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ABSTRACT

MAXMAGO is a sweet cherry semi dwarf rootstock that is easily reproduced through micropropagation and because
of the resistance to phytophytora, which is one of the most important factors in the deterioration of stone fruit trees, it
is a valuable rootstock. The aim of this study was to investigate the effect of culture media and plant growth
regulators on the proliferation and rooting of MAXMAG0 rootstock at the Khorasan Razavi Agricultural and Natural
Resources Research and Education Center. This experiment was conducted as a factorial in a completely randomized
design with 4 replications. At the proliferation stage, the treatments consisted of three culture media (MS, WPM and
DKW) and two growth regulators (benzyl amino purine and thiadiazuron) at concentrations of 0, 1 and 2 mgL™' and
at the rooting stage, treatments consisted of three culture media (MS, WPM and DKW) and different concentrations
of indole-butyric acid (0, 1, 2 and 3 mgL™"). The results showed that in the proliferation stage, the hlghest number of
shoots (33.6), leaves (20. 33) and plantlet quality (3) were recorded in MS medium enrlched with 2 mgL™" of benzyl
amino purine, and the shoot length (3.2 cm) in the MS medium enriched with 1 mgL™" thiadiazuron. The highest
rooting percentage (75%) and root number (5.33) were obtained in MS medium enriched with 3 mgL" indole buteric
acid and DKW enriched with 2 mgL™ indole buteric acid, respectively. Plantlets successfully adapted to the
greenhouse conditions. Survival rate was about 75% in cocopeat and perlite culture.

Keywords: Plant growth regulators, proliferation, rooting, sweet cherry.

* Corresponding author E-mail: eganji@hotmail.com



MAG60 XMA (S obsSh dosd 0l (g0bo315, 10 e Jolge anlllas 1)) Son g paie (2uS YZA

o Joie Sp ol U 0B 035,5 wgng
Vi slaal 5l i of (Sis 4 Coglie 5 w3l
b opl gy ols e al, ©ya8 cwl FI12/1 4
Ganji ) sl o (Colt) S 5l yieS wo )0 Vo g0
2oJya=s (Moghadam & Bouzari, 2018
o ez U psler Jlo 5l b cal 59, gl 50
5 it Jlo jo oy Sl g ead g0 cllS
ol jo s Ll sl o ol pias
odalive b nl ,0 (BS2l 5 0 o9
(Ganji Moghadam & Bouzari, 2018) o435 coi
PP wor &bl @b 5l MAXMAGD 4l xS
Omb Sy Germen G (SMhe Lol by oo 1SS
Yo 655 9 auze g ok ploj Sre bl
olass el sl ((Ruzic & Vojovic, 2008) o ks
Sy sl cwl a3 BL o ks oyee b
a> 5 g g S5 slacsieleiss sl eslitul b wax
eSSl eolatul jelate oy a5 Wed ESS ogul
.(Pionchet et al., 2002) s,ls slod xS o 5,15 b
5 CiS b g8 4 (e Bgo 2S5 SS9
how o)l LS ol gleaSe s clale
Wb 2SS glp gloyns sba MS s
Ol S5 6l DKW cis e g MAXMAL4
Fallahpour et al, ) cwsl ool oolaiwl 8-Y;.5
(1991) Zilka et al. .(2015; Bosnjak et al., 2012
ool Doy i a8 due o 10 57 /Y 5 ool
s MAXMA46 MAXMA2 laal ,.255 ol |,
Cedls el Codbgs iy 4 MAXMAGO
090 2588 gw, o Hosseinpour et al. (2015)
Oy S Widged by MAXMAGO  (glas s
ol DKW S laza j0 (VoY) asls olaw
Soyd iyt 5 ool disk i e Sk IV
12 MS ¢S laswe jo iy, olaws o oljady,
Sy el S g Joual o S e V5ol
090 CuiS sw,yy o (2001) Erbenova et al. .ol
by sloal adliym Gbdgein, laied
SoSsl 5 Sedlyge CeiS Laze Widged Gl S

