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Effects of litter and mineral nitrogen input on soil organic carbon decomposition in subtropi-
cal mixed forest in Dinghu Mountain, South China. SUN Li-juan'’, ZENG Hui'"* GUO Da-li’
( Shenzhen Key laboratory of Recycling Economy, Shenzhen Graduate School, Peking University,
Shenzhen 518055, Guangdong, China; Ministry of Education Key Laboratory for Earth Surface
Process, College of Urban and Environmental Sciences, Peking University, Beijing 100871, Chi-
na). -Chin. J. Appl. Ecol. ,2011,22(12) . 3087-3093.

Abstract ; In July—December 2010, a complete factor-controlled experiment was conducted to study
the effects of litter and mineral nitrogen addition on soil organic matter decomposition ( soil respira-
tion) at the depths of 0—10 em and 20-30 c¢m in Dinghu Mountain National Reserve. Coniferous
needle litter and broadleaved litter were added, respectively, and 70 ¢ N+ m™ « yr™' of NH,NO,
was applied to simulate soil nitrogen saturation whereas soil mineral nitrogen was removed by ion-ex-
change membrane to simulate the decreased nitrogen absorption by root. The addition of both needle
litter and broadleaved litter increased the respiration rate of soil-litter system significantly from July
to November, but this effect disappeared in December. Both mineral nitrogen application and soil
mineral nitrogen removal increased the soil-litter respiration significantly. These results suggest that
litter decomposed completely in a short period therefor had limited effects on soil organic matter de-
composition and accumulation, and thus, foliar litters could be not the major source of soil organic
matter, whereas soil mineral nitrogen removal could obviously promote the soil organic matter de-
composition in the system.

Key words: nitrogen removal; litter addition; soil respiration; soil organic carbon decomposition.
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Fig.1 Seasonal dynamics of topsoil (T) and subsoil (S)
(mean+SE, n=54).

* P<0.05; % * P<0.01; * * * P<0.001.

x1 TEVRRESHMECHEARATESN
Table 1 Results of ANOVA for soil respiration on relative
factors (n=6)

T 1 F P
Factor df

+ 32K Depth (D) 1 77.976  <0.001
A Y Month (M) 5 47.482 <0. 001
PATEIZER Liter (L) 2 64.785  <0.001
AL Nitrogen (N) 2 6. 157 0. 002
TR x A DxM 5 4.614  <0.001
RALHE x JHIE PP NxL 4 4.543 0.001
TR A Oy LxM 10 16.497  <0.001
RACHRJATE D2 H 4y NxLxM 30 2,244  <0.001
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Table 2 Results of HSD for soil respiration on the factor of litter addition and nitrogen treatment (n=36)
b BT VS| Y2 E bR Sig. 95% & {5 X [
Treatment I Treatment J D value SE 95% confidence interval

of means T B I BR

(I-J) Lower limit Higher limit

TeIR Y N -1.6977"* 0. 15005 <0. 001 -2.0503 —1.3451
Control (CK) f o n B -0.8767 " 0. 15023 <0. 001 -1.2297 -0. 5237
£t TEHTEY CK 1.6977 * 0. 15005 <0. 001 1. 3451 2.0503
Needle (N) Ko B 0.8210 " 0. 15005 <0. 001 0. 4684 1.1736
k& et T #EY) CK 0.8767"* 0. 15023 <0. 001 0. 5237 1.2297
Broadleaf (B) B m N -0.8210" 0. 15005 <0. 001 -1.1736 -0. 4684
WA X A CK 0.5042 " 0. 15006 0. 002 0.1516 0. 8568
N removal (-N) oA +N 0. 1462 0. 14988 0.593 -0. 2060 0. 4984
T A W A -N -0.5042 " 0. 15006 0. 002 -0. 8568 -0.1516
Control (CK") & +N -0.3580 " 0. 15040 0. 046 -0.7114 -0. 0046
A WA -N -0. 1462 0. 14988 0.593 —0. 4984 0. 2060
N addition (+N) TAMH CK 0.3580 " 0. 15040 0. 046 0. 0046 0.7114
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Fig.3 Seasonal dynamics of nitrogen treatments on topsoil res-
piration ( mean+SE, n=108).

I A AL HE Nitrogen removal; 11 : X8 Control; 1. N AL#E Nitro-
gen addition. * P<0.05; A P=0.055.
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