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Abstract. The effects of different genotypes, plant growth regulators ( PGRs) combination, leaf
size and dark treatment on adventitious shoot formation and plant regeneration from leaf ex-
plants of Phalaenopsis with thidiazuron (TDZ) added were studied. The difference in the in-
duction rate of adventitious shoots among different genotypes with same induction conditions
was significant, for example,the ‘Red Angle’ was the highest, up to 81. 5% , Doritaenopsis
Shannong ‘Lassie’ and one other were Q, Doritasnopsis Queen Beer ‘Red Sky' and two
others were up 10 9. 2% -34. 9% . The adventitious shoots induction rate under TDZ treatment
was significantly greater than that in the 6-BA with the same genotype. The adventitious shoots
induction rate with 6-BA or TDZ added alone was superior to the combination of 6-BA or TDZ
with NAA. When the leaves were younger,the adventitious shoots induction rate was higher.
Short dark treatment was propitious to highly significant on adventitious shoot formation. Using
1 -2 cm leaves as material, with 15 days of dark treatment and the 3 mg/L TDZ treatment in
1/2 MS culture medium,the explants induction rate and average number of adventitious shoots
of ‘Red Angel’ reached 100% and 18. 2,respectively. This study showed that bud elongation
was obviously inhibited by TDZ treatment in subculture medium.

Key words. Phalacnopsis; Leaf culture; Thidiazuron; Adventitious shoots; Genotypes; Plant
regeneration
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W 4% ~2 ( Phalaenopsis) A > F v g F B H:
MAEITZ — e 2R DA 2R IE MEHK,
PR W B A T 32 B K . REBSY
T Je IR 22 4 AUk 2707 T PRBTSE 4 T+ 20 {ik4 80
SEAA T M E A RAT BT R AR P . Rl
WAL R 2, A3 & BA2,4-
D, AdM 71, K3 NAA.IBA 23055 0L i
W, R ROE LR (TDZ) Msr e & B, A
1982 47 TDZ B W #i il oA di i s W R L
FO BRI T 2R RS R AR IR
RRANEHE IR e B R XM L 85 2 AR A4 4
HBR e ™, AeEEiEN#R TDZ X
BRI 55 P AR R 2R ARG A, ST R A T
AARER A R % R A A R ) A7 B

1 #BRE5TGE

1.1 ##

A DAy W% 22 DT A 20 2 T Sl e, bl ki
AR A o Brigfit, QLR AR LRF(R)
‘M X £’ ( Doritaenopsis Queen Beer ‘ Red
Sky’ ). % #’ ( Phalaenopsis Hehuang) . ‘ # [
£’ (P. Taida Salu) | £I K’ (P. Tailin ‘Red An-
gle’ ). W&’ (P. ‘Brother Girl’ ), ‘283’ ;
BRI R ) MR 451’ ( Doritasnopsis Shannong
‘Lassie’ )., ‘0377-2" ( P. Shangnong ‘ Angel’ ),
‘460’ (P.Sogo‘Beach’ ), H:0377-2° & ‘£
RAE ‘283" JASGIE T MR
1.2 Kk

BTG o ) 42 B 4l e e, STk 0.5 em x
1 emA/h, LREH LE TR L, g nk
A 172 MSHT it A5 s i & R 15 ik 1000 mg/L,
NaH,PO, 170 mg/L, i B 100 mg/L, #H B8
0.5 mg/L, 2Bt 0.5 mg/L, B itk £
0.1 mg/L, HE# 2. 0 mg/L,#hnRéss 20000 mg/
V& B 5y 6000 mo/L, #i4% # 6-BA.TDZ,
NAA M5 i K i ds i, Bigrsk pH 2 5.4,
121°CHIEXE 15 min, B389 T 24°C ~26°CH;
FEDPREEFE 1 A (R RS ) FE R 7%,
YeRIHH 12 h/d, JEldssfE 800 Ix,

1.2.1 AEEERLE

MR WRLD A R R

‘B | 2837 %6 A SRR AR AR

‘460’ ‘03772’ &3 N H HASLHER , A BIBUGHE
TG DT 3 om [ghdort i BB B, #
Fh7e1/2 MS ¥ 1 mg/L 6-BA 5 1 mg/L TDZ i
P
1.2.2 ZEENMHFAMNEE

