I P # ¥ Guihaia Jan. 2014, 34(1):120—125 http://journal. gxzw. gxib.cn

DOI: 10.3969/j.issn.1000-3142.2014.01.023
R, THGFE . DLANE A5, S8 HEAS R R i 00 7 A A 2R v R IR A R AU 2 ()], 7 A ,2014,34(1) :120— 125

Wei YF,Wang RX,Ruan CY,et al. Establishment of high frequency regeneration system for Eustoma grandiflorum cv. Excalibur Blue Picotee and
determination of kanamycin sensitivity[ J]. Guihaia,2014,34(1):120—125

‘XU FEREERSMBERR
BIRFHME=HRAENE
SRR, Edd, WAK, WA, PR, LT

C RSB R 2= A A B2 2 e WLR A AE M 2R S AW R B RS0 8 =, At 210023 )
W OE: WA ER LT A WAT AR LIRS AR 26 TR W R M AME R, TFSE T 6-BA
5 NAA AR B 4 G %k HOR 8 2F AR A58 A, 943 30 L3 T AN [F VR 2 IBA R NAA 355 HAE R RO, T
TR PR 2 FE A X R AR R (Km) W BURE, 45 R X P . MS+0.5 mg « L' 6-BA+0.01 mg » L
NAA RAE A fOG JE 92 58 AN 8 A %35 91%0;1/2 MSH+0.2 mg » L' IBA A 58 A T4 19 3 3 35 5%
B A AR TR 89 Vo s WA I N B ZE TR A K SRVl 25 mg « L', @57 T 22807 PR A A AE M v 4 14
R0 T X R8BS 2 A9 U, iz i A i L TR WY 258 T Skl .
KRR VRS XA MR RS IR AR R RIIBEE AU
FESHES: QI43.1 XHERFRIAAD . A XEHS: 1000-3142(2014)01-0120-06

Establishment of high frequency regeneration system for
Eustoma grandiflorum cv. Excalibur Blue Picotee
and determination of kanamycin sensitivity

WEI Yin-Feng, WANG Rui-Xin, RUAN Chun-Yan, MEI Pu-Cheng,
YAN Zhen-Ya, CHEN Chong-Shun”

( Jiangsu Key Laboratory of Biodiversity and Biotechnology s College of Life Sciences ,
Nanjing Normal University, Nanjing 210023, China )

Abstract: Eustoma grandifloruwm is a popular cut flower and pot flower in the world. In this study, using leaves of
sterile plantlets of E. grandi florum cv. Excalibur Blue Picotee as explants, the effects of different concentration com-
binations of 6-BA and NAA on adventitious bud regeneration were investigated. The effects of different concentra-
tions of IBA and NAA on rooting were studied, respectively. The sensitivity to kanamycin upon the regeneration of
adventitious buds was determined. The results showed that the medium with MS+0.5 mg * .'6-BA+0.01 mg « L
NAA was the optimum medium for adventitious bud regeneration, with 91 % regeneration rate. Meanwhile, the medi-
um with 1/2MS+0.2 mg * L'IBA was the optimum medium for rooting,and the rooting rate reached 89 %;. Besides,
the minimum concentration of Km inhibiting the regeneration of adventitious buds was 25 mg « L', This study laid
an important foundation for the research of genetic engineering on this cultivar of E. grandi florum.

Key words: Eustoma grandiflorum *Excalibur Blue Picotee’ ; high frequency plant regeneration system; kanamycin

sensitivity
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VERS A (Eustoma grandiflorum) , J& =T & H
T 7 SR DY R, 44 U I Sy e 1B R T I R
ZAEE R R AL ST, A 7 B A — L AR R
(ZEPPHEAE,201) , B VF 2 MR8 i % 40 & Ao
AR B (Thiruvengadam et al.,2009) J5 , 14 i) &
FHAE PR AR 25 % 0 04 A € B RfE B bR, A6 il BmT
%%, C BN [ PR b I 1 1 448 AT DD AE R 26 (Chen et
al.,2010) , Jf 5 Bt F 4+ KW {6 2 5] ( Thiruvengad-
am et al.,2009; 2 FELE,2013), ‘ FF|’ (Excali-
bur Blue Picotee) V¥4 £l , £8 5 €4, FJiE 58 i1, 2007
SETT IR I E O R SR 8 A A

