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Effects of simulated nitrogen deposition on soil respiration in a secondary
evergreen broad-leaved forest on Wawushan Mountain™

PENG Yong, CHEN Gang, CHEN Guantao, LIANG Zheng & TU Lihua"
College of Forestry, Sichuan Agricultural University, Ya’an 625014, China

Algisa In order to understand the effect of nitrogen deposition on forest ecosystem carbon cycle, this study aimed to reveal
the soil respiration response mode to nitrogen deposition and its mechanism in a secondary evergreen broad-leaved forest in
Wawushan Mountain. From May 2013, a field experiment including three treatments was conducted in this secondary forest,
i. e., no N addition (control), N addition at 50 kg hm” a” (low-N), and at 150 kg hm™ a' (high-N). From September 2013 to
August 2014, we investigated the soil respiration rate with LI-8100 at the end of each month. The results showed an obvious
seasonal change in soil respiration rate of the secondary forest, with the maximum (2.77 pmol-m>s™") in July and the minimum
(0.46 pmol'm>s™') in January. In the secondary forest, cumulative soil carbon emissions was 591 g m > a”'. Soil respiration
rate had significant positive exponential relationships with soil temperature, but no significant relationships with soil moisture.
Soil respiration was significantly suppressed by simulated nitrogen deposition, and the annual soil respiration rate of high-N
was 31.4% significantly lower compared with the control. The soil respiration Q,, value calculated from soil temperature was
2.63, and that of low-N and high-N were 16% and 33% respectively higher than the control. Due to the high nitrogen content in
soil, simulated nitrogen deposition may accentuate soil carbon limitation, slow down the growth of plant roots and reduce soil
microbial biomass, eventually inhibit soil CO, emission.

[@mj{{h nitrogen deposition; soil respiration; Q,; root length density; microbial biomass; evergreen broad-leaved secondary forest
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Table 1 Soil physicochemical properties in a secondary evergreen broad-leaved forest on Wawushan Mountain (Mean + SE)

TR H T E A Bk Ea X E
Soil depth ok I\J’Va ) Soil bulk density Organic carbon Total nitrogen Total phosphorus Total Potassium
(6/cm) (p/g con) (wigkg") (wigkg") (wigkg") (vigkg")
0-10 3.19+£0.03 0.41+0.03 121.9 £ 11.7 5.80+£0.30 0.50 + 0.01 13.89 £ 0.92
10-40 3.76 £ 0.03 0.66 £ 0.02 26.6 2.5 1.51 £0.08 0.26 £0.03 17.07 £ 0.82
40-70 3.97+0.02 0.89 +0.03 12612 0.82 £ 0.05 0.18 £0.01 19.02 + 1.17
70-100 4.03 £0.02 0.99 + 0.03 7.8 +0.8 0.57 £ 0.04 0.21 £0.01 19.31 £ 1.26
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Fig. 1 Seasonal variations of soil temperature and moisture in a secondary evergreen broad-leaved forest on Wawushan Mountain. Soil temperature
and moisture measurement depth are 15 cm and 5 cm, respectively. CK: Control; LN: Low nitrogen; HN: High nitrogen. Date: Effect of time; Nitrogen: Effect of

nitrogen; Date * Nitrogen: Interactive effect of time and nitrogen.
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Fig. 2 Effects of simulated nitrogen deposition on monthly dynamics
of soil respiration in a secondary evergreen broad-leaved forest on
Wawushan Mountain. CK: Control; LN: Low nitrogen; HN: High nitrogen.
Date: Effect of time; Nitrogen: Effect of nitrogen; Date * Nitrogen: Interactive
effect of time and nitrogen.
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Fig.3 Annual average soil respiration rates and cumulative soil respiration
rates among N treatments in a secondary evergreen broad-leaved forest on
Wawushan Mountain. CK: Control; LN: Low nitrogen; HN: High nitrogen.
Lowercase letters indicate significant difference at 0.05 level between treatments.
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Fig. 4 Relationship between soil respiration rate and soil temperatures
among N treatments in a secondary evergreen broad-leaved forest on
Wawushan Mountain. CK: Control; LN: Low nitrogen; HN: High nitrogen.
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Table 2 Fitting parameters for the relationship between soil respiration
rate and soil temperature (mean + SE)
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CK 0.514+0.074 0.097 £0.010 2.63+0.26 <0.01 0.745
LN 0.375+£0.062 0.112+0.011 3.06+0.34 <0.01 0.808
HN 0.245+0.032  0.126£0.009 3.51+0.31 <0.01 0.903
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Fig. 5 Root length density of Castanopsis platyacantha in a secondary
evergreen broad-leaved forest on Wawushan Mountain. CK: Control; LN:
Low nitrogen; HN: High nitrogen. Date: Effect of time; Nitrogen: Effect of
nitrogen; Date * Nitrogen: Interactive effect of time and nitrogen.
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Fig. 6 Soil microbial biomass C and N content in a secondary evergreen
broad-leaved forest on Wawushan Mountain. CK: Control; LN: Low
nitrogen; HN: High nitrogen. The effect of time, nitrogen or their interaction
was not significant (P > 0.05).
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