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Tharini Phaosiha 2012: Assessing Carbon Budget and Soil Carbon Sequestration in
Paddy Rice Fields under Chemical and Organic Agricultures with Water Management.
Master of Science (Environmental Technology and Management), Major Field:
Environmental Technology and Management, Department of Environmental Science.

Thesis Advisor: Associate Professor Patthra Pengthumkeerati, Ph.D. 72 pages.

This study aims to assess carbon (C) budget in paddy rice fields under chemical and
organic agricultures with water management (mid-season drainage) in Chachoengsao. Field
experiment was conducted to measure rice growth, rice yield and biomass, soil carbon dioxide
(CO,) emission and soil organic carbon. Results showed that plant height and rice yield were
higher in organic rice plots (OP) than chemical rice plots (CP) and water management (WM) had
a negative effect on rice growth. In addition, OP had a rapid rice growth than CP. OP had a
greater soil CO, efflux than CP, but the WM effect was not observed. Total soil CO, emission
throughout the growing season was not different between the two cultivation patterns. Soil
organic carbon (SOC) in OP was higher than CP by 25%, indicating that adding organic fertilizer
in the 9-year OP was a promise way to sequester soil C. However, WM did not have a clear effect
on SOC in this one-year study. Assessing C budget in rice field showed that rice cultivation could
sequester C in field and in soil for all the studied cultivation patterns, and OP could sequester C
higher than CP (>1.2 times). WM considerably decreased C sequestration in CP (< 23%). Hence,
this finding suggested that, regardless of water management, paddy rice fields under organic
agriculture effectively enhanced C sequestration in field and in soil, comparing to chemical rice
cultivation. Water management had a decreased effect on C sequestration, especially for chemical

cultivation, but further investigation should be conducted for a better understanding
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(soil reaction) (Land Classification Division and FAO Project Staff, 1973)

JZAU wdoanuiunsadlua
Gudorh = 1:1)

NIAIAVIN Extremely acid <4.5
N3A99 Very strong acid 4.5-5.0
NIFALLN Strongly acid 5.1-5.5
nsathunals Moderately acid 5.6-6.0
nsadniee Slightly acid 6.1-6.5
AN Neutral 6.6-7.3
ANO0U Mildly alkaline 7.4-7.8
anthunaig Moderately alkaline 7.9-8.4
AN Strong alkaline 8.5-9.0
AR Extremely alkaline >9.0

4' Y o w a a A W A A 9 a 4 a
AT NNUINT 2 ﬂlf)ﬂ'lﬂﬂ"ll'ﬂ\‘]‘l]iiﬂﬂ!E)‘LWI'iﬂ?@QiuﬂuﬂﬁlcﬁﬂigluuﬂUWNQﬂuﬁuyiﬂﬂl@\‘lﬂu

(organic matter) (% organic carbon x1.724) (Land Classification Division and

FAO Project Staff, 1973)

52U Wde (n5u nlansu’)
&0 (VL) <5

&1 L) 5-10
ARG (ML) 10-15
1hunan M) 15-25
AU (MH) 25-35

q (H) 35-45

N (VH) >45
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ATNAUINT 3 Ellﬂflnﬂﬂ“'llﬂx‘lﬂﬁﬂﬂ!lluI@ilﬂu‘luﬂu‘ﬂ‘l“}fﬂigLiJUﬂ'J”IﬂJQﬂﬂJﬁiJTEJﬁmGU@QﬂH

(total nitrogen) (Land Classification Division and FAO Project Staff, 1973)

LA wee (M5U nlansu™)
§17n (VL) <0.25

& L) 0.50-0.75

1hunan M) 0.75-1.25

q9 (H) 1.25-1.75

qau7n (VH) >2.25

M3NIni 4 YeirfavesSnaeaesafidulsz Temiluaunlflsudiuanugau

o Nuifﬁﬂ]@ﬂﬁu (available phosphorus) (BrayII) (Land Classification Division

and FAO Project Staff, 1973)

52AU Wde (nSu nlansu’)
&0 (VL) 3

1 (L) 3-6

Aouined (ML) 6-10

1hunan M) 10-15

Aoud1Iga (MH) 15-25

q9 (H) 25-45

qaun (VH) >45
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MIRUINT 5 detidaveslSinadSuna TnunaFeundludse Tomiluaunldszdiu

mmqmauum‘hmﬁu (available potassium) (NH,OAc) (Land Classification

Division and FAO Project Staff, 1973)

FZA1 (rating)

ndae (A5U N lansu’)

v
o

AN
i
1thunais
9

GO

(VL)
@L)
(M)
(H)
(VH)

<30
30-60
60-90
90-120

>120
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sUnuvun
Junaailnd =
ccx* Ccw ocC (0)%Y
7 58.01 138.84 103.57 150.78
11 96.21 89.137 188.64 188.48
20 63.47 43.917 135.34 171.82
28 103.45 115.27 111.79 112.63
36 46.69 131.44 126.47 155.39
41 185.48 162.75 100.3 70.71
48 156.95 138.53 114.16 128.8
55 142.45 111.96 153.44 113.1
62 153.86 155.81 191.9 184.17
70 125.20 100.93 106.02 120.75
71 82.95 122.69 107.44 158.43
73 139.38 143.53 162.65 109.34
75 135.48 170.55 139.93 172.24
79 138.92 88.782 58.388 104.79
83 174.40 164.9 68.491 111.73
90 91.60 107.2 93.089 110.58
97 96.69 46.921 346.12 234.64
103 72.51 30.017 432.48 500.08
111 115.16 115.75 262.84 246.13
131 355.23 333.04 286.97 2733
139 290.72 243.64 201.73 200.01
150 254.48 212.68 107.45 76.708
161 231.74 163.15 257.78 291.74
180 239.88 235.63 277.5 250.74




q’ a o a A o a 1 [ 9 [ v -1 Aa
ANINNUINN 7 ﬂimmmimuaumﬂ”luﬂuﬂauuawmmiﬂgﬂmn (N3V 100 NTY AU)

siuuuin mevufifiudechadin
n.N.-53 n.A.-53 .n.-54
cC 0.82 0.92 0.89
CW 0.82 0.88 0.67
oC 1.04 0.97 1.05
oW 1.04 1.02 1.08

A =\ = [ g’
HNELTIA *CC Ao U Al (C) uazllwumﬁﬂﬂmﬁm (COl’ltI‘OI, (@)
A = 0‘/ = (% 31
CW Ao wuaiia il (O) azuN13ANITUT (water management, W)
A a =~ J = [ :l
OC A9 U19UNTY (0O) LlaglluﬂﬂTiﬂﬂﬂTiuT (control, C)

A a A d = @ 2}
OW A9 U19UNTY (O) LALNUNITIANITUI (water management, W)

a a Y v ¢ a v o A
MINNINUINN 8 TN NUANTUVDIATUDU IUHANAAVDIV LA SN YS

1 U Y Jd v
AIUNUBIUN Sunamsveu (3esay)
510 39
ERER 39
719 39
F) 3
V1AW 42
Y A
13U 40

S 35
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