J. Lake Sci.(#HFI=), 2025, 37(6):000-000
DOI 10.18307/2025.0634

©2025 by Journal of Lake Sciences

INSENRFNRECIREYR (P clarkii) FUNERREFYE (P canaliculata)
5+ ZMEEIFRYE (B. aeruginosa) HIETSHIELER

EFWFL K R om @, FRFHEL, MR, TiEE? HXR!

(1: SRR SR SAESB A E M E LR, WA LS ES BRIty E A s, ASWMEE LSS
B 2R EVEQIHRTE R, WAL TR S AR S R824, I 430068)

(2: PEBFEE RIS AT T, BE 210008)

W E. WIRFBIT (Procambarus clarkiil) RU/NERAR (Pomacea canaliculata) FE43RI 2 MR MRS, SR HK
B RGWIA T E . WE IR IE R — KA S RGP R MR AR, oot 35 W Bh S i b o ASOEIE Ry
B AR BRI, 0T T SRR AR b 5 [ S BT AN AR A543 e B R AB IR R (Bellamya aeruginosa) 15 EARK
I E . RN KBRS, GE WINPT L2 (2 2l B s, R S B SR N AR IR 0
B RARA LN . R 22 B S BT 7 0 R T 43T 4 SR R I 5 DR SR A/ INE AR AR IR I AL 2 36 B K TS IR A8, 3%
WIPIRD AR i T, AEEFRRIAA LR A TR C18:1n-9+C22:6n-3 SR E 4 LR E = T/NVEIR
FHIB R RIR, RN EMERHE R ASIRIRN CIS+C17 S EE o LB/ TR, R4 R R
(ITTHRSE 5 PIFR RIS IR C18:24C18:3 Fr R P 40 L B3 M TSR FA IR, R0 3 (1 okl 3 B A SO )
SEAh, PEATNAZ AR PUFA/SFA & TAREBH IR, BT NRFN 1 E F2 5 T LS MAMRE bR, RLE A AL EFTRN
AR LU R R AT SR TE S Al ). 24 B S0 o ou IR AC A 4 R PR ARSI A 1 B 2 v T N AR AR 40
IR, TR NEARAF IR AR S SRR AR, U AR, AR S 4 AW T IR (1 A A 0 58 A E IR
BT ANERRA IR, TNERRA BRSO A E IR T IRRRIR, O 2B AL AR AT AT RE K
SR TURFIE, NI SIS, JENR EAM

Comparative niche analysis of between invasive Procambarus clarkii and Pomacea
canaliculata and native Bellamya aeruginosa

Wang Bozhi!, Zhang Hui!, Gao Jian'**, Guo Zirun', Liu Ying', Yu Jinlei?, Yang Xingkang'
(1: Key Laboratory of Intelligent Health Perception and Ecological Restoration of Rivers and Lakes, Ministry of Education, Hubei

*  2025-01-22 Yitkd; 2025-03-25 U f& Bk,

B HARRI = EEGIH (32471648, 42442047) T {g R 2R AN 5 AR B 2 20 A 0 B R0 S8R 4 (HGKFZ08,
HGKFZ04, HGKFZP009) Hk&

** W5 E%; E-mail: jgaol3@hotmail.com.



Key Laboratory of Environmental Geotechnology and Ecological Remediation for Lake & River, Innovation Demonstration
Base of Ecological Environment Geotechnical and Ecological Restoration of Rivers and Lakes; Hubei University of
Technology, School of Civil and Environment, Hubei University of Technology, Wuhan 430068, P.R.China)

(2: Nanjing, Institute of Geography and Limnology, Chinese Academy of Sciences, Nanjing 210008, PR.China)

