[ Downloaded from jstnar.iut.ac.ir on 2026-06-22 |

[ DOR: 20.1001.1.24763594.1379.4.4.4.3 ]

VWV Bl ] pyler osled ] gl o/ rb e 5 55,5L8S 055 5 psle

©oy5 Sy et 55 il gla Y 5o (B iz azalS 5155k 5 e

TSl dasl 5 ¥ oo gd s 3BT T Gl el Slshe L jteses

0 S

il s @l sl (@1 2,ml Gl Y 5 o yn) Sl 3 )5 uly sloceisis 251 b))l ssbie 4 ol adllls
oS o3 iyt Ko 5 oS SR sty ot 1V 03l p YNY py Joro e i YOl aslllan pl 3k plowil Wb iz 0iS
ok CSN6 3 MS clis hzwe g5 40 &3 slaws pon Jﬁ‘nfdlﬂsaiye@Oﬁq-.dg:}a:%/&“ﬁfa:}:bf@)ﬂ&_
S S g A AS) e 5 o IS g Ay o S K25 055 IS 5 05 Slio Sl eslizal b oG slE b5
el plins Jl WU gtz I Jool o 51 cazealS 21550 5 25l 4 pl,1 2515 o 51 ol byl onl s
5 @LF XTLAYSCY 5 (ALFXILY 0 ) SCA slasy ot dLA 3,0l 30 Y o (K 5 5 O35 ool ) o sl A58 o B o ot
bl g s 5 p demlone o ostalin SCO wy pun S ILY 5,20 Y o cod 5t a4 Co g g (oo S Oljen o 7 YL
SL yod s 53 g 958 oy o YL Sl e B A oyt 5 S O35 05 O35 lieo sy SCR aS'3ls OLET ¢ 5 Wy
S oS 1d) Sy g o IS g Ay o S 5 055 Sl Sl 5 o3S Bammn 5 i g5 flia STl e 350
O WS ) LS ) b s 9 it LA 5500 5 YNG S anes 45 5 SCA by et MS S boea 3 (Jlia Op20 4 ot
P A, Co s 32y 5yl Sre st (S G s 5,V S VP DY A) cilises (sladla s Ul co pm
S Iy Sl Oe ol jlas bl el S 381 iS5l e 55y 00500 U@Jﬁ@j4wbbjh£o¢fufc.&fj’ﬂ}})w
3 s 48 315 LS by delin 139 SCA wyyon o o /VF B LAY 0l nY o 0[OV oy (slazals lyls oAl S ot
35 Coenl 4 425 b kiylay g5 olE 21556 Ol o 5V GISCE 5 SCY Ll S R (sl yot 5 L1 o SILY (slage ¥
wIJSUL(;:_..)SCY Sl e 5 g Iy e 411 :ﬁldh&yféﬂﬁﬁfd%ﬁawwtéJb%jj@5:@)&’}4{40@?
b ga g o5 y3 0 il iS4 (Kaa ool slaasliyy 43 5504 Sl (Yo S &) SCF 5 (Vo ¥

2lisb el (@l o cuiS Zea mays L. 1 s4dS s\l

UL@.M‘ W cK.:Jb :.ng)_,LiS sl u.:)bL.a Cw‘ 3 g:,\.f-l))' )L_q‘,sL'._..u\ K] )L'.‘...'l.}i." u_ﬂ.:.?)-? 4 Y
CJSJL“} JL@JA:-QJ_j Cwi b 50 gCJJS C)U.:.&?J u:ou U,,:L.;)&S\‘

fr


https://dor.isc.ac/dor/20.1001.1.24763594.1379.4.4.4.3
https://jstnar.iut.ac.ir/article-1-112-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2026-06-22 |

[ DOR: 20.1001.1.24763594.1379.4.4.4.3 ]

VA Ol ] gl osle ] pylger Ao/ b il 5 (55,5L3S 055 5 psle

S S Sl esbizad LT 155 8 a5 IS 31055
%A= LY 5¥-D 2 e, S Je=o/0 gsle
iy sl s 4 IS 65505 5 2 e SIS
S a3 e 5k Sl 5 g 53 by IS 5550 (V4) Sy
5 0y odalie 03y alS ama U oS 3 i 5 oee
4 Blad 500,35 (S Shoser A8 g5 5 eI
LY 5 F-D o Olses (0) OSKar 5 Lo g2 23551 o
oo iS5 LS 055 53 (oS 5 day 5950 5 Y )
o bl ol S.u;ﬁu;)bfjcm;‘sﬂfgml
(B ,2) APYY 5 (Hopir) AVAA O35 5000 Y 50 53
[AIPERESNCINPIPRA JPR 5 SRR T JUSF J RERS
s ol ceiS hames ¥ 5 =D 3 54 ga 0LENVY o S
304 9a Y 9F-D %Ve ssd iS5 am el YE &S
Y 5% -D dopn YV 5 AVAA 5,0l cpY jeedd cuiS edl
ol 5o Ll s APYY (Y s es cuiS il s s g pe
o SLaciS 55 (g5l Gla sl 45 1 S (6 S s
3 U el (Koo Bt 22 5 B sbagnY )b

Al OF e pilzn 5 35TY 5 ¥ =D pbans > sl
£ b5 Sl 48 35 oS odalie (Y0) Ol)Ier 5 fomils
by 355 503 Eh home w8 D)5 b slager
e sl gt b (slagir LT 5 a8 o S sl
Ol S wxin aw pn 03,8 STy b g g slage I8
S5 053 cpl 5l 5 Bale 3L odis Jle S e Gl

GIF 4 by o bl g b slagier JS5 2l

33 o 3 el e IS gmiS (Vo) G 5 2 8
05 e 55 5l MS S oo (555 5 p 5k 5Kl 5l 2l
M ol S amee i g o slml Y 5 ¥ =D 2 5
ails g8 il iz e g8 3 ¥ 5 ¥ D 05 ke
Y 5¥-D 2 s eS8 e S gl oS s o
Spd el S e gl ge el Ay A s 2l

