR detection indicated that Japanese yam mosaic virus(JYMV ), potato virus Y (PVY )and pota-
to spindle tuber—like virus (PSTVD)could be eliminated effectively from test—tube plantlets.In addition , the op-
timal medium for the micro—cuttage of stem node of virus—free seedlings was MS+2.0 mg/LL 6-BA+0.2 mg/L
NAA+30 g/L. sucrose+6.5 g/L, agar.The browning reaction of virus—free seedlings could be inhibited effectively
by adding 1.5 g/L. activated carbon on medium.After 30 days of transplanting, the stem node with one leaf as cut-
ting dipped in 100 mg/LL NAA solution 1 hour was used for propagation of seed tubers.The rooting rate of cut-
tings was 96.7% 7 d later, and the average weight of seed tubers was 28.09 g 120 d after cutting, and the tubers
could be used as seed tuber for production.[ Conclusion |Stem tip culture could effectively remove multiplex vi-
ruses from plants of Nancheng Huaishan yam, and the combination of microcuttings and the cuttings of stem
node could rapidily propagate the virus—free seedlings and vigorous tubers.

Keywords : Nancheng Huaishan;stem tip virus—free culture;virus detection;micro—cutting;rapid propagation

of tubers
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A1) 1 2R 5 R
122 RXAE Hmaen 5 e 3gsn  REALIE B R 09 R 3R Lk R S5 2R R R RS W i A
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Tab.l Virus types and primers of yam

J (1] 1a, 1] 1b) R AMEAK

N

514 ET1Y) B 1514 K/IMbp
Primer Forward primers Reverse primers Size
JYMV CATGGCTTATTRGVCARGCTC CATTACCTACACATAGCTTAC 1100

PVY GCCAACTGTGATGAATGGGC TGTACTGATGC-CACCGTCCA 400

PVX ATGTCAGCACCAGCTAGCAC GGATCCTTATGGTGGTGGTAGAG 720

PVS ATGGGTGATTCAACGAAGAAGCTG GCTTGCGACCTTGCAAAATAGCAC 642
PSTVD ATCCCCGGGGAAACCTGGAGCGAAC CCCTGAAGCGCTCCTCCGAG 360

VA8 I J5 1) B v AP LE 4 B SIS [R) e B 6-BA I NAA (0.5 mg/L+0.1 mg/L. 1.0 mg/L+0.5 mg/L.
2.0 mg/L+0.1 mg/L.3.0 mg/L+0.3 mg/L) B MS 55953 b, 15 3% 60 d J5 Geit i i i a7 2 40
123 XAt iess K2 3~5 em @ KHBAF 098 B, 788§ TAE G TR OF 2B 0T
([ 2b) , 73 BIFERTE TR N 0.5 mg/L 6-BA+0.5 mg/L NAA 1.0 mg/L 6-BA+0.1 mg/L NAA . 1.0 mg/L 6-BA+
0.5 mg/L NAA 2.0 mg/L, 6-BA+0.2 mg/L NAA f MS K5 353 I, B 5 SR 5L 3 Fh 20 S AMER, B8 30K, T
I EE A & R SE AR, GET T AE AR 1IR30 d S B EAT DL B3R SEAT AR DR 2 A kAR LR, R A 4
VARG AR AR R AN TR RS SRR TR BN 1.5 o/LiEPE S 0.01 g/L VC.0.15 g/L 5 245 W1 4o i
(PVP) , B FREERD 20 S AMELIR , F A 3 Uk, 555 15 d IS RS e b %
124 REGHREHIEEA  BREFREEIRNS om B MR BB R R Lo S R S
WA =511 B TR R IR (B 3a) , B R K 8 TR E D AT 806, R RO , 28 1 )5 1E
B, 30 d e AHEEH AR K B R S 1L 0 B £ (1] 3b) , B R B AT SRR (18] 3 ) , AR ZE 5 b 4351
i1 0,50,100, 150 mg/L NAA W 1 h, J5FFE T 32 /CH B A5 B rh , BE BTG LU o Bk - BBk 0%
Ar=5:101, ZE AR AN 1.5 em IR, BRAL MR B4 20 R, B9 CHHf L bR, B4 3R 414 5 S it pe
FK IERENE B, CRA5 J T M PN, A AR BTG S 2 B PH O, 5 R . 9 14 o B R A A A AR
2,45 d IR AR AR 2R, 120 d PSR T AR B B B A RS M T
1.2.5 3540 R Excel 2007 F1SPSS 17.0 #AH AT 508 58 301 i 35 407 o
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HT 2% 2 AT, A [] 98 2 T Ll X e k7 1Ly 2520 s 2R 1 52 ) 22 5 35 . R IR TME LU 25 R FF 1.0 mg/L
6-BA+0.1 mg/L NAA [ MS 35 57 5 v il 28 (85% ) b 2 15 T HoAth 15 75 2k, Ol i et e /&, 0 80%. Uit
Sh, B 1d K Te BT LB Lg FRIE Th AT LA Y R A (R 2500 00 AE A 4UFE 10 d A4 P IR e 4%, 30 d
B K, 60 d ISR 1 it T

