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Abstract: Phalaenopsis-hybrid Dendrobium is an important ornamental plant in tropical area and has high market values,
with beautiful flower appearance and abundant flower colors. In this study, the protocorms and young seedling’s stem
segments of commercial varieties, Den. Yaya Victoria, Den. Swirl and Den. Sonia Hiasakul, were used as the explants.
The effects of different phytohormone combination on embryogenic callus induction, adventitious bud differentiation
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and plantlet regeneration were investigated. During the embryogenic callus (EC) induction stage, the best induction
explants were protocorms and 2-month-old seedling stem segments and EC could be obtained after 30 days culture in
dark condition. The best medium for EC induction of was MSD (MS+30 g/L glucose+1 g/L Hyponex+8 g/L agar) as the
basic medium with 0.5 mg/L KT and 0.2-0.5 mg/L 2,4-D. The highest average induction rate of EC was 31.11%, 22.78%,
and 50% for Den. Yaya Victoria, Den. Swirl and Den. Sonia Hiasakul, and the induction time for Den. Yaya Victoria was
only 15 days from explants to EC. The best proliferation medium was MSD+0.5 mg/L IBA+0.5 mg/L KT, which main-
taining EC in good condition without differentiation and the multiplication rate was 0.9. The best medium for differen-
tiation was 1/2 MS+0.5 mg/L IBA+0.15 mg/L KT under light condition of 16 h one day, EC quickly differentiating
and forming 2-3 leaf adventitious buds within 30 days, and finally regenerating into plantlet after 60 days in the same
medium. The best rooting medium was 1/2 MS+30 g/L sugar+0.5 mg/L NAA+8 g/L agar, with rooting rate 100% and
five roots in length 1.3 c¢m per plantlet. In this research, the EC induction, proliferation and differentiation media have a
wide-spectrum and the EC regeneration pathway could lay a solid foundation for further molecular breeding of Pha-

laenopsis-hybrid Dendrobium.
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Fig. 1 Different growth stages in vitro of Phalaenop-
sis-hybrid Dendrobium Yaya Victoria
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Tab. 1 Effects of explants on embryogenic callus (ECs)
induction rate of Phalaenopsis-hybrid Dendrobium

SME R

BEOSMEE JRERGE e OiA SR

Cultivar  Explant No. of No%ﬁiCs ECsr;rtl;i/lj/((:)tlon
explants

AR E X2 120 0.50£0.71° 0.4240.59°
EX=¥) 120 35.00+1.41° 29.17+1.18°
JEBRZE 120 37.50+£0.71° 31.25+0.59*

KaEpy  EE 120 0.00£0.00° 0.00£0.00°
B2 120 30.00+2.83° 25.00+2.36°
Jrak=E 120 37.00+1.41° 30.84+1.18"

e [ A B RS NS R R OR Ak B R 2 S

(P<0.05) .
Note: Different lowercase letters after the same column of data
indicate significant difference (P<0.05).
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Ja . B R IA D A M b 22 B b
h, FIRREREE R TR, 2,4-D AYRELFE(T
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S, SMAKRE S RBEIL . SETIA,
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FRHRTREEF; KEMIE CIM3 ( MSD+
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Fig. 2 Embryogenic callus (ECs) induce from different cultivars of Phalaenopsis-hybrid Dendrobium
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Tab. 2 Effects of 2,4-D on embryogenic callus (ECs) induction and induction rate from stem segments
of Phalaenopsis-hybrid Dendrobium

AR IRk =AY
Den. Yaya victoria Den. Swirl Den. Sonia Hiasakul
I 24D KT &Mﬁﬁ: Y —
Medium /(mg'L ") /(mgLh)  HEFE JVEAE i 1 i G R 1 FHESR BEEN FliEeR
No. of explant {554 Sy Induction i R Induction S Induction

No. of ECs rate/% No. of ECs rate/% No. of ECs rate/%
CIM1 0.1 0.5 90 24.5042.12%°  27.23+£2.35%®  13.00+£2.83%  14.45+3.15"  25.00+4.24° 27.78+4.72°
CIM2 0.2 0.5 90 28.00+1.41*  31.11+1.57° 7.00+1.41° 7.78+1.57°  25.5042.12°  28.34+2.35°
CIM3 0.3 0.5 90 23.00+1.41° 25.56+1.58°  20.50+6.36*  22.78+7.07*°  28.50+0.71% 31.67+0.78"
CIM4 0.4 0.5 90 13.00+2.83°  14.45+3.15° 5.50+0.71° 6.12+£0.78"  34.00+2.83° 37.78+3.14°
CIM5 0.5 0.5 90 8.50+0.71¢  9.45+0.78¢ 4.00+0.00° 4.4440.00°  45.00+2.83*  50.00+3.14°
CIM6 1 0.5 90 2.00+1.41°  2.22+1.57° 6.00+5.66° 6.67+6.29°  19.00+1.41¢  21.11x1.57¢
CIM7 2 0.5 90 0.50+0.71°  0.56+0.78° 4.00+5.66" 4.45+6.29" 9.50+0.71°  10.56+0.78°

