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Advisor GLINSUKOL SUWANNARAT
ABSTRACT

Carbon dioxide emissions from paddy soil Research had objective to compare emission of
carbon dioxide emissions between three area including Burirum paddy (paddy-sown field) and King
Mongkut's Institute of Technology Ladkrabang paddy (wetland paddy) and bare soil. And also
studied factors related to the rate of carbon dioxide emissions in soil such as soil content moisture,
temperature, organic carbon percentage, percentages of sand silt and clay, pH, porosity, soil texture.
Sampling carbon dioxide three times is June July and August 2556. Measuring the carbon dioxide
emission by using alkali absorption method developed by Kirita (1971) Institute of Environmental
Science and Tsukuba City, Japan was used. The results found that the average value of carbon
dioxide emissions rate from wetland paddy, paddy-sown field and bare field were 1.62, 4.19 and 2.59
gCOlmfzdfl, respectively. Analysis of variance to test the difference between area at the significance
level 0.05 found that the rate of Carbon dioxide emissions between wetland paddy and bare field were
significantly difference except paddy-sown field. Then analyze the data by statistical T-test to
compare the mean differences between the pair found that wetland paddy with paddy-sown field,
wetland paddy with bare ficld, and paddy-sown field with bare field were highly significant. To
studied factors that affected on the rate of carbon dioxide emissions by using the Spearman
correlation found that temperature and moisture had correlation in the opposite to the carbon dioxide

emissions. While pH, porosity and organic carbon were not affect on carbon dioxide emissions.

Keywords: wetland paddy, paddy-sown ficld, carbon dioxide emission rate
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i

< o ' A = ] 3/
Soil parameter UIAI IR funlilgndnn pvalue
onTnIanddeanine 140 4.19 2.59 0.05
o 4 a
A15ueu leoon laduesan
(gCO,m°d")
AV (%) 50114 0.3755 0.2693 0.05
UNNN (°C) 31.33 28.00 28.83 0.05
ATOUNTIANSUDU (%) 1.2704 0.8394 0.5199 0.05
AN ¥ 4.99 5.06 4.5z 0.05
DAY Sandy clay loam Loamy sand Loamy sand =

LY
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MANHIN D

MIMUIUANNVHTUTS

= d 1} 1 L]
1. masinaslwmagenlaasenlan (KOH) A Inmsaiamin N udun o U0

Tnunadealansenled (KOH)

Vv

A5 51103 KoH A4 Inmsa (mi)
Ysummsneulnmsamn | USuasndalmmsam | U54195 KOH (ml)
1 0.00 1.10 1.10
2 1.10 2.30 1.20
3 2.30 3.40 1.10
Simsmae 1.13

- ANt utuiniusuyed Iwunmden la lnsunnian (KHP)
1N KHP A =.20012¢
vimnin KHP #4414 (g) x 1000 ml

wialwana KHP x 100 ml x 11
2.0012 gx 1000 ml x mol

204.23 gx100mlx 11
ANUTVTUYDI KHP = 0.0980 mol/L

ANMWTNT YOI KHP =

- AU LN UIUYDY KOH

o ' B
manudutuRniueuve Twun oy laason lad (KOH)

VINTUNTT M.V = M.,V

KOH * KOH KHP " KHP

M, oy(1.13 ml)

(0.0980 mol/1)(10.00 ml)

0.8672 mol/l
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2. miaSnaslmadoalaasenlad (KOH) M lnmsa emaNuauTuiiueuU

nsalalasnaein (HCI)

153105 KOH 14 Innge (m1)

a3l Ysumsneulnmsamy | USinasndalnmsaml | U511035 KOH (m)
1 3.40 14.10 10.70
2 14.10 24.80 10.70
3 24.80 35.50 10.70
PSuesimae 7 10.70

e fniuenuvesnsaleTasaaedn (MO

INANNT MY P

KOH © KOH

(0.8672 mol/1)(10.70 ml) M, (10.00 ml)

M, = 0.9279 mol/l

3. msrananalsinas Fas v lnmsamiominaduduniniuouyod FAS

adait | W5ims FAS 114 nman (ml) | 1511035 FAS (ml)
noulnnsa | waslnnge
1 0.00 22.30 22.30
2 22.30 44.50 22.20
3 0.00 22.20 22.20
My 22.23

At iiiueuvesesauey Tutloudama (FAS)

VINAUNTT MFASVFAS = MKZ{‘rZOTV K2Cr207

(M,,0) (2223 ml) = (1 N) (10.00 ml)

