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Change of External Reproductive Parameters according to Sexual Maturation of the Striped Bitterling,
Acheilognathus yamatsutae (Teleostei: Acheilognathinae) by Young Guk Jin, Chi Hong Kim?, Chul Woo Lee?,
Jae Won Kim?® and Jung Sick Lee* (Department of Aqualife Medicine, Chonnam National University, Yeosu 550-749,
Korea; 'Central Inland Fisheries Research Institute, Kapyeong 477-815, Korea; 2Environmental Exposure Assessment
Division, National Institute of Environmental Research, Incheon 404-708, Korea; *Department of Marine Bio-resources,
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ABSTRACT Internal and external reproductive parameters of the striped bitterling, Acheilognathus
yamatsutae were compared. Internal reproductive parameters was used gonadosomatic index (GSl),
hepatosomatic index (HSI) and gonadal development stage. External reproductive parameters was
used ovipositor in female and pearl organ, dorsal and caudal fin nuptial color in male. The GSI and HSI
of the female and male showed highest in February. Gonadal development was observed mainly ripe
and spawning/spent stage in February to May. The ovipositor length index (OLI) of the female showed
highest in March to April. Pearl organ number and expression rate of the male showed highest in Fe-
bruary to May. Dorsal fin nuptial color expression rate and index (NCI-DF) showed highest in February
to May. Caudal fin nuptial color expression rate and index (NCI-CF) showed highest in February to Ap-
ril. The study suggested same change of internal and external reproductive parameters in female and
male.
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Fig. 1. Ovarian development stage of the striped bitterling, Acheilognathus yamatsutae. A: Resting stage. Note the oogonia and previtelogenic
oocytes. B: Growing stage. Note the homogeneous cytoplasm and yolk nucleus (Y n) of theinitial vitellogenic oocyte. C: Mature stage. Note the
numerous small yolk vesicle and eosinophilic cytoplasm. D: Ripe and spawning stage. Note the germinal vesicle breakdown and numerous
eosinophilic yolk granules of the ripe oocyte. E: Section showing the degenerating oocytes and atretic follicles. N: nucleus, No: nucleolus.
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Fig. 2. Testicular development stage of the striped bitterling, Acheilognathus yamatsutae. A: Resting stage. Note the numerous spermatogonia
(Sg). B: Growing stage. Note the numerous spermatocytes (Sc). C: Mature stage. Note the numerous spermatids (Sd). D: Ripe and spent stage.
Note the numerous basophilic spermatozoa(Sz). E: Section showing the degenerating germ cell.
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Fig. 3. Expression part of the secondary sexual character and Pan-
tone number for nuptial color index (NCI) of the striped bitterling,
Acheilognathus yamatsutae.
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Fig. 4. Gonadosomatic index (GSI) of the striped bitterling, Acheil-
ognathus yamatsutae. Vertical bar: SD.
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Fig. 5. Hapatosomatic index (HSI) of the striped bitterling, Acheilog-
nathus yamatsutae. Vertical bar: SD.
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Fig. 6. Frequency of ovarian development stage of the striped bitter-
ling, Acheilognathus yamatsutae.
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Fig. 7. Frequency of testicular development stage of the striped bitt-
erling, Acheilognathus yamatsutae.

Table 1. Expression rate of the secondary sexua character of the striped bitterling, Acheilognathus yamatsutae (Unit: %)
2AO%rS May Jun. Jul.  Aug.  Sep. Oct. Nov.  Dec. ;886 Feb. Mar.

Female Ovipositor 100 100 2222 - - - - 93.8 100 100 100 100
Pearl organ 95.2 100 36.4 - - - - 91.7 947 938 100 100

Male Nuptid color DO fin 100 100 - — - - - 875 947 938 100 100
Caudal fin 100 100 - - - - - 91.7 947 875 100 100
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Fig. 8. Ovipositor length index (OLI) of the striped bitterling,
Acheilognathus yamatsutae. Vertical bar: SD.
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Fig. 9. Ovipositor length index (OLI) according to ovarian deve-
lopment stage of the striped bitterling, Acheilognathus yamatsutae.
Vertical bar: SD.

0 . . . . .
Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec. Jan. Feb. Mar.

2005 2006
Month

Fig. 10. Pearl organ number (N) of the male striped bitterling,
Acheilognathus yamatsutae. Vertical bar: SD.
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Fig. 11. Pearl organ number (N) according to testicular development
stage of the striped bitterling, Acheilognathus yamatsutae. Vertical
bar: SD.
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Fig. 12. Nuptial color index (dorsal fin and caudal fin) of the male
striped bitterling, Acheilognathus yamatsutae. Vertical bar: SD.
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Fig. 13. Nuptial color index of dorsal fin (NCI-DF)) according to
testicular development stage of the striped bitterling, Acheilognathus
yamatsutae. Vertical bar: SD.
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Fig. 14. Nuptia color index of caudal fin (NCI-CF)) according to
testicular development stage of the striped bitterling, Acheilognathus
yamatsutae. Vertical bar: SD.
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