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Fluctuation of Environmental Factors and Dynamics of Phytoplankton Communities in Lower
Part of the Han River. Suh, Mi-Yeon*, Baik-Ho Kim' and Kyung-Seck Bae (Seoul Metropolitan
Government, Research Institute of Public Health and Environment, 427-070, Korea; ' Depart-
ment of Environmental Science, Hanyang University, Seoul 133-791, Korea)

Concentrative samplings of 35 times on standing crops of phytoplankton and
physicochemical factors were conducted at five sites over Seongsu Bridge to Seong-
san Bridge in lower parts of the Han River from January to December 2006. Over the
study, all physicochemical factors showed no large differences among the sampling
sites except station 2 having high concentrations of BOD, TN, and TP. Heavy rain
also cause these concentrations to decrease. The phytoplankton species and abun-
dance (88 taxa and 1~ 41,104 cells mL™!) were varied according to the season, and
sharply decreased during heavy rains. In particular, cyanobacteria dominated the
phytoplankton community during dry seasons, while green algae and diatom domi-
nated during the rainy seasons. However, after the termination of rain, high water
temperatures over 20°C and low N/P ratios (9.4~ 18.9) evoked the cyanobacterial
bloom. These results indicate that although the heavy rain (huge outflows of Paltang
Dam) temporarily diluted the nutrient level and effected the cyanobacterial bloom
in the lower parts of the Han River, cyanobacterial abundance was recovered by the
high temperature and low N/P ratio as the rainfall discontinued.
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Fig. 1. The water sampling sites in the lower part of Han
River from January to December 2006.
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Fig. 2. Precipitation in the lower part of Han River and

outflow from Pal'tang Dam from January to Decem-
ber 2006.
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Fig. 3. Water temperature (WT, °C), dissolved oxygen (DO, mg L), pH, biochemical oxygen demand (BOD, mg L), con-
ductivity (um cm™), chlorophyll @ (Chl-a, mg m®), total nitrogen (mg L"), total phosphorus mg L1 and N/P ratios
in the lower part of Han River from January to December 2006.
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Fig. 4. Standing crops in each phytoplankton class, community indices and number of species in five sampling stations in
the lower part of Han River from January to December 2006.
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Fig. 5. Total standing crops and dominant phytoplankton standing crops in five sampling stations in the lower part of

Han River from January to December 2006.

@/} (water bloom)& 47 A AHA HEo= 9]
3 Al 7SS ke B ey Ald Aol
At 22 F4bo] et 22 (Moore, 1984), ©]& 38 A]
71l 493, WA, 427 53 2L A5EFE Al
dlof & oz Atrdr.

HG2F A YA FAE A e Aes B
53 9y Adv vl 23] AAE Awng
Stockner and Shotreed (1988)= FZF7} o] 20°C
olAfol it Qle] %3] FFEM Havel vy} ¥ =7
sl Ve Aoz Bwsly glow =g Smith
(1986)x ®3-2| FH4/E] ¥7}F 2985 2HE o =z
7t FAHSe] Ha d2Fe] AEFE 2xe) oF9 A
FRAE Reldn B sy

s AAY AAvYQl v 2APIZE Bt 1~4
o]} St. 1,24 St. 3, 4,59 54 St. 5,64 St. 3, 4, 55
A8t mE A A2 Smith (1986)7} 133t 298} ¥
2 & Jele] (Fig. 3) 2771 4] HAs
Z271¢ Aoz =AY =3 FE2F7t 45 AlF
3R 6€ells $20] 19.9~26.1°CHom ojwfo] A4
/918] ¥ 11.4~44.9 ¥ ch 28y d=2 8 oaae

dogul 108elEe 420 6¥nr} P& 27 (17.6~
22.5°C)o|9lgoll = B8l A4/l w7} 7Bt v
(9.4~18.9) e} F2 ool ta 7L He=
Atag oz Rl Fx2Rel 2P =9
o BAE FesAT A4/ vl e B 4
oz guEige o 698 A% 10855 £ #3
o ww AP GF SRR T Aol
5ol gie Ao 3T FPHU AT B2 A
o2 Ag3o

F2FE 199 Cyclotella sp.ol] 2T 2 =4S
el i, o] 3 3ol A3 Frkste] 5ol = Cyclo-
tella sp.8] AEFo] ¥ peakE BT 797} A=
= 69REE 28 Fo| Aulacoseira granulata® X o]
HHA FA3] F7kle 119704 2 dEFE el
o} (Fig. 5). F+&25F WA Cyclotella sp. (38,200 cells
mL, 59 St. 5)7} Al1$-AFolglom F2 FA4d) &3
59 31, A2$-AEel Aulacoseira granulata (12,040 cells
mL% 119 St. 1) 7FSAo) wAake] Wglch o)e) 7k
2 A= Fodie] 2AH2001~2003K)oM = 22 ok
Abe oo (#3774, 2004). Poulickova (1993)¢]]



