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Morphological Characteristics and Habitat Types of Rattus norvegicus

and R. tanezumi Collected in Jeju Island
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A MAES] AFol  FAL Aoz RIEHATHp<0.05). R. norvegicusO| AT 221 44018 o] YeR}A] gkoke
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ABSTRACT

This study was investigated the morphological characters, secondary sexual dimorphism, and habitat patterns
of Korean Rattus animals collected on Jeju Island from April 2005 to October 2012. Two wild rat species,
namely R. norvegicus and R. tanezumi were identified on Jeju Island based on morphological characteristics
and molecular data; however, R. rattus, which had recorded formerly, was not found in this study. Individuals
of R. norvegicus were captured from urban, rural, and natural habitats, while those of R. tanezumi were specially
found in animal farms and the surrounding areas. Comparing of morphological characters of two species, R.
norvegicus had a shorter tail and ears than R. tanezumi (p<0.05), and the ratios of tail length and ear length to
those of head-body length showed significantly differences between two species (p<0.05). The body weights
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(BW) of urban populations of R. norvegicus were significantly heavier than those of rural populations (p<0.05).

No secondary sexual dimorphism was found in R. norvegicus, but females of R. tanezumi showed heavier BW

than those of males (p<0.05). These findings suggest that it is necessary to revise the records for the existence

of R. tanezumi and to confirm the animal fauna and elucidate the distribution and ecological characteristics from

further studies using extensive sampling and detailed investigations on Jeju Island and also on the Korean

Peninsula.

KEY WORDS: RATTUS, WILD RAT, SEXUAL DIMORPHISM, HABITAT

5

5 2
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AHLee et al., 1983; Kim et al., 1990, Raoult and Roux,
1997; Arai et al., 2012).

Rattus < 5552 oA oft)e} Q17e] A&7t
A ofrelluy gEstka, AAlo] AdEeErs: de ol &
%31 Qleh gkl F3E Sk Rattus 401 R. norvegicus
(314 Brown rat, Norway rat)9} R. rattus(:53, Black rat,
European house rat), R. tanezumi(Asian house rat)”} &#
] 9 TtHWon, 1967; Marshall, 1977; Koh, 1991; Kim and
Kang, 1995, 1996; Yoon et al., 2004; Robins et al., 2008;
Bastos et al., 2011). R. norvegicust FHANA = o
2 A5 400g, Aol 40cm HE(Kim and Kang, 1995;
Kim et al., 1996; Seong et al., 1999a, b; Yoon et al.,
2004), 719> So-gopAot® AR L glom, At o
Azl ol es Bl fFrHoR dupro] A= A AlA A
F2E 31 Q) tK(Innes, 1990; Yoon et al., 2004; Musser and
Carleton, 2005; Robins ef al., 2008). R. rattust T35S
= 7l wEe dolrt o 11 aElE 7HA(Yoon ef al.,
2004), OFAE2 ol =] o 18417 o $- A
Aoz Ga8 Aor FAEI 9YrkInnes, 1990;
Nowak, 1991; Musser and Carleton, 2005; Lack et al.,
2012). #71 Koh(1991, 1992)= $-2juelell A AHE Rartus
so] pEEd @ ed 54, APPA, Solaz,
mtDNA®] RFLP ¥ 55 o83 A-5ollx =5 o

82 R. rattus tanezumi, NF = R. norvegicus caroco

7VsAdo] w2 Ao g BHUHRAY R tanezumit= IUCN
Red List of Threatened Species D/B(http://www.iucnredlist.org)
ol M= obalop A He] ofF EYPFo] U How
B e} FEobrlof A Ho] 7|0 R oL A E]H
ZBAZE BRI R s eto 4hAS- whel Afghanistanol]
2] India-Bangladesh, 5= FE5-olA] SHItE=o} 5 HolA|
ofell FEFT} AAl= oPYFTIA EYFRIA ERE ek,
Malay-Indochina HFERERE ofu 2} FolrJole] Aol R
A =7}, New Guinea, Micronesia®] A 5<S v]&Eslo] &
o= wotzell w7kedlME AL JltH(Marshall,
1977; Musser and Carleton, 2005; Robins et al., 2007,
2010; Truong et al., 2009; Bastos et al., 2011).

