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Soil Biochemical Characteristics in Different Ecological Systems and Their

Relationships with Soil Respiration and N,O Emission

CHEN Ling, FAN Hui, JIANG Jing-yan

(College of Resource and Environmental Sciences, Nanjing Agricultural University, Nanjing 210095, China)

Abstract: The biochemical characteristics of soil in different ecological system and their effects on soil respiration( CO, ) and nitrous
oxide (N,0) emission were investigated by an indoor incubation method. The results showed that the biochemical characteristics of
soils in the different ecosystems and CO, and N,O emissions from different soils greatly varied with each other. In general, the highest
abundance of bacteria was found in the orchard soil, the highest abundance of actinomycetes occurred in the meadows and the highest
abundance of fungi appeared in the woodlands. The abundance of bacteria or actinomycetes in the bamboo soil was the lowest among all
soils, and the orchard soil had the lowest content of fungi. The contents of soil microbial biomass carbon and nitrogen generally followed
the order of orchard soil > woodland > cropland. Moreover, cumulative CO, and N,O emissions from the different soils followed the
order of orchard soil > bamboo soil > farmland > woodland > grassland and farmland > orchard > grassland > woodland >
bamboo soil, respectively. Correlation analysis indicated that there was positive correlations between the abundance of soil bacteria and
the contents of microbial biomass carbon and nitrogen, as well as between the abundance of soil fungi and the soil total nitrogen content
(P <0.05), while the abundance of soil actinomycosis was positively correlated with soil organic carbon and total nitrogen contents ( P
<0.01). The soil bacteria, microbial carbon and nitrogen had a significant positive impact on soil respiration (P <0.05), and soil
bacteria, actinomycetes, fungi and ammonium nitrogen had the same impact on N,0 emissions (P <0.05). Stepwise regression
analysis suggested that soil respiration could be quantitatively determined by a linear combination of soil bacteria and soil pH, while
N, O emission was mainly dependent on the values of soil bacteria and ammonium nitrogen.

Key words:soil properties; soil microorganism; soil respiration; N,O emission
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Table 1 ~ Physical and chemical properties of the air-dried soil samples

g-kg g kg /mg-kg /mg-kg /mg-kg
Al 5+ A H (H#) 8.58 63.6 4.69 0.49 9.5 3.5 3.2 6.7
Bl s KE(NE) 5.54 57.5 8. 81 1.28 6.9 8.3 17.2 25.6
B2 FriE MRHL(EAR) 5,14 13.9 13. 66 0.89 15.3 9.5 2.5 12.1
Cl1 i R (A 8.71 14.1 6.31 0.60 10.5 6.8 5.7 12.5
2 i+ A H (B3 8.97 14.4 3.77 0.30 12.4 15.1 2.0 17.1
c3 W+ HebE () 8. 44 26.0 8.20 0.82 10.0 12.3 18.5 30. 8
D1 EIE T R (ZE) 8.20 31.2 3.97 0.74 5.4 16.0 48.5 64.5
El WRE MR (AR 7.03 60. 2 18.17 1.54  11.8 16.5 6.4 22.9
E2 WAL AR (RER) 6.82 64.0 6.62 0.52  12.6 2.0 2.6 4.6
£3 R RIEOKEE)  7.32 67.8 22.09 2.09 10.6 64.2 7.8 72.0
F1 FRELHE  PPAR(AT) 5.25 55.1 12.58 0.92 13.6 14.6 0.6 15.2
Gl Hf £ R 8.09 72.6 22.99 2.27 10.1 17.9 3.3 21.1
A 7.34 45.0 10. 99 .04 10.7 15.5 9.9 25.4
R FELCV/ % 19.0 51.4 62.7 60. 8 25.5 104. 1 136.7 84. 4
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Fig. 2 Variations in the abundances of bacteria, actinomycetes,

fungi and microbial carbon and nitrogen contents in different soils
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