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Seasonal Change of Phytoplankton Community and
Water Quality in Yeongsan River Watershed
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Abstract - Environmental parameters and phytoplankton community structure wer e investigated
at four sitesof Yeongsan River between April 2010 and December 2011. The standing crops of the
phytoplankton ranged from 275cells - mL ™! to 58,600 cells - mL ! with an average of 5,850 cells
- mL~L The dominant species were Cyclotella sp., Stephanodiscus sp., Aulacoseira granulata,
Scenedesmus quadricauda, Pediastrum biwae, Coelastrum sp., Aphnizomenon sp., and Oscillatoria sp..
The most dominant species was Stephanodiscus sp.. The concentration of chlorophyll-a ranged
from 2.3mg - m3to 164.2mg - m~3. The phytoplankton community structure of the survey area

was influenced by temperature and rainfall.
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s
et al. 1986; Kimmel et al. 1990; Sim 2003). >t ] ¥ oj A &=
23} Fhgole Fardel S, oI Fell w2
Z7}o] 9435 Ao dubA o]t} (Sommer et al. 1986).
2 ATl JabieAl o] 4712 A A el A 2010

L 24717 8 27

Q7 20104 49%E 20119 129744 A4
F 409 AR AR (YL R ek, Y2
A, Y3 A 439, Y4 A BhlE)ste] 9 2
2AHg AAlskle(Fig. 1). A 25 44e) A%

WRE Ee W3 pAel & F& AP =

Ank HAEA 35 42 (Temperature), $4~0]%
= (pH), £Z=4k4 (Desolved oxygen, DO), A7 A==
(Electric conductivity, EC)= o3& 42 =47] (YS
5700, YSI Inc)E o] &3le] ZA3slglom, dA oA A

Yeongsan-river
@ sampling site

0 40 Kilometers

200 kilometers

Fig. 1. Sampling sites of Yeongsan River (Y1: Najusi Noanmyeon, Y2: Najusi Geumcheonmeon, Y 3: Najusi Wanggokmeon, Y4: Ngjusi

Dasimeon).
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& AE ofolzutti] WA WA Thsq 3 W
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mical oxygen demand, COD), %2 4~ (Total nitrogen, TN),
2¢] (Total phosphorus, TP), #--#-&4 (Suspended solids,
SS) % Chlorophyll-a 8- =232 A § (Ministry of
Environment 2012) 2! Standard method for water and waste-
water (Greenberg et al. 1992)¢)] F3}o] H-A )9}
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Qrbdel Aol ARelM 2ARE o]3ehE f7desl
< Table 13} #t}. 422 2~31°Co] H9l=2 vepge
™ g 184°C2 A<l fdete] =i 7
2 Fdshet (Kim 2003). v A4 =57 73k w3}

o

vepgton 20119 99 FHHgE vebith pH: 6.3
~9.1°0] W= Yelgtom ¢ 747 o]F A<l 67
~8.9¢} w]5=a}A vebgtet (Kim 2003). 17k pHel w3}
2010\ ws) 20115 0] oh4 F7b8lol A o]+ A&
ZHIEY] FAE=RS wEtelx A=A gl (Anet
al. 2012). DO: 4.2~14.1mg - L2 ¥z Yephto
w3l 7)e] PjRE 8mg - L7 o5k s fA151%
om HF 91mg- L2 Yehgon, D09 =+ A
ol FolA|a ofFol HolA= AgE HEpie] 2=
o g=A )L o 4= 9Jglt}(Cho et al. 1999; Jeong et al.
2010). SS= 4.9~229.6mg - L o] Wz Jehtor
Y1AAF} Y2 A A o] vlH 2 T2 Yebgth

oJokele] A$ EA 4 1.749~10.780mg - L 1o
Az vebgom A7) #A Jehgton F5E A
s 73 nyoh $A4: 9 4683mg - LR
et T 201010l = 840, 20113 o) = 99| 7} ke
xR Gehgn oj#d A ATl w4 #4149
o7t Aulrlel HolEHA F=rt WelAe oA o
T Ao} vjg ko w yehgon, of2idt 1l
E wx edEe] A7 AFseE <l 34
HE & o3 AYe ¢ 4 Aok (Kang and An
2006). FA sk B2l Y1 A A Y2 24 o]
Y3 A A7 YA RAAH vls vl gA ebdon #
o] Y1A]HelA] 10.780mg - L 0] == 714 =4
byt %<2l 0.083~0.838mg - L™t2] Wz vehyt
or HF 0292mg - L2 elygton, 240 W3}
i AR el

