VWAL L)l:...»)'/p\.g.? a)u/rgidb/wb@h}djj‘,\&s dﬂ}r}‘&

(Spinacia oleracea L.) 7wl ;> LS 2155k 5 oliaw

‘&quj J,?:AJ‘M ngf.:i..Z BN ‘;LG ‘\‘5..\”4 ‘SM}:«’ M‘;l&-\:—n ‘\‘5,:5 BN

e S~

St ad ad pi e SLkgeiny el plidul 53 ol 2155k S S 3 210 Laes 5 Conlis Kgad ) 4 2l Cews ol 4
JAA b e, 50 5l Coliin DS 5 ULMS alLclS bow 55,5 75 (5 0358 5 G5k o) 50 0258l slaydy 5l e o (il
g e 51y 3 kg ol il Sogline (bl S5 b Balas Sl £ b (B s b 3T s s 2 BAP 5 NAA (GAs
L Loay 5l elS ali5l 8 5 o GAs 2 o p S hen /¥ STAA 2 55 0 8 e VO Gges 50 oS 5 b Lo 555 4d 25
Jrol slaamalS s Jol Ao ,s YA Ulse 4 GAy 2 3 p 8 oo YI¥ STAA 2 s 0 8 e ¥ (g5l lams (55, LT S 55
LS g 46 g2 Lot 2 g iy A5 LS Ggniay b @y ISl 2 5o p 84 4 BT Rl L S il glated Sl

13 DL 2135k deoys A Dlsae 4 BAP 2 53 0 8 ko /0¥ (55l lams 55

(GA3 ) aul S o (TAA ool Sl J gyl cad 55 ) e ‘d_ljrl.\sl (Spinacia oleracea L.) Gl (IS slaoly

(BAP) ipysm sl i =

slaanls LGA; lixe S ad 55 s 5 2130 )5 Guds PRV

LSe35 =l (V) ) als 1,3 ST 550 | il 3lasbss 5 dle aLS (Spinacia oleracea L.) CL;@\

2,4- L;LAQ}A))A u‘ﬁju ffm_}uﬁ))\ QJLQ.:M‘L’(\‘)Y) : )‘ °L\§u-" uﬁl" &Lﬁu—f}jjia-w‘ mb_zﬁj.Se:lyb
L X 53 ged ell 1, GA; 5D : ;
SN o 3 Sy son e 2 D 39 Wkﬁufﬁj‘ﬁ");:ﬁ)‘Uﬁﬁ‘\ilﬁﬁb‘f.ﬁj}‘ﬁ;pﬂ‘)"‘"
Mwﬂjﬁ‘))bﬁwé‘@)mﬁﬁuwj‘w)f 4_3l_7¢w" \ou%y(\)ﬁjmje)jboﬁﬁou‘}s_}
O}—A)}QJ_ZQJJrJJL}_L:A\OJﬁ)lJM_Qﬂj)M '"““J_}ﬁ_}‘) ia")ul_xﬂ.bjad.k_aal.:f&d\y

sl (A At o iy S0l el e 53 SOCIIAA L 5 st 8 18 eslid 5 g0 i

2 b o ool ST g LGRS s A S 3 s 3L S el

Olgino| gmis ol8515 (5553158 0aSLiils (LS Dol shial 5 Lkl Ayl b )IS ol (6 pmetils )

55 (SIS (835555 gy Dl 3o ¢ 5 g S5 Slpslind X

VoY



VWAL C)l:...‘.»)'/p\.q.? A)M/&Jb/ﬁ@h}djj‘,w dﬂ}r}‘&

iy 4S5 plaa s ol e 4 aesls s S el
b i 1550 Bise s 8 S Wn g 03500 Wy
0 5Y Cla_.ﬂja);IAA S oy ol bss ey
03 oS e Y/ el an 4y (G 5(Cr 2 5o S s
Vel A e G gLl Ol 4 GAy
A s Yl glas 5 WS IV S H 0 cel
Laosls ds S dlasl ol ad> e gl sl S Sl
A Lds cd il glisk S plaag slaes O s 4
wdls b Sl sl Ao st opled Hls &S ul
o i sl sl s s § i sk s
AL ds g 03 e diy A 5 48 oLk gas 5 3ldeS
JosSt lesl o Laesls cnlaloy 5 55 <osline
3l Sls asly b B s Gleg Bl 1) Jslazal
Jle ol 5o s 8w LSS islas) Jslasel
s Lsesls 0355 Ja s ds e gylal o
ek ol ol s s At oLl Aresiny/X 4/ 0
J e sladass SBT (21550 sladae S 5 o de
B lie ST g pazme 55 odd 5w LT sy S
L3S I3 ey 30 (S S el

