[ Downloaded from jcpp.iut.ac.ir on 2025-11-07 ]

[ DOR: 20.1001.1.22518517.1394.5.17.27.0]

[ DOI: 10.18869/acadpub.jcpp.5.17.323 ]

WWAY b / eadis ojledd / poniy Jlu / (B 5 (215 DY puams SV 5 9 Mg 4

(Eustoma grandiflorum Cv. White) siw ) o 5knd (53L350 5,

Slaiad 09,5 S Ll a

i Y Zo ow( . Yoo .. \ “ e N
SIS Bl s S5 Lo, e Sy Jske e alped 015

OYAY/2N0 @ 5y ‘@)U C\YAY/4/8 sl s 'G)l:)

eSS

Say 5 emlis gk 150 51 (S K, 55 Blda &8 ol 25 LS (White) siw ¢35 (Eustoma grandiflorum) _p silew
Olgmeiany (0,5) (Sl Wl g olS cpl l3adn) 5 0000 2 AL Ad) oS Wil 31 s pdl SRyl 5 ks Ll
3 oS 5 ol pera (MS) 8 Sl 5 Sl g0 oS Bams candllan ol 53 1235 13 elisal 3590 o gl (53U350505 1 G303
O Fiey 4S5l DL gl i 5515 eslital 590 s 3 p S e ¥ 5 o/Y o/ o slaclals L BA 5 NAA 13, (slaediS odis
O Fmieg A Jmol (NAA D3U) BA 12 )3 p 5 os o) (55l S Jams 53 (LS 3 oo sl Y/ oRibe L) ojlusls Job
A5 NAA 2 s p 8 s o/ ol jonty BA 2 55 p 8 s o/ (59l CuiS Tams 53 (LS )3 s O/A® oRile L) o jlusls slaw
L) o5 sliess o iy BA 2 55 p 8 shes ¥ ol jenty NAA 2d 53 0 8 oo o/) (sl S sladams 3 &l (sl gai ) A
(e Bl YIAY Kl ) adyy dgb o iy 5 (VE/OY 5800 L) iy sl o ey i3 S a5 15 (ol 55 308 ¥/Ye 0L
ASB) BA ) 53 08 o /Y lama s NAA 20 3 ¢S ke o/Y slpenty BA 2 53 05 s /Y (5l oS (sladama s iy
i e 51505 05 NAA ) 55 p 8 s /Y ol jonas BA 2l 55 0 8 e /) (g5l S Tams )3 ki gaiyy; s ad 5 (NAA
NAA 23 5 p 8 e ¥ ol joaas BA 1) 55 0 5 os o/ gyl Jame 55 0l dd 5 IS 51 i ials I8 JSs ¢ IS ) 5
v Laazmals 5 ao s WA 5 Lad Jame ) &) S 4 S 5 S 5 5 0m 4 85 g gl el s gz g S 8

Lk

Ty ;dhl.:f 3L ClS (Sl g4l g g;;hl:f A, 6\#4..1;:5‘,.;5'.7 1SS slaely

Sy .,\>lj cjm‘ J\_}T oKils cdj)}LiS RSN au_:LJ«L a}/,f )ki}t”u‘ 9 _,\,.'2)\ wL.;)lS 6}2&4'5 NSV ¥ B \
S oS el (6555l 5 50 g 0 dSha 5 (S slakal 5 SLEL S LSS G S 4 X Y
b.kaviani@yahoo.com : 5 ;S Gy (L3 J st *

Y'Yy


http://dx.doi.org/10.18869/acadpub.jcpp.5.17.323
https://dor.isc.ac/dor/20.1001.1.22518517.1394.5.17.27.0
https://jcpp.iut.ac.ir/article-1-2431-en.html

[ Downloaded from jcpp.iut.ac.ir on 2025-11-07 ]

[ DOR: 20.1001.1.22518517.1394.5.17.27.0]

[ DOI: 10.18869/acadpub.jcpp.5.17.323 ]

WWAY b/ eadde o5l / poniy Jlu / (B 5 (215 DY puams SV 5 9 Mg 4

(Dioscoreal.) i (Y4) 4S5l (1) p 3L Sl (1Y) sl
0503 bl i 53 (2o 8 Gl iss a5 OA) L= 5 ()
Lil i s bazalS a3 IS8 o S8 sllas slac b
OLLS (sl o3 s (055 Dl (ol Jemily ((ladnd 055
ALS s ‘_gl_ao.\;;S(..:lé.‘J chle ¢ 00) sl s
Aol glacins 05 kgl s s as IS G 5 e LiB
=0 el @335l 5 A2 8 5, 2 BA 5 NAA
03,3 ksl =& ;5 (Eustoma grandiflorum cv. White) s
53 el (235 L sl sl ol S g gl

