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Abstract: Fujian reservoirs in southeast China are important water resources for economic and social sustainable
development although few have been studied previously. Dongzhen Reservoir a typical subtropical stratified reservoir in
Fujian was chosen for investigation of bacterial distribution composition and diversity in autumn 2011. As the only built
large reservoir in Putian City it plays an important role in irrigation flood control hydroelectric power and water supply.
Dongzhen Reservoir shows an obvious phenomenon of water thermal stratification during summer and autumn thus creates a
unique gradient of environmental variables along the water column. We investigated the bacterial community and its relation

to environmental variables in this study for a better understanding of vertical distribution of bacterial community and the
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primary environmental drivers in a stratified reservoir. Five water samples were collected from five different depths according
to the vertical changes of temperature. Both PCR-DGGE and sequencing were used to investigate the bacterial community
and diversity. Moreover physical and chemical parameters were measured according to the national standard methods.
Multivariate statistical techniques were used to examine the relationship between bacterial community and environmental
variables. Principal component analysis ( PCA) clearly showed that water temperature dissolved oxygen ( DO)

chlorophyll a ( Chl a) total nitrogen ( TN) ammonia nitrogen ( NH,-N) nitrite/nitrate nitrogen ( NO_-N) and electric
conductivity of the upper aerobic zone were differed from those of the deeper anoxic zone. Both the number of DGGE bands
and the Shannon-Wiener index of the deeper anoxic zone were higher than those of the upper aerobic zone. Further two
groups were distinguished by the cluster analysis of bacterial communities based on the Bray-Curtis similarity. Thus

Dongzhen Reservoir presented an obviously physical chemical and biological stratified phenomenon. Seven bands that
common to all sampling depths were extracted and sequenced and among which four were identified as Betaproteobacteria

indicating that Betaproteobacteria were the most dominant taxa in Dongzhen Reservoir in autumn. Bacterial community
composition and diversity differed greatly among different sampling depths and these differences were closely related to the
physical and chemical stratification of the water body. Redundancy analysis ( RDA) demonstrated DO was the significant
environmental variable that shaping the bacterial community and diversity ( P < 0.01) . Therefore we should pay more

attention to DO and thermal stratification of reservoirs for sustainable reservoir management.

Key Words: reservoir for drinking water supply; thermal stratification; PCR-DGGE; bacterial diversity
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Fig.1 Sampling location in Dongzhen Reservoir
o HACH
N ~pH.
a, N N N
& °
1.2 DNA
1L 0.22 um
-80C o
(E.Z.N.
A™ Soil DNA Kit Omega Bio-Tek USA) DNA
DNA 80 wL o
DNA -20%C
1.3 PCR ( DGGE)
16S rDNA 341F
(5°-GCC TAC GGG AGG CAG CAG3")  907R(5-
CCG TCA ATT CMT TTG AGT TT-3") PCR
341F 57 5'-CGC

CCG CCG CGC CCC GCG CCC GTC CCG CCG cca
CCG CcCC3” GG "™, PCR 50 pL

5 pL 10 x Ex PCR (10 mmol /L. Mg*"

1.5 mmol/L) 4 pL dNTP( 10 mmol/L)
0.5 wL Ex Taq (5 U/pL) PCR 1 pL
(10 pmol/L) 36.5 pL ddH,0 2 uL DNA o
PCR : 94°C 5 min; 35
94°C 30 s 52°C 30 s 72C
1 min; 72°C 10 mino.
BioRad Dcode Universal
Mutation Detection System
o 6%
35%—55% 1 x TAE
60°C 100 V 16 h,
SYBR Green I 30 min

ddH,0 Gel Doc EQ imager( Bio-Rad USA)
1.4
DGGE . 50
pL ddH,0 4 o DNA
341F/907R PCR 1.3
PCR pMDI18-T
DH5« .
o PCR
o NCBI
( http: www. ncbi. nlm. nih. gov/blast)
1.5
Quantity One DGGE
0/1 o PRIMER 5.0
( S) ( Shannon—
Wiener H); Bray-Curtis
19
CANOCO 4.5
( PCA)
pH In(x +1) o
( DCA)
3
( RDA) o
1.6
16S rDNA GenBank

http: / /www. ecologica. en



6208 34
: KC282459-K (282465, :0—5 m
5 10—15 m 15—21 m
0.2 pg/L
2.1 ;
36 mo. o 5
23—26 m 1, N N
23.44°C 17.03%C; ;
23—24 m 3. 96 mg/L 0—20 m 20—26 m
0.24 mg/L 24 m : a o
1
Table 1 The environmental variables at different depths in Dongzhen Reservoir
Depth/m
0 10 20 26 33
Temperature / °C 23.90 23.55 23.47 17.03 15.06
Electric conductivity /( uS/cm) 20.5 19.8 19.8 39.1 68.6
pH 7.10 6.68 6.64 6.65 6.81
DO ( mg/L) 4.79 4.57 4.01 0.22 0.20
TN/( mg/L) 2.912 3.536 4.332 4.778 8.838
NH,-N/( mg/L) 0.200 0.236 0.210 0.340 0.516
NO,N/( mg/L) 1.102 1.152 1.192 0.937 0.909
TP/( mg/L) 0.039 0.041 0.030 0.039 0.025
PO, -P/( mg/L) 0.020 0.037 0.016 0.035 0.025
a Chl a/( pg/L) 1.07 1.73 1.58 0.47 0.55
( PCA) PCA 9900) . (r=0.9732) . (r= -0.9571) .
95.8% 91.2% (r=0.9423) . a(r=-0.9004) .  (r=
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Fig. 2 PCA plots of environmental variables from water 3.219:26 m 3.638. DGGE
samples at different depths in Dongzhen Reservoir ( Black dots ’ ' ) ) °
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Table 2 Phylogenetic affiliation of 16S rRNA gene from the sequenced DGGE bands
DGGE ( )
DGGE Band Closest relative ( accession number) Similarity Taxon
P1 Uncultured Comamonadaceae bacterium ( EU640908) 97% Betaproteobacteria
P2 Acidovorax sp. ( DQ854967) 99% Betaproteobacteria
P3 Uncultured Methylophilaceae bacterium ( HM856563) 99% Betaproteobacteria
P4 Uncultured Rickettsiales bacterium ( EF667921) 93% Alphaproteobacteria
P5 Uncultured Actinobacterium ( AM690889) 99% Actinobacteria
P6 Uncultured Comamonadaceae bacterium ( EU639923) 98% Betaproteobacteria
P7 Uncultured Actinobacterium ( EU492467) 100% Actinobacteria
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