BOD: 1.8~135mg - L™1¢ Wz velyton HF
49mg - L'=A $uel st s Qs Fel
AT W BE~ gL #4E Btk COD: 25
~164mg - L9 #HY=z Jehytoen HHF 83mg- L1

Table 1. Average of water environmental factors at four stations of Y eongsan River from April 2010 to December 2011

2010 2011

Y1 Y2 Y3 Y4 Y1 Y2 Y3 Y4
Temp(°C) 206 20.1 21.0 208 16.7 16.7 16.7 16.6
DO(mg - LY 76 78 8.1 8.4 9.8 102 9.9 9.7
pH 7.2 7.2 73 73 73 76 7.7 75
Chi-a(mg - m™) 196 19.7 29.2 324 38.7 436 49.1 40.1
T-N(mg - LY 4552 4.267 4.129 4.06 5.654 5.045 4734 45
T-P(mg - LY 0.305 0.276 0.258 0.238 0.406 0.324 0.267 0.2
BOD(mg - LY 453 43 41 402 5.6 5.6 5.3 5.3
COD (mg - L9 7.95 7.9 8.1 8.06 8.4 8.8 8.9 8.6
SS(mg - LY 33.0 376 36.8 4853 346 37.42 293 40.7

Temp; Water Temperature, DO: Dissolved Oxygen, Chl-a: Chlorophyll-a, T-N: Total Nitrogen, T-P: Total Phosphorus, BOD: Biological Oxygen Demand,

SS: Suspended Solid and COD: Chemical Oxygen Demand
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Number of species

Month

Fig. 2. Monthly variation of Number of speciesin Y eongsan River from April 2010 to December 2011.

2A HE~ofzhj®e] £28 ugivh BOD2} COD2J
AP Es oA AFZA el uls] 1.04W), 1.254) =7}
stglom, 33 A 7)1l AL @ BOD: FUst
o, CODE 3 w4 s13ks AE »gr(Kangand An
2006). 7 35 =¥ AHH= 825 el ew COD
= BOD9| of 2ufz uvepyich 9 AFAdAE 447
A7) AF71Zbel g ste] YRR Alelmz o] =
AtA e} A H A o2 wlwshs dE A v @
chEoh

AEERIES s

)
2010 44RE 20114 129714 dAPE 541 4709
AH 2] AL A A Y AEEFIES] ALA Wi
Fig. 29} 29hv}t. =443 %7} (Bacillariophyceae) 43
%, %27} (Chlorophyceae) 93%, F=7} (Cyanophyceag)
16% 123 7elRfF 2% 07 E 174%0] 23 7
o2 eyt ¥52E F 2L 27 24%, 527
53%, Y27} 9% S0 =x7}o] FE o]F:= EAS
wdon], mxs FE7ke] ol WA FAEY %
2 Choi et al. (1995), Jeong et al. (2010)2] <3 AH7}& oAt
oz & Ao FARE F FAE BT 20109 =4
3 27 30%, w2k 4% dxT) 8%, Ve
17202 & 99%0] FALEF oW 20114 RAME &
TR 3%, H27) 84%, Fx7t 13%, Vet 18%o
2 F 149% ] FA}E gt} 20103 vls] 20114 ¢] =

