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Abstract: [Objectives] To provide basis for future research on gender generation and reproductive adaptation
strategies of Corbicula clams, the sex composition of C. fluminea in the section Dingcheng of Yuan River,
Hunan Province, was verified, and the potential sexual transition among male, female and hermaphrodites was
also explored based on their shell length. In addition, the morphological characteristics was compared between
monoflagellate and biflagellate sperms. [Methods] Histological techniques were used to analyze the sex
composition and the morphology of sperms. The differences of head length between monoflagellate and
biflagellate sperms were compared using T-test. One-way ANOVA was used to analyze the shell length among
sexes and the length differences among tails of sperms, and multiple comparisons were performed using
least-significant difference (LSD). [Results] The minimum shell length at sexual maturity is 2.92 mm in males,
5.66 mm in females, and 5.30 mm in hermaphrodite individuals, respectively (n = 770), and their sex ratio was
approximately 1 : 1 : 6 (n=697) (Fig. 3). The average shell length of hermaphrodites (22.55 + 0.33 mm) was
significantly greater than that of the males (20.44 + 1.03 mm) (P < 0.05) and the females (19.79 + 0.99 mm)
(P < 0.01), but there was no significant difference between males and females (P > 0.05) (Table 1). The C.
fluminea population in the Yuan River can produce both monoflagellate and biflagellate sperms. The head
length of monoflagellate sperms ranged from 4.93 to 21.79 pum, with a mean value of 14.27 + 0.82 um, and
that of biflagellate sperms ranged from 10.29 to 22.04 pm, with a mean value of 15.62 + 0.62 um, with no
significant difference between these two types of sperms (P > 0.05) (Table 2). The average length of long tails
(38.07 £ 1.44 um) was significantly greater than that of short tails (31.08 £ 1.60 pm) and the tails of
monoflagellate sperms (30.15 + 1.75 um) (P < 0.01), while no significant difference in average flagella length
was observed between the short tails and the tails of monoflagellate sperms (P > 0.05) (Table 2).
[Conclusion] Our results indicated that the C. fluminea population in the section Dingcheng of Yuan River
was protandrous, and with possible transition from male and/or female to hermaphrodite. There are two
types of sperms: monoflagellate and biflagellate sperm with different tail length. The differences in motility
and fertilization ability between coexisting monoflagellate and biflagellate sperm are worthy of further
study.
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Fig. 1 Frequency distribution plot of wet weight (a), shell length (b), shell width (c), and shell
height (d) of Corbicula fluminea from the section Dingcheng of Yuan River
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Fig. 2 Gonadal sections of male (a), female (b), and her maphrodite (c) Corbicula
fluminea from the section Dingcheng of Yuan River
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Fig. 3 Distribution of sex compositions of Corbicula
fluminea with different shell length from the section

Dingcheng of Yuan River
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Table1l Shell length of different sexes of Corbicula
fluminea from the section Dingcheng of Yuan River
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o . -
P4 5] (ind) (mm) (mm) AR Cmm)
Sex Sample . .
. Minimum Maximum  Mean + SE
S1ze
Tk Male 95 2.92 38.76 2044+ 1.03°
Wit Female 85 5.66 40.77  19.79+0.99°
O g [ 4 517 5.30 37.87  22.55+0.33%
Hermaphrodite

A — 5%l EARAH R R ROR E R A RE (P> 0.05), A&
Ry iERRZREE (P<0.05),

The same letter in the same column of data indicates no
significant difference (P > 0.05), while different letters indicate

significant difference (P < 0.05).



©392 . =24 E Chinese Journal of Zoology

59 %

T L EYE 55 R (R4 F 38 Fe K 2 TR AE 2 25
Z53 (F=5.89, P<0.01), ik [H A i
13 Fe K B3 KT (1= - 2.29, P<0.05)
AUEMEANME (1=-2.87, P<0.05), miEts
MEPERIP YR K 2 M 2E R EguEm  (t=
0.54, P>0.05) (£ 1),
2.3 TS
W52 IR I P e L A B WA A L
Y5 SR R P RS HRS 7 (Bl 4. 30 AFEfE
FHE TR (1427 £0.82) pm (4.93 ~
21.79 ym), “FHREKHN (30.15 +£ 1.75) um
(16.76 ~ 50.96 pm); 26 NXHELHE 11T

SkKA (1562 £0.62) pm (10.29 ~22.04 pm),
KETF¥K (3807 £ 1.44) pm (22.80 ~
48.53m), fJEF¥K (31.08 £ 1.60) pm
(11.68 ~44.72 pum). H. XHFER 7KK
EZRAEZE (t=-0.24, P>0.05) (£ 2).
B,OUMEMEKZAGFEREER (F=
7.00, P<0.01), HPXHERKTFHKZER
FRKTHER (t=2.97, P<0.01) FI5 i
EHTREEK (t=-3.49, P<0.01), 5
EHE T R AN RS T 105 R K 2 1) )
EZRLEG R (t=-0.41, P> 0.05)
(£ 2.

B4 JiRBBl KSR T () FANEERT (b)
Fig. 4 Morphology of monoflagellate (a) and biflagellate sperm (b) of Corbicula

fluminea from the section Dingcheng of Yuan River
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Table2 Comparison of sperm morphology of Corbicula fluminea from the section Dingcheng of Yuan River

S Pt FEAR (ind) Be/ME (mm) B (mm)  CSFEIME + dRdER (mm)
Category Sperm type Sample size Minimum Maximum Mean + SE
PSS H¥F Monoflagellate 30 4.93 21.79 14.27 £ 0.82
Head length (1) S 45 ¢ Biflagellate 26 10.29 22.04 15.62 % 0.62
J==3S K& Long tail 26 22.80 48.53 38.07 +1.44°
Tail length (um) 4512 Short tail 26 11.68 4472 31.08 = 1.60°
K Monoflagellate 30 16.76 50.96 30.15+1.75

Al — 58 AR R R E R AR (P>0.05), AFFREERZERLEYE (P<0.05).

The same letter in the same column of data indicates no significant difference (P > 0.05), while different letters indicate significant

difference (P < 0.05).
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B KD R IR BAREY
Ferruginous Flycatcher Muscicapa ferruginea Found in
Changsha City, Hunan, China
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