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Little effect of rearing density on the growth and development in the clouded salamander,

Hynobius nebulosus

Mika GOUDA', Sayuri KUKITA', and Keiji NAKAMURA’

Abstract: Effect of rearing density on the growth and development was examined in the clouded

salamander, Hynobius nebulosus. Larvae collected from the field in Okayama City were reared un-

der different rearing densities. Survival rate was high under both mass and individual rearing. Body

weight of juveniles at metamorphosis under mass rearing was heavier than that under individual

rearing, suggesting that larvae accelerate the growth by consuming more food in the presence of

interpopulation competition. No significant differences in head width and larval period were detected

between the experimental treatments. The results revealed that H. nebulosus does not alter the larval

period in response to the crowding conditions. As larvae of this species develop in relatively stable

aquatic environment with low population density, they are likely to show little density-dependent

development.
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B OHK E NS THIEMOEFITRET S E K
XS DI & LTk, R ZZLS 25 (Wilbur
and Collins 1973). il ZI3 L4 W % it T3 /KD 4
HEENELMLZSAITT, RE REZREES
THEHE KDY A DN S WIREETERBZ{T, W
A OBREE D B T HIUT MBI AP THRET
LT, KORELBOTMOEETS. 20K
DIEHEM O, REICHETHELREELT
7KAL (Semlitsch and Wilbur 1988, Denver et al. 1998,
Lindetal. 2008), fHGef (Hensley 1993, Beck 1997,
Kupferberg 1997), %5 (Tejedo and Reques 1994),

fi 23 (Laurilaetal. 1998, Kishidaetal. 2006, 2010,
Vonesh and Warkentin 2006), 4 & %5 (Semlitsch and
Caldwell 1982, Berven and Chadra 1988, Newman
1994, 1998, Tejedoand Reques 1994) 7% EMHI 5T
W5, AWFZETIE, MILRNIZERT N AIY >
< 2 %7 4 Hynobius nebulosus (Temminck and Schlegel)
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BRI mt R VA BT B, fDIiFE A E QMU T
(BB 04 LT % (LHH 2006). 7z, BREHOD

1. T700-0005 [l 1L1U% R LI AL DX R RHT 1-1 Rl LLEBRAR} R AR & 1 W B A IR = A 7 3 %48}, Department of Biosphere-Geosphere System
Science, Faculty of Informatics, Okayama University of Science, 1-1 Ridai-cho, kita-ku, Okayama-shi, Okayama-ken 700-0005, Japan.

2. T700-0005 [ (LRl (LT AL X ERORHT 1-1 R LR R A Wy BR 24358 A My s ER =48}, Department of Biosphere-Geosphere Science, Faculty
of Biosphere-Geosphere Science, Okayama University of Science, 1-1 Ridai-cho, Kita-ku, Okayama-shi, Okayama-ken 700-0005, Japan.

-1-



AHEE: -

IAREY B - At ]

HRAZY 2 avUFADER. bk, ~ gk

1.

HARL w R Z K (2012) Tl EIDE (VU) 12
fRESINTWAIEN, MILEKRL v RF—%T v 7
Q00D IZBNTHREAMMICIETIN TS,

M & AE

20134F 4 AR LR AL XA NI B W THRE S
, BIMTERE U2 /KEN THE S 172388 D 11 2
P avodhEedzBIc L. 5H8H
225 OF A Z ML ALK O M ILEEENR 2 I B
LU, EBRENO—ELRIFTTHE L. FERMZ

15°C—%F, JEJEHNZ16L-8D (16/F B - 8 B Ry
&L, WHREZEE L TH AL, 208HOS4EIX

ERISmMm, ZFE200mlD T T A F v 7 e TRBIC

FHE L. FRODISHEIZDOWTIE, 68T D3 DD
K DORG (EE150mm, & I85mm, 2= 1500ml)
AN, E£HITEHE L. @EHEE, £HEFEEON

ay

~
~
=

FTNITD
25 2n
<G

L7.

WTHEHITEIC 3EOHEETEHZ, T
DK ZKEKR ESZH L 7=, SMEDTER L 72
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HR
HALf F T3 14887, £ F TIZ165ED )
AR REL 2. AR ORE, SHIEZEHIL, Z

N5 OREE B KO FH IR (8 F B B2 5 28 58
FTOHE) Z2EBREHMTHELZIK2). K
HIZDOWTIE, HMEE OV (L EERZE) »
0.317£0. 024g, HMfHFE TIX0.407+0.061gEHE M
FHEDOHNAEZICEL Bo 7= (tHE, p < 0.001).
—7, BRIV TITHMEAF SEFFATDONT N
BN THFEEENKI4. 5mmE 720, flH LD
IS BEZIZRD s Nisiho 7z (E, p > 0.05).
FHEHRICOWTS, BMEE SHEFHE TENIG
WO BN (WE, p > 0.05). KT, A
ROFEHIM, 2RO, KREDOHARERIC
W7z (3). SHME— (R, HiE— & F 01,
RE-FHFHROWT I DONTS, BlfE, £
HIfi & Ol 5 CHEISAHBEIRIL S N>/ =
-0.13-4.23, p > 0.05).
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MAEREICB T L2EBOY A I 2T E2DRDK
HA LIEELRICBNWTEELREREZRD, b
FNAERFOERRBICE D TREREELZT S
(Wilbur and Collins 1973). PEZRAYIZ, ZSHER]HE/S &
INGA XL ETRT A ZIPNFIEL, 04 BIGF OFz
B, WREOHEEE VS LYEOABREIRUT
FEIRECREERENET 2 LT, BRI &
A ZHIkE S35 (Rose 2005). HENEH DK
B OB E T h U A2 TR L TRAY
A XETHREL ThOART DI ENGHIERS.
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2. hAZY 2 avUuAHEDREK, RBICSXSABTEEDMR(N=18-
20). fEs® L <IIEEHIEFICHB TS, KEQA), #HiE®B), HFHRO D
SEIE R R R 2R ek, CRREIC B W TR BRI SR

L7zZ&%mxd (p <0.001).

