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Abstract

We analyzed the formation of phytoplankton community and the occurences of odorus compound from benthic cyanobacteria
in North, South Han-River, Paldang-Lake and Kyeongan-Stream sediments. Sediments were incubated in different water
temperature. Akinetes were found (0~500 cells/g) with the highest number on sediment in Yangsoo railroad bridge (YC). The
result showed that Anabaena ranged between 0.02~0.53% 10° cells/mL in Sambong (SB), YC, Mukhyen-Stream (MS),
Paldang-Lake (P2) and Kyeongan-Stream (KK). The total 68 taxa of phytoplankton were observed during the incubation
period. A standing crop of phytoplankton was in the range of 0.13~8.97x10° cells/mL and Microcystis appeared in SB, YC, P2
and KK sites with 20~25°C temperature. In South Han-River (P3), Oscillatoria tenuis was dominant at 25°C temperature. The
concentration of geosmin was the highest in SB-15°C (25.5 ng/L), and the concentration of 2-MIB was the highest in P3-25°C
(286.8 ng/L). Odorous compounds were detected in all the temperature conditions from each site. Our results indicate that the
dominant benthic cyanobacteria (O. tenuis, O. limosa, Phormidium tenue and Pseudanabaena limnetica) have high correlation

with the occurrence odorous compounds and 2-MIB.
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Ao 2 UESTHNIER, 2014). 20113 11€9 AS &
SHZol A o] 10°C ©lste] A7) dd® ETFshaL
G2 (Anabaena)’t Ttk F24319] geosmino]l HUl 1,640
ng/LY =2 =2 AEHUATH(You et al, 2013). °]&2 <l
d FEEXGAAN FRE FAASE B2 Fdo] AU|H
om, o] ¥ 2012~2014'd AEF 7HSol 5, €9E
TAA A&HoZ ojAn EH9 o] BIAHJTHNIER,
2014). olglst o]FH] B4 4 gloev Avd EAF
& o7& I 22 FEAHA F4E K AE2
4~10 ng/LY BE=oNA ZA7} 7b5krkSuffer et al., 1995).
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S A A (benthic) F=F Oscillatoria, Phormidium, Lyng-
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e B AFAE 297, B9y, 295 5 295
$9e oz 832 APsel, & 224 W
g HAEE 252 249 Wk 2 a0 9% oA

B9 @i selstud sk

2. Materials and Methods

21. A XE & AT

2=zl 2 HAF ugH JESFIE 9 AXMAY
H$2F 29 AES Yl A 370 BAWMS: E7]
T G¥FA =g 29 5 ERF, SB: AtEd,
YC: QM4 AEY g, Eebd 18 ZHEP3: 3=
FET FAWE A9E), 29s 2 FHH FRF 3 BA
(P2: B71= FIFA 24d suiE]l 239, Ps: FFA
@35 247, KK 74 Had 358 Fe)S oy
o2 53359 thFig. 1)
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Fig. 1. Survey sites for algae, sediment and odorous. North
Han-River (MS: Mukhyen-Stream, SB: Sambong, YC:
Yangsoo railroad bridge, South Han-River (P3: front of
Wolgye-sa), Paldang-Lake (P2: front of dam, P5:
Paldang-Lake) and Kyeongan-Stream (KK: Kyeong-
an-Stream)

AFHA GEE 100 mLE FYFAIL, WFA S 2FS
AFFE AEZZAE W E@mesh 5 ym)E 3ste] 100

mLE FYFAT F2L2 10, 15, 20, 25°Ce] =702 40
umol/m’- S8 F=7A, BF7] 16(L):8(D)E Hl Lttt =3
9 Mg gAse FTAA HIYESY vl g FH(Kim
et al, 2014)¢ HHZAA Fx2F TP AT (Hasler et al,
2004; Yamamoto and Nakahara, 2009)Z23}, wj< 10~15Y
o] AEZFIAE PEFo| FUtetL, AXY Fx2FY 4%
o] 7ha s Aoz AFHY, B AFdME 14Ut
uj gt BA AT

