49 Olial ¥ oylad Fro o (65,58 ke dons) LS Sl

05 o (A 05 Dlho g Sl Aol § U9 w0 Sl 9 Sdle S W
Je:). “:/"" 1“:! N )o “Mé o)n

A \ . .
ol dole * ol @W; e

(Olae) oyl Ol ke w5 (55,588 Gl 5 Slidiss 5 e ¢ S5l Slidss idu (e bkl IS gl kg g5 -
(hossein.karbalaei@yah00.Com,| « Jus )l (g5l 5 3 FisT e Slides Ol
‘QLE.:EaJijb‘(dw)&sjlgblwbcu;ng)}l_.ifdijfT} Sladss S e Bl g ol Olhdss Jide (Al el I8 -Y

Qlﬁ\gg}ﬁi)“éj)}&f@}j}jj}aT

WA /N0 1y s AARCTARVAN BE= TRy SO

NS>

ST L5 38 dg CBS” ol 35 9" 3508 35" (5 o SU3Ty (S35 4 (3 Fimalio et sgbiiod
33 S Jal5” SauS 5 4 25 b O bl Sialo3T I 33 805 (2 pedieie Aiie (190 3
b 4w 9 Jool O Olgaeds g0 £xT 9 w0 ExV Sl dhold 95 .90 F 12! Jlo 98 Do 53 9 51 T dw
O 18 LS Olho (Sodld wil 519 4 jou5 Liuh 48§ |5 50 £ 8 O Olgied M26 ¢ M9 MM106
9 =5 w515 0gmun 03151 8 SKloe Do B I Cbl” Sdlol (y (5 o715 9 8 o Dlao B 3l bl
Wols Pl F1 o i 05l § 5 o515 gm0 03I 3 SKhos Dlao Blxd 5 ALy «Jakxe dol> 3lge
190 Jlaia! gdamw 38 518 gxe S 3 jKhos Sao Bl 1 dybx el dbolx Jlo Jiliio 51 9 dbxcudls”
LK 58 T AFUY b o £xY Sl dhold 50 MO wl (595 »° idd 35" @d) cuw (N8 F cvalin wo 32
45 818 OLL 050 (59 = w4l FI Ol (wyp .o SIS A0 10 909 0 Shos Hlado o sl (SIH10
U5 a1 5 09man 03151 Ll [y o515 39 yiions 9 39405 g3 15 0900 (99 5”33 MO (595 “ saidS 35 o
Ol 098 .09 wo ExY Sl Aol il FF 5y o ExT Sl dhold 50 Jalxo ol dlgn doyd § S8 O
355 o lin o T (S 3low (w32 3090 Sl 33 g3

D9 30 &Clo «Clo ol Uoli ¢ i35y SV 0910 0 jI N/ 0§19 Al

Sih sy L =5 w (198D Smurkova PPV

3 bl A gy (oo b A 5 Sl Sk sl eLs 503, ROSACEAE s 5 4y 3 ote
a8 LS 53 S YYYY 5 MY (slaST 5 L ojs, 5 b . Malus pumila L. oT e
d}-&uo|ﬁd_jYLva|JQLh@uvb3fau Q—w‘o.\_&ﬁ"h—&l—ﬁ:):wu;raﬂd&:—’
Glaanl 655 0S| me iS55 (L) pgame) ST Ll - (Ferree and Warrington, 2003
o en el Cwse MO 5 Y-FA-Y 5 5-FA-Y JUKT Olg 53 o S 55 mlaw 5 51 (2013 FAO
Semaen 3l i F8-FA-Y S MB laasl g5, 5 laes, 43 oo jau HLSa S W Lol 5 S