S o SIS gl 05,5 Ll i

I TRRIre
Eustoma grandiflorum ) i o5, o ssled (s53be oS
ol sbadl = A 4y O 3 glaS 51 (cv. White
o3 eslaial 5y 50 gl (63Us305 5 Sl 5 € gai 5y Ol e
Sdeas izl Ladsad sy o Jstedd gl () JK2) as S
i b mle o, et sl ol Ol 55 4ids Yo
(ool e DT L pined 5l a5l oy s S 55k sk
Sdady e 5 doy3 Vo IS B Fo oy lad gai s
S el 2 53 0 S e Yoo Jslona 53 423310
ok el G il gladsei s (ol 5o LS
L i o il o aie ST L ai350 5 Ve 00 Siew
ol oray (MS) (14) S Sl 5 Sl 3o Lo 53 Lt sad
BA 5 NAA 51 ,x) 55 0, S e ¥ 5 o/Y /) o 5l S 5
R AR B bl ol () K3 Lus ¢S
5 (sl p 448 el CHROM agar) ,LST - LS
S35 = s (PH) aniul ds g 55,80 o s ¥
clos U S5l s S glakes s S (...19,5 0/F — O/A
a3y Yo daas il SO LEE 5ol S Sl iy VY

S 53 Ladisainy ol ooiS ladasms U Jsieds

PRV
=y sba Sl S (Eustoma grandiflorum) s gl
o 2la |5 5 ool (Gentianaceae) awllzer (ool 5l
Sl Gy e 3 005 (oo ke ol e S
LSl o VL g olS opla)ls S, 51 oS 5 5
soedop arls IS Olgea 5 Cul S5 5 ULy o) Sl LS
Jseme gy (Vo 50) 5,28 o 1,5 eslizul 3,50 IS
e 03 o o=l L s s el SA L el 2SS
550 azalS (So T Jleamt 5 &S558 IS0 L s
oS ol (S ek e ok 0390 D055 20 (0) o
Boban Jolse ple s b wsns 2ln 55 ol Caslis 0US

Dybp ot 5 M8 f s 0k 55 5 &
aS ol gl rl_%)l 2SS Gl el 28 o3bsls
oo opl 533,58 5Lasl Jseme sla 5, d"J‘<JL’_ Ll 5 o0
LSS (S5 slrlw Ly o sl (seealS (9305 sl
@33l @l m oS Slallas (YF) U] o Cna
S Do i Lalse e 5l eslital b e sl
OLSan 5 B35l «Jlis Ol smeas (YF 5 VY OF V) oo
231 el GlaazalS 5L ls U b il (YY)

BA ;= 53 0,8 s /Y0 Lyl d 26 MS S b
OF) OLLen 5 S S s gandlas 53 s S 55058
52 53 e S ke o) Clle LBA Sl eslinad o5 disls 0L
s alysl 53 NAA ) 3 08w o/oD Ly oo 5
JIWRVRCINN JECITS. S NN PENE SUEPIPRS NS
S » V) OLan 5 315 sl olis Axllas il Lajles
s 53 L eolesla J s b Gl o sl (oobssln
e Sie s s olallas >l 0L KIN
sl 455U 5L30 3 24P 5 5T asle e S s
(YO 5 VE) Wsls olas IS 51,

Glaind 03 Bl 2 53 LS Gbei S Fp 0 8
0 Ol e OF Alar 31 &S el ok 5158 Gles i Lo s

‘(Y‘\‘) (Gen“ana L) mL:_w Jj g(‘ﬂ\) B3 Z}; a)u\ J'.") JJ‘)A

YvY


http://dx.doi.org/10.18869/acadpub.jcpp.5.17.323
https://dor.isc.ac/dor/20.1001.1.22518517.1394.5.17.27.0
https://jcpp.iut.ac.ir/article-1-2431-en.html

[ Downloaded from jcpp.iut.ac.ir on 2025-11-07 ]

[ DOR: 20.1001.1.22518517.1394.5.17.27.0 ]

[ DOI: 10.18869/acadpub.jcpp.5.17.323 ]

... (Eustoma grandiflorum cv. White) Juiw 5 oSk (e3L550 5,

cé)uﬁ,&u/\}&u})b;b\? Jﬁﬁ)lﬁg;?ﬁ.l‘})
o )3 VO = Ao d Cusby ol S ol &3 Y7 = YA gles
e e S B0 (e 5 058 oS5 Ol s
o lels Jyb Slio G, T8 51 e Ll (S 4l
Jj_jé ‘d‘—"‘:‘.“i) Jj_jé 44_.5;1‘) Jle_x.'; cajf JlJ..xJ ce)L..}'u J‘Ja.?
L) S b5 S Sl 5 4ty SelisS 5 op 5 o sb
G(_S‘)K)Ld 61‘/.‘ SR L;J;o‘)\.bl (SPAD ‘;‘Lw.: vat}:ﬁ)jls
u;x@w&ﬂ\J@ufbéuéuwg
Vo) e ad s ol (St glaolls
e Y- Y8 gl L dlsdS s ollS s S Jae
Slooss bl Ly s ps Vo s cysby 5 51,8 SLo
Ll 53 el A5 glaazalS 5L L (oIS
sb e amin ¥ oglaind Oy bl 0 4 glelnd 0550
Sl 15 b sl Sl - b B 53 Jaalesl el
L Laesls el 5 iy i plodl sdalie O 5 1SS Y
o 5> Sl (glasls dir D031 5 SAS il 5 5l eslinal
)l)JlDJ L Laesls wful_:.» Gaslis 5 dm ;3 0 Jlaz>]

