Korean J. Zool. 31:1-10, 1988

Rana nigromaculata 2} Rana plancyi 2f&2| B%A#E % £HEAY
RRBtHE(EOl BASHO]

RimE - M7 - AMAME
CRABH EHRH

Wiski® R. nigromaculata (ZINF2|)2 R plancyi (FHF2|) 2t £HM RREHEES %
=

BASIT| fI5t0] Ratd s FAlo|A WHE BLAME 1S 288 =

o ok, HAHY

Ol & WEHH] SS TAE 28 dite OS2 20

T 2 ke, A8, mating call & KREFH SO F2I8k 2H0I7 YA, 2 3502HA Hof

mARCl R plancyioiM R. nigromaculata’t 23|58 Hez2 = C)
&HE VM= 27|95 43 — (22 oI5 0n 13588 Y4 JiME 20 U= &
2 0|F0{ 20} £HE0| ATRESICID 0{ A4 Z|B4, [}EtA postmating isolating mechanismE K5

25HA BRE ATt FEEC

KEY WORDS: Rana plancyi, Rana nigromaculata, Isolating mechanism

TS| Witk (sibling species) 2foldll & [
B 4 Jd¥-o) @Rl 2 6 ol
(Frost and Bagnara, 1976, 1977; Sage and
Selander, 1979; Gerhardt et al, 1980; Anderson
and Moler, 1986). dudbx o7 okHqF T &EE
| 7%+ mating call, HEEHIS] Aol o
2]3} premating isolating mechanismol] 2] g}od
fio] frAlslve Ao oeix glek(Blair, 1955
Littlejohn and Oldham, 1968, # % 1981;
Frost and Platz, 1983; Szymura and Barton,
1986).

@EE o) 7elBH(Ranidae), 7 7ol 53t
= Rana nigromaculata (#0-12])el R plancyi
(B 7 ) e dedoR o9 FAkgE ok
gl EEBES 9 x3sld Okata(l931):= R.
plancyiZ R. nigromaculata®] TifEo 2 333t
v} ¢l 2} Shannon(1956)-2> RS =lo
Fog BlfgeR s &(1970)= £ - F
(1975)& 5+ &2 e} & Ao 5L 7)A 5
a2 B¥E owgon, £-#(1978) +3 ¥
AAL 5ot 7 Y HHESHE Rusid
A olge FIESR AFdkelch

Kawamura 2}

* PEs BEBEHEY FEE(1978—1979) %8
o o Ad.

Nishioka(1975)= ATZEEHRS F5td o &
2 Fo H-2AQl AN RS =3 ub Slch

ERKEL R nmigromaculata®l R. plancyi @] #
FHAE ARE 71317F glod o] AEAH Aol
g ¥ f0d 54 eln, ma A
gol 4 A AE FEEdl o s =3
7 4 FA 9 wo] mating calle] pattern,
TR, BESH & LAddd § T
e 1 o AR REEFS szt

ahoder,

LZE E I P

BRAE

A e 19774 989 259 AepdE #F5
A FEEolA HERE HAlE 297 R nigroma
culata 1970 3), R plancyi 2404, & 4402 &
Aqshel Agargeh AR AAE 4L A2
EEE7bx 2dbgr F A4 HdlAq BERE
off Lg% MAMLE, R % R 74 A4
W2 FEe —75°Coll WEAZlL EEL 10%
formalinel] A 5+ c}.

A7) od Fd & Selander 5(1971) ¥ #(1983)



2 Korean J. Zool.

Table 1. Buffer systems and stains for electrophoresis.
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Buffer Isozyme

Voltage & time

Conﬁnuous Tris citrate Il
(TC. 1I, pH 8.0)

Malate dehydrogenase(Mdh-1, 2)
Lactate dehydrogenase(Ldh-1, 2)

Glutamate dehydrogenase(Gdh )

Sorbitol dehydrogenase(Sdh )

a -glycerophosphate dehydrogenase( « Gpd-1, 2)
Isocitrate dehydrogenase(ldh-1, 2)
Phosphoglucose isomerase(Pgi )
Phosphoglucomutase(Pgm )