bjé@;é&)amla)\ﬁgarﬁljdj\
1- Melba



ol 5 05 Sle 5 Sl slaarly STl 5 sl NS 4

3345 3,5 55 505 4e5 oy p 14AF JLu b VAAY
b oo A Loy Sl 15 5 Shes 14AD JLs
V44 Jl 5 s osdlas d> 35, Shes Ol Lol
i dla 53 (s ey oo STo i a0 3, s
OT Il o5 s ola e b M26 w5 Soe
S xe S3ls MM106 s M9 5 Shes IS o o8
YIVY oS5 5, SMhee Ladle sled )3 W8I0 5 2
S s oy VP8P S5 SV LS s sy
59 s b w0 gme 03Il 3 (Glhiw gu Sl 5lE L3 g
AL 0S5 5 e smm ot bl ST 55 Iy il
J‘JQWJ_?VS‘HJJ)TjﬁrA.J;‘Jﬁ&AK
MO L Ll cals 1y 8 oS5 o 2 M26 5
MM106 4l S 5,50 55 CEIL (g ls gre Soslis
g;_.:u,'u;uit.,‘..»,\}\,ﬁbt}frsva,;s
(Bielicki et al., 20078Barden and Marini, 999
M Jl” 181 2T cadllas oS 55 (1999 Granger
Y55l s M7 M26 MO slasly g5, 1, 2t
(ol V) 0y oS5 Jald oS 5 el a5
ot YA7) VL oS5 5 (LSS 55 abiol VFAL) Lo 2o
POV - P P - B U Q1T S PRCIEI
535 e YU 0S5 5 GleiT s, 5e 035 55 2 oS
OBkl o3y bl 1y 3 Ses o 208 ol (S5
rjjdgu,;wm)wa;&{;Mg S5
W5 1 Lae e 02 58855 M26 (55,5 55 ¢ plenSls”
Wilson _z ;T s .(Autio et al., 2003 s 5o
S ST 5 s e en,ly 555 A MO 4L, (1998
6Ky 5 03l 035 3L 5 LOT (S5 55 ol L gy Obs s
Cs s oSt MO b ks s Jle Sl 55 0T 05
ol 31 1y LalT as s & ydd 5 es 5ad J S 1
MO ;I 568,35, M26 55, 53 Ol s o311 a5 o0
g3 ol s o3l asb s MM106 51 5o 57
3, e LTS Jyesy 565, MML06 4\ s,
& slacl (2002 Fallahiet al. .azsls ol

8- Spartan
9- Mcintosh

<Miller et al., 2007.Jadczuket al., 2007
(2015 Shaerket al. .(Mohammadi, 2004
MO sy sl 6o, 15 com 055 4w Sl oot
bl S 5 S a5 ooy , MM111 ; MM106
4S5 sba Lyls s Shas 5 sy Slio (535 S l3sne 5!
MM106 4 55, “Jl sl 35" (555 Slas Ll
o3l a5 s MO Ll (g, ™ tds 0
& o2t (1999 Mullinus and Lockwood.:
7 sl 5 el el 55 055 Sl wl
s 5y 65, MML06 al 48 105 sas stalie
o Coes O o ge oS 5 30k 5 axils o ST
3y e (050 SIMM glasl L
Cadises glaal il 512014 Kviklys et al.
s 5, By o 3 Slas 5 kS (655 1) oo
Ol 51 als QL& ool i gad (g (S 5538 )2
o3Ls g J o dalor sl g el (695 L 51 som
5P e slaaly U Ll s ol oSCes
L g Ol 53 5039 alie Jslowe ol 3150 5 4 el
S 5 Jslome il 3150 o 28 M26 4y (o5, 0
GeOorgeho 5 oad plol Sl s Azl ) 3 Shas
5 Al iy 6oy sy sbaal 6 (200D
PROUY g Sy u 05 L 0L ) jas
s g S SMRT oS s it
iy TS 5o Shes a8 5 050 0 S S
13 1y s Shes o G U515 BY ol i oa
CallesenBarden and Marini, 1999, ,,
iy sl Sl S eST Ll 558 55 (1994
Sl 5 sy Slis 53,1, M9 s M26 MM106
oS5 52 RITT (=) e S 5 (S
Jlw 51 GLS 55 oot ys alool V955 5 YY) Cals

