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Method for Simplification of Characteristic Carbon Sources for
Biolog Analysis of Soil Microbial Community and Its Application

LI Sheng-hua, LIU Ke-xing, LIAO Zong-wen

(New Fertilizer Resource Research Center, College of Natural Resources and Environment, South China Agricultural University,
Guangzhou 510642)

Abstract: [Objective] In order to simplify the Biolog analysis, 9 kinds of characteristic carbon sources selected from the
carbon resources in Biolog ECO microplate containing 10 carbon resources and added in Biolog MT microplate to analyse soil
microbial cummunity where bacterial wilt of tomato occurred. [Method] The optimal concentration of characteristic carbon
resources added in Biolog MT microplates was studied with the soil of potted tomato and three tests of verifying the carbon resource
concentrations were carried out by using the soils of potted pepper without soil-borne diseases occurrence treated with different
fertilization rates and the soils of field tomato and potted pepper with varied incidences of bacterial wilt. [Result] The result of
carbon resource concentration experiment showed that the OD values of different concentrations of characteristic carbon resources
were obviously different. Compared with the OD in ECO microplate, the optimal concentrations in MT microplate were determined.
The results of verifying tests indicated that the soil microbial community functional diversity (Shannon index) with different
incidences of crop were differentiated by characteristic carbon resources. [Conclusion] Therefore, the characteristic carbon
resources could be used to differentiate the health soil and disease soil, and the soils with varied incidences of soil-borne diseases.
The Biolog analysis can be simplified by using 9 kinds of characteristic carbon resources.
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cl—c9 73 hntill 80« D-AWE. a-D FLHE. o- THIMR. L-FIENEIR. KON, B, L-JRZ MR B-D-AATHi 17, EC AMA. i
cl-c9 are the Tween 80, D-cellobiose, a-D-lactose, a-ketobutyric acid, L-phenylalanine, Phenylethylamine, Putrescine, L-threonine and B-methyl-D-glucoside.

EC is the glucose. The same as follows

HHERRIEIRE 72 h (2) #1196 h (b) AJOD &
Fig. The OD value of characteristic carbon sources cultured at 72 h (a) and 96 h (b)

F1 KBKEFERB 72 hF196 h 0D {EF0 ECO M MEURESEE 1t

Table 1

The OD value and the diversity in MT and ECO in each characteristic carbon source cultured at 72 h and 96 h

T F I ] R

FFHERRYEY) I Characteristic carbon sources

Culturing time ~ Concentration (mg)

cl c2 c3 c4 c5 co c7 c8 c9
72h 0.10 0.682¢ 1.634b 0.515¢ 0.185b 0.860b 0.121b 0.915d 0.075¢ 1.051b
0.30 1.337b 2.096a 1.256b 0.000c 0.784b 0.064bc 1.894b 0.101c 1.614a
0.45 1.665ab 2.011a 1.778a 0.000c 0.739b 0.000c 2.276a 0.239bc 1.901a
0.60 1.861a 2.093a 1.707a 0.106b 0.786b 0.011bc 2.329a 0.378b 1.967a
ECO 1.623ab 1.911a 1.65a 0.613a 1.813a 2.051a 1.405¢ 0.673a 1.493a
96 h 0.10 0.718b 1.645b 0.788b 0.280b 1.447b 0.121b 0.879d 0.285¢ 1.160b
0.30 1.515a 2.069a 1.774a 0.000c 1.617ab 0.056b 1.899b 0.275¢ 1.738a
0.45 1.692a 2.028a 1.964a 0.012¢ 1.915ab 0.009b 2.314a 0.484bc 1.949a
0.60 1.893a 2.117a 1.881a 0.089¢ 1.729ab 0.016b 2.331a 0.630ab 2.059a
ECO 1.705a 1.970ab 1.888a 0.938a 2.204a 2.352a 1.364c¢ 0.997a 2.109a

Al — R AN [ 7 BE R R b B ) 72 5k 5% B KF, TR

Different letters in the same line every treatment means significant at 5% level. The same as follows
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Table 2 The optimal concentration of each characteristic
carbon source