SR EREBE AT 1 em Fl 1 ~
2 cm. 2 ~3 cm. 3 ~4 om £ 4 BRI B 85
B R T 172 MS +3 mg/L TDZ fa sk, fit
HiFh 03772,
1.2.3 EgiEIradE a3

PL40377-2° HAsE  BRGAR 1 ~2 om (Al Jy, 8]
BIH R T 172 MS +3 mg/L TDZ [yl fadked, 4>
IR 2R 04 15, 30, 45 d, FHEE AR
1.2.4 6-BA.TDZ B3 insk 5 NAA BE &4k

PLELRAE Rkt , UK 1 ~2 em [l fr,
B R, SR P RghE i TDZ, 6-BA B TDZ, 6-BA
5 NAA LA I R getheh , B 5E9% 16 d eI BE 3R,

Pl B A 3 i, Bk S i, i 4 Ao
&, 3L 60 4, HiFe 2 MHERIHABRE R,
1.3 ASEER

HE M E 0377-2° (i o fA7E 172 MS +
3 mg/L TDZ B iar 2 A A J5, B 4
KH5gh 2, 23 BIEErh TRARE i 3 mg/L TDZ
5% 200 mL/L #B3 (CW) , B H 4L & (3 mo/L
TDZ +200 mL/L CW) i 1/2 MS Hige ke, G
g 172 MS Kz X i, #2245 dJ5, M
I iCARE R
1.4 HEERIGERES

HARIB M 037727 S P EER T 172 MS B
1 mg/L IBA 5% 1 mg/L TDZ (=48 Fa ke B S
AR, FKH 2 ~3 S, MK 3 ~4 om B R8T
BT IR A 8000 ~10000 Ix JEHEHT M 8 ~12 h/
d IR PR 15 d ST, BREAMPAEK,
1.5 ¥EsSH

i BRI SPSS #4338 B i E 22
Wb, ARFH IR =LA EEN i 8t
HAMER BB x100% , P AEHH = BAEH
B/ 5 A HH 8

2 GRESH

2.1 FEEERNM FIEFHERREF LR
RIRHR I, A R A Rl (BRI 2 ) % 5% 20 B4 B
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REZRTE] , Dot B S =2 - - (W g 3 A BB TR
B LZBERNREN(ER) ., “LXME LRER
M TDZ &2% M 6-BA i B BB &S A &
Y, 710 81.5% F138. 3% , R Ui 5 Fb
EALHIHIEMENEY, ‘WXL AW
217 ATEET L2837 L MR A IR FAF(R) B
BiEH R RE R R RENEHARR,
P FRIEC-BARTE TDZ Hrge bk 0, RHI X
B RN R) BT EER e AR R AL A,
‘0377-2° 2 HM 34. 9%, THEAESR
CELRAE A 283° Z M s T B HE & e
e W— SR AR & W RN AR, R
fif” ,*0377-2" ,*460° | ‘Wi KL’ BHE TDZ Hi ¢
AP iEFRIGE T 6-BA I, R, WA d
IR’ 7 TDZ e Hrh 355 324820 0,78 6-BA Hi ¢
HPFERER 2 8%, NEHELE, N THEE2R
MEE R, TDZ -3 40 b 1 K i) — e
i) 6-BA,
2.2 HARNMNIBEEFHFSAEFMMLAEN
REEE R, L M H /R E A
EHS(FR2) IKDTF 1 em Wtk BT
FU[Fh66.7% , BEEN HFHEKAMEAE &, 52
fEE PR, 3 ~4 cm K B 2552 AL
20. 0% o V-BIA SRR B A I s, B/

R HEEE . T 1 om B ESE
W%, 15 d A2l WL 40 R e 2 A (A 1
A) 45 d B BER BEAR e 3, 76 AR EAE ST 03
WHAREH (K 1:B), M3 ~4 cm it B
HIFMERAERE 2% 30 d B A B BEF M. TR
/NT1 o ShIE K A R A TR A AB K,
LA R P AL A T4 (L BE o
2.3 EBEFNENHFEFSSAEFSANER

