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Table 1. Treatments applied for plantlet production
via sterile leaves from flowering stem nodes

Plant growth regulators (mg/1)

TDZ NAA BA Treatment
0 0 0 1
0.5 0 0 2
1 0 0 3
2 0 0 4
3 0 0 5
0 0.3 1 6
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0 0.75 3 8
0 1 4 9
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Table 2. Media applied for adaptation
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Figure 3. Effects of different concentrations of plant growth regulators on shoot regeneration from nodes in MS medium.



VWAD oliasl o 8l FY 5,08 el Ll pole YYA

(¥ Jgoz) cdly mals Jlb &iges ooy TDZ clale
ab) TDZ Gl b aigein; 2 59 Leiojly o
S opyieS aSg ek wls lid sgm 5l sogre
0 e jo digein; o sl PV 2 S0lee L Ledosly
Loods e cpitin 5 TDZ 2d 5o 08 s
Y lyime Lo 1o digad 3, 0 (lsl 4 OAIYS .Sl
S (F Jsom) ab eanlie TDZ jo) o 5,5 Loo
0y TDZ clale (ol b aix jp a5 ol olis
Bgad doyd RS e Lol ey o tals3l Losodlay
a4 oy o fPF L Ladoslay Slali o S 0gd 0 Jlad
5TDZ i o oS oD Josi 4 Sy o Sl
Sl e S ke ¥ slpize Jlosd 4 55 (liee it
Glp cdae pp (Y Jsoz) cilb sl TDZ
TDZ pJ 5 p,5 e Y Pamabilis S5 ol500ee
(Chen & Chang, 2006) sl oais yis,135

Gl e I aan oojles I ladiges
O3t VAMS e 5 5 gy ad, slaoniiS eeiss
e Do a Jlad JU 2 p0 05 sl 5 (e 90
g 0dd b m s o2 4 slaazalS @iy,
Y Glgiome VoMS Lo jo atin Cds Doe 4 o,bgo
o Celaiy 5 Wb a8 b 5 2 0 08
Wl e A8 lase 45 (6,55 gl 59, 14+

99 30 sy bamals B ) p @l
‘:l..=' . .‘.s l -
Gldisain, 5l b glbazals  Jlos; mbs
Se03 o 4 s (5 p gloazalS 5l psa ik
4 bge Jbox; doplVer L oo Slee s
Gl ¥V ol o o5 ciS ‘5,..;[., QLQ’LS
Clgig os,> + saio baS gt Jlé iy oSS
5o QL“’L:-? Qo 00 g 0g V:VTF T S L
w»m.sd;JLc)+ u...a}fjf‘_gjb\ Ja,::u)o
S oyl Jm ! asas )55l albdS laos L) :0
w0 5l S gbaals o Bl b
O Ced LmQT slais, g ojlail o 355,53

B9 503 sladigeisn ) il edeliwsa sloazals

S (95 5l e YL (63105155 (s 2 G

ouyg yiuw SLS p2
@ bape gbSy 5l bl gl el e
2% oolatwl 8 A8l 55 5l sadudy slhaxals
5,LS 5l zu,w 4 baledoslay S 5l e atan il
Lesoslay JoSis it inds palls (5 sladigesyy,
o saalie TDZ 2l jo o5 oo ¥ 55l Slas 4o
TDZ o5 olojloss ;o Lo aie b S 5l ey
3 g ik el blaojly we ool colaiul LcoQT N
2 e H aS e NAA 5 BAP ol slajlers
i m phlel L 5w e Laiosly H5eb
Om 3l oad 05 eaisainy cnl gy & eaoiled
Sy ) & bl o S SRiegy au,
31 eolaul s slil P.oamabilis 50,5 ) saicus
el 5 Ladosly 5 (G lagniz wlsi sl 1, TDZ
L s> b Jwlesl o .(Chen & Chang, 2006) ws S
09 Bigeiny; Sl (pan 55 TDZ Jle I oolinl
O i3y o el Sy (> adg
53l 4 0g STy a4 bgype a8, o 5l sladiges
Sy IS FSE S S g wils 55 )y
Sgs (e ks (laS 093l Ledsly wdg sl
o ol i Sy il Ceand o Lol
edB 55 b edslie Wb Jate il
4 (S oasS )| sloS  dlewgay (3390 5931,
S g ol S sl ol sla el
L slaied 59,0 Sp g by slooaisSplas
Sundge daSy CuiS 3500 Ceond (liand (g
(Chugh et al., 2009) s)ls 5,y 5 oS (55, S,
Spogn @hosr slr & Glgulsl
OIS 5 e Mgy B3l el ol ey Y6
ool bl ay oS bdigeds ) e 45 ol
Lesosly 095 (lpy Ceond (e 8 9 Wl e
.(Penggow et al., 2010) cwl bS5 gl Coand
Oinlesl cnl 5o sdeliasody G b laame ol gl
Sy sl Jbd Eges cnyiie Lol Slyes
PRk 0 ol e 4 bgype (00,38 +) Ladosly
4 bgye (20,3V8) Gl s (S 9 TDZ 12 o
owl@l b g TDZ 2 o 0,85 Lo ¥ gl les



