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Transformation of lea3 Gene into Dendrobium candidum Wall. ex Lindl for
Enhancing Its Salt Tolerance”
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Abstract The present paper reports that the plasmid pBY520 containing /ea3 gene and bar gene was bombarded by gene
gun transformation into Protocorm-like bodies (PLBs) from Dendrobium candidum Wall. ex Lindl. After PPT screening, the
obtained resistant PLBs were cultured on differentiation media without PPT to regenerate shoots. Then the resistant shoots
were treated with PPT screening again and the finally regenerated plants were obtained on the rooting medium. PPT resistance
tests and /ea3 gene PCR analysis showed that 6 putative transgenic lines had the /ea3 gene integrated. The transformation rate
was 1.05%. Compared with control plants, the transgenic plants were more tolerant to salt stress (1.5% NaCl), suggesting that
the transformation of the /ea3 gene could be used to select Dendrobium cultivars with enhanced tolerance to drought and salt
stress. Fig 4, Tab 1, Ref 23
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SRR A 200 35 RS bR B ST b T Knapp® L) bar
FH PR S i 18 S PRI X 3t 1 e A 1 3 2= AR S B T A AU T e 1),
B4, K lea3 3k R A AT R B At 22 48 Bl ) 238

AW FE LA barF IR R 0 e br 10 R, 2 R A 22 o 4 i
KRR ERZE AT AL TG, ¥R T K2 (Hordeum vulgare
L.) B0 2 2Rk 2L N lea3 7 AR B2 A (Dendrobium
candidum Wall. ex Lindl) , 3RAGFE IR R, LIRS & H X
BE I8 N FIE 70 X AR B R B B SR B P 5 T R0
AT s A, HET O AR SR IR BT R RS
%.
1 MRS 7k
L1 #F #
111 & VIATIF G S ARAE (R B2 A1 8} ( Dendrobium
candidum Wall. ex Lindl) {4 /% 5 4 A0 28 R 2K
(PLBs) WAk Z 14,
1.1.2 Bk JFH pBY 520/ 5 [ Cornel LK 2% Ray Wu#{
P2 B A A VR T KA M lea3 B M barFe IR (B 22 14 %
LRGSR | lea3 3L RN HIYFER, KRG Act1 g 3)
T, B EPin2 W& LT, BarFE R Tk 3£ H, hCaMV 358
Flnosii ¥ (E1) . Bar LB BT 22 1 R 25 bR 557 (PPT) 1

Pk

Xhol  Hindlll EcoR1 BamH 1 Xba 1

Pst 1

W, S Fri S I F8 B ) D70 24 A J $2 72 ) 4 R
DNA.

123 EREEEEL  HEH &R )P S M Daniell (1993) 481 J7
P08 HE AL SR FHPDS-1000/He ! 3L AR ( Bio-Rad/2y &)/
FE) L 43 U AR B 3R Ak AR 8 5725 dFNAkAR 1S dFE AL
814 h/dZ F k253710 dB A K R AF . ¥ — | Rif83~4 mm
MR BREE, FE A S B IR 5L 38 T I AR 4b BES h, 4 1.60~70
e, FEF e B HES) R HAR 44 e B PEIK, IR
i, LR SEOh . B2 28 inches-Hg, &l IR
B9 em, AR 100 psi, SR AR 1.0 pm, B4 K
JH0.5 mg, A ML & IR, %5 ¥4k 2 TR AL B b #E18
h, PG B QARG IR B AR (25+1) C . JEHR14 h/dS 1 R 435t
PEWRE B350, 10, 20 d. PAZ D[R] RE Ak B At i R 0 A7 22
B EN PO

124 BAAEEMBEREE 5% R A 8 3R — s i
(1) (4] 288 JBBR 25 N X HE 5 A SIS T BR 25 7 16 1% R JE AE PPT 3.0
mg/LIE ) AT iR 175 9%, 4kAR21K, HK30 d, SR 5 I ik
FTAS PO 28 J5 R 25 e 2 0 B 1K B 40 AL % R 5 o Ak b5 97 45
d, B8R AR B AR 8 28 5 ARS8 ZF 0 3 15 92 ZE 42 PPT
20 mg/LIE J1 R B 735551 mo, 185 BIHIPEAE 2R A AR
P B 37 LI AT AE AR B 3%, S K 0 R | e A R

