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Abstract: To investigate the fungal community structure, diversity, and influencing factors in three habitats (surface water, sediment,
and riparian soil) of the Qingshui River in Ningxia, 22 sampling sites were established along the river in 2022. Sampling was
conducted during the three hydrological periods: the normal period (May), the wet season (July), and the dry season (December).
High-throughput sequencing technology was employed in conjunction with environmental factor measurements and multivariate
statistical analyses. The results showed that the a-diversity of fungi in surface water was lower than that in sediment. However, the
community structure in surface water was more sensitive to hydrological periods. In contrast, the fungal communities in sediment
and riparian soil showed higher similarity. The dominant phyla were Chytridiomycota, Ascomycota, and Basidiomycota, and
Fungi gen Incertae sedis and Fusarium were identified as the key dominant genera. Water temperature (WT), pH value,
bicarbonate (HCO;") and calcium (Ca”") in surface water, pH value, conductivity (EC), available potassium (AK), total phosphorus
(TP) in sediments, pH value, total dissolved solids (TDS), ammonia nitrogen (NH;-N) in interstitial water, water-soluble fluorine
(Ws-F), exchangeable calcium (Ex-Ca), total nitrogen (TN), TP in riparian soil had significant effects on fungal community. The
changes of fungal indicator groups reflected the environmental characteristics of different hydrological periods: the accumulation of
agricultural non-point source pollution in the normal period, the migration of organic pollutants in the wet season, and the
accumulation of refractory organics and high saline-alkali environment in the dry season.
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Table 1 Mantel-test analysis of the relationship between fungi and physicochemical factors in water of Qingshui River
S WT DO pH fi ™N NH;-N TP Cr HCO;~ Ca’t Mg™ Na" F~
ASV r 0.580 0.347 0.284 0.0581 0.0139 0.132 0.093 0.264 0.149 0.126 0.134 0.027
P 0.001 0.001 0.001 0.066 0.351 0.003 0.022 0.001 0.001 0.003 0.003 0.264
R r 0.206 0.174 0.157 0.129 0.013 0.087 0.036 0.130 0.253 0.155 0.008 0.0163
- P 0.001 0.002 0.018 0.028 0.579 0.113 0.309 0.008 0.001 0.018 0.425 0.396
i r 0.106 0.069 0.169 0.114 0.020 0.107 0.012 0.155 0.139 0.014 0.090 0.062
P 0.002 0.053 0.001 0.015 0.643 0.020 0.561 0.001 0.015 0.390 0.956 0.127
F2 BHKATBYMERESRRY. BEKELEF Mantel-test 547
Table 2 Mantel-test analysis of the relationship between sediment fungi and physicochemical factors of sediments and interstitial
water in the Qingshui River
s YO AL N T 1) Bt K R AL ] 5
o<
pHffi EC WsF NH,"N AK SOM ExMg TN TP pHf EC F TDS TN NH:N
ASV r 0.040 0.199 0.005 0.022 0.064  0.001 0.031 0.064 0.018 0245 0.225 0.044 0.078 0.023 0.246
P 0206 0.002 0.466 0.331 0.071  0.461 0.228 0.151  0.340  0.001  0.001 0.108 0.050 0.310 0.001
I r 0036 0.154 0.031 0.022 0.082  0.018 0.096 0.085 0.115 0.189 0.109 0.019 0.022 0.034 0.243
P 0257 0.006 0.720 0.353 0.062  0.345 0.050 0.072  0.022  0.001 0.037 0.297 0304 0.698 0.001
il r 0.066 0.098 0.011 0.150 0.087  0.012 0.002 0.122  0.091 0.250 0.020 0.013 0.034 0.017 0.343
0.091 0.051 0.376 0.012 0.033 0.578 0.499 0.01S 0.039 0.001 0.329 0.305 0.198 0.575 0.001
F 3 BHKTAESTIEERSELEF Mantel-test 547
Table 3 Mantel-test analysis of the relationship between fungi and physicochemical factors in the riparian soil of the Qingshui River
s pH {& Ws-F Ex-F NH; -N AK SOM Ex—Ca N TP
ASV r 0.024 0.072 0.012 0.089 0.080 0.012 0.039 0.125 0.005
P 0.681 0.933 0.554 0.925 0.910 0.543 0.713 0.019 0.480
B r 0.061 0.106 0.042 0.112 0.067 0.009 0.008 0.084 0.045
P 0.916 0.994 0.730 0.964 0.889 0.533 0.531 0.077 0.255
il r 0.041 0.009 0.106 0.049 0.092 0.074 0.060 0.014 0.044
P 0.803 0.383 0.980 0.203 0.968 0.872 0.803 0.573 0.238
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