2 mE 1 B} oW ¥ W % Val, 2,2, 1
19814¢ 2 J] ZO0LOGICAL RESEARGH Fcb.,1981

xR A%
FTEFABNNYLEBHR

R IER  FEE IRF Ak

CRER R RSB R

m =

ALIRE T LEFAWSE —Rana pleuraden Boulenger, B cates-
beiana (Shaw), R joponica chaochiaoensis Livfe H yla annectans (Jerdon)
o EM A, MR E— R — TSR ek iE, MEHA
mEAFEMN, kA (Rona) 99=A#, 2n=26, b5 XA &k, 83
SRR ERER, HATHAEFHRALERE,, RABNRLRSL2
Feth, RMAN-HEFRELERELR, THEZMFREHR, X EHIEYN
EROKELEGR RN, 2, =42 NFHTHEGER, Eadtufii
HAAELTHRERORE Ly Rdd, a2k, AF e, ARmHLELY
HELAZy MBERBMAZAU LN RER, RERMREE T A F +
o, MAFL, FANRERE, BEHINHK, FHaRehRERis
#HE,

FHRMBAIM=24, FTHH_H, SH PRSI —F, T4 D0
EHRAD—H, REBAIALAET AR EKGEE L,

AP RARANMEERT, NHTENIYNSRBRELE —EEY, HEEH
AR RAEYE, A8, WHEHHEZAMEE, SHRENSR2HEBEER
FOARSER — WS B2MER AR, TRAFABNTERARSREREMYT
B2Z—. AXZREWEROEHARNNTNGBR, BIEHRIRE Morescalichi,
1973; Schmid, 1978; Scheel, 1973) , {BE A{LIRIH T £ R b 4k WAL T F0 (BB
%, 1978) . Ak, RATIRE RS EAHTRZRNRSRakam,

ALT1080% 2 A 22 K7,
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MOM RO

SR E A O TR R BN A Rane pleuraden Doulenger 24 5, 2§ 2y &g R,
catesbeiana (Shaw) 1%, 29 2 W3t#kdE R, joponica chaochigoensis Liv 23 %,
AR QU BREVFEE Hyle annectans (Jerdon) 12, 18, ZhiridH B R,
REEFFRONRRRACEEROSSTRE. BHM s — 8 i, #&EFEI10
15 e/ R AR A ROk ER ., WRAMREEENENE, BAATR
DTN R R, SR AR 0.4% KCT B RSB 20—304 40, BEW L (800—
100085 /4r) , FHLFHE. BRAFRESERS : IhANEERBEE15 M, HEM
2 — 3%k, BERA1/10 Gicmsaj e 830— 404 4,

REEEEGHRE EHET BN LD RAE, BRiEHHNHSE
¥H, RAgEICMERAT S EEETHRE, RAMNE, HHTEREY, A%
o BE 6B, 35 S R AU RS B AT L HE B B 2 O B B SE H Hacrtel of al, (1074)
A bR L B, BRI 0— 1. TP EE S 1.7 —3. ORI A4, 3.0—
7. ORI F7. 043 B A IEH FISRE £ 1L

SRR

iR T AF, Han =26, K s MIhRMBAE, 8RR EE, HEHE
i, WMIRENSA=AE (BL, 2, 3, EML.2.3.5.) ,

[, HE—nat EXEARTBREGTHRELSEAR, FEAENEE
N ER141.79£3.53, HEEER154.60+2.23, FHEbRiE 145,68+ 1,45,

[#, FH2 — 5@l SNz AYRKEHEZELIL, §3 3 Raikf
RIPHMELS, TEHABATRELLSREE, F2HNRCERERIEE4, 505%
*, A, TUEH, $5dfaktFamR b pak, maingl,

75 kR fatke, FRZREY, REREHRERE S N EakayEs b Eu
WEHE, IMBLEN33.33%,

TiE, g — e, ETREMEEESHETARANER, Uk
5 B BGE .