Mannose phosphate isomerase(Mpi )

Discontinuous Tris citrate Fumerase(Fum }

(Poulik, pH 8.2)

Alcohol dehydrogenase(Adh )

Indophenol oxidase(lpo )

Lithium hydroxide
(LiOH, pH 8.1)

Tris maleic EDTA
(TM, pH 7.4)

Glutamic oxaloacetic transaminase(Got-1, 2 )

6-Phosphogluconate dehydrogenase(6pgd )

110V 2 L hrs
250V 2 L-hrs
300V 3hrs
100V 4hrs

[e]

o] uklof] 2}&}ed horizontal starch gel 7] %%
o 4 a

1218}93 11 starch¥= Electro-Starch(Otto
Hiller, Wisconsin) & 11% gel$ nl5of 485141
c},

7+ Aol A e 22 4°Cell 4 glass-
homogenizer& BEEREEE & Sorvall RC-5 (Roter
SS-34) flAlBe] 7] 2 214 49,000g 2 3027k A
A B el 430l S olol BRAH AHZ
Apgstodcl, x4bsl Bk 9 buffers Table 13}
2,

AAAAE T Ao A4 T @ik ERAH
S ol 8sle EETHES AbEstd AF A
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morphism(P)s} heterozygosity(H)& o] 2}
Rogers(1972)2} Nei(1972)9] uldlol] 2|3} &
B BRGR 2 o] AEE xAbshgl oo Nei's
(1972)D zro. = Nei(1975)¢] 4ol oe} + &

o] galdul s Fakeck
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Fig. 1. Dorsal view of the head part, hind limb, and toe web of R. nigromacuilata (1, 11, lI-A), R. plancyi (I,
I, -C), and hybnd (I, I, TI-B).

1, IA, B, C). #I5E#IS R nigromaculata®) = C). #iy 27w dAxE 45 ¥ Z77 K
20} R plancyi®) A wbASH sl EE  plancyiel A eh(Fig 1, 1A, B, C). i
5 EEFCS) ube EIIE-S R nigromaculatax el {E#8S| 8-> R plancyisl f+bsht fEE2 R
#o] R plancyi 9% -Absbeich(Fig. 1, 1IA, B, nigromaculatasl| 7}7hStet.
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Table 2. Allele frequencies of R. nigromaculata and R. plancyi.
Loci All- R. nig. R. plan. Loci All- R. nig. R. plan.
eles (N=19) (N=24) eles (N=19) (N=24)
Mdh-1 a 1.00 Pgi a 1.00 1.00
b 1.00 Pgm a 1.00 1.00
Mdh-2 a 1.00 Gdh a 1.00 1.00
b 1.00 Adh a 1.00 1.00
Idh-1 a 1.00 Ipo a 1.00 1.00
b 1.00 Mpi a 0.92
Idh-2 a 1.00 1.00 b 0.03
Ldh-1 a 1.00 c 0.05 1.00
b 1.00 Fum a 1.00 0.19
Ldh-2 a 1.00 1.00 b 0.81
Sdh a 1.00 Got-1 a 1.00 1.00
b 1.00 Got-2 a 1.00
« Gpd-1 a 1.00 b 1.00
b 0.89 6Pgd a 0.03
c 0.11 b 0.97
a Gpd-2 a 1.00 1.00 c 1.00
p 15.8% 5.3% H 0.019 0.015
Dgrs

EFRXE

14%7¢ @EfrgERANA 1912 EEFE A%
3 150 BETHES 73 A3z Table 24
A B upe} 7o) Idh-2, Ldh-2, Gdh, a Gpd-2,
Pgi, Pgm, Adh, Ipo, L2 Got-12] 97l A=}
(47%)= 7 T F3 E-HIETFIT v
1070 FAxte Faboll Rbolsb el Mdh-1,
Mdh-2, Idh-1, Ldh-1, Sdh-1, a Gpd-1, Got-2 =)
6Pgd 2| 8 RA =} (42%)c 2] A3 v}lZ ¥

