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B E MR ERETE RO H . ZREN: HHSHE6-BAMBERENZEIBRK AdYF, NAA 5%
A ETTERSERENEER, HEERFHESN6-BA40mg/L +Ad2.0~4.0 mg/L+NAA 1.0 ~2.0
mg/L, FEME 20 ~40 g/L + BT 200 ml/L AR THRENTZ R, AAFWEERY, BEREERTH FSAL
MHIR LREHRER ERE T M NASRME, YRARER, RAFIBRS -BHYRERERERE
FHEML, BRETFRNLREIRE,
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Efficient Somatic Embryogenesis from Leaf Explants of Phalaenopsis in Vitro
Culture and Histological Observations
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Abstract; The leaves of Phalaenopsis were used as explants and cultured in the 1/2MS basic medium
with different kinds of plant growth regulators for somatic embryos induction. The effects of different concentra-
tions of three kinds of plant growth regulators of 6-BA, Ad, NAA and their combinations on somatic embryo-
genesis were studied in in vitro culture. Meanwhile, the influences of the concentrations of sucrose and coco-
nut water on somatic embryogenesis were studied, too. The results showed that the effects of cytokinins 6-
benzyladenine (6-BA) was better than adenine sulphate (Ad) in embryoid induction. The auxin A-naphtha-
lene acetic acid (NAA) combined with given concentrations of 6-BA and Ad could effectively raise the fre-
quency of somatic embryogenesis. The optimum plant growth regulator combination for somatic embryogenesis
was 6-BA 4.0 mg/L +Ad2.0-4.0 mg/L+NAA 1.0-2.0 mg/L. 20 —40 g/L sucrose and 200 mL/L co-
conut water added in the medium was of benefit to somatic embryogenesis. The results of histological observa-
tions indicated that somatic embryos originated from upper epidermis and mesophyll single cell nearby stoma.
The course of somatic embryos development was similar to other plants. Finally, the somatic embryos became

protocorm-like body.
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corm-like body

B9t (Phalaenopsis) WMATEBEFE BRI T ERRFMARBEIER (NEE %, 2005;

WA ERA: 2006 08 -23; HEEEME: 2007 03 - 12
ELWB: THEARBERLESTE (070411010) ; RYMERHTEETE (04023069)
* JBHAEE Author for correspondence ( E-mail: hxl@ njau. edu. cn)



http://www.cqvip.com

£ 000 http://www.cqvip.com|

432 H & 2% # 4%

BEL 25, 2006) FABRBHT, BARZER. HWHEZFFRTHELKFEIRZE (Protocorm-like body,
PLB) . K[ERRZEM A4 B TESL RS (Park et al. , 2003) sAZELR, M EREFEETE
(Begum et al. , 1994; Ishii et al. , 1998; Chen et al. , 1999), I E N 2 ARG &
A2 PLB R BRI B, SIS X R FHREMFEFIERZ RN AR ZAETE (Begum et
al. , 1994; Chen et al. , 1999, 2006; Z= NLFIFAFHE I, 2003), FXFH et S EAESFEHERS R
Ri&kBHEBARE (Begum et al. , 1994; Chen et al. , 2006), HFEIFBEAH, FAEYEKAT
FIB R R R TDZ &, ARB SIS 2 KB BAMER, RETIR TRAF AN
JURMEAE KRR R KA S . Bt EERESESME T ERE R AW, &
SET B 2 R B AR SRR R R AR R s RIRE X RAERRRE R I AT T A RENREE, R
S 22 K FRRZE R A % B MO S AT S AR Y — S SR SR, it — BT sT 227K
FERETE AL LA B st L) LB AR R —E NS HRKE,
1 MEETE

MR T AR R A S I B, MO RGUER (BN, FrAsE
R 3 ~4 R ERTERE R, AT FRE N 1/2MS, 040 o/L HAEHEREREN, BE
KHHETA 1.0 mol/L KOH WA pH 5. 5, MYWAEKFAWTHAS . FHREERE. BIBHESFLR1 ~
4, B FUIMEL 1 ecm WM TARMEREL, B4R 10 M, BRERM4 R, R IEER L
BFERE (25+1)C, ERREL 1500 Ix OLHEHI40 W BOELT), SEMREE 12 hvd,

it RE M SRR, BEFHaE R, MHEES un, T4, BREE, X¥E
MBE TR (Olympus-CY30, Japan) ., #F/5 50 d it RRERAGHA R EF R, TEERE =B/
JER B RS ME A B

