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Egg Production and Oviposition Pattern in the Long- and Short-Winged Females of Water Strider, Aquarius
paludum. Gen TakanasHl and Mamoru WATANABE® Graduate School of Life and Environmental Sciences,
University of Tsukuba; 1-1—1 Tennodai, Tsukuba, Ibaraki 305-8572, Japan. Jpn. J. Appl. Entomol. Zool. 59: 79-85
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Abstract: The Japanese water strider, Aquarius paludum (Fabricius), exhibits wing dimorphism: long- and short-
winged adults. In order to clarify the reproductive strategy in each morph, changes in the number of eggs in the non-
sexual period were examined by dissection. Immediately after emergence, a few immature eggs were found in the
ovaries of females in both morphs. The number of immature eggs increased with age, and a maximum of 50 eggs had
accumulated in 5-day-old females of each morph. Submature eggs were found in 3-day-old long-winged females, but
in 1-day-old short-winged females. Additionally, mature eggs appeared at 5 days of age in long-winged females, later
than in short-winged ones. Although the number of mature eggs increased with age, by 13 days, the maximum number
of mature eggs in long-winged females was lower than that in short-winged ones. Females younger than 11 days of age
showed mate refusal behavior. Females began to oviposit 2 days after copulation. The size of the first clutch of long-
winged females was significantly smaller than that of short-winged ones. However, after the fourth clutch, there were
no significant differences in clutch size between the two morphs. Therefore, more eggs produced by short-winged fe-

males were found during the pre-reproductive period.

Key words: Egg clutch; fecundity; Gerridae; mate refusal behavior; wing dimorphism
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BHHICH BT 20 BN RM-F0M & 5 036 -
T, WENGATHF IR E L, BFEIAFHTE A0
ZENLW (Roff, 1986). 7 A Y AHHIZHWTY, £<D
T RO FES MRS S N, IO R L 7z R
FHRNIAIEE A FEB U A 540G LT3 T & a3 X
N\ % (Kaitala and Huldén, 1990). Z O o B BIE%
ERAERM L -8R TH D, BEMEEEE TICHW
T, EMRIEEE FICB TR 2 ZEAHL Iz X
N T E 72 (Muraji and Nakasuji, 1988). HAIZHWWTIL#E
BRSMREE TIAL ML TWBF I T £ VK, Aquarius
paludum (Fabricius), “TiZ, RO S N8 EBA g £ T
LTS EMIE ) IEEROFIIT & 5% L g ggiiio — i
DALENRH S5 T % (Harada and Taneda, 1989).

ML RIERICT R L D22 BFETH D, TREIGDOHE
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N0, —MI, TR EAES B WAL L < OO
B TE B &b T E 7 (Rankin et al., 1986). Spence
(1989) 12 & hiZ, JEBRFED & X 7 A ¥ R D —Ff Gerris
buenoi Kirkaldy X G. pingreensis Drake and Hottes (242 U %
AL, RREAE LTS a < i, Rk D £
SOINEPET Lz v, MR 51 2 PEINERA D E N
WRICH ALV HTHERICAERTSE A Y vy a1 F 4 h
A LY, Cavelerius saccharivorus Okajima, T& W I T
B, RS RS D 20 H 3 50 10 H R4 2
5% N LAk 72 & Fujisaki (1986) 12 L7z, £/,
Ny AHR T F 29 HIZEWTE, EHO G BEEING
IR <, FETINEUE L0 & Roff (1986) 1B NTWw 5
LU, MBI % 5 FINE D 203035 25 D I3 FEIIBR A
BRI VB2 TH D, Himhdic o TZ DX
XL 5T B EWS (Fairbairn, 1988). F I 7 X VK
IZBWT S, FEUNBHIAR S 2 < 13RO 93 % < DYl %
PET LT 720, AHpE T E S 5 0RlE 500 YL
T®H 72 & Harada (1992) 13HE L T\ 5. 7, X%
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DF IT7 A VKROWMET, pETINRUENTHR S s h -5
7225 (Harada, 1993). $abb, ML MO RE
TFIEUZ BT, ENHFICE DR TS DI, FEINRLE
BERIZIRENTW=DTHS. LEn->7T, HEINERGT
11 E TIZ, MAIOBIZRAEINEDENIE L T ze P
mEhs.

