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Abstract

From October 2009 to June 2010, major greenhouse gases (GHG: N,O, CH,, CO,) soil emission were measured
from upland cabbage field at Kunsan (35°56'23”N, 126° 43'14”E), Korea by using closed static chamber method.
The measurements were conducted mostly from 10:00 to 18:00LST during field experiment days (total 28 days).
After analyzing GHG concentrations inside of flux chamber by using a GC equipped with a methanizer (Varian
CP3800), the GHG fluxes were calculated from a linear regression of the changes in the concentrations with time.
Soil parameters (e.g. soil moisture, temperature, pH, organic C, soil N) were also measured at the sampling site.
The average soil pH and soil moisture were ~pH 5.42+0.03 and 70.0+ 1.8 %WFPS (water filled pore space), respec-
tively. The ranges of GHG flux during the experimental period were 0.08~ 8.40 mg/m? - hr for N,O, —92.96~
139.38 mg/m? - hr for CO,, and —0.09~ 0.05 mg/m? - hr for CH,, respectively. It revealed that monthly means of
CO, and CH, flux during October (fall) were positive and significantly higher than those (negative value) during
January (winter) when subsoil have low temperature and relatively high moisture due to snow during the winter
measurement period. Soil mean temperature and moisture during these months were 17.5+1.2°C, 45.7+8.2
%WFPS for October; and 1.4+1.3°C, 89.9+ 8.8 %WFPS for January. It may indicate that soil temperature and
moisture have significant role in determining whether the CO, and CH, emission or uptake take place. Low tem-
perature and high moisture above a certain optimum level during winter could weaken microbial activity and the
gas diffusion in soil matrix, and then make soil GHG emission to the atmosphere decrease. Other soil parameters
were also discussed with respect to GHG emissions. Both positive and negative gas fluxes in CH, and CO, were
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observed during these measurements, but not for N,O. It is likely that CH, and CO, gases emanated from soil sur-
face or up taken by the soil depending on other factors such as background concentrations and physicochemical

s0il conditions.
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Fig. 1. Schematic of flux chamber system.
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Table 1. G.C analysis condition of N,O, CH, and CO,.
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F: flux(mgm2hr?)
p : density of gas(mg m)
V: volume of the chamber (m®)

Varian CP-3800 ,
- A: the bottom area of the chamber (m?)
Gas species N,O CH,, CO, ) .
Detector ECD FID AC/At: the average changing rate of concentration
Flow rate 30cm¥min 30cm¥min with time(ppmV hr1)
Carrier gas N, (99.9999%) Air, H,(99.999%) . . o
Column Porapak Q (80/100 Porapak Q (80/100 T: average temperature in the chamber (°C)
mesh) 3m mesh) 6m _
Column temp. 70°C 70°C g 54 Al FHS AN E AR Q2o B
Injection temp. 150°C 150°C oI B2 AFslon, B0k o|3tstA EAJS ¥}
Oven temp. 350°C soe ots7] giske] mepshar Aol o)7ste] wA s
Table 2. GHG’s reproducibility test result (Peak area) for gas chromatography QA/QC.
Pesk area
Gas Standard
concentration 1t ond 3rd Average Standard RSD
(AVG) deviation (SD) (=SD/AVG x 100)
0.3ppm 58644 59565 57960 58723 805.41 14
N,O 1ppm 186723 788457 188148 187776 924.92 0.5
5ppm 888423 901900 892336 894219 6933.15 0.8
1ppm 7815 7693 7683.7 136.24 18
CH, 5ppm 25545 25217 25371 25377.7 164.10 0.7
10ppm 46038 45466 45254 45586 405.54 0.9
100ppm 36552 39019 36983 37518 1317.64 35
CO, 500 ppm 209141 210238 210120 209833 602.19 0.3
1000 ppm 419524 417950 415224 417566 2175.57 0.5
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Fig. 2. Monthly trend of major GHG’s fluxes and soil parameter.
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Table 3. Daily average of GHG’s fluxes and soil parameter for the experimental period.