A M2 28 R A AL GE I 2 F RO TR
Py ke IR AR AT A 6 P K P b s A ) Y 5 1S )
RESE 1] o 200 by B3 AL 35t 1 R DT T2 A B 4
FREYFRS (B | BT, B 3 BT AT Y S S R CRE %
L2011, X TR TEFMHR, KZHE
AN B A AR R AR R R (AR ALAE, 201D, A R
VARG AR 2 A A A R S i B ST R WL IR A
RPN 2, AN T3] o o T 22 S O, P A AR AR (R A
85.2010) 0 73— 7 i1 AESEAT AL AL I L B T Y
WA ARIC L N oy NPTIL 5L, 3% 35 X 2 05 1) 25
R MGRE MY  A R IR R (A8
A, 20100, PRI Xof e A A 1) 9 308 — ik i 220 o
AP HAE R B b K29 KO A
PR R IR RS R B IR B i 2 (CE B AR5, 20095
XV EEAE,2010) . AWFSE LA 2L 67 I AS B 5 Ah it
VE A SN A 38 ST HAE AR o AP A A AR I 410 7
A E AR R R IR R R S AR T Sy E — 2 T AR
RHE T AL 5T B4 08 H 2 ALl

1 MR 5F&*

1.1 #1#}

1.1.1 M H W 2287 (Eustoma grandi-
Slorum YFLAF T, 0 T BB 4€ 2y b 270 1A A .
1.1.2 A4 A 6-75 & & 1 1 (6-Benzylaminopu-
rine, 6-BA), o-Z% & M2 ( Naphthalene acetic acid,
NAA) . 5|Hg T iR (Indole-3-butyric acid, IBA) , ¥4Il F
Hh [ B2 2 (BE D A 220 3 W) s RIBEE R (Kana-
mycin, Km) , ) T8 50T WA R A R A,

1.2 Ti&

L2.1 REAHHRF SIRET (2009 17
R E)ARD 7 BT A0 A ) i 2 A A

16 10 g « L' PEAKH A (200 mL) H1i2 3] 8 min, 1E
FoRK T gk 8 mins 7EE G & 70 % SRR
60 s J& BTN 0.1% 1) HeCL 2 10 min;
HeJa R K MgE 5 W, 5K 3 min, FJC T I8 48
WA A B TR KR AR 5K R T MS SR B
FRIECT 3 HEME, 0.6 % B AR . K E AT pH H 18K
6.0;7E 0.1 Mpa, 121 C F,K# 20 min) |, & T
FEWHEERK, BFEZREQ25+22)C, 6w E
60 pmol » m”s™, G A ] 16h/8h. W JCHERK U6 W,
DL B 75 B0 ) S 05 35 45 1 0 2 5 A )

1.2.2 REFBHEAE S RBHMMEE 2007 W,
P bERA K 4~5 A H BT 1 ik . B B R E
BN D S NS LU S a7 P L1 B | 3 Sl A )
B UL 5 mm X5 mm PR3, R T T
IR T & 6-BA(0.0.1.0.5.1.0 mg + L") Al
NAA(0,0.01,0.05,0.10 mg » L) 524 4H &4t 16
T b BRI MS 553 58 b OF U8 R gl et e, fiff
H G FRAEF e, B R AL 8 i, B 5 A
He B0 B 3 k. DU I B UL SR, e 35 5%
7 AR C SR AN A KRS, RIS A A
FEZFFAE R ANE ZF AR R = (AR 2R e B
B/ R B EO X 1002 .

1.2.3 % a3 KHARNEFET MS BAR
BT A B 2 D) Bl — X
FIZEBE 4% T MS+0.1 mg « L' 6-BA+0.05 mg »
L' NAA 5537 5 b k17 3 58 (b M8 45, 2007) . 4 JA
J5 PR AR ZE T DD R B 4 T MS JEAC KR FR e
R FE 2 S TR ERIE S,

