WA WA lins) ITF o)l [ogs Jlo [ssly; ool oMol anliings

i b pbe 5 (535l pole ol
oehi lS ool askiagsy

odianns (211351 (g 93 W3 jidey S paed (sdiged g COL CUlS I Ll (sl sy
£ o0 1o o " s lowsl donl ¢ 63LT30 18 L5 ol y8 ¢ SliwilagS ¢ pllie s
Ol ol (659l 0uSCiily (658 (9l g jluily )| pwlids,lS ass gl Jiils F ¥ )

(nazarianf@IU.aC.IT : Jgguce oin5) ¢yl oK1 ¢65y5lisS” 0SLiil> dbil =¥
VIV ol b WA il b

LXVLEN
Byro ok g By 3,Sles oy Cawlid (0 W8 Wei pke 9 ol Jgasw 93§l (SU (Beta vulgaris L) &3 aias
£ 2 51 gty (5] CBL CulS 1 o3l gyl 5 cCw] S5 owige (S g 51 3] Wio s e 3y sy
lio diged 31y R yplhiads 8B ke S ol 50 AZLS Sdgi jlkiody ol Py el pudylize S (5 JUET (ol
2 J0gSt Ghalesl Su ool Al and g )k daome CulS 4 5l 9 ettt (21351 9,4 dlg wgi gl
39 e (21351 (9, 3 Al Al el GBS 12 59, 2 9290 Ll SLaailex 51l ool (B3lad Wl )b JB
ot - 03wl (SBSI-02 ¢ SBSI-04) Wi jwida oY 90 owl) dilgs dy Cond 490 9 SUDH Corrdgn 93 43 S paod 9 S p S
5 (3 > 0,5 daoe/Y) IBA Jgoyed oSy U MS hwowe jd Baigeijn, wuiSly ,b g0 9 aidd o culiiS
adlle oyl gl \AG8,5 )1,8 dmglie 3,90 o yd Wjaods 9 yslewd (sudlgi GLadilgn dlaxi oy 45 0,5 Jao +/YO)BAP
E9o50 33 SBSI-04 (V¥ ( al5ilen duoyd Chuo s 5 e L3900 Mg 1y dilan () puin S ped (Sdiged sy oS B3 LS
Culil oy iy SBSI-04 oY (J&10 S pnod sdiged a4 ¢ IS y9bdy 23,5 Wi 1y (g iy sladilgs SBSI-02 (¥ 4 Coms
3 ol o 9] £ Cuodl @ dagi (poud (S5 LS Mg (1 48 315 (LS £aidge crl cisls (L 1 dilg> g8

[ Downloaded from jcb.sanru.ac.ir on 2026-02-15 ]

[ DOI: 10.29252/jch.9.24.179 ]

gud 03wl (4T 39,155 9 diged 3oy opal Sl S

My S y90 598 digaizy ) i ed (0515 ealitne (2133 158 (sae3ly

@l 1) saen e o3VL (Se) @olub
Sy 5l (w8 JSi5 als yo (193 ¢ 2o Il waiiane
(FYONOY) wlgs 4l 5 (FFS) Sped (F1VDNR) (sla)
ey ol » Caldge i onl bl 485 G0
Sglite CutS laee S 5 g CiP] Wgeins) £ sy
ol ldllas 3y ol Jko sl (FONDFA) Cusl 034
Sewis) jl s Cglate Slaaisain, il & e
(FONANS) diwd ool (o0l Ml (gl calise
Spiuse 2D )3 o659 Caenl 4 g b ogycnl )
sly 26D gl o il @ 5l g et 9550
Ly p adjuse (o)l b slegewis) s 255k
gaisey €9 O lp 35 pete ladllas po) (alStolesl
Sediyl glacasy @il 2 S Seese kil s
e 3 dgdee lesl iy | Gl )9S 53 9290
O Ca gladlas (V) (l)len 5 (o3l pogas
ab b Sy Wy sl cwlie Sgepn gshw
@l 0y plsl wBjiia )3 litens 2135k B9y > Als>
clale go5 4y gador dilgn oy i aS 0l lis Budsd oyl
S Slor p e Sygba (St opS g
o 3 caijd SBS02 5 SBSO4 oY 5

i Jeols BA g0,9m 510/ Mgt oYMl Sgayen
Sp sladigeisy; jl &8 Wby (Ui (FY) ol )Sen 5 3 5kej
Gl slp dgeiny lyed lge Sl al gl
08> 2y ie Llgi o yol Cpl s 3505 eolatnl 48 juiss
it bl b ol g (i BB gt g (Solw
I35k slr piY glo; pRals «Bun digein) ang 1y YU

