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In-vitro regeneration of Pinellia
ternata from leaf explants
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( 1. College of Life Sciences, China West Normal University , Nanchong 637002, China; 2. Applied Research and
Development Center for the New Technology , Ningxia University, Yinchuan 750021, China )

Abstract; Leaf blade of Pinellia ternata as explant,a system of rapid propagation was established via comparing two
pathways of direct and indirect organogenesis. The results showed that when the young leaf blade segments were cul-
tured on MS medium supplemented with 0.5 mg/L 2,4-D+41.0 mg/L KT,callus was induced,and the plants were
regenerated in 90 days,and the differentiation frequency was 74 % ,each explant produced 5. 6141, 04 tubercles. As
0.5 mg/L NAA and 0. 5 mg/L BA were added to the MS medium, the medium was optimized, After 60 days cul-
ture, plants were regenerated directly from the young leaf blade explants without visible callus formation, the differen-
tiation frequency was 76 %5 ,and the tubercles differentiated from each explant reached 9. 97-40. 81. One month after
transplanting, 100% of the plantlets survived.
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HUHE, EHTLBAFERERMM = EEA
%y, AETHZE,#HTEENAIRERELTT
(FBRLC,2005; L FF 25 46,2004) , HE A REHAR
R (Peng,2005) , F B A TR B A =R A G, Hik
N LM B8 8 0 R R B — KERE .

HEAEFEARAEMBEENARER. BdH
GHLMBEBIHEEEK TACSHT XKERE
(Shoyama, 1983; /% 5% B %, 1983; 2 5 « %, 1985;
T, 1989 T ER%,1995; B S EI%,2003), R
MHALRE KB BT ERENRE(HEF
FBREFEAFN), — RN ESERGRH
EREEANBER, XEEHTI AR LTR G B
ERAESRGHENBREESBEEHEEKRY
LI IRIE (BEE 45,2004 K B R %,2005) ,HHE
HIRRELNRBE LR 8.3%, B b
PREHI~5MN), ARRX—XEE, RN AR
MR HRARMEAS X E—-FRENE N, B
HRAAESERERRE  BEEAETAHAR
X—AH— R R E LR, BN
IREMARREENTEZERATREEH RS
RIZRABEAREER,

1A S %

1.1 SMEF SR

=22 EF (P. ternata Breit ) R AN EE %
MHAEEN  ETERMERFEGR#2%5KER
MR AEE MEFHETR 3~4 cm K H1E
SR, SMERRE T BRKFE L b, RE
EBBTIES LR 0% EKESE 30 s, HE0.1%
FHREBH KE 10 min, THK MY 5~6 &, B it
W BT B, BT 9] T, P E R SR R R
BHEMS MR, BAE 3I~4 M, BER 3K, 4t
50 MAHEE,
1.2 #ExE

EAREFEY N MS, HERETHENAEKR
WHYRASE. HFREL MR 30 ¢/L,3g 7.0
g/L,pH5.8, HEFELFET 150 mL =/ F,
FBH25 mL, & 121 C. 1.1 kg/cm BEEERE
15 min,
1.3 BER&H

BFEE R 252 C,EBEAHN 12 h - 47,
YEERRIRE N 2 000~3 000 pmol « m? « s7,

L4 ZRAPESFITSH

MREEME. B2 d 0K 1R, IDRIMEERR
B e mE b B R B HRRNGAE T R
RS LRY SE IR BUF A0 B R A ORI SRR, 30
dEGIHTESER@HARFIR=T"EQHAL
B R g/ E R B R B %X 100960540 d FER I
DR UAR = HRENBHALRE/ B
RS X 10006, pbaR= oAb s K Bt
R8BI R B X100%) : S H G4~ SME 4L
HRZER B MMEE LR R ZE R =010 B3R
ZEH/ oA BRER BAHARSE, 581 IMEE
DRI RZEL =210 R ZE BB/ RZE
B R0 CREIES T WMR/E . ANOVA 47
il

2 HREAM

2.1 MFEBELEME®REE

L1 BHARHOBARANERE UM R IR
g, &G 11 d, SME R I 4 BB HEE, Y1 0 FF
WK AR, A 25 dEERRKEG LR
HREGHR. 30dE, TRAAGAR EHIAA
BHBRY L, HERABRY FEMHEFEZHRE, X
BREREHRKRAEFROAAENAR. 50 d
B EAERNEHAARE U RGANER FH
JB R KT RIRE, K UT BRERKWBRF, K E
. BREEZERMIFNEE, 0 dEGE R
THWEER AR,

®1 2,4DMELFEEMNA—SREHHME

Table 1 Effect of 2,4-D on the one-step
culture of excised leaf in P. ternata

/M
2
pup B mex AR g
(m’g/l ) I:I/c‘) of Induction tiation No. of differential
. . 0
callus rate (%) rate (%) tubercles per
explant
0 0 14 3.16+1. 26 ab
0.5 30 60 74 5.61+1.04 a**
1.0 5 10 83 1.1642.02 be
2.0 15 30 0 0.00+0.00 ¢

RS EHBE AR FENEREEHRETH 00,05 K
F. TH.