el ol ZAbsl ¥ Ao tekd &

gl

~33% (20114 109), Y2 A AellA] 7% (20114 29)~
33% (20119 64), Y3 A AH A 6% (2010 11Y)~27
2 (20119 49), Y4 R A4 63 (20101 11¥Y)~24%
(20119 6%)2] WS w2 393 A F Y1 A
A zAIAM 7 94 ¥EE dx7) 63, 27 17
3], xx7F 9312 Jepylth. Y2 23] 7hE ¢4 % 3
S Fx27 103, =27 173, =27} 1232 JERy
o Y3 AALE G2 113, 27 163], x27)F 123]=
vebdth Y4 23> Fx27) 123, 727} 173, %27
83], 7|eb} 1312 viebdtt 471 2] AAHAA 2F
el 34 wEs} b skor] YAXRE A 95
7 oee wxgoz vehdd sFe 245 @
347 44 ¥ vebge

AAA HIEAS AFEY B 7x7tel Cyclo-
tella sp., Sephanodiscus sp., o Soll= %7}l Scenede-
smus quadricauda, Pediastrum biwae 2! Coelastrum sp. £}
TFZ7+e]l Aulacoseira granulataz} 93 3stg o, 713
7Agol= F=7+2 Cyclotella sp., Stephanodiscus sp. 2}
T z7}¢l Aphanizomenon sp., Oscillatoria sp.7} $-% 3=
oz zAMESIE 53] 20114 193E 49741 A
Z| Ao 4] Cyclotella sp.¢} Sephanodiscus sp. %7} o]
A= Aoz Yy dtRE 24 dx27e] ¢
Aske 847 A3 A dehge

Fig. 3¢l oJ3lH A EE33E MAF =: Y1AA
oAl 425cells - mL™1 (2010 6%)~58,600cells - mL™
(20114 9¢)°] W9l= vehdon 201149 MAE H=
= 97 9259cells- mLt= 20104 1,881cells- mL™*
o u]al] 4.9u) =7}a}eich Y2 XA A 775¢ells - mL™t
(20119 7)~36,500cells - mL™1 (20113 9Y)o] W)
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Fig. 3. Monthly variation of Phytoplankton density and chlorophyll-a of Y eongsan River from April 2010 to December 2011.

2 Yehyton 20119 MAl+ Ux= HF 8151cels -
mL™2 20106 = HF 2,629cells - mL o] w]&) 3.1
v Z=7)s)ed v} Y3 2" A 450cels - mL™ (20104 11
¥)~33,200cells - mL™1 (2011 6Y)°] W= et
om 20119 AfAZ U= FHF 9239cdls- mLim
20109 4,385cells - mL™Ye) w3 ¢F 2.1u) =7}3}9ic).
Y4 XAl 2] 425cells - mL™1 (20104 74)~ 26,450 cells

-mL (20119 99)°) W92 ehton 2011 A
# W= FF 7,898cdls- mLiz 20104 3,361cells
~mL el wlsl o 2.3 Frhsted vebgeh A 40
o] AAe] Hyow AwEw 2010l w]s| 201149
MAZ Dert 7 289 F718 Bl o= e
20109 A HErk 7P E2 X Y3AH R
5] 28,625cells - mL™1e] A2 Y= B o
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Fig. 4. The relationships between pH, DO, COD and chlorophyll a concentration in Y eongsan River each stations.

= =%7}¢l Micractinium sp.¢} Coelastrumsp.2] & &
o] Zt7t 1.0x10%cells - mL™* o] Ae] wigFA]e] w2
Aztel os) vebget.

20114 AfAe] "W=rt M e X2 Y2 Ao R
944] 58,600cells - mL 2] WeZ B} o] F27}
9l Merismopedia sp.7} 1.0x 10%cells - mL™t o] 4} =413}
9jom =%7)kql Coeastrumsp.2 2.6x10%cells- mL™
ol Ake] Wbzl we Aol oja) vebdd.