REEEREAIT D BREHHIE, flzidexaragatn
X, Modicogryllus confirmatus (Walker), @ & 5123 b
H 5B E) % Bl 4G (Tanaka, 1993), HEMEE &1
AT S 2 M %2 & 5, HEMICRAT 2 720D
UEf 2170y, MECTIRINE 2 7E L T < (Lorenz, 2007).
Lundgren (2011) 12Xk 3 &, & 4 4 HORTEROE X
WBREICL>TI4 02628 HE REAELRALDE NS,
FITAVKROFERHORE XITE S L OMAE K 2~3
JERITH B H, IO A EEIN A BRIG S B A &
% & Kishi et al. (2002) 135 L7z LA L, AiEHEIHIC
B BIAFEIZOWTIEHANRNS N TE 5, FEINEFIAY
BN E TIPS ER I N0 s EE AR TH - 7.

INhET, MOINVERERIEE I, S HEE X T &
7273 (Fairbairn, 1988), KM & MR oD IEE 2 YA E BE
DT 212, RSB B I0REIREINE, B
JIDOKE L EFTARZBER D 5. FHZF IT AV ERDY
A, BEMIRIASNR AR 20T, MM ED 8 £< D
RENMIEE WA, KSR, I IE W EE U T
WAHTAEEMED & 5. AWFZETIE, WROFTEIIZ BT 5
YA PERE T Z0H & 22T 5 728, BPHL X8 72l 4 s
FED E FHIE L TG ZT, REINR ORI 2%
B U2 RIS, OO LTl MinRE%
ZFANDS L TOREERN, ZO%K, NI EHE
L7z, &7z, 01 D% 108828 BEOHERE LT,
BAIHD K& & LML RO K Z S &2 HE L 7.

B¥s, JEAEE RIS RGBT & o 22 AR E OB 2
iU B L L 5. AW —EBIE RSB S
REWERET 07T LDOXFEEZT TTbhz.

ks KOk

2013 - 5~9 FUSHBR AN CRIRID <13l T,
Tl & 5 AR DR A R I TG LTz, 2
No6DFITAVRE, LlidfRLI=T 7 2F 907 —
Z (70cmX35cm, & 15cm, K% 3cem) WIS RAH L4
W GHE TN 10 XT7RE L, HHEICRRE - Il s
72 ENFNOFEr — Z2OHZIEEIK E LRI R 5
=)L (10ecmX5cm, JEX 0.5cm) % 1 {fEFE» X7z, B
IR Z 1 HIZ 1 MR L, SR23EET S h w54, Bl
IRTEFH LR AFa— L EHD iz 72, JIORE F &
NIZBEIIREKRD A 5 72HIERITH L T < &, 1HEB~
gL L 2. Zh o oMby g, EmzRikL

72T AF w2 — A (70ecmX35cm, & & 15cm, KE
3em) IZHWTIEAI 0 HDEE THIAE L. Fiz, WMl
WO 2 ) I D BEFE DR % 521 5 DT (Muraji and
Nakasuji, 1988), FMRIKHROIULEIES 720, HEDO T
I AF v 2B (EZ30em, K&E4em) ISR SHHE WD
KEECTLME L. E5 563 14L10D, 25°C OHIR M
R TS, HHUCFFEINE LT 1 HIC 1 BHGEE %17 -
7=, BHZAHLTRLAE» DD Y D F VST Ol H
Lucilia cuprina (Wiedemann), %L, 1~2 W% Tl
10 56, 3~4 @S Cid s 86, Mg Tz 2 8HIC L T
1 A5 % 7-.

