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Abstract: To clarify the changes in bacterial communities and their influencing factors in the spring rice-crayfish co-

culture system ( RCCS) under integrated and isolated
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breeding modes, 16S rRNA gene sequencing was used to
investigate the composition and diversity of bacterial com-
munities in the pond water, sediment and gut of crayfish at
mature stage. The bacterial community characteristics and

their relationships with water quality factors were compared
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tained a mesotrophic state. Bacterial community diversity in water, sediment and crayfish gut samples showed no significant
differences between the two modes, but community composition exhibited significant divergence. Compared to the integrated
mode, the separated mode significantly increased the relative abundance of Proteobacteria in water and Actinobacteria in
sediment and decreased the relative abundance of Cyanobacteria and Actinobacteria in water, reduced the relative abun-
dance of potential pathogen Acinetobacter lwoffit in crayfish gut, and lowered the risk of pathogenic bacterial infection in
crayfish gut. In the integrated breeding-cultivation mode, total nitrogen (TN) content, orthophosphate (PO} -P) content,
chlorophyll a content, and permanganate index (COD,,, ) were identified as the primary factors influencing bacterial com-
munity composition in both water and crayfish gut microbiota. In the separated breeding-cultivation mode, water transparen-
cy, temperature, and dissolved oxygen (DO) content were identified as the primary factors influencing bacterial community
composition in aquatic environments and intestinal microbiota. This study provides a theoretical foundation for optimizing

water quality management, preventing diseases, and advancing green sustainable development in rice-crayfish co-culture

systems.
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Table 1 Pond water quality indexes under different cultivation

modes
KR %iﬁ%ﬁ@%ifﬁfn %iﬁﬁ(ﬁgﬁ;ﬂ:ffﬁfﬁ
WRE(C) 26.93%1.11a 24.30+0.01b
Vs fig A A i (mg/L) 13.90+0.37a 8.36+3.87a
pH 9.04+0.36a 8.82+0.40a
VA & i (mg/L) 2.65+0.53b 4.95+0.48a
BB (mg/L) 0.04+0.01b 0.29+0.06a
TS RREL A i (mg/L) 0.17+0.07a 0.18+0.07a

WAEMREL A & (mg/L)  0.002 8£0.000 52 0.002 1+0.002 2a

AEATE(mg/L) 0.47+0.21a 0.62+0.14a
BEIRER & i (mg/L) 0.02+0b 0.13+0.04a
2 5 PR AR P8 HU (mg/L) 10.96+3.38b 32.79+9.04a
4% a 8 (pe/L) 6.66+1.94b 189.84+43.30a
BEWE (em) 65.00+5.00a 27.33+2.52b

] — A7 AN ) /NG B R W R SR FE AR 3R] 22 57 .35 (P<0. 05) 5 K P
B J I R 22
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2P NSRS [ ( Chloroflexi ) 40 0 3 ; 178 40 o B
& IS TE 1 T T4 5 BORE T [ ( Tenericutes ) 41 & 1
JEREG T TR &2, DA EBANTE T AR FEEEAE SM
BECH CM R 2 (8] 14 TE 1 35 2 5% (P>0. 05) ,{H SM
RN R v 2 v 1) 40 T AR A R T G
RS U 40 B A 7% Hh R TR T A0 TR R N T B T
81.06%., SM A= FN CM B 7K 1A 21 B R v LA AR
AEINE =N e WE I Y I E N
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Table 2 The a-diversity indices of bacterial communities in pond sediment, water and crayfish gut under different cultivation modes

FHFRIH I E AN (SM)

ZREPEFREL B B S — A (CM)

Chaol 5%k TS A R A Y 4 420.400 0+404.660 Oa
TR R AT 2 195.970 01 064.080 0a

Jo TE A R A 438.330 0£266.790 Oa

Observed_species 541 VR AN R TE 4 131.200 0£293.040 Oa

TR R AT 2 110.570 0«1 023.620 Oa

T TE A R A 399.330 0+£244.750 0a
Shannon $5%% JE e A0 TR R 10.510 0+0.240 0a

TR R AT 8.520 0+8.520 Oa

Jo T A R A 3.920 0+0.290 0a
Simpson 44X JE e A0 TR R 0.996 0+0.001 8a

TR AN AV 0.843 6+0.008 1a

JY 8 AR R 0.989 9+0.003 0a

3563.440 01 679.510 Oa
1 008.340 0+213.860 Oa
296.730 0£106.400 Oa
3 347.930 0«1 514.710 Oa
969.030 0+193.050 Oa
269.170 0+£91.840 Oa
10.240 0£0.430 Oa
6.540 0+0.600 Oa
3.650 0+0.430 Oa
0.996 5+0.001 Oa
0.840 0+0.039 5a
0.950 4+0.035 2a

[ —A5 A [l /NG FRER R MR SR SRR 2] 25 5 25 (P<O0. 05) 3 R Bl A P e b 22

TEJ& 7KV b XA [A] FR A A5 2 (SM BRI CM
BE) B PO T2 BT 10 (4 08 SRR B A B AR 1A
(KE12), 8RR, SM B CM A2 I ik e 44
TS T L)L Subgroup_6 40 B A 7 ; I8 40 T RV
VIS B & (Aeromonas ) A0 AN ShFT # & (Acine-
tobacter ) il % . Candidatus _ Bacilloplasma il B Fl
RsaHF231 201K 3 5 AR R ZH BT RE V& Th LAAS ShAT
A I R & ( Exiguobacterium ) 41T | hgel _clade

U | Planktothrix _NIVA-CYA _15 B Z AT &
( Polynucleobacter) 2l 1 1 Limnohabitans 20 18 N 3,
b SM A 10 0 B AR v+ AR T s A TR X
FJE BT T CM B2 (P<0.05) , SM A =/K M4 241 7
BEE hgel_clade 4T F1 Planktothrix_NIVA-CYA_15
AR B T CM A (P<0. 05) , A BT
] i AT A ARG N T s A TR X T BE AR SML AR A
CM BEATKIR Z [0 T 1 3 22 5% (P>0.05)
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Fig.1 The composition of bacterial communities under differ-

ent cultivation modes at phylum level
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Fig.2 The composition of bacterial communities under differ-

ent cultivation modes at genus level
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Fig.5 Redundancy analysis of bacterial communities and water quality factors under different cultivation modes
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