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FEH (=YD 7T, R 20 BRI AR % (423.33+37.33)m?
(X+SE) (R AHARFE H L 7K R4 10 m? 22 45 e, fa
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0.3 m. RIEWE 3 MR HCHEERFHA P
PR T B KR IR IR C) , 1 X B 4H (B 3R 2]
D), A5 AN EE , IR 1T AR TR, W56 3t
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Tab.1 Information on the experimental groups

KUl LRI
s IR RFEIEE BEREE R
/JZ+m? /ge )l /Rem? Jge)R!
REERIEA A 0.3 5 0.6 5
IR B 0.3 5 0.4 5
RZERFH  C 0.3 5 0.2 5
il Bf1 34
Z%?ﬁﬂ’iﬂ% D 0.3 5 0 5

1.2 HmXE

FRIA RIS S5 WG » 0] TR FE AL 457
N 55 5, o I ZH D 156 FH A F7 U 5 2, 2
NI AR E ., AP H 4 kAN L2 L
(IR KE RIER Z KM, BN 10 em R e 28 K AR
RIZIRIE W AN s FE IR A AF 2858 H s
DREAS , FKFERIYERE S I 247, 7KFE 2 43 %% 100 mL, Je
14350 g, 1471 g0 100 mL/KFERT 50 g ekt L ErR
R, 4 °CORAF, T 1RSI 5548 4 100 mL /KEER
1 g JeREF T HEE 16S rRNAWIT , Horh7kKFREZ 0.22 pm
(R LIRS I8 , PR B B A T-80° CARAZAFIN o
1.3 KEFEIRENISFRNE

e ZKFE R E Z(NH, N AR 2R (NO,™—ND |
TEAH R £h A (NO,™—ND L B (TND L S (TP IR FE
FAREAE S AR K RHE R A PR A =) 1
7 £ 6 B 4 (LH-N2N3-100; LH-NO3-100; LH-
NO2-100; LH-NT-100; LH-P1P2-100) .

W e F I NH,*~N.NO,—N.NO, —N. TN f{} &
B BRI HARXT S 20 H i, W EE ok 5 B 10 g,
% T 100 mL 1 mol/L KCI, PA 160 r/min fE % A4LFE 1 h,
3 000 r/min 250> 10 min, BN 5 , I 5 J7 52 1R
JEHOGEATORIE R A BR 2 ] AR S B
1.4 BB 16S rRNA JIE 5 #r

KH Quick—DNA ™id FH i) (Zymo Research, %
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GCCAGCMGCCGCGGTAA-3’ Al 5 ~GGACTACH-
VGGGTWTCTAAT-3") 4T PCRY™ 1, ¥ g X 48
VAX. P #7557 PCRY 1Y, i AMPure XP
Beads XJ 5 2647 8 =13k T 414k, i ABI StepOnePlus
Real-Time PCR System (Life Technologies, 3% [ ) i
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F¥ . {#i ] FLASH # {4 %F 16S rRNA Wl 7 J5 46 %4 14t
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P AT B PR 3 22 0 W s B R X+SE £ .
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BRI R T5 22 00 i G R R WA R AL 1 %7 A M
WOSRAKR B o B 2 75 S (BR 2) . BARMGR T #4k
) TR R, i IR AR R
fig B R 3.3 4
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Tab.2 Output of carps and tilapia in different groups

sl UE 5]
e THEE R TR R
/g /kg-hm? /g /kg-hm?
EEEIRIFM A 68.53£21.54  205.59 91.04+13.98 546.24
FRSERIRAL B 77.29+22.22  231.87  92.00+8.41  368.00
RFZRFH C 63.03£7.60  189.09 72.12+17.87 144.24
EHIEA] D 75.00£4.62  225.00 0 0
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2024 455 2 3]

EIHREFEABFIH) AL EABEEGMRRANRREEHH S RN N 143

(A 4D 1% JF f1 v 25 P VR F2 40 (B 40D A FH RS e i)
NO,-N& & B E#H KT P A RE ERFFAC DM
il B2 2H (D 2H) (P<0.05) (& 2).,

187
16F - T SR
= PR
Lar = R R 4
1.2+ = G 7R ZH

1o}
0.8}
0.6F
0.4}
02}

JKFEH & e /mg L
Content of water samples

NH;*N NO,-N NO,-N 1IN TP
LA ST

Physical—chemical indicators
E1 AERFZEAREBKEELIER
Fig.1 NH,-N,NO,—-N, NO;—N, TN and TP contents of
water in the paddy field with different tilapia densities
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Different letters indicate significant differences between
different groups of the same indicator (P<0.05),
otherwise not significant (P>0.05).

