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Abstract

BACKGROUND: Concerns have been raised about the
impact of recent high concentrations of fine dust on human
health. Ammonia(NH;) reacts with sulfur oxides and ni-
trogen compounds in the atmosphere to form ultrafine
ammonium sulfate and ammonium nitrate (PM2.5). There is
a growing need for accurate estimates of the amount of
ammonia emitted during agricultural production. Therefore,
in this study, ammonia emissions generated from the culti-
vation of leafy perilla in plastic houses were determined.

METHODS AND RESULTS: Cow manure compost, swine
manure compost, and poultry manure compost each at 34.6
ton ha™', the amount commonly used by farmers in the field,
was sprayed on the soil surface. Just after spraying cow ma-
nure compost, swine manure compost, and poultry manure
compost, the ammonia was periodically measured and
analyzed to be 22.5 kg ha!, 22.8 kg ha', and 85.2 kg ha™',
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respectively. The emission factors were estimated at 70.0
kg-NH; ton-N, 62.8 kg-NH; ton-N, and 234.1 kg-NH;
ton-N, respectively. Most ammonia was released in the two
weeks after application of the compost and then the amount
released gradually decreased.

CONCLUSION: Therefore, it is necessary to improve the
emission factor through a study on the estimation of
ammonia emission by type of livestock manure and major
farming types such as rice fields and uplands, and to update
data on the production, distribution, and sales of livestock
manure.

Key words: Ammonia, Emission Factor, Manure Compost,
Particulate Matter, Plastic House
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Table 1. Chemical property of soil used in this study
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Fig. 1. Material components of manure composts used in this study (a) CMC: Cow Manure Compost, (b) SMC: Swine
Manure Compost, (c) POMC: Poultry Manure Compost.

Table 2. Chemical property of manure compost used in this study

T-N T-P NH,-N NOs;-N
Year Compost (Pl emy oy N oo %)
2019 POMC 7.1 4.45 31.4 19 49 1.56 1.57 0.15 0.022
CMC 7.8 7.54 42.6 12 43 3.28 1.61 1.37 0.003
2020 SMC 8.6 2.13 36.0 21 43 1.67 4.30 0.20 0.013
POMC 8.3 3.20 40.5 19 37 2.13 1.42 0.47 0.001

CMC: Cow Manure Compost, SMC: Swine Manure Compost, POMC: Poultry Manure Compost
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Table 3. Amount of compost and nitrogen content used in this study from 2019 to 2020

Amount of application Nitrogen content
Year Compost (Mg hal) (kg ha)
2019 POMC 34.4 369.3
Control - -
CMC 11.0
2020
SMC 21.7 369.3
POMC 17.0

Control: no manure compost, CMC: Cow manure compost, SMC: Swine manure compost, POMC: Poultry manure

compost

Wind tunnel mpinger
chamber

(b)

Fig. 2. Wind tunnel chamber modified from Jeon(2008), wind tunnel chamber installed at the actual research site(a).
diagram of acid trapping method using wind tunnel chamber(b).
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A = cross sectional area (m?)
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D = fan diameter (m)
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Fig. 3. Air temperature(a), soil temperature(b), and moisture(c) of plastic-house and open field. DAT: Daily Average
Temperature, DAST: Daily Average Soil Temperature, DAM: Daily Average Moisture.

Fig. 4. Composting and ammonia capture using wind tunnel chamber in plastic house. Composting(a), sampling for
analysis(b), rotary work(c), wind tunnel chamber installation(d), plowing(e), and wind tunnel chamber reinstall(f).
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Fig. 5. Ammonia emission (a) and cumulative ammonia emission (b) of poultry manure compost during the application
and three time plowing in plastic house. Replication = 3, Standard deviation = 6.26.
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Fig. 6. Measurement
growing leafy perilla.
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of ammonia emission by using modified small wind tunnel chamber in plastic house during
(a) after seeding, (b) early growing stage, (c) leaf yielding stage.
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Fig. 7. Ammonia emission of poultry manure compost depend on the different four application level.
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Fig. 8. Ammonia emission(a) and cumulative ammonia emisssion(b) of cow manure compost, swine manure compost,
and poultry manure compost during the application and three time plowing in plastic house. Replication = 3, Standard
deviation = 1.27 CMC: Cow manure compost, SMC: Swine manure compost, POMC: Poultry manure compost.

Table 4. Ammonia emission and emission factor with cow manure compost, swine manure compost, and poultry manure
compost application in plastic house for leafy perilla cultivation

Year Compost Ammonia emiision Emission factor
(NHs-kg ha™) (kg NHs-ton N)
2019 POMC 78.9 217.2
CMC 255 70.0
2020 SMC 22.8 62.8
POMC 85.2 234.1

CMC: Cow manure compost, SMC: Swine manure compost, POMC: Poultry manure compost
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Table 5. Poultry manure compost volatilized gaseous components

Ranking Compounds name 1st 2nd 3rd 4th 5th Ave. Con.
(ppm)
1 ammonia 99 127 61.8 170 190 129.6
2 acetaldehyde 16 20 15 58 65 34.6
3 nitrogen dioxide 36 30 29 25 34 30.7
4 acetone 6.4 6.7 13.6 38.7 37.5 20.6
5 ethylmethylsulfide 74 9.6 16.1 29.2 28.3 18.1
6 ethyl chloride 13.0 11.0 26.0 13.0 10.0 14.6
7 2-methyl-2-propanol 5.6 5.7 9.0 7.8 10.2 7.7
8 trimethylamine 6.2 17 59 52 3.1 44
9 3-mercapto-1-propanol 2.3 22 5.6 3.4 4.5 3.6
10 ethyl heptanoate 44 4.2 2.1 2.7 1.9 3.1
11 propanoic acid 2.7 3.0 2.9 2.6 2.2 2.7
12 butanone 17 2.0 2.3 35 4.3 2.7
13 butanal 1.5 4.4 17 1.9 2.6 24
14 3-methyltetrahydrofuran-3-one 24 2.1 33 12 2.0 2.2
15 methacrylicacid 2.4 1.8 2.0 1.9 2.0 2.0
16 diethylsulfide 1.0 23 2.6 1.5 22 1.9
17 3-methylthio-2-butanone 22 1.5 2.8 1.2 1.3 1.8
18 dimethyl sulfide 0.76 0.68 3.75 2.00 1.25 1.7
19 acetoin 1.9 1.7 1.7 1.0 1.3 1.5
20 styrene 1.8 1.5 1.2 1.3 1.2 1.4
21 1,4-butyrolactone 0.88 1.22 1.10 1.28 1.08 1.1
22 gamma-octalactone 0.58 0.73 0.61 0.90 0.52 0.7

Ave. Con.: average concentration
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