.C....n‘e.)}»..:l.}_j.,\;‘-.arjbjgulijuuﬁlsk}tg.fﬁje.&);

da.dia
il ot Glaa s o 5 e 3l S AS o oS
i 5 ol Slikes 53 5 3,08 5k 4 4wl ALS
o Gl Slae B, ol 2550 S 0 OLLS (ool
ol 2t Jaoma Sy 0 JUS) 5 050 Tl
sded (6105wl g s oS gl 5 A 4l plate
S gy 332l b dsle G ped b1 e
«2iS Jamen 53 (Y 5 ¥ =D) (g3, 55 o5 Ogensn Joo pol>
gas a8 ol a3 b ols S O 2y U5 &
Ol 53 (o 4l Gla e 3I8) ol <y o 2l
3 4l S i e Sl S et po b glazily
Ol 4o oeior 3l egplpls 02,5 0 Do JS sl
S Jamn 53 ol IS bl glp 4 sa 5 Sl
(Vo) 5 5 g salizud

Sy n 55 3 g B el g5 55 M o5k a
Ky dedw 3 03,228 5 ,8LB ghls 4S5 Ul g5 sla IS
L (MS) SySCul 5 Sl go S (gladares jo 5 Lt
53 (1) Kb e 2By (deys i) 55,5 s 0l cdile
oS 5,8 el I 5l pss g5 slage S ¢ oo
e YL 5L cud b (x5 Gl W55 05 255
5 5 e (i ey JSG J5elS Gble 2 52) U
33) 5355 uly chle U (N6) god s MS S Jaoms
SW PSP~ JUPN PR g L;Lau.,)JlS..L:.JdA o 4y (3
b B ghls 48wy $ L Ol g glaciS
() el diadpyl esly o5k

Sp5 Glaoymi oS K3 ai (B (VE) UL 5 Jomls
(Y 5% -D) 3 —55 55 Sl 2lde Jamme 65, o8 2
5 g IS iz Bplit L S ) 5 4y 536 5 pd S
ol iy et G b s p ol Sl il J sl oo
a3 ony e L SIS Sl g S o e 2550
oo dodon 5 a8 20 gloo 5 0233 oo sl o5

1. Plant embryo culture

A


https://dor.isc.ac/dor/20.1001.1.24763594.1379.4.4.4.3
https://jstnar.iut.ac.ir/article-1-112-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2026-06-22 |

[ DOR: 20.1001.1.24763594.1379.4.4.4.3 ]

O3 Syt 55yl e Y 53 (B i S aglS 55k s 2

o 93505 3 B3 5 athioe 8 Bld Solat ) )3
.C_'».ms U&‘-‘JJ._:‘N6 jMS C,.&sja?’x.ﬂ KL 8\)

Y- TR ARy
S S et Jass 5 AL 510
VoY VY o Jetdie c0)3 o 55 YO (gl )
Ca3eeS S 5 S i3 Lot S oS SR e
30K 4 5 ol s o D)3 Do i Sl ok g
A¥VE Jla s Gialeil pl () Jsdar) A8 solizad 7 S Ul
©iooliS fasails alS glacil, s oKy Ll 5
3 S Olginol s o&tils

& %ove Iyl ey slasds G3ledy 2w Gy
& ke S IS pen Yo\ Jgloee S e 5 aids G Ske
Shite OT L pdil 3l day s eslinad 4dds Yo Ode
23,8 ealizal IS Gl (gl Lasdy oy ) o 2l
(WV)N6 s (VA MS Ll ciS Jaze s 95 .V 5 7)
S dagalin s 5 b oS (b ey e S5l
el 53 55 e S Y 5 ¥-D a5 08 s 50 I
28 e Yoo 5 oo~V e oo Yo S
GBS 35,8 5 dnmyd g 5 D3l sder 5538 A
3,8 515 oaland 55 40 0395 0

52 oS VI 5 ecniS Jae s (g3lu dalar das (Sl
i i s b ool (L VA g53) 5581 2
b S 5 andlle 550 I 55 a B e Dler
Slada o 51 plaS oa 53 e Sle gy SR L 6%
YA o 55 5 el asls 55 (N6 s MS ) Wl oS
TSN IR SPPRVE S VRIS e ST
e Db 3 g taledl (nl 53 S ol b
S 6 pb 4 ek, 8 15 S s (595 (S
PSP PRV RO SR (PR RN BB
b a5 K 3 1,50 s (2niS Jaes

5 (Shize 1S L2 oy 59 S SV slac il
RO T g T AT pose 28U 5l pa g 55 55!
¥ 5 f-Dchle 5bo(ve) obes 5 Jouls 15 0
o33t ay 03 ey 3l Jaolom (gl S S 5 kS
Ln (555 D)3 or (S Sl Cpmnd 5 s 59,5 b
sen oS sV Gk a o sl Sl &S ) g iy wlS
3 Goshm Sy 53 il i8S e b uled 50 St
e S 53 (YF) 5l B lygwar oo IS 3L Sl
5 ol Sl il e e IS A 5 4k b
O cl sl uﬁ-tﬁatfo:;g-hw)by‘umm

(YF 510 Y o) oK 550 5 goldas 318 4 by
S,k B oS3 b S 3 ol S gacis
Sorr JoSi5 Gk 3l er s Bl glaadlr JS5
oSar S ok GBI i g or 23l (it
u_i}) Lo 3 rSIJ:,o'éLaQLQ::'-Lu LS 5 @ys azealS ol
Sldla 5 K58 o3h Y e sl Kl slaplsdl 4 p g 5o
oS oz 3l Cilzies 0%553; (Vo 3l J& &) 6,5
15 ol oSt K8 LSy sbolezile o 4y 8 abeta
4§ Kzd _guuim b St Olod Sl 53 ¢ 254 &
0 55 ool sl SIS l3h sl o S3ait e J- 5o
oo (10) a0 Sl (gla IS 5 (VF) 053 giior 5 57
3 gbige ploil (Sle g i Gk 3 el

o) S s 53 555 2SS sl IS A5 )
235wl b 5 0dS) Gl s 4o caslis Gl 90y
g g oalinal a5 pe 05 JUESH ) lae 4 KT i
S Sl oslizad « )3 J S ge S35 las s sl a4 5 L
Caotl Flo 55 0 smmla il Sl oS cnl 50 0 IS
Sl s oy 558 conlply O 9 A ) el (53L5
ol uiS B plulid 5 (b IS 4 b
e e po sty bzl S b3k 5 eSS A5, Gl

o=2h by s 5 25l Sy STy (o 4 o

1. Scutellar bodies

fo


https://dor.isc.ac/dor/20.1001.1.24763594.1379.4.4.4.3
https://jstnar.iut.ac.ir/article-1-112-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2026-06-22 |

