ISSN 0250-3301 CODEN HCKHDV

(HUANJING KEXUE)
ENVIRONMENTAL SCIENCE

rRE BB A S IR ST L £
: M @ HE




w % # 3 $36 % 51

( HUANJING KEXUE) ENVIRONMENTAL SCIENCE 20154 1 A 15 H

H K

2013 £ Z FMAD A5 Y B I A BT O, SRR <ooveereeeeeees FiE, B, AR, ZRT, THEY,
.......................................... HmE, THE, P, TH, BB, Tam, A%, BHE, FATF, BEEC 1)
G114 ETEFS VOCs 15U E F B R covveeernrerensniee st HE RS HIRTIER 1)
AT 10 AFTRERE & K NO, HYIS 28 AU BTG YRR ooeevmeermmmeemmesmmeeeeeieens M AR AL ERA( 18 )
A REIA A A LB TR B KK VR RS T L -eeeeeeeeee BE N, & RE,FRE AW, B HER,RA (25 )
AR S-S B8 T ARSI % (GC-PDHID ) SpHT K 70 T2 (H, ) WREE ooeeveee KRR, TRE AR, B, KR( 34 )
IR K B 4 5000 18 1305 L IR i CO, A BT G R oo RALT, B/, KR (40 )
T 75 th [ 250 A T MU AL (45T T G MEI TR ZEHIFGT e evvveeessmneeennneeesnnneesnnieeannnneans BT, KA AR 49 )
SET Landsat 8 SEAAM B VIR TR AP PIIRE woeevveerneenimennnenees WENE KB, EF  ded, AAR, THIK( 56 )
R IR QR T e AN =0 i b1 L 1| PP LNE FRE BEBDH( 64 )
NEIE BT KRR . LAVGTL A LSRRt i) -ooeeeeeemeeemmeneennees TP R A AR, 25( 72)
R A GRS AN (RIS 2508 R AR AL AR B MA I ATFFE oo evveeememe e AL R, A, FH,HF( 80 )
B R IITTAR I AT AL S R A R AE B LW ARG, weeeemeveeemmmmeeenneeees JR3E RARL Ak ZE, E X5 ( 87 )
LNy IR i LTSIt o T T O S S s o TR LT T TR PP A B R (94 )
KA A T 1o TR AT TR AL BT SR [T BAI] - vveevveeeemeeemee e e st AmE . E K, FER(107)
W KB K I B 75 A B ZS MBI veeevreeeesnnneeenneeessnieeesieee e Rl x|E4% HER BK, EHE(114)
RAE/ IR A B MRAFIE 25 T FLEZS AEAE, eeveeneeneeneeneineaeae e A, B F A, kA, EA(121)
R 2R DX AR PN SR A 25 [ AR RRAIE oo evveeememeememeememesseeeee I % AFR, EXZF , R2TH(130)
SR XK AR E A NIRRT Z5 A ALARAE < vveervveermeesneeenie e M T, RS, FXE(136)

PRIE AR X IR JAE DX 917 b S rh AR IR — T R 1) _E B B SR IR e ovveemeeemeeenemenses s
................................................................................................ 5}{%%’7}(;&%’ _{gﬁjﬁd&’iﬁ( 143 )

AR IR A P YR BT HLT ( DOM) MRS B B ETERERRAE  weeeeeeermmreeee s
..................................................................... Bk, EEE REE . RYR EXE,EHe A, RE(151)
FHL A O B (CDOM) 1 =G G- FATR T oeereeeeerreeeeens B, #RE, A%, KER, BRF(163)

ST /INE TS TE Kb T 7K T 2 R348 55 WL 25 15 Y AE B AN AT + - veervveeenseesnneesnieeeniie ettt et
.............................................................................. BER KPR, T, BENF SRR, R G Rm(172)
BT MK RRZVUERY T PAHs 43 HT 5 KU PFAL  oeeerenennereeeennns B, EF, B, AW, A ES (179 )
PR TR M T AT e U PP (A 28 X EE AT s DAL BTSSR ] oo Fo s, LA, 50k, PR (186 )

RIGWE R B RK- LIERRRE S KN - KER, 25, Kek, £3, HUE, AL, KAF, ZF0(194)
TR R M PSSR - R ESE 5 B IR -+ ververeereeremsennesseenesue et ie e s e