ML U756, HAENKZERT S & EBITHRE
HEZ BT, TELRTRARETZIET, K
BRE/MN OB U TR LAETRICBITT 5 2 &Rl
mHEEZEZALND. AMFETHE LY EDOA B
S, WMAEBORE - WRICEEBEHA 2 I ENA
531 Ty 5 (Semlitsch and Caldwell 1982, Berven and
Chadra 1988, Newman 1994, 1998, Tejedo and Reques
1994). WAIY 2 auuFITBNTH, LhElky
DOREIZERFFMTHERSEVWSRA SN, HHEH
BOANEMEETERIVDES Lo (H2A). —74,
AREETOHBITIIEBRRFH THESAZ IR S
Nism-otz. Iabs, BHTEHE S NHEDK
EHRENELZL I ENDN5. EHFEE TIIHS
HFEDNHFEET 2720, ERICEE 28 Hn % alaett
NHo. I TEHEIVZOMEZEREL, KRk
U CHME BRI D BERENE S 2> 2 getkEn
fEfTES. MARIIBWTD, BRIZE < DR
TR ET, MREFEZENT SEHNDE<TIE
575 EDAFZEMFEAET S (Skelly 1992, Werner &
Anholt 1996, Peacor & Werner 2000). FD/=%, Bk
Fl 2% ICRKICT 2 2 EMEIRINICIR 2D T
13720, GEIOFEBRKERIZ, BTAIY 2 avuwd
DEERRE Z, EROHFEEITRC TEEE 52
LERBTLDHDENAS.

SR I D W T HMEH E EHEFTORICAE
BAEZREINAN > (X2B). £z, H - %

M1 & D& SRMNIC BT S E KR O sHilR & AR E OB
RERRZIGBEITH, KREOHEWERIK Z 7251
RO EWOMHBIFEEO S Nsh o (K 3A).
A TIREBOBRERICZMZ RTENHNSNTSH
0, %< OEEFHEMOHENIZEIFRT S (Collins
and Cheek 1983, Pfennig 1990, Walls et al. 1993,
Nishihara 1996). 97205, HEWIZK > THEE
DNAEZHET DMERIE, TN ATRER K DITRE
BEEER R D. NAI Y2 auuFThHEnN
WEZIN TS A (Kusano et al 1985), FHEFDIEAE
BT 2283 s N T, 4RO EERT
&, —HoENERICED—HREEBENDE
SNLBMBRI NN, hod > avTFyE
THR51NS XD A WIIEMEE OE AR TED

5NN, DT EMS, HAIY T aTy
TIIEEELDO BRI ST 2R /-, R ZITRER

BWREWAZDEENICIENEZLENWDBDLE
A6N%. £z, FEIOKEL, HEAKREDE N
MEADFE S BT R SRR ZRf > TWH T E&RL
TV, BT LS TREIZAEFICHO TEHETDH
0, WEZEIIBIZ2O0DOKREINEYOT A X Ext
ST BFIMELHENTWS, Y avut
Hynobius retardatus T\%, NITINDFEIIT v 7
MEET 2B EIFHZ RS 2 2 &M nT
5 (Kishida et al. 2006, Takatsu & Kishida 2013).
ZOEXIIT, HORZZIZHESY A XDOHOZEFRD
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3. ARZY L 3V UFPEDTEREIREBFEORFRE LUERE
EFTORBEGY A XDOBEE. A HIESAREORHR, B: 5
I & H HEDBIR, C : KE L fiH HEBOBIfR (N=18-20).

ZERFAMRTH D, NAIY 2 avutoyE
ZBWTH, NUEENHESRERO0Z2/ DI &
T, KEUEAREFRIC TS50 28N TES
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BRI TOHKIZDOWTIE, BMfHE & EMfHE
THRRENRDONBNSZ(K20). £z, &

22

7

EETOHE LAY A XOMIZ A BISMHBILEED
5Nz (¥ 3B,C). HEHEETIE, fHzw<
LEPIFET D720, KDL OHZER SN
ENK DR SERT DATREME &, BEFITET 7 ik
MFEE ZHD TNS < THERET 2 vl RO /5 7
BAOND, WITNORHELFTDRBRB/ES
Nxm-olz. WMAETIE, EEEENENT S5 &L
RERF IS 5 B DOHH 5 31T %A (Semlitsch
and Caldwell 1982, Berven and Chadra 1988, Newman
1994, 1998, TejedoandReques 1994), HAIH >
a U UA TIRAERBEICRIGL THEMEZ £
52 EFRNnboEBEA NS, ARIZMILET
VW HBRIRR & 725 £ R L TH O (ILHH 2006),
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X7, BEIRLUTRERECHREZAELEIED L
WO R B E LIsno I ReENE A 5N 5.
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