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Investigation on the Characteristics of Vertical Composting
System Using Layer Manure
Kwag, J. H., Kim. J. H., Cho, S. H., Jeong. K. H., Choi, D. Y., Jeong, Y. S,,
Jeong, M. S., Kang. H. S. and Ra, C. S.*
National Institute of Animal Science, RDA., Suwon 441-350, Korea

Summary

Using a vertical composting system in layer farms, the composting process was characterized in
terms of temperature variation, change of moisture contents, fertilizer ingredient and so on. In this
study, two types of layer farms were examined. The layer manure was produced as 3,300 and
116,650 kg/day for Farm A and Farm B, respectively. Also, their average moisture contents were

74.4% (Farm A) and 65.6 % (Farm B).

The inside temperature of composting in Farm A was varied in the range of 50 to 70C, and

moisture content of it decreased from 59.5% to 20.6% at the edge of vertical composting system.

While in Farm B, composting temperature was fluctuated between 50 and 65C and moisture

content declined from 34.0% to 13.4% at the end of vertical composting system.

The fertilizer ingredients such as T-N, P,Os and K,O were not significantly influenced by
seasonal effect. Their values were changed in the range of 0.90% to 0.47% for T-N, 0.16% to
0.42% for P,Os, and 0.22% to 0.28 for K,O, respectively. Also, OM/N ratio was varied from

36.8 to 84.4.

(Key words : Layer manure, Composting, Moisture content)
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Fig. 1. Schematic diagram and scenery of vertical composting facility.
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Table 1. Amount of raising layer and volume of vertical composting facility in Farm A and

Farm B
. Raising layer (birds/house hold) Vertical composting
ems
Spring Summer Autumn Winter AV facility volume (m’)
Farm A 40,250 38,850 40,120 40,450 39,917 25m’
Farm B 112,500 112,100 121,000 121,000 116,650 66 m’
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Table 2. Changes of weight and volume in vertical composting system for Farm A and

Farm B according to the seasonal effect

. . Total Compost productive
N Total Input quantity Total Decrease quantity quantity
ems
Total | M.C" | Solid | Total | M.C | Solid | Total | M.C | Solid
Sprin 5,040 | 3,931 1,109 | 2,016 1,795 221 3,024 | 2,136" 888"
Prng | 1230 | 185 +55 | +120 485 | £12 | 375 | 162 | 65
S 4,980 | 3,984 996 | 1,992 1,793 199 2,980 | 2,283" 797°
urnmer +220 +165 +65 +115 +86 +16 +285 +285 +86
Farm A 5,058 | 3,945 1,208 | 2,073 1,820 253 2,985 | 2,030 955°
A U +250 | +£125 +125 +125 +79 +15 +296 | <125 +67
Winter 5,040 | 3,931 1,109 | 1,915 1,693 222 3,125 | 2,238° 887"
+210 | £125 +85 +135 +89 +14 +325 +165 +75
AV 5,029 | 3,931 1,105 1,999 | 1,775 224 3,028 | 2,171 881
. +220 | +£145 +75 +125 +82 +14 +315 +185 +72
Sorin 12,276 | 8,347 | 3,929 | 5,487 | 5,904 393 6,789 | 3,253" | 3,536"
PINg | 1560 | +450 | +110 | +250 | +225 | =I3 658 | +£325 | +136
S 12,696 | 8,887 | 3,809 | 5977 | 5,596 381 6,719 | 3,291* | 3,428°
Ummer 4650 | +485 +165 +225 +215 +22 +589 +289 | +263
Farm A 11,664 | 7,814 | 3,850 | 4,942 | 4,557 385 6,722 | 3,257" | 3,465°
B utmn - gsg | £420 +30 +325 +262 +18 +495 +228 | +227
Winter 12,164 | 8,271 3,893 | 5,297 | 4,908 389 6,867 | 3,364" | 3,504
+560 +425 +135 +225 +225 +16 +486 +327 +325
Ay | 12200 | 8329 | 3870 | 5425 | 5241 387 6,774 | 3,291 | 3,483
: +585 | =+446 +139 +255 +219 +17 +523 +267 | +238
Y M.C. : Moisture Content
** . Means significantly in the treatment (p<0.05).
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Table 3. Changes of fertilizer ingredient in vertical composting system for Farm A and

Farm B.
(FM base, %)
Items M.C* (%) | N (%) | P20s(%) | K:O (%) | OM (%) | OM/N
First | raw material | 74.9+2.3 | 0.93£0.08 | 0.18+0.02 | 0.27+0.01 | 17.9+1.5 | 19.2+1.5
Farm | half | after 2weeks | 59.6+3.5 | 0.90+0.07 | 0.33+0.01 | 0.28+0.02 | 28.5+12 | 31.7+1.6
-A | Latter | raw material | 73.8+3.2 | 0.78+0.06 | 0.24+0.01 | 0.15£0.02 | 18.9£1.6 | 24.2+1.3
half | after 2weeks | 58.442.8 | 0.70+0.08 | 0.16+0.02 | 0.22+0.02 | 29.3+2.3 | 41.9£1.5
First | raw material | 66.8+3.3 | 0.70£0.09 | 0.40£0.02 | 0.25+0.02 | 27.8+1.8 | 39.7+1.3
Farm | half | Latter half | 44.3+4.5 | 0.5620.07 | 0.41£0.02 | 0.26£0.02 | 44.6£1.6 | 79.6+1.4
-B | Latter | raw material | 64.3+3.8 | 0.56+0.08 | 0.40+0.02 | 0.27+0.01 | 30.2+1.7 | 53.9+1.2
half | after 2weeks | 49.9+5.2 | 0.47£0.07 | 0.42£0.02 | 0.28+0.01 | 41.9£1.6 | 89.1+3.5

M.C* : Moisture Content.
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