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ABSTRACT

The changes in land use from natural forest to agricultural area has resulted in more carbon
dioxide (CO,) being released into the atmosphere, which has been indicated as an important
cause of global warming. Land use planning and management for enhanced efficiency in carbon
sequestration in both forms of biomass and soil carbon stocks are of increased interest during
the present times. The study of soil carbon stock in various land use types in the Huai-Hin-Dat
subwatershed, Rayong province was undertaken to determine the soil carbon stocks at the study
site. This site consisted of para rubber (PR), abandoned para rubber (APR), forest restoration
with teak (FRT), and secondary dry evergreen forest (SDEF). The study also focused on the
relationship between soil organic carbon and some soil properties. The results showed that the
average soil organic carbon (SOC) under all land use was highest in the upper topsoil (0-10 cm)
and decreased with soil depth. The total soil carbon stock had the maximum value in SDEF
(128.17 tC ha™!) followed by FRT (86.17 tC ha!), APR (79.36 tC ha!) and PR (48.42 tC ha!),
respectively. Additionally, the SOC in the upper topsoil (0-10 cm) in areas under various land
use was the highest in December and lowest in June, whereas the SOC in the lower topsoil (10-30

cm) and subsoil (30-50 cm) during each month was variable in all the land use areas. Comparison
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of SOC among the various land use types and soil depths was highly significant at a probability
< 0.01. Furthermore, the relationship between SOC and various soil properties indicated that
soil moisture content was positively correlated with SOC while soil bulk density had a negative

correlation.
Keywords: Soil carbon stock, Land use, Huai-Hin-Dat subwatershed
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Figure 1 Wet and dry periods in the study area.
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Figure 2 Location of the study area at the Huai-Hin-Dat subwatershed in Rayong province.
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Table 1 Soil properties in the various land use types at Huai-Hin-Dat subwatershed in Rayong

province.

Soil depth Land use types Soil texture pH Organic matter
Upper topsoil para rubber Loamy sand 5.3 (strongly acidic) 1.93 (moderate)
(0-10 cm.) abandoned para rubber Sandy loam 5.1 (strongly acidic) 3.30 (moderately high)

forest restoration with teak Sandy loam 5.7 (moderately acidic)  4.43 (high)
secondary dry evergreen Sandy loam 4.9 (very strongly acidic) 5.87 (very high)
forest

Lower topsoil para rubber Sandy loam 4.9 (very strongly acidic) 0.99 (low)

(10-30 cm.)  abandoned para rubber Sandy loam 4.8 (very strongly acidic) 1.70 (moderate)
forest restoration with teak Sandy loam 5.2 (very strongly acidic) 1.71 (moderate)
secondary dry evergreen Sandy loam 4.8 (very strongly acidic) 2.94 (moderately high)
forest

Subsoil para rubber Sandy loam 4.9 (very strongly acidic) 0.72 (low)

(30-50 cm.)  abandoned para rubber Sandy loam 4.9 (very strongly acidic) 1.32 (moderately low)
forest restoration with teak Sandy loam 5.0 (very strongly acidic) 1.31 (moderately low)
secondary dry evergreen Sandy loam 4.9 (very strongly acidic) 2.05 (moderate)

forest
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W dnyuzienTTa LazRINTTHURINYIAINa
(Choi and Jacobs, 2007; Gao et al., 2015; Chunlei
etal., 2017; Guoce et al., 2017)

Table 2 Soil bulk density and soil moisture content in various land use types at the Huai-Hin-Dat

subwatershed in Rayong province.

SMC (% by weight)

Soil Avg.
Land use types depth  BD Wet period Dry period
(em.)  (gfem’) Apr Jun Aug Oct Dec Feb Ave
para rubber 0-10 1.51 1195 1637 1552 16.87 7.82 15.19 13.95
10-30 1.60 11.28 14.71 13.45 14.09 893 12.07 12.42
30-50 1.60 11.40 1391 13.09 1425 9.67 895 11.88
abandoned para rubber 0-10 1.39 11.45 17.87 2031 2136 11.18 16.15 16.44
10-30 1.54 10.63 14.09 1549 1644 993 13.16 13.29
30-50 1.55 1092 1344 14.78 14.83 9.23 1029 1225
forest restoration with teak 0 - 10 1.42 991 1531 14.89 1794 9.08 1290 13.34
10-30 1.50  8.07 1291 11.90 14.01 7.60 10.50 10.83
30-50 1.56 825 1194 1192 1286 7.60 7.51 10.01
secondary dry evergreen forest 0 - 10 1.32  11.04 18.99 20.15 22.61 10.03 17.90 16.79
10-30 145  9.09 1538 1633 17.70 9.16 14.50 13.69
30-50 147 889 14.08 15.09 15.61 8.63 13.62 12.66

Remarks: BD= Bulk density, SMC= Soil moisture content, Wet period= April to October, Dry period= December

and February.
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Table 3 Monthly variations in soil organic carbon in each land use type at the Huai-Hin-Dat

subwatershed in Rayong province.

Soil organic carbon (%)

Land use types Soil depth
(cm) Feb Apr Jun Aug Oct Dec Avg.
para rubber 0-10 125 113 082 1.16 106 129 1.12
10-30 068 043 039 066 061 0.67 0.57
30-50 040 036 030 050 051 042 042
abandoned para rubber 0-10 1.89 1.82 175 197 194 211 191
10-30 096 090 088 1.02 095 122 099
30-50 0.80 0.66 065 083 077 088 0.76
forest restoration with teak 0-10 253 268 209 245 268 299 257
10-30 1.07 114 096 0.85 0.87 1.08 0.99
30-50 073 0.67 064 0.67 058 0.65 0.66
secondary dry evergreen forest 0-10 333 338 328 340 343 3.61 3.40
10-30 1.87 170 164 149 151 202 1.70
30-50 120 134 115 1.17 106 127 1.20
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(Table 4 and Figure 3)

Table 4 Soil carbon stock in the various land use types at the Huai Hin Dat subwatershed in

Rayong province.

