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Abstract Soil-atmosphere carbon dooxide (CO,) exchange is a key carbon cyclng process n terrestral ecosystans To
assess the effects of amospheric N depositbn on the C budget of an alpine m eadow ecosystem on the Q inghaiT betan
Phiean, it is necessary to explore the responses of soil-atmosphere CO, exchange to N additbn Smnce2007 amulti-fom,

low-level N addition experment has been conducted at the Haibei A Ipne M eadow Ecosystan Research Statbn on the
Q inghaiTibetan Plateau Three N fertilizers NH,C] (NH,),S0, adKNO,, were added at four rates control (0 kg N
lm *a'), lowN (10 kgN Im *a'), medim N (20 kgN lm™*a '), and hizh N (40 kg N hm *a'). Each N
treatment has three replicates Each pbt has an area of 9m”> (3 m X 3m) and a 2m iso htion band is set between adjacent
plots During the giow ng season (M ay to Septanber), soil CO, effluxesw ere monitored weekly by static chan ber and gas
chmm atograph techniques Parallel to the flix measuren ents soil temperature at the soil surface and at 5 an and 10 an
depth and soilmoisture at 10 an depth w ere recorded Soil anm onum and nitrate contents and abovegwund bim assw ere
measured monthly to exan ne the key factors driving soil CO, effux N additon did not alter soil temperature but
senificantly changed soilm oisture content Both bw and high levels of N addition tended to reduce soilmoisture whereas
amediun level of N mputmamntained soilmosture Thismamnly depended on the soilmoisture balance of precipitation soil

evaporation and plant transpiraton. N additon slehtly ncreased the soilNH, -N pool but di not signifcantly change the
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NO; -N pool Can petition for soil available N bew een plants and soilm icroorganiam s priority use of nitrate by plants and
ranoval by lwestock grazing are responsble for this lack of signif cant accum uhton in the soil nitrate pool In control plots

50il CO, efflix fram alpinem eadow soils ranged fran 120 9 10 100Q 4mg CO,m > h™', with an average of 544 7£40 0
mgCO, m > h™'. N additon sinificantly ncreased aboveground biomass and soil CO, effux Ammonim<N fertilizer
pramoted so0il CO, efflux more sinificantly than did nitrateN fertilizer which was manly attrbuted to can petition and
coopemration n the use of multt Hm nitrogen beween phnts and soilmicworganisns Soil CO, efflux wasmanly driven by
soil tenperaturg follwed by aboveground bimmass and the NH; N pool This ndrates that the contrbution of
hetewtrophic respiraton to CO, efflix fran the alpnem eadow soil is greatest b llow ed by autotrophic respiration fran plant
wots SoilNH; N accumuhton can ncrease the contrbutbn of root aitotioph i resp iratbn and soilm icrobial heterotioph
respiration  suggesting that CO, em Bsns fran alp nemeadow soil are sensitve to exogenousN mput Chronic amospheric
N depositon will stinulate CO, en isson from alp ne meadow soils on heQ inghai”T betan Plateau n the short tem. W e can

also deduce that chronic N deposition m ay accelerate degrmadaton of the gmzing alpine m eadow ecosystem.

KeyWords amospheric nitrogen depositiry  soil nitogery  soil CO, en sson flix  driving factor alp ne m eadow
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