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A-T{LDNA G B H ERNA B-R¥ ™% cDNA (3 i#f :M-2 000 DL Maker,1-LA AAGCT1sG %75!4,2-LL AAGCT A
519> C-PCRy M= kil 1~4-4E 51 WA AAGCT oG, L3195 % GATCTCAGAC .GATCATAGCC,GATCAATCGC
HIGATCTAACCG 33 5~ 8- 51 91 AAGCT10A  BEHLS1 9 5 3K 1~4 M1 il M-2 000 DL Maker)

A-total RNA from P. ternata leaves was removed DNA B-reveres transcripted cDNA (Lanes; M-2 000 DL Maker, 1-a prime for
AAGCT4G, 2-a prime for AAGCT0A) C-products of PCR amplification (Lanes 1 — 4-anchored primer is AAGCT oG, arbitrary
primer is GATCTCAGAC, GATCATAGCC, GATCAATCGC, and GATCTAACCG, respectively; Lanes 5—8-anchored primer
is AAGCToA, arbitrary primer is same lanes 1—4; Lane M-2 000 DL Maker)

2 B1HMLWH A B RNA RT-PCR AR MLER
Fig. 2 Electrophorogram of RT-PCR for extracted total RNA from leaves of P. ternata by bentonite method
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ERFAMERE, H% UBSWHREEIMAN . ERA—SERENTS R EREREER TR £ L LR
FFRARTEMARABEAREATASES, SHMNMBRENEIRABTLIT.EGR FHEREK.60g/
L MR E(EEES ) . [INO,~ J/INH,* 103 « 1. A& X130 mmol/L AMFILARBRENESHLR. KL

BRBY TREERERFUSHAREBRNIEFER, FEL TEENRBENAR A RERZNHEFE
SERRI AR E T HARER,
SR ZE BRI TR BB AR
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Impact factors in in vitro induction of microtubers from Dioscorea opposita
LI Ming-jun'?, LIU Xin-ying?, LI Ping?, ZHANG Xiao-li*, ZHAO Xi-ting®, LIU Jun', XIE Cong-hua'
(1. Key Laboratory of Horticultural Plant Biology, Ministry of Education, College of Horticulture
and Forestry Sciences, Huazhong Agricultural University, Wuhan 430070, Chinas
2. College of Life Sciences, Henan Normal University, Xinxiang 453007, China)
Abstract: Objective To assess the effect of culture method, carbon source, and nitrogen source on
the induction of D. opposita microtubers and optimize the culture method and medium. Methods D.
opposita cv. No.B was used as the materials, one-step and two-step cultivation were compared to optimize
the better culture method. On the base of different carbon sources and nitrogen sources added in the
medium, the microtubers induced were evaluated regularly. Results Two-step cultivation, carbon source
with 60 g/L concentration (white sugar or sucrose), nitrogen source with 30 mmol/L total nitrogen
content, and the ratio of NO; / NH,* (3 : 1) were adaptable to the induction of D. opposita microtubers.
Conclusion  The induction mode of D. opposita microtubers with two-step cultivation has been
established, the optimal carbon source and nitrogen source. are obtained and a foundation is laid for
microtubers induction in vitro and large scale production.

Key words: Dioscorea opposita Thunb. ; microtuber; culture method; carbon source; nitrogen source

11 2§ Dioscorea opposita Thunb. , X B B, K
EVHERBRSFLEGEREAEY . F=TH
HERE . RE.IOH. EE—-HRLE, EHRAFL
HEeARKE RARKRNERNRBIE.EE
EEPRPARAEFREH RERRAE, FBHMN
B =B TR, XX —ME, EE5H#7T7HL
BRI RBREREVAERFR, BELZRY R
BB ERBNAR,, RAREBRRE R
fi. HYH R 2K (microtuber ) B BAE B 7 5 57
EPEBFELERMESRE, B A BN RS
HEE EKAEERFE N ETEHM R,
BF GBI, B A BUR, BT B AER R 4t
BRP., XTEFRHYHEREZSEBHTR
HERCAERECEXTFLARBREIERE
B R RE D L F R, RFREF LU LZ Rt
MR ERERERAET T RENHR . ERE
MATHBREFEFHROBL EFEER, I H
EHTEETHREREZESEROERHET, Hl
HMBREN T LB MARSETHAR
XFE.

