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Abstract 2 2 2 8 5 0

Long term addition of plant residues with slow-intermediate degradability has been suggested
as a potential strategy favouring soil organic matter (SOM) accumulation in degraded sandy soils in
the tropics. The objectives of this study were to investigate in a 13 year old expetiment: 1)
decomposition and mineralization patterns over one year of residues of different quality Arachis
hypogea (groundnut stover), Oryza sativa (rice straw), the mixture of the preceeding two residues (at
1:1 w/w), Dipterocarpus tuberculatus (dipterocarp leaf litter), Tamarindus indica (tamarind leaf+stalk
litter) and their effects on soil organic C and N acc@ulation; 2) use of microbiological parameters to
evaluate changes in SOM dynamics and accumulation; 3) soil aggregate formation and distribution,

and C storage in aggregates and particles, and; 4) soil physical and chemical properties in a sandy soil.
Decomposition (litter bag) was fastest in groundnut stover (high N, low lignin-polyphenols) and
slowest in dipterocarp (low N, high lignin-polyphenols) following a double exponential pattern.
Mixture of groundnut and rice straw residues decomposed more slowly as compared to sole
groundnut stover. Mass loss was strongly correlated with lignin (r = -0.845***), polyphenol (r= -
0.814**) and cellulose (7= 0.747***) contents of residues. The greatest mass remaining at the end of
one year was observed in dipterocarp (37% of added). The highest SOC accumulation (7.1 Mg C ha
1) among the single residues was under the tamarind (medium N, lignin and polyphenols), while the

highest SON was observed in the groundnut residue amendments (0.78 Mg N ha_l). Increases in SOC
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and SON (< 1 mm) were governed by amounts of C and N added. In addition, SOC increase was also
governed by amount loss as CO,. During the later decomposition stages, increase in microbial
| biomass C, and low CO, evolution reflected a high efficiency of C utilization (low ¢CO,) of
decomposer communities, which was associated with their quality and soil moisture content.
Tamarind had the highest C utilization efficiency. Residues with high recalcitrant compounds favor
formation of large mécroaggregates (>2 mm) as seen in the highest quantities in the dipterocarp
followed by the tamarind, while rice straw (low N, lignin and polyphenols) had the lowest. Carbon
storage was found to be highest in microaggregates in most residue treatments. Among the single
residue treatments, dipterocarp had the highest C (0.08 g kg'l) in large macroaggregates, while
tamarind had the highest C in small macroaggregates (0.53 g kg'l), microaggregates (1.74 g kg") and
free OM (0.81 g kg). Groundnut had the second highest C in microaggregates (1.09 g kg'). On the
other hand, rice straw had the lowest C contents in all soil fractions. The accumulation of SOM, after
12 years of residue applications, led to improved soil physical (lower bulk density, higher aggregate
formation, and higher infiltration rates) and chemical (higher ECEC) in residue treatments relative to
the control (no residues applied). Among the single residue treatments, tamarind brought about the
highest ECEC. It can be concluded that organic residues, like the tamarind leaf-stalk litter, with
medium contents (in g kg'l) of N (13.6), lignin (87.7) and polyphenols (31.5) is a most promising
organic residue in improving SOM accumulation which leads to improving physical, chemical and

biological properties of sandy soils of Northeast Thailand.





