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The short-term responses of s0il CO2 anission and CH4 uptake to smulated N

deposition in nursery and forests of D inghushan in subtropical China
MO JiangM ing, FANG Yun-Ting, XU Guo- iang, L IDe-Jun, XU E Jing-Hua (D inghushan Forest Ecosystan

Research Station, South China B otanical Garden, ChineseA cadeny o Sciences, Zhaoging, Guangdong, 526070, China). Acta Ecologica Sinica,
2005, 25(4): 682 690

Abstract: The anthropogenic emission of nitrogen (N) compounds is increasing globally. In China, the emission of reactiveN
increased from 1.4x 10"t- a *in 1961 to 6. 8% 10" t- a *in 2000 Currently this leads to deposition of 30 73kg- hm 2. a *
in ome forests of southern China The possible mpacts of elevated N input on vegetation, N cycling, acidification, and N
leaching in tropical and subtropical forests have only been addressed in fev studies In China, the first such studiesw ere
carried out in theD inghushan reserve (an IGBP-GCTE site) based on the design and methods used in the European N ITREX
project Theprincipal goal of this study w as to measure the effectsof nitrogen deposition on il COz anission and CHs uptake
in sils of a nursery, pine forest (PF), pine and broadleaf mixed forest (M F), and monsoon evergreen broadleaf forest
(M EBF) in theUN ESCO,M AB D inghushan Bioghere Reserve (DHBR) in southern China The nursery w as dom inated by
the seedlingsof three plant gecies (Schima superba, Cryp tocarya concinna and Castanopsis chinensis).
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TheN addition treatments(in three replicates) were Control, T50(50 kgN - hm % a '), T100(100 kgN - hm™ 2
a'), T150(150kgN- hm % a '), and T300(300 kgN - hm™ > a '). Thefirst three treamentsw ere applied to them ixed
and pine forests, the first four treatments to the evergreen broadleaf forest, and all five treatments to the nursery. The
treatmentsw ere goplied to 20n x 10m plots surrounded by a 10 m w ide buffer strip. A Il plots and treatmentsw ere laid out
randomly. NHANO3 olutionw as prayed monthly by hand onto the floor of these plots as 12 equal application over thew hole
year and beginning in July 2003 For this nursery experiment 15plots (3.5m x 8n) were set up surrounded by a 3. 5m w ide
buffer strip. All plotsand treatmentsw ere al laid out randomly. NHANOs lutionw as prayed tw ice every month by hand
onto the floor of these plots as 12 equal goplication over thew hole year and beginning in January of 2003

To exanine the short-temm regponsesof il regiration and CH4 uptake to N additions, one static chanberw as established
in each of the plots A irwas sampled from each plot at the tine of 8, 10, 12, 14, 16 and 18 hr on the day after nitrogen
additions (14 18 October, 2003), and analyzed for CO2 and CH. using gas chromatography (A gilent 489D ) equipped w ith
flane ionization detection (FD) within 24 h. The flux was calculated from a linear regression of concentration versus time
using the three data points from each chanber.

The daily mean il CO2enission rates in control plots exhibited the follow ing order: seedlings (258 62mg- m™ % h'*)
> M EBF (177 42mg- m % h™ )> PF (162 39mg- m % h' ") > MF (126 30mg- m % h™ '), while the daily mean
@il CHsuptake rateswere PF (- 0.15t 0.02mg- m > h' ') > MEBF> (- 0.08t 0.0lmg- m 2 h'%) > MF (- 0.07
0.0lmg- m * h ') > seedlings (- 0.05t 0.01mg- m > h™"). Nitrogen addition at all levels significantly stimulated il
CO: anission inM EBF in comparisonw ith those in control plots, and its effect increasedw ith the levelsof nitrogen addition
How ever, therewas no significant effect of nitrogen addition at any level of treatment on il CO2 enission in PF andM F.
N either w as there a significant effect of nitrogen addition at any levels except for T300 on =il CO2 emission in seedlings
N itrogen addition at T 300 significantly increased il CO2 emission rates in comparion w ith those in control plots N itrogen
addition at all levels significantly stimulated il CH4 uptake rates in bothM EBF and PF in comparionw ith those in control
plots However, therewas no significant effect of nitrogen addition at any levels of treatment except for T300 on il CH4
uptake in seedlings N itrogen addition at T 300 significantly changed the snil function from“ CHa sink” to* CHa4 source” in the
nursery.

Key words N deposition; CO2 enission; CHa4 uptake regponse global change subtropics
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Fig 2 Changes of il CO2 enission in different nitrogen treatments of seedlings(D), pine (PF), mixed (M F) and monsoon evergreen

broadleaf (M EBF) forests in subtropical China(n= 3)
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Fig 3 Changes of w0il CH4 uptake in different nitrogen treatments of seedlings(D), pine (PF), mixed (M F) and monsoon evergreen
broadleaf (M EBF) forests in subtropical China(n= 3)
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