& b 31 (Stevia rebaudiana) b gl (39 319 ol gL 31 3
Sl ol 5397 2

Micropropagation Stevia Medicinal Plant (Stevia rebaudiana)
Using Proliferation of Shoot Tip

"olebig sdge FTOLwEs Iyl ! ol Lage
Mahsa Zareit, Sara Dezhsetan?", Mahdi Behnamian?®

SBL Aol 5 elys 0,5 bl =Y SLL Aol us) el st gal 505 -

Ol pl e ozl Gies oK1 SLEL poke 05 5 Lslawl -1
1- M.Sc. of plant breeding, 2- Associte Professor, Department of Agronomy & Plant
Breeding, 3- Assistant Professor, Department of Horticultural Sciences,

Faculty of Agriculture and Natural Resources, University of Mohaghegh Ardabili, Iran

sdezhsetan@uma.ac.ir : oy xS Gy (D3 J s odies 55 3

VY8 oy b = AV0/E 1l )

Olslow (Sl Ado § oy pnis b b (5 JIT B (pgo 2910 ol (Stevia rebaudiana) b ga!
28 Jg b Oigod JulodT 4w ol opf G515 Giludug satiied ML (0 (Wb
MS Cuis” fumxe 58 45l ol y GB&igi 3y b (D1 yb 51 5T 4w 38  S5Lai Sels™ & b LJB
Siab3T) (5 38 p 7 o 1/0 81 /0 o) IAA + (i po pF oo ¥ 91 ) Kin bows &
) BAP o (¥ 2bo3T) (i 50 p 5 koo 1/0 91 ¢+ /0) IAA + (& 30 o5 o £ 9 7) Kin )
N S (1 Bab3T) (i 53 oy o 1/0 8 ) +/0 o) IBA + (jd 3o p 5 o & g% ¥
Culs” Lo F halo3T 30 9 Bl 31 sl dluw culs” dase 58 Kin cdalé (351 b
L) 4L olom o i TAA 5 50 p 5 Jao +/0 + Kin gl 50 p 7 Jao £ b ol & MS
ol 62975 4 (n e (ol 2979 b 2T W 1 (Ggeiny B S 4 LY Sl
S 33 5 e 1/0 + BAP i 53 o5 e ¥ (S9k> MS s tauzme 31 Y sleoiT 50 4L
P o ¥ 3 BAP clalé ol .ol Cuwdd (4geipy & S5 4 4L 4wl b) IBA
S G131 9 LS ks § Bl Job 3 31w 53 S AL 4 pmie sl 5
2ebdy aby SBUT 3 olo 95 Wivke 4 oAb TS (SAIGS 3y (510D (cpl pogdle . d F o)
CulS” tuo I didlgod SBASLhg o 1Hdls )y yuia 18 T () AL MUK (S i
Ay SKBET 5 ol Hloddy y SamalS .ol Cwsa IBA gl 50 p 5 e | s3> MS

NS s ST 58 YU Cuddgo b g Wb 5l

(S (S 9 0S5 (guige
s> ISSN 2588-5073
9 I ISSN 2588-5081
A Ol 9 3wl ¥ oyled L oy92
Y£0-Y01 dxio

Genetic Engineering and Biosafety
Journal
Volume 6, Number 2

oS>

SIS slacil

e-k:u ‘_;LGGJJLSV.:EQ
PEL R

(33305,



Q‘)&«A} 6;)‘)

ol o3bs35,

S5 e dleas ((Jain et al., 2009; Kalpana et al., 2009)
23 5 oxhe Olhees Comex W5 &L LA G b
Olys 5 WodiS p od 58 5 Oljs ile (1 Dl s
Tamura et al., ) das o 0L g5 450 lac pls
ol eSS eomen (1984, Nakamura and Tamura, 1985
SBLS 5255 el g (gl s aals 5o b Sl elS
Sl Al Ol L o M5 aald G b 51 S
slss 5 b I .(Sakaguchi and Kan, 1982) .l
- 2t olS SO Sl Bl glaaals 5 b 5l asT SlalS
Tamura et al., 1984; Ferreira and ) Coul ssdmee Al

Handro, 1988; Patil et al., 1996; Sivaram and
mukundan, 2003; Mitra and pal, 2007; Jain et al.,

S 3 eslinal wlS opl (g3lanl Cuanl 4 a5 L (2009
s LB sl O el Olgn & Cdl ciS b
- Sl Bl 5 S U5 oS Ol e 53 Ol oS
Handro et al., 1977; Bondarev et al., 1998; ) .l