I LaamalS 51 S50, 8 e 53 ad Gladised 5
A3 e S Y Gl MS ol CiS haes (g5, 5 LS
1/0 ) 00 mhawf 3 BA Jold gy LS 55 5L
AECIVA WLV AFIVAL Cj.\a_.ﬂ);NAA)J_::J): D_f&_l:,a\")
A Sl LS S S s pe 4 53 e S e
WWplhs o s 03 a5 s g 340 0 Spepsn S
G2 Lol 3 s a8 S K 55 o e o3l B Wi,
BYSFGRUCIPIN P S A WIPESIT § 0= PR PN R PPNV WA
31,8 5l a3 WA glas b Sl 5 oS5 5lse 0 g
e A e e dty M5 S L pai s ole SO S s
oS e /T4 b sled dan 53 NAA Ol &8 o550 Lo
Y5 ,chk.ﬂpBAchdﬁj:ﬁwQJASf;):
LA i 3 00 eSS GAY 2 3 o 5 s

3t A8 e 53 GAy S TAA S0 se) 0 VL sk
sl 555 i3l James 52 La0saysa ol Oljee 28
Gladsayen SUT 55 (VF) ool 5 SO0 .0 e
I3 sz 253m kel & Gsmizes 2135k 2 BAS NAA
aiy 4 sed 3y Sl eslamad L (V) O 5 Shhuisl sl
sy e ol g s sas 1S 1y iy e
sad s e gladises s Slesliad LolS o550k
ablgsste o855 2,5 s oo slasdn Sl dle S5

L fss 9 3l ge
2 ALS sl Oy @ 2 S o 0255 25k o35 slasds
Gl byl Gy Wl sk oy i, S80 ialesl ol
03 A3y Y0 e g do Ve SN s 4d3s V0 e 4
Lol el e B Dled Ao 55 0 e &y IS 5
Been 53 Lajde (35 @l i pined bl Jhde O
DT 3 55 0 SV sl cle 4 (O MS wl oS
Slakd s plosl O/A dalas pH L 55800 23 55 rﬁ‘h)
At M o5, VoAl Sl e e Y sk 4 a5 ) e
Ao S e /) gl MS ol CiS b 6,
S8 = 53 0 S Y eelislS 2 5o 0 S e YO
53 3 IAA L Syessn sles e LUBT 1) 53 p SV,
93 ;5 GA; 5 (A jAl)J_:.:\..j)Jrjjfl?ﬂ\o 9 A0 C]ﬁ_“
iy 55 g By 5By ) 53 p S ke YESY/E e
SlS = b LB s ) sSU o soar il s oS
s A DL a0 5 (R ) LS Y L el
&ﬁgw\j%kw):eﬁwéu&ﬁﬁ).ﬁrb’d‘
53 55,8 Sl az Ve glas b (SO Ll 2 s ais
3 YV gl Uy glodigy celia Ve s asia g5 acals
by el Y8 Loyl 5 s ol S s 5 31,5 S
S| S IS N WP P U L g I b S NGIN Wt VI VALY