b g el Excel sasl o b s 15 sal > s MSTATC

o g s
Llasls Jsb op i oS s 0l Slis 8le auslis
Osan BA 2 s o, S s o) Slad @ bg e e sl
53 oylestls Jsb op S 5 e Sl YoV Sle L NAA
2SSk Y Lelea BA 1 55 0 8 oo o/Y Sl
Y US8) s S edaline e Sl 0/0OY . Sle LNAA 2
BA 5 NAA |l 3 a8 sl 0L (udlsls 4 s (Y
O dsdr) 55 s pre o3 0wl s ol Ll b
Jsb Sl (o iS e ;3 BA oS o 5l esli
NAA oo st 8l 515 s 8 el | o plstls
ot O BA o5 g LS g (1 JS2) 30 1555
ol 3 el s el e Ll Bl Sk, s
Jsb oprimtn 48 (YY) OLLSGa 5 Gossl b bl

Yvo

o e (ol &l ) Glrdi iy, N S
SBL g0, a3, (1 T 1 aul 5 (Eustoma grandifiorum)

CiS 6l b ged ) silulas (Y IMS Lo j5 edd CliS

Slasals i )Lsl b 5 BA GNAA 1LY IS
¢ e /N Slagi =) (Eustoma grandiflorum) pw g5l
Slass =Y o5l s Jsb ke o Rk (51515) BA 2d s
7 e S e Y Lol ea BA 1 55 p 8 s oY
Lol ls Jgb KL o aS (gl,12) NAA

25
o 2.07a

2 ab
& abc
3 be
j 15 od o o o 4 od
! e
5 1
il (] Ml
3 05

0

BAO BAD.1 BAD.2 BA2

ENAAD mNAADL mNAAD2 mNAA2
sl Jpb o Klw o BA yNAA 51 ¥ ISs
by . Eustoma grandiflorum) w g3l glaasals
DM (g5l sixa ps (D g (55, 4B S I S e
il glack e BA s 0 L) bjley s
sl Stas) P e glac il NA 5 sl o5


http://dx.doi.org/10.18869/acadpub.jcpp.5.17.323
https://dor.isc.ac/dor/20.1001.1.22518517.1394.5.17.27.0
https://jcpp.iut.ac.ir/article-1-2431-en.html

[ Downloaded from jcpp.iut.ac.ir on 2025-11-07 ]

[ DOR: 20.1001.1.22518517.1394.5.17.27.0 ]

[ DOI: 10.18869/acadpub.jcpp.5.17.323 ]

\va¥ hg/ﬁma,u/mdu/d‘ag,‘;b;avﬂmd,ﬂ;,.\g; 4 5

ol dﬁfaJ"JJ Qu.pﬁ BA}NAA ex\ismﬁ'.? u..\:’:u&‘;| Q«Sl.ub 4 P @\b A d}-’-’

(Eustoma grandiflorum) _m g5led axals

Slag o S5k a3
s Sl kis iy Sl oy b o S slaes olstli sl olsla Jgb sl kS e
fa4/74" INZA Aeo™ AR Ve/do o /45" ¥ BA
AL AL AT \rAt AOV™ VA Al NAA
\Yo/se Ty Vin o/v8" A e o/\$ q BA x NAA
YY/of /Y o/aV o/\e oMY o/of vy ot
VITE Y08 YY/04 VY/04 Yo /A Yo/fA (Ao,3) Dl oS o 2

Dl an e NS (As )50 ) JL;»I@M); O35 513 sme o S S

53 1, Blue Piccotte a iy o sl slaazalS § Ll
BA =) 55 ¢, S e o/TO Lodd 22 MS liS Lo
5 S5 S cglaalllas 53 S e Ayl sl sy
cble L BA Sl eslaal 4S5 asls olis (VF) o, LK
NAA 53 0 S e e/e0 bS5 53 & s o S (e o)
S ol 4zl i 5 ol L Jub 08l s
solis ol ol Lajslas sl an cd (55 550
0L sl ($3L25055 55 2 (V) OLSes 5 515 o]
2 S eV oled by e s la Jsb o i S0
eaS 5 e mle Y/eOA - Kle UNAA 050 KIN 2J
ol o NAA 2 530 8 e ¥ Jless gl o oslxls U b
Cwdas jie Sl o/AOA Sl LKIN 2 55 eSSk L
SLl 6l NAA |y oo b LSl s ol Al el
b sl s 5 L Gillae o sl ls dob o 5L
sl (V) 0L e 5 305 ) (goliE

S Sl o i oS 3ls 0L Slio Sl 4 lie
2o Sk o) s 4 bg e (oS 3 2as O/A°) ojluxls
S p 2aS sNAA 2 53 p S Juo /Y Lol e BA 2
23Sk Yl 4 by e LS 3 sae V/YE) o L Ls
4S 2l Ol s (05 ¥ JSK8) Lss (BA 030) NAA &)
Sl o ls oyl sldas Ealidl 55 —ege i BA
BA = 53 ¢S e o) slasled 3 okt W5 5L Ls
e S ke o) Lol ea BA 1) 530 S L o/) 5 NAA U5

