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Tab.4 Grazing impact of Predators on standing stock of microzooplankton
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: :
( 77%) ,
2) , )
3.1
,
(
) , 16% (2% —
, 37%), 29% (2%—
: 65%) (2007)

(

, 1964),

(63 ind/L)
(113 ind/L),

>

23% (1%—55%),
Huo (2008)

1.5%—36.17%
15.10%—33.09%

Calbet  (2005)

>

30%, )



154 46
, 3.2
98 mL/(ind-d),
48 mL/(ind-d) (P<0.01), 1%—
(10pgC/L) 59%( 1), cj-02 ¢j-04 c¢j-06 p2 k4 ,
(119pugC/L), ( = * ,
)
( ) , ;
, (cj-02, ¢j-06) ,
(D , , ,
30% ( 2), ,
33

(Lessard, 1991; Suzuki et al,
1999; Liu et al, 2005; Sherr et al, 2007)

B

( 25pgC/L),
( 38%),
( 250 pgC/L),
( 16%)
Gifford (1988) Fessenden (1994)
, >20pm

<20pm

(cj-06,p2,k4),

B

(Fessenden et al, 1994,
Levinsen et al, 2000; Huo et al, 2008; Yang et al,

2010) , Wiadnyana (1989)
(Acartia clausi Centropages
typicus)
( 70% )
3.4

B

0.8%

>

, 34%—200%



155

(Dolan, 1991),
1994),

25%—45% (Fessenden et al,
0.02%—3.7% (Broglio et al, 2004)

>

Bt AIRALE E M50 . EALES. BHARER. FhK
M. mARUR L. BILR. EERRF AR B RE
BAC i EIARF LT R H B, A,

s s , 2007. (Calanus
sinicus)
,27(8): 3302—3315
, 1964.
( ), 11(3): 93—109
, , 2009. 2006
( ), 45(4):
393—398
) , ,2005.
,29(12): 13—19
) s , 2011.
, 26(5): 780—789
> , 2010.

( ),
49(1): 109—115
Atkinson A, 1996. Subantarctic copepods in an oceanic, low
chlorophyll environment: Ciliate predation, food selectivity
and impact on prey populations. Marine Ecology Progress
Series, 130: 85—96
Broglio E, Saiz E, Calbet A et al, 2004. Trophic impact and prey

selection by crustacean zooplankton on the microbial
communities of an oligotrophic coastal area (NW
Mediterranean Sea). Aquatic Microbial Ecology, 35: 65—78

Calbet A, Saiz E, 2005. The ciliate-copepod link in marine
ecosystems. Aquatic Microbial Ecology, 38: 157—167

Chesson J, 1983. The estimation and analysis of preference and its
relationship to foraging models. Ecology, 64: 1297—1304

Dolan J R, 1991. Microphagous ciliates in mesohaline
Chesapeake Bay waters: estimates of growth rates and
consumption by copepods. Marine Biology, 111: 303—309

Dussart B H, 1965. Les différentes catégories de plancton.
Hydrobiologia, 26: 72—74

Fessenden L, Cowles T J, 1994. Copepod predation on
phagotrophic ciliates in Oregon coastal waters. Marine
Ecology Progress Series, 107: 103—111

Frost B W, 1972. Effects of size and concentration of food
particles on feeding behavior of marine planktonic copepod
Calanus pacificus. Limnology and Oceanography, 17:
805—815

Gifford D J, Dagg M J, 1988. Feeding of the estuarine copepod
Acartia tonsa Dana: carnivory vs. herbivory in natural
microplankton assemblages. Bulletin of Marine Science, 43:
458—468

Gnaiger E, 1983. Calculation of Energetic and Biochemical
Equivalents of Respiratory Oxygen Consumption. Polarographic
Oxygen Sensors. Springer-Verlag, Berlin, 337—347

Huo Y Z, Wang S W, Sun S et al, 2008. Feeding and egg
production of the planktonic copepod Calanus sinicus in
spring and autumn in the Yellow Sea, China. Journal of
Plankton Research, 30: 723—734

