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HKIE S AT MR B AEYEE O EEIEE & € OEBEHR RIS D5
MEREE H®E EBE ExrEERBER RENEE

WREE

BT, KEVRAT HIBT 2EYEEOERITE & ZOERBXEFEORESLH
B & U7 FAERFZE % S LT,
BREOEKIZIIBITAEYEEDOHEB LU KREREZPASNET AL EHIC
2[E 79 OKEEERL LU 239 OFKGERNGE LT v — NREEZER Lz, T0k
R 2F 10 AND 249 AETO2EMIC, EVEEIRE LZDIX, 79 KEEE
R 5 5 49 FEM (62%) . 239 ARG T 102 %7kE (43%) THY ., < OKEFEEN
EMEEIME SN TOD I ERNEALNE o7z, EEOEENORASIAIL, REKRE
%@m\éﬁ%m%%rmkﬁﬁmﬁmﬁw%9%\6@%%@%8%\%®M®%%2%
Thy, BRIFEENFIEZ o7, 10 EMCERSNZFRORAE L K+ L, 1k
WEE, Bk, BEEHFICBOTEYBEENEML W AERICH -7, AREICB TS E
ZD BADTHZIRITEE 30 FE- L LB L TE2- 7208, &KIR - KIEDO EHN, BiEEH
WOAEMBEEDORELEEL TWBHREERD D, £, KEME - KEEREOFHRD
5Y . BEERUALoOMIERIZIS W T, ITEEEENEZIML L TV D EHERl X iz,

Ja—rBILUORERY —7 = AEFFICL Y. ABIRHEEEZ BT ST
7 N DA ERRNT LT, ¥KEBEUK T Synechococcus sp. 0BB26S03 (ZilTig 72 7 bo—1
DEIENRRKE L, AR TIE Synechococcus sp. MH305 (#7727 v — v DEIE B RKEL 72
HIEE D H YV | Synechococcus JBDFEFEIZ X - THER TRICK T DMREHIEN R 5Efﬁ‘é‘ﬁ
WRIE S, Rt —27 =P —% V72 16SRNA BlaT7 > 7 U 2 URIFIC
BB TRAKIZEBW TR SFENME Th 5 Proteobacteria FIDEIE N E <, WE ’\0)%}’—?—73>
KEWNWZ & 75>Tﬂf°é§h7lo

@Wﬁ@l@&A%m@%ﬁ%ka EBAEYORRAERRERE L EZ A, 32 BED
ERYs Ll EOF A OETEE SN, &% < OBITRIREMRBE S NTZO,
RN L (BREE) BXORRINTOED 39 fBETHY ., REIFZ L (BEFER) 28 17#
HBegbblanotz, i, KEKRICET 2EEEHOREMBTIELS L TRKERR
BIZEB L, TOMREEET D20, 9 X AIFTKMTEIEEREIT o2, TORE, K
HAR Y REED 0.04mg/L LL T DX AEFKMOB AL, FERAKIBAE % 0.1°C/m LLTFIZ7
B L ICBRRERRE & BT UL, Microcystis \IZ L D7 A2zl d 5 2 EBRbooT,
—75. WU REREETH D Anabaena, Phormidium & Oscillatoria \Z 2\ TiL, BEERE
HEEZELRLTH, MFEBRLNDE T — A RN Tr—2RH -7,
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HEOFEE R INT, £, RVEATAVI =T A EZRAWEEEABEOEWEIE Y
FER S, BEE - IR, ABOTNERO T 0 & ARV TEER O AR E @I T
HZET, varI s Mo OIRHBEEZZRAICHHITE D AEEMENRER STz,
EYBEEDOREIE > THENIIE (LT ANV —HEEREEZPHLCTH L,
F 7o, BRRFEMERAE Y 0 A DB N EOAEYEEICHT 5 1EAR RO RT
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KB AT MIfEEE FIFT WL,
TR DIE7>, BRBK D BB BRS0E H
JRIR & 7 D48, WK ZHET 549
% (LB, BEEEY) PEETDH, BEA
MBAE Y AT MIRIETEER TEpeE
E] LEEN TS, —EOEKE T,
AEMEEDOFRAEIC I VES - BHEREN
WL, #/KER 2 2 k2N KIE N %
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BEYAT DI RIETEEITEETE R0,
L LG, EREICEERESY RETk
FWEEO ) A7 B LT, hoEAR
BRI A IR X D EMRE [KEICRT
HAREY A7 L OEBICEET A RE
WhgE] S THRETSNTWE—F5 T, &Yk
EDYZZIZELTIE, FOERIESY
A 7RI B3 A BETS BN TV D DA E
RTH B,

