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Fig. 1 Locations of the sampling sites
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Table 1  Physical and bio-chemical properties of the tested soils
. 9 g N ) S0C/ TN/ NH}-N/ NO3-N/
pantem o P ORS00 e O e M

B1 FRasE RGBT 5.25 55.1 12.58 0.92 13. 60 14.6 0.6
F1 (Ch AR (HE) 8.58 63.6 4.69 0.49 9.50 3.5 3.2
F2 P AW (/NZZ) 5.54 57.5 8.81 1.28 6.90 8.3 17.2
F3 Ui L H (B 8.97 14. 4 3.77 0.30 12. 40 15.1 2.0
F4 WA AR (OKFE) 7.32 67.8 22.09 2.09 10. 60 64.2 7.8
M1 Rt FHb(eR) 8.09 72.6 22.99 2.27 10. 10 17.9 3.3
M2 R R (SR 8.20 31.2 3.97 0. 74 5.40 16.0 48.5
01 i+ HpE (A1) 8.71 14. 1 6.31 0. 60 10. 50 6.8 5.7
02 W+ B (EHL) 8. 44 26.0 8.20 0. 82 10. 00 12.3 18.5
Wil (Che L (R ) 8.29 54.3 4.59 0.48 9.50 4.2 9.4
W2 {73:1d A (R ) 5.14 13.9 13. 66 0.89 15. 30 9.5 2.5
W3 WORRE MR (AR 7.03 60. 2 18. 17 1.54 11. 80 16.5 6.4
w4 R M (B 6.82 64.0 6. 62 0.52 12. 60 2.0 2.6

T {H 7.41 45.75 10. 50 1.00 10. 63 14. 68 9.82

R % 18. 40 48.70 65. 10 62.90 24. 80 107. 70 131. 30

v e 58 g N MC/ MN/ BA/ AC/ FUN/

R %'jéﬁ E(Jig;x’f( (mg-kg™) (mg-kg™") ME/MN lg(g™") lg(g™") lg(g™")
B1 fReasE TE BT 184.55 21.30 8. 67 5.28 4.92 4.48
F1 (CR A (HE) 95.57 8. 12 11.77 5.19 5.38 3.44
F2 g AW (/N2 42.71 12. 41 3.44 5.82 5. 60 4.54
F3 W+ A (B 102.72 9.94 10. 33 5.84 7.56 3.35
F4 R RE(KR) 120. 97 27.23 4.44 7. 66 7.75 4.84
M1 R RO JeE) 89. 44 79. 50 1.13 6.96 7.78 4.20
M2 mEEE . R (A4 67.63 36.35 1.86 5.57 6. 86 4.25
01 W+ EYEIED) 204. 00 42.59 4.79 5.23 6. 66 3.93
02 W+ SR (SR 417.07 97.36 4.28 8.09 6. 62 4.08
W1 (Che L (R ) 80. 78 6. 46 12.50 5.05 5.77 3.82
W2 T L (R ) 63. 62 24.92 2.55 4.90 4.45 4.28
W3 WERSE  BRHL(RAM) 363.28 82.51 4.40 7.05 7.68 4.02
W4 WRg MR (B 21.83 6.96 3.14 5.34 6.52 4.12
A 142. 63 35.05 5. 64 6. 00 6. 43 4.10
5 R B % 85.10 90.20 68. 00 17. 80 17. 50 10. 10
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*2 11 CO, N,0 ZRHHE RAEH CO,
N,O HEFS LA U EFHEXRE (n=13)
Table 2  Pearson correlation coefficients of cumulative CO, and
N, O emissions,CO, and N,O emissions factors per gram

nitrogen against soil biochemical parameters (n=13)

55  N,0-CK CO,-CK N,O-T CO,-T EFg,  EFy,
N,0-CK  1.000 0.419  0.151
CO,-CK  0.490  1.000 0.344  0.812°"
N,O-T  0.464 0.888** 1.000 0.458  0.946°"
CO,-T 0.542  0.965°° 0.900°* 1.000 0.577°  0.805°"
+HEpH  0.120 -0.080 -0.114 -0.210 -0.505 -0.171
JFiHs 0.123 -0.244 -0.252 -0.234 -0.079 —0.326
soc 0.562° 0.229 0.075 0.354 0.557* -0.122
™ 0.569* 0.190 0.137 0.322  0.565* -0.056
C/N 0.045 0.140 -0.086 0.182 0.216 —0.112
NO;-N  -0.084 0.014 0.161 -0.029 -0.148  0.210
NH;-N  0.880** 0.211 0.143  0.297 0.408 -0.163
AN 0.618 0.170  0.209 0.208 0.218  0.007
MC 0.239  0.718°* 0.446  0.586* =0.140  0.410
MN 0.264 0.620° 0.413 0.576% 0.133  0.364
MC/MN -0.145 -0.216 -0.265 -0.347 -0.575" =-0.243
BA 0.604% 0.902°* 0.811°" 0.815** 0.110  0.684""
AC 0.595* 0.013 -0.088 0.108 0.348 —0.316
FUN 0.681% 0.192 0.222 0.322 0.558 % —0.002

