Als L o oSils —AYAY L5 g Ol Lol pshe o K ezt

2YeKugsT 38500 S B b 1 OT 08 7 S 300 3t o S 4l (95 Mdy Sou
e 9 SBF e g p1)T
St o8y (a8l i slsleal ¥ s oty SLE el b lstel 5 A8l ol IS (sl o 4 Y )

Email: aramh66@gmail.com .J s ol g

ol

S bl o QLS 5 (b (sl ansE s Son (o sob £ gl VAMD) 5 a JY 380w, T Y055 slag B
ilasT olol e ol obm QL;‘4.1Ohgﬁjb&\ﬁﬂbg;\a—j@j}ﬁ)b%d)JBGJGC,}J“V@
bl & s, ((Glomus etunicatum s Glomus interaradices «Glomus versiforme) T8 A Sl s p S
(leu'\al.aui..i&:;.\.ale&fﬁL;:Ld)btfcfbQL;J{JQ}SBQ)}.;Q(MMloe}M# Mg) v (sfo 9y 4l dw (gdd,
dguﬂoggﬁ,,uud)uﬂﬁo\.&twjutudte;mu;gdqu@,Qduaﬁt oS wle 5 CiES Gl s
3o OLL 53 5 s (6,8 oI e L Sl el 4 La $Kas 5 5 055 Oljee 5 65 0l o5y o bl Jad 5 Jsb
A5 el OLE 4 o 1y (5 2 ol st (6520500 OLE 457 51 0SS a5 1k 8 (58 0 ol 5208 s g5 03,557 05
ot oh 3 et s |y sy sl el s 2, 55 5l i Glomus versiforme &, s 55 585 sla Dl o s S
Sl 31 omen S odalie (513 gne Sl s et la ST s s 256 5 o bl 5 5ls 0L b 6 s Sl (s i

als OLa b arly K3 4 o (6208 (5525550 (ot ob Mo il cokd sl (sla b 1 Jls fme (B s) sla sl
505 (st o ¢33 55 5 e (Sl el o elsly ts ST sla o
Ao

L;b\;u@uat..uﬂg@dfuéuw@,\,&,ougf&@}@@;@tﬂAM)ﬁ,;fﬁ;\wTdu@a

o2l 53 (Goslinget al,2000 W,ls Jasws sla 55 5 delual Lol d 53 LOT Cuslin 5 GLLS sai 5 Ldy )3 cage Sl
A oS Lt 3 s i sl pSTB e gl polie 5 OT flie 53 5 S3bss Olje 5 1) Slidka S 3lsn 5B (s jon
4 530 Lagslad <SG 51 a5 VA 5 laggladss 5 doys AT IS ) glay dits (6505 58r e JSE5 40 530 OLLE ST e
S OBLE pl i 5 At (S35 e SIS @ 36 2155 QLS I (63 gome slukad s (5555800 o K5
e 31se sl 3 slaplail US55 5 (Smith and Red, 1997wl o .. 5 Yl e a5yl Ol i ¢y i (slaesl s
L T & ol o o bl S 5 pl 55 IS syT 5 UsSCSs slatlazle 3 gy s 26 Il S5 omen
3ol s & o sba w635 305Ke sla 2B 3,8 (Nehiset al., 2010 waly Y ST Y055 slagz 6
oS BB sy 5 ddls (6 2he Sl o 5l il Ly ea;ati,aﬁwifGjtsasdudg;&mowmw;g;;\ﬁ,
Gla S s 1y 2l el bods ey OLLE aiy, oSKas 5 5 O3y posSee zo6 (Pathak and Dhawen, 201@:15 s 5

1- Cypraceae
2 - Vesicular Arbuscular Fungi
AR



Als L o oSils —AYAY L5 g Ol Lol pshe o K ezt

55 ad s Lzl ol (Jshe 2ol sla Cas Sl I oS5 457 o OLy (Miransari et al., 200745 (g0 il 31 00 00
g8 ssam L Ottawag 5 Pz Pas Mag) om (sla 4l (Bedini et al,, 2008455 o o3, 15 Sk CoiS b oS ol &
sk, oSy 50558, e wlE gL 52 Sola gan Dsle gy Blod SEAVL s L eST s NS0T 52558

