Wy WAS 50l ITY o)l [ Jlo /sy alS ool acliingsy

Sl b gl 5 (55,5lS pole oSty
3 kS kel askiagyy

9 M jgginl Judie g orlwowiont SO S 9 A2 2 (EMS) Olgdlamw oyl it 5

Lgtol 8l sl wglls 51 0l (21351 sladiged 15 A w5930,
(Stevia rebaudiana Bertoni)

E it dl Ceod T lpes sowlB Al Jg " yoplis s ¢ 0,5 jlio

oo b Jlo (o590l dunmsge sole bt guae g liels dlg oDl 3151 o8NS i) pole 0SS (68> azsgal il> —)
(abbaspour75@yah00.com : Jggue oaimw ) lield dly (oMol ol ol  giamj pole oSl ¢jlutils -¥
ol b @lio 5 (65)9liS pole oRiily ey 09, il 5 s o (6)9U8 ) g S 0uSuimgy Jloliul =¥ o ¥
AO/EINY s pdy fo )b RWAYAR R I

XS
s 135l QBLS 3 lewmign Oluogad (S5 1 (EMS) Clgilaw oo Juil gli0iae 03k &I o) jolitoay
9L Yols 5l CIB p3 oy g a1 oS (Jol el )3 .09 y8 1yl 51055 dus b i le T 90 cbygiusl 85 45 (wollS 5
Gy 0SS olalT ) 40 0,5 ao ¢ /Y (Gole MS CuliS bame 4y 15 wellS g (21D iled S (S (B Aiged sy i [yl
e Vo) Gl 45 (w03 +/0 g a0y ¢ /Y oy ¢ /V) EMS tilides scdale b awg)l5 (slaodgi .iund Jiie (9,30
Olwogad I A a5 3 GWid Jol Hinbejl gl .Wud CuiSly MS CuiS lause (595 9 (23)lewd (aldd 1Y+
Ol g G S8 o yre > Gglie G lej 9 Glgilow o il cilies GBClE il Cod s alj5h B weS
2133k Sl g a0 (55 )18 Lo e 53 Gloj e g CAAIE LI3I L &S (g pebas B S 51)8 ()96 93 (! Jlie
53 0 b e T (39U SolS 25 5 p00 4 o5 035 ikl 3 Bl GRS oo G590 &1 g (5035
Wl o b (oIS Comon 9 00 41,5 51053 il gy G lgieds ligilgm (o ST jlowi Cod S wgll 51 o
(A 2255235 5 2 5o90wl) (G033 oy 595 ylade 9 orliowigiud Cluoguas olo 93 5l da 9 And 3,3 & pasio aoalS 2
o bowwigiud Glio 3 (6,13 xe WolS 31 Slgilgw ylio ST (5l5004 Jole 45 315 lis T i o (g o511 LS
sud adlhe cbCilige le 43 il woyd SO o mhw 2 Adgjedly 9 Sjpgie] gad sl SS o
M8 CAJU’Q "AM".‘: ‘..\3394. lhd;’,w’ ).LL\M a Comnd - 3 d):"‘?‘9‘u"‘° ‘j‘w“ “* {‘9:.35 Ol dl)'.’ Mg 5M13 M1 My Mg dlﬁwu,o
LS wiges a4 S RT3 o yp O 5 AVIY Y i oy 1y A gjoedlyy 5 2 jptgis] Jlalo sl 3oy (o

iy
Ll LS g A 0592305« jo2 9wl EMS ¢ woll5 ¢ pigs 15l sWaojly

SIP9e 9 (S alesdan ((Sglsie Aoddo
Jolge j1odlimal asl IS5 alS slaJgbe 5 LIl 5 ool e (lsisdr 29) LS Coenl 4 a2y L

[ Downloaded from jcb.sanru.ac.ir on 2024-03-20 ]

[ DOI: 10.29252/jch.9.23.177 ]

S Sk @ 9 W by Ko lee ke
mso ol LS (ol 53 (05 5 (&S lo el
093 i8S glbe 3 Jelse cpl )5 29l
bl gy bay)ly g95 kel > Slge lades
bgiol ail cuslie coglas o 5 aS Clio
gl 51 &l (Stevia rebaudiana Bertoni)
S ypnn S dog blio )0 oS ! Al Ly 4 Asteraceae
S (oo My Al slajgy b VL bl slagsye 3
& Casl 465 Yoo 5l ho b Letel Luis (V)
Gl s aen le ;> Sevia rebaudiana B. 445
Cunl i 29y oS G gl sl (g 5cp b il
Cgue (b oM b lpiedr Jato LI I oS
Sl g Wjn Al (B 4 olS (pl syl 295 0
CulS bl g Mdlie e 5 Sy WIS byl (ol
AS g oS adgl My 4 g bl ede )My
5 Mg jyp glacale b colsy 4 B ol ol slaasals

oles 9 YU, oy dejls jo adle I S (S

2 oblS ol 5l edlatl yogad )3 (155 e 6 g e
g el lapingh 3G9 dasilen ooy
ogaie (ul lp aBlbaswgs sl JI S (V1) 25
1> lS b Sl gl g ol oS SuiSs
o9l iS5 dlox I (goaxte (sd )5 29yl (LS A
() slpoe (GBS Hebteds (29)h (LS @yw
sbedslio Wy g 2Ll Jb 3 (2l cladss bis
Ospilpwges S8 Gl 5l (laded (19)0 bl yd )> 450
alle oz o3 i (V) 3,0 1y Al i g gk
09> kulyd 53 D9 Cgue i 355 canle
ol ln |y dinej (S5 il Gl b g sladied
hioite grasy cutdse (1) 3yl 0 walf Y gas
slagby 3l g dbul a4 (Si (sladiad (95 Larlyd 5>
dylyds cpl o as o)l Sy LS 55 Ll550 Lo LB
1L g s loke sl sleais
Colle lyss 4 obcws lp @Bl e slbcures
Sliogad p dlgie Ligiee Jole (VW) 3,50 ©)90


http://dx.doi.org/10.29252/jcb.9.23.177
http://jcb.sanru.ac.ir/article-1-887-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2024-03-20 ]

[ DOI: 10.29252/jch.9.23.177 ]

