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Effects of common inorganic salts on the survival and behavioral characteristics

of Limonperna fortunei

Tian Nana', Li Tiancui', Liu Jian', Cai Wei’, Li Ruiwen', Wang Yingcai', Chen Zhenghu®"
(1. Ecology and Environment Monitoring and Scientific Research Center, Yangtze Basin Ecology and Environment
Administration, Ministry of Ecology and Environment of the People’s Republic of China,

Wuhan 430010, Hubei, China;

2. China Yangtze Power Co. , Ltd. , Yichang 443002, Hubei, China)

Abstract: Limnoperna fortunei is a large benthic animal. It adheres to the substrate surface by secreting byssus,
gradually thickening in layers over the years, leading to biofouling. Therefore, a deep understanding of its environmental
tolerance is essential for developing effective biofouling control strategies. Aiming to investigate the effects of different en-
vironmental factors on the survival and physiological behaviors of L. fortunei, this study investigated the effects of com~-
mon inorganic salts on the survival rate, immune enzyme activity, and byssal adhesion characteristics of L. fortunei
through controlled laboratory experiments. The results showed that: (1) 0. 17 mol/L NaCl significantly inhibited the sur-
vival rate of L. fortunei, and after 24 h of action, the survival rate was all below 20% , remarkably lower than the control
and other treatment groups (P<C0.05). (2) In the 0.017 mol/L and 0.17 mol/L. NaCl groups, superoxide dismutase
(SOD) and catalase (CAT) activities exhibited an initial increase followed by a decrease within 24 hours, with the 0. 17

mol/1. NaCl group showing a more pronounced effect (P<C0.05). The other lower concentration treatment groups

Woke H BT : 2025-06-09 & Ial H ] 2025-07-03 252 Hl: 2025-07-12

YEZ i HWRIR(1995-) , Lo Wi+ A58 Jy 1) o8 ol 525 , E-mail : tianna6999@163. com

IR R A PRIEJE(1980-), 55, g TR U, 322 K 254 KRR 5 28 P59 5% , E-mail: chen-zhenghu@cypc. com. cn
Feg I H . F K H AR AL S H 0 H (U204020117)

GRS A TR, 22 0 A8 X e 26 DL JCHLER X TR 77 6 S5 AT WA PR e [T ]. AR B, 2025, 47(4) : 363-370.
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showed an increasing trend. (3) When exposed to 0. 12 mol/L and 0. 17 mol/I. NaCl, the byssal adhesion force of L.

Jortunei attached to natural stone substrates decreased significantly (P<Z0.05), dropping by approximately 40% after 24

hours. The results of this study can provide data support for the formulation of emergency removal plans for L. fortunei in

specific scenarios of water conservancy projects.

Key words: Limnoperna fortunei; biofouling; inorganic salt; survival rate; immunoenzyme activity ; adhesion
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Figure 1 Adhesion status of L. fortunei at the site
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Figure 2 Survival rate of Limnoperna fortunei in the presence of different concentrations of NaCl

FER KA B AL . 44 R TR A Y SOD i M 7E
12 hi 5 %0 B2 25 4k f S L, A s 1) 22 0] JF A
£ (P>0.05), 1 L Af 4 4~ 4kb B 2H b iE 3G 89 CAT T
P B 3 A i s, HARFRZE D fe o B B (P<<
0.05) ;24 hisf, kb ¥4 A FAL 3 2H B v 8 i3 19 SOD
T PE B T (P<<0.05) , i Ab B 41 C A4k FE4H D
HHR R 1 SOD 6 4 24 55 6 B2 A r B AIG , FLAR B2
D B 2 (P<<0.05) , Jb i kb B2 A Fi4b BE4 B
FRYE G ) CAT WM 5 SOD I P28 1 1% il 25 1, 48
12 Wit T Tt L O e T % BB AL, ot b B2 C 4k B
H DA PIREAL, HACBEAL D E A% T X I8 4H .
2.3 R BE R LW S0 a

JE 22 8 B 0 S 2 SRR R R P T G A R
G5y AN K AR S BN o TEXT LA B4 E
(0.017 mol/L) AL H 4] F (0. 051 mol/L) 1, 5L 88 J5
T8 W 10 2 B T RS A R AR R IR AN B 3 (P=>0. 05)  4b
B G (0. 085 mol/L) "1 i VA 4 #E 52 56 #E 47 5] 24 h
I, B B 7 B3 AR (P<<0. 05) , 5 J 1 28 4k A 1]
(P=0.05), Ut B 7 9256 J 1, Sl B T ih R 221
Y R SR A B 5 i A P41 H(O. 12 mol /L) FAb B 40 T
(0. 17 mol/L) H By VA I &b Bt 77 3 W 2 B A% (P<<
0.05),24 hiFF B FFEZ40% .

AbFEZH G(0. 085 mol/L) AhFEZH H(O. 12 mol/L)

1000 A
[ BUSEIEZENN
200 + = (M B
L VistiFEle

mm MPRZHD

SOD i E/ (U-mg )

0 12
B TE] /h

24

AL FEZH 1C0. 17 mol/L) v, VA UG 35 Hh BEAS [ 72 B 119
BT, e H R JE W R T I 4 i B W, 24 hiE A
TR B AT 30%, #F— 25 560 0F T B 2 75 VA 0 2
ARG NIRRT, w8 Wk T ML 75 4R % 3
B A O RN BR AR o
3 3 i
R R 2 3F 08 b A 0 R v AL
AR N 52 DL 28 AR K AE I YOG i IR BE
T R TR DU B R S RUAS [ R DL 2R AR
[ A= A B B AN [ K M A 855 e, kel kB A it A7 18
RIE o A &, HIRE KK FHlkEN
0. 085~0. 17 mol/L B} FE =15 0t B & , & B b i oK i
IS T AR T VR G T BB IS N Y L K 25 T HE AR
&)1 KZESh YR T A B /Y35 3 P8 9 Sk X Ah
b 1 Bl AR AT R 1 T E AR B i S O A
237 B 5 HLAKR S B AR BE ) S R AL
LR 2o i 18 2 5 35 sh 0 A D o 440 L ) B A
B R AHE . EERAEE T, A0 Na ik &
RO E RS 0 40 A AR S L O A B B
Jip e 51 & SE AT, R HE—Fh 44 o A B SR A
7= 1) B 4 42 (reactive oxygen species, ROS) 4 A,
b — 2 B A5 LR PR 285 4, 75 S A B R

A T I 36 B, DL 2K 2 3l ek T i 98 R O il Ok

3.1

15
—~ = A
on = hFZHA
g L/ B
= 10} A C
A m NHZHD
e
£ 5
<
O

0 0 12 24

i) /h

3 ARRESAMERTRRREBFEENTL

Figure 3 Immunoenzyme activity of Limnoperna fortunei in the presence of different concentrations of NaCl
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Figure 5 Survival rate of Limnoperna fortunei in the

presence of NaCl
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