g}_AtSL}.;L_wj))) JE;J‘JJ)\&AU&&‘)% Q‘J:.A

\o¥



(Spinacia oleracea L.) gl s oS 2135k 5 aliaw

Yl aS o an ol 0lis Jyb i o8 Les Ul wia
a5 Ol GBS Lty e e ) ssds w4 e Lo
23 e 3 A=t odis B e 3 ) slaay e 4 s
Al g SO bk o 35 4 g 5 gl Ik
3,ulS sy ool e Sgenga OLS s Laay o5l
A ols Jals il Laay o3lasi YL Cj.\a.w 33 GA; 040y 90
GA; SV msb v L sy LS e S 65 b
A5 b ¥ ssas i L laey (A2B2, AIB2)
GA; (ol Ol L sl s JL> oo 5el
A3 gl W5 e e O sya lB L laay, (AIB) 5 AsB))
el a3 Ll blize ol 5 GAs 5 TAA Coh o
SUT 5 aly 51 (s dd edalie (g5ls gms Mt o/
DUl 5 s Sl am 5 Lo Jls e O Jiliss
i ey dos S0le o eddi s e Of Llize
SV b 55 () JSE) A aals S0y 00 LS 5 6l
Sl cws 4 (©) =3 45y op 5ol GAs 5 TAA
SABy Jlie 3AB; 5 AB; Js e LS 5 amlis
3,lS Sleslial U 1y sliaw doys il Oy s ALB,
33 D_fu_l,_.ﬂ"\‘ VIR A B th;l,_.»\"/\‘ Ol e 4 GA3
33 e it 455 ColE e sdalie SIS s > 2
)ngﬁwoi 035 OLSS S ABy 5 AgBy Sseysa S S
LS 5 Jolize JUT 0us s sxe 4 bg e ABy 5 AsB,
S5 S0
el am b se glaesls (lls ag o I
O350 SDIAA H5SL6 aS U 5 s foad s ) e
SDIAAL 55806 5 ((liay bse s oslital 5,50 TAA
Db e 93 58 ( al3sk laee 3 eslinal 5, 50 TAA (5050
TAA Oy 0 o lale a5 5 pai blinad Ol o 4z 55 o3
AL LS L33k Ol 2 2153k 5 plsay A e 53 8
Jetie S Lajles O 9 dolael as a5 Lol axils
e ol gl ol ol Ol Jsay 98 OLS 5 A8 an
Sy il 53 35 g alae LS 5 s

V00

0 5
sl L, A
a e —
AT

Ve

\ o C

A\B\ A\BY AYB\ AYBY
5 5R ClusS i

s s G 3 2w LESRle alin ) IS
LGA S TAA Liseyp SLS 5 b oniS b (53 ik
253 S ezl ch.a 23 SSls Oge5

TAA Sgos 50 2 5 p S ke VOSNO # sl (s Sai Ags Ay
GA3 030058 2 5o S A VY5 TV/E £ s 55 4By By

o= TS s eds slaod Sl el Sl S e
AL cndl ol 5o o, Y 5 L 1) s e ST (gl
2 eSS Y 5 o sk 3 TAA Juls e sa e
Y}'/Yc'/'Y4HC).L..~)) BAP‘(I2)H )j—:‘.‘.J
&LA)I S U WA g:A_.;.'S(B4)B3 LB2 LBI))_::.S)J r)jJLA
ST L sl SlS b LB s o) 556 o sy
A plasil 4l gai Ve S s s 5 (s )
s 5 W SP0 vy Cui b g cell) s Lyl s baclis
P LS | IS T e $lse ole S e s S ol ax s YO
Ao JUanl B glls oS anl Wi slaasals sl g,
Laubg}:quﬁw;@)y‘x:f@b@)hﬁm
A ol (V) SAS (g bl Jlsble 5 law 5

S g i

)J&Mé})})b“&%ﬁj)}”&ﬁﬁ)



VWAL Ol:...nj/r)‘.qa’- Uu/r@;db/@r}cb_’dj)_,us g_,.:‘,f_,l.ﬁ

ISt g 51 g g 51 plspll 5 ool PP g C

Odd gladd

Y ol by Ble S8 dsed ny 5 21550 0 JSS

BAP 3 53 0 5 e

Glailio . coul cule 150 )= G larss w0 LT
OLE Ag 5 Ar sk gsls Ssan SLS 5 n 255
géj_a. u): ‘S—i JL.A.'Z?‘ c]a_m BL) J‘) Lf"” k.ﬁ)k?-‘ o s

de -
Yo A
f.
Yo
¢
\E
Y.

e

z
O
o

@00k e

A\ M A\ M A\ M
\C O a0 WO \C
N ?»\9 P\% ?»\9 PD’% ?3&

(SR s i

2155k Loile 5 Ssessn LS 5,80 alie ¥ S

Ao
#ol

¥

@I iy ofila

BIIl B2I1 B3I1 B4ll BII2 B212 B312 B4I2

g das A

Blo S5 Ggaiis 5l 21550 o ss o Kle amlin ¥ S5
(IAA 5 BAP il o ) gl

0¥ JS8) 3 8 planil s
b Ol YL LIS ABIC) Ssey 58 S 5 O
o> olaks & iS @S Q\_‘B; A d‘j:@ d‘»’»‘fl"" 04
Ul 5 ey W5 G2 AoBy lesee (655 4 05 e S

