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Table 1. Some peat moss properties
(According to company information)
Properties Unit Amount

Water holding capacity % 60
pH 6.5-5
EC 15
Organic mater % 20
Organic nitrogen % 0.2

P (P,0s) (mg kg™ 150-300
K (Kz0) (mg kg™ 100-400
N (mg kg™ 150-300
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Table 2. Variance Analysis of growth traits of MM106 apple rootstock under effects of Arbuscular Mycorrhiza Fungi
as well as culture media

Mean of Squares

Sov df Height Diameter  Number of leaves Leaf aria Root FW(g)  Root DW(qg)
Culture media 2 229196.3 2397 129.64" 1783705.58 " 5.083 2207
Mycrrhiza 3 95774.34™  0.06™ 604.77" 2762534.76™ 28.648™ 7.01"
Culture media and Mycrrhiza 6  5606.45™  0.074™ 28.42" 204697.10™ 2.279"™ 1.648"
Error 33 2183.50 0.1104 9.34 166639.71 2.232 0.255
CV (%) 11.249 8.13 10.58 11.935 27.858 29.84

VSRS PV A N |@h..~)o)|o e g I ﬁwﬁﬁ@:més*‘ns
ns, * and **: non significant, significant at 5% and 1% probability level, respectively.
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Table 3. Mean comparison of morphological traits of MM106 apple rootstock under effects of different culture media

Traits Height Diameter Number
Treatment (cm) (cm) of leaves
Peat moss 50.266 a 451a 30.313 a
Peat and Perlite 46.453 b 3.99b 29.250 a
Perlite 3751c 3.751 ¢ 24.93 b
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Means similar letter(s) are not significantly different at 5% probability level, using Duncan's Multiple Range Test.
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Table 4. Mean comparison of morphological traits of MM106 apple rootstock under effect of Arbuscular Mycorrhiza Fungi

Traits Height Number Root FW
Treatment (cm) of leaves (9)
G. intraradices 47.163 a 32.250 a 6.427 a
G. mosseae % G. intraradices 45,50 a 32.250 a 5.389 a
G. mosseae 45.292 a 30.583 a 6.462 a
Control 28.196 b 17583 b 3.179b
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Means similar letter(s) are not significantly different at 5% probability level, using Duncan's Multiple Range Test.
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Table 5. Variance Analysis of physiological parameters of MM106 apple rootstock under effect of Arbuscular
Mycorrhiza Fungi as well as culture media

Mean of Squares

SOV df Chlorophyll Root colonization P Zn Fe
Culture media 2 16.492 " 3.79™ 0.00543™ 86.15.8 47747
Mycrrhiza 3 1469.551™ 19465™ 0.00782™ 87.0372" 1370.1"
Culture media and Mycrrhiza 6 44,656 "™ 6.76™ 0.00516™ 76.6913" 980.7"
Error 33 57.190 55.662 0.00042 24.9175 404.430
CV (%) 7.724

12.47 11.814 16.04 23.07
Ao )3) g 0o, O Jlessl o jo jls pae gl e b ol 3 4y e

ns, * and **: non significant, significant at 5% and 1% probability level, respectively.
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Table 6. Mean comparison of MM106 apple rootstock under effect of different Arbuscular Mycorrhiza Fungi on
physiological components

Traits Chlorophyll Root colonization
Treatment (SPAD) (%)
G.intraradices 103.776 a 84.4a
G. mosseae x G. intraradices 104.025a 83.1la
G. mosseae 102.471a 71.88b
Control 81.33b 0c
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Means similar letter(s) are not significantly different at 5% probability level, using Duncan's Multiple Range Test
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Table 7. Interaction effects of Arbuscular Mycorrhiza Fungi as well as different culture media on growth traits and
tissue nutrients of MM106 apple rootstock