E3] R. rattus species complex® E2l& 99 FE2
FTAHOR R rattusS v AOIHA FE|A qHEo] B
gk A7 Ba, F3F wEe F4, Jriet sFo
(synonym)2| A& 5ol 93] A7t ERAE TF L%
Ao} o}F(subspecies) o7  HIE7|E & TH(Koh,
1991, 1992; Alpin et al., 2003, 2011; Musser and Carleton,
2005; Pages et al., 2009, 2010, 2013; Bastos ef al., 2011;
Lack ef al., 2012). A5 FEjo] &<, FAFSE defol] &gt
s3] o gtk ofuel obd Al(sub-adult) o] FHE <l
& # < 1| EF=2]o} DNA(mitochondrial DNA, mtDNA)
9] COI RS ©]-83F DNA barcoding, A&7 8ol A
wo] ARE-H 3L QI CYTB At A E e g o] &3t
BAG-A8H F FHo] A =¥ Il QJtiHebert ef al., 2003;
Robins et al., 2007; Plyusnina et al., 2009; Johansson et
al., 2010; Lack et al., 2012; Milocco et al., 2013).

AAHA o = g DA e BAE el
Rattus % 5=l thelix] ofA71A] Wekgk E7A A7t vt
o] QA ear, FEjA ARl oel L] A7t
thiiatH, A4 $Hol digh AAAQ A77F A=A X
skal = Aol ofo & Aol A= ATl A A
¥ Rartus & =59 U244 F s A F
W, F 1+ 5A4& vlaska, ZF o] AAA] fadol tigk
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Rattus A 3=.0] A3 20059 4455 20121 109714
Aol A Sherman Live Trap@} A4 Ay E] 55
ol-gsto] a3t Aol o] &g F9& Hol|=Z= o
5, AR, AE 52 05-1g A2 duste] ARSIt
AMAA ] F8E RIS gk ZAAE A EAIEFAA
*(urban residental area, T8 4 207} o] k), A
A (rural area, =ABTFAR G A 1kn o] Aglol ¢
28k aqtEgE AFA] B FAE A, AAAEAY
(natural area, =AFFAXGANA] 1km o]d2] Aol £
gk AFASHE A1) o2 RS EAIFEF ARG v
7He (1), 7FS FH(ILD), 100m oW A <(iii), 100m
o Ae(iv) o= ARSI, WA AL TH/FAR
WH(v), fEH(vi), 100m ©]/d A5 (vii), 7 22| (vili) 52
2, FAZAA G A H(ix), 2A(x), FA(xi), 3t
(ri)) TO= MEate], T 12749 MR o E
ato] ARSIt Table 2). 3 AJA A o] ZAR= trap
8, W, S HE 55 Wesiolch 288 trape] A
= 5m olde] HACR 13] B 20~30719] trapS AA|3H3]
3, v FASIATE Rattus &5 F=0] ARE A5, A9
Aol gk A& 1314 F7Fedith AP AlsEe A
HAZ FA ether= vHSE 5, €15 FE|E 574313 DNA
HEE A8l 5ol ks AFH ST AHAIR o] €]l
AT =Pt AF Ao FaAo] BaFl A
59 AEE F7hste] Aol o] &5t

10Km

Figure 1. Collection sites of R. norvegicus(1-26, open
circles) and R. tanezumi (I and II, filled
squares) in Jeju Island. Habitat types were
detailed in Table 2

9|73 8] 3 2L BW(body weight, #|%), HBL(head to
body length, M|} 582 Zo]), TL(tail length, 2] °]
Zlo]), EL(ear length, 72| Zo]), HFL(hind foot length,
kel do)y 55 S5kl gy el dd of
s SolAE 715esit) QA H ] §AS AR 9§
alo] wge} BE Zo)E 7] & BW, TL, EL, HFLY
H]&-S 74Fete] B HR, T HR, E_ HR, H HRS 25319
th BE 542 3%00] 717} 2380 AA 54 gl At
o] g3l3ith FelF A 5 FeeHd T 5792 Won(1967)9]
BaE uggth AV AFAINA Rattus &5 =2 A4 0]