1.2.4 RRARMFEF HIEFRAIE Bk MS BEA R F 5k
R 3 em AT IZEE L HEA 1/2 MS BEA SR
FF43 BRI IBA(0.2,0.4,0.6,0.8 mg » L) NAA
(0.2,0.4.0.6,0.8 mg « L)y 5E R & il AT R
FEMRIIE S (UL 1/2MS JEAREE FREN XTI . 38 9 Fif
Ab P B AL B 10 L, B 3 AL IR E S
3. VIR B E WS FE R IR 7 B, 0 %
FARNERERRS, Gt £ ELE W 2F T AE
A, #— P05 78R B NAA(0,0.02,0.04,
0.06,0.08.,0.1 mg « L") X5 5 26 1 F-4E A E AR W
e, TG B T (R UL 2 1 AR AR S8 O B4 g 2 AR AR
Bt HROP IR RA KRS SE 805 Rl AR =
CH= MR ZF B/ H R 25 BB E0 X100 %6 5 7 188 2 1
A AR BSCE = 2F 1 AR AR SR/ AR AR 2 BEG RE K
JI = ZE MR B R/ 2 A AR BB
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1.2.5 FARE FH LGN T SISk (b 7
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mg » LAY K, DL E 30 A 2 28 A4 19 Km &A%
R, R G g RN — T R 25 W B TR,
FKHACHE IV BV 5 mm X5 mm A4 )
Yo, BAEEE 6 i, BEHEE S At KB E A
3. DAEI R B WS L 7E 6 JE I, 48 4% b
BRI AN A8 2 P AR R R O R E R (AR AR
B/ TR A AN E 2 D .

1.2.6 X H# ey it 54 FIH SPSS17.0 #fF,
Xof BF 5 i A5 508 43 2R AT B DR 3R O 22 43 B sOWL R R
J5 22 53K O 18 40 B0 AU W) 850 7 647 07 22 0 B
RSB HEATIE Y A8 480 . FEM T 45 R A5 A AR/

BHER A PR 22 5 B % («=0.05),
2 HER55M

2.1 RERE 6BA 5 NAA WAESHAEFBEEN
A

TEXEFR 1 R e A S ) O AL TR 03 K 5 78 15 57
2~3 JE B, Y] FAR I b R 8 2F AR T R,
ANEFHAERRAEFERRESME 1T ME 1 BT
TN e WIRZE T 2 45 R Wos U im 6-BA Fl 0.05
~0.1 mg » L' NAA BEW] W £ i A€ 2F fR A= %, H
6-BA M/EFH L NAA T 2, ZRGR 1450, 6-
BA 0.5 mg + L'+ NAA 0.0lmg « L' ‘X8t
FANE ZE AR G B R A
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Table 1

Effects of different combinations of 6-BA and NAA on adventitious bud regeneration

Kb FR Treatment FEANEFHAR (%)

A 2 RORAS

<6(7II:12:]\I],A'1)A) szaf;v:iiet?ﬁiiﬂl?fdZate Growth of adventitious buds

1:€0.0,0.00) 2.5%1.44 d AEHERD N EEE, 5 5B

2:(0.0,0.01) 5.041.44 d REZEAR A N S B AL D B EAR

3:(0.0,0.05) 15.042.50 ¢ ANEFAEAEMRIG A BB IR o R &7 A MG 6 B A ER
4:(0.0,0.10) 32.04£3.00 b AN FAEREMR G A, R g g amik

5:(0.1,0.00) 89.241.67 a AN 2F S 5R E A L e R R R 2K AR A S BB AL
6:(0.1,0.01) 86.7+£3.63 a PN SN DN T N R I N R s e SENE S R
7:(0.1,0.05) 93.3+1.67 a ANE A A AL AR, 2 o AR R4 BB A L B 0E A Y K IE 2
8:(0.1,0.10) 91.7+2.20 a ANEFINAGHR LA, 2 AR RIS a6 B A B e
9:(0.5,0.00) 90.0£2.89 a AT ANE SR, i BT R A S A A 4 AR A R B AL
10:€0.5,0.01) 90.8+1.67 a ANGE 2F 22 R SRS A L A3 H TR A Sy B AL

11:€0.5,0.05) 92.5+1.44 a NEFREGHA AW FIAR LT 2 E a6 g
12:(0.5,0.10) 93.340.83 a AL R @G AL LA ZE AR, L& i 4t o g ik
13:(1.0,0.00) 89.243.00 a NEFNBOHLE FAED FENER, N, B 6, gk

14:(1.0,0.01) 93.343.00 a NEFNTOAL LW AR, /N, a9k

15:(1.0,0.05) 90.040.83 a ANGE R A ATA L A AR RN 5 A5 AL SR ME 53 B, Bt B I AL
16:(1.0,0.10) 91.7+3.63 a ANEZF RS AR DA RN S A SR ME Sy B L B B AL

TE s R AN RN SR b B A] AT 3 4 22 5 (1 «=0.05 KP) . R,

Note: Different lowercase letters show significant difference at «=0. 05. The same below.