Fig.2 NH,-N, NO, -N, NO,—N and TN contents in

sediments of the paddy field with different groups
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Fig.3 The « diversity of microbiota in water and sediment samples
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Fig.4 PCoA analysis of microbiota in water and

sediment samples
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Fig.5 Relative abundance of water and sediment microbiota at the phylum and genus levels
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Fig.6 Spearman correlation plot presenting the relationship between microbial abundance

at genus level and physical and chemical indicators of water and sediment quality
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Fig.7 Functional composition of the water and sediment microbiota in the paddy field
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Effects of Tilapia Polyculture on the Environment and Microbial Diversity
of a Traditional Integrated Rice—Carp Aquaculture
System in Sanjiang, Guangxi

WANG Miao!, MO Jie-lin?, WEI Ling-ying?, MO Hang?, YANG Shi-yu?, YI Meng-meng!',
FAN Zi-jian',ZHANG Zi-yue', LU Mai-xin'

(1. Key Laboratory of Tropical & Subtropical Fishery Resource Application & Cultivation,
Ministry of Agriculture and Rural Affairs; Guangdong Provincial Key Laboratory of Aquatic
Animal Immunology and Sustainable Aquaculture, Pearl River Fisheries Research Institute,
Chinese Academy of Fishery Science, Guangzhou 510380, P.R. China;

2. Guangxi Sanjiang Dong Autonomous County Aquaculture Technology Promotion Station,
Sanjiang 545500, P.R. China)

Abstract: Integrated rice—carp aquaculture systems have a long history in Sanjiang, Guangxi, but there
have been problems in the system including low culture density and lack of diversity. In this study, tilapia
was polycultured in the traditional rice—carp aquaculture system in Sanjiang, and we studied the effects of
tilapia polyculture at different densities on water and sediment quality and the microbial diversity of the
aquaculture system. The polyculture experiment using Oreochromis niloticus and carp in paddy field was
carried out at a research station from May 22 to October 20, 2021, and four tilapia density treatments were
set, including high (0.6 ind/m?), medium (0.4 ind/m?) and low (0.2 ind/m?) and a control group with carp
only. After the experiment, five tilapia and carp specimens were randomly selected from each treatment
and weighed, and water and sediment samples were obtained for determination of physical and chemical
parameters. Results show that growth of the common carps was not affected by the presence of tilapia,
and even the high density tilapia treatment group (0.6 ind/m?) did not reach the maximum carrying capaci-
ty of the system. Results of high—throughput sequencing show that the primary microbiota in the water of
the integrated rice—fish co—culture system were Proteobacteria and Actinobacteria, followed by Bacteroi-
des, Firmicutes and Cyanobacteria, with the primary functions of chemoheterotrophy and aerobic chemo-
heterotrophy. The primary microbiota in sediment were Proteobacteria and Chloroflexi, followed by Ac-
idobacteria, Euryarchaeota and Cyanobacteria, with the primary functions of methanogenesis and chemo-
heterotrophy. Tilapia polyculture had a positive impact on the system environment and microbial diversi-
ty. In the high—density polyculture group, the contents of total nitrogen and nitrate nitrogen in the sedi-
ment of the paddy field decreased to some extent, and the relative abundance of indicator species of good
water quality such as Polynucleobacter in water increased. This study provides a scientific basis for pro-
moting polyculture of carp and tilapia in the paddy fields of Sanjiang, Guangxi.

Key words: integrated paddy field aquaculture system; tilapia; common carp; water; sediment; micro-

bial community; high—throughput sequencing technology



