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Fig. 1. Difference in standard length between
male (A) and female (B) of Korean bull-
head, P. fulvidraco.

Fig. 2. Genital papillae of Korean bullhead, P. ful-
vidraco.
A : male and B : female.

_84_



FANS 271 8A

date 2dila ¢ FAd e nAFE FERE
o] Ao Zol glo} A & EAol] FAE
de T Fikg Bl Addeln, ¢y A
Edo g §3E go 3 AF dAL 14+
0.03mm(1.3~ 1.5mm, n=10)2 A& & Holn,
3 1A Folle 333 d3e] R ot
UAe w3ty Ao gle] 1.4+0.05mm(1.4~1.5
mm, n=10)o] Y1 ¥ 1.2+0.08mm(1.1~
1.3mm, n=10)°o]}Ac}. Gito] AlZdE Fl 1AL
308 Fojlx= dto] thd HAso] 1.74£0.08mm
(1.6~1.8mm, n=10) o] 2B ¥} JA] t}i 5§
250} 1.5+0.07mm(1.4~1.6mm, n=10)°] At}

3. chgd

48 25CE fAEAS W £4 5% Fele &
o3t G gkel Belsh Aol n(Fig. 3A), &3 30&
FoE EEF Eo| 0.24mm, & 0.98mme] v
wto] A5 th(Fig. 3B). EEZ & WL gsl
£ Aol Zstoh. £3 1A Foll& o] F53]
£2 v e Aldde] doign(Fig 3C), 1A
308 Fole A1y £33 oz A2dTo] dol
WrhFig. 3D). £4 2412 Folle F Hx ¢Egd
7 gagog ddo] =)ol SAEIA Bl
(Fig. 3E), ol & o 30% 1A o2 dgo] A&
AT 43 3A17 Fellw 324 X7 2R n(Fig.
3F), o] Al7lel wie W3k AA7F Folg 23 »
E2 Hol7] AlZEth & d3o] o g Fol g
o2 FEH1 o] B AARFFLR o] F3}
=4 13 Ao ¢F 30%7} 28 UrHFig. 3 Fi~
Fo). o]21g 52 ot & Roll &3t s 8ol L.
ussuriensis® YU A AT #FLA =Y o
ok 13] 229 ES FR3E Aol ofF =Rt

7 5A1 2 Fole @l 7] 7F Al A E =l (Fig.
3G) BB Zo £ w3 Boko] A xgolrt
Ve, d8e] 2T £ EF S AHPes
F2A7 ) FZ A 25 e X 3 F
e o} 3] 13 Aol oF 280 28 @}

43 10A12F ol & R B3] Z8 L 77
A ZeE A R P A ol rka(Fig. 3H), W&

o] AEFE A9 ¥ £% 1571 Fole HE
2% dgd 249 =2ofe] EFo] YEhdrhFig.
30). olw) darel g AL Agl glojArt. £7 17
Azt Folle A ESo] &S &3] 4z 2
~64) 2Ao] BAYW T3} v)e Tl
g sl cH(Fig. 3J).

3 21X 3 Folle TR <xr} #EEHT 2
Ae 5702 golH o.v{(Fig. 3K), 25417 Foll=
SHo] 182 F7HE AL A o] F /el Ao
2 Yelhig o R daka ZeldohFig 3L).

73 40713 Foll= A7 vHE(oF 683]/&)0] #
3 Follve S FAHAHALH, o] ¥ 9 o]
Mg #aEdc) &6 A 4F iAo FFRee
3 2o £4 97171 #EE D, ¢} FW = F
% ¥ #9) Cuvier's duct?} FH3cHFig. 4A). ©]
o s e ol 3.0mm, W3S 1.2mm, V] =
1.2mmeo] 1 23 & 19~20+13~14(32~33)°] }.

FA 52A1ZF Folle Aldte] WatA] oF 943/%
o @3l - L 18+22(40), wiAl o] Aol
3.7mm, v| &= 1.6mmE tha A3 o i
£ A9 wizlzt gloh(Fig. 4B).