T ZTARFTIE, HAAKREBRIZED
WK ER T 2 AN BB L, BOME
FAEOHIFENE RO LN TV ARG E
I, KBV AT DB DEMEEDOERE
82 & ZORB R FPEOREEZBEN LT
b, TOBWERERT AZOIC, EICUT
D5 OOEBE ZHE LT,

1) BN OBEKEIZ I 5 4EYEEDRAR
L USRI R ERE O R

2) SFAEMHTFIEC L D A BRHEED
TR A O i B

3) AWl % [ERET D 72 0 O K AL ER BT
DB

4) AGEARIZ IS 2 BEEAY OFAEERED
TR & FE A PN FE OB

5) AEMBEEC G U R KV AT
L OWES

B. W3l

D) ERNOEKEICRBIT 5 EWEEDREE
BLOKREREROWERE

2[E 79 DAGEEZERT L1239 Dk
EXtgE LT v— MREIC L T,
%22 - 10 AN D 24 49 A F T 2 FERIC
FAELUTEYBEORER LUOXKERESL
Ao Lz, IBREEEROREIZHTZ -
T, FHIEMICKRERRFY OV E I
L7z, @&xtBlKEG0EF0FEEKERX
HAR2EORFEEHBKED 40%LL B4 5D
TW5a, Fo, KEFEMRITBIT 2 AW
B D ERRBLNZ DOV THFHE L7,
KERFEDNRT Y v I F—H_R—2%
RN L. EWREE MBS0 O B E)
PIRE LT,

2) FAEMFHFIEICL D ABIRHESE
DR Y O R

sa—= 7 BIORHERY—7 =X
EIZED . BKETREADEYMRZFMmL
SRR EE O RE A OV TRETZ21T
27

JINEETT B FAGBEREIEAGEOFK, 1L
Bk, ABAKEEZHK LU, TREBUK, A1
KOBEUIR TREEZBE L7, BRICK
DR~ DOEEES T, BB OREE
WEBRT N UV LAEFARBT M) OAT
L7z,




I umb LIFSumDALS T L7
4 NVE—TRE|ABEITV, T/ T 0
Mor&2BRELER, ARZAZE 020 m DR
Uh—RE = BA T LT gV E—T
A LEERITo Tz, D%, CTAB %
FAWTS/ ) A DNA OMIHZITV BBR A
BNARREAT O BAYD 16S rRNA #Eix
FEBRAICHEE S Y5 7T A < —106F,
789R % FiV T PCR #{T~>7c, Z @ PCR
Pz oWT TOPO TA 7 r—="7% v k
PRAWCI a—= BT 7, HERS]
PE%. FASTA(EBDIZ & A HHEIMM R 21T
o7, B, LEK, ABAKTHRE I
71— OHEEFRFIOFREPELR 99%LL o
4. Fl—® OTU(Operational Taxonomic
Unit) & L7z,

—EOREHZONWT, EEMED 16S
RNA B FE2RHENICEEI L2774
< —515F. 806R % F\ T Tailed PCR Z4T -
7o, WHIREZ MR L%, B, BERFEL
1TV, lumina #£0 MiSeq 2LV 77U
a = T R Tolk, T r—=
v 7k L RRICHE B ECFI R O FE EIEDS 99%
P EDHE, F—d OTU & LT,

3) EMEE L BT 5 72D OB KL,
M oOBI%

KEFKIBAT DTS T 7 AL
ERTHEKEELZHLET A0, B2
777 hUDBATLEEFK, T
7 K Synechococcus sp.% ¥&#E L CYERR
LIz ET VEK, BRUWEH T 77 b
WRIBIR (Chlorella vulgaris 35 5 TN Microcystis
aeruginosa) % FA\ N CEREERFE % HLBRET L
7o MRETEEIL, BEHAEE (BT
= s, BAEE S, NUHEETLVI=
AL RV IAER) THY., BREBE, 7
0y OB —ZENM, BIORESALE
e L TREFMELTM L, £2, EiE
DERGTIIESD T Z 7~ ORI
MR E LT ZBREEABB TS Z L
N b, I TIHREAREE YD
T PATERAL, TOBMREHER L.,
AN AL EELE LT,

