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Abstract

This research investigated quality of compost from co-fermentation of rice straw and swine wastewater in anaerobic
digestion system. Influence of fermentation ratio and wastewater feeding interval on the quality of compost were also
evaluated to propose option for rice straw and swine wastewater application. 3x3 Factorial in CRD was set up to test
influence of fermentation ratio and wastewater feeding interval on the quality of compost. In this study, ratios between
rice straw and swine wastewater at 1:20, 1:40 and 1:80 and different wastewater feeding interval at every 2, 3 and 4
weeks on compost quality were tested. After 3 months of fermentation, organic matter (OM) and C/N ratio of rice straw
compost were decreasing comparing with raw rice straw. However, OM and C/N ratio of the compost were higher
than those of organic fertilizer standard. Total N of the compost was increasing and in criteria of organic fertilizer
standard. This was owing to the digestion system received nitrogen from the wastewater which resulted in reduction
of C/N ratio and increasing degradation of organic matter. Although swine wastewater contaminated with phosphorus,

Total P and Total K of the compost were reducing and lower than those of organic fertilizer standard. This properly
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due to phosphorus and potassium were utilized by microorganism and leaching of phosphorus and potassium with
discharged wastewater. Fermentation ratio significantly affected on OM, C/N ratio, EC, Total P, Total K, Cu and Pb in
the compost. Meanwhile, wastewater feeding interval significantly influenced on OM, C/N ratio, pH, Total N, Cd and

Cu in the compost. Fermentation with high proportion of rice straw and changing wastewater frequently provided high

volume of compost with low C/N ratio and high phosphorus and potassium.
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Table 1 Effect of co-fermentation ration and wastewater feeding interval on rice straw compost quality

Parameters, unit

- Wastewater feeding interval (FI)

Co-fermentation ratio of rice straw and swine wastewater (Ratio)"

(675 g: 13,500 mL)

(337.5 g: 13,500 mL)

(168.75 g: 13,500 mL)

oM, %

(Organic fertilizer standard < 30 % by weight )

*k

Mean

-every 2 wk 172.18¢c 182.49¢ 174.62c 176.42B
-every 3 wk 175.45¢ 180.39¢ 177.50c 177.78B
-every 4 wk 183.03c 209.98b 430.25a 274.42A
Mean** 176.89C 190.95B 260.79A
Ratio X FI *
Moisture, % Mean*
(Organic fertilizer standard < 35 %)”
-every 2 wk 66.47 62.98 65.72 65.05B
-every 3 wk 70.39 72.24 71.93 71.52A
-every 4 wk 68.19 64.05 69.32 67.18AB
Mean 68.35 66.42 68.99
Ratio X FI ns
pH Mean**
(Organic fertilizer standard = 5.5-8.5)”
-every 2 wk 6.60a 6.70a 6.40a 6.56A
-every 3 wk 6.63a 6.76a 6.41a 6.60A
-every 4 wk 5.60b 6.27a 6.53a 6.12B
Mean* 6.27B 6.57A 6.44AB
Ratio X FI *
EC, dS/m Mean**
(Organic fertilizer standard < 6 dS/m)Z’
-every 2 wk 0.44c 0.22f 0.25ef 0.31B
-every 3 wk 0.33d 0.15g 0.28e 0.26C
-every 4 wk 1.11a 0.85b 0.26e 0.74A
Mean** 0.63A 0.41B 0.27C
Ratio X FI *
C/N ratio Mean**
(Organic fertilizer standard < 20:1)2’
-every 2 wk 58.54cd 49.98d 50.21d 52.91C
-every 3 wk 64.95bc 56.38cd 64.76bc 62.03B
-every 4 wk 73.52b 70.54bc 234.73a  126.26A
Mean** 65.67B 58.96B 116.57A
Ratio X FI *

"Means were shown.

? Notification of the Department of Agriculture: Organic Fertilizer Standard B.E. 2548 (1995)

* Means followed by the same letter were not significantly different at P < 0.05.

** Means followed by the same letter were not significantly different at P < 0.01.
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Table 1 Effect of co-fermentation ration and wastewater feeding interval on rice straw compost quality (continue.)