Il

M 0.4498 N

FAS
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o =Y d g
4. M3mamSinaeynanTe San uazinad

w—R
(Ras),
w

R
%Clay = ( 405)3(100
w

100- (W + Ryps)

dmuald  w = dininvesdu (o)

INGANT YSand

|

o
=
w2
=y
Il

R,,. = o 1d0n la Tasiiwesiidernatriu 1y 40 Fuif (L)
R

= it dan le Tasidmofidorainly 2 $1Tue (gL)
f70619M1TA LI
A 4 = @ = Y ¥
- Wumnaazma luladnismuas aoniuma Tuladwszaoumaniigunns
a1AnTEIN (1IA1)
U :;, 1 o
AN 1A9I0 Hydrometer Re = A - 0.5(T - B)
o Re =901 19910 Hydrometer Y0481582a18Ran0UMIAD T °C
(g/L)
A = a1 19910 Hydrometer ¥0481582a 107 an 01
=Y a v o
T = gungivesansnviuaosdau (e °c)
=3 w o o
B = gaunfiiunamsazatonanau (el °c)

AT Re 1 40s UDIUIAULINBAT = 3 - 0.5 (28 — 28.5) = 3.25 g/L

o P ' 4 4 o
mgﬂmwumumﬂmmmmwu‘nmm

100.039-39
%Sand = TOBQ— x100=61.0152
28.5
%Clay = m x100 = 28.4889
% Silt =100 - (61.0152 + 28.4889) = 10.4959

Vv ¥ N ¥
vty i 1d ldwaen lu laezunsuaumautodudasy wuiuiludy

Sandy clay loam
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100 0
80 2
'l
- LAY 0
oCLAY WSILT
/' 40 SILTY ) @0 \
SANDY '
o SILTY
SANDY LOAM CLAY 0
F 4 CLAY LO, - LOAM
/ SANDY SILTY SILT
LOAM LOAM
0 \ / N/ \ 100
100 80 1] 40/ 2 1]
< BesAND | €
LOAMY
SAND SAND

ci = 3 df @ o =
31]7] 1 MUHDYHULUNIUDTNHTUDIAY

e ldan Hydrometer Re = A-0.5(T - B)
Rc =3-0.5(28-28)=3 gL

d o o a 1
HlediguADYAINAUA1Y
100.230-13

100.230

1%
%Clay = (m—o)xloo =10.9748

%Silt =100 (87.0298 + 10.9748) = 1.9954
v v 3
i 1d lwaen Tulaezunsumumdouiodudadu wudniluay Loamy

%Sand = ( )xlOO = 87.0298

sand

° d g a = d q
5. ﬂm:1amnﬂmsmummaaummmﬁuau
1

INEAT % Organic carbon = [ﬂl;sﬂ] (0.3) [#] [H]

fmuald B = $1uuiiaaansved FAS Al nmsaduunass (ml)
S = $1uilaaansved FAS 114 Inmsadudio81e (ml)
N = normality Y894 CT‘Z O%_ =1.0000 N

9
d = hmiinauue (g)
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a U o a o Jd o 1
G‘]']E]EJ'Nﬂ']ﬁﬂ1u3mw11ﬂ@§LGﬁUﬁﬁ15@uﬂ§ﬁlﬂ'lﬁ‘llﬂuﬂ]ﬂﬂu']ﬂ'] AN 1

oc - [10(17.37—7.30)1.0000] (0.3) [
TE3F

0. 77] 1. 9427]

=1.1627

6. MUIUMANUHHWHUITINVD IR

pXWs

NNFAT mmwmuﬂmaaaumﬂ —
= (Ww—-Wa)—(Wsw-Ws—Wa)

Al Ws = vmtinau
Wa = ﬁwwﬁﬂmﬂ'ﬁ’ﬂﬂ?mmmm
Ww = sinuaaiailiuns + v
Wsw = dmiinuaadaSing + 11 + au

E
ANUHUILHUUDITN

S
I

A206719MIAUIUMIANNHLIUUUTIVVOIAY VOIUIAT
ANUHUMUUTINVOIAY =

(“"“’kg) X (25.0378g)
(127.1605g—52.9507g)—(142.2172—25.0378—52.9507)

10008 1m?3
1kg 106cm3

= 2508.5211-% kg EX
= 2.5085 g/cm?