PUHEL 23T, TREITC X 2 RANIFOE L 2RV
MED > TWBED, WML FGIZXHT 5 Z LN T
7= (Harada and Taneda, 1989). UL U 7zMiE, 72725123
N&ETF52F 925y 2 (17emX10em, K% lem) IZA
NCBETF L7z (14L10D, 25°C). ff& LT, Eofiik
LM A (0 A 256 1 HIZ1HEOeY YF 3T
=5z, BHHORERICHTHIZE A 72802 0 Fru 7z,

PMEMH (0 Hi) &&Hiw (1, 3,5, 7,9, 13, 17, 21, 29
H) oo 1880 2 92 B S (Nikon SMZ1500, X20~
X100) FTTE Yty b &FAONTHAL, YIBENOINE KK
A7z DR U TP N & Mip BN, AR 3 Bt
F&1Z43 1) 72 (Higashi and Watanabe, 1993). Z Z°C, BN
EA, MEHE TINE AT &, IAsER L Th a0 e
EFEL 7o, MRHUN & ZINEREE SN T TEINED &
WIN A, RBUNIINEN T XN T 639 EPAAINE L
7z, RBIND K Z X AWET 572012, 13 Hilno R
8 UH & JMAINE 10 BEA 5, FEUNILO —FE < 12 dH B
YA 1R L7z, R L 2B, v s A — a2 —
TEREFLMEFEZPEL (R 0.01mm), RESFERAE LT
R A B L 72,

MO EZEHEEZFHANS 7280, PMLkzHNdE TS
ZF w28y ZNTERIEE Ltz 1 HIiZ 10
12:00~17:00 DNz, RMAIOBPAE 5 THA AN 2B
5 AF w VEBWMNTERA L., 7 X VFREHD E S 6 DMl
O, RUCEATHHOMEREL W2 Enfsh
T % DT (Batorczak et al., 1994), AFEERTIIAEZICT
IZA B BMRIOIEE FIW 72, HEOSRERIT I3 2D K
B A W4 2 FERD 728, R L 2B /b k135S TS
PEOEWNEKERBATHH L=, $Tabb, FILKFEMA
THEL, FE%L 3 OB EZ O A THE L 2= ki
LT, FEBRYH, B CERELZME S A, M pilk c
FAVY Y FLED & U2 HEEREEED SRR &l
L 7.

oL CEREE L 72 [ A2 SN TR —DRFEICANh S &, 1F
EAEFTRTOXRTIE S PNIc R4 ihad 5. £2T
ARFEERTIE, FEERHGE 5 7N, a2 2 s 0%
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SEOWFhricew v b Eh, TRESS/HIAINRZY
B, TOMZRZFIANOEE S 5 LAk L. —H
RIERENTE B LD 4 HOHE THL AR 5720T, &
T ETHREL . ok, AL T2 5 55D,
HEASHE A58 T f 0 72 0, A HEDSKRE 2 S 3kIT 720, <
VI LZzERIRDVEE L2GA, REAZE LAWK E
A LT, MiEERPSHO MLz B L 22ii3oto
BHEAREICRUT, (A5I6H % HH L7z RIS 2%
MRS T RICHOMEENICRE L. 27220, s
RIE L WP S 2 M AR D BRI L 572, T
OHEGEAMEIZ§ 2 #4FE, PR H» 6 REEZ T AND
FC, HHEDEL .