49 olstety BEAMFEID AEEZIE LA
AL ERFFYEAZH(MOE, 2014)% ZFEHEA 2 &
235 27 MY IFNIER, 2014)S &3ttt H3F
Z g WE AEEFIE 2HEHS ESFE AZS
o] Lugol’s solution®2 37F3stRAaL, AXAY 2R HHE
% 2x2 cm® WHE 100 mL ZFF50] M5t z=d
o2 A AEEFIER AXE 2FHRY A2
Sedgwick-Rafter counting chamberE AM&3to] 942 dn

Z(Nikon, Japan)3tell A 100~1,000 &2 /MNAFE AH&E3)
fom, FEF+E Simonsen?] #FA)A|(Krammer and Lange-
Bertalot, 1986, 1988, 1991a, 1991b)°ll W&} FZ &R, 1
9] BEFTL Chung (1993), Hirose et al. (1977), John et
al. (2002), Korméak and Anagnostids (2005)E #3133t}
FHEAS] M2 HHESZS 2 om A2 AYSS F
FF 1 gww)g SFFA EAAHT B2A4L 253
(WUC-A03, Korean)Z 30%7F 23] A 3sle] dgdg o
AotA E4st9 T E492 90 um, 60 um Nylon#] 2 ¢
AR AR st en, AFHLSE 10 um Nylon
A2 I3 HAHE A|FE Panning methods (Matsuoka and
Fukuyo, 200005 AH&std RHEEAE £ttt 239
FHEAE 10 mL FHE FF5t9 AEZHIE A4 H
SYaHA 100~40081 &2 AEFS FE5HTh
olFAMEZDY EAHE He®s FEMNTE 29AA
(MOE, 2011)° w2} GC/MS(Bruker, 450GC/320MS)E ©]
2314 headspace(HS)-solid phase microextraction (SPME)
MO Z geosmind 2-MIB(2-methyliso-borneol) S 4] 3}53 th.

3. Results and Discussion

31. ZARKIF S| olslety &l

ZAAR Y o)gEty R ddA AATF F
ZAE(MOE, 2014)5 &&3t9er, 5349 3
ARZFH FFHA(YO AR - PA(FEES
A ARE LW KTable 1). BT F22 145+
8.7~16.1£9.3°C2] W2 PSAHAA Ik Ekow, 2014
3 10€ 6¥ 83 AR Al 202~20.7°C9) W=z AH
Z+ ZFol7t A9l ¢lth pHE 8.0£0.5~8.3+0.59] HE A
A 2 AolE Holx dskoy AH Al ALA AA
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(KK)°] 9.12 th& &gtk §&445(D0)E 10.4+2.2~11.9+
3.0 mg/Le] WY R GA(P3)F KKAHo] k3, A7|4
EE(EC)E 117.1£27.4~350.0£93.7 pS/cm®] W= B33
F9o] gAR ¥on, KK/} 7HE A UEsith BODE
0.9£0.2~2.6+1.3 mg/Le HWHZ AdAHNAN 7 E3tor,
AR Al BRE AFANA 2 mgL olaE <53 2L U
EFATHNIER, 2014). @84 a= 6.044.1~27.9£18.3 mg/m’
o] MHE KKIA 7P wton, H3d FGo] Egrh
FAXT-N)E BE AH] 1.5 mg/Loldy 552 FIYF
el (hypereutrophic)©1 ¥, E(T-P)2 &HHF F9& A<
Sk A ellA 0.025 mg/Lold o2 FYY AEl(eutrophic) =
UEFsttH(Forsberg and Ryding, 1980). &34 A% SB
A 29 BEE 0.015 mg/Lolstz WgY¥ e (oligo-
trophic), P4X S 0.015~0.025 mg/LY ¥ ZFISE A
Hl(mesotrophic) &2 UEFSTH

g5 Mg E AFste] wiel] AHEE FFT=
Z910] 0.004 mg/L &2 YUgto} HAHZARY F9
g+ o] Fol| 0.042~0.044 mg/LY HAZ F7F ok wlS
A& Al F919 55+ FY9Y E(Forsberg and Ryding,
1980)2 AEZHIAE Z AXME 279 3 do] A
8]leg Zgax] A Ao wgdArh

