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Tab.1 The physical-chemical characteristics of the water in fishponds

i [A]/d K/ B/ (mg/L)

H 5%/ (ms/cm)

time temperature dissolved oxygen conductivity PH TN/ (me/L)
0 29.8 +0.5 5.51+0.13 0.57 £0.08 7.30 £0.05 4.36 £0.11
15 29.0+0.8 5.26 £0.17 0.60 +0.15 7.67 £0.08 4.72 £0.25
30 31.2+1.0 6.37 +£0.09 0.61 £0.08 7.73 £0.04 5.36 £0.42
45 30.8 +0.2 5.06 +0.25 0.55 +0.06 7.77 £0.10 4.05+0.27
60 28.9+0.7 7.04 £0.05 0.61 £0.03 7.69 £0.15 4.35+0.30
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Fig.1 AWCD variation of adherent microbes
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Tab.2 Diversity and evenness indices for adherent microbes during biofilm formation

fisf ] /d R
jt_l J Shannon index Simpson index Pielou index Mclntosh index 45 H E‘l‘i"a’x@kﬂ(
time richness index
0 3.009 +0.058" 0.986 £0.001° 0.979 +0.008" 5.609 +0.211° 21.67 £1.53*
15 3.188 £0.032° 0.981 £0.001° 0.975 £0.012° 8.225 +0.795° 26.33 £0.58°
30 3.138 £0.022° 0.980 £0.001" 0.987 +0.009" 7.488 +0.096™ 24.00 +0.00°
45 3.103 £0.035° 0.977 £0.002° 0.981 £0.017° 8.090 +0.238" 23.67 +1.15°
60 2.766 £0.053* 0.973 £0.005° 0.929 £0.029*° 7.358 £0.337° 19.67 +£2.08*"
0 AR R FRTE P<0.05 KF FEREE =3
Note; The same column with different letters mean significant difference among treatments at P <0.05.n =3
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Fig.2 Relative utilization ratio in six groups of carbon sources by adherent microbes
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Fig.3 Pattern of utilization ( based on AWCD) of the 31 carbon substrates by Adherent microbes in biofilm
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Microbial carbon metabolic characteristics of biofilm communities in
the grass carp culture pond based on Biolog-ECO plates

LI Zhifei, WANG Guangjun, XIE Jun", YU Ermeng, YU Deguang, XIA Yun,WEI Nan
(Key Laboratory of Tropical & Subtropical Fishery Resource Application & Cultivation ,Ministry of Agriculture ,
Pearl River Fisheries Research Institute ,Chinese Academy of Fishery Science,Guangzhou 510380, China)

Abstract; Microbial biofilm can be defined as multi-cellular aggregates adhering to carrier material ,and has
been widely used in water restoration. Despite prior research, the metabolic function of biofilm remains
poorly understood. Using Eco-substrates as biofilm support, we evaluated the carbon requirements of
microbial biofilm communities during biofilm formation(0,15,30,45,60 d)in the grass carp culture pond by
Biolog-ECO plates. Our result showed that average well color development ( AWCD ) reached stationary
phase after 168 h cultivation in all five selected sampling stages, and there were significant differences in sole
carbon utilization characterized as AWCD value among five stages,and the higher carbon utilization capacity
was observed in biofilm communities from 15 d to 45 d, it is higher than that observed in 0 and 60 d
significantly. And the diversity indexes ( Shannon index, Pielou index, McIntosh index, richness index ) had
the same rule of dynamic changes with AWCD. In addition, the polymers’ and cabchydrates’ utilization
capacity of biofilm microbes was significantly higher than that of Phenolic compounds, carboxylic acids,
amino acids,amines in all five sampling stages. With the biofilm formation, the utilization of «-D-glucose-1-
phosphate , L-serine , N-acetyl-D-glucosamine , Tween 40, D-mannitol, etc. in biofilm microbes improved. The
principal component analysis of microbial metabolic characteristics in biofilm communities showed that
principal components 1 (PC1) accounted for 33.9% ,and principal components 2 ( PC2) accounted for 21.1%
respectively. Based on samples’ distance, most similar characters in carbon metabolism of microbial
community were found among 15,30 and 45 d, but with significant differences in 0 and 60 d. Microbial
biofilm communities had the strongest metabolic ability from 15 d to 45 d in the grass carp culture pond,and
utilized carbon sources selectively.

Key words: Ctenopharyngodon idella; biofilm; carbon metabolism; sole carbon utilization; principal
component analysis
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