* * Same letter in the column means no significant difference at a-
0. 05 according to Duncan’s multiple test. The same below.

22122, 4D ¥ A HEKR R —~FT RGO YA
KT %UE?SI 1-0 mg/L 617274‘13 B‘ng%_\ﬁi&%juﬂ
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BHALRER U REEEL HERAEKL .
A 2,4-D B, ATE A GAHL, TR EENSIMEE
ERBERRE, BT, FERDSBERITRE
M. MA2,4DEHEEHHGAHR,ERE 2,4D
WHEO0.5~2.0 mg/L)KEM. AGEARFEFEMN
60% TFEB] 30 %0, BASMER LB R ZEL 5. 61
+1LUAANMBOBEERENL. H2,4-DWRENR
2.0mg/L B, HEFXH4L. 0.5 mg/L2,4-DF 1.0

mg/L KT H4HE&,1. 0 mg/L 2,4-D 1 1. 0 mg/L
KT MASHER FROS,1E 0.5 mg/L 2,4-D
1.0 mg/L KT MASHERORBEEL VRELR
%37 1.0 mg/L 2,4-D #1 1.0 mg/L KT WASE
BEREL. EREHEEHEF,0.5 mg/L 2,4~
D# 1.0 mg/L KT W EHAEGHEMFREBEMN
F—5RE BACHNAGHRESE RN 0%, 4
K 747, BN IMER SR ERES &

BRI A ML ERRIRCMNAZFMAEERR; B AL CIBRIERR: D.E. F4/ itk FBR=E1FABNEA G,
Plate |

E;Regenerated plantlet; F; The plantlets transplanted after three and a half months,

5.6141.04 4,

22 HERERENEKBE

2.2l Ao ABELE UM RYIREFR, BH
J& 7 d AMERF I B tE, U O w T R R, Bl
BAR. A 24 dERERENIGRAEVENRG
HAABR, MELAACHEERY, 28 dEHER
YA SRR, XERESMEEEANEF
S ERVBERNMIKERE, FATHREMK
BABEHEAECHRENARBERT A, FERA
BARERRRE, RUTFERERMIKE, L L4
M BRREEERERMFMEE 60 d EHERT
MR BEAEKRERT :B.C.D.E),

222 NAASH ¥ LBt h —F ARG WY@ BA

A:Differentiated glomerations (tubercles) and villiform roots; B:Differentiated seedlings; C;Formed normal roots; D,

WHEH 0.5 mg/L B, NAA B9 ¥ B 85 B 5 v & 4
HENS R BREER, HERILE 2, A NAA
A, SMERE S LR IBIR, J 4%, T HEASMERK
EAEEMRERE L L3R EHEBRR
. MANAARHERS T o403, B NAAK
FE (0. 1~4.0 mg/LY K3 i, s 4L e M 612638
B 76%, R X T ME] 48% ; 188 N FME K431k
BURZEBON 8.99+1. 06 NE TR/ B 5. 9440, 47
. NAAWE X 0.1 mg/L B, SMEIK LRI R ZE
ANsNAAWREETE 0.5~4. 0 mg/L {5 B A B, SME i
SEBIRER ., RA Y NAA ¥KEH 0.5 mg/L A,
MR LR ENIMEE SRR ERR IR
B8l 76% 9. 9710, 81,
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2.2.3 B HBER RANMITAX MS+0.5

mg/L NAA+0. 5 mg/L BA 335 5 b 5940 55 1 o

TBR. —TARMNELERERY, DR AFANE

7R A /ME R B R IE A — I GR 3L, H T

VW B =, BRI Rk 100 % (BRRL: ).
£2 NAXREFEGHF—PRBEBRE

Table 2 Effect of NAA on the one-step culture
of excised leaf in P, ternata

SRR A S

RS

: 2

NAA L Differentiation ﬁ'ﬂgﬁzlﬁ
(mg/L) No. of ex- frequenc No. of differen-
me plants formed (q;) 4 tiated tubercles

tubercles ’ per explants

0 2 4 3
0.1 31 61 8.99+1.06 a
0.5 38 76 9.97+0.81 a**

1.0 35 68 6.54+0,74 b
2.0 23 40 6.76+1,24 b
4.0 24 48 5.9440.47 b

3 BHEARANEBENMNERBEEENKIE
Table 3 Effects of different transplant way on survival

rate of regenerated plantlets

G R

Survival

rate (%)