...................................................... B, KIE, ME, BEA, FiM, T, BEE, KEM, HE(202)
LA AR S P R SRR TR A BRIETE «oveeeeemeemneeneeeees VR, RN, B4, TRMW,EEE RWA(209 )
R E T A T DUBRZZ TG EIFSE - vveveeermeerneeneenseeneanseeieanieeieans R EER EWAE, KEZ(215)
Bl BT X B B T IR AT oveerveerveesseesneesseesneenie st WHE MR BT, HE( 221)
JE B - U -5 A R T AL TS = LTI v eevveemseemeeseenne e kU, LA, REE(227)
W I R X ANAMMOX T 3T {5 /K AL FEARGE AP B A I ORI oveeeeeeessesnesssc

............................................................... MAER WA, B8, BT, FRE, D6, BEE, KEM(237)
FISH-NanoSIMS FEARTEIF AP S ERIRIRITE  wvveeerrremmmmnesmeees VRR AR A AL ( 244 )
TR BT 2R LR 00 R B o A v M AT T P B S e - M EEHE TR, MM, X IR, x4 e BRI 252 )
TRAEPIER AN BT 1 | BC B HEBR R ARAFAGIEAL «ovveemeeemmememmeneenns YA, FRE, BA HR, AT A(259)
FP LT U 15 2K A B0 2 i oG BILGUAR Z 0053 A B AL ++vevveemveesseesse et et ettt ettt

............................................................... WAEMN, OB BB AP E e EREYL KA 266)
PO Bt L B 75 A Sk S v 2 SRR TS YK BRI oo A% - eF FRR, ZHF,MER, MAHE(274)
K SRR 0 A BRI (VAR ] <eeveereeeesseeneesseeeene e At F A FH A% ( 280 )
AN B HCHE | 4R B T AL 2L TGS IR EAIR] ++eovverveoseesseseeseeseeseest et e ettt ettt

......................................................... BEAEIE 3R R AT WO, BR, Kb B b R4, MAEIR( 286 )
JE T T B K AR PR TC AR AT YLRRAE  -veeerereeremeemmmenneeneeees Bk RA N P, R KT R (1295)
PR RN R] 3t R IS B 300G ( Se ) 73 Ai SR -+ WEEL, B 4, Rota k= B e LR, A RSN 301 )
AN R BRSBTS E AR FIHIFTE oo RANE GARM, EANR, BRI, RER JLEA(309)
B ERMAPUALT Cu, Zn FEARR M HIErh B S B E S eveeeeeeeeeee WA, 0, KA, R EA( 314 )
AR T A TE AT I L R E ARATT - veevveeremenseenseesneenseesseesnse e s asieeae e Wil R, ERT FAE AT, T HEE(325)
AR 2E Fenton FALTBIRATIGIE «oooveeeervrreemmmenmneeee x| & Be, KA, W, G R A R IR ELET (0 333)
BE TP I T AR AL SRR 0 U A R FHPERIEZE oovvveeeeemmenineneeeeeens wEE, KAW, B/, X E(338)
— BT Turn-on” ZOCIRE T TR Z T HALKGI o eeomereemmemmmeeneeenn XNEE, B, BEE, HFE(343)
HLAYEE - DA T AFFAETIAT <oveeremeereeereseee KA, T RAT, TH HE, 7BEs(349)
FH E R IR SRR A DUBRABI S <o eveeeeeeeeees ARG, B E , TR, SR, R, REIE, B33 ( 357 )
DT AR IRE ZE KA T (7T g B AT TR AT I BAIE o veevveeermeeesneeennneensseesitte st e st e FEH, ZHF(365)

CREERIENETT R 2 (251) (AIERLZE ) AERG 700 (294) % 5.(236,243,273,300)



536 B4 1 4] 57 S < R Vol. 36, No. 1
2015 41 1 ENVIRONMENTAL SCIENCE Jan.,2015

IR A A AR XY S I AR D A D B T S RY 2

ARE BT, EEE

(1. FREOAP PR B T AR PEAL pol, Jb st 1000125 2. oy [ R85 R 22 AIF 5% Be BF 45 6 v 5 XU 37 il [ 5K 5 S i =%
Jemt 1000125 3. demtfb LRZEHRERIZE S TRA L5 100029)