4) KEKFIZB T DEEEYORAEER
DOHIE & FEAEMGI FEORET
EELEMOD > bW T 7 Fizon
T, KB L 725 TWBKEFEEEESY A
LICRBTDEEORERNEER L, Xt
Gl LIAwX, BRE T /07
T) 10 fEEE, EEERME 11 . R 23E
.7V MR EE, HeREJEE,
RHEEREE 2 B, =— 7 V) EE 2 B
DES3FEETH D, AL 20 25 AL 22
D 3 F /O HBRT 2 BT L7,
AGEAIFNZ VT 5 BEE LY O R AT F
EE L TRKEREFICERE L, T0HE
BT A0, 743 - AERICEBK
BEREENME L TRAELTWD 9 AKX
MIZ TRIEEITo T, XIZRE 72D X AETK
AL, KB DOETAKEED 4,000 F m® D/
BUHELE KD 33,000 T m® DRBEES L F
T, KRR Y RBEILBEED b PRE
DX NETRHFEIZ KA TN,

5) EMEE IR LBk e e kE Y A
7 O

BERRE DEBRITT Vr— MRRERE
Lz, 7o —FRAEICLIVEONTE
HiL, HERE®R AT LA L TEEIN, %
KRG D BLECEHEII DD BEIEEER,
TEBLRFHHE, X FOETICE SR
Too FRNTICNERRBEALIL, SUERIFSE2 &
WWEVWEELE, 2, 77— AR

RV HKELOFEEE Y X MELT,

EHIT, EYEEDFREIIHIGT D KEY
AT DT UV AGHIC L W RET LT,

C. WroemER

D) BERNOEKBCBTDEMEEDORAE
BLORREROEE

SR EAR I EYBEENRAE LD,
T r— IRt 79 KEEEERD I L 49 F
MR (62%) | 239 HKIGH 102 7K (43%)
ThHY, < OKEEERDEMEEITH
FENTWBZEBRHLNE o, B 1
WRTEBY ., ZDOHIBEITH DL DD,
2 TOHE TAEMEEN AL T\,
AYEEOREEIL, BAREEEN—R L



T5HE, BEEEEDOEEN 3% kb
<, WWTAHMTRHIFEE 17%., Gt
HREE 0%, AHIBPAZERE 9%, T Ofthok
E2%DNATH Y | FIRRAED O Wi E
DUV TIEE N e o T,

AR IR 2 ORI, R A
— A LT HE ALEMBEAE PR L %<
(71%) . EWIEERE X —5 (13%) Th
STz, EOM 16%DEIZEOPITIE, —kk
RLERWEHYE LTWA, EORZELH
776
KEHEFEDONRT Y v 7 F— B _N— 2 %
fiEdT Lo gL, FKICR T 50 ERERY
TR 3 AR K BT BB A B % T v kI
HMERNC S 0 . FE B AR & B AL R sk
FETOHHThoT23, 2 ng/l #EZ DK
EFEEEC M LT e, BsRIEMER
OAEME R & BRI AESERE T IE ORI B
BAGRICH U | By oG M e o> 48 4 A B i
IMEFNCSH 2 Z EBNbhotz, Flo, BE
W LA 7 5 7 DB - FllE, N/P
e EBIRRH D T & NHERR S uT,

2) T EWMFRTFIEC L2 AR EE
D J5 IR A= 49 0D i B
O7 v—=rv 7K & 5

REMFPIC TR R SN v
— 1% 8 OTUs {43 F bav, 7 FHED
Synechococcus IRV T D Z & 3H &)
Elrol,