*k

| d.LaoquaL‘f sl slas BA g NAA 1Y s
Lol BA 2 55 0 8 e o/) Slass -V (Eustoma grandifiorum)
fo L oliad Kl o e (61,15) NAA 2 55 r,f‘_;._.a o/Y
oSbe o 7aS 51513) (BA 050 NAA 2l 53 0 8 s ¥ 55 Y

Lo ples s slaes

L2 sl
-

BAD BAD.1 BAD.2 BA2
BNAAD W NAADL

Ll slaw  BA 5 NAA Cilie glachile 310 JKa

S~ .(Eustoma grandiflorum) s sslead glaazals
S (gl e pe Ml (55, B 13 S ke
iz glacdads BA s 0 OLES ) byl o
ool Sl el s glaclals NA 5 cpisl o3

YY$


http://dx.doi.org/10.18869/acadpub.jcpp.5.17.323
https://dor.isc.ac/dor/20.1001.1.22518517.1394.5.17.27.0
https://jcpp.iut.ac.ir/article-1-2431-en.html

[ Downloaded from jcpp.iut.ac.ir on 2025-11-07 ]

[ DOR: 20.1001.1.22518517.1394.5.17.27.0 ]

[ DOI: 10.18869/acadpub.jcpp.5.17.323 ]

... (Eustoma grandiflorum cv. White) Aiw 5 oSk (e3L550 5,

53 f,f_,l__.‘ °/Y jle -\ «(Eustoma grandiflorum) . sibesd slaamals o £ sluss 3 BA 3 NAA jI 5 |SS
oSl b S NAA 2 53 0 8 s o/V b el wa BA 2 55 p 8 e ¥ sles =Y 5 BA 05 NAA 2 55
(o slans pKils 0 S (5513) NAA 12 55 p 8 Js Y b ol jon BA 2 53 p 8 s o/\ Hles Y 86 8 slas

ol en BA 2) 50 S o ¥ (sl s (555 o sl

(9) Bdd 25 s NAA o) e S e e/Y
0,8 Slaws 5 Kile o i 6 3l LIS Slis (ke duslie
NAA =) o, S e o/ Sl o b ye (F/Y0) olS o
53342 V/89) 0T maS 5 BA 1) e S Joo Y Lol en
Lol NAAH:JJ—!pju—L:‘Y sbls slas 3 (LS
Sles 5V 58 IS8 as Wy BA 2 e S e o))
Sl o Lrslaa NAA ) e S e ¥) |
s 58 sl (P IS8) as ) s Jlls els (BA )
sBA O NAA 2] 5o 8 L o) lajlas o ol
NAA 2 55 0 € e o/ Lol BA 2 55 05 ke o))
o bsled pl S el g 50 5 o 58 (oLS 3 sae ¥/Y)
Jolize 51 a8 sls 0L Laesls bl & biees canlis
35 ol an A3 ) w536, S slas  BA 5 NAA
(s OLalS b 33l 6o p andllas () Js0)
35 s el 0313 OLES | BA o350 b S gt Sl
osliul b 2o ol 68 VY Ol o |y sl e 355 (YY)
(M) 0L 5 5058 asls Ot ST 050 5 BA
R 3 e 5SS Ol Ol 536 NAA &8 sl 5
Aodal Csany NAA O S slakae 555 1 s
Cble L L 5 NAA Ot laloss oS 313 OLis L falllas
ol Clle 55 S5 S 1 gl o8 sl NAA (VL

YyYv

38
ab
33 ab ab i 3.20a
e abcd g abcd

- 2.8 | bode
3‘ cdef def
W]‘

23 ofg efg

fg
18 B

BAD BAD.1 BAD.2 BAZ
B NAAD B NAADT BNAAD2 B NAAZ

2308 alass 5 Kke 5 BA s NAA Cilisee glaclils 1Y S

S i By o~ (Eustoma grandiflorum) sl slaazals

NS (g5l gams pis 2D s (555 4B 5 ) 5 S e

omal oy il glacdile BA das e 0L 1) b yled o
Al Kl P il glacals NA

WS 3 o Letla ¥AY 5 F/8A L s 5o NAA 1) 5o
LS Laosls bl g gl iy prmlin Tl (sla s
Ve s el sl BA 5 NAA Llize il S sls
() Ols 5 S sandllas () i) 340 s oas Aoy
s BA & sls glis (Eustoma grandiflorum) . sl s,
Lgd e min slrls WS el YU glac ke j3KIN
PGS S8 BA ool coble ol dallae s
0L (7) Olen 5 68 53 Aadllae 3ls DL o lestls 2yl 53l
Lolon BA 2 e S e o/) (S5l oiS Lams oS 315
2 el sl (YL NAA L 2 S e o/0)