_ZUVEAE AEERAE T Fageld Ades

-2 Chlorophyll-a2- 7}x] (Mague et al. 1977; Jimenez
etal.1987), z2+e Alo]=e] Wz} A ¢ =2 Chloro-
phyll teke- zk= 7o e » % ¥} gloh(Li et al. 1983).
20113 &4 Chlorophyll-ae] daFe] =7 JelGo
o garu Farkel Qo wetd

3. Chlorophyll-a®] s=x #3}

Chlorophyll-a®] =+ A7} §92] Y3 x| AdA]
164.2mg - m3 (20114 6¥)e = H1 ==z velto
o, Y2 A - A 23mg - m3(20104 69)o= HA
=2 uvepigton, bt 9] 249 Ht =& 319
mg - m2e2 Yepyto (Fig. 3).

Y1 x14¢] Chlorophyll-a8] =%+ 37 29.1mg- m™
o2 20114e|: 38.7mg- m32o=2 20105 19.6mg -
m3e] wls] =i o 19 A5d Hezm Jepddh
Y2 XA HF %X 316mg- mio=z 2011d¢:=
436mg - m3o2 20104 19.7mg - m3e) nls] <F 2.2
W At Hloz veldtl Y3 A sxE i 39.2
mg - m3o2 20114 49.1mg - m 3 uv]3] 20104 29.2
mg - m3o= o 16 A3 Hlez et Y4 %
AL HF 5% 362mg- m3ez 2011y 40.1mg - m3
of W& 20104 32.4mg - m'3° oF 1.2¢) AF<=3t A
o2 Jehgtl (Table ). JA} §9329] 47)19] AAHS B
orS uj 2010de] wvl&l 2011y oAl A o= Chlorophyll
a9 w7} oF 1.7v) A3 Aoz ehton] o]

)

A

S ~ T
EZgaE Uxo Abze o3 Aoz welth A% 4
EEYITE dETFo| =& o Chlorophyll-a®] s==
71 Jehel (Leeet al. 2000).

4. Chlorophyll-ag}t 37 g 913}e] Atak3t7)

Jab7del 4782 A A e A Chlorophyll-agt pH, DO,
COD9| 3% Apole] A%he #AATE Fig. 49} 2o
Chlorophyll-a®] Ats#t=+= COD~} 0.56~0.655& 7}#+
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=9}3, pHE= 0.45~0.642 1,}1:,}14-1:} DO+ 0.32~0.488
W)= vehdoh pH 4% Y4 X e] 0.64(p<0.0001)
2 7P =7 deRsith DO2] 7-$- Y4 25 o] 0.448(p<
00)= 7} 7 kgl COD: 0.653 (p< 0.0001)
o7 Y3XHo] 7} =74 velytt}. Chlorophyll-agl pH,
COD7} =2 oFe] A#aA = vhelu]e] (p< 0.0001)
Chlorophyll-a= pHe} CODell £ v]E&& X 5l= 7o
2 gl =3 DOx ¥ A (p<0.01)E
el o] Chlorophyll-a:= DOO1] B2 2As= Ao
= = 9ld}. pHe WEe DOst THAe] # DO}
7ol wel pH7E %ﬂ?ﬂf 7AeFe B3 =3 DO
s pHel WS AgEdoEe] Jrass wgd U
HAlo] gl (Kim et al. 1995; Oh and Kim 2005).

N 2

B 7= 20104 4YEE 2011L4 12%477}74 o3 A7}
sAe) ae) AMe At AT AAPAFE o
e A an%q BE AR A 4

MAZ A== 75ce||s mL~ 1~586OOceIIs mLlo=
ZAHE ik 2343 7126l Cyclotella sp., Sephano-
discus sp.&} 72 Fx7}, o3 &A= Scenedesmus qua-
dricauda, Pediastrum biwae 2! Coelastrum sp.&} 722 =
#%7}3} Aulacoseira granulata®} 72+ Fx7} o] A3
on, 7183} 7-goj|= Cyclotela sp., Sephanodiscus sp. 2}
733} Aphanizomenon sp., Oscillatoria sp.2} %+
o] X3} 7oz zAtE <o} Chlorophyll-a
NeggaE dEFe] 98 WE ory
o2 Wslagd).
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