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Abstract

Abstract

In previous research, we thought that the mud crab (Scylla paramamosain) in
China could be divided into “southern population” and ‘“northern population” and
these two populations had difference in the adaptive capacity to environmental
temperature. To further confirm this viewpoint, the present study was set out to
measure and compare mitochondrial respiratory rate and several respiratory enzyme
activities (i.e. cytochrome C oxidase (CCO), adenine triphosphatase (ATPase), lactate
dehydrogenase (LDH), pyruvate kinase (PK) and hexokinase (HK)) of gill,
hepatopancreas and muscle between these two populations of S paramamosain
sampled from Ningbo, Zhangzhou and Danzhou site during different seasons. The
outcomes of this research could provide scientific baisis for both management of
aquaculture and fisheries of S paramamosain in China. The following results were
obtained:

1. Comparison of respiratory metabolism among different populations of S
paramamosain collected from middle section of its distribution area

The changes in respiratory metabolism during seasonal acclimatization were
pronounced for both southern and northern population collected from middle section
of its distribution area, but the patterns of seasonal changes were different between
these two populations. For example, for the crabs of southern population, the highest
mitochondrial respiratory rates of gill and muscle were detected in autumn and little
differences in mitochondrial respiratory rates were detected among other three
seasons. For the crabs of northern population, the mitochondrial respiratory rates of
gill in winter and autumn were higher than those in spring and summer, and variations
in the mitochondrial respiratory rates of muscle over four seasons were less obvious.
For comparison of a same season between southern and northern population, with the
exception of autumn, all the results of gill, hepatopancreas and muscle showed that a
certain degree of differences in respiratory metabolism were observed between

southern and northern population. Especially in low temperature winter, all the
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Abstract

measuring respiratory metabolism indexes (i.e. state 2 and state 3 respiration rates
measured using either succinate or pyruvate + malate as the substrate, mitochondrial
CCO, Na'K"-ATPase, Ca’"-ATPase and Ca*"Mg*"-ATPase activities) in the gill of the
crabs of northern population were significantly higher than those of the crabs of
southern population.
2. Comparison of respiratory metabolism among different populations of S
paramamosain in low temperature season

Comparing crabs collected from 3 locations at different latitudes in low
temperature season, a similar pattern of latitudinal variations was detected for both
northern and southern population. That is, the highest and lowest respiratory
metabolism indexes of gill, hepatopancreas and muscle were detected from the crabs
collected from Ningbo (the highest latitude of all 3 sampling sites) and Danzhou (the
lowest latitude of 3 sampling sites), respectively while the crabs collected from
Zhangzhou were in-between. For a same collection site, when results of crabs of
northern and southern population were compared, the respiratory metabolism of
northern population was always higher than that of southern population in any
sampling site in low temperature season. Especially at higher latitude, the differences
of respiratory metabolism were more pronounced between southern and northern
population. In Ningbo, among 8 measuring respiratory metabolism indexes, the
results of 7 indexes of gill, 5 indexes of hepatopancreas and 4 indexes of muscle
indicated that the metabolic levels of northern population were higher than those of
southern population. In Zhangzhou, among the same measuring indexes, the results of
8 indexes of gill, 2 indexes of hepatopancreas and 2 indexes of muscle again indicated
that the metabolic levels of northern population were higher than those of southern
population. In Danzhou, only the measuring results of mitochondrial respiratory rates
and CCO activity of gill showed that the metabolic levels of northern population were
higher than those of southern population.
3. Comparison of respiratory metabolism among different populations of S
paramamosain in high temperature season

For both southern and northern population, the latitudinal changes in respiratory

v



Abstract

metabolism indexes of gill, hepatopancreas and muscle were less pronounced in
summer when compared to low temperature season, but the patterns of latitudinal
changes were different between these two populations. For the crabs of northern
population, the results in gill and muscle showed that the respiratory metabolism in
Ningbo was higher than that in Danzhou, and no difference in the respiratory
metabolism indexes of hepatopancreas was observed between any two sites. For the
crabs of southern population, no difference in the respiratory metabolism indexes of
gill and muscle was observed between any two sites, and the results in hepatopancreas
showed that the respiratory metabolism in Danzhou was higher than that in Ningbo.
When comparing between northern and southern population from a same location in
summer, the results in gill and muscle showed that the respiratory metabolism in the
crabs of northern population was higher than that of the crabs of southern population
in both Ningbo and Zhangzhou, but the results in hepatopancreas showed that the
respiratory metabolism in the crabs of southern population was higher than that of the
crabs of northern population in both Danzhou and Zhangzhou,

According to result of above study, this study came to three conclusions: (1)
Some respiratory metabolism indexes of different populations of S. paramamosain
had obvious spatial and temporal variation. (2) Southern and northern population of S
paramamosain had difference in the adaptive capacity to environmental temperature.
(3) Northern population of S paramamosain adapted better to low temperature than

southern population.

Keyword: Scylla paramamosain; Different population; Respiratory metabolism;

Mitochondrial respiratory rate; Enzyme activity.
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