TE: FFEER G AR/ NG 5 B3R R AL PR 22 53 3% (P<0.05)

Note: Different lowercase letters after the same column of data indicate significant difference (P<0.05).
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i FF4h B A AR A, 3 SR G — s iR i R
T BLEF A, RIS A e AR AR T O . DL =
W PHSE A, B A 57 Po( MSD+0.5 mg/L IBA+
0.5 mg/L KT) HaeAGIRTER: (ECs) B
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550 20 B 6T R A SRR PR A ) 1 A AR AR —
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Fig. 3 Embryogenic callus (ECs) proliferation of Den.
Sonia Hiasakul
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2,4-D 5 KT; =W HYCHIRME @67 4 FhRE IR 1
PYGIE R Z R AR, B Py 8RRt
i 3E R BUR IH e i . KB Py B5 57
S s s R E = T Py. Py, AIULIBA 5 KT
RGBT 2,4-D 5 KT, MIRTERGASE 2
SHAETE RS, 3 AT, IBA 5 KT H¥4:
KB HAAAREEMEEY B EMKT 24D Y
KT Ml A, ZREHAEKER IBA (BETR )
AN />4 2 Kinetin 444 A TR BHIR M A
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Tab. 3  Effects of different hormone combinations on Embryogenic Callus (ECs) proliferation from Stem
Segments of Phalaenopsis-hybrid Dendrobium
AR JKERk
Den. Yaya victoria Den. Swirl

= FHG
Den. Sonia Hiasakul

22 /‘F‘_H‘;lé A % P g = 327 P e = 327 P g = 327
SORE - MPIEREERAG  BCRIEC REERR e FEEMOE g, MR
Medium Hormone combination No. of ECs 1\; i Ti ) Adventitious Multinlica- Adventitious Multiplica- Adventitious

ti(‘)ln ffwf(;“r bud differentia- :" ffmor bud differentia- . * f{:w o bud differen-

tion rate/% tion rate/% tiation rate/%
P, 0.1mg/L24-D 0.5mg/LKT 90 0.93+0.23"  72.23+7.86°  0.38+0.10° 58.34+3.92°  0.42+0.30° 52.23+7.86"
P, 0.1 mg/LKT 90 0.51£0.15>  50.00+7.86"  0.42+0.18"  62.78+7.07°  0.52+0.39" 67.23+2.35
P;  05mgLIBA 0.15mg/LKT 90 0.37+0.16° 26.11+3.93°  0.58+0.35" 31.11£3.14°  0.69+0.56* 38.34+3.92%
P, 0.5 mg/L KT 90 0.36£0.22°  30.56+3.92°  0.74+0.44° 28.45+4.08"  0.90+0.68" 26.11+5.50°

T WS A /NG S R m A B 22 52 2% (P<0.05)

Note: Different lowercase letters after the same column of data indicate significant difference (P<0.05).

Fy Fl By JE R SEh BT AL A2 28 (1 4), 60 d
Ja BRI S e 8 . Al HARMRAY/INE
e B TE S A A E 2R i R v, 2SR L
HIFBRZE, RGN E 2, ek B 22
MBI OAMEZE . 3 4 AT, 3 Rk fit

24 HYEKATHAAGEERGSUER
EFH R

WEFT B FE L 1/2 MS+2.0 mg/L 6-BA+
1.0 mg/L NAA de A3 I TRk A S8 T 2F R 25175 5
JFEERZE, MS+3.0 mg/L 6-BA+1.0 mg/L NAA & &
FIRERZEH A fE IR -, AFFORLLE 2
FplE R BLIEATR A R, DL 172 MS R EEA 3%
B, W1 gLAEFE 15, RH3.0mg/L6-BAY
1.0 mg/L NAA PRI FIA G . fES1T IR
Pkt i A2 & 38 ,0.5 mg/L IBA 5 0.15 mg/L KT
MG, TECIENT, AEIREEAE, Fiks:
IR IBA Al KT A= 845 54L& b AT IR v A 03
SHALIESE, FEIE . B0 BOIRAS — B It
Sy R E] Fy AR, 85383k 1, 16 hvd BRI A1
T B MPE A A IS O, 255 s IR 5 7

A: 4346 30d ANEFE; B: 40k 60 d A MR

A: Adventive bud from 30 d differentiation of embryogenic callus;
B: Regeneration plant comes from 60d differentiation.