RTFGoH Mpisl Fume g 4kold @—
HrETE o9 FH3te 9oy 1 dl=Es
=38 Zotrh
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1070 FA=7F 25 REEETHT o] o=
o] Se] Hol o] AMAw 2L A2 (Fl)ela st
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T £ EMEp MR AT = Table 2004 R

= wle} Zo| R. nigromaculata~= P=158%, H
=0.019910] uvtsle] R. plancyi'= P=53%, H=
0.0158 4 R. nigromaculata®] " o|7} ¢k7b =2
Hol e},

T T2 EEN A& (Rogers,
0.4910) Z Bl (Nei,
0.70293 o},
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Mating Call
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A3k Fig 29} 7ol Fig. 26| 4 3% uhe} 7
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A ok ol 5| band2) B 3o FA o
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Fig. 2. Sonogram patterns of R. nigromaculata (1) and R. plancyi {Il). a, 3-Dimension (300 Hz filter); b, Contour; c,

Time Wave and Power Spectrum.
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t}(Fig. 2, 1a, Ila).
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temp l freq
2«;5 . . .. ver . . 100
c ® R plancyi (%)
OR. nigromaculata
® 00092000080 wose 0w . 50
20.{ L] e . .
0
5] o OB BT Lo month
o . — : . . Fig. 4. Comparison of mating season be-
0.2 03 04 05 06 o7 tween R. nigromaculata (N) and R. plan-

moting call duration
(sec)

Fig. 3. Relationship between water temperature and mat-
ing call duration of R. nigromaculata and R. plancyi. Cir-
cle signs indicated the number of animals ranging from 1
(smallest) to 9 (largest).
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£ K

2 7k ol Avise, 1976).
Mating Call H#
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mating call2 [F#&ERS Zwrs fFEx=22
(Blair, 1955; Martin, 1972) figk{&EfH]2] mating
call - 24 sho] AETR) FRRERE(ES] o T/ =)
53 9l ci(McAlister, 1962; Brown and Brown,
1972; Kuramoto, 1977, 1987).

Kuramoto(1980)¢} # $(1981)2 Hejdog
To|l Erhsslelnd BEE Hved 2% H
Japonica @} H. suweonensis 2] mating call z}o] &
T4 319 = Blair(1955)= [FEEfMEol] 4| mating
call?| character displacement& #--S- ¥+g] u} 9}
o Hu|Ab Rana pipiens complexo]| 3} pre-
mating isolating mechanism®] o 7% =3
85 2 9lrl(Littlejochn and Oldham, 1968;
Brown and Brown, 1972; Frost and Platz,
1983; Platz and Frost, 1984).
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R. nigromaculata 2+ R plancyi-= mating callol]
A FElgE Ze|7b e
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279) Mol whel & Aot ef, 4
o) Ha} glol Alskel £ obAFE 4t A5
ol el el A3 457k L] (Wilson et al,
1974) FeA o2 F4lsh fRiH 2z ze]st
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Natural Hybridzation and Reproductive Isolating Mechanisms between Two Species of Rana
nigromaculata and Rana plancyi (Anura)
Suh-Yung Yang, Chai-Hyeock Yu and Byung-Sang Park (Dept. of Biology, Inha University,
Inchdn, 160-751, Korea)

A sympatric sample of Rana nigromaculata sand R. plancyi (Anura) from Kwangju, Korea was
investigated to clarify their taxonomic status and to estimate the degree of genic variation, genetic

relatedness, and reproductive isolation between them, based on electrophoretic analysis, mor-

phometric data, mating call, mating season, and habitat.

All the characters measured including morphometric, genetic, behavioral, and ecological suggest

that they are distinct species and R. nigromaculata might have originated from R. plancyi (tropical
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form) about three and a half million years ago.

An adult female was found to be F1 hybrid between two species. The hybrid female possessed
fertile eggs and morphologically intermediate to the parental species in head parts, hind limb, and
web characters.

The differences in mating call, mating behavior, breeding season, and habitat strongly suggest
that premating isolating mechanism is operating, even though very rare hybrid is found.



