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ABSTRACT

Present study was done to optimizing the medium culture for rooting the micro cutting of pyrodwarf rootstock under in vitro
condition. Propagated shoots of pyrodwarf were used as micro cutting for rooting assay. For rooting, the shoots in 2-3 cm
length separately were cultured in MS and %2 MS media cultures with different concentrations of indole butyric acid (IBA: 0,
0.5, 1 and 1.5 mg/l) and putrescine (Put: 0, 25, 50, 75 mg/l). Th mean comparison analaysis showed that in each medium
culture the growth regulator IBA and putrescine significantly influenced the rooting and shoot growth. The percent of
rooting induction and the length of regenerated roots in %2 MS medium respectively 41.67 and 12.30% were higher than MS
medium. The survey effect of IBA and putrescine on rooting of pyrodwarf rootstocks showed that the application of these
compounds is necessary for rooting of explants under in vitro condition and the explants in free growth regulators medium
did not show any rooting. In both medium (MS and 2 MS) the highest root induction was obtained in 0.5 mg/l IBA and 25
mg/l putrescine. The shoot length of cultured shoots in MS and 2 MS approximately was similar that in combination
treatment of IBA and putrescine the longest shoots were observed. According to obtained results, %2 MS medium with 0.5
mg IBA and 25 mg/1 putrescine suggested for successful rooting in micro cutting of pyrodwarf rootstock.
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Figure 2. Mean comparison interaction effect of indole
butyric acid and putrescine on root length of pyrodwarf
rootstock explants in MS (a) and %2 MS (b) mediums.
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Figure 1. Mean comparison interaction effect of indole
butyric acid and putrescine on root induction of
pyrodwarf rootstock explants in MS (A) and %2 MS (B)
mediums.

o O o 9 Sl S pSgr Jaoal 3l esla
S e )0 (D sladiges ) ads, Job ialél

Vsl layles o adn; Job (p i 9 00,5 MS

Archive of SID.ir



Archive of SID.ir

Yo VE- v 5l ¥ 8Les Y 5,90 ol SLEL psle

IRATRV-\ K @‘)M) EP Tub o, o..\....SfVJa.u a8l8
oL (AMS g MS) cuiS laowe g4 90 0 0
Josl o 0 p S e <10 Jles p3 aliate; v
ol iy pd 50 0 (e YO 5 el S
Sl s g sl S e Jgaunl ) eolazwl o
Sy slaolusly glatadog,s gliads, 5o ol
SSlas as clls swke SISl Poosyriaca ool
Y shls MS s lase jo (ao,0 YY) oljads,
{Shibili et al., 1997) ¢l 039y IBA ;i j0 55 Lo
sldised 5y ohiad, Gl S ael Soye Jeal
g el 0390 3o Jlews P. betuleafilia S 4l
0ol CiS glaaeld 5y aljate; we s cn YL
BA ;o o p5dee ¥ gl)s Vo MS caiS Lamee
(Hassanen & Gabr, 2012) il ool jo)l5§
Wl loaeld 5y j0 pliads; weyd (VL Gizes
oxds iyliS IBA lyls cusS oo ,o OHXF 230
oy e oliais; lp IBA I colaiwl .ol
Sl 039 S5e (DI ASblT 5 wdsho 5 adehas
S S Ay olasd (i, oo (Sun ef al, 2009)
& P pashia LS?)'{? 50 dzddy; Job g diged
Ol Ay loaiiSpudat 5 cuiS lame g5 b
l)IBAj;..J)QIa;&M\ u.'a.Lcl)NAA ] 00l
LMS cuis e o i j0 6,5 Lo o) clale
Jole i @ 5Sen 5 55l polie i i
Gdald 5y o oliads, a0 VF/-A 5 YVIEF Sl
&b .Rehman et al, 2014) slosys 5 P. pashia
sl o IBA YL oI5 (2003) Hausman 158
w55 ol OgleaST AiS Cep Sl @ ey
Slp IBA 3l oolaiwl ail oo 2LS slocdl J5bs jo
odd il basls sliats ) gas s Voo il
Ruzic et (ll., ) Sl 00 U’““)‘)f f}o ;_9)‘333)*1 4)[4
.2008; 2011
alizes o8] gliats; p locmal Ly J-*-’L S50
GRRgd Sy B 4 g add Zdl GBS (D
@hitiey 2 O in S osse 0 Q8IS sl ol
asl glaaadie,e bl o Bladg,m al N
oS cl ooly Glas iy it @l IS ek
Jsb 5 ehada; o cal¥l Bl s Sg 51 ool