7. MUIMHIANNHM WU WO IAAY

1 a (Ws+Wa)~Wa
VNFAT ANUNUWUUTINYDAY = —————
Vs
o 3 :J w a
f1vivalv Ws = 1hninauY
¥
o o =) "
Wa = hmiinveansziloanudiodn
= a ) 1
Vs = 151195U09N T2 UDNIN VA8

AIDEMTANUINNIANIHULUUOYNIAAY VDIUIR
1170g

ANHUIUUUDIOUNINAY =
| 652.83 cm?3

=1.7922 giem?
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8. AMIUMIANUNTHVDIAY

ANUNUMUUUDIBYNINAY

INGAT ANUNTUVDIAY = 1- . -
ANMUH UM HUTINUDIAUY

AIDENMIAUIUMIANUNTUAY UDIUIAN

1.7922 g/em®

. 100
2.5085 g/cm3 =

ANUHTUUDIAY =1

=28.55%

x 100
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MANUHIN U

o o 1 [ d d
msmuensImsvaatdesmamsveulaeen s
1. MIIAIHIUHINUN (A) YD Plastic Chambers

16 cm

A Y

{

9.5 cm

e

N |
. |

| 7 L P 10 cm
74 \
t
\ /
2 TN AT
NUNNIINTTVUON = ﬂr' h

1031 r=8cm,h=95¢cm

@ o 5 FE g2
Wi unusgas Auinsanssuen = — x8x9.5
=1910x 10" cm’
2. Mameanmsmelavesnu
5. C—TxM*Ex24
MNAUNIT X(egCO,m d ) =—"""""—
‘ A+h*1000

dmuald X = dasimsmelivesdn (gCom’d’)
c —15Sumsnsa’lalasnanini lnmsasunuasd (ml)
T =15masnsa’lalasaaoaai lnmsafusodis (mi)
M = anududuanansalelasaasdadluTuars (mol)
E = §1mauauyavesnsalalasnnedn (geq/mol)
A= ﬁuﬁ% 84 plastic chamber (em’)

h =il lunsdudedd (i

57
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A10819N 13RI
¥y
gnsmstanilaoy co, vasauTuudi anzmalulabmsinyas W8 A3 1
2., C—TxM=*Ex24
RO q yr——————
: A*h%1000

Taefi € =23.40 ml, T = 20.90 ml
M =0.9279 mol/L, E =0.9279 g.eq/mol , A = 1.910 x 10° cml, h=24hr

UNUAIYAS
23.40—20.90%0.9279%0.9279+24
- 1.910%10~3%24%1000

= 1.13gCOm°d’
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MANHIN A

HaN1InNeIaag

Y] 1 oY d d a
1. msnensimsiaaassmamsvenlasenluavesnu

- Anzmn Tulagmanyas aoniunszaoundudnanmsaaniziia (ud)

Won/dasimataaaos CO, (eCO,/m’d)

pnUdIed | dquien | asagan | denaw X SD
1 113 0.18 3.14 148 | 1.3
2 2.03 0.09 2.51 154 | 105
3 0.90 1.42 AT 148 | 0.50
4 0.68 1.05 2.34 136 | 0.71
5 1.35 1.01 4.40 225 | \As2
- Mufhlgndn o.alsd a3 fud ()
@eowsasnislandos CO, (gCO,/m’d)
wRUfed | dgueu ATNYINY Ay X SD
1 5.37 2.16 4.88 413 | 141
2 4.09 6.62 5.32 5.35° |/ J03
3 3.92 371 5.68 444 | 088
4 3.21 2.40 242 267 | 038
5 4.91 2.49 5.64 434 | 1.34
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- fiuiihilgnd e.sf a3 5ud
wow/dnsnsilanilans Co, (gCO,/m’d)
Ut | dguou NINYIAY doney | N | X SD

| 3.12 1.60 4.20 3| 297 1.07

2 2.65 1.64 5.19 3 3.16 1.49

3 2.33 1.08 4.61 3| 267 1.46

4 1.91 2.16 2.46 z | uiE 0.23

5 1.31 1.46 3.18 3| 1.98 0.85
2. M3MsInzHlSnaeyman e dad uazinad

F0814 Hy |Temp | Hy | Temp i N3y mad | dad | ioau
(g/L) (g/L) v (g) (%) %) | (%)
40 s 2 hr

AU Sandy
Annou 3 e 3G 29 - 61.0152 | 28.4889 | 10495 | clay
fioeeAu | 39 | 28 | 285 | 285 | 100.039 9 loam
AR Loamy
finnou 3 22 T 29 - 87.0298 | 10.9748 | 1.9954 | sand
diogheAy | 13 | 28 1 29 | 100.2300
T\Iﬁuﬁ.hl' Loamy
gnin 86.0835 | 12.4254 | 14911 | sand
Annou - | 285 | 2 28:5 -
ArouNau | 14 28 | 183 29 100.6000




