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ABSTRACT

Orchids are one of the most popular plants in the world. Because of its hard propagation as most important problem,
micropropagation technique has been employed recently. In this study, commercial micropropagation of orchid
Phalaenopsis cut flower “Detroit” was done by vegetative tissue. First, nodal explants of Phalaenopsis amabilis cv.
Detroit flower stalks cultured on Murashige and Skoog (MS) medium supplemented with different concentration of
NAA and BAP for direct regeneration and the obtained planlets were cultured on %2 MS medium supplemented with
different combination of NAA, IAA and activated charcoal for rooting. The sterile leaves of plantlets were cultured
on %2 MS medium containing NAA, BAP and TDZ for evaluation of regeneration and direct production of somatic
embryos. Results showed that effective concentration for plantlet regeneration obtained in MS medium containing 1
mg/l NAA and 4 mg/l BAP. The highest number of root produced in 2 mg/l NAA. The highest number of protocorms

obtained at 3 mg/l TDZ. The plants survived rates from nodal flower stalk explants was 84.93%. At the end, the
highest plantlets acclimatization (90.20 %) was in medium containing cocopeat and activated charcoal (1: 1).
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* Corresponding author E-mail: zakizadeh@guilan.ac.ir



w0y 3 4 LE 08 a9V 005l (loazalS o9l adgi (o) 2 10 K0 5 (SBY (Jb 7.

5 b (6,50 asllas o (Tokuhara & Mii, 2003)
Ghahremani et al., ) ol iy g9, oS oljaiy,
Qo 5 (Jafari et al., 2020) oele JS 4 (2020
oS b oS5 0 TDZ oS s oo lis Slalllas
slgis 1wl ps slaplal LSas sl
lenejad ) MLSLSQ LS’P ul?w‘ °L.S sjj.) i
S35y oS 5l asls e ol35L (et al., 2013
e n iS laowe £ (gg, Phalaenopsis J5 a3l
as o I8 5L cow |y sade azalS olaws
aS ab ole sdoleyl o (Kosir er al., 2004)
Oler sloS Al (55, slae S 5l &S aladigein,
ciS el YL Jedly Gl eal aid )3
00l 03938l MS S lasme jo a5 Jloj g aiiily oo
s S ea ) s NAA S 5 oSl Y L
Sroim whiowddls ae,e YO wiad ails BA
S sdy 5l Jol> Gladigein, 4 Cod
YU Cdlas 4y a5 b (Tan et al., 2011) aisls \lis
ook (nl 5o asllas 8)90 03, &5 ATl S
sleplal 5l eolainl b Lo & ades poe Jdow
5o Wil oo s 1y gobsjly, el pwi e
5heolanl b ool o)bs adg jo Cudidge g0
Shaly 5l Sl s il cus SeSS
O35S At 3 o 0985 Bl ol sleazels
4l o 5 2k Gle slated s, slasbs,
L glaed) Koo wdy slp 295 S Wlgies

Wil gyl wlide yo Phalaenopsis oouS | ooy

b w9 9 3Mge

S bz g (BLS Slgo
MS s baoe g0l iy cnl el oy
o oolatwl AMS g (Murashige & Skoog, 1962)
S gale SlaS 5 Olgiea TDZ 9 BAP il (yioren
A oolanl ST OluS 5 lgieas NAA G TAA
L jhie Of 5 cuS slalaze G5 slall gaon
Slad g ol 3 il a0 VYY) sles o DSl Sl ol
Oy 48 003l Cuway (Kpa) JSul LS VY-

