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Elongation of the Ovipositor in Korean Rose Bitterling,
Rhodeus uyekii (Pisces: Cyprinidae)

Byung-Soo Chae

Biodiversity Center, National Institute of Environmental Resarch, Incheon 404-170, Korea

Factors influencing elongation of the ovipositor in the bitterling Rhodeus uyekii were
examined under several conditions. The ovipositors of the females were periodically elongated
under the presence of mussels or males, and in some cases without either. When females were
reared without mussels and males, the ovipositor did not elongate in one fish in a large
aquarium, but it did become elongated in another fish in a small aquarium and in many fishes
in a large aquarium. Duration of the elongated state of the ovipositor was 1~ 3 days (mean
1.2~2.5 days) and the periodicity of elongation was 4~ 15 days (mean 6.4~ 11.9 days). Length
of the elongated ovipositor was 68 ~100% (mean 78.5~98.8%). Length of ovipositor in the
interpeak period was 20~51% (mean 27.3~33.1%); in the post-elongation period it did not
elongated further 3~30% (mean 11.1~19.9%). The effect of aquarium size and number of
individuals in the aquarium on the elongation of the ovipositor, and inter-specific or inter-
generic differences based on previous reports are discussed.

Key words : Elongation of ovipositor, Rhodeus uyekii
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Aok} (Acheilognathinae) @] o] 7= ©J 3} (Cyp-
rinidae)ol] &3l= 43 o FZA| Fhlx, I3, Q& |
Ext 5] FofAlotell F2= BE3P 40%Fo] deiA
AEd, 73 F Aol 5o FRAWE 15 X
3l ¢} (Nagata, 1976). o] o}Fo] £dl= oJFT
AbgbA 7)ol kAol A Alghto] Zeix A Al 2} (Family
Unionidae)ol] <-3h= 4= o|ul o] Aj7tel] Altel=
EE8 $A48 Ay ek (Uchida, 1939; Nakamura,
1969). $FH ] Abgte wjAabEbV AlgE Folle B2

TH

A7

—

e = A= AR AbE 21
o 3 AE A=z fA=

AR F4E AhEs o3k AlRkake] A=t
Hae Yot ex 9 2R e P ez &
#] 9=} (de Groot and Duyvene de Wit, 1949; Verhoeven
and Van Oordt, 1955; Nishi and Takano, 1979). Zd#}
2 (Acheilognathus yamatsutae)el] glolr= =719 &
Auck 2o EAsb AR Alake] AAAel o3gk
£ A= Aoz wWyEe] 9)r}(Song and Kwon, 1989,
1995). & A2 fjArel ZHA]E-o] (Rhodeus uyekii)= 3+
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Z] 9Jv} (Jeon, 1980, 1982; Son, 1993). H-x o] 22| ZHA]
Fololl dg A7+ FE78o)9he] ¥ At (Suzuki and
Jeon, 1988)7} =7]%HA] (Suzuki et al., 1985; Kim and
Han, 1990), &4 % (Kim, 1997) S| t3 #lo] glo}
E AFeME AABes ddez AlRRe] AR el
dsle] AR A3 SgAbRebe A o S 2
A7lell Barbe 1 fdglel] sl FEFAH-

