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Effects of Nitrogen Fertilization on Soil Respiration and Temperature Sensitivity

in Spring Maize Field in Semi-Arid Regions on Loess Plateau

JIANG Ji-shao'*, GUO Sheng-li"">** WANG Rui*, LIU Qing-fang*, WANG Zhi-qi’, ZHANG Yan-jun’,
LI Na-na’, LI Ru-jian’, WU De-feng*, SUN Qi-qi'"?

(L. Institute of Soil and Water Conservation, Chinese Academy of Sciences and Ministry of Water Resources, Yangling 712100, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China; 3. Institute of Soil and Water Conservation, Northwest A&F
University, Yangling 712100, China; 4. College of Resources and Environment, Northwest A&F University, Yangling 712100, China)

Abstract: Understanding the effects of nitrogen fertilization on soil respiration rate and its temperature sensitivity ( Q) is of critical
importance to predict the variability of soil respiration in cropland. A field experiment was established in a rain-fed spring maize
cropland ( Zea mays L. ) in the State Key Agro-Ecological Experimental Station in the Loess Plateau in Changwu County, Shaanxi
Province, China. The experiment comprised of two treatments: no N-fertilizer application (CK) and N-fertilizer application with 160
kg N-hm ™ (N). Soil respiration rate, soil temperature, soil moisture, yields, aboveground biomass and root biomass were measured
in two continuous spring maize growing seasons from April 2013 to September 2014. The cumulative soil CO, emissions were increased
by 35% in 2013 and 54% in 2014 in N treatment as compared to CK treatment. Though nitrogen fertilization significantly increased the
cumulative soil CO, emissions (P <0.05), it did decrease evidently the temperature sensitivity of soil respiration (P <0.05). The
Q,, values in N treatment were decreased by 27% and 17% compared with CK treatment in 2013 and 2014, respectively. Nitrogen
fertilization significantly increased the maize yields, aboveground biomass and root biomass (P <0.05). Root biomasses in N treatment
were 32% and 123% greater than those in CK treatment of 2013 and 2014, respectively. Nitrogen fertilization had no marked influence
on soil temperature or moisture. Root biomass was a critical biotical factor for variation of soil respiration under nitrogen fertilization.

Key words : nitrogen fertilization ; spring maize; soil respiration; Q,,; root biomass; Loess Plateau
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Table 1  Statistical analysis of relationship between soil respiration and temperature during growing seasons
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Fig. 5 Relationship between soil respiration and temperature during growing seasons
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Table 2 Yield, aboveground biomass and root biomass of spring maize in 2013 and 2014
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