RIS R, R 2 15 d BB PRET, K
100.0% (£ 3) . B BFHE RN MM, B2 255
SRR, BT 45 d FF PR HA 43.8%, V-
B LI RG 3R 15 d BB, 8 9.2 4N, HR&
AR B2 IS SRR S M2 o SEHAR S g
B IR WS R TR A 55095 PR A
2.4 PE6-BATDZ 3Rzt 5 NAA EL &%t
BEH A AREF ML

RELR RN, AR £ AR RERRR
G WIE 22 R 2 2R 4k PR ] TDZ =, 6-
BA, B B0 T Ml i F NAA 5% NAA 5 6-BA.TDZ
HIAMERAE (K 4) o Hbp, BT 1 mg/L &
3 mg/L TDZ, Z:5 FE ] 35 100. 0% ; BT
6-BA 3 mg/L B 2B 5, 0 70. 0% . R
FEM 6-BA F NAA A& 25 SR RN 33. 3%,
e 1.0 mg/L 6-BA +3. 0 mg/L NAA #{ & 5A%,

#1 FRAZEENESHRZHRREFSUHREN
Table 1 Effect of different genctypes on adventitious shoots from 6-BA and TDZ of leaf explants of Phalaenopsis

6-BA (mg/L) TDZ (mg/L)
Sk R RS FERHE(%) TR RS (%) VIR B
ltivars Adventitious shoot ~ No. of adventitious Adventitious shoot No. of adventtious
induction rate shoot per explant induction rate shoot per explant
460
Phataenopsis Sogo* Beach’ 3.8+1.4a 1.6 £0.3b 26.7 +7.9bc 2.2+0.1d
0377-2
P. Shangnong* Angel’ 14.55.42 2.0£0.5b 34.9110.1¢ 2.1x0.2d
FhFAL
Doritacnopsis Queen Beer ‘ Red Sky’ Oa Oa 9.224.4ab 1.1x0.1b
pilll 8739
D. Shannong “ Lassie’ 2.8x1.1a 1.1 +0.1ab 0a 0a
283 Oa Oa Oa Oa
AR
P. Tailin “Red Angle’ 38.311.6b 6.0£1.2c 81.5 +4.5d 2.610.18
A7 B4,
P. Taida Salu Oa 0a - -
T
P. Hehuang 0a 0a - _
Xk
P. ‘ Brother Girl’ - - 18.3 +5.3abe 1.5 0. 3¢

B Pl 3 BRIV + SE,MAT RSB E KRR LERNEB L ER(p <0.05), FR. * - 8.

Notes: Values are means + SE of 3 repeats ,and the same lstters indicate no significant difference at p <0. 05 by Duncan’s test (The

same below). “ ="represents no data.
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#2 MHAXKMHESREFIMLBORN
Table 2 Effects of leaf size on adventitious shoot
differertiation from the leaves of Phalaenopsis

A EFFIR(%) VA EF

Hﬁf&&fz‘;m) Adventitious shoot  No. of adventitious
induction rate shoot per explant
<1 66.7a 4.1a
1~2 58.3ab 3.8a
2~3 48.3b 3.3b
3~4 20.0c 1.4¢

R3 BERMNEMNESFEFMLOEMR
Table 3 Effects of dark culture time on adventitious
shoot differentiation from the leaves of Phalaenopsis

FRFFEIE(%)  THAEGF I
Adventitious shoot No. of adventitious
induction rate shoot per explant

I sAREyE) (d)
Dark culture time

o 83.8ab 10.4a
15 100. 0a 9.2a
30 87.5b 4.4b
45 43.8¢c 3.1b

K7 60 d J5{U R 5.0% , A1 TDZ F1 NAA
14y, B GRETES50% L 1, Hih 3 mg/L TDZ +

5

A #3815 d B (W kR ) ; B. 3595 45 d MBLX A EF (W LIRS fEm A R I ) ; C: ¥i3¢ 60 d FAEH (%

3 mg/L NAA ik 96. 7% , 3: 8] TDZ ¢t Sl o
a5 NAA BLAARRE N B e b, P33
B2 s TDZ e i, 18 18. 2 A, il T
% 6-BAREHREEMNS. 34, BH—FH NAA Y
R ol LAGE R i A 23, e R
31. 6%,
2.5 SfiEsichidm TDZ NAEEFE KRN