Traits Root (DW) Leaferea P Zn Fe

Treatment (9) (mm?) (9/100g) (mg/kg) (mg/kg)
Perlite * Control 0.9463 ¢ 1583 f 0.136d 31 a-d 58.15 fe
Perlite * M” 2.3917 a 3076.1 de 0.207 a-c 24.225d 82.65 b-f
Perlite * I” 3.06 a-c 3704.3 a-d 0.157d 26.075 cd 77.69 c-f
Perlite * M * | 194 a-c 3759.7 a-d 0.165 cd 34.50 a-c 63.25 d-f
Peat * Control 2.098 ab 42178 a 0.177 b-d 24d 11.13ab
Peat * M 2.9575a 3495.9 a-d 0.144d 27.250 b-d 96.26 a-c
Peat * | 29150 a 3310.7 b-e 0.224 a 36.50 a 123.03a
Peat* M * | 2.2488 ab 3915.8 ab 0.220 ab 35.50 ab 89.32 b-e
Peat & Perlite * Control 1.208 bc 2698.5e 0.158d 33a-c 95.62 a-d
Peat & Perlite * M 2.4825a 3173 c-e 0.159d 34 a-c 54.99 f
Peat & Perlite * | 2.34ab 4073 a 0.183 a-d 34.250 a-c 104.59 a-c
Peat & Perlite * M * | 2.3963 a 3876.5 a-c 0.167 ¢ 33a-c 89.16 b-e

Q5505 (g l0 sre B ao 100 Jleiz] mhaws 10 (Sils slasals wiz 03l Bl 1 (gt B 40 S pidie By syl sl SKile
Glumus intraradices :I Glumus musseae M : ;| Wl Le Jgaz )0 (g lais] By,

Means similar letter(s) are not significantly different at 5% probability level, using Duncan's Multiple Range Test.
The abbreviation in the table include: M: Glumus musseae, I: Glumus intraradices.

Gholami & Kuchaci, ) w5 ls oglas JolS gboas
JSis il S (sl i 5l oolaul (2001
losSuss)] 5 (U555 ameSiy SxSISS
Jli>lay (Baby & Manibushanrao) s 138 o 56
Bl p oS gloyie o JI dlse oszs o 4
b s (Jeffries & Barea, 2001) b oo iol3dl
St canlie YeSwg)l slaads z B cllad
Aoy ) 9Ky, S polas VS (Saif, 1981)
asbe opls JBal was o las |y slads jz,8 olS

ol B slvanS ) S 90,0 30 ol 50y

sy Gilwpels ey
Bl Oz by b @l b
iy S3leoslS woys p VsSugl sloat, 7,8
5 ol azils P</4)) o ame b olalS
oLlLS @ bgiye (o)0 AYFL) (giluiels ws o
owliél .cwl Glomus intraradices L oo lows
o @B g5 5 (2L BT a gilepsls v
Bble 3l a5 G55 sba(dsnh) wle o> o)ls
SilwyslS o ys a5 ansl eas (5 9ls 5 calisa
Aol kg B ol a5 e e il S
Sttt S5 Js s less lics,

lazo ,z,B LS ddy,y o ady ;7 B slbanS s, 5l s paar N S
Figure 1. A picture of Mycorrhiza vesicules in mycorrhizal plant root
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ABSTRACT

Tissue culture is one of the common methods for propagation of apple clones. However, low survival and
poor growth of these plants, after transplanting, limit the widespread use of this technique. The success
rate of this method can be increased by using bioagents such as arbuscular mycorrhizal fungi (AMF). In
this study, effect of mycorrhizal symbiosis and culture media on growth and establishment were studied
in acclimatization stage of micropropagated MM106 plants. This study was carried out in greenhouse
conditions as a factorial experiment based on a randomized complete design (RCD) with two factors
including four levels of mycorrhiza species (Glomus intraradices, Glomus mosseae, Glomus intradices +
Glomus mosseae and control) and three levels of substrates (peat moss, perlite, peat moss + perlit) with
four replications. After 15 weeks, some characteristics were measured. Results showed that symbiosis
with mycorrhizal fungi specially Glomus intraradices could increase plant height, leaf number, roots dry
and fresh weight, leaf chlorophyll, Phosphorus, Iron and Zinc levels. Height and fresh weight of roots
were increased (1.63 and 1.91 times, respectively) in inoculated plants with Glomus intraradices
compared to control. Also, the heightest amount of measured characteristics (except leaf area) was
obtained in inoculated plants with AMF and peat moss substrate.

Keywords: Apple, glomus mycorrhiza, peat moss, tissue culture.
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