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Abstract  Phytoplankton community is one of the important factors for the management of aquatic environ-
ment due to generation of varying toxins by harmful algal species. This study was performed to examine
the phytoplankton community structure (PCS) in the midstream of Geum River (GR) from January 2014 to
December 2015. The water sampling was performed in five stations on 2014, and three stations on 2015.
Subsequently, the morphological identification was performed by microscopic observation in laboratory
condition. As results, total 265 species were identified and it was comprised of 40.8% of Bacillariophyceae,
9.1% of Cyanophyceae, 44.5% of Chlorophyceae, and the others (4.9%). During the investigation period,
total average standing crop of phytoplankton was 12,948 cells mL™', and it was comprised of 7,702 cells
mL™" of Bacillariophyceae, 2,821 cells mL™" of Cyanophyceae, 2,121 cells mL™" of Chlorophyceae, and 305
cells mL™" of others. To verify which tributaries of upstream area influence on PCS of midstream of GR, the
phytoplankton standing crops of two stations including Mihocheon (MH) and Gapcheon (GC) were examined
on 2014, and compared to result of on 2015. The results were shown that the MH station had more similar
phytoplankton standing crops with midstream of GR than GC station. The relationship between environmental
parameters and phytoplankton dynamics was studied at the investigated station. As results, whereas water
temperature and total phosphorus were represented the positive correlation, N/P ratio was remarkably exhibited
negative correlation. From the results, it is suggested that the PCS of midstream of GR was more affected by
MH station than GC station, and the changes of temperature, phosphorus concentration, and N/P ratio may be
important factors on the PCS formation of midstream of GR.
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376 StAIR - Z7|H - X 35| - O|XHA -
of WZstA whed & ozt P2 F A&l H
oy 3lMe e gAEFOR o|&FHT Qlth(Watanabe,
1962; Palmer, 1977; Hellawell, 1986). Ao A AE&F
3_5_,] Z_A]oﬂ 016]:_0_ u];(]l: Qo —g«,‘%

shARE, 53] FHdol Bagt dx, TEY v=. &
2 5o ez ALSHA tfFSAle] o3t +3AA}
(blooming)©] WAY3}7| = Str} (Barnes and Mann, 1991;
Wetzel, 2001). o] 2|3t =3} 4 o] WAL H L
b A, Az el 82 A U] G2 WAL ¥
Wo QU] +4E oksAA AE AE Al gelo] 2
& Qou, 3EaE doslt Fof met ufolLA2
©l (microcystin) 59 SA=E WAL= A5 ZAE
OF7| A1 == It} (Sunback et al., 1990; de Figueiredo et
al.,2004). wtebA AEEFIEY T 24 9 &I o
2ol 2% Hol, PATE 53 0 HEEYIE
of Aefatd wWajel 2e) @ olsiEl 97 991 =
stol ABAE Holste AL 529 F5 HAHA ¥
32 o9 &3l= ) a5ttt & 4 Atk (Reynolds et al
1984; Sommer et al., 1986; Kim et al., 2002).

IS HARE B4 ARAIA WL REE A
A SREEY FHEEE AU FAlA Aslz 22
Zrolo, 1 WA o] ¢F 9,900 km® JEE FHg Zo] 24.8km,
Fat Zol7k oF 401 kmeo] ZkaL, @t WA oF /10
A8t T, 5ol o] FdtollA AHAZ & s
o]t} (HRFCO, 2013). 7 &, 3% 72 A, kA
PR, 2elE SolA = —tu'—-‘:“—'l °g RAxFo AR
HAETEE 8T A 7)5E FAT RE
7 FH9] stHo R AEEFIAER TEZTHIEC] AH

Aol &8 EEFo] EtH(DROCM, 2009-2011). 13 &
7 FHAAS shF~Fo] Huop) #7H2 gutolu st
T Ze 2ardo] Aoz How, F7F stRHEt 7

RPE7E 3 Salo] We gole} o] HEEE 77
2 ol9A Tt Wehd £ARAREEI dFHe 27
gze] 2US thryn aatol 7asii, 14, v
A3t YRS 59 AWA AT B2 F2F L 42
R AECER EL BRI BT
o} A7 E7lE Y 48 A Qo (DROCM, 2009-
CSHROlA ALE A
1 mE Aol Yehis fEH 8% Cyclorella
meneghiniana (Son, 2013), A& T EHOZ 434}t
2 443 3Fd - BAE dO7)= Stephanodiscus
hantzschii (Ha et al., 2003; Kim et al., 2007, Seo et al., 2010)
9} Z+o FxzEo] 23lHALS BS oMo g utE Y A

REEEER R

QO

. = = =
7= 5 Azst 93

20H - Z|QI% -

2 A EHA QTH(NIER, 1993; Park et al.,
Kwan et al., 2006).
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Fig. 1. A map showing the sampling stations of Geum River on
2014 and 2015.
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Table 1. The latitudinal and longitudinal location of water sam-
pling stations in Geum River on 2014, and 2015.

