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Table 1. Effect of time of sampling on activatiorof explants
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Table 2. Variance analysis (Mean square) of infeaih percent, number of lateral branches, stem

length, percentage of callus induction and numbeof leaves on medium, sterile conditions and
different rootstocks of apple

% a% c 7% s . 5
32 3°:c 4392 3FE8 5 2
1T 38 e g 14 A e
\\;‘ 3 HE ‘§ 3 g 8 58 EAlS) 2 Source of variation
5 585 e g g °
& 3 2 =
Kk Kk * * = L
17.11°  2449.76  1.153 0.228" 831.29 2 0 Ry
Rootstock (A)
* * * * * C‘.&s‘]a.:u
94.614 5985 11.014 0.502 16549.91 2 _ :
Medium (B)
ok * * | '.L'f‘]a;‘ W
18.81°  61.003°  1.228 0.014° 8749338 2 _ L s
Sterile conditions (C)
* % * * whm = L
4255  2586.8 5.589 0.228"  405.89° 4 e s
AxB
" 13508 Lol : L
1.59%  49.53° 0.781 0.014°5  126.47° 4 P BT s
AxC
3* | .Lf Ll ax i8S boss
4.73 86.61° 0.393°  0.014° 522.9%° 4 W :
BxC
" . 15548 Lol o x CiS laseax & L
6.47 99.23° 0.865 0.014° 519.44 8 @2 = el Ry
AxBxC
T ol
1.12 76.94 0.183 0.038  206.83 54 s

Error

ns, * and **: non-significant, significant in 0.@G&d 0.01 level, respectively.
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Table 3. Meansof studied traits of different rootstocks of apple medium and sterile conditions

S polaw gl el e

e Slao sy Sus

(Yo Fl) 4L Job & ogIT wo 3 s
Number of  Percentageof S Number of lateral .
leaves  callusinduction tem length (cm) branches Infection percent Treatment
2.38 23.33 0.78 0.18 38.52 s b
1.3% 5.93 0.47 0.018 35.56 Rootstock
0.82 0.74 0.3¢ o° 49.63
3.6 29.07 1.258 0.24 8.1% .
S b

0.92 0.9% 0.4 o° 57.78 _ :
0° o 0 o° 57.78 Medium
1.20 10° 0.53 0.17 28.89 s Ll
0.87° 12.04 0.35 0.06 30.37 - =
2.45 7.96 0.778 0.07 64.44 Sterile conditions
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A: mercuric chlorid®.1% for 3 minute and ethan®0% for 30 second, B: mercuric chloride 0.1% for iute and
ethanol 70% for 30 second, C: Na@CI5% for 15 minute and ethanol 70% for 30 second

Means having the same letters in each column arsigwificant at 5% level with Duncan'’s test.
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Table 4. Mean interaction effect of rootstock x meidim x sterile conditions for different traits

& g olaws LR W (o Hlw) 4L Jobo Sl sbeolsls dlows R TUREW T Seaedo Wulyh Cuis” e =94l

Number of leaves Percentageof callusinduction Stem length (cm) Number of lateral branches  Infection percent Sterile conditions ~ Medium Rootstock

