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The variations of mycorrhizal fungi diversity among different growing periods of
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Abstract; All orchids have an obligate relationship with mycorrhizal symbionts during seed germination under field
conditions, and in many species, the dependency on fungi as a carbohydrate source is prolonged into adulthood. Diversity of
orchid mycorrhiza is defined as the species of mycorrhizal fungi compatible with an orchid and the shape of compatibility
links between orchids and fungi are referred to as webs. According to traditional records, the majority of mycobiont in
terrestrial orchid mycorrhiza belonged in several certain taxonomic groups of basidiomycetes, and there were specific
relationships between orchids and fungi. Subsequent studies indicate a more complex situation. The factors which influence
the diversity of orchid mycorrhizal fungi is not exactly known. Trophic styles, geographical differences, environmental
conditions, or life stages have been reported to play a role in the fungal diversity. Considering the huge temperate zone and
alpine mountains, China has rich terrestrial orchid resources. The Huanglong Valley in Sichuan Province, at an elevation of

3100 —3569 meter and 3. Skilometers long, is the largest travertine region in the world. Profuse terrestrial orchids from 30
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species in 19 genera were found in this narrow valley. Huanglong Valley is one of the temperate terrestrial orchid
distribution centers in China. These orchids grew in two different habitats. One was open shrubs with travertine stream
flows; another was relative dense mixed coniferous broad-leaved forests without water flows. Cypripedium flavum, Galearis
diantha, Ponerorchis chusua and Phaius delavayi were the main orchid species found in open shrub habitat with abundant
individuals. Tipularia szechuanica, Platanthera minutiflora, Corallorhiza trifida and Neottia acuminata were the dominant
orchid species in forest habitat, the latter two species were myco-heterotrophic, which rely on mycorrhizal fungi throughout
their lifetime. From a conservation perspective, this study investigated the diversity of mycorrhizal fungi of temperat wild
orchids in the Huanglong Valley, and whether the fungal diversity would vary between different growing periods of orchids,
and with the species of host orchids from different habitat. Samples were taken in the different seasons over one year. The
mycorrhizal fungi were isolated in tissue blocks cultivation, and identified by using micro structure examination and ITS
gene sequence analysis methods. We investigated the diversity of mycorrhizal fungi with species number and Simpson’s
diversity index. The phylogenetic diversity of fungi isolates was also investigated. Forty-one fungi species were isolated from
the samples. It was very rare for the eight orchids to share similar species during the same growing period. The molecular
phylogeny indicated that the fungi mainly belonged to Helotiales and Hypocreales of Ascomycota, and Tulasnella of
Basidiomycota. The Ascomycota was dominant, containing 35 species. Mycorrhizal fungi specificity at the species level was
not been found except for Galearis diantha, which was associated with only Hypocrea fungi through out the whole growing
season. Species number and Simpson diversity index (D) of mycorrhizal fungi from the orchids growing in a forest habitat
were higher than those in a travertine habitat. The variation patterns of mycorrhizal fungi diversity from both habitats were
synchronized with the season changing pattern of the Huanglong Vally. The peak of mycorrhizal fungi diversity appeared in
the vegetative period, and the minimum value was in the fruiting period. Moreover, the changing pattern of the mycorrhizal
fungi diversity between different growing periods was closely associated with the nutrition requirement of the orchids during

different growing stages.
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Table 1 Mycorrhizal fungi isolates and identified information from Huanglong dominate orchids

BRELER EE/ Sy EHB Bics BARHEE %
Identification results Host/ Growing stage GenBank code Identity percentage
Acremonium cyanophagus Cf2 DQ393594 98
Acremonium sp. Pm/2 EF577238 99
Alternaria alternata Pm/2 EU594567 99
Ascobolus crenulatus Ts/2 DQ491504 95
Cadophora melinii Pd/1 DQ404351 96
Cordyceps sinensis Cv/1 EF488439 97
Creosphaeria sassafras Ts/2 AJ390424 99
Cryptosporiopsis radicicola Cf2 AF141193 99
Fusarium tricinctum Pd2 AY188923 100
Gliomastix murorum Ct/2; Pm/3; Ts/2 EU326188 98
Helotiales sp. Ts/1; Ts/3 EF093150 96
Helotiales sp. Ts/1 EU649082 99
Hypocrea pachybasioides Pc/1; Pm/2; Ts/3 AY240843 99
Hypocrea virens Gd2 AY154945 98
Hypocrea viridescens Ct/2; Na/l EF488156 100
Lecythophora sp. Pe/2; Pm/3 AY219880 98
Monacrosporium cionopagum Na/1 U51968 98
Mycorrhizal bisidimomycete Na/2 AB176569 97
Monodictys arctica C2 EU686521 99
Mortierella sp. Na/1 AF461617 98
Mortierella sp. Pc/3 EU240119 98
Nectriaceae sp. Ts/3 AJ879669 97
Nemania serpens Ts/3 EF155504 99
Parapleurotheciopsis inaequiseptata Pc/3 EU040235 97
Rhizoctonia sp. Ts/1 AY443531 98
Thysanophora penicillioides Ts/1 AB175237 98
Trichoderma album Gd/1 AJ608991 100
Trichoderma koningii C/1 AF055219 98
Trichoderma longipile Gd2 AY865630 98
Trichoderma oblongisporum Pd/3 DQ083020 100
Tulasnellaceae sp. Pd/1 DQ925498 95
Tulasnella sp. C/1 DQ834402 97
Tulasnella sp. Ts/1 AY373305 100
Xylaria arbuscula Pm/1 AF163029 96
Valsa malicola Ts/1 EF447416 98
Vouchered mycorrhizae Pd2 EF026054 99
Uncultured bisidiomycete Na/2 AM901990 97
Uncultured fungus Cf2 EF159528 100
Uncultured fungus Ct/1; Pd/1 EUS554737 99
Uncultured fungus Na/1 EU113197 95
Uncultured soil fungus Cf/1,2; Ts/3 AM229059 97

w1 FRWZEN,2 FORTEM,3 R Pd: ADAERS T2  CF BEAEAN 22 5 Pe. - A /NI 22 5 Gd - 25822 5 Gt B 22 s Na RJB 5 L 22 P
INETE B2 5 Ts B 22
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Fig.1 Phylogenesis tree of the ITS sequences of mycorrhizal fungi isolated from the roots of terrestrial orchids in the Huanglong

Valley, Sichuan
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