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Phenotypic Difference by the Indirect Cannibalism in Larvae of the Salamander, Hynobius leechii'®

Eun-Ji Kim’, Ji-Hee Hwang3, Hoon Chung"*
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ABSTRACT

This study was conducted to demonstrate the relationship between experience of cannibalism and difference
of phenotype in the Korean salamander Hynobius leechii from March to April 2011. We examined whether the
different polyphenism of larval salamander is induced as a result of indirect cannibalism in early life cycle. We
divided into two groups(one group continuously exposed to the indirect cannibalism and the other group never
exposed to the cannibalism). We measured the head width at the level of eyes(HWE), the largest head
width(LHW) and snout-vent length(SVL) of the each larva then calculated the ratio of the head size by dividing
HWE by LHW. We found that exposure of indirect cannibalism in early life cycle cause the different
polyphenism. Our result means the larval salamander responded to the chemical cue from conspecific.
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A-l E and Chung, 2010). Hoffman and Pfennig(1999)2 Tiger
salamander(Ambystoma tigrinum)®] 7L Fef o] 23

w2 7RSS F5Y 4SS vishs Ao, o] Uehut= dele 27 9fske] 2 Al (sensory cue)S

Y7 FEAoA FolH o & HAYgtH(Poils, 1981; Jones,
1982; Elgar and Crespi, 1992). £3] 7lY@a|&2 A&
FATO) 4 7o) A% ekt Aoz oA ot
(Blaustein and O’Hara, 1982; Pfennig and Collins, 1993;
Maret and Collins, 1994; Gibbons et al., 2003; Zhang et
al., 2003). 574 oA 7 & 7HA19 A,
&S, 9o HAgol qlolA frelsirtal HalE o] §)
TH(Wulbur, 1972; Fox, 1975; Heyer et al., 1975; Reese,
1975; Poils, 1981; Ziemba et al., 2000). }A|5F 7} ]
ol WA AAgAatel A Felet Ak o). 7
252 A9 & A Fitness cosE LT of
2E50] Hi1Eo] Qlti(Walls and Roudebush, 1991; Elgar
and Crespi, 1992; Pfennig et al., 1998; Pfennig 2000). %F
Ao S0l FhelZ BEo] Beist ue A 714
2 Upeo] 2 2 olk A, T EelRe) B5e Bt
9] &3 o] &R 3tt(Elgar and Crespi, 1992). &4, &4 2]
$A14 el 2% 7b10] 7187k ol IePlennig e .
1998). A1, =TSl Fhrelzo 2 ols) A2 )
A Z-$E=(Fitness)ES AAAZ 4= Qth(Hamilton, 1964;
Waldman, 1988; Walls and Roudebush, 1991). w-a}A], 7
Ae) FurelEe 29 B0l whet ugkehA ek 4
QIthReev, 1989; Waldman, 1991; Hokit et al., 1996).

i) Eo] Uehtbe FAF oA 2 AAA7E 7Y
)& B5S ofe A2 ofyth ZHUEYE A5S she
E4 A7 f8E2 EEYSol YehdthPolis, 1981;
Crump, 1992). E2j#|UE&2 g0 o8 54 s&59

gl %Eo

ol gAY ThE EEFO) Zol7h Uehte AE
o] u]GheH(West-Ebmard, 1989). ANFAQl E5% £A1o] A

7 e &2 RIRsHA WAk, 7hde|Es dovl=
MAe EgdyEe] vepdh 7hdg o =557
S B RS EA ke Aol i, duky =
TETAE AAFEFEEL 22 A2 asEs He
oh PR ) e gEbE o2 dulglo] st
HE A Ags Holw, 2 o YEr yehdh
Michimae and Wakahara(2002)+= =55
3 5 320l §419) o] $IX/TE 0] Lo|HWE)E weo|
A 7 W 2919 ZOlLHW)E wHe 22E ol §3tof
Qs Fhyuee gejsian.

AYPATES 7S FA ol disto] sy
7] ¢ =23} tH(Collins and Cheek, 1983; Lannoo and
Bachmann, 1984; Wakahara, 1995; Nishihara, 1996;

Michimae and Wakahara, 2001; Park ez al., 2005; Hwang

0]-8-5}9tt. Michimae and Wakahara(2001)+= 3+ % &
roll A 9] s 8Tte] Wi, Bo], 1£9| vlE, 12l
EAY FE RIS FAYo] FS Eohn B
5} tMichimae and Wakahara, 2001; Hwang and Chung,
2010). AT o} Fhyels ERPe YL i
aQlof| et geet =7t g7 ol dA7A = we
ATAEE BAE 7T ek S8 Sl o
At EE23= (Hynobius leechiil)3+A& tiAC g2 7R dtg]<
of thaix A-+7F A= Q.

