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Abstract: Human activities have raised nitrogen input to terrestrial ecosystems and influenced the global carbon cycle. To
determine how soil respiration responds to nitrogen addition, a simulated nitrogen deposition experiment was conducted in

Pinus elliottii forest in a subtropical zone in China from June 2010 to January 2012. Four-levels of N treatment-control check
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(CK,0 gm™a™") low nitrogen(LN, 5 gm™ a™') .medium nitrogen( MN, 15 g m™>a™') and high nitrogen ( HN, 30 g m™
a”') -were applied and infrared gas analyzer techniques were used to quantify the soil respiration twice a month. The results
showed that (1) soil respiration exhibited a clearly seasonal pattern, with the highest rates found in the August (356.32 mg
CO, m>/h) and the lowest rates in January (99.12 mg CO, m>/h), and that nitrogen addition significantly depressed soil
respiration. The soil annual accumulative soil respiration in the LN, MN, and HN treatments was 26.56% , 23.72% , and
29.54% lower, respectively, than CK treatment, but there is no significant difference between the nitrogen addition
treatments. Furthermore, the inhibitory action weakened over time. Analysis of the soil respiration rate from June to
September showed that (1) the inhibitory effect of nitrogen addition in the first year was weaker than that in the second
year; (2) there was no strong diurnal soil respiration pattern; during daytime, nitrogen addition did not repress of soil
respiration; and (3) soil respiration rates showed a significant positive exponential relationship with soil temperature at 5
cm depth. Soil temperature was the dominant driving factor and nitrogen addition reduced the @, values. Our results suggest

that soil respiration declined in response to N addition in subtropical Pinus elliottii forest.
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Table 1 Stand haracteristics and physical and chemical properties of soil in camphor forest ecosystem

. NS W Wz R agint 2R ALK
Speci Age Stem density/ DHB/ Height/ Basal area/  Total Nitrogen/ Organic carbon/ pH
Species

P (Year) ( tree/hm? ) cm m ( m? hm™2 ) (mg/g) (mg/g)

ATALLN
mf_ Lt S 35 600 22.92(0.42) 21.37(1.03) 22.10 1.34(0.05) 16.04(2.24)  4.01(0.17)
Pinus elliottii
it
Cinnamomum 10 360 7.91(0.39) 8.35(0.23) 2.96
camphora

[

i 11 600 7.99(0.19) 6.12(0.17) 4.12
Symplocos caudata
HAlh Others 14 310 10.21(0.84) 11.21(1.01) 3.19

55 N AFRIEIR2E . Values in parentheses are standard errors.
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Fig.1 Seasonal patternof soil respiration and soil temperatureat 5 cmdepth, Soil respiration was meas ured from June 2010 to January 2012
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Fig. 2 Mean soil respiration rates during June to September in
year 2010 and year 2011. Different lettersdenote significant

difference betweent reatments
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Table 2 CorrelationsoftemperatureatScmdepthwithsoil CO, fluxrates

A R BL RCorrelationcoefficientR

T G 35 252
¥ &EK SiSR
Respiration
. Factors CK LN MN HN
rates
R T 0.501"  0.466""  0.566"" 0.522*"
M 0.038 0.139**  0.181"" 0.138 "

R: 4 3 W % Seasonalsoilrespiration; T: Sem Ab 1 3 5 BF
soiltemperatureatScmdepth; M: Sem Ab 4 3 3 ¥ soilmoistureatScm,,
Pearson AHEIMT , WA, PearsonCorrelationAnalysis , Two-sidetest.
wow 28 M M, ( * =) indicateverysignificant difference

respectively between soil respiration and Factors.
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Fig.3 RelationshipsbetweensoilrespirationandsoiltemperatureatScmdepth , soiltemperatureandsoilrespirationratesarethemeanvalueofrepeats
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Fig. 4 Comparisonsoflitterfall , FinerootbiomassamongNtreatmentsinslashpineforest. LitterfallwasmeasuredfromAugst 2010 to October 2011;

Finerootbiomass (0—20cm ) weresampledinApril2012.
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Fig. 5 Soil microbialbiomassinplotsaccepted different nitrogenadditionlevel ( MeasuredinApril2012, soil depth was 0—10cm ). Different

lettersdenotesignificant difference betweentreatments
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