[ DOR: 20.1001.1.24763594.1379.4.4.4.3 ]

VWV ke ] ol osled | pyler A/ greh il 5 55,5055 0% 5 psle

wu:..cAJJAQJSLSLAJ.L}:.&Jbﬁ‘&hw‘ﬁt"&»g%ﬁjﬁu&&ﬁufﬁgﬂ.\ Jad

Lie Syt [ 5l Y aises ol X
el Bvy IL, \
ol S 5 Lyed IL, ¥
S ol MO\V/\ =) IL. ¥
a2 Kvry IL, ¥
Gl Sy S5 IL, o
Sl g8y TVA4Ys IL, 5
s K\ yse/y IL, v
a3 Kyyey/a IL, A
a2 KVAA/Y IL, q
Gile M5, FCray IL,, Vo
s Kyysq IL,, W\
Slw g5 TDAV/\ -1\ IL,, \Y
IL, xIL,=SCV\ \ sc, w
IL xIL =SCvo¥ SC, Ve
IL,xIL=SC$ o ¥ SC, V0
IL xIL,y=SCy> \ SCy \$
ILxIL,=SC\ oA SC, \
ILxIL, SC, \A
IL(xIL, SC, \4
IL xIL, sC, Yo
ILIL,, SC, Y\
ILy xILyy SC,, vy
IL, xOH¥y/\Ht SC,, iy
(Gg3250) 6 el KOs Co Ye
(ROAXRY\ Q) x(WOYRxWYVA)=DCrveo DC Yo
sl ¥ =10
S (S =SC
oS Ja=DC
S = CO

A4


https://dor.isc.ac/dor/20.1001.1.24763594.1379.4.4.4.3
https://jstnar.iut.ac.ir/article-1-112-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2026-06-22 |

[ DOR: 20.1001.1.24763594.1379.4.4.4.3 ]

Sp5 s peap 9 3y (Sl Y s (@Bl i S azealS 1550 5 a5 e S

U g ol azils J13 S 45 sad ol (g s lialine
Oame (1) OLSar 5 LI Lo 55 o 811 U go 3 31 enlizud
A 4wl RGR L IS s 0

RGR=[(lnw,-Inw, )(t,-t,)]x\ o "
(1)) 55 cmdn 55 S 5 O350 40k p-:i)@ Inw, o 3 45
33 Ye 53 w8 5 O350k p-?i)@ Inwy 5 (oS 31 de
Sl o iS5 d (1)

ol a5k
boes i b IS ¢ IS Sl 31 i w3851y
&l MSR S Jaes alo- o ol 53 85 5 e 8550
olie 6ol oS bamea ol 45 (s esliud o330
L MS 4l S ke glacnsln s 5 G pae (oS pae
w BA 2 3305 doo SO dAA ) 308 e S LS
ol Syb s 5,81 2 5 e Yo 5555 oy
L 0and s s 5 (I8P 5l s ¢ b3l ciS oo
el V8 555 dsb 5ol mle azys YA gles s cplidhily
I b (gl eyl 53 LA IS 5 S 5
A Voo 5l Juol laazalS S slass cazealS b5

w2 S 15 bl 5y ge o S

Sl 5o

Shealizad b il ls i Gusb 3l gl )bl 3
Sl auslin 5 (GLM) 0y 55 1 5o Joho Ll
5 dLDS) jdab s pass NS Sl O g0l U Sliws
ssbie o S ealiad (YY) ol F .ol (655 5upelS i3l 5
e ) (S 035 ¢ I 5 035 e Syl 4
3 eazmaleS 5l 5 e IS ) s T g2e IS
olisd S Jomn 5 o 55 Jale 53 L oy S6 2l
23 G35 53 Foshes) S ddy e o il 4520 0
Sy 4 (SES 5l g 35 Yo 518 AT A) Ol e
T L B g A N ey

fv

W gil A1y s
SVEAY A 3 g Ad )y 3 Juol (IS s dan g0 Oljee
Gadess 5 elaS 12 55 L 55 2 (Sl S S Gy 595 Yo
oA R b e o gl ad b pmdlasly cuiS
OY S S eolmal by iS5 g 595 Yo 5 V8 Y A
e S 5 e A e 3 IS b
&y s2ebl 93 pl 680be 31 5 S 03l 5 g ) 20 500
4 s (1Y) 2,5 sliad IS b Lo 520 aslons
sola) ;5 (COR) Lw LS uiy sy dsslns k0
Olay o I8 S8 Jans grio s ) o ()b pdlanly
2ol e 0 oolizud 3 slad s ullas (g )b padlasly
CGR, =d,/A CGR,=d,/\Y
CGR,=d,,/\$ CGR,=d, /Yo
A g s wdy, 5y dyy dy b ged ol
5035 i3S w55 Yo 918 AT A 2 (Re ) IS
3 Fagdhes) ) L35 o w5 5 4 CORy b COR,
Sl ealg o Ll e S ey 555 Yo A 53 G
ool (G 53 b pxa k) IS s Jas g0 dnslons
Sillae o (5ls pailank Olej Hlgar o (I8 ) s u
w28 5 eslizad 3 50 (V) Blrlpen 5 S50 35180

e s2biin 5o e I 055 e 3l eolinud Cpeal 4 4 55 L
5 Shcand Js &0 025 55 it Gh, 3 oslizad 45 )
Gl 355 IOl LG aes (gl Lo IS O 03 )1
03l O g S5 Vsl 5l IS Sis 5 5 035 rads
Sl (¥ = aXP) a2, 18 &g, Sy Vsl (TF) A
035 adasly Ga b 3l o(p 8 ko) S Sis 5 5 055 2550
oS kb e U LSS S sl LS S2s 5 5
S s 5 gl medlansly Calises laoles 5o (2e i)
G aS ol ;S w e e, e bl e glajles
s ¢ g, S5 b05 DR 5 S sl 5k
oS 0 Sl (g1 8 4 Sl (gl ol G SIS 45 g
03 9dms 33 ol Siole3l (glam IS ks 51 ol (slaests


https://dor.isc.ac/dor/20.1001.1.24763594.1379.4.4.4.3
https://jstnar.iut.ac.ir/article-1-112-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2026-06-22 |