A EEL BHOPAOKEE, AR, FHoIA A4
shz EAFORA Fuflo] A xsln, So| ghutel
s2&= AR, &) A9 SRolv A9
Sl fulAROIT Eg ARA EEEo
vol g AEalvl, 5| chat E44o]
(Yoon et al., 1996). =3 o|2|at 7hdte]Z 3%
WSO we|a7] HlE9] AfolE Kol HeyEoel u
ERdth(Park er al., 2005; Hwang and Chung 2010). Hwang
and Chung(2010) o]&3t E2jHUEo] Ueht= 8419
sl AARI9} AnZHE o]&sto] FLokqiet shAlRE of
H7kA) BelaUzd] Bt 291S B Sfa chopg
A7k A o glek wheba] St A%l
qoe B4 HHE Bolo] £y f49 ZejHuzo
A aQlof gk 7|2 RE Alsstaat gieh 2 Aol
A 2= At T A AEAE 2ol JiA
oA etz 59 ZH e SEHEAC] 7S 4
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el AAEY ARkl Yfsto] i dke|Eo] f=
Hrbs A& o] &sto] iU Es 4ol A7t &
g3} A HEES e 277) e Dg0R )
CHMaret and Collins, 1994). 157+e] 37| 2}ol& §=
7] Sl o Aol o) Aol ol Gaksict. An
2 HAFY fA8E 2o wet HASEE 28T 4 3l
Lo, A oAl £l ErE A £ Z}
Slo] whe] B3l= 514 Fth(Laugen et al., 2003). “LZ|A]
SE| |7k 2 IS B-15TolH ARSI, 277
e 15L 810004 ARtk 1 Az 277k 2
259 $A450] 27k AL 150 SIS B 5
A 523t Sk, A & 2717 AALHA A

G ES sk
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2. M Wy

AYe 277k AL 159 fAE] RakE AR
24413%0] Ze F ARE UL S FAES F O
(VPR A el AdsH: 18, Q285 2
SHe 802 Uiro] 104 o] 59 27| WstE WY
ok 7ea A A 93 AAE BT S Uk T
el A A FAZ] AL ES Ao gk, ©

A Fhjueles iAo Adsh ] 9a
@7ruEre|go] A3 dojubA] A st7] Sl HAlE &
2 = Qle ACIRNE AAskeich AlolAI(15emx12emx10
em)= ZF 2070k 11719] Fho] E5g3 EetAY w4
(0.1emx0.1em) &2 F-2]Eo] Qlof, HE IHeS A =7+
3}5H41 5 (chemical cue)S LR34 oA sheAch 7-H%
A 7S B 2FolA AR AlolAl= 101t €]
2717k & 2golA) TR A focal 45 )
Al E&2 g vty 2 4= Q= 7HBem>3emx10cm) 1074
(focal zone)o} ZL7]7} 2 1|4 B2glz Aeie 44
suelel 2717} 2 Il RS9I AlE §4 sl
7} AR oA AALHA T Ee|Eo] fede 1t
(15emx6emx10cm) 17R(stimul zone)2 A & Y th(Figure
la). B3 7 eSS AASHA ohe 1Eo] ARshe
AOIAE =717 e 2golA] maelz AelE 10uk2)o)
focal SASS A B 3 vl Eefak 4 ol HGen
x3emx10cm) 107l(focal zone)@} 3717} & A& oA 2t
912 AeE 44 Sukeleh 377k e agelN Fagle
AElE] 94 sukelsh sherelEe] dlojuiA £alA) A
upch ZHzF Bel g 7K3emx3emx10cm) 107f(stimul zone)
2 o]Fo]A SltiFigure 1b). o|FA WEo17l A& A°]
A= 3Le] HaF AAT A=t Soi%le EetiE
2(29emx16emx19em)®f WolA & A7} A 29 gfslAl
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Figure 1. Design of experiment. Twenty randomly selected
larvae were reared separately in 11 cells(3.5
cmx3.5cmx10cm)(a) or 20 cells(b) partitioned
with plastic mesh in a medium-sized tank(29
cmx16cmx19cm) filled with 3L of dechlorinated
tap water. Gray part is focal animals which
experienced indirect cannibalism(a), and which
not experienced cannibalism(b)

52 afshey 4] Qg stk % 7 1% ¢ 157
) % 30749] Aol A|7} ALk EFF 92 94 o
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2(Mitutoyo CD-20CPX)E o] &-3}to] 4244 =4 A7t
A ZAsklch

