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 Eutrophication and succession of phytoplankton in reservoir of

 Kerea - monthly variations of plankton community in Lake

Soyang

                   Kyu-Song Cho, Eun-Joo Lee,Bomchul Kim
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   The community of plankton and the environmentai factors were investigated

in Lake Soyang from january to July l994. The relationship between

transparency and biovolume of phytoplankton was negatively correiated.

Phytoplankton ciominants in Lake Soyang were Anabaena spp., Microcystis

aeruginosa, Asterionella fonvosa, Asterionella gracillima helosira distans,

El>tnedra acus, and Asterococcus Iimneticus. Zooplankton dominants were

fo1.yarthra spp., kbratella spp., Asplanchna placentuJa, Bosmina coregonit, and

I]aphnia Ioagispona. Pl}ytoplankton and zooplanktoR were clearly related each

other with respect to biovolume, not to numbers. IWcrocystis aeruginosa

rapidly increased and Z]apt)nia Jongirostris disappeared iR july, because

AficrocLystis aeruginosa secret toxic substances to llaphnia Iongirostris.

Transparency decreasecl from January to juRe, but increased in July. The

highest number of phytoplankton was obserbed in April, and one month 'later,

the zooplanl<ton reached a maximal level in populatioR density, implicating

that spring bloom of phytoplankton was good feeding ¢ondition for
zooplankton.
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   Introductien

   Eutrophication phenomena reflects the variation of speciation community in

Lake as well as the increase the cell number of plankton. On seasonal

succession, a dominant phylum in plankton is known to Bascillariophyta in

winter, Chlorophyta and Cyanophyta in summer through autumn. Specially,

Cyanophyta blooming occurrs in eutrephic iake with high phosphorus suppiy and

low NIP ratio (Mcqeen and Lean, l986; Smith, l983; Stockner et al., l988).
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Some species of Cyanophyta cause a foul smell in rufining water and form scum

on the surface of Lake, Several Cyanophyta are toxic to zooplankton, and

reduce the feeding and assimilation as well as the survival and growth rate

of various zooplankton. The deletion of Llaphnia are observed iR the blooming

season of Cyanophyta, especially thcroqystis aeraginosa(George and Edwards,

l974; Jones et al., 1979). High fractioRal ratio of cyanophyta in total

population of phytoplankton is found in summer(Kim et al., 1988, l989; Lee

and Cho, 1994). Ecological aspects of Lake SoyaRg has been examinecl for

many years (Cho, l974; Cho aRd Kim, 1982, 1983; Cho et al., 1989; Kim et al.,

1985a, l985b, l988, l989; Lee and Cho, l994). Purpose of this study is

through the variation of plaRkton cleared phyto. and zooplankton's

relationship.

   Materials and Methods

1. Bescription of the study area

  Lake Soyang is a long and narrow reservior with the length of 60 Km; and

the mean width of O.5 Km. The shape of Lake Soyang can be classified as

dendritic type, a common shape of large artificial lakes impounded at deep

cannyons. The depth of Lake Soyang is the largest in Korea and its mean

hydraulic residence time is one of the longest in Korea(about O.75years) due

to the relatively small inflow in comparision with its large capacity
(Fig. 1).

2. Metheds

  2.l. Environmental fac£ors

   Water temperature was mea$ured wKh thermister--type thermometer and

transparency was Secchi disk(¢ 25 cm) at study si£e, Samples were filtered

through GFIC glass fiKer papers, Filter papers were the stored at -20 ℃

for the analysis of chlorophyll a and filterate waters were stored in 4 ℃

not more than two days uBtH the analysis of dissolved Rutrients. Nutrients

were analyzed according to S£andard Methods (APHA, 1987). For the
measurement of chlorophyll concentration, the filters were ground in tissue

homogenizer with 5 ml of 90 % acetone, and were then centrifuged for removed

turbidity. Ceficentration of chlorophyll were determined by the



spectrophotometric method of Lorezen (1967). Phosphate concentrations were

determiRed by ascorbic acid method, The amount of total phosphorus was

determined according to Standard Method (1987), P04-P used Stephens (l963).

   2.2. Biological facters

   500 ml of water samples were fixed by Lugol's solution for the study of

phytoplankton community. PhytoplaRkton cells were concentrated by the

settling method (Sukhanova, 1978). After settling more than two weeks,

slipernant water was decanted by siphon, and phytoplankton was exRwined under

light microscopes (×400), and cell number was counted with Palmer-Maloney

counting chambers. Phytoplankton species were identified accordirig tothe

manual of Huber-Pestalozzi (l968), Kirose afid Yamagishi (l977), J!KY(l964),

and Cho(1993). Zooplankton was collected by filterating the sampled water

with a 100 tma mesh net, and was then fixed with 4 % formalin, and was counted

under light microscopes (×4eO) with Palmer-Maloney counting cha!#bers.
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              Fig. I. Map showing tlTe suu}plir]g siLes in Lake Soyang.

   Result and discifssion

   Figure 2 shows surface temperature at the dam ske. It is always above 4

℃, and its highest temperatttre is 30.7 ℃. Transparency is high in winter

when the number of plankton cell is low except the early June. This seasoR

has the lowest transparency value because of high amount of floating matter

better. Spring blooming season iR AprH has low transpareficy value of about

2.l m.
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   variation of phosphrtts is shQwn in Fig. 4. The highest

  of phosphorus was measured in a sample of the late jufie.

this tizae was Anabaena spp., Microcystis aeruginosa. Highest
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phosphorus concentration at the late june is probably due to the floating of

these species w}iich accelerate the phosphorus accuutulation at surface area.

