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Responses of Soil Fungal Communltfes to Subalpine Meadow Degradation. in, Mount

Wutai (i AVal\ ; r

LUO Zheng -ming' > HE Lei’ , LIU Jin-xian® HU Yan qlu] 2 |,ZHUO Fan-ying" , ZHENG' ng rong CHAI Bao- feng
(1. Insmute of Mouny Wutall Cultural and Ecological Researgh, Dep»a}gment,ef Geography Xinzhou Teachers Unl\emtv Xinzhou 034603 China; 2. Shamu Key Laboralory of
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Abstract Grassland degradation has become a worldwide dwlogl( cal problem. Although soil microorganismsas thesfhain participants in the process of grassland degmddtlon
play dikey role in maintaining ecosystem function and improying soil productivity, Hitle.i is tknown about the changes in microbial communities caused by grassland degradation
and their relanonshlp with soil properties and plant communities. In i study’ we_u{ea [llumina MiSeq sequencing to analyze the soil fungal communities of subalpine meadow
soil at/fout dl?ferent degradation stages [ i. e., non-degraded (ND) , lightly” degldded (ID), moderately degraded (MD), and heavily degraded (HD) ] on Mount Wutai. The
results shovlve(.i that Ascomycota, Basidiomycota, and Zygomycota were the dominant phyla of soil fungi in the subalpine meadow, regardless of degradation stage. LEfSe showed
that the subalpine meadows with different degradation degrees were enriched with different biomarkers. Compared with ND, MD and HD were enriched with more pathogenic
fungi. Moreover, HD apparently decreased the richness and Shannon indexes of soil fungal communities compared with those of ND. Non-metric multidimensional scaling
(NMDS) and similarity analysis (ANOSIM) indicated that the compositions and structures of fungal communities were significantly different among meadows with different
degradation degrees (P <0.05). Redundancy analysis (RDA) showed that soil water content, total nitrogen, plant richness, and ammonium nitrogen were significantly
correlated with the compositions and structures of fungal communities (P <0.05). There were significant correlations between o diversity and B diversity between plant and
fungal communities (P <0.05), indicating strong coupling. The results of our study provide a theoretical basis for further research on the changes in soil fungal communities
and their driving mechanism in different degradation stages of subalpine meadows.

Key words: fungal community; subalpine meadow degradation; microbial diversity; high-throughput sequencing; Mount Wutai
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2.1 Wl R R Ak
FETEERIE AR AL

ANTRIAE A0 B IV g L ) - 8 o AR ) 2 o
N2 Fron. BABA(NH, -N) | pH (A H A HEE
AR J3E 184 o 14 i, W ALRR (TC) | R HES KR
(SWC) R SEA WL (SOM) 4 36 52 L) 1o J3E Al
i 1AW (AGB) Bl 253 AL R RS AT i 5ND
A E, MDRHD 5545 SWC TC FLEEL(TN)
) R AT (P<0.05) y1fif LD 1 ND ﬁﬁJEI’J TC Al
TN S 2% A (P50.05). ffﬁ%%f“* mr“ﬂl
AGB i’JFﬁ@%ﬁEW*ﬁnﬁﬁﬁ%W&(P <0705).
LD, MD 1 HD i f f SWC i AT ND FH( P <
0.05). TﬂL1k$£f$@fjﬂﬁEEEF$(EC) Iliﬁé*'_,.
H(NO; -N) A %;ﬁW(AP)iﬁTE%(P >0:055.
b IR fLFERE RS T, LD 1D AR R Z REECY)
Fh=F-E B Al Sharnon $5440) fi8 & N (P <0.05) , 1M

A e R S PR R )
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Table 2 Plant and soil physicochemical properties along the subalpine meadow degradation gradient

28 ND LD MD HD
A % 39.17 0. 76a 31.46 0. 90b 21.59 £0.91c 20.79 £2.49¢
KH /g em 3 1.08 £0.03d 1.15 £0. 06¢ 1.22 0. 06b 1.35 £0.07a
HL 2%/ pS em ™! 95.0 +3.2la 127.8 +6.77a 120.0 +16. 23a 104. 0 £20. 46a
13 pH 6.87 0. 12¢ 7.12 +0. 12b 7.32 +0. 04ab 7.46 +0.03a
MA/ % 0.46 +0.02a 0.56 +0.0la 0.31 0. 06b 0.30 +0.03b
TR/ % 6.69 +0.24a 5.72 +0.33a 3.58 +0.58b 3.08 +0.28b
HHLE/ g kg ™! 155.96 +10. 04a 114.20 +2.48b 81.38 £14. 94c¢ 43.67 =8.19d
WHAA/ g kg ™! 34.22 +4.38b 21.63 £1.79b 77.68 £19.03a 52.46 £12. 74ab
WA A/ g kg ™! 14.76 1. 66a 12.63 =1.79a 10.92 +2.09a 10.48 =1.31a
AR/ g kg ™! 2.06 £0. 19¢ 2.80 0. 17b 2.85 0. 13b 3.55+0.19a
B/ mg kg ™! 13.16 +0. 69a 9.80 +0.90 a 11.28 +1.45a 11.32£1.92a
B/ mg kg ™! 326.60 +75.99a 158.60 +11.59b 267.00 +16. 15ab 328.84 +31.54a
T 5L/ % 98. 80 0. 49a 87.20 + 1. 00b 65.00 2. 24c¢ 47.00 +2.00d
MY/ em 36.40 +1.33a 21.60 =1.47b 13.20 +0. 73¢ 5.20 +0.73d
AR g om 2 389. 63 +23. 16a 275.49 +16. 54b 142.30 6. 74¢ 80.12 +3.95d
LY/ S 1 18. 60 + 1. 60b 22.40 +0.81a 21.80 +0. 58a 12.80 0. 37¢
FEWI & AR AEEL 1.72 +0. 06b 1.97 +0. 06a 1.99 +0.04a 1.59 £0.06b
Kobresia pygmaea | Polygonum viviparum Plantago depressa , Potentilla anserina .
FHBE LR T Thalictrum alpinum F1 Deschampsia caespitosa Fll Puccinellia distans Fl Taraxacum platypecidum 1

Polygonum viviparum

Kobresia pygmaea

Taraxacum platypecidum Plantago depressa

1) Bl M8« brdERR, 6] —1 7 AR R /NG SRR MBS 2 [B1 AT P <0.05 7KF L2255 Kobresia pygmaea: 5\ 55 Thalictrum
alpinum ; 7 | FEFARE ;. Polygonum viviparum : BRZE3E ;. Deschampsia caespitosa ; X ¥ ; Plantago depressa ;%1 ; Puccinellia distans :W8F ; Taraxacum
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