Aol AHEE S FAIE AdEglon, 27|17t
£ 159 SA(SVL=12.86+0.78mm) 7|7} 22 15
o] S AI(SVL=10.99+0.53mm) =t} SVL7} ou] QA A
TH(Mann-whitney’s U test, z=13.753, p<0.001,). wretA] 7t
A 7h el Eo] WAst= IwolA= 7 e Eol
HisHA ekt 2= WY 94 10404 &% 54]
Atolof] HeRRIHEIE F73] Fgofstilon, 22 13-1
S5TE FAsHh 7 e E oA AeE 559 A
A AA7] T2 g2 o7} Rafgt= AE WA | fieto]
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Figure 2. Comparison of the HWE(A), LHW(B) and
SVL(C) according to indirect cannibalism
experience (mean+SE). Asterisk indicate
statistically significant between the means

ARske 189 gk 127)
ES et Zo) vkttt 1 A7)
A PSS RS 15 A5 14
3 1% A4S WO HWEZL o 2 Zow yehyt
(z=4.149, p<0.001). 3}A|9t 15 7o) LHWS} SVLO] *}o]

YEMFR] QFQFTHLHW: z=0.585, p=0.558, SVL:
z=1.401, p=0.161, Figure 2). 3} 1% 7t HWEE LHW
2 U= HSHWELHW)E Blus) & 23} fof3t 2po]7}
YEFGTHp<0.001, Figure 3).

o) 2glsct 217]
b A3 QAR A e FE fAE BASE 7}
yirels goll it 45232 Hehdth(Michimae and
Wakahara, 2001). 3}2]9k 7} ka] 28 o] 07]%] orejale
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Figure 3. Comparison of the HWE/LHW according
to indirect cannibalism experience(mean+SE).
Asterisk indicate statistically significant
between the means
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FZAETo R i deEdo] R B
(Hoffman and Pfennig, 1999).
Nishihara(1996)2] ¥oj| 4] Ezo salamander (Hynobius
retardatus) S48 AAA) FURES ARA Bk
AE F& 37l 5l 2t 2 FhEE o] yEhd
ot sk ol A Ael FLEE YA 2a
ESEGAEE viasl ARtk 2 agdael vsi,
S8 A =B = (Hynobius ieechii)-GAY 2] A7} A
A Zh e Ee] =EEA] drets FHO| tE THA
E7tko] FpUdte|Z o 015t = 7hY A<l FlEkAlEnto 7
He7h At A3E 231tk ol AHAY 7S
o grjehe shjudo] $EHETE A ore] Aus

shaict

S T 5 gon EREGAES TG Aol
B e
% get.

HYQLONA EF% G4 1122719 HWESH LHWS]
HRE PRI EGE Betshlo) 7 Agstehn wa

& o] QlthMichimae and Wakahara, 2001). & 1o A gt
S4 ol E HWESE LHWS] v &2 7hjue 598
Bosidnh 1 A FAARSRY TR Qg
AR i el mdd AIES 28A &2 A
S5t HWE/LHWZE ofu|QiA] 715t A2 Lehgt.
2|3l 253 HWES] A7) 7 2530 2v]gle Aol
7F UeRg AR LHW S| 37]= SAA 22 Aol & HolA|
ST ol2fRt At A9 AAA Y e A719) 2o
7k obd FE] Apol7E FhEE S ol Faditke Ae
HolEoh &, A 7iWEEEs 49 180l 18
2] ggt agwo o 37)7F aga 3 4 9k
Clouded salamander(Hynobius nebulosus)®] F42
F& T o) vielie BA AV Pae Atk
B U5t tH(Kusano et al., 1985). St=Al s A
Clouded salamander®} H|<=38} E A8 50| Yeldtt. ulat
A A0 EAZE SlolA ¢ A7)k he Fadt a9l

o] & 4= Qlt}. o]gl Wol= u|e] HolHAol|A Fagh
gz‘é}% gdp 74 oz /\Hﬂ;]r,}
A1 ES HWE/LHW7F 2 7hyate|2gEse =

SVLE 7}2lthal 2 15k th(Michimae and Wakahara, 2001;
Hwang and Chung, 2010) SEA R B ALA o A 7HE A
o Fh IS0l W 1§ 2 fHES] VLot 2

& Aol WA 4+ Qoleh RS Sl d7rt g4
e S #sta] disole)
D 5 49 A 531 5. 5-o%0] e
Hol#5-% Aareitkn el qld, ol 220) g

2% w3k 18} F Ha 5~630] Ao} gk A
ek 4~ 9Jth(Nishihara, 1996; Michimae and Wakahara,

2001). whebd ZHHAQ) AUE el mdE I1FE a8

A gke aFwch Mol wo| B Aol o 278 W]
HoRH o|Fe] EABFOIA A4H S8 A
S Ao Holth wehd A2 ZAYE ofF 447

Q1 EAFE] 9912 Qlsfel] SVLIE F75H] w Aoz
AZbIch fAe) AT B 3 2kl 102 o] 9] A]7]o]
A9 W] glof SVLE $7hA71E 4 met ¢
2718 Wbl Aol §A419) A 9ol B8 Fas
Qlofeka Ayzhgry.
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