golg X A(FAA W3 2, 3, 12, 13, 14, 26)S A4 A=
SHAY HE2AbeI L, adt e AlFsty 523

AT ERA] JBYNE oS3k

3.DNA & A3 BAEH

A A Felg 25 e P 242 o83t DNA
ol o] &3kAth Al FEES 70% ethanol, 2] A= A%
AU 12 DNA ol 0]-83}9 11, Wizard Genomic
DNA Purification Kit(Promega, USA)E ©]-&-3}o] #3238}
oAtk AL FFA] manualS wel FESITh
2|3 DNAS $3 22 PCR $%5 3315Ith mDNA
CYTB r7A} A% GenBank Acc. No. GU592956 A1
= 7| o® 2ok gk 89 primer sets ©]-8-3to] SEa}
ST Table 1). A} 522 Maxime PCR Premix(iNtRON
Biotechnology, Korea)E ©]83}] £33t ¥ Thermal
Cycler 2720(Applied Biosystems, USA)E o]-83lo 5%
31tk 94°Coll A 387 7] WA &, 94T 141, 60T
13, 72C 12 3022 7% PCR cycles 353] wHE3gh
T, 12°CellA 1083t HF Asksith SFe] £ PCR
AHES 1% agarose gel ollA] d7iete] gRlstdlal, 5%
S A4 § DNA A A4 o] -8313Itk DNA $17]
M 42 MegaBacel000 DNA Sequencer(Pharmacia,
Sweden) ‘3l 4] dye-terminator AutoCycle DNA Sequencing
WS S3te], rCYTB_iF¥ rCYTB_iR Zeo|HE F7}
= o]gato] Atk A7IAE Aol Bd MEE>
GenBank DNA database “gl4] BLAST 45 &8l 2L
A ES AAgte] & sl ol &asith AFE R
norvegicusgl- R. tanezumi & ;é] o Zl’, A B"é, = 7 g4
B 94 AR (p<0.05) SPSS(ver. 19.0)9] student
t-test, Mann-Whitney U test2 2}o]E Z+z} H]alslit)
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Table 1. Nucleotide sequences of primers used in this

study
Name of Nucleotide sequences Remark
primer (5’-3)
ICYTB nF  AATCATCGTTGTAATTCAACT ampﬁggaﬁon
CYTB nR  CCAAAGTAATTTITATACTATC -

. DNA
rCYTB iR TTCCTCCACGAAACAGGATCA sequencing
rCYTB iF  GCATTCCACTTCATCCTCCCA -

] -
Ay 9z

LAG A& &4
ATl A - St Rattus & =52 FEHTHA
54 243 §234 F 5A4L FAs9. 9neey
S7d< o2 Won(1967)9] Bate] w2} =313 A=
S A A, ARE AEE T Figure 19] 13} 11 A|9S
R.

AL Yx A G1-26)1M FH3 AAES BF
norvegicus=, 1, 11 2|9 €] 7NAEE R. rattusQ] A= <
Q= oith 8 mDNA CYTB 5717 A4S BLAST A
st Aol M= AT A AN BE Rattus &5 5EES
CYTB N EE°| R. norvegicus®t R. tanezumioll X KL%

E 93l R. norvegicus=. 573531
| A7 CYTB MEE2 9Al R norvegicus®] CYTB *
3} HAFALEE YERNUTE WA, FEfA] S A R,
rattus2. TEHRE AL CYTB AEELS EF R
rattus |2 0] oFd R tanezumi®] AMEH} H & A4S
Uehl= Aoz glatltTable 2). ©]5 BLAST 4
A Aol A R tanezumi®] M ETe] fAME = TP v
Z10] 99.3%9] FAIEE Bl WHH, R rattus®= 7P 2
TAREE YERd A 0] 96.5%= A= Fi5 5 FdS 1Sl
=3
Agow AFweA Ade Az FA Gt
CYTB ME9 354 F 7HE BF 1d S W, R ratus
= GR1HA] ot olof B 2ALE FaEl| AlFEClA A
¥ Ratus 0l &38R 55 FolA Jejd oz FH} AL
Sk A ES R rattus BU= R tanezumi E = A 0]
o efdet Aoz fehEth BLAST fAAolA] Hoj )
FAFETO] =& FAE(H A 99.9-100%) 9t o5 Aol
SV S, At 5 FHokAlob7L obd Viet Namol A
Hug s gt A AFEoA ¥ R
tanezumi7} OFRBE/NA] =YPEAA ] ek AS 9 F
Yo Aqvt utEojop & Aotk @Al w3 =
Won(1967)°ll &} R. 7. rufescens® 424 Ao}
Koh(1991, 1992)¢] 334, 59154, mtDNAS] RFLP
P 5ol o3l oFEmEol R. 1. tanezumiQ]l AL =2 A|QHE

Table 2. BLAST search results for CYTB sequences obtained from Ratfus animals in this study

L No. of Maximum Genbank Identity range No. of sequences
Site Area LY . ) c
sequences  similar species acc. no. (%) mismatched

1 Hadori, Jeju-si 1 R. norvegicus FJ919764 99.9 1
4 Sinchonri, Jeju-si 1 R. norvegicus FJ919764 99.9 1
GUS592956, 99.7-99.8 2-4
5 Bonggaedong, Jeju-si 10 R. norvegicus JQ823539, 99.6 5
JX105356 99.7-99.8 2-4
GUS592956, 99.7-99.8 2-4
8 Ido-2dong, Jeju-si 25 R. norvegicus JQ823539, 99.6 5
IX105356 99.7-99.8 2-4
9 Ora-ldong, Jeju-si 2 R. norvegicus FJ919764 99.9 1
10 Samdo-1dong, Jeju-si 4 R. norvegicus FI919764 99.9 1
11 Goseongri, Jeju-si 1 R. norvegicus JX105356 99.9 1
17 Hawondong, Seogwipo-si 1 R. norvegicus GU592956 99.7 3
21 Sinheungri, Seogwipo-si 2 R. norvegicus JX105356 99.7 3-4
. L 3 . JQ823539, 99.5 5
25 Susanri, Seogwipo-si R. norvegicus 1X105356 997 34
I L . JQ823463 100 0
Odeungdong, Jeju-si 20 R. tanezumi HQ907884 999 1
11 Nohyeongdong, Jeju-si 6 R. tanezumi JQ823463 100 0

