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Effects of Fish on the Grazing Pressure of Zooplankton in the Artificial Mesocosms
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Abstract

In a natural water body, a useful ecotechnology to reduce standing crops of phytoplankton is to strengthen the top-down force
of zooplankton. However, the predation of fish for zooplankton can make the force weak. This study was conducted to find out
the effect of fish on the grazing pressure of zooplankton in the mesocosms established in a eutrophic stream (Kyongan Stream)
from October to November in 2010. In the corral with fish, chlorophyll a concentration increased, and a small size cladoceran
Bosmina longirostris was dominant. In the corral without fish, chlorophyll @ concentration decreased along with the
domination of a large cladoceran Daphnia galeata and a large copepod Eudiaptomus japonicus. The size-selective predation
of fish appeared to miniaturize the zooplankton community, to narrow their food-size spectrum, and to weaken the top-down
force.
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Fig. 1. The location of mesocosms (A).
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Table 1. Experimental condition of the mesocosms

Fig. 2. Structure of mesocosms.
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Fig. 3. Variation of abundance (a) and biomass (b) of zooplankton in mesocosms (C) with fish and (E) without fish.
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Table 3. Dominants and subdominants of zooplankton based on abundance in mesocosms
Corral Date Dominant species % Ind./L Subdominant species % Ind./L
10.18 Keratella cochlearis 42.1 1,216 Bosmina longirostris 19.7 570
10.19 Keratella cochlearis 32.9 900 Bosmina longirostris 23.7 648
Inflow 10.22 Bosmina longirostris 43.2 2,976 Polyarthra vulgaris 29.3 2,015
10.26 Polyarthra vulgaris 60.3 1,505 Bosmina longirostris 224 559
11.02 Bosmina longirostris 74.4 1,354 Copepodid 12.2 222
11.16 Bosmina longirostris 722 53 Synchaeta oblonga 11.1 8
10.13 Keratella cochlearis var. tecta 424 602 Polyarthra sp. 30.3 430
10.15 Keratella cochlearis 46.2 2,336 Polyarthra vulgaris 253 1,280
10.18 Keratella cochlearis 58.7 2,812 Polyarthra vulgaris 23.8 1,140
c 10.19 Keratella cochlearis 65.9 4,026 Polyarthra vulgaris 20.5 1,254
10.22 Keratella cochlearis 53.6 2,970 Polyarthra vulgaris 32.7 1,815
10.26 Polyarthra vulgaris 38.5 1,100 Keratella cochlearis 21.5 616
11.02 Keratella cochlearis 20.4 511 Polyarthra vulgaris 20.4 511
11.16 Keratella cochlearis 29.2 593 Bosmina longirostris 25.8 524
10.13 Lepadella acuminata 40.0 630 Polyarthra remata 143 225
10.15 Keratella cochlearis 49.6 2,010 Polyarthra vulgaris 18.5 750
10.18 Keratella cochlearis 57.1 1,008 Polyarthra vulgaris 14.3 252
B 10.19 Keratella cochlearis 42.9 1,122 Bosmina longirostris 13.0 340
10.22 Keratella cochlearis 37.6 1,280 Polyarthra vulgaris 243 832
10.26 Polyarthra vulgaris 313 440 Bosmina longirostris 28.1 396
11.02 Bosmina longirostris 46.2 392 Nauplius 29.0 244
11.16 Copepodid 45.0 359 Bosmina longirostris 243 194
oy 49 Fadle A4R 2 2479 2dEE =% Age 49 2w d2FC) wsy HJoug A4F
o oole AF Futd §UY 2 AGR[] Bosmina % 2779 Hlgo] ETd Hst L AY Fiol
longirostris 7t %3 =t Zlefl o7} vkl FEH(Table 3). E YRR A2FY 97477 gFEES ARG
Bosmina longirostris & ¥ 979 WZAHAAN F2 £3 WE2HO)Y SEZFAEY & AA F(biomass)> A
st Edste FoIHIET 5, 1995 #2305, 2010). Fog 442 Frlsle 4FS Byod A4R9 vg
ARE FYHA B AWTE)Y FEEFYAEY 3] o] Eobdt L uGnHFig 3). F2 $HIE A%F

Table 4. Dominants and subdominants of zooplankton based

on biomass in mesocosms

Corral Date Dominant species % ugC/L Subdominant species % ugC/L
10.18 Bosmina longirostris 83.2 485.6 Bosminopsis deitersi 5.7 334

