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INTRODUCTION
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Greenhouse gases (GHGS) are produced from natural biological —— A P ——— | ——

processes and through human_related aCtiVities SUCh as fOSSiI fuel Freeman Farm - August 2, 2011 Freeman Farm - August 2, 2011 Freeman Farm - August 2, 2011
combustion and soil disturbance. GHGs found in the atmosphere
absorb infrared radiation (Snyder et al., 2008), and reduce the
amount of infrared radiation that is reflected back to space

therefore causing an increase in the temperature on Earth. The .
three major GHGs linked to agriculture and its practices are CO,,
N,O, and CH,. Quantifying gas fluxes from field is difficult because
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methods for estimating of total greenhouse gas fluxes from soil in a = e B e S5 0w w W — R
corn. .and d soybean. The two methods ComparEd were the Figures 1-3. GIS total field flux of CO,, CH,, and N,O: August 30, 2011.
Traditional Approach (TA) and GIS Approach (GIS).
Table 1. Total Flux of CO, fluxes : August 2, 2011: GIS Approach Table 2. Total Flux of CH, fluxes : August 2, 2011: GIS Approach Table 3. Total Flux of N,O fluxes : August 2, 2011: GIS Approach
M ETHODS Class | Min Flux Max Area | Area(m?) | Total Min | Total Max Class | Min Flux | Max Flux | Area Area | Total Min (ug | Total Max Class | Min Flux Max Area Area | Total Min | Total Max (ug
(mg C-CO, | Flux (mg | (%) (mg C-CO, |(mg C-CO, (ug C-CH, | (ug C-CH, | (%0) (m?) | C-CH, m?h | (ug C-CH, (Mg N-NL,O | Flux (g | (%0) (m?) | (g N-N,O | N-N,O m~? h?)
m-2 h-1) C-CO, m-2 h-1) m-2 h1) m-2 h1) m-2 h-1) 1) m-2 h-1) m=2h?1) | N-N,O m-2 h-1)
Study area/soils: Freeman Farm in Jefferson City, MO on a Waldron m2 ht) 1 | -384.65 | -259.27 | 13 | 16232 | -62436.46 | -42084.75 m2h)
Sllty Clay SO” (AeriC FluvaquentS). 1 48.23 180.86 0.6 74.92 3613.25 13549.49 5 95027 19247 4 499 45 12949155 | -96128.51 1 -33.6 17.29 3.8 474.47 | -15942.34 8203.66
. : : : : : 2 180.86 | 270.67 | 576 | 719.20 | 130075.10 | 194666.75 3 19747 5700 | 142 1177308 | 3215621 | 11895298 2 17.29 36.78 | 283 |3533.59 | 61095.69 | 129965.28
static and vented (closed) chambers measuring 0.30 m in height and 4 | 33149 | 4213 | 4023 | 5023.19 | 1665135.72 | 2116268.00 4 | -67.09 | 16824 | 46 |574364| -385340.63 | 966309.54 R Ry T B e T R TR BT Y MR TT Yy
0.20 m in diameter were inserted into the soil in 48 research plots 5 4213 | 55393 | 309 | 3858.23 | 162547058 | 2137187.08 5 | 16824 | 609.92 | 19 |2372.37| 399127.85 |1446957.08 T ea Tiae T i 25570 (57eiee 5 | 2966141
to a depth of approximately 0.05 m since June 14, 2011 (one week P | 99 | ™96 | b4 | SULOL | AHRSh.9S | BULDIOS 6 | 60092 | 143891 | 126 |1573.26| 95056101 |2263775.47 e e o Trass Taseas | sEianie
l I\/I ! 749.76 103893 . 124.86 9361629 | 12972255 7 1438.91 2994.82 2.9 362.10 521027.69 |1084420.94 | | j . | |
after plantlng). Individual chambers were numbered (1'48) and Total 100 | 1248617 | 4271934.20 | 5816991 58 ' ' ' ' ' ' 7 247 43 | 594.08 12 14983 | 37073.43 89013.39
placed near the center of each respective plot. Soil air samples for Total 100 124;36-1 96119171 15504296.79 Total 100 |12486.17| 619400.95 | 1198305.28
gas analysis were collected as follows: (1) the two chamber
ventilation holes were sealed off by rubber stoppers; (2) the
greased chamber lids were secured atop the chamber, (3) the 'Sl'_ablel4. Simple statistics of CO,, CHé,Oand N,O quxes:Augustczll|2011: Calculation-BaseI\(I:I gA Table 5. Comparison between T,Ac\:ag(i)GIS;‘(i]rfalculating ng,C(;IHm aznf] 1NZO:AugustI\IZ,I\fcgl -
: : T : : imple 2 4 2 g C-CO, m?hr mg C-CH, m? hr mg N-N,O m hr
chamber was allowed to fill up with soil air for thirty minutes, (4) Statistics (mg C-CO, m2 h'1) (ug C-CH, m2 h'1) (ug N-N,O m2 h'1) — S — i — i
and the air samples were collected with a 60 ml syringe and stored - c0pol 447103 480280 96110 Moss 61041
: : f Minimum 48.23 -384.65 -33.60 ihimum ' ' “ele ' L '
in a 200 ml| Tedlar bag. The concentration (ppm) of each
reenhouse gas was measured using a Shimadzu (GC-2014) gas Maximum 1038.93 2994.82 594.08
5 5 _ 5 ( ) 8 Maximum 12972.25  5816.99  37393.83  5504.30  7417.78  1198.31
chromatograph with an Electron Capture Detector (ECD). The data Range 990.70 3370.47 627 68

was then transferred into an Excel data sheet where the gas
concentrations were converted to a flux value (e.g. mg C-CO, m-2 h-
1). Simple statistics of emission values were used to calculate total

field emissions using TA and GIS approaches. SUMMARY REFERENCES
Traditional Approach: *The Traditional approach underestimated or over estimated the Snyder, C. S., Bruulsema, T. W,, Jensen, T. L., and Fixen, P. E.,
Multiplying the plot area (12,486.168 m2 by the minimum flux minimum and maximum total gas flux concentrations consistently 2008. Review of Greenhouse
value to calculate the total minimum field flux. The same steps are over the five sampled dates Gas Emissions from Crop Production Systems and Fertilizer
required to calculate the total maximum field flux. Management Effects.
*The GIS approach, although more time consuming, was more Agriculture, Ecosystems & Environment. 133, 247-266.
GIS Approach: accurate in calculating total field fluxes and the location of specific
Produce interpolated maps based on gas concentrations collected fluxes
from each chamber, dividing concentrations into classes. Multispec
3.2 software using the maximum likelihood method to identify *Multiple soil air samples from each research plot would increase
concentration classes and calculate their respective area (m2). The the accuracy of the calculated total field flux

class area is then multiplied by the minimum flux value for the
intended gas to generate the total minimum flux for the area. The
total minimum fluxes for each area are combined to equal the total
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