® o,
given

in Figure 1
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v} Atk R rattus$} R tanezumi®] FENE EA 0] FAFSI
= A8k olyg}, 349 AR E9] R tanezumi’}t o}t
AAZ R rattusd 7Fs3E A wiAE 5 gl e,
B ZAto| A BHel¥ A|FX R. tanezumi JEe @S 74
A 847} Viet Namol| A Hire A Eabe] 52 a4
(99.9-100%) < 7okshd, @H Al AFAygto g A
w7HA -Elvetel Al s B JfAIEC] R norvegicus
£ AQsPH BF R tanezumithil @A ]0= AL tdt
3] & 27t WY R rattusSt R. tanezumiZ} A= HIY
o] Fo 7 FEH AJHo] Wone] Hi(1967)H.t}l T 419
A G- 4 3}5(Marshall, 1977; Musser and Carleton, 2005;

Robins et al., 2007, 2010; Truong et al., 2009; Bastos et
al, 201 7rebd, A =S| Rarus < w50l
ek 7| A7E el QFel7| R FHAle] AH o4
Hh o AlEshe AAE rhEskal o] & &3 S Ratus
& Tl o AHEZ Bagk Aol st

2. R. norvegicus®} R. tanezumi® A2 A F3

¥ QF0I4] Rams % o] AWE A9 Figure 19]
Agsla, ARAE A4A FHE Table 29 AN

=

T 6«
o} ZAVA IO A R, norvegicusi = E=AFTAA G L] Q17)

Table 3. Habitat types of the collection sites of Rattus species in Jeju Island

Habitat type*

Species  Site Area Urban Rural Natural
1 i v oovooviovi v oix X oxlxi
1 Hadori, Jeju-si o o nd nd nd . . . . o
2 Gyoraeri, Jeju-si o nd nd nd - 0o o nd
3 Seonheulri, Jeju-si o . . . . nd
4 Sinchonri, Jeju-si o 0o nd nd nd - . . nd nd
5 Bonggaedong, Jeju-si 0 o o o nd  nd nd nd nd
6 Yeongpyeongdong, Jeju-si o o ind nd nd . . o nd
7 Hwabukdong, Jeju-si o . nd nd nd . . . . .
8 Ido-2dong, Jeju-si o o nd  nd nd nd nd  nd nd nd nd
9 Ora-1dong, Jeju-si o nd i nd nd nd nd nd nd nd nd
10 Samdo-1dong, Jeju-si o nd nd nd nd nd nd nd nd nd
11 Goseongri, Jeju-si o o o o ind nd nd nd: nd nd
12 Geumakri, Jeju-si o nd nd nd nd nd
R. 13 Hanwonri, Jeju-si o o nd nd nd . . . . nd
norvegicus 14 Gosanri, Jeju-si o o nd nd nd nd nd nd nd nd
15  Hamori, Seogwipo-si 0 o nd nd nd nd @ - . . o
16  Hoisudong, Seogwipo-si o o nd nd nd o nd
17  Hawondong, Seogwipo-si o 0 nd nd nd nd nd
18  Seogwidong, Seogwipo-si nd nd nd nd @ - . . nd
19  Donghongdong, Seogwipo-si o o nd nd nd nd  nd nd nd nd
20 Yeongcheondong, Seogwipo-si nd nd nd nd
21 Sinheungri, Seogwipo-si o nd
22 Qasiri, Seogwipo-si o 0 . . . nd
23 Pyoseonri, Seogwipo-si o nd nd nd
24 Hacheonri, Seogwipo-si o .
25 Susanri, Seogwipo-si o ) ) . . o nd
26 Sinyangri, Seogwipo-si o o o . nd nd nd . . . . o
R. I Odeungdong, Jeju-si 0o o 0
tanezumi 11 Nohyeongdong, Jeju-si ° o °

