N,O emission and governing factors on arable fields
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AbStraCt MEthOdS B MP control B MP 80 kg ha-1 NT control M NT 80 kg ha-1
This study focuses on the soil N,O We collected soil samples (d=10 cm, h=10 cm) in column 0.20
emission of an arable field. We set  shaped containers from mouldboard ploughing (MP) and 0.18 -
up  soil column experiments in  notillage (NT) treatment from a chernozem soil. 0.16 -
aboratory and based on these e
findings we startec field  We kept the SWC on the initial filed conditions (around %
measurements in a long term tillage ~ 27% at MP and 29% at NT) and we applied CAN (0, 40, 80, E 012 -
experiment at J6zsefmajor 160, 240 kg h* N) as a fertilizer. In the figures O. ?0-10 -
Experimental and Training Farm, measurement day indicates the non-fertilized initial state Eo.oa -
Hungary. of the samples. Z o
n this study we investigated the on
effects of different fertilizer doses, For determining N,O emission we sealed the sample

0.02 -

soil water content (SWC) and  columns airthightly and we used dynamic chamber method

)
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different tillage methods on soi with PICARRO G2508 CRDS gas analyzer. During each 0.00 -
o : : : : o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
N,O emission. measurement the incubation time was 15 minutes.
Days of the experiment
Findings Fig. 2. Different tillage experiment: After fertilizer application N,O emission increases in MP and NT
in the first couple of days, then it decreases from the second part of the week.
Heontrol - =43kgha-1 m80kgha-1 M160kghal m240kgha-l The spatial variability of N,O emission is very high, thus the standard deviation of the treatments
006 are extremly high as well, especially in NT.
The control and fertilized NT have higher mean N,O emissions (0.04410.017 pg m=2 s¥;
005 - 0.049+0.026 pg m=? s') compared to control and fertilized MP (0.003+0.002 pg m=2 si;
T 0.017+0.016 pg m=2 st). There is significant difference between control and fertilized MP
T, 0.04 - (p=0.014), and between all MP and NT (p=0.000-0.002). There is no difference between control
E and fertilized NT (p=0.573).
ED.OE =
E MP control NT control Fig. 3. SWC dependency experiment: MP has
Z 0.02 - ) __ - 007 A MP 80 kg ha-1 NT 80 kh ha-1 ower SWC than NT in case of every
I controll R - 0.60 measurements similarly to field conditions. The
0.01 - T T [ T, 006 - correlation between SWC and N,O emission is
“ E : ﬂ T i __ | h £ 005 o NTeonmll =088 fairly strong and positive (r?=0.89) in case of
0.00 —— = L ant 3 X 0.04 {MP8O:R*=0.70 control NT treatment and moderately positive in
: 1 2 3 4 5 6 ? 8 3 003 |NTEO:R =065 case of the rest of the treatments (r*= 0.60-0.70).
Days of the experiment 0 o
Fig 1. Different fertilizer doses experiment: After fertilizer application N,O emission increases in MP E 002 -
till the 7t day of the experiment, then it decreases. Note that this experiment includes MP only. e P S
ne highest mean N,O emission (0.009+0.011 pg m™ st) occures in the treatment of 80 kg hat N. 0 A |
nere is significant difference between the non-fertilized control treatment and treatments of 80 15 20 SWC (9,)25 30
ke ha'l N (p=0.041), and 160 kg ha'l N (p=0.006) - (c0) )




