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Al')s.tract Acid raingistan important phenomelnon in the context of global climate ¢hangé; and can strongly influence forest ecology.
Ther@'Ii havé been many studies on the response;of plants to] acid 'I'lep,.. However, the effect of acid rain on soil microbial communities is
still 1argely unknown. Studying the effects of-acid rain on. 501], microbial community structure is of great significance for predicting the
interactive, effects of multiple climate factors on forest ecosystems in the future. Moso bamboo ( Phyllostachys edulis) is often cultivated
not only for its delicious shoots and versatile culms, but also as an important biomass resource in southern China. However, with its
robust growth and strong rhizomes, Moso bamboo populations have been expanding rapidly into adjacent forests. Different perturbation
regimes, including disturbance caused by simulated acid rain, can have significant effects on a soil fungal community in response to
Moso bamboo invasion into native broadleaf forest. To explore the effect of acid rain on a mixed forest of Moso bamboo and broadleaf
soil fungi diversity, and to understand the relationship between fungal community structure and acid rain stress, a mixed forest of Moso
bamboo and broadleaf ( transition forest) in Zhejiang Tianmu Mountain Nature Reserve was taken as the study site, and simulated acid
rain was set at different acidity according to the acid rain component of Linan in recent years. The experiment consisted of three
different treatments. Three gradients of simulated acid rain treatment [ pH 2.5, 4.0, and CK (lake water) ] were designed to
determine the effects of simulated acid rain on soil bacterial community diversity in transition forest. Soil DNA was extracted from the
soils for polymerase chain reaction amplification and high-throughput sequencing to study the effects of acid rain on the fungal
communities of the mixed forest of Moso bamboo and broadleaf soil. We obtained 601 287 sequences across the three types of sampling
sites. Sequences were affiliated to 13 different phyla throughout the dataset. The dominant fungal groups were Ascomycota,
Basidiomycota, Mortierellomycota, and Mucoromycota. Simulated acid significantly increased the number of operational taxonomic
units, Ace index, and Chaol index of fungal communities (P <0.05). The results of principal coordinates analysis ( PCoA) also
revealed that acid rain significantly modified the structure. The changes in soil fungal community structure were mainly related to the
abundance of genera Bifiguratu, Geminibasidium, Purpureocillium, and Oidiodendron, which could be utilized as indicator species to
determine changes in soil fungal community structure. Redundancy and correlation analysis showed that changes in basic
physicochemical factors in the soil, such as soil pH and total nitrogen, can significantly influence the composition of the fungal
community (P <0.05).

Key words:acid rain; Moso bamboo and broadleaved forest; fungal diversity; community structure; high-throughput sequencing
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Table 1

Effect of different treatments on soil physicochemical properties and microbial biomass
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o P /gkg™! /gkg™!

Tl  4.07+0.08b 3.11 +0.03b 11.13 £1.05b 21.46 +1.35b 118.93 +4.23b 214.60 +8.60b 548. 10 =7.76b

T2 3.24+0.09¢ 3.78 £0.09a 8.24 +0.82¢ 26.60 +1. 13a
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Fig. 1 Rarefaction curves showing the OTU detection
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under different treatment conditions
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Table 2 Sequencing data statistics p [
g A WIEH FHRE by | o dTIFIIK I bp I /b
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T1-2 71203 16362 959 .81 [ |18 4ﬂ;«$€ e
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e 1 esos 1_6"@944%;,}”' 245.36 ' ¢ ) w754 a5 (W _-
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gk =1 f 47558 14825 518 5 42.35 ) 7 A6 410 %
CK-2 /i L 57 642 A 10?633" 244.76[ g 163 407,
© K3 - 70 103 /16468876 234.92 4 168 a3
20. 18%;H1 ﬁ’iﬂ#f@iﬁ%ﬂﬁ FORER orl” éﬂﬁ%ﬁt’/ CK (602) T2861)
PR 22020 15 20 32. 89%; CK AL FRREHy 11 AT 1Y / P
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Fig. 2 Venn diagram showing the number of shared and exclusive

fungal OTU under different treatment conditions
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Table 3 Soil fungal community a-diversity indexes under different treatment conditions

Kb FR Ace T8%L Chaol 5% Shannon T84 Simpson FH4% R
T1 657. 85 +76. 19a 652.56 +78. 62a 3.44 +0. 80a 0.1084 +0.061 7a 0.99 +0.000 la
T2 445.90 +167. 33ab 446.09 +167.01ab 3.06 +0. 82a 0.1618 £0.1429a 0.99 +0. 000 3a
CK 276. 46 +83.20b 279.93 +83. 16b 3.14 0. 75a 0.1525 +0.1299a 0.99 +£0. 000 9a