5.87 68.3P 2.16* 0.5%° 0.0C A

6.1C 85.0C 24P 0.57 0.oc B MS modified

7.72 56.67 2.00* 0.5C° 6.67" C

0.8¢ 0.0C° 0.4¢° 0.CC° 46.67°% A

0.0C° 0.0c¢ 0.0c¢ 0.0C° 33,370 B WPM MM106

0.8 0.0C° 0.0C° 0.0C 66.67° C

0.0C° 0.0c¢ 0.0c¢ 0.0C° 33,370 A

0.0C 0.0C° 0.0C° 0.0C 60.0C° B DKW

0.0C° 0.0c¢ 0.0c¢ 0.0C° 100.0¢ C

3.4 6.671 1.4¢% 0.4C® 0.0¢ A B

1.7 23.33° 0.72° 0.0C 6.67" B MS modified

6.82 15.00¢ 2.1 0.17% 13.33f" C

0.00 8.33% 0.0¢' 0.00 26.67°"" A

0.0C° 0.0C° 0.0C° 0.0C° 40.0(°0fc B WPM MM111

0.0C 0.0C° 0.0C° 0.0C 100.0¢ C

0.0C° 0.0c¢ 0.0c¢ 0.0C° 46.67°% A

0.0C 0.0C° 0.0C° 0.0C 20.0C¢"" B DKW

0.0C° 0.0c¢ 0.0c¢ 0.0C° 66.67¢ C

0.07 6.67 0.10° 0.0C° 13.39" A .

0.0C 0.0( 0.0( 0.0C 0.0 B MS modified

0.6¢< 0.0C° 0.34¢ 0.0C 33.3zccetd C

0.5¢¢ 0.0c¢ 0.60¢ 0.0C° 53.3°% A

0.0C° 0.0C° 0.0C° 0.0C 60.0C° B WPM B9

6.0C° 0.0C° 2.50° 0.0C 93.33 C

0.0C° 0.0c¢ 0.0c¢ 0.0C° 40.0(c%" A

0.0C 0.0C° 0.0C° 0.0C 53,3 B DKW

0.0C° 0.0c¢ 0.0c¢ 0.0C° 100.0¢ C
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A: mercuric chloride 0.1% for 3 minute and etham6®o for 30 second, B: mercuric chloride 0.1% fomiute and ethanol 70% for 30 second, C: NaOC|%.7&r 15 minute and

ethanol 70% for 30 second.
Means having the same letters in each column arsigrificant at 5% level with Duncan'’s test.
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Table 5. Variance analysidor studied traits in different treatments of hormone and rootstocks of
apple in shooting stage

Sl o (Sl
Mean squares
>3 157 I JPATH
£ o ol L e ShsEsas S S @R
i i (o SHLw) df Source of variation
Number of leaves Percentageof callus Number of
induction Stemlength  pranches
(cm)
. o . : Y
31.69° 567.04 3.23 4.26 2 0
Rootstock (A)
" . . ; b, les
1172.04 184.57° 1.77 17.18 4 (IS SRS
Hormonaltreatment$¢B)
. o ; bjles X i L
105.64° 184.57° 0.39 2.59 8 S slsled X g, aly
AxB
ioleT (ol
48.01 96.84 0.13 0.62 30 e
Error

Aoy ) 50 Jlaxs! 3 ,ls cxe ols, s s 2 ns
SEAN T2 02 0B Qg2 pf P Ph

ns, * and **: non-significant, significant in 0.@&d 0.01 level, respectively.
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Table 6. Meansof studied traits for different rootstocks of apple arl hormonal treatments in shooting stage

& g olow Sl vy L Job oyl Sluws
Number of Percentageof Stem length Number of
leaves callusinduction (cm) branches
13.69 11.17 2.7F 2.7P MM106 . §
ﬂ—" -
14.32 0.00 2.08 2.08 MM111 i 2
* @]
16.47 0.00° 1.8 1.87° B9 x
6.79 0.0 2.28 2.28 Ompopls
Contro % T 2
25.03 0.00° 2.82 2.87 0.1 mg/l IBA + 1 mg/l BAP é 2
29.4G 277" 2.34 2.34 0.1mg/l IBA+2mg/BAP % 5§
6.4 12.96 1.69 169  1mgllIBA S TE
6.55 0.00° 1.85 1.85 2 mg/l IBA
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Means having the same letters in each column arsigrificant at 5% level with Duncan'’s test.
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Table 4. Meaninteraction effect of rootstock x hormonal treatmeits for different traits in shooting stage

