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Abstract

BACKGROUND: Ammonia is a causative substance for
the fine particulate matters (PM,s) and generates dust
through atmospheric reactions. Agricultural sector ac-
counts for 79.3% of ammonia emissions in Korea. Urea and
composted organic fertilizer (COF) are used in the soil for
the purpose of supplying nutrients in grapevine orchards.
This study was conducted to investigate estimates of ammo-
nia emission and examine fruit quality from the rain proof
cultivation of the ‘Beni Balad’, applied by urea and COF to
the soil.

METHODS AND RESULTS: Urea, COF1, and COF2
were applied at the rates of 119, 135, and 271 kg ha™' res-
pectively. Ammonia emissionwas measured using a dy-
namic flow-through method.

CONCLUSION(S): Ammonia emissions by urea and COF
treatments to ‘Beni Balad’ soils under rain proof cultiva-
tion were calculated to be 2.63, 12.95, 2.05, and 3.97 kg
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NH;-N ha™' day™, respectively for the control, urea, COF1,
and COF2. Urea soil application increased soluble solids,
firmness, and anthocyanin content in fruits at harvest, and
COF1 application increased the soluble solids and
anthocyanin content. For all the treatments, acidity
increased in the harvested fruits.

Key words: Ammonia emission, Composted organic
fertilizer, Fruit quality, Grape, Urea
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E FHOE 50 cm ol AAJEtoi(Fig. 1) NH;E 2548}
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method)S &3] spectrophotometer (UV mini 1240, Shimadzu,
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A 3t A g 79) F 793 0 S 2406
Lem, Chambert 21 T2 572 57431 (Fig. 2).
i€ NH;= Eq. (D3 2ol AHEsSiey 7).

f(NH3)=V x conc. x 10° x pNH; x Uyx U, x U, 1)

f(NH3)%= NH; 2% (mg N m? h™), iz W #39)(L),
conc.i= NH; &% (volum-ppm), pNH;+= 5o & t)7]

Acid trap
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Vacuum pump
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Fig. 1. Scheme of the installed chamber and measurement set-up for soil surface ammonia fluxes.

Table 1. Chemical properties of composted organic fertilizer (livestock manure) in experiment

pH oM EC TN NH-N  NO»-N P,0s K Ca Mg
(1:5) (%) (dSm™) (%) (%) (%) (%) (mg kg™) (%) (%)
8.86 33.63 21.0 0.92 0.21 0.21 1.37 0.97 1.07 0.38
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Fig. 2. Seasonal change of ammonia emissions from soil applied with urea and composted organic fertilizer (COF) in
‘Beni Balad’ grapevine for 60 days in 2021 year. *Vertical bars denote standard errors of means (n = 3). ® Urea(nitrogen
active ingredients) 119, COF1 135 and COF2 271 kg N ha” soil treatment were applied on the Apr 7 in 2021,

respectively.
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SPSS Inc., Armonk, NY, USA)S ©]&3}o] ANOVA Z3}
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Table 2. Ammonia emissions for 140 days as affected by
soil treatment of urea and composted organic fertilizers
(COF) in ‘Beni Balad’ grapevine

Accumulated amount of

Treatment” NHszemission
(kg NHz-N ha'season™)
Control 2.6 b?
Urea 13.0 a
COF 1 21 Db
COF 2 40 b

Y Urea 119 (nitrogen active ingredients), COF1 135 and
COF2 271 kg N ha' soil treatment were applied on the Apr
7 in 2021, respectively.

® Mean separation within columns by Duncan's multiple
range test at 5% level.