3.2. M =Z XHakinetes)2l EZ2} Anabaenal| LrAHZF
Anabaena= 597 4 B35 EdstE dEHA F
ZF(NIER, 2014; You et al, 2013)2 Agd A3 27
o] ZFoAA &s FF FHEAE P59 HAF

of ZA)5tA T TthKang et al., 2014). o] W&o ¥ 32 =0
EAste FHEAY FEFS FAHA G2/ TAF

o] Hrch

557, @ 2 295 A9 FHEA £X XA Z
7 0~500 cells/g (ww)e BEHZE FFHIA(YC) FLolA
dEFo] 7HE 2 Aoz eyt Ed4dAs YA
Qd EFHA FFFEMS)ONA 200 cells/g (ww)oZ -7
AE(SB) AHET A Yebkth SBE 20149 7€~94
o Fall BFZF2 Anabaena?t W 3,296 cellssmlL AEZF

2 2939 AFNIER, 201492 HFH& Y FHIERY
AEF2 =4 4tk YCY FS SBAA FFol A
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Zo] 350 cells/g
2 AEHAY P2AHAAN &8 dnabaenae
Ll ot o, HAE
FHEA oo} g ds) AT M5l
2 AHAKK) 9
e PSR P5Yl FHEA AEFO] KKE
o Ekon, §&7 #Ho Y& Aoz ALSHUKNIER,
2008). ‘F372(P3)S Anabaena’ AEHA F2 AH
O Z(NIER, 2014), ¥ AFdAE FHEAZL S84 &
= AL=E YEGTHTable 2).

FH A2 wo}lg(gemination rate)> A ERFTolY Z
Ao wa gG2Aek v [~3Y FeF 10~15°Col A 3~12%,
20~25°C ZANA 17-48%2 L&A 1 tHBaker and Belli-
femine, 2000; Fay, 1988; van Dok and Hart, 1997). &% 3}
gazY ATAME HAZ ug 34 & FHEAY d=
Fol 10% F5o.2 AN O, Anabaena crassa’t vl Y
49791 0.13~0.75x10° cellsymL 9] B2 v 12¢ 744 Y}
EFTHKim et al,, 2014). & AT X Anabaena spp. & SB,
KK, YC] 10~15°C ZZAA 0.02~0.53x10° cells/mL2] %

o

o

Table 2. Distribution of akinetes in North Han-River (MS,
SB, TC) South Han-River (P3), Paldang-Lake (P2,
PS) and Kyeongan-Stream (KK), 2014

Number of akinetes (cells/g)

Site -
Left bank  Center Right bank
MS: Mukhyen-Stream - - 200
SB: Sambong - 50 50
YC: Yangsoo railroad bridge 100 500 250
P3: Front of Wolgye-sa - 0 -
P2: Front of Paldang-dam - 350 -
P5: Paldang-Lake - 100 -
KK: Kyeongan-Stream 50 - 50

Table 1. Mean values of physicochemical factor values in North Han-River (SB, P4) South Han-River (P3), Paldang-Lake (P2, P5)

and Kyeongan-Stream (KK), 2014

Physicochemical factors (mean + SD)
2014 North Han-River South Han-River Paldang-Lake Kyeongan-Stream
Jan. to Dec.
SB P4 P2 P5 KK
W.T (°C) 14.5+8.7 149+83 154+82 144 £38.0 16.1£9.3 152+94
pH 8.0£0.5 8.1+03 8.3£0.5 8.1+£0.4 8.2+04 8.0£0.6
DO (mg/L) 10.8£1.7 109+1.6 114£25 104£22 11.1£2.0 11.9+£3.0
EC (pS/cm) 117.1+274 143.6 £29.4 2374+£223 179.9 +£30.5 267.2 £ 66.1 356.0 £ 93.7
BOD (mg/L) 0.9+0.2 1.2+0.5 22+1.1 1.3£04 20+0.8 26+1.3
Chl-a (mg/m’) 6.0£4.1 8.8+ 7.6 192+ 144 10.6 + 6.6 14.7+10.1 279+183
T-N (mg/L) 1.748 £ 0.302 1.821 £0.291 2.263 £0.461 1.989 +0.375 2.319+0.706 2,998 £1.317
T-P (mg/L) 0.012 +0.004 0.017+0.010 0.036 +0.021 0.024 +0.012 0.028 +0.012 0.044 +0.036