1- Delbarestivale
2- Golden delicious
3- Cumberland

4- Plateauo

5- Red delicious

6- Ottawa3

7- Discovery



q) 49 Olial ¥ oylad Fro o (65,58 ke dons) LS Sl

(Karbalaei Khiaviet al., 2014 ._: ¢ 55l
Solsgab s gy Sleslinal b ez O 504 0 5 o1
Q)y@v\{.vwwbug'\lﬁo-ﬁxjg'fﬁa”
3 a3k st OT (lsmmn zyde O b 51 53 000 oS
= Ol 40 gn S3lygab g J1 50 OT oo o6
(Rasulzadegan, 1991 : « 5 s ;504
S s a b e SIS oS5 sl
E el 5 I8 Glaal e ples 5 Sl sl
U 3l eslial by Coblash 5 b,les Cds 4 LOT
ST = 8 slaas o slans / 6l JS sl x Vo]
«!» (Rasulzadegan, 1991 s 3 aulow [ &
A 555 VOV Laslag o g ¢ 4S5, e (6 -5 03100
olizal b 5 055 681 5 gbay 5 Cbls S ples
Al :JSLQ.:«X)\_:&A)J Cs 3 sldw) g b )
A deles HESa 53 o5 elalp (IS5 Shes = o 55

(Rasulzadegan, 1991

S S S N PN P RNV S 5 U

L5 g oo T p3Y ltie 4 5l 8 ooy (gloo e
Ol je MTO98 Jis) 2058 55 0w 1 o3l
Sl A (6,8 65100 Sl o U pdomn ol 1
e 4 lag a0 50T Sl ay el Ol s (6,8 o510
3dbes o3V s jleslanl U s ags 2 e Ve
Vo gl 4 gad Jlain)] d e b polsl p 5 23 3
05 OVI5 ST s g o X 3 e 3 4yl
wal 0158 [ 3 0 5) el = (4/48Y) &Slakon
Jalili and Hajtaghilo, 2017 s jlas »
Slis 4 jles a5l ol eSast osle Ol jas Cpend (5 5
oslial b Sl YF Sl dms 5 ags 090 ST o 00
03Mal L g ol awloes jlod pa atedls ¢ e 4zl
05 e e p oS el Ol e OT il
ol e sy ol 53 daT s p SN0 s
L oneb (ST sl 8 53 o Lo slaasl
Sl ! oy S 3,k i 31 03l
(USDA) s g el Jous 5 &S T (6 o 0 S slie
«Thibaultet al., 1987 «5 5 ,1 5 Jbj,l 5,5

A o g Sk 3 Shoe (5351 LOT b 5 o
e GBSy 53 5 g go 3150 Ol g s 38 (O3
L LaOT Gl 55 ks g0d sy 58" 05
5 A8 o Se S MO al g5, B 3,45 5l
S S MO 65 051l s yl5 1y 5 Shas ST o 5L
3 e MO o 53 50 5 S5 55 M7
}M7Lg”).>ol_:>‘):dfj_3r.:_ml:id\)_:ﬁ.:}_3|\/|7
s 2S5 sl ) s M26 (55 ) (e Ol e
(50 e 030 555 Ol 5 J e il 150 O
Lo M26 51 2ty b sladle ples 53 o 57
5 sy Slio 550U S sl Syl g e s
L;u‘.s\,:);,ubg)u:ﬁ);‘uw»ra,\ Sl
A s L S slie Jadll oS Caliies
Aol 5 e oS sl o st LT
r@\,&;@isﬁw,;“},ﬂu;’ NPT ULy
A
by 9y 9 310
Bl s oslaS Dlides oSl 55 S2le5T !
e TN W A S| JCTP PR S P
Y e 53 5,1, SO s dslas JulST sleeST b wl
SeleiT 550 slajles s 511 (1FAY 51¥4Y) Jl
Op=¥=¥) mlas 55 53 osls dbolb =D 5l sy o le
sl =R 5 Lol &S 0l eay g (di=YxF
(r3=M26,r2=M9,r1=MI\/I106)cla.~ e 3 s
G S Aol uls jles a0 DS Ol ens
235550 sy slal o, i sy dLaF
Isb 53 s S eslizal Jlg ol VY 31as 4 g pozme
(LT Al Sl Gl o S 7 b ) s
S osba (2235 5 (Slew G p slds s
(ST ko g (o8 Dlho 5 Gl Dl S bl
JS pLas Sl ey 595 VOV 487 Lne on il Sl 5 S
55 o o311 3 Shoe w3le Slio 25 5 plon
el 5l s can el Ol s Glodalin ) 5o 0 g
e sl 8 by i 3l Ol a5 U shone