B4 BAEMIUBEDTE (ZIMEK)

Fig. 4 The process of differentiation and regeneration of
Phalaenopsis-hybrid Dendrobium (Den. Sonia Hiasakul)
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PR FE Fy Ji 955 AN E F RS T

Fi, FHRHAGGHEEZE 1k, (02 FhiEsRit

AR TG B35 22 5%

25 HEWMEKETHAEESXAEEERNORMm
KR NAA IR 23R KT X 3 Bk £ i

AREFEM AT 75, 30d JFgeit 28,

B NAA 50 NAA 5 KT 41648 A RE A
AR (£S5, K 5), FHRHRAERSTE SR
A, WEZ 1.3 cm, 2 FAREFHEARUR
TREES . RILTI, E/BFM KT A0
BB FZHEZE, 1R 0.5 mg/L NAA 1
AR B SRR A .

x4 AREWEKATHAS AR ARG 5L
Tab. 4 Effects of different hormone combinations on embryogenic callus differentiation to different cultivar
of Phalaenopsis-hybrid Dendrobium

IRk i Wb i i R S A Wb i i 4 % HPR AL R

Differentiation

No. of plantlets

medium Cultivar No. of ECs No. of ECs differentiation Rate of ECs differentiation/% regeneration per ECs
F, AR 24 21.00+1.41° 87.50+5.90° 6.00+2.30°
TKEBE 24 22.00+1.41° 91.67+5.89° 3.9242.15°
=WEFHSE 27 20.50+0.71° 85.42+2.95 4.08+1.24°
F, AR 24 24.00+0.00* 100.00+0.00° 6.92+1.44°
K& Bk 24 22.50+0.71° 93.75+2.94° 5.00+0.95
= FH 27 23.50+0.71° 97.92+2.95° 5.00+2.30°

TE: AFNE FRERRAL BLE 22 R R B3 (P>0.05)

Note: Same lowercase letters indicate insignificant difference among treatments (P>0.05).

R 5 NAA KT XA B Bk A B AR E ZF £ R AR
Tab. 5 Effect of NAA and KT on the rooting of adventitious shoots to different cultivar of Phalaenopsis-hybrid Dendrobium

R NAA KT A % kil Rikalo?
Rooting medium /(mg-L™") /(mg-L™) Cultivar Rooting rate/% Averr;af:;;(;;)tmg Aviéiii}f/?:?rilng

R, AR 100 5.30+1.06° 1.45+0.41°

0.5 0 IKE R 100 5.00+£1.33° 1.42+0.39°

=WEFHSE 100 7.90+1.10° 1.1240.14°

R, AR 100 4.20+£1.03* 1.39+0.35°

0.5 0.5 TKEBE 100 4.30+1.25° 1.37+0.35°

=R 100 5.10+£2.51° 1.02+0.28°

e MRE/NG FRERRAA A 22 SRR E (P>0.05) .

Note: Same lowercase letters indicate insignificant difference among treatments (P>0.05).

=IEFHE R2 =MEFHE R1 AR R

l \}‘ e

1 mm

E5 MABMAEFER
Fig. 5 Rooting of Phalaenopsis-hybrid Dendrobium
adventitious shoots

26 MAMBRERGBEERZHNHE
MRE AR At AR RT LU 6 2R S 75 e 4 M T

m IR (B 6A), FrlRBREMAHIE MR,
FARTT Ak PR ER 25 w2 PR 4w R S AR A
R oMElR (B 6B), TARPER AL S 1 SR
B, 30 d JRiESRASMGE . BURIER D4R
(K 6C); RIGHIRERGYIT, B A4S
I He G B IR AT GE , 1~2 > H 5 B AT 4R 45 i
W B —m I8 (K 6D ); iR
PERAEE A AL B 372k 1 A H I A3k As 4 ik
(K 6E ); dkzilfi s 2 A IR Jas 4, s A
AR IR (HEIREE) 30 d 53R A KORES
R IR O AR AE bR (18T 6F )o I, #ESr T
— B R AT K A R P A5 A R
A5k
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(red box indicates explant use for ECs induction); D: Embryogenic callus obtained after 30 days of induction; E: ECs proliferation;
F: ECs regeneration for 30 days to obtain somatic embryos; G: Plantlet rooting.
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Fig. 6 Schematic diagrams for Den. Yaya Victoria embryogenic callus induction and somatic embryo regeneration
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