& g oolow DI e el Job o ylus Lo dlusy i29r 4 onrsh Sl slos
Number of Percentageof  Stem length Number of R K H |
leaves callusinduction (cm) branches ootstoc ormonal treatments
8.08 0.00 2 78 1.0¢ (O0250 0) ald
Contro
16.00* 0.00 3.02 2.17% 0.1 mg/l IBA + 1 mg/l BAP
. . | MM106
25.56 10.00 2.90¢" 2.64 0.1 mg/l IBA + 2 mg/l BAP
10.2¢8 33.258 2.4G0% 1.44¢ 1 mg/l IBA
8.56' 0.00 2.360c0e 1.0¢° 2 mg/l IBA
7.7¢ 0.0 2 e 1.00 (05005 05) s
Contro
28.33"° 0.00° 2.67 3.50° mmizy  ©-1 Mg/l IBA+ 1 mg/l BAP
23.78° 0.00° 1.88" 2.72° 0.1 mg/l IBA + 2 mg/l BAP
4.61° 0.00° 1.26° 1.00° 1 mg/l IBA
7.11° 0.00 2.18% 1.0¢° 2 mg/l IBA
433 0.00 1.76" 1.0¢ (O0250 0) ald
Contro
30.78" 0.00° 2.78"° 4.28 B9 0.1 mg/l IBA + 1 mg/l BAP
38.86 0.00° 2.24° 6.00 0.1 mg/l IBA + 2 mg/I* BAP
4.39 0.00° 1.379 1.00 1 mg/l IBA
4.00" 0.00° 1.02 1.00° 2 mg/l IBA

T Jo s il e Jb bl (Jy Sl
23 :}.&w&)dhfgjcﬁfla?uéﬁél.;j

R RN WSy d\.«blcla.a): Gl s D] ;S.Ib Q}a)'TwLalﬁo}:_»,a): SS i oy slols ‘5\.@&;;1:»
Means having the same letters in each column drsigificant at 5% level with Duncan’s test.

" 3525 L aS obs 0L Gt ol I Jols s

ST oy gyl JNOLT slaoke 53 &5



fa ﬂ‘/.)l.ec\ UL&F'&L(&)‘)}M&@)@KQ‘@}

sarli Job Sl 55 55 L g b (5)ls s
DKW a“ C_..._.M.»WPM ¢_.:.§.k."._>u= cdfj_g Sy
oL s Markafshyly s ol s 0lis 6 5
A3 gad IS 55 (Yeed)

L asl o MS S Lsms 4875l 0Lt uls
PR R O G G L™
A sz a5 53 AY o Sole LWPM S oo
&E sl 5 51 ntS Lo g3 ol 3Nl sl
Sglate Cble a4 Oy oo 1y el Ll Sl s
548l 5 MS i Laos 93 535 S olie
g3y L8 4 e cble |, 5 ol cas WPM
S Lo g o il o MS i Lo
DKW i85 Laswa L alasl, 5 il oo st WPM
sl 53 8 61y 5k sl dame 5l 45 4 e 5 b
Olste gt i e 512 S 8 13 eslized 550
o=l 55 (YA 0L, 5 CicCotti.dil o conlis
3y e i gy Sl ol o 1) S iST Lo
Sl dasee ol a8 Wiy Hlghl 5 Lsls L5 i lesT
L Ol e cnlply il ond ol o 3L 287
g e CiS Lmn (5 leST ol il 4 g
e MS 1 ot (258 lanly 3kl 55
3 e 4t 5 4Bl

Sl 3550 534S sl OLES di_ll_n)'T o= @L:J
Syl o ol S Aoy g il asli sluws
23 ke w5 3,5 s (S)ld sme Sla5 Calise
Syga 3 Ll yls 51,3805 ,5 45 i 53 cpl 550
&uj,\_-fdu,u,;,sdjaj_ﬁuﬁw
o IS g (213508 Sl 3513 (6 ey San
Sds do O S Lo ya Ve J b1 g Aoy v /YD (e
o3 ne Dl ;s Sl 55 L gl ¥ 5 4810
S 23T o3 PH/FE G S0la b sl cpl 5 5,5 5
N L A PGSR I= PR
& syls calke (v +¥) Ghavidel Masolée...

