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Abstract

In Dooary, four sites were selected to represent the typical land use change from grassland 
to forest (Picea sitchensis (Bong.) Carr.) using stands of different ages  
(“chronosequence”). This chronosequence included a semi-natural grassland, a   6, 14 and 
a 20-year-old Sitka spruce forest. The Dooary forest (52°57’ N, 7°15’ W) in the Irish 
midlands (elevation of 260 m) is a first rotation plantation established on former grassland. 

The arable site at Carlow is situated in the TEAGASC research centre Oak Park, 
Carlow (52° 52’ N, 6° 54’ W, 56 m asl.). The site includes two large plots (~2.5 
ha) subjected to different tillage practices. The first plot is managed using 
conventional tillage practices, the second one by non-inversion tillage featuring 
mustard (Brassica juncae) as a winter cover crop. On both plots spring barley 
(Hordeum vulgare cv. Tavern) is the main crop in summer and after harvest the 
residues are left on the field. 

Discussion

Figure 2a-b: The data collected from May 
08 to November 09 suggest that the 
conversion from grassland to forest 
increases the emissions of N2 O to 
the atmosphere. The differences in  
fluxes between the grassland and the 
14/20 year-old sites were highly  
significant. With the conversion a  
decrease in soil moisture content was  
also observed.

Figure 4: In Carlow the emissions of N2 O varied with time. The highest N2 O 
emissions were recorded in September in both the conventional and non-inversion 
tillage treatments. However, no significant difference was found in N2 O 
emissions between the two plots investigated. A negative correlation  
between soil moisture and N2 O flux was observed.

Figure 3: The differences in soil CO2 efflux between the two different tillage 
pactices vary over the year following the cropping period. In the growing period of 
the main crop, conventional tillage shows higher values than non- 
inversion tillage. In contrast, non-inversion tillage causes higher soil CO2 
effluxes in autumn due to growing of the cover crop. 

Figure 1a-b: The data collected from  
April to October 2009 suggest that the 
highest soil CO2 emissions are in the 
grassland and lower in the 6 and 20  
year-old forests. The conversion from 
grassland to forest decreases the  
emissions of CO2 to the atmosphere. 
The differences in fluxes between the 
grassland and the 20-year-old sites were 
highly significant.
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Soil Moisture Content and Soil Temperature 
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Results

Site description

Changes in land-use are likely to have complex impacts on greenhouse gas emissions that may be related to alterations in a number of factors, including temperature, water 
availability and vegetation cover; these are also likely to be site and/or region-specific. This argues for a more comprehensive assessment of the effects of a range of land-use 
changes on greenhouse gas emissions.

Conclusions
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