KOREAN JOURNAL OF ICHTHYOLOGY, Vol. 28, No. 2, 93-99, June 2016 Received: March 15, 2016

ISSN: 1225-8598 (Print), 2288-3371 (Online) iggfgf‘; d’f"j‘gn?ég";& .

G577 Ao A4St 40|38 Kichulchoia multifasciata
(Pisces: Cobitidae)®] AFgHA| 7] ¢} AHgHEA]

o\

RS L

)

o

SBdista AAdHstst JESH, FH FEGILATE, 'HYEGFELAT L

Spawning Period and Spawning Characteristics of Kichulchoia multifasciata (Pisces: Cobitidae) in the
Yugokcheon (stream) of Nakdonggang (river) from Korea by Hyeong Su Kim* and Hyun Yang' (Department of
Biological Science and Institute for Biodiversity, College of Natural Sciences, Chonbuk National University, Jeonju 54896,
Korea; 'Institute of Biodiversity Research, Jeonju 54904, Korea)

ABSTRACT Spawning period and spawning characteristics of Kichulchoia multifasciata (Pisces:
Cobitidae) inhabiting the Yugokcheon (stream) of Nakdonggang (river) were investigated in the area
of Segangyo (bridge), Yugok-myeon, Uiryeng-gun, Gyeongsannam-do, Korea from November 2008 to
October 2009. The total length of population indicated that 45~55 mm group is one year old, 55~75
mm group is two years old and longer than 75 mm is regarded over three years old in males and
40~55 mm group is one year old, 55~75 mm group is two years old, 75~95 mm group is three years
old and longer than 95 mm is considered over four years old in females (January 2009). It has predicted
that the spawning period is from May to June (water temperature in the range 21.0~26.6°C). Sexually
matured individuals appeared over the two years old. The number of eggs in the ovaries was 202~747
(491 £154.0).
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Table 1. The environmental characters at the habit of Kichulchoia
multifasciata in the Yugokcheon (stream), Korea

Stream Water Water Bottom structure (%)*

Study  width(m) width(m) depth(m) g ¢ p G S SC
site

150~200

*Cummins (1962): B (bolder, >256 mm), C (cobble, 256~64 mm), P (pebble,
64~16 mm), G (gravel, 16~2 mm), S (sand, 2~0.06 mm), SC (silt and clay,
<0.06 mm)

15~70  02~1.0 10 20 30 30 10 O

35°30

35°27

128°24'

Fig. 1. A map showing the study site of Kichulchoia multifasciata in the area of Segangyo (bridge), Yugok-myeon, Uiryeng-gun, Gyeongsan-

nam-do, Korea.
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Fig. 2. Monthly changes in the air and water temperature in the Yu-
gokcheon (stream) of Nakdonggang (river), Korea from November
2008 to October 2009.
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Fig. 3. Total length frequency distribution of Kichulchoia multifasci-
ata in the Yugokcheon (stream), Korea on January 2009.

20
B Male

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

2008 2009

Month

Fig. 4. Monthly change of gonadosomatic index (GSI) of Kichulchoia multifasciata (A: female, B: male) in the Yugokcheon (stream), Korea from

November 2008 to October 2009. Vertical lines show SD.
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Fig. 5. Relationship between gonadosomatic index (GSI) and total length of Kichulchoia multifasciata (O : female, #: male) in the Yugokcheon
(stream), Korea from January to June 2009.
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Table 2. Comparisons of ecological characters in Cobitidae fishes by each investigator

. Spawning Water *(.}Sl in .
Species . temperature Egg number spawning period Authors
period °C) (female/male)
Cobitis tetralineata June to July 22~26 1,288 £853 (474~2,976) 14.1/2.3 Kim et al. (2006)
C. lutheri July 24~26 1,127 £453 (547~2,058) 20.6/2.6 Ko and Park (2011)
Tksookimia hugowolfeldi June to July 21~22 933+ 154 (731~1,249) 14.7/2.2 Park (2016)
1. koreensis June 20~26 1,138 £431 (595~2,023) 23.3/5.0 Kim (1978)
1. longicorpa June 20~24 2,402 +944 (1,455~5,405) 17.8/6.3 Kim and Ko (2005)
1. pacifica June to August 25~217 809 £295 (257~1,206) 6.0/0.6 Choi and Byeon (2009)
1. pumila May 20 328 +£203 (142~878) 20.3/2.5 Kim and Lee (1984)
Kichulchoia multifasciata ~ March to May 14~21 491 £154 (202~747) 16.8/9.2 Present study
Koreocobitis naktongensis ~ May to June 17~20 22,6431+4,629(15,909~30,323) 13.2/— Hong et al. (2011)
K. rotundicaudata May to June 20~23 1,365+720 (439~2,950) 8.8/0.7 Byeon (2007)

*GSI: gonadosomatic index

2 AR A%l 2 gA A A% oz 2dtT 9
of £ e fARH A MY Bolk Aox Bawn

3. AEEA|7]

o ae| o] AAIZIE #4357 st GSIE 243
A 4AL 69) 0.13~7.09% (2.00+ 1.45)2 7P ¥kl 2
Yol 4.04~24.89% (13.75+4.97)2 7P ESkoh =32 74
o 2.02~2.95% (2.43+0.32)2 7} W¥kon] 1€ 6.22~
14.01% (11.14+234)2 718 =4 Jeht AT $AHA
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Table 3. The sex ratio of Kichulchoia multifasciata in the Yugok-
cheon (stream), Korea from January to October 2009

