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Fig.1 Dynamic changes of water temperature, dissolved oxygen, salinity and pH in the recirculating aquaculture system
(25.92+0.06) °C, R R
s ; 5.4~6.8 mg/L, s S
(6.03+0.04) mg/L, ( , 2002) 3
: : (2015)
( ,2010); 24.5~30.8, 0.84~
(27.92+0.05), , 35.40 mg/L, (14.04+0.38) mg/L (2008)
) 10% , )
; pH 7.5~8.2, 0.680~47.285 mg/L; (2019)
(7.92+0.03), R 25.98 mg/L
5 5 5 150 mg/L
CO, pH ( ( ,2004)
,2006) , 2.2
s ( s 1 5 63d R
2004; , 2007; ,2010) 11.46~12.21 g, 3.14~3.54 kg/m’,
2 6.9%~7.5% 67.16%~72.48%,
> , 63.92%~80.13% (2015)
s 125~140 d,
0.05~1.16 0.11~0.67 mg/L, 80.6 /kg, 3.9 kg/ms,
(0.59+0.07) (0.31+0.01) mg/L 42.8% (2019)
, R 85d R

( , 2009)
(2017)

(74.58%%1.74%)

(70.56%+3.82%) [(3.91£0.49) kg/m’]



2 : (Litopenaeus vannamei)

469

0.8

—eo—2#
— —e 3%
506 i 17#
£ I
= '\
1 /N
%OAI /B
B |\ =2 . »
b \ / e
£ 021\ /
= \"
00 1 1 i 1 i 1 1 1 )
0 7 14 21 28 35 42 49 56 63
FRIERE
o
/f-f
2% o 3# 17# //
/aé:‘\f o
= 4‘/

12 -
e 2% e 3# 17#/0\
N '\'//
B) [
é 4/.—'/.
£ / 7
®
) 0-3‘-7//\@/
0.0 : . . 1 1 1 1 1 |
0 7 14 21 28 35 42 49 56 63
FIERE
40
T30} )
(=)
3
@ .
B 20
g
a—o—F8
0o 7

2

14 21 28 35 42 49 56 63
FRIERE

Fig.2 Dynamic changes in mass concentration of ammonia nitrogen, nitrite nitrogen and nitrate nitrogen in the recirculating
aquaculture system
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STUDY ON STRUCTURE AND FUNCTION OF BACTERIA COMMUNITY AND THE
COUTURE EFFECT OF RECIRCULATING AQUACULTURE SYSTEM FOR
LITOPENAEUS VANNAMEI

TANG Ya-Peng"?, DONG Shi-Rui®>, TIAN Ji-Teng', ZHOU Qian'?,
WANG Yin-Geng"?, ZHANG Tian-Shi"?
(1. Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071, China; 2. Laboratory for Marine
Fisheries Science and Food Production Processes, Pilot National Laboratory for Marine Science and Technology (Qingdao), Qingdao
266237, China; 3. Tianjin Key Laboratory of Food Biotechnology, College of Biotechnology and Food Science, Tianjin University of
Commerce, Tianjin 300134, China)

Abstract To improve the performance of recirculating aquaculture system (RAS) of Litopenaeus vannamei, relationships
between the changes of water quality indexes and the structure of bacterial community and gene function in the RAS were
analyzed by ecological regulation, 16S rRNA high-throughput sequencing, metagenomic analysis, and mathematical statistics.
Results show that all the water quality indexes, including temperature, dissolved oxygen, salinity, pH, ammonia nitrogen,
nitrite nitrogen, and nitrate nitrogen could meet the safety requirements. After 63 days of culture, the average weight of L.
vannamei reached 11.78 g, the yield was 3.28 kg/m’, and the survival rate was 69.59%. The results of microbial community
structure and function analysis show that there were significant differences in microbial community structure between the
start-up period and the stabilized period of water quality. In the start-up period, Marinobacter (31.37%) was dominant, while
in the stabilized period, the denitrifying bacteria including Mycobacterium (6.65%), Mycobacterium (6.39%), Alcanivorax
(5.21%), Marinobacter (3.36%), Mesorhizobium (2.30%), Rhodobacter (1.34%), Rhodobacter (1.42%), Paracoccus (1.29%),
and Nitrobacter (1.17%) took over. By comparing against the KEGG database, we found that carbohydrate metabolism and
amino acid metabolism occupied the largest number of proteins in the metabolic pathway, indicating that heterotrophic
denitrifiers require multiple carbon sources to perform denitrification function.

Key words recirculating aquaculture system; Litopenaeus vannamei; high throughput sequencing; metagenomics;

microbial community structure



