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Durmg the Deep Reservoir Thermal ,Stratlficatlon 2 g
SHANG Pan-«lu “CHEN Sheng- nan ‘ "HUA_N@ Ting lm , ZHANG Hal han KA'NG Peng liang, WANG- Yue i
ZHAQ Zhen- fang, LIU Tong- tong / ¢ i b - .
(School of Enyironmental and Municipal Engmeermg, Xbdn Unlversny of Architectufe and Technology | Xi'an 710055, China) /7

Abstr; f,act MBreshwater fungal community compoqltlon plays plvotal roles in sustaining the function and health of drinking water reservoir
ecosystems. (To inyestigate the vertical evaluative chd;idgtexlsncs of an aquatic fungal community under conditions of stable thermal
stratificationr; water samples were collected at 0.5, 10, 253 -46 60 and 70 m depths of Jinpen Reservoir during thermal stratification.

Fungal community composition was determined using a high-throughput DNA sequencing technique and combined with water quality
parametérs. The results showed that the epilimnion, metalimnion, and hypolimnion water layers were formed in Jinpen Reservoir. The
temperature decreased steadily from the surface at 22.33°C to the bottom with 7.21°C (P <0.05). The dissolved oxygen (DO)
concentration decreased significantly from the surface to the bottom (P < 0.05). The conductivity and the concentration total
phosphorus and iron increased significantly from the surface to the bottom (P <0.05). The high-throughput DNA sequencing revealed
a total of 1247 operational taxonomic units (OTUs), which were affiliated with four phylum, 14 classes, and 39 genera, including
Zygomycota, Basidiomycota, Ascomycota, and Chytridiomycota. The highest Shannon diversity and Chao 1 were 3. 45 and 360 at 60
m, respectively. The Shannon diversity and Chao 1 were significantly higher in the hypolimnion than in the metalimnion (P <0.05).
Rhodotorula (27.23% ), Alternaria (24.28% ), Cladosporium (22.98% ), Alternaria (32.00% ), Didymella (17.47% ), and
Cladosporium (28.17% ) were the dominant species at 0.5 m, 10 m, 25 m, 40 m, 60 m, and 70 m, respectively. There are a
number of unclassified fungi at different water depths. The heat map profile indicated significant differences in the vertical distribution
of the fungal community composition in Jinpen Reservoir. A principle component analysis ( PCA) indicated that water temperature,
DO, TP, and conductivity had dramatic influences on the vertical distribution of the fungal community composition. The results provide
new insights on the relationship between water quality and fungal community composition during reservoir thermal stratified periods.

Key words : deep reservoir; thermal stratification; fungal community; high-throughput sequencing
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Fig. 2 Rank-abundance curves of the water fungal

community at different water depths
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Fig. 3 Venn diagram of the water fungal community

at different water depths
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Table 1 ~ Water fungal community diversity indexes at different water depths
97 % ALE K-
AT )2 KB/ ks " " =
Mo K /m I ACE Chaol Shannon $5%% Simpson FeH HEE/%
271 282 3.33 0.098 8
S5 0-5 39602 (265, 284) (268, 320) (3.31,3.34) (0.0968, 0.1008) 9
322 327 3.01 0.218 1
10 33153 (318, 333) (320, 348) (2.99, 3.04) (0.2134,0.2228) 9
292 293 3.30 0.1447
RHER 2 34417 (287, 304) (287, 311) (3.28,3.32) (0.1413,0.1482) 9
276 276 2.66 0.2170
40 33631 (271, 289) (270, 294) (2.63,2.68) (0.2130, 0.2209) 9
355 360 3.45 0.126 8
egE 60 33890 (351, 367) (352, 383) (3.42,3.47) (0.1237,0.1299) %
332 335 3.43 0.0903
7 37051 (327, 343) (328, 356) (3.41, 3.45) (0.0884,0.0921) 9
1) 455 T A BUE R 7R 2548 B fee ME R R fE
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Fig. 4 Water fungal community with cluster tree

at different water depths
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community and water quality at different water depths
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