24 11 Vol. 24,No. 11

2004 11 ACTA ECOLOGICA SINICA Nov. ,2004
1.2 1
b
(. . 2660712. . 266033)
b o 10

Deleterious effects of diatom in high concentration on copepod reproduction
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Abstract ; Traditionally, diatoms have been considered major components of marine phytoplankton and the principal food source
for calanoid copepods. However, numerous recent studies have challenged the classic concept that copepod production in the
marine ecosystem is primarily based on pelagic diatoms. Research during the past 10 years indicate that some diatom species
particularly in high concentrations induced inhibitory effects on egg fecundity and hatching rate of copepods. This has been
observed both in situ and in laboratory experiments. Two hypotheses were suggested to explain these deleterious effects:
nutritional deficiency and/or possible toxic agents. Nutritional deficiency caused low egg production, while toxic agents
affected hatching procedure.

During the last decade, evidence that diatoms in high concentrations induced lower egg production rate was mainly
obtained through laboratory studies. Since almost all laboratory experiments used dinoflagellates and/or flagellates as a non-
diatom diet comparison (considered as nutritious food for copepods), it is hypothesized that some essential nutrient necessary

for copepod reproduction is perhaps deficient in diatom cells. Although many factors affect food quality. including biochemical

components proteins, amino acids. sugars, vitamin etc. , recent studies have focused on specific fatty acids, especially
different compositions of polyunsaturated fatty acids (PUFAs). Analysis of the correlation between copepod fecundity and the
chemical composition of diet showed that fecundity has a positive correlation ratio of w3 and w6 groups among egg fatty acids.
Several authors however, have argued that diatom nutritional deficiency could be reduced and/or minimized in the field by

ingestion of other prey. able to supplement the diatom diet.
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Results for high concentration of diatoms on copepod hatching rate varied widely whether in the field or the laboratory.
Some field experiments showed that the hatching rate of copepod had a negative relation diatom biomass during the pre-to-post
bloom period. Other laboratory and in situ results showed, however, that diatoms did not inhibit hatching of copepods. The
negative relationship was also not found in a globally distributed area where diatoms dominate the microphytoplankton. It is
hypothesized that diatoms produce toxic or deleterious agents which prevent copepod eggs from hatching or cause malformed
nauplii. Various studies have showed that some diatom species produce abortifacient compounds (especially unsaturated
aldehydes) which block copepod embryogenesis after ingestion by females. Furthermore, recent laboratory studies also
reported that copepods cultured in diatom exudates were unable to complete development to adulthood and died prior to passing
the naupliar or copepodite stage.

To date, most results have been laboratory based leaving the situation in the natural environment unclear and. if the
aforementioned phenomenon is widely occurring in the marine ecosystem, current understanding of the classic marine food
chain: diatom - copepod - fish, may be seriously limited. Therefore, future research on interaction of high concentration
diatoms and copepods should focus on the following points:

(1) The influence of mixed food (including different diatoms and diatoms with other type diets) on copepod production.
(2) Techniques to remove or minimize the discrepancy between laboratory and field experiments. (3) Is the deleterious impact
a ubiquitous phenomenon or only a species-specific effect? (4) To what extent do high concentration diatoms affect copepods
during all development stages?
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