*

1-iv: urban residential areas (1: inside house, ii:

near house, Iiii:

surrounding area within 100m distance from house,

iv: site distant over 100m from house); V-vii: rural areas located over lkm from main residential areas (V: inside
house/animal farm, Vi: near house/farm, vii: site distinct over 100m from house/farm, vii: agricultural land), ix-xi: natural
areas located over lkm from main residential areas (ix: natural forest, X: grassland, xi: wetland, ¥i: coastal area),
respectively. Circle and nd indicate the site found rats and those not investigated, respectively.
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YE( Y (I E FALE B2 MAEe] TN
u, A3 AA A AalekxA, 24, FA4) Sollx
T Aashs JMAEe] BRI R norvegicus 1712t
Abots e dxAow s E slow dEA 9laL
(Koh, 1991; Kim and Kang, 1995; Kim ef al., 1996; Seong
et al., 1999a, b; Alpin et al., 2003; Kang et al., 2008;
Oh et al., 2008), Kang et al.(2008)¥} Oh et al.(2008)<]
BaoMs FEA T A AFadME JdFozm At
AHEe] Ry Qlth 2 AFA o)A R norvegicust
AFAFA AL Q17F e -int ofulel YA S e 74
A, AAREA G 24, St AR R
norvegicus®] A2 A9 QA7tol| IekEA| Fal, AlFE

=

A gl Aegk AEIQl Aow Bk AAghd =
2|91 7499l = w(Imperata cylindrica var. koenigii)S} <
M (Miscanthus sinensis var. purpurascens)’} -2 A5
o] Ay AQl okxAe} ¥ (Zoysia japonica)®t AT
WA= ofg] Aesol ks Aol ARSI &
QoA B E Aol oM AL setabe]
1 A& EH 7| (Vitex rotundifolia)$t M(I. cylindrica var.
koenigii) X Goly} -EAYX NI (Eurya emarginata)
o} 7w AZE NS (Litsea japonica) & “3FT7F 7491 Fjok
H AACNA BAE7 = Sl 2 AR = B E A
gokou}, Ht FRbAe] 7} SUHE AL Sl det oA
tf Foll oigk A} S-S Fal det=mETd el €]

Table 4. Number of animals found in the collection sites of Rattus species in Jeju Island in this study

Detection method Total
Species Site Area Capture Carcass Observation® Museum, Interview® o of
specimen animals
1 Hadori, Jeju-si 4 4
2 Gyoraeri, Jeju-si 3 3
3 Seonheulri, Jeju-si 1 1
4 Sinchonri, Jeju-si 1 1
5  Bonggaedong, Jeju-si 18 18
6  Yeongpyeongdong, Jeju-si 2 2
7  Hwabukdong, Jeju-si 2 2
8  Ido-2dong, Jeju-si 30 1 1 32
9  Ora-ldong, Jeju-si 2 2
10 Samdo-1dong, Jeju-si 6 6
11 Goseongri, Jeju-si 4 4
12 Geumakri, Jeju-si 1 1
R. 13 Hanwonri, Jeju-si 3 1 1 2 7
norvegicus 14  Gosanri, Jeju-si 1 1 2
15 Hamori, Seogwipo-si 1 1 2
16  Hoisudong, Seogwipo-si 2 2 1 5
17  Hawondong, Seogwipo-si 1 2 3
18  Seogwidong, Seogwipo-si 7 7
19  Donghongdong, Seogwipo-si 8 8
20 Yeongcheondong, Seogwipo-si 1 1
21  Sinheungri, Seogwipo-si 2 2
22 Gasiri, Seogwipo-si 2 2 3 7
23 Pyoseonri, Seogwipo-si 1 1 4 6
24 Hacheonri, Seogwipo-si 1 1 1 3
25  Susanri, Seogwipo-si 3 1 1 5
26  Sinyangri, Seogwipo-si 2 2 8
R. I Odeungdong, Jeju-si 40 4 1 45
tanezumi I Nohyeongdong, Jeju-si 16 1 1 18

* indicates the cases of direct observation by authors

b Specimen room, Laboratory of Ecology and Morphology, Jeju National University
¢ indicates the cases of direct observation by non-authors and the number of animals are those of the interview cases within a week
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2 o3 gelstolof @ thsolt)

R. tanezumi® 7335 EAEFAR o} 2pAsh A
o= A 2l ] ] &okal, AAA ] FoME A
EE—E HAf 25 EF AFEle FAES] W, @)t Art

%A THTable 3, 4). R. tanezumi®] A2 273l tgh =
LH Oﬂ:rLEJJ} glol A< Hlals B7Fs8klth IUCN
Red List of Threatened Species D/B(http://www.iucnredlist.
org)e] Bio| WEW R tanezumi®] A A= AP0} o]
SF AR v sEA oA dRHA o= A ET, Held
o] Ablell A= AA ol A sarte 1,800m7HA] F5IA] 2
7ﬁlﬂ”ﬂ(Heaney et al., 1989), 7}4 3} tlEo] 24|, &
, 2,800m olate] A, FF, 5 24 T v © Ao
2 FA3t 9JtH(Marshall, 1977; Truong et al., 2009;
Bastos et al., 2011). A} A3 oA R tanezumi7} A|F=
oA APE F AY GA] ALALE 4O RE 300m, 500m
Aro] 155 Y= o= R tanezumi®] B A
T 7S ARshs SAlERe TE A ol9dl AT St
b Ao w geluo], FF M| ALl glo] sl
o}o] AP|ALE A ZAME o & A oR FeET)