.(Bondarev et al., 2002; Mirniam et al., 2013

Ls S AE Gasiie Kilps bav g sddelonil gardlas s
- e ¥+ (Kinetin) Kin 2 55 0 S Ls +/0 (g5l =i
oA lils (B-indoleacetic acid) 1AA - =) s o S
L) Lyl 6 S0 gaals glaciSlis 51 axls slass
oomen J(Hwang, 2006) >, (Lo, YY/E Sle
6-) BAP J 5 f;fv,p Vo Hlas &S s asie
IAA ) 55 ¢ S ke +/0 ol ene; (Benzylaminopurine
YWooSle L) axls sl Jilssl s 1 b o mde
Gladad 0550kl il 5o Lsmad o SO aald Sl (xliy)
oS s sdplxl ) 55 (Kalpana et al., 2009) —.ils
S a8 jasie VLE0; 5 OLEL b s s
oSk L) 0 ST aals 5l ol axls slaw op i
53 Dfui.f Vsl MS S bases s (axliy, V074
L Jol= IAA 2 55 0 S Le /0 ol ens BAP
235 s (Thiyagarajan and Venkantalacham, 2012)

doddio
Gble ey osls LS (Stevia rebaudiana) L sl
A Ll ol Asteraceae ol gl 5l (6 s S
plowil Sl i ahsas 0T SLidles S o8 ol 5L 1
Sl ) M4 .(Miyagawa et al., 1986) s, .
GLediSon b x5 BB
il gl oSl Ll (S s by 5SS
Yiicesan et ) ol bsodiS o i Slex Ll o cuila
S anle Ll S clan; SIS J g sl (al., 2016

Lolg sl (ol b g grel (el Ll sle g gl

gl 31 ediGuise

s F s, € wissl, B djssl, A Ljsssl,
S e A sl 5 Ll el & L A S
e My Ll S s eSS g sl sk
Yadav ) &, 8 o 13 eslitals ;3o (sl oy poas 5 Lss
Sl s ot b il e Wl sl (et al,, 2011
Sl milae Ladjl QoS et S Ol plood
ooMea .(Yamazaki et al., 1991; Abd Alhady, 2011)
b Dden g S b s Jald oSl slaS

Yasukawa et ) .\.J:L"fa C 9 A wﬁt{‘} ERtE3) ‘r.:....ls ‘JAT
al., 2002; Lailerd et al., 2004; Singh et al., 2011,
.(Verma et al., 2011; Rathore et al., 2014

Sl 8 05 b paie S a3 SIS g s
oo Sl B3l Gl bl pasls 5 pled ol
e R I i U
oo\ 31 .(Abd Alhady, 2011) il s SIS S S e
S eSSl O A8l OIS e oS ol ol
iy Wl Oleys 5 Ol Sy 5 YU 0 LS
Singh and Rao, 2005; Singh and Dwivedi, ) 5 5 oLl

(2014

el S 5 aald (galivsas s S e ($5ES s




R K PN S

6\.&0.)».5(,.:]4«3 J:J‘U (s_}b &.LA)T B ‘(J;:.;j BE) fJfbA?A \/0
GIO)IAA L S 5 5 (i s o8 e £ 5 VI KiN
~olas 53 36 p s b3l 3 5 (Gl s p S ke V/0 5 )
|BA)(J;J:J BE 6;&6 ¢ )YJ A c')BAP Jw:«":) sleS
53 Dfdkf V/0 5 Y /0 ) (Indole-3-butyric acid)
03 JosSt Sosen tld ) ek, n (A
b oliglel oled ad ey Sobad SLS - b LG
ST basein, iy sl Sy 5 Al plal LSS wn
1 ‘5)); 0)_}.5) Ju.:) Lﬁu‘ L 6)\.)\.@.{4}&;‘.&5‘)(&
YO-YE o les Q_QJU cele A v_i\;.i)) celw
c@bk&i) )jh.\,uu A ng:ge)l.,\;‘ (b\;&;b 4> >

el ol osln 3 sl aale S laasliy,

¥

medb@hbé}\;-?MS)MS@ﬁS@u)J)J
BL R W ATGINAY (JJ:J BL) r;dl.:ﬂ \/o 9 \ /0 c') IBA
sl S e 55 LeazalS ol jlaady s slaazalS
;\_}AQS.JJMé)\.L&m};QJw@wf%jQﬂ
kA-<o:~d C,SJ.J )\ ebu;.w\bjjﬂ LS‘AQ}A)}A 9 IRAY .]a.,o-u
Sshiea . LaE gl 2 Ol S e oS s 5l BT 5 K sl
3 ks ged o sl s SPSS 19 )lj_'e\pj 3l Wsesls (g s
L besls ke awolis A o3lizw! Minitab 17,51 3l 5