23 Cyclotella®] v AALEE 5~15°C2 W o
11, Aulacoseira granulata’= 25°Co|A FH o} QAL o)
A"k, g7Fe] 29 717191 Agel Cyclotella?] dEo
S AL o8 AR #7890l #0EW 420] 3°C
otE kAl ® FEA AYAS Tl 41(1998)9) B
Tol dA sl =38 Aulacoseira granulata= 3734
ANA %8, A%, 71&Ho] F2 ¥z oz 233y
&S Bt (§-9 9, 1990), Lee and Yoon (1996) %=
¥ Wlx=2 3o B wsledvl. Hutchinson (1967)
#} Stoermer et al. (1985)-2 Aulacoseira granulata’} 3
Uz AmFoaA 29 e A WA g
Aoz ¥Wyslgy. I 9 FQ $XF0 2= Fragillaria
crotonensis, Asterionella formosa, Nitzschia sp., Syned-
ra acus 5°] E83IHEH o] TE2 F2 3YE A9
T 1Y E 6977 948 A 2ok Hutchin-
son (1967)2 Asterionella sp.7} Ld]|A| o] Hojers) 4
oA 8= Zole} 319 o™, Stoermer et al. (1985)
< ¥4 ¥ S e o= B wsigdn

=ZH+(Fig. 4) 1~3,700 cells mL™'2 4-20] 10°C
oldoez golA7] Alxteh= 449RE Zrlsle] 6 (St
5)ell= A1-$-HEel Hormidium sp. 2,360 cells mL™ (6
¥ St. 5), 949l A29-HE Eudorina elegans 1,880 cells
mL7(St. )2 7 we d2gs ehig. 1 9 £
$HF 0 2 Epipyxis utirculas, Ankistrodesmus falca-
tus, Scenedesmus quadricauda?} &837ch o= =&
o B s} el g el AT 7
A5} 2] ®2FE AFE7 AU A7) 2004
ol 2318 Fbshe e el bt | Hbgel
A F Bgel| £ A% ix] g Aoz Jehgh
EEFT 927 S oplsiedd 1096 dA3
ZAE AlQdeh 49 BRE 119 MR ekt &
E2 E¥sidch

AR Rz R/ &3 Cryptomonas sp.2] AZke
HE2F M BRI R 1398 Al97 U
A Aol A&H o r ZH3led, 9Y (St. 3ol A4 @
2 #£35(1,530 cells mL™Ye] &AL o (Fig. 5). Cryp-
tomonas’= °|Fv] e 2HIAN Yoz ALHA &
"AgE AFYE ot e Sl EFHIAATY,
2004).

oz Regks @ 34N et 2R
2ES AR Aol 2% WYEFAD), FERE),
EE2F(EW), 927 (95, 27, 72709 F7]
A& Blthy sdth (Wetzel, 1983; Reynolds, 1984). £
ZA1ZE Fot $lok e B yie) AR|ElE A EEYIE

(o]

EEY3IE 401

6ol St. 1014 0.452 7} @A delyd. Fute A
4= 1049 St 1X)AA 0.0302 7R} Y1 49
St. 2014 0.92 71 =& ZolekAd e ¥elv)(Fig. 4). &
Ax Ao} FUkE A AGAE 2 el o
B Aoz vePgAw 2A77Et SAF $AHE
AlZ1ell Fohefd 2 ol AR EAE & v}

Tl

H 2

rgshol A Bl B AEEGoEe W3
ZAFSL7] $8he] 20069 1€XE 12474%] & 353 A
Satel, BAshT $4T 23 e g e o
o @Aacle] WsllE wE FEaN A
zto|7k ¢l Aoz FAH o, BODS} TN, TP ol A
St. 2 A Aol ¥ F=F Yellon AF 79Ut AUA
9 Al WA B s $xe vehid, AEEe
SES & 88%0] FUSGOH, YEFL 141,104
cells mL™' Hej 2R A3} 2/Fel wet WEel 2 7

et ies 2R F2F 525 Az

A% e, dERE o8l
= AP GU~9%) WEFo| 2w, w2} F
ol 8ol AR, B3] F2F F Cyclotella sp.
F2 BA), Aulacoseira granulatas= 71234 F8
Hgow usA 719 698 Pz F A
o)7h Qeisteh g7l WA Besdd dEs
B3 B F el 0°C oV A&HRA L4/
w7k 74 el A171el 104 (9.4~18.9)el HEFke]
A Bkl ATAE PIAS F
AN AEEFES Bolh Yol 4 A= DAL
A7z A AR R, 52, A4/l vl
o3 gk Wi o=z FAEHH.