BEACHT R, B 2R AR R iR, LR
200 mL/L B (CW) Bz e, TR
172 MS Bezp3tk 2,3 mg/L TDZ + 200 mL/L
CW 44 gt , ¥ 3 mg/L TDZ it2 (|
1: D.E). R TDZ B RN M0E 22 - e B sk 2
Horfeds B HEAE 0 40 2 A K R R AT
BN — R AR, X5 Huettenan™) i i 4
A,
2.6 $hEER

££1/2 MS +1 mg/L IBA Z: iR b 135 5% 1
AH T AR M T HSR R H (B 1: F) ;40
HKH 2 ~3 &M (E1: G), B 1 AEBEA

ARY; D: SAAREISFHRE SIS 45 d FIEE (L a; 1/2 MS +200 mL/L CW; 43k b, 1/2 MS +200 mL/L CW +3 mg/L
TDZ; #f3% c: 1/2 MS +3 mg/L TDZ}; E: 7£ 1/2 MS +200 mg/L CW B A il B i (8 45 d ) 5 Fo iUE e Ak ghifeiize
(HFkm i) ; G: FREREFE (7 -MH, #Whm); H: HEERBAXMN45 d,

A: Adventitious shoot produced from leaf segments after 15 d of culture (shown by arrow); B: Adventitious shoots from the leaf
segments after 45 d of culture {shown by arrow) ; C. Adventitious shoots from the leaf segments after 60 d of culture ( shown by
arfow) ; D: The shoots of different 3 culture mediums after 45 d of subculture (arrow a; 1/2 MS +200 mL/L CW; arrow b; 1/2 MS
+200 mL/L CW +3 mgr/L TDZ; arrow ¢: 1/2 MS +3 mg/L TDZ}; E: Adventitious shoot after 45 d of culture in 1/2 MS + 200 mL/
L CW; F. Root tip of regeneration plants (shown by arrow) ; G; Regeneration plantets ingluding roots (7 months, shown by ar-

row) ; H: Survived plants transplanted into glasshouse after 45 d.

1 HREHAESAEFNEEUREHREE

Fig. 1 Plant regeneration via adventitious shoot from Ieaf explants of Phalasnopsis
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Table 4 Effect of 6-BA, TDZ and NAA at different concentrations on adventitious shoot
differentiation from the leaves of Phalaenopsis

A _ FEHBERHE(%) A EER
ool mpl)  (mph)  (mol)  Adeiissod o of achertius

1 o] o] o] 0a Ca

2 0.5 0 0 58.3+3.3fg 3.4 +0. 3 bedef

3 1.0 o o] 68.3+3.3 gh 3.4 £0. 4 bedef

4 3.0 0 0 70.0 £5.8 fh 5.3x0.2 fghi

5 0 0.5 0 96.6 £3.3 | 15.6 £0.4 k

6 o] 1.0 o] 100.0 0.0 13.810.9k

7 0 3.0 0 100.0£0.0 | 18.2+1.41

8 o o 0.5 1.7 +1.7 ab 0.3+x0.3a

9 0 0 1.0 31.7xd4.4 de 2.2+0.1 abcde

10 0 0 3.0 18.3 +3.3 bede 2.8 +1. 0 abcdef

11 0.5 0 0.5 8.31x4.4ab 4.312. 3 cef

12 0.5 0 1.0 31.6 4.4 de 1.6 0.1 abcd

13 0.5 o a0 26.7 £6.0 cde 1.5+0.3abe

14 1.0 0 0.5 6.7+1.7 ab 4.0 +1.2 bedef

15 1.0 0 1.0 16.7 +1.7 abed 7.810.6 ]

16 1.0 0 3.0 50x2.9ab 1.2 1+0.6ab

17 3.0 0 0.53 3.3x1.6e 5.5 +0. 9fghi

18 3.0 0 1.0 13.318.8 abe 2.2+1.1abede

19 3.0 0 3.0 10.0£7.6 ab 1.510.8ab

20 0 0.5 0.5 83.3 +4.4 hij 5.4 +0.8 fghi

21 0 0.5 1.0 85.0 £2.9 hjj 8.7+0.6]