S’J‘—III—L:{>—LI J—l

Act 1 lea3 pin2

EcoR 1 EcoRV
= r—— 1 »
35s bar nos

€1 pBYS20/fck it %
Fig. 1 Restrictive digestion map of plasmid pBY520

113 ®{F (&) 5iExE PCRIXF A FDL2000 markerlly
H K% TaKaRaZy ml, PCRE|YH A4 T4 i, Glufosinate
(PPT% 4 H99%) I | Sigma-Fluka/A 7], NAA, 6-BAK
Sigma/A F 43 3%, WAEHE N Sigma/A 6] 5 2%, H KX HERN
WDSSA T i, HoA A A0 B = o0 b 4l ). gk s 7=
JE. MS +EEHE30 o/L+BIES.5 /L, pH 5.8; EiB L. MS +
T #10.4 mol/L+HEHE30 g/L+3ifiE5.5 ¢/L, pH 5.8; 23 sk =%
TR e 3R 45 MS + PPT3.0 mg/L +RERE30 g/L+IRN85.5 g/L,
pH 5.8; b3 FR3E . MS + NAA 0.9 mg/L + 6-BA 1.0 mg/L +
HEWH30 g/L +35 0555 g/L, pH 5.8; A& k373 MS +
PPT20 mg/L +JEH#30 g/L+3iE5.5 g/L, pH 5.8; AEMUH % 5%
e MS +HFFETE200 g/LHER30 g/L+35fE5.5 ¢/L, pH 5.8.

1.2 ik

1.2.1 ZEJEIKE (PLBs) HyBMkIE5: PRI iz A fih i
B AR AR B R ER ZE R B4R AR B R 3L | FE(25+1) C&
PER AR FR Y4k, 4530 dFEHE1IK.

1.2.2 FRRIDNARREL B AIE AL 58 5% SRR AE TR VK
K & BURLpBY 5201 Escherichia colidE N TR 0 W IR AE & &%
TR ES0 mg/LAYLBFH LRIk 55 9%, 76 1k 5 Bk B 1 7% 122
FhE)3 mL& %7E 5 5 £ 50 mg/LINLBHARE 2 5k, 37 ¢,
120 v/mind %35 352 17, $28 WG 7RG 3R 01 mLAZEFP 50
m L[] 875 37 35 o P 3% 355 3% 28 060 8 A o R R 4R U R
DNA.
R DNAFE B OB AE K s B lea 336 R T 7 14

SRR SRR AEAR B FR 72 (25+1) °C L OEIE14 h/d & Rtk
7.

1.2.5 FHRSERBR E I B AEACH TR 7240 Ay Fe 1L
P BRI A AR ACHE 95 5 T (25+1) G JGIE 14 h/d& T akst
K38, 20 i CHE A ZEBEBCPPT 200 mg/L/K A (£50.1%
Tween-80) s PK 17 AL A Ak A0 X 8 (T3 TR 2R IR BRZE 2 I
PPTHfi ¥t . 40 b 35 37 )5 R BE B D) P AR AR A, SOt R Ve 3K ke
T PCRAS I AT £R 4 328 6 (%) o HECR P AR AR 5 5 10 2 IR R 25
TETCPPTRESE R T [R5 434k | T 855 % 3R A5 (0 T A Al Bk ) v
R IE R4S 1R, 10 dJS WL a2 AR