4o\
M9 5SS Gl ol plarear S8l ciS 0gg !
oLl 5l ol ol 5 d5e > 5 soladl
Mckey et al., ) 5,5 oo 1,8 oolaswl 8590 aielsy)|
olS gobosly, 5l Bue (2010; Reed, 2001
5 ol oS @Al g Sl (LS ogul wdgs
Jobo 5 2dl citS &bl gl quigi Lio 5
xwo o as sa Sl ol 5jse o bl e
Sy el 5 5 xSk o )Y osrde
L sobosliy 5 Sl St (slatg, olsl cilso
5 £9y% Phalaenopsis J5 43l 54, slao 5 ciS
ollS 5oyl Cussar sl el dlsz cus L
Sdiler St 53,5 By g Geans 5l s)le
Saya et al., 2008; ) cdl aslol ouuS ) slo,d
sy, adlas poz= (Chugh er al, 2009
31 & Phalaenopsis oz oLl
30 SIS g oy 4Bl 0uS ) GlalS p Sogre
WS Ojpe b ) LS 5 S Ceio
Thomas, 1992; Balilashaki et al., 2014; ) <l
.(Kosir et al., 2004; Hong et al, 2010
Slodigein ) 5l peitas jsbds willgi oo lap,sS 632
e oS he 5l slasdllas o el adsi glite
slooS s 5l Jol> sl azals 255k
(PLB) )5S89 2255 5 oWl gl J5 a8lo (59,
3990 ciale;l ,o (Young et al., 2000) o soliiul
3%l i poboas 1) lap oS gign g (mgllS Wl
Long et al., ) oS Wl Paphiopedilum ou.S )
ol oS 5l welaie alie S iwgsy 4o (2010
5 dle Gl GeSY GeSe8 SIS Jals
S Gkl Sx e Pan 2B 69y Jree
oy p Phalaenopsis 00,S )l Jolw jsmmiliwge
& e Olrsa S Bdiod cnl 5o el oad
sloplil JSas 0 1) @bl Vb Ol ioseg S
L tole;] 51 S5 g 40 5955Y g cuils asle p g8
B (@l 5wl g8 slaplal LSS
BA a5 wis )8 Ly pliore cwy g Omed 50 il
O 50 9 ol 2SS g Sl el o5 cale o
il oo wile p,sS slaplail L Sis oadyls 5L b



£4) VE- v 5l ¥ 8Les Y 5,90 ol SLEL psle

b bl o) Job oS L2l e o ol
olass g awiS  Job ole i Soeds (gl jeals
Gl 3590 Wigeinn) 2 Sl & Gudg slaazalS

<55 )3

3 Juol (BazalS (oljad ) o)y ipgd Giulo)l
S5 Ble 595 gloe S

sleo S iS5l Jol> sloazals o5 s cnl &
sl plas 0g 5l glhiasls cuiS o o
L AMS S e j0 oads ody slasxals
-V Jkd ks g TAA NAA bt slacdale
SV o Jld ey g ol leoaisS edais e sall
P eSSk o0 VW iy s e e S e SO
-0 JAA o 068 Lo SG-F (i ey 2]
NAA ;2 068 do -7 JAA 2 068 Lo
JA ehate) @ly NAA 2 o 0S5 e 99 -V
Yol dolas SLlS b B o bl .aiads eols
) Jess 52 sl (Bigaise; | sl 1S5 ,2) 15
olaws Lo 5l e digedin, CeiS 3 das olo dw 90 5
8518 asdllas 5 )90 sy s

ol oyl GBS 32 2133k gy g Giles]
J Bl 59) swo 5 3l suadgi sazals

Jol> slaazmals 5l oasl cavots oyl slas
5 o sl Ga (JS le (59, slao S as
3 ioe et dBle 4 &S (gladads o lAds
ol MS eSS o o 9l baxalS
P S Y oYV A /) TDZ Sgliie slacdale
Sl 53 o3¥ (P JS0) wiad cus wals cus
@liaie) a>ye 5l L3 oolitul 890 sladigeis,
SG aan g o baigeiy ) wad gzl sl baxalS
3o el canSly alise glecuis s o L
5 Spoondpel g basan, I axals ody

