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1- Specific root length (SRL)
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Table 1- ANOVA of BAPXIBA <BAPXGA; effects on the shoot proliferation of Natanzi pear
Ol po (ko

[A2) POV 5 V1
e e Mean of squares
HESPH) |KeY] 151
Source of variation e Wl Al &5l a2
Number of lateral branches df
BAP 89.93" 3
GA, 5.09 3
BAPxGA; 575" 9
BAPxIBA 937" 9
- ] .
ol sl 0.61 30
Error
e ey 21.88

Coefficient of variations (%)

2oy ) Jleis gaw 5 )b ane®F
**Significant at 1% probability level

gy 9 (K9, bl pab CoTVAMS g MS Gl Lo 93 3 (5335 (W5 (sdigein )y (2l jduly ) )3 - Y Jo

Table 2- Rooting percentage of Natanzi pear explants in MS and 2MS medium under dark and light conditions

ot oo 29 IBA sl NAA sl
Medium Light (mg.L) Rooting (%) (mg.L) Rooting (%)
0 00.00 0 00.00
0.5 25.00 0.1 12.50
N 1 33.33 0.3 23.07
1.5 58.33 0.5 25.00
" low JS Total treatments 37.5 slew S Total treatments 19.50
MS 0 00.00 0 00.00
0.5 00.00 0.1 31.25
1 6.25 0.3 37.50
) 1.5 8.33 0.5 56.25
e JS 7.50 st JS 41.66
0 8.33 0 8.33
0.5 12.50 0.1 00.00
N 1 37.50 0.3 33.33
1.5 6.25 0.5 41.66
slew JS Total treatments 18.75 slew JS Total treatments 37.50
72MS 0 00.00 0 00.00
0.5 6.25 0.1 41.66
1 31.25 0.3 25.00
) 1.5 58.33 0.5 33.33
slow JS Total treatments 27.08 slew S Total treatments 33.33

Adloe )58 S92 pis g d9xg S 4 gt
+ And — Respectively means with and without light
il o e o lualie S 4 cdale ja ond oad, linlie pud Jols clale ja ) o
*Percentage in each concentration comes from division of rooted observations of each hormone concentration into
total observations of treatment.
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Figure 1- Compares the average levels of BAPXGA; (a) and BAP*XIBA (b) on shoot proliferation
of Natanzi pear using LSD Test (o =0.01)
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Table 3- ANOVA of root morphological traits of Natanzi pear seedling affected by substrates and mycorrhizal fungi

Olr o 305k
Mean of squares

o BoF & 9255 Comnd Wy ) pogasce Job Al s by y sl SSle
i A @331 Width to depth ratio  Specific root length Number of Average root
Sl oo Df (cm/cm) (cm/cm’®) roots (n) diameter (cm)
Source of variation
el
- 1 0.06™ 10°7.7.8 10°".11.68 0.04™
Culture media
5 o z,6 x .
g © 3 0.15™ 10%.7.78 10%12.83 0.55™
Mycorrhizae
@ cudlS yin
Culture media x 3 0.29° 710%10.95 10737.64 2.99™
Mycorrhizae
ilejl sl
i 24 0.07 10%2.05 994.4 0.21
Error
s
T 2133 2451 23.87 10.76
Coefficient of variations (%)
kk ok ns

o) g ho)d O Jlais] e j3 )b e g I xe s g 4 T
ns, * and **: non-significant, significant at 5% and 1% probability level, respectively.

Cod i (W SazalS dudy; GoawliHigl Mo yd 9 S g hand CBIE uillg 505 —E g
152595k Sl ,B § CulS (5 yiuns iU
Table 4- ANOVA of phosphorus leaf content and the root colonization percentage of Natanzi pear seedlings
affected by substrates and mycorrhizal fungi

KA JVES I Wl po (ko
Source of variation Mean of squares
&3N3 an 43 Ol 39gl5" o5 Sd CLals
dr Colonization Concentration of phosphorus
(%) (mg/g DW)
WK X Aok
o 1 110.51™ 15.65
Media
[ L a t] ok
sl & 3 3917.12 1.59™
Mycorrhizae
£l cuils "
& _ 3 275.45™ 5.38
Media x Mycorrhizae
bl ol
e 16 139.01 0.67
Error
WO
e 1 23.66 26.62