Abstract: The red swamp crayfish, Procambarus clarkii, and the golden apple snail, Pomacea canaliculata, are globally
widespread invasive species that can cause serious damage to aquatic ecosystems in the invaded areas. However, the impact of
their co-invasion on native ecosystems has only rarely been studied. To explore the niche competition between co-invasive and
native species, we investigated a natural pond that was co-invaded by P. clarkii and P. canaliculata. We used a fatty acid biomarker
technique to analyze differences in feeding habits, niche widths, and trophic levels among P. clarkii, P. canaliculata, and the
native snail Bellamya aeruginosa. We also conducted indoor predation control experiments to verify that the alien species directly
prey on B. aeruginosa. Principal component analysis (PCA) of fatty acids in muscles revealed larger areas of the confidence
ellipses in P. clarkii and P, canaliculata compared to B. aeruginosa, indicating that the alien species had broader niche widths and
superior trophic resource exploitation. Also, the percentage content of C18:1 n-9 + C22:6 n-3 was significantly higher in P. clarkii
than in P. canaliculata and B. aeruginosa, suggesting that the crayfish is more carnivorous. C15 + C17 content was significantly
higher in B. aeruginosa than in the alien species, suggesting bacteria as the native snail's main carbon source. In contrast, C18:2
+ C18:3 content was significantly higher in the alien species, demonstrating that their main carbon source is vascular plant material.
Finally, the ratio of polyunsaturated to saturated fatty acids (PUFA/SFA) was also higher in the alien species, indicating that they
reside at a higher trophic level and exhibit stronger competitive abilities compared to B. aeruginosa. Our indoor predation
experiments showed that P. clarkii significantly more often preyed on juvenile B. aeruginosa than on juvenile P. canaliculata. We
also observed predation of adult P. canaliculata on juvenile B. aeruginosa, albeit at a lower rate. In summary, by combining the
results of fatty acid biomarker techniques and indoor predation control experiments, we demonstrate that both the niche width
and the trophic level of P. clarkii are higher than those of P. canaliculata, while P. canaliculata exhibits significantly broader
niche widths and higher trophic positions comparing to the native species B. aeruginosa. The co-invasion of these two species
thus may have a significant negative impact on native snails.
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Tab 1 Fatty acid biomarkers commonly found in aquatic systems
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Tab 2 The chemical characteristics of sampling sites on different season

I} ] BA (mg/L) B (mg/L) A (mg/L) et Ea (pg/L)
20234104 1.28+0.08 0.17+0.04 0.11+0.01 59+1.4
20244E1H 0.64+0.07 0.07+0.01 0.09+0.02 49+1.3
20244E4H 0.57+0.09 0.14+0.05 0.15+0.03 6.1+1.3
202447 H 1.4+0.11 0.29+0.02 0.13+0.01 8.3£1.1




1.2 HmRERSR

1.2.1 BB s ATH e R E B A MR 3 FURMZEZ) I, AFRAME (K 1.7 m, WAE
20x25 cm, ML 4 mm) FHHE SRR ANEAGAFIR A S AR . SRR T O R BT R ITS,
B T RFER, Fr8: 24 /NN EEEMIET RSN, ERICRENEMEENE, EEZIREEER
MR, BEJS, Phik i vw IREEER . /NEHR A7 DR AN B A b Iy (B S0 AT AR (R 3) , 43l
3 PR SIIILAIZHZY, FAZEIRK I EE %, RSN S0 ml 208, B 20O BN -80 C BRI VK AR 4
R 24 h J5 AR TENEERE AR TR AL BE . 0850 B R it B 5 I BARIE IS A A, SR KR4
HRAE S IBT — AN TR IE (AL 80 um) , FEIF 4 I AIRS R AR S UREE AN 10 ml B0 i 77 T
TR, DA 5 S0 A UM -5 1 B (X GC-MS AT i i R 4L 1 43 48

® 3 CREMEWIAN AR GREIIED

Tab 3 The size of the collected benthic animals (mean individual weight)
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Fig.1 The percentage of fatty acid content in different benthic animals. SFA indicates saturated fatty acids, PUFA indicates
polyunsaturated fatty acids, MUFA indicates monounsaturated fatty acids. Differences between values above the bar graph that share

different letters are statistically significant (P < 0.05)
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Fig.2 Principal Component Analysis of Fatty Acids in different benthic animals
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Fig.3 The percentage contents of fatty acid biomarkers in different benthic animals. Differences between values above the bar graph that

share different letters are statistically significant (P < 0.05)
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Fig .4 The fatty acid ratio of benthic animals. SFA indicates saturated fatty acids, PUFA indicates polyunsaturated fatty acids.

Differences between values above the bar graph that share different letters are statistically significant (P < 0.05)
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