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During the experiment, the hybrid sturgeon is exposed to two

different acoustic conditions before and after noise, and the exp-
erimental noise monitoring is turned on by underwater loudspeaker,
and the experimental fish cultured in the experimental bucket
before the noise is turned on as the blank group
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Fig. 3 Swimming rate and feeding rate of hybrid sturgeon before
and after noise
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Different lowercase letters indicate significant difference (P<0.05),
and * indicates significant difference (P<0.05)
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Fig. 4 Effect of noise on distribution of hybrid sturgeon in tank
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Groups S1—S6 are intestinal samples of 0, 24h, 48h, 7d and 14d
after noise stress respectively and 48h after recovery to the natural
environment, group S7 is the water samples; the same applies
below
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Fig. 7 The dominant population of intestinal microorganisms in each group at class level

®1 BEFRFHRBNGIT

Tab. 1 Statistics of dominant populations in each group at class level
ZNClass S1 S2 S3 S4 S5 S6 S7
155 4¥Bdellovibrionia Yes NO Yes Yes NO NO NO
2% AR T B 4 Grammaproteobacteria NO NO Yes Yes NO NO Yes
JBUER T 44 Actinobacteria NO NO Yes Yes Yes NO NO
a-4% ¥ 1% 2 Alphaprotebacteria NO Yes NO NO Yes NO NO
W& R 41 14 44 Acidbacteria Yes Yes NO NO Yes Yes NO
FHF B 4 Parcubacteria NO NO NO NO NO NO Yes
#2% [C 1 X Gracilibacteria NO NO NO NO NO NO Yes

TE: SI—SOFEA M I AMERF B JF0. 24h, 48h. 7dF114d KK H AR IABT480 G I IAIEREAR, STA/KIFBIREA
Note: Groups S1—S6 are intestinal samples of 0, 24h, 48h, 7d and 14d after noise stress respectively and 48h after recovery to the

natural environment, group S7 is the water sample
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MiaoZe™ " BIIF 76 o 2 B K R 855 o 40 B 2 Bk
BT % . T A% R B (Ctenopharyn-
godon idella) & A VIHEVE 5 FRE KR FGTAR Y
FAL. Wang25" VR I b B4R BB (Eriocheir sinen-
sis)) SR PN I A PR A 0 R0 K e R AN [, 30 B A
RSEAE R P 8 A 0 20 1 2L R 7 T ke A B A
F, A8 i AR Pk 28 AN =2 58 4 RIE T I AL 1 7K

GURIDR, AN FE 45 R 7R 5 TP m PR 1 R

Tab. 2 Prediction of OTU content in each group under COG function

R AR . ASEIR AN DU T 2% 2263

=2 COGLIEEFN T Z4AOTUSE

IfEFunction S1 S2 S3 S4 S5 S6 P-value
AL FE1E 5 AL 3 Cellular processes signaling 7510 7920 4737 5420 6976 7302 0.0069
B KAL & 12X Carbohydratetransport metabolism 11044 10241 6356 7422 9779 10182 0.0074
P LK iRl Glycosyl hydrolase 10778 11567 6596 7799 10021 10462 0.0074
¥ B s Hi 1 8 Nucleotide transport metabolism 2871 2969 1531 1816 2391 2781 0.0079
I FABR B B = fiE PyruvateKinase deficiency 4815 4881 2824 3363 4272 4617 0.0085
R IEEFIE AL Amino acid transport and metabolism 11677 12650 8061 8852 13325 12241 0.0090
ZH P PN 32 i AN 43 ¥ Intracellular trafficking and secretion 198 224 187 372 282 255 0.0091
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UNDERWATER NOISE ON THE BEHAVIOR AND GUT MICROBIAL
COMPOSITION OF HYBRID STURGEON

GAO Yue"™’, LIU Chun-Hua"?, JIANG Ze-Jian’, ZHENG Yue-Ping”*, XU Jia-Nan™*, FAN Hou-Yong™*,
WANG You-Ji"? and HU Meng-Hongl’ :
(1. Key Laboratory of Exploration and Utilization of Aquatic Genetic Resources, Ministry of Education, Shanghai Ocean University,
Shanghai 201306, China; 2. Shanghai Engineering Research Center of Aquaculture, Shanghai Ocean University, Shanghai 201306,

China; 3. Joint Laboratory for Monitoring and Conservation of Aquatic Living Resources in the Yangtze Estuary, Shanghai 200092,
China; 4. Shanghai Aquatic Wildlife Conservation Research Center, Shanghai 200003, China)

Abstract: In order to investigate the effects of underwater noise on behavior (swimming rate, feeding rate, spatial dis-
tribution) and gut microorganisms of sturgeon, hybridized sturgeon were exposed to noise [(145+5) dB, 400 Hz] for 0,
48h, 7d, 7d, and 14d, followed by 48h of recovery in an environment without stressful noise. The results showed that
the swimming and feeding rates of hybrid sturgeon were significantly reduced and the spatial distribution was changed
after noise stimulation. At the beginning of the noise stimulation, the hybrid sturgeon gathered on the side away from
the noise source, but gradually approached the noise source after 3min. The microbial composition was significantly
different from the other groups at 7d of noise stress. There was no significant effect of noise on the abundance of gut
microorganisms in hybrid sturgeon. Differences in the dominant populations of gut microorganisms existed in each
group at different time periods and the dominant populations changed over time. The results of the above microbiolo-
gical analysis showed that “cell signaling processes” “carbohydrate transport” and “amino acid transport and metabolic
functions” were significantly lower than those of the other groups at 48h and 7d of noise stress as predicted by COG.
The results showed that noise had significant effects on the feeding rate, swimming rate, and spatial distribution of hy-
brid sturgeon, changing the composition and proportion of its gut microorganisms and affecting various vital life path-

9 ¢

ways, such as amino acid metabolism. This experiment simulated the mixed noise of various underwater noise sources
and explored their effects on the behavior and gut microorganisms of hybrid sturgeon for the first time, which can
provide basic information for the in-depth exploration of healthy ecological breeding and physiological response mecha-
nisms to adversity of hybrid sturgeon.

Key words: Underwater noise; Feeding; Spatial distribution; Intestinal flora; Hybrid sturgeon
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