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WE. (AR FARALESE, ARFRAFAAG. [FF) M hE T s ks, 8 3 %% 2.4-D,
KT,IAAA A EXZHHEXE IALZANSFEOHAREFFF. BRKAPRIF, RO FEAOHARE
TARBRATPHAFAOCHAREHE, ARF AT RFFEOSHARF LB T oA RATHITOH AR YL,
MEARAZFASFARGARERF B FI Y, REXTHGEHH.MERY Ertdn, ohF &k % 3 MM
b, R EF ARG ARFEFOREIIMA; RAA T EFLEGARFFZAHRENS MSH0.5 mg/L 2,4-D+
1.5 mg/LKT+1.0 mg/LTIAA; EWEAEHT, BF LG AR %R T MS+2.0 mg/L 2,4-D+1.0 mg/L
KT+1.0 mg/LIAA P A ¥ Z#; MSH+0.2 mg/L2,4-D+1.5mg/L6-BARAARZAAN T EERGHE WG A
e b 3

X # W: FE; vt AGAR; MU B A

FESES: S567.23%9 XHFRERD: A MEHS: 1673 -9868(2018)09 — 0001 - 06

2 H [ Pinellia ternate (Thumb) Breit. JJ&2 KRR ZELETAEY) , B—FESERM T4, DIhZEA
2y, BATERARR . TSRS . BRI IEIK , BL R PiR . R EIMIEEIC I hEZ T TIae! .
RN SH SR, S5, PEEA . HEM R TH TR F Z Mmoo, Rk, LEA —E0NEE.,
XA TR LY HE— B WS, T — SR ORI T R SRR B, R B A M T AR T
R T TR, AT EFAE 2 R RS, SO LB A BE R HOr e = . A TRt D92 5 13 B A5 1 i PR
BUCRA Aoy B AW R IR AE D2 F B AL 285 R EOR A L AR A v, 48 H 2 R4, DU
B KA IG T RAF R Al 7 TR B 55 500 B il v 1A
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= R (g H R AR XD
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L2.1 FRA%H%F

2015 4F 9 A, Pk /N — | EARIE R B ZEM TR ARV + (1 s 2 R p, SR IR A P
KRGS BN (251D °C, JEMIREESN 3 000 Ix, JEMEESY 12 h/d, fF HKH R E &L T &8 b5
PSR FUCIRBE | 6 IS8 5 Ao S Db 47 . A O A R A CR TG 1G5 .
1.2.2 MR RE

oy B Y ZE AR AN T S8 IR K BE 25 A% SMEL PR T Y K 2R e e A JHVEAOR B BE 20 min,

O Wk HM: 2017-03-01
HEWH. ERHRBERESTH (30500041) 5 5K TH A Z 48215 H (CY160204).
fEH R RAERA969 0, B, Wit #dZ, FENF 25 A A B A L5,
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AT TR LR, HHTKPPE 2 h(W R Al 45, HEETFA LEK) . 45 SME (A BRAT J5 E 17 < TR Ak 2.
FHIAE I RE 30 s JE FHICTR K ok 3 Wk, SR AMEIAR S 1 4 41, 43 A 0. 1% HgCl, 3 # A5 B [|] , B
[6] 4354 8 min,10 min,12 min,15 min, (BRZ543A0 5 40, JHTERTE] 2050 8 min,10 min,12 min,15 min,
20 min) , Fifi J5 AL BRATAE A TG B K M0k 5~ 6 W AT R B ZE T 0.5 em X 0.5 em X 0.5 cm 37
R, H AL 0.5 ecm X 0.5 em W5 AY/NE, MEARYIAL 0. 5 em K /NBE, AR BE TR @05 S B R
B MS+1.5 mg/L KT+2.0 mg/L 2,4-D" I, BANEEFRIL B4 6 BB X FREFRM D, 9435 38 b 2
3. 15 d J5 GE i gL R 2 LT .

Ra =(Na/Nt) X 100%

Rs = (Ns/Nt) X 100%
K, Ras Jei#; Rs, MIGE%; Na, JRIMEARE: Ny, UG SMEARE Neo 32 A 0 S ME AR AL
1.2.3 SRAESMEAR 5 i

B 2E | R, AN KR R T A R R MSH1. 5 mg/L KT+2.0 mg/L 2,4-D h, & Fh4b

MR EERE 7 MRZEEE 10 D). 15 dJRSITEGHLESER, K2ER

Re =(N¢/Nt) X 100%

Rb = (Nb/Nt) X 100%
X, Re, AHATE TR R, R Ne, WA AL W IMERE No, RZFRIMERE. geit iR
WG YRR 0.
L.2.4 ¥EEHARFEF

MS B FRFE R 2,4-D. KT, TAA, FIHEABRIFERE 9 NMEMA . /@B iR 1. 84 K m
RN T AT 9 R, WS [R]T i vk L S TRDI R C Lb ) 15 % o B A 45 4 20055 S 1 52 )
BRI 6 4, HAEE 5 MREFRIL. 5535 30 d GGk @A 405 SR A KGN,
£1 HEYHEL(SL)EEKER