Ctte Gl 95 3l odd 4 8 (ladipe &S g0
Sty gl L g o Jlab o 5 4 0le 3ls 5 5150 55
Cles (Ve F) EMAMm s L a5 cpl 5l okl
Ozzambak and HepaksoyLs L Ll .s,ls
Lyl i Ulg e 0T Cle oS ol O slaze (144Y)
b Al a5 5 (a2 LSl
13 e m Ol laiT ol i 4 a5 L O o0
231y e odd 2058 slasl o333l ) sl
5 gad do 55 ola 3l 5 Sl

Sl GiolasT el Csis s 4 4 5 L
MM111 MM106 wb 4w awslio b abasly 5 4l g
Db ( 3T oy jo au Sl an ;5B9
sl ;s 4 Cd l3 e 55, MM106
35 S 033 L b (seivos 8 bls anlllas 3 50
L2 51wy Slis 5 40 ;3 MM106 4L o5 51 Ol
538 sl 5 G5 IS Ao ys el dgb (e
05,5 55 Slio 4l 5,50 55 MM111 &y 5865 8
Jsb (Sl a5 Ls sl Sliw 5550 3 B9 4l 5 b
Sysa 555, 53D 6g, 8 1568 L slue g el
el byl 1 5C e 8 43 ol S o ys S
© s mey MMI0G o 4575 50 0L 015 0
el 033 Olis CiS

525 MS WPM 5™ bses a5l 0l
oMt aalllas 3 g0 Slio ST 5l DKW 5 wily
5548 513 0L 1 5 Sls dwglie LAyl (13 me
3805, 554l i MS ;WPMe_iS Lo
65,8 oo, 5D 05,8 3 DKW 28" Lsms
MS csS Loe oS 5 1l s 3 4 5 16
PR3 Bome 33 0 ol i el 3 48l i
DKW s WPM 25" Lss 53 5 303 0Lt 6 5
2 DKW 8 baos Sl 51 pliS s o
(ST sy Sl o0 03 gl (Jg sl Ol

C)}l_ﬁ.? @\)wjll_f R u’.u\_'» a=L & sliss



‘9‘5!.‘.3)-‘..?)\4.; cgf,.&f.)a,?mc;‘j‘ B ry Zé-\.;o:-){.\j.ﬂ a:‘j-\w O

e ar i b i es Sl Lo e ZiL ciS
CiS 5 e sn slales OIS 5 s lie
350 3Bl s) 4l e laind 0555
syl 58058 13 Y/ (Ske b 4l slaw i
1 OLES (6513 tme 55 S0 slaaly 4 Lo &S
&:i”—:-“—:dfx"-*ﬁwhfﬁBg“iEdé’:r“
Ciw ol 3ya 53 505 S 5865, S 45 \F/FY
MML11 b cilts Kos ab 93 b ls gne oulis
33N Kl U oS slin Cdes 3550 53
N0, S s Sliw ylusype 35030055
BO L a5 5 0Ly 6,801 015 0l ply 28 8
e S sl o Sl |y el o
sDradimls U mls nl ol abls e Ls
055 2355 Ol LOT Lsyls il (1449) O, K
=033 8= al Olsea |y Gl G550 ladeds
duu\;ou&;&ad\); .U\JJ;NL&»J’)A:?
Sl alie S8 Lo (695 55 w5 La 65T 5 Ol
S S ams S F ol 50y e el slanl
sl sl g o 55 4 (3L A U )sT 5 Ol

d;\:owamsJﬁowﬁL:ﬁw&n
oz sl Ju s Osassn A 53 0 e ¥ il
Sl o Jlesl lals s 4 cwd (BAP)
Gay =4S mash > (V448) Godarzi..st s
4S5 8 Ol ols planil LS g 4l 3L caS
/D Sl & s 00T o p B e ) e
23 L8 A8l e Fwlie 2 30 8 Ja ¥ 5T Y
3553l s S e /0 ke OE sl o
0351 gl S ST )3 Mgma 515 OLE (od 65 5
ASA S 53 md 5308 e Sl L (SO
ol = (Y+49) oL, LS s Markafshy.os §
0 CBle 93 5 )8 (sl e S 45T s el
b @3l s 6w BAP 2 ps 0 € La
Sl sy GF677