[ DOR: 20.1001.1.24763594.1379.4.4.4.3 ]

VIV Bln [yl oyl | poler Wor b s 5 (5550L8S 055 5 pote

Sl a0y b w8 5 0 a5 2l O 8 s
S alidl Y ol s e 8 Jhs el candls gl
o S b b el 4zl i 55 500 4 oo
e bl 4 55 ) IS seme 035 02 S 3
Olse s oIS 5 055 4 S5 0LLS 3L 2eS
ek IS o IS b 4y s IS 85 5 s 20T
VP 5 1)

iy Sl P s bl i s Lo s druloes
i SCY 5 SCY (glady s g5 48 b OLES ¢ o 518 oo
o p Gl s Sl Ao VY SAIY LGS S
L e S B - SER T SV R
b (YV/A) mass s deno)s o s SCA (i 310
St et 45 o o cnils IS A8 s
w2 S5 05 &5y 53 ra3s e Ao 3 FIA LYY IS

(e Ay Sl 5o edS s 5 o S5 Joline )
) Sl gl 331 o sime o IS Ly a5 SIS
LMS cuiS ases o ILAY 0N aS sl 0lis ¢ fplixe i
5kl ly S 2y o g £ A \ YT
VIY/A LYV ol S oo &y ot N6 S Taoee 55 oS Jl
deglin 3 gy IS oo Ay Jldie o 2 gl p5 e
oty Ja 20 (gl S e 5 o5 35 Jolize I 5Kile
3 by i o by SCy Ay s 45 3l 0LES o IS s
oY s eandls 555 50 hd e don o/AY L MS oS T
o/VE 5o /VO L i 5 4 KOS oy s0aS 5 ILA 5 )
Ay e s o g Sl o R Gy 53 B e e
O ol gl () JK8) 222815 |y N6 28 Jama 3 o JIS
e oS Jama 3 ¢y 2 slp 2 gthe Ll d S a0
il S35 18) il ISl gl cnl 2 g oo ol
o 55 aid 53 s e 5 b IS gl (s0la sixe
ol Kales 90 G & ZoiS Jamee g5 553

7o S Al s sl 0L 53 g 5 Julaze S

G )3 du%‘}aj 32 u:g.»\.;_e A l2s 13 5 )|:L5'.M

S
bosia 5 oS d s,y Bld S lacs 95 om ol
Jder) 330 4l smn o ys S ezt pedas 3 ¢ IS 005
SVIVIV L G a Ve bS5 LY syl op¥ (Y
LS g Ay Sl o miy s p 8 s V1F/A
53,5 53 ANVV/0 e b dLAY 5pcul p¥ ol pen 4 5 <oy
S 355 o 3 25,5 )13 (P<o /o) LSD 0 ga3l Ul
o dlye SILA 5l glapN 5SCA wy s caxdlae s 50
Ay e o S e Sk APY S VY[PF pslie b f
1258, 5 gl ol 5T 058 0 5 nls y IS oo
NQESERLY)

JJ_JJSC‘\ Bt o P A ) sy Jow 20 Bl
G300 b e ee o VYN 5o VYA L s 5 Vel S
Lo 5 SOV sy S TENY 5l oY 5 o i
b gia op S Gy 53 e Jen o [OFO 5 0[000 palae
ezl andllee 550 SlaS 55 G o b IS LS, e
RO PRV PYCWEPTE i PRESPRPAR-PRTPLRgWE-p gy T
55 5Uine SIS ST 5 YV e GulS oo 5SCAN et o
4 liols OLES g5 02y e p g o IS oo L35 )
SCY\ 5 pslie o jmiy hls ¥Vo Ll S Jus a5 (5, 5b
ILA ol (Y Lo o 52 o (sl p1olie o2 eSSl
Lol a0 sy 5550 48 o omly 51 o sllS (oo Sy 53
s 535 i o3 3 433 oo (IS 0S5 s
GHISTLA ¥ O HILAN 5l Y g Al o
by Sy Il o a8 Lol 03 g1 s (IS o LS
ool I e Ly &S ol a5 i ]y e IS
oIS s bl IS e 5 I 5 055
SEILAY 5 pb ¥ a8 il )5 0l 5 oo comnil 0l dpnloes
OLES IS S5 53 (oS g RIS 35 0393 (b 52 4
OLES g gl sl arls (315 ol ol 505 Ll ol
Js 5 Wzt Y ot oIS o 035 0332 5V ek
ILA 3l 0¥ 2530 3 oo 2l bt 2y O e

A


https://dor.isc.ac/dor/20.1001.1.24763594.1379.4.4.4.3
https://jstnar.iut.ac.ir/article-1-112-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2026-06-22 |

[ DOR: 20.1001.1.24763594.1379.4.4.4.3 ]

