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Potassium(mg/L) 0.55 0.63 0.45
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Carbon/nitrogen 114 12.4 15.2
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Table 3. The results of molecular identification of ectomycorrhizal fungi along with summer truffle (Tuber
aestivum) on the roots of oak trees in the studied sites by BLAST analysis and the relative abundance of species

5)lets s O Al s (ao3) sl
b5 el bl ol S )« ) Sl sl ol Frequency (%)
: . g Accession Maximum Lo e
Morphotype BLAST identifier number identity (%) Final identification ] ] ]
number y Sitel ~ Site2  Site3
1 Hortiboletus rubellus  KX907539.1 96.56 Boletus sp. - 5.9 -
) Cenococcum
2 Cenococcum geophilum ~ MT431587 100 geophilum 151 14.73 9.31
3 U”C“'t“r;gniem'oma HQ204660  98.04 Hebeloma sp. - - 8.97
4 Inocybe cf. rimosa FJ904153 93.18 Inocybe sp. 480 9.92 -
5 Inocybe oblectabilis ~ MH310744 9717 Inocybe 502 - .
oblectabilis
6 Lactarius fulvissimus ~ MZ410713 99.70 Lactarius 625 - -
fulvissimus
7 Uncultured Pezizaceae =~ KU238900 100 Pezizaceae 3.08 - -
8 Peziza sp. MH794942 99.52 Peziza sp 395 279 -
9 Russula bicolor KY681462 98.10 Russula bicolor - - 11.6
10 Uncultured Russula clone  KJ769295 99.17 Russula sp. 2.46 - -
1 Scleroderma verrucosum  EU784416 100 Scleroderma 530 419 1210
verrucosum
12 Unculured KP403049 99.70 Thelephoraceae - 449 -
Thelephoraceae clone
13 Tomentella sp. DQ974782 100 Tomentella sp 1073 11 2.53
14 Tomentella atramentaria  KC152246  99.85 Tomentella - 82 :
atramentaria
Uncultured
15 ectomycorrhiza EU563478 100 Tricholoma sp. 456 341 1.01
(Tricholoma) clone
16 Tuber aestivum EU326689 99.2 Tuber aestivum 37.85 35.35 54.48
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Table 4. Biodiversity indices of ectomycorrhizal fungi along with summer truffle (Tuber aestivum) on the roots
of oak trees in the studied sites

\u,_';.“g,)' E9i5 o jazls Vs Y dslise Y dakio
Biodiversity Index * Site 1 Site 2 Site 3
Species number 11 10 7
Shannon-Weiner diversity index 2.01° 1.98*% 1.41°
Simpson's diversity Index 5.14% 5.45% 1.92°
Pielou's evenness index 0.72% 0.71% 0.50°

el a0 0 Jloil s jo jlo ce gl Bueolis Jlaw oy alive e By )
! Different lower-case letters (i.e. a, b) in the rows mean significant difference (P<0.05).
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Figure 1. Rarefaction curves of ectomycorrhizal fungi along with summer truffle (Tuber aestivum) on the roots
of oak trees in the studied sites
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Figure 2. Rank - abundance curves of ectomycorrhizal fungi along with summer truffle (Tuber aestivum) on the
roots of oak trees in the studied sites
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Abstract

Cultivation of the summer truffle, Tuber aestivum Vittad., has become as a new agricultural activity
that for rural economies is often considerably more beneficial than conventional agriculture and also
promotes reforestation, as well as land use sustainability. Considering examples from Italy, Hungary,
Spain and France, truffle cultivation induces the economic and social development of small and rural
communities. Because there is no tradition of creating truffle gardens in lIran, knowledge of
environmental factors regulating the formation of T. aestivum fruiting bodies is limited. Since the
establishment of truffle plantations in the world, several studies have been conducted to improve their
productivity and stability. Success in the continuation of truffle plantations depends clearly on the
mycorrhizal status of the host trees over the years, from inoculated seedlings to truffle producing trees.
Therefore, monitoring the status of ectomycorrhizal fungi in the natural habitats of truffles and
increasing knowledge about ectomycorrhizal communities of T. aestivum host species is crucial to
ensure the successful production of summer truffles in truffle orchards. In this study, the presence of
T. aestivum ectomycorrhizae on roots of oak (Quercus castaneifolia) and its abundance in natural
habitats of truffle fungi in three selected sites in Golestan province was investigated and the diversity
and structure of other ectomycorrhizal fungi were evaluated. In selecting the studied sites, differences
in altitude, dominant geographical direction and plant species in the regions were considered. The
results showed that although the species composition was up to 70% similar between sites, but the
number of fungal species, diversity and species richness of fungi were different among sites with
different host plants and the site with only oak.
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