Bt dk s #
2.4-D/(mg + L™ KT/(mg+ L™ " IAA/(mg - L")
1 0.5 0.5 0
2 0.5 1.0 0.5
3 0.5 1.5 1.0
4 1.0 0.5 1.0
5 1.0 1.0 0
6 1.0 1.5 0.5
7 2.0 0.5 0.5
8 2.0 1.0 1.0
9 2.0 1.5 0

1.2.5 FRAGHAREH

WK AR, RN T HAE TN 4 fiFHRED, 1. MS+0.5 mg/L 2,4-D+
1.5 mg/L KT+1.0 mg/LIAA; I : MS+1.0 mg/L 2,4-D+1.0 mg/L KT; Il: MS+2.0 mg/L 2,4-
D+1.0 mg/L KT+1.0 mg/L IAA; IV: MS+0.4 mg/L 2,4-D+1. 0 mg/L 6-BAM . &5 35 4% 6 B fr
P 2L, R SR AL 5 DN RS, BAL IR 3 WE R, 30 d J5GETH AR AR R KA K F L.

Ro =W —W0)/W0

P, Ros XA KA, W WOHREE BT & ; WO, 42 & i 5t
1.2.6 FAGHARHAK

PEECKE B M ARE S A A 208 o TR 5 ARG R, A MS+2.0 mg/L 6-BA+0.1 mg/L
NAAM; B: MS+1.0 mg/L 6BA+0.1 mg/L NAA™; C: MS+0.2 mg/L 2,4-D+1.5 mg/L 6-BA™;
D: MS+0. 2 mg/L 2,4-D+1.0 mg/L 6-BA; E: MS+0.5 mg/L 2,4-D+1.5 mg/L KT+1.0 mg/L IAA.
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SWHEKE, 30 dFGEIHHZFER . B 2B, AR RN R A A S48
Rb =(Cb/Tc) X 100%
Rr =(Cr/Tc) X 100%
Ab = (Tb/Ch)
Ar=(Tr/Cr)
K, Rry HERE; Co, HEMMGBHLYE Cr, ERWEHHLEE Te, HADGHLIE; Ab, &
Yol 2R3 %0 Ar, BHCERSESEG To, bR ZEBEG Tr, 4 AR BEL
1.2.7 ¥FAMKGEHBRK
FRHE K 2 EN G, BT SCE 7 d, FREHENANAREEM T LESD e 2 1 L5,
T I AN AR rh, R R PR, RRE R, K 2 N HE . St s R,
Rs =(Fs/Ts) X 100%
K, Fso BTG IOE 09455 8 B8 Ts o BR A0S R 09 41 55 i B8R

2 HRESMH

2.1 ARREREMEEREE, HEEHFIE

DL B o A S He ZE AR AR A . A [ K T IR 0] % ML B9 52 0 A [8] (3R 2) . MR BRI B0 R . i
Fio MR EE I DR 8 min MR, BeZE A Y B R o BE A T R O R A SE T kb, AR i R R
FBL P 8 P ) R A/ A A 1Y 2 B A AT, BRZE L R, BT 7 B R MO B T R, SRR
A HMLANTE KR L, ARSI WIMERIE T BRI R AR SE T R B T R ] Y
AEACTTIE N, Horp oty RFE T RUR 2 . S IR T 2500, ULHHRE 0 Jr 4L 2040 M %5 5 9 HeCl, R, 7T
DL 25 F [ B X S AR A5 T B R L X 5 SRR 7 JRO S5 R — 2. iR L MR B AT R I RO 10 min, H2E
4 Foe CE T BE N 10 20 min, X AMEAHEAT IR IR, FEAS 100 1 B A9 KT I ) 1A, T I 0] 5 3 R R LE
55 AR RE

x2 AREREMENIMEERER, XiERNOZM

g TH B ]/ 18 b
min B T SET- %k PHE/ % B/ Y%
e 8 40 4 4 10 85
10 48 0 5 0 90
12 42 0 8 0 81
15 40 0 10 0 75
] 8 40 2 0 5 95
10 44 0 0 0 100
12 44 0 3 0 93
15 48 0 3 0 94
Hzx 8 38 36 0 95 5
10 36 30 0 83 17
12 38 26 0 68 32
15 36 24 0 67 33
20 36 15 0 42 58