S ERTE

B Ao Akgx ZHA]E-o] (Rhodeus uyekii)= 1998
W 9~10el] Wl 29N T7 54Fe SN &
olft 3l S (5 3x3mm)E ARg-sted AR sk,
ALz ihsle] 2 vl 4% - £33 22
7§ (Unio douglasiae)= ZA]g-o19k 22 A4 ellA A
ated ARg3deh @717 Bt A gelel s Ao
AtgE Wd 2=, DA E4aE ez &
FIAEE AFst 4~59e 134 Folstltt At
Aol Hgt Ag-L 1999\ 4~59] A 3Pt
Ho] Ao e E 5 e 222X O
7L, @ 2AN+197+147, @ 197 +19H7,
7, ® 597, ® 1979 6711 x22¢ At
O 2 42 @ e SxolA +u5%
o} 2 42z 45x40%x30cm, 2He 42z 15X 40X 30
eme] Z7)E AgstE, AR es 420e Hoe)
ol 2 Szt 45liters, Z2 FFoE 15 liters?]
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AR Aolg 2A sl w9l2A 7)Y RS
4]= AU (anal unit; 1 AU =one eighth of the length of
first anal fin)2 A3tz ¢). o1} (Nishi and Takano,
1979; Song and Kwon, 1989) A &3t AUS #4qlsl7] 9]
ME Aol B F 7 JRAl diste] SIA|=2{n]<]
Aolg ZAsledof = WA ZZe] st weia & o
TolME AR Ao| Iz HAH WS AHg-
stdeh. Abshae] AAES AAre] $sked @ A

2% 5~64)0] FAsle] ]St

A7t el (Figs. 1-3, Table 1).
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Fig. 1. Elongation of ovipositor in females of Rhodeus
uyekii. Each female was kept in a large aquarium
in the following condition: A and B, mussels+a
female; C and D, mussels+a male+a female; and
E, a male+a female.
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Fig. 2. Elongation of ovipositor in females of Rhodeus
uyekii. Each female was kept in an aquarium in
the following conditions. A and B: a female in
large aquarium, C: a female in small aquarium.
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Fig. 3. Elongation of ovipositor in five females of Rhodeus
uyekii which were kept in a large aquarium toge-
ther. Each graph represents that of one female.

¥c} (Fig. 2C).
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Table 1. Duration and periodicity of elongated state and length of ovipositor according to conditions

Mussels

- Mussels A male :
Conditions +a male A female Five females A female
+a female +a female +a female
Aquarium size Large Large Large Large Large Small
Elongation occurred occurred occurred not occurred or not  occurred
Duration of elongated state (days) 1(811:03)8 1&%2)4 2(52i~%)6 - 181:%)6 1&%2)6
T : 8.5+3.7 6.4+2.0 10.3+0.6 11.9+2.3 7.0+2.38
Periodicity of elongation (days) (4~13) (4~10) (10~11) (8~15) (5~9)
Length of ovipositor (%)
: 93.8+6.7 84.8+6.9 98.8+2.5 78.5+10.0 94.7+9.2
Maximally elongated (78~100)  (73~92) (95~ 100) (68~93)  (84~100)
: 31.5+7.2 33.1+5.3 32.0+3.3 27.3+4.7 27.5+3.8
Interpeak period (22~41)  (24~43) (27~43) (20~51) (22~ 38)
: : 19.9+3.1 13.9+7.1 12.8+6.9 11.1+8.7
Post-elongation period (16~ 27) - (3~32) (5~ 30) (3~ 30)
Table 10 vhehdl vhs) zbeh Al ARRRRe] A&7)zh o) QAL Azt AlbRe] AAe F77)9} Lxe)
e p+Re] 2AelM 2520692 /b Agdom Qg won) wa AN 447]7E Bk AR A
2 +4A+PAS 220N 1220492 b AL 2 fAEE Aol oY F1Hez 15 W
ot a8l 2 2A0AE A uet A t==u Aoz a8z )} (Verhoeven and van Oordt, 1955;
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A+, e Sze) b LAY e 27N =E
94% W 2le] Aoz AR WhEA oz AA4d df

peak Ale]2] Z4-%l 7]2_94 At o] 20~51%=
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3.1%= vephgeh 2y 4l

Nishi and Takano, 1979; Song and Kwon, 1995). ¥ <«
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Table 2. Comparison of some aspects on the elongation of ovipositor among species based on the present and previous

reports

Species Elongation without mussels Duration of elongated state Periodicity of elongation
Rhodeus uyekiit Well 1~3days 4~15 days
Rhodeus amarus? Tolerably well 1~2 days 5~13 days
Rhodeus ocellatus® - 1~2 days 5~10 days
Acheilognathus yamatsutae* No 1 day 3~ b5days