S5 51 et 5 3yl (sl Y 53 (Bl i S azealS o150 5 a5 S

ba o S 21530 5 (oIS onmd 5 5 K5 5 5 050) Bl i 2500 IS (5o 5Kl s Wi Y (g

wilhae 5,50 O3 (slaks yom g3 il glogn Y o

ESAR 51 o o A3 S 0 5038 Cida o
vi/¥8 % q/yy¢dd vey/vod IL,
Y5 /A% 44/v40d q/¥¢.2d vey/y0-d IL,
y/s2d )05 /q8C Vo ya?C yvg /s34 IL,
Y#/A% §/14° Vo yvAe vvo/a?d IL,
fr/s%d Vor/o?C Vo FARC YA¥/$2C IL,
wv/ad Vo /vAd a/ravad vey/v>d IL,
or/s%° Yoy /yA AR yee/ad IL,
ro/v>d Ao vt Vo VYA YAQ/130 I,
Yo/ 35/av>® Vo V1 YA/ IL,
Al D AJAAYSE Yre 4t IL,,
£/5 11/ AN W/Af IL,,
ro/vod F/4.5° Vo/oq? \Z7A e IL,
¥/p2d qy/44%€ Vo/143C yvy/y3d sC,
5v/03P Vo [ARC Vo VAT YAO/£2C SCy
ov/%° Vv /¥ Vo YA yve/vad SC,
#v/0% Vor/o?C Vo yo?® yvo/vdd SCy
£ /52 14/ps0d q/\vrPe Y/ SC,
v5 /A% 40 /ANCC q/v140¢ YYE/ASC sC,
ve/p3d Voy/q8d Vo /As0 ya£/v20 sC,
Y5 /A% Voy/13C Vo 003C YAE/02C sC,
vo/vod Voy/q3C VWV ¥ie/va SC,
5% Voy/\3C Vo s72C YAS /o 2C sc,.
w/qd vy/sst v/vasde s IveE Sc,,
vy/s2d Vov/£3C Vo $Y3C vyve/vad Co
ve/52d V15743 Vo v5?C YAo [02C DC
Y\/VA \$[go V/AAY OY/VA LSD

P<ofon) dijhs s gms Mt K00 b et arlioe by (shils &5 e Kl


https://dor.isc.ac/dor/20.1001.1.24763594.1379.4.4.4.3
https://jstnar.iut.ac.ir/article-1-112-fa.html

VIV e | gl ol [ ool Morl pruck @ale 5 (65,0U5S 05 5 psle

adlan 350 O y3 (SWhds yreh 3 3 el S Y 3 o M LS5 Sy sl Db j 5 o5 Jolie T (Sla g Kiles s G ¥ gty

[ Downloaded from jstnar.iut.ac.ir on 2026-06-22 |

oSSl (oo shee) 2eiS 5 o 55 ¢t
Yo \$ \Y A ke
o/51448D o J0s 0528 o /53007 . ojo8r04¢ o[5YVEEe IL,
o [syoadh o Jonryd8 o [ AOS2C oJs50Y>d o[50450¢ IL,
o /s AT o /5 foADT o [VPYERC o /55450 o [svyyAd IL,
o [$AVYRC o [praq Ot o /VA YA o [yyo¥aP o[pVT e IL,
o [540v3C o/seeelT o [Vypsac o Vo042 sV 13 IL,
o[5Y4. M o [5Y0\C8 o [sOAVPC o[syyabd o [0aA0ST IL,
N o [praqOt o [7EOYCC o /s ArPd o /5 AVEDS IL,
o [VIAYRC o [Ve s ATC ofVeo2C o [VaY¥2 o [sveedd IL,
o [svsrDB o [551V0C o/$4A3C o[Vor 2P o[y IL,
o[§osph 0[5\ ¥5CB o /0aAFeT o[50¢.0d o [00ATCE” IL,,
2[00 00! 2 /014v8 ojovos! o [£900° o [FAVYE IL,,
o [9v¥00 B o /sy 0 o [$ANQEC ofyooq?d o [p112C IL,
o[gnen*t  [$v00"® AT o[V e aAET o[s¥or?° SC,
°[7ANe*C - [pv050 o [VEAFE o [pArYd o [#A¥AE sC,
o[pvvoP8 o [N ¥¥? o[7¥8\° o[FovETe 0[5 ¥4\ SCy
o/s4va?d o [sAt0Pd o [V1AQEd o [V #ARC A o SC;
o [$FYATD o /9 £A\ T o [$4Y\2® o [sn00%d o[ Y45%C SC,
o[sYEoID 2[5 YA\ OB ofsrerdt o [p5vE0d o [ors Y98 SC,
o [VAVeT o [VAVYC o /v YA o [VAAZC o[sAps?d sC,
o [54V¥C o [pAveDd o [vyve?d o [5AVOYS < [5A552d sC,
o [VFAY o [VE112D o /vsq 2P o [vYvw?® o [v1053P SC,
VAZES S o [$440%° o [yyyadd o [sAveRd o[sApsd sc,.
- [o¥or! ojoreviE oor1 ¥l N atakee o/tAq\ T sc,,
o [v1Y43C N o [VEYFa© o [VAANETC o [sA00% ¢ Co
o /vy 0%° o [VY VAT o [VVFVA o/pafyad o [Vrred DC
ofo VAV TARAA o[V\EY o/VVFE AR LSD

[ DOR: 20.1001.1.24763594.1379.4.4.4.3 ]

P<efon) dihs sls s DMt K080 b it Gl Sy shls 45 e, Sk

O


https://dor.isc.ac/dor/20.1001.1.24763594.1379.4.4.4.3
https://jstnar.iut.ac.ir/article-1-112-fa.html

(Y

Wik s eSS

WL.?

p g ol glap Y s ‘éL’ o S

Syd s

CANARARNABNANLLLARARAL AN NA AN

ssemsesmmmny AAASANSSASARENANANAAN SN ]
— .l‘ll!ll.