Gl gl 3 S M5 gl Sladised )


http://dx.doi.org/10.18869/acadpub.jcpp.5.17.323
https://dor.isc.ac/dor/20.1001.1.22518517.1394.5.17.27.0
https://jcpp.iut.ac.ir/article-1-2431-en.html

[ Downloaded from jcpp.iut.ac.ir on 2025-11-07 ]

[ DOR: 20.1001.1.22518517.1394.5.17.27.0 ]

[ DOI: 10.18869/acadpub.jcpp.5.17.323 ]

\va¥ hg/ﬁma,w/ﬁqdu/gg,‘;b;ovwé,,u,g,s 4 5

SNINAA oS clle disy 5, slachle NAA 05 BA
Glacbile ian Lolen b olgwa (2 03 p 8 L o/Y 5
53 il ools Lasil ol o S LSS S 6l 2 BA
31 eslaas oS Wsls OLES Oliims 5 1 i ol &8l G
YL gl bl Lol as St oy lale o L S
oW D) Al Sl e Ll 2S5 G sl S s
O B sen 3 388 Ao o SV bk S 5 s (T
O 5 ST Sl il58 3k (Vo) Al sdalis KIN
o e SIS Las 55 egtlendd 530S i o 2l (YY)
L oS dy e e ol s BA 1) 30 S eV L
2 g S oS SIS S e 1
iy Sl iy oS sl Ol Slis S0ke deslie
o o BA 2J 5 pfdtf oY Sl s (olE s sae VF/OT)
oY Jles L aS sl Cas NAA 1) 55 6 S s o/Y L
olS 55 @i, VENY WL BA G5 NAA ) s o S s
5 S ke Y Lol ea BA 2 55 0 S s o/Y Sled
Sl e SO S 3 iy, \T/Fe LAl L NAA
3 3dee o/YY) ain ) sluas S (A 5 A <_}.(.\2) Lol
oY 5o/ Lelma BA 2 5508 e o/) Sl 55 53 (LS
~BA SNAA i 50 a5 NAA &) s o S s
AV Jodr) ol ol Hls s A5 ) Cla.w).) oy sl
A 45 A e 0L Sl 80k Aglie J g
/Y e am by e (LS 55 e SLLYAY) wiy, Ik
°NN8) aiyy dsb S sNAA 050 BA 2 53 S s
/Y slas 5 aald slales 4o by e (LS 55 e Sle
552 NAA 2 55 0 S Js o/ Lol e BA 2 550 S L
Lol e BA 2 530 8 oo o/Y Slas 510N 500 JS08)
Vi an (BA clle (5l oa) NAA 2 55 0 5 e o/
S NAA flise 1 diss aU S laaly; gl bl en
S5 s man dooss \ Jlazsl e 53wty sk BA
o iy S Lsls 0L M) OLen 5 585 .(V Joi>)
oSl ols eiS o 5o sl iy ol

o 5l laazalS ity sl 2 BA 5 NAA SI A S

N = 53 p B s o/Y )i -\ (Eustoma grandifiorum)
U3 Y 6yled b alie Sled =Y 5 (555 51 JK5) BA 5 NAA
2 S /N Sl Y ey sl oSl o i slo1s) ()

¥ oled b alie Slad ¥ 5 (5,9, 5l JK3) BA 5 NAA 51 2

oty sl il 1 inS (s1313) G 31 JS8)

14.13a 14.53a
15
b

10 bc be
4 bed " bed
a cdef defgc e

8

T g g T 8 efg

0

BAD BAO: BAD.2 BA2

ENAAD ENAADLT WNAAD2 mNAA2
55 ady oluas 5:Kile 5 BA 5 NAA Ciloses glaclile 514 S
A S he Gy~ . (Eustoma grandiflorum) w sl glaamal
OLE 1y sl o ST (5513 e pobe a0 st (59, 438 5
ekl NA 5 sl oy il glachile BA a3 e

YYA


http://dx.doi.org/10.18869/acadpub.jcpp.5.17.323
https://dor.isc.ac/dor/20.1001.1.22518517.1394.5.17.27.0
https://jcpp.iut.ac.ir/article-1-2431-en.html

[ Downloaded from jcpp.iut.ac.ir on 2025-11-07 ]

[ DOR: 20.1001.1.22518517.1394.5.17.27.0 ]

[ DOI: 10.18869/acadpub.jcpp.5.17.323 ]

... (Eustoma grandiflorum cv. White) Juiw 5 oSk (e3L550 5,

(o3, (FY 518 OY A ) Wsls ol ety s
el (3l b e gl Sl A e S
e ity G = 1 oS e 3G Slalllas
S alie jpam Oldime 5 (O 5 A) s S L)l
Vo) s S ao s |y OF Ly gl & cadiay Gl gl cpanaS]
oy 4D ol 4 58 ol dadllas (TY

DLS S o 315 0L S 1 IS Ol (6 ,Sesll
BA = 55 ¢, e o/ (g5l CuiS lame 55wl LS,
GLalS S 5 (Fe/00) Jluie o VL gl NAA (500
s (FF/Ve) Ly IS Jlade S (slls dali