£K2 AEIRE 6-BA 5 NAA X ZE L5 iEBIS40H
Tab.2 Effect of different concentrations of 6-BA and NAA on survival of stem tips

B g 6-BA/ NAA/ JT 1% IR 1%
Medium number (mg-L™") (mg-L™") Surviving rate Seedling rate
1 0.5 0.1 45.00+0.12° 30.00+0.11°

2 0.5 0.5 30.00+0.09° 15.00+0.04°

3 1.0 0.1 85.00+0.15" 80.00+0.13"
4 1.0 0.5 65.00+0.23" 50.00+0.19"

ANTF/INE “FREFR IR AN [ b B E] A7 A 3 22 57 (P<0.05) o

Different letters indicate the significant differences among various treatments at P<0.05.

a: LI ZAIBCE & s b W2 s o RIBI 2R d BRI 2 s e BRI I £ 251 0l s g N E AR s h: ZERA SO

a:Tender vine of yam;b: Axillary bud; c: Exfoliated stem tip; d: Induction of stem tip; e: Callus formation from shoot tip;{:
Callus differentiation of shoot tip ; g: Growth of adventitious buds; h: Shoot apical tissue into seedlings.

Bl ki =225 5%
Fig.1 Culture of stem tip of Nancheng Huaishan

2.2 REHERT-PCRFFHEM

XFZEARIE FE WS 1 AT RT-PCRYW EEAR I, 25 38 (161 2) R W, R HAE AR ARG I 2] H AR 46 -
BEYMV) B8 YRR (PVY) 5 B85 2 e 2L 0% 5 (PSTVD) 55 3 280 8 , FL0HI A s 5 )7 91 - Be
4394 1 100,581,360 bp, AT A & B HH AP H JYMV (PVY 5 PSTVD R 75, EAh, K H AR5 0
BT R FR ARG I ) Eh 44 3 S i g (PVS) 5 H 4% 38 X 75 (PVX) o
2.3 AEBER XS IGE A &2 0

RGN I P4 0 5 1 P 28 4 PP B RS R 1 AR K 60 dJE ST AT R 8, S5 R LR 3 i .t 3T,
ANRIFHREE 6-BA 5 NAA ALA A7 S s v B G Aok . Foh, B FE B #E 1.0 mg/L 6-BA+0.5 mg/L
NAA $5 5L F Ao REGA R 4.5, 1 2505 T H A% 575 R Wi 8e 3 G i e B R T e . 7F 3.0 mg/L
6-BA+0.3 mg/L NAA [ MS 55525 | i I8 25 1 15 58 2R B AR, Z280EH5 0 AR, AR & AR HE T
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M1 2 3 45 6 78 9101112 b M 1 2 3 4 5 6 7 8 91011121314151617 18

2000 bp

1000 bp
750 bp—

500 bp

250 bp—|
100 bp

a:JYMV 5 PVY A5, 1~3: K IHTRR TYMV A, 4~6 - 10 1 JYMV AN, 7~9 : K BB PVY A5, 10~12 50 1 PVY
K2l sb: PVS PVX 55 PSTVD Kl , 1~3: 045 4 PVS KT, 4~6 - KA IR PVS KT, 7~9 : 10 1 PVXRE I, 10~12.: K FH AR R
PVX G, 13~15 : 3045 B PSTVD A1, 16~18 : K FAE R PSTVD A&l , M : DL 2 000,

a:JYMV and PVY detection, 1-3: Detection of JYMV of field plants,4-6: Detection of JYMV of test tube seedling,7-9: De-
tection of PVY of field plants, 10-12: Detection of PVY of test tube seedling; b:PVS,PVX and PSTVD, 1-3: Detection of PVS of
test tube seedling, 4-6: Detection of PVS of field plants, 7-9: Detection of PVX of test tube seedling detection, 10~12: Detection
of PVX of field plants, 13—15: Detection of PSTVD of test tube seedling, 16—18: Detection of PSTVD of field plant, M: DL 2 000.

B2 KRR BGRE B R RT-PCR A

Fig.2  Virus detection of leaves from field and in vitro plantlet by RT-PCR

R3 AEIRE6-BA 5 NAA Xt 5 8 1 78 1Y 221

Tab.3 Effect of different concentrations of 6-BA and NAA on proliferation of virus—free vaccine

SE IR A 6-BA/ NAA/ gk VRS
Medium number (mg-L™) (mg-L") Number of vaccination ~ Growth modulus
1 0.5 0.1 20 2.00"
2 1.0 0.5 20 450"
3 2.0 0.1 20 230"
4 3.0 0.3 20 1.20"

NI} /INE FREFR IR AN [ Ak B E) A7 A 3 22 57 (P<0.05) o

Different letters indicate the significant differences among various treatments at P<0.05.