1238 plnil Sl (glanels dior O ge3T 3l ealind

@b

d"iJ 6)}]}: 2 1AA K Kin J..f:) o.XJ.'Sr:E.'J 9 };i}'
PSR

skl ol Jlas sls LS Laesls bl a5

Sliv 545 53 TAA x Kin Lz 1 5 TAA Kin Cilzsee

(Lledis esls OLES Waesls) Lzils (g ls pae BD

TSl p oles S5 SR b patde pl e
L) axls sl Cdo 3 Ll b cladle sl
S BAP i 3 0 S ke 10 (S5 (el £ Sk
Naphthaleneacetic ) NAA ) 5 ¢ S Juo +/\ ol son
S s hasy 5> (Mirniam et al., 2013) 5, (acid
A plil Uil als ol 5 0 ST aals wgein; 3
atls 5y VU VL) asls sl o i oS s S el
Ssadpy 3l axlipn, VY B 50 ST s 4gelp,
Lol sy BAP 1) 53 p S e ¥ e Sl (el o

.(Jahan et al., 2014)

ol oS eabsilny e p el hass 3l G
s pd g s uj) Sosl e Gk 3l Lol s
o Wmi s g eS| s S g A bl 36
5 weheds, @l u"T) Guslpy sl oS wsls

A adlas SIS Ll 2 s bhasealS (6,85l

la gy 95090

(Stevia rebaudiana) L gl olS (gsbsjlin, sk

Al gl 15US JG Group oS Ll elS nl sls
/0 Jolows 3l Lgzal 5sd mbaw gla S5 )1 Gl gl
ot 5 A el 4dds 0 ey e o IS s s
o303 st bpul Jade ST L ad e 4w 55l OF
b S L 3 als ) wpei ) 4l S 5 LS
O LS S esle (Murashige & Skoog, 1962) MS
—ap sl Gl ladipein daazalS A5, 5l al
sl leslaal b)) als S5l e e YUY (oIl
03 3 Lad esls oy Ol s 5 s oK S
r;/\))')lSLNJL._J):C;Y* sl MS 4l oS b
Ly sbaedS iS5 0/A B OV spu- pH L LT 1) 5o
oSl 55 G0 ol SRl 5 Las S il

j\ c'/o c')IAA}(JIA)J r)gﬁ.fl?‘\‘)\ (.')Kin Juj:)

- WA lomnj 9 5l IV 0 lodd /e 0590 /(w5 ozl 9 St owitiden



ol gobs3ln,

Sk s s KN 5 5o e S e Y AR 1 s e S L
b5 @) IAA 1) s o Sha ) 5 /0 + Kin 2 s o S
Cewsts (6,50Ls VWV ATV 0V VY VAT FY Sl
Al o o Soke slun 5 S slua 6 sl 0L mls il
R ol gasdllas 55 () Jadr) a5 asls sl
A3 oS e 10 sl 5 dals S Lame 3wty e
Loy L2 ealie OVAY 5 YoV o Sle L s ja) IAA
P (e S awlS el slaas KN clale il 5l
sdalin (o lo £ S0k L) dals 028 lams 3 4y, Jsb
2 @S sl gl 5 peen (0 Jsdn) s S
3 iy s A edalie Lol olS axls ul, sladised s,
(WS IAA 2 556 S e V/0 (55l S lame 53 IS
Sk VO 5 LSS s s alese Kin 2 s e S e )
A3 e Sk V0 5+ Kin 2 55 e S ke Y JAA 2 s
VAY 5 AT /AT c/A e /AY G Ske Lo Sa) TAA

(Y Jeas) sls 'C) (J,:AJUL&

Y sl CiS e s 4l sldm o mie (Gialesl opl s

) TAA 2 53 0 S e +/0 ol jena KiN 2 55 0 S o)
e el s (alag, YAV 5 YT (Sl L ocs s
/0 + Kin z) s 8 e ) (J xS CiS las 3 axla b
A Kin 1) 550 S Je ¥ 5 TAA 2 53 p S e V/o )
A sdalie (e Blo VA0 5 VXY VIV VY Vo Sl b
e VS Sl 52 S ol G Ry cres
e S ke Vi lese Kin 2 s e S eV ol IAA 1) s
Kin 23 55 p 8 e Y AAA 23 55 0 8 Joe v/0 + Kin 2J 5o
Ao e S s Kin ) s e S e Y s Slesa
SOAMWY A0V AT Ao A I Ske L e 5a) 1AA
LS, sl Kin chle 2l bl case (S WY
S S slus GHIAA Chle ll b s sl il
23 p S ke V J S S e 530 S0k sl o i S
2° (’.)fgft?‘\ (e Kin 2 s r;gt:"\ (el IAA
Vo Kin 2 s e S Je ) dAA 2 55 S Jue /0 + Kin 2