ALS Gl 5l s 2 S el S s
OF JS8) s 5 oS Lo 53 (e sllS 5 ameald)
o) sl fame 55 i edd CiS glanalS 2 S
oS ke o) sl Lame s NAA 050 BA 2 )5 0 S e
S0 = sNAA =) 53, S s o/) Lol ,aa BA 2 )
Y Loles BA 5 5 e S be o) Lokt sleg oS
LS LSO IS T s s NAA 155 ¢ 5 L
2 3 NAA G5 BA ) 5o p, 8 L o) [l 5o e
S M Ldi5 bS5 5 Bble U ame &) sosy o slS
NV Lelaa BA 2 55 e S oo o) Sl poed g IS
S Jl8 b 5 0a s BSE NAA 2 55 6 5 s
Sl S s QLS s ledad 05 s S s S
= 00) Slyg 5 U gandlas (1F 5 ¥ (YA ) cnl 0
G MS Lo 555 o bl o, 5 ST iS5,
O Lo o 5 by s (bS] e slaclale
i KIN 2 5568 s /0 Lol 8 laes o5 5
AY) a3 |5 o i 5 (amealS 5o aue YY) S sluss
ol (V) S5 pars8 (5)  anllan S Ll (Ao
38 2 b oS e e S S QLS 5 (W)
) s Lo slaasl ol 0L adgessn plo 4 S
S o ab OIS 1 Slids
i LoaalS 51 o3 A 68 3l 0l S5l e ol

Yva

el SlaimalS 1, Jsb 2BA SNAA ST )e JS

AT rﬁgl.a /¥ ,leg (V (Eustoma grandiflorum)
e (¥ s(aciy; Jgb o =i s1503) NAA {40 BA

oy I op S sl1s) (Aals) NAA 5 BA 456

5 3.87a

d . ¢
cd -
de fgh efg
h def 1 E I fgh g'r fgh efg
1 h h W | 1 I I
. L0 NN
7 e 1

l BAD BAD.1 BAD.2 BAZ

—

) Ak
P

=

B NAAO mNAAD.L ®NAAD.2 » NAA2
W, dsb 5fKile 5 BA 5 NAA Cilisee glachle 1N IS
NS ia Dy (Eustoma grandifiorum) e sl glaasals
OLE 1y L yles o T (5513 s poe a0 st (59, 45 5
s glachls NA Jgai b e slachls BA Laas
] Szl P

YL bl s Sl glaaio) ann s SRl 5 ol
IBA 5 5550 NAA & 45 sdalie 55 5 Aas s &, NAA
b e 53 5l Gl laaiy; lasslelm SO
s JSi5 LS NAA o) s 0 5 e ) (sl oS
oalS i) ST 0 Osespn 5 sl g enl Rl
NAA il oS ls 0L Lo laasl ol 3o o silind
Jsb g sl 2l ol s YL clale s ciS ladass 4
BA oS skl (oS5 5 (e 5 250 S5 baady;
~ LNAA Cie i cllas 5l e consa NAA


http://dx.doi.org/10.18869/acadpub.jcpp.5.17.323
https://dor.isc.ac/dor/20.1001.1.22518517.1394.5.17.27.0
https://jcpp.iut.ac.ir/article-1-2431-en.html

[ Downloaded from jcpp.iut.ac.ir on 2025-11-07 ]

[ DOR: 20.1001.1.22518517.1394.5.17.27.0 ]

[ DOI: 10.18869/acadpub.jcpp.5.17.323 ]

\va¥ }:ﬁ\g’/rh.\ﬁ.ha)w/md\u/g\g;gijYWdJ}T}}JﬁJﬁqﬂ

Lyl i 5wl Jlsl (Eustoma grandiflorum)

.6‘4_:.3_& Qjﬁ .heb_.:u 4_36‘4_.:\.:& QJJ>

BA S sls 0l ol sla s gl ool ol
u:.ib_e‘ st-’ﬁj BL fdel':‘ °/Y g:»jé.k..ﬁjé c.J>4.: L&L@JM
EUS[OI’Y'Ia)u»)LL:M,"J Lséb..b).b:’.) ‘5‘}: M...L”) 9 é)Lw}’Lil leﬂ
S 5 a4l (s sl (White) i o (grandiflorum
/Y 5o/\ S 5 A esls e i5 cowle NAA L o
03 e S ke oY ehmsan s oV LBA 2 s e S s
3 v_w‘_}_f s ag Slio e WS L) ¢l NAA
22 Sk o) ol B (555 o ki SIS slagalS
NAA = 53,8 e /N L L 5 NAA 050 BA 2

