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Short-term response of soil respiration to simulated nitrogen deposition in a Pinus

tabulaeformis plantation on Taiyue Mountain, China
CHEN Ping, ZHAO Bo, YAN Zichao, YANG Lu, ZHAO Xiuhai, ZHANG Chunyu "

Research Center of Forest Management Engineering of State Forestry and Grassland Administration, Beijing Forestry University, Beijing 100083, China

Abstract: To investigate the short-term effect of nitrogen (N) deposition on soil respiration (Rs) of a Pinus tabulaeformis
plantation on Taiyue Mountain, a simulated nitrogen deposition experiment was conducted. Field work was carried out on
Shanxi Taiyue mountain form July to August 2015. Simulated N deposition was conducted three times with the level of 100
kg hm™ a™' in the same plot, while using the LI-COR8150 automatic soil carbon flux observation system to monitor soil
respiration dynamics. The dynamic change of soil respiration rate and its relationship with soil temperature and humidity
before and after nitrogen application were studied. The results showed that the three nitrogen deposition events showed the
same pattern. The soil respiration reached a maximum in 1 day after N treatment, then decreased. Rs tended to be stable
during the third day after N deposition; the ANOVA showed that there were no significance differences in mean soil
respiration before and after N treatment for the first and the second treatment ( P>0.05). However, average soil respiration

2

increased significantly from 1.99 wmol m™ s™' to 3.39 wmol m™ s™' during the third treatment ( P<0.05). This indicated
that nitrogen treatment showed a continuous effect on soil respiration. The relationship between soil respiration and soil

temperature (Rs = ae'’) was extremely significant ( P<0.001), and nitrogen deposition increased the determination
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coefficient R* of Rs = ae’" for a short time. The soil temperature at 5 cm depth could explain 60%—69% of the variation in
soil respiration. As time passes, nitrogen deposition decreased the determination coefficient R* of Rs = ae’’. The soil
temperature at 5 c¢cm depth could explain 14%—59% of the variation in soil respiration. Furthermore, the nitrogen
deposition increased the (10 Moreover, the two-variable model (Rs = ae” W*) with soil temperature and moisture appeared
to have good precision when used to predict soil respiration compared with the one-variable model. The soil temperature and
soil moisture at 5 ¢cm depth could explain 49%—91% of the variation in soil respiration. In the background of global
change, studying the effects of simulated N deposition on soil respiration and (),, can provide a theoretical basis for further

simulation and prediction of carbon cycling and carbon storage in the warm temperate forests worldwide.

Key Words: soil respiration; nitrogen deposition; continuous monitoring; short-term effect; Pinus tabulaeformis plantation
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Fig.1 Soil respiration rate, soil temperature at Scm depth and soil moisture at 5cm depth changed with time around with the first

nitrogen event

W 55 %6k 18 22 S5 S I 38 (P>0.05) T 58 [ BE At - S22 = T X IR AL PR ( P<0.05) (% 2) , H. 30 e 8
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Table 1 Mean values of soil temperature (7') and soil moisture( W) at the 5 cm depth of different nitrogen event ( mean+sd)

i A Ab P + 3 TR
Nitrogen event Treatment Soil temperature/°C Soil moisture/ %
%5 —IK First time Xt HR 15.76+1.01 27.56+1.37
A 15.75+1.00 27.67+1.51
5 IR Second time papiiet 15.75+0.50 27.82+1.46
it 15.74+0.44 25.26+1.61
%5 =YK Third time %if 14.7420.72 21.72%3.30
i 14.74+0.67 21.69+3.28

®2 ZIRMEREEARE MR L B IRER (Rs) FHECFELbRER)

Table 2 Mean values of soil respiration (Rs) for all nitrogen event at different time periods ( mean+sd)

it U B Lb B 3L Soil respiration/ ( wmol m™2 s™")

Nitrogen stage Treatment 55—K First time %5 K Second time 55 =YK Third time

5 —B Bt First stage oyt 2.97+0.44a 2.54+0.26a 2.04+0.20a
it 3.02+0.36a 2.57+0.21a 1.99+0.19a

S5 BBt Second stage Xif 2.61£0.29a 2.81+0.29a 2.31£0.12a
A 4.84+1.49h 3.87+1.64b 3.25+0.74b

55 =Bt Third stage Xif 3.01£0.58a 2.52+0.49a 2.17£0.19a
A 3.25+0.48a 2.50+0.53a 3.39+0.32b

ATl /NG FREAR AN [ e U B[] b 2 - SNl By (1] L AT W35 2% 57 (P<0.05)
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Fig.2 Soil respiration rate, soil temperature at 5 cm depth and soil moisture at 5 cm depth changed with time around with the second

nitrogen event
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Fig.3 Soil respiration rate, soil temperature at 5 cm depth and soil moisture at 5 cm depth changed with time around with the third

nitrogen event
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Table 3 Combined relationships between soil respiration rate( Rs) and soil temperature ( 7') as well soil moisture ( W) of Scm depth at different

stages of three nitrogen events

i R Kb iR R ZH Parameters
Nitrogen event Treatment Process a b ¢ P R?
#5—K First time X} 8 BB - 0.03 -3.85 <0.001 0.63
5B 0.69 0.08 0.08 <0.001 0.41
=Bk 0.05x107" 0.07 1.52 <0.001 0.68
Jiti BB - 0.04 -2.24 <0.001 0.49
5B 2.83x1073 0.07 8.83 <0.001 0.85
H=HrE 1.60x1072 0.10 1.08 <0.001 0.71
%5 K Second time X} R BB 0.02 0.12 0.93 <0.001 0.63
5B B 0.06x107! 0.07 1.50 <0.001 0.70
BB 0.07x107" 0.09 1.34 <0.001 0.62
it 24 H—BrE 1.02x107"! 0.19 0.06 <0.001 0.59
S 1.44x1077 0.24 11.15 <0.001 0.91
FEEHB 1.87x107° 0.12 3.18 <0.001 0.71
55 =K Third time papi bk 0.02x107" 0.06 1.83 <0.001 0.69
5B B 0.21 0.07 0.37 <0.001 0.59
=B 1.54 0.09 -0.20 <0.001 0.52
A BB 4.00x1073 0.13 1.41 <0.001 0.74
5B 4.28x10712 0.21 5.47 <0.001 0.71
H=HrB 1.80x107" 0.02 -0.63 <0.001 0.82
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