2012 B3 AR DO AEWFE DFRFTIZRLED L
72O, 3 A, 10 AD_ZETH-7-, 3 H
D AWK GBI, Synechococcus sp. MH305,
10 A @ A K 5> B 1% Synechococcus  sp.
0BB26S03, Synechococcus sp. LBB3 (2T
Ry =R E ., AIEKDEEICE
B9 DRSS RIB I T, ALK
\ZEBVNT Verrcomicrobia FADMIE D 7 1 —
VN R &L, Synechococcus J& D EY)
FE &2 EREIZFH T X 2 WETREMES RIZ S 1
7ol 2013 D HIXPCR DT =—1 7
BE%L 65CL LEREZITo T,

2012 4E & [FEEIZ . 1~5 H % Synechococcus
sp. MW6B4 & W o 7z PE-type @
Synechococcus JBH 2 < RH IS4, 6 Ab

11 AIZHT T PC-type T B Synechococcus
sp. 0BB26S03 782 < FrtH a7z, 6 A~8 A
W T, LB IK T Synechococcus  sp.
0BB26S03 752 < ffH S 77’ Sk Tl
Synechococcus sp. MH305 &V o 7c PE-type
O Synechococcus JED 2% < i &7z,
QWA — 7 o — 2 & AR

2012 48 3, 10 A3 LT 2013 FDFBHZ 2
WCRHI L7z & 25 Y — FEIL 13 5~
29 FTholo, TERAKIZEWT
Proteobacteria [ . Actinobacteria FH |
Bacteroidetes 5 & Vo 7o 6B S EE O F
ENREL, 80~100%% Ho7- (K 2),
Proteobacteria D E &N E b & < 36%~
100%% 5872, 2013 4F 8, 10, 11 A 135K,
Wk AR L TAHEAKOIE S H
Cyanobacteria FADOEIGENEE -7, T b
DRAIZBWT AR D Synechococcus & D
AR R, 7 v —=r TR Ry — 2
TP —DFRERIZONWTH]E L Z A,
Wh—ET 5 08Bl bLNE T,

3) EMIEE & [EGRET 5 7 OB AL
BT DBH ZE

Va7 T s b OBEICRIETEER
fEE (BT ArI=va EE S K
VLT VI =0 A RY VU IR O
BByl varl 707 N oesEER
IKTEARY U D8RI XV EREEE N R b
INELRRY, ZokEYATST U D
RELRIFTHLZ ERbhoTz, Fiz,
B — & B OWPEERD DR BRI LI
TRERERIEA RN, RU U IR WY
THEbLDRNWZ ERFLNEIoT,

—F, varsr s hoBLUEM TS
VI N ERENENVBREB ST T IVRK
DEEE/FEE LB LR, Chlorella
vulgaris ¥ X O Microcystis aeruginosa 138 —
BB ER L, FEPMOLET H5&ME4T
BMICEEBEBEEZKRTIELDICHR L,
Synechococcus sp. TIERIBEHRFINET TH
BRBEEORBMETIIE Z 53, BEH
DOIRMEBOBEMZK L Thx ICEEBE S
KFs®dZ enbhotz,

Flo, ¥arI o FoOBEILBITS



BHBETO oy JBOEER &
A K3WRTEBY, RN lum @
Synechococcus spidAR VLT VI =7 A
BLORU LU HEED EL LOEBERT
bR OEME L bl Ta vy 7 BEH
KEE, RUVET VI =7 5T 60 .
RY LU BEETIXORTERILL, 2D
#Boay s BRRED LESEEEED D Z
ENbroTz,

B, 7uyZREIRI VI AT
LV RELBROTVWBEIITRZBMN, 1
pm FTAORLF DFEEIXRY U HEkD
FREL, —Horvarso s hogiue
v 7 BB LRV E WD FER LT\,
BEABMEBROER, RUVELALTLVI=
ADOEMEN 2 mg/L, B—FBAMR-26.75
mV & JFEKD-2930 mV IZHELTIEE A
EBED B IRWGEMET, AIBAKOEEL 0 ()
T LD EREREINE,

4) KEARFIZBIT HEEEY DRAFRE
DR & FEAMH] FIE O
O3 AEER

RT3 BEOBEEAY D 5 b, F
Vg oL, &L L5 HEIZBWT 31 FfH
BEEINT, Fo, R2FEIEHLU LD
F - OB CEE S, B OTEER]
IZHDE 3 FEROFTTNTOL L 7]
AEICBWTERES N b OIX, ERED
Asterionella, Cyclotella, Fragilaria, Navicula,
Nitzschia, Synedra, FKEEFED Scenedesmus.
27U 7 NBEEEED Cryptomonas. B EBIED
Peridinium DFF 9 BHTH 72, 2D H b,
Cyclotella 133 RO FAET X TTHES N
7o b E < OEFTRSAEYPBEEINT
DX, FHRF L (@R I ZOFAR) IR
AIED 39T TH Y | R & A (REFIR)
B1TEREL ROV R T,
QF A MFIFIE