WA g Sjggil o g olowdon b Sy S 2 (EMS) clsdlgw oo Jol b

L yg; 9 3190

5 S5 0aSiddghy 0 WAV Jlo o Liagh opl
pole ol > Bly (il (6508 ()5l Canm
plsl Gialojl 93 B 55 (g)le (b mlie 5 (g5y5liS
(Shetand (39,3 Lalad 53 e Jlas! gl oo

o) clabad gl b yiwl slaaxals uJg jslaied
Ol gt Sl g B8 (gilalier bt wibnd) lals
P glo)S Glabad gladiseiy) elw po Glo 4 (gl
O 28,8 18 il Ve Gt 4 o pd Ve S (5500
(o> & o) 20)d 9 e o)l gun Jolore Lawgs
g shie Ol b adye s Cole g b plrl (e
e )3 Joyiol ladigadse) (s W0D A oyl
Lo +IA G5l dop> dw (gol> (ygey9m (9 MS by
Vo 6y oygd b cusS By )b g cusS pH=B/A 4 5T
YO gl (S)b cele A g ol celw
S Gph NS S sy S oS e
ladigesss) (205 1o (sl adgl dlge plgicas oS (g3l
ol sy
o5 W

Shoad b Sy sladigeis, (il sl cus
Ao S N g MS S b )
win £ 5l g A5 )13 9)93bA5 (5D oS wlals
lie be 4 ladiges 5y cuiSly 5 cb8)5 S5 wellS
sekie & b ywdllS e b pbdl LS aan aw ja
P SooS wlbd 4 EMS gy igs odle b jles Jlosl
LA eald ) Fa S )ML;L.O T bL«u‘
ub,.o.),m obe Juil ylow Jlos!

S5 0y Jolowe s gl sladie Ol 5l eslanw! b ! 55
oy Jolme (nl g ans EMS jl (o2 0 (jg) e
V) Gl slackle L EMS Jooe (gilwedlel cups
A5 oolaiw] (E3 9 E, & Cuiy A Loy 10 9 A
gy SeS b ooslil I L3 calisee EMS (slaJslxe
2505 oyl (jrag)Sen +IY salid I jgue) (gl yild
Lo o dian S Gl 4 &S wdllS sladiged sy (e
L EMS Jsbxo ,5 oy Ay saiSpulas W86 MS
s ‘Y‘.) e dl‘bdl‘} Gdo ) ol /SJ L;L&wu.]als‘—” Al
VO« wl} U"“>)> lJ 9 (T3 9T2 Tq [SVWIVIEY 49.;.9.) \Y'9
oIS sladigain) (bl jd Wb Hgabge did> > )9
5 0b 00 guliind o yiwl ylade Gl b ddpe duw 0 Hloy
o 59y (il Bl B g9y ad s 5l m
Ch e N CudS W) 048 pulay 2818 MS cuis
bS8 S L alie g g 2l klyd 0 ik
Jlos g wald sladiges 3 gl 5l ond I35k (slaadls
IBA 5 10 p)S Lo /Y (g5 MS cuis” s ) 0l

cuiS 5l 3)lge 1155 WS (e 4 (YY) wBlee 0L
Lsf)‘? cdb o olS u;] g o o3l Qi )MS; (Sl)-f calb
92 28bion (silocnmd oles b ()5 sl joSlS ()l
23bior A 2923k g wjmatel Jold o] (ol 2jeSlS
b YO LY 5L ¥ee U YA iy 4 plS g &S
18y glo Wy OS5 cpl s 5,8 I e e
WE ol 3 g8 b )b plgisa 5 Sed sl
il ogas (> alisee Cladss (YY) B)b il e
SloeS I3 (So3 5 olomstd St Jole
Cheble S tngh ) cul snd plool dilisee LS
g ¥ o IY) Slgilgw ol Jl (sl ian ool Cilie
(488> Y¥+ 5 WWe &0 ¥ Calises glayloj )0 (Mo p> + /5
Aled (590 bz )3 ol 3T adiy oS Sy sladiges
loplul s g ol do s oS 3l L gl b oy
obj Ge > EMS sop -fF clale pn alS Ll
S g (23l doyd Cn e g pho @S> Vg VY-
N3 EMS oe 5 &5 glbaises al clopll
Oued (A) 15 EMS ws s + /Y jlog ) by yo cilazd 5
N Ve D) L axil caliseo (slajed @l il udns S 4o
lodiged oy 5l oad ik sl wdS <o) 2 (55 Y-
2 Rigegid 6 o 5 S A gy Lyl oS 5
A8 510 59> b LB andl (oyme > & laedllS
o 000y aald diged 4y Cond ¢ )lado iy (glyly ad )
Uged & Cud Wjggiel ke L axdl 103 zghaw )
5 Sow G 0 (W) ob ol |y dals Ky wls
col LB ansl ljian Jolo 5,8 (V) o)San
oS Sl sl olS s e A Ll
@lysb (8) o)) en ¢ biwgS .03 Raphanus sativus L.
Cangy (Bl B lope3l cllsd (5 52 LI 4
b L axdl (5 ym0 50 diges .203)S wyp ) uoj phdly
&S o s s B )S JIE o5V 5 VIO D slajed
(Sdsis OlS s e 0 Sl cel LB assl
08 Sl Bl el 5 b e (sidgade
S5 D 590 50 Blas] u"" Called liae oy sy diges
b oo olblS S5 £o5 LIl b odalie LIS ans]
Eluogad s 5 Mol wilises (claljjigs 5l odlizl
it odlo 2l bleipe Jutes (oS )3 1) gllas
Sl Gilise LS 5 Colhae claies sbxl 5 EMS
Urgad ) i S Ll olS jo (V) Cuwl odd
sl odle Jlog cod sl pwdlS jlond ik plals
Jles! Gan b s ol 1) el 48,85 & j00 EMS
Gajlos I ool b (gladas oy bulyd o Lies
man A5 pbul Gilike glaple; > EMS Gl
Syl Glie 5 olesdsn Clogas I Sp
olS > (A wisly 5 Ljmsil) 1B oSl
ol 455 15 et 5 sla gl 5l ord alih
@ il Gl 3)90 Cgllas Cluogiad jeb g0 ) b 0

33,5 gllae 4Bl e (LS 5l s> po e 9 35

1- Ethyl Methane Sulfonate


http://dx.doi.org/10.29252/jcb.9.23.177
http://jcb.sanru.ac.ir/article-1-887-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2024-03-20 ]