3. K. norvegicus®}t R. tanezumi®) 22} A3 4 o] &

AT R, norvegicus] 22t 434 ]3] (secondary sexual
dimorphism)= 4% 25 4 AR5E o] &3] 48t
% THTable 5). A5 FHEEY T75 7|F0 2 n|A<3
oAl MEL EAA Asgith AT §le] R
norvegicus SlA] 24 Fel 94 vlwsele o,
B4 0w frole AolE wolt YA waHA Lk
(»>0.05). Thet ko] Zo|(HFL)E W|aLst A3} p-valuet™
0.067°]%1.2.™(data not shown), 21 Z]F7F 90% oA =
folgk 2o 7 AT Kim et al.(1994) R. norvegicus®)

Table 5. Comparison of morphological characters of
R. norvegicus between males and females

Mean + SD Signifi-
Male (n = 20) Female (n = 16) cance

Trait

BW (g) 12037 + 3211 105.83 + 2749 NS
HBL () 156.34 + 26.31 154.91 + 28.06 NS
B_HR 78.02 £ 2029 6820 = 996 NS

TL (m)  148.85 + 11.93  152.02 + 1093 NS
T HR 99.92 + 1240  99.93 + 1239 NS
EL (mm) 1761 = 115 1716 = 1.13 NS
E HR 1149 + 169 1131 + 157 NS
HFL (mm) 3329 + 257 3228+ 179 NS
H HR 2166 + 277 2124+ 257 NS

" NS: not significant

Table 6. Comparison of morphological characters of
R. tanezumi between males and females

. Mean + SD Signifi-
Trait Male (n = 12) Female (n = 8) ca%rlzea

BW (g) 11218 + 2601 12673 = 4596 NS

HBL (mm) 169.33 £ 1093 162.38 £ 19.66 NS

B HR 65.82 £ 11.95 76.38 £ 19.06 *

TL (mm) 183.33 £ 10.11  181.88 + 19.44 NS

T HR 108.41 + 4.83 112.36 + 8.23 NS

EL (mm) 2335+ 124 2243 £204 NS

E HR 13.84 £ 1.19 13.88 + 1.07 NS

HFL (m) 3335+ 029 3321 + 096 NS

H HR 19.76 = 1.25 20.68 + 2.59 NS

" NS: not significant; = p<0.05
S3e) T 5 2770l Bl e e 22 Ao
ol tigh Al mgAet AAE BT Lok 2%
g0l &S A edskon, ofd AA|, T3 A,
AAE W% TR A A Quel tlelel 2 440)
o] dpAo BRHE FEE sote] o), T, A1T

2], sike] Ao] Foll Ak Fo gk xfo]7} = A o' e
=

Table 6= A R. tanezumi®] U= 7+ A o|d o] &
& 913 o) BLARE Mg solrh 4% 242
o)Al gk A vlatel| A FAA SR o3 Aol &
ol e Al v w2sl 5ol olB_HR)
ARE A A TH(p<0.05). R. tanezumi®] ¥Z1ol4 B _HR
o] Hl&L2 76.38+19.06, T2 65.82+11.952 7] H

715§ Aot 9

A iﬂv %ﬁ}% A

ARrh i Aok R ersh,
A megol A 7ol  HFH Fehele ek,

ol whe} ﬂﬂl e

= A R tanezumi®] A A7]7} 9T A&
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5 99} QUES Wol FHaASAE HolA ekt 23te}
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BW3 B HR 3dE0] 3t 1H] fro] 42l Afol& HeRlSL
H(p<0.05, Table 7). =4 F¢ke] BWE 128.58+34.51g, &
& Aol BWE 99.23+£16.23g 0.2, 5% Hto] Hls) =
A ko]l g 30g A% o FAE AoE AL,
olo] W& B HRS w4 Fvho] 81.08+19.11%, 53+ ¢t
°] 66.23+10.67%% =4 Fto] o HFH FE9ls B
=

olglgt Ayl= tlE 714 Q R norvegicus®] *YENZ]
e uH @ ), A A G MAshE Aol F
@ volaH5 S a1 2ol bsel] Woleka BeEn:
1, aeje] Ao, F1¢] del, 5o} dojg} oj5o]
B

