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ABSTRACT

The increase of greenhouse gases (GHGs) - such as CHs and N20 - concentration in the
atmosphere contributes to the phenomenon of climate change, which is aggravated through
human practices including land-use change for livestock. Soil microorganisms can produce GHG
from their metabolism and different environmental conditions, especially soil moisture content,
are related to this process. However, the dynamics between GHG flows and soil microorganisms
are poorly understood. This work sought to understand the connection between GHG fluxes, soll
moisture content and soil bacteriome in two pasture areas. It was also aimed to comprehend how
these parameters are related to the transcription of some methane and nitrogen cycle genes. For
this, a degraded and a non-degraded pasture area were monitored for 16 days, facing a simulated
rain event. Soil bacteriome was analyzed by next-generation sequencing, and RT-qPCR
reactions were performed to evaluate gene transcriptions. Different physicochemical soil
attributes, such as fertility parameters, were also determined. The two pastures differed mainly
by the levels of C, N, nutrients and plant biomass, which were lower in degraded area. These
differences may have contributed to the distinct responses in GHG flux dynamics after the rain
simulation. It was found a higher CH4 emission in the non-degraded area, and an increase in
degraded and a decrease in the non-degraded area for N2O flux. Analyzing the soil bacterial
communities, it was observed similar values in alpha diversity between the different pasture areas
and between the first and last day of monitoring. In contrast, the bacterial community structure
was highly altered by pasture degradation. The transcripts evaluation was performed only for non-
degraded area, due to higher RNA concentration. For nifH, nirS, mcrA and pmoA genes, an
increase in the number of transcripts was observed three days after the rain simulation, which
may indicate a delayed response to this stimulus. For nosZ expression it was observed a direct
relation with soil moisture. These results show that soil moisture alter GHG flux differently in
degraded and non-degraded areas. For the majority of the genes, it was needed a longer period
of time to note a peak of transcription after the rain simulation. Since significant changes were
found with pasture degradation, it is also important to reinforce the need to adopt practices that
maintain the soil integrity and contribute to GHG mitigation.
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