[ DOI: 10.29252/jch.9.23.177 ]

wva

WAS 50l ITY o)l [ Jlo /sy alS ool acliingsy

Jobre sl o iz c(229) Jgloxe 1 il (oo G 4 s

Aol S y5t05be8 doyy /D (gsls TCA sy V-
P AiE Yo Cdedy Job bebee s silsl ('TBA)
o 5 aloldl g i 0dly 8 oS Sl dryd A slod
TEe Gdedy Voo er TPM [ diged g o Dy
ol oo0dle S5y 50,8 odle NS Sous yile 4id>
g9 Jsb » 15 15 (MDA-TBA) syl S, g g5
@l g (S 0jlul yiegly Sewl I ealitul L yiegil OYY
chale g pbl gl £ev 3 polaidl laoySS) plu
asloes 036 Bl p)F 5 Jsagl s 1 dmalliegllo
o

lysSly Lboy J it Ol lie spSojlul (ol
Sr 8l p)S ke /0 glite (l sl b ealil (YF)
b ad saglo gu plon ,3 doy +/) TCA 1) Lo O L1,
P ad VW e 4 Job (Rer WNed (igen
ausldy 1y Jolowo 51 i oo <10 .05 5oyl VY e+ oTPM
b Ve (o Ve el 0l 3k e /0
A5 Lol ol 4 Yo S mlty yo4s 2 e ) 5 PHET
94 ol yiaglh YA+ zge Jobo 1> diged ol oles
2 OhaST Ol lde 5)lubil g 3 ealatwl b e
W Aol digoed
Joloee 23 (1520 (5 50 5101

ot cdl p)S /N e Jglore A5 (l5e lomie cu
3 AABIND g0y e ale 3 ZAe bl il e D L
23 gl S ojlas o] 5l am i o3l 13 oo oy
o 0 b oyan eylar il Cuand g lix | Joloxs
Jize )locy & 55 ojlas S5 (sl 0k ZA- Sl
il 5l dm 1 LS5 L ¥ gl b gl el s 5,8
4 Ve glod 3 oel Cundy ojlac (JSII s jslatesy
V s 4 Jols slas Lids,lS Gis gy b ool )3
B3 D Do &y (g | A g b bgle p)55)I5° L 0 &,
Sde 4y sdal Cowdy 0 lac YU B s by oS b 4
Crond 05 Soby Sl eeee TPM Casyuw )d addd Ve
oozl Jslome 13 (2,5 ojll (gl g b oYL Glas
B 2 055 sy 5501 b A5 (s Sojlal 0,5
A e w3 el (VW) ol 5 (63) Ko (b,
Ve oe sy g Lol olas iy Sen Vo b 5yl Jploe
diged yad dpw jl o g A 03 I8 (gilocy jo adds
A5 gpSeilul agl FYegse Jsb 3 kil Gl (e
Fliske V& bl gyl Bpne i e Ve g e
Gy shie Of e Yo b ao)d W S5 0l5n sl
29 d> ol 2 sl p)S e V0 (b s x2S
b 0SS 2laS G
J5 s arigighd sl hodius

Ol s Sl posined)l L)1 (i S5 b
Il cloolas ;I plS o .(0) ws ool laasgioMs
b &y Gy 4 (V) 0. mi™t | S dao +/0) 2lS
poeedl 2l e N Jgke ke

cuiS 3l eolawl b d.\.Jy saxals us Jhads,
Dialefl S5 iS5 MS Lages 5 ety g (clo)S clabad
B 5 e g 43 EMS ) oslil | g 5
Sosi Jals laygsl s plowl oolas M 2k
B g IY oY) dilike cclili || EMS (i ien
oo 3 slagle; ©ae 5 (Bs 9 B By iy 4 dop
To Tyl & B We 5 Fe ) ladigeifn) 65,18
29 S e bels Yl e lejl cul 0 0 (Ta s
g Sgaiiey i ol S5
9> o]
Mo g olbomdgn GBSRy Br o
Jond il plalS 3 A wjeidl; g % g2 9!
EMS oy caoxd gl ywsllS

ady) sladed (90 ke > bezalS A5, 1 ey
0990 4 e 9 s jalie O b sady slaazalS
@) Sl g et ol Slad (Satodly Jhoys SBg)bs
Las baxals cogby U wiads ooy HI,8 (04 1 0+ Cos
59 090 9 3,8 Slw a3 YO (glod pd S By s 045
Sy bawgs 45 Su )0 el A 5 olids, el V8
o e slul Hab 6K b el Sy sld
wulsgn Jolomo )b bl oS ol Sl L LSy acie
Sl aia 93 5l (b Slads Sl el cae
2 ozl (6,55l Ll s alS

2 el ead a5l olS pp ds el
5 b ai)S Hlaip e gy S plys s oles (2%
2 4 e dalS il alde Gu b (g5 Cumex
P > &5 0ad 2lil saazalS jlag o )3 0 ans
@ik 2t alS » 4y Sl B culie g3,
Dleod 6,5 3l 535 4 paia I oS 5| os
o okes Ogh b a8 I oad aliil als
Sloolatwl b SolS" )8 &4 ot Ay I LSAE Ly p
& b ol 5 a5 oo cuiS (b o8 cuiS
Oty Slao a5l (o) ile e S 2
(olwgs] 9 WP WinS] Ol (Jolre a3 eslas
il 9o Adesly 5 wimsiel a8 (slasjeSls
ool Mol o B, S5 d b tloj] ol 50
/) Wi SAS ljiley 5l eslizel L besls 1d plgl
S g s oxSike dulie 5 05 Lo 5 420
b doyd o BMB maw jd 5SS (glatals wis 905
15 plogl V/¥Y a5eus MSTAT-C l3éla 5 51 oolizs
33590 Skl g Sl (6,58 5100
Wil gl GgmwliamT s (i

cble Lae d\m.\w.] QW\MI)J R LS‘)J.
sl 1b oxusSly Jpame plyied ol opgle
Tl > .ad (gyS05lil (Vo) S g cud yhgy & Lie oy
2 o9l > @l oS b (S ofl 8L jlps /0
(TCA) sl Sl 9)IS 65yl oo iy o @ 5 Sl
ALB> Ve Oode 4y ool Cawd 4y oylas s L] dsyd S
9 Jonda il 31,5 (Blw 2 )3 Sz sled )3 V¥ TPM

1- Thio Marboturic Acid


http://dx.doi.org/10.29252/jcb.9.23.177
http://jcb.sanru.ac.ir/article-1-887-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2024-03-20 ]

[ DOI: 10.29252/jch.9.23.177 ]

