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Abstract: Wetland degradation is one of the consequences of global warming, and wetland degradation is accompa-
nied by changes in wetland ecosystems and biome structure. However, there are few studies on the effects of alpine wet-
land degradation on soil microbial communities. In this study, soil samples were collected from six sites with different
degradation degrees in Maidika wetland, Xizang, and the microbial community structure and diversity in different soil
samples were analyzed by high-throughput sequencing. The results showed that with the increase of wetland degradation,
the water content, total carbon and nitrate nitrogen content in soil decreased significantly, while the ammonium nitrogen

content increased significantly. Although degraded ponds and meadows in wetlands showed different trends in microbial di-
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versity changes, both were negatively correlated with variations of salinity and pH. With the degradation of wetlands, the

abundance of bacterial phyla Desulfobacterota and Planctomycetota, as well as fungal phyla Ascomycota and Chytridiomy-

cota, decreased, while the abundance of bacterial phyla Acidobacteria, Cyanobacteria, Rhizobiales order and Chloroflexi

phylum, increased. With the degradation of wetlands, the relative abundance of human and animal pathogens (bacteria

and fungi) decreased significantly, while the abundance of photoautotrophic bacteria, plant pathogenic fungi, and lichen

symbiotic fungi showed an increasing trend. This study investigates microbial diversity trends during the degradation of

the Maidica wetland in Xizang to provide foundational data for predicting potential ecological and biosafety implications of

microbial community changes in degrading alpine wetlands.
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Figure 1 Six sampling points
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Table 1 Environmental factors in samples with different degrees of degradation

Bl = pH K/ % B/ % BBk (gekg!) AR A/ (mgeg™) BASAE R/ (ngeg )
A15  7.6740.240° 57.06+0.0250" 1.93+0.025 00" 6.18+0.210" 0.3740.024 0* 0.014+0.001 80
A16  7.6340.430° 54.7740.049 0"  2.27+0.001 10° 9.22+0.450° 0.57+0.003 2° 0.00140.000 08°
Al12  7.4940.227° 55.264+0.0170" 1.70+0.002 10° 9.56+0.110" 0.360.001 2° 0.018+0.001 10
A1l  7.4740.287" 20.88+£0.0110°  1.75%0.000 65° 0.6140.037 0.0840.007 9 0.032+0.000 42°
Al13 7.53£0.230" 12.4240.021 0" 2.26+0.000 38" 0.544-0.042° 0.0440.002 5 0.029+0.000 16
Ald  7.44+0.120" 61.3440.009 5*  2.09£0.009 50 14.34+0.830" 0.864-0.310 0 0.00340.009 60"

T« R BAS [6] 9 /N5 5 R 3R ZEAR [R) A9 R I8 PR T AN Rl RE i 2R 2 ] 22 53 B35 (P <2 0. 05) ¢

Note: Different lower case letters in the same column indicate significant differences between the diversity of different samples un-

der the same environmental factors.
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Figure 2 Rarefaction curves



AW R - 133 -

2 FE N S

WA R ARG A AR R 2 5 &R,
AT X R A S A B AT SR S b M R AR
PRER X REARTAT M EHRIEW W E 3
TN, AN R A TR K T I R TR KT T K TR RE
A15.A16 A12 F1 A11HR IR SEAE [F] — 32 5 1110 1 1 52 by
e AL3 R ATA TE A B KRB — . Bk
B A WRE VR 0 2 GRS R R AR b 14 1 b b
SARAE— 20, B AL5 A6 A12 A11 S T 8 3 /K
TR AL, T ALS FI A4 S e T b B b YR Ak .
R 78 4 TR R AR 2 G R I AL AE K TR R b
14 foe SN T TE BB 0 RE AR 2 R A L, ALL AN
AISRALER —32.

i 3 PCoA 43 M /S [ A= 158 1 26 40 ok [ 1) 49 o
ZREVE MR FEAR [ BEVE AL 25 5 . IR 4 TR
IR AR B AR S K A B RE D ALS VAT6 . AL2
B R — IR R R BT R R

i ATL AL3 REAE — AR & K 5 A Bk
P ) R RE i AL BABAE 5y — R BR . FLER R VR
R E R BT RS AL M AL RAE T —
LR AL BB — A PR (R KRR AT IS R
a2 0] 0 25 S LU A B ETS /N . R PCoA $2 BURE V&
2 ) A3 A A5 B 45 A LR vk LT b 5 R2 A, T PEAR
B T 358 R X ol A 0 4 B 25 S ) Tk R . i R AU
B I 5% A5 i 5 PCoA 32 A A il 25 4 A8 53 1 B A R
JE R U O e A IR B [ AR Ak e AR . K3
(£ Pk 1 2 B &8 SR o, E P A R YE S
B K A DM A e, OO pH LB B B AR
AE M NS R A e R, R
FEVE W 5 8 pH A P e, LR L L 0
FOK B A FUR R S i, S A AW A e M i
fik. 7E PCoA /i 2Eml I, B gl A B A A BT H R
L PER) db-RDA, Hov, P85 P 2% & 3k 194 B2 e
2R BT R 28 6 0 Al 1 S e AR G BRI R

®2 FARBLEERMHERNARMEEN S

Table 2 «a diversity of bacteria and fungi in wetland samples with different degrees of degradation
e Chao 8 %1 Ace 5% Shannon $§ & Simpson 8 %1
HH pures gy e pes e peeey peeey e
4 TR HIA 4 TR HIA 4 TR HIA il HIA

AlS 2820.7+ 2025.5+ 2757.8+ 20271+ 5.901 5+ 4.664 9+ 0.007 644 7+ 0.053 99+
260.34 75.13 264.12 93.57 0.145 24 0.326 79 0.001 183 0.011 476
AlS 3108.8+ 1634.6+ 3085.9+ 1648.44 6.196 6+ 4.404 8+ 0.005 745+ 0.046 064+
211.17 52.99 183.30 53.77 0.084 17 0.310 84 0.000 545 0.019 394
Al2 2624.9+ 1759.1+ 2598.5+ 1788.9+ 5.846+ 4.148 6+ 0.010 345+ 0.087 5714+
188.84 129.19 197.78 121.00 0.110 44 0.356 16 0.002 296 0.038 492
All 3380.3+ 1620.5+ 3751.6+ 1622+ 6.262 8+ 5.145 1+ 0.004 917 7+ 0.024 245+
57.03 417.17 322.99 455.02 0.153 04 0.109 69 0.001 025 0.006 424
Al3 2727+ 473.89+ 2709.4+ 471.89+ 5.986 3+ 2.967 3+ 0.009 546 7+ 0.120 84+
90.20 29.03 93.35 40.77 0.114 77 0.115 88 0.001 946 0.033 372
Ald 2837.1+ 978.614+ 2817.4+ 1052.0+ 6.156 7+ 4.230 6+ 0.007 517+ 0.047 708+
136.78 64.39 92.56 41.48 0.059 89 0.173 78 0.001 692 0.009 158
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Figure 3 Sample hierarchical clustering trees at OUT level
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Table 3 Linear regression analysis between soil

microorganisms and environmental factors
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Figure 4 Correlation analysis between microbial communities and environmental factors at OUT level
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Figure 5 Bar plot of Kruskal-Wallis H test
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Figure 6 Histogram of LDA scores of microbial differential abundance
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Figure 7 Functional predictive analysis
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