RIREL ML, RERTH» 6 HUENE TSI 2F 9o
28y 2 TBNCEE L, PEINT 2 DISHr Kk E & DR
ZFu—=)LF (5emX2cm, JE&E 02cm) ZFEINRE LT
1 DARN, BHIZHEIITE 2 X512 L7z KEEH» 6
AHET S E T HIC 1 MEIRAMERL, FEINL T
WA, BEUNPR 2 25Hfd 5 L PN A A 2. ST
AV RIZ 1 BOFEINCHEROIN A& B LICIERTHE T 5
728, ZOMOELENAEY Sy FEERLE. ENINZ
WE 1lem 2K ZR 57275 AF v 2 H v 7 (BEEZ 10cm,
& 2cm) OHIZ AN T, 14L10D, 25°C THEE L 7=, :H
H vy 7R U O LIA AR A B8R, RSN 5 iR 7 B
THHMLT 2728 (RGRERZ2M) 2 7 AL B> TRk
L7200, b L aungie UTi- 7=,

WAL D 1 @R AR —2 5 v FA» 6 3 SO MR
IR, 70% & ) =L THEELZ. 20259 FiEK
PSRN PEATE Y 5 9 FTh 5. 1 IpSHIE A S »>
<, MEEHAME LT W0, HELTEEIOZLLE
W OB & SR PHMSE (Nikon SMZ1500, X50) O~ 4
saX—A—FHOTHEL, RoKkEXDiEEE L.
BE, 1 YHROSTIIRE TR NS X 5 2Ky
A ZTRINRE NG5 7-0T, MMz X3 1@ &
iro7-.

AZZER TlE, Mann-Whitney @ U BE % v, Rl L
ST ORIV RE TINEL, INORRE, Lo fiREiR

DENE IR U7z, & 72, ZBROEIC KD KA & x5y
HEDPE FINDIH LR & BE L 72,

i R

WHTERELE=F I 7 2 ROMED 58RI L PL & &
722898HD S B, WX 142872572 ZTDH 5, RAM
I & AT 2 E R 71 BESRIML L, R R 2
Exoz s oMlkiIRonar -7z EMRMORE
£ 14.940.62mm (£SD) T, RMAMED 14.5+0.59mm
(£SD) KD HFITKE D 572 (Mann—Whitney D U MR7E,
U=3898.5, p<<0.001).

No. of immature eggs

0 5 10 15 20 25 30
Days after emergence

100 -

No. of submature eggs

1
0 5 10 15 20 25 30
Days after emergence

100
50 Kk

10

No. of mature eggs

0 5 10 15 20 25 30
Days after emergence
Fig. 1. Changes in the daily number of immature eggs (a), sub-
mature eggs (b), and mature eggs (c) in females of the long-
(open circles) and short-winged (closed circles) morphs

after emergence. Bars represent standard errors (* p<0.05,
**p<0.01, *** p<0.001; Mann-Whitney’s U test) .

P H (0 Hilm) Ofik%fgil4 2 &, BEikos 72
F NN 2 BIEIA AT LT z0& T, HLE %
EREGDTEREBNIIIZZER L h > 7. TR E L
T, EAENEN 4 KOOI NENRD iz, ZD
&9 BHEROREE, W TEOARD S h o7z,

HTESTEHAC () B B R BuETE

PUEY B O MED IHTE/NE U ISR BT D B L 2 (FAER
T, BT < 3 > T a iR 75% & 5o T
W7z, Fig. la TR L7 X512, FHEIREiT RN T 5
U, R 13 0L 5 728, mANCAE R A EO I
RO ENEnr -7z PUEEH (1 HiE) 124k % & R#Alc
23 00, FHAAIC 38 IR LML, 5 Him Tl & & 50 IR
fEL o7, RABIESRA T 5 ABINEIER R 5 h >
7200, 13 Hinklrg, WMUTHELZIRD S5NXA
Motz sHEEBA S E, E556DMEH 50 fH DAk #H
ARAT B EHI12hD, 29 HiEE T, RIEREKOK
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BUNERE LTl 5.

