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Application of organic residues can improve nitrogen cycling and in;:fease soil organic
matter (SOM). Chemical composition or quality of organic residues applied to soils and soil
management factor, including soil disturbance, exert influences on these processes. The
objectives of this study were to investigate effects of soil disturbance and quality of applied
organic residues on processes of decomposition, N release and SOM accumulation. In addition,
microbiological parameters related to decomposition and N release in soil treated with different
organic residues under different degrees of soil disturbance were investigated.

An incubation experiment in a greenhouse was conducted under non-leaching conditions.
Studied factors included of organic residues of different qualities (5 levels) including i) Sesbania
grandiflora, ii) hairy indigo (Indigo hirsuta), iii) Dipterocarpus tuberculatus, iv) eucalyptus
(Eucalyptus camaldulensis) at the rate equivalent to 10 t ha’ dry weight compared with v) the
control (no residue addition). Soil disturbance factor (2 levels), i.e. disturbed and non-disturbed.
The experimental unit was a glass jar containing 500 g of soil air-dried weight. The experiment
was arranged in 5x2 factorial under a randomized complete block design (RCBD) with 4
replications. Soil sampliﬁg was done at 7 intervals: 0 or immediately after residue application, 3,
7, 14, 28, 56, and 112 days after residue application.

Sesbania and hairy indigo had high contents of N (43.7 and 41.1 g kg'l, respectively),

however they had low C/N ratios (9.8 and 10.7, respectively) resulting in fast decomposition. On
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the other hand, dipterocarp and eucalyptus had low N contents (8.2 and 9.7 g kg'l, respectively)
but they had high contents of recalcitrant compounds including lignin (203 and 126 g kg'l,
respectively) and polyphenols (71.2 and 109.6 g kg'l, respectively) resulting in their slow
decomposition. Nitrogen release peaked during early stages of decomposition (7-28 days after
residue application). Mineral N released from sesbania (405 mg N kg-l) was higher than that of
hairy indigo (191 mg N kg'l). On the other hand, dipterocarp released 45 mg N kg'l, while
eucalyptus produced 18 mg N kg_1 which were lower than that of the control (72 mg N kgnl).

Nitrogen release pattern found throughout the decomposition period can be divided into
two groups as follows: 1) Net N mineralization throughout the decomposition period which was
found in the sesbania and indigo in both soil disturbance conditions; 2) Net N immobilization
throughout the decomposition period which was found in the dipterocarp-and eucalyptus in both
soil disturbance conditions.

Residue quality exerted influences on microbial activities as indicated by CO,-C evolved
or, in other words, microbial respiration. Easily decomposed (or high qﬁality) residues, sesbania
and indigo, had higher CO,-C evolution (73 and 57% of C added, respectively) than resistant to
decomposition (or low quality) residues including dipterocarp and eucalyptus (24 and 46% C
added). In addition, soil disturbance resulted in higher microbial activities but it had lesser effects
on resistant to decomposition residues (dipterocarp) than the easily decomposed residues
(sesbania and indigo).

Microbial biomass is an indicator of the amount of microorganisms involving in
decomposition through measuring of nutrients in microbial tissues. Both microbial biomass C
- (MBC) and N (MBN) were higher in the easily decomposed residues than the resistant to
decomposition residues. Soil disturbance factor had significant effects after decomposition had
progressed (14 days after residue application) when the resistant to decomposition organic residue
(dipterocarp) had higher MBC in disturbed soil (140 mg kg ) than undisturbed soil (75 mg kg").
Meanwhile, in the easily decomposed residues, there was no significant effects of soil disturbance
factor until later stages of decomposition (112 days). MBN appeared to be more sensitive to soil
disturbance factor than MBC as seen in differences in MBN between disturbed and undisturbed
soils under all organic residues but at different decomposition stages.

The ratio of MBC/MBN gave some indication of microbial communities which are
decomposers of organic residues. During the early stages of decomposition (14 days), bacteria

were the dominant microbial community as seen in the ratio of MBC/MBN ranging between 1.5-
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5.5 under the easily decomposed organic residues (sesbania and hairy indigo). Meanwhile, fungi
(MBC/MBN ranged between 6.6-8.2) were the dominant microbial community for the resistant to
decomposition organic residues (dipterocarp and eucalyptus). Soil disturbance promoted fungi or
microorganisms with fungi-like C and N metabolism in residues resistant to decomposition.
However, soil disturbance did not have clear-cut effects on decomposition of easily decomposed
organic residues.

Microbial efficiency in utilizing C changed as decomposition proceeded. During the first
three days of decomposition the efficiencies were low (high gCO,) in all residues. However, the
efficiencies were higher in the resistant to decomposition residues (dipterocarp and eucalypmg)
(¢CO, of 0.18 and 0.33 mg CO,-C mg-1 MBC, respectively) than in the easily decomposed
organic residues (sesbania and indigo) (¢CO, of 0.56 and 0.54 mg CO,-C mg-l MBC,
respectively). The efficiencies became gradually higher as the decomposition proceeded.
Disturbing the soils led to lowered microbial efficiencies in C utilization, or in other words,
microorganism decomposers became physiologically stressed.

All organic residues brought about increased SOM or SOC contents. SOC accumulation
in < 1 mm soil components was higher in the easily decomposed residues, i.e. 0.57 g kg'l in
sesbania and 0.59 g kg'1 in indigo, than the resistant to decomposition residues, i.e. 0.52 g kg.l in
dipterocarp and 0.53 g kg_1 in eucalyptus. However, calculated SOC accumulation as the
difference in C added and C loss in CO, evolution showed that the resistant to decomposition
organic residues (dipterocarp and eucalyptus) had higher SOC (1.56 and 1.14 g kg‘l, respectively)
than the easily decomposed residues (sesbania and indigo) (0.52 and 0.86 g kg'l, respectively).
Soil total N accumulation was higher in high quality residues, i.e. sesbania and indigo had SON
of 0.46 and 041 g kg-1 , respectively, while dipterocarp and eucalyptus had total soil N of 0.38

and 0.39 g kg'l, respectively, which was closed to the control (no addition) (0.37 g kg.l) treatment.