\0F



(Spinacia oleracea L.) gl s oS 2135k 5 aliaw

rlnb Al e Sl e 1) i) o s LT i
T 03 SOl i Sl esliad L Jled A sl S5l
JKowarmg L S2) c8 8 53 anslie 5550 /) Jlaz|
S IAA ) s p_fv_l:.ajé_..a)lel Olag 558 0 sdalin
Loz A o Sile L (BAP o 53 0, S oo o/0Y o dle
TAA Osey5m 2 )L .l o500 51115 (@) a5y 0 VL
<YL C}h“ 58 8 i o 21550 Ol falS Esly
S ey S 2l Ol e P 55k g 5 BAP
i o Sl a8 ol 0 e Dge )58 B Lame s aila
Ay o 3 0L VL o5k b s sl lS
0 JS2) W3l (S8 prms o 21550 g BAP 1l sl
s S e G SO glls Bl oS pls b
S el o 3 Sl e BVt 3L STl 05031 ol
a/0Y i lea_.w 5 4 By 3Bs By Biks g Ao s
5 an 5T BAP Gyespn ;1) s e, S e Yo /Y
ea TAA Oses58 5 53 0 8 o 1Y b sl
S Lo 3 TAA 5 55 0 S e V0 5 ) 0o e
IG5 el L glaay 25 SOl iy
5 °.\_J¢_M>4{@upu:iujd\,> W e el
o5 =l s sl cillas (VW)Y A) S ks
e 3 Jeol ladiy 20550 S GAs Ose) 50 5 2018
@13l ki s b il cnl 5 S5 6 S s 4 e
S > 5oyl il (VW)Y AWV XFLY) gl 2
30l o 5,8 oI350 51 Sos OlalS 53 GAy 5 8
doss wsei 3 e Ol OF) 55l 5 55 (VY
LS GA; 5 TAA Osapn Zplite DS 5 655 1) o
o3 05l slaaiy LS 155k e s s s sed 251
5 oS e VE/E STAA ) 53 2 8 Joe 10 (55l a3
Olse 0 SYL 2550 Jaemee 53 &8T5 5l an GA; 2
o=l s s S s b oo g 51 OO 5k
sls oLES Ty shiag 31 sl Dy do)s andllae ol 5 Hles

ol 3 s Gl 15k LT 5l Sl slaws Ws 4 <8

VOV

sk Ul sty e BlS o i James 5 ()
T Ll Geosn DS 5w 20 S Slaglie 338
OJL«:;—\CE.NJJ s CLS 5 pl S s 0l G 5 G
é‘“’ffJuQﬂ‘f.l—"% Ly Dlate (ol gan sbay Lo s
s G 03 e S e YD sl Jaemes S TAA
N S P W [ R I g S NP S -t
saie L5 Cer GAs 1) o p S e YIY o dle w TAA
odle LIAA 2 53 8 L ¥ (5l e 4 JWES] e
o ez3ls 1 2155k Olee o SYL GAs 1) 3 p S e YI¥
b e IS s Ladases pl 55 Lol ladmalS
50 bt S5 4 s AT 5 K L S i
Ay aalsl 5 LB 3 gy Bl SIS Ol s g (sl
o e S5 ol oy ame i 53 358 (S
Sl Sss o] .:EJ\QIL@TL;JAU&JQJM\J
Gy Koo by sl (7 JS2) 55 Jejmyu:ﬁ@?;
S o NHY 04 chale 2alS 5 5T Ol 2l 530,60
b S

s S e O SO s Pl oS SLS S
L SUISTI PRV RN E IHERCNR Oa30 el
VOSAMO s i 5 i Ay 5 Apdidl e s SO
By 5 By gliay aoms 5IAA Oep58 2 03 e S e
2 GA3 Oyepsn ;1) 55 0,8 A WYY o s
S 05 e i 5w G 5 G gliay L
A 21350 lae 3 TAA G5e 50 2
eS8 Ol w SBT3, L lodalin sl ) s 2 55 L
ol s O laid IKie S ok 53 2 5o
O3 2al8 g Golo anly 5o 2 5550 5ol opl (F IS2)
Gob o delS Jsols ials Swll oud glains NH
s JUESH Sl ele ¥ 5l day o) sl Sl ol slaayy 5,
Al LS o550 4 STy o550 b
Bl S5 adses s 3l bl el e s )