2 HBRST

2.1 EHEKBHFANHEREFSHEHE
2.1.1 6-BAFNAA Z A @4 64%"m WK1 PR, 6-BA MERENEREXEBIER, S
6-BAZL 5 NAA BL&{E A, MEEESERERAGHLSER, B NAA B A AR EE,

£1 6-BA 1 NAA X2 mt H i SERER W
Table 1 Effects of 6-BA and NAA on somatic embryogenesis from Phalaenopsis leaf

i 6-BA NAA ’Tf?’ﬁ%'ﬁwwm AR o a=m . AR

Treatment code (mg/L) (mg/L) ime of some.ltlc Number of st.:)matlc Somatic embryogenesis Callus
embryogenesis formed(d) embryogenesis formed rate (% )

I-1 0.0 0.0 0 0. 0e -

12 0.0 1.0 0 0. 0e -

I-3 0.0 2.0 0 0. 0e -

14 2.0 0.0 0 0. 0e +

15 2.0 1.0 47 2 5.0d +

16 2.0 2.0 45 5 12. 5¢d + o+

I-7 4.0 0.0 40 9 22.5be -

I8 4.0 1.0 40 12 30.0b

19 4.0 2.0 40 15 37.5a

1-10 8.0 0.0 38 7 17. 5¢

I-11 8.0 1.0 37 16 40.0a

1-12 8.0 2.0 37 15 37.5a

. EAEFEN 1/2MS + FEFE 20 /L + 571 200 ml/L; “ +” RAFRVBRGAS, “+ +7 HBRALBRAHAH, “-" %
AERHAL; NEFRRTF5%KELEREE.

Note: Basic medium is 1/2MS + sucrose 20 g/L + coconut water 200 ml/L; “ +” means few of calli; “ + +” means a few of calli; “-”
means no callus; Different small letters mean significance at P <0. 05.
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6-BA 7ERWEE (2.0 mg/L) BapifEfRY, RAPERRLSBEEHHAL, M5 NAA & EHA,
B L BRAGHS UE L PR RETE B, 6-BA FERRWE (4.0 ~8.0 mg/L) B, HHRE 4L,
{BJC NAA B4 (AT, FRRRMIE BBRAXHRK, A NAA LA ERAMNERERERE, X
37.5% ~40.0% , F5b, W RE =4 PR AT WARR AR i B 5 A 1 BE 6-BA W ERIIR BT 4E 5. 2R
NAA b FARRER S IR RE S A AL, [HHS 6-BA WELS & A EARIRRERE N RR.
AL S, NEMES3 &, HhHOLNsRyBEHRL, EEFENER, BEERE
BEME, RAFEFRERE (BR, A), SLEERTHEER

2.1.2 Ad# NAA Z{@eei¥eh WR2 B, RRKE Ad RERTRRLE) XI5 NAA KA
F A SR = i A R AR B R AR R B K . Ad TE S {5 A BE 5 S R R A B T BRI R AR
5 NAA BL G EFRT, RATEWE R 2.0 mg/L 4.0 mg/L BHARRIKETE BURANBERG, T 7E M W
8.0 mg/L BHRRRR BT AR R MFE(R, SHFRMERD A R EMARLAR . SMEKRE Ad HiES
MARB 6-BA £, FNEFTFAGARMILR. Ad ERKRENEREERERENEFRNE, X—85
6-BA {ERIBCRA{L. NAA 7ESEMRMEERY Ad Bl & 68 FRHLBEA R SR IR B TE L o

F:2 Ad 70 NAA MEIR=MH/FESEREHEE
Table 2 Effects of Ad and NAA on somatic embryogenesis from Phalaenopsis leaf

RS Ad NAA }T‘% SRR HAR . Bax . BHER

Treatment code (mg/L) (mg/L) ime of somtmc Number of s(')matlc Somatic embryogenesis Callus
embryogenesis formed(d) embryogenesis formed rate( % )