s sl e S p e S VO gl

oo
Sgee QL) slp oslitul 8y9e slaal L
ol sy oSy g cel ud olnl e b
9 3o Ol i simg) o, Sl Laaly
Jds @) bgjle 5 SL31 1 ln jo caglie
5 M Ol (S 5 4l Joline 50
oLigS yee Ggmes (Wi sl l (0l
pas 9 S LS pases ole S5
gy slaal ;0 i GBS0 0l (SIS
o al obojl des a5 Jloaiusd b4 Lz o
oS Slogario Wl iz e slaghy,
ol poedle dgdioe Jie oS b 4 50k
dmlie )0 cimg) gleasl L ool ol slagly
slil (G21eSs ez 2ble o)l sl b
slaasly ;o LS Copae wid; S s
g DBl ol jo Caglie L yo cilsy g cils
Sl s oSl S i kS daslen
L g dals plaiyls v axly jo o See
5 Mg slaaiza Aals @ el oiog) slaal
Spdise e el lp YL sele olxl
Mahdavian et al., 2011; Massai & Loreti, )
&l 465 oy & s MAXMAGO iy g, a5l (2004
Yool g wil oo P. mahaleb o P. mazzard
St SlosynS b 4 o5l oty 5 S
g ilize slad) b 6,850 Lo 4 glUT 5 LS
aﬂfsa G5 eolatwl 8,90 10858 4 Cueglae
Ganji Moghaddam &  Abdollahzadeh )
a8ebs ¢ ady, (;Mﬁ.: & lews .(Gonabadi, 2008
Joloe on St 5 gt Gt slaaiss I (5L
ooliinl 39l co Do Hlodiud oge LS5 lg;
Slaghy, (et wSlid Sl pslie slo 4l
Codd Wisb 5wy, Soces Sl b ablio
4 Joztie a0l opl wogdleds .(Moghri et al., 2014)
GBI a4 oYL Caglie 9 0l oo wglhasls slasls
Ganji Moghaddam & ) s)lo lbgko
ab .(Abdollahzadeh Gonabadi, 2008
5 oS (BUSL mans 4 Cend MAXMAGO



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

2 BLS Ay oS a5 b slacias
S 0,S I SL-64 wly (woads; 5 sl
2 g pS ks 10 egl> DKW ciS Lae
SLSLE PP sy 55 25 b sl i
Slp beme (e sl Bsen) o il 4 e
, Fallahpour et al., (2015) .5 &b pl syl
a8 sboasS i 5 ctS e Sl ow)n
CAB- (LS obsShans by sobojln, » aLS
B gl WPM eiS Lume 45 auzil,s 6p
AV 55 25 b ool iz 5 p pyS ke
S9ln e o poslio digei ) sl 4 o)l ls
30 2oy P e 4 oliads ) wo s o YL g
©IBA ) »pSde ¥V ool MS i Lo
CilS s 4 oad lodd, slaamals ol caws
9 Jiie (o> Vi) SV iy s865 i mle S
Aol Ll axals ws,0 AA

sy > (2019) Tsafouros & Roussos
Jesnl Y eowol i —F) oekeS i asllas
5 oboikas  odasle oS ol
LSl e aly ysln Oliee 2 (095805568
Ry &S ozl )by (Krymsk-5) 0-Suos )5
cdale jo Q,.:.;o] Fro=F 0,5 L (Y/0) aslis oloss
sy Joy i el Casdy Jgeg,50e A/F
SoFg Josl JseaSee Ve 05 L (a3 A0)
Sl Sl GBS Jge9,Se O olpen 4y o
L AD) aty, olaws (i o5 b 0l ol
olyor &y sl SG g Joal Jseg,See Vo 00,8
el vty Sl Sl Il Jgeg,500 YIO

b Sl owym ,o (2020) Bouzari et al
@bl p 2LS 0l slhoaisS ooy g cis
23,5 5,35 (JASPI § CAB-6D) _ywsisy 4y 55
st ) oSk ) g MS 25 Lous oS
Sepg Joal 5 Sk Y elyen 4 (ol
S be g il 59 0 sln Ao sl el
SoFe Jesml 2 p e S ¢ s> WPM
Sl Il i p S (e 10 ol e ay a]
3 CAP-6P wly oo oljais; sl cosgay ol
3,5 oo 4o JASPI

