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Soil temperature dynamics and enzyme activities
as influenced by tillage in north China

WANG Fujun, ZHANG Mingyuan, ZHANG Hailin, CHEN Fu

College of Agronomy and Biotechnology/ Key Laboratory of Farming System, Ministry of Agriculture,

China Agricultural University, Beijing 100193, China

Abstract: This study intends to investigate soil temperature dynamics and enzyme activities under different tillage treatment systems
in North China. The experiment has four tillage treatments: no-tillage with straw retention (NTS), rotary tillage with straw retention
(RTS), conventional tillage with straw retention (CTS), and conventional tillage without straw (CT). Soil temperature and enzyme
activity were monitored in corn growing season. Soil temperature displayed a sinusoidal variation from 6 am to 18 pm. The soil
temperature waves of NTS and RTS fluctuated moderately. At sowing stage, flare opening stage, and harvest stage, urease activity
under NTS was 28.98%, 35.62% and 24.9% higher than that under CT; alkaline phosphates under NTS was 32.7%, 11.94%, and
10.39% higher than that under CT; and dehydrogenase content under NTS was 27.53%, 20.39% and 30.53% higher than that under
CT. The treatments of RTS and CTS also had higher amount of soil enzymes than the CT treatment. There were no significant dif-
ferences in urease and alkaline phosphates between CTS and RTS treatments. However, the content of dehydrogenase differed sig-
nificantly (at P<0.05) between the CTS and RTS treatments. Our results suggest that conservation tillage has the advantages of im-
proving soil enzyme activity, reducing costs, and bringing about ecological benefits in the North China Plain..

Key words: tillage practice; minimum and no-tillage; soil temperature; urease; alkaline phosphates; dehydrogenase