Year Station Latitude Longitude
GC 127°24'09.11" 36°27'07.44"
MH 127°19'15.83" 36°31'19.44"

2014 Siu 127°15'47.87" 36°28'06.42"
GJU 127°08'27.58" 36°27'24.28"
BJU 127°00'40.16" 36°22'54.78"
SJu 127°15'47.87" 36°28'06.42"

2015 GJU 127°06'06.08" 36°27'43.17"
BJU 126°56'17.99" 36°19'05.02"

B S o835t AR, Y=g A=l Lugol’s
solutiong 2% = A7l5lo] AEZLYIES
F 200mLe] LAE ARE EF35}o] 3t

S Fob AL
WA W AR AR HelD 20mLE S5t
4% TH zauge Haste] YuAs 93\1’4— 2AHE A

J—]JJJEE XH—,: H Axioscop F&du] 3 (Car eiss, GER)
o B ABEYLEY F BT A4S FA)

Sastent,

Y FRY 2L, pH, ANAEE, §244, 541, <
Agel, 4, A4 Ak, FRUSH Ak, G54
£ TYT YR F5F L ARALS 7 2AYA

o Tt A=A AAte] B BEAHHA 2 (water
nier.go kr) 2014~20154 d|o|€| & A3} T}

THTRE AT fI8te] F tYE A4 (Diversity
index), £ EX X Z4>(Richness index), &A= A4 (Domi-
nant index) @ £ #5 % X4 (Evenness index)+~= Shannon-
Weaver, Margalef, McNaughton ¥ Pielou®] WS Z+z}
831 AE3FR o (McNaughton, 1967; Margalef, 1973;
Piclou, 1975).

EA 5+ EA4-2 Microsoft Excel 2007 (Microsoft, USA)
2229 Agele] 4TS ANT T, 54 A
FARE B9l $o48 Bk,

n

H
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i

g7 E E3AAHHAAH (water.nier.go kr)ol A &QIdt
201495 ¥ 2015E71A] 2¥7He] &, pH, A7) A%, &
_,_A]-/\,%o , ?_]/‘k_]_.tgo] &7(1/\ ZIA]-A-] zl/\ %}5:_1,]0].

A0 ¢ H3k= Fig. 2014 Yebd B} gt T et

Zo] o] d¥r = As AT
29 Hdf, 4zke SIU,GJU % BJU
28.4°C,28.6°C & 4.2°C,3.0°C,2.9°CE ZZ Uelyth pH
o] Hjgke z+z}t 8.4,9.1,9.00 2 VeI HAZHL 74,
7.6, 742 YERY GIUIA pH7F & Aol vlsf &2
4+2E Yttt A7 AT == 617, 558, 517 umhos cm™
o] Ao $25 EF L, 262, 250, 260 umhos cm ™' 9] 4
T vetden, &340 7 AHE Hdige 137,
140,154 mg L' 02 YePga, 4z 69,78, 82mg
L9 $AE 2o 372 Z4E ok AP S Y
Wt 2919 Hizke 0.14,0.16,0.12mg L' o2 Uehy
I, A2 0.03,0.04,003mgL'Y $X& Bgon 2l
Ab 012 0.075,0.087,0.058 mg L' ] HhzkS zHzh Yt
W1,0.003,0.001,0003mgL™"9] 2z Byt & &
49 ZF A -E Hghe 5.58,5.34,5.19mgL", J A3
224,201,186mgL'2 g2 Ueh} 37 NFdeog 4542
ol = A5 Belon, A Fa9 H$3.99,3.77,
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< FAE UEtTh gRYobd A9 HZS 141,
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ZF Ao A 274°C,

2. 3FRO MEESUSE T TN U RHE

2014 AK€ 20159714 23%H 7H A7 SJU, GIU,
BIUYA ZAE A EEFIES F 74 185 371 904
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AR TS AY
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A z2Ape R EH 7 5 - R T 21T
B33} Kim et al. (1996)2] A3t Zast@xv, 7
Z . 3179 £ 136202 B3 Lee (2001)2] AFE
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Fig. 2. The monthly changes of water temperature, pH, conductivity, dissolved oxygen (DO), total phosphorus (TP), phosphate (PO4-P), to-
tal nitrogen (TN), nitrate (NO3-N), and ammonia (NH4-N) concentrations from January, 2014 to December, 2015 in the midstream of

