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Summary

The results of the research on the amount of water evaporation from composting facilities
operated in swine farms are below.

The number of swine per a farm was 1433 head/farm for a Simple Composting Facility (SCF)
and 3500 head/farm for a Escalator composting facility(ECF) system. The capacities of the SCF
and the ECF were 0.33 m’/head and 0.25 m’/head, respectively. The ECF had 24.2% less capacity
than the SCF. The average water contents in the swine manure for the CP and the ECF of the
surveyed farms were 86.8% and 85.7%, respectively, which revealed the ECF had 1.3% less
average water content than the SCF. Daily water inputs into the SCF and the ECF were 4.1
kg/m’/day and 6.5 kg/m’/day, respectively. The ECF had approximately 36.9% higher water input
than the SCF. Fermentation temperatures during the composting period for the SCF and the ECF
were up to 45C and 70°C, respectively.

The decreases in water contents per each square meter for the SCF and the ECF were 3.7 kg
and 5.2kg, respectively. The ECF lost approximately 28.8% more water content than the ECF,
which would be caused by the difference of fermentation temperature between two systems.

Fertilizer components after composting were examined. Nitrogen contents of the SCF and the
ECF were similar (0.84% and 0.86%, respectively) and P,Os contents were 0.78% and 0.74%,
respectively, showing the SCF had slightly higher content than the ECF. However, OM and OM/N
did not show the difference between two systems.

Hence, efforts to increase composting efficiency with considerations of the water content of
swine manure, fermentation temperature, and water evaporation potential should be done when the
SCF and the ECF were used in swine farms.
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Table 1. Seasonal experimental conditions to composting facility

Items Raising heads Composti3ng facility Volume
(head/house hold) {m’/house hold)
Farm A 1,810 600 m’(10mx30mx=2m)
Simple Composting Farm B 859 400 m’(10mx20mx2m)
Facility Farm C 1,460 400 m’(10mx20mx2m)
Average 1,376.3 474y’
Farm D 4,500 840 m’(8m=70mx1.5m)
Escalator Farm E 3,500 720 m’(6mx80mx1.5m)
composting facility Farm F 2,500 1,050 m*(10mx30mx3.5m)
Average 3,500.0 870 m’
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Table 2. Input moisture

S8R A 1483 F

volume according to swine feces and sawdust

Swine Feces Sawdust ™V
Items FV" MC? | MV MC M.V
(kg/day) (%) (kg/day) (%) (kg/day) | (kg/day)
Farm A 1,178 85.0 1,007 33.0 200 1,207
Simple | pam B | 2,010 85.5 1,718 33.0 185 1,903
Composting
Facilty | Farm C | 2,546 900 | 2291 | 330 400 2,691
Average 1,911.3 86.8 1,672.0 33.0 261.7 1,933.7
Farm D 5,645 85.5 4,827 33.0 1,900 6,727
Escalator Farm E 4,638 87.5 4,058 33.0 1,900 5,958
Composting
Faciliy | Fam F | 3,398 840 | 2855 | 330 | 1500 | 4355
Average 4,560.3 85.7 3,913.3 33.0 1,766.7 5,680.0
D BV : Feces Volume
3 MC : Moisture Content
» MV : Moisture Volume
9 TMV : Total Moisture Volume
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Fig. 1. Profile of temperature during composting.
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Table 3. Decrease of moisture content during composting

Moisture Content(%0) Moisture decrement
Items 2 2
n m m
Input Output DR (kg/month) (ke/day)
Farm A 85.0 67.0 18.0 69.8 3.1°
Simple Farm B 78.8 63.0 15.8 125.8 42°
Composting .
Facility Farm C 80.6 63.8 16.8 110.4 3.7°
Average 81.5 64.6 16.9 102.0 3.7
Farm D 75.6 53.5 22.1 168.3 6.0°
Escalator Farm E 78.7 57.2 21.5 160.2 53
Composting
Facility Farm F 779 56.5 21.4 109.9 4.4°
Average 77.4 55.7 21.7 146.1 52

) DR : Decrement rate
*% . means significantly in the treatment (p<0.05)
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Table 4. Calorie value of pig manure

kcal/kg
Items .
Spring Summer Autumn Winter Average
Dry matter 4,145.0° 3,965.0° 4,125.0° 4,065" 4,075.0
Fresh matter 764.0° 662.0° 712.0° 706.6” 7112
%% . means significantly in the treatment (p<0.05)
Table 5. Changes of composition during composting
Items N (%) P20s (%) K:0(%) | OM" (%) OM/N
Simple Input 0.63+0.08 0.68+0.17 0.25+0.03 13.5+3.96 214
Composting
Facility Output 0.84+0.01 0.78+0.11 0.35+0.01 45.4+4.15 54.0
Escalator Input 0.84+0.03 0.64+0.15 0.20+0.07 15.7£3.41 18.6
Composting
Facility Output 0.86+0.01 0.74+0.12 0.35++0.01 46.244.21 53.7

) OM : Organic Matter
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