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ABSTRACT. The manure made of chaff and sawdust as litter was collected separately at a cowshed of a livestock farm in
Andondg city. The fermentation efficiency of excreta is greatly influenced by the type and characteristics of litter and a factor
to be considered for reducing N and P, the causes of eutrophication. Changes in weight with temperature and constituents of
sample were examined using TG-DTA and XRF, respectively. NO,, NO; ', and PO,* ions and NH,*, T-P and T-N eluted from
manure by rain were analyzed using ion chromatograph and UV/Vis spectrometry, respectively. As a result, the fermentation
efficiency of excreta in sawdust manure is three times higher as compared with chaff manure. The higher the fermentation
efficiency, ammonia nitrogen was highly de-nitrogenated and organic phosphorous were also changed into phosphorous ions.
Furthermore, phosphorous ions can be removed by transforming insoluble salts such as calcium phosphate (CaHPO4-3H,0)
and struvite (NHsMgPO,-6H,0) with addition of Ca and Mg.
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(a) chaff manure

Figure 1. Sampling of (a) chaff manure and (b) sawdust manure.
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Table 2. Constituents and their content of chaff manure and sawdust
manure (wt.%) by XRF

Sample Chaff manure Sawdust manure
Na,O 7.43 8.16
MgO 9.92 6.66
ALO; 1.10 1.55
SiO, 18.11 13.50
P05 12.62 17.10
SO3 2.61 2.82
Cl 10.05 8.37
KO 20.87 14.89
CaO 15.58 25.46
MnO 0.26 0.36
Fe,0; 1.45 1.13
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Table 1. Thermal gravity analysis of chaff manure and sawdust manure by TG-DTA

Sample Water (%) Volatile matter (%) Fixed carbon (%) Ash (%)
Chaff manure 3.09 74.4 4.56 17.9
Sawdust manure 1.82 62.3 11.1 24.8
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Table 3. Inorganic components of chaff manure and sawdust manure (wt.% based on dry sample) by ICP-AES

Sample Ca Mg Al Fe Mn Zn
Chaff manure 1.98 0.69 0.16 0.10 0.004 0.017
Sawdust manure 2.77 1.31 0.11 0.17 0.037 0.036

Table 4. Morphological change of nitrogen in chaff manure and sawdust manure (wt.% based on dry sample)

Sample NO,-N NO5-N NH;*-N TN
Value based on dry sample (mg/kg)
Chaff manure 8 453 4,960 6,920
Sawdust manure 10 10 3,920 6,930
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Figure 2. Percentage of morphological content of nitrogen in chaff manure and sawdust manure.
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Figure 3. Percentage of morphological content of phosphorous in litter and manure.
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