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Abstract

BACKGROUND: In most studies, soil carbon sequestration
has been evaluated simply with change of soil organic
carbon content. So far, information regarding stability of
soil organic carbon is limited.

METHODS AND RESULTS: This study was conducted to
determine changes in soil organic carbon (SOC) content
and stability of carbon in response to compost application
rates and plastic mulching treatment during the hot pepper
growing season. Under the pot experiment condition,
compost was mixed with an arable soil at rates corresponding
to 0, 10, 20, and 40 Mg/ha. To determine effects of plastic
mulching on soil carbon sequestration, plastic mulching
and no mulching treatments were set up in soils amended
with the application rate of 20 Mg/ha. The SOC content did
not significantly increase with application of compost and
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plastic mulching at harvest time. No significant changes in
bulk density with compost application and plastic mulching
was found. These might result from short duration of
experiment. While hot water extractable organic carbon
content significantly decreased with compost application
and plastic mulching, humic substances increased.
Belowground biomass of hot pepper was biggest at the
recommended application rate (20 Mg/ha) of compost.
CONCLUSION: From the above results, continuous
applcation of compost at the recommended application rate
could improve increase in SOC content and stability of
carbon in long term aspect.

Key Words: Compost, Hot pepper, Mulching, Soil carbon
sequestration
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(720 ppm)7} a1, ofe] whe} t)7]9] Ht L= 5 C 4
s o= ofSE L ItIPCC, 2007).
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Table 1. Chemical properties of the studied soil and compost

Items Soil Compost

pH (1:5 with H,O)
Electrical conductivity (dS/m) 6.44 6.24

i 1.02 412
Total nitrogen (g/kg)

i 25 21.5
Organic carbon (g/kg)

i 15.6 391

Humic substances (g/kg) 548 213
Hot water extractable organic 139 19.9

carbon (g/kg)
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Table 2. Changes in soil organic carbon (SOC), humic substances (HS), and hot water extractable organic carbon
(HWEOC) content in response to compost application rates at harvest time

Compost Soil depth (cm) Soil depth (cm) Soil depth (cm)
(Mg/ha) ~ 0-10 1020 20-30 LSDoes*  0-10 1020 20-30  LSDgos” 0-10 10-20 20-30 LSDys"
SOC (g/kg) HS (g/kg) HWEOC (g/kg)
0 1519 1497 1517 NS 336 317 344 NS 078 055  0.60 NS
10 1544 1513  14.61 NS 351 387 349 0.21 048 060 0.16 NS
20 1512 1552  15.62 NS 366 391 367 NS 044 044 040 NS
40 1676 1578 1599 NS 372 369 352 NS 038 035 038 NS
LSDoos> NS NS NS NS 034 NS 018 008 012

z least significant difference (p<0.05) among the application rates of compost.
Y least significant difference (p<0.05) among the soil depths.

X not significant at p<0.05 level.
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Table 3. Net changes in soil organic carbon content (ASOC), humic substances (AHS), and hot water extractable organic
carbon (AHWEOC) content in response to compost application rates during hot pepper cultivation

Compost Soil depth (cm) Soil depth (cm) Soil depth (cm)
(Mg/ha)  0-10 1020 20-30 LSDges¥  0-10 1020 20-30  LSDyes" 0-10 1020 20-30 LSDggs”
ASOC (g/kg) AHS (g/kg) AHWEOC (g/kg)
0 043 066 -0.46 NS 088 068 096 NS 061 -084 -0.79 NS
10 019 -049 -1.02 NS 1.03 138 101 0.21 091 -079 -093 NS
20 050 -011 0.0 NS 118 142 118 NS 095 -095 -098 NS
40 114 015 037 NS 124 120 103 NS -1.00  -1.04  -1.01 NS
LSDoos* NS NS NS NS 034 NS 018 008 012

z least significant difference (p<0.05) among the application rates of compost.
Y Jeast significant difference (p<0.05) among the soil depths.

X not significant at p<0.05 level.

Table 4. Changes in bulk density of soil in response to application rates of compost and mulching at harvest time

Soil depth Compost application rate (Mg/ha) Mulching treatment
(cm) 0 10 20 40  LSDoos¥ No mulching Mulching LSDo 05"
Bulk density (g/cm?)
0-10 126 1.26 124 124 NS 1.24 1.23 NS
10-20 127 127 125 125 NS 1.25 1.25 NS
20-30 125 124 126 1.26 NS 1.26 1.25 NS
LSDo,05* NSX NS NS NS NS NS
z Jeast significant difference (p<0.05) among the application rates of compost.
Y Jeast significant difference (p<0.05) among the soil depths.
X not significant at p<0.05 level.
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Table 5. Changes of soil organic carbon (SOC), humic substances (HS), and hot water extractable organic carbon

(HWEOC) content in response to mulching at harvest time

Soil cepth SOC (g/kg) HS (g/kg) HWEOC (g/kg)
(cm) mull\cT}Oﬁng Mulching  LSDp,s" mulljﬁmg Mulching LSDys¥ mull\clﬁing Mulching LSDos¥
0-10 15.12 17.21 NS 3.66 3.75 NS 0.44 0.38 NS
10-20 15.19 16.14 NS 391 412 NS 0.44 0.25 NS
20-30 15.62 15.66 NS 3.67 3.83 NS 0.40 0.46 NS
LSD.05* NSX NS NS NS NS NS

% least significant difference (p<0.05) among the application rates of compost.

Y Jeast significant difference (p<0.05) among the soil depths.

X not significant at p<0.05 level.

Table 6. Net changes in soil organic carbon content (ASOC), humic substances (AHS), and hot water extractable
organic carbon (AHWEOC) content in response to mulching during hot pepper cultivation

) ASOC (g/kg) AHS (g/kg) AHWEOC (g/kg)
Soil depth No . No . No .
(cm) mulching Mulching  LSDg 5" mulching Mulching  LSDy 5" mulching Mulching  LSDy 5"
0-10 -0.50 1.58 NS 1.18 1.26 NS -0.95 -1.00 NS
10-20 -0.44 0.52 NS 1.42 1.64 NS -0.95 -1.13 NS
20-30 0.00 0.03 NS 1.18 1.34 NS -0.98 -0.92 NS
LSDo 05 NSX NS NS NS NS NS

z least significant difference (p<0.05) among the application rates of compost.

Y Jeast significant difference (p<0.05) among the soil depths.

X not significant at p<0.05 level.
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Fig. 1. Above- and belowground biomass in response to compost application

rates and mulching at harvest time.
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