EVRTN

Molud alS Beta vulgaris L. ol pb L a8 0
(Chenopediaceae) glawl oy 3l 5 dls 93 (YN=)A)
5 Osn YE 5 i) o VL LS ses (YY) el
Olyess oSk S5 gie plyict &S & (555 e oy
ssbds ady) ) e glacdglio 035 sl jew HeS e
(VF) 23l oo axgi )90 lelanMo LB

@lpa Gl jlolS ol (o)) lio I gk gm0
ol (S5 Mol JBlas b g Cons juolCuidae SouwS
S VYA cwl ISl (i sl gy
Osd jl eslatwl o)l LS W sly adel slajls
adol con )l Jokw S§ 51 olens U sl by g ol cois’
&S Caol SLS 5 S8y bl cud JolS oS 4
gl Jlo 53 5 sl JSiin o o (S5 83p9and
ol @13t sl den @55 3590 5 50 e)lulial gy S
Cul (S5 daas ol55b 5 (il gadse a8 Wleals
it lp pY slag; 86 A8 jake dwy o Jlaia oS
Ok O pekiieds L(Ve) cuwl cdl S lse p
Oygo (gadaie Olidod bl cuiS lalud g digel)y
Healisb ol Jbd a9 Sy g JboS gmn cislad slas
29 Sl polej g ey sl (gl 1 g el yd
O R9dee SolSlegw g Sl el dlge I slojl
el il paiie 253k gy 1 Jels plals


http://dx.doi.org/10.29252/jcb.9.24.179
http://jcb.sanru.ac.ir/article-1-929-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-02-15 ]

[ DOI: 10.29252/jch.9.24.179 ]

YA sits (35l by 50 B alin S ped (gdigeify) Bl CuiS il bul gladiley Ay

STl e oy byl g, ¥ Sl o
iin Sy CbS Sl e Wad Jite alS Mgl
Slo 03) &lgx laydy adoy 9 J55S g ((glisS Caou
Wl Lo 4 Sy g walS Wy cue 2ol Wl 5 00
5 o0l Wil il
P alr al gl Sy g wmlS Wy car sl e
Osos92 Bl gshe LS L (M) MSak et b
A5 o3l 1,3 (+/o mgl™) NAA, (Vo mgl™) BA sl
Ol S e (0 bailes G NF U Ve S 5l
IBA 5 (+/Yo mglh) BA Ssepsn <lSy L MS
Jizio )l S wtin g3 1 g wtin ez o (+/YmglY)
LS oyl S ke ¥ i3S 390 5 ey (YY) W00
WAy digeiyy dnd gl S B ol ol
&) gaife) Codye pipad g digaifyy o oS 2ol ]
9S> dgaipy usl Jgo B3l g (aljedS LK
ol 50V JS) (2l g (B cuBe 9 S
Jlosi AL Egemme p3 g i Mjuiie (uY 93 50 badler
5 S yod digaiy) g9 90 $SBS02 4 SBS-04 Y o)
cutS b )3 ()6 g (B> CusBge 93 9 Sy S
IBA 4 (-/vomgl™) BAP jgeysn bS5 L MS 4l
il eoiabes] sboslo dunlie ol .bud cuzS” (+/ymgl™?)
DS L ool MlS’ gy B o g8 lejl S
e 4 b 5 ad ealiul )1,S5 yn 53 diged 3oy Ve
P Oslad ly Cho nere Sy sy el Wy
sgein) il cats I bl bl Wy pogas
Sy W el e 2155k (Be) )3 My S e
S22 0 ) e jlesi 51 5m > sy ol
& olidles oy Cds glaodly )5 led (B
) shssr Sy () MSTATC gy S
W8S 5B oS g e 3y90 Jlop @5 Sl il 0
2 oS el iz a5l 5l baylass (5:50ke anlie 4l
A ool dbgyye (g0 Gz gl

95 ) S 4 35 g i 2135k Jdoa el
ol g Ol 58 g el 5B il Uy JglSlege
Ohen g Bk adlas )3 & bl jlLadl dgeyy)
5 Sy Sigg sbaisain) on b 50 (Sl (FY)
i &S 4SS pl 4 sy b g aid sdalie Sywd
sl S0l Sy 3 el b5 wyle ool clodiles
5 Sy Sigg g¥geiz) 99 om LS Ban b Gilejl ol
2 b dler pglie 2l (gl culie IS 9 Sy
lg ad g byl daome culS 4l (el B )aiie olS
dsgaissy Lie 5y Cumbge ogdedy 28,5 &g 2!