SBE Zol] Mg B w4 Put E Ae Aol

Table 7. Comparison of morphological characters of
R. norvegicus between urban and rural

populations
Trait Mean + SD Signifz—
Male (n=18) Female (n=18)  cance
BW (g) 128.58 + 34.51 99.23 + 16.23 ’
HBL (mm) 159.84 + 29.49  151.56 + 23.67 NS
B_HR 81.08 = 19.11 66.23 + 10.67 '
TL (mm)  154.03 + 11.64 147.07 = 1039 NS
T_HR 101.66 + 13.80 98.38 + 10.76 NS
EL (mm) 17.39 =+ 1.27 17.43 + 1.05 NS
E HR 11.13 £ 1.73 11.69 + 149 NS
HFL (mm) 33.07 £ 2.08 3262 + 251 NS
H HR 21.12 = 2.75 21.83 + 253 NS

* NS: not significant; = p<0.05

5. R norvegicusS}y R, tanezumi 21 5-3 € ¥] L

AN-E R norvegicus®t R. tanezumi®) F3F 215-FEHIE Y]
g A3, TL, T HR, EL, E HR ‘SollA] frof ek zbo]7} 9131
THp<0.05, Table 8). TL-> R. norvegicus 150.3411.23mm,
R. tanezumi 182.75+13.54m= YELY, R. tanezumi®] #1E]
7} R. norvegicus .t} B 71 A2 2 YEFHITHp<0.05). T
St T HR 9A| R norvegicus 99.93+12.00%= 100% 7
$0|aL, R. tanezumit= 109.99+6.30%= HE 110% U<
S HAFJY &, R tanezumi= BE W27} HE-5EY
Aolol| vl ¥ AT, R norvegicusi= 18] 2] o7} #g]
oF 559 dolek 78] @AY Agton, 7|5 Harsyt
AR A3t} H2th(Marshall, 1977; Seong et al., 1999b;
Yoon et al., 2004). EL-& R. norvegicus 17.41£1.13mn, R.
tanezumi 22.98+1.57Tm = R. tanezumi’} Y3t Sum o)A T

71 Ao2 NI (p<0.05), E HR HA] R. tanezumit
13.86% X0} R. norvegicus= 11% W2 F &3+
oA Aol 7k Q& HERHATHp<0.05, Table 8).

Table 8. Comparison of morphological characters
between R. norvegicus and R. tanezumi

Mean + SD .
Trait R. norvegicus R. tanezum Slgm%
(n = 36) (n = 20) canee
BW (g) 11391 £ 30.20 118.00 + 33.71 NS
HBL (mm) 155.70 £ 26.29 166.55 + 14.42 NS
B HR 73.66 £ 16.85  70.05 + 15.17 NS
TL (mm) 150.34 + 11.23 182.75 + 13.54 *
T HR 99.93 £ 12.00 109.99 + 6.30 *
EL (mm) 1741 £ 1.13 2298 + 1.57 *
E HR 1141 + 1.59 13.86 + 1.08 .
HFL (mm) 32.84 + 225 3330 + 0.60 NS
H HR 2147 £ 261 2013 + 1.82 NS

* NS: not significant; = p<0.05
SO S
2

3
el Eeo d

AA el A L3S R norvegicus] 3
gt B 3(Seong et al., 1999a)°l A4 =
o gk arejzole] HlE2 A 100%
£ dA gk v, side] Aol F27le] 3.8+0.2cm,
AFo] 3.640.1cm=E &+ AFolA SAE S| Aol
(3.284+0.225cm) Bt 2 Ao HuFEHAL} o= FU=
o AT AT AH HRe] AolghLE T 4 ok
B AAESY AFo] B FALAE 113.91+30.2020]
O} Seong et al.(19992)2] ZANA = F7510] 206.6+45.5¢,
7o) 145.1+38.3g0. % AN o] 2 HAEANA & A
o] zfolg} k). o]= Al AR s, AEA
ApolE Ha® g AHA AT, gk 7 A9} <l
o opXot A 9] Alg o] e FA] A7 BaFHE Al

A},

) o}o{r
5
A

m

EX

o 2

[t
N

il

=

6. A= Rattus 55 =732 2|9

Shit o EXS= Rartus 59015 R norvegicus$t R.
rattus, R. tanezumi 3&°) A28k Aoz dEA glov
(Won, 1967; Koh, 1991; Kim and Kang, 1996; Yoon et
al., 2004; Bastos et al., 2011), AFE2] 524k o
Sk AF71E ol = Rattus 59 43 R norvegicusSt R.
rattus 259 71E35kaL YTt Won, 1967; Nowak, 1991;
Oh and Park, 1994; Oh et al., 2008; Shin et al., 2012).



