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Tab.1 Effect of different solutions and concentrations on the motility of E. akaara spermatozoa
NaCl KCl1 EDTANa, CaCl, MgCl,
/(mmol/L) 1% /(mmol/L) 1% /(mmol/L) 1% /mmol/L 1% /(mmol/L) 1%
100 0 100 0 100 0 100 0 100 0
200 0 200 0 200 0 200 0 200 0
300 40 300 20 300 0 300 20 300 10
400 90 400 90 400 0 400 40 400 20
500 100 500 95 500 0 500 80 500 60
600 95 600 95 600 0 600 50 600 40
700 90 700 60 700 0 700 10 700 30
800 30 800 40 800 0 800 5 800 10
900 0 900 10 900 0 900 0 900 5
1000 0 1000 5 1000 0 1 000 0 1000 0
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ULTRASTRUCTURE OF SPERMATOZOA AND EFFECTS OF ENVIRONMENTAL
FACTORS ON SPERMATOZOA MOTILITY OF GROUPER EPINEPHELUS AKAARA

ZHU Ya-Ting', ZHANG Ming-Qing', WU Yu-Xin', = ZHAO Hui-Hong?, ZHANG Hai-Fa’, SHU Hu'
(1. School of Life Sciences, Guangzhou University, Guangzhou 510006, China; 2. College of Marine Sciences, South China Agricultural
University, Guangzhou 510642, China; 3. Guangdong Marine Fishery Experiment Center, Huizhou 516081, China)

Abstract To reveal the ultrastructure of spermatozoa of grouper Epinephelus akaara and the influence of
environmental factors on its spermatozoa motility, the ultrastructure of spermatozoa of E. akaara was observed using
transmission electron microscope and scanning electron microscope. Before the observations, the effects of temperature,
salinity, pH, and different concentrations of NaCl, KCl, CaCl,, MgCl,, and EDTANa, on spermatozoa motility of E. akaara
were investigated. Results show that the nuclear structure of mature spermatozoa of E. akaara is round or oval, with dense
chromatin and no nuclear vacuoles. The spermatozoa tail is elongated and the transverse section is typical of "9+2"
microtubule structure. The effects of environmental factors of temperature, salinity, and pH value on spermatozoa motility
showed that the suitable temperature range of sperm motility was 23~31 °C, and the longest lifespan was 37 min at 27.5 °C.
The optimum salinity range was 15~35, and the longest sperm lifespan was 50 min at salinity 15. The optimal pH range
was 7~9, and the maximum motility time was 33 min at pH 9. The spermatozoa of E. akaara showed inhibition in
EDTANa, solution, and showed good motility in 400~700 mmol/L NaCl solution, 400~600 mmol/L KClI solution, and 500
mmol/L CaCl, solution. In the solution of MgCl,, the motility of spermatozoa was not so good. The optimum temperature
range of spermatozoa of E. akaara was consistent with the optimum water temperature range in the breeding season. The
suitable salinity range of spermatozoa was wide, and its adaptability to the change of pH value was strong, which accords
with the characteristics of marine fishes. The spermatozoa motility was comparatively good in NaCl, KCI, and CaCl,
solutions, but inhibited in MgCl, and EDTANa, solutions.

Key words Epinephelus akaara; spermatozoa; ultrastructure; spermatozoa motility; environmental factors