1- Fuji



e ol 5 055 0 Ko 5 Kle slaaly L5b

(2014 Callesensliin mbs L G opl guls
sl slge 6oy Laasl S sl O S Wsls Ol oS
“ S " ijwei.:suu,@.w J sloes
Lol 3 gn 595 P g slaly 5T Js ol LU
oAt A g Ol 53 5 bl o OLaSS 4 doml 5 J ghoms
S 5 sdon dale 3l5e 0 28 M26 w1 (5
0L 5Kl s o 5,05 Cllae cizils |y 5 Shee
PSSR MO Ll s, s 5y 05 oo 313
00 ol e L
S350 5 p e 203319/ Y LMMI06 b s,
Iy eSist onle Ol e o ;%S Loy VP40 LM26
Lils ,Leb! 2000 Fallahiet al. (¢ Jsus) cils

o515 et 5 0

Cr s o8 sme oISl ) b s Abal s
M9 ji ez, M7 wb 5 5o 050 Cnlog 5 Ll
IS 515 daSa a5l FFIF) 0 5m o5151 Ll oo
Jsdous doalo 5150 dao s 5 (daoys FFIA) Sty &S5
ol 51 i e PXY 38 alols s (Ao ys VY/VF)
(1999 Granger(f Jsis) s 5 = FxY csls”
oS5 53 S 5 “O5kl” 055 53 4 3 5 s
il 1 3, Sdes 0 a8 0l 057555 5 o ke VL
(2014 Platonet al. liies mls b Gios opl b
e 2 93 3 Shee (5,515 S Sl s Ab s
O 50350 gy 1 (51,5 4 13 MO il (655 0l sy
g5 508 (ST 5k o s Shee & sl 0l
YO CiS WSS s T 555, Sas 53,15 5l 3
Aol O s C#&frf\)JJJ)M):OV)UiA):W‘
IS5 S My, 87 (#3003 5 el il mi
5ol Y0 s (ST,5 55 Ao, PN el L gl )
ol i LS 5 Aol O 0 (ST 53 Aoy YOI
S il e 55 Sl Jol e oo Sllas
AU eads sy (#) ore Jshoee sl 3150 (695 o
S snn 5 43}?@@ Loy 58S a5 il (g,l5 gne

S el 9 J gloee el 5150 O s (59

o Lo ys WY

1- Auriu
2- Florina

IRl s sl SN S ay

JL. = 0Lk s (Tsiantos and Psallidas, 2004
MSTAT-C 153l 3l oslinal b odaT Camsas slaosls
2 5 03l il sls s o3 gty 5 S e 3 5
L o iS0n 5 2435 plasl oS o (bl 4525 0L
s e oSSl g
o 9 @b
Ladle o 3l OLis Sliw glaesls uibls 4
Slaabob oy (S 081,555 Shee Slis L
IS 6515 o o3 0 Shas Slio bl 1 i
3 Shes Slio Llod i bal o ¢ slows ol 3150 5
Jolize 51 e «SCis 03l 5 50575 co s 010
alx s dobxdle il 5l g alxcsls ol
g 53 s ime s 5, Shee o LLa |
S0l () Jgds) o 8 edalie Ao p3 ) 50 Jlez|
o3 0Lt 5, Ses 655 2 Xl Aol Jlize S|
sl Aol 53 MO Wl o5y s 3y 85 o
S ldie ot glls HESa y3 5 PPV L e BXY
Callesensliiss U w45 (Y Jgi)
Sy 3, Shae Ol e 5,85 0L 5™ &S lsls 53 (1994
S r_ﬂ 5 L s MM106 ; M26 (M9 lasl,
5, Shes 51 i dis g odd S (28 C5S aloly)
CiS (it o) ;58 (ST5 L oS 5 ey
osT Cowsay Bl i er Sl Calbs oy o3 5
(1999 Grangerslii=s sl « s Sie ailate 53
“OB el 01 i gl 457 (2003 Autioet al. ,
ol 515 5 5 ot YU (ST, 5o ¢ S
3, Shas Ol e bl o sl Lyls 1y 3 Shas o 1S
3 e (SVROMO b g5, s 57 085 o
alb cpl 5 (F Jsis) 030 MM106 s M26 4L 5
5(2000 Fallahi and Mohantiis s L
ol s wsls ols 45 (2003 Esmaili Falak
L5 (5t Jymams 503503,k 353 M wl 6,
Hrotkoet al. sliios mls L cpimrpn 5 48
wb Gy e Ol s LTLIE Wsls olis &5 (199D