A pl

=
£

o il laamalS 53 8 ud g BA s NAA 1Y ISG

O BA 2 s (’qu‘:" o/V s -\ «(Eustoma grandiflorum)
Lol ,en BA 2 )5 pf‘,x,: o/\ Hles =Y t(ad | S25) NAA
c)\i Y 60)\.«3 JL«.; -y ‘(JA‘S Jf) NAA }2:3).: r;‘;\:ﬁ o/\

bolyon BA 2 s p 8 s o/) o ¥ 6028 G5 b 5 et
(6 gy podd |5 imB) NAA 2 o p 8 s ¥

A LaamalS pl L8 ay ablS Lyl s s 5 amils
3 i OF JS) iz 555k ol b (K300
S L0 ) e a5 gy w5b) S S

sl lin e g5l oS (5L gl 2 o

& S 4o
NAA 2 55 ¢S e ¥ o lestld sl 5 Jsb il sl
slac bl 5l Soma (mer e o Ol o
i b iy Ik B Gl S 050050
3L e NAA 1l 5 o S e oY Clle oS s
iy dles SRl 6l BA 1) 5o o S ke /Y LS 5

oslaiwl 2,40 C:LA

1. Dewir, Y., D. Chakrabart, M. Ali, N. Singh, E. Hahn and K. Paek. 2007. Influence of GAs, sucrose and solid
medium/bioreactor culture on in vitro flowering of Spathiphyllum and association of glutathione metabolism. Plant

Yo


http://dx.doi.org/10.18869/acadpub.jcpp.5.17.323
https://dor.isc.ac/dor/20.1001.1.22518517.1394.5.17.27.0
https://jcpp.iut.ac.ir/article-1-2431-en.html

[ Downloaded from jcpp.iut.ac.ir on 2025-11-07 ]

[ DOR: 20.1001.1.22518517.1394.5.17.27.0]

[ DOI: 10.18869/acadpub.jcpp.5.17.323 ]

... (Eustoma grandiflorum cv. White) Juiw 5 oSk (e3L550 5,

Cell, Tissue and Organ Culture 90: 225-235.

2. Didlen, V., V. Lecouvet, S. Dupont and J. Kinet. 2001. In vitro control of floral transition in tomato (Lycopersicon
esculentum Mill.), the model for autonomously flowering plants, using the late flowering uniflora mutant. Journal
of Experimental Botany 52 (357): 715-723.

3. Fukal, S., H. Miyata and M. Goi. 1996. Factors affecting adventitious shoot regeneration from leaf explants of prairie
gentian (Eustoma grandiflorum (Raf.) Shinners). Technical Bulletin of Faculty of Agriculture-Kagawa University
48 (2): 103-109.

4. Fuller, M. P. and F. M. Fuller. 1995. Plant tissue culture using Brassica seedlings. Journal of Biological Education
20 (1): 53-59.

5. Furukawa, H., Matsubara C. and N. Shigematsu. 1990. Shoot regeneration from the roots of prairie gentian (Eustoma
grandiflorum (Griseb.) Schinners). Plant Tissue Culture Letters 7 (1): 11-13.

6. Gautam, V. K., A. Mittal, K. Nandaand S. C. Gupta. 1983. In vitro regeneration of plantlets from somatic explants of
Matthiola incana. Plant Science Letters 29: 25-32.

7. Ghafari Esizad, S., B. Kaviani, A. R. Tarang and S. Bohlooli Zanjani. 2012. Micropropagation of lisianthus, an
ornamental plant. Plant Omics Journal 5: 314-319.

8. Gomes, F., M. Simdes, M. L. Lopes and M. Canhoto. 2010. Effect of plant growth regulators and genotype on the
micropropagation of adult trees of Arbutus unedo L. (strawberry tree). New Biotechnology 45 (1): 72-82.

9. Hammaudeh, H. Y., M. A. Suwwan, H. A. Abu-Quoud and R. A. Shibli. 1998. Micropropagation and regeneration of
honeoye strawberry. Dirasat Agricultural Science 25; 170-178.

10. Hartmann, H. J., D. E. Kester, F. T. Davies and R. T. Geneve. 1997. Plant Propagation: Principle and Practices. 6"
Edition, Prentica-Hill, Englewood Cliffs, NJ.

11. Hashemabadi, D. and B. Kaviani. 2010. In vitro proliferation of an important medicina plant Aloe-A method for
rapid production. Australian Journal of Crop Science 4 (4): 216-222.

12. Huang, X., B. Yang, C. Hu and J. Yao. 2009. In vitro induction of inflorescence in Dioscorea zingiberensis. Plant
Céll, Tissue and Organ Culture 99: 209-215.

13. Jain, S. M. and S. J. Ochatt. 2010. Protocols for In Vitro Propagation of Ornamental Plants. Springer Protocals,
Humana Press. New York, USA.

14. Kedong, D., Z. Song, Z. Yunxiang, Z. Zhigue and W. Lueping. 2003. Study on adventitious shoot regeneration and
micro-propagation from leaves of lisianthus (Eustoma grandiflorum). Journal of Shandong Agriculture University
34(4): 494-498. (In Chinese, Abstract in English).

15. Kulpa, D. and N. Nowak. 2011. In vitro flowering of Petunia x atkinsiana D. Don. Folia Horticulture 23/2: 125
129.

16. Lee-Epinosa, H. E., J. Murguia-Gonzalez, B. Garcia-Rosas, A. L. Cordova-Contreras and C. Laguna. 2008. In vitro
clonal propagation of vanilla (Vanilla planifolia Andrews). HortScience 43: 454-458.