030 o 3 2 G AT ke S IS 15508 0T )
QHJ{JI{J):’JKSAS@JHJQCM‘J};J}ST
Ogad jy wled Oloj Siulspl sls Olas 1y g sllas ]
e Ty oks (Eo T ials Lo L
.J}quwésﬁU%yu@\gOMg\ég\i
:ﬁawj_g}_.ébui{uj'f@u):gﬁ&_ﬂ
Slesliawl OLa) A 15308 Jlas 3 4S5, s b
g a=li J}_lvcwb- atLa sldas (azds Voo J.Ulf
0Le3) B o15508 Jlas 4 o 5 22 &5 5l
ol s S odalin (4is5 0 0 g L IS 1 eslizal
Sl 213348 sy o e 45 35 bl 015 e
5L 5 o3 /N ogm 3 A A Sl o slanl
el (4GB 5428 Y Sl a4 L as Loy Ve

R~ EMaMas b 15548 e jles
b sy ~ 08 Kamalic 1,1 g55,5 <,
e 3,5 — (Y++1)KhajeaddeiniGF677
~ (v+.v)Ghavidel Masolg MM106 +\
35 alie 213548 0l s sl LM26 4l s,
5 68 0w Ol S sai s o3l 4 glis S
b e by e 015548 Glajles i

&l LT ol 3 edeT Cansty s 4 4 5 L
L 213548 iy 015 o0 o (s sbaasly S
D das 5 |y amds ¥ e 4 des s /) o g LS
sMM111 MM106 s, ol aw st lin
ol o33 laiT 53 ea 5 ) _,gu;T,;V.aBQ
55 JB s 5 S35 5 ) s b
Sl o gas 53 dsl GiolasT ol Cwsas
a3l 53 Ll sls 0lis ¢ 5 » MM106 4 il g
Sl 350 3 (S r Slpoled (o) 2 p 3
L JRGI COy - B9 ol 4&?1_3 sl 5 (ljasls
Olomar (5w sllS o 53 5 als b Cdo 55
Ol 5y g sbse pl ol 5 5, MM10G

53 Caltbes gge )y on slales Sl oslinul 5 (3 geysm fb



o) B le o) oslad Frodlr (65518 ale dlona) LS Sl 5

8 sl o sl 1y 4 o e Y BAP + 4/
L (V) dgds 53) sls Olis 55 51 il asla sl g
Sl YAAS 5 bl 4l slaw Cds 6l 9 KL
(el as S j1 38055 5565, slaws L

A3 8 adie kg a5 la Jsb (5,8 03100 s
it e Sl YV S5ke LMML06 w5
s slac ble o s gatilsly ey Jsb
ol en s IBA 2 03 0,8 e v/ Gsepm il
Sl 53 e o e BAP 23 550 8 e oS
s odalin o5 ) slaw Cades 3 45 OT DM
bl s dat ST o3 13508 Jles 5wl ol
»MM106 b 5 )b S (o s 1)
gl sl oy st oa Il haleT

el bl oiST SSS s ST (6,5 el
i o 53 15 bl e (il w5 Le W 5 s )0
Olss ooy odd g Sl slaasls (g i8Sl
s 53 G3ad 55 6K Ulsiea 5 6K a5 e
Aby aS syle B s i ged SoiS Al
i 0155 e o plestli a5l A8l (5 oLt L
S S5 o S L5 3, A Wi
03 o () (s B en 4l (0 )3
Lmes 4S5 505 Ol s slaas b (63L550 55 5,50
Ssga 783 daron 55 0 Lo il o MS a8
Y Jgd) 5500 (6 i il Lo A 5 ule T

