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Fig. 1. Monthly variations in water temperature,

daylength and gonadosomatic index(GSI) of male
and female bitterling, Rhodeus uyekii. Water tem-
peratures are measured from the sampling area.
Circles and bars indicate the mean and standard
error, respectively.
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Fig. 2. Gonadal phases of female bitterling, Rhodeus uyekii in different phase of the annual reproductive cycle. 1,
Ovary which is sampled in August. The ovary is mainly filled with oogonia and oocytes in the chromatin nucleo-
lus stage ; 2, Ovary which is sampled in September. The oocytes in the perinucleolus stage appear in the
ovary ; 3, Ovary which is sampled in October. The ococytes in the yolk vesicle stage appear in the ovary ; 4.
Ovary which is sampled in November. The cocytes in the primary vitellogenic stage are abundant in the ovary.
5, Ovary which is sampled in January. The oocytes secondary vitellogenic stage appeared ; 6. Ovary which is
sampled in February. The oocytes in the maturation stage are observed among the oocytes in the secondary
vitellogenic stage ; 7, Ovary which is sampled during spawning period. the oocytes in the germinal vesicle
migration stage are seen ; 8, Ovary which is sampled in spawning period. Ripe oocyte are seen.
AP, animal pole ; N, nucleus ; NP, nuclearplasm ; NU, nucleolus ; OG. cogonium ; VP, vegetal pole ; YN, volk
nucleus ; YV, yolk vesicle
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Fig. 3. Gonadal phases of male bitterling, Rhodeus wyekii in different phase of the annual reproductive cycle. 1, Testis
which is sampled in July and August. The spermatogonia appear in the lobules ; 2, Testis which is sampled in
September. 3, Testis which is sampled in October. Lobules are lengthening and the spermatogonia and some
spermatocytes appear in the lobules ; 4, Testis which is sampled in November. The secondary spermatocytes are
contained in the lobules ; 5, Testis which is sampled in January. Germ cells are formed cyst in the lobule. 6,
Testis which is sampled in February. The spermatocytes and spermatids appear in the lobule ; 7, Testis which is
sampled in March and April, respectively. Spermatogenesis are generally seen ; 8. Testis which is sampled in
May and June. Many spermatozoa are filled in the lumen of the lobule. Spermatogenesis is completed.
SG. spermatogonia ; 1SC, primary spermatocyte ; 2SC, secondary spermatocye ; ST, spermatid ; SZ, spermato-
zoa
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Fig. 5. Monthly variations in frequency distributions of
the ovipositor length of female bitterling,
Rhodeus uyekii. One Fin Unit(F.U.) corresponds
to the longest ray height of the extended anal
fin.
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Reproductive Cycle of the Spring - Spawning Bitterling, Rhodeus

uyekii(Pisces : Cyprinidae)

Cheul Min An
Department of Marine Biology, National Fisheries University of Pusan,

Pusan 608 - 737, Korea

The reproductive cycle of the bitterling, Rhodeus uyekii was studied to observe the annual
variations of gonadosomatic index(GSI), size frequency distribution of egg, ovipositor length
and histological changes of gonad. A

GSI began to increase from February when the water temperature started to increase, and
reached the maximum value in May, whereas it began to decrease from July and reached the
minimum value in August which in the highest water temperature season. It began to
incerase again but showed low value from September to November. The GSI remained stable
thereafter.

Monthly changes in GSI, ovipositor length, frequency of egg diameter and gonadal histology
showed that the annual reproductive cycle was classified into the following successive
phases : primary growing phase from September to November, quiescent phase in December,
secondary growing and mature phase from January to February, ripe and spawning phase

from March to June, and recovery and resting phase from July to August.
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