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Foll A MAste 71 8F 70 Cobitis sinensisst 9F 7l C. longicorpus A}o)¢] Z+&of 4]
olg} 1 AZts)i= C. sinensis-longicorpus complex®] A4 4ol thste] ZA s}
ZAZ1ZE & 2720 A7 A = e 2 7k gale] 2667 A2 A g &
< 27 e7fAT AU R FAZAL GAH DU GAE Holi= P4
Aok, 2y 9] AL testicular lobuleol ¥ ¥l vacuole ‘FE7} %ol £
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71 5F W& (Cobitis) o 7= obrlobe} F3 o] oo dy] BXde L8 9 XA ofFolrt. 7]
EFMNE o7 F& FHH2E bt & ne 1 QARG 159 A Futg-a)
FA 7haA = n] 71 vEehE 23 A €] Rl M Fagh dAav|Eog o8
o] $eh(Kim and Son, 1984). X277 =+ & o] F= &5 O 2 o5
fEo] R H A= o] 5 P4 5ol 9l ok oluet e ey o g o] glof
BB 07 FEEjo} grh(E, 1990).

Fehvete] GedAd AYste 71EEME olFe 71EEM Cobitis sinensis Sauvage
and Dabryi, %71 C. longicorpus Kim et al.. A 2v] el C. rotundicaudata Wakiya and
Mori¢l 3%0] Buggloy A2 $E54e dR-FAd A C. sinensis?} C. longicorpuse] #Zof 4]
FrAE AT AzZtE e Solg Hdhe] WA so] o|E-2 C. sinensis-longicorpus complexgl 519
159 2387 Fgad E4 2 #3o] Kim and Lee(1990)9] 93] B v} gic).
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& ATl AHEE o] F9] EE2 1991d 129 5-H 1993 49747 HER A & £40 dH
ZAA E (S Smm*x5mm) e FH(EE S5Smm X 5mm)S AV&38t C. sinensis 379704, C.

longicorpus 4907} 4], C. sinensis-longicorpus complex 27270 A& A3t 10% T=Z N4
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Cobitis sinensis - longicorpus complex®] ¥t A4 4

1AstAnt. olE TR RE] HEd EE 44y dwAHQ paraffin I EHE o] &8}
5pm¥ Tpm o2 section. Hematoxylin-Eosin&.2 g 4stad #23ln A1a(1982)9) A A
watd Aol wel 4 g wAE vl AR Cobitiss o} 79 5742 #£%%(1990)% Kim
and Lee(1990) ¢ ubgic},

O R Cobitish R § AZWEY Frhz PR Atk 574 Aol FoHew
FUBHE C sinensis®] 5% MRS MAY BPoln] FYLR AFol = dao] BUF o 74
S WEol 52 welALAT A edsiol U5k C longiorpusd] 3ol oislo) £y

nA =eln 7R F& FANHRo] wjdst Jov A& 1- 2709 WHE FaEta e So]
o a8 C smensts-longlcorpus complext § 7 &9 74 w9 Heg v ¥ ofy}
A& T Aol B g o T3 gl

2 ZAF Ao A - E Cobitisgr o] F+ Table 19141 B vpe} o] 2% 1 14170 A1 2R 1
7}&-ul C. sinensis= 37970 A2 M) 9] 33.2% 2Hx8k1 0.on . C. longicorpus= 49074 37}
APE ] MA 7 42.9% 2 vjuA g2 A 2t & o] F Fo] AR EH = £

X

Table 1. Sex-related occurrence frequenciés in the C. sinensis, C. longicorpus and C. sinensis-
longicorpus complex collected from Inwol-myon, Nam-won-gun, Chollabuk-do, Korea
in 1991-1993