3. mannnuilunsa-a19ue 9@ (soil pH)

Fl ]
'y AIN /A1 pH _
WHN X SD
1 ;) 3

1761 498 | 5.00 | 499 | 4.99 | 0.0082

UINITU 503 | 5.09 | 5.06 | 506 | 0.0245
a!?lJ ~ v Y
wWuiligndn | 457 | 453 | 451 | 4.54 | 0.0249

d ¢ ¢ i
4. MMz le s duanury

W N7 i
. AT / % AN
= Mo —_—
Eh)Y WUN X SD
I 2 3
WA 6.1194 | 6.3165 | 6.0619 | 6.1659 | 0.1090
ey MUY 0.0340 | 0.1800 | 0.1382 | 0.1174 | 0.0614
v
wunlidgnda | 01261 | 0.2501 | 02273 | 02012 | 0.0539
TR 47110 | 4.9389 | 52114 | 4.9538 | 0.2046
NINGIAN UM 0.9981 | 0.4640 | 0.4384 | 0.6335 | 0.2580
Fi
Nunlidgndn | 02643 | 02713 | 02724 | 02693 | 0.0036
WA 3.8503 | 3.8775 | 4.0155 | 3.9144 | 0.0723
GEITRGHY WM 55401 | 5.1339 | 5.9691 | 5.5477 | 0.4177
3
wunlidgndn | 51115 | 46054 | 48545 | 4.8571 | 0.2531
5. mafSinaBunidasuey
g
o ATIN / %0C _
WHN X SD
1 2 3
TRLR 1.1627 | 1.4051 | 1.2435 | 1.2704 | 0.1008
UM 0.7817 | 0.8625 | 0.8740 | 0.8394 | 0.0411
7
wunlilgndn | 04237 | 05854 | 0.5507 | 0.5199 | 0.0851
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6. MINQUHHH

62

o
24 ATIN / gl (°C) _
WUN X SD
1 2 3
1A 31.0 | 33.0 | 30.0 | 31.3333 | 1.5275
WM 250 | 29.0 | 30.0 | 28.0000 | 2.6458
; =1 ] 9 )
wum"lmlgﬂm 27.0 | 30.5 | 29.0 | 28.8333 | 1.7559
d I3
7. manaesidudnnamgu
A o E ¥ N\ =, Y pl
WU 11 11 muun | emnndl | dwidn | gungil | A | A
1in Win YR30 VDY vIada | 1ATes | v | Wiy
VA9 au sums + | ved 151105 (°C) WY | Ued
Y v
151705 (Ws) 17+ AU k! +11 Y4 Al
(Wa) (Wsw) (Ww) ouma | (%)
(g/cml)
1A 52.9507 | 25.0378 | 142.2172 31.5 127.1605 31.5 1.7922 | 13.19
UINY | 52.3839 | 24.6529 | 145.0026 31.0 131.2538 31.0 1.7156 | 28.55
3 T
NUNlY | 53.2412 | 222686 | 143.8587 32.0 152.7019 32.0 1.4399 | 14.12
Ugndn
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msl¥dsunsumaann

= d aa
M5 uns Al laaliadf ANOVA (Analysis of variance table) WU One-way anova

Descriptives

Mean Std. Deviation Std. Error | 95% Confidence Interval for Mean Minimum Maximum
Lower Bound Uppe~ Bound

1 5 1.2171 .51887 .23205 5729 1.8614 .68 2.03
' 2 5 7498 .58250 .26050 0266 1.4731 .09 1.42
kit 3 5 29017 .91961 41126 1.7598 4.0435 2.1 4.40
Total 15 1.6229 1.15349 .29783 9841 2.2617 .09 4.40
1 & 4.2994 .84767 37909 3.2469 5.3519 3.21 5.37
iibam 5 3.4753 1.85905 .83139 1.1670 5.7836 2.16 6.62
5 4.7860 1.36369 .60986 3.0928 6.4793 242 5.68
Total 15 4.1869 1.42746 .36857 3.3964 49774 2.16 6.62
1 5 2.2591 .69035 .30873 1.4019 3.1163 1:31 3.1
5 1.5874 .38924 17407 1.1041 2.0707 1.08 2.16
. 3 5 3.9272 1.10083 .49231 25604 5.2941 2.46 5.19
Total 15 25912 1.24998 .32274 1.8990 3.2835 1.08 519