Concentration of chlorophyll a is largly decreased from the late May to the



180

M
E
)
.
MM

o

1000
800
600
400
2ae

  o

6000

4000

2000

  o

600

400

200

  o
4oo

300

2eo

 100

  o
4000

3000

2000

1000

  o
400

 300

 200
 1OO

  o

Metasira spp.

Asten'onella Spp･

Slynedrd spP･

Anabaetut spp･

Fhagilaria crotonensis

Alicrocysrisaeraginosa

pt

g
ti
.c-

15000

leooo

 seoo

   o

1seoeo

loooeG

50000

   o

lsoooe

100000

50000

   o
25000

20000

15000

looeo

 5000

   o
 6eoo
 5000
 4000
 3000
 2ooe
 loeo
   o

Asplanchna spp.

Keraieiia spp,

Polyarthra spp･

Bas7nina spp,

D(rphnia spp. lpv,

                                             7142f28116244 111824306i12227S1320273 S14244 71426       714212ellM44111ew4306t12za7513202738t424471426                                             Jan. Feb. Mar. Apr. May Jun. Ju].       Jen. Feb, Mar. ApT. Mav Jurt. JuL

                   Month Month
    Fig･ 6･ iC, hha,nkg,e sO.fyp,h.yglf}glff"tctJo,e.dlog℃te)a. t}l speCies at Dam slte Fig. 7.i,Clh.,ankg,ese.fyz,o,ogelg,nk. to}i,dl .or6}'gn4a)n,t species ai Dttm s;te

early june. This season has !owest phytoplankton concentratiofi wheareas

zooplankton is very high, suggesting tha£ this season is water clear time.

Phytoplankton dominaRts were Anahaena spp., AIicrocysti's aei'qginosa,

Asterionella forziosa, AsterianeUa gracillima, delosira distans, Synedra

acus, and Asterococcus iiazt?eticus. Zooplankton dominants were fo1.yarthra

spp., korateHa spp., Asplanchna placentula, Bosraina coregoni, and llaphnia

longispona. Fig. 6 and 7 showed seasonal change$ of those species.

   Total number of zoo. ar}d phytoplankton is shown in Fig. 8, The highest

number of phytoplankton was observed in April, and one month later, the

zooplankton reached a maxinal level in number, implicationg that spring Sloom

of phytoplankton was good feeding condition fer zooplaRkton.

   Zooplankton has specifical feeding habit and usually they cannot take

species bigger than their own body. For this reason biovolume of

zoeplankton and phytoplankton was measured, and compared each other (Fig. 9).
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   k was also observed that the zooplankton's peak time follows

phytoplankton's blooming. Highest number of phytoplEmkton was found during

ll to 22, April, but peak time in biovolume is duriRg 27, April to 5, May.

This phenomena was caused by Elynectra spp., fragilaraia crotanensis. The

peak time o£ zooplankten was from 13 to 20, May. But biovolume's peak season

was from 3 to 8, June. Dominant species of this season was daphnia spp which

has large biovolume. The relationship phytoplankton and zooplaRkton was

clearly appearecl on biovolume, not on cell numbers. Microcystis aerqginosa

was rapidly increased in July because of high water temperature. At this

season was disappeared I]aphnia. In some lakes, it was showed that

Cyanophyta at blooming season do not inclued I]apt}nia (George and Edwards,

l974; Jones et al., l979). LLaphnia was identified as bacteriovores at the

blooming season of Cyanophyta in Lake Soyang (Sim, Ahn, 1992). Figure 10

showed the relationship o£ phytoplankton' biovolume and transparency. It was

negatively cerrelated. Figure 11 showed diversity indices of phytoplankton,

which was the lowest valtte at Spring blooming season.
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   Conc1usion

   ln this study, environmental factors and the ecological aspects of

phytoplankton and zooplankton in Lake Soyang were weekly inves£igated from
                                                                   t
January to July, 1994. Water temperature was always above 4 ℃ and highest

temperature was 30.7 ℃. Transparency was decreased from January to June,
but increased in jdly. Phytoplankton dominants in Lake Soyang were Anabaena

spp., Micr'ocystis aerqginosa, Astericmella foflnosa, Asterionella gracillima

helosira distans, Synectra acus, and Asterococcus Iiazneticus. then

Zooplankton domiRants were f]blvarthra trigla., keratella spp., Asplanchna

placentula, Bostaina coregoni, and Ilaphnia longispina. The relationship

phytopalnkton and zooplankton was clearly appeared on biovolume, not on

nuthbers. ieficroqystis aer'qginosa was rapidly increased and hajtthnia

longfrostris ivas disappeared in july. It is considered that l]aphnia

longirostris evade Alicrocystis aeraginosa. The relationship between

transpareficy and biovolume of phyteplaRkton was negatively correlated. The

highest population size of phytoplankton was in April, and one month later,

She zoopiankton has peak times, suggesting £hat spring bioom of phytopiankton
was good feeding condition for zooplankton.
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