22 AERE NAA 5 IBA MFEAERBENZIE

NAA PUFP A 7] & (0.2,0.4,0.6,0.8 mg »
LD BALEE R (2. A-D), 25 1 3335 Je 8 ik &2
WAHL A A A A EMR, AN e s
Jifi 5 W A AR B TS AL LA TP L, RN BEIE R AR K
U] DL B W B NAA AT X8 F A E
HRFAE SO bR OE B AR B, BRI R B (o,
0.02,0.04,0.06,0.08,0.1 mg « L") ) NAA AbH,
MAF- 2 A AR BRI AR T AR K S AR AR A K
RS IT L BE— 2B WEE T NAA XI5 T 28 # AR R
AISEI (2 3,18 2. T-VI) . 2550, A AR i

#,0.04~0.10 mg « L' NAA ZbHf, 2 /R S &g
B TX 50,02 mg « LAY NAA b #, AR 5%
M 22 AW, BB AR 5 .0.06 mg -
L' NAA FbH B v 57 A B R 6 R BE S 5 AR 21
MR(13.3 %5/#) . #EBMREKINSE L 0.02 mg« L'
NAA Ab AR R e . SR A KR AT & 3%
W NAA AL BEIE T 00 A 8 AR 2 2 30 Je i B R
M S WA RE . AT L NAA Ve B i Ik 1y
AN TR — A K,

IBA U F AR ] % & (0.2,0.4,0.6,0.8 mg »
L'y (B2, E-H,%2), 8 FY
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Bl 1 ARREMEE 6-BA 5 NAA BAA WA E 254 55 0

0.05.0.1 mg+ L) W2edE.

1~16 5:6-BA (0,0.1.0.5.1.0 mg » L") 43515 NAA (0.0.01.

Fig. 1 Effects of different combinations of 6-BA and NAA on adventitious bud regeneration 1—16:Complete combination of 6-

BA (0,0.1,0.5,1.0) and NAA (0,0.01,0.05,0.1 mg+ L'").
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B 2 AEWE NAA 5 IBA X ZEN A ERFAENET A~D:NAA % 0.2,0.4,0.6,0.8 mg +
Vo DA I~ VI &AL NAA WEE 435 R 0,0.02,0.04,0.06,0.08,0.10 mg » L',

0.8 mg+ L
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L'; E~H:IBA ) 0.2,0.4,0.6,

Fig. 2 Effects of different concentrations of NAA and IBA on rooting A-D:NAA 0.2,0.4,0.6,0.8; E-H:IBA 0.2,0.4,0.6,0.8 mg *
L'; I:The control; I-VI:NAA in each treatment is 0,0.02,0.04,0.06,0.08,0.10 mg * L.

EHAERBERN N

Table 2 Effects of different concentrations of IBA on rooting

AEMRE AR

Growth of adventitious root

®2 IBAXEH
TBA R TR R
Concentration of IBA (mg « L") Average rooting rate (%)

0.2 88.942.23 a

0.4 90.0+1.91 a

0.6 91.1+1.10 a

0.8 88.942.23 a

0 (CK) 81.1£2.94 b

Ry ZE 3 L R A AR A A AR B

R 2R TR AR M B AR L B AE AR B

WRFESA At A 5 221 B A IR L D32 i WIAR L 15 5 I
HREFRAT A0 4 5 4 20 ARBORL , B840 WD 2 5 e

M ZE TR R K AR

AR (88.9% ~91.1%) ¥ B3 w1 F X B, (H A TR
WP S AR FE, Y IBA HKE XN 0.2 mg » L!
BF 2F V0 PR A R AR 5 25 AR LA 3 5T 8K
WL R R R E LT T RA K
B4, 24 IBA N 0.6 A1 0.8 mg « L'HF, 21 33t
LY B 2 B4, T AR AN E AR AL AR A

ffi 2 Wi . PR,
+0.2 mg+ L' IBA,
2IMHARAEFBENFTBEERRIRENHTE
AR BE Km XA E 2 FAE B 52 0, DL IR 3
Fa, fE Km W R 0 B, R EZFHAERNY
95.6 % ; Bl Km ¥ BE AW T+ , i HOR 8 2F B AR 32

XOVEE MR N 1/2 MS
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B 3 AFWE Km SAEFHAENEI  a~n. 4408 Km #%E 4 0,5,10,15,20,25,30,35 mg + L',
Fig. 3 Effects of different concentrations of Km on the regeneration of adventitious buds
ah:Km in each treatment is 0,5,10,15.,20,25,30,35 mg * L.

R3 NAXWNESTFHERNPIN
Table 3 Effects of different lower concentrations
of NAA on rooting

NAA ¥ . SV RS
WE e owpmmm T ORE
Concentration . Average root
Average rooting  No. of roots

of NAA rate (%) r plant length
(mg+ LM are s ber P (em)

0 (CK) 74.444.82 b 3.0£0.41 ¢ 0.5540.19 ¢
0.02 80.043.87 ab 2.31+0.63 ¢ 1.6440.32 a
0.04 88.9+2.20 a 9.0+1.08 b 0.92+0.18 b
0.06 90.0+3.87 a 13.3+t1.11 a 0.8340.19 be
0.08 88.9+2.94 a 8.04+1.29 b 0.68+0.20 bc
0.10 91.1+1.10 a 9.3+1.31 b 0.58+0.11 ¢

X4 FRAREKnMAEFBEENFIE
Table 4 Effects of different concentrations of Km

on regeneration of adventitious bud

. AR GE 2 e ..
Kom WK TSR g s o g
. . verage regeneration L
Concentration of o No. of adventitious
Km (mg -+ L) rate of adventitious buds ver leaf
gk buds (%) 5P

0 (CK) 95.6+2.23 a 11.88+0.64 a

5 73.3+£5.77 b 5.20+0.96 b
10 36.7+£3.83 ¢ 1.4240.68 ¢

15 10.0+£1.90 d 0.20£0.19d
20 4.44+2.94 de 0.07+0.11d
25 0+0.00 e 0-0.00 d

30 0+0.00 e 0£0.00 d

35 0+0.00 e 0+0.00 d

0 ) R S N R RS AR B AR A L I LI
Wi ke ey R (B 3. 2 Km WE R 25 mg
L' CE 3 iy DB, A B0 B b BN 28 A
PR AR WA E BB B 1Y Km 5 30 mg » L
B WA AN A, Gt s f ok
DR oR A Km W& 8T &, P E 2 HE
RN S AS 78 ZEH/ B AT 2 R B . HL A5 Ak B

WA R . 4 SR R I R 80 A
B F 7 5 2R A O I K B 4 25 meg » 1

3 ik ik

A A A 0 T3 i AR BRI 1 5 T A 19 45 T
A B AR Sl X A A S AR B 7 A s AR ] (G2
FEAFL,2011), E KM R E 5 E KR AR
JERTHAES AR E FH A H 8 2 017 6
KFR, — ELAT M 3k b - A, 36k 25 BH S 9 555 7 A 2R
(ZEMIEEAE, 20085 XN VK 55, 2011) , AHFSE 45 5 5 1k
WA, EE S BRI 6-BA REA AU R 2
L0 T ARG B 5 T A v R R Y 6-BA I il AN
A I R BRI MBS, MR T
A SE R 9E (4 T 4625, 2009 81, 2012) A BFFRAS
AL BIASE 2 A R R PR 48 A i HLLLOAR
E 2 AR RORES VR N R FE A LA BE S E— 2P 1B R
KR VEAN bR o, 077 L35 T A 35 IR 3

NAA I IBAJTZHTFIBERAER., —RAEKR
W RE AR, BB A2 F 26 AR 5 A K R VR B B, AR A S 0
S A HL G N FAER ., XK
ANGE R — AN 55 25 0 SR T L RO 3 R
LB B, AN F T REBR A K (B kW4, 2001) , I,
ABEFEAE R AR R 5 S B AN RS
AR T H AN E R ERORE . KA
(2005 WFFE T 45 NAA freidi A2 MRk BEXT T < 22817 3
A5 A5 SR 1B e 2 10 AS R L ZE AR L E— 2B I S AR U
NAA X755 28 8 A AR 10 5% i, & 30828 oA
R0 359 2 3 1 B0 R B 1) S i e L s e L B W T R
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