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Abstract developed deep fertilization device, and ammonia emis-

. . . . sions from barley, garlic, and onion fields were examined.
Nitrogen fertilizers applied to agricultural lands for crop

e L . Conventional fertilization (surface application) and deep
cultivation can be volatilized as ammonia. The released

fertilization (soil depth of 25 ¢m) were conducted for
analysis. The fertilization rate was 100% of the standard
fertilization rate used for barley, and deep fertilization of
N, P, and K fertilizers was implemented. Ammonia emis-
sions were collected using a wind tunnel chamber, and

ammonia can catalyze the formation of ultrafine dust
(particulate matter, PM2.5), classified as a short-lived cli-
mate change pollutant, in the atmosphere. Currently, one
of the prominent methods for fertilizer application in agri-
cultural lands is soil surface application, which comprises

. o ] quantified subsequently susing the indole-phenol blue
spraying the fertilizers onto the soil surface, followed by

o o ) . : . method. Ammonia emissions released from the basal fer-
mixing the fertilizers with the soil. Owing to the low nitro- o v . . .
tilizer application persisted for approximately 58 d, begin-

gen absorption rate of crops, when nitrogen fertilizers are e RO ey & T | e T e i

applied in this manner, they can be lost from land surfaces

o i o tional treatments; however, ammonia was not released
through volatilization. Therefore, investigating a new fer-

L c ] . ) from deep fertilization. Moreover, barley, garlic, and on-
tilization method to reduce ammonia emissions and in-

o N . : ion yields were higher in the deep fertilization treatment
crease the fertilizer utilization efficiency of crops is nece-

. . than in the conventional fertilization treatment. In con-
ssary. In this study, to develop a method for reducing am-

] o ) . ) ) clusion, a new fertilization method was identified as an al-
monia emissions from nitrogen fertilizers applied to soil

. " ternative to the current approach of spraying fertilizers on
SUfevesydcepieniliztionyasiconducle Qb metincly) the soil surface. This new method, which involves inject-

ing nitrogen fertilizers at a soil depth of 25 cm, has the po-

* Corresponding author: Sung-Chang Hong ) . . .
Phone: +82-63-238-2501: Fax: +82-63.238-3825: tential to reduce ammonia emissions and increase the

E-mail: schongcb@korea.kr yields of barley, garlic, and onion.
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Fig. 1. Fertilizer deep placement using a newly developed deep fertilization device.
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Table 1. Chemical property of soil used in field experiment
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55 0.26 6.4 007 203 323 023 031 2.4 10.1 89.3

fg. 0.4

% 0.1
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£
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Fig. 2. Reduction effects of fertilizer deep placement on ammonia emission in barley cultivation using a newly developed
deep fertilization device (SS: surface spray, FDP: fertilizer deep placement).
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ot HASARIE sl 71AEE E st sigith
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A A AypE
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A Eo7F BEFIALE splist avte] ofst Aow FHH
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TRt oF 373 A A= TS Ve A

a a
0
fresh weight leaf number plant height
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Fig. 4. Effects of fertilizer deep placement on growing resp-
onse of barley. Letters on the bars represent significantly
difference at LSD test 5% probability (average, n=10).

AeTs B z2l0] 25 emell W&} A8k glof Hee
et mEshs 7IREeRt o] ARl wiEow v
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AH] A 2ol

= o])ﬂ—"

(Surface spray)

(Fertilizer deep placement)

Fig. 3. Barley, garlic, and onion experiment field at maturing time after fertilizer deep placement treatment.

Table 2. Effects of fertilizer deep placement on yield and yield components of barley

Panicle number

Grain number per

1,000 grain weight Grain yield Straw weight

Treatment (3.3m?) panicle () (g/3.3m%) (g/3.3m’)
SS 1,608 30.6 37.4 1,798 2,087
FDP 1,762 34.6 37.9 2,275 2,266
LSR 546 14 7.9 406 468
LSD (P<0.05) NS NS NS * NS

SS: surface spray, FDP: fertilizer deep placement at 25 cm depth, LSR: least significant range, LSD: least significant dif-

ference test
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Fig. 5. Effects of fertilizer deep placement on growing response of garlic and onion. Letters on the bars represent significantly

difference at LSD test 5% probability (average, n=10).
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Fig. 6. Effects of fertilizer deep placement on yield responses of garlic and onion (SS: surface spray, FDP: fertilizer deep

placement at 25 cm depth).
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Du 5{3]¢] A7d¥e} fiAkeh duts ekt
Wu 5{7]& A5AH] 25 em AR oMEERL vlEo]
30.8% TS AaFEv} Aol aEE o
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=

Table 3. Effects of fertilizer deep placement on yield responses of garlic and onion

Garlic Onion
Treatment Bulb Leaf, stem Total Bulb Leaf, stem Total
weight (g) weight (g) weight (g) weight (g) weight (g) weight (g)
(A) (B) (C=A+B) (4) (B) (C=A+B)
SS 34.0 24.6 58.6 156.0 57.6 203.3
FDP 52.6 47.0 99.6 304.6 473 374.6
LSR 10 8 18 98 26 126
LSD (P<0.05) * * * * NS *

SS: surface spray, FDP: fertilizer deep placement at 25 cm depth, LSR:

ference test

least significant range, LSD: least significant dif-
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