collection C. sinensis C. longicorpus C. sinensis-longicorpus
date males females males females males females
Dec. 22, 1991 8 19 10 21 - 18
Jan. 27, 1992 10 5 12 22 - 15
Feb. 23, 1992 12 15 19 37 - 20
Mar. 24, 1992 10 6 15 20 - 15
Apr. 30. 1992 14 21 13 26 1 25
May. 24, 1992 11 10 9 10 1 14
Jun. 28, 1992 17 19 9 16 2 13
Jul. 19, 1992 7 27 33 5 - 20
Aug. 30. 1992 27 21 20 26 1 23
Sep. 27. 1992 15 20 12 16 1 20
Oct. 13. 1992 5 7 17 27 - 21
Nov. 29. 1992 20 24 22 22 - 22
Jan. 31. 1993 5 7 1 10 - 15
Feb. 28. 1993 4 7 5 5 - 7
Mar. 28. 1993 3 5 5 7 - 10
Apr. 25, 1993 8 10 8 10 - 8
Total number(%) 379(33.2%) 490(42.9%) 272(23.8%)
percent females 53.6% 56.7% 97.8%
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4 C. sinensis-longicorpus complex?} E5F 27204 AMAHA = 228 AA2 23.8%F 2
at9dtt. 1813 C. sinensis®} C. longicorpus®) ¥, & Av|= 742k 1:0.87. 1:0.762.8 ¢tA o]
okl e H] S 7 ZH3lY o 27270 A 9] C. sinensis-longicorpus complex= 79| tjiiito] oF
Zola AL A 67HAIR HA Y 2.2%0 EFEAH Table 1).
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23 C. sinensis-longicorpus complex®] P4 E C. sinensis 2 C. longicorpus 7-% ¢} v}3k7}
A2 FFE shte] 7jBoz A7 GREoA 2] TF TukRzA] A AFEH]
A9 FEELS A2 F(genital pore)d AZAEHS Ut & AL oA dirutmeld dAMdE
(oogonium) 9 F4 22 A28 (Fig. 1. A), 54 7](mu1t1plicat10n)% At GAMEZ = 120G
A X (primary oocyte) 2 €t} & 2 v A v Z(germinal vesicle) 2 ¥4t ztobx
ol2)7le] <(nucleolus) Huke] QtZEofl wi@sl= FHA 7| (perinucleolus stage) & FA s
Al AEe= AAA A (Fig. 1.B). bgo= ‘&%‘E%‘iﬂ 2 & J43¥ A (vitellogenesis)ol & A

E2A 3 FE(yolk vesicle)s} W3¢

stEA dREAME ge] sh&stdTt T3 W 4 2l

(yolk granules)@Alel GRAEZ7 FAHT(Fig.1.C. D.E). Gy o] dFHE & wlEY o]F
I A e g3t Aoy HEAES AV|7E FA3 AXNUAM AsdAd ol2A Hoh
(Fig. 1.F).

3. Ao Fejo} v AR Az

C. sinensis®} C. longicorpus®] A4 = NAEH ZE MA A BEE] A FZFoxe} 7ol 27
o Ao FAHE FuY E¥or A A HEdAE B % C. sinenssis%t C.
lonéicorpus% A YA ¥ (spermatogonium) . %E‘_H]S{(spermatocyte) A M E (spermatid) &
A5 & P (spermiogenesis) HA S F3 AH4H HA(sperm)E& TEH(Fig. 2.A).
asy o} 3 48A 8™ C. sinensis-longicorpus complex?) T3 6704+ i atH oz
2% S22 2709 A]jo 2 o|FojH ALE A Ut 2 XA 5E 3 6ol A3

# C. sinensis-longicorpus complex? F3 /MAl= 28 Al7ld AP o} 2 2F ] H5d i)

Hjszste] o] ofgigltt e} A Al o] complex e AAZAE Fig. 2014 B vlet ﬂol
HA4AQ lobuleZ o] Fxo ®Y 2& 4 (Fig. 2.B)3t o] HUMNE 2 HEAXLE
lobule2] A& #(seminiferous tubule) 7 HZ Zo]x| g1 =3 P22 Eofx] Abalstn
2 tHFig. 2,C-E). C. sinensis9} C. longicorpus B2 A= AL AAE 44 BHY F
A2 o] complexell e HARAE o] o] WAl UEF #lne #Hre 22d
Aok 2 A”dE FH VA F A olud HIALHS HAZzC FHAY] dA
(perinucleolus stage)9} 7] GEAME7} h £ F/47F BESH T & R (intersex) 9] A
225 7R3 U oH(Fig. 2.F) 94 o] 23dx AAMEe} Az 2% B P4 Ee)
A BEE A Fuct,