AAAVLALCALVNNATUVANAAAR N INININN A

\ /I///////////////I////////f///ﬂl

1!}1'— o
hﬂﬂﬂwwx%ﬂﬂﬂapﬂwwﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂm
l‘il!o

ARRRIARABAMRIIANIN

41%-
///ﬂﬂ///_/m/ﬂ/"//wzﬂﬂﬂ//ﬂﬂﬂ///ﬂ/u

b oS

u....;jj)g“i.m)a
s
J}ij‘d"““
S35

aed 2e S0 3o ) g2

ALY ORI 3

5
SITEY

b

‘-JJ'J [0

)

Ly S 2y ST
e S }‘mjj)wgé))b‘te-(\"dj-&?)bﬁy
3|u...g=.¢~.’::|.su)j_”);)k2fudl¢o/VT"Y'Vo oS e

Je s Gy 3 e e o/ VA LILA oY 555 el

RELAL

vv0

3 oven i S—
’znﬂﬂnﬂ”ﬂﬂﬂfnﬂnffnﬂﬂﬂﬂ/ﬂf

aﬁaﬂanaa.

I/Il///ll////////////Il/////o

a/ lll’ N 'l'llll‘ﬁt
OLIIMAIMAMIAININAY

PPN IR i
A n/n,/ﬂnfﬂﬂﬂﬂﬂﬂﬂwﬂﬂﬂﬂﬁ/ﬂwwr//ﬂﬂﬂﬂ///./ﬂm

S w——— |
llﬂﬂﬂﬂ//ﬂﬂﬂﬂ//f//rla

Moy commtns UUe SR s P
nn/ﬂﬂﬂﬂ///ﬂwﬂfrfz/lal/ﬂ/ﬂ/ﬁ/n/////.

s et ot e s meun
‘nnnnﬂwwww,fﬁﬂwﬂ/ﬂ//ﬂﬂﬂﬂ/ﬂﬂﬂﬂﬂﬂﬂﬁﬂ/ﬂﬂ«w

I.”ll."llfl N 'ﬂﬂ"’gal
/////////////////1////////////////1

ﬂﬂﬂﬂwﬂﬂw",ﬂﬂﬂﬂﬂ.////,./ﬂﬂﬂﬂ/ﬂﬂ/,zﬂfﬁ/z

T A R s

i H ........ r//l///l//l///l’//ff

AR ,;,-laﬂﬂﬂa.

> I////I/f///lfll///// NN IIII/ I

//ﬂ/ﬂwﬂﬁ/_/ﬂ/,/_/fﬂ
l' A NN ’ WEN af

RS //////////ﬂ// AN /// ;

////ﬂmmmw/ww R

v e s ey
.ﬂ/ﬂ/ﬂﬂﬂﬁ/ ////// AR

S

v

5 ol b S yalles Yz
L g 53 g e ge Jols

o) OhlSea 5 Slhsy (YY) 5 VY)

Y

= S
C)JUJ()i/

Sy

.«
N

3 os) i LY S

fae

N4

3 sk Jdab YL gles s s

T EMS

SeciS595\8 3l e desofAe LFo¥

obd ol

290

WA

Ayt 5 Gy 53 e o/VV LYV IS
c)wla)ybjlﬁsugljb_;ﬁduuﬁj\g

42‘::

L

U 303
oS 3

b = 0l J S 50 0

>
S 3,5 s 55 (1

©

45

)

;:ﬁ\éhw“ﬂ)aca\{&?wjybwjﬂS Sy Sy g3 DS has

aS sl Ol eSS Cilizes GO} 53 w8 LS, Sy
U’UJ[S ‘)Mﬁcﬁ)#q.xa‘,{)b)fjuﬂjﬂs '.')
2
(Y JS5) 350 s 1y ke
L

A'S‘J'.‘_;bd" aL_\_j g}‘L,'b

S g amen Ols 3

Yo VP O¥E oYY

5

e
Cosiar
03,45 o2

\

V0

4

24

3
b SKas 05

Vo /A% 3 VYV oSl b

B

e 3

D

adllan 3550 O 55 glaky yon

-
<
——

MY

S .;\_.».0_).3
o 5
A et

e b

[T

Db

..

e 5 ¢
Y Jgder) s S

GAJLJU::A S92 ‘5(.&

Le LSCY

N
O

SE Ay A s

R L i
n//wwﬂﬂ/"/_//////f///////_///_/r

" S e S— R
,///ﬂﬂ/ﬂ/ﬂﬂﬂﬂﬂﬂﬂw.ﬂﬂ///r//,

S —
: r/ﬂ/ﬂﬂ/f//////

AR a.

AN\ /I/////fl/l

ARV

ﬁdd)}ki{‘.ﬁ)‘b}é

Lo dolie o8 8

oY
saxilsly gl 5 055 Olen 2 AeSSCAN e 5 TLNY

L
)

_,.sj aS sly olas cuaa}llf&:a- 059 st.: caslUane
5035

JJA 5T
oY
i
s
/0
~/\‘0~
W%

X
T
a
<
=

SINO
DA

o 55

oSS e TV oV S
alzies GOl 5 iS gladass jo 1y e S 50550 5

I sla

e anlase s O

SCy 5SCH sla
ot <p 5,

(e 0 i

,.\.u.\.Jﬁ\qJ.M.:ﬁ&J

o

390 Sla
S alag
OnFeS s

4y YU 53 e S 5 055 0.5 e YAE/V 5 YAQ/N
335 05 VASIN 3 WVEIA YYYIY slaen S

d;i;&udcuuijSijjdfxwLbajfdu

L 4 SOV s n STLA 2l Y s 5 ity
353 oS 5 Jen VITA LILAY oyl oY 5 S 035
Z—'")"‘_;\.‘»-@L‘:JQJ.(YJ}J;:-)mlgl)w)j‘s i

&Z’-JLQ:"}‘CL_‘“)J‘)LS)“}JLM ‘:)j 25 (.k:)j..) 8‘.{&;_-

Sl

JIL\O JJ.:.:{

ol
B

[ 22-90-920¢ uo 4rJe'iny reuss| wo.y papeojumoq ] [€V7¥'6/ET'¥6SE9/ 72 T TOOT 02 :HOA |

o


https://dor.isc.ac/dor/20.1001.1.24763594.1379.4.4.4.3
https://jstnar.iut.ac.ir/article-1-112-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2026-06-22 |

[ DOR: 20.1001.1.24763594.1379.4.4.4.3 ]