deuwb@wjjduwbjuﬂ M9



JUo 93 (b 50" 305 357 185 o 00 (T Dl 5 o bl 4 -1 Jaur
Table 1. Combined analysis of variance of quantityraits in apple 'Red Delicious' during two years

Sk o (5o
Mean of squares &315T a8 Ol gl 23l
eis oolbo Jalme sl dg0 &3 sl O 30 N Al o940 03l 3 Shos df Source of variations
Dry matter percent  Soluble solids concentration The amount of acidity  Flower density Fruit size Yield
L
0.13® 0.032° 0.004° 1089.0** 49.0 ns 19.36** J
Year (Y)
s
1.61 1.352 0.53 8.88 6.47 0.30 4
Error
ClS alob
0.14° 3.920* 0.00%° 28.44* 676 * 40.35** 1 ) .
Planting distance (A)
CslS ol x Jle
0.28° 0.022° 0.09° 1.77° 21.77 ns 0.18 1 J
YxA
s
0.54 0.295 0.20 4.61 13.47 0.032 4
Error
L
3.47* 0.264° 0.17° 89.19* 140.11** 11.40** 2 =
Rootstock(B)
ol x Jl
0.59® 0.538° 0.01° 4.08*® 12.33° 0.06" 2 Y« B
X
Lx csls ael
1.73° 0.145° 0.17° 2.19° 6.33° 1.39% 2 v
AxB
oS ol x 4l x Jle
0.71° 0.468° 0.05" 0.52* 20.11° 0.48* 2
YxA x B
s
0.56 0.555 0.18 3.29 12.09 0.05 16
Error
( ) Ol kS o
4.85 6.20 11.16 5.05 5.79 3.57 aiabcatetad

C.V. (%)

ns, * and ** show no significant differences, sifigant at the 5 and 1 % respectively.
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Table 2. Mean comparison of rootstocks and plantinglistance interaction on yield apple 'Red

Delicious'
(LU o (¥) & Klos 4l x ol

Yield (t/h) Rootstock x Planting distance
7.200 MM106
9.367 2x4 meter M9
7.117 M26
5.700' MM106
6.517F 3x4 meter M9
5.10C0 M26

S al (63 e Ve &S ke 3y L a0 S0l O g2 1 5

In each column, means with the same letters arsigoificantly different at p<0.05.

Y hadd 357 o 050 (S 9 (5 Slhe p AL (aOlo duglio -1 Jou>
Table 3. Mean comparison of rootstocks on qualityrad quantity traits in apple 'Red Delicious'

(KU 53 ¥) o hes (o 30) eis ool (o yin iilw) oga0 0315 (EV SN <l bl

Yield (ton per ha) Dry matter (%) Fruit size (cn?) Flower density (%) Rootstocks
6.45 16.02 60.0° 35.5¢ MM106
7.94 15.57° 63.5° 38.8% M9
6.10 14.9% 56.67 33.42 M26

I Al (6513 e B 5 2 O3 b (G S0e O 55 2 )
In each column, means with the same letters arsigofficantly different at p<0.05.

JL 90 (b 5o axfllan 350 SBUL (59 18 “ 3aidd 35" Cuw 090 Dlho p Sl dhold 1Sl 4w lio -£  Jou>
Table 4. Mean comparison of planting distance in gge 'Red Delicious' traits on studied rootstocks
during two years

(Me33) Jokxo il d1ge (2o g0 lw) 090 031 (Mo3d) I 515 (o) cbls™ Jolgd
Soluble solids concentration (%) Fruit size (cn?) Flower density (%) Planting distance (m)
11.68 55.7 35.1 2x4
12.34 64.4 36.8" 3x4
1 al (63 e Vet &S ke g L ol S0l O g2 5
In each column, means with the same letters arsigoificantly different at p<0.05.

