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Abstract cultural land was set in Iksan, Jeollabuk-do.

METHODS AND RESULTS: This study attempted to
obtain the ammonia emission coefficient by the treatment
of the composite fertilizer (N-P,0s-K,0=12-7-9), and the
flux was measured using a dynamic flow-through cham-
ber method. As for the chamber, a total of 12 chambers
were installed repeatedly in 4 zones and used to develop
emission coefficients. Using compound fertilizers during

BACKGROUND: Ammonia is known as a precursor to
fine particulate matter, and according to CAPSS, annual
ammonia emissions in the agricultural sector were
249,777 tons as of 2018, accounting for about 79.0% of
Korea's total ammonia emissions. In particular, ammonia
emissions from agricultural land increased by 19,566 tons

o . ..
(10.2%) compared to the previous year. The Ministry of fruit tree cultivation, the ammonia emission coefficient

was evaluated as 10.4 kg NHs/ton for pears and 15.3 kg
NHjs/ton for apples. The reason why the ammonia emis-

Environment is setting emission statistics using the am-
monia emission coefficient developed in Korea in 2008,
but researchers in the agricultural field regard it as a co-
efficient that does not reflect the reality of Korea's agricul-
tural environment. Accordingly, in order to develop am-

sion coefficient according to the use of composite fertil-

izers was calculated higher for apple cultivation is be-

. o ] S lieved to be due to the relatively high pH concentration of

monia emission coefficients from the cultivation of ap- .
apple orchard soil.

CONCLUSION(S): This study may provide basic data for

upgrading the ammonia emission coefficient when using

ples and pears, Korea's representative fruit type, test agri-

*Corresponding author: Jin-Ho Kim
Phone: +82-63-238-2492; Fax: +82-63-238-3823;
E-mail: water@korea.kr

composite fertilizers in agricultural land. In the future, it
might be necessary to upgrade the calculation of emis-
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sions through the development of ammonia and fine par-
ticulate matter emission coefficients considering the agri-
cultural environment of Korea.

Key words: Ammonia emission, Compound fertilizes, Air
pollution, Agriculture, Orchard

M B

20189 71, FHFAE AZE YR o} wiEH 249,777
Eox fEuvEt AA tEuyel wiEF 315975 B9 <oF
79.0%% A8k Qlek 3 = b AR B AE o] )
29, 5YFEe A v 5,442 £(2.2%) 718k v
SAMEY AT ST 2 dileletar Bt v
T gl mE tyol wiEd WA wRio] Sl HIEAL
L5737 Fr2 Adoid] 19,566E(10.2%) 57k Ao
vkEbsTh et yok= 2xF A4 miAEA] A=A o]
WSS Eoto] 2u|AHAE HAYAZITH1]. 181t EHtok
oA dEUok= ofF ]l BT AAng® st BEY, o
A 99 Ar® AAFETL 20199 25 ZuAwH A 291
EAR AES womA oo wE Zhg g Aets
Haka Qlth2]. AanEs 4 9E T/ 4 el
upet 250 Ak o] g &S WAL Ah FAES A
AlAoF 3.

STHEHHAE FAE U7] 29 A ~RI(CAPSS;
Clean Air Policy Support System)’d €] =%5-3}% 5%of
o] wiE A 9 vl kR Yol wiEAlS A ATt
£ A3t gtk HlEAME-EEA] Fak 85 QY o}
SATE AR, 948 EYN|EE A9J3 8% vl
94 US EPA HWIEAITE oF % Q1&ata otk s-Evket
oA 7H o] ARSI 9= 24 B3] 4, 2008

el ol wiEAIRTE R AR A 131 0]

Yok WjE A% Ade] Bad Aol
2 AT FR08) AP 2R Al

£ ghurol MESYS et S, AR o]

A 219 A, o) el AR AT, o

(b)
Fig. 1. (a) Pear orchard, (b) Apple orchard, () Ammonia measuring instrument.
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Table 1. Amount of applied fertilizer

Treatment

Apple fertilizer

Pear fertilizer

Label  Plot No. kg N /ha application level Label  Plot No. kg N /ha application level
g/chamber g/chamber

A-1 1 A-1 1

A-2 5 0 0.0 A-2 5 0 0.0
A-3 9 A-3 9

B-1 2 B-1 2

B-2 6 50 2.0 B-2 6 25 1.0
B-3 10 B-3 10

C-1 3 C-1 3

2 7 (Stail(()ioard) 41 2 7 (Star?gard) 20
C3 11 C3 11

D-1 D-1 4

D-2 8 200 8.2 D-2 8 100 4.0
D-3 12 D-3 12
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Table 2. Chemical properties of soil
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A=