Sl pln aleye 5l Jol gleadls )
»pla (1999) Sabatini et al. 5,155 wll,
(s 55k il )y sla sl 5l s slagyjlé]
Oerad 0l eolainl 0jg0 ST cdale g go5 4
g9 4 ks 4l ples slashw a5 Conlonds (3155
A aadl HelB B oasyls ST 5l sl cdale o
ms gl Sl sl 5 e
.(Blakesley & Chaldecott, 1997)
2MS g MS cuiS lasme g0 pol> iegh 0
Jou) ads ) eausS eudass calisee slaclale sl oslazul b
gloolusls ghads;,  @ly al Sipds
aS ad ooliiwl Bjlag,m wl D lasiiiyg,e
Lo j30als 25k sloads; Jsb 5 oljads; aeye
3l i X 3 VYV g FVPY g 4 Va MS S
O emlie Jhai 5l kil 0 MS cuiS ae
@3kl ly 0l gbeaiSelas 5 CuiS b
MS ¢S lasre sl ooy 555 o calises o)
@by 9 @, o olXiesh Soke bey
Kadota & Niimi, ) ol 48,5 1,8 solawl 0,50 N
had, Jyawl 2003; Shibli et al, 1997
Lol oslainl b M sladiges 3, jaelcaadse
50 g 95k b chile e L MS cuiS
Gly ol ool (3,158 2011) Ruzic ef al. lawg
Slrog S m (glaind g0 (sbo,lusll (05 jloady,
Quoirin & ) QL 4 MS cus e 51 DS
oolainl b Ses cdale oile> SO L Caai L (Lepoivre
S wizes (Sun er al, 2009)  wlo,S
Sty 5 Gl gl S b (el
5 S £5 05 sl 4 (S Glxe lalS
Bell ez al., 1999; ) 5,ls solaiwl 8,50 (38 SLS 5
Roozban et al., 2002; Abdollahi et al., 2006; Sun
Al sladigais hads; ol et al, 2009
58S @ (S uiS Lame g8 ogdle (OIS Blite
Sl oy ol ool 5j90 slrodiiSolan Jlaae
@l 2 Gewin g el Spe Jodl
ool ol eslatul as” sl las B lgng s (slee sl
Wl ety sledisen) i, sl OlaS 5
S hse )3 g wilios $y9p0 G B)ldgm

Archive of SID.ir



Archive of SID.ir

sly oSl 5l eolatl ol pll slaile;]
odds il oM ead S gleo bl (556l
oy o8, 2lyasls gl (Shibli e al, 1997) el
9 ool 3 Y509, 50 0 L ol e MS Lo Sy
Slpain IBA Voog So </ g GA3 Vge9,S0 +/F
B ey a,e (Bell et al, 1999) cul onls
asls olaws iolidl 4y e Voo Lo Fooclale o
oS o ladadygye kull o alle b
S R el 0ays )8 Cichorium  intybus
Gl 3l el (Sen ladise 525 2Dk (595 A
oyl bow g axae sloJoko 10 canlin o ol
Jolee gad g 0, sl LQQ.:.ATGL& All e @
Srho loady; 5 laasld plojen 0 (i laazalS

.(Bias el al., 2000) siewd

BPut=0 OPut=25 @Put=50 BPut=75

£
<
£
)
=
=2
2
)
=
»n
0 0.5 1 1.5
A) MS IBA concentration (mg/l)
@ Put=0 OPut=25
BPut=50 BPut=75
£
<
£
)
=
=2
2
)
=
»n
0 0.5 1 1.5
B 12 MS IBA concentration (mg/l)

Sl S gy Jgol blate S nS0he annlie ¥ S
by I sbdiges oy a3l Jsb e yiss 9

Figure 3. Mean comparison interaction effect of indole
butyric acid and putrescine on shoot length of pyrodwarf
rootstock explants in MS (A) and %2 MS (B) mediums.