T RIEAIK & e
Code  Name of carbon Optimal concentration (mg)
cl i 80 Tween 80 0.30
c2 D-A¥E D-cellobiose 0.30
c3 a-D FLB# a-D-lactose 0.30
c4 a- T Hif& o-ketobutyric acid 0.10
c5 L-KHE N L-phenylalanine 0.30
c6 K S Phenylethylamine 0.10
c7 J&5 1% Putrescine 0.30
c8 L-73% & L-threonine 0.60
c9 B-D-Hi % HET B-methyl-D-glucoside 0.30

2.2 FHERRIRFAKE RIEIE

2.2.1 Wib¥— {EN Biolog JEATHMAEDIMEE
Z R AT — AN AR E 72 h ¥ Shannon index >k
AT PR A UL ), BRI —WE 72 h 1
Shannon index, Z54ULEE 3. HIF 3 W[40, FEAERKIE
YU F 72 h (1) Shannon index 5 ECO Ml & A [H] i}
(B A —2r: B4 T A AR I 2 18] #0 ECO Mds &
HRFAERRIE MT B 45 R0 3% 75 5% . ) ECO 4l R
5 MT B AT AT R I, —F A AE A B

F3 KHEBMLIHEE 72 h BINT IIRIEE RS ECO tRE
Rttt

Table 3 The results of MT and ECO cultured at 72 h in the
soil samples of hot pepper in field

T Fr A& F84L Shannon index
Soil sample ECO MT
+HFE T Soil sample 1 3.238a 1.750a
+AE1T Soil sample 11 3.331a 1.810a

IEAZEME (r=0.9999, P<<0.0001) .

2.2.2 HiFRK = UK #EF 72 h ECO MRAN
MT BUEFAERRJE ) Shannon index, 4538513 4.
FAnG, WE 72 h i, &L MT 145585 ECO
& B8 5 R s DA — 8, B> Shannon
index & ¥ ECO M4 R 5 MT Mgl A AT A G 1
¥, iR R, ECO #X Shannon index S54HFMEHKIE
Shannon index Z [AJf£ 17 & IEAHSGTE (r=0.9991,
P=0.0274) . LI HRHERIE AT LS ECO B4
5, FLREN HHREAE G IR RAEAED R Do

F4 ABABMTAERE 72 h BN RIXIE RS ECO HREE
E30)4
Table 4 The results of MT and ECO cultured at 72 h in the
soil sample of tomato in field
+ FE BRI
Soil sample Morbidity (%)

Fr A F6 % Shannon index

ECO MT
+#f T Soil sample [ 62.5a 3.195¢ 1.791¢c
L F£ 1T Soil sample 11 37.5b 3.275b 1.892b
+FEIIT Soil sample 111 Oc 3.321a 1.941a

2.2.3 BiFRKH = WIFRK =g (RS B
TIN5 RO, 2908 04 % A, I 3843 4= ) Shannon
index i . #LH 72 h i, ECO Ml Hedi fl MT
Kot EORAH ZEAROK, (0 3 e 45 F I RE B & X A
[F) A0S PR B 1) R KL 72 h 19 ECO B S MT
W& RATH NS, 45 WoR, ECO #X Shannon
index SFAERRYE Shannon index 2 [AIFEAEAR &2 IEAH
KMt (r=0.9995, P=0.0189) . £ iulikse—m ",
s 8 Rt — A AUE BRRIE B U AE TR 2 R A
WAL F R AT RA BRI RNV Z R, T LI
N T DL A3 A i I 2 ARV R ) AR K
AR o DIRFRERRIE y-FR T IR BRAGIZR 24

5 BEEWLTHESE 72 h BIMT HRIRIGE RS ECO L
ESolr4

Table 5 The results of MT and ECO cultured at 72 h in the
soil sample of hot pepper in greenhouse

SR 3 ES Fr A 544 Shannon index
Soil sample Morbidity (%) ECO MT

CK 6l.1a 3.014d 1.604d
Tl 22.2b 3.112¢ 1.708¢c
T2 Il.1c 3.223b 1.829b

T3 5.6d 3.357a 1.957a
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