A g Sjggil o g olowdon b Sy S 2 (EMS) clsdlgw oo Jol b

aiod (93 lulyd 3 Gl Jlesl j Jobs @ls
GrSIB e 3 oo 5 (EMS) clile 51 48 ol s
M 2l 2epd) @lijk clie Sl (S bl
S ghe 3 (@lik gy s 5 gy claile
5 EMS clale o158l L (Y Jadn) 29 jbo gze duo)d
&S a4 cdl mals b wllS oI55k Slade «yloj
EMS Gl slacdale (50 0 4 ola wdllS' olos
g odd 0y ciily a5 J1\8 4@ By VW loj ey
cot el Wle ol55L Moy uoren A8y oy
ol cd S L gl b cov cus 4 EMS g
A5 odnlie als slas > 255k (i VL Gai
939 4l Yo loj e 4 bnpo 2l55l cn iy e
2435 @2l 5 Cailes o B VY- B plo Sl
4idy Yo lej wae s EMS sspy /0 5 /Y e
Gl slacdale oo b adle jI 55k 4 e
N8558 50 g 5l adle jeels o ©se ;y EMS
2 o3 U eizan 5 Cale Il &S sygb 4 o5
e Y ol ©de Bl o EMS (652518 (252
@ bgye badlo jols gloj oy 03)S dlo )b
dpeYeb g daddy ¥ sl e 0 doy /) clale
We oloj Gde 3 oy +/0 clale & bayo jorls loj
cdl & I3 s odle 3905 e (Y Jodn) 29 4dids
o Cul 2l die) ) pre Slegge S (o)
2 oiee dll 0,8 1 s edle Sl isli8l el wlgy o
o3lo 3585 (63L lise 4 WlgS o b 5y CulS lage
9 9 Sygone 9o 9 o3> RIEI L 4 ) T e
oy ol e 51 S Oldllas (VO) 23,5 &Y guae
Oles 5 cdale & EMS luwgr oads sbul Lins liwe &S
YL cbale (V) o)l (S bdiges (655,18 (520 53
0SS Ldiges jl (S slp Llg 0 EMS [ jigs ool
(VA) (hlen 5 55 bawgs a5 (wyp )3 & (laisS & il
5l i) EMS (oYL clale &S 1o )F jasuie b pll
lg.y» Dl; PR T ES u9ﬂa.o u‘))l J“'&’K p&b (M).) A
EMS caliee slacdale jil g .0 (Glycine max L.)
We & &) Qlise glogle; jd (1o ofF g +/F oY)
2 ol Bl Al olS Sy gle wised (43> Yoy
slplsl LSis g 5l joys a5 o i MS cuis’ e
ol ©ie ;0 EMS wsp /F clale p jblS ol
{A) 26 EMS 15>

VIA 5 (Y50 V) by Sl sl o /) Jgilio 1 7)
wlod jd laJole s B05 oSy Jhade ol i Lo
Sy bl g Amd)S 8 agds Ve ose 4 Ul
rogi yiSl olSaod b yiagili YA zge Jobo y> (25T
O 358 gl Joloee b 0jlilinl ove il (6480l
» Jsle (Quercetin, Sigma Chemical Co.)
e 5 45 e 1 555 Ve YD slaclale
bi dbslee P TYSST RN Vv RS Excel Y--v )I)S‘ra): l.a
@ b wges o ol clacds el coss y=bx+a
A dawloee cale Gl L X 500y JlEY o>
S olewgi] o

Npss oY i JS oeiliwssl ol Shomis sl
Sl SO 50 sl Jgilie yid Jue ¥ L alS Sis il
by o cels Y Gie 4 ol oo g odplo o
Woeee )39 adds Ve o dy Joboo g A8 ()10
dob @l ol 29y S8 005 Sekle e
WA 6y 03l aals 4y o gl FOY 4 OFr clagzge
ooliwl aals slgeds Joilie £V Sopu S dpl Jolro
dAJa.gl) )’I oalaiwl L o)La_c P LS‘)-E wh..uyj Ol}ﬁ‘ .\;b)f

A = Am". _('/Yax AFAV)

(wl (X% d)ﬁfo)‘l_\ﬂ Lef’l Dol o«
A 3239230 9 29l (8152 (6 50 las

Voo S Sy opSihe Ve pskte ol el
23,5 bolbre aidy VO w4 el Jgilie yi) Jus
255 35 (Bl 423 ¥O glod Cod 30 53 Jgilie
5 222,5 Lol 3R e Yo (Wiiase slaien 3
Jols) Jsbeo jilhe & i (S s 5l e
@b 05 s o g LI (A1) O 5 o gl
(V) 23,5 (5,5 HPLC o8wd
HPLC by b))

S lag)S g 4 el s ily)Son Ve
V0 Job 4 Cosmosil 5 NH2-MS claswie U
& et siog a0 D Sly3 b 5 siackus 15 Jab jtacile
0,5 3,5 unicam-crystal-200 Jio HPLC oKy
balys b Josiisid 5 ke o Jolone Joli o e 31
Z/\' 9 u] )‘ Ao yd \ Canand lJ "y d¢ g{u])f?).‘{l
) o Lo 48> 2 sl o S o b g
Diode Array detector g4 ;| ,Slolis 0,8 jaue ygimw
P ey plid b oolatel gl YN+ gge Job 5o g
Oloj dunlio ol podle ya ylade g 030,5 wulais Ae+ pSi

(V) 8 oy gl i


http://dx.doi.org/10.29252/jcb.9.23.177
http://jcb.sanru.ac.ir/article-1-887-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2024-03-20 ]

[ DOI: 10.29252/jch.9.23.177 ]

AN

WAF 30l IVY ojlasd /oas Jlo [ sly; LS oMol dasliiang sy

_ i Sl ) Sy sl 653 papme 3 olej 9 (EMS) ke 1 il ly 22555 - Sy
Table 1. Variance analysis of the effects of EMS concentration and exposure duration on some traits of the

regenerated calli
Lﬁ.}ljlf «lojg, s d"*’?’ sl slaas u%j‘jli oy d-")’j 4 U‘)““” e
NN o/FY* ¥ /A Y clile
yy/ar YIPET FYIVYH ) ke
YE/svE DA [7i v olej xedile
. / -¥ . / “A . /\CR N3 [
\al VE/-Y A s

o3 K a5 Iy pxe OS] FX

EMS jlog cod osd o35k sl pwgdls Glas | Sy (1le dunlie =Y Jguo
Table 2. Means comparison of the some traits related to regeneration from calli treated with EMS

g, olass sdsls slas o
g . M e
U Sy U
o WAS .9 EoTo
oIy a® e ET,
y&/sv® s Y[V E,Ty
£ e v/ ET,
Wb 7 “ . - ET,
aa/sv* VU [ E.T,
. 8] . Qa . C BTY

5,85 ()l me (6 bl M| disd S e By S JBlis gyl &8 oo pSbo g yb p

oLl diged & Cumd (gl SLEE (smilienSTyy polie
@ bgpe cho ol lie pyieS g p Sy Jgeg S
Ve 9 a/aA &/Fa L [GWIVRY Mo 9 M4 M> dl.&awbyo
(55 3t J909,5w0 WWIVY) sl @ s 5 1 J309,Se
Cio pl ly beilise ot oy diold piorod g

il e doyd DA/AY

P95 Lialojl b

Sk odle 5l &S ol lis uibyly 4w s
losdgd  Claogad I (Sp oy » EMS
9 5959 WhnS| Ol Jglomo WB e gmmlinnsly)
Loy ) paw ;5 ladiges B (clas ;655 g (poluwgs]
(Y Jods) Conl ylo pize

slie oy can (F Jods) pShe duldo
b cilbige B wis asdllas sladiges oyl jd &S ol L

$las Mol )b B )3 EMS L o jlos sladiges 3 (plandgind ©lawo Sl (S by 525 -V Joio
Table 3. Variance analysis of the some phytochemical traits in seedlings regenerated from EMS treated calli in a

completely randomized design
Aol gl lposis] 15592 wheSTol Jslro 3 OS]y ) Ol o
2eSE) eSS ndseaSe)  osessS eSUe)  JseaSe) e ) JseasSee)slie 33l
cdlpys el pys 5ok e (55 » cdbpS p cdheS p (5
(i (i £ (s (s
AD/OYT TESIVY T [T YAY/ET ooy fee T VY A JON;
IYAS Y- ofeeeny VoY TERRRS Y A v -Iv¥ YA s
Y5 \lai Y/Fa Y/¥¥ ¥/\o Y/¥A Y/\A O JUT

2oyd S i )3 I3 pme BN ¥


http://dx.doi.org/10.29252/jcb.9.23.177
http://jcb.sanru.ac.ir/article-1-887-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2024-03-20 ]

[ DOI: 10.29252/jch.9.23.177 ]

VAY g Sjggil o g olordon b Sy S 2 (EMS) clsdlgw oo Jol b

EMS L R W) )Lo.J dlmébw » dww UL"@?‘Q} )‘ L?.)’ ua.i;l.w MJLQA -¥ Jg»
Table 4. Means comparison of the some phytochemical traits in seedli ngs regenerated from EM S treated calli

Lo ol gi] Lo KWL oy o oy Lo OgoldauSTy Y o
Ol yss Ol yss Ol s &3] Ol s J9l>u Ol yss S
- N - £/ VY9 - NS - -/-YY] - VWV s EoTo
V- NAYAN -vivs o evissY Uy % /¥ RS LA 7Y/ /¢ My ET,
+Y/A A VY FE/vY Y0y N —Yv/s S A e /N ¢ yy/poe My E,T,
FIAS NAC /o1 Fo/A" Xy NN +¥Y/5 ¥ YV/A a/an* M¢ ET,
Y. ysA” +HYAY VIS YF AVS e VY RV Ay W M, E,T,
)y Syvs” +\5/F ov/od® XY NN FEV ooy YL % M, E,T,
+5V Sy +AIYY FAINS _YY/5 vyt +\WV/A A s SR/ VA M, ET,
+50/5 X +YV/0 v Bl VAP YT S 7 S 71 % Ve M, E,T,
+AA SIS -a/m £o/ar! -\ e HYY/A A T v v Y YR ET,
FITY </vasY +YY oa/s.” -\-/5 NAass +¥. RN /o y e M,. E,Ty
+Y8/N A R VA RS I O Y AN 7 SRSV VAR B o S L LV J Vo My, E\T,
FRYVN oyart -YYIY vE/¥ RN AN +¥. AN ¥ AN M,y E,Ty
VY ¥ +Y0/4 OFINC YN NARE 45 A A sV 7N WY My E,Ty
+YVE Iyon© +\5/58 ov/sYe WA SWAT oAy A 7NN LY Ash M¢ ET,
+1-0 A" V¥V VA Vs JWEYC ALy o[ -V Vo g M, E,Ty
+Ya¥ Nitas -\ A STA A Y11 A Y 7 ¢ o[y +5IA /et M5 ET,
100 wnf +YY avieYt  HVFF DAY 1a)fs ooyt +AINF YA My ET,
+04/Y SyevS A o/-5° —\o/lv vy’ +YA ofova® YWY yyfom M, ET,
+OAIY Jyes G A A 3V o/ay) +VFA S S LA Ane Myq E.T,

Conl 48 45 s Gl L il 31 a3 s (L5 — o 1505 ()b ire (s ylel M) sits S i B K Jilus (s & Lla Sibe (g b

cliseo slajed jl edlatwl &8 ad 5)l55 K ke
cud o g U5 B Glade il cel LB ansl
Sl v Sy () dgdee phl olS Sluns]
Gy (S Fee g¥er Yoo Ver) slojgn b LS axil
PUS g 90 plerden Cleosad I S
Colige g (pbey slapb L (Triticum aestivum L.)
G oyl ol by S5 baylyis > T-65-58-8
Ol oy 93 8 53 LIS (slajed (ial8l L as ol lis
380 oildl bl o iul38l (MDA) slid jamslinns]y
3 4 3 s cdaeus] | Cibipe iy o 5y
Sl 2 xSl g i ol il 5
015 adllas C95j 93 53 Jgkne S Olise (a0
Cibge diged Jolo slodid ol p )b gne U
& b o olS uiSly oS ol ol Giaeh cpl bl
9 Sdglie sloje 3 |y (Sl L5 slajes 5l (S
@ A s 2 dpse ) oo i
i glgil 4 olS Joow iol58l 4y yoxie a5 315 ol per
(F) 23,5 (oo (i g (o
» EMS cbile gl a8 sl ol uibyly 4550 Ul
2 (A el 5 wjpgil) a5 (clad eSS polio
0SSk dunlie (B J,») S s bze Moy S o
axlllas d‘.bwbyn Ol )I as ol uqu _\:)949.\.“)] ‘).uo
du?w & o d)w ..\;)ywl A8 ul)ﬁ.o w‘.s?a W ocodds
Mg slacibse 4 LB cpl Hlade op i o5 aslh Jals
5 FOVIYY AAVIYY Clpuss dop b (Sis cdl p )5
& G Y jorgiwl Jlade oy e sl olaid] +£V/0Y
& Jo}g)o (M <8l f)f 2 P;L;L‘“ Yi/;/\) Jals

