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Contribution of Phytoplankton and Zooplankton to Total Organic
Carbon (TOC) in the Reservoir-river-Seonakdong River, Busan

You—Jung Lee’
Busan Metropolitan City Institute of Health and Environment(BIHE), Busan 46616, Korea

Abstract

Carbon biomass of plankton community, Total Organic Carbon (TOC) and Chlorophyll a (chl.a) concentration were
examined in the SeoNakdong river from January to December in 2014, to assess composition of phyto- and zoo-plankton
variation, to certify the correlation between chl.a and TOC and to determine the level of contribution of plankton carbon
content to TOC in the reservoir-river ecosystem. The correlation level between TOC and chl.a was low in the year 2014 but
exceptionally was highly correlated only during the period with cyanobacterial bloom. The high level of contribution of
plankton carbon content to TOC was attributed to cyanobacterial carbon biomass from May to November and to Cladocera
carbon biomass from March to May, November and December despite of its low abundance. These results suggest that there
were inter-relationships between phytoplankton, zooplankton and TOC and also subtle consistency of their properties through
the year. These patterns should be discussed in relation to the physiochemical and biological characteristics of the
environment, as well as to allochthonous organic matters from non-point pollution sources.
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Table 1. Pearson correlation matrix between precipitation and nutrients in the SeoNakdong river

precipitation TOC T-N T-P
Precipitation 1.000
TOC .195 1.000
T-N -.602" -251 1.000
T-P 940" 198 -655" 1.000

p-value(*¥*<0.01, *<0.05, n=12)
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Fig. 3. Monthly variation of phytoplankton and zooplankton abundance according to water temperature in SeoNakdong
river in 2014.
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Fig. 4. Interaction between phytoplankton abundance and zooplankton abundance and variation of plankton abundance
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September to October and I shows the low abundance of phytoplankton and zooplankton influenced with the
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Table 2. Dominant phytoplankton species and dominant zooplankton species according to abundance and carbon biomass in the
SeoNakdong river from Jan. to Dec., 2014

Dominant species (%) - Abundance

Phytoplankton

Dominant species (%) - Carbon biomass

Zooplankton Phytoplankton Zooplankton

Jan.  Stephanodiscus hantzschii (79%)
Feb.  Stephanodiscus hantzschii (59%)

Polyarthra euryptera (28%) Stephanodiscus hantzschii (66%)  Bosmina longirostris (51%)

Brachionus calyciflorus (21%) Stephanodiscus hantzschii (48%) Cyclops copepoda (45%)

Mar.  Stephanodiscus hantzschii (66%) Polyarthra euryptera (42%) Stephanodiscus hantzschii (49%)  Bosmina longirostris (51%)

Apr. Synedra acus (60%) Keratella cochlearis (38%) Synedra acus (62%) Bosmina longirostris (78%)
May Microcystis aeruginosa (31%) Bosmina longirostris (42%) Microcystis aeruginosa (84%) Bosmina longirostris (19%)
Jun. Microcystis aeruginosa (41%) Keratella cochlearis (48%) Microcystis aeruginosa (49%) Cyclops copepoda (30%)
Jul. Microcystis aeruginosa (29%) Keratella cochlearis (32%) Microcystis aeruginosa (26%) Cyclops copepoda (49%)
Aug. Microcystis aeruginosa (32%) Polyarthra euryptera (46%) Microcystis aeruginosa (24%) Bosmina longirostris(70%)

Sep.  Aulacoseira granulata f. spiralis (20%) Polyarthra euryptera (30%)

Keratella cochlearis (27%)

Anabaena spiroides (27%) Bosmina longirostris (30%)

Oct.  Aulacoseira granulata f spiralis (10%) Anabaena macrospora (58%) Cyclops copepoda (24%)

Nov.  Aulacoseira granulata f. spiralis (57%) Bosmina longirostris (44%) Anabaena spiroides (56%) Bosmina longirostris (87%)

Dec.  Cyclotella meneghiniana (68%) Keratella cochlearis (37%) Cyclotella meneghiniana (49%)  Bosmina longirostris (68%)

hantzschii, Synedra acus, S. ulna, Aulacoseira
italica, Cyclotella meneghiniana 0] S35l o]
S 51197 E2F Microcystis  aeruginosa,
Anabaena spiroides 50 &% 2 JERJHA g4
el A S Btk TS A S e
= WAl ot S8FY 2] A4S Bosmina
longirostris} Q712 Cyclops 4:0] %5 =4 YeRE S
v 7 A4l B8] A& ¢l 8% Polyarthra euryptera,
Keratella cochlearis7} 693} 8, 12Ho] &=A %A}
Z] It Table 3). o] Kim et al.(2005)2} Uhm and
Hwang(2006)2] -9} frAlet At S =29 94
Fo BE0] 3 243 S U] e BES)
gha AEo] ofsf Eebr]= Ak HAl:

3.3. TOC, chl.a skt SHIE EiA M| Aty
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HEFY ¥4 TOCS =2 A#aA7E ek
Ochiai et al.(1979)2} Morten et al.(2000)= 4 525
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Table 3. Mean cell volumes of dominant phytoplankton species and dominant zooplankton species

Phytoplankton
Species Cell volume (ur’ cell™) Related equation
Anabaena spiroides 575.2(5*50 pm)
Cyanophyta Microcystis aeruginosa 58.2
Microcystis ichthyoblabe 9.2
Aulacoseira granulata £. spiralis 281
Aulacoseira italica 571 logC = 0.758 log V- 0.422
Cyclotella meneghiniana 659 (Bacillariophyta)
Bacillariophyta Fragilaria crotonensis 210 logC = 0.866 log V- 0.460
Stephanodiscus hantzschii 686 (other phytoplankton)
Synedra acus 1,650.7 C: carbon content (pg C)
. 3
Synedra ulna 2,745 V' cell volume(ym)
Pediastrum duplex 293
Chlorophyta
Scenedsmus quadricauda 155.5
Cryptomonas sp. 4,400
Flagellates
Euglenia sp. 728.2
Zooplankton
Species Volume (x10° pr)
Brachionus calyciflorus 600
Keratella cochlearis 50
Rotifer
Polyarthra euryptera 500
Trichocera capucina 100
Bosmina longirostris 2,000
Cladocera
Daphnia galeata 2,500
Cyclops 1,500
Copepoda )
Nauplius 1,000
1260 125.0
[ ] (A) - July @ (B)
100.0 .
100.0 :
E 750 E June
> y=15659x-18592 ® o 0 e
1 50.0 r’=0.418 ® e e August .’
%. ! = 500 .9
© . y = 65.41x-210.76
2501 @ L Y 25.0 Sep. .*° 2= 0987
L o 00 ..' .
0.0 i i i i i 0.0
1.0 2.0 3.0 4.0 5.0 6.0 7.0 3.0 3.5 4.0 45 5.0 55
TOC (mgcCL™) TOC (mgcL™)
Fig. 5. Monthly variation of chl.a concentration along TOC concentration in the year 2014(A) and variation of chl.a

concentration along TOC concentration from June to September, 2014(B).
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