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Feeding Ecology of Sinocalanus tenellus Copepoda Calanoida

Grazing on Phytoplankton in Saline-alkaline Ponds

ZHAO Wen' 2 DONG Shuang-Lin®> 1. Dept. of Aquaculture Dalian Fisheries University Dalian 116023
China 2. Fisheries College Ocean University of Qingdao Qingdao 266003 China . Acta Ecologica Sinica 2002 22 5
682~687.
Abstract A direct counting method and present absence method observed chlorophyll-a content of nature pond
phytoplankton with and without addition of copepods were used to estimate in situ grazing capacity of a brackish
copepod Sinocalanus tenellus grazing on phytoplankton in saline-alkaline ponds located in Zhaodian Fish Farm
Latitude 37°17'N  Longitude 117°55'E  Gaoqing County Shandong Province from 4 May to 7 May 1998
aimed to provide the scientific evidence for understanding of the features of energy flow and substance cycling in
saline alkaline ponds and better performing of water management and studying of possibility of mass cultivation
of the copepod used as food of shrimp and fish.

To ensure a natural food composition plankton organisms were obtained from pond water drawn from a
depth of 0.5 m. The pond water was sieved through a 35pum mesh to remove most of zooplankton and then were
placed all jars. A part of the water was original water sample. Adult copepods were obtained by plankton net <
64pm in mesh from pond 00 and were first adapted for 2 h to one or other food condition and then 300~
5000 individuals were placed in each experimental bottles 1 L in volume light and dark . Suspensions without
copepods served as controls. All jars were then placed in the pond at 0.5 m depth for 24 h. Density biomass and
chlorophyll a concentration of phytoplankton among of original experimental and control series after 24h were
measured. 4 experiments were conducted. During the experiment salinity was 3 total alkalinity was 4.47

mmol L water temperature was 17~23C pH was 8.32~8.96. More over the effects of starvation and food
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content on ingestion of S. tenellus were conducted followed the mentioned methods.

The results showed that the clearance rate of S. tenellus is 1.73155.16 pl ind. - h  the grazing rate is
922538 cell ind h or 0.727.7 ngC ind. - h . The different of the grazing capacity could be due into the
variation of water temperature and the density of phytoplankton in in situ pond #00. Both methods gave similar
results P>0.5 z-test . Most of grazing rates of S. tenellus in the present experiments were higher in dark
groups OL 24D than that of the light groups 12L 12D . Compared to constant feeding experiments the
clearance rate and ingesting rate of S. tenellus after starvation were significantly decreased P <<0.01 . The
grazing rate and clearance rate of the copepod were increased with the increasing of the concentration of
phytoplankton chlorophyll-a in the present experiment.

It was obvious that the grazing capacity of S. tenellus could be significantly influenced by the food
concentrations. Major phytoplankton species of pond ¥ 00 were Dactylococcopsis rhaphidioides  Phorimidium
tenus  Chroococcus minor — Isochrysis galbana  Prymmnesium parvum — Glenodinium gymnodinium  Navicula
halophila  Cyclotella sp. Euglena viridis Chlorella vulgaris Qocystis solitaria  Kirchneriella contorta
Crucigenia lauterbornei and Scenedesmus acuminatus. The abundance and biomass of phytoplankton in
experimental bottles were significantly impacted by the grazing of S. tenellus. There is Cyclidium sp. in the
incubation water of experiment 1 and the density of which in original water and control groups were 6. 48 X 10°
L. however it was not seen in all treatment groups. S. tenellus grazed most effectively on phytoflagellates such
as C. mino G. gymnodinium E. viridis O. solitaria and Cyclotella sp. ect. On the basis of numbers per
liter the selective feeding indices were 0.81 0.75 0.72 0.61 and 0.35 respectively. However S. tenellus
does not like to eat some of filament cyanobacteria such as D. rhaphidioides and P. tenus the selective feeding
indices were — 0.89 and —0.62 respectively. Those evidences demonstrated that S. tenellus is a species of
omnivorous copepod which feeding priority on ciliates protozoa from the food composed of planktonic algae and
ciliates protozoa. This is coincidence with results of field observation 1i.e. not ingested well ciliates such as
Cyclidium sp. and Strobilidium sp. were found in faeces particulate of S. tenellus.

Key words grazing rates Sinocalanus tenellus phytoplankton saline-alkaline pond
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Strobilidium sp.