10.19 Bosmina longirostris 79.2 610.1 Bosminopsis deitersi 20.2 160.1

Inflow 10.22 Bosmina longirostris 82.7 2,407.7 Bosminopsis deitersi 10.6 307.6
10.26 Bosmina longirostris 84.0 526.3 Bosminopsis deitersi 8.1 50.6

11.02 Bosmina longirostris 80.1 995.1 Copepodid 15.5 190.6

11.16 Bosmina longirostris 82.5 514 Daphnia galeata 17.2 10.7

10.15 Bosminopsis deitersi 51.5 142.0 Asplanchna herriciki 27.1 74.8

10.18 Asplanchna herriciki 60.2 132.9 Polyarthra vulgaris 13.1 28.9

10.19 Bosmina longirostris 39.7 65.8 Asplanchna herriciki 22.5 373

C 10.22 Asplanchna herriciki 50.1 51.4 Polyarthra vulgaris 40.1 41.1
10.26 Bosmina longirostris 64.4 351.2 Bosminopsis deitersi 17.2 93.8

11.02 Bosmina longirostris 53.8 3135 Copepodid 322 187.9

11.16 Bosmina longirostris 82.2 719.8 Copepodid 6.1 52.3

10.15 Asplanchna herriciki 29.5 71.7 Bosminopsis deitersi 29.3 77.0

10.18 Bosmina longirostris 74.0 169.3 Bosminopsis deitersi 22.1 50.6

10.19 Bosmina longirostris 44.4 313.9 Bosminopsis deitersi 31.1 220.1

E 10.22 Bosmina longirostris 71.3 576.7 Bosminopsis deitersi 22.1 178.5
10.26 Bosmina longirostris 81.6 383.9 Nauplius 7.5 355

11.02 Eudiaptomus japonicus 45.5 398.7 Bosmina longirostris 389 3413

11.16 Daphnia galeata 55.8 418.1 Eudiaptomus japonicus 24.5 183.6
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Fig. 4. Standing crops of phytoplankton (a) and chlorophyll a concentration (b) in mesocosms.
Table 5. Dominants and subdominants species of phytoplankton in mesocosms
State Date Dominant species % cells/mL Subdominant species % cells/mL
10.15 Cryptomonas ovata 26.9 563  Cryptomonas coma 16.7 350
10.18 Cryptomonas ovata 36.8 1,813 Cryptomonas coma 259 1,275
10.19 Cryptomonas ovata 30.9 1,850  Cryptomonas coma 253 1,513
Inflow 10.22 Eudorina elegans 21.6 1,860  Microcystis wesebergii 14.0 1,200
10.26 Cryptomonas ovata 212 750 Eudorina elegans 15.1 533
11.02 Volvox aeuena 70.7 18,000  Nitzschia palea 9.5 2,425
11.16 Melosira varians 244 1,100  Nitzschia acicularis 20.8 938
10.13 Nitzschia actinastroides 60.7 26,167  Cyclotella meneghiniana 8.8 3,778
10.15 Nitzschia actinastroides 27.6 1,017 Cyclotella meneghiniana 17.6 650
10.18 Cryptomonas coma 33.0 1,600  Micractinium pusillum 17.5 850
C 10.19 Micractinium pusillum 39.7 1,788  Cryptomonas coma 26.6 1,200
10.22 Cryptomonas coma 16.3 700  Klebsormidium flaccidum 15.2 650
10.26 Chlorella sp. 46.3 64,380  Ankistrodesmus falcatus 16.4 22,785
11.02 Chlorella sp. 38.6 15,333 Aulacoseira ambigua 21.6 8,600
11.16 Chlorella sp. 70.8 34,000  Klebsormidium flaccidum 233 11,167
10.13 Nitzschia actinastroides 54.2 48,000  Cyclotella meneghiniana 8.9 7,920
10.15 Cyclotella meneghiniana 25.7 208  Cryptomonas ovata 21.6 175
10.18 Cryptomonas coma 28.4 813 Cryptomonas ovata 20.1 575
B 10.19 Cryptomonas coma 49.9 1,450  Cryptomonas ovata 13.4 388
10.22 Cryptomonas coma 324 1,476  Cyclotella meneghiniana 31.6 1,438
10.26 Volvox aureus 60.1 9,500  Cryptomonas ovata 123 1,950
11.02 Cryptomonas coma 54.7 850 Cryptomonas ovata 12.9 200
11.16 Cryptomonas coma 37.4 333 Scenedesmus armatus 14.9 133
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Fig. 5. Variation of chlorophyll a concentration and individual biomass of zooplankton in mesocosms (a) control (C),

(b) experiment (E), (c) inflow.
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