2.2 FEISMEKHIERE

DL R it BB AEAME AR WA [ S A 4107 S A5 00 (3R 3). i )38 3 d I B (i 4
Hilg b4, % 8 d M ALK i@t 55 15 d i A BRI Kl B G ECE @ 2, st s F N
8500, JLEF I, Horh & o M R R BRI ) OB R AT 25 5 A 3 d R BT AR IR Ak, JFTTIRIE R, 4B
7T AR, 15 d RGOS AR, BB A S AR 10000, ToEFR s RS 10 d PR
GECFE @, BRI 15 d @i R A 5000, Ho m2F KM ERR, TaER 22 BAAZF A, A5
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BrTr. 5300, Be2EARAME AL A XN 3 . S 15 e A5 )
WA 2 2 A A5 L S0 T s ML . SO I A R~ B AR A D S A
£3 TRMEEFESHHER/LER

SME R 14 72 B4 (7] / min S WMFERE/ % KRR/ %
s 10 40 85 0
- 4% 10 40 100 0
Pk 20 40 50 15

2.3 ¥ERHGALNES

AN TR) 38 2 e 2 B AR A S kA K G R OR [R). R EE 4 AT, 9 RS IR BRI T IA G ok
HRpdaskEt, BBESRYEE. R W, SR ETHY M RK; 15 di 4 S HE 1k,
2,3,8,9 S AGALKEEL, 2,3 SAOZIRE O EMPRL, A KR, 8,9 52 @ & ARBRL,
R 30 AR R P AGHL BB, Hdh 2.3,9 SR PR E R L RA R TR
HahHsmisT I ERK, SGAHLERRSH N 94%,100%,97%. 2 SR FE P AHAL 25
o, SiBEEm AR 2N AR, FKBFEZ/NRZE, NIER R ERMZE, i — Bt g R
AR B AR 3 SR ih, P E A AL R IRFE OGN PR, KRR, ARKRHE; 9 SRR
P E AR A AR BUOR, s AS, HEARKZEE,;, S SHEFEAGALFESE L
97 % » A2 A RE AR B 5 I % AR R B A SUE KRG8, B Bl B @i A 805 S AR K 3
SR FRAE, B MS+0. 5 mg/L 2,4-D+1.5 mg/L KT+1.0 mg/L IAA.

4 FAAHZASWELEAGHALENBMN

RRES A P ek e HEE/ ] GO

1 25 29 86 ++ KA ZE AR E AR
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3 28 28 100 +++ RO WA

4 28 31 90 ++ A58k
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6 25 28 89 ++ DR A AR ER

7 20 26 77 — (Rl
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9 29 30 97 +++ HEmARE G, HAERKZEE
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IVik 4 A IR B T E A AU E K, Hd 15 RS 30 SUR e g, 2 5 A0 40 41 SUR 0 A K %
GyR 2.3 M 2.4, HEBRL. (HE, T SaGHSER R R P 5 WA EMR . IFZ o b i 28 5 i 1
B, AT UL 2, 4-D 7F 5T 5 R AR AR R T2 A U B, B o Ak B ZE RAR TR B A /R AR . I 2
HOMEFS O g AL TS A 2UE KR, IR @ E s A, B IS 85 9% 2 (MS+2. 0 mg/L
2,4-D+1.0 mg/L KT+1.0 mg/L TAA) 7E 2} B A1 15 41 2188 58 Jy T 250 5 4

x5 AEABZRLAEGHFERGEHLIEENZ N

b BB H A K i O S
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2.5 ¥ERGHALANHFAR

AN TR 9 2 L b AR A AU E AR R R WL 6. N 6 PRl A . 5 Fh R 3R L AR A
SYFAGALEF AR, BiFSHERSAME. FEHFSAAEETE. 5 FIERENIES TS5 2
56%,74%.81%,50%,56%. Hrfh CRiFEGGAL B ZERE G, ShAaGAL LB FHRL, A
AR, FEE AR E, B C R IIF SRR KA, BRI T8 UM 7TV, @i A
RS T~9 KM 8~10 AR, AR B FIRIFEFH MBS . CRFRIFEFH MR, 7T C
BHEEEAMNTHESLEOGASUER. PEERARKA G0, ERRE GRS BE. Bril, CH
FH(MSH+0. 2 mg/L 2,4-D+1. 5 mg/L 6-BA) it 47 F| T i 52 & A i 41 40 2 AE 4.
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Wb HREFER/Y BHREETHE ERE/ N BHARTEHE A K O w
A 56 6~7 25 2~3 WS, WAMEM, EE S K@
B 74 8§~10 78 7~9 ZREOH:, R AE, T
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3 ipss

