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Abstract:  The responses of soil respiration to simulated nitrogen deposition were investigated through in — suit spray
with four rising nitrogen concentration levels: control (CK, 0 kgN * hm *a™"), low nitrogen (T, , 50 kgN * hm *a™"),
medium nitrogen (T,,, 100 kgN * hm *a™") and high nitrogen (T,;,, 150 kgN « hm “a~'). This study was conducted
in an evergreen broad — leaved forest in Jinyun mountain, Chongqing City. Results showed that the CK,T,;, T, and soil
respiration rates were ( 4.31 +1.14), (3.42 £0.74) , (2.81 £0.38) and (2.49 £0.32) pmol * m s ™", respectively,
indicating that nitrogen deposition treatments significantly reduced soil respiration rates (P < 0.05) . The relationships
between soil respiration rates under different nitrogen treatments and soil temperature, and water contents at depths of 5
and 10 em were analyzed. A remarkable positive correlation was found between soil respiration rates and soil temperature
(P <0.01) . The temperature sensitivity coefficients (Q,, value) at 5 cm depth were 2. 07 (CK) ,1.81(T,,) ,1.62 (T,,)
and 1.54 (T,,) respectively, and at 10 ¢cm depth were 2.11 (CK) ,1.83(T,,) ,21.63(T,,,) and 1.55(T,,,) respectively,
which demonstrated that the sensitivity of soil respiration to soil temperature was restrained by nitrogen deposition.

However, there was no obvious correlation between soil respiration rate and soil moisture.
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Tab.1 Basic physical and chemical properties of soil (0 —60 cm) in the stand of evergreen broadeaved forest
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Fig. 1  Monthly variation of soil respiration rate in different treatments
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Tab. 2 Monthly variation of soil pH value at 5 and 10 cm depth

RS 5 em YR AL 3 pH {if Soil pH value at 5 cm depth 10 cm VAL 14 pH i Soil pH value at 10 cm depth
Month CK Tso Tyg0 Tis CK Ts, Ty Tiso
PRI AT Before simulated  4.15+0.02 4.16 £0.01 4.15+0.01 4.13+0.03 4.14+0.04 4.16+0.02 4.16 +0.01 4.15 +0.05
4 4.10£0.04 3.99+0.11 3.88+0.19 3.79+0.22 4.13+£0.02 4.08+0.05 4.00+0.10 3.90 £0. 12
5 4.17£0.07 4.03+0.16 3.94+0.13 3.75+0.27 4.20+0.01 4.13+0.08 3.91+0.12 3.82 £0.09
6 4.07 £0.12 3.96+0.17 3.85+0.26 3.72+0.18 4.12+0.07 3.92+0.19 3.85+0.12 3.76 £0. 17
7 3.97+£0.05 3.89+0.18 3.78+0.13 3.66+0.08 4.07+0.11 3.95+0.14 3.78+0.18 3.66 £0.24
8 4.11 £0.06 3.88+0.15 3.81+0.14 3.70+0.29 3.97+0.22 3.83+0.17 3.70+0.17 3.62 £0.20
9 4.08+£0.09 3.86+0.19 3.79+0.17 3.68 +£0.24 4.16+0.04 3.90+x0.15 3.88+0.08 3.71 £0. 10
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6 07 N A 50 %
801 cx . 60r T,
70 50+
6.0
~ sol 40}
T o40t 30
T 30f o o
El o Ro=1.014 0" 20F o Ro=1.073 0¥
g 20r a R?=0.544 R2=0522
0t P =0.000 Lo P =0.000
2
§ 0 1 1 1 ) 0 1
210 15 20 25 30 10 15 20 25 30
&
:5’) s0r T 401 Tiso
M
1 40t o
= o7 o 30
)=
& 30f oo g g °©
H Sﬂ o® =) e
% o 20}
20F s © o
R,=1.101 0" Lok Ro= 1,085 4"
1.0+ R*=0.527 R2=0.522
P =0.000 P =0000
0 1 1 1 1 0 L 1 1 J
10 15 20 25 30 10 15 20 25 30

10 em Ak 13T E Soil temperature at 10 em depth/°C

K5 LHEPIRE RS 10 em yR A 2R B I G R

Fig. 5

Relationship between soil respiration rate and soil temperature at 10 cm depth

x3 ItEFRHEE50~5Ff5~10cm tELIBEKENKRFIE

Tab.3 Correlation equations between soil respiration rate and soil moisture at 0 ~5 and 5 ~10 cm depth

0~5cm L2 LS KE

Soil moisture at 0 =5 cm soil layer

Ak B K

5~10 em )2 LS KE

Soil moisture at 5 =10 cm soil layer

Treatment level

% % J7 FE Relational equation R?
CK R, =-0.0151W*+0.5833W-1.0176  0.046
Ts, R, =0.006 5W* -0.209 1W +4.997 6 0. 039
T R, =0.000 1W* +0.017 3W +2.246 3 0. 059
Tiso R, = -0.009 9W* -0.005 6W +2.284 8  0.088

0. 368
0. 429
0.273
0. 141

% % J7 T Relational equation R? P
R§:70.0124W2+04722 8W -5.711 4 0. 095 0.117
R, = -0.006 0W? +0.419 2W -3.902 0 0. 008 0. 168
R.=0.002 0W? —0.094 4W +3.803 9 0.099 0. 105
RS=—040001W2+040301W+1.6359 0. 095 0.116
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