32 32_
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Fig. 1. Developmental stages of ova in C. sinensis-longicorpuse complex.
A. oogonium stage. %200 : B, early perinucleolus stage(N. nucleolus : GV. germinal
vesicle). xX400:; C. yolk vesicle stage(YV. yolk vesicle stage). xX400:D. early yolk
granule(YG. yolk granule). X150 : E. late yolk granule. X80 : F : ripe stage. x40
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A. normal testis of C. sinensis contained testicular cells in different stages in cysts of their
“Jobules” (t1. testicular lobule : 1. spermatocytes : 2. sprermatids). %300 : B. abnormal struc-
ture with a vacant vacuole of C. sinensis-longicorpus complex. X150 : C~E, developmental
stages of spermatogenesis in C. sinensis-longicorpus complex showing above abnormal struc-
ture is not so normal as in other Cobitis. testicular cells are not located centrally and scatter-
ed. no spermatids and sperms were observed. C, D. X400, E. X300 : F, intersex contanining
early oocytes in abnormal testes of C. sinensis-longicorpus complex(oo. early oocyte) x300.
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Cobitis sinensis — longicorpus complexol thah 4§24
3 9|

=) Ab2of A A8 Cobitisd o7l C. sinensis-longicorpus complexd @& E4%9] C.
sinensis9} C. longicorpus® F7+40 A& 7HA 3 QlodA] 7] glftio] o3leojn, 2ul A<}
3 A5 Rol= Ho7 Wol Kim and Lee(1990)= o] IS 7799 unisexual lineage¥
RAog Zxa v 9o} B AN % C. sinensis-longicorpus complexs 79 Soln 42
& 24 g7iARt 284 o] Kim and Lee(1990)°] 98l R i1yl Ao} AdXHr} wg Ho) gifF
okl o 2 uk A% C. sinensis-longicorpus complex dAE €349 sty 7|@o g2 71 AFRY
& sl glon Wae] BRELS BAF (genital pore)ol A0 glvl T3 B ¥ ChE o] F 9
v @A (Honma and Tamura, 1961 : Umeda, et al.. 1971 Hayashi, 1972: Malhotra.
1978 : Goto. 1978 : A%, 1982 : Nagahama, 1983)olA & & 15| C. sinensis - longi-
corpus complex 97 %E AAHQ0 oF D (oogenesis) S stz ARt $E dlRE FEolF F
AL A2l lobular-typed ALEA AU AAHAY AL Ho Fe o2 S 7ML
ol+=dl(Khanna and Pant, 1966 : Hayashi. 1971 : Kim and park, 1992 : Rasotto, 1992),
C. sinensis — longicorpus complex T3¢ AAx2& 0 Zo] A= 2§ Bo 9
th @ ARAE D HAXY] S @A AT oy @ HF wLAVL 14 BRAEE |
ZAU 2 AR A LR PEm @ ZA9 lobule F&o & 4 F1H9) vacuoled 343t glon
@ o]gl3t vaculoe 299 lobuledol 2+ testicular cell5& “cyst” & FA8HA] £ ® A
Az FRAE 3 M (intersex) o) vERR o ® HES} FF(pycnosis) 22 A
Eyjojg] #4 2 A4 E(phagocyte) e 7522 Ayt FAAHA e R LHA drxds
72 3 ek oleidt AH 52 oln] BuH thE o 79| hybrid sterility®] 2AF Azket & 43t
2 gt Minamori, 1951 : Matsui e al.. 1956 : Ma and Yamazaki. 1986). €3] Hamagu-
chi and Sakaizumi(1992)+ OryziasB <] £34%F Ao &5 Al 1de AL &g Pitst
= i (fertility) o) A9 32 HAE A 7 §le &3 B (sterility) .24 o] & 39
Aol v A0 B4RdR ¢t pachytene A17]17} Wal& #HAY spermatogenesis&ot
A2 zpol 5o YeloR Bolol ®riyw B HE o} Z18]1 Ma and Yamazaki(1986) <
Oncorhynchus masou x O. gorbusha®] hybridol A Uehbs B F & AJolo] FAAle &3
apoj R f7d 4 Al (genetic distance)d] Al 2R E A4 9lony 12 ARE e
M (intersex) S AEEY 2 Avr4el Hgog BHHA ol2d S plasmacl 44 28 £
(sexual physiological dearrangement)& ©F7]3R= oJ4 factor7t 283 lolztn AZstd
v} &t Cyprinus carpio x Carassius carassius hybrid 39| 9ol gloj 2 B¢ oz
= AR A L7} leptotened pachytenerl 7)ol #o] 53 (pycnosis)Ho] AbEs}7] gioleta &
Ao HMatusi et al., 1957 : /NG, 1972) L&A C. biwaeT F3E9] B A= G 1
Balof o3 Zew MHduEr % sdtH(Minamori, 1951). 38 Kim(1988)% <2 X7 4o
Salmo gairdneri®] 3uji FEAgAN ALY A& H=xrlod =Lt ® AA47F G=HA
ou.\— L @*‘*}E 5'__1_6}95{——3] o] z,zl;;_ u]xJALZjOI Ag/q)\g]r_,-l /«37_}5]1:].
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2 A3 Zuol A & ulel gro] C. sinensis-longicorpus complex J@elA ofF He +32 &8
e SR v AN 2AE /M E ATl (' A2E 7R oy ¢AEE A ¢
A2E 7R3 doiA o] Fete) AAAA I AFAHQ E o] FE Aol7t ULE HA AN
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oAt &3 o] Fhd} vl &3t YAHE BolE unisexual species? Poecilia formosai= 72} tj {2
o] ¢Fzlola o 2ut] e} o] 2HIAA T FHL Bdol /gAY &7 BdololA] £3le] &
NE FAIS7IE 899 tH(Hubbs efal. 1959). 28] 1 o] A ¥ o}F =8 A &dsls £ £
7ol gynogenesisoll &gk A7zl ofal] AEg HAste St AP H AW W HAuz
BAY BL o8 ZAF¢e] 30l AE A AxZ 43t AvhKirpichnikov., 1981)
AAR HFEEoAM dAvre R M43 unisexual speciesis o1 FE E§Hsle] ¢oF 500 Fo] &
HA dod 2 B9 ol A] TR 7 ok A& HILR £3HSI 1 Phoxinus eos-neogaeus hy-
brid= 79 ez 712 1~3%9 A2 gz FHAG Yk (Dawley, 1989 : God-
dard and Schultz. 1993).