E: ok AT 0.05 K (M) ERFAE, = KT 0.01 AP
() &2 EAE.

®3 BHEAEASTER

Table 3 Results of the multiple regressions

[ml )75 7% R? P n

Fy o0k =4. 09x107 xBA+1. 93xNH;-N+6.60 0,879 0.000 01 13

0.871 0.000 01 13
0.627 0.001 13

Fuo k= 4.02x107°xBA-31. 93xpH+349. 38

Fyjoa= 2.74x107°xBA+78.75

Fu) 2= 4.32x107XBA-51. 23xpH+570. 98 0.784 0.0002 13
FEFNZ():9. 32X107“XBA+0 0021 0.419 0.01 13
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() - 33 N, O HE 5 - 5L Atk P W A0 41 8 250 2 A
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Y A TR 5 N RS R, 2 N,O A &
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Effect of soil biochemical properties on soil respiration and N,O
emission under simulated nitrogen deposition

ZHANG Ting' ZHOU Jinrong' FENG Lianjie' CHEN Ling' JIANG Jingyan'

1 College of Resource and Environmental Sciences, Nanjing Agricultural University, Nanjing 210095

Abstract  Soil respiration and nitrous oxide (N,0) emission have attracted great concern for their contribution to
global warming.The biological processes particularly microbial processes play a dominant role in soil respiration and
N,O emission processes.Southeast China is a region with high nitrogen deposition.The effect of nitrogen deposition
on carbon and nitrogen cycling varies enormously in different soils.The purpose of this study was to determine soil
biochemical factors which hold key roles in soil respiration and N,O emission under simulated nitrogen deposition.
Thirteen types of soil from different land use systems in Jiangsu province were collected and their biochemical char-
acteristics were analyzed ,then an indoor soil incubation experiment with ammonium nitrate ( NH,NO,) input was
carried out at constant soil temperature (25 °C) and soil moisture (0.30 g-g™', simulated upland).The results
showed that,when nitrogen addition significantly promoted CO, emission, the soils had the properties of low clay
composition , low ratio of soil microbial carbon to nitrogen ( MC/MN) ,high soil basic respiration, high soil available
nitrogen value,and high abundances of bacterial and fungal. When nitrogen addition significantly promoted N,O e-
mission ,the soils had the properties of high basic respiration,low endogenous N,O emissions,low total nitrogen con-
tent as well as available nitrogen value,and low abundances of actinomycetes and fungi.Stepwise regression analysis
suggested that soil respiration could be quantitatively determined by a linear combination of the abundance of soil
bacteria and pH value.At the absence of the exogenous nitrogen,N,O emission was mainly dependent on the values
of soil bacteria and ammonium nitrogen. When the exogenous nitrogen was added ,N,O emission was only dependent
on the value of soil bacteria.No significant correlation was found between endogenous N,O emission and soil basic
respiration ( P>0.05) ,but there was a significantly positive correlation between N, emission and soil respiration
(P<0.01) after exogenous nitrogen addition. Moreover,the CO, emission per gram exogenous nitrogen was positively
correlated with soil organic carbon, total nitrogen contents and the abundance of soil fungi (P <0.05), and
negatively correlated with the ratio of MC/MN ( P<0. 05) ,while the N,O emission factor was significantly positively
correlated with the abundance of soil bacteria ( P<0. 01) .Stepwise regression analysis showed that the CO, emission
per gram nitrogen could be quantitatively determined by the ratio of MC/MN, and the N, O emission factor was
mainly dependent on the abundance of soil bacteria.In conclusion, the ratio of MC/MN and soil bacterial value were
the determinants of soil respiration and N,O emissions under simulated nitrogen deposition, respectively.

Key words soil properties;soil microorganism;soil respiration;N,O emission ;nitrogen addition