o
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£, MS<} P29 20~25°C 7oA 0.15~0.24x10 cells/mL 9]
HAZ FAA dUdT AF(Kim et al., 2014)9] H|s] hA =
AEFo] Iith. HHZY FHIZA ZoldAddA Ana-
baena®l Eob A FZAIZI7F Wi 9~124, 23€ 7 =
I AOZ(Kim et al, 2014; Yamamoto and Nakahara,
2009), ¥ A7) WLV H 2A] AW AL AR HT
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92F 1 T &
Attt A Al w2t 4 AHE 620870l &3
stgen, FFHA(YC) 15°C Wi EAIgA 7HE e =2
Fool 93N, ZFH(P2) 20°C HiFAIENA 7HF
g BRTo] EdAth TAA 2 gLy HFF
Wl FAT(Kim et al., 2014)014 3147t st A3 40~45
£, Hasler et al. (2004)9] HA3 g AFAAE 40
UZF 49EFFo] EESF AH v & W EF EFLOl
et oA T ZARAAT 4] wiEERd F 2870
9 Z7] & WExAes 448 £ ERTe IAA

2 U3 HAZ wiFAF(Kim et al., 2014)o14 vl 14
d 74 14~188F 23S 22 59 VI W 23S
EFTTE & 7239 A Ao R Yebgt

A ANAY FR SAEL Phormidium tenue, Pseudana-

baena limnetica, Oscillatoria tenuis, Microcyctis aeruginosa,

O

Cyclotella atomus, Nitzschia actinastroides, Aulacoseira ambi-
gua LB OIFE FXF FEFRLH, S2F= 9
H=7E ggith 53729 EAHAMS)E 10~15°CY wjgF=x
ANA AVIAE GZ2FQ Phormidium tenue?t 39.2~58.1%
o Wz 4 9eH, FE2FA Cyclotella atomus7t
11.7~15.0%% oFFEo2 FdsAUTh 20°C A=
SAMARZFY Mallomonas sp.7} 25°C ZRANHE 527
Ql Micractinium pusillum®] 3522 ZHA Y tHTable 3).
MS9 d&EFE BE 27N 3.5%10° cellsmL °lst2 &
o, F2o] EEFE FX2FY FEF] =4tk A%
2ZI(SB) AH 10~15°Ce wlgFxAoA  Pseudanabaena
limnetica® Cyclotella atomus7} 29.4~41.6%% HHY=Z 4
T 42 bt TLeE ST AoE MS AHFA FASA
o 20°C &AM FAGEZFA Microcystis aeruginosa’}t
40.0%% 7 stgou, d&Fo] 1.0x10° cells/mL o] st
FA Fstth 25°C 239 A9 E2F7 AA 2FEFY
79.9%% < FHES Uehllen, A g7 Phor-

Table 3. Dominant and subdominant species of phytoplankton for sediment incubation by various water temperatures

