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Water quality characteristics and microbial communities in different types
of aquaculture ponds
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Abstract: The water quality and microbial community characteristics of aquaculture ponds are key factors influencing
the health and productivity of the aquaculture system. This study selected three typical aquaculture pond types as research
objects: monoculture ponds of Chinese mitten crabs, monoculture ponds of oriental river prawns, and polyculture ponds of
oriental river prawns and Chinese mitten crabs. Water samples were collected for water quality index detection, and high-
throughput sequencing technology was used to deeply analyze the composition and structural characteristics of the bacterial

communities in the water of each pond. The research

7S B #8: 2025-06-19 results showed that there were certain differences in the
ESTE JIHERWEH A :0H 4T H [ CX(23)3106] ; 1L physicochemical properties of the water quality of different
A S W AR E (D21 YFD17008) types of aquaculture ponds. Specifically, the ammonium
TEZ T TRIEN (1998 -) , 5B | I ZRFl N A B+ BF o8 4k, RN nitrogen content in the monoculture ponds of oriental river
K7 FRGE R KB A G 5E . (E-mail) 790216296 @ qq. prawns was significantly lower than that in the other two
com pond types, indicating a higher nitrogen conversion effi-

BIRAEE  XIGER , (E-mail ) 1xj8923@ 163.com ciency. Microbial metabolites and humic acid-like sub-
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stances were significantly enriched in the water of the three aquaculture pond types. At the same time, the a-diversity of mi-

crobial communities in the water of the polyculture ponds of oriental river prawns and Chinese mitten crabs was higher than

that in the water of the monoculture ponds. The hgcl_clade was the dominant bacterial genus in the monoculture ponds of

Chinese mitten crabs and the polyculture ponds of oriental river prawns and Chinese mitten crabs, and norank_o_Chloro-

plast was the dominant bacterial genus in the monoculture ponds of oriental river prawns. The environmental factors such as

permanganate index (COD,; ), ammonium nitrogen content, total nitrogen content, nitrite nitrogen content, and nitrate ni-

trogen content significantly affected the composition and distribution of microbial communities in the ponds. The results of

this study can provide an important basis for promoting the healthy, efficient, and sustainable development of China’ s

aquaculture industry.
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Table 1 Typical management parameters of the three aquaculture modes
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Fig.1 Schematic diagram of sampling sites under the three aquaculture modes in this study
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Fig.2 Water quality indicators at sampling sites in different types of aquaculture ponds
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Fig.3 Three-dimensional fluorescence spectra of water samples collected at different sampling points
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Table 2 Division range of three-dimensional fluorescence spectrum

regional integration

K AL Rl i
I Zk AR 200~250 200~330
Il 20 R 200~250 330~380
il| e AN 200~250 380~550
v AR 250~ 500 200~380
A% Sy 250~500 380~550
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Fig.4 Venn diagram of operational taxonomic units ( OTUs)
of microbial communities in water from different types

of aquaculture ponds

Table 3 « diversity indices of microbial communities in water from different types of aquaculture ponds

o ZRMEIRE e
AR R I A SR AR BRI S T IR IR SR TR AR
S 45 Ff 5 ( Sobs ) 33.33%5.28 42.00+8.54 29.33%3.21
A Z2 FEVESE 0 (Shannon) 1.81+0.09 1.95+0.04 1.92£0.04
R ZREPEFE S (Simpson) 0.2120.02 0.20+0.03 0.19+0.02
Chaol =& BE45 %K 34.58+5.86 44.12+8.48 33.00+8.66
Ace F & R 36.64+5.39 44.99+8.72 31.66+4.68

R4 FREEBKFFREMBEREPRENEE o SHEEINESEES

Table 4 Significance of differences in « diversity indices of microbial communities in water from different types of aquaculture ponds

ERBEWP)
o ZREPERS R
T I 5 U s 1 Ik 5 0 U 37 5 W 37
NI FHEL (Sobs ) 0.096 0.275 0.074
Ak ZHEPEHS %X (Shannon) 0.054 0.112 0.406
2 FR 2 REPE RS EL (Simpson) 0.827 0.494 0.763
Chaol & BE 464K 0.085 0.751 0.187
Ace £ 5 BHREL 0.113 0.218 0.080
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Fig.5 Principal component analysis ( PCoA) of microbial com-

munities in water from different types of aquaculture

ponds
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