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Figure 1. Outline of GHG measurement facility (upper

placement), and overview of gas trapping chamber
(lower schematic).
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Table 1. Chemical components of compost samples.

Mois- Weight Ve T-N
ture N pH EC ON (grogss) (gross) (gross) NH-N NO-N NOsN
Season Time File % % %/ DM mScm kg kg kg mg/kgDM  mg/kgDM  mg/kgDM
Sn  Ini Urea 482 447 39 8.9 46 9.8 1,388 620 27.8 1,243.1 144 124
(1.6) (1.6) 0.1) (0.1) (25.3)
Sn FAn Urea 270 56.9 4.4 87 39 8.6 604 310 1741 501.6 45 95.9
(0.5) (0.7) (0.00 (0.0 (25.9)
[44% [50% [62%4 [40%
Sn i Qi 57.3 36.8 28 77 6.0 14.4 1,390 511 16.7 5,185.0 36.3 285
(3.2) (3.2) 0.1) (0.0
Sn  FAn Qi 233 60.2 37 87 34 9.3 626 267 13.2 962.3 1.8 76.7
(0.7) (2.2) (0.0 (0.0
[45%] [52%4 [79%4 [194
Wt Ini Urea 634 305 7.8 87 37 5.0 1,509 553 433 1,764.4 0.0 26
(2.4) (1.8) 02 (00 (02 (135.5)
Wt Fn Urea 53.0 375 4.8 9.2 3.2 7.2 598 267 127 779.8 0.0 24
(1.5) (1.9) 0.1) (000 (0.0 (57.6)
[40% [48%4 [294 [44%
Wt Ini Qi 62.3 30.1 3.3 7.2 26 13.0 1,507 454 18.6 3758 0.0 12.8
(1.9) (1.1) 0.1) (0.0) (0.0 (62.3)
Wt Fn Ol 441 43.1 4.1 84 27 87 838 350 183 125.7 5,327.9 418.0
(1.8) (2.4) 0.1) (0.1) (0.1) (1.6)
[56% [77%4 [99%4 [33%4

Sn, summer; Wt, winter; Ini, initial (raw); An, final (dried); Urea, urea addition manure; Qil, cooking oil addition manure; VS
volatile solids; T-N, total-nitrogen; EG, electrical conductivity; C/N, carbon to nitrogen ratio; NH,-N, anmonium-nitrogen; NO,-N,
nitrite-nitrogen; NO;-N, nitrate-nitrogen. The values represent the average (standard deviation) [residual rate].
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Figure 2. Fermentation temperature variation in
summer and winter condition.

al , Compost cutback with machine, and sampling to analyze
compost; Qil, cooking oil addition; Urea, urea addition; Outside,

outside air temperature.
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Figure 3. NH; gas generation and odor index variation in summer and winter condition.
al , Compost cutback with machine, and sampling to analyze compost; BG (background), ambient air; Odor index, Value measured by
odor sensor. Index 40 isthe upper limit; *** P<0.001, Sgnificant difference by the repeated-measures ANOVA.
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Figure 4. N,O, CH, gas generation and odor index variation in summer and winter condition.
al , Compost cutback with machine, and sampling to analyze compost; BG (background), ambient air; *** P<0.001, Sgnificant

difference by the repeated-measures ANOVA.
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Figure 5. Number of ammonium oxidation bacteria (AOB) and nitrite oxidation bacteria (NOB) variation

of compost in summer and winter condition.
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Average
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NIR2015
Pigmanure composting  19.70 250 0.16

"National GHG Inventory Report of JAPAN (2015). Edited by
Greenhouse Gas Inventory Office of Japan (GIO), Center for
Global Environmental Research (OGER), National Institute for
Environmental Sudies, Japan (NIES.
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Original Paper

Patterns and quantities of odor and greenhouse gas
emissions from swine manure composting
with addition of cooking oil or urea

Motohiro FURUYA! Takashi OSADA? Akifumi OGINO?,
Keiko SHIMIZU™, and Akifumi FUKUZAWA™*
Yamanashi Livestock Experimental Station, Chuo, Yamanashi 409-3812,
2NARO Institute of Livestock and Grassland Science, Tsukuba, Ibaraki 305-0901
*Present: Yamanashi Seibu Livestock Hygiene Service Center, Nirasaki, Yamanashi 407-0024,

We examined the patterns and quantities of odor and greenhouse gas (GHG) emissions from
practical-scale swine manure composting using cooking oil and urea additives in summer and winter conditions.
After being adjusted to an approx. 70% moisture content, 1.5 tons (approx. 3 m’) of a swine manure and sawdust
mixture were piled in parallel chambers as the start materials. We established two composting wards as follows: 4%
(w/w) of the cooking oil (soybean, rapeseed; carbon to nitrogen ratio (C/N) 13.0-14.4; [Oil]) or 4% (w/w) of the
urea (nitrogen 46%; C/N 5.0-9.8; [Urea]). Both piles were stored in composting chambers (width 3.0 m x depth 3.0
m x height 2.2 m) under continuous ventilation (51 m3/hr), and composting was carried out with several turnings,
following the general procedure of swine farming. Throughout the 11 weeks’ composting in summer (September—
December) and in winter (November—January), the GHG and ammonia (NH3) concentrations, ventilation rate, and
temperature were measured every hour. We also measured chemical properties and the number of bacteria. The
NHj; emission and odor index were high from the start to 4 weeks, and the addition of oil significantly reduced
those indexes compared to the urea addition in both seasonal runs. No differences were observed in CH4 or N;O
emissions in the summer, but the N,O emission from the oil addition manure was rather high in the winter. The
results suggested that a difference in activity of microbes produced by the fermentation temperature influenced the

N,O emission.
Key words : cooking oil, greenhouse gas, NH;, swine manure compost, urea
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