1 Present result, 2 Verhoeven and van Oordt (1955), 2 Nishi and Takano (1979), “ Song and Kwon (1995).

Z9 R3E 7| thi zbo)7) Qg E9AFEE= 3~5 B ZJ32}F (Acheilognathus yamatsutae):= =7 ¢l
Q Aoz AFem A4H F 24 Fased weh ok A%HA @id Wt 2A%olg Rhodeus
o (Song and Kwon, 1989, 1995), &&=l (Rhodeus amarus= AlAEH, AAE Al o] A&7 3 AlEF
ocellatus)] 7-f-oll= 5~104 o]}e] A5F715 AY 712 EAEE vl @2 viste] 7o, 2
W AR A 1-29 A€ A%HE Aoz wmE  27)9 Rhodeus amarus Aehe HelA A= e
] $io}(Nishi and Takano, 1979). & 72| #4< % o} (Table 2). o] ¢} 222 pe]7} off vpeht=AE A<
Aol 4~159 F7lz AFshw A48 o= 1~3  Amitomi ok & glov}, Row meld @4 uyl
d A= A&HE Aoz veht AEdEse A9 Acheilognathus<-2} Rhodeus<: Afe]o] zto]l 73
Sabslsie uelch meba ol g TAgel AdR) FAME o

oz FAFold ve] g B¢ U@ va 2A}
o) o] A of & o]},

=~

sz oE AL B gk Aer} v 2AL B
29 =)o} Szsd AAfolh 2E Sz (15 liters)ol 275k 478 ., A %, 420 =27, 425 )
VIS 9e Asol Aol AAHNT = 42 A4 B3 2e 24 slolA 2A%o] (Rhodeus uyeki)
@5 litersyel 11412 9o Ageln AAHEA @orh o) Akkae] Aol dale] malalelch 2l gel A
2 szol SAAE 9o Aol ahAE ARHAT o) ADBE 2o, 2+ 47, £ 2ANA B AL
VIAE A7) Qste). olgh 2o BA2RE AADT e Fr)dew Aeiden A Doz 25
AAG 5 Qe T 27 F AAREs} Awwe = AselA® AR Aer) ekt sk 47 9
Aol 3k m)A 4 Qe ) o) AT AFESAE W] 2 4zo] VIAE L AS

Aebhe] F/Mew AEE W 279 AT A ol Alwkdr] ARHA QAR e sze] 1A
ol Ha 200 oS Ad §AY W], ABF  FL = Sxzo] oz AAE e Asolr Ao
A7 Bt o) Ak Aol WF 20% wlhelglon] ook A% Ale] AE77e 1-3% (B 12~
Z7)o = 20% £EE A F7]0E 3~5% ¢F o 259)0]gl o, AlZF7|E= 4~15Y (T 6.4~11.9Y)
2 Fole Ao gege. meba ARk 8% = uehdch A990e de] Aliwe] e 68~
A AAE o A Sze] hol7l §AHoIol & 100% (3T 78.5-98.8%)cl%lch. 7oA A27)e] 24
O 4 glgen], 7 2L 20% ol4ke] Aol Aoz A7l AbkEHe] Aol 20~51% (27.3-33.1%)0] 0.
B QAT ALGa e Aol As ARHA w, o o4 ABeA g A7) Aberae] Zojx 3
e Al Qlgndl of Wl ARIEe] Zol: 10~20%  30% (R 111~10.0%)0] 5 2] =7)sh A7}
sjebe] 43& A4 gAGdemz 9o Ade] ola Ak Alde] wlAx g ¥ rlEe] wyd e
o Abrgro] Rold 4 gl Aol A AABelT  Eo| Abae] A4se] BAE wolsisich

3 A aeht o) AY 2715 o5 AAE A
ware] dolA 4 gl Aol ANEAE & 4 ik A A
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