1 HRERE
1.1 BB R TG K 4 B 2 B T K AR 257
MR B IEFHH B B 142y Dioscorea opposita cv.
REH.
1.2 FE:.RA—-SEFEARSERERRER
FRIMIUAHHREASEROEE. —PERE
BEILGREEIRE 2 cm BB HHZE, &#
3| A 50 mL MK R IEFHEA 500 L P
B#KI0d, MEEREREEBEZEFHNBK 2 cm
BRI ZB, MK 50 mL ik KHFR
#(MS+KT 2 mg/L-+NAA 0.02 mg/L+30 g/L
FEME) B 500 mL B 30 d KB KE—K
BB, HEREARESOmL MKEREFEN
500 mL B FEMPIEFE60d, FREEFERN MS+30
g/L FEME . MS+60 g/L FEREFIMS+60 g/L FEME+
NAA 0.5 mg/L. §MCHEER 3 K, BHEITE
B, RARERIKEFBERCL2) C,LHBE
32 000 Ix, AN 14 h/ACFRED .

43514 0.30,60.90,120 g/L R REM S BB
A MS HA& LSRR, B RR R R B K E ML
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BREABMREFESEROE W, EFTARAR
HERE,
FERMRRER R EAEREIMS, HPH
[NO;"J/[NH,* 1% 1.9+ 1, B R &% 60 mmol /L.
%[NO,”J/[NH,* 1% 1.9+ 1 B, 4 54 30.60,120
mmol/L M ERBIMAMSCRER)+60 g/L fEH
M E ;N SR E R 60 mmol/L B, 4 5 X
[NO,"J/[NH,* 1% 1.1:1.1.9: 1.3 : 1 f9B2 ke fm
AMSCRER)+60 g/L EREEFEP FRER
BEAARAR(BARMNEASROMNBBREETE
BEEm, ExTRXARAFSERE.
B10dEH—REKHERER . BEISERN
St MBS EIR RELHERE . FHERAT
WKE GTEREERREER=3RRZENTREX
BREFHERXREFYRR). TRBEH L
FR, LRGSR SPSS K4 #HTHE T . AR
BHBERA: BB, A LB RALSD &
TEEHE,
2 ER5®
2.1 BEHFAMBEBREASHROE W KA~
BEBFEHTHURER P BEVHHERE
MS+30 g/L BEREMIEHFRPEF20d ELEHFHF
%540 d BY AT JE B O 3~4 em #)/ME #R L (BAE
BEHT.90d AR FHERERO. 40 cm, F1y
KEHO0. 60 cm MM BIHRZE, FHRAKRBBBRER

H1 04 EBREMSH60 g/L BEBERIEFEPEL
FNIAEATH ERFABTEHFELMN, B}
EREBRTRWIT, RERT B/MEM, THEYE
. ZEBEMS+60 g/L BEEE+NAA 0.5 mg/L
WERETERN . EEBRLVBFHF . HEZHEFKE
L EABRRLTE, THBRELH. 90d 6 HEHR
EMERERAEL,
RARALERBFTHBREFESN SXY
WHEBREEKEBEFEPERIOAEERKES
emEAHEK BHEAIHERERES, &
MS+30 g/L M FESEREP EREREK
B . ARBHEEMR.10~20d IEHMBRER
B EEMS+60 g/L R ESEFE D HKER
ERE HKER . EREHFEHN.10d LIRHE
WMBRZEW B % MS+60 g/L B+ NAA 0.5
mg/L MR BFEP AREFERKEL,10~20
d ERBRELR. EFEFHEFEPER60 LMY
MEZEMERBERREL FEREERMN . MS+60g/L
BRERETERBMBRERNL7A, HBSRE
K EZMEES B4 0. 55 cm 1. 60 cm, i
R EREPBESHRT. WHENHBBREER
@ 1-ARBEEE 1I-BBRHRERTR.
SHESEREPERMARER HERE
KFHERMKENRERT-SHERE. WAL
BEEZEEHLAGHBREGFEIER.

R1 BHFRAAMULERPIRZESHANER

Table 1 Effect of culture method on induction of D. opposita microtubers

BRHR BHMARER/ A FHHZ/cm ¥ & /cm

1 2 3 2 3 1 2 3
— R 1.0 0 0 0. 40 0 0 0. 60 0 0
LCEZEES 1.5° 1.7* " 1.6 0.48* " 0.55""  0.51** 1.20* 1.60° " 1.46*"

F91.2.3 PR FZHFHE R MS+30 g/L B MS+60 g/L B . MS+60 g/L BB +NAA 0.5 mg/L, *f** A3 FREF

1 374 B P<0. 05 F1 P<<0. 01

Number 1, 2, and 3 above indicated medium are MS+30 g/L sucrose, MS+60 g/L sucrose, MS+60 g/L sucrose+NAA 0.5