1.2.6 lea3EBEPCR#M R CTABL 2 B XS 8 L b
K PPT Ik 4K FH ME A Ak - A DNA. 35 lea33E N 7 51 i%
5%, P1: 5>-TAGGTCCCAGGCAGCGTGCA-3’; P2;
5> TACGTGAAGACCTGACCTTG-3’, Sflea35e[A F B k179"
B F B K 549 bp. PCRIZ WA Z H: 10 xPCR Buffer
(free Mg2+) 2.3 puL, dNTP Mixture (10 mmol/L) 1.5 uL,
MgClL, (25 mmol/L) 2.0 uL, 514 (0.1 pg/uL) #51.0 pL, ddH,0
13.3 uL, Taqfif (5 u /uL) 0.13 pL, DNABIHR 1.0 uL. [z ) 4
i 94 °C 4 min, 94 °C 40's, 53°C 40's, 72 °C 90's, 36" MG,
72 C 4 min. REGACHRAE N BIEXT IR, R pBYS204E K FH
P XF HR. PCRI=W 28 1. 2% B JIG HH IR S LK, 79 BT lea3 2k R TE %
AR RRAZ SE N ZH Y A 1 DL

1.2.7 m#EhtERLE B PCR AP AL A AN XT B 5% 28 4k A C 15 5%
I, FEQ25£]) C . IR hidZ M F4RLL R %, 30 A E S
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NaCl 15 g/LEYZEACE; 785 ERE R, 15 dJn WL 6 o B
01, TG AR R o g — B la), LA I 5R ik ad s
A AR DL

2 B 50r
2.1 BKTFERBE
211 BT ELBRAMLAOEXS L RZM XA 48T
25 dFIRGAL4EAC1S dFiG 206 T Bk i 910 di 3SR ER2E
AT d AL, 2k P B FEFPPT 3.0 mg/Lif e 2k i, Hitk
PLBsT5 339 K 8.7%H117.9%, 1] WOl HE 75143 1k 4k 3 BE i 2
PER G B AL F AL RCR, nTRE T b A B T
ZARAN A TG S R4 G AR BE T, A R T ANEDNAR L A
2.1.2 WiEESER AL RAN KA 2R R R e 4k
fR|FFREE PO b Pk & 55 = R A )5, £8PPT 3.0 mg/L
i 196 2 RS BT PLBs. 3 JEK E 15570 d. 10 d. 20 dpitk
PLBs152 3 51 93.1%., 10.3%F119.1%. A2 P 8 1 3%, Bt
PEPLBsTH ZFARAK IG5 2% 1% 5 bifi 35 oo I 435 75 06 1] 14 28 4 4T
P ERZE A R W RIS R A Z Ak 1T
I 4R R 8 3R A A TR O A R AR SR 4y
WA, Pk 8 37— Be st )G R T 4 s &2 #0538 A /MR
DNA, {HK & 15 57 i [l i 5= A i B 091
2.1.3 lea3BESN, HUMEHFEEREE S EMIRERZE
Bl 23 AR B FR B AT 95 9520 d, FERL 2 2K IR R R O vE 4 3R 0
FPPT3.0 mg/LIE J1 F b A7 vE 45 5. W& B, 20 d)i5 X 1R
% T 5 PLBs K Z 1L BB T, £28~40 dfef7, TE %% /o
{b PLBsZR 11 i 7=/ B 4l 20, (o ik fif o HH 40 o S
fiE 7, X} A 2K J R =5 20 7 56 S5 A A0 A7 % HLJG G . TG
7 08 20k 5 M 5705 35 o PLBsH R 1595 3 1 PLBs, #5 Hi %
TP A R AT B 5, 914 AR TTIR
e SR 2505, 45 dJa b TE 464 kk R AN 28, X AN
WA PUME PLBsHI HL R AU IE AN SE 2. 3235 1 A a2 2 5 2 0
PEREFE LT PPT20 mg/LIE 1 F#EHE 5 5% 1mo, ¥ — 40 1k |
) TR PR T A 2. 2 R 2638 bar 3 IR Y AR BT Ik 25 7 07
dRRIGEEHE AL AR ST, Fb P 2R A K R SR
B TCAR L, R S AR5 RPUMEAE L
J5 i 7 A HOH B B SR L AR AL L 040 dIS 4RAE35kk BRI
U AR R, HL 25550 R T A R PR R
2.2 BV ERRBREFITIER

