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BT 25°CHiFR, 43I 24, 48, 72, 96+ 120 il 144 h
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Table 1  Soil pH and nutrient contents of red soil under different climatic conditions

S gE| 2006 2008
E R JE E R JE

pH (H,0) 7.64+0.08 a 5.14+0.04b 7.61£0.01 A 5.01+0.06 B
aHLC (gked 13.89+0.60 a 1419+ 0.40 a 14.04+0.01 B 16.85+0.01 A
4N (g/hkg) 1.02+0.00 a 1.04£0.00a 0.99+£0.02 B 1.13£0.01 A

AP (gkg) 0.84 +0.09 a 0.65+0.01 b 1.22+0.02 A 0.84+0.00 B
4K (ghkg) 1557+ 0.98 a 1421+147a 8.97+0.01 A 8.79+0.01 B
NH,"-N (mg/kg) 4135+2.09b 69.35+0.03 a 8.12+0.47 A 1043+ 1.68 A
NO;-N (mg/kg) 22.88+0.11a 2.09+0.01 b 8.52+0.15B 18.51£0.35 A
HHP (mgkg) 73.17+1.57a 75.24£0.68a 4596 +3.48 A 27.07+595B
% K (mg/kg) 89.77+9.14b 307.29+2.28a 21037+6.82B 232.09+£3.41 A

e FATEURARA AR NS R R 2006 RPN 25 R B (p<<0.05), A KEFREFRIR 2008 FEAIN 25 B3 (p<0.05).
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Fig. 1 Changes of average well color development (AWCD) with

incubation times in red soil under different climatic conditions
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Table 2 Amounts of C groups used by red soil microorganism under different climatic conditions

THERF o AWCD fi{ R 78S MR &) Re) BER Wl
(4F) (120h) (120h) (120h) (120h) (120 h) (120 h) (120 h)
2006 Sl 091+0.01b  0.73+£0.02b  0.62+0.02b  0.18+0.00b  0.76+0.08a 1.17+0.0lb  1.07+0.03a
2006 i 1.09+0.04a 1.04+£0.02a 096+0.06a 047+0.00a 0.87+0.04a 148+0.03a 0.95+0.06a
2008 2 i 0.99+0.00B 091+£0.04B 057+004B 053+0.07B 1.00+£008B 1.26+003B 1.09+0.03B
2008 ¥ 141+£000A 138+0.04A 1.16+028A 0.82+0.13A 1.76+0.02A 167+005A 1.29+0.04 A

e FFVEIRFRA NG FREL R 2006 AEANEE 253 B (p<<0.05), KB FEER R 2008 (EAFAI 7 B2 (p<<0.05).
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Fig. 2 Principal components analysis of carbon utilization profiles of red soil microbial communities under different climatic conditions
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Table 3 Correlation of soil microbial activity with soil nutrients, pH,

temperature and rainfall

e A RH (2006 45) MK RE (2008 )
pH -0.975%* -1.000*
K 0.969%* 0.944*
HAP 0.660 -0.940*
P -0.835 -1.000%**
AHHLC 0.219 1.000%*
4N 0.974%* 0.993%*
NO;™-N -0.974%* 0.999%*
NH,"-N 0.976%* 0.797
4K -0.709 -0.994%*
R 0.974%* 1.000%*
JI SR 0.974%* 1.000%*

R RIRLE p<0.01 JKF T BEAAZ, * LRTE p<0.05 KF TR
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Long-term Effects of Different Climatic Conditions on Microbial Metabolic Properties in Red Soil

LIYun"? SUNBo', LIZhong-pei’, CHE Yu-ping'
(1 Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China;

2 Graduate University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: To study the impact of climatic conditions on soil microbial metabolic properties, a transplant experiment of red soil was conducted
in the warm temperate and mid-subtropical zone of East China. Soil microbial communities were measured by BIOLOG ECO plate. The results
showed that the climatic conditions affected soil pH and nutrient contents, and then affected soil microbial metabolic properties. From warm
temperate to mid-subtropical climate, soil pH and total P contents decreased significantly, soil available K contents increased significantly, soil
microbial community activity (expressed as AWCD) also increased significantly. Principal component analysis of soil microbial communities showed
there was significant difference in the metabolic fingerprints of soil microbial communities in red soil among different climatic conditions. Amino
acid, amines and phenolic ethylamine were much more to be utilized by red soil microorganism in middle subtropical climate compared with warm
temperate climate. Correlation analysis of soil microbial communities and soil nutrient contents showed that temperature and rainfall, soil pH, total N
and available K contents are the influential factors of soil microbial metabolic properties.

Key words:  Red soil, Microbial community, Warm temperate zone, Mid-subtropical zone, BIOLOG, Transplant experiment



