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Fig.2 Chlorophyll-a, different forms of nitrogen and phosphorus concentration
distribution in Lake Miaohu during sampling time
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Fig.3 Relationships between total phosphorus,
particulate phosphorus and chlorophyll-a
of Lake Miaohu
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Fig.4 Bacterial abundance and chlorophyll-a
concentration of Lake Miaohu
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Fig.5 Free-living bacteria and attached bacteria
species richness ( defined as the number of
bands on the DGGE gel)
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particulate alkaline phosphatase activity (APA) and attached bacteria abundance



58 E33%F 3 M KE S F

Z % 2012 £ 5 A

FHBICRE I 2 L B AT A B oKk i BRI,
W 2 T P A 5 9 20 A I RE D B PR AR T lili‘féfﬁ
B M A )8 7= (Middelboe et al, 1995) , 22

Bﬁ%éﬁﬂEzk%ﬂ@ﬁt,ﬁﬂlﬁl,i%mtﬂﬁﬁ%ﬁmﬁ

SrRES)  JFiEd S5 A Hﬂi?ﬁ%ﬂ@ﬂilﬂfﬁﬂﬂﬁiﬁﬁ
#E AL EE e K i, AT Ja ek e it 1
Pyl F AR

4 #hig

& E AR R R R A KR R A
TEARZKARTH T 5 B 2R /K AL 132 1 IR 0% TRl B 30 N
B A T T AR K B, EL R B, ik s
0 A 1R 250 DU 24 e AR AR 1) 7K o K AR IE T4
W, 8 B REVR S A EEAS AR AL, JTBER ) o 2
NI R EE 5 A, B 20 T 55 B e i Al 4%
bR S5 TF BE T A K fife B P, BOFE K AR LR S
SR AR R VR B O E B

&R FhE Ry B,
)

LR EER T

Sk

B PR AR 5 R 2002, 7K R K M I 43 A 7 i [ M)
AP E PR AR Rk :200 ~ 670.

RN , S0 KRR 25, 4. 2005 SOUAR ) EBDK TR
WA 2 B A R AE [T ] R SR BE R4 22 4, 24
(6).:1152 - 1156.

JRAE, RAET B T5 =, 55 2012, WIA R A7 DL R L 1
i A PR T A0 B e [T . KA AR R
36(1).119 -125.

Alldredge A L, Gotschalk C C. 1990. The Relative Contribution
of Marine Snow of Different Origins to Biological Processes
in Coastal Waters[ J]. Continental Shelf Research, 10(1) :
41 -58.

Anesio A M, Abreu P C, Biddanda B A.2003. The role of free
and attached microorganisms in the decomposition of estuar-
ine macrophyte detritus [ J ]. Estuarine Coastal and Shelf
Science, 56(2) : 197 —201.

Azua I, Unanue M, Ayo B, et al. 2003. Influence of organic
matter quality in the cleavage of polymers by marine bacte-
rial communities [ J |. Journal of Plankton Research, 25
(12) . 1451 - 1460.

Crump B C, Baross J A, Simenstad C A. 1998. Dominance of
particle-attached bacteria in the Columbia River estuary,
USA[J]. Aquatic Microbial Ecology, 14(1): 7 -18.

Ghiglione J F, Conan P, Pujo-Pay M. 2009. Diversity of total

and active free-living vs. particle-attached bacteria in the
euphotic zone of the NW Mediterranean Sea[ J]. Fems Mi-
crobiology Letters, 299(1) : 9 - 21.

Grossart H P, Simon M. 1998. Bacterial colonization and micro-
bial decomposition of limnetic organic aggregates ( lake
snow) [ J]. Aquatic Microbial Ecology, 15(2) : 127 - 140.

Hobbie J E. 1977. Use of Nuclepore Filters for Counting Bacteria
by Fluorescence Microscopy[J]. Applied and Environmen-
tal Microbiology, 33(5) : 1225 - 1228.

Kiorboe T, Grossart H P, Ploug H, et al. 2002. Mechanisms and
rates of bacterial colonization of sinking aggregates [ J ].
Applied and Environmental Microbiology, 68(8) : 3996 —
4006.

Lehman R M, O’Connell S P.2002. Comparison of extracellular
enzyme activities and community composition of attached
and free-living bacteria in porous medium columns[ J]. Ap-
plied and Environmental Microbiology, 68 (4). 1569 —
1575.