T BT 3R pBY 5207 bar ik [N 7] lea 33 DA 4 3 o 55 4%
FEBUIRA, MACh B S A RS ok b il 0 % 4=
SIS, DR A 85 5 A A T 2 A AR PR 2 8 T har
[RLELAG (9§ PPTHREPE AT 0 1k 1 e lea 33E IR AL #R . HEHUPPT 200
mg/ LK P TR T 55 7300 350k 5 AR AT RR A Xt BB E e, 10 dJe
WME LR, TR R T2 BRRFERPUE, iR R g 1L 8
IR SRR s SRR R ILTRR B R BB R b, 3R RS
IPREARELBR R R (R, Frf PubE Rk B e e (7
2-A), W HERF R g Ak | R 4r K FIIRAE (£12-B)
2.3 #ELiERklea3 B EPCRAE

FIFAPCRIT s, 43 M lea3 it PR 2 465 45 4 51 Ak AR B A% 3t
DR 20 HR. 35 BUPP TV 44 BH A Ak Ml bk A %t BERE AR I A DNA,

R HEAMEERLER

Table 1 Results of transformation of D. candidum

- ;Z?;&[%ﬁﬁﬁ ines PPTYRHKIIME lea3SEINPCRIFRE oy
N % (%?. % .(*.*) Salt
Ha's FogE Ho PPT positive /lea3 positive pla.nts tolerance
Number Amounts plants of PCR analysis
01 5 0 0
02 2 2 2 +
03 3 1 0
04 1 0 0
05 4 2 1 +
06 2 0 0
07 3 1 1 +
08 1 1 1 +
09 3 0 0
10 1 0 0
11 4 0 0
12 2 2 0
13 1 1 1 +
14 2 0 0
15 1 1 1 +

+: H2MIiEhAE ) +: With tolerance to salt stress

12 FeAL IRk (A) FXFIRALRE (B) XIPPTRYHTE
Fig. 2 Resistance of transgenic plant (A) and wild plant (B) to PPT

LA B AR 347 PCRAMHT. X 84k = 110K PPT IR B P 5 1

TR BEAT lea3 3 [N PCRY I A E , FAT [ If 48 15 Lea 3HE A A

bar 3N (Y FFAERR RO IETHE, AU 5 bar K A 1A B BR 4RK

([&13, K1) ALY IR e (LR SRR ZEST08, 3iflea3

FENPCRIAME bR R 6L 7R, Bk B A1 itk AR A R lea 3K X

118 1L FE AL RICR AR, D91.05%.

M 02 02 03 05 05

07 08 CK CK*"

2000 bp
1000 bp
750 bp
500 bp
250 bp
100 bp

€13 Lea33% K PCRAG M
Fig. 3 PCR analysis for lea3 gene
CK™: FHPEXS I (BUApBY520) 3 CKo: B X IR COR AL #R ) 5 M:
DL2000; 02, 03, 05, 07, 085 #k 5 PPTU HA BH P 4% Ak A ik
CK": Positive control (pBY520); CK: Non-transgenic plant as negative
control; M: DL2000; 02, 03, 05, 07 and 08 represent the transgenic plant lines
with PPT resistence
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2.4 EEFEEKRTEREE DT

T AR 218 HARS I R B E B, fTlh
N G AR AR AR 2645 T R I8 B8 1 A I R R AT T R 2%, R
W52 A 26 A2 # AR A H8 B K 7K PCR PR M BR A6 HE G 225
1.5% NaCl 48085 37 3 FRFFR15 d, %558 Himd 8 b 8
ML B 5 dJE X REA R ARG & B, 15 dJR 4Bk et 7s
M, (G R JOLE (F4-B) , HAk AR H 38
IR T EE A OATETE (F4-A) , fREREE a5 % —
BERF )R, R b AR B IR &2 AR A HL & N 2F, X BT AR 22
KEET:. RIGER TR, FA lea3 DR B TRE B K 4 ks Ak Al
ok 35 5L #5 5ik  TiR ER 38 BE 7, DEIA L A lea3RE X 8 e 1 fik
ATt £ BE 7 HH 1 i

L e .