Flux (mg/m? - hr) Soil elements

Soil temp. WFPS EC  OM  NH,~N NO;-N T-N
(°C) (%)  (dS/m) (gkg) (mg/kg) (mgkg) (%)

Date
(Days) N,0flux CO,flux CH,flux N pH

1006 114 8544 005 12 536 186 593 368 427 792 1526 025
o7 032 13938 004 12 547 184 474 366 394 5790 1414 030
08 070 12234 002 12 642 175 403 304 419 1753 1067 026
09 008  -7311 000 12 536 174 417 352 340 806 1823 023
15 0.10 2726 —001 12 444 156 400 281 5L4 1330 3116 027

104 020  -4030 003 12 491 186 481 265 486 134 2702 023
09 0.37 955 -004 12 537 159 587 270 478 286 2643 022
1 015 12676 000 12 526 139 502 093 382 154 678 019
12 0.23 3510 003 12 507 120 586 363 399 109 1064 024

12024 013  -9296 -007 12 550 44 887 178 527 116 1816 033

011 017 953 002 12 52 09 994 162 436 186 981 030
14 019  -1528 003 12 570 07 1064 159 847 332 1429 098
15 027  -2498 -002 12 584 07 790 120 453 133 654 039
18 0.27 2862 001 12 520 02 942 192 356 256 1536 043
2 0.73 680 -001 12 572 12 80 062 256 105 399 015
25 012  -4166 -001 12 518 21 829 102 359 46 1432 084
27 0.09 077 -001 12 500 07 884 092 249 60 575 029
29 021 ~188 000 12 536 19 83 117 316 203 1077 135

0319 019 2600 002 12 590 56 698 118 405 120 491 207
24 056  -1969 001 12 550 91 746 224 353 120 118 083
26 194  -3613 -006 12 600 81 563 133 390 76 488 074
29 0.78 1184 -009 12 560 88 766 142 288 358 1253 121

04/02 008  -4085 001 12 560 96 876 156 402 28 1258 133

0527 520  -1848 000 12 577 209 968 136 462 36 869 259
28 840  -4555 002 12 528 189 774 177 416 42 1267 226
31 415  —6156 003 12 542 223 545 136 390 106 889 193

06/04 151 2705 001 12 506 244 601 171 413 140 1129 137
o7 3.07 1851 000 12 535 262 549 173 362 101 1085 184

Mean 112 532 000 542 1124 7008 193 4114 4899 12800 084

Standard - 14 412 000 0.03 06 14 007 078 79 475 005

error

Table 4. Monthly average of GHG’s fluxes and soil parameter for the experimental period.
Flux (mg/m? « hr) Soil elements

Soil temp. WFPS E.C  OM NO;-N NH,*-N T-N No. of

(O (%) (dS/m) (gkg) (mg/kg) (mglkg) (%) day
Oct. 014+045 6026+8606 0024002 54 175 457 33 419 17892 20944 03
Nov. 0234009 3278+70.04 001+003 52 151 609 23 454 17806 1598 02
Jan.  024+019 -16.07+16.07 —0.01+001 55 14 897 13 409 10104 1651 03
Mar. 071+075 —11.76+3513 —003+003 57 82 729 16 368 9339 1406 12
May 4474259 —16.01+3873 000+002 54 225 687 16 409 10476 851 20

Date
(Month) O flux CO, flux CH,flux  pH

ol o1 o~ Ol

off M AetE= wiF Mo wiEdE FYT 7t tho]ES COIFELR FHAISIH F 24,487tonCO,-
Aoz FAT A3 N0 CO,wiEa> 77 778 eglyre]glen, 2006% w3 of A/ wiEs) 5
tonN,O/yr (24,118 tonCO,-eglyr) £} 369tonCO,/yro] ¢l S2yel AA wellA wlEEE 2,321 tonCO,-eqlyr
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Table 5. Correlation analysis for major GHG’d fluxes with soil parameters (n=28).
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