I EHERR EFAREEZNBEOBEL 87.5

BERBR EFAREEANENEEL 92.6

I EEBREFRISAZBENEELSH 96,7
UHERES

N BURBR.BERENEEZHENERLS 100
HMOWERBE

BRI A

Type of transplantation

=

3 W

3.1 SMEERRIERE
FEXERARAERS A Y AR 2R, %
000, M BB R SIS T SAME R R
SHEREBR B EAE BRI RBAIMERER B E,
ARREAR—, FEFRELE(1983) Bk B & (1989) kB
FEAYDIAITAFHIESEIBREECHER. T
EZFAINTHESFREIRE, HERE
(1994) ZHHECOMERKARERES T
YER AN, TR (2003) T 2 40 B 45 SN 408G 40
H R B T AR RIS . XN B SME & B B 46 FAE
W EEZZHE TP, B R H R
TEWRER B EN AREENAEREEHNESE
Bm B RACR (LA EY AR H M4 ,1988),

BHORFAHE FARERERELEUREFRF
HESIERYREMBR, I TREH/NMEEHR
HERALBRP-BRXRAR—-BHEOEETHE
SRR CRETREFHNER. ZHUERT A
REN HEREEIMEER, RS TRE, HELE
G ENEENE, ERMHAR KR, FA—EBRT,
BRARMBREENMEATRAE, RETHFEE
B &, BB R IE4H U35 5% AR 04T
32 AAHREAMEREEGHE—SH BN
HEYHAEFRBABRREERNIMEKTE LS
HEBRBHHR RERAGHAKB R LR
EroNFE BRHEEBIARERELBERE
BOEZEREHB, MR FEER, BARER
B, M—SREERBIMERERSHE ATFE
HBEISERE L MEEBEERERELES
16, AL B R EREF  HEERELN L
(P RA%,2003), HERFAWRER . BERAH
A BAEPRT,HBREEREFHE, REMEE
RORBERFFREMAREE, G T RKABAERE, FEHN—F
BE T, AAEE - iR EETIE.BERZRSE
P, ZRERP RN BAREE, A SR
BRPYRZEZSAGHALENE. EEATEH, R
IRETHE-PRENFEHER. —MELER
GHANBRN—S R, —MEREIRGAHSH
BH—EMRE. XP, EELEEEKEIMER B
SME AR b 43 A B 25 A 2 AR T B 18] O R b AT AR
T MARE - P REIBFARAZEHHGHAR
X—3RAT, AR R A=A, 0T LR S AR B R
EEMB R — TR, FUSERILA
BARE B, RATE A MS+0.5 mg/L NAA+0.5
mg/L BAEREE RIMBRE LN BEEFE.
FHHAAEFNMREEELEY, I E— g
FrEE L —RERBREY. FANEERMEMKE
TR ME A B JB 43 46 BT LA B R 5 & AR AN
#F, EETEHAKN MS+0.5 mg/L 2,4-D+1.0
mg/LKTETH ARG NENKERTSZHBE
HEKEERE XS5ERBH 98D . HERBE
(1989) ARBFREF (199D XM (1992) T EE
FASOHWHRER K. RMKERF MS+
0.5 mg/L NAA40. 5 mg/L BA fh, il 3N EH
WESMERNEREREEY, MERERE &
— %R,
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3.3 ARENBHR

ABEBRALRT . RABHNLTHIAEH.
SIREN B IF MAE 2 4% 1F 2 AT A2 30 5 B B SN AR Ak il
B.2PHYBE - HFEIR, RERER. &%
5k AR J7 3, Xt 4R o 58 B B AR A AR AT
TR B RS, HRE 20— A%,
ERFHELHERLSAVHNERRGERTH
BINMAE REEEXH 1000, TBRPRIAF LK
HAEBREHIHLR, M ERPERSIR . BEE
®OHMEILRAXSEHRZHER EERRTE
ik, B —~BEREF FHERRWERA R
WEFMLB /PR ZEHT T B, RAENTRIRE,
0B R W RS 5RO TR AR DR
ZNREABDUSERNHE ZS5FEALRSE
(1992) KGR~ ., XTHEMKNBREREELK
Ha R A — S5,

B %W :

L4ERR. 2001, ¥ H - XEEM] dbx . PEPEHHRM

IHEHEYARERES. 1988, SFHAYHAEFLAER
(M]. B& LRI AR AR
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FARIBAEHBH

Bai YCEH ) ,Gao SL(E LLAK). 2003, Orthogonal study on indu-
cing embryoid of Pinellia ternata by tissue culture(3 B 20 #7115
FHESERENERZE)II]. J Plant Res Environ (EY) ¥
BESRFEER) 12(4):16—20