site Temp. (°C) Dominant species (%) Subdominant species (%)
10 Phormidium tenue (58.1) Cyclotella atomus (11.7)
MS 15 Phormidium tenue (39.2) Cyclotella atomus (15.0)
(Mukhyen-Stream) 20 Mallomonas sp. (60.4) Mougeotia sp. (17.4)
25 Micractinium pusillum (28.0) Crucigenia quadrata (11.7)
10 Pseudanabaena limnetica (30.2) Cyclotella atomus (29.4)
SB 15 Cyclotella atomus (41.6) Pseudanabaena limnetica (39.4)
(Sambong) 20 Microcystis aeruginosa (40.0) Rhodomonas sp. (18.9)
25 Phormidium tenue (32.9) Microcystis aeruginosa (27.6)
10 Cyclotella atomus (56.5) Ankistrodesmus falcatus (12.2)
YC 15 Cyclotella atomus (64.0) Cyclotella meneghiniana (16.0)
(Yangsoo railroad bridge) 20 Microcystis aeruginosa (61.7) Nitzschia acicularis (19.6)
25 Microcystis aeruginosa (72.6) Phormidium tenue (13.1)
10 Cyclotella atomus (34.4) Pseudanabaena limnetica (26.4)
P3 15 Pseudanabaena limnetica (47.1) Stephanodiscus hantzschii (15.6)
(Front of Wolgye-sa) 20 Nitzschia acicularis (36.8) Pseudanabaena limnetica (26.7)
25 Oscillatoria tenuis (83.2) Pseudanabaena limnetica (9.0)
10 Pseudanabaena limnetica (85.6) Rhodomonas sp. (2.3)
P2 15 Nitzschia actinastroides (52.5) Pseudanabaena limnetica (28.4)
(Front of Paldang-dam) 20 Pseudanabaena limnetica (74.4) Nitzschia acicularis (10.0)
25 Microcystis aeruginosa (47.0) Nitzschia acicularis (14.4)
10 Nitzschia actinastroides (59.0) Microcystis aeruginosa (19.9)
PS5 15 Microcystis aeruginosa (40.0) Oscillatoria tenuis (13.2)
(Paldang-Lake) 20 Cyclotella meneghiniana (36.0) Microcystis aeruginosa (24.8)
25 Microcystis aeruginosa (44.0) Mougeotia sp. (18.0)
10 Nitzschia actinastroides (45.2) Cyclotella atomus (13.9)
KK 15 Nitzschia actinastroides (31.4) Rhodomonas sp. (12.7)
(Kyeongan-Stream) 20 Aulacoseira ambigua (33.0) Aulacoseira granulata (23.4)
25 Nitzschia acicularis (35.5) Pseudanabaena limnetica (23.5)
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Fig. 2. The cell number of Phytoplankton for sediment incubation by various water temperatures.

midium tenue?} 8.5x10° cells/mL, Microcystis aeruginosa’}
7.1x10° cellymL® EE AF%} 2xzddA G2/ A&
o] 718 =9ktH(Table 3)(Fig. 2).

YCAH HAHAZEL 10~15°CY wiFZzANA  Cyclotella
atomus7t 56.5~64.0%2 WAR A SFFLH, 20~25°Ce
A& Microcystis aeruginosa’} 61.7~72.6%2 W2 A
st 10~20°C 279 F¢ dEF0] 1.0x10° cells/mL
FFEoE Ugton} 25°CHlA 9.6x10° cellsymLE ESETh
FAAPIHA AL §3F 10~20°C2] v FZANXA Pseu-
danabaena limnetica$} TZF(Cyclotella atomus, Stephano-
ok

S
qdrE

2
discus hantzschii. Nitzschia acicularis)7} $-3% 2
o2 EPFRoH, TX2FY FF F20 F7F
dEFo] FASATE 25°CY B AXY EE2RFE 49
Zl(John et al.,, 2002; Kim et al, 2014), Oscillatoria tenuis
7} 83.2% (10.7x10° cellsymL)2 $A&9Q.2H, Pseudana-
baena limnetica?t 9.0%Z o}F-F 319 tHTable 3)(Fig. 2).
Oscillatoria tenuis= AZNA 435 WEE FHA
Y, 522 FHEHE 54& 23 JoH{John et al,
2002; Kormak and Anagnostids, 2005), ©]F 1] ¥lEo=z
= &3 A o (Jiittner and Watson, 2007).

P2XH e E3H 10~20°C9] ®jF=7olA Pseudana-
baena limnetica®t TFZ2F7F 3% 2 ol9FFLZE &9
3 Aoz P3Y FASIF oY, P3= Cyclotella atomus<t
Stephanodiscus hantzschii & %7 7Z(Order Centrales)”}
F2 &89 o™, P2E Nitzschia acicularis, N. actinas-
troides 7 Z(Order Pennales)”} FZ &3t
Cyclotella atomus®} Stephanodiscus hantzschii® 8% AF
2700 F2 Edstes ALZE gHA JLoHW(Kim et al,
2007; MOE, 2014) £ AFA% 10~15°C 27X ¢H
02 EAFYTE P29 25°C ZZANME Microcystis aeru-
ginosa7t 47.0%2 ¥stRom, &) 8.0x10° cells/mL
2 EYTL PSE BE 2EXZAM Microcystis aeruginosa
7F 19.9~44.0%9] W2 $HF 4 obe3 Fo=2 EHA
o, 10~20°CY) wjFZzANE @FEF0] 2.0x10° cells/mL
olstZ A Ggrou, 25°CAME 8.9x10° cellsymLE ¥
A el ARAKK) AFHL Nitzschia acicularis, N.