24 AEHEMIEIHAE HRITRRENZIE

i 4 T LA H 78 MS B 3R it AR TR R B2 Y 6-BA 5 NAA B RE I 75 1 25 BOA S U 28 (i
SRR ER B PR 2L B A 2.0 mg/L 6-BA+0.2 mg/L NAA i MS #5352 5 th | 5~7 d J5 M 28
3, N 2F AN 98.33% , 15 FRCR A, 25 d N2 LAt i i 22048 i L HLAR AR 325K 51 1009 , 15 58 R ECH
5.93, ZEBER Wb A 2L (8 3e, K 3d) o #F MS KR FRIEHE AN 1.0 mg/L 6-BA 5 0.5 mg/L NAA B,

I D LU R RAE AL , 22 B 2P R IR, O 53.33% , M55 2200 1,60, R WATHRAE A
R4 FEKE6-BA 5 NAA R EHERRESERNMM
Tab.4 Effect of different concentrations of 6-BA and NAA on stem rapid propagation
and grow root of test tube seedling

BRI 6-BA/ NAA/ HZEA 1% BN TEARR %
Medium number (mg-L™") (mg-L™") Bud ratio Growth modulus Rooting percentage
1 05 05 60.000.03° 1.80£0.09° 25"

2 1.0 0.1 81.67+0.02" 2.470.04" 42"
3 1.0 05 53.330.03° 1.60£0.10° 0'
4 2.0 0.2 98.33+0.02" 5.93+0.07" 100°

AN ING F1E 78 A [ b B ] A7 7E 8 35 22 53+ (P<0.05) .

Different letters indicate the significant differences among various treatments at P<0.05.
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a: TR A AR s b 2R BT s o AT MG SR % 5« JBi 2 i AR AR

a: Robust growth of virus—free seedlings ; b: Microcuttings of stem nodes;

c¢: Culture of microcuttage pro—pagation;d: Root of virus—{ree seedlings.
B3 A S BT AR R
Fig.3 Seedling formation of test—tube stem by microcuttage

25 MBAFREEEKNIIE

R 5 PR, ZE T 010 35t A 3 A I T A7 0 I i 1Y MLS 35 73 5 v 43 0 I AN ) e 32 1 35 2 e
(AC) R MM e i (PVP) 5 VC AHUR AR, 525 ot B L, = e il s i i ik . Her,
REFRFEPENIN 1.5 o/ AC, Ha B M b R 5 1%, 7 10.33%, B &K T PVP 5 VC AL EE, 43 1.5 /L PVP )5
A e ey, 1851 68.33%.

F5 AEFBAFEEBLE M

Tab.5 Effect of different browning agent in media on browning rate of test tube seedling

EiRiE A EN WL/ (g-17") iR
Types of browning agents Concentration Browning rate
I Bk Activated carbon(AC) 1.50 10.33+0.03'
B IR BE R Polyvinylpyrrolidone (PVP) 0.15 68.33+0.14"
Y 1E F Vitamin C(VC) 0.01 31.67+0.03°
YR (CK) - 93.33+0.27"

R 1IN 575k 3 AR ) b B 471 52525 5 (P<0.05)
Different letters indicate the significant differences among various treatments at P<0.05.
2.6 ARINAAREWNAEHFERNEXERREMEE K
W 6 FIK 4(d, e) Frzn , NAA Kb R 08 B 470 0 30 S M8 A I 00 35 A0 T kb B, Horp,
100 mg/L NAA AL B i f A AR R0 96.67 % , HAFT4i 55 F5 3R A5 1 L 5 PP 22 - Y990 16720 5120 22.52 em Fll
13.12 mm, -3 i 4 28.09 g, i 3 5 FHABALFE . 50,100 mg/L NAA AbFE T HF4 15 BLiE 5 5 Fh 0 ek
1851 2 B AT 0 25 L T KA BT A4 A AR R A, O 81.67% , HLBLRE Al B A K O e 2
100 mg/L NAA b3S B FF47 iUE BB 25 A0 1 28 KoAT — 2 AR VR A
R6 ARERENAASHEREMERRRSMEE RN
Tab.6 Effect on surviving rate of scions and growth of virus—free seeds treated
with different concentrations of NAA

Qb3 W/ (mg-L™") FH S %R % YA /em 4% /mm i
Treatment Concentration Cutting survival rate Vertical length Diameter length Average mass
7K (CK) 0 81.67+1.67° 11.62+0.41° 6.645+0.55° 5.97+0.68"

50 90.00+1.67" 20.84+0.70" 11.01+0.43" 16.44+0.82"