BRERRMIER (RE) %O HFEEHK
BRI, HKIEAIL X 528 T/KIBAE
NEFLTWEAZRITIIEFY LA TETL
Too X LAOFFFOKIBABOFMAIL, B
KABBRBIBHREN 039~1.54C/m, BR
TERAXIFIRRATA 0.01~1.06C/m, BRKIE

BRERREER (RE) #%4% 0.00~0.13C/m @
HHEHER2oTEY, ERIEATHAZ &
MBonb,

BESERREERE. EERIIZ X
ATHIBBENMET L, 417 TEB
0. MRENIZ T AR % EFD Microcystis 13,
SR CTHBEENMET L, —FH. &
v BE R EE Cd 5 Anabaena. Phormidium
& Oscillatoria W2\ TiL, BRIEEREL
BEELTH, MHIDEPAEONE Fr—R &
Rohnwr—axnkboiz,

5) EMkEE
> AOWE
EYBEOREIER LT, BKERD
HEENEMLTWABAENREB DL
7o YU 72 ¥ K3 S OBLE OBRIC LI &
RBBNHEE, 2 A MBI UOHEHENRS
TEMUIRBREEFREA LR, X biT,
BKIE S OYEIN S Rk 3 2 B o i bk
FEEHEZ RO TME L, ZORKE, &
SHEE, 2R M, ZBRBHEHEOSE
MEX, fFETEnEh 0.11%, 17.9 EH
BELU0.80%EEMT 5 L HE Iz,

T — MNAERBREEHT A LITL
v, BETHAL, BREL, e, E5F
FBER Y, 151 HE OEKERFHEEER
BEN LT, Flz, HAARKEBRIBEARZ
VX, JREFE CHORERORRARBBE S 2o
Tl el ghole, 51T, KERFORES
R~ =2 T VOEMERN 5.1% L{E N
B BN T, ~

S, EMEENS HIZEL LEEAI
iz T, BERDEBBINLTEY, BNHE
BE, “BLRBHHE, =X MNIHTD
BN RS R E Do T RIS R 5 QL
WA T, RDRIEMER (GAC) RENHE
KO Y VB ELT O H/EITONT, v
U5 EiTo CTAE a X F & LT,
B X MI, BEFEES D E XX
M RIEME R ELENER TH 1208, 8
BIEBNEL 2D &4V VALEERS GAC AL
ERAFRIC o T,

WX U 7= Rfse RO 72 7K aE o A

D. &%



D EROEKEIZET D EMEE O R
B L ORI EREOHE

10 FERTICSEM S iz ARk o Ayl
EHIFHAEOR R & 45 & JbiiE, i)
db. BEHEHT W CTAEMEE SN L T
WA & o To, AMEICIIT 5 EZED
HAONYHEIRITEE 30 4E/ & il LT

EnoZh, AR - KR EAN, EiEE
Hidak oD AW B D FE AR A iRt LTy B ATRE
MR B,

AW BEE N FEAE U T2 K O KT 98%
DHIFK CTh o /oy, THUEEEEY D%
S BHAREEFFOWIE, v 7 /0T
7 O(BERIE) THhDHZ EE, HiFK T
I Lo Wb THh D EEZ BT,

W EEMET OB ERERT S L0
REEXNJ 27z, ARETHOLMNE o7
WY AEYREES S E A AEEE N E <
KEY AT MBI HEERFEO—>T
bHEELLN, FORFIILFER ALY D
RENNLETHD, Sth. EWHEREO
EEEFHEMSEDZ ENEEND,

XTI TR BN UT-RE R T4,
RABALES DAL I 3 1 B AKGE K ZE e & 18
DN ERBERENRINTETWVDL D
ERHBERY | KENREFUER 2B 2
HACEIEAENIEEL TV SRl ST,