=0
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=
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s TERFF 314~
452%¢ WHHE F2 3 stReH, 10~20°CY wFxHd
A @EFo] 2.0x10° cellsymL ©|3tE A LU, 25°C
A 6.4x10° cells/mLe] FEZHS JEFATKTable 3)(Fig. 1).
Phormidium tenueS} Pseudanabaena limnetica= Zt &%
ZAAM $HE 2 o}eAFToR FHROY, A4 BT
cAAMe EANET dor, 4 (Beak et al, 2014), &
A(Kim and Lee, 2013) 3 Zo] 3FolA
EZgaE02 33Ych

actinastroides 2 Aulacoseira ambigua

43

34 MMM EHxFe| Wt 0|Fo| S&l(geosmin, 2-MIB)
dutdoz oFHMERAL =F AU HF7lde
ARz A9 wWiEHA FA T A7 E AW FHE B
Aol A2 wWiEHE Aoz LA thBae et al., 2008;
Jiittner and Watson, 2007). AAAd GXF+ GXWEY J
A3 BN 48T APES WHESHA olFw] EFe
=7 SUkste ALE ATHJILH(Kim et al, 2014),
of W FxRuWES FAHL ojFn EFY LAAFEES
g & F AEZ 89 F 9
AFzAAAN HHEZY HsHE 10~15°CY A0 A
7974 & W flfen, sl 1499 15°C =
2HE(SB), F&d3(P3), BFEPHAHAAM FE2F A
7} A8 BREQT 20°0C 2AAME g 7 &
A(YC), TZH(P2), P3AHAAN FEHCRE FEUE
FEHQoH, g 1420 P3 AHo] GXRMET} T3
A YA A 25°C= YC, P2, P3AHANA GZuEV}
Row, PIXHAA FEF{F AMIA L
A
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W FFOE BAHE Ao
W(John et al., 2002), Kim et al. (2014)2] ¥ 2 Zu)
A AMA FZFIF 2.0~3.0x10° cells/em’ 0]
Stk 2 Ao A GERF WES FHEHUA
Zo] 1.5x10° cells/om’ PIFFO.ZA] WlEV} FZo02 B
71l ARG EGEF Aol BFEAD Aoz AudTh

0%
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Z+ QAN 28 AMY FRFE 0~1.15x10° cells/cm’
o] W92, ZARAKK)AZANA(10°C) AME F2FF &
dstA ghgten, P3AAFAA(25°C) M B2 EEFS U
Bttt 5@AMS)H KKAH L BE 2524 0.2x10°
cells/cm’ ojgt2 o™ SB2 15°CollA 1.14x10° cells/
em’, P59 15°CollA 0.45x10° cells/em’ & £83t= 5 A
A FE2RY FAEFL LEXUEY ZAAHY 53 S
g #o] Qg AL otk 2dFS A=AV
T2 Phormidium sp., Pseudanabaena sp., Lyngbya sp.

o] EdstAeH, F2°] w&TF

=

[e)
=255 Oscillatoria tenuis, O.
limosa &9 AEF] E3th

Oscillatoria tenuis®} O. limosa= ©]Fu] HYJAFo=Z
(Juttner and Watson, 2007), = &9 GZ79 AEZo] =
S, SBY 25°C, P39 15°C9} 25°C ZZA 2-MIBEE

