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Effect of Intermittent Irrigation and Controlled-release Fertilizer on
Methanogenic Microbial Communities in Paddy Soil

JI Yang'”?, YU Haiyang®, CONRAD Ralf *, XU Hua®"

(1 College of Applied Meteorology, Nanjing University of Information Science & Technology, Nanjing 210044, China;
2 State Key Laboratory of Soil and Sustainable Agriculture, Institute of Soil Science, Chinese Academy of Sciences, Nanjing
210008, China; 3 Max Planck Institute for Terrestrial Microbiology, Marburg 35043, Germany)

Abstract: Intermittent irrigation and controlled-release fertilizer (CRF) application affect CH4 production and emission in paddy
soil, but the underlying microbial mechanism remains poorly understood. Fresh soils were sampled through the rice growing season in a
field experiment to elucidate the effect of intermittent irrigation and CRF application on the methanogenic microbial communities using
the methods Quantitative Real-time PCR (qPCR) and Terminal restriction fragment length polymorphism (T-RFLP). CH, emission was
positively correlated with the abundances of archaea, methanogens (mcrd gene) and methanotrophs (pmoA gene) (P<0.01), while no
significant relationship was found with the abundances of bacteria. Intermittent irrigation significantly influenced the seasonal variation
of abundances of methanogens and methanotrophs. Mid-season aeration (MSA) strongly decreased the abundances of methanogens,
while no significant effect was detected on abundances of methanotrophs. Compared with urea, CRF addition increased the abundances
of bacteria, archaea and methanogens, while decreased the abundances of methanotrophs. The archaeal community was dominated by
T-RFs of 184bp and 391bp. Along the intermittent irrigation, the relative abundance of 184bp decreased from 45% — 55% to 23% — 30%,
while that of 391bp increased from 12%-18% to 23%-26%. The canonical correspondence analysis (CCA) showed that intermittent
irrigation significantly affected the archaeal communities (P<0.001) rather than the different fertilization.

Key words: Intermittent irrigation; Controlled-release fertilizer; CH, emissions; Methanogenic microbial communities;

Paddy soil
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