85 )18 g 390 5

B9 g dlge

52 ok ol 45,0 LS len Al §) adllas oyl 5
sladigein) sg) 2 (M) OhlSer 5 (2 @l olul
A5 odlatwl digeiyy 0aiS el aie lacdy Sy
pigee 9 Py Y 9> bk IV 5 ) S
SBSI- 4 (olidl 03,5 1Y) SBSI-04 (glapl 4 413, atis
Y o olsisds a5 0 eslitul (qubl oY) 02
Sl g oo AU )98 )3 2 et o 5 (sl sl
I ealel dlgr ()9l canddr g Joyl (slaaoalS Wy
93 boydy danl 53 a8 oslatul (1) olSen 5 (55909 29,
Vo oot Lle Sojilom del Jolome )3 a8yuiie o)
3 g od od93) o Sagll g wlgj b 85,5 Hles aid>
o a5k 5o g adpe ¥ layd e 98 @ (S0l
(Ssedd (gly WWAS 00y gditund (Jgeme Ol L addy O
4,8y S dody doyd Ve S 0 dls o sl > Lyl
byl haie Of b laydy gt 1y 505 jgabogé
4383 V0 Cdedy doyd VIO e CoylSen Jobre
@b shaie Ol L b dw gl 503 5k g Bad Sgaeas
Ssasdd e cbla U Gad odly guitind 4ddd O o
L 59y 2 oMb bady) Caa byl Ned S euiS
5 0313 518 (S0)U )3 (adis py 93 el (Slo

S 03 digein (DSigg Aigaizy (C (25 S (B (B S (A siiliseo cloigassy omsd 65 )8 Jomo =) JS3
Figure 1. The relative position of different explants: A )internal leaf and B) External leaf C) Leaf blade explant D)
Petiole explant.
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Table 1. Analysis of variance for number of buds produced from tissue culture in sugar beet
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Table 2. Mean analysis of the average number of generated buds, using Duncan multiple range test

bl 30> (ke 095 oY Sgeiin) Cubye
viva A SBSI--f S S
£IV0 A SBSI--f ol Sy
oive AB SBSI--f ol Sy
) BC SBSI--Y Sl 5o
¥/ c SBSI--Y i S
¥ c SBSI--¥ sl S
VD D SBSI--Y Sl Sy
VD D SBSI--Y ok S

(P70 st I3 simn ST 86 S e B> b sl Sile


http://dx.doi.org/10.29252/jcb.9.24.179
http://jcb.sanru.ac.ir/article-1-929-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-02-15 ]

[ DOI: 10.29252/jch.9.24.179 ]

YAY sits 35l By 50 B )din S ped (sdigeify) bl cuiS I bl gladiles Ay

(B .ol 555, & S35 9 SBgb gaw 9 sl sl Sigg slaaiges ) (A el glaaly s aigain, Y IS5
st‘) dhbua.m& »9 )J JD(A ) L;w.:9) L;Ltbdu‘? d‘)l.} 3).“0.) dlnﬂw 33
Figure 2. Explants with adventitious buds A) Leaf blade explants with upper vegetative buds close to the main vein.
B) Petiole explants with vegetative buds at the apical side and at cutting area
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Abstract

Sugar beet (Beta vulgaris L.) is one of the two very important sugar crops in the world.
Transgenic experiments, including tissue culture practices play a pivotal role in the investigation
of the any gene function as well as introducing new functionally important genes. Tissue culture
is inevitably required to employ any transgenic methods for making transgenic plants.
Therefore, to find an appropriate explant to produce adventitious shoots In recalcitrant sugar
beet plants without continuous seed germination, a completely randomize design (CRD) was
carried out in a factorial arrangement. The adventitious shoots produced on leaves through
direct regeneration method, were used as in vitro explant. Petiole and leaf disc explants were
studied in two positions, located close and far from terminal buds in two sugar beet lines (SBSI-
04, SBSI-02). After four weeks and two consecutive sub-culturing in MS basal medium
supplemented with IBA (0.1 mgl™) and BAP (0.25 mgl™) hormones, the number of shoots were
counted and compared as percentage. Results of this study showed that the petiole explant
produced the highest number of shoots. Furthermore, the number of the shoots was higher in
SBSI-04 line than SBSI-02 line. Interestingly, the position of leaf explants had a significant
effect on the number of shoots produced. Interior petiole explants, produced more shoots in
SBSI-04 line as compared to the leaves farther than terminal buds, suggesting for producing
transgenic sugar beet plants, interior petiole explants are recommended.
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