Sulusoglu .oges sl 1, Gyslp Ol oYL
K-) cdoes sloasly (sobosl 50y oy 0 0 (2002)
Gsy® s s (F12/1 5 SL-64 S-ABI KKI
V Gl MS i b a5 Wo,S )15 glasas
RSk 0y syl s 5 2 e S e
el b e el Soe Jsanl 1
o (oljais, how ppodhe iz 09
SoFe Jgsl 2 p e S oo 010 5o MS ceiS
35 bedised ) Sy g 8l b lased
oLl 5, (ewyp o (2006) Carolina et al.
3 Oleie @ &le> 3l eolaxwl b Prunus serotina
5 Seyis Jooial sl Jso 555 T ool S
) 4t oy oSl sl Joo 5,50+ /T
51 a8 Sloy widges lo wizpe bl s 5l casns
Rk o 250,5 oolatwl digedin, Glee 4 S
Loe 5l eslatul b w0 YA ol 40 )9l oyl5me
Ohaibas Jso 9,50 FIAY (g3l WPM s
Ry 90 o 5 ghiads; doys iVl ol byl
Lodo,o Vo g YV plyp cod a4 dilsz g Sy diged
3 g el Ko Jsanl Jse 9,500 VIO 08
Wdbe 05y oad loaiy; (lalS s ,0 AP geeze
5SS gy o (2008) Ganji moghadam et al.
ond S oligSh oS Jer sl aded (90
S o jo oliaSls i widged lo cdowe
PRk ) s Sl sl 0 S e ) (55> MS
S e ized el Cewds ool o
A p Sk A sl Sl g Sl yge
 @ladey Ol Giitde el Sopn Joonl
,5 (2010) Daneshvar Hossini ef al. .5ge5 sl!
GoaS polay clale o cunS laore 56 ow)yp
Ol P= V55 4l (g Gladad (49,0 S )0 ul,
Sl s e ous sl i
a4 basls Job 5 (Sl aidged obm! ljasls
Wog e sl VY. o OVY Ll S
by 51 gw,p ,o (2011) Mahdavian et al



MAG60 XMA (S obsSh dosd 0l (g0bo315, 10 e Jolge anlllas 1)) Son g paie (2uS Yy

o b 59,50 (b laded gl ailas
whons slaaisgeisn ) C g (Sp od 8,5 5 okl
slacs glhalas gl baiges awoye Yo b VO
(S o0 9)5 9 2kl pia o ol 59,55 (ol

REC VWIrpN CEE VWY

wlidi ) alo yo
Mals” 2o B o JoyeiSh g0t rolesl ol
plsl digain, Yoo Jolis 1S5 50 5 1S5 F L (Bolas
lizee dol> S laore dw Jols Jol ;o516 .08 5
Gid 2 p Sk Vo V) o) sl S g Jgu
leo b o, SBUT & o0y S sladiged 3, oy
faio wSgd YO o B Yeee o5 im0 g (S, el
baigeiy, oS o ady, Job g ol ol

Ao cusloal g g Sl

olol &5

B bl Jelow g i 050 Jol> lassls
ol S pm3] g LogysSileo sl 5 285
el S8 ey ) Wesls Julowi g a5 gl ol
1333,5 olizul MSTAT-C

$B 3w o Jlas!
Blisl L1y o ol deazalS (6,55l jshiie o
o,k 5l s coml o Tty a5 (g y5b 4y JulS
bl Bl ly e g 005 )5 alKals]
Sb sl SKee Lo aiy (Y Y0 aF caiS Lo
ooy gt JolS job 4 oyaie ©f b il sxile
VI PR PO K S -0 IC S P JPRER .
a8 Bl Sl S sl ool B g
S Sl Gl alS g, oo ookl (slaaals
SELEST RRUA SOV VRV v SO W V- R W
V) S Sudp g SasSsS 5l (gl al> e
ooy e 4 baiges JEll Gl e oy
Sls Syl by azelS gl slaplals

hti; 5 6isln » (2LS wb; GlaoassS wlas
odds plxl MAXMAGO obsSL ans WS 4l

b 9 3 Mg

obsSh o ly wilgzr ST digeisn; 5l aslllae cnl )
5o a5 olS ool lee 4 WIS MAXMAGO
i oKioleyl o slaias oygye )yl al> e
ale 5 GipsliS Gojsel 5 Sligkos S50 24l
A oslaiwl s J18 a8, el > sl b
MS wl cuiS lase gg aw 5l Giabeyl ol jo
Lioyd & ) WPM ((Murashige & Skoog, 1962)
Driver & Kuniyuki, ) DKW ¢ (Mccrown, 1980
Wi lalaoe coled o ol oolazl (1984
PIV Ol 2 )T 5 5id 2 08 ¥ Gliee 44 59,6500