VWV Sba | oyl ojleds [ p oy or] o gl 5 (55,0188 055 5 pole

N L o meemem o

/59

SIPA
Y
N2
JED S L e
Vg :
vEY

Vil 1/
Py M

w

.4:”5 L ) n‘,-ﬂju
gy 0o Ao padee)

LS I

7 e

N6 oS Jaos 13 ¥V e S oo Jy junt s MS i Jaes
Sy oS lamn j3 s 55 Plixe JL(F 5 Y JSG) ols 0L
1 o) e (F JS5) b s 505 e IS Sk 035
e UMS oS Jamms 55 SC iy s 4 ol 0LE3 Lo
VAN ol SR e dLA sl Y g 5 e VY/OY
MWL 5 ag N6 wiS fses 53 YVe ul S bs
b IS S 035 g pda £S5 e VY08 5 1) /oF
(F JK3) il

Aot Sl o 5310 S5y 0dd el gy 5 5
S s 5IF Jole 5o ol Jlize S5 2uiS laen (o 553
oIS ke 5 S350 585 50 e 53 Jole S oS S5
it deaglie U 505 (VV) O geponas 3 olbile (F) 2o
0B g 3 b I s 6ol pre sl eS8 5 53
S b @3 e 033 (10) SLISKer 5 51 55 S e dalia
L3S B NS 0als 3 gy 13550 00U e 3 2l SIS
e 3l oad IS5 (53 L S5 g 5) e S s 5 Olee 53
(8,593 I 03 3503 5 g 5 (Gl e sl b 55
3 b IS de s S e 5 G B3 Sl s S
W) &3 S odalin &3 53 gz b i

Llod 5l aadlas 5y 50 053 53 o 535 eilee dnlis

adlle s 540 3 (Sl 533 e 0l odalie  SUTS
(T 5 A O F ) K0 0 Raa g5y il L aS sl g
s sl

IS 55 035 G oSl 5 3 85 Jolize S
Jilie 31 (GlagSils i Ly (¥ JSK5) 551 )l gxe
Sl LSCR by oo 45 jabedie S haes 5 o 535
LV oS s 5 MS S o 53 05 Lo Y07 /5
Olges oyt iy N6 S T 3 0.8 lon W ¥/¥ (50l
syl ¥ GRes b 51 (r JSa) il |y IS 5 05
S MS S b 53 0.8 ke VEY/Y (oSSl LILAN
5 0% ke o a8 N6 uiS Jases 55 0.5 ha VAV/Y
(¥ JS8) ol pobazsls o 4 Sl 53 0y S
3 eiS base 5 i 55 Blime 314855 38 (1) A
G5 3 gyl g 3 Jeel IS 758 A3 e
S Jams 53 e 55 51 pedn 45 (5) 5k 4 )l (Sledes
b S 5 iSTm YP S James 53 Koo pony sMS
Ll

8y sllan Syt 45 s pasia 5 sl adllae o
e s 4 ol i e S 53 03 2

»h St 5 505 e SC Ay s (Jle Ol g

oy


https://dor.isc.ac/dor/20.1001.1.24763594.1379.4.4.4.3
https://jstnar.iut.ac.ir/article-1-112-fa.html

e b

wealE

ol

CQS&U’J.LHAJ:J,:;”\‘;LAO:_YJ: ‘CSL o

NN

AR IIAITTATEITATII RTINS

ERNNANCARANN XNNAN

L AAAIARATEALEAR IR ANAAN YRR NN

ONNSNANAAR VAN RN

I TIIRATIR R AIRAY

ANERXTRNTNLVATHORRANR VA CKRNARNNSNANN N

A U AN ST MR S AN

ATALANANRLRNL AR ARNENANANS

A A O

ALEARRARCANVRI ANV USRS AR AN RNV AR LA AN

FEAANKANNIALELVARNRERNAURNRAANR RS A AR WD

b S MERARAERREARR RSN

A S AN

SALKANN

CARNAANANAIANARACASASAANRERERAMA LRI AL LA AL

A R R R Y

R R R R R Y

% S\ . X . %
. N

Lo

for o

o

Y o

Yoo o

H
3
>

fo @ 5

& 0 v

VYA Y XY WYY VP

\0

A YY

\

3

YO

YWOoNe VoY WY

A3

s

S5

Jpe s

uJLkAo)yQJsduAimAJ:ﬁ!&h@\lﬁgé\.:‘-),'.:q-jyb-w}jwjaj}ﬁ -

B MSC 46 b

e

S ARATY

Y o

VY 4

4

AR
\

00 w5 (7 559

[ 22-90-920z uo 1rzenireuss| wolj papeojumoq |

& 0 W

IR SN CO A S A Y 4

\0

A Y¥

\

¥

Yo

Wy VoY WY

AR

[€V7¥'6/ET ¥6GE9/ 72T TOOT 02 :HOA |

‘s

)

QUzAanACJJSQS\.AJ{'J:AJAﬁ‘dhayJécé‘{Mj'ybwﬁ‘smL’})'J){C.-is "

e i1 F S5

EE ]

=hsb

LSL&J{J?,'_AJIL\O .)r_i‘

ol ch..f

u-g\f TeVIE LILY o) uﬂ Sl O
‘«—3\~°\ aVe¥ u"‘J'S

%#Y[0

=
axeal 89

s =l

YU

oS K 5 TLO 5,1 ¥ (Y dsidr) Lols joluans]

Sy ey

b

Jj_S-A_i

=

oy


https://dor.isc.ac/dor/20.1001.1.24763594.1379.4.4.4.3
https://jstnar.iut.ac.ir/article-1-112-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2026-06-22 |

[ DOR: 20.1001.1.24763594.1379.4.4.4.3 ]

VYV Sbn | polgr o jled | poleor Hor] prmle aln 5 (55,0188 055 5 ple

3P e o Bl By 50 e 555 Sl 5
ol @l elulp el cpnal Bl S5 O gl pindl
I P PRI | SLPRPS | A IR N PR |
Sl el 21350 5 b IS o Sdee LYo Ve f

wodd Jame glaw J5 21550 %AV/A L ss » SCY
fJ.:.f): dexdls by azealS 0 5 o et 055k wuiS Jass
S5 (Yo 51808 @ 1) @3 5 (1) passs pS (1) 0L

250 9 =B S s Shes 53 b 35 e 9 Db se

i35 Jo o IS S 4y Saw @b sl b et 05 AST i ) ool
Sdb e Bl s edS s Sk Sl st

oslan D) 94 @L.A

1. Armstrong, C. L. and R. L. Phillips. 1988. Genetic and cytogenetic variation in plant regeneration from
organogenic and friable embryogenic tissue culture of maize. Crop Sci. 28: 363-369.