II-1 0.0 0.0 0 0.0e

-2 0.0 1.0 0 0.0e

-3 0.0 2.0 0 0.0e

14 2.0 0.0 0 0.0e

II-5 2.0 1.0 47 4 10.0c

-6 2.0 2.0 47 7 17.5b

117 4.0 0.0 45 6 15.0b

118 4.0 1.0 45 10 25.0a

119 4.0 2.0 36 11 27.5a

1I-10 8.0 0.0 33 2 5.0d

II-11 8.0 1.0 32 4 10. 0c

1-12 8.0 2.0 33 3 7.5¢d

2.1.3 6-BA. Ad #= NAA A8 % "

HE EAHIREN 172MS + Bl 20 o/L + B3 200 mL/L; “-" RARLAGAL.
Note: Basic medium is 1/2MS + sucrose 20 g/L + coconut water 200 mL/L ; “-”

means no callus.

RIHERERY, 6-BA, Ad il NAA WA &R B ERBICR
WHRER, RAHEIREMFEMN, HAAEIM-S #iEFREET 65.0%, FFRBMMALTEI-
8 WikF| T 37.5% , 6-BA 4.0 mg/L, Ad2.0~4.0 mg/L, NAA 1.0 ~2.0 mg/L A EBHER

£3 6-BA, Ad F1 NAA AWK EH FESERENKR
Table 3 Effects of 6-BA, Ad and NAA on somatic embryogenesis from Phalaenopsis leaf

WES 6-BA Ad NAA TR R KR ] AR - Ba= . BAR
Treatment code (mg/L) (mg/L) (mg/L) Time of som{mc Number of scfmatlc Somatic embryogenesis Callus
embryogenesis formed(d) embryogenesis formed rate( % )

m-1 4.0 2.0 1.0 35 24 60.0 a

m-2 4.0 4.0 1.0 35 20 50.0b

m-3 8.0 2.0 1.0 40 16 40.0 ¢

m4 8.0 4.0 1.0 41 17 42.5¢

m-s 4.0 2.0 2.0 33 26 65.0 a

m6 4.0 4.0 2.0 32 25 62.5a

m-7 8.0 2.0 2.0 40 19 47.5b

m-8 8.0 4.0 2.0 39 15 37.5d

H: BEARIREN 1/2MS + B 20 /L + B3 200 mL/L; -7 RATAGES .
Note: Basic medium is 1/2MS + sucrose 20 g/L + coconut water 200 mL/L ; “-”

means no callus.
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2.2 FEEERERMSH I R ERESSHE M

X FREIRE BRI X R 2 R FREBE SR WAXHRCE —BRE (5% %, 2002;
fAIAAFK %, 2003; Chen et al. , 2006), (AZRARABR, BT S@mFh. SM, BRFZAHFAFRBE
REXS, BREEPOHY A KA AMEIKEREATRAMNWEERR, R4 5R1RKH, LT 6-
BA. Ad il NAA {RAGEH 4 BOBE IR 2 B IER 5 200 mL/L A S8, T RINEARZRNEL
T, WEMERERI, EREEBROEHRGBEE, TR ARINE N 200 mL/L &, SEFRESR
BV H 20 ~ 40 o/ L WPEUE & FRRIEHIFE Mo

T4 EREREBTH R EREFSORME

Table 4 Effects of sucrose and coconut water on somatic embryogenesis from Phalaenopsis leaf

s i -3 ﬁ?ﬁﬁ%%ﬁ#ﬂ?‘l‘ﬂ] ERE . MJZ& . A
Treatment code Coconut water  Sucrose Time of soms.mc Number of s<.)manc Somatic embryogenesis Callus
(mL/L) (g/L) embryogenesis formed(d) embryogenesis formed rate( % )
v-1 100 10 40 18 45.0c
v2 200 10 35 18 45. 0c
v-3 400 10 32 17 42.5cd
Iv4 100 20 39 20 50. Obc
Vs 200 20 33 27 67.5a
V6 400 20 32 22 55.0b
Iv-7 100 40 37 21 52.5b
V-3 200 40 33 28 70.0a
V9 400 40 33 25 62. 5ab
. BEAEFEENY 1/2MS +6-BA 4.0 mg/L +Ad 2.0 mg/L + NAA 2.0 mg/L; “-" RARLH/GHS.,
Note: Basic medium is 1/2MS +6-BA 4.0 mg/L + Ad 2.0 mg/L + NAA 2. 0 mg/L; “-” means no callus.