7} 129.4~286.8 ng/Le] W2 Wi =Skth P29 10°C,
20°C$} P59 25°C9 B¢ AXYEEF dELo] 2,
Oscillatoria  tenuis$}  O. limosa7t EA3FA FJo =
2-MIBEE7} 58.5~197.4 ng/Le]l MY E =UHFig. 3). ©l
AL Phormidium tenue$} Pseudanabaena limnetica’} -
d FEFE AEF] EUQ AFLE o] F FY FEF
A o]FHu] PlFo|H(Jiittner and Watson, 2007), 2-MIB
=9 Al FTL2 AsdET Geosmine 0~25.5 ng/L¢]
HAAZ dAZ =71 Ited, SBY 15°C¢ YCY 25°C
Y Phormidium sp., ILyngbya sp.7} 1.0x10° cells/em® ©]%
L2 F2 FEFS YUYW o)Fv B4R Z A8
o] gle ASE Yeith

FANA EYEHE o]FHT gE2FY 483 24

@ Bol glow, R dEF Bu ol AAYEE
R F40 JANE dPL vy wugm g

(Jiittner and Watson, 2007). & A9 A% FFs FHd
M olFAH] AJAEFR Phormidium tenue, Pseudanabaena lim-
netica, Oscillatoria tenuis, O. limosa7}t & AE&ZFo2 =
dstg e, 2-MIB9] HE¢ #Hol ZIYHh 2-MIB= &
E% E(Oder Oscillatoriales)oll <3F= Oscillatoria, Phor-

midium, Lyngbya 9 ZF7} F2 AMetE Aoz &7

A Qe gods, FAH, 2FE, SHF I gebdelA
2-MIB2] H91Eo 2 EHIHTKNIER, 2014). E3] Phor-
midium tenue$} Pseudanabaena limnetica= AZ% Z 59
BE 2EX7dA &3 AL R Oscillatoria tenuis 2 O.

limosa 9+ 7] A%&2<Q RUEYe] o Aoz wudrh
4. Conclusion

2935 499 F539
SELIE 2 ¥
o 22 ZES EATh
1) B3 ZolA Anabaenad HA7Vs4E UE
A= 0~500 cells/g (w/w)e] B2 I3
azgol M wgon, 9435 Y 2% 2R B
2 Aol A 0.24x10° cells/mLe] Anabaena”}
Aoz Uestth
IE TR M7 S AA 8L FTOl &
, TER7F 29EFEoZ 71 gYgslR L, Fa
Phormidium tenue, Pseudanabaena limnetica,

Cyclotella

e

2)

M o 1> ol oft
@ o
o

ofN o M
Mo &

Oscillatoria tenuis, Microcyctis aeruginosa,

atomus, Nitzschia actinastroides, Aulacoseira ambigua ‘&
o2 YRR E2FY TE2FE YUEETH

3) AEZHIE FEFS 0-20.7%10° cells/mLE 3l &
27 Microcyctis aeruginosa’t &, FFAn, T
9, Ak SoA 0.13~8.97x10° cellsymLE ZA3tgC
W, @33 FF 25°CAAN AXY FEFoIA oF T

12 Oscillatoria tenuis?t 10.7x10° cells/mLZ =7

ekt

4) EZxZ A= Phormidium sp., Pseudanabaena sp., Lyngbya
sp. 50 A2A7ld F2 S@SAL, F2° EETF

=

Oscillatoria tenuis, O. limosa & ©|F VS FAA3= G2
7Y dEFo] 2 AL YEuTh

o] P E282 geosmin®©] o 25.5 ng/L, 2-MIB7} 286.8
ng/LE BE 2EZA o|FH7t AEEHYLeH, o]Fn

5)

A1=E2 2 =43} Oscillatoria tenuis, O. limosa, Phormi-

1.5 350
-

Ng -300(@
S 12 1 - %
=z L 250 B
T - =
S 09 - - 200 g
= a
\5/‘0.6- -150[l\)
3 >
5 L 100 5
£ 03 1 =
3 ] L 50 =
2 ol S g
A o B >
0.0 - T 8. S 0 -

LPLLL DLDLLDL DPLLDDL PLPLLL PLLOLLL DLDOLDLL DDOLDODO

S n O wn O n O n O n O wn O n O O n O v O n O n O n O n

oo aa T a9q T aaa T aq T T aaq TTaa T adq
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== Benthic-Cy ——Geosmin -©-2-MIB

Fig. 3. Change of geosmin and 2-MIB concentrations and benthic cyanobacteria for sediment incubation by water temperature.
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