ax 2 4aS ol o e (2010 Saurindra, 2007
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Table 5. Mean comparison of rootstocks, planting gtance and year interaction on yield apple 'Red

Delicious'
(G 5o o) & Khos 4l x Aol Jw
Yield (t/h) Rootstock x Planting distance Year
4.83 MM106
7.23 2x4 meter M9
4.500° M26 1380
3.33 MM106
4.200 3x4 meter M9
3.06' M26
9.5¢’ MM106
11.56 2x4 meter M9
9.74 M26 1381
8.6" MM106
8.84 3x4 meter M9
713 M26

I Rl (6513 e B 5 2 O3 b (o S0e O 55 2 )

In each column, means with the same letters arsigofficantly different at p<0.05.

e 3590 GBGL (595 53 “jpaddd 357 s T 15 93 Klos Dlho p Sl T uSbe dwlie -1 Jou
Table 4. Mean comparison of year in apple 'Red Dalious' traits on studied rootstocks

(SLs 55 () 3 Khos (ne38) 5 51y Jw

Yield (ton per ha) Flower density (%) Year
453 30.4 1380
9.14 41.4 1381

I Rl (6513 gme B 5 2 O35 b (o S0e O 55 2 )

In each column, means with the same letters arsigoificantly different at p<0.05.
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Table 7. Mean comparison of year and planting distace interaction on yield apple 'Red Delicious'

(LU o (¥) & Klos Jlxcdls” dold
Yield (ton per ha) Yearx Planting distance
557 2x4 meter
3.53 3x4 meter 1380
8.01 2x<4 meter
1381
10.27 3x4 meter

I el (5l e M &S e g - 2ol D5, 5
In each column, means with the same letters arsigoificantly different at p<0.05.
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Abstract
Background and Objectives
Apple belongs to Rosaceae specious and its séeentfne isMalus Pumila L. Today over 35
specious of apple has been known in the world. Aling to the Food and Agricultural
Organization (FAO), regarding the Apple plantingarChina ranks first and Russia, India and
Ukraine place second and third respectively. Cangid the fact that Malling rootstock has
different effects on quality and quantity charaistérs of different specious and show different
reactions in different densities, this experimeaswlone in order to determine the apple cultivar
'Red Delicious' in Meshginshahr region.
Material and Methods
This experiment was done in split plot based ondean Complete Block Design in three
replications in two years in Meshginshahr Agrictddiand Natural Resources Research Station.
The experimental treatments were anting distance in two levels; x4 and g=3x4) meters
as the main plot, and-Browing rootstocks in three levels{MM106, ,=M9 and §-M26) as the
secondary plot. Each treatment had 4 plants ofeaRg@d Delicious' crossbred on their growing
branches. The total numbers of plants used wer@h qualitative and quantitative characteristics
such as flower density, yield, fruit size, colocjdity, solvable solid materials and dry matter
weight were measured separately for each treatment.
Results
Analysis of variances showed significant differenbetween years in terms of yield and flower
density; between the planting distances in termsyiefd, fruit size and soluble solids
concentration and flower density; between rootdokierms of yield, fruit size, flower density
and dry matter; and significant differences in gselbetween interactions of the planting
distancesxrootstocks, yearxplanting distancesxaaks. AppleCultivar 'RedDelicious’ grafted
on M9 rootstock in planting distances of 2x4 m vAtB67 tons per hectare had the highest yield
and was placed in group. Analysis of average effécbotstock in fruit production showed that
'Red Delicious' on M9 rootstocks produced the bagdriit and had the highest density. Fruit
size, flower density on tree and soluble solidscemtration in the planting at a distance of 3x4 m
were greater than that in 2x4 m.
Discussions
Year and planting distance interplay on yield hadgaificant effect in a way that the amounts of
yield on all rootstocks were the highest duringtilie years of experiment. Planting distance had
a significant effect on solvable solid matter of ttultivar apple red delicious at the probability
level of 1 percent. Other factors did not have aignificant effect on solvable solid matter
acidity. In more planting distances, the treesgainmore sun light and nutrient materials, hence
their solvable solid matter increases.

Keywords: Fruit size, Malling, Malling Merton, Planting distance, Rootstocks.
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