Fl4 FEIEBIRIER (A) FIXEIRECER (B) (0TALAE 1

Fig. 4 Tolerance of transgenic plant (A) and wild plant (B) to salt stress
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foff FH 3 DR R AT 08 A5 AL AR R IR Z 2 R R E
Wi, FE PR SRR L 2 BRI RO AS | s g i L R
J3. ST R R O 32 i e S A s B B A AR Y B SRR
IR T — A R Ak R G0 TG B T S A A A e R B AR Bk
R[] e G A7 A7 B K45 T, AR R I A2 (AR R A
BEYE 019020 A0 45 LRI e 55 50 A K 0 i 0 A 2K
BRZE ML Z AR, AT 5 H AT 6 IR (14 h/d) 41k 4k 3
ik IR A R 35— B R], G R T a2 R 40 3 T AR e AR 4
&4, e #E MR DNA B84, AT b 35 48 = P i 28 I BR 2545

BarFE I 4 i 1 I 22 18 K LB RS B (PAT) , nIfii B2
B2 2EBRER (ANPPT) Ak £76 1. PPTRA A ML & A i E /Y
— BRI, I A B A R S, T S A
R, A FHARFRAL AP PL E A iR 2 PPT
17 2 Y B R 7 35 P[] 30 52 1) 3 7 Ak A R ) 5 5 B e Ak O
R AR, A5 2 30 a0 S 96 00 22 PP T Hi o U7 2o R B8 R
Ve E], P25 A 2 B8 PPTHY TR M RN X 26 J5 BR =543 Ak i 3 il 4
FH, 80 AL S BR 2SI R PPTHIME i ik, 35 T Lk # %
T RREFE, P TPPTHUE i vE ik 12, A TAS T §leal
JE R R

AW 5T T R pBY 520 71 bar K& H [7] lea 33 DI AR £y %
FIERUIRA, NN BRI A ML G TS R i K A AR
Bt G2 TP e Ak 40 R RN P A R R R T bar JE N HL A AT
PPTHRE, FUIS AT 7 1k 1 55 lea 33 R A IR . AR 5286 rh s Ak 2
JRERZEZEPPTZ UK i 1k AT AR 85 7R 0049 T 48 2 /B ARk, 1
ZPPTIS TR M Fl lea3 5L I PCRAG I & 30, A4 4R 24 £ B A8
MR AL B bar L H Flllea3 e B, SEALRORAL, AU N1.05%. 5387

ARSI : 1) 22 B 2 R BRZE R AL IR 2B i & 7R 22, R

AT R O . 2) AR5 A0 40 A il T R BE 8 23 1 fiph 18 13670 i 0

PP M AR A5 7 A e £k i, R BB B M 2 Btk 25, 3)

JEEHNIEDNARWI I S8 G ) T8 E gk b, AT

P R R T barke N, S AE R R R BXTPPTIOHLE, TR4K

K6 W I ALRE 5 Tea 3HE R AR AR B 25 B 4) ML AR 5 7Y

3 AL RURTHE DUECRT BE 52 0 B R 3R i, 28 3 BORE P R B

JET . 3 5 PPT IR PRAS I AT PCRA At AT HE B3 M BH 1 5 fl A ok

MRIATE Y, EPPTIRIKAL I G, — 2 M PH M bk R b &

Bk, PCRAG I St — A IR T/ BB PR PR AR AR . lea3 i FIPCR

WP P A AL ok X 5L A i T 3 Mol 300 B e i — 2B 3 T PPT

VR RS I F PCR BT A HE 3% A5 FE A D7 1 #4947 80k R FPPT

U ARG 0 45V T B, BB X DA R T X G AT R A AL

i, U A PR R AR, 9805 SE R T AR &, HA X%

PR R 36 A

References

1 Lavarack B, Harris W, Stocke G.. Dendrobium and its relatives. Portland,
Oregon, USA: Timber Press, 2002. 14

2 LiJ (ZEZ), Huang MR (3 #{17), Wang MM (LB J#K), Cai R (2£ik),
Kuang PA (I£Jl§%). Research and application on the biotechnique
engineers in orchid. J Nanjing For Univ Nat Sci Ed (F§ Mol K24 244),
2006, 30 (2): 108~112

