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Effect of lake trophic state on heterogeneity of aerobic ammonia-oxidizing
archaea and bacteria in sediments
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Abstract ; The aerobic ammonia-oxidized microorganisms in seven lake sediments in Jiangsu Province were analyzed
to study effects of trophic state of lake water on spatial heterogeneity of aerobic ammonia-oxidized microorganisms in
sediments by the methods of real-time fluorescence quantitative polymerase chain reaction (PCR) and T-RFLP
(terminal restriction fragment length polymorphism). The analysis results of comprehensive nutritional index show
that among the 23 sampling points, 61 percent of the lake area was in the state of moderate nutrition, and 39

percent of the lake area was in the state of light nutrition. The fluorescence quantitative PCR analysis results showed
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that from mesotrophic to eutrophic state lakes, archaeal amoA gene increased from 3.91 x 10°to 1.30 x 10" copies

per gram dry sediment, while bacterial amoA gene increased from 3. 82 x 10°to 6. 07 x 10° copies percent gram dry

sediment. But the trophic state of lake did not have significant impact on the abundance of AOA and AOB. It was

clearly indicated by T-RFLP analysis that the trophic state of lake did not affect the advantage species and diversity

of AOA and AOB. The CCA analysis result showed that the nutrient concentration of lake water could explain 56.

3% differences of AOA community structure, while 27.2% for AOB; the concentration of total nitrogen and nitrate

are the main environmental factors influencing the distribution heterogeneity of AOA in sediments; the community

structure of AOA and AOB is more influenced by nutrient concentration in lake water than by comprehensive trophic

state index.

Key words: trophic state ;ammonia-oxidizing archaea ;ammonia-oxidizing bacteria ; T-RFLP ; heterogeneity
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