22 0 0.5 3.0 91.6 +6.0j 8.0x1.21i

23 0 1.0 0.5 86.7 £7.2 i 7.2 0. 4ghi

24 0 1.0 1.0 70.0£10.4 gh 4.2 +0. 2¢cdef

25 0 1.0 3.0 51.6+9.3f 7.4 £1. 9hijj

26 0 3.0 0.5 68.3 £6.0 gh 8.5+1.0]

27 0 3.0 1.0 73.3+3.3 ghi 4.511.0defg

28 0 3.0 3.0 96.7 £1.7 | 4.8 +£0.2 fgh

KENCE 1 : H) B RiiR 15 80% o MTERA TDZ
AR IR R 2 M AR W
3 it

W AR A N R LR 2R
Fo TEHAMEY P RAEXFAR. WER—FH2
F4T, AR SRR RA 2 FHLERRERN
68. 2% ,fIGAYX 9. 8% "1 s A ] N R fft -+ TR bk
BHRR R 3K 69% , R ARK O SR ) i R B4
RIRGE LRI 76. 6%, fEIY 10. 3% ™, H 5
FHIAKX SR ENALR AR, MEEE R
P RE KB AR AT R 5 & AA BRI
HUA R, BABTEH IR T REARIF 5oRh s 52
J2 TR AR R T2 A [ 2 R 2 T AR S 2 i At
EAEHSIRN™ . KKK, 85 F0377-

2’ 5 RN 34. 9% 4 TRV LLREE’ (81.5%
B) A1 283° (0 5 24) Z M, BRI N
FUEHEN H MR B FEMEAE S JEAR
Ity 3 P RNl S ARSI L) 1 S i}
ROERFROEL RS KR OEKNRA
W LR HEAARGE, M TR
8, A KR AR LA B R R B
GHb, LA . AR =2 e iR PR AR R T
SROBUPEGTRPOEA R XERFTH
— 3 MBS

TDZ it A LA J A [v] T it R 74 4 g
DRB A R IKR TEA S BN T
Hifg"®!, TDZ EEEEN P IR E R, R
SR ETR . A BITEH ), TDZ 1 6-BA
R S A e R A, RBN R T TDZ %
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MR TR AT A B TAA BRI IAA
ABA L5, ABgEep, 47— 5 ff, TDZ Lk
T 6-BA fE BE SR AMER I SRR AR 4
¥, — i f 3 mg/L TDZ s 4R 100% (W25
SR 18. 2 R X S e T e
e ol b R BT e 4 R A R TDZ
5 NAA, 3B SR 1% 90% B I, P 3800
AT TDZ . X0 882 i TAA MM R
NAA i 7 TDZ B W I K ZBUE, AT —
AR LI FAMERAAE R, TEARIA
30025 R BRGE hi B R BE, AP B AR KB AR A A
K3 IR M A4 2 AR R
T, TDZ %P2 R 5 A (R ) I3 8RR
—FE, AR BE, S SR P2 5 R RSwWA
B 7E 1.5 mg/L TDZ By i 3055 20
60. 9% 1, AHTIE B 25 2 RN 100% IR
ZAHHES, BERAMT TDZ 2N 4 S ER AN
HBUR . BoAh, 0 TR AR 0 T2 TR o 0 M g 2
i, B — SRR A B R,

MfHF NAA iRl A F R4, B
NAA ] e B3 2 M IR 2 - B A e R i —A
H#, {0 NAA 15 TDZ 5 6-BA 412 B 28R B
T4 F] TDZ 71 6-BA, X 55 Chen 25" [yt
FEER B PP NAA 5 TDZ o 6-BA 41435
A X P R SR R B BB S A L, T B NAA
e A M, A fplt — B A
o

S A ST RGO THEIAEFENE
Az X RS R 21 d A2 AN A BRI B
e ] B A ] TSR 2 o AR R AR R A S R
Wlo I A B R B AR F] THRES M R ot
BRE ARG AR ER THIREHR
I T ASTRMR A SR, YRERA S R K4
R R AR, ZENS I TDZ ) 1/2 MS B H P iy
B2 15 d BRI, AN B A CW 1
IBA {3 sr R 2 (R R4, BIBEAE S ~6 M HE
Wl A — R B A R AR L B T Rk I T
Hibko X — BRI B 22 e A T kA
PR T - ERORE
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