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Relationship between spermatocrit, pH, sperm motility and eyed egg ratio
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Abstract We investigated the relationships between eyed egg ratio, sperm motility, seminal fluid pH, spermatocrit and ovarian

fluid pH in chum salmon (Oncorhynchus keta) by path analysis, to determine an index for improvement of the fertilization rate.

There are positive correlations among the semen parameters, but only sperm motility explained the high percentage of variance in

the eyed egg ratio. Our results suggest that fertilization rates were elevated by extension of sperm motility, and this phenomenon
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occurred when the seminal fluid pH and spamatocrit alike were elevated. Also we propose that sperm motility is the most useful

way to forecast the eyed egg ratio.
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Fig. 1 Map showing the National Salmon Resources
Center Yakumo field (@ ) and Yurappu salmon hatcheries
( Q) in Yurappu River.
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Table 1  Mean (X), standard deviation (s.d.), minimum (min) and maximum (max) values of traits
Traits N X s.d. min max
Eyed Egg (%) 20 88.2 18.0 36.0 99.6
Semen
Sperm Motility Time (sec) 20 76.8 259 0.0 106.8
Seminal Fluid pH 20 7.5 0.4 6.9 8.2
Spermatocrit (%) 20 22.0 7.9 9.5 39.5
Egg
Ovarian Fluid pH 20 8.0 0.1 7.7 8.2
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Fig. 2 Path diagrams illustrating the relationships among sperm motility, seminal fluid pH, spermatocrit, ovarian fluid pH and
percentage of eyed eggs. Numerals indicate a standard partial regression coefficient or correlation coefficient and asterisks
indicate statistical significance (x’-test, ***P < 0.001, **P < 0.01, *P < 0.05).

Comparative fix index (CFI) = 0.997.

Root mean square error of approximation (RMSEA) = 0.034.
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