J.u))f rb-’-‘a-‘-’ INAY f‘pr 9 QO eolawl f)f

281 5 4l 5o
Mels’ 25k B o Jyes ell pr Gtalejl
Sgeizy Voo bold LSS e 5 S0 ¥ L Sola
clS e go5 aw Jold Jol HeiS .08 )8 sl
s BAP-(50 )50 sl Ja3) w 0aiiS ouas g0 5
clale an jo plaS e aS wog (TDZ-4l 95005
B Gl 950 2 p e Sk Yo ) he
OQLM‘LQMM‘SALMJOIJ);?;‘SLM
Load, SBBI 4 ool cuiS slboaiged 3, 00,5
Celo VP 0 ped L ool S sl ax 0 VY sl
G Yo o5 Olee s S celo Ay olids,
S, ¥oals e ol jo aiod Jie S YO
5 G305l ldigein, CuS 9 Sy olows asls
Jolss aiwn ¥ )0 badiges 1, CutnS adals Culloaly
slo alas W8 wdyp 5 698 sladsein)) A
35 5 @Sl pye (A 59,50 (b lased
Ghls baigad 5, 0,0 V0 3l gaS) B (S o



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

s WPM coiS Lios o lasdiegs, 5 pojeie
polic ol g Ced MS ciS Lame §l oS DKW
George et al. )15 Sy5lp ;0 cope (b
&S ssxdls Lo (2000) Pruski er al. 4 (2008)
Blol ciS bme 4 a5 by bbyeisS st
5 W05 oo Joko e Gl o Wgb e
Gl 5o il Cudbge jokay (g gl Josi

el 035y Jge egign 45 asly sl
Hosseinpour ef al. 4 (2011) Mahdavian et al.

GeSh 50 1y s gl Ry 256 (2015)
Doz ooyl wl) S g ool el
ool clale Gall as ol asS A wisses Gl
Gloo,lusls adg cel cinS lasxe )0 (50,90
o9yl55 (2004) Nordstrom et al. .s5uls (g s
5 oS Jols 3 asiias oaiS ol
el ol sl ail b ol s cepe il
S S gt cdale b LU o sl (S
Sl GlapaensT clale ol o a5 aub
OS] G S Cewl 00l (5,155 iz 00 )8
5 Jsbo sS85 8 age JWfa oSyt &
Perez-Tornero ef al. .ol oo Jolo s 01,8
gl Joy cdale (21381 b as wages Lo (2000)
p asls sl i p S VU Gays
Erbenova .cél il38l (Canino) ¢ilS s4lls);
30 oo, B il (2012) Sulusloglu 4 (2001)
i Lagzms )3 LS obigSly slaarl o 1) sl
ooz vl iy e S hes VIO 55> MS

Syl Cdyllas Lo gl b aS aisged (3,155

Casby dgreS Ll 4y Cond Wb baazalS (lalS
Gy Jol wse o lple 5 wabee Sl
Pl Sz Sxs8 o o (Sedly sl ity
gl g (ol slawi 4y ey CldS L g 00,5 slowl 19
shie ol bl jo beazals (gLl ays 5 aslal
PRI Y VW L 5 IR VI CEI P U PR WK g e WP E
S e Jolora b 53 & K5 jslise &

Lo 5,1 1/2 MS

o g b
a0 30 osls JUT 5 ol uily g a0 556 zuls
5 i e g5 (e Sl 1ol (lad 50
aoys N omhe o olS wl, sbeasS b
O Jgoz) als o g

2 GBS iy SlbosiS il 5 S s i

EEIVCIREY)
O 45 0 odline 4zl olawy p al, gleossS
S99 S0, Vo mhaw 1o (ghl0 cime Dglas la, xS
oo o (FIV) asls olaws pf s oddls
seel Jist sl Sk Vgl MS coss
Sl Caws o aals yo (V) olows o 5eS 5 oouee
slalzxa ;0 posgel 4 Olis Cos (Y Jg92)
ol e Glee a4 a5 cll conl Locuts
9 90,5 oo aBlol S e 4 59 (el
5 Saslord G @is b e 4 a0l
George et al., o,ls Sy il obples ax 0

ol S CuaS 5 5 olaw asls Jsb g ol o cloodisS weli 5 CotS ame S il g 4ries gl ) ga
LQ)ST)J =\l>).A )J MAXMAG60

Table 1. Results of variance analysis effect of medium culture and plant growth regulators on the shoot number and
length, leaf number and plantlet quality of MAXMAGO0 in the proliferation stage.