2.3 BREZELABHALFENR

HHERGAFE SREREMESEAGHANTMNEBEM T RN ON% (BR, A.
B), MREMERFEERE TH R ERESILMHL MR E &R e —ser Nanse (K
IR, E. F), Chen 5§ (2006) tLilfBH &85 22 M ERERBE T ERZ AR, BMi1RRE
RIFEFE T4, RERRENFERAMGAMRRE, REeBE, SEARXAHREER NN
BHAR (B, E. F), X5 BHNEMREIREEEMFELRLY. FRAKSTERIHE, BH®
M¥ RANME R/ . MURBE W Z AR (B, G. H), BENS5HEASEREFTNER, it
REOEBZ MM ER FRELREEN LR (BR, 1. ), B EREERTRHE, 5
BEHEHARMBRRBRBHN, LTRERMHR T RASABRRKER, BREHRGH R
HAR (ERR, J. KFLR), X— T EFESRERANEARTE RZYENEHEX, 5—F@E
WHREFRKBEAFRZENMES TAEEN 0B BE THRSEM, ZFENOERSAELE, H
RS RAERKTGE, FRZFHME, RAEREMUTHRENOHEY ZERE R SEWRN.OTER,
XFARE RHAY R, #—PRFIEREKABAROERZE (BR, C), B4, RXEHHE
RiE— SRRV F R E R AR AR, ERFAERE (BRR, L), X RBERE
AW B— B R MU RE SR EEFRZEN A F2FHR
2.4 BERFWAERSURE

BB RRRE (S8R ERZE) BRI Y TF A LR RN SRR BIFHESR
HpgkUEE (BRR, B), EERBRARITLHBSE . FRRMOFRZE (BR, C), BERETS
BAARME, WEBEWMMEEEFREPER (BFEXRI) ., A3 8, KERZENTISLE 1 ~2
Fem (R, D), SHREER2RFRENMEERANES, BRREREREERIERASMNERE
BAEREARY, BRMEERHBEIMER, BEREETEEE.
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3 ite

6-BA. Ad F1 NAA Fi&6 FIREA BUA T RIS 2 0h 5 IR R R &4, HBREREARN 6-BA 4.0
mg/L +Ad 2.0 ~4.0 mg/L + NAA 1.0 ~2.0 mg/L, 7EMEYAERKAWRRMGT, MERERETH
M R AR PR —E R, I 20 ~40 g/L + Rt 200 mL/L 8438 & ISR 20t A
R R . ALENERY, RERIETH A SILHHE R ERE MM ERE T IR RAR
4, NBARER, HATIRS - REyIRRERERTRIEMMY, BET RN REHERE
—RJFRRZE, WK 2 RFERE S TR & AT AR

FREMERAARENAEE—SIEN T R =B AERY A RRE SR FEREN AT E
R PAMBREIE FRENHNARER, RRERTIRE—BKEYHELL {55 IE Rk
&, X5HEEAYAR, BRARIGERETH I EREMAMER ERETK—8e Ngii, mRRy A
TREMWERNEAM, LRREERFTHESHPR.

FREERGRAMEEFR (2003) FFFEIH 6-BA TR BEBISR = (A ARG R A S B PR E =
SEMEFIRIMA —3, 6-BATERBERE T 5 Ad. NAA HE RS FAIEHKE TERNEREESEKR,
X 3 FEYAE KRN IMEC S, 55502 6-BA fl Ad MECA [ RAX 0 2 FERZEN B S . HEAM
AFWES | MAGABRE BT (E7R %, 2004, 2005), XELERERRA, X3 #
EY A KFATHNRAE S A TN EE 2L HRE ZERERN EE . FRENES ., WEARY
HRHEER, XEARFE—SHRBIEY,
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