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The Discrimination of Characteristic Carbon Sources on Soil Microbial
Community Using BIOLOG Microplates
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Abstract: Characteristic carbon sources caused from the changes of the soil ecological regulation for soil-
borne disease control were studied by BIOLOG ECO microplates. Principal components analysis ( PCA)
was used to identify contribution rate of 31 kinds of carbon substrates in the different soil samples collect-
ed in 13, 33 and 55 d after transplanting. Ten characteristic carbon sources ( Tween 80, D-cellobiose,
phenylethylamine , putrescine, a-D-lactose, B-methyl-D-glucoside, y-hydroxybutyric acid, a-ketobutyric
acid, L-phenylalanine, and L-threonine) were selected to pefform PCA , the characteristic carbons results
were similar to that of 31-kind carbons, and more sensitive to indicate the changes of soil community
functional structure. The result of cluster analysis showed that, clustering analysis of ten characteristic

carbon sources was more reasonable to classify the compost treatments according to the development of to-

mato bactenial wilt than that of 31 carbon sources.
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Tab.1 Experiment treatments and development of tomato
bacterial wilt on different treatments
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no. treatment time of occurrence  diseased plants
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Tab.2 Analysis results of characteristic carbon sources
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4 - B HIXHER 4-hydroxy benzoic acid E3 x x 5 BEESY -
v - EBEHTE y-hydroxybutyric acid G3 ) ¥ x 2 +
a ~ T EIER a-ketobutyric acid H3 " =3 x WERK +
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Fig.1 Prncipal component analysis for soil microbial communities of different treatments
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Fig.2 Cluster analysis for soil microbial communities of different treatments

3 W54

BIOLOG % FA Fl F4rth L A MM ThEE X
FEYE , BEBEHEE BURR I R B 1 3B Uk W B IR AR 1Y
Ak, BEBRAEENERAY. Al THEMED
BEVE MR 22k, I BIOLOG #°F M h Bk I8 2 4 %5 8
EAE 4L NSRRI, XA KBRE TH
REMEmEMARE. FRAMT, AENEE
BXE. AR A, X PC1 1 PC2 [ SRR
+0.2 ~ +0.4 PR, R BE P W KHHER, &
LR R R — 5. @it RS E ]
DATEFE4EIS B E o B 25 6 4, S AL B Wb
R B R R S A MR VA ThBE SRRt AL A
FAFERS oA B X IE B IR VE R 38, thilE B T 31X —
M. i Fisher's LSD S5 R A, 6 b P &S
CK 254k 8 3 f AL 383K 4 AL B g S I B IR 3
BEORNEE, 5 LR EMA 4Pk BRSO E B
—B, Bk EA 4 NMEHE L EE R B E MBRIEE
H—E T, SGREW,BIR)G 33 d 6, FFARFER
FAEREA TR AT b X 43 AR AL FE A CK B9 1 3%
WY, B 5 ERIERA BT —3E A0
REFAE UL 3 #ECEFE A EEIE, M 31 Bk
B, ik B AUt S Bk 3k IR TR T REAFAE
A4k 10 FRRRAERRTR 381 T HCEES T A T
FUERETE AL T BIOLOG $-FAR IR IR, BARBT
T N — T IR S MRS T REIL R,
AEENEX.

SEH:

[1] GARLAND J L, MILLS A L. Classification and characler-
ization of heterotrophic microbial communities of on the ba-
sis of patterns of community-level sole-carbon-source utili-
zation[ J]. Appl Environ Microbiol, 1991, 57. 2351-
2359.

FEZhEE, WIBLE, 26,5 YL BEPREYRE
BCIETREE(T]. FRIERLE, 2005, 26(4) :165-170.
GLIMM E, HEUER H, ENGELEN B, et al. Statistical
comparisons of community catabolic profiles[J]. ] Micro-
biol Methods, 1997, 30.71-80.

CHOI K H, DOBBS F C. Comparison of two kinds of bi-
olog microplates(GN and ECO) in their ability to distin-

(2]

(3]

[4]

guish among aquatic microbial communities[J]. Journal of
Alcrobiological Athods, 1999, 36(3) :203-213.

B, MAET, EBF, & ARFEMKELR -
BRAEYRENRME(T]. MAESER, 2004, 15
(11): 2019-2024.

YU Xing-jun, YU Dan, LU Zhi-jun, et al. A new mecha-

nism of invader success ; Exotic plant inhibits natural vege-

(5]

(6]

tation restoration by changing soil microbe community[J].
Chinese Science Bulletin, 2005, 50(11); 1105-1112.
e, MMAE=, HAE,%. BIOLOG 7E H M4 Y
FVETIREZHAHER S PR I ()], L34k, 2004,
41(3) :456-461.

FESHER, MIBLE, k5. Biolog IrILTEIFIRMA YIRETE
PIRFHINALT]. MAEWFIR, 2003, 43(1).138-
141.

(7]

[8]

[HEHRE Ass]