Parameters, unit

Co-fermentation ratio of rice straw and swine wastewater (Ratio)"

- Wastewater feeding interval (FI)

1:20

(675 g: 13,500 mL)

(337.5 g: 13,500 mL)

1:80
(168.75 g: 13,500 mL)

Total N, % Mean™*
(Organic fertilizer standard = 1.0 % by weight)”
-every 2 wk 1.71bc 2.13a 2.03a 1.95A
-every 3 wk 1.58bc 1.86ab 1.59bc 1.68B
-every 4 wk 1.45¢ 1.73bc 1.07d 1.41C
Mean** 1.58B 1.90A 1.56B
Ratio X FI **
Total P205, % Mean™*
(Organic fertilizer standard = 0.5 % by weight)”
-every 2 wk 0.077a 0.038¢c 0.032¢c 0.049A
-every 3 wk 0.055b 0.030c 0.029¢ 0.038B
-every 4 wk 0.055b 0.057b 0.028c  0.047AB
Mean** 0.062A 0.042B 0.030C
Ratio X FI **
Total KZO, % Mean*
(Organic fertilizer standard = 0.5 % by weight)”
-every 2 wk 0.26a 0.12c 0.16bc 0.18AB
-every 3 wk 0.15bc 0.15bc 0.15bc 0.15B
- every 4 wk 0.24ab 0.20abc 0.15bc 0.19A
Mean** 0.22A 0.16B 0.15B
Ratio X FI **

"Means were shown.

? Notification of the Department of Agriculture: Organic Fertilizer Standard B.E. 2548 (1995)

* Means followed by the same letter were not significantly different at P < 0.05.

** Means followed by the same letter were not significantly different at P < 0.01.

Table 2 Main effect and interaction effect of co-fermentation ration and wastewater feeding interval on rice straw

compost quality

Parameters of

compost quality Source SS df MS F p

OM Co-fermentation ratio (Ratio) 24229.60 12114.80 254.27 .000
Wastewater feeding interval (FI) 37886.30 18943.15 397.58 .000
Ratio*FI 49488.24 12372.06 259.67 .000
Error 428.81 47.65

Moisture Co-fermentation ratio (Ratio) 21.37 10.68 773 490
Wastewater feeding interval (FI) 130.31 65.15 4.71 .040
Ratio*FI 26.78 6.69 484 747
Error 124.42 13.82
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Table 2 Main effect and interaction effect of co-fermentation ration and wastewater feeding interval on rice straw

compost quality (continue.)

Parameters of

compost quality Source SS df MS F p

pH Co-fermentation ratio (Ratio) 272 2 .136 4.59 .042
Wastewater feeding interval (FI) .814 2 407 13.74 .002
Ratio*FI .863 4 216 7.28 .007
Error .267 9 .030

EC Co-fermentation ratio (Ratio) 401 2 .201 1786.91 .000
Wastewater feeding interval (FI) .852 2 426 3793.98 .000
Ratio*FI 458 4 114 1019.41 .000
Error .001 9 .000

C/N ratio Co-fermentation ratio (Ratio) 11907.35 2 5953.67 348.73 .000
Wastewater feeding interval (FI) 19179.61 2 9589.81 561.71 .000
Ratio*FI 23589.54 4 5897.38 345.43 .000
Error 153.65 9 17.07

Total N Co-fermentation ratio (Ratio) 446 2 .223 32.88 .000
Wastewater feeding interval (FI) .875 2 437 64.55 .000
Ratio*FI .283 4 .071 10.42 .002
Error .061 9 .007

Total P205 Co-fermentation ratio (Ratio) .003 2 .002 68.76 .000
Wastewater feeding interval (FI) .000 2 .000 8.03 .010
Ratio*FI .001 4 .000 10.71 .002
Error .000 9 .00002

Total KZO Co-fermentation ratio (Ratio) .041 18
Wastewater feeding interval (FI) .006 2 .003 4.525 .044
Ratio*FI .013 4 .003 4.975 .022
Error .006 9 .001

Cd Co-fermentation ratio (Ratio) .250 2 125 .750 .500
Wastewater feeding interval (FI) 7.58 2 3.79 22.75 .000
Ratio*Fl 167 4 .042 .250 .903
Error 1.500 9 167

Cr Co-fermentation ratio (Ratio) 214.33 2 107.17 1.14 .364
Wastewater feeding interval (FI) 1344.33 2 67217 7.12 .014
Ratio*Fl 666.83 4 166.71 1.77 .220
Error 850.00 9 94.44

Cu Co-fermentation ratio (Ratio) 30287.69 2 15143.85 428.10 .000
Wastewater feeding interval (FI) 10256.69 2 5128.35 144.97 .000
Ratio*FI 544.31 4 136.08 3.85 .043

Error 318.38 9 35.38
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Table 2 Main effect and interaction effect of co-fermentation ration and wastewater feeding interval on rice straw

compost quality (continue.)

Parameters of
. Source SS df MS F p
compost quality
Pb Co-fermentation ratio (Ratio) 570.11 2 285.06 4.93 .036
Wastewater feeding interval (FI) 357.44 2 178.72 3.09 .095
Ratio*FI 548.22 4 137.06 2.37 .130
Error 520.50 9 57.83
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Figure 1 Effect of co-fermentation ration and wastewater feeding interval on heavy metals in rice straw compost
Notification of the Department of Agriculture: Organic Fertilizer Standard B.E. 2548 (1995), < 5 mg/kg for
Cd, < 300 mg/kg for Cr, < 500 mg/kg for Cu and Pb.
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