4, 53 5l 23 Xjolo 43

#4 % 53AI12 Aol ¢t 3 F3h3]
A zated, B3 Al s o £33t FE8,
Fdeo Yrle £ otdET Mg gFo 3%
ol UehuH, ujFo] HALNUL, 3% ¥ ¥
#e oS ddse] a8Yg o2tk T 22X
o] X9 5F, 2-o] A= 9 FF, ¥F
AlZ 299 FFo gt A4 Fo] 1,
Aol e 7R =0 9771 otrin] HE )
Aol 2o FFH D FA oyt DY
] H| 9] 2ol 4.2~4.3mm, Y¥2 HYEFoR
21%Z¢] Zoly 2mme|th nl ¥ ZolE 1.8mmo]
3, Aube o & gebr] 12563)/% ol th(Fig. 4C).

B3 2 Fole Ty 5o FEo BYPdA
J9m, §Ae e 92 A7t Fhon 4T e
el o B4 94X AFe] HAHAR, F
TH g9 F HEo gA=guld 2 AlF
A =ol g Px e Y77 e, a2
Arzgn] 92171 Fde) F fgxgujo] 2HE

— 85 —



' J
J

germ ring myomere

Fig. 3. Egg development of Korean bullhead P. fulvidraco.
A : Eggs inseminated, 5 min., B : Blastodisc stage, 30 min., C : 2 - cell stage, 1 hr.,, D : 4 - cell stage, 1 hr 30
min., E : 8 - cell stage, 2 hrs., F : 32 — cell stage, 3 hrs., F' -~ F* : changes in shape of yolk from 32 - cell stage to
gastrula stage. Arrows indicates the part changed in shape. G : morula stage, 5 hrs., H : epiboly and gastrula-
tion stage, 10 hrs., I : late epiboly stage, 15 hrs., J : organogenesis stage, 17 hrs., K : head and trunk develop-
ment with optic capsule and myomeres, 21 hrs., and L : embryonic development with tail, 25 hrs.
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Fig. 4. Embryonic and larval development of Korean bullhead P. fulvidraco.
A : early blood circulation, excised embryo from egg membrane, 40 hrs., 3.0mm TL, B : excised embryo shortly
before hatching, 48 hrs., 3.7mm TL, C : hatched larvae, 53 hrs., 4.2mm TL, D : 2 - day - old larvae, 5.5mm TL,
E : 3-day -old larvae, 7.3mm SL, F : 1 - week - old larvae, 9.8mm SL, and G : juvenile, 22.0mm SL.
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Early Life History of Korean Bullhead, Pseudobagrus fulvidraco
(Pisces, Bagridae), from Korea

Eon-Jong Kang and Cheol-Ho Lee
Chinhae Inland Fisheries Research Institute, Chinhae 645 — 251, Korea

The early life history of Korean bullhead, Pseudobagrus fulvidraco was studied to obtain some
information required in aquaculture and reinforcement of natural population. The fertilized eggs
were almost spherical in shape and demersal. The egg membranes were transparent with minute
folds on the surface, causing them to stick to other substrates. Yolk is yellowish without oil droplets.
The eggs just after fertilization were measuring 1.4+0.03mm(1.3~ 1.5mm, n=10) and expanded to
1.7£0.08mm(1.6~1.8mm, n==10) in diameter in 1.5 hr. The blastodisc was formed in 30 min and
cleavage started in 1 hr after fertilization, and the intervals of each stage of cleavage was about 30
min at 25.0C. The yolk from 32 - cell stage to gastrula stage partly depressed and the depressed
part moved clockwise.

Hatching occurred in 53 hr after fertilization and hatched embryos had 18~19+20~21(38~40)
myomeres measuring 4.2~4.3mm in total length. At the age 7 d after hatching, 4 pairs of barbels
were already formed ; 1 pair on the posterior part of the nostril, 1 pair on the upper jaw, and 2 pairs
on the lower jaw. And the posterior margin of caudal fin changed into two folds. The lateral band
and the form of all fins were completed in 3 weeks.
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