3 He T (fif#), Chun Z (%), Luo AX (B ), Fan YJ (L %),
Liu J (X|#), Hu MZ (] Ek). Wild resources and conservation of
Dendrobium in Sichuan. Chin J Appl Environ Biol (W -5 55 4= ¥~
i), 2008, 14 (5): 710~715

4 Zhang MB (kIPH), Liang QZ (¥ 1]1), Xiao H (1), Cen P (%),
Fan GQ (FET##), Pan LJ (% Wi ). Study on agrobacterium-mediated
transformation of Dendrobium. Acta Horticult Sin (I8 252#4R), 2008, 35
(@): 565~570

5 Tee CS, Marziah M. Optimization of biolitic bombardment parameters
for Dendrobium Sonia 17 calluses using GFP and GUS as the reporter
system. Plant Cell Tissue & Organ Cult, 2005, 80 (1): 77~89

6 LuBS (J544:). Establishment of high efficient regeneration system and
study on genetic transformation of AFP gene in Dendrobium: [Master
Degree Dissertation]. Danzhou, China: South China University of
Tropical Agriculture (ff&JH: #2 P4 A0l K %%), 2005

7  Chang C, Chen YC, Hsu YH. Transgenic resistance to Cymbidium mosic
virus in Dendrobium expressing the viral capsid protein gene. Transgenic
Res, 2005, 14 (1): 41~60

8  Pan LJ (Wi i), Zhang MB (Fk#b#t), Liang QZ (% H), Fan GQ (G
T#f), Cheng P (F£3%). Construction of vector carrying aiid gene of
Bacillus thuringiensis and transformation of Dendrobium. Acta Sci Nat
Univ Sunyatseni (1L K225 417), 2009, 48 (1): 67~71

9 Yang ZJ (% 18), Zhang X (3K {2t), Zhang MJ (5K F4#), Zhu GF (AR
), Wang BQ (L 2474). The research advance in Dendrobium study.
Acta Horticult Sin (25541, 2006, 33 (6): 1389~1396

10 Huan HF (fB{E##), Zhou JM (JE{i ), Duan ZQ (Bt #i®), Wang HY

(EKJf), Gao YF (5. Effects of oil cake manure application on

soil nutrients, salts and salt composition in greenhouse soil affected by



626

IR TIESEZ s R/ ¢

Chin J Appl Environ Biol

16 %

secondary salinization. Soils (:3), 2008, 40 (4): 586~590
Wang HM (T£L4§), Bao WK (L 4EH#¥), Li LF (4575 >%). Physiological

orchid using the bar gene as a selectable marker. Plant Cell Rep, 2000,
19 (9): 893~898