mg/L~% * and * * mean P<C0.05 and P<<0. 01

A-5% B-#4
A-in air B-in medium

M1 BEERZRFIEAGHUBRBRE
Fig. 1 D. opposita microtubers induced by two-step way

2.2 BRENMBREFFIVENERE - HEKE

30 R BR R DIPIFF A R BRIR AL 3 b, R R
BB SH I E KX R LA 2.

T BAIEF A AN, TR MS 557 2 b B 1R
EALHBRELR . MBERERE Y B E Rk
BRHEREBEENARTAR. ARHKERS, GE
WEH60g/L BB B R, HEREHKE(60g/L)
B, BB 3 RO AL B o S R SR ZE AT R (BT 4R
BBRERBNRBMKPERBRBML EEE
RNERRERRENARTAR . BETE . %
¥ 2930.60g/Lbt, EE—Br B, HBIRZ BB K1Y
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B FR et () /d
M2 FARAXFELENLGERBREYRS
BEHENXER
Fig. 2 Relationship between number of D. opposite
microtubers per plantlet and culture time

under different treatments of carbon source

KEEHET0.120 g/L 4, B 60 g/L RR
HRAFHT30e/L 43,
BEMEARENEARERGFHAREY
W, AE2ATUEH . DLLREREEBELRAD
B AR R B B 60 g/L BY IR B AP, LB
WRET . AUPELEPRER TR EREXEF
ERQMBRENTFHERYERBIKEHR 90
g/LBK, WEBKET, AL EPRERT
L EMELREER; QEBLHED  HARE
WM RRREE 60 g/L BB HE; AP RLEES,
PR BEWEAEL20 g/L B RH . & LR, BRE
BHE R AL B, T R R E R R
AR, BN 60 g/L B, B ER B ER, Bk
BAREHMRELEBEE. HAEFLWHHBRE
T 18 ) B AR R 0B R B W P 60 g /L ek , B FRBRZE
AR R PR ERFAEE HADEST
40 ABR
2.3 REMBBREEROEWE - BEKEOd
MREEEZEARRMNATE S, MURER AR
EmzmEiXEREI. (DYBSHEFEF
[NO,"J/[NH,*1% 1.9 ¢ 1, & A& % 30 mmol/L
B, BB ER R ER(0d IR, BRE A 60,
120 mmol/L Bf , BRI 2T AL H (10~20 d); %
AEEY P MERENEBEARSAELE D
B R REN K, KR K K 30~40 dFf; £

82 BEMUAMDRERSHEROEM (0 D)
Table 2 Effect of carbon source on morphological indexes of D. opposita microtubers (60 d)

BE/(gL™DH

e eom YRR FHHR/cm THEE/om  BRBUBRER/A  REHK
0 0 0cB 0dC 0dC 0 bB 0 bB

30 0 0.201 8 AB 0.44 beB 1.11¢B 1.5 ab AB 4.17 bB

60 0 0.379 6 aA 0.55 bAB 1. 60 bAB 1.7 aAB 10.30 aA

90 0 0. 334 0aA 0. 60 aAB 1. 40 AB 0.5 bB 3.34bB

120 0 0. 355 0 aA 0.51 bAB 1.30¢B 0.2 bB 1.21 bB

0 30 0.114 0 beB 0.42 cB 1.00 ¢cB 1. 4 abAB 2.14bB

0 60 0.306 0 bA 0. 49 beB 1.84 aA 2.1aA 10.23 AB

0 90 0.360 4 aA 0.62 aA 1.61 bAB 0.5 bB 3.35 bB

0 120 0.385 0 aA 0.59 bAB 1.30¢B 0.2 bB 1.38 bB

—EFHR, MEREFRIEELRENAET
M 1%, S5 R A, B & B 30 mmol/L # K B M
MERERE. MDY EFHFREPERARN 60
mmol/L, T#[NO,~J/[NH,* JlLE . Bk ZE
BEHYE10~20d BE-ENMEF RSP HBERE
WEFEEK, KB BB BTE 30~40 d; (£ — 5
BB, R BB W FE(NO,” J/[NH, " I E K
FrEmEA, EREEH,INO,"]/INH I3 1

BB ENBERE.

1% 3 WA, SR BN SR SRR
BAEBEEW. CIHHEHZELSEENR 30 mmol/L
B &, EYRALMER RN AR T FREABES.

MEATH A BEAMNYERELYRE.
FHERNEHKENEWLLEEER. HAR
EHMREHEFHENO,”J/[NH, 1 H3: 1 B &
B EROFLEFEEER, HXEEFRYRAL
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—o— 30mmolL [NO; VINH, =191
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Fig. 3 Relationship between number of D. opposita
microtubers per plantlet and culture time