Gong CW (2 g, ). 2005. Study of comprehensive cultivation
techniques of Pinellia ternata CEEESRBHERHROI].
China J Chin Mat Med (Fh B #7%),30(16) .1 240—1 242

Han XZ(& 8 B, Zhang ZG (3 38 E), Liu H(X ¥E), ez al.
1989. Study on the technology of one-step culture in Pinelloia
ternuta (L EHAREF—RUERB RO Chin Trad
Herb Drugs (PR Z),20(11) :45

Li GS(ZE ) , Zhang ZL(I #30) » Mao WY (B HR). 1992
Primary report of breeding seedling from tissue culture of Pinel-
lia ternata CEF AL FH T HOMOLI]. J Chin Med Mar (F
Z5H1),15(7) :13—14

Luo CK(F B #) . Peng ZS(# E ). 2003. Advanced research
on the technology of one-step culture in Pinelloia ternata (¥ H
AAEF—HSREHEROTFRHARII]. J Anhui Agric Sci
(BERRALVBE),31(5) . 798— 799

Luo GM(% 6 #1), Yang YQ(H FEF), He Y(fTFE). 2003.
Study on fast multiplication of Pinellia ternata (3 X By B

FERFO]. J Chin Med Mar(Fp25#5) ,26(10) :699—701

Ma KS(ZFF %), Ding JC(T % %), Zhong GY (£ HER) , et al.
2004, Contrast cultivation test of Pinellia ternata provenance in
different regions (7 [F] He i ) 2 B R XY 1 4% B 30 3 (1],
China ] Chin Mat Med (7 B 2747 ,29(2):184—185

Peng ZS, Cheng KC. 2005. The reproductive biology investigation
of Pinellia ternata (Thunb. ) Breit[]J]. Pakistan ] Bot,31(15) .,
125—128

Ren JH(EZ ), Chen KR(BRFE ), Xu QF(HRIEF). 1983.
Study on inducing of invitro shoots in Pinellia ternata ( =M 3
BB EBREHESJ]). Plant Physiol Commun GEY 4 B
EBiR) 4:44

Shoyama Y. 1983. Clonal regeneration of Pinellia ternata[]].
Planta Med ,49(1) : 14

Su X(F#7). 1989. Study on inducing of callus tissue and regener-
ating of plant in Pinellia ternata (Thunb. )Breit (B S5 H
HWHEFAERBENTROI]. China J Chin Mar Med (1
HEF I E),14(11)  15—17

Wu Y(R$#). 2003. Identification of Pinelliu ternata and Pinel-
lia pedatisecta (LR SR G BHIXBENWEIDII]). Lishizhen
Medicine Medical Res (8t EHEHZ),14(1) ;33—34

Wan ML(JTZ %) ,Chen HK(BEE ) » Zhan YH(B I 4E) ,et al.
1995. Studies on tissue culture and rapid prolmgation of Pinel-
lia ternata (¥ HHAK F S RBLHBIFOI]. China J Chin
Mat Med (FF B Z5F¢ %) ,2009) ;526 —528

Xue JP(EERFE),Zhu YF(RHF),Zhang AM(KEZR) et al.
2004. Research on direct formation of microtubers from Pinellia
terata (P H R BERIZHEBEBERROHID ] Aca
Agronom Sin(YE¥1%3R) ,30010) ;1 060—1 064

Xia HW(E 8 R) , Zhao YL(#® A ), Zhan KQUIR T EY) set al.
1994, Studies on tissue culture of Pinellia ternata ( Thunb. )
Breit(f A LIFFIBFOI]. China J Chin Mat Med (F
PEFR D, 19(12) . 720—721

Zhang AMCEER) , Yang SYCH £ E) , Xue JP(BERETE) et al.
2005, Effect of different factors on direct induction of microtu-
bers from explants in Pinelliu ternata (70 312 FMEEK
HEBSERREDREMGEW ] China J Chin Mar
Med (P EFHZ &) ,30(8):576—579

Zhu PFCRPEX) . Mao WY(E X&), Wang DICERA) et al.
1985. Plant regeneration from tissue culture of Pinellia ternata
(CEMEFALREFRBELEMBO]. Plant Physiol Com-
mun (LY A= B 258 ), 3:26

Zhu ZROR B ) , Wang YSCEKM), Yang YZ(GHALIE) s et al.
1991, Studies on rapid clonal propagation inruvitro in Pinellia
ternata (M L AR B FRALEH R J Guizhou
Agric Coll (Bt AR BRHR) ,10(1):40—45


http://www.cqvip.com