Tt

it 32

=
=

o

¢

Porfr o

A A

E A7 2004 st EAlge) Aol 23k
o 15 9] o v (KRF-2004-050-C00018), dF48d] &z
3 4 AM-eA] B AT FA =YL



402 Mol -

o] &
o

[

s

Ho

I

7 A4 1997, 34
Aol I3} A7-(I). 106p.
FHIHATY I ERAA T4 2004 B A EEe

o] o)#im] g 4 9 o

%A, AWA. 1990. FF30] ARAYAL, {544 23: 167-179.

AR, A7, HaT, AFE 1999. 3579 FAGER. 53
714 32p.

A&, 2 2004, GRS HEBHIE A4S WL

219] Eu), Algae 19: 227-234.

ubAdul), o] Ab, AR, APA, 277, 2002 7‘1‘3]-7]-4 7r-$-7}
$E27} SR (B35 AEd ux= o3 842 35: 160-
171.

\q-a]]ﬂ A5, AeA AL 2000, BFselr] Fzg

7 A SAEAL AAHE, Algae 15: 29-35.

/\«]u]é‘ﬂ’ 71 5, WA A, sk 4 2005. vmshr-% G2F 9
P72l A7H2000~2003)H3}el] T5led, $5=x) 38:
315-321.

74 e A AL

A7, 1998, S5 RGN BE Fozhe AU
Q7. QAT et whaets) g,

F3Y, PR 1990, WFRAL AgER=E 2R 5
A 2 9R| o) d)sle], 8-4=2] 23: 267-277.

o] 74.1985. I ALY A E
A1 E83)R] 29: 117-127.
Hal, o418, $34 2003, WASRY BARA AL V.
AESgHE 74 OEAe] 53, Algae 18: 255-262.
Y. 1990. §FINLa BA3 7)) AN EH

(B.31), =828 3)#] 1:38~44.
g4, &, AT, F3Y, Hd4. 1995, B3z o] et
N 47 2 AEEIZES) FATEG W0, 547 2
335-344.
T, A H3Y, 354 1993, @3 se] ey d7
L 449 Qs 79} 8, S5 26: 141-149.
75 2004, A 0 GFAA k.
Carmack, E.C. 1979. Combined influence of inflow and

gEYaES 7 v,

lake temperature on spring circulation in a riveraine
lake. J. Phy. Oceanogr. 9: 422-434.

Cho, K.S., B.C. Kim, W.M. Heo and S.J. Cho. 1989. The
succession of phytoplankton in Lake Soyang. Kor. J.
Limnol. 22: 179-189.

Codd, G.A. 1995. Cyanobacteria toxins: Occurrence, pro-

295 - v

perties and biological significance. Water Sci. Tech. 32:
149-156.

Harper, D. 1992. Eutrophication of freshwaters: principles,
problems and restoration. Chapman & Hall, London.
327p.

Hutchinson, G.E. 1967. A Treatise on Limnology. Vol. II.
Introduction to lake biology and the limnoplankton.
John Wiley and Sons, New York. 1115p.

Lee, K. and S.K. Yoon. 1996. A study on the phytoplankton
in the Paldang Dam Reservoir III. The changes of di-
atom community structure. Algae 11: 277-283.

Moore, R. 1984. Public health and toxins from marine blue-
green algae, 369-376. In: “Seafood Toxins” E.P. Ragelis
ed., Amer. Chem. Soc., 114: 7941-7942.

Park, H.K., S.U. Cheon, S.I. Park, M.H. Lee and J.K. Ryu.
1992. Seasonal succession of phytoplankton in some
artificial lakes of Korea. J. KSWPRC 8: 150-158.

Poulickova, A. 1993. Ecological study of seasonal maxima
of centric diatoms. Algol. Studies 68: 86-106.

Reynolds, C.S. 1984. Phytoplankton periodicity: the interac-
tions of form, function and environmental variability.
Freshwater Biol. 14: 111-114.

Shannon, E. and W. Weaver. 1963. The Mathematical The-
ory of Communication. Illonois Univ. Press, Urbana.
177p.

Simpson, E.H. 1949. Measurement of diversity. Nature
163: 1-688.

Smith, W.H. 1986. Prediction the proportion of blue-green
algae in lake phytoplanktion. Can. J. Fish. Aquatic Sci.
43: 148-153.

Stockner, J.G. and K.S. Shortreed. 1988. Response of Ana-
baena and Synechococcus to manipulation of nitrogen:
phosphorus ratios in a lake fertilization experiment.
Limnol. Oceanogr. 33: 1348-1361.

Stoermer, E.F., J.A. Wolin, C.I. Schelske and D.J. Conley.
1985. An asseesment of ecological changes during the
recent history of Lake Ontario based on siliceous algae
microfossils preserved in the sediments. /. Phycol. 21:
257-276.

Wetzel, R.G. 1983. Limnology. 2nd ed. Saunders Coll. Publ.,
Philadelphia. 767p.

(Manuscript received 13 April 2007,
Revision accepted 8 August 2007)