(F.Morin and J.A. Fortin, 1994u=ils dala L, o lusli

D5 (s ) (S Al L 53 ) Gl et le (59, VAM sl 7B 05 8T S o S 4 03 (g SR opl Sl Oa

b w9y 930

‘Glomusversiforme)cb.wtg.?p 7% s MM106 s M7cMg) mbaws a5 wlHeSh ool Ly eSO 4 ol iagh
odalin aw Jold 1SS 2 5 1SS b (Bobas SblS b = b B s (aals 5 Glomus etunicatum (Glomus interaradices
LSS 5 oSy sl 431 Jali AL g o plowil e 28 Soke 4 51 ol (655588 0dSCiils SLEL s SIS )
5 iy slaandad (i gl ot (5B ale Y SC)T 26 il (1 S8 o oS iz g okd Sl gy 4l 4w
UL (bl gl OIS 55 b Jlgs 5 A8 b glone Jlgi iy OIbI &S b OIS o gl e p 800 055 L (ST bsls
ST Ls (613 p o S o (6 el ¥ 31 iilor i 50 Cogr OT 51 oy 5 d S8 el 00 b 5 el ¥
58 531w (5 o il ab 5 Jgb ol gy Soe S|y o plonil LSS S i a SIS 5 OSSOl e 4 b Ll
4 Gl plis,l i dga;txtué)u O el 3087 OLL 53 5 A (5,8 o3Il ke Ldy Sl okeT 5 atle Sist 5 5 055 Oljee
S 2 & o 5 5 8 led l ana s (gl &5 sl s o s e S o8 L Bl S 28 st by
QTJ:o)'),JJ.u?LaJL@d‘jﬂj\4..4.aa;,\..‘:,4>'-L:zcj:oj,L;,fw’!v\.:\L;u.queafareamet%;phdLg
S5 6 b a3 Ve (Glos 53 05T 3 5 sz e OT Sl eslizal L ol (glapll 0L s ks & Il 65505 b s
st 6o 0315 3 S dloe (8l 5 68 ) olm pll eSist O35 aalsl 3 ik osls 15 38 Cub LOT &SCas 055 <

s ol 10 o 53 LSD gy 4 la 8ke dslie 5 ks BT SAS 1530 o5 b okl

zy o
GJG):;|Q,£.~L;LZ\: S/ (9 Sy MLZA.:&L.,...JLAG)LE ol b G jon QLALde:\: OLES s esls wi;l.:a s 2o

T8 i eds )l (e D8 ol ls Jdsb 4 i, sl jesls ST s Glomus interaradices s Glomus etunicatum
S dals Hles gsls il sl jig Gﬁpq@(;ﬁ:&u%/ﬂ‘) Sols sme 5 b a1y 6l s J b Glomus versiforme
S L35 Olge 6T s o smes (F.Morin and J.A. Fortin, 1994 2y mls L 8 (FV/P9) di ate | ojlustle Ik
b8 LS a5 0blE Kos a1 65 s Jobe ol sl Can Glomus versiforme £ 6 b S jes 0llS
2 e 5 olan i a ST o W 1y (6 Rt el s OT Jlis 4 5 axils 4ty Wy 4 658 L olS s
& gHie pobe Cla 3 G LVAM 2,6 & ol ods Oy g fh 03 206 55 & Comd 26 0l b Sy jon OLE
Harley and Smith, 1983,»:@u:,i\}?\\,QuLf&,Ju)opﬂaﬁjsuw&ﬂg{b)rgaswj b 05 g
wile b eyl S a8 ol S5 p5Y Lk sysT s a1 &8 sl 5 o )bt s I b o 22 My w0l (Kucey et al., 1988

YooX



Al b e g oiils AYAY 5 g2 Ol Lol pshe o K ezt

b aly 5 B sk blize 1o g a8 b al Kos 4 Coni M7 arly 3 o)l s 6SCast 5 5 055 5 &5 1 o co bt Lo ad
dsb asle 655 1) b 5 (2B pshe Jlie 51) S Jle Olge 4 g ls Gas o)lustli b8 4 b el ples )

a3 o 0L oylas s

oks (5,8 o310 Dliwo 51wl 5 2B ol 7 s Sl anglin ) 65t s

Dt Csha Jsh o Spaad Spgha Sig)s SER (s Yousal il
‘,J\l ALE ‘,J\l ALE o‘)\.u';w o‘)\...n';m
(cm) (mm) (9) (9)
z8 G.ver 5./ ¥fa  Y)hYa YY) a YaY/F¥a  Y¥/4a WXYa VYAV a
G.inter oV/\\b  ViAD ¥\/YY b WEiNYD  YYYYa ViYAab 1V/eop
G.etu ot/A1 ¢ ihab YYD VIMEY D YV/A4a Yo/YY b FV/FY b
Control tv/atd e/elc ARZARN VE¢/XAC Yo/«Y b ARVARAH e/eo ¢
L M.7 i a o)\ Y¥/F\ a YFa/7AC Yo/iv e YWY G 38/AY 3
. M.9 Yo/¥ ¢ Vi b YV/a. ¢ YooYea  TVdp VE/Fe de/eAC
MM.106 | 8¥/5% b V/iAa ¥./4\ b Voq/0Yp  Yo/dea \W/AVa  oi/iAD