2. Arzani, A. and S. S. Mirodjagh. 1999. Response of durum wheat cultivars to immature embryo culture,
callus induction and in vitro salt stress. Plant Cell Tiss. Org. Cult. 58: 67-72.

3. Brettschneider, R., D. Becker and H. Lorz. 1997. Efficient transformation of scutellar tissue of immature
maize embryos. Theor. Appl. Genet. 94: 737-748.

4. Bregitzer, P. 1992. Plant regeneration and callus type in barley: Effect of genotype culture medium. Crop
Sci. 32: 1108-1112. _

5. Bronsema, F. B. F., P. Redig, W. J. F. Van Oostveen, H. A. Vanonckelen and A. M. Van Lammeren. 1996.
Uptake and biochemical analysis of 2,4-D in cultured zygotic embryos of Zea mays. L. J. Plant Physiol.
149: 363-371.

6. Bronsema, F. B. F., W. J. F. Van Oostveen and A. M. Van Lammeren. 1997. Comparative analysis of callus
formation and regeneration on cultured immature maize embryos of the inbred lines Al88 and A632.
Plant Cell Tiss. Org. Cult. 50: 57-65.

7. Chu, C. C. 1978. The N6 medium and its applications to anther culture of cereal crops. pp. 45-50, In: Proc.
Plant Tissue Culture Symp. Science, Peking, China.

8. D'Halluin, K., E. Bonne, M. Bossut, M. D. Beuckeleer and J. Leemans. 1992. Transgenic maize plant by
tissue electroporation. The Plant Cell 4: 1495-1505.

9. Galiba, B., G. Kocsy, R. Kaur-Sawhney, J. Sutka and A. W. Galston. 1993. Chromosomal localization of
osmotic and salt strees-induced differential alternations polyamine content in wheat. Plant Sci. 92:
203-211.

10. Green, C. E. and R. L. Phillips. 1975. Plant regeneration from tissue culture of maize. Crop Sci. 15: 419-
421. '

11. Emons, A. M. C. and H. D. Does. 1993. Origin and development of embryo and bud primordia during
maturation of embryogenic calli of Zea mays L. Can. J. Bot. 71: 1349-1356.

12. Hess, J. R. and G. Carman. 1998. Embryogenic competence of immature wheat embryos: Genotype, donor
plant, environment, and endogenous hormone levels. Crop Sci. 38: 249-253.

13. Ishida, Y., H. Saito, S. Onta, Y. Hiel, T. Komari and T. Kumashiro. 1996. High efficiency transformation
of maize (Zea mays L.) mediated by Agrobacterium tumefaciens. Nature Biotech. 14: 745-750.

14. Kumar De, K. 1995. An Introduction to Plant Tissue Culture. New Central Book Agency LTD, India.

of


https://dor.isc.ac/dor/20.1001.1.24763594.1379.4.4.4.3
https://jstnar.iut.ac.ir/article-1-112-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2026-06-22 |

[ DOR: 20.1001.1.24763594.1379.4.4.4.3 ]

3 sl e g5l Glacn Y 5o (@l g 4zl G155k s a5

15.

16.

17.

18.

19.

20.

21

22,

23.

24.

25.

o0

Lu, C, V. Vasil and 1. K. Vasil. 1983. Improved efficiency of somatic embryogenesis and plant
regeneration in tissue culture in maize (Zea mays L.). Theor. Appl. Genet. 66: 285-289.

Machii, H., H. Mizuno, T. Hirabayashi, H. Li and T. Hagio. 1988. Screening wheat genotype for high
callus induction and regeneration capability from anther and immature embryo culture. Plant Cell
Tiss. Org. Cult. 53: 67-74.

Mathias, R. J. and E. S. Simpson. 1986. The interaction of genotype and culture medium on the tissue
culture response of wheat (Triticum aestivum L. em. Thell) callus. Plant Cell Tiss. Org. Cult. 7: 31-37.

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

Rapela, M. A. 1984. Indirect somatic (nonzygotic) embryogenesis in maize tissue culture. Maize Genet.
Coop. News. 58: 110-112.

Rosati, C,, P. Landi and R. Tuberosa. 1994. Recurrent selection for regeneration capacity from immature
embryo-derived calli in maize. Crop Sci. 34: 343-347.

Santos, M. A., T. Camara, P. Rodriguez, I. Claparols and J. M. Torne. 1996. Influence of exogenous
proline on embryogenic and organogenic maize callus subjected to salt stress. Plant Cell Tiss. Org.
Cult. 47: 59-65.

SAS Institute. 1993. SAS/STAT User’s Guide. Version 6, 4th Ed., SAS Institute, Cary, NC, USA.

Taylor, R. J. and G. A. Secor. 1992. Average tissue diameter as a non-destructive determinant of potato
protoplast-derived callus growth. Envir. Exp. Bot. 32: 43-48.

Vasil, V., C. Y. Lu and 1. K. Vasil. 1983. Proliferation and plant regeneration from nodal region of Zea
mays L. (maize, Gramineae) embryos. Am. J. Bot. 70: 951-954.

Vasil, V., I K. Vasil and C. Y. Lu. 1984. Somatic embryogenesis in long-term callus culture of Zea mays
L. (Gramineae). Am. J. Bot. 71: 158-161.


https://dor.isc.ac/dor/20.1001.1.24763594.1379.4.4.4.3
https://jstnar.iut.ac.ir/article-1-112-fa.html
http://www.tcpdf.org