Mg, W56 PR AABMILR AR, HhEEL HRad, WRERE, g7
MEERAREGHE, FeATRREL MR, BIOHREARER, HioxEs
ApRAmREadk, Eik, TSR, 2811, 2XARERE], HEH—ELELR
TR, S BRG], o xtREef R —I13AK, XEKER, HRPH
HeEREdgk, EHib, THUS5E s ME0xfadmil X,

Wi, HoAEPREEL ARGk, THEWEMN, FoMUIMAAEFEE
gaRak, BHEMNKEESTNRN SeMPRELS THRSH R a5
T, IO BRAELEARERE, REFA. BUMNAEPHEELARAH, TH55E12
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FMEsr. HIBMRAETHMKER M, HAPRELSRAEK, SHRNEE,

WEAEE A5 6 MR B A MR A EOh R, HERHBKER, ¥R
MW, B 7HAPWEL N RAE, BELARGH, BIHITERHE 2 G RE
%, BEXFHARGHR, ANBE— k. Bk, “FTHEH, F10, 11HRE
HMEEHE A ARER, MRS HHELEH, ANKEHRZEAR, HERSER, H13
WREERAD, SRR, EoXMBAEKRERELL 12, 1BXHK,

FREFEER A4 ERERERRAZL, ER AT RE EAEL GRAE
BEGROUAEERATUMAK S, FeEdEoREL qR Qb gl 87
REFETEIRER, AT 7 NRAENTFRELR, KERGNBL, (E
10X P AFAKE L EI, BRI R R, REMBERET (K
L, 2), BBIoWRaEmiXERrERE, mEEE L.

HERENBXREREEHENETY, ER2n=24, ABBROERT S, MRRaEk
B, MBBRERSF. EHTHE L, 5, s MAEPERGL ARGk, HAR
AP EEL A RAL (BR4, 5) . AHETH:

T8, B 1xRad CEEMNTRERAERMEAE.

T4, #2—osHRafkiz. AbH2, sHhFBELLRGE, B1, 5
MATFHEL Aok, ZHEURH, EH2, WY, HaXLB2 s &
$4, sHxTE, BB s MR, AHLERFATBEAK, TR,

T4, #6—2 pRRaKRE, &6 MIEFRRERTELLSRAE, B
SXfER R kRN, BB AR R aES, BT —IIENRAKIE
KEEARE2N, LHUREH, FRmpbiass o kg EaRaR, 7%
e

LR g, IR AR A IR AR, AR A R
kb, MHTREHRENRE RO,

BN AT E R A, iR Ranidae )EE R FRAA S 17, HAPH A K
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E2 0 i B3 68 R S 7S Rl

w &
ghpesnanse KeERAKRT
A

"
i L3 3. T 9, 104 (38.46% *

4 at 3. B. 7P (100,00) s 8 P (7,14) 5109Q (85.7L)
TRy 5 A RE 3. 8. 13, 5P (33.33) 6P (33.33) ;7 P (40.00) 38 0 {10.00) 510P (45,007
AR [ 4. B. 6. 54 (50,00)

RS TSR AR PR GRS RE R L A,

%3 M RAEEEEEESHE

b i3 1 L % Li ! & W At

o 8 B B

[ .
LA HARE  HEEK q HxRE WY | AFRE W% A RE

1.16 40,03 |141.79£3.63) 1,542 0,06 &lAS.BSil.dEI 1.20 % 0,02 [154.60+ 2,23 1.35:0.04 |154.95=2,34