Coefficient of variations (%)

o)) Jlais] grdaw 3 I3 gz g I3 dxe b iy 4 FEg 1S

ns and **: non-significant, and significant at 1% probability level, respectively.
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Figure 2— The effect of mycorrhizal fungi and the substrate on root growth characteristics, Average root diameter (a),
Number of roots (b), Specific root length (c) and Width to depth ratio (d), of seedlings Natanzi pear using LSD Test (o =0.01)
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Figure 3— The effect of mycorrhizal fungi and the substrate on the root phosphorus content (a) and the colonization

percentage (b) of Natanzi pear seedlings using LSD Test (o =0.01)
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Introduction: Natanzi, a native pear cultivar of Iran, is one of the Iranian high quality and commercial pear. True
plant type can be produced with in vitro micropropagation. Micropropagation used for species that have long generation
time, low levels of seed production, or seeds that do not readily germinate. Auxins in various concentrations are used
for rooting depending on the different conditions of the tissue and culture medium. After propagation one of the
problems with the production of plants through micropropagation is acclimatization. Low survival and poor growth of
rooted seedlings in in vitro conditions after transferring to the environment, limits the use of tissue culture. The fungi
symbiosis with root can enhance the success of this method. Natanzi pear propagation in Murashige and Skoog (MS)
and propagated seedling acclimatization with mycorrhiza treatment were not reported. The aim of this study is
evaluation the effects of various concentrations of BAP, IBA and GAj; on shooting, and NAA and IBA on rooting of
Natanzi pear. In the second part of this experiment, the effects of mycorrhizal fungi on root development and absorption
of phosphorus were evaluated.

Materials and Methods: In this study one-year branch buds of P.communis cv. Natanz from a wild mature tree
native in village Tame, Natanz city, Isfahan Province, were used as plant material. Natanzi pear cutting were propagated
supplemented with MS media under factorial experimental designs with three replications. Shoot proliferation in MS
and MS with half concentration by BAP, IBA and GAj; were studied. Four different levels of IBA and NAA under light
and dark condition for rooting were studied. After rooting plants were transplanted into 10 cmx12 cm plastic pots.
Transplant was made in conditions of high ambient humidity to reduce damage to the plantlets. At transplant, pots were
filled with different sterilized substrates, composed of mixtures of a coco peat:perlit and peat moss:perlit at a 1:1 (v/v)
ratio. Substrates were wetted before filling the pots. At transplant, plants were inoculated with the AM fungus Glomus
mosseae and G. intraradices, in the form of a mixture of spores, soil, and infected clover roots. Ten grams of inoculum
were placed in each planting hole about 1 cm below the roots, for a total treatment. 10 g of the autoclaved mixed soil
used for inoculated control treatment. Acclimatization, seedling survival, colonization, phosphorus concentrations and
some morphological characteristics of root such as root characteristic were evaluated under G. mosseae and G.
intraradices infection. Also two different bed, coco peat:perlite and peat moss:perlite at a 1:1 (v/v) ratio were examined.
At the end of the experiment, Roots plants were stained to assess mycorrhiza colonization using Phillips and Hayman
method (??7??). Colonization percentages of colonization were measured using Giovannetti and Mosse method. The total
P concentration of plants was assessed using standard analytical techniques.

Results and Discussions: BAP (3 mg L") with IBA (0.5 mg L) is suitable of Natanzi pear proliferation under
micropropagation condition. The highest rooting of Natanzi pear under in vitro condition were reported in MS and
%MS and 0.5 mg L' NAA under light and dark conditions, respectively. The results of experiments on Natanzi pear
showed a positive effect of mycorhiza on the growth of infected seedlings compared to control treatments. Finally
100% of seedling were survived after acclimatization with mycorrhiza. Mycorrhiza increased the seedling length and
root growth characteristics. No significant differences were observed in colonization of different mycorrhiza infection.
Peat moss with no treatment (control) showed the most phosphorus concentrations and peat moss with G. mosseae
mycorrhiza showed the most average root diameter.

Conclusions: BAP and IBA (3 x 0.5 mg L) showed significant effect on proliferation and NAA (0.5 mg L") on
rooting in MS respectively. Peat moss with G. mosseae is suitable to increase the acclimatization of Natanzi pear
seedlings. Mycorrhiza increased the length of seedling and root growth characteristics during eight weeks of
acclimatization. Natanzi pear seedlings showed the highest growth under G. intraradices treatment in peat moss. G.
mosseae showed a significant effect on the average root diameter in peat moss. Results of leaf phosphorus concentration
and root colonization percentage showed that there was no significant correlation between phosphorus concentration
and colonization percentage.
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