1) [FFVER G AR TR R R 227 B3 (P <0.05)

04 - ANOSIM, r = 0.703 7, P = 0.006
ADONIS, /2 = 0.421 0, P = 0.008
02
g
o
o
< 0
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Fig. 3 Soil fungal community structure under different
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Fig. 4 Composition of phylum level and cladogram of soil fungi community under different treatment conditions( LAD score =4.0)
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R4 TEEENE . SHEMESEAMR BEDSEHEXSHD
Table 4  Correlation coefficients between soil fungal community a-diversity indices and soil physicochemical properties, microbial biomass
iR pH N C/N socC DOC AN MBC MBN
Ace -0.876™ 0.765 " 0.667 " -0.624" -0.505 0.632" -0.519 -0. 600
Chaol -0.881™ 0.769 * 0.672* -0.629" -0.511 0.638" -0.527 -0. 605
Shannon 0. 062 0. 047 -0.028 0. 002 0.073 0. 087 0. 111 0. 097
Simpson -0.018 -0.051 0. 063 -0.001 -0.053 -0.097 -0.116 0.075

1) # #5% P<0.05, * * 35 P <0.01

SR ETEE, 1 pH B2 MR, T E R o 2R
A AWE i .

T XA TR S AR - S L RV 454 5 A
T RDA 4347 (18 5) , 455 s 25— Rl A e — 5l 2
FRAAR R SR F) 90. 71 %, P 3 Pl K40 BE
S e R K %o S LRI S5 M R S . B
Pk 1 45 R WoR R FAA T, 158 pH(R® =
0.65,P =0.038) Fll+1% TN(R> =0.63,P =0.041)
IR R =N e R C A o PN Y S L o T

Glomeromycota (r = 0. 670 ) I Chytridiomycota ( r =
0.749) & i & IEAH & (P <0.05) , 5 Basidiomycota
(r=-0.750) ,unclassified_k_Fungi(r = —0.733)
Mortierellomycota(r = — 0. 670 ) | Rozellomycota (r =
~0.711) 1 GS19(r = -0.746) & B EF R K (P <
0.05), 13 TN 5 unclassified_k_Fungi(r =0.717)
F1 Mortierellomycota( r = 0. 683 ) £ . & IEAH S (P <
0.05), 5 Glomeromycota (r = - 0.792 ) il
Chytridiomycota(r = = 0.730) & i 3 ffi iﬁ%( P <

- | &l g
(% 5), 14 pH 5 Ascomycota (r = 0.783) . 0.05). ] =/ {
150
A T2
N ® T
A ¢ CK
100 - e
Mortierellomycota
SOC AN
50
®
g:f Mucoromycota
g: Glomeromycota Ascamycoti
= 0+ unclassified k_ Fungi §4———— G sy
& o >
ﬁ _’_‘,_/"’
g _— MBN
5 Basidiomycota 4 CN
= A .MBL‘ .
[
=100 |
A pH
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Fig. 5 RDA of both soil fungal community and environmental factors
x5 TEEHITKESEAMEREHEXED T
Table 5  Correlation analysis between physicochemical properties and fungal community on phylum level
WiH pH TN C/N soc DoC AN MBC MBN
Ascomycota 0.783 " -0.255 0. 150 -0.217 0.233 -0.233 0.183 0. 300
Basidiomycota -0.750 " 0. 450 -0.433 0. 500 -0.783 " 0.417 -0.467 -0.700 "
unclassified_k__Fungi -0.733* 0.717 " -0.383 0.383 -0.583 0. 367 —-0.450 -0.550
Mortierellomycota -0.670" 0.683 " -0.083 0. 300 -0.083 0.267 -0.167 -0.250
Mucoromycota -0.512 0. 583 -0. 650 0. 600 -0.417 0. 650 -0.633 -0.433
Glomeromycota 0.670 " -0.792 " 0.757* -0.652 0.749 " -0.705 " 0.740 " 0.766 "
Rozellomycota -0.711°"° 0. 500 -0.417 0.517 -0.633 0. 500 -0.350 -0. 600
Chytridiomycota 0.749 " -0.730" 0.758 " -0.840 0.785" -0.895™ 0.840 ™ 0.785"
GS19 -0.746 " 0. 450 -0.029 0. 168 -0.317 0. 168 -0.030 -0.297
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