F71=0] 30% $HrEo] alo] o]® Qlate] EqkujelA S
Uop &l 22 710w AT David F{10] Ak
0 9 AN AIRE QI8 NH; 71A] 2o F7st
ohal ste] 2 Al Aol A ow dXsigich v
Aol ARE H]59] AAaghn Aol weth kol
Aol Zpol7t ¢lg Ao s £y Fdst A5 A
Q&) wehA] E % ‘Beni Balad’ 4] Urea 4 F-<7-714
H|E Ao gt dRUol wjE® Al 7|25 s 4§
o] 7fFsd o= Aeter)

EY 2 gHo| B2IHE sk

Urea ¥ COF EFA gl e 578 A| B4 pH, EC,
71E(0M), AHA(TN), HAFEE A (Nitrate nitrogen) &>
A7t zte)7t gllo, dRYolEl A (Ammonia nitrogen)
= COF2 Aol =tkFig. 3). FaESIANP), XSAZE
(K), A8V Z(Ca) 2 A2t Aol7} glslon), 218Hy
m1ul45(Mg), A SHAIUEFNa)S Urea @ COF1 A2l
A sl W AvkE YERISITHTable 3, Fig. 3). ©]9t
EE A= Urea 3 571405 Aol gfsto] FA2]H
o AR FrEke] wol Jeht AR F5E, ofdH AR
o] &g F ZUA AU AF7F RSTE 55 Al
e F714% FEE HW(Table 4), TN s%E COF2
A2lellA A43klal COF13 Blwg w) 0.1% 7H4skalch
P2} K F5E COF1 Aol F718199 04 Ca®l Mg F5+
z2o]7F §lYk. Kang 5111 3% “Campbell Early’ol|A]
A A BEoh) Aty AashaRe da wh) 7o) =
opel wh}t tha F7ksh= AEo] ot dAAHow A
2 ST el d|ko] ol Ao whet v AAaF
g2 FohslthaL ailey. et & Aol AAagEe
zfo]7} glo] ARtE = A3E YehliGith olejst A= &
& A1E HIRS] FRel wet Aolrt ol AoE ddE ek
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Table 3. Effects of soil treatment of urea and composted organic fertilizer (COF) on mineral nutrition contents of ‘Beni Balad’
grapevine orchard soil at harvest

Ex. cations (cmol” kg™)

Treatment® AV—P2Q15
(mg kg™) K Ca Mg Na
Control 852 a” 225 a 1048 a 438 a 1.60 a
Urea 797 a 2.30 a 8.40 a 347 b 083 b
COF1 772 a 246 a 8.94 a 349 b 0.89 b
COEF2 759 a 1.77 a 9.19 a 3.77 ab 1.33 ab

) Urea 119 (nitrogen active ingredients), COF1 135 and COF2 271 kg N ha soil treatment were applied on the Apr
7 in 2021, respectively.
® Mean separation within columns by Duncan's multiple range test at 5% level.
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Fig. 3. Effects of soil treatment of urea and composted organic fertilizer (COF) on pH, EC, OM, and total nitrogen
contents of ‘Beni Balad’ grapevine orchard soil at harvest.

% Urea 119 (nitrogen active ingredients), COF1 135 and COF2 271 kg N ha™ soil treatment were applied on the Apr
7 in 2021, respectively. ® Mean separation within columns by Duncan's multiple range test at 5% level.

Table 4. Effects of soil treatment of urea and composted organic fertilizer (COF) on mineral nutrition concentration of
leaf stalk of ‘Beni Balad’ grapevine at harvest

Treatment® T-N P K Ca Mg
(%) (%) (%) (%) (%)
Control 021 ab” 0.64 ab 1.49 ab 115 a 0.65 a
Urea 0.23 ab 0.30 b 1.16 b 121 a 0.67 a
COF 1 0.27 a 0.69 a 1.77 a 1.50 a 0.68 a
COF 2 017 b 0.43 ab 1.35 ab 1.38 a 0.66 a

9 Urea 119 (nitrogen active ingredients), COF1 135 and COF2 271 kg N ha soil treatment were applied on the Apr
7 in 2021, respectively.
Y Mean separation within columns by Duncan's multiple range test at 5% level.



318

Moon et al.