TEE . KAEXHHAKAAR TR Py AL AN A Wy s i ) 1A T T A8 25T, (L LK A A T 2 R X WA ORI 2L W B v
EEM A, AESE DA XT 4 3l PCR-DGGE 75434 T /K ARTE AR, RS2 A T2 B BOSH DR S A= W0 B V% 45 4 1) 5%
Wi, 255 BLKAEIE IS H 15 H ~6 H20 H, 358186 H20 H ~9 A5 H,Z/F#EAKERHT-H. PCR-DGGE 4
PR, KA XTI AE P26 | Shannon-Wiener $540, Simpson H5 XA 8] 22 A8/ N A P AR BLBE S5 e , Tl B2 T
MR AE K AR X B A WY RE VR 25 A 8 s 1) R B 5 KSR X, TR SR W i F 2% | Shannon-Wiener £ 5UFE K 4R T B A T2
HABAR, TEK HERE L A%, 1T Simpson H8 500 52 A0 OB S TR Py AR BLBE AR AT BAIR , R BHOK AR B, 22 AT o2 B X A
YIRER LAY | LT A R R SE R FIK # B AL B A TT e 2 TR U s A i) F A 7. AR R W], K4
A T R WIA TR AR A AS RS2 ), 33X TR A VAR K SR XA K A AR 25 3R G5 0 s AR L BZE B B v WA K A2
SRR HW; DU KRR U MR S

BT, X172; X524 XEEARIREE. A XEHS . 0250-3301(2015)01-0107-07 DOI: 10. 13227/j. hjkx. 2015.01.014

Effects of Outbreak and Extinction of Algal Blooms on the Microbial Community

Structure in Sediments of Chaohu Lake

DIAO Xiao-jun', LI Yi-wei’", WANG Shu-guang’

(1. Appraisal Center for Environment and Engineering, Ministry of Environmental Protection, Beijing 100012, China; 2. State Key
Laboratory of Environmental Criteria and Risk Assessment, Chinese Research Academy of Environmental Sciences, Beijing 100012,
China; 3. Department of Environmental Science and Engineering, Beijing University of Chemical Technology, Beijing 100029, China)
Abstract: Although impacts of algal bloom on the physicochemical and biological properties of water and sediment in many lakes have
been largely studied, less attention is paid to the impact of outbreak and extinction of algal blooms on the microbial community structure
in sediment. In this study, outbreak and extinction of algal blooms and their effects on the microbial community structure in sediment of
Chaohu Lake were studied by PCR-DGGE method. The results showed that algal blooms formed between May 15 and June 20,
sustained from June 20 to September 5, and then went into extinction. In the region without algal blooms, PCR-DGGE analysis showed
that microbial species, Shannon-Wiener diversity index and Simpson dominance index changed slightly over time; moreover, the
microbial community structure had high similarity during the whole study. Temperature may be the main factor affecting the fluctuation
of the microbial community structure in this region. In the region with algal blooms, however, microbial species and Shannon-Wiener
diversity index were higher during the formation and extinction of algal blooms and lower in the sustaining blooms stage than those in the
region without algal blooms. But the Simpson dominance index showed the opposite trend over time. In addition, the microbial
community structure had low similarity during the whole study. The results suggested that outbreak and extinction of algal blooms
produced different effects on the microbial community structure and the dominant microbial species, which may be related to the
variation of water properties caused by temperature and algal blooms. This study showed that outbreak and extinction of algal blooms
caused different effects on microbes in lake sediment, and this is significantly important to deeply evaluate the effects of algal bloom on
the aquatic ecosystem of the lake and effectively control algal blooms using sediment microbes.

Key words: Chaohu Lake; sediment; outbreak and extinction of algal blooms; microbial community structure
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Fig. 1 Sampling sites in the algal bloom region and the

non-algal bloom region of Chaohu Lake
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Fig. 2 Changes of water Chl-a concentration over time in the algal

bloom region and the non-algal bloom region of Chaohu Lake
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Fig. 3 PCR-DGGE profiles of the sediment samples taken from the algal bloom region and the non-algal bloom region of Chaohu Lake
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