Ll als oy S 55 alislosse Slio 5 (il 53 0,8 ke /0 51 c0/0 @) IAA 5 (53 p S A ¥ 5 ) Kin Llie S 31 SSke avslie -V d g
Table 1- Mean comparison for the interaction effects of Kin (0, 1 and 2 mg/l) and IAA (0, 0.5, 1 and 1.5 mg/I) on the evaluated traits in Stevia shoot tip

culture
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In each column, numbers followed by the same letter are not significantly different based on Duncan test.
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Table 2- Mean comparison for the interaction effects of Kin (3 and 4 mg/l) and IAA (0.5, 1 and 1.5 mg/l) on the evaluated traits in Stevia shoot tip culture
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In each column, numbers followed by the same letter are not significantly different based on Duncan test.
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Figure 1- The effects of Kin and IAA compounds on Stevia shoot tip culture. A) The sootlets produced in 4 mg/l Kin + 0.5 mg/l IAA one month after culture.
The sootlets produced in 4 mg/l Kin + 0.5 mg/l IAA two month after culture.
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Figure 2- The interaction effect of BAP and IBA. A) The interaction effect of BAP and IBA on shoot number; B) The Interaction effect of BAP and IBA on
shoot length; c) The interaction effect of BAP and IBA on leaf number; D) The interaction effect of BAP and IBA on internode number; E) The interaction

effect of BAP and IBA on callus diameter.
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Table 3- Mean comparison for the interaction effects of BAP and IBA on the evaluated traits in Stevia shoot tip culture
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In each column, numbers followed by the same letter are not significantly different based on Duncan test.
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Figure 3- The effects of BAP and IBA compounds on Stevia shoot tip explants in MS medium. A) The sootlets produced in 2 mg/l BAP + 1.5 mg/l IBA,
B) The induction of callus in 4 mg/l BAP + 1.5 mg/l IBA.
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Table 4- Mean comparison for the effects of IBA on shootlet-rooting in full and half strength MS medium
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In each column, numbers followed by the same letter are not significantly different based on Duncan test.
+ And - indicated the callus induction and no callus induction, respectively.
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Figure 4- A) The roots produced in half strength MS medium supplemented with 1 mg/l IBA; B) The roots produced in half
strength MS medium (control); C) Hardened plantlet in the greenhouse.
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Abstract

Stevia rebaudiana is a medicinally important plant, free-calorie with sweet test and beneficial for diabetic
patient. In order to optimization of the micropropagation of this plant, three experiments were conducted
by factorial experiment based on completely randomized design (CRD) with three replications. Shoot tip
explants were cultured on MS media supplemented with Kin (0, 1 & 2 mg/l) + IAA (0, 0.5, 1 & 1.5 mg/l)
(test 1), Kin (3 & 4 mg/l) with IAA (0.5, 1 & 1.5 mg/l) (test 2) and BAP (0, 1, 2, 3 & 4 mg/l) + IBA (0,
0.5, 1 & 1.5 mg/l) (test 3). The shoot number increased with increasing concentrations of Kin in media
and in second experiment, the highest shoot number was produced in MS medium supplemented with 4
mg/l Kin + 0.5 mg/l IAA (with an average of 7 shoots per explant). However, the best result of
micropropagation was obtained from MS medium containing 2 mg/l BAP + 1.5 mg/l IBA in test 3 (ith an
average of 9 shoots per explant). Also, increasing BAP concentrations from 2 mg/l resulted to a
significant reduction in shoot number and shoot length and quality of plantlets as well as increase in
callusing. In addition, shoot number was dramatically increased by incubation the cultured explants in
culture room for two months. The maximum rooting of developed shootlets was achieved from MS
medium supplemented with1l mg/l IBA. The rooted plantlets were hardened in culture room and with high
successfully established in soil.

Keywords: Hardening, Micropropagation, Plant growth regulators, Stevia, Shoot-tip
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