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Effects of Rearing Density on Growth and Maturation of
the 0-year-old Fourspine Sculpin, Cottus kazika

Naohiko Takeshita'", Toshinori Hamada®®, Fumitaka Hatooka®*,
Takashi Uehara®®, Tama Ogi*® and Ttaru Tkeda®

Abstract : Effects of rearing density on growth and maturation of O-year-old Cottus kazika were studied over 4
years. Juveniles 90 days after hatching were used in the following 2 rearing conditions: 1) 52 fish were reared
in 150 liter tank, representing the high-density condition, 2) each of 52 fish were reared in individual 57 liter
glass aquaria, representing the solitary condition. These experiments were continued until 300 days after
hatching. Almost of all fish were mature in the high-density condition. Whereas, large sized fish were mature
and small sized fish were immature in the solitary condition. Therefore, data over the 4 years demonstrated

that the maturation of O-year-old C. kazika was quickened under the high-density condition.
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Table 1. Mean total lengths (+SD) and number of individuals (in parenthesis) of Cottus kazika, in high-density and solitary rearing
condition, at 90, 180 and 300 days after hatching.

Experiment period Days after hatching

Sex
& rearing condition 90 days (Initial) 180 days 300 days (Final)
1st period (2010-2011)
High density Both sexes 38.5+2.6 (104) 64.1+ 5.7 (98) 91.1+ 9.5 (98)
Male 89.8+ 9.1 (60)
Female 93.2+ 9.2 (38)
Solitary Both sexes 38.9+2.6 (52) 87.6+12.5 (51) 121.4+13.8 (51)
Male 38.7+2.3 (30) 86.7+11.9 (30) 120.9+13.5 (30)
Female 39.0+2.9 (21) 89.0+13.5 (21) 122.0+14.5 (21)
2nd period (2011-2012)
High density Both sexes 42.0£2.4 (52) 61.3+5.6 (51) 82.7+ 8.2 (41)
Male 81.6+6.3(17)
Female 84.3+ 8.2 (24)
Solitary Both sexes 41.9+2.3 (52) 87.0£15.4 (51) 118.0+15.5 (48)
Male 41.6+2.3 (28) 84.5+14.9 (28) 115.9+13.3 (28)
Female 42.1+2.4 (20) 87.1+14.6 (20) 120.9+18.0 (20)
3rd period (2012)
High density Both sexes 32.8+1.7 (52) 64.8+8.4 (50) 94.1+ 9.7 (47)
Male 91.2+ 7.1 (24)
Female 97.2+11.1 (23)
Solitary Both sexes 33.8+2.6 (52) 77.2+11.8 (49) 116.9+13.7 (49)
Male 33.6£2.8 (25) 78.3+12.1 (25) 116.8+10.0 (25)
Female 34.0£2.3 (24) 76.0+11.6 (24) 116.9+14.4 (24)
4th period (2013)
High density Both sexes 44.3£2.1 (52) 65.1+7.0 (51) 99.6+ 9.1 (50)
Male 95.1+ 8.1 (14)
Female 101.3+ 9.0 (36)
Solitary Both sexes 43.8+3.1 (52) 81.0+13.6 (44) 122.5+13.0 (42)
Male 43.1+2.3 (10) 82.2+12.2 (10) 119.1+ 8.8 (10)
Female 44.3+3.2 (32) 82.2+12.9 (32) 123.5+14.0 (32)
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Fig. 1. Relationships of total length and gonad index for males of Cottus kazika in high-density and solitary rearing
condition at 300 days after hatching. O, 1st period; <, 2nd period; £, 3rd period; YV, 4th period in high-density.
@, 1st period; @, 2nd period; A, 3rd period; ¥, 4th period in solitary.



266 rEE,

1390, 180, 300H I2B W T, KEDOMEHEAIIFED SNk h o
72 (Mann-Whitney U-#%, P>0.05, Table 1),

EEERTLCHEMATICKIHRADEL

MWD &R EGIDOMF%Fig IR T . MEBEEHEFXOGI
2O &ERE?2 mmofko G (03) DAhE, 49~123%
HWETH Y, BEIEKLTHBEZE Lz, RMFAERX
TII8A~ 145D 5\ il £ 0.05~08D K HIZ K X L v
720 BWHOBROBEIZMEK L CHUEEL Tz T
Bk, ARED A DR IZHLR TEYITH o 72720 KK
LMWL 2, O£ REII4 mm, 40108 mm
D2 DG R BIAMEAR DN T NMET D > 7225, K
FHEEZEL, RRBPARLTED, RABRRIIHL EEZ
LN7zDT, WAL LTI Hho 7z,

VEFHBRAE, G B e,

B AREE, WHEOE

D4R & GIOMIRZFig. 2107R 7. BEEHETXOGI
128 0 4 K61 mmo AN X134~500L B fili T dH
D, PRHLCIIREAER L AR o B E B L TEKR
LTz, BT X CTld23.7~57.0D %W i £ 0.3~1.10
FWNEICKRE G ze BWEOEROIIEIE, I
EHL A LEEEZEL, BARL TV 2O THHA,
RNEDRRDINEALEW T o 7272 D KB L IR L 72,

PALHE300H OB BEEMABTIK TIE, 1, 3, BT
ETOMEIEIRL, 2B /MO EEER (&R
72 mm) & REVEA (61 mm) ORPREATH Y, Bk
(36 %, M94% TdHh -7z (Figs. 1, 2; Table 2),

— 7 B X T34 4 T2 B W TR R A
L, ZOHE3HETIZ30~64%, METIZ50~75%Tdh - 7:
(Table 2)o HEDARZ, L ORWHMEAA1121+116

60 1 1st and 2nd period 3rd and 4th period v

- o
§ .
*= 40 L] R vy
- ¢ o N o4
e O O v Vv A Sy v
x Qiog%o'o .?3 i AT Ve vg‘ vy
0 © oy © Hoes A X
2 0%8 ¢ A %@9 4 A
- A
k) 20 ¢ R o . High-densi ) PN s .
8 o O, < : High-density N A, v : High-density
=] ®, ¢: Solitary A, v: Solitary
O

OR— 9 00 ¢ +000p00e . A 4 wawiwwsswgaw

60 80 100 120 140 160 60 80 100 120 140 160

Total length (mm)

Fig. 2. Relationships of total length and gonad index for females of Cottus kazika in high-density and solitary in rearing
condition at 300 days after hatching. O, 1st period; <, 2nd period; 2, 3rd period; ¥, 4th period in high-density.
@, 1st period; @, 2nd period; A, 3rd period; ¥, 4th period in solitary.

Table 2. Number of immature and mature individuals of Cottus kazika in high-density and solitary rearing condition, at 300

days after hatching.

High Density Solitary
Experiment Period Sex
Immature Mature Immature Mature
1st period (2010-2011) Male 0 60 13 17
Female 0 38 13 8
2nd period (2011-2012) Male 1 23 15 13
Female 1 16 13 7
3rd Period (2012) Male 0 23 16 9
Female 0 24 18 6
4th period (2013) Male 0 14 3 7
Female 0 36 16 16
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