1 1x10° L mg L
Table 1 Phytoplankton abundance and their biomass in different bottles before and after the experiments
0h 24h  12L 12D 24h  OL 24D
. Original filter
Experiments
water at 0 h Control Treatments Control Treatments
57.83+14.91 46.99 £ 11.46 30.82+4.73 35.02+3.65
1 3967 16.18 12.36 £4.03 11.01+£2.87 19.31+4.33 17.27+1.47
5 41.96 5.15 75.81+£9.03 56.63+£9.96 27.69+5.11 21.91+£1.63
’ ’ 11.07+£2.23 7.34+0.66 6.43+£2.30 3.30+£1.37
3 42.15 7.59 102.0+£86.48 47.13£43.27 72.64+£11.56 60.16+5.14
) ’ ’ 18.29£1.04 7.80£2.80 18.75+£8.02 18.0x4.46
43.67£6.60 22.34£3.81
4 10.38 1.38 3.92+0.68 2.10£0.36
2 12L:12D
1.73155. 164l ind.- h 922538 cell ind.: h 0.727.7 ngC ind. h
»>0.5 ¢
2

Table 2 Mean grazing rate of Sinocalanus tenellus on phytoplankton in saline-alkaline pond

Grazing capacity

a

Experiments Cell count method

Present or absent method

121 12D 0L 24D 121 12D OL 24D
1 F a 8.65%0.05
b 1.73+0.01 3.62+0.01 5.36+0.03
G c 92+13
d 0.0010 £0.0002 0.0017£0.0001 0.0022 £0.0003
2 F a 12.14+0.03
b 2.43£0. 01 1.54+0.01 1.18£0.01
G c 112+ 11 1156 £ 120
d 0.0007 =0.0001 0.0063 £0.0005 0.0007 £0.0001 0.0008 £0.0001
3 F a 32.19£1.04
b 6.44+0.00 5.48+0.01 5.21+0.01
G c 287+35 104 £24
d 0.0022+0.0003 0.0008 +£0.0002 0.0028 +0.0003 0.0034 +0.0002
4 F a 27.93+3.89
b 155.16 £8.79 55+2.36
G c 2538 £295
d 0.0120+0.0016 0.0538 +0.0006
F Clearance rate a ml L h b pl ind:-h G Ingestion rate ¢ cell ind. h d pgC ind-
h
2.3
P<0. 01 ¢- 3
2.4
a 1
2.5

ESD
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3
Table 3 The effect of starvation on ingestion rate of Sinocalanus tenellus
Starvation Control
Clearance rate Grazing rate Clearance rate Grazing rate
pl ind. h pg C  ind- h pl ind- h pg C  ind- h
112+7.76 0.0076 =0.0009 155+8.79 0.0120£0.0016
4
45 140 .
= W o {35 & o
= i —o—F g Table 4 Selection index of Sinocalanus tenellus on the major
2B J30 R
;,:‘ h phytoplankton in saline-alkaline pond
2 or 425 2
g a5k T
g ok 120 E Density of
-]
d 415 § Phytoplankton  algae at 0 h . Si
o 15t g L% 10° T ESD pm
L 0k 10 # -
b £ a 4.76 3.86 ~0.8875
B o5 o
5 < 0.86 7.26 —0.6170
0 1 1 1 I 0 ®
1002 1838 36.00 43.66 116.52 5 3.46 5.20 0.8100
WA Food concentration(ug chi-a/L) Y 21.63 5.00 0.2900
© 0.86 8.30 —1.0000
® 0.43 19.7 0.7480
@ 2.59 6.20 0.3505
® 2.16 24.8 0.7183
1 Chl-a G © 3.89 3.37 0.1800
F 10 0.86 9.14 0.6123
1 _
Fig.1 The effects of food density on the clearance rates L.73 3.37 0.2500
d foeds (s P i 12 0.43 5.35 0.5351
and leeding rates of Sinocalanus tenellus @ Dactylococcopsis — sp. @ Phorimidium  tenus ®
3 Chroococcus minor @ Isochrysis galbana @ Prymnesium
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solitaria 11 Kirchneriella contorta 12 Scenedesmus
acuminatus
Hada & Uye *
Hirano Oithona
davisae Hada & Uye *
4 Hada& Uye * 10 L

Hada& Uye *

63 155 103ml cop d

9 11

I~ mM~-N N~V
47.8 87.4  66.3 % d
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Adrian Cyclops vicinus Balaton H4C 70
~124pl ind. h Heiligesee e 32~58ul ind.: h
Calanus finmarchicus Pseudocalanus minutus Acartia clausi
Temora longicornis Centropages hamatus Calanus helgolandicus
Oithona . similis FEudiapromus gracillis 4000~240000 900
~9100 100~ 10400 8400 13000 10000~36000 20 183 ~296pl ind.- 24h ©7 ! 1999
267ul ind. - 24h o 4
111
Thalassiosira 13.8% 7.3%
87.6% 25.6% M
Engstrom 12
Furytemora affinis Acartia bifilosa
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