CiS L 55 (Yoo M) 0,LSa g ISikalan
o8 arls g CiS bse 2 1, MS
Amygdalus communis L.cv.) plals gLl
3 o e La0T edSn sad 5,2 (NONPAreil
L:;UJJBAPQ‘,_A)?;)_L*&UL;LML_EJ}—@JJ:
S amlin |y i 53 8 e ) Clile MS s’
C)KJ|¢J5J¢guJ:(|:L345-LZ.L§}SL;|ﬂC.EL&
S50 SLasled e 53 48 215 OLE il Lo s
03 0,8 e /Y Gas e Bl et Jles

53550 slad o ST SS STIBA 04050
B 55 it sl La ST, Ko
Yo) o) e glackle (bl ol 3o 8
S5 8 51 eslinal 5550 Osny 9 ol 512 03 0 8 s
Jsb 58 1 slies cas s slies Sliw 350 43 &S
Ao o 35 53 5 S5 ) Sl L
s> 0L (5 5 A 53 p S e ) Clile 15 0 IS
Chle &5 5505 0l 30 (V440) GOdArzidal, oyl s
S 33 5 i iy S el g5 & ST 0L
338 o0 55 0T OMs S sl s )lpe 5 5o

Ao ol 534S 6K s p 355 Al
3BAP O sepsn 53 pl55 508 Loy 238 ) 50
Loty 4 s a5 o S b 13 IBA
35 0L Caltbee = glar i |5 (613 e (3Dt
S ks Sl 315 0L Sl dlie gl ()
Sl b ais & o WIBAP ey 08 bu g o575,
b T IBA 0550 Ll

b3 3y 50 Cada 4 s 315 0Lz (1440) Kamali
Lo )3 B0 Hyb 0 Dyangn 53l el g
() Al CBL S 50 3 5 03 )8 4 LS
G F ) 355 ol O (1440) Godarzic o8
05 NAA 5o 55 a8 ils )bl 5550
OLs i o,ld8 o Slesls ¢ miw 56 BAP
S VU sl 55 WWNAA (e 0 il
T 93 (Ao ST AT 635050 55 G en 5055
sl BAP Lol s NAA 5Ll sl 15 YL
35 oslial i8S Lases 55 oljesls
e bmespr oS Sles Gaosn slasles o 3
Yol b IBAG 2 s S e Y Chle L s T
S8 sl 53 amS (g b eslizal 2 53 0 8 s
7 Ososn 5wl blime SIS, 50 55 3 8 edalia
o s MM106 b o5 daal 68 1as 31 O
IBA Sse)n bl LB Ll sls o5, B9



.y @‘:)4.? )La.; s .)a...?un Q‘j‘ B ry (G 9 C.\.E.n a:\j-\w oY

Syl Cllls (ol dds y 5 ali

S 5 Ao
MS i8S Los 457 505 0L s IS 5be
e Osaosn 2 5308 (oot Lol pen il s
Wil (6,5 G se el iy Aoy o i b s T
QMQS,E5|MM106L¢Q,,HQH¢.A
S sl ple o Cond s s 5
Sl S e s cp mis (GaslesT cpl ys oals Olis
oS e N SBAP 2 s €Y g
sy sl oplmedhe A ol IBA 2 s

Cio p3 e 85 gl o Sl s 5 e BY

YV Kl WBAP = 550 € LaY +IBA
ogde s ls Ll atla W g ol ) 4 o g
L oty S8 L an 2 BO w5
L oS s Cho s 50 0,8 sl Sk
S 9n Caliben slajles 55 S5 O gl 4 4
Vst sbled 53 (SIS S A edalin
5IBA 2550 8 da N+ BAP 2J 550 8 s
SSabes, S s IBA =i s rj-?wl’:‘\ Mol
LIBA 2l s o, 8 la ¥ sepsn sl )l
it 543 S 5865, 8 53V VAP (Sl

sl ol gljasls slacble ks oLy 8 (193F) ZImmerman s

L)l b 5 IS sl o ST VL

References

Bagheri, A.R. and Vesal, C.R. (2003). Tissue celuvperations of plant. Publication of
Imam Reza University. 200 P. [In Farsi]

