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Effect of Aluminum Stress on Fungal Community Diversity in Acidic Red Soils
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(1.School of Life Sciences, Jinggangshan University, Ji’an 343009, China; 2. Jiangxi Academy of Forestry, Nanchang 330013, China; 3. De-
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Abstract : Aluminum ( Al) in acidic soils shows toxicity to soil microbes. In this study, we constructed fungal internal transcribed spacer
(ITS) rDNAs clone library using the PCR—amplified restriction fragment length polymorphism (PCR-RFLP) method, and comparatively
studied the responses of fungal community in forest soil and agriculture soil to Al stress. A total of six fungal clone communities was obtained
from the tested soil samples. Clones of each library were randomly selected for PCR —RFLP analysis of ITS rDNA fragments. Totally 77
genotypes were identified by RFLP fingerprinting and sequenced. These 77 genotypes were then sequenced and their respective phylotypes
were identified through the Basic Local Alignment Search Tool (BLAST) of the National Center for Biotechnology Information( NCBI ) with
similarity of 95%~100%. Sequence results revealed that 79.2%(61) of the clone sequences have the highest similarity with those of the As—
comycota, Basidiomycota and Glomeromycota, and 20.8% (16 ) have near similarity with unclassified fungi. Basidiomycota was predominant
in both soils. The Simpson, Shannon and Chaol indices all showed that Al addition reduced the richness and diversity of soil fungi. Howev—
er, the diversity of fungal communities was lower in the forest soil than in the agriculture soil. Elevated Al increased the relative abundance
of Ascomycota but decreased that of Basidiomycota, thus evolving into dominant population in high Al soils.

Keywords: aluminum stress; acidic red soils; fungal community diversity; PCR-RFLP
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Table 1 Basic physicochemical properties of studied soils
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Figure 1 Soil DNA (A) and PCR amplification of ITS rDNA fragments(B)
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Table 2 Fungal diversity index in ITS rDNA clone libraries from
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Figure 2 Rarefaction curves for OTUs of ITS rDNAs gene clones in different Al treated acidic red soil samples
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Table 3 Relative abundances of fungal groups( %)

LR AE 134 25 R G W) S 0 A e 1 i Bl i

Fungi groups ~ Total Fo  Fro  Fao Ao A Awm
Ascomycota 299 305 294 444 283 313 385 e @Eﬁﬁ%i%ﬁiﬁﬁ ° ?ﬁﬁﬁ ’ ﬁl\ﬁ‘ﬂ:ﬁﬂg Qﬂsﬁ‘l‘ﬁgxd‘
Basidiomycota  48.1 500 459 233 52.1 437 346 TIEEE R 2R I RE A5, N4 s |
Glomeromycota 120 280 0 0 0 0 0 A 245 e A2 RE L S5 351 25 B i) - 498 B TR AR 8 RIS

Unclassified fungi 208 167 247 333 196 250 269

67

AB712008

AB712023

HQ850429 Fungal sp. H8402 18S ribosomal RNA gene, partial sequence
AJ633588 Uncultured Ectomycorrhizal fungusd 18S rRNA gene
AB712016

DQ420769 Uncultured soil fungusd clone 265-2 18S ribosomal RNA gene
AB712019

DQ273336 Uncultured Pezizomycotina clone L10 18S ribosomal RNA gene
AB712027

AB712024

AB636440 Uncultured Phialocephala genes for 18S rRNA, ITSD1, 5.85 rRNA, ITSD2, 28S rRNA, complete and partila sequence
JQ663620

AB711985

AB712026

AB712020

JF340238 Scytalisdium lignicola strain M6 18S ribosomal RNA gene

32
100

23

92 AF013230 Rhizosphaera pini 18S ribosomal RNA gene, partial sequence
AB712015
AB712021
AB711973

IN638454 Botryosphaeria dothidsea strain LMF1 188 ribosomal RNA gene

AY943046 Westerdykella globosa IFO 32588 internal transderibed spacer 1, partial sequence ——
FN428894 Vascellum pratensde DNA, 18S rRNA, ITS1, 5.8S rRNA, ITS2, 28S rRNA region
AB711991
34 AB712002

65 AB067725 Vsdsdxcellum pratensde DNA,18S rRNA,ITS1,5.8S rRNA,ITS2,28S rRNA region
L AB712003
23 AB520489 Uncultured fungus genes for 185 rRNA, ITS1, 5.8S rRNAITS2, 285 rRNA partial and completes sequence

AL

68

AB712001

AMO076659 Uncultured A garicales 18S (partial ), 5.85 rRNA, rRNA gene, 285 rRNA gene
50 |:U66450 Omphalina pyxidata small subunit ribosomal RNA gene, partial sequence
. ABT711970

5

HQ604748 Hypholoma capnotsdesd isolate WZ6 voucher UBCF 19747 18S ribosomal RNA gene
AB712004
9 AB711998

31 GQ994981 Inocybe umbratica voucher AJ118S ribosomal RNA gene, partial sequence
AB711972
GU083134
AY634127 Uncultured Ectomyxcomhiza ( Ceratobasidiaceae )4074 intemal transdxeribed, spacer 1, partial sequence
AB711981
AB711987
AB712018
DQ061931 Uncultured Rhizoctoniaisolate IT1B-10r intemal transdxeribed, spacer 1, partial sequence
7 AB711967

100 JQ311086 Uncultured soil fungus clone OTU97-330 28S ribosomal RNA gene

63—AB711968

96 AY569022 Hydnellum aurantiacum internal transcribed spacer 1, partial sequence

L AB711983

94

42
61

25

AB712006

_EF]MOS% Uncultured fungus clone NHPY37 internal transcribed spacer 1, partial sequence
42
73—GQ268619 Uncultured Hysdterangium type OTU:LH72 18S ribosdomal RNA gene —

—AB711984 :l
87 “—FR750200 Glomusd irregulare 18 S rRNA gene(partial ) ,ITSD1,5.8S RNA gene
IiHQ124538 Uncultured fungus clone F66ONOBQO2FQKWS 18S ribosdomal RNA gene___

T3 AB711954
}@'_T:Ammsz
99L—AB711978

&3 EFITSIDNA W EERRELEW
Figure 3 A dendrogram of soil fungi based on ITS rDNA sequencing
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