5o oad oolatul ladigedys, dod a3l s ol
64,0 YOEY sles (slly o, SGUT BTy u.:‘
9 o9 Selu 03ll Slidg) 0)90 Jsbo g o5 Sl
S ysld glacwY l eolainl b S0 cel cutn
e dgein) S8 (slp wad (5l g Jiie
Al 4 Bgyre (60 o daly cnS gloas s
3 eobasly, casdlas jshiedy .ayo 5 colaiul obye
Phalaenopsis amabilis cv. Detroit s ,ole glaasly
ol > aila 4525 Anthora &S % 5l a5 ol solaswl
&y VB 0S| hygn (saads Al 5
@Y J58) diadi e 02l (g A Gl e o
Gl gbadle 50 owyp i Jdl uwl.o)T
Gy oS 2ljasly p b, oSl
S5 aslw

oads 3L ol azdS g0 JBlas a5 Lo J5 4l lanl jo
SoyS laaxls alab I oy g bx boaig (55, 3l o9
5oy fegile 0-F Jsb 4y IS aBlo (55, 2 S9>ge
Sy degh S )B sy o sl Jobe 5o
oy N ooly 18 aads Ve Dok w0 Ve ySg8 0ylad
Yo Saeds oo Ve ol sl oolainl b o adigod
cdile b 5yl oauSudi lawg o] Jlisa 5 4l
o oy g K) gez> Cod Sy YO
50 Coled )0 g @lojas 4880 V0 o (G S g
50 A e Ol L slaids 0 Sbej o5l aw
4.1:>/.o)o=\5J.J.>w14;L:oo)fd)b5o..\~¢L>]A
laz e il V0 ojlail 4 cdings 00ud ol olo5008
Lhojf sLbéU‘P S9y 6&4..5‘).: RS )‘ o= 9 03
MS eSS lasxe o azalS o155k 6l (B O g0a
BAP «(yid 05,5 o) 9F) NAA sBAP () yo

Wy oaiSpals g ol g (i 0 5 e ¥
o 0 L SO aae g0 2 bdigedp, o culS

b B s ibesl wias sl alis slacs
(Wsoisny Vol S5 58 LS5 ¥e b ol SLels



w0 45LE 13, e 6V 005 )| slbazalS ogul s (o i) Ko 5 BV L Ay

Dglite slojloss Sloe (03] ol ool Lo 50
o gl g VA 45eas SPSS 3l ANOVA L
OS5I laials sz ol sl eslinal b Jlars o (Silee

L85 Oyg0 do 0 O il ey

93 oS il azals ady Jol Julesl @b
J5 a3l

azalS ol jo 1) (g)lo sme Dglas 0uls Juol> gl
olawi o gt () Jeaz) woly ol saldes
Pk V chale b cusS laore j0 (V) axals
559 BAP o oS e ¥ g NAA 1 5o
IV s BAP ) ps 0,8 eV led ) Glie S
(Y USs) as eamlie NAA o) o 585 o
hazelS e 255k owon s OlSARen
0,55 Phalaenopsis 00,5 )| 5 a8lw (59, slao,S
gy a3l ol olass my s b3l (gl a5 Ainges
P S ¥V Gllo MS cuiS laowe 5l el g

oslaiwl NAA o) o o5 L +/0 ¢ BAP J
BAP .S 5 cuie oISl (Kosir et al., 2004) 595
Aerides 00, S )| 29,52 sLoil o 1) NAA
as oly lad calise sladigesss; 5| odorata Lour
2L ol cauSedan g0 ol ol ol
Devi et ) ail jgo boasS )| sobsjly;y jo wlgi o
99 3l oSy oolaiul 5 ety cpl jo (al, 2013
swducols, 31 NAA 3 BAP o) ouS el
4 BAP 5 NAA culee cdale 5 S5 el
R N N
Ailgs oo Doritaenopsis ¢ Phalaenopsis  slwos.S ||
;o (Tokuhara & Mii, 1993) aiil aube g9 yge
2Ly 2l 4 TDZ a5 s svalin Ko ciogh
Sdigein 5l a3l ;25 Gl 2 2,4-D L oS 5
Chen et ) el g0 Paphiopedilum oo, )| a8l o,5
I a8l g9, sboo,S Aigaiy, cuiS mls (al., 2002
;o Phalaenopsis violacea 4>l ppiis oL 5l
9 BAP IDZ alideo iS¢ £65 aw (Gol>
S wasls awo s op i BAP a5 ols olas o515
(Subramaniam et al., 2009) 5 S oJgi 5 a8lw 0,5