ol¢} 2 Mol B o C. sinensis-longicorpus complex ¢% ADEL o] A9z FAAo 2
AAHEME 159 Fuo] FAE T glong 15 159 §d%E C. sinensist} C. logi-
corpus?] FHY BAE 7HAEAM 2HES FAA7IE S5 YAAAZS 7M1 vtz ALg )
oo} -2 A © 2= unisexual lineage®l A & 4 1+ gynogenesis. hybridogenesis %
parthenogenesis7t 2 F&&¢| o2] FolA <&zl vl i(Tienhoven. 1983 : Dawley.
1989), ol B |4t Phoxinus eos-neogaeus triploid®t mosaic hybrid® A4& gyno-
genesis® BEE vl olste] o] FAHYT Bag vl i (Goddard and Schultz.
1993). @2 2 C. sinensis-longicorpus complex® reproduction modeZ #317] ¢lsf o] Az}
FAFTTY JF wFAYE F FAH Agy gHEE FHA A7 Hasiha 2o
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Histological Studies of Gonad in the Hybrid Species Cobitis.
sinensis-longicorpus Complex(Pisces, Cobitidae)

Ik - Soo Kim and Jong- Young Park
Dept. of Biology. Chonbuk National University. Chonju 560 - 756. Korea

Cobitis sinensis-longicorpus complex considered as hybrid origin between C. sinensis
and C. longicorpus coccurred ommonly in the upper streams of the Nakdong River,
Korea. Histological examinations of their gonad were accompanied with 272 individuals
of C. sinensis-longicorpus complex collected. Most of fishes collected were females. howev-
er, only 6 individuals were found males. The ovarian tissues of females are completely
fertile undergoing normal oogenensis.

In the male gonads, testicular lobule structure with abnormal vacuolar tissues were
observed. Spermatogonia and spermatocytes were also observed of their testis however
spermatids or sperms were not shown in their developmental stages. From these facts,
we infer that female population of C. sinensis-longicorpus complex may be unique repro-
ductive hierarchy accomplishing their reproduction with participation of males of their

closely related bisexual species.
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