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Food habits of invasive alien species Lepomis macrochirus (Percifromes: Centrarchidae)
at a reservoir in Toyota City, Aichi Prefecture, Japan
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(Abstract)

The bluegill sunfish Lepomis macrochirus originated from North America and has been recognized as a
designated invasive alien species by the Invasive Alien Species Act because of its significant impact on ecosystems
in various parts of Japan, including predation to native fish. The species has been known to inhabit Ichigiuwa Pond
in the Toyota City Nature Sanctuary in Toyota City, Aichi Prefecture and extermination of the species have been
initiated. However, it has not been examined whether the presence of this species may have affected native species
through predation or competition. In this study, we conducted a diet analysis of 55 L. macrochirus individuals
collected during the pond draining in the year 2006 to evaluate this effect. The results showed that larvae of
Chironomidae and Pseudothemis zonata damselfly showed higher values for both frequency of occurrence (%F)
and volume percentage (% V) than the other species except for seven individuals with empty stomachs. Several
native fish species occured sympatrically are also known to feed on Chironomidae larvae, and are likely to compete
for prey with L. macrochirus. A correlation was observed between standard length and stomach content volume
in L. macrochirus, suggesting that prey consumption increased with growth in size in the study area. These results

suggest that L. macrochirus has negative effects on native fish species.
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7 )V — X )V Lepomis macrochirus (Rafinesque, 1819) (&
AbkERE & 354 > 7 14 v 3 28} Centrarchidae D 7K
fCThHY, ENTIE, 1960 FEICHFFEH & LTS
WL, FHCTHER SN TS (EfE 2008). 7
W= F WD EDOMEER SRR I N T W55, HARM
B EORETH Y (P, 2002), 1ERMOH
FHRE AL TOAERERBEOFRFINEL M THE SN T
Wz (FEPIEA, 2003 5 FEFIZA, 2005 5 #24f - HO,
2012 FEAS - W, 2021). EIWNAERERNOERE)N
ST B DD, FEEISREMICEE SN, BRI
B RKREOBE) 2 EAE L HNTW 5 (T,
2012 ; HARBREEWIZEL >~ 4 —, 2019).

BT B ARBIEE O R L5 FIE B T O 8k 4 i 28 A
Sifge < fxRHT ICAZE L, BHAREBRFOMS LT L
ExRHMIZ, BRTORED S &ICKE S N2Hix T
H5H (BHTHREERS, 1990). L2 1EE < 2
ST D2EBO7-OMPETIET 05, £D—DTh
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(B - BRI S OGRS RS, 2007), BREEE
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K3 a7 Lefua echigonia (Jordan et Richardson, 1907) (5%
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L. —F7, 1994 4 8 HICFEE S - MBEMAE T T
WV — TN R I F 7 F 2N A Micropterus nigricans (Cuvier,
1828) 72 & DAV KM D A B S (BT H A

ISE RPN E

I - R - AU B

TS, 1996), Hhsk D BRER K Ok A A AR o048
BARHWE L7z [20IT0) ] 1 & 254052006 412
Tz (BRHIEA, 2012). ZOftk, ARAEERERIC
L5407 OBGEORIEE (FHETh, 2008) L4t
A BREEDS 72 O MO BHPITEE N KT (BT A
2012) 7 EHHE EN2DY, IS ORERIE, BRRER
DEACRER R TR T 2 F B LTH D, FEED
MR DE B ERCHS A L CIERABEICS- 2 72
HEIZOWTIIFF LT,

AIFFE T, EHTHARBIZOZONA LibizB v
TTIW—FWREMEHEICS 2 2 2B ORI % B
&L THEFREAITY, SRESNZT V- VoM
FERAT o 72, UHIZ BT 5 AREERE~OFHG
CERND 7208 A S 7270 — F DI AR
B35 —Fpls LTI 5.

R ETE

SHEDOBE

AT B T E T IR R LT A i
X, BEHTHEABIZOKROIMNIALES S, KR
FE 11,000 md, 73 19,300, AKFE 2 m (3 & D E¥E
Hzo<Tdhsr 1M H2X). fikbbizhmk
JIMZEE, — O RVENKRIZE L TR B2, T
TN ATKIEDSH 0, D2 53 LT & ik
Thb (FHEEIT2, 2008). HIEIZEEMDHE L
THHENDLZ LIZIEEAERL, A YT O
PHER SN L EFTO 18R 2 ¥ 7 F ¥ R ThNT
Whhots (FH#EIED, 2008)
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Fig. 1. Map showing location of Ichigiuwa Pond.
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Fig. 2. Ichigiuwa pond, photographed by Kazuki Arao. August 26,

2006.

lcm

FEI3R. WAL TRES Nz TV — F IV OREIEEAR.
A& 76.6 mm, PHIKHEHRE.