558 A - T - 2

WA - 3dE - 05 S A ske]«] 27(5) 2013

2 AFNA R norvegicus7t A28 RS gjlgh
AFEe}t gk oA AR = Folekes 7]E]
el gEgls 2yt stk o] T R. norvegicus®] E
A Ho] QI7kel s Sft7Y, AAA|, 2A4] FellA] <]
12 Qs d9] g, 7oy ofeks=9] ARl
upe} 7] A AL QI7E FRo A Hoju of A A E| A
ChA] 283 AfAle] AMAskaL gl 7Fs/de] & Blolet
FAE oM R norvegicus A0l tiE oAs s 2st
7] $leiA = AEAQ A 9 A5, AolE A2 A
o] A7) @ AF T, 7 JRARE ) ALs] A A g
04'1— ohgh JEIL F7hEofof & Flojth 53], A
of mpx|et ¥y 2 L7 FOlEA A0 A R norvegicus
A 2ol thak ¥31E(Kang et al., 2008; Oh ef al., 2008)
7“?_} gobd A EA ol 3 A 2 =AY
o W3t Rattus <5 %%4 A2 e} s A9 B
A=Y F5AE ol gk TFA ATE TS A
th & o] whedo] E-L‘—tl— AAelet st
9] ATE S8l Y] Ranus Holl k= 3%
o] AAshH= B o= 7155 o] 92 1K(Koh, 1991; Kim and
Kang, 1996; Yoon et al., 2004; Bastos et al., 2011), HFA]
off thigk Fr7}t Haks] AAEe] YA ot AlFE W
e FRIEA] okl ATl AlFRolA AR g
Rattus = %%ré oA Feists ¥4 543 mtDNA
CYTB M¥ FAKE 48 &3l AlF% Well= R norvegicus
Lils 0}‘43} R. tanezumi’= A2 ek Zlo] FQ1H 1AL, 7]
9] BoA 7IAE R rattuses AFHAY A &
Atk Qo] AFRIE Tl 2AAHA FHHAD R
tanezumi®] A2 &1L AA7A R, tanezumiol T =
(Korean name)X=. F-J 5 A] -2 et HollA vf$- &
83 A57F & Zlolg} st} 53] A4o] Eld ok
o] T fetolgh= A2 Aok AFIe A Fe oY Hehe
EAE AL Qi) B3 JE A T4 gEo] TS
DNA A2 Hlalof|A] QI ofAJolx] ol A Ba1e A&}
99% o)’de] A =E YERHAT= HolA R rattus®] 2
740l obd R tanezumi | 7Fs/dE S & 5 e
83 Az olH, opxlo} Q1 A9 ko] FAVAE
AHE a7 Ad5S AAFstaL Sl Aolth B Rarttus
F5o] ARFHIHOR TR A4 2, 37 ol
of A AA BAH NEE] R tanezumi’} R. rattus=
CFALAY, o}F o R TEYTE Hu52(Won,
1967; Koh, 1991; Kim and Kang, 1996; Alpin ef al., 2003;
Yoon et al., 2004; Musser and Carleton, 2005; Plyusnina
et al., 2009; Bastos et al., 2011), =W Rattus 59 525
of tigk Wg HE} Aasithe S AARTE 7 A
Az} o]de] ARES U852 R rattus7t -2 Ut

1o to

_18, ru1

28] =t Aol ofYel R rattus®t R. tanezumi
M3k A0l did dnt ojue) o5 F F2 el
AP 5 Sl RIS E8e] el Lag Aol
| M= aﬂp,]]slxqo] e
= 5 A A A5e Ao
e Ses A5 D0t S wad
op AR of iz} Qg elolx] ofEER
o ALl B9 A Ans A Fejepael wslel o
g AEA BUEE 2pdelA o] Fa/dnto] ofel, o5
A = e FEAY FTAES SO Hokkes %
WA 24, A9d Ao mziA=A 2-8-dhrhs Aol
A 4 H.e] XWF”% T 2ol & vebd = ok H<
=9 AL g 1% POﬂ gk $AlE ofe] o7t
Al ST OMXW— A FAlolH, o]l 74%101]*1
o & Q17 *—%Eﬂrﬁ & AeAo A5 Sl
E ZEA AR W3 7 A|E3F Aleto gt AL
538 Av wiiA R Fagk e ddEES Ratmus &5 5E

fl
it
_1
N
T
F

Sol g A43IT HAA B ol v Fas
VS EAZ THRolA L gtk B Q1 whed] AT
SRS Ratus & F89] YRS, AR 54
»} F 0 PE2 AT FOH 54, 4449 §9L B

ol 213 o), obg AR S A9 el
A} puEs) mA RSl A4, ohel 21 9
AT ABTH ARl 5 PR ATE 3

23 AR 9 Qow dudr.
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