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Development of Eggs, Larvae and Juvenile of the Korean
Bullhead, Pseudobagrus fulvidraco (Richardson) reared
in the laboratory

Kyung-Nam Han, Ki-Bong Nam and Choong-Hoon Jeong*

Department of Oceanography, Inha University, Inchon 402-751, Korea
*Marine Environment and Climate Change Laboratory, Korea Ocean Research &
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The early developmental stages, growth and morphological changes of the Korean bullhead,
Pseudobagrus fulvidraco, were studied from a series of reared specimens. Details of the early
developmental stages are illustrated with special reference to morphological transformations.

Egg and sperm of Korean bullhead were obtained from mature adults under hormonal
treatment, fertilized artificially, and incubated in the aquarium. The incubation period of
fertilized eggs was 55 to 66 hours at a temperature of 24.9+0.34°C. Larvae were fed succes-
sively with Artemia salina and Daphnia magna for 2 to 15 days and artificial food after 20
days.

Fertilized eggs were adhesive and spherical with a diameter of 2.04 mm (n =100). The mean
total length of newly hatched larvae was about 4.92+0.33 mm. Mouth opening occurred on
one-day-old yolk-sac larvae, and initial feeding was observed on the third day after hatching.
The morphological transitions from larvae to juvenile and juvenile to young stages occurred
when the fish reached about 17 mm in total length (about 13days after hatching) and about 32
mm in total length (about 30 days after hatching), respectively.

Many changes in proportion of body parts to total length were observed at about 7~8 mm
and 30~32 mm, corresponding to the transformations from larvae to juvenile and from
juvenile to young, respectively.

In comparing relative growth of each body part against total length, those characteristics
related to head parts showed positive growth in the pre-larval stages, while those concerning
mobile abilities showed positive growth in the post-larval stage.

Key words : Korean bullhead, Pseudobagrus fulvidraco, developmental stages, relative
growth, morphological transition
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Fig. 1. Body parts of larval (upper) and juvenile (lower)
Korean bullhead measured in this study. TL, total
langth; BL, body length; BD, body depth at the
portion of pectoral fin; PAL, pre-anal fin length;
PDL, pre-dorsal fin length; HL, head length; ED,
eye diameter; UJL, upper jaw length
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Fig. 2. Embryonic development of the Korean bullhead (24.3~25.4°C). A, Fertilized egg; B, Elevation of blastodisc (1:00
after fertilization); C, 2-celled stage (1:30); D, 4-celled stage (1:55); E, 8-celled stage (2:20); F, 16-celled stage
(2:45); G, 32-celled stage (3:10); H, Morula stage (4:30); I, Blastula stage, germ germ ring appeared (9:00); J,
Gastrula stage, blastodermal cup 1/2 of yolk-sac (13:00); K, Formation of embryonic body (19:00); L, Formation of
4-myomeres (24:00); M, Heart beat begin, formation of optic vesicles (37:00); N, 11-myomeres (46:00); O, formation
of barbels on the upper jaw (48:00); P, Melanopore appear (52:00)
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Table 1. Embryonic development of the Korean Bullhead
(24.3~25.4°C)

(h-l;!m?n) Stages Descriptions
A Fertilized egg
1:00 B Elevation of blastodisc
1:30 C 2-celled stage
1:55 D 4-celled stage
2:20 E 8-celled stage
2:45 F 16-celled stage
3:10 G 32-celled stage
4:30 H Morula stage
9:00 | Blastula stage, germ ring appeared
13:00 J Gastrula stage, blastodermal cap 1/2
of yolk-sac
19:00 K Formation of embryonic body
22:00 Blastopore closed
24:00 L Formation of 4-myomeres
37:00 M Heart beat begin, Formation of optic
vesicles
42:00 Heart beat (134/min)
46:00 N 11-myomeres
48:00 (0] Formation of barbels on the upper jaw
52:00 P Melanopore appear
56:00 Hatching began
58:00 1/3 hatching
66:00 Hatching completed

* Stage A to P corresponds to those in Fig. 2.
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Fig. 3. Development of the larval and juvenile Korean bullhead reared in the laboratory (24.0~26.0°C). A, Newly hatched
larvae, 4.92 mm TL; B, H-1 (1-day-old) pre-larvae, 5.84 mm TL; C, H-2 larvae, 6.63 mm TL; D, H-4 larvae, 8.41
mm TL; E, H-6 larvae, 10.09 mm TL; F, H-8 larvae, 10.42mm TL; G, H-10 larvae, 12.70mm TL; H, H-12 larvae,
15.57mm TL; I, H-15 larvae, 22.17 mm TL; J, H-23 larvae, 26.05 mm TL,;
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and upper jaw length against total length in the
Korean bullhead. Arrows show growth inflective
points.
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against total length in the Korean bullhead.
Arrows show growth inflective points.
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32mm AF (o), 2=l A 32mm o] F(Fef)o]
A7b & 5 HEs 3ok

o #

=217 3} Bagridae o] F2] 1 (1.86~3.20 mm)2 =) 7]
B o] fe &3t = 7])3} Siluridae (1.48~2.25 mm),
Claridae} (1.03~1.90 mm), Pangariidae} (0.92~0.99
mm) B} 2 7oz odux g)on (Wang et al., 1992),
2 Q7o) el ALgE FAe) dAS 204+
0.07 mm (n = 100)2 Wang et al. (1992)2] 1.86~2.26

BL | 3 33 ¢ >
Bp | = | = ) _ <<
HL [ 333 < > Y 333
ED L L ¢ J2 >3
L | <¢¢| <« 330 > )
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| | | | | | | | |

] 5 4] 15 20 25

B 40 a5 S0 65 B0 EA

Fig. 7. The relative growth of inflective points in several body parts against total length of the larval, juvenile and young
stage of the Korean bullhead. Refer to Figs. 4~6 for BL, BD, HL, ED, UJL, PAL, PDL. <, positive growth; >,

negative growth;

=, 0.98~1.02 in relative growth coefficient; >, 0.95~0.98; >, 0.90~0.95; >>, 0.80~0.90; >>>,

less than 0.79; <,1.02~1.05; <, 1.05~1.10; <<, 1.10~1.20; <<<, more than 1.21.
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