Fig. 3. Preserved specimen of Lepomis macrochirus collected in

Ichigiuwa Pond, 76.6 mm in standard length, photographed

by Daiki Uchida.
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Size distribution of Lepomis macrochirus.
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DOEEEEI LD L EFRAROF G L LT, EHE
(VD) 2HH L7
W GHT L2002, HBHEE (%F), FHEE
A% (wV) 2BE L T, £EEOEHAEY
2o, JIIE (1985), HARZAY Aif%Es (2010),
FE (2014), JIIE - #H (2018) = &EIZHEAK
BEMEE T CHEORE %17 > 72, %F 13 4B E AT,
FEDOHBIEHOBENED DS BB L 2B Lo 5
EEE L. oV oEHIZoOWTE, BHICEAER
SELMERENT720, UTORETH -7 $4b
5, BAEWE | mm B TOA-72 v — LK
R, JEX02-1mm I2F AR, WY A X &
mm A CTEHI L, 87/ 2 o fE & ko7, kIC (8
Tl =& OFAE  FOMKE] TEERICBIT 2 8HE
TEDEDLEGERD, FOFIHEE %V & LT
HEE EREOMRE AL 7202 HNEWIAR L&
RoOMMR, R L EREOBRE A5 720 A
e, HEVERE L ARROBRE 2R
AT TIATz.

S

PRERE

fHERNE O, 5~ Y H Pseudogobio esocinus
(Temminck et Schlegel, 1846) 25 6 fEfk, % 27 F /3 AMS
15 fEfA (TMNH-F-2225), 7V — V55 fEfk, %
L ENTz BFEROKIEIL31.0CTH o 7.

HEMERK

RE SN 55 kD 7 )V — F L DEEIL 36.2-111.8
mm CH -7z (F4X). 21-40 mm (& 1 fEE, 41-60
mm (& 14 fifE, 61-80 mm (& 33 &, 81-100 mm (% 4
fEA, 101-120 mm (& 3 /A & 61-80 mm [ DA
%0 o7z 7B, 20mm LT OEEIZERE S N0 o



NFITHA AT - WHRH -

28
2000
1800 n=55 .
p=0.00006
1600
€ 1400
% 1200
£ 1000
£
& so0
£’
g 600 .
400
[ ]
200
0 : :
0 20 40 60 380 100 120
[E==C]
B5R. HFHAEMHRE (mm’) &7 V—FLofkE (mm) &
DR,
Fig. 5. Correlation between intragastric volume (mm®) and standard
length (mm) in Lepomis macrochirus.
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AT L7z 48 fEfR7 5, 7 B 15 O M AW 73R &
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DB 16 A, v ¥ 2 A B & Cricotopus D %)
WS 4R, 23 7 % b ¥ K Pseudothemis zonata
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p=000006). F72, HUEZRVZHETH-TH
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TR L A EORE A D 12O AW IR & R E
(%6 M), MAMEEEEE L OBREFRA (5
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z =

THRAEORE, WMIVEARE %F, %VIZBWT
I AROYRFKRE LB EE HEDTW2, T
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F1XR TN —FNVOFEWOMBEE (%F) L THEEETSR (V).

Table 1. Frequency of occurrence (%F) and average volume percentage (% V) for each prey organisms of Lepomis macrochirus.
738 EEY %F %V
R MR Libellulidae

b AR R Libellulidae gen. sp. 0.9 0.08

T HRNROLH Pseudothemis zonata (Burmeister, 1839) 85 855

AT AROEE Orthetrum albistylum (Selys,1848) 0.9 037

feAzlab i Chironomidae

I AVIROEI R Chironomidae gen. sp. 170 141

DrimhaRe Ul nlipyailz:] Einfeldia dissidens (Walker, 1851) 6.6 0.37

Y AU REOLI R Cricotopus sp. 13.2  1.06

ZRbd L AJHBOLIE  Paratanytarsus sp. 1.9 0.14

A AIHBEOER Dicrotendipes sp. 3.8 037

AT EBEOEE Chironomus sp. 0.9 0.10

TUFE Formicidae

FURE Formicidae gen. sp. 19 0.08

TET TR Myrmicinae gen. sp. 28 029

H a4 Hydrophilidae

FARTRIT LY Enochrus simulans (Sharp,1873) 09 025

IRALTRY Corixidae

NAAEFEZT AL Micronecta sahlbergi (Jakovlev, 1881) 1.9 012

~Eh AR Corydalidae

AER RO Corydalidae gen. sp. 1.9 0.70
bl yalo gm VA Armadillidiidae

FRHE ALY Armadillidium vulgare (Latreille, 1804) 0.9 0.02
TH Unidentified 35.8 86.09
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Fig. 6. Correlation between prey volume (mm®) and different standard lengths (mm) of Lepomis macrochirus.

F N RGHROMENL B HO T2 L% E L
THIFeoND, avT7xF R ipExEt, b rRE
EDOLRRMIENNIKAEREY BT, M, REKE L
B L, " CHARAEMM AT T B AR CHIMEZ BR
BN TOBEAGIT ETREICT A 72500 T, BEY
AT, BT &) AR 2 2 fR k5 5 BT b EEH
ERTwad (EH, 1998). ik Efizizdn s d
1992 1K EREM A EL L CTHB Y, zaf b k>
R Paracercion calamorum (Ris, 1916) 75 H L CT\Ww/- 2
EHHBHLTWwA (EEEIEZA, 2012). LarL, 2006
2L, WEELZ I 2 Phragmites australis (Cav.) Trin. ex
Steud., 1841 D EH DA SN L FEE T, KN - fil
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EQOT R EHE)AATEET S (AHIZA, 1988).
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5708 (BHTHAEERS, 199%), 227X bR
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