BRI T UE. A A A0 i B AT & o7 SRR I TR BE A A AT AT A U AT AR Dy A0 4L SR I AR AR, R
AN T A7 2H 2 43 A R oAb X B R B S T s DA R K TR M T 25 S K, i AR A 405 7 s M R 11 i %% 1
YL AR E A S SRRE, EEE A L mAR PR 2R 0 MR RCBR SRR O AME AR B R AR
R AR BREE RAREAMER R 3R 1 A H R MR ALE G . 3 M H RSN, SR a0
HAUE T KOS Y L RO B s BRGNS R B 3R S R
YL m AR T amaLs s s

AR Y0 FH 2 AR L R B HZEAE R AR e B AR A A A 20 S ROR B dr . iR B T 100905 H
WM R, SR 8500 i WIS, E5Ie 57 62 g R — 5, M5 Bl RE " IR A A
25 AN, YA A SUE S TR MR AR | AR R S B DAY, X AR AR A 45 4 AU e A R T
AR 5 IR % B ME A, T REAE A AR AR KO R ) T e B A S AL SRR

AE KA ISR AR K A i A% R DR AR B AR A AR R aR AR AR SR R R AR &R
W, WALt A8 NI L B Uk, TR, 78 @ 2 m A 0 28, )i = A K i
IAREMR. BFsE R, AR ESMEAHEN R ER L EEEY EGASR RN - REENE, ERKE
I L 53 %4 28 00 38 21 0 G ) A0 20 25 S oA B Ao

ARHFFE K B 2, 4-D i vk 2 A AL SV 5 AR R A R B AO/E L. Y 2, 4-D i iR R
B, 5 S s amm A g, ARG, (BRI R0 4215 4010 2 G A s/t AR s 2 2,4-D i
R R, A E A A AU AR R e, IRE S e A AR A a Rk, ERZEE. AME R
Site k. AR E e A R TR E @ H A A KN @5 385575 MS+0.5 mg/L 2,4-D+1.5 mg/L KT+
1.0 mg/L TAA, P4 HE: R 2 4k 085553 MS+2. 0 mg/L 2,4-D+1. 0 mg/L KT+1.0 mg/L TAA 555
I, — 5 T AT AR HE A A AU A K, S — T AT A0 A SR ZE Y 4 k.

AR I N SR RO 2 005 S L 3 (8 B oy Ak B 35 55 O TR P B A S AT AL, ST T AR R R
T AR L i S B ZEAE S AN AR A B, AR 2 s RS S i B AR AN AR, AR T A
BRI FE RN MS+0.5 mg/L 2,4-D+1.5 mg/L KT+1.0 mg/L IAA; 7EREFHREMT . FEE a4
AL T MS+2.0 mg/L 2.4-D+1.0 mg/L KT+1.0 mg/L IAA H4E KM MS+0.2 mg/L 2,4-D+
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1.5 mg/L 6-BA ¥ 37 S5 A R T4 E @ O 20 SUn0 AR AR AN 25, DAk~ B 1 A2 25 0, 0 8 i 2 B o 4 41 41
V5 00 e HE AME A T B AR T 5 4L 805 S B B 3R 3k L O JROMUASE 40 JH0 3% %~ B R A A3 7™ 0 1) i T B
E BT 1 A
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A Regeneration System of Pinellia ternate

WU Neng-biao's, CAO Rui-xia', WU Si-jing®, YANG Yi'
1. School of Life Science . Southwest University/Key Laboratory of Eco-Environments in
Three Gorges Reservoir Region, Ministry of Education, Chongging 400715, China ;
2. High School Affiliated to Southwest University , Chongqing 400700, China

Abstract: [Objective] This study was conducted to build a regeneration system of Pinellia ternate and op-
timize the regeneration conditions so as to obtain high-quality plantlets for cultivation. [ Methods) After
screening out suitable explants of P. ternate, the experiment materials were divided into nine treatment
groups according to the orthogonal design and treated with 2,4-D, KT and IAA to induce calli. Uniform
healthy calli of P. ternate were selected and inoculated to four multiplication media. Petiole-derived calli-
were selected and inoculated to five differentiation media. Then, the effects of different media on the roo-
ting and sprouting of P. ternate calli were observed. Finally, the regenerated plantlets were hardened and
transplanted. [Results) Of the three explants studied (petiole, leaf and tuber), petiole was shown to be
the best explant for callus induction. The best callus induction medium of P. ternate was MS+0.5 mg/L
2,4-D+1.5 mg/L KT+1.0 mg/L IAA. When culture was made in the dark, the best callus induction me-
dium of P. ternate was MS—+2.0 mg/L 2,4-D+1.0 mg/L KT+1.0 mg/L IAA. The best rooting medium
of P. ternate was MS+0.2 mg/L 2,4-D+1.5 mg/L 6-BA.

Key words: Pinellia ternate; petiole; callus; plantlet regeneration
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