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Carbon catabolic diversity characters of 9 chestnut soils in Beijing
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Abstract: Soil microbial diversity is closely related to soil quality and one of research hotspots in soil science. In this
study, 9 surface soils (0—20 cm) were collected from 9 typical chestnut orchard gardens in Beijing. Carbon catabolic
diversity of the soils was measured by BIOLOG Eco plate containing 31 substrates. Our aim was to compare the difference in
carbon catabolic diversity of the 9 soils. The results showed that the 9 soils could be classified into three groups of (1) soil
No. 1, 6 and 9, (2) soil No. 2, 5 and 7, (3) soil No. 3, 4 and 8. The carbon catabolic diversity of the soils in same
group was similar, but significant different among each group. Soil No. 1, 6 and 9 had more microbes metabolizing D-malic
acid and another 6 substrates, but less in using glucose-1-phosphate and another 14 substrates. In contrary, soil No. 2, 5
and 7 had a reverse pattern of metabolizing the 31 substrates. Soil No. 3, 4 and 8 had similarity in using D-malic acid and
another 6 substrates, but much less microbes in using i-erythritol, D-xylose, 2-hydroxy-benzoic acid. Currently, we have
less knowledge on the roles and importance of carbon catabolic diversity in soil sustainable management. Further work may
be particularly necessary to understand the links of this functional diversity of soil microbial community with soil

microbiological processes of C, N, P transformation.
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Table 1 Physical and chemical characteristics of the soils

?ﬁ? iﬁ?ﬁ‘;ﬁ . ;tjiﬁ Micﬁi%fis C pH nglif]‘tgﬁ;tter Tfalﬁ N
. mple location o1l genus /(mg kg'l) /(gkg'l) /(gkg'l)
1 BB NXE BT KAERE TS + 66. 63 6.33 5.14 0.33
2 B BGFHT ER BRI 88.89 7.55 16.37 0.82
3 T B0 A KAE B S 90.63 5.45 13.20 0.65
4 PR ELERI oA KAE B S 71.84 5.78 12.13 0.65
5 W B RA R BEIPFY RS M+ 92.31 5.46 18.57 1.17
6 WRE LB & R BB OIS £ 94.30 6.24 19.39 1.14
7 W BB AN EAN iR 5L o 71.75 5.50 10.92 0.81
8 o EESED N KAE B S 120. 94 6.39 8.60 0.53
9 o B IR P IR BRI 1 46.54 4.83 13.38 0.74

s o UM R P AU R AR BRI 2 (1) |, - BT LI P T R SR A R | A B R R L R W0 2, pHL PRI B8 b A0 )
(K 1:2.5) 04

1.2 TSR Th RERF ¥ 4514

Sk BIOLOG A= Z5CFE#R ( BIOLOG Eco Plate™ ) il 5™ o FREUAHH 24 F 10. 00 g 4t T R & w8 H1EF
250 ml =FHfH, A 90 ml TE LB F7K,4 CTFIERY | h, #E 3 min J5HICHERE F/KECHK 10+
SERIPHE, JH8 RNTREA T - HERRIE 150 ul 25 ECO BEAYBALEh , 4 24 b Fi Emax [ SHALVLIISE 590
nm 0SB BEE, HEEOLEEMERE N I, —BTEEH I 240 ho BUEEBCBILATE 72 h B 59 306 % B (H
(average well colour development, AWCD) #4173 {43434 (PCA)
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Fig.2 Score distribution of three principle components indicating utilization of 31 substrates of 9 chestnut orchard soils
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Table 2 Loading factors of three principle components indicating utilization of 31 substrates of 9 chestnut orchard soils
HLJR Substrates :\Fﬂ%ggﬁ . PC1 PC2 PC3
Means of optical density
FEAES o- TR 0.228 0.745 0.378 -0.167
Carboxylic acids D-2p- 2B R 1.030 0.590 0.605 -0.141
FXTZR 0.423 0.437 0.198 -0.378
D-}3T 0.795 -0.145 -0.685 -0.138
D44 (%5) Wi ikmg 0.560 -0.091 0.123 -0.027
N-BRETR 0.410 -0.077 -0.038 0.076
PIER R g 1.062 -0.011 0.418 -0.295
ZEY iz 0.279 0.842 -0.220 0.022
Polymers a-FR WK 0.237 0.723 -0.312 -0.042
B 1L AL 40 1.139 0.245 0.457 0.490
B LA 80 0.999 -0.109 0.638 0.548
HHRA HEBE-L- 5 2R 0.209 0.715 -0.296 -0.113
Amino acids L- 3 S 0.250 0.655 -0.143 -0.138
LN AR 0.553 0.624 -0.102 -0.112
LKA 1.075 -0.459 0.093 -0.281
L-22 5% 0.910 -0.453 -0.592 0.301
L-RA B 1.855 -0.443 0.589 0.070
€S D, L-o- Hil B R £E 0.254 0.924 0.211 0.071
Carbohydrates D-ABH 0.240 0.865 0.048 0.116
B-H L-D-FL %) 0.265 0.859 -0.044 0.149
D-£74E — Bk 0.203 0.826 -0.388 -0.057
o-FLBE 0.235 0.809 -0.212 0.012
-1 B, 0.218 0.777 -0.185 0.160
i-7 BB 0.304 0.681 0.350 0.047
D-H = E 1.099 -0.464 0.391 -0.612
D-2RZL AR v-PI g 0.806 -0.312 -0.456 -0.374
N-Z.BE3-D-% (%) Bk 0. 666 0.022 0.042 0.847
FFEAR 4-FRT BHR 0.885 -0.581 0.015 0.200
Phenolic 2-BHE BER 0.237 0.209 -0.043 0.048
He & Amines i 0.950 -0.706 0.066 -0.153
B M 0.680 -0.567 -0.464 0.440