SMS S e @ g gl Lol cinS lae
£S5 S ol b a5 al; sleesisSe el e
N L;.%Laﬂ Dol ool Jasl ogr Jled ey 2d o
Sl S5 5) S5 Yo b sl SIS 5k G
Ty CdS b s S 1l jles o slp (dgein ) )
0l 3,5 9 widg b axalS olax cuS jl ole

28,5518 hyleds 090 digedny o sl

9 Walite CulS yaws dw oy ol Gllojl
bazals 5,55l sl ool osliiwl digais; g9
Sladats (490 bua b

5 dorl Sy osledisein, 5l Jol> gloazals
6‘); WL».A o)"..\.?‘ L 45 @LA) ﬁ ASL..J S9y 6&0;
0930 3 s, laied (gp low b6 5l
)‘wﬂs.bw?)lf—‘dbd‘fjowol?bw
0 4B S Soedy g WA atnd g O b loasy
Slp ol 0 gau8)S )18 ao 0 SO eeg 257 ,8
-V ClS s w50 )l s (e Awlie
(oxiwo Sq -V (Ve L) Jed JE5 g CongSsS
0dS,l a5 pl 4 arg b owad cunS e, Y
QT sloasy, ¢ aib oo 5l 2LS  Phalaenopsis
‘) J:JM 6L®Ja.3m 9 slad 6&0‘.\15 ..\...‘b) 6‘)%
s..\ml)so @LuLo O‘ﬁ.o 5)> 055 4\5 0guo (_;»......JBL
Voo gla,l b oFOXY. laow ol olal ol colail
L glalds jo clls 5l w baxals o o sl
VO led g oo o Ve (WL b, 5 (Sdly iy
Celw VP L el ool 5 sl a0 Ve g 59, a0
5 kel )b S alyy) Glals was eols 13 ol
VAVAIA cllias 8 058 atin Job 53 45550 30
olasy (6,85l 51 e atan O Coled o 5 Wad 4dss
il 4 ol S St e j2 50 e Glaazals
)50 5185 plgieds azalS Ve ()55l sl Jled o
usjf )‘)3 oolaw!

Gobol Juloxs g 4 3008
il 51,85 Yo by ok S ko 51 e ol o



say VE- v 5l ¥ 8Les Y 5,90 ol SLEL psle

Saddy olE Al jew Cend ol Ll ol el
5o b Sagy BB AY) UKo 0 a5 il als
Ioskied e ety o il
o> s 0 Renantheraim schootiana glwazLi
oadlice Jled Jléj ao oV g NAA Yoo 4,80 O/F
0uuS pdali 90 o (Seeni & Latha, 1992) ais S
NAA |5 (TAA gNAA) oolaiwl 5y90 ST 0l
Paudel & ) ol co jowsln 9 5w iy, Wl 6l
L oislesl ol ,o (Pant, 2012; Kong ef al., 2007
sazals o ol cwslin b Shy 4 4>y
i TAA yod o S oo ¥ Lo ond Jloacy
02 g Cewl Clin bdaiy) olawd o2 1p) 098 g0
2 Az)S o 05 n owlie w5l laazalS
S5 ik adey NAA 2 565 e ¥ les
ais, o2 g Wl dgaome baxals o) oo Ll wi
elie @zl S 095 p0 a5 Wi oligS 5 e