R DOLA, MEREUNET< &3 3 HEMI & 5 un
EMBLL &h 572 (Fig. 1b). S HEMCA S & 110D,
FIFLEREBDND 300N ERTE L1 &ot®M9
Him#%Td -7, —J, 5@, Py (1
fin) T 20 9N < QR AINMERR & h, EﬂWMib%
HiEZIZEh -7z, 5 HimZid, E#RHEo FRTH 559 30
PN L, BRI R o & DR TN B A
ZENRDONEL B-57=2D1F 7 HELIFET H - 7=,

AT & FOIMTIME L J5 1) B UIAEPERE ST D3 TR R
BUNBUZBEF 2B b7z (Fig. 1c). E#UEOLA, &
PN ERNTIERTE D KO0k > HEE 5 HECh -
7oA, RO, £ ok E PHEEH (1 Hi) 12
AT R S 7z, BRI O LR AWM 29 Hfmic
HoTEW40INTELL 7. —F, 5 U > 725
WU O - LR AT AN BU P LRR & 7 % 40 U1
IZEE -T2, ZO%ERAINEIIRML, 13 Him T
WIERD, ZhMITEROLS TH - 7.

TR EE
HEiZ~ o v P SRR EHEDOFHAEZZ T AN D H i
X, R#RICIEEE 17 B, TR 111 BT,

AN RE SR 5Nk 57z (Table 1). ZKREL %
Table 1. Female age of accepting mating, onset of oviposition,

and the copulation duration for each morph (+SD)

Mating age [day] Onset of oviposition [day ]

11.7£3.0 (17)
11.1£3.1 (7)

U=54.5,p=0.75

14.5+3.2 (17)
12.6+2.4 (7)

U=35.0,p=0.12

Long-winged
Short-winged

() : number of females examined.

Table 2. Clutch size in the oviposition order for each morph

(+SE)
Order Long-winged Short-winged

1 18.1+2.6 (17) 41.0+26 (7) U=12.0,p<0.001
2 18.0+3.9 (17) 27.0+3.9 (7) U=37.0,p=0.152
3 232433 (17) 40332 (7)  U=24.0,p<0.05
4 23.14+2.5 (17) 260£89 (7) U=555,ns.

5 22.7+4.1 (17) 19.7£63 (7) U=44.0,ns.

6 244452 (14) 222+7.1 (6) U=40.0,ns.

7 23.9+3.7 (11) 205+7.4 (4) U=40.0,ns.

8 20.8+5.9 (10) 277441 (3) U=185,ns.

9 28.5+9.5 (6) 41.0%+18.0 (2)  U=10.0,ns.

10 30.5£15.5 (2) 175445 (2) U=3.0,ns.

11 11.5+45 (2) 9 (1) — ., —

12 4 (1) 35 (1) -, —

13 15 (1) —  (0) — ., —

() : number of females examined.

iU

M%< iE, KEH2~3 Hik->THh SN EBMG L 7.
RMRUMED STV 2 FEUNBRAG H i3 145 HTh - 72 DI
o USRI 12.6 H 72 5 7248, WiBHCAHE 5213088
SN o7z,

PNE, HEREELE -7~ TF 9 FE L TREAF T —

IZE R I BRAIOr 597, RN 18
U, e 41 I E Y, ARICEMBUED T A
%7572 (Table 2). ZDHOFEINITFHLT2~3 HE &
IZitbh, 75y FOKE XIFFEEINEEOMET & izl
HERNKELAD, 42759 FHe oM CHE &I
Rohk ko7 MUTHRENRDLNZOE, H1
EH3 T Ty FITTERN,

EDr 5y FTEINDOILIZITIERF 124U H1 2
7w FOLE, INHIREIE, E#MAMEORE TINT 6.9403
H (£SE, n=16), FMIUHETIZ 70204 H (£SE, n=7)
&, ARZEZRD 5Nk h 572 (Mann-Whitney @ U B7E,
U=54.5, p=0916). ZOHRIZFETENZ2 T v FITDN
T8, UHREIE BB 1T, WEAE T L 2ZINog
HRNSE T A2 5 72, TN TORE FINZEIRO KBRS
FTCREEED TS, F1 259 FOEA, iOMED
PEATZINORALRIZE H 5 8 90% & A Tu/z (Fig. 2).
F2EE3 v Ty FTIE, BMEDRE FINOM LR
WO Zh &0 S FRISE I 5720, H52F79F£T
I D WEA EE T L 2210 LRIV g 80% & A
Tz, UL, $6 27y FLUROMHLARIL, FATIHE
DFET LI 80% Z# A T2 DD, KEMARED
TIITHRBIZIERL BoTWe. Ak, FHRMDOEI s 5y
FLIREONLERIE 2 A DMEIZ & 2 FMH LRI § & A0
73, 20~30% W< FTWA L Tz,