Geum River.
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Cyclotella meneghiniana, Stephanodiscus

pinnata, Navicula gregaria, Navicula trivialis 52| F2%,

Merismopedia tenuissima, Microcystis aeruginosa, Micro-

cystis smithii, Microcystis wesenbergii, Oscillatoria limosa,
o] Fx79}, Volvox sp., Actin-

astrum hantzschii var. fluviatile® %25, Chroomonas

acuta®) ZMERZEZ ZALE| QT Table 294 UeEhY
Hihot Zro] W= 9 o o H|&2 20149 % 149,29 &
590l Stephanodiscus hantzschii f. tenuis7} ZYZ}; 64.8%,
48.0%,58.0%2] B2 43191, 39,49, 69,74, 12
Hol= Cyclotella meneghiniana?} ZtZy 41.9%,42.7%, 19 4
%, 182% 2 240%= A3t YRS, Merismopedia
tenuissima= 8,99 24.0% L 25.6% H|-&Z, Microcystis
aeruginosa D Microcystis smithii= Z}Zr 109, 1149]
25.7%,213%9] Bl&2 S8t Yt ol HE F =4
o 2Z = 7|E S 8 sHHoA BuE SHFEY
SARSE A1HE YEFHTHKim et al., 1996; Kim et al., 2003;
Choi et al., 2007). ©]EH| ™, Son et al.(2013)] 23] 211
B vet 8 sHHQ G4 A0 RESHE AEE
FIEY F8 L Bole 727 Cyclotella sp.2t
Stephanodiscus sp., &0+ Scenedesmus quadricauda,

Pediastrum biwae, Coelastrum sp.& 22 52579} Aula-

Pseudanabaena limnetica 5
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Table 2. Dominant phytoplankton species of midstream of Geum
River from 2014 to 2015.

. . Dominant
Year Month Dominant species ratio (%)
Jan Stephanodiscus hantzschii . tenuis 64.8
Feb Stephanodiscus hantzschii . tenuis 48.0
Mar Cyclotella meneghiniana 419
Apr Cyclotella meneghiniana 427
May  Stephanodiscus hantzschii f. tenuis 58.0
2014 Jun Cyclotella meneghiniana 194
Jul Cyclotella meneghiniana 182
Aug Merismopedia tenuissima 240
Sep Merismopedia tenuissima 25.6
Oct Microcystis aeruginosa 252
Nov Microcystis smithii 273
Dec Cyclotella meneghiniana 240
Jan Cyclotella meneghiniana 313
Feb Cyclotella meneghiniana 353
Mar Cyclotella meneghiniana 34.6
Apr Cyclotella meneghiniana 54.8
May  Cyclotella meneghiniana 56.7
2015 Jun Cyclotella meneghiniana 48.0
Jul Cyclotella meneghiniana 359
Aug Microcystis wesenbergii 15.7
Sep Cyclotella meneghiniana 19.7
Oct Cyclotella meneghiniana 48.1
Nov Cyclotella meneghiniana 54.5
Dec Cyclotella meneghiniana 404
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Fig. 3. The monthly number of species in the midstream of Geum
River from January 2014 to December 2015.
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Fig. 4. (A) The monthly changes of standing crops of Sejong weir (SJU), Gongju weir (GJU), and Beakjae weir (BJU), and (B) principal
classification of standing crops with changes of monthly chlorophyll a concentration (B) from January 2014 to December 2015.
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Table 3. Correlation coefficients of biological and physicochemical variables (n =48) in the midstream of Geum River from 2014 to 2015.

Variable Chlorophyceae Cyanophyceae Bacillariophycea Others Standing crops
Temperature (°C) 0.838 0.870 0.404 —-0.022 0.667
pH 0.655 0.342 0.574 0.388 0.604
DO (mgL™) -0.527 -0.710 —0.163 0.115 —0.405
Conductivity (umhos cm™h) —-0.230 -0.390 0.133 0.384 -0016
TP(mgL™") 0.489 0.663 0.073 —-0.366 0.335
PO4-P(mgL™") 0.089 0.362 -0.278 -0.502 —0.064
TN (mgL™") -0.691 —0.814%* —-0.219* 0.039 —0.444%*
NO;-N (mgL™") —0.744%* -0.761 —-0.312 0.016* -0.530
NH,-N (mgL™") -0.612 —0.801 -0.176 —0.053 —0.349
N/P ratio —0.783 —0.884 —0.365 0.091 —0.608

*P<0.05,**P<0.01
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Fig. 5. The changes standing crops of Sejong weir (SJU), Gongju

weir (GJU), Beakjae weir (BJU), Gapcheon stream (GC),

and Miho stream (MH) on 2014.
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Fig. 6. The monthly changes of delivery index, richness index, dominance index, and eveness index of phytoplankton community in Sejong
weir (SJU), Gongju weir (GJU), and Beakjae weir (BJU) from January 2014 to December 2015.
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