Lv J, Wu H, Chen M. 2011. Effects of nitrogen and phosphorus
on phytoplankton composition and biomass in 15 subtropi-
cal, urban shallow lakes in Wuhan, China[ J]. Limnologi-
ca-Ecology and Management of Inland Waters, 41(1) . 48
-56.

Middelboe M, Sondergaard M, Letarte Y, et al. 1995. Attached
and Free-Living Bacteria-Production and Polymer Hydroly-
sis during a Diatom Bloom[ J]. Microbial Ecology, 29(3) ;
231 -248.

Muyzer G, Dewaal E C, Uitterlinden A G. 1993. Profiling of
Complex Microbial-Populations by Denaturing Gradient Gel-
Electrophoresis Analysis of Polymerase Chain Reaction-Am-
plified Genes-Coding for 16s Ribosomal-Rna [ J]. Applied
and Environmental Microbiology, 59(3) : 695 -700.

Riemann L, Steward G F, Azam F.2000. Dynamics of bacterial
community composition and activity during a mesocosm dia-
tom bloom [ J]. Applied and Environmental Microbiology,
66(2): 578 —587.

Simon M, Grossart H P, Schweitzer B, et al. 2002. Microbial e-
cology of organic aggregates in aquatic ecosystems[ J]. A-
quatic Microbial Ecology, 28(2): 175 - 211.

Unanue M, Ayo B, Azua I, et al. 1992. Temporal Variability of
Attached and Free-Living Bacteria in Coastal Waters[ J].
Microbial Ecology, 23(1): 27 - 39.

Wang H J, Liang X M, Jiang P H, et al. 2008. TN: TP ratio
and planktivorous fish do not affect nutrient-chlorophyll re-
lationships in shallow lakes [ J]. Freshwater Biology, 53
(5):935-944.

Worm J, Sondergaard M. 1998. Dynamics of heterotrophic bacte-
ria attached to Microcystis spp. ( Cyanobacteria) [J]. A-



2012 % 3 #) BrRF, B AR FHRATELE SHENT 59

quatic Microbial Ecology, 14(1): 19 —28. Zhang R, Liu B Z, Lau S C K, et al. 2007. Particle-attached
Yabunaka K, Hosomi M, Murakami A. 1997. Novel application and free-living bacterial communities in a contrasting ma-

of a back-propagation artificial neural network model formu- rine environment; Victoria Harbor, Hong Kong[ J]. Fems

lated to predict algal bloom[ J]. Water Science and Tech- Microbiology Ecology, 61(3) : 496 —508.

nology, 36(5): 89 -97. (7lERE H AL

Variations in Abundance and Diversity of Bacterioplankton in the
Process of Algal Blooms in Lake Miaohu

BAI Yun-gin'*, CHEN Xi'?*, SONG Chun-lei', CAO Xiu-yun', ZHOU Yi-yong'

(1. Institute of Hydrobiology, Chinese Academy of Sciences, Wuhan 430072, P.R. China;
2. Graduate School of the Chinese Academy of Sciences,Beijing 100049, P. R. China)

Abstract:; Algae over-prosperous (algal blooms) will produce a lot of organic matter and result serious harm, but
the role of bacterioplankton in the process of decomposition of organic matter has not yet been sufficiently studied.
In the present study, chlorophyll a, different forms of nitrogen and phosphorus concentration distribution in Lake
Miaohu were investigated systematically from April to August in 2010. The different forms of bacterial abundance
and diversity (for the characterization of the DGGE profiles of DNA) as well as its relationships with activities of
extracellular hydrolytic enzymes were also analyzed. The results showed chlorophyll a and total phosphorus concen-
trations had a highly significant positive correlation in Lake Miaohu, meanwhile chlorophyll a concentrations excee-
ded 120 wg/L in April and July. During the interval of algal blooms, the abundance of free-living bacteria signifi-
cantly increased (1.39 x 10° -2.72 x 107 ind. /mL) , whereas attached bacteria kept their quantities in a cer-
tain level (7.77 x10° =4.49 x10° ind. /mL). In the early stage of water bloom declines, free-living bacteria and
attached bacteria had similar community structure ; somehow the differentiation between their community structures
gradually came to a significantly varying degree over time. In addition, the abundance of attached bacteria had pos-
itive significant correlation directly or indirectly with the activities of extracellular hydrolytic enzymes, therefore, at-
tached bacteria have a more important role in the decomposition of organic detritus from algal blooms.

Key words: Lake Miaohu; algal blooms; bacterioplankton; community variations