22
e
5 20F
A
3
= 18}
D
P
<
£ 16t
=
(5]
=
S 14t
>
5
= 12F
H

10

Apr. 7 Apr.28 May.26  Jun. 29

Survey date

Jul.28

Chlorophyll content (SPAD)

52
50
48t
46 t
44 t
4t
40 t
38
36 |
34
32t
30

—A— Control ¥
—@— Urea
—=— COF 1
—— COF 2

Apr. 28 May. 26 Jun. 29 Jul. 28

Survey date

Fig. 4. Seasonal changes of trunk circumference and chlorophyll contents (SPAD) as affected by soil treatment of
urea and composted organic fertilizer (COF) in ‘Beni Balad’ grapevine.

% Urea 119(nitrogen active ingredients), COF1 135 and COF2 271 kg N ha™ soil treatment were applied on the Apr
7 in 2021, respectively.  Mean separation within columns by Duncan's multiple range test at 5% level.

Table 5. Effects of soil treatment of urea and composted organic fertilizer(COF) on fruit quality at harvest in “Beni

Balad’ grapevine

Fruit Fruit cluster(cm) Fruit Hunter value SSsC Acidit
Treatment® weight firmness (°Bx) %) y

(g) Length Diameter (V/kg) L a b X ‘
Control 630a ¥ 19.9a 15.3ab 0.54b 26.9a 6.2a 0.2a 18.2b 0.21b
Urea 630a 20.1a 14.4b 0.61a 27.2a 6.9a 0.6a 19.0a 0.24a
COF 1 629a 19.7a 16.9a 0.59ab 27.9a 11.6a 0.5a 19.2a 0.25a
COF 2 619a 20.3a 14.4b 0.57ab 29.0a 5.1a 1.1a 18.7b 0.25a

9 Urea 119 (nitrogen active ingredients), COF1 135 and COF2 271 kg N ha™ soil treatment were applied on the Apr

7 in 2021, respectively.

Y Mean separation within columns by Duncan's multiple range test at 5% level.

A& Apol= A el vlste] Urea A2l vldiske] 7k
319 oL} COF1 4 COF2 A 9= o7} St (Fig. 4).
%19] SPAD Ak A7 21 Fofli= thE A2t} COF2
A27F froletAl S7kekla, 299 2 604 Folli= AR A}
o7} giglom FEoll= Urea A7t 23] HAsigit
(Fig. 4). A28 %2 AR Table 58} 2t} 35, 2
©] 7] 9 ZAA(Hunter L, a, b FhHellE= 2ol glglon), 3
He AL Urea APolA F7ketglon, 7HA &S
Urea @ COF1 #2]olA 0.8~1.0 °Bx Z7}al3ith A Shake
Aol vlsl A A2 B F7kshke A3 YERHSIth A
21 48 Al 7399 anthocyanin &% Urea W COF1 *
ZlofA Al =S KFig. 5). Kang S[11]<> ‘Campbell
Early’oll4] 224 #H|A] #n]Fo] o} of| uje} 9% SPAD
AFEhE E=RoH Az Fode YERA] ke A
F782 Tha S7Fhe AES UErSou dEele A
o7} rkar 3iSitk 1t EwellA] #AEA AYo] F2

3t M1 E, 2] AE 2 anthocyanin -2 Urea A

2.500

b)

a a
é 2.000 - T T
T b
g’ 1.500 [ b
g —
£
S 1ooof
z
£
‘2’ 0.500 -

0.000
Control Urea COF1 COF 2

Treatment ®

Fig. 5. Anthocyanin contents in fruit skin at harvest as
affected by soil treatment of urea and composted
organic fertilizer (COF) of ‘Beni Balad’ grapevine.

% Urea 119 (nitrogen active ingredients), COF1 135 and
COF2 271 kg N ha-1soil treatment were applied on the
Apr 7 in 2021, respectively. ® Mean separation within
columns by Duncan's multiple range test at 5% level.
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Fig. 6. Correlation coefficients(r) between ammonia emissions and soil condition, fruit quality at harvest as affected by
soil treatment of urea and composted organic fertilizer (COF) of ