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Abstract

BACKGROUND: Ammonia gas emitted from nitrogen
fertilizers applied in agricultural land is an environmental
pollutant that catalyzes the formation of fine particulate
matter (PM2.5). A significant portion (12-18%) of nitro-
gen fertilizer input for crop cultivation is emitted to the at-
mosphere as ammonia gas, a loss form of nitrogen fertil-
izer in agricultural land. The widely practiced method for
fertilizer use in agricultural fields involves spraying the
fertilizers on the surface of farmlands and mixing those
with the soils through such means as rotary work. To test
the potential reduction of ammonia emission by nitrogen
fertilizers from the soil surface, we have added N, P, and
K at 2 g each to the glass greenhouse soil, and the ammo-
nia emission was analyzed.

METHODS AND RESULTS: The treatment consisted of
non-fertilization, surface spray (conventional fertiliza-
tion), and soil depth spray at 10, 15, 20, 25, and 30 cm.
Ammonia was collected using a self-manufactured verti-
cal wind tunnel chamber, and it was quantified by the in-
dophenol-blue method. As a result of analyzing ammonia
emission after fertilizer treatments by soil depth, ammo-
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nia was emitted by the surface spray treatment immedi-
ately after spraying the fertilizer in the paddy soil, with no
ammonia emission occurring at a soil depth of 10 cm to 30
cm. In the upland soil, ammonia was emitted by the sur-
face spray treatment after 2 days of treatment, and there
was no ammonia emission at a soil depth of 15 cm to 30
cm. Lettuce and Chinese cabbage treated with fertilizer at
depths of 20 cm and 30 ¢cm showed increases of fresh
weight and nutrient and potassium contents.
CONCLUSION(S): In conclusion, rather than the current
fertilization method of spraying and mixing the fertilizers
on the soil surface, deep placement of the nitrogen fertil-
izer in the soil at 10 cm or more in paddy fields and 15 cm
or more in upland fields was considered as a better fertil-
ization method to reduce ammonia emission.

Key words: Ammonia(NH;), Fertilizer deep placement,
Nitrogen, Reduction, Soil depth

ME
71 e AEA WlEY BAQ 8349 20199 o784
AA AN 2 “(CAPSS) Azl wh=d vl ghEuele]

TS 9I7F 316,299 019111
FYFelA wiEE I vlE
2 5.9%¢91 17} 18,799 0|t}

o] = 79.8%%) 244 335%0]
25 AHgee w49 HiES
IE Yol 7AlE F7] FollA



Reducing the Effect of Ammonia Emissions from Paddy and Upland Soil with Deep Placement of Nitrogen Fertilizers

231

LIk

\DFE

A(PM25)E FAsHr] Sl 28
ot 129 B4 F Sz Wy e
SHL Z‘”ZHHH A g 2w

FF

o
N

N
<

02 ol
o ol to
ol
o,

;Y

e

p
R

N
N

%&SO”T P
T

lﬂ
o =

HU
i o e

o

e
3
H

Il

ox H

it
i o2
oAy
o g

1o g
—_ [
n»
—_
o
R
N
=~
o
o,
i
o
2
~
)
il

Sl
EY
> o o

ok

©

ol
2
D

o 9
=
e
1,

Ir

=
E
_>.:
a
1'.1
:N:
M=
il
1 4o
%
B
Jiz
T
b

e b

o rir ¢2 e

M > w30 Mz o o rff
ol N

o n{u Jo ¢
o
to
H
jud)
l:ru
32
_}L
I,
o
H

>

ol N o\

:l:?

= o
1%
E
o Ty

>~
el
o

ol 20199 OECD -3 A)3e] w= A
228 kgha'olth w744 w9 Jﬂ]

=ollA AAHEE AlslEolA %%%77} ] ??J 37] sk
o] ASAM(2JE i) E At gloy, AAHcZ = 2

] .Z_
EQo] 31 itk B 4= gl o]of wh} =oll Al&-3t
AxpgE dryolg 3AkE]al AEEo A A nitrifi-
cation), $HZollA
Az, opibslz A, Aash T2 AN 7IAR wEEo] F¢
Fo] W TAFo] ) H AulE 3l =l
Y= A F FUF 36.7% % FAETH2). w3 Ak
SPJERl W Eofel Ay AAn|FE AakoR ) vt
=T 6 T T

© YEYol &S dAsk= HlE A WS sk ¢

el 9]

3132 kg-ha'® OECD 39= & Eain
Elg] &9 Zo]2l 10-15 cm o] Fx &2 FollMut 2.9}
3 e 22 (denitrification) ol 2] dAiks}
= w9 Az
E7E Yol FAL S fFETel @ 4 o= £
Aol 93 §EF TOow f49 F Qlrk wehd, B AP

F 712ARE 2] A8k sl

B ool 2021 10€4E 2022 69714 W& S5
ojAHe] AT FH P el A
Tl
Zo|d EAH|ZE &g
& ol AHzJstr] flste] A4 17 am, =
0] 50 cm, EWZ 200 cm?9] o}gd EokdHS A|&ale] AF
Satoleh Heue-2 ), BHAE Eokzlo] 10, 15, 20,
25 4 30 em$ith B
20, 25 % 30 cmell 24, £/9%1n], A3kl
P: K§_7l—71—2g zg zg_% ‘4,:;]
FAZE = Bk 14 kg, 2

=

Table 1. Chemical property of soil used in lab experiment
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Soil pH EC OM  Available P,Os T-N mg kg’ Ex. Cations (cmol kg")

type  (1:5) (dS/m") (gkg')  (mgkg") (%) NO+N NHsN  Ca K Na Mg
Paddy 67 0.35 21.9 437 0.96 45 6.4 657 033 014 242
Upland 56 0.29 46 70.3 0.61 17.9 338 400 024 012 154
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Table 2. Chemical property of soil used in field experiment

pH EC OM  Available P05  T-N mg kg’ Ex. Cations (cmol kg™)
(15 (dS/m™) (g kg") (mg kg™) (%) NOs-N NHsN Ca K Na Mg
47 0.33 13 232 0.01 104 683 061 029 005 072
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(ammonia trapping by using vertical wind tunnel chamber)

Fig. 1. Scene of lab experiment.
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Fig. 2. Reducing effects of fertilizer deep placement on ammonia emission in paddy soil and upland soil.

NF : No fertilization, SS : Surface spray, FDP : Fertilizer deep placement
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Fig. 3. Concentration change of NH,'-N and NO;™-N in the soil after 30 days of urea fertilizer treatment by soil depth.

One repeat mineral analysis, SS : Surface spray, FDP : Fertilizer deep placement
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Fig. 4. Effects of fertilizer deep placement on growing responses of lettuce and Chinese cabbage.
SS: Surface spray, FDP: Fertilizer deep placement

Table 3. Effects of fertilizer deep placement on growing responses of lettuce and Chinese cabbage

lettuce Chinese cabbage
Treatment leaf number fresh weight fresh weight
(no. plant) (g-plant) SPAD (g-plant)
No fertilization 10.0 d 49 c 213 b 352 ¢
Surface spray 21.0 ¢ 1193 b 231 b 109.2 bc
FDP 20 cm 263 b 130.6 b 321 a 170.1 b
FDP 30 cm 33.0 a 250.7 a 357 a 360.3 a
LSR* 33 77.0 5.7 79.9
LSD** 5% * * * *

FDP: Fertilizer deep placement, * Least significant reange, ** Least Significant Test, Letters on the column represent
significantly difference at LSD 5% probability
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