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Carbon Metabolic Diversity of Microbial Communities in Intensive Ponds for Hybrid Snakehead and Large-
mouth Bass Based on Biolog—-ECO Plates

LI Zhi—fei, XIE Jun, YU Er-meng, WANG Guang—jun”, YU De—guang, XIA Yun, WANG Hai-ying, GONG Wang—bao, WEI Nan

(Key Laboratory of Tropical & Subtropical Fishery Resource Application & Cultivation, Ministry of Agriculture, Pearl River Fisheries Re—
search Institute, Chinese Academy of Fishery Science, Guangzhou 510380, China)

Abstract: Carbon types usually affect microbial carbon metabolism. Carbon metabolic diversity of bacteria in intensive ponds for hybrid
snakehead ( Channa maculata @ xChanna arguss & ) and largemouth bass( Micropterus salmoides ) was investigated using the Biolog—ECO
plates. The Shannon—Wiener index, Simpson index and richness index were different between two ponds and different water depths. There
were no differences for average well color development(AWCD ) in water layers of each pond with an aerator, but AWCD was higher in the
ponds of hybrid snakehead than of largemouth bass. The most utilized carbon sources by microorganisms were similar in both ponds, and
were in order of carbohydrates > Polymers > Amino acids > Carboxylic acids > Phenolic compounds > Amines. The principal components
analysis showed that those carbon determining microbial utilization differences in two ponds were as follows : D—Galactonic Acid Lactone >
D-Cellobiose > Glycogen > D—Xylose > L—Serine. The results demonstrate that Biology—ECO plates could be useful in differentiating car—
bon metabolic diversity between microbial communities of fishery water and identifying factors that most influence community variation and
substrates that are most utilized by the communities in aquaculture ponds.
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Table 1 Physical-chemical characteristics of water in fishponds

FRAE K/ C i em M-2% 2% a/mg- L pH & i /me - L BEA/mg L WAYEh & /mg- L
pNEEA 32.0+0.6 32~38 0.112+0.054 8.0~8.5 4.9~9.3 0.65~0.85 0.15~0.48
A i 31.2+0.6 18~28 0.287+0.092 7.5~7.8 5.6~11.2 2.62~2.89 0.19~0.36
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Figure 1 Average well color development(AWCD ) of
the Biolog—ECO plates for two ponds
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Figure 2 Changes in AWCD for six substrate categories
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Table 2 Diversity indices of microorganism communities in two

ponds at different water depths

Shannon— Pielou Simpson FEE

Wiener 1651 5% iz EIR L

R K2

KT PRl
FE 3.05+0.05ab 0.97+0.00a 0.993+0.001ab 23.50+0.86h
£8) = 3.09£0.09b  0.99+0.01a 0.994+0.000ab 23.25+2.84ab
= 2.85+0.08a 0.99+0.0la 0.992+0.00la 18.25+1.97a
S Y
T2 3.07+0.07b  0.99+0.01a 0.993+0.001ab 23.16+1.88h
HiZ 3.00+0.02ab 0.97+0.01a 0.993+0.000ab 21.33+0.84ab
K2 3.14+0.04b  0.99+0.02a 0.994+0.000b 25.50+1.87b

T SRR R AE P<0.05 K |25 B3, n=3,
Note: Means with different letters in a column indicate significant dif—
ferences at P<0.05. n=3.
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Figure 3 Ordination diagrams of CLPPs from Principal component

analysis of carbon source utilization profiles of two ponds
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Table 3 Correlation coefficients of different carbon sources with the

first two principal components(PC1 and PC2)

PC1 pPC2

REWZE
7 40( Tween 40)

75 80( Tween 80)
a2 MK (a—Cyclodextrin )
JIFBE(Glycogen )

VS ey /BN
D-£f4 — ¥ (D-Cellobiose )
a-D-FLB#(a—D-Lactose)
B-H 3L -D-HZ5 1T (B—Methyl-D-Glucoside )
D-AHH( D—Xylose)
i~ IR EEHERE (i-Erythritol )

D-H 55 ( D-Mannitol )
N-Z.t-D-4# % ##424 (N-Acetyl-D-Glucosamine )
D—#j 25 B2 ( D—Glucosaminic Acid)
a-D-F5 % - 1 -7 R (a—D-Glucose—1-Phosphate )
D, L-a—##% H (D, L-a—Glycerol Phosphate )
D—2FFLBEfR PN )8 (D-Galactonic Acid Lactone )
D—2fFLBlE % ( D-Galacturonic Acid )
eSS
2-F2FIE R (2—-Hydroxybenzoic Acid)

4- ¥ HIRH R (4-Hydroxybenzoic Acid)
R
v-#2 TR (y—Hydroxybutyric Acid)
AR (Ttaconic Acid)
o~ ] 2 (a—Ketobutyric Acid)
D—3EIRLER (D-Malic Acid)

PR AR F G (Pyruvie Acid Methyl Ester)
L—¥5% & (L-Arginine )

L-K [ )& (L-Asparagine )
L—ZE 3L N %2 ( L-Phenylalanine )
L-22 % ik (L-Serine )

-7 ik (L-Threonine )

H &AW -1L-2 22 ( Glycyl-L-Glutamic Acid)
JHek
7K . (Phenylethylamine )

JiE i (Putrescine )

0.558 5
0.540 6

-0.795 9

-0.801 1

-0.700 2

-0.617 0

0.617 8

-0.827 0

0.563 4

0.568 1
0.508 5

-0.554 3
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Talbe 4 Utilization(based on mean AWCD>1.00 or <0.10) of the 31 carbon substrates by microbes in two intensive ponds
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A A BRIE (AWCD<0.10)
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Figure 4 Clustering analysis based on the Biolog—ECO plates at 96 h for all samples
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