L [(©NN(e)
Q

E

en

=

£

S

T (@

20 (@

1 2 3 4 5 6 7 8 9 10 11

Order of clutch
Fig. 2. Changes in the hatching rate with clutch order in females
of the long- (open circles) and short-winged (closed circles)
morphs. The hatching rates of the 9th and 10th clutches
of long-winged females, and of the 10th and 11th clutches
of short-winged females were derived from 2 clutches
(*p<0.05, ** p<0.01, *** p<0.001; Z-test) .
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RSN & B L BROK & &

J I O A R 13 B R T 1.9340.06mm® (£SE, n=
8), JH¥MIUMET 2.1940.06mm’ (£SE, n=10) &, Ziml
WD AHTENZKE 2 > 72 (Mann-Whitney O U R, U=
47.0,p<0.01). ZOHEZIBERIIEELEZITI T,
RO FEFEIT 0.7520.01mm (£SE), R TIZ 0.79
+0.01mm (+SE) (U=8.0, p<0.01) &, J#MAIMED J5H
ARICE» -7 —J, REGRBANET 2.5940.03mm
(£SE), @AM T 2.60+£0.02mm (£SE) (U=35.0, p=
0.656) THELZET BN -7,

WALSI RO K E XOFFEE UCTHEFHOR X 2HlE L 72
& A, RMAIEHCR O %) d o R ET R I3 1.024£0.03mm
(£SE, n=15) T, HEHARMEH KDL D 1.0440.01 mm
(£SE, n=15) &0 3 HEIZ/INE % 572 (Mann-Whitney D
U R, U=61.0, p<0.05)

= L

REEZEREET S RBREICEW T, PHEBRMEMIZHEK
AT 5 TOM, KRIEEICHSTIL bR TE .
BEIE (2009) 12Xk B &, KA XFH ALY, Acanthocoris
sordidus (Thunberg), (1S PEMIZ AR BNIXIRIT U T8
DB A TS &S A HTZRE I O R IRA: o %
15720, PUEIRIZ G > T KRB pE P TREAR K& X
DI X TERT 560, T/ 3> F VR, Copera
annulata (Selys) (Watanabe and Adachi, 1987) #iZU® &
LTELDETHOND kI ITh->TEE 74 VR
2BV g, MOBREOIICHES INEFEEOHI,
G. buenoi Kirkaldy TH e & 11Ty % (Rowe and Scudder,
1990). Harada (1992) &, F I 7 X v R OmMMMED S
PRI R D EEINFIGERRICZ S OINEE T T2 8 %
AU 722y, WAORTEMBBOR X385 > Tnzln
. RMRICBWT, FI7 XA VROMAOMEE &, K2
2 AN HERLEIN 2 BG L 2 HiE 0 dsio 6 h
9, PUER, MR B F ISR L 228 IREIE R T
Holzbni b, iz, FEEICHOZRBRMO 4 XTiE
R AFEE LG Tz, Lza->T, & LIhe Dl
T mO A & s - 72354, mAOINApEETEIC
DL 7= ARV B 5208 LA,

—f%IZ, FTENEIOINERERFEIZ T, MHT B e 3k
IZHRBIN 2B X & T < (Lundgren, 2011). AWfZEICE
W, RAUNENI N & HFCHEmL, mAlE ¢ 5 B
F500E m > CERRISELZKS Th Y, WA K 5%
WIER O A 572, Leh-> T, HRHEUINTEH S5
HIOEFS £ Tid, &5 6 O T ARKICIIAERE L Tz
EEiboh3.

