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Inhibitory Control of Maturation for 0-year-old Fourspine
Sculpin, Rheopresbe kazika in High-density Rearing Conditions

Naohiko Takeshita'", Fumitaka Hatooka"? Takashi Uehara"® Tama Ogi"*
Toshinori Hamada®’ and Itaru Ikeda'

Abstract : Inhibitory control of maturation in 0-year-old Rheopresbe kazika in high-density rearing conditions
was examined using 3 replicate trials. In each trial, 4 groups of 52 fish at 90 days after hatching were reared
in four 150 liter tanks. Juveniles at 180 days after hatching were reared in the following 4 different conditions:
1) duration of lighting and water temperature were not treated (control), 2) duration of lighting was not
treated but water temperature kept at 22°C (heating treatment), 3) duration of lighting was extended but
water temperature not treated (long-day treatment), 4) both extended duration of lighting and water
temperature kept at 22°C (long-day and heating treatment). These experiments were continued until 300 days
after hatching. Gonad indices in the control condition were higher than the other rearing conditions, and those
in the long-day and heating treatment condition were lower than the other rearing conditions. Therefore, it
seems that the rearing method of maintaining the duration of lighting at long-day and water temperature
kept at 22°C is an available method for inhibitory controlling O-year-old of R. kazika in an immature condition
in high-density rearing.
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Table 1. Mean total length (£SD) and number of individuals (in parenthesis) of Rheopresbe kazika in the 4 experimental
rearing conditions in the 3 experimental period, at 90 and 300 days after hatching.

Experimental period Days after hatching
Sex
& rearing condition 90 days (Initial) 300 days (Final)
1st period (2011-2012)
Control Both sexes 42.0£2.4 (52)2 82.7+ 8.2 (41)¢
Male 81.6+ 6.3 (24)
Female 84.3+ 8.2 (17)
Heating treatment Both sexes 42.1+2.2 (52)a 97.3+ 8.4 (43)b
Male 94.8+ 7.5 (27)
Female 101.7+ 8.2 (16)
Long-day treatment Both sexes 42.4+2 4 (52) 85.8+ 9.9 (45)c
Male 85.2+10.9 (25)
Female 86.5+ 8.6 (20)
Long-day & heating Both sexes 42.242.3 (52)2 86.0£12.1 (44) ¢
treatment Male 84.1+11.0 (28)
Female 89.2+13.1 (16)
2nd period (2012)
Control Both sexes 32.8+1.7 (52)d 94.1+ 9.7 (47)ef
Male 91.2+ 7.1 (24)
Female 97.2+11.1 (23)
Heating treatment Both sexes 33.4+1.9 (52)4 95.7+ 9.6 (48)<f
Male 93.2+ 8.1 (26)
Female 98.6+10.4 (22)
Long-day treatment Both sexes 32.8+1.6 (52)4 94.2+10.4 (48)f
Male 90.1+ 8.8 (27)
Female 95.3+11.5 (21)
Long-day & heating Both sexes 32.5+1.9 (52)4 98.5+11.3 (48)¢
treatment Male 97.2+ 9.5 (26)
Female 100.1+13.1 (22)
3rd period (2013)
Control Both sexes 44.3+2.1 (52) 99.6+ 9.1 (50)h
Male 95.1+ 8.1 (14)
Female 101.3+ 9.0 (36)
Heating treatment Both sexes 43.8+2.1 (52)s 95.9+ 7.4 (46)hi
Male 93.7+ 6.4 (24)
Female 98.3+ 7.6 (22)
Long-day treatment Both sexes 44.3+2.1 (52)8 87.8+14.3 (48)i
Male 84.7+16.7 (18)
Female 89.7+12.3 (30)
Long-day & heating Both sexes 44.3+3.0 (52) 93.1+14.0 (47)1i
treatment Male 86.6+11.0 (21)
Female 98.4+13.9 (26)

Different alphabetical letters show significant differences (Steel-Dwass multiple comparison test, P<0.01).
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Fig. 1. Relationships of total length and gonad index for males of Rheopresbe kazika in the 4 experimental
rearing conditions at 300 days after hatching. O, control, @, heating treatment; 2, long-day treatment;
A  long-day and heating treatment. Lines linking bars indicate significant differences (Steel-Dwass

multiple comparison test, P<0.01).
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Fig. 2. Relationships of total length and gonad index for females of Rheopresbe kazika in the 4 experimental
rearing conditions at 300 days after hatching. O, control, @, heating treatment; 2, long-day treatment;
A  long-day and heating treatment. Lines linking bars indicate significant differences (Steel-Dwass
multiple comparison test, P<0.01).
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