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Abstract; Soil fungi are crucial for sustaining plant abovegroung biomass and in turn, plants influence the soil fungal
community composition via root exudates. However, the impact of forest tree species on soil fungi, including the composition
and diversity of their functional communities, is not well understood. In this study, Picea asperata natural forest with similar
ages at two altitudes (2900 m and 3200 m) in the subalpine mountains of western Sichuan were selected to analyze the

changes of soil fungi and their functional fungal communities composition and diversity by collecting the rhizosphere, non-
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rhizosphere and bulk soil samples. The high-throughput sequencing technology and FUNGuild database comparison were
used. The results show that the composition and diversity of soil fungi and their functional fungal communities were not
significantly different among the three soil sampling sites, however, there were significant differences in the composition and
diversity of soil fungi and their functional fungal communities between the two altitudes. For example, the dominant fungal
genera at 2900 m and 3200 m were Sebacina and Russula, respectively. For the a diversity of fungal functional community,
it was found that the ACE index of ectomycorrhizal (ECM) fungal community was significantly higher at 2900 m than at
3200 m altitude, while the ACE index and Shannon index of plant pathogenic fungal community show an opposite trend,
and the a diversity index of soil fungi and their saprotrophic fungal communities had no significant difference at different
altitudes. Network analysis revealed significant differences in the interactions between soil fungi and their core communities
at the two altitudes, with the 3200m community exhibiting a notably stronger negative correlation. In addition, the key
factors affecting soil fungi and their functional fungal communities were also different. The communities of soil fungi and
saprotrophic fungi were mainly affected by pH, while the communities of ectomycorrhizal fungi and plant pathogenic fungi
were affected by soil moisture content and total nitrogen, respectively. This study is helpful for further understanding the

microbial mechanism of forest ecosystem and providing scientific basis for forest protection and restoration.

Key Words: fungal community; functional fungal community; altitude; high-throughput sequencing
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Fig.2 Relative abundance of functional fungal communities at the genus level in forest soil at different altitudes
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Fig.4 Alpha diversity index of forest soil fungi and their functional fungal communities at different altitudes

ACE ( Abundance-based Coverage Estimator) %%



434 YT A PN e LR A2 AR S K 2 5 S LR Bl I R 1993

i Spearman ZH [AIAHCHE AT o ZHEVE S T HE 19

KA () S) AR pH 5 T3 L R B S ]
V&Y ACE H8 %034 354 56 (P<0.05) , BR 5 4ME AR & s ace 22 Es2E
PR 2 IEAROCAN , S TR R 2 B TG, I LS ACE gi
ELFH Y Shannon 8405 EC 8.2 i AH ¢, MYk i H H MY EE T ACE 0.4

HEVE Y « Z8EME(ACE F Shannon $5%0) 5 SMC & #1E Jif H: 2O ACE g-z .
*Hﬂ‘éo + EEE# Shannon 02
o e HE B0 T EL B B BETE Beta £ AMERARE R Shannon 04

2.3 A[EER AR I T N IR L W TS Beta M L Shanmon - By
ﬁ'@ J85 4= B Shannon :(1)(8)

XPAS [R VAR AR AR - A it ) FL D A 7% L D L
T BEVE ETT PCoA L 25 B 5 715 2900 m Y544 ZR Ak 1+ 1 ke Bs5 AEBEFHTIEEFREDNEEREE Alpha ZHFEHE
e RN o EER T
A E/‘J—E\* @ﬁ%&,ﬁiiﬂ EEE lﬂﬁ%% 3200 m &ﬁ%i Fig.5 Alpha diversity correlation analysis of forest soil fungi and
igﬁé t‘IjIII E(J E%ﬁ?@&ﬁmﬁgﬁ%ﬁ%% BN Iﬁj( [z] 6) R their functional fungal communities at different altitudes
- ﬂ}ﬁ ol E%ﬁ% gf[}ﬁ% ﬁ*ﬁﬁfm, Z’f 2900 m Al EC:HL S elecctrical conductivily;'l‘l?l;é:ﬁl‘ total nitrogen; NHj-N:
s e BT HTh A 1 1 T 3 AR ammonium nitrogen; NO3-N; il &% &( nitrate nitrogen; TP ; 4
3200 mifE SRR it o ) SO RER SO HINREECIBETR |1 oaphorus: SOC, - HEABLIE soil organic carbon s SMC. L4t
(1) B ZHEMAFAE B EZE T (P<0.05)  AAEMPR JEMRPR &kt soil moisture content
Fozs iy -3 b 0 i 3 25 5 (P>0.05)

08 1" agercp A AR T
05
D) 2
© S or
o o
2 2
8 &)
~ 05 |
-@ R
ok ~@ NR [2900m
5 B
0.4
PCoA1 (15.5%) &R
~@ NR [3200m
FER R
- B
0.5
_ o4}
X X
o =
v 0F «
o~ N L
3 g 0
£ 4
_0.5 -
-04 |-
-1.0 & 1 | |
-10 -05 0 05 -0.5 0 0.5
PCoAl (35.3%) PCoAl (14.9%)

6 ARBHHKHTBAFRREIRERENEELIESHR

Fig.6 Principal coordinates analysis of forest soil fungi and their functional fungal communities at different altitudes
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Fig.7 Mantel analysis of forest soil fungi and their functional fungal communities at different altitudes
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Fig.8 Co-occurrence network analysis of forest soil fungal communities at different altitudes
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Table 1 Topological parameters of molecular ecological networks of forest soil fungal communities at different altitudes

$A4ME M Topological characteristics 2900 m 3200 m
Gy FHESMYE R 218 230
Molecular ecological networks B L 229 283
e 0.932 0.898
L 0.869 0.782
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