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The numbers represent the density of prey fishes and right figures
show that two predator fishes L. oculatus and C. maculata feed on
these prey fishes respectively
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Functional response curves (A) and parameters (B. Attack rate; C. Handling time) of Lepisosteus oculatus and Channa maculata
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Fig. 3 Functional response curves of Lepisosteus oculatus and Channa maculata when feeding on three fries C. molitorella (A), M.

terminalis (B) and C. idellus (C)
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Tab. 1 Functional response parameters for Lepisosteus oculatus and Channa maculata when feeding on three fries
& % Predator ThEe NS HFR Parameter THEl 4 i Prey species  Z%{{HValue  SE Standard error P{EP Value

HHEL. oculatus 757 % Attack rate (mz/h) #2C. molitorella 1.978 0.466 <0.001
I AR WiM. terminalis 2.996 0.646 <0.001

Y C. idellus 6.450 2.074 <0.002

AL ¥R} 1] Handling time (h/ind.) #2 C. molitorella 0.039 0.010 <0.001

I AR WiM. terminalis 0.007 0.008 0.337

WA C. idellus 0.022 0.005 <0.001

BEHEC. maculata 2277 Attack rate (m’/h) #2 C. molitorella 3.402 0.799 <0.001
I AR WiM. terminalis 5.591 1.486 <0.001

Y C. idellus 6.920 2.057 <0.001

AL ¥R} 1] Handling time (h/ind.) #2 C. molitorella 0.030 0.007 <0.001

I AR WiM. terminalis 0.023 0.005 <0.001

B C. idellus 0.033 0.004 <0.001
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Tab.2 Food conversion efficiencies and relative growth rates for Lepisosteus oculatus and Channa maculata

it ik SORRE  REME MRMEEE  GWELRCR AR A Ko
Predator Initial body Final body Weight gain Food intake Food conversion Relative growth
weight W, (g) weight W, (g) AB (g) C(g) efficiency £ (%) rate G (%/d)
HHEL. oculatus 469.7+16.2° 581.7421.5°  112.0+12.0°  358.7+16.5" 31.042.4 1.640.1"
P4 C. maculata 401.3+9.0° 457.5+16.2° 56.3+10.9°  240.1+14.1° 22,643 .4 0.9+0.2°

T RSB _EARAN R R 4L E) 77 78 0 35 2 57 (P<0.05)

Note: Values in each column with different superscripts are significantly different (P<0.05)
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Fig. 4 Population growth simulation for Channa maculata (A)

and Lepisosteus oculatus (B)
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COMPARISON OF FUNCTIONAL RESPONSES BETWEEN EXOTIC SPECIES
LEPISOSTEUS OCULATUS AND NATIVE SPECIES CHANNA MACULATA

XU Meng', ZHU Bing-Tao"”, YANG Ye-Xin', SONG Hong-Mei"’, LIU Chao' and MU Xi-Dong'

(1. Key Laboratory of Recreational Fisheries, Ministry of Agriculture and Rural Affairs, Guangdong Engineering Technology

Research Center for Advanced Recreational Fisheries, Pearl River Fisheries Research Institute, Chinese Academy of Fishery

Sciences, Guangzhou 510380, China; 2. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306,
China; 3. Key Laboratory of Aquatic Animal Immune Technology of Guangdong Province, Guangzhou 510380, China)

Abstract: Exotic fish garpikes have caused some social panic due to their occurrence in the freshwater lake. As fero-
cious predators, they have high threats to native fish species and the aquatic ecosystem. However, we know very little
about how strong garpikes feed on native fish species, and whether they are different from other native predators in
feeding efficiency. Using a manipulative experiment, we studied the functional response of a common garpike,
Lepisosteus oculatus on three prey, Cirrhinus molitorella, Megalobrama terminalis, and Ctenopharyngodon idellus.
The functional response of L. oculatus was further compared with that of native similar predatory species, Channa ma-
culata. Specifically, we studied the types of functional response, constructed the functional response curves, estimated
the parameters representing feeding efficiency. By combining the functional responses and food conversion efficiency,
we constructed a mechanistic model to simulate their population developments with time when considering the poten-
tial different mortality rates due to intraspecies density dependence. We found that both L. oculatus and C. maculata
had Type- Il functional responses. It was not significantly different in the rate of unit resource consumption between
the two species, that is, there was no significant difference neither in the attack rate (P=0.383) nor in the handling time
(P=0.663). While the relative growth rate of L. oculatus was higher than that of C. maculata (P<0.05), there was no sig-
nificant difference in food conversion efficiency between these two species (P=0.132). We also found that L. oculatus
had faster population growth and higher stable population density than C. maculata. Collectively, our results indicate
that L. oculatus have neither a higher resource consumption rate nor food conversion efficiency than native similar
predators. However, we suggest that it is still very necessary to monitor and control this exotic fish in the natural aqua-
tic ecosystem, given that it has no natural enemies, consumes many native fishes, and competes with native predatory
fish. Our quantification of functional responses provides a basis for future systematic assessment on the ecological im-
pacts of L. oculatus, and can serve as a reference for assessing resource consumption rate and potential ecological im-
pacts of other exotic fishes.

Key words: Exotic fishes; Lepisosteus oculatus; Channa maculata; Functional responses; Per capita resource
consumption; Ecological impacts
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