17. Lin, CH. S,, C. J. Liang, H. W. Hsaio, M. J. Lin and W. C. Chang. 2007. In vitro flowering of green and albino
Dendrocalamus latiflorus. New Forests 34 (2): 177-186.

18. Masmoudi-Allouche, F., B. Meziou, W. Kriad, R. Gargouri-Bouzid and N. Drira. 2010. In vitro flowering induction
in date palm (Phoenix dactylifera L.). Journal of Plant Growth Regulation 29 (1): 35-43.

19. Murashige, T. and F. Skoog. 1962. A revised medium for rapid growth and bioassays with tobacco tissue culture.
Physiologia Plantarum 15: 473-497.

20. Nayak, S., B. Hatwar and A. Jain. 2010. Effect of cytokinin and auxins on meristem culture of Bambusa
arundinacea. Der Pharmacia Letter 2 (1): 408-414.

21. Norton, M. E. and A. A. Boe. 1982. In vitro propagation of ornamental rosaceous plants. HortScience 17: 190-191.

22. Ordogh, M., E. Jambor-Benczur and A. Tilly-Mandy. 2006. Micropropagation of echo cultivars of Eustoma
grandiflorum. In: Proceeding of the V International Symposium on In Vitro Culture and Horticultural Breeding.
(ISHS), Déebrecen, Hungary. pp. 457-460.

23. Paek, K. Y. and E. J. Hahn. 2000. Cytokinins, auxins and activated charcoal affect organogenesis and anatomical
characteristics of shoot-tip cultures of lisianthus [Eustoma grandiflorum (Raf.) Shinn]. In Vitro Cellular and
Developmental Biology 36: 128-132.

24. Rout, G. R. and S. M. Jain. 2004. Micropropagation of ornamental plant- cut flowers. Propagation of Ornamental
Plants 4 (2): 3-28.

25. Ruffoni, B., C. Damiano, F. Massabo and P. Esposito. 1990. Organogenesis and embryogenesis in Lisianthus
russellianus Hook. In: Proceeding of | International Symposium on In Vitro Culture and Horticultural Breeding.
(ISHS), Bologna - Cesena -Italy. pp. 83-88.

26. Semeniuk, P. and R. J. Griesbach. 1987. In vitro propagation of prairie gentian. Plant Cell, Tissue and Organ
Culture 8: 249-253.

Aan!


http://dx.doi.org/10.18869/acadpub.jcpp.5.17.323
https://dor.isc.ac/dor/20.1001.1.22518517.1394.5.17.27.0
https://jcpp.iut.ac.ir/article-1-2431-en.html

[ Downloaded from jcpp.iut.ac.ir on 2025-11-07 ]

[ DOR: 20.1001.1.22518517.1394.5.17.27.0]

[ DOI: 10.18869/acadpub.jcpp.5.17.323 ]

WWAY b/ eadde o5l / poniy Jlu / (B 5 (215 DY puams SV 5 9 Mg 4

27.

28.

29.

30.

31.

32.

33.

34.

Skrzypczak, L., M. Wesolowska and J. Budsianowski. 1993. Eustoma grandiflorum shinn (Texas bluebell): callus

culture, micropropagation, and the production of gentiopiside and other secondary metabolites. Biotechnology in
Agriculture and Forestry 24: 192-201.

Taylor, N. J. and J. van Staden. 2006. Towards an understanding of in vitro flowering. PP: 1-22. In: J. A. T. Da
Silva (Ed.), Floriculture, Ornamental and Plant Biotechnology: Advances and Topical Issues. Globa Sciences
Book, London.

Teg, C. S.,, M. Maziah and C. S. Tan. 2008. Induction of in vitro flowering in the orchid Dendrobium Sonia 17.
Biologia Plant arum 52 (4): 723-726.

Van Staden D., E. Zazimalora and E. F. George. 2008. Plant growth regulators, 11: cytokinins, their analogues and
inhibitors. PP. 205-226. In: E. F. George and et a (Eds). Plant Propagation by Tissue Culture, Springer.
Netherland
Wang, G. Y., M. F. Yuan and Y. Hong. 2002. In vitro flower induction in roses. In Vitro Cellular and
Developmental Biology 38: 513-518.

Xilin, H. 1992. Effect of different cultivars and hormonal conditions on strawberry anther culture in vitro. Journal
of Nanjing Agriculture University 15: 21-28.

Yuan-Rong, M., L. Qian and Z. Gen-Y u. 2004. Establishment of leaf regeneration system in Eustoma russellianum.
Journal of Shanghai Teachers University 01 (In Chinese, Abstract in English).

Zhang, Z. and D. Leung. 2002. Factors influencing the growth of micropropagated shoots and in vitro flowering of
gentian. Plant Growth Regulation 36: 245-250.

YYY


http://dx.doi.org/10.18869/acadpub.jcpp.5.17.323
https://dor.isc.ac/dor/20.1001.1.22518517.1394.5.17.27.0
https://jcpp.iut.ac.ir/article-1-2431-en.html
http://www.tcpdf.org