dS:yuT)L;bJsbuwmuﬁlyowho
Jolore 8B jlaide ool dudy g L2 dald diged 51 yieS
wyp sbcilss ole aah sald 4 Cuws gyl
@ Cand Gyt S5ST O Jhde hly cilige ¥ ond
@ bagrpe Ol dopd (il &5 W09 dald (sladiges
o Ol dopy pjieS sy HYOIVY L M3 cilise
—\‘\/&\) M]_g wl.syo L Jo}:).o Sl & Cond Cdo
dalllas cladiges o > WSeeME Jlude Ja5 5l og (M).D
MlO 9 Mg ;M5 ngg Lgl.mwl)?«c LY I).m u)).uuw
pS ke OA/Fe g SY[-5 SYIE+ SYIVY yolio b iy &
P ke YO/NY) dald Lges & s p)5° )3 (st 58
gyl (iS5 Cudly polaidl (p)5 53 (st 35S
Oo..o' JRIRRTY Mg 9 Mg Mg Mo, dlbwby 4 ]oy)n
FYIVA me,\;l;‘y Obe O Cdo pl Ol Aoy dll
3y Ui Cpliwgs] Hlade chis (pSSle duslie D9 Aoy
w)Louan‘ )‘J.u dl)lb AW 3y dlmwb’o L?al'“ S
(¥ Jgia) 8090l & o (g iy
so) o L Al Gl ol il )
sed ¢ (Rosmarinus officinalis L.) ¢)loj, blS
5 (V) o Hed g 2l — I lawg o (Citruslimon L.)
5 @l —Jl o) chlas sl ond pll () 2
Slejy oS Gl x5 Y
ksl gls 15,8 w,, (Rosmarinus officinalis L.)
5 liee bl axil slajed zolaw ialiel b ooy ol
slis GgmlipnSly lde (S A59aM Hlade 5 Jobro
caly 58l b wells (H0y) a5sT Ol jlade 4 (MDA)
P O Dg I dxe o> B e o iuliEl ol oS


http://dx.doi.org/10.29252/jcb.9.23.177
http://jcb.sanru.ac.ir/article-1-887-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2024-03-20 ]

[ DOI: 10.29252/jch.9.23.177 ]

VAY

WAS 50l ITY o)l [ Jlo /sy alS ool acliingsy

WJoloe 13 3lie cilige opl o)l g ogMe (5 Joda)winly
QLS L gl &) Capnd |y (652 (gl 5 2553908
& S (M8) cilige (pl (sdund omolipnSTy Hlads ol
slie jiin (ol edad L 4 dg yieS Aald diges
» EMS (ligiee Jole & amde ol god90
P A el g Liggiel pilie 5 olesdsn Claogad
(.Lu‘.\.b: Sows & ]) Lmumfl, 9 Cawl 0dg ).:}4 L.,UL’}A Lfl
A dog b0 B polie Bli8l 4 e &S 6d)S
(S8 (gloy 5oSlS dg2g > & Ligiul olS (29)l> Coenl
Lotwl oS ;30 A njedly g Ljsetwl ypolde iul3el
9 i )l 53 (eolol g wre GBS S lgin Sl 0

2,8 5148 4aine olS pl caudo

Sike duglio gy S5 Bl 5 4 )5 e YA
ilige & as o i (5 Jgdn) A wjsdly a8 ol
« Mg slacilise Ldgy dald &) Cows (b &8 gl
ol S S e YF 5 YE/A XY ol L Mgy 5 Mis
Cho cpl Glie cnpeS ol Gl ) olie oy
LMy g My Mg clocibipe 4 bigyye als 4y o
Dy St 8l p)S p p)S e VY 5 VWA AIVA ylie
25 gl dlbre lue p Adjonl 5 bjmgtel ke
G5 cnl gl (N Jlaged 9 7 J9i2) 035 s (e
298 LS ead il obls & b ol
B addy e floj de P EMS asys o/ clale (byme
A 2jgby 9 djmaisl pilie oy yude (M8 2S) wlaid S
wekainl 058 4 ond dadlas slacilge Sl o )

EMS )5 )15 (5,0 )3 sladiges (Al g sl ) 518 sty joSUIS i il ly jo5 0 Jgae
Table 5. Variance analysis of glycoside sugar contents (stevioside and ribodioside) of samples treated by EMS

<8l p)S e S ike) A jsdl (Sts il p Sy p S o) jgagind il a2 A
(Ss
AD/OF™ YESIVY T A JON;
- I¥AS Y- YA s
\a) Y/5¥ Oyt g

o> S o 53 Iy pze BB FX

lai Mol o B P EMS L 0ads jlod sladiges 10 (A 15500 g Lja55l) (643 (glaty joSIS (:Silo dunlie 5 Joa>
Table 6. Mean comparison of glycoside sugar content (stevioside and rebaudioside A) in samples treated by EMSin a

completely randomized design
S o) Adjely g2l s slass
cdbpS ppSidke) il ppSke)
(Sis S o yd (Sis
- v/ - va/s9" s EoTo
S\AA O/ +YSIY yv/e© My ET,
HYIYA Yo /¢ +YAIA e My E,T,
+2/Ad Yv/a! +£1/0 ¥v/a© My ET,
QSIV Y +Y/AY N M, ET,
Y/Y ™ -o/os 7% M; E,T,
YAV ' JVAID LATA My ET,
+OMY e +AVIY o0/s* M, E,T,
. Q/YA" _Y¥/A va/m My ET,
XV/$ VNS MY vo/y' M,. E,Ty
_FY/A na™ Yo Yy M., ET,
+YY/A y¥© +¥0/8 fr/y M,y E,T,
VA VA VN vs/s' My E\Ty
-4y e +1/A yo/yY M ET,
+YV/E ye/a” +YV/E ov/s” My E,Ty
-o/o8 W' +V¥/0 ve/a® M,s ET,
YA WA ++/ov ya/Ad" My ET,
A YyA© +Va/f av/y” My, E(T,
Y/v& 1q®9 +YYIY ve/y Mo E.T,

Cool 40 45 s Gl L il 331 do ) s (L5 — o 1505 ()b ire (s olel M) sitn S e B K Jilas (ghly & laSibe (g b

o 1y bl olS Jougial (slaid Jlade » (55 Ve
5 Ljseiwl lade cpyiiy &5 ob ol @b LS
Boee Jele b oad o sladiged & A wjgly
o ey & ladlhae > pizmes il olais]
B o) ol srjed b LB axsl olj ies oole il
» agl sbedslie 5y 2 (65 Yo A0 O
(Rosmarinus officinalis L.) s)le;, obS (sla oS

(V) OhSen 5 B donl Clados | Gimgly ol b

EMS dilio slacbale ) oslil b Ll .cul calae
°L.“.§ uf)a L;LQAJ}N 2 (J..\o)J Y 9 VE NY A "/\c)
il oblS & wxdl s @b VO ol Gae Ll
¥ clale LEMS L oosis jlos Sy sladises 3l ond
39 A 3ol g Lol Jlde (p e (b oy
VIO & FI0) slojer b LI axsl 51 (VW) o, Ken 5 Juls


http://dx.doi.org/10.29252/jcb.9.23.177
http://jcb.sanru.ac.ir/article-1-887-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2024-03-20 ]

[ DOI: 10.29252/jch.9.23.177 ]