and biochemical responses of two-years-old Sophora davidii seedling 17 Sambrook J, Russell DW. Molecular Cloning: ALaboratory Manual. 3rd
leaves to different water stresses. Chin J Appl Environ Biol (i Fi 5 ¥ ed. Beijing, China: Science Press, 2002, 27~30
B9 4%), 2008, 14 (6): 757~762 18  Dure L III. A repeating 11-meramio acid motif and plant desiccation.
Guo Y (¥3%),Liu D (XI#%), Zhao L (i#X7F). Effect of extracellular Plant J, 1993, 3 (3): 363~369
phytase produced by Bacillus Subtilis T2 on salt tolerance of wheat 19 Yu ZH, Chen MY, Nic Y, Lu HF, Ming XT, Zheng HH, Qu LJ, Chen
seedlings . Chin J Appl Environ Biol (S}l 53 B2 :4H), 2009, 15 ZL. Recovery of transgenic orchid plants with hygromycin selection by
1): 039~043
M particle bombardent to protocorms. Plant Cell Tissue & Organ Cult,
Xu DP, Duan XL, Wang BY, Hong BM, Ho THD, Wu R. Expression of
1999, 88 (2): 87~92
a late embryogenesis abundant protein gene, HVAI, from barely confers
20  Men S, Ming X, Wang Y. Genetic transformation of two species of
tolerance to water deficit and salt stress in transgenic rice. Plant Physiol,
orchid by biolistic bombardment. Plant Cell Rep, 2003, 21 (6): 592~598
1996, 110 (1): 249~257
. . L . o 21 Nan GL, Kuehnle AR. Factors affecting gene delivery by particle
Sivamani E, Bahieldin A, Wraith JM, Al-Niemi T, Dyer WE, Ho TD,
. .. .. bombardment of Dendrobium orchids. In Vitro Cell & Dev Biol -Plant,
Qu R. Improved biomass productivity and water use efficiency under
water deficit conditions in transgenic wheat constitutively expressing 195,31 (3): 131~136
the bareley HVAT gene. Plant Sci, 2000, 155 (1): 1~9 22 Kang L (HEXR), Ye XG (WX [H), Xu HI (R &), Du LP (FhaiE).
Wang Y (T.35), Zhu BC (&5 ), Sun Y (FM), Zhang LY (JKHE Transferring glucose oxidase gene into wheat by biolistic particle. Acta
F), Luo JP (¥ #F-). Transformation of barely lea3 gene into Alfalfa Atron Sin (TE#)*41t), 2005, 31 (6): 686~691
(Medicago sativa L.) for enhanced salt tolerance. J Nuclear Agric Sci (% 23 Chia TF, Chan YS, Chua NH. The firefly luciferase gene as a

Ae2%:412), 2007, 21 (3): 249~252
Knapp JE, Kausch AP, Chandlee JM. Transformation of three genera of

noninvasive report for Dendrobium transformation. Plant J, 1994, 6 (3):

441~446

MABLTE20114E o> F1EME#h )

(o FHEYIE R JE— O AR B R o P ic B fhACE LT ARG ARk 2k, e v [ e — ) —
By LA Tl 44 B REF 24 35 . F20034F 61 1), AT b6 B 4% 38 AL 24 SCH(CA), T EBRA5 ] SCROR I | v RN )
S SCBUE PE TP S SCBCHE A, v EERR B TIBCHE A | b SOR R RO A, b AL ) (k) B, PR
Wy 2 SRR RN e ] A 2 B 2 A 22 R NSO B R et o [T, (4 TR R © S T AR SCAY )
SEM R AR B BSR4, S g i B W=,

AT AL HMBEYLAE H . B e R 5 ¢ (An Article) FMIAF5E R A (A Letter) , EEL L
BB B IE A B I8 MR o BEALARS AR 35 78 5 AT BE BB 78 PR (A Review) | #F5 %R (A Resource) | BCda /0 4r
(Analysis) | ## KA (Technology Feature) %42 H, i 0l RE U B FIEA R0 8 | Bl2= TR, LA B,
TS B o ACPIE A2 B B A SO 2 S IRE PR 2 B 1 CAR) B CARB L %) MTRLE R F2MH
BEKRG . ANFE L Tk WS KRR MRRR. KRR BRSO AN MR . (O TR RN B2
I T b B AR S 5T 40U AT 55 W % R A S8 i i e T B2 RO, IR T H AT P E 2 ALY & R BB i,
TP E S TR E R — R O,

MG B o TAEY B R, AT A28 H ML, E N EM: Y40.00/3H, ¥240.00/4F; EFrZ 4 $40.00/3,
$240.00/4F, [FNG—T'5 . CN46-1068/S, [EPrtrET] S ISSN 1672-416X, WA S: 84-23, 1T/ Al £ Y4 Hi K5
VTR, 8l 0 3k B g5, st 2.

Mokl 75 FE A8 1 T 75 R 128 5 WU A 13B%E W4 : 570206
e ZHE: 0898-68966415 {LE: 0898-68958180

E-mail: mpb@hibio.org, mpb@molplantbreed.org  Mk: www.molplantbreed.org



