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Agriculture is responsible for emissions of greenhouse 
gases such as carbon dioxide (CO2) and nitrous oxide 
(N2O). Production of these gases in soil results from the 
biological processes like organic matter decomposition, 
nitrification and denitrification. These processes are reg-
ulated by easily decomposable carbon, mineral nitrogen, 
temperature, pH and moisture content in soil. We aim at 
analyzing effects of these parameters on CO2 and N2O 
emissions. In particular, we are interested in agricultural 
soil amended with livestock compost.

Plant species is the most important part of biodiversity and it 
provides various ecosystem functions. To clarify the coexis-
tence mechanism of closely related plant species is a challeng-
ing subject because they often share a very similar resource 
demand and reproductive biology. We have examined the 
coexistence mechanism between native Commelina species 
under pollinator-mediated competition (Fig. 1). Our studies are 
basically based on field observations and combined with ex-
periments of population genetics and theoretical models. Now, 
we are working on elucidating the mechanisms that the evolu-
tion of plant mating systems promote the coexistence among 
related species.

High concentrations of inorganic nitrogen (NH4-N 
and/or NO3-N) were found in groundwater below 
vegetable fields in the downstream areas of the 
Huong River, Central Vietnam. The objective of 
the study is to determine the contamination sourc-
es and mechanisms of nitrogen contamination 
in groundwater by using 15N natural abundance 
(δ15N) and functional genes of microorganisms. 
We have developed a new method to collect 
NH4-N, NO3-N, and organic N in water samples for 
δ15N analysis. Functional genes like narG, napK, 
and nosZ are quantified to obtain the information 
on nitrogen dynamics in deep soil.

From now and probably in the future, land-use 
change has been thought to be the most severe 
driver of changes in biodiversity. Urbanization, 
which is intensifying human impacts, is a major 
driver of habitat loss for plants and pollinators. 
Our study species, Commelina communis, is 
largely distributed from rural to urban areas (Fig. 2) 
although many habitats of native plant species are 
lost related to urbanization. We are now examin-
ing what determines the robustness or vulnerabil-
ity for human impact via focusing on plant mating 
systems and plant-pollinator interaction.

Fig. 2. Rural (left) and urban (right) populations 
of Commelina communis.

Fig. 1. Commelina communis (left) and C. 
communis f. ciliata (right).
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