B O HPLE B A EFIWT (£ 3),1,6,9

SRR DRI T "R DL FUREIR v- R 422
LRER FCEM B LHERE 7 PR MM
Yy LB S s T A A AR 1-BE IR IR H A LB R
PR \i-7R BENE I | o-FUH | B-FF - D-FCHEY) D, L-o-H- il
BEEREL \D-AHE \D-LF4E —HF .o- THRR T XL T MR \a-
RIS B LR N R D-# (%)) BERE IR 5% 14
PR HIMAE Y LD . HoR R HOLE EE B R, R
AT RE R A E 2, P 25,7 SRS 1,
6,9 S HIMIEGFARR UM D-BEE T —IR%F 7 AR A0
PAE Y LD A 2 - |-BE IR R <5 14 R LR AY
WAL, 3,4,8 515 1,6,9 5 HIEAAMEM
ZRERIAERG DT RS 7 AR R AR M
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Fig.3 Weighted score distribution of three principle components
indicating utilization of 31 substrates of 9 chestnut orchard soils
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Table 3 The average optical density of the soils with similar scores of principle analysis

JEJF Substrates 1,6,9 5+ 2,5,7 5+ 3,4,8 5+
RIS Carboxylic acids PR 8 F g 1.138 0.987 1.061
D F IR IR 1.238 0.836 1.016
D-BET R 0.884 0.533 0.968
- FREET R 0.470 0.304 0.455
D-% (%5 ) Wi kiR 0.361 0.723 0.596
AXTZ® 0.188 0.524 0.557
o- TR 0.144 0.299 0.240
£ Y2 Polymers T FLEERR 40 1.092 1.147 1.179
2L BUEES 80 1.068 0.929 1.001
o- TR I 0.148 0.300 0.265
JiFBE 0.168 0.367 0.300
FHEFRZE Amino acids LKA 1.242 0.678 1.306
L-RA LR 1.916 1.475 2.173
LR ER 0.312 0.675 0.670
L-2 58 1.187 0.563 0.981
L-H8R 0.205 0.309 0.237
HABE-L- 2R 0.123 0.261 0.242
%7k 2 Carbohydrates B-H 3k~ D-FikiEy) 0.161 0.377 0.257
D-LFLBERR v-WBR 0.914 0.499 1.004
D-A Bk 0.177 0.334 0.211
PRI 0.131 0.286 0.192
D-H- R 1.153 0.838 1.308
N-Z. Wk 3k-D-7 (%45 ) 1 0. 807 0.647 0.544
D-2F 4 %% 0.189 0.381 0.342
A bE- 1R R 0.108 0.293 0.252
o-FLEF 0.152 0.347 0.207
D, L-a- Hyl B R R 0.170 0.376 0.215
3573 Phenolic 2RI B 0.261 0.266 0.183
A BER 1.121 0. 647 0. 887
JHe2 Amines KM 1.057 0.348 0.635
T 1.130 0.545 1.176

TR B KR MR P, FiRAE 2 AT E R, L BT & AR AR 5 I I T i A
PIEEMZREEDS . BR, T DM M SRR 2, B AT S AR B0 7 1 4 TR T VA B 8 3
PRAEYIEE WIS REVEARAE , 3T B4 5F , SRR S B AT Y T A R B M W T BE SR

Garland il Mills"™* % 56 5% i 96 FLMCPEARE A , WIS D REREE W b, R ¥ 7E I Th BE AL, B
RTELTF & HH 822 [R PR (GN) (322 R4 (GP) BB (SFN2,SFP2) | A 5 F-AR (ECO-plate) "7, 3132
FAF e e ) AR B EREEREHE 5 e X e YT BE A R, B —
SERIME . B — 222t R ELH U MRS Th BE RS 0 S B IR I T R 5 B R 5 4o SR
BERAR (BRI R E . T MW R SRS, B RTX T L3 mm s o et 2
REVERIVE FI 5 BOGRART40E 2, 05 TR B R TS e W MRS 0 2 BB R T4 T 1, B it — 2B 1B
T, B RIRATIZE LM MR DI REBE ZAEME S C N P SR MK R, TTREE B T T AR
TIREREMAE M 1E 13 C N P S(EREE AL P Pl S HLEE,
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