FHIN & MR HII N & 1 5MFE & 13, INDHIZIHE
AT M TH 5720, L ORENVVTIZED,

AR DOMETITINR A EIL 72 ) (Watanabe et al., 2011), B
YA A U722 0 (Kaitala, 1991) §5% Z & A5 & h
TW5., KiffROWA, E560RIZEHEDOHEE5 % 72
2D ST, BRI 3o 2 g N o 4 B ORI
L ST & TR TEEL, 9 HImIZ A 5 a0 e, 4T
3 2 R O R HWE S RIS A S Ao L
2L, RERIYIS, 11 Hin (=PEREGERT) (Sidmi e §1F
IEEE GoIZE) OWEHINEFERHL Tz, DT L
i, ZRREHME 5L, ERML TO 2T XRTORIYNEZE
LCLE A, RBILIFEDOENO 72912 HE S hTh izl
REINOBUIMTLTH L BB Z L 2EHL TV 5.

MAHUN 2 & TN\ O R HGHIE T, AR
BT T LIEDEIRD 722X 5124 DReiEE NE
& B2V R (Watanabe, 1992). AFEERIZIWT, K
FIN DA pE S | AR TR & W50 5 sz, ARl
12k o THERNTHRA LT3R BIEW S E L B
i, exaraaraXhlickoTHEIN TS
(Tanaka, 1993). Roff (1984) 2k 3% &, 7K axruF
J&D—FE Gryllus firmus Scudder DRMFIMED A JERE T UNEL
FEBRMD 1615125572805, F 37 4 VROBE,
RFE L M A PEIN & BA%G9 5 13 HEmO e, MRSk
RGO LI U2 RN & R LT o7z, Bl
BRI 20 T <, REUFOMEFHZ & RBALE L L
Tl ni LS. BN 59 FOKREXIZIINE DR
BRAINE AL, 2259 F L2007y
FTREBANIERE L COIEIE TR TCORIIN &2 FELE >
EEIONT. BaAr Ty FLURTHBE K172
L, 2ok, MOMHIREIZINA 45 LT 722 TaRedE
e, ik, ZREW S RIASINAE T S LS
FiZ £ & DD (Loher and Edson, 1973), AFEETIE,
BB EITbE LN 572DT, FITAVRIZBITER
FEARER & INAEPEDBRIIANIHTH 5.

F T AV ROEMMEORPINE, BMANED 7 h &
DREL, WL E K& 572 FHH A LV FHO—Fl
Horvathiolus gibbicollis (Costa) DFHMARIC & [Ak D A3
Hoh, BARILIRTEL OKEBINEFEDZ2DIL, &
WO SN 1 DY 72DIZE OREELE L 7272008
Lz & Solbreck (1986) 13 RTw 5, —f%lc, K%
WP SIHE L 72 T 13K 4 XHhKE L AEFRE S L0
b (B - WA, 2001), FIT7 A VKOS, KE
W LS HUSBTE R 2 & 2 0 < B ETFRRIC B W THA &
HAHAREMED B 5. L L 724K T L 2 Bl A T % 2\ E
WRNIIIOE 7T THL, 12 1 DORBGINOPLE &4
Z< L, HEEoHTnsLtELLh.

IR D YN AR FE P I 3P LR & W RE 2 & ZE A U
THy, M1 High» S5 E 4 L, BHEIHICAS
HIE T2 ORI E2ZR T2 ZOMR, HH



84 [ A

RUIZRER N DL DIERE T TELELONS. —
73, R (2004) &, RATIOE A i FRIHZTRAN S
T ENLNERBNT RIERTIIETEE N O RATI Dk
ETRIH & GF & e o 72y, TRAIFHERED 728, HirFHrigIC
B INEEN ARG RS & 5.

fid £

HORBAKINZ W THFIICER L TWEF I T XV
R, Aquarius paludum (Fabricius), )R & MR O g
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