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Relationship Between Parr-smolt Transformation and Gonadal Development
in Female Amago Salmon Oncorhynchus Masou Rhodurus

Yasuhiro Fujioka

Developmental changes in the oocytes and parr-smoltification of amago
salmon Oncorhynchus masou rhodurus were examined from 0 +July to 1+
September. The body size and GSI values of immature parr were significantly
smaller and higher than those of somlt during smolting. Although Plasma
testosterone levels were not significantly different between immature parr and
smolt, estradiol-17 8 levels of immature parr (237=40pg/ml) were significantly
higher than those of smolt (84==18pg/ml) at 0 +November. The oocyte diame-
ters of smolt were smaller than 0.6mm and the distributions showed unimodal,
and the developmental stage was the late peri-nucleolus stage during smolting.
The distributions of oocyte diameter of immature parr were bimodal, and the
large oocytes developed from the late peri-nucleolus stage to oil drop stage.
Desmolting were appeared gradually from 1 +January to May and the distri-
butions of oocyte diameter of desmolt were bimodal. These results suggested
that parr-smolt transformation is closely connected with ovarian development
and estradiol-178 seems probable to prevent the smoltification.
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Table 1. Standard length of the females used in the e x periments and smolt ratios in the pond

Age Month Number of specimens Standard length (cm) Smolt (%)
0+ July 6 11.39%0, 37 * 0
August 10 13.07%0. 13 0
September 24 13.09=£0. 16 9,4
October 17 15.40£0. 23 — % %
November 21 13.48+0. 45 30. 4
December 26 14. 00=0. 54 32.9
1+ January 25 16.66+0. 21 25. 0
February 31 17.57=0. 70 16. 3
March 28 17.22£0.63 11. 8
April 24 17.45=%0. 54 4.0
May 6 16.60£1. 14 0
June 17 20.50%0. 73 0
July 5 16.12+1. 22 0
August 2 15.24+2, 06 0
September 16 21.97%0.90 0
* Mean standard length®S.E. = *xNot observed.
Table2, Standard length and GSI of parr, smolt and desmolt in amago salmon at each month
Standard length (cm) GSI
Age parr smolt desmolt parr smolt desmolt
0+  October 14.95+0,154 (3)* 15.27+0.293 (11) ~ 0.238%0.072 (3) 0,101£0.006 (1) —
November 11.58£0.634 (8) 14.65%0.306 (13)° - 0,304+0.036 (8) 0.166£0.012 (13)* —
December 11.31+0,620 (11)  15.96+0.241 (15)* ~— 0,344%0.019 (11)  0.177£0,010 (15)* —
1+  January 16.600.641 (4) 16.60+0.298 (14) 16.72£0.426 (6) 0.360£0.073 (4) 0.257%0.023 (6) 0.336%0.042 (6)
February 13,881,107 (8) 18,770,486 (13)* 18,60%0.584 (10)* 0.592£0.055 (8)  0.2620.025 (13)* 0.4050.044 (10)®
March 12.86+1.130 (7)  18.38%0,368 (14)* 19.25%0,939 (7)* 0.749+0.053 (7)  0.321%0.034 (14)* 0.654%0.068 (7)*
April 14.66£1.060 (9)  18.75+0.437 (6)° 19.69:20.880 (9)* 0.630£0.079 (9) 0.339%0,081 (6)* 0.715£0.046 (9)
June 17.75+0,939 (6) - 22.0120.675 (11)* 1.004%0.183 (1D — 1. 17740, 182 (1D
Septenber 19.81£0.964 (8) ~— 24,101,100 (8)° 6.278%1,220 (8) ~— 8.303£1.405 (8)

~* Significantly different from the value of parr at P<0.01 and P<0.05, respectively.
¢ Significantly different from the value of smolt at P<0.01.
* Number of fish examined.
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Fig.1 Changes in GSI of amgo salmon.
QO: parr, @: smolt, A: desmolt
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Fig. 3 Frequency distributions of oocyte diameters of amago
salmon from 0 +August to1+June. O : parr, @ :
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Fig.4 Photomicrographs of ovary of amago salmon at 0-+August (A-C) and 0 +November

(D-F).

(A) Ovary with oocytes at the late peri-nucleolus stage of parr (A type in 0-+August)
X 160. (B) Ovary with oocytes at the yolk vesicle stage of parr (B type in 0+August).
X 60. (C) Ovary with oocytes at the yolk vesicle stage of parr (C type in 0 +August).
X60. (D) Ovary with oocytes at the yolk vesicle stage of smolt (A type in 0+
November). X160. (E) Ovary with oocytes at the yolk vesicle stage of parr (B type
in 0+ November). X60. (F) Ovary with oocytes at oil drop stage of parr (C type

in 0+ November). X60.
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Fig.5 GSI, plasma levels of testosterone
and estradiol-17 8 of parr and
smolt In amago salmon at 0 +
November. ' Significantly differ-
ent from the value of smolt at P<
0.01.
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