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Introduction

The emission of the greenhouse gas (GHG), nitrous oxide (N,O) from human activities are contributing to global climate change. An estimated 29% of Ireland's GHG emissions are from
the agricultural sector and N,O make half of these [1]. Soil microbes produce and consume N,O during the process of nitrification and denitrification [2]. The interplay between the amount

of nitrogen cycling, soil environmental conditions and climatic parameters govern m
also shows the relationship of different N,O controlling players with N,O emissions.

icrobial processes. This study shows the current N,O emission from South West part of Ireland and

Objectives
+To find the current N,O emission from Irish grassland soils

+To investigate the correlation between N,O emissions and different controlling
parameters.

Study Sites

Total of eight sites are being analysed for soil N,O emissions. These sites are
dispersed throughout the south west part of the country (Fig. 1). Each site has
small weather station with data logger to record the soil moisture, soil
temperature and rainfall data on half hour basis. Site names are:

Ballinhassig (BH), Kiloworth (KW), Clonakilty (CK), Dripsey (D)
and Carrig na Bh fear (CF) (Co, Cork),
Palliskenry (PK) (Co, Limerick) , Solohead (SH) 1 & 2 (Co, Tipperary)|

The latitude, longitude, elevation and soil types are given in table 1.

Site name Latiude  Longitude  Elevation, m Sciltype

"/{L{\ 2 Pilaskenty Balinrassig WeNy 61T 79 Grey brown odzolic
o Solbhead Carsignabfear W 6779 81215 104 3rawn poczolic
A ty N 41377 120 2w pot
(Jri = Kitworti ity W 41373 42062 8 3rown podzolic
ey Donoughmere N 48413 8773 187 Gley igrourd water}
& o :
Driper G o Kiverh REST 4130 5 30w ety
Ballinhassig. )Y a8 Palasieny Re145 56315 15 Grey brown sodzolic
D sk, el SoohesdT(dy)  RES3 3% 102 cly
onatity, g
/\:‘Wf Solohead 2 (wet)  R8:215 30415 % Cley
Fig 1: Location of sites Fig 2: weather station Table 1: Soil types
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Methods

Closed chambers were used to collect soil emitted air samples. The enclosure
period was kept 60 min with headspace samples extracted with 100 ml syringe
via needles through a luer valve at 0 and 60 min after coverage. With every visit
to each site the weather station data was collected regularly to observe the
temporal trend of different climatic parameters. Soil moisture and soil temperature
were also measured manually with each sampling event. Gas samples were
analysed on gas chromatograph (Varian 3800 equipped with 3Ni Electron
Capture Detector). N,O fluxes were calculated by using linear equations provided
by Holland et al 1999 [3] , and expressed as N,O-N pg m2 h''. N,O-N/N-input
ratio was found from N,O-N kg/ha/8 months (Mar-Oct 08) and total N input
kg/ha/8 months (Mar-Oct 08). To find the correlation between N,O-N/N-input and
different N,O controlling parameters ,Pearson correlation analysis was performed
by using SPSS.
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Fig 3: Temporal variation of N20O flux, soil moisture, rainfall and soil temperature over the period of 8 months

Results and discussion: The temporal variation of N,O flux, soil moisture contents, rainfall and soil temperature from all sites are shown in the fig 3. Three sites BH, SH1 and SH2
showed both positive and negative fluxes while all other sites gave positive flux. The total N,O emissions, N input, N,O/N input, soil properties and cumulative rainfall are given in table 2. Fig
4 shows a very week relationship between N,O emission and N-input. The correlation between N,O/N-input with other few controlling parameter i.e. % C, % N, pH, Organic matter, NO,-N,
NH,-N, bulk density, porosity, WFP % and rainfall was also checked. We found a significant relation with rainfall and NO3-N contents as shown in table 3. Rainfall gave negative correlation
while NO,-N contents gave a positive relationship as shown in fig 5 and fig 6. NO,-N positve correlation shows that the N,O emission is manily from denitrification.

Table 2: Total N20O flux, N input, soil properties, WFPS %, cumulative rainfall over the period of 8 months from all sites Table 3: Correlation analysis of N20O-N/N-input

with important parameters

ai ND 20 0 ) WFPS % (% of ’ Correlato Siant =
e [:gar:a] T((‘;“ﬁ:t NN %e %N oh Organc ngﬁ N N;p“‘;]" B“[';‘If;'kﬁu Porosity  data ::ﬂtgpén]-ac% Rail F'a“:: s oy oe P
BH 049 11164 0.004 342 039 58 7.24 a7 50 104 051 2667 5939 %N
CK 57 3334 0.017 477 057 59 922 74.05 354 099 0563 50 385 :.-F"_ _
D 111 33558 0.003 45 03 6.7 245 53 451 102 062 17.65 10512 iy -
CF 16 24185 0007 567 064 B4 99 361 6035 0as 067 57.14 604 6 MOZ-N ppm 0.05
PK 202 24668 0.008 434 056 54 062 09 5305 105 06 22 755 MH4-N ppm e
KW 137 17476 0.002 417 049 57 787 232 19,65 108 059 BT 5202 E“;_l"ﬂ f‘ﬁi'":ft's
SH1 048 24349 0.002 473 057 6.3 843 206 1455 099 063 47.06 980 WEPS % o
SH2 0.4 74,18 0.006 782 047 6.5 14.77 11.45 306 035 068 45 45 980 Rainfall 0.05
6 0.020 0.020
- . Conclusion: CK, PK and KW are giving the
z o015 [l oars high emission as compare to all other sites. BH,
5 ! i i SH1 and SH2 are giving lowest emissions. 3
H £ oon ;e sites out of 8 are giving both positive and
i N 2 T s negative fluxes. There was nor significant
= : . o0 relatioship beteen N,O emission and N-inputs.
ol hd m' - : — - . oom NZO/N—ipput _showed a significant positive )
N input kg N ha”, 8 months) e e ™ NOLN (ma k™) correlation with NO,-N contents and a negative
. . ) . . ) correlation with rainfall.
Fig 4: Relationship of N,O with N-input Fig 5: Correlation of N,O/N-input with rainfall Fig 6: Correlation of N,O/N input with NO,-N
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