Canan, C., Ozalsan, M., Toremen, H., Sarpkayaa#d, Iskender, E. (2006)n vitro
micrografting of pistachioPistacia vera L. Var. siirt, on wild pistachio rootstocks.
Journal Cell and Molecular Biology, 5: 25-31

Ciccotti, A.M., Bisognin, C., Battocletti, I., Sasiori, A., Herdemetens, M., and Jarausch,
W. (2008). Micropropagation of apple proliferatimgsistant apomictic malus
sieboldii genotypes. Agricultural Research, 6(2)5-4158.

Dradi, G., Vito, G., and Standardi, A. (1996).vitro Mass propagation of elevémunus
mahaleb ecotypes. Acta Horticulturae, 410: 477-483.

Driver, J.A. and Kuniyuki, A.H. (1984)In vitro propagation of Paradox walnut
rootstock. Horticultural Science, 19: 507-509.

Emam, M. (2004). Asexual regeneration of maturdahgyregia by shoot tip culture.
Pajouhesh and Sazandegi, 63(2):10-15. [In Farsi]

Ghavidel Masole, A. (2003). Micropropagation basaling 26 (M26) and diamond
confusion by in vitro method. M.Sc. Thesis, Islamizad University, Science and
Research Branch. [In Farsi]

Godarzi, R. (1995). Study on the cherry rootstooippgation through tissue culture.
M.Sc. Thesis, Tarbiat Modares University. 108 R.Harsi]

Gurel, S. and Gulsen, Y. (1998). The effects of i@#&l BAP onn vitro shoot production



or B le o) oslad Frodlr (65518 ale dlona) LS Sl 5

of Almond (Amygdalus communis L.). Turkish Journal of Botany, 22: 375-379.

Isikalan, C., Akbas, F.A., Namli, S., Tikat, E.,daBasaran, D. (2008)ln vitro
micropropagation of almondifnygdalus communis L.cv. Nonpareil). African Journal
Biotechnology, 7(12): 1875-1880.

Kamali, K. (1995). Determination of the most suléaltulture medium and growth
conditions for micropropagation of Gf677 (hybrid afmond x peach) rootstocks.
M.Sc. Thesis, Tarbiat Modares University. 101 R.Harsi]

Khaje aldeini, M. (2001). Study on the micropropéya of apple base of MM106
(Maling merton 106) by using tissue culture techeigM.Sc. Thesis, Islamic Azad
University, Science and Research Branch. [In Farsi]

Lane, W.D., Looney, N.E., and Mage, F. (1982). festve tissue culture medium for
growth of compact (dwarf) mutants of apple. Thdaoettand Applied Genetics, 61(3):
219-223.

Lloyd, G. and McCown, B. (1980). Commercially fddsi micropropagation of
mountain laurel Kalmia latifolia, by use of sho@b tculture. International Plant
Propagators' Society, 30: 421-427.

Manee, A. 1993. Introduction of wild fruit trees the service parks. Third Issue.
Department of Parks and Green Spaces in TehraRalisi]

Markafshy, A.C., Motlabiazar, R., Hajiloo, G., amzhampour, G. (2009)n vitro
plant production GF677 rootstock. The sixth Iranidtorticultural Science
Conference. Guilan University, Rasht, Iran. pp:863{In Farsi]

Mohammadinejad, Sh., Gholami, M., and Asnaashari(2014). The effect of culture
media and cytokinin on the primary steps of walmitro propagation, selected
genotype 305. Journal of Plant Production, 37(3)98. [In Farsi]

Murashige, T. and Skoog, F. (1962). A revised mmediar rapid growth and bioassays
with tobacco tissue culture. Physiologia Plantarlifn,473-497.