2) FFEMFENFIECL D A BFHESE
O JR K A4 O iR B

BREKG TR OHRHEN 7 o —
YiXk 8 OTU W&o bh., 8k
Synechococcus BTFET D Z LB BN E
72 o7, BZE PC-type O Synechococcus &
NE R ENBEEOWE & —E T A1EM
BRIz, 6 A~8 AIZT T, RIgAKT
I Synechococcus sp. 0BB26S03 7325 < i H]
ST H, AR TIL Synechococcus sp.
MH305 &V o7 PE-type @ Synechococcus
BRZ{BHI, BECHREI AL
Synechococcus J&H>— & DRFEI D3l L 7= D
HIZABWAKIZFENTHTLS 52 &R,
Synechococcus J& DFEEHIZ X > T AHIBMIZE
T DBREREN B2 D RTREMEN IR I T,

TR — 7 =Y KDALY

2013 4F 8, 10, 11 AVEJEIK, PhlKIZ g
LT AiKDIE 9 3 Cyanobacteria P DE| &
g E o T, T ORE, Cyanobacteria FIZ &5
W2 Synechococcus J&DEIETE 95%TH Y |
Synechococcus J&DHS AT L D FRERBBE
WIZ EMRBERNTL, AlRKIZEHED S
Proteobacteria PIOEIE 238 < . BWE~DF
HERRENT EDRB I,

3) EhEE
WoopR
BB LA aF T 7 hod
BREMEIZR VLT VS = BT HATR
JVV)%%’%MT@%T%tofﬂf
FUT NATRREN L pm BREL/NEL,
F IR SRR E & R LT &V
b, Tuy 7 ERRLTHAEMICIEL
WS WHEEE > Tnd, L, 7uay
I BEOREEEL S b Lo, R
VBRI L s TRIBEO LV K& 727 my
7 DR S, EEILEBIRNEmE D &
PRER I T, LTz o T, BERREIZ X
HYarT o r b OBREEOHEITIIR
U D ABROERRETHLEE X bR
Do

—F T, REEEOLaTT 7 O
FEbLHERESNE, ZOHEBEHEGHCTS
ZEIETE RPN, BENERICL - T
ETovrarsry NoERETDHI LT
HLWVEEEZE L TWDZ LB LT
ST, ZHWEH L TRIENLT VI =T A
DWFEREMET, RY U BEICHkEELTY
oy ZEIINE L, R E UTEEER
EHIIRY VU IEIZE D OO, Rk
DEaTT 0 b OFEEIIHESR SR,
TRobLEEZBET IR ThoT,

T XD TR BEETCIIBRELENRY
INESTRRIREOY a ST hooTa vy 7T,
ABIZBWTRETE 2 Z ENBHL NI
D, “EREBEOMREPERIN, £,
BEAMEZHEMLRWESITISIELENRH
TAHZ D, &%ﬁéi@@%ﬁ:i‘bkb
ThEWEEears o7 bk o~Taipl
ENEETHDL I ENRREINT,

7[R9 2 T2 3D D K AL L



4) KEAFIZBIT 2EEEYORAEERE
DR & FAME FIEORT
OFRAEERE

HOHEICBVWTHEDEEAYPBES
NiEHE 1 R A MEMAEL, MEERBIZ 3
FEMOEEFHRA LVt (HEEEEYN 3 F
BBESNTBEIE 3 RA M) ZFHEL
ToRER. FIRJINOEDORA > MR RLE
<. BB KIERFV T, KROTHRICITL
EE, RA Y IBREL, BRax REROEE
EMRREAELTWAZ &Y LT, ¥,
LRI A, BERF A, RRRF AL, BE
B, BRRZ DLW TR EFRERIZ
M DHERIL. RA 2 MRS, BE
YDA DTN E RN b Tz,
OFRAEMGIFIE
FERKKEBAE R OCRFAHR Y VBE &
TAa L OBEBRERSTER, T4 zom
2B TEAa IR, KR Y S REN
0.04 mg/L LT Thivx, FEHRFKIRAE T
0.1C/m L FizTUERWEE X bz, £
7o INEER T A aDRETHET HES
P B AR U B EES 0.05 mg/L LT CTh
i, FERFKEANEE 03C/m LTIt
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