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The effect application of different organic residues on soil aggregate stability,
carbon sequestration in sandy soil.
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ABSTRACT
This study aimed to investigate the effects of different organic residues on soil aggregate size
distribution and stability, as well as organic carbon accumulation within soil aggregates in salt-affected sandy
soil. The experiment was conducted in a salt-affected paddy field of the Kula Ronghai soil series (Typic
Natraqualfs) at Ban Ngio Kao, Non Pradu Subdistrict, Sida District, Nakhon Ratchasima Province, Thailand. A
randomized complete block design (RCBD) was used with six treatments: control, groundnut stover, vetiver
grass leaves, rice straw, rice husk, and cow manure, with three replications. Organic residues were applied

at a rate of 1.6 t rai 1. Soil samples were collected after 52 weeks. Soil aggregate size distribution and
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stability were determined using the wet-sieving method, while organic carbon in soil and soil aggregates was
determined using the Walkley-Black method. Data were analyzed using analysis of variance, and treatment
means were compared using the Least Significant Difference (LSD) test.

The results showed that the amounts of large macroaggregates (>2 mm), small macroaggregates
(0.25-2 mm), microaggregates (0.106-0.25 mm), and particles (<0.106 mm) ranged from 1.85-4.25, 1.49-3.41,
28.71-31.23, and 56.67-62.65 g per 100 g soil, respectively. The distribution of aggregate size fractions did
not differ significantly among treatments. However, mean weight diameter (MWD) differed significantly, with
the highest value observed in soil amended with vetiver grass (0.314 mm), compared with 0.185 mm in the
control. Regarding organic carbon accumulation, cow manure showed the highest organic carbon content in
aggregates >2 mm (0.075 g kg ! soil), whereas rice husk showed the highest values in the 0.25-2, 0.106-
0.25, and <0.106 mm fractions, with values of 0.160, 0.111, and 0.171 g kg_l soil, respectively. In addition,
the C/N ratio was positively correlated with organic carbon accumulation in the <0.106 mm fraction (r =
0.6334, p < 0.05), while the lignin/N ratio was positively correlated with organic carbon accumulation in the
0.25-2 mm (r = 0.6989, p < 0.05) and 0.106-0.25 mm fractions (r = 0.6930, p < 0.05).

Keywords: organic residues; soil aggregates; aggregate stability; organic carbon; carbon sequestration; salt-

affected sandy soil
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Table 1 Initial physical and chemical properties of topsoil (0-15 cm) at before organic residue

incorporation

Soil properties Mean values
Sand content (%) 71.53
Silt content (%) 24.34
Clay content (%) 4.13
Soil texture Sandy loam
Bulk density (g/cm’) 1.63
Soil pH (1:1, soil:H20) 6.50
EC (1:5, soil:H,0) dS/m 0.015
Soil organic matter (g/kg) 2.46
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Table 2 Chemical compositions of organic residue locally available in Northeast Thailand

Organic residue C ‘ N ‘ Lignin Cellulose C/N Lignin/N
.............................. G/KG v,

Groundnut stover 310.20 18.30 90.20 374.50 16.9 4.9

Vetiver grass (leave) 342.40 9.90 66.60 351.90 34.6 6.7

Rice straw 325.10 7.70 27.20 425.10 42.2 35

Rice Husk 309.80 6.00 148.10 480.50 51.6 24.7

Cow manure 173.30 8.30 72.10 473.00 20.9 8.7
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Table 3 USunaumaznisnszarasvuiadadui 52 davivdsldianduvsd

Quantities of soil aggregate (g 100™ g soil)
Treatment LMa SMa Mi Particle MWD
(>2 (0.25-2 mm) | (0.106-0.25 mm) | (<0.106 mm) (mm)
mm)
Control 2.26 1.49 30.40 62.65 0.185b
Groundnut stover 1.85 2.76 31.10 59.92 0.190b
Vetiver grass 4.25 3.41 31.23 56.67 0.314a
Rice straw 2.11 3.25 31.14 60.85 0.205b
Rice husk 2.88 3.41 28.71 58.75 0.240ab
Cow manure 3.43 1.49 30.02 59.98 0.248ab
SED 1.34ns 1.22ns 1.40ns 4.59ns 0.03*
C.V. (%) 58.69 56.80 5.65 9.41 41.78

LMa= large macroaggregate, SMa = small macroaggregate, Mi= microaggregate

SED = standard error of the difference. ns = not significantly different (p>0.05)
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Table 4 Usinuazaudunidansueuludaiuil 52 dUnwivadldTandunie
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a

Organic C in soil aggregate (g kg”soil)
Treatment LMa SMa Mi Particle
(>2 mm) (0.25-2 mm) (0.106-0.25 mm) | (<0.106 mm)
Control 0.018 0.030 0.021 0.054
Groundnut stover 0.035 0.043 0.023 0.113
Vetiver grass 0.066 0.066 0.027 0.137
Rice straw 0.030 0.057 0.035 0.160
Rice husk 0.062 0.160 0.111 0.171
Cow manure 0.075 0.079 0.036 0.091
SED 0.020ns 0.055ns 0.042ns 0.021ns
C.V. (%) 41.87 76.85 99.34 24.79
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