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Influence of UV-A Radiation on Respiration Rate and N,O Emission in Soil-Winter Wheat System

HU Zheng—hua'?,JIANG Jing-yan', SUN Wen—juan’, HUANG Yao'?

(1.College of Resources and Environmental Sciences, Nanjing Agricultural University, Nanjing 210095, China; 2.Institute of Atmospheric
Physics, Chinese Academy of Sciences, Beijing 100029, China; 3.Department of Ecology, Nanjing University of Information Science & Tech—
nology, Nanjing 210044, China)

Abstract: Extensive work has been done to understand the effect of enhanced UV-B  (280~320 nm) radiation because of the depletion of the
stratospheric ozone layer on plants, however, the available information related to the effect of UV—=A (320~400 nm) on plants or ecosystem is
limited. It merits further studies due to the facts that UV—A constitutes a major portion of the solar radiation and passes through the strato—
spheric ozone layer almost unattenuated. To investigate the impact of enhanced UV —A radiation on trace gases emission from bare soil and
soil-winter wheat system, outdoor pot experiments with simulating 0%(CK), 10% (T1) and 20% (T2) supplement of UV-A were conducted,
and static dark chamber—gas chromatograph method were used to measure respiration rate and N,O emission fluxes. Results indicated that
enhanced UV -A radiation increased respiration rate and N,O emission fluxes in bare soil, soil respiration rates of T1 and T2 were 1.83 and
3.63 times larger than those of CK (P=0.022, 0.038, respectively), and soil respiration rates of T2 were 1.99 times larger than those of T1 (P=
0.073). N,O emission fluxes in bare soil of T1 and T2 were 1.64 and 2.86 times larger than that of CK  (P=0.019, 0.059, respectively), while
there no significant difference between T2 fluxes and T1fluxes (P=0.123). Enhanced UV-A radiation had no significant impact on respiration
rate of soil-winter wheat system, but 20% supplemental UV —-A radiation increased significantly N,O emission fluxes from soil—winter wheat
system,N,O emission fluxes of T2 were 1.33 and 1.40 times larger than those of CK (P=0.012) and T1 (P=0.010), while T1 and CK had no sig—
nificant difference in N,O emission fluxes (P=0.352). In addition, enhanced UV-A radiation had no significant impact on biomass of winter—
wheat (P>0.05), but soil microbial biomass C and nitrite—oxidation bacteria quantity of T2 were obviously higher than those of CK.

Keywords: UV-A radiation; soil-winter wheat system; bare soil; respiration rate; N,O fluxes
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cumulative amount of N,O from soil-winter wheat system
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Table 2 Effects of enhanced UV-A radiation on soil microbial items related to N,O emission of soil-winter wheat system
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