Stz A0 Mg Lot HIESY

wf FrelA Bl Algel wE ghryol HH*E**
%64 ° 21y 3 o]HH 12 7017]]_1] ok 26401 e
apoict. 219 62 21 Fu|(F3MIE[12-7-9]) F, AH]
(AL 71E) dRYol wiEES 74120 kg N/ha) ©
H| o}
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Classificati Sample PH EC OM  Av. P,Os Ca* K Mg* Na" TN
assification

number dS/m g/kg  mg/kg cmol/kg cmol/kg cmol/kg cmol/kg %

Topsoil 1-1 7.3 0.6 19.8 632.3 10.04 0.33 3.62 0.09  0.10

Subsoil 1-2 7.2 0.5 16.4 397.1 8.95 0.29 351 011  0.09

Apple  Topsoil 2-1 7.1 0.8 15.6 403.0 6.44 0.27 227 0.09  0.09

(21.Mar)  Subsoil 2-1 7.3 0.5 121 367.5 6.03 0.24 2.28 0.14 0.06

Topsoil 3-1 6.9 05 21.8 560.7 8.57 0.32 3.38 007 0.0

Subsoil 32 6.9 05 15.4 462.3 7.08 0.34 3.36 010  0.08

Average 7.1 0.6 16.9 470.5 7.85 0.30 3.07 010  0.09

Topsoil 1-1 6.8 0.54 14.8 162.8 5.19 1.04 1.91 0.02  0.10

Subsoil 1-2 6.9 0.45 11.9 153.4 5.28 1.07 225 0.06  0.09

Apple  Topsoil 2-1 7.3 0.48 13.0 184.4 6.51 1.04 2.89 0.06  0.09

(21.0ct)  Subsoil 2-1 7.2 0.51 17.4 184.4 6.80 1.05 2.92 0.06  0.11

Topsoil 3-1 7.3 0.45 16.5 189.7 6.38 0.72 2.33 004 011

Subsoil 3-2 7.1 0.46 17.9 214.0 6.55 0.60 242 005 011

Average 7.1 0.5 15.3 181.4 6.12 0.9 245 0.0 0.10

Topsoil 1-1 6.0 0.3 213 4443 7.05 0.67 2.60 0.03  0.13

Subsoil 1-2 6.4 0.3 20.8 220.3 7.53 0.57 2.74 004 011

Pear Topsoil 2-1 6.7 0.4 21.6 144.0 7.32 0.92 2.92 003  0.11

(21.Mar)  Subsoil 2-1 6.5 0.3 11.9 185.0 5.99 0.71 2.63 0.05  0.06

Topsoil 3-1 5.9 0.4 227 2359 5.39 0.89 2.49 0.02  0.10

Subsoil 32 5.7 0.4 17.5 183.6 5.38 0.63 2.24 0.03 0.8

Average 6.2 0.4 19.3 2355 6.44 0.73 2.60 0.03  0.10

Topsoil 1-1 7.2 0.69 23 246.1 10.92 0.92 2.15 0.02 0.6

Subsoil 1-2 7.1 0.78 15.5 195.3 8.32 0.77 226 0.02 012

Pear Topsoil 2-1 6.2 0.26 14.0 103.9 4.88 0.90 2.13 0.01  0.09

(21.0ct)  Subsoil 2-1 55 0.21 6.7 66.8 2.19 0.75 1.08 001  0.04

Topsoil 3-1 6.4 0.30 10.2 161.1 4.96 1.08 2.19 001  0.07

Subsoil 3-2 6.5 0.33 12.7 159.1 5.34 0.94 2.16 001 0.8

Average 6.5 0.4 13.6 155.4 6.10 0.89 1.99 001  0.09

Range of soil chemical — ¢475 5 2030 300550 5.0-60 050-0.80 1.5-2.0 - -

characteristic




370 Kim et al.

0.050 -4 350.0
== 0 kg N/ha
—= 25kgN/ha Compound fertilizer(12-7-[9]) °
¢ Standard 50 kg N/ha 1 3000
0.040
—A- 100 kg N/ha o
c ® Monthly accumulated precipitation (mm) - 3N 1 =00
S =
% -E 0.030 £
£ - 4 2000 £
Y _g .":
E 2 o0 | 1{ 1500
4 1000
0.010 |-
50.0
0.000 - 0.0
A N > Q U Y 53 o g Y 2 v 3 U Wy 53 o N S “ & o O J A <J 9\
'v“"&') 'v""&y » 9'0"&9 '»”'s‘? w”'&’y 0@-’”0 Qw’* \,m'* mm’* 1?& 'v""do 1"'66 '»“'éew '»“"é,w w“'sow '»”66 O* w“é g si* ”ﬁ'\”&@“ 1?@’»'0@‘» 1"'@‘"0'&9 w“'@w w“'&% w“'QQ W 10 9099
Days afert treatment
Fig. 2. Season fluxes of ammonia gas measured with soil surface in pear orchard.
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Fig. 3. Season fluxes of ammonia gas measured with soil surface in apple orchard.
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Fig. 4. Ammonia emission factors for compound fertilizers: (a) Pear orchard, (b) Apple orchard.

Table 3. Comparison of ammonia emission factors

Emission Typg S of NH; Emission factor (kg NH;/ton)
source fertilizer
CORINAIR”  USEPA” NIR? This study
Use of Compound 10.4 15.3
fertilizer fertilizer 20.0 48.0 759 (Pear orchard) (Apple orchard)

12.9

3 EUROPE, CORINAIR

Y US EPA, Development and selection of ammonia emission factors, final report, 1994
9 NIER, A Study on a guideline for the estimation of a national air pollutants emission(1l), 2008

selal 9.
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Aol A E wEATe 7= =u-9] HeHIE o
Ruob wiEAleel vlask A3, f319] CORINAIRYE ©]
L6, US EPAE °F 374, ¢eluet wiEAls Hrhs o
5.8t w2 7102 YEpgtHTable 3).
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