Yra 8l iz g oz 530352y kB dlio S 5 (S2Y L
0By i S 3l o)LLl ad s slo koo Anylite Y Jgur
Table 3. Mean comparison of shoots regenerated from sterile leaves
TDZ BA NAA Explant activity Number of produced Number of yellowed
(mg/1) (mg/1) (mg/l) (%) protocorm per explant protocorm per explant
0 0 0 70 07 0°
0.5 0 0 90? 6.3 0.66°
1 0 0 83® 25.16° 22°
2 0 0 70° 38.5° 5.96°
3 0 0 76%® 58.26% 6.73°
0 1 0.3 0 0° 0°
0 2 10.5 0 0° 0°
0 3 0.76 0 0° 0°
0 4 1 0 0° 0°
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Figure 4. Effects of media on plantlet adaptation
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Figure 5. The proper time for flowering after adaptation of plantlets regenerated via different explants

\ “/ :

5920 (0 ¢ JLadlos 3 5 u*‘ olo iy jdy o JgmS (@ ilitro (sladigeisy, 3 ooliiwl b g oW 805 ) (golissl 5, & ISs
Slacund B> (d wlivle;l 4 J5 slaasle Jsl g cuils p i dedosloy adg g lo,d S5als (€ el yims (59, boydy oS
Lioe 008 S 5l Lol GalS (F oS i 69, B8l O jgod gy ) CilS (€ o5y s &l 1 0dydams]

sbeleiosly oliasls (M wascisS by g9, Liojlay ades (@ NAA 2] 1065 LoV gBA ) 555 Lo /T (Glaimme
Fomole ¥ ( (Jled Jlé; gl oy gbronisS s g0y S s (59, SgS slrazalS S (1 oSyl oadiadys
S5k 5l s olo oaome I S 5l L6 lalS  20lS (K aillS Lo b (gudg sboazals o550
Figure 6. Phalaenopsis orchid micropropagation via different explants. a) seed capsules 5 months after pollination;
b) seeds culturing on medium; c) seed germination and protocorm production; d) flowering shoots harvesting;
e) removing the damaged parts of shoots; f) explants culturing on medium in horizontal shape; g) the plantlets
produced via nodes on medium supplemented with 4.4 mg.L*BA and 1 mg.L*NAA; h) protocorm production on
sterile leave; i) shoot regeneration of protocorms which produced via leaves; j) plantlet culturing on medium

supplemented with active charcoal and without any plant growth regulators; k) two months after adaptation to
greenhouse condition; I) flowering in plantlets regenerated via leaves 18 months after adaptation.
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ABSTRACT

Orchids are one of the most popular plants in the world and among them Phalaenopsis genus have the
most sales in a Global Market. Because of its hard propagation, micropropagation technique has been
employed recently. In this study, we tried to find out useful protocol for commercial production through
in vitro culture. At first, for seed capsules production, flowers were pollinated with hand in different
months. Afterwards, their seeds were compared for percentage and speed of germination in %2 MS, Vacin
& Went and Chen media. The highest percent of seed germination (% 83.37) achieved from Chen
medium. After that nodes on the Flower stalk were studied for their shoot formation potential. The best
result (15.3 produced planets from one node) obtained from MS medium contained 4.40 mgL™ BA and 1
mgL™" NAA. Then, sterile leaves from produced plants were inoculated on Chen medium supplemented
with TDZ, BA and NAA hormones in different concentrations for protocorm production. Best result was
obtained (58.26 protocorm per explant) from 3 mgL™ TDZ treatment. Finally, plants transferred to
greenhouse for acclimatization and cultured on two different media. Plants produced from seed, node and
leaf showed 99%, 100% and 93% survival on medium two, respectively. The shortest time span from
acclimatization to flowering (16 month) of plants was achieved from plants obtained from nodes.

Keywords: Explant, flower stalk, leaf, protocorm, seed.
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