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Abstract

This study employed high-throughput 16S rRNA gene sequencing to compare the composition and
seasonal dynamics of bacterial communities in pond sediments under two aquaculture models: an
integrated “cage-in-pond” system co-culturing largemouth bass (Micropterus salmoides) with Chinese
mitten crab (Eriocheir sinensis), and a traditional monoculture of E. sinensis. Proteobacteria was the
dominant phylum in both systems, while Bacteroidetes showed significantly higher abundance and
Nitrospirae lower abundance in the integrated system. At the class level, Gammaproteobacteria re-
mained dominant, with increased Bacteroidia and decreased Gemmatimonadetes in co-cultured
ponds. Alpha diversity analysis showed that microbial richness (Chao1 index) was generally higher in
the monoculture system during most months, and both systems exhibited a “rise-then-fall” trend
throughout the culture cycle. Although the integrated model improves economic returns, organic mat-
ter accumulation in sediments may promote the growth of facultative anaerobes like Bacteroidetes,
reduce nitrogen-cycling bacteria (Nitrospirae), and elevate the risk of eutrophication. These findings
suggest that artificial regulation of microbial communities is needed to balance ecological health with
economic benefits and to support sustainable aquaculture practices.
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Figure 1. Length distribution of sequencing reads
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Figure 2. Taxonomic annotation of species
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Figure 4. Microbial community composition at the phylum level
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Figure 5. Microbial community composition at the class level
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Table 1. Summary of sequencing reads and Alpha diversity indices of microbial communities
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4. Tig

WEEYIREE S T a5 SRR W], TR T 1R IR T L3 R 1], H R W] T AL 5 3 F
B, ARRT T e RA —E MBI RE, AA TR I EER, EIREYIY LT AL, BRI
REHEREIZET RIS o ST 1 11 2 PSRRI PL 3 R ], AT TR 5 DNAL RERME AR S A
UV B e s UIAR oG, IS ML iR W SR A L 3L (R 25 5K AR B s 20 . T, IR 5%
fof £ S BEUFT B T IMBRAT B 118 A I BT, AR I SR 1 S = A T N R, WRERmTE
TRty 0 5 FRPA P i B R R B B ) (RGN BORAS B S 0, DURRFEIRTE T, E G Hd ST
PR AR AT BT 1A 8 P A PR, PT RE R L R it SR A B4 7] (8]

B bRy, (IR T INE 2 E R, BRI A, R R AR E KR,
L[] i 45 SR Wity £ 5 R I8 R B P B8 G Sl R R v =R M 22 R VR S AR T B8 BRI, XM RERE ML
BESRGIIRE, FAEBEREO] [10]. NEFFAEERE, BIRl TR AR iR B 25
Rad, TR ARG G, EAESERR IR AR h N AR R TR A SR L TR R
[11][12] BEEFRIEBLCHIAKTEINT, BRI B3R CBONES, AR EFRAM IS, FEEEH
JEAEBMAT Mo, E&HERTELZ M.

EL£mAB
1) BigmiRlZ “RHEAUEAT 3R 7 RO AT I B A A 98 B 8 2 I i AR 7R B R R T R
(23N61900600); 2) T RHAHEGRE B P2 M BRI ROP AR B 2025 25 4 9).

SE3Hk
[1] #RERL, PRER, SR, %5 R 240h RCEMBE T O R 5 R[], Ml R E, 2025, 46(2): 15-26.

DOI: 10.12677/0jfr.2025.123019 186 K= FT


https://doi.org/10.12677/ojfr.2025.123019

R %

2] ZZ%E FEIME-MEREESESRGE RN SESHNHID]: (Bt A0 kil Bl R,

2022.
[3] fRIE4, BSWE, HER, F. AFEZKERSE ) H Rk 8% R b K R RPN 0] B KR, 2025, 21(1):
131-139.

[4] RV, Sk&A, HERA, & WANNGEEE ARk B O IR Y44 (1 7258 11 e A AR A 2H e ) LU ORI 2 0], 3K
k., 2025, 55(3): 71-79.

[5] XUSER, mHnty, 8%, & f-fdisR 5E bR A R IS AR R LU L[], BT KRR, 2025,
21(1): 140-152.

(6] Z8 T E LR IR R GUKAE I - R E R R AT U [D): [ 2271850, bl R R, 2023,

[7] BEEZE, =R, Wtha, & oKy N RS R IE R /K FRTE R Gk R B A E DBV o B [J]. b AR AL,
2025, 52(2): 46-57.

[8] VLA, Shfms, [hECE. DUFRMAEaEEFR bR 3 55 BRMNRE S L[], BI2EFRMA, 2014(11): 82-83.

[9]1 e, RATHE, Wiim, 5. BBYEEIR 5 E IR HE I PR A0S R BRI LA [I]. oKk, 2018, 48(5):
106-112.

[10] BT, Zaa, ZE/0m o M R FHOR]. Rl TR, 2025, 45(9): 123-124.

[11] k7t FhE 8, S3 Hh, 25 HEPR AT &5 ARG r= ok R R IUR 5 X st 7 (7). A Bk £ 57, 2025, 43(3): 93-
101.

[12] WM, skEE, BT, & SIS Tt 4 g BEFR VA K 52t 78 [J]. DL AR = 5, 2025(5): 107-109.

DOI: 10.12677/0jfr.2025.123019 187 K= FT


https://doi.org/10.12677/ojfr.2025.123019

	加州鲈 + 河蟹箱塘联动养殖模式与河蟹单养模式下底泥微生物多样性研究
	摘  要
	关键词
	Comparative Study on Sediment Microbial Diversity between Integrated Largemouth Bass and Chinese Mitten Crab Culture and Monoculture of Chinese Mitten Crab
	Abstract
	Keywords
	1. 引言
	2. 材料方法
	2.1. 试验池塘及网箱设置
	2.2. 底泥样品DNA提取、扩增和测序
	2.3. 数据处理与分析
	2.3.1. 序列处理
	2.3.2. 统计分析


	3. 结果
	3.1. 测序基本信息
	3.2. 微生物群落结构分析
	3.3. 微生物群落α-多样性分析

	4. 讨论
	基金项目
	参考文献