2

Month Female Male Total Sex ratio X

Jan. 70 64 134 0.91 0.27
Feb. 77 50 127 0.65 5.74
Mar. 56 56 112 1.00 0.00
Apr. 59 114 173 1.93 17.49
May 44 52 96 1.18 0.67
Jun. 49 45 94 0.92 0.17
Jul. 55 47 102 0.85 0.63
Aug. 52 45 97 0.87 0.51
Sep. 57 43 100 0.75 1.96
Oct. 64 35 99 0.55 8.49
Total 583 551 1,134 0.95 0.90

The critical value for %> goodness-of-fit test of equal numbers of females and
males (1 df) at 95% significance is 3.84

7N C. tetralineata (Kim et al., 2006), AZZ7 C. lutheri (Ko
and Park, 2011), @70 1. hugowolfeldi (Park, 2016), 3%
70 (Kim, 1978), &¥F71 I. longicorpa (Kim and Ko, 2005), &
"7 I. pacifica(Choi and Byeon, 2009), dE ] Z 0] 38| K.
naktongensis (Hong et al., 2011) 5 =4 ©o]F&] 3} o]F<} &
ARt Ao 2 whEth(Table 2).

4. 8|, =48, =2t

s s AR 7|17 F Aol 58370, A 0] 55170
A7} A= o] Ful= 1:0.952 Ue g47ke] Auls 49
3t o7} gl Aed ZALEUTHR*=0.90, P>0.05; Table
3). 231} Chong (1986)2 & F9o] Au] (A : +7)= 1:0.73
2 dHo] Aol w3 Wt Biste] A zpolrt veligt
ot o2 W mjeat o] 7 AHlE £F70 1:0.57 (Kim er
al.,2006), =327l 1:0.78 (Ko and Park, 2011), %7} 1:0.75
(Kim, 1978), %Z7H 1:0.65 (Kim and Ko, 20052 30| tt
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Table 4. The relationship among the total length, body weight, gonadosomatic index (GSI) and egg number in the ovaries of Kichulchoia multi-

fasciata in the Yugokcheon (stream), Korea from April to May 2009

No. of individuals Total length (mm) Body weight (g) Gonadosomatic index (GSI) Egg number
1 89.32 2.76 13.77 202
2 97.45 4.23 15.13 336
3 100.28 5.00 17.80 455
4 103.82 5.81 17.90 468
5 107.71 5.79 16.06 481
6 112.65 6.30 18.89 554
7 117.14 8.68 20.62 747
8 120.80 7.50 14.53 463
9 122.79 8.61 17.65 668
10 126.63 8.02 15.84 541
Mean £ SD 109.86+12.19 6.27+1.95 16.82+2.12 491.49+154.02

H|E ZAPstooF AgstA Uetd 2oz AztEnt
S|t} o] A AT Wgsty] Ak JAog d&
sho] Abgho] Zojst= ALY A ML} dFS 2AS
ot GSI= @A #2327 A% 80 mm HeoflA 145H
A7 A FAEHSNL 6¥F e FA8HA Hdaste vh vt
2UARE Agdte ACE wdEy dF o 19 AAE
z27] Asdte Aoz Bt (Fig. 5). ol €370 (Kim et
al., 2006), FZ7H (Kim, 1978), ¥%&7} (Kim and Ko, 2005), &
®Z 7 (Choi and Byeon, 2009)2} +AFSHAl Webgtt. ohat o
F A% 80 mm ©o|3}e] YF AMA NA = GSIZF E=A e =
o] g 294 o]atY AMAZE 27] Aol Y3 A2UA PFL
2 Abgho]| Zrojst=x| o TafjA = WU AP @ FE
4~590] GSI7} 13.0% ©]/d?l A% 80 mm ©]/4+2] =3t
AR 1074A| 8] FAF HEsto] ZekE AT AT} 202~
74770 (491 £154.0)% 3L Aol ARALE Zekprt F716h=
o] e TH(Table 4). o] HAtF7H 32870 (142~878),

F5YUL&9] £ K. brevifasciata 6971 (18~160) Rth= T
%21 (Ko and Bang, 2014) th2 u]H 2|2 o F R o= Aok

(Table 2).

U oML THee] AT hel Aol A A
ofsht TR ThAIA) (polygynandry) ] AREEAE ol §3Hs 2
o2 48 ok (Moyle and Cech, 2004). o] Z}e] w]F
2] Misgurnus anguillicaudatus (Kim, 1997), C. taenia (Bohlen,
1999), 1] ZE7 C. choii (Lee, 2009)= 4:30] 742 =2 u]
BAWE G Bro] THST Qubsto] Atale Uil
A Al (Monogamy)®] At o] &dt= Aoz dA 9
o} g@eoll A 29 Plecoglossus altivelis (Ko et al., 2007), 2
7}2] Siniperca scherzeri(Lee et al., 2012)2} T2 o] 79 7
< GSIZF 2442k 8.0% W9, 5~12%2 &2 HolH o5 F2
THE TR A O] Fhabete]| Frofsts Ao ® defA itk (Kim,

1997). BAZEA) mIFelT ol 7Hes kA Azt
g Bt glgich & ATAE S5 Ave 7
S5 RahET £ Fo ThE w3t ofFreh Ao o
o Ao ul7k ot B glolE B gobA Ak 7
FAE QAT 7 7HsA = n] 2] g3 £ GSI
7 8~10%2 .0 AlghA 7|0 AasElel A $29) Foto]
WS 4 AshA et oz Bty 2 $e throy
Ao] ARARSAS o] 88 e AE 9 Ao R

o (o]
pi -

A= 20089 11YEE 20099 10€7H4] HAEE 9
T3 AR A FFHAA an|e] o A7
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Aut AL 19A AR 45~55mm, 284 55~75mm, 3948
Ab AL 1WA 40~55mm, 284 55~75 mm, 3
A 75~95 mm, 494 95 mm oA Z A ETH20094E 1
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