(/0 413 gmn Sl J31) L5515 (65T s e OVl 657 2 U g (5Tl sl SGkee

u’jjﬂlﬂjb—;tjléﬁiﬂc_shdelﬁﬂﬁﬁjﬁ \_)54'._“1..“‘\_;.9'&.»1 Jsd
n_)'\.uni'\.ﬁdj.ln-m"\.ﬁ

a

80 b .
4 70
-3 d ed
3 60 edf egf hef hg 1 .
4 50 o
240
jj' 30
1 20
410
0
] ] = S ] ] = S ] ] = S
> = [ = = = o = = = @ =
(&) = = (&) = = (&) = =
G ° S G ° S s ° S
MM106 M7 M9
2 gl an L %5 Al j0 el la e gl Alie Cag s (5 la il )

C.gl.a.n

Bedini, S., Cristani, C., Avio, L., Sbrana, C., fimi, A. and Giovannetti, M. (2008): Influence afganic farming
on arbuscular mycorrhizal fungal populations in edierranean agro-ecosystem. Proceedings of 16tAM-
Organic World Congress, June 16-20, Modena, Italy.

F. Morin and J.A. Fortin1994. Apple rootstock response to vesicular-arbdasenycorrhizal fungi in a high
phosphorus soill. Amer.Soc.Hort.Sci.119 (3)78-583.

You¥



Als L o oSils —AYAY L5 g Ol Lol pshe o K ezt

Gosling, P., A. Hodge, GGoodless and G. Bending. 2006. Arbuscular mycorrhizal fungi andamg farming.
Agriculture, Ecosystems and Environment. 113:17-35

Haley, S.D, J.S. Quick and J.A. Morgan. 1993. Eeatikeaf water status evaluation and associatiofisladrgrown
winter wheat. Can. J. Plant Sci. 73: 55-63.

Kucey, R.M.N. 1988. Alteration of size of wheat t@®ystems and nitrogen fixation by associativeogign-fixing
bacteria measured under field conditions. Can.idrdyiol. 34:735-739.

Miransari, M., H.A.Bahrami, F. Rejali, M.J. Malakband H. Torabi. (2007): Using arbuscular mycazehio
reduce the stressful effects of soil compactioram (Zea mays L.) growth. Soil Biology and Biochistny 39:
2014-2026.

Nehs, U., F. Gohringer., S. Wittulsky., and S. Bi€2010. Fungal carbohydrate support in the ectomkgizal
symbiosis: a review. Plant Biol (Stuttj®(2):292-301.

Pathak, H. and V. Dhawan. (2010): Effecy of inoiigdartilizer, myorrhiza and farm yard manure oowth of
micropropagated apple rootstock M.7, for the proiducof graftable plants in one year. Acta HorgHIS) 865:209-
215.

Smith, S.E. And D.J. Read. 1997. Mycorrhizal bignis. San Diego: Academic Press, 815 p.

Improved vegetative growth of applerootstocks after inoculation with mycorrhizal fungi
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Abstract

Vesicular arbuscular mycorrhiza (VAM) is the mostrenon type of symbiosis between plants and soll
microorganisms. The beneficial effects of this fusgn nutrient uptake and improved growth has been
shown in some plants. Accordingly, to study theee of three fungiGlomus versiforme, Glomus
interaradices and Glomus etunicatum) on some growth parameters of three Apple rookstgi9, M7
and MM106), an experiment as factorial based onpteraly randomized design in greenhouse in six
months was designed. After implant and inoculatbruniform seedlings, they were heading from the
same height. And at the end of the experiment,tdeogth and diameter, leaf area, number of leanels
fresh and dry weight were measured in branch corfrioig new growth. And finally after extracting
roots, fungal colonization was determined. The ltesshowed that mycorrhizal plants relative to coint
plants produced more biomass. Between mycorrhigatrnentsGlomus versiforme More than two other
fungus improved vegetative parameters. And showede ntolonization than others. However, no
significant differences were observed between oftwegi. Also the effect of rootstocks on vegetative
parameter were significant. M9 showed a lower mifipal colonization than other rootstocks.

Keyword: Apple rootstocks, Growth parameters, Myi@al colonization, Symbiosis
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