De Gyves ) cuiols donl S ydgr Jgasal b ol por dis
(et al., 2007; Cristofori et al., 2010
325 5% ity G 6l el L 5l ool
Sl 0al 5158 ps LS sl slbaiges
s & oS ol (el Gy LS 5 aloz 5l o sy
g 1y aliads, Gl asly sl Sl cose
P S e T L - I
Fw e dshe Slopad Jolis (go0aie glonsy] 3
5 Wl (ol (18 SalS 55 ool 5 bootisy
QLS el 5 JulS5 s (gonste il al iy
&b .(Tiburcio & Alcézar, 2018) o)l alizs
5 eolazwl (2012) Karimi & Yadollahi i |58
ol bamlie o reain omb glcdile
Ll sladiges ) alats, W el SOy

e 099y ).»).15.0 (ﬁ‘bla 9 31.& 4—’;—*—*—"’) GF 677

L Jsb
O 9 Sl Sy Jounl calise lacdile
4.’[) IXWRNRAY LSLQDLA ..Lu) » ijl&m h.)‘).b‘
3okl ¢ cuils MS cunS ey Blgog,m
IO g iy 0 pS ke 00 slacdile
VO olyen 4 vl Sopder Joul e eS8 e
ciS gasls Jsb ol e gyl o 0 S e
Jsb @ Cams ao 0 A 10 e 4 s 5 4 1) o0
o (YA SKS) wisls ilidl wals e sleasls
sl o asls Job (iYL 2 MS S laore
OS5 el Sopde Jsanl sl
Sl Job iSlas g acil vald ke b (5)lo gixe
S S ek MO e jo a5 og yle il ¥
) o e S ke VO olpan 4y sl G ySs Joo!
(Y-B JS5) 0o 5 ooalie s g
GDK INWRAY Lngbc)L»éLi} AWy Q‘}.:.o
alie Ly, 6 MS g MS cisS lasms 1 G,ladg
O 9 el Soyer Joanl Sl (oS5 50 &5 0
Slasi g Job «srsln Ol oS Eod 0y VL
sosuS o clale 4 DS sobsjly, o 4l
s yge 90 (S lasrs &g iS lase o A,
ST ol (s oolaul 0590 18y 5 ;00 G095

Archive of SID.ir



Archive of SID.ir

VYY VEe o 5l o 5)Les B 8,50 el SLEL psle
2 B Put=0 O Put=25 @BPut=50 @Put=75 0,55k olaxi g Sy Job g olui
20 - b (D gleasly o all gl Sp ool
-;;15— w)f)ljs RV 6[@0&5@_"" ).,_.‘Q'Udou"tg)‘o S0
E So g Jgo!l 5l eolatwl MS S b 4o g
310 1 slaxi ralidl jo 650k Hlew P ol 4 sl
51 S5 sbdr s oals CuiS sladigel ) glwazs
0 . s (S YANPE) <1 slacdale o 5y oo o e

0 0.5 1 1.5 . - e é
a: MS IBA concentration (mg/l) J”“‘ &ﬁy “’bd*')" )'HJ » ‘D;GL'Q (Jﬁ \A/?;) )
B MS cwis e 5 () -f J&w) A ol
30 1 mPut=0 mPut=25 BPut=50 MPut=75 A0 sl bews o o Sy oolaw o i
a

Leaf number

0 0.5 1 1.5
b: 1/2 MS IBA concentration (mg/l)

Sl SS9 Jgoa!l Jiliie ST Sile anlie ¥ S0
b (D Gladigais, Spolos p amn g g

Figure 4. Mean comparison interaction effect of
indole butyric acid and putrescine on leaf number of
pyrodwarf rootstock explants in MS (A) and 2 MS

(B) mediums.
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Figure 5. Mean comparison interaction effect of
indole butyric acid and putrescine on length of
regenerated leaves of pyrodwarf rootstock explants in
MS medium.
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Figure 6. Mean comparison interaction effect of indole
butyric acid and putrescine on internode length of
pyrodwarf rootstock explants in MS (A) and %2 MS (B)
mediums.
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