i

1.48+0.06 122,33+ 2,561 1.61£0.05 123.59+2.31( L.6420.08 123.?5.‘-'_1?.‘69I 1.37+0.04 124,972 1,73

1o

3 | 2.20%50.07 [109.69+1.31 1.00+ 0,04 |113.24£1,38) 2,21 0,10 (111,54 +2,34f 1,37+ 0.06 111,29+ 2.31
4 1.20=0.03 |103.92% 1,49 1,362 0,07 104,27 % 2,04, 1.44 £ 0,12 [104.924£1.17| 2.63=0.09 (106,692 1.44
5 11.37+0.03 | $2.40+ 1,73 1.37:20.05 | 96.9221.39 1,54+ 0.06 | 92.71£1.08 1.97+0.07 17,11+ 1045
B [ 1.13£0.023 ﬁT.?Sil.izl 1.22 +0.03 | 74282 £ 2,10 1,24 20,04 | 60.98£1.47 2,690,20 ' 78,90+ 1.54
7 11,21=0.,03 | 63,73 £0.81 1.61£0.13 SE.EGiD.Eﬂl 2.79+0,12 | 57.404+0.95| 1,32 0,07 | 67,10+2.12
8 2,51 £0.00 ) 54781415 3.4324.21 54.52iu.33! 1.29%0.05 | 55,30+ 0.84; 1.35+0.06 | 60,97+1.44
g ! 1,3240.05 | 53.9341.02 1,76+£0.15  53.16*0.70| 2,002 0,11 | 52,594 0.65) 1.27+0.04 56,83+ 1,28
10| 1.44 £0,07 | 52,15+ 0.4 1.55 % 0,11 | 51.53 £ 0.51] 3,35+ 0.12 | 50.51 = 0.89 1,425 0.06 ) 51,932 1.14

11| 1.3320,07 | 45,042 0.88) 1,60+ 0,13 | 46,80 +1,31} 1,974 0.15 | 49,52 0,91] 1.33+0.08 47.86=1.18

12 1.48%0.05 | 43.87£1.02) 1.69+0,11 ' 43.02+1,13] 1,61 £0,08 ! 45.88+1.33 1.05£0.03 30,63+ 1.76

13 1,33+0,06 | 42.26+0,78 2.25%0.16 . 38.69+1.28| 1.55 = 0.04 l 44,302 1.33
|

et R A AR, 20=26, ROILA=AuEEEREMSEML, R % e,
SRR LERREATEHRBE., FORHEIFAEARRLERACEROEKN
EEZE T, CHRCRESHRakEARREAEER, BRAFGAPL 2R E 24
HPEEREARERMPIE, SHMAERLENER B B, #HATERA
(rotein clock) BBF%E, 5%, 00H BIATAITRBE, M ar A 7E R Piycudeny species
W oon=24, HAH Arthroleptis peocilonolus B o2n=14, fellb, WEERERAEK HE




24 R TR AN R K RO 81

FEREER, BYWREFH# B (Robertson translocation) 7E & # £ J (Scheel,
1973) . B4, BRERGEES I PEMESEEL S aE (Leven et al, 1964) ,
HE, Rk, ML, cascodoe, R, muscose AR E LS Refatk (Haertel et
al, 1974) ,

FHEPETILEE, ATERATESARR, A —%%E ( Woll, 1964, Benir-
schke, 1973; Schruid, 1978} , X Ju3% 7= i 4=k fh o PR AR BB A Y 23 47, FLEHAIAN
RNFEMTEE—F, TREBRANLEBART, RekayfLEETE, ERK
R,

HEERER T ARMR ZaM0, IFAREEREIETEYN, AR E a5
b, HEFERREWEBREAER, KAk RadEHEIE, Guillemin (1967)
Wi, 2n=26, HEWNSREMERN 1 — RGP EK. Schmid (1978,) & MW
ARk HKEISHREER, S0 EakHARER, mHEH
IR R ad, W, ERRGEERS, BHIEE, A0 RAKALRK
BwEH, METHEELE XE-TARMARA, B Schmid (1978,) , oAk
KB LR R REIE R P R R R A, R 0 bk ) 2 B0 I TR A 4 51
#. WREEHESHT MRS AGAT FEERENERN,

HEA=AEEAOEER HARMERERMEIEE £, nigromeculate Hallo-
well {Benirschke, 19734k R, plancyi Lataste (SREE:, 1978)EAAH {1, ME
Bk P AR, T AR M R A AT 38 o M B R MO KW b 48 Schmid (1978,)
BEL HRAKEREESHUES O REE B, REIHREEAFRET XS,
BEEBANRTE, A—EREEEL. B Rs Lk L R R oS E
103t etk B B HBIRADR, MRNERSH=MERTRERBEERES 7F
FEMNER. i, 28808 REHAES oM RadRERERN, ETERE
HRT A R Ak E BB RY, FTHMESTEIERaERENEL SUESES
EIE A B K BT B

BT IEMNS, LEL2EREFSH. CHEGEIESHEREEERE, €8
B R R SEMWMREH L, ERBE, AAFEEER, BBH =24, F4,
5. 6 ntHefadkh R ERE N, EWAIREER O NRAEmKE L, 75 ML
MR, I H, cinerea BRER 7 WR Ok R E, H. chrysiscelis RIED 6 MEH
(Benirschke ct al, 1973), i 7. seplenirionalis WTE§E100 KB 1 (Schmid, 19784,
Benirschke, 1973) , M, W REA Y tathnd sl 048 B 5 (0 FE TRk v e &t B AL Ed AL
Z—
PR e R A K B S RN MR A E & WL ), Wassermann et
Bogart (1968) 1 Robinson et Stephenson (1967) %FRFMARE, ME, WEHEER
—$fpE, FRELSHARASMNARALHERE, RIERNMER P OEBUKE
W, Wb BRSNS E R SRR AR A SR,
PR ETLRREREES, RENN, K4RPARFTUAERERELRAEN
WEME LAEHREH, R, HEROWELFHEEE, RELEEN &R —
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B, RAMRAGELSHH, KEREARI—AFHGERS B FHER,

WAMB N A G CERER (NOR) A% 8 X (Haertel et al, 1974), EHA
A, NOR¥E D EBER, BEASchmid, 1978a), #H, LREZHERETER
SRR CAEEE S RS, WHEEREERNE, FEAF _EZAE.

Ry L QU RNANRE, BRATESHRENEL, WK IRLEEE
AR, WARARREARETNEEERNER SR SRARREE, RN
HEEMTFLZER. BE2NNEERRERZRAGHER. B, HERNERFMHAR
FHTHAER, WHELBRERED, ERRIEEREER, ENRRERAKY

EiR iR E: E L N

2 % x W
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A comparative investigation of the karyotypes
from Four Amphibian species

Li Shu-shen Wang Yin-xiang Li Chong-yun
Wang Rui-fang Liu Guang-zuo

(Kunming Institute of Zoology, Academia Sinica.)

The karyotypes of four Amphibian species—Rana pleuraden Boulenger, R,
cotesbeians (Shaw), R japonice chaochiaocensis Liu, and Hyla annectans
(Jerdon) were determined from metaphase ol bone marrow or epithlinum cells
from gut tissue prepared by the colchicine-hypotonic-air drying technique, The
morphological criteria—relative length, arm-ratio and presence of secondary cons-
triction permit the identification of each of the component parts, Three species
of Genus Rang, like most other members of the Genus, have 26 chromosomes
which divide into a group of five large pairs and a group of eight small pairs,
Relative chromosomal lengths are similar in all three species, But the 10th
chromosome of B_ pleuraden have a secondary constriction in the long arm,
while that of R japonica chaochiaoensis are more than three, R, cafesbefanag
has only three, All the three species of Genus Rgne have a large submetacentric
chromosome, i, ¢, the 3rd chromosome, The above mentioned facts enable us to
cxplain the homogenity of their evolution, The chromosomes of all the three
species of genus Kana are meta- or submetacentric ones, without telo- or subtelo-
centric ones, Like other species of tree frog, Hyle annectens has 24 chromo-
somes which divide into a group of 5 large pairs and a group of 7 small pairs,
a secondary constriction located in the long arm of the 9th chromosome,

There is no evidence of an heteromorphic sex pair of chromosomes in these

four species,
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