VAY g Sjggil o g olowdon b Sy S 2 (EMS) clsdlgw oo Jol b

(bol sadioed & Cumd Bdg (90bd3l5, ;ST ol
LS ansl slajed l38l b Jg.cusld 1) (o)l gxe iol3dl
Uil xdl b ool jlog sladises 0 Wjsrgiwl Hlade
as ol gl (V) bl 5 (I oy zls (V) .cél
g lis o CgmlinSly g S3ST Ol Hlde ials
105 Higai & Cowd S5 g Jsbre 5 polie il

oeb ey (il b 4el slacdplis 5w wb plxl
22 05 L LIS dl Gilisen sl oo il 2alj3l LS ans
L5 ROS (] & oo ] 5 (glapunsilSe (59,
olS ol 5 456 slacdplio reod cel cold 55
I eplie buwgs oad pbsl (wyp )3 (V) Ab (g)lej,
sladale L LE axdl gl is oo calisee (slajen
S5 Ol S g (6,5 YO e+ V- (jio)
el ol oad odlaiol Wy js gl A3 Hlade yiul38l jglaied
S ladiges ) bjmgtel Jlds b lis Olides oyl

150
W B 140 A
1. 130
1 120
1o} 1
100 1nn
wn} =
g o} m
™ T 1
e ] |
wi 50
]
nt -
mh E ]
wt I m |
np I ] | |I
e e e T e e e L] et it M W e e e )
[ TR T T T T T T T T R T R T A 1 2 3 4 B & ! 8 8 N0 2 13 W IE I8 W
Samngles Arhoulusils st (20 mghnl] Ftartian Tirea fmis] Siran e Shrisiie Standand |18 mihni) Ferbartiun Tims [min|
189,
v 140
|
1on| 139
= D - ¢
120
| 1]
1| i e
I !
1 =
an|
| Z w
"™ | e
] ol
: |
) | . . |
| » e
il a J
| | /|
i | i I l |
| I
I I | i\ J
T 3 4 % & 1 8 8 |u' T 'u ELEEL 1 E H 1 5 ] 7 [] [ 1w 11 12 13 14w 47
T — ] Fan— Fletasttnn Tima: ()

Colige ojlas 5 (C 35a) 1nLs diged o las «(B 5 A 390) 3,likiul Joloma 31 A 15025l 5 4jsasial 5 HPLC pl,Sgiles S =) jlssas

(D )l>505) M8
Figure 1. HPL C chromatogram of stevioside and rebaudioside A from standard solution (Dlagram A and B), Extract
of control sample (Diagram C) and M8 mutant extract (Diagram D)

5 Liggiwl B polie cpyudie ob Gl 1) Luals
uotwl Mg 9 M5 Mg 6Lhwb9.o 4 A JJ)}J.)L)
iy & Sl dop b Mg cilige &S (g50b il
5 Mipgwl (clad Jde iy FONY 4 +OO/F
Gl glagwly 30,8 o Sl g L 1y A yjsly
Slivkee Jole 4 sloySilo g (glo)S g (S sladigaisn,
5 g adllae adud (4900 lalypd o Clstlow (le ol
23y 2590 BwdlS plordon 9 (Sislgdyg0 Sluogas
slosd 5 (K3 Sligiee Jelse I gpzmen 05 )18

g odlatwl Ligs Jlesl jelaie 4y calise

P S obel csl EMS djjins Jele

sl jless ik Glals plerdsn Sluogad
sl jlde Gl 4 e 5 W3)S el lag
ObiS guls a5 adiged 5l (S p 0 A jdl) g b9l
P |\/|19 s Mis Mz Mio Ms duwu,‘, S b
LY 0ol ) (O“"L“’9‘)| 9 ..\0949)'13 44:/»»5] u‘ J}l.‘xn
5 dogigMd ¢ Jole 48 Jlade (glyls Mg cilige a5 gldisS
e g aald dged 4 Coms gymin ylugsl
l;wl:yo u)ldu]oy)n du)*mfl u]9 uwlmlﬁ
L)”)"‘““"” Sl 4.:9@.; A Cound vy 9 —\b/Y ul).u.u Loy


http://dx.doi.org/10.29252/jcb.9.23.177
http://jcb.sanru.ac.ir/article-1-887-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2024-03-20 ]

[ DOI: 10.29252/jch.9.23.177 ]

VA WAS 50l ITY o)l [ Jlo /sy alS ool acliingsy

&b

1. Adamu, A.K. and H. Aliyu. 2007. Morphological effects of sodium azide on tomato (Lycopersicon
esculentum Mill). Science World Journal, 2: 9-12.

2. Ahmad Khan, S,, L. Rahman, R. Verma and K. Shanker. 2016. Physical and chemical mutagenesisin
Stevia rebaudiana: variant generation with higher UGT expression and glycosidic profile but with low
photosynthetic capabilities. Acta Physiol Plant, 38: 4 pp.

3. Ali, AAA., A.A. Aboshosha, M.K. Kassem, |. Eman and A.N. EL-Banna. 2015. Salinity Tolerance and
Stevioside Improvement of in Vitro Selected Stevia (Stevia rebaudiana B.) Mutants. International
Journal of Current Research in Biosciences and Plant Biology, 2: 2-11.

4. Borzouei, A., M. K&fi, R. Sayahi, E. Rabiei and P. Sayad. 2013. Biochemical response of two wheat
cultivars (Triticumaestivum L.) to gamma radiation. Pakistan Journal Botany, 45: 473-477. _

5. Chang, C., M. Yang, H. Wen and J. Chern. 2002. Estimation of total flavonoid content in propolis by
two complementary colorimetric methods. Journal Food Drug Analaysis, 10: 178-182. _

6. Costa de Camargo, A., T.M. Ferreira de Souza Vieira, M.A.B. Regitano-D Arce, M.A. Calori-
Domingues and S.G. Canniatti-Brazaca. 2012. Gamma radiation effects on peanut skin antioxidants.
International Journa of Molecular Sciences, 13: 3073-3084.

7. El-beltagi, H.S., O.K. Ahmed and W. EL-desouky. 2011. Effect of low doses gamma irradiation on
oxidative stress and secondary metabolites production of rosemary (Rosmarinus officinalis L.) calus
culture. Radiation Physics and Chemistry Journal, 80: 968-976.

8. Fang, J.Y. 2011. In Vitro Mutation Induction of Saintpaulia Using Ethyl Methanesulfonate. Hort
Science, 46: 981-984.

9. Harrison, K. and L.M. Were. 2007. Effect of gamma irradiation on total phenolic content yield and
antioxidant capacity of Almond skin extracts. Food Chemistry, 102: 932-937.

10. Heath, R.L. and L. Packer. 1968. Photoperoxidation in isolated chloroplast, kinetics and stoichiometry
of fatty acid peroxidation. Archivesin Biochemistry and Biophysic, 125: 189-198.

