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Effect of Elevated Atmospheric CO, Concentration on Soil Nitrogen Around Roots of Crops

MA Hong-liang', WU Yan-hong', ZHU Jian—guo?®, XU Yi-jie', XIE Zu-bin% LIU Gang?, YANG Yu-sheng'

(1.Fujian Provincial Key Laboratory of Subtropical Resources and Environment, Key Laboratory of Humid Subtropical Eco—geographical
Process, Ministry of Education, School of Geographical Sciences, Fujian Normal University, Fuzhou 350007, China; 2.State Key Laboratory of
Soil and Sustainable Agriculture, Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China )

Abstract: It has been well known that elevated atmospheric CO, concentration can not only promote crops soil nitrogen uptake directly
through increasing plant photosynthesis and aboveground biomass, but also influence the soil nitrogen and carbon status, indirectly through
enhancing root biomass, changing root activity, root exudates and root spatial distribution. However, the effects of elevated atmospheric CO,
concentration on soil nitrogen cycle at rhizosphere and non-rhizosphere, especially under different soil fertilized nitrogen conditions, were
unclear. This study aimed to reveal the effects of elevated atmospheric CO, concentrations on the contents of soil inorganic nitrogen (nitrate—
N, ammonium—N )and organic nitrogen at rthizosphere and non-thizosphere after crop harvest and under different nitrogen fertilizer applica—
tions for a wheat and rice rotation. The FACE (Free air carbon dioxide enrichment)systems, built at Xiaoji Town, Jiangdu City, Jiangsu
Province (119°42' 0" E, 32°35’5" N), provided in field two levels of CO, concentration: ambient(370 pmol mol™, as control )and elevated
(3704200 )pmol *mol ', with three repeats. For each CO, concentration level there existed two nitrogen fertilizer application rates :low (125
and 112. 5 kg+hm™, LN )and conventional (250 and 225 kg +hm™, NN )for rice season of 2005 and for wheat season of 2004—2005, re—
spectively. The results showed that, while significantly increased crop biomass both in rice and wheat compared with ambient CO,, elevated
CO, decreased soil nitrate—N for rice significantly, especially at NN, but no pronounced change in soil nitrate—N was found for wheat. And
elevated CO, affected soil nitrate—N at root rhizosphere more greatly than that at non-rhizosphere. There were no significant effects of elevated
CO; on soil ammonium—-N for both rice and wheat, although with a slight rise trend with CO, elevated for rice and a declined trend, especially
at rhizosphere, for wheat. With nitrogen application rate increased, soil ammonium—N content was increased more at ambient CO, than at ele—
vated CO,. We observed no significant increase in soil organic nitrogen under elevated CO, compared with ambient CO, and, founded more
organic nitrogen in wheat season was input into soil than in rice season, and for wheat season, more organic nitrogen would amass in rhizo—
sphere than in non—rhizosphere with more nitrogen applied.

Keywords: elevated [CO,J; N levels; rhizosphere; mineral nitrogen; organic N
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Table 1 Soil nutrients content in Jiangdu

3t Soil blocks 4:Hfk Total C/g-kg™ 4% Total N/g-keg™ 4:#f Total P/g-kg™ 44J Total K/g-ke™ AL P Available P/mg-ke ' #%L K Available K/mg-kg™

F1 20.7 1.7 0.67
F2 18.7 1.5 0.67
F3 17.3 1.4 0.66
Al 18.2 1.5 0.61
A2 17.7 14 0.62
A3 17.9 13 0.56

14.8 10.6 83.4
13.4 10.7 67.5
14.6 13.8 74.2
13.5 7.8 60.7
13.6 6.3 61.5
14.3 11.8 75.8

1 F FR elevated CO, A HL ISR, A 7R X IR CO, VR HI B,
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