Soil carbon stock (tC ha!)

Land use types 0-10 cm.

10 - 30 cm. 30-50 cm. Total
(10 cm.) (20 cm.) (20 cm.) (50 cm.)
para rubber 16.89+2.59 18.23+4.24 13.30+2.86 48.42
abandoned para rubber 26.57£1.78 29.79+£3.71 23.01£3.10 79.36
forest restoration with teak 35.99+4.29 29.79+3.51 20.39+1.36 86.17
secondary dry evergreen forest 44.25+2.65 49.00+6.06 34.92+2.46 128.17
0-10 cm. 10-30 cm. 49.00
_ 50 4425 50
E 40 3599 E 40
= =2 29.79 29.79
£ 30 g 30
é 2 16.89 é » 18.23
2 10 é 10
0 0
Para rubber Abandoned Forest restoration  Secondary dry Para rubber Abandoned Forest restoration  Secondary dry
para rubber with teak evergreen forest para rubber with teak evergreen forest
30-50 em.
- 50
"-‘ﬁ
g 40 34.92
;: 30
]
2 23.01 2030
S
£ 20 1330
ERU
@
0
Para rubber Abandoned Forest restoration  Secondary dry
para rubber with teak cvergreen forest

Figure 3 Soil carbon stock in various land use types at the Huai-Hin-Dat subwatershed in

Rayong province.
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Table 5 Analysis of variance (ANOVA) for soil organic carbon among the different land use

types and soil depths.
Soil organic carbon F - value

different land use types
0-10cm. 75.403%*
10 - 30 cm. 76.132%*
30 - 50 cm. 60.681**

different soil depths

para rubber 98.128%*
abandoned para rubber 77.462%%*
forest restoration with teak 156.310**
secondary dry evergreen forest 133.193**

Remark: ** Significance level at probability < 0.01
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Figure 4 Variations of soil organic carbon in various land use types at the Huai-Hin-Dat

subwatershed in Rayong province.

G

(Y o d v d a d
ﬂ’J1NﬁNWHﬁ§$ﬁ31QlﬁN1ﬂ!ﬂ1ﬁﬂﬂuﬂuﬂﬁﬂ
=) > WA A
1uﬂuﬂﬂﬁuﬂﬂﬂuﬂ1ﬂﬂ§$ﬂ1ﬁ
o a ~ a 1
Pmamsueudunsdluauluuaazms e
dse TominaulanudunusimuiniulSuanu
dy a = Y v o [ Y d’
Fuluau ualianudunusnuluszautios luvaen
A 4 = v o Jo A
Nunaueams lulianuduwus v (Table 6) 1Hudo
A j’ a A d? o a A
WenNuyu luaunuuISnamIiveudunI gl
a 2a ¥ A 2 Y dy a I
AUANLU THNLIUAE s 1za NNy luawilu
Joon N i UayUAINTIUNTIDTA VDI

a a

yaunsdluau hldsasimsdosaaedunising
a 1 I'4 a ~ a 2
Tuauge dawaldSinamiveudunidluaugain
[l < = d" a A a A
aw o619 lsnaw minfianuduluduiguiunie
o A o q Ya A A a
auiullerwihldfnssuvesgaunsdluduanas
A [l a A v o
TuvagNANuMUIIUNTINVeAUNANNFUNUT

a o = 4 a ~ a =
WFeaunulsuamsueudunsdluau lagiina

v o o oA A '
duiusTuszavihunas nanfe weanurLiy
a 2 ds! S 4 a A J a
FWVIAUNNTUIT UMV UBUNI G IUALE
anaiosnnauniimssauiudaugs danari i
' 4
ANUNFUTIVVBIAUA MITLUON WAL INAAAAI
mldasimsdosaasdunieingluauanns vae
= [ Aa A @; J a A J a
@INUMINAUNUT UM VOUDIUNI G TUAL T
' A ~ 2 a
VFINVADYTN NV ULAAUIAZANUAINUVDI
3 a o ¥ wa a K g o &£ Aa
gy sy autinvesdusuiuleteniantinny

9w 1

4 a A ok a Y 1 dy
dayaSinamiuoudunId luau hlﬂl!,ﬂ ANTNBU

o

1]
=~

Tudufivnnzay msszoeduazemalufuia
fnnzaomsdsadinvesgauns duasdaiiinlu
Au TAeliHaABNTZUIUMIUYUAIUUDITINB NI
waziamsiannIassadvesduiinegaasana
(De Blecourtet al., 2013; Duchicela et al., 2013; Haring
et al.,2013; Hongxi et al., 2016)



NIAIIUAANS 38 (2) : 83-97 (2562) 95

Table 6 Correlation between soil organic carbon and various soil properties.

Pearson correlation coefficients; r

Soil properties

Land use types Soil moisture content
i istu
Bulk i 3
(% by weight) ulk density (g/cm?)
para rubber 0.088™ -0.360**
abandoned para rubber 0.476** -0.674%*
forest restoration with teak 0.352%* -0.674%*
secondary dry evergreen forest 0.403** -0.676**

Remarks: ** Significance level at probability < 0.01, ™ Non significance
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