2ils Gl e b 655l s

Mean number of plantlets
IS

0NAA 0.2 NAA 0.5NAA
0 BAP 1 BAP 2 BAP

3 Jolo sbazals oljady; 9o Sbosl @b

5 2Blo 59, slae S
F ol 5, sloS cas jl Jolb> slaazals
ols las vgx Gl ady, adg gl oo bl
Ol ey addg 5ol e oL sl crlale
L dpes UMS uiS Lams (53 bazalS
sl St Jpanl 5 Jb Jé5 §| il (slocdale
ol (Y US5) Wi et sl Sl ol
yd 308,85 e ¥ ggl> VIMS S Lass ols L
32 sl FIF) ouls sl slaaiy ) slass p 5YL NAA
IAA £)5 oo ¥V Jlass jo wiz p .clls |y azel S
3 Sdsb oS 5 iy, Ul g S laady, olas
(simleyl o o NAA o) 0 685 e ¥V lags
IAA Lo 5l od LSis gloads, a5 ond Ll
Hossain et ) ool oo NAA Jlos 5l 55569 5 hisb
NAA bl gl b ool Lilel s (al, 2009
ol LS glaasy, shass (il o p 5 ke V)

8
. .
d
R .
: : .
, [ |

0.75 NAA 1NAA 2NAA 3INAA

3 BAP 4 BAP 5 BAP 6 BAP

Plant growth regulators (mg/l)

o Y6 008 00 ol53h azmalS sloss o ygr gl b o g ol Sl s blie 31 Siloe duslie N S0

Lo ,5 digessy, 5 Detroit o3,
Figure 1. Mean comparison interaction effect of NAA and BAP on plantlet number regeneration of Phalaenopsis
amabilis cv. Detroit from nodes explant.
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Figure 2. Mean comparison effect of IAA, NAA and active charcoal on root number fegenerated of Phalaenopsis
amabilis cv. Detroit from node explant.
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Figure 3. a) Detroit orchid, b) Protocorm regeneration from nodes, ¢) Performance of explants culturing on medium
with 1 mg.L'BA and 0/2 mg.L'NAA, d) Plantlets regeneration on medium with 2 mg.L'BA and 0/5 mg.L'NAA, ¢)
Plantlets regeneration on medium with 3 mg.L"'BA and 0/75 mg.L'NAA, f) Plantlets regeneration on medium with 4

mg.L'BA and 1 mg.L'NAA, g) Plantlets regeneration on medium with 5 mg.L'BA and 2 mg.L"'NAA, h) Plantlets

regeneration on medium with 6 mg.L"'BA and 3 mg.L"'NAA, i) Rooted plantlet on medium with 1 mg.L'TAA, j)
Rooted plantlet on medium with 2 mg.L™'TAA, k) Rooted plantlet on medium with 1 mg.L"'NAA.
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Figure 4. Mean comparison interaction effect of BAP, NAA and TDZ on number of productive protocorms and
necrotic protocorms of Phalaenopsis amabilis cv. Detroit from sterile leaves.
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Figure 5. Mean comparison effect of culture medium composition on plantlets regenerated adaptation of
Phalaenopsis amabilis cv. Detroit from node and leaf explant.
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Figure 7. a) Demonstrate the potential of the end of the leaves in the production of protocorm, b) Plantlets regeneration by

cultivation on medium with 1 mg.L'TDZ, c¢) Plantlets regeneration on medium with 2 mg.L'TDZ, d) Plantlets
regeneration on medium with 3 mg.L'TDZ, ) Plantlets regeneration on medium with 7 mg.L'BAP and 0/75 mg.L"!

NAA, f) Plantlets regeneration on medium with 10 mg.L""BAP and 1 mg.L"' NAA, g) The right size of plantlet
adaptation to ex vitro condition, h) Moving plantlets from in vitro condition and transfer to greenhouse for adaptation
to greenhouse condition, 1) Plantlets regenerated from sterile leaves culturing on medium with Cocopeat + Coal 1:1,

two month after transfer, j) Plantlets regenerated from node on flower stalk, cultured in media with Leca, two month
after transfer, k) Large scale production plantlets regenerated from sterile leaves, for culturing in square pots.
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