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Effects of Warming and Straw Application on Soil Respiration and Enzyme

Activity in a Winter Wheat Cropland

CHEN Shu-tao, SANG Lin, ZHANG Xu, HU Zheng-hua
(School of Applied Meteorology, Nanjing University of Information Science and Technology, Nanjing 210044, China)

Abstract ; In order to investigate the effects of warming and straw application on soil respiration and enzyme activity, a field experiment
was performed from November 2014 to May 2015. Four treatments, which were control ( CK), warming, straw application, and
warming and straw application, were arranged in field. Seasonal variability in soil respiration, soil temperature and soil moisture for
different treatments were measured. Urease, invertase, and catalase activities for different treatments were measured at the elongation,
booting, and anthesis stages. The results showed that soil respiration in different treatments had similar seasonal variation patterns.
Seasonal mean soil respiration rates for the CK, warming, straw application, and warming and straw application treatments were 1. 46,
1.96, 1.92, and 2. 45 wmol-(m*-s) =" respectively. ANOVA indicated that both warming and straw applications significantly (P <
0.05) enhanced soil respiration compared to the control treatment. The relationship between soil respiration and soil temperature in
different treatments fitted with the exponential regression function. The exponential regression functions explained 34.3% , 28. 1% ,
24.6% , and 32.0% variations of soil respiration for CK, warming, straw application, and warming and straw application treatments,
respectively. Warming and straw applications significantly ( P <0.05) enhanced urease, invertase, and catalase activities compared to
CK. The relationship between soil respiration and urease activity fitted with a linear regression function, with the P value of 0. 061.
The relationship between soil respiration and invertase (P =0.013), and between soil respiration and catalase activity ( P =0. 002)
fitted well with linear regression functions.

Key words : warming; straw application; soil respiration; enzyme activity; winter wheat
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