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Response of Soil Respiration and Its Components to Nitrogen and Phosphorus
Addition in Farming-Withdrawn Grassland in the Semiarid Loess Hilly-Gully
Region
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Abstract: Understanding the soil respiration characteristics in response to nitrogen and phosphorus addition in farming-withdrawn
grasslands within semi-arid loess hilly—gully regions is of great importance for providing a theoretical basis for evaluating the effects of
artificial regulation approaches on carbon cycling. We report on a field experiment that was undertaken from May to September 2018 in
a farming-withdrawn grassland ecosystem in China which is dominated by Stipa bungeana and Lespedeza davurica. Three different
levels of nitrogen and phosphorus additions were used including three main plots of N 0 50 and 100 kg*( hm**a) =" and three
subplots of P (P,0) 0 40 and 80 kg*( hm*+a) ~' . The soil respiration rate heterotrophic respiration rate soil temperature and
soil moisture were measured monthly in each treatment. Results showed that N and P addition had no effect on soil temperature or
moisture content ( P >0.05) . The soil respiration rate showed an obvious monthly variation and peaked in July. In the treatment
without fertilizer addition the monthly mean soil respiration rate heterotrophic respiration rate and autotrophic respiration rate were
0.69 0.39 and 0.29 g+(m’+h) ' respectively. P addition had no significant effect on the soil respiration rate and its components
without N addition ( P >0.05) . Under conditions of N addition P addition significantly increased the soil respiration rate and its
component ( P <0.05) . The monthly mean soil respiration rate heterotrophic respiration rate and autotrophic respiration rate were
0.93 0.50 and 0.47 g+(m’+h) ' respectively. The Q,,(i.e. temperature sensitivity) values for soil respiration heterotrophic
respiration and autotrophic respiration in unfertilized soil were 1. 86 2.36 and 2.24 respectively. The addition of N and P reduced
the Q,, value of soil respiration and its components. Our findings suggest that the response of soil respiration and its two components to
N and P addition in studied farming-withdrawn grassland in the semiarid loess hilly-gully region were closely related to their addition
amounts.
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Fig. 3 Monthly changes of soil temperature and soil moisture content under different nitrogen and phosphorus addition treatments
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Fig. 4 Monthly changes in the soil respiration rate and its components under different nitrogen and phosphorus addition treatments
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Table 2 Effects of month nitrogen and phosphorus on the soil respiration rate ( R,) heterotrophic respiration
rate (R,) and autotrophic respiration rate ( R,)
" /g*(m®=h) ~! /g*(m®=h) ~! /g*(m®=h) ~!
F P F P F P
(M) 4 636. 03 <0.001 784.70 <0.001 101. 67 <0.001
(NT) 2 20. 34 <0.001 18.55 <0.001 6. 00 0. 004
( PT) 2 62.55 <0.001 17.51 <0.001 13.90 <0.001
x (M x NT) 8 9.37 <0.001 10.23 <0.001 2.41 0. 021
x (M xPT) 8 5.26 <0.001 5.30 <0.001 1.22 ns
x ( NT x PT) 4 2.95 0. 024 27.39 <0.001 2.83 0. 029
x x (M x NT x PT) 16 3.03 <0.001 2.86 0. 001 2. 68 0. 002
;6 ~8 P80 2.3 Co,
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05 9 P40 NOPO (1086.49 gem~*). 5~9
PO 6 7 P8O
PO 8 49.5% ~57.2% 42.8% ~50.5%. 5~9
7
N100PO 27.0%~39.3%( 5).
2.4
(R,) \
(R) . NOPO R,
57.7% ( NO) P40 P8O 44% ~68% (  3).NO
R, 52.3%  53.9% ; N50 PO. PO. P40 P8O Qo 1.86. 1.58
P40 P8O R, 51. 1%-. 56. 8% 1. 82; N50 PO. P40 P8O Qu
57. 4% :; N100 PO. P40 P8O R, 1.73. 1.48 1. 63; N100 PO. P40
56.4%- 52.6% 48.8%( 4). P80 Qu 1.46. 1.67 1.44( 3).
3 (Ry) - (Ry) (R,) (1y)
Table 3 Fitting relationship between soil respiration rate ( R,)  heterotrophic respiration rate ( R,) and autotrophic respiration
rate ( R,) and soil temperature ( T,) under different nitrogen and phosphorus additions
/g'(m2°h) -1 /g‘(mz'h) -l /g'(mz'h) -1
R? P Qo R? P Q1o R’ P Qo
PO R, =0.127¢%%" 0.68 <0.001 1.86 R, =0.062e"%"s 0.46 0.022 2.36 R, =0.046e"%"s .43 0.023 2.24
NO P40 R, =0.234e"%%"s .48 0.006 1.58 R, =0.065¢""%7" 0.55 0.004 2.29 R,=0.075¢"%7"s 0.52 0.008 2.07
P80 R, =0.117¢""s 0.56 0.002 1.82 R, =0.058¢"%""s 0.53 0.005 2.48 R, =0.065¢"""s 0.44 0.034 2.14
PO R, =0.167¢"%" 0.59 0.001 1.73 R, =0.065¢""*"s 0.60 0.001 2.05 R, =0.062""""s 0.61 0.014 2.11
N50 P40 R_=0.245¢"%7"s 0.45 0.013 1.48 R, =0.091""""> 0.58 0.003 2.08 R, =0.048¢""%"> 0.66 0.010 2.59
P8O0 R, =0.246¢"%"s 0.50 0.003 1.63 R, =0.084¢"%"s 0.56 0.003 2.20 R, =0.046¢"""s 0.62 0.006 2.54
PO R, =0.182¢"%%"s 0.51 0.006 1.46 R, =0.093¢"%"s 0.48 0.006 1.80 R, =0.072¢"%"s (.48 0.014 1.86
NI100 P40 R, =0.242¢%%'"s 0.54 0.002 1.67 R, =0.088¢""""s 0.64 0.002 2.08 R, =0.091"%%"s 0.53 0.023 1.87
P8O0 R, =0.212e"%'"s .52 0.008 1.44 R, =0.075¢"%%"s 0.54 0.007 2.18 R, =0.126¢"%" 0.45 0.014 1.83
46% ~ 64% Qo 2.36.2.29 2.48;N50
( 3).NO PO. P40 P8O PO. P40 P8O Q.
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