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Table 1. Selected physical and chemical characteristics of studied soil.

J oS Sl . P
EC pH Organic carbon Clay o ==
dS/m Sand Soil texture
%
2.07 8.76 0.2 8.2 91.8

(Sandy)
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Table 2. The mean squares of drought and mycorrhizal fungi effect on some soil properties.

s oSk o R 1) Ol 3508 i3
A O o] LU S ol e e
Gl s S dsE Al sl el s i s
: ] Glomali Root Degree of S £variati
Mean weight Shear  Penetration Bulk omalin Colonization  freedom ources of variation
diameter stress resistance density
0.2%* 0.22%* 45.09** 0.644%* 141348.09** 574.84%* 2 d
Drought
G
0.13%* 0.04**  2329.79%* 0.246%* 250618.58** 2493.81%** 3 &
Fungi
ns ns G)GXJC"L
0.017%* 0.006%* 1.71 0.005 3645.7%* 18.11%* 6
DroughtxFungi
Uast
0.0001 0.03 26.52 0.11 8.9 2.12 24
Error
SR/ R
0.45 9.7 10.09 429 8.08 4.85 - o

Coefficient of variation

Aoy ) 0 JL&;—\&ﬁ;\:Wd:W}%)A{M) ‘

# ns

" * %% None significant, significant at P<0.01 and P<0.05, respectively.
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Figure 1. The interaction effect of fungi and moisture levels of soil on root colonization. Means with dissimilar
letters are significantly different at P<(0.01.
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Figure 2. The interaction effect of fungi and moisture levels of soil on glomalin. Means with dissimilar letters
are significantly different at P<0.01.
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Figure 3. Glomalin production by G. intrardices at different soil moisture levels by polyacrylamide gel method.
Wells from left to right: Ladder (10-250KDa), S, (80% of FC), S, (50% of FC), S; (20% of FC), and Control

(80% of FC and without inoculation).
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Figure 4. The effect of soil moisture levels on bulk density. Means with dissimilar letters are significantly

different at P<0.01.
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Figure 5. Mycorrhizal symbiosis effect on soil bulk density. Means with dissimilar letters are significantly

different at P<0.01.
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Figure 6. Effect of moisture level on soil penetration resistance. Means with dissimilar letters are significantly
different at P<0.01.
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Figure 7. Effect of mycorrhizal symbiosis on soil penetration resistance. Means with dissimilar letters are
significantly different at P<0.01.
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Figure 8. The interaction effect of drought and fungi on shear strength. Means with dissimilar letters are

significantly different at P<0.01.
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Figure 9.The interaction effect of fungi and soil moisture levels on mean weight diameter of aggregates. Means

with dissimilar letters are significantly different at P<0.01.
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Abstract

Background and Objectives: A lot of arid and semi-arid deserts are comprised of sandy hills.
The major problems in these coarse-textured soils including low organic matter, high percentage
of sand and unstable aggregates have led to restricted use of these soils. Arbuscular mycorrhizal
fungi by exudation of a glycoprotein called glomalin has a considerable role in improving soil
structure and aggregate stability. These fungi enhance tolerance of plants to environmental
stresses by increasing plant resistance in desert lands which leads to a better establishment in
this area. The aim of the present study was to investigate the impact of arbuscular mycorrhizal
fungi symbiosis to improve the physical and mechanical properties and glomalin content of
sandy soil under cultivation of blue panic grass and drought stress.

Materials and Methods: In order to study the effect of different contents of soil moisture [80%
(Control, S)), 50% (S,) and 20% of field capacity (S;)] and arbuscular mycorrhizal fungi
inoculants [Control (NM), Glomus mosseae (GM), Glomus intraradices (GI) and simultaneous
inoculation of both fungi (MI)] an experiment as factorial in completely randomized design was
conducted. The rhizomes has been cultivated in pot contains 8 Kg of soil after adding inoculant
at depth of 5 cm of soil, thereafter the pots kept for 3 months at relatively controlled condition.
At the end of the experiment root colonization percentage and quality and quantity of glomalin,
bulk density, shear strength, pentration resistance and aggregate stability by dry sieving method
were measured.

Results: Mycorrhizal symbiosis and drought stress significantly increased glomalin content of
the soil. Protein bands on polyacrylamide gel reflect the more expression of the glycoprotein
under stress as a defense mechanism to drought. Root colonization was significantly reduced
under drought stress and significantly increased by mycorrhizal symbiosis. The effect of
simultaneous treatments proved to be efficient on shear strength of soil. The aggregate stability
increased by increasing moisture content of soil and application arboscular mycorrhiza fungi,
but interaction effect of fungi and moisture content was not significant on bulk density and
penetration resistance of soil. In the mycorrhizal treatments bulk density decreased and
penetration resistance increased.

Conclusion: Mycorrhizal symbiosis reduced the negative effects of drought stress in the soil. The
results showed more efficiency of Glomus intraradices than Glomus mosseae to decrease negative
effect of drought on soil. Arboscular Mycorrhizal fungi can help to reduce soil erosion by
improving plant growth, soil physical and mechanical properties by glomalin exudation increment.
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