Ozzambak, E. and Hepaksoy, S. (1997). Investigatamn vitro proliferation of sour
cherry cv. Heimanns Rubinweichsel. Acta Horticudir447: 155-156.

Razdan, M.K. (1994). An introduction to plant tisstulture. Oxford and IBH publishing
co. PVT. LTD. New Dehli, India. 398 P.

Sanei Shariat Panahi, M. (1987). Botany.Tehran é&sity Press. 314 P. [In Farsi]

Sansavinis, S. and Lougi, S. (1996). Performancenafet cherry cultivar on new clonal
rootstocks. Acta Horticulturae, 410: 363-371.

Tatari Vernosefaderani, M., Mosavi, C.A., and Bazhlt (2012). Micropropagation of



.y @‘:)4.? )La.; s .)a...?un Q‘j‘ B ry (G 9 C.\.E.n a:\j-\w OF

some clonal rootstocks of stone fruits. Seed aantRhprovment Journal, 28(1): 53-66.
[In Farsi]

Zimmerman, R.T. (1993). Factors affectimgvitro propagation of apple cultivars. Acta
Horticulturae, 131: 263-270.



The Plant Production (Scientific Journa of Agriculture), 40(1), Spring, 2017 4

Investigating the Effects of Medium, Sterilization and Hormonal Treatment on
Micropropagation of Some Apple (Mallus Domestica Borkh.) Rootstocks

N. Mohamadzadeh Moghadam™* and H. Hamidi?

1- *Correeponding Author: M.Sc., Horticulture Crops Research Department, Khorasan Razavi Agricultural
and Natural Resources Research and Education Center, AREEO, Mashhad, Iran

2- M.Sc., Horticulture Crops Research Department, Khorasan Razavi Agricultural and Natural Resources
Research and Education Center, AREEO, Mashhad, Iran

Received: 9 May, 2015 Accepted: 4 January, 2017

Abstract
Background and Objectives
In order to increase yield in apple orchards, multiplication of rootstocksis essential, and it depends
on the availability of asimple and easy proliferation method of rootstocks. The study investigated
the effect of disinfection, culture condition and plant growth regulators on the rate of contamination,
number of lateral branches, stem length, number of leaves, callus creation and the rate of branch
creation of rootstocks MM 106, MM 111 and B9.
Materials and Methods
A factorial experiment was carried out as a completely randomized design with three replications.
Surface sterilization of explants with different concentrations of mercuric chloride and sodium
hypochlorite (mercuric chloride 0.1% for 3 minutes and ethanol 70% for 30 seconds; mercuric
chloride 0.1% for 5 minutes and ethanol 70% for 30 seconds; NaOCI 0.75% for 15 minutes and
ethanol 70% for 30 seconds) was done and then explants were cultivated in modified MS, WPM
and DKW mediums. The evaluated characters were infection percent of explant, number of
lateral branches, stem length, percentage of callus induction and number of leaves. Data were
analyzed using SAS software. The analysis of variance on the test data was performed at 5%
level and comparison to the middle of the Duncan test.
Results
Results showed that using a mercuric chloride (0.1%) and ethanol (70%) respectively for 3
Minutes and 30 Seconds achieved the least contamination. Results showed significant differences
between plant hormone and rootstocks for traits. In this test, the modified MS medium with 0.1
mg/L BA hormones with the largest percentage growth had more successful establishment.
Average comparisons showed that rootstock MM106 in terms of all traits had a significant
difference with other rootstocks. The highest stem length, number of leaves and callus creation
were shown in rootstock MM 106. In order to investigate the effect of hormone levels on branch
creation, different levels of BAP (6-Benzylaminopurine) and IBA (Indole-3-butyric acid) were
used. The best medium was the culture containing 0.1 milligrams per liter IBA plus 2 milligrams
per liter BAP.
Discussions
In general, the present results showed that genotypes respond differently to in vitro conditions.
The rootstock B9 by the above method showed better response to branch creation trait than other
genotypes.

Keywords: Apple, Rootstock, In vitro, Establishment and proliferation.
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