under different treatments of nitrogen source

BE#E[NO,” J/[NH,* Tl M A FZ & EFREH.
g LR, AR AT A ES,[NO,”J/[NH,* ]
WE—Er . BEMBABREH TFHBRENE R
BER—FEn,[NO,” J/[NH,* IJhEERHAF T
MERZEHE R
3 iFig
EHYCEBENER R, REEFANKR
A, BT R B — A 5 5 L B VR TR 3 3 5% L BB U2
BREZHEBEFAR. AZRFAARSEREES
LB HBREE R EREH, EFRENERREG
TR EREPRRMARER MARERNTY
HERTEHKENBERT—SERED. 255
HEC ECUSR—EHEHEEIIEEES
CRBER BRI RN R RAEMEN.,
BEIKRE AU ARRESBEHLEDH
BRER BEAHFRABRERY SHE, MHLER
DGRH—ENBEL AU REE KT MR A
TREREZH FEROREBEREN 60 g/L B, HRBR
ERBRELZAMMEBEX. XE5ZHHAYCESRER
BETERNBEBERER—BN ITEFRBIRE
s ERESH EERERRENBRRRUEE S M
MREERMBES YHRFE R EKE L HE B
Rk SRR, AR ROK BB AR K R U
BREBES BEL  BRTFHLELSBRXTER,

23 BERMLUARTEREETMBERHEM (60 D)
Table 3 Effect of total nitrogen content on different indexes of D. opposita microtubers (60 d)

&/ (mmol - L1 FHFER/g FHER/cm FHKE/cm ERARMBRER/ RERK
30 0.461 1aA 0.57 abA 2.02 aA 2.2aA 17.79 aA

60 0.738 6 aA 0.59 aA 1.78 bA 1.5 bB 10. 96 bB

120 0.231 1 bB 0.54 bA 1.30 cB 1.1cC 4.18 cC

£4 [NO,”V/INH, M LB MBI E X TEFIRH KK (60 d)
Table 4 Effect of [NO,” ]J/[NH," ] on different indexes of D. apposita microtubers (60 d)

[NO;~]/[NH,*] P ER/g FHER/cm

FEHKE/cm BHRARMBRER/A RERY

1.1:1 0.376 9 aA
1.9:1 0.438 6 aA
311 0.384 8 aA

0.56 aA
0. 60 aA
0.58 aA

9. 80 bA
10. 96 bA
14.19 aA

1.74 aA 1.4cB
1.78 aA 1.5 bB
1.81 aA 2.1aA

BT SHRESOTEER ERRERCR.H
LW R BUNE B K 90,120 g/L B HEHRH AL
EFSRA S RS BBREES BRI LR
W 0 AT AR AU AR B8 2 7 A K KRR A, A F1
FRERZENERAE . XEREMEFERR
MEREXEEATOEMBARPELE—HL.
REHEYEAFRSHBBA BN ENEEE
FEENER ERFZERAUAYNHARRST B
SYREMEROABSE. HYNARIEREIA

B, TR R+ XA R R A

RBEEREW,[NO,” J/INH, Y ]— & i, K B &
BEATHRERENEANEE BERE—E6. &
B AINO,” /INH" JE R FHAB R XM LA
T B RN SR BT R 5Krauss! 50 8 &894
BE—H.BRERBRELRBREKINO,-/INH]E
HMFREER, HRIHRELARHEE L. FAHBLER
EMHREEREHTFEABELYRNERER
RELGhAEREREMATHEEREARNESEHNER
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SINO, INBEMNTFERYROBREZHAE
U, N EA FREE . XFXHEmyLEL
A THE—-SHHE.

B EBHE BT —ELAHAREFER
KRNERBER DS LR A E KRS FET
BEHR—-TAR, BEAS60g/L AT 60 g/L &
B, BZ &% 30 mmol/L.[NO,~J/[NH,* 43 : 1
BIMS $EFRERER2 A, B E SR A
BRENER. ZERHBEIALEHBRENTT
HEFEE T HARER.
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Rhizomatous induction of Belamcanda chinensis in vitro
ZHANG Yao-hua'!, ZHANG Hui-ying?, XUE Yan-xia®
(1. Chemical Industry and Ecology Institute of North University of China, Library of North University of China,

Taiyuan 030051, Chinas 2. College of Agriculture, Guangxi University, Nanning 530004, China)

Abstract: Objective

To optimize the medium for rhizomatous induction of Belamcanda chinensis in

vitro. Methods By plant tissue culture technology, the effects of various carbon source, NAA, and active

carbon at different concentration on the rhizomatous formation of B. chinensis in vitro were studied.
Results MS+6-BA 2.0 mg/L-+NAA 0.5 mg/L~6% white sugar was the optimal medium for the rhiz-

omatous formation of B. chinensis in vitro. Active carbon should not be added to the medium. The

germination rate of rhizomatous in vitro was 61.03% on the MS + BA 2.0 mg/L +3% white sugar.

Conclusion Sugar concentration is the main factor of the influence on the rhizomatous formation of B-

chinensis in vitro.

Key words: Belamcanda chinensis (L.) DC. ; rhizome; induction
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