Ikeda T, 1985. Metabolic rates of epipelagic marine zooplankton
as a function of body-mass and temperature. Marine Biology,
85: 1—11

Jeong H J, 1999. The ecological roles of heterotrophic
dinoflagellates in marine planktonic community. Journal of
Eukaryotic Microbiology, 46: 390—396

Landry M, Lorenzen C, 1989. Abundance, Distribution, and
Grazing Impact of Zooplankton on the Washington Shelf. In:
Landry M, Hickey B ed. Coastal Oceanography of
Washington and Oregon. Elsevier, Amsterdam, 175—210

Lessard E, 1991. The trophic role of heterotrophic dinoflagellates
in diverse marine environments. Marine Microbial Food
Webs, 5: 49—58

Levinsen H, Turner J T, Nielsen T G et a/, 2000. On the trophic
coupling between protists and copepods in arctic marine
ecosystems. Marine Ecology Progress Series, 204: 65—77

Liu H, Dagg M J, Strom S, 2005. Grazing by the calanoid
copepod Neocalanus cristatus on the microbial food web in
the coastal Gulf of Alaska. Journal of Plankton Research, 27:
647—662

Sherr E B, Sherr B F, 1988. Role of microbes in pelagic food
webs: a revised concept. Limnology and Oceanography, 33:
1225—1227

Sherr E B, Sherr B F, 2007. Heterotrophic dinoflagellates: a
significant component of microzooplankton biomass and
major grazers of diatoms in the sea. Marine Ecology
Progress Series, 352: 187

Suzuki K, Nakamura Y, Hiromi J, 1999. Feeding by the small
calanoid copepod Paracalanus sp. on heterotrophic
dinoflagellates and ciliates. Aquatic Microbial Ecology, 17:
99—103

Wiadnyana N N, Rassoulzadegan F, 1989. Selective feeding of



156 46

Acartia clausi and Centropages typicus on microzooplankton. Acartia hongi on phytoplankton and micro-zooplankton in
Marine Ecology Progress Series. Oldendorf, 53: 37—45 Gyeonggi Bay, Yellow Sea. Estuarine Coastal and Shelf
Yang E J, Ju S J, Choi J K, 2010. Feeding activity of the copepod Science, 88: 292—301

PREDATION OF SEVERAL DOMINANT COPEPODS ON MICROZOOPLANKTON
IN CHANGJIANG RIVER ESTUARY

TANG Hong-Jun"?, SUN Song'

(1. Key Laboratory of Marine Ecology and Environmental Sciences, Institute of Oceanology, Chinese Academy of Sciences, Qingdao
266071, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract Predation of four dominant copepods (Calanus sinicus, Centropages dorsispinatus, Acartia pacifica, and
Euchaeta concinna) on microzooplankton was estimated in Changjiang (Yangtze) River estuary and adjacent waters by
in-situ incubation. E. concinna hardly fed on microzooplankton although it is a carnivorous species, and for other three
species (C. sinicus, C. dorsispinatus, and A. pacifica), the ingestion rate on microzooplankton (ciliate + heterotrophic
dinoflagellate) reached 0.66, 0.09, and 0.59 pgC/(ind-d), accounting for 29%, 24%, and 37% of daily carbon intake of
copepod on average, respectively. Heterotrophic dinoflagellate, as an important component of microzooplankton, contributed
30% biomass and 28% food intake of microzooplankton. The correlation between the ingestion rate of C. sinicus and the
initial concentration of microzooplankton was significantly positive, and the clearance rate on > 20 pm ciliate was
significantly higher than <20 pm individuals (P<0.01), indicating its preferences to larger individuals. Although the biomass
of microzooplankton was much less than that of phytoplankton, copepods preferred to feed on microzooplankton, as indicated
by the Chesson’s Index of selectivity. The three dominant species accounted for 77% of total abundance of copepod
community on average, but they could remove just 0.8% of the microzooplankton standing stock daily. Therefore, the
top-down effect by copepod on microzooplankton community is insignificant, and most microzooplankton biomass do not
enter copepod community via predation.

Key words copepods; microzooplankton; predation; Changjiang River estuary
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