11. Helaly, M.N.M. and A.M.R. Hanan El-hosieny. 2011. Effectiveness of gamma irradiated protoplasts
cl)gol rggfrgoving salt tolerance of Lemon (Citrus limon L.). American Journa of plant physiology, 6:

12. 7‘]?;1”’8%'5\9/'8' 2006. Mutation-assisted breeding in ornamental plant improvement. Acta Horticulturae,

13. Khalil, SA., N. Ahmad and R. Zamir. 2015. Gamma radiation induced variation in growth
characteristics and production of bioactive compounds during callogenesis in Sevia rebaudiana
Bert.). New Negativesin Plant Science, 1: 1-5

14. Khdil, SA., R. Zamir and N. Ahmad. 2014. Effect of different propagation techniques and gama
irradiation on major steviol glycoside’s content in stevia rebaudiana. The Journal of Animal & Plant
Sciences, 24: 1743-1751.

15. Leg, S.Y., JI. Cheong and T.S. Kim. 2003. Production of doubled haploids through another culture of
M1 rice plants derived from mutagenized fertilized egg cells. Plant Cell Reports, 22: 218-223.

16. Mamta, P.R., P. Vijaylata, G. Arvind, S. Bikram, K.B. Ravinder and T. Rupinder. 2010. Stimulatory
effect of phosphate-solubilizing bacteria on plant growth, stevioside and rebaudioside-A contents of
stevia rebaudiana Bertoni. Applied Soil Ecology, 46: 222-229. o

17. McCready, R.M., J. Guggolz, V. Silvieraand H.S. Owens. 1950. Determination of starch and amylase
in vegetables. Analytical chemistry, 22: 1156-1158.

18. Mita, S., N. Murano, M. Akaike and K. Nakamura. 1997. Mutants of Arabidopsis thaliana with
pleiotropic effects on the exgron of the gene for beta-amylase and on the accumulation of
anthocyanin that are inducible by sugars. Plant Journal, 11: 841-851. _ )

19. Mondaca, L., A. Galve, L. Bravo and K. Hen. 2012 .Stevia rebaudiana Bertoni source of a high-
potency natural Swetener: A comprehensive review on the biochemical, nutritional and functional
aspects. Food chemistry, 132: 1121-1132.

20. Mulabagal, V. and H.S. Tsay. 2004. Plant cell cultures-an dternative and efficient source for the
production of biol ogicaIAIg important secondary metabolites. International Journal of Applied Science
and Engineering, 2: 29-48.

21. Sivaram, L. and U. Mukundan. 2003. In vitro Culture study on stevia rebaudiana. In Vitro Cellular
and Development Biology of plant, 39: 520-523.

22. Suk, JE. L.H. Hwa, K.J. Sung and S. Young. 2005. Effects of low dose y-ray irradiation on
antioxidant activity of seeds and seedling growth in Raphanus sativus L. Korean Journal of
Horticultural Science & Technology, 23: 245-249.

23. Taware, A.S,, D.S. Mukadam, A.M. Chavan and S.D. Tawar. 2010. Comparative studies of in vitro
and in vivo grown plants and callus of Sevia rebaudiana(Bertoni). International Journal Integrative
Biolog%/, 9: 10-15.

24. Tripathi, L. and J.N. Tripathi. 2003. Role of biotechnology in medicinal plants. Tropica Journal of
Pharmaceutical Research, 2: 243-253.

25. Van harten, A.M. 1998. Mutation breeding: Theory and practical applications. Cambridge University
Press, London, U.K. 22 pp.

26. Vdikova, V., I. Yordanhw and A. Edreva. 2000. Oxidative stressand some oxidant system in acid
rain-treated bean plants. Protective role of exogenous polyamine Plant Science, 115: 59-66.

27. Zhu, B., A. Gu, X. Deng, Y. Geng and Z. Lu. 1995. Effects of caffeine or EDTA post-treatment on
EMS mutagenesis in soybean. Mutation Research, 334: 157-159.


http://dx.doi.org/10.29252/jcb.9.23.177
http://jcb.sanru.ac.ir/article-1-887-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2024-03-20 ]

[ DOI: 10.29252/jch.9.23.177 ]

Journal of Crop Breeding VoI. 9, NO. 23, AULUMN 2007 .......uiuuiiiit ittt et et et et e e e e e e e e e e enenene 186

Effects of Ethyl M ethane Sulfonate on Some Phytochemical Traits, Stevioside and
Rebaudiosid a Contents of Stevia (Sftewa rceglallu iana Bertoni) Plants Regener ated
rom [

Mahyar Gerami®, Hosein Abbaspour?, Valiollah Ghasemi Omran® and
Hematollah Pirdashti*

1- Graduated Ph.D. Student, Faculty of Sana Institute of Higher Education, Damghan Branch, Islamic Azad
University, Damghan
2- Associate Professor, Damghan Branch, Islamic Azad University, Damghan (Corresponding authors:
Abbaspour75@yahoo.com)
3 and 4- Assistant Professor Genetics and Agricultural Biotechnology Institute of Tabarestan and Associate Professor
Department of Agronomy, Sari Agricultural Sciences and Natural Resources University, Sari
Received: June 13, 2016 Accepted: September 11, 2016

Abstract

In order to evaluate ethyl methane sulfonat gEMS) mutagenic substance on some of the
phytochemical traits of stevia plants regenerated from calluses, two sg;arate experiments were
conducted with three replications. At the first experiment a factorial arrangement based on
completely randomized design was used. leaf explants were transferred to MS culture media
containing the growth regulator thidiazuron (TDZ) at 0.1 mg/L, and callus masses were exposed
to various concentrations of EMS (0.1, 0.2 and 0.5%) for different periods (30, 60, and 120
minutes). Then, callus masses were subcultured in MS culture media. Based on the findings of
the first experiment, the effects of the various concentrations of EMS, different exposure
durations and the interaction effects of these factors were significant on the traits of regenerated
caluses. The number of produced stems declined when EMS concentrations and exposure
durations were increased. In the second experiment, completely randomized design, each plant
re?enerated from calli which treated with EMS was considered as a mutational event and a
colony population with members of similar age was prepared for each unique plant. In each
treatment, the regenerated plants with suitable growth torms were selected, and each individual
seedling regenerated from callus was assigned a unique code. After two months, some
phytochemical traits and the amount of glycoside sugars (stevioside and rebaudioside A) were
measured. Results of ANOV A showed that EMS had significant effects on phytochemical traits
and the amount of dglycosi de sugars at the 1% level. Among the studied mutant samples, the Mg,
M1, M1y, Mg and Myg showed the most changes of most traits as compared to the control
sample. Also, Mg mutant had the maximum steviosid and rebaudiosid A contents (+87.3 and
+58.3% more than control, respectively).

Keywords: Calus, EMS, Mutant, Rebaudiosid, Steviosid, Stevia plant
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