Mean of squares

Source of variation df

Shoot number Shoot length Leaf number Plantlet quality
Medium culture (a) 2 10.172" 1.567" 1.1727 1.7397
Plant growth regulators (b) 2 4424 7.049" 550.22" 7.780"
axb 4 2.381" 0.248" 7.722" 0.444™
Error 36 0.49 2.685 0.007
C.V. (%) 17.02 14.46 49

**, *: Significantly difference at 1% and 5% of probability levels, respectively .
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Table 2. Mean comparison interaction effect of
medium culture and plant growth regulators (BAP
and TDZ) on the shoot number of MAXMAG60.

Shoot number

Treatment (ppm) MS WPM DKW
0 1.50" 1.00Y 1.00Y

BAP 1 4.70% 3.10¢" 2.50'

2 6.33" 4.43% 3.61¢

0 1.00’ 1.00' 1.00’

TDZ 1 4.01% 2.50" 3.20"

2 5.04° 2.70™ 3.108
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In each column means followed by a least a common letter, are not
significantly different at 1% probability level.
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Table 3. Mean comparison interaction effect of
medium culture and plant growth regulators (BAP
and TDZ) on the length number of MAXMAG60.

Shoot length (cm)

Treatment  (ppm) MS WPM DKW
0 0.93%® 0.57% 0.56™

BAP 1 1.72% 1.17¢ 1.35%

2 1.72%¢ 1.13¢ 1.55%

0 0.93% 0.57% 0.56%

TDZ 1 230° 1.27% 2.25%

2 2.14" 1.23% 2.10°
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In each column means followed by a least a common letter, are not
significantly different at 1% probability level.
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Table 5. Mean comparison interaction effect of
medium culture and plant growth regulators (BAP
and TDZ) on the plantlet quality of MAXMAG60.

5 ceiS Lase hlite i o Sils anglie ¥ oo

2 (he3koss 5 oy sl Ja3i) 0B, slaosisS pulass
MAXMAG0 5 5, olas

Table 4. Mean comparison interaction effect of
medium culture and plant growth regulators (BAP
and TDZ) on the leaf number of MAXMAG60.

Leaf number
Treatment  (ppm) MS WPM DKW
0 7338 5.00¢ 4338
BAP 1 16.33% 12.00% 10.33%
2 20.33* 16.33% 14.33%
0 7338 5.00¢ 4338
TDZ 1 15.67%4 10.33¢ 10.00¢f
2 18.67% 15.00*¢ 12.67°%

Plantlet quality
Treatment  (ppm) MS WPM DKW
0 1.00° 1.00° 1.00°
BAP 1 2.2abed 1.43cd 1.37cd
2 3.00a 2.53abc 2.10abc
0 1.00d 1.00d 1.00d
TDZ 1 2.80ab 2.10abed 1.73abed
2 2.53abc 1.60bcd 1.83abed
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In each column means followed by a least a common letter, are not
significantly different at 1% probability level.
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In each column means followed by a least a common letter, are not
significantly different at 1% probability level.
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Table 8. Mean comparison einteraction ffect of
medium culture and plant growth regulators (IBA) on
the rooting number of MAXMAG60.
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Table 6. Results od variance analysis effect of
medium culture and plant growth regulators on the
rooting percentage and rooting number of
MAXMAG0 in the rooting stage.

Rooting number

Treatment  (ppm) —g WPM DKW
0 1.00° L.00F T33°

1 233¢ 2.00 2.33¢

IBA 2 4.33° 3.67¢ 5.33"

ER Y i 3.00° 4.00™

Mean of squares
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In each column means followed by a least a common letter, are not
significantly different at 1% probability level.
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Source of variation df Rooting Rooting
percentage number
Medium culture (a) 2 560.33" 2337
Plant growth - -
regulators (b) 3 882.1 8” 18. 17”
axb 6 43.51 0.48
Error 24 1.86 0.19
C.V. (%) 7.95 16.03

Ao, 0 g do,e ) Jleasl mha ol pre Dglas oS 5 4y e g e
** % Significantly difference at 1% and 5% of probability levels,
repectively.
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Table 7. Mean comparison interaction effect of
medium culture and plant growth regulators (IBA) on
the rooting percentage of MAXMAG0.

Rooting percentage
Treatment (ppm) MS V%’IE)M £ DKW
0 30.00° 15.008 1.66"
BA 1 55.00° 37.50° 12.00¢
2 68.00%° 37.50° 25.00"
3 75.00° 62.50° 50.00¢
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In each column means followed by a least a common letter, are not
significantly different at 1% probability.
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Figure 1. The micropropagation stages of MA60XMA sweet cherry rootstock
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