VWAL C)l:...‘.»)'/p\.q.? A)M/&Jb/ﬁ@h}djj‘,w dﬂ}r}‘&

OF) ol s Kby ool el 5,158 Cynarea sclymys
S e /Y Sy S5 s sl wls ) seins b
CA_JSUQ)J_:BAJ_IJJJrJ_fLﬁ_l?A\ }NAAJ_::.SJJ
u_;‘ L L}Jj c.b.))}i Cewd “ L}.;b)l.’ /Q? .))J\? Lﬁ‘u_}xuﬁj
w,.AGAUBA‘NAA;,,L@;AC,@AS@KJQ&LAJ
r;JLA '/V bf)lsJibJéoMm&b)Lwﬁ)|J§w)J;
SL\C)LN;J.,)[S(?)M&S);&LBQ&J&AJJ.Ll:;

Lol 03 F5e 3550 ol )3 i8S s

YI¥ e 53 GA3 0o pn Lot 35S0 glaaiy o)
A TAA ) 55 0,8 e V0 el en w0 1) 530 S s
YA Ole s al350 Ol cp 5L 255k dasme 3 ST
5> NS ] 45 (i e |y (25l 55 5 A
Sl S S0 S e ol s 5 e L GAy Bl
ST sy e (V) OLLSan 5 Shale Javw g5 oS sl a5
JLM.A@) 9;_-}»)@1}::3): p_f‘& 58l as S 18
Slaiad 135 6l ST Ol SRl s 80U glatt
LS 5 (F) oLl Sen 5 S s ol las 3 0

oé\.&“m‘ })}.0 @‘.Lo

b L}.AKJCJ‘J sl wlplesl . el slacs s JQLJ‘CM&/‘\Y“V‘\ S s, )

2. Al- Khayri, J. M., F. C. Huang and T. E. Morelock. 1991. Regeneration of spinach from leaf callus. Hort Sci.
26:913-914.

3. Al- Khayri, J. M., F. G. Huang, T. E. Morelock and T. A. Busharar. 1992. Stimulation of shoot regeneration in
spinach callus by gibberellic acid. Hort. Sci. 27: 1046.

4. Debergh, P. C., Y. Harbaoui and R. Lemeur. 1981. Mass propagation of globe artichoke (Cynara scolymus ):
evaluation of different hypotheses to overcome vitrification with special reference to water potential. Physiol.
Plant 53: 181-187.

5. Ezura, H. and N. P. Harberd. 1995. Endogenous gibberellin levels influence in-vitro shoot regeneration in
Arabidopsis thaliana ( L. ) Heynh. Planta. 197 :301-305.

6. Gould. J. H. and M. Magallanes-cedeno. 1998. Adaptation of cotton shoot apex culture to Agrobacterium- mediated
transformation. Plant Mol. Biol. Rep. 16: 1-10.

7. Ishizaki, T., F. Komai and K. Masuda. 2000. Exogenous ethylene enhances formation of embryogenic callus and
inhibits embryogenesis in cultures of explants of spinach roots. J. Amer. Soc. Hort. Sci. 125: 21- 24.

8. Mii, M., M. Nakano, K. Okuda and M. lizuka. 1992. Shoot regeneration from spinach hypocotyl segments by short
term treatment with 5, 6- dichloro- indole- 3- acetic acid. Plant Cell Rep. 11: 58- 61.

9. Murashige, T. and F. Skoog. 1962. A revised medium for rapid growth and bioassays with tobacco tissue cultures.
Physiol. Plant 15: 473- 497

10. SAS Institute Inc., 1996. SAS User’s Guide. Version 6.2, SAS Institute, Cary, NC.

11.Sasaki, H., M. Ohta and M. Ono. 1989. Effect of gibberellin concentration and cultivar on adventitious bud
formation of spinach hypocotyl tissue cultured in vitro. J. Hokkaido Univ. Esuc (IIB). 40: 73- 80.

12. Thorpe, T.A. and D. D. Meijer. 1975. Effect of gibberellic acid in starch metabolism in tobacco callus cultured
under shoot-forming conditions. Phytomorph. 25: 238-245

13.Xiao, X. G. and M. Brachard. 1993. Embryogenesis and plant regeneration of spinach (Spinacia oleracea L.) from
hypocotyl segments. Plant Cell Rep. 13: 69-71.

14. Zhang, H. X. and J. A. D. Zeevaart. 1998. An efficient Agrobacterium tumefaciens- mediated transformation and
regeneration system for cotyledons of spinach. Plant Cell Rep. 18: 640- 645.

\OA