€9



ANOVA

Sum of Squares df Mean Square F Sig.__

Between Groups 12.811 2 6.405 13.214 .001
kmitl Within Groups 5.817 12 .485

Total 18.628 14

Between Groups 4.390 2 2.195 1.091 .367
burirum  Within Groups 24137 12 2.011

Total 28.527 14

Between Groups 14.515 2 K207 11.833 .001
blank Within Groups 7.360 12 613

Total 21.874 14

¥9



Multiple Comparisons

LSD
Dependent Variable (I) month (J) month Mean Difference | Std. Error Sig 95% Confidence Interval
(I-J) Lower Bzund | Upper Bound
2 46730 44033 .309 - 4921 1.4267
1
3 -1.68454° 44033 .002 -2 6439 -.7251
i -46730 44033 .309 -" 4267 4921
kmitl 2 .
3 -2.15184 .44033 .000 -3 1112 -1.1924
il 1.68454 .44033 .002 251 2.6439
3 b
2 2.15184 44033 .000 71924 31112
i 2 .82410 .89698 8o -~ 1302 27784
3 -.48666 .89698 597 -2.4410 1.4677
1 -.82410 .89698 .376 -2.7784 1.1302
burirum 2
3 -1.31076 .89698 170 -5.2651 .6436
3 1 48666 89698 597 -1.4677 2.4410
2 1.31076 .89698 AT0 -.6436 3.2651
2 67174 49530 200 -.4074 1.7509
1 * ‘
3 -1.66812 .49530 .006 -2.7473 -.5890
1 -67174 49530 .200 -1.7509 4074
blank 2 N
3 -2.33986 49530 .000 -2.4190 -1.2607
1 1.66812° 149530 .006 5890 2.7473
3 ) "
2 2.33986 49530 .000 1.2607 3.4190

*. The mean difference is significant at the 0.05 level.
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a 3 ] =4 4 T s T [ ¢ 4 a | T
WATIzH Independent-Samples T-Test tWatsoumnauamuanavedns msilandassnisnisvenlasenludvasny mJ'iJuJug

Group Statistics

station Mean Std. Deviation | Std. Error Mean
1 (5 1.6229 1.15349 .29783
3 16 25912 1.24998 32274

Independent Samples Test

Levene's Test for Equality of

Variances t-test for Equality of Means
95% Confidence Interval of
Mean Std. Error the Difference
E Sig. t Df Sig. (2-tailed) Diffe-ence Diference Lower Upper

Equal variances .093 763 -2.205 28 .036 - 96836 43917 -1.86795 -.06877
assumed

Equal variances not -2.205 27.821 .036 -.96836 43917 -1.86821 -.06851
assumed

99




o ar d [ a  w 4 =y 1
AIMENITHE TN NN NI EaveIAUAY AIMFY (%) gaumghl ('C) AIteY uas

= d d w  w d
MIOUNIE ATUIU (%)Tmm“!%’mmauwuﬁmaa Spearman (Spearman correlation)

Correlations

C w
Spearman's rho C Correlation Coefficient 1.000 -392°
Sig. (2-tailed) ; .043
N 45 27
w Correlation Coefficient -392' 1.000
Sig. (2-tailed) .043
N 27 27
*. Correlation is significant at the 0.05 level (2-tailed).
Correlations
c I
Spearman's rho (64 Correlation Coefficient 1.000 -672
Sig. (2-tailed) . .047
N 45 9
i3 Correlation c;oéfﬁcient -672° 1.000
Sig. (2-tailed) .047
N 9 9




Correlations
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C T
Spearman's rho Cc Correlation Coefficient 1.000 -672
Sig. (2-tailed) .047
N 45 9
T Correlation Coefficient -672 1.000
Sig. (2-tailed) 047
N 9 9
*. Comelation is significant at the 0.05 level (2-tailed).
Correlations
C pH
Spearman's rho c Correlation Coefficient 1.000 483
Sig. (2-tailed) 187
N 45 9
pH Caorrelation Coefficient .483 1.000
Sig. (2-tailed) 187
N 9 9




Correlations

69

C ocC
Spearman's rho C Correlation Coefficient 1.000 -.483
Sig. (2-tailed) 187
N 16 9
ocC Correlation Coefficient -.483 1.000
Sig. (2-tailed) 187
N 9 9
Correlations
® P
Spearman's rho G Correlation Coefficient 1.000 500
Sig. (2-tailed) 667
N 45 3
P Correlation Coefficient .500 1.000
Sig. (2-tailed) 667
N 3 3
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