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Effects of Tillage-Cropping Systems on Methane and Nitrous Oxide Emissions

from Agro-Ecosystems in a Purple Paddy Soil

ZHANG Jun-ke', JIANG Chang-sheng''>, HAO Qing-ju’"®, TANG Qi-wen', CHENG Bing-hong', LI Hui',
CHEN Lu-hao'

(1. Key Laboratory of Eco-Environments in Three Gorges Reservoir Region ( Ministry of Education), College of Resources and
Environment, Southwest University, Chongging 400715, China; 2. Chongqing Engineering Research Center for Agricultural Non-Point
Source Pollution Control in the Three Gorges Reservoir Area, Chongging 400716, China)

Abstract: Using the static opaque chamber method, a field experiment, located in the Key Field Station for Monitoring of Eco-
Environment of Purple Soil of the Ministry of Agriculture of China in the farm of Southwest University (30°26'N, 106°26'E) in
Chongqing, was conducted in situ for one year to study the effect of different tillage systems on CH, and N,O emission from ago-
ecosystems in a purple paddy soil. In this paper, four tillage treatments including conventional tillage with rice only system (CT),
conventional tillage with rotation of rice and rape system ( CTR) , no-till and plain culture with rotation of rice and rape system (NTP)
and no-till and ridge culture with rotation of rice and rape system (NTR) were selected as research objectives. The results showed that
the annual CH, and N, O emissions were mainly occurred in the rice growing period, and were about 77. 6% and 55. 0% of the total
annual of them emitted from this period. The total annual CH, under CT was higher than that of other treatments. The annual average
flux of CH,[ CH,, mg-(m*+h) '] order was CT (2.96 £0.04) > NTR (1.83 +0.21) > NTP (1.42 £0.01) > CTR (0.96 =
0.09) ; the annual average flux of N,O[ N,O, pg-(m’-h) ~'] order was CTR (123.6 £47.1) > NTR (115.2 £22.1) > NTP
(100.5 £25.8) >CT (81.3 +13.5), and the total annual N, O under CTR was higher than that of CT. The global warming potentials
(GWPs) of CH, and N,O emissions under different tillage-cropping systems were assessed in an integrated way. The results showed
that the integrated GWPs of CH, and N,O emission were in the following sequence; CT > NTR > NTP > CTR, and CTR was the best
treatment for decrease the integrated GWPs in this area.

Key words: tillage-cropping systems; CH,; N,0; global warming potentials (GWPs) ; purple paddy rice soil
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Fig. 1 Seasonal variation of CH, fluxes from cropland under different tillage systems
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Fig. 2 Seasonal variation in N, O fluxes from cropland under different tillage systems
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