NAA 100 96.67+1.67" 22.52+0.62" 13.12+0.64" 28.09+3.45"

150 86.67+1.67" 16.68+0.32° 10.64+0.47" 12.07+0.78"

AR/ INE FREF IR AN R Ak B E] A7 A 3 22 57 (P<0.05) o

Different letters indicate the significant differences among various treatments at P<0.05.
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a:Transplant test—tube plantlet;b: Growth of seedlings vigorously after transplanted ;

c: Cutting; d: Seedling formation of cuttage stem nodes ; e : Tubers from cutting seedling.
P4 P e LB RE 1 R A S T 4 S

Fig.4 Transplant and cuttage propagation tuber of virus—free seedling of Nancheng Huaishan

3 S5t

L2 1 S S RY Y JC PR SR A, A0 K8 3 SR AR TR TR B AR R S ECHA P EA IR L . 4
e BFFEN DU I 22 7R RARIEYT 1 (Cryotherapy ) AARHE Ak 2% 24550 Ab 35 OB I8 402 55 Dy YA R A TAFL AR
TRBEML R Horh A B AL 27 24 70) b BEAD SR B 2 BORMERE i s UM AR P 2 %, S 3 T B &
T A7 15 A R L™ A IR o 17 ARBTG5 771 5 A S I
BN, S5RGBT AR A 3 A AL () B TSI M R
DT EIZ FBRH ™ 5 PRI 5 R AR BN (Colocasia esculenta) 4 7E R
e (DSMV) IR 4 . 2 25 S5 S0 B Pinellia ternata) BCE R BRI BERF 5
AR 7 (DsMV) o ABIFFEH I 2R 2RISR, BIFSEAS [R] 57 82 9K i 6-BA 15 NAA X 2220147 5 1 5%
W], G5 3 1 i A 2R IR0 T B 4 AR A L RO BR T e R LU R Y HARE I B (JYMV) SR B Y A 5
(PVY) 5 4% B R 22 5 (PSTVD )

By BiR AP 5 & R R EHAE R A PR e R R B N R . T I E S R e AR
RS Y I, P EHAEA ARG RS B DA 5 1 MBS AEH 50T, BT AR FE 5 77 5k
s naE & B Z,%ﬂtkﬂ%’}iﬁ@ﬁ(polyvinﬂ pyrrolidone, PVP) 4i4: % C(vitamin C, VC) F1E P 2% (active car-
bon, AC) 554 57 , BEAS A B0/ D W AL I AR R B BEAE A TE MS B FRBE SN 1.0 /L% M e ]
ARANEIEI . AR IR 0.5 /L PVP A] LU AT 24 (Paeonia lactiflora Pal) ¥4, A58 45 R Bos
TEMS i SR B SN 1.5 o/ L AC AT A R0 400 i 1 Wi 1L A UG SR ad B v 0 AL B4, HRCRAE T PV P
VO HYAET S T4 5¢ T LA R 5 Ak v (8 A5 35 00 5, 60 465 B v B 8 B 2% 3t MR AT B R el e v 0 0
R RS S SME R A B H B9 BT, ) SCREMR A A T o

M L2 2RI BE RS IR 2R AR5 ARG AN 2 R AT A A AR AR A IS A 2R
IAPAFANGE I IGFE , 5005, LA RE e L Y B 25 2R B AR, B 5 SR T &, AR AR i 4R AR
B WP R EGR R 5.93, AT FERCE A I E] P SRR S SR AN R o AN 2 Rk B R I L 25 B
MS+6-BA 2.0 mg/L+NAA 0.2 mg/L 15 F25E b, ] DLSC Bl A v 0 58 5 A A% S W] 20 AT, Ak A 208 i 1
20~30 d, A= AR 40K 100% . RS FEI TR0 18], SCREAR 1AL AS o SR BT R i B e
FEAEA R A 180, X TR A SR AR e B AR e A A B SR

Ly 245 FRASE R 30 8 LA TR ZE T H Ry il B3 2 WURE A 3 000 kg LA B, PR K BAS &y, B 1A 2 2%
Qe du o 2 B RS A KR, T i i TR A B C A AHOCHGE . 10 Oyetunji S5 FHAEY F1 L
24 (Dioscorea rotundata ) i £ FFAH A= 7 ORI 2R RKREAG T IL 25 FAE AR . AR ZERG & 0 ma 3lfE 1
i 2 B A b, UGG R A 25T NI 76 100 mg/L NAA ZBEE R, 15585 P2 56l 28.09 ¢ O R Bk
25 T RECR B EE A T AR T RIS X B DR R L 24 R SR Al S A A o A
Fl o ASBIFTERT B TS L) {3 1) AR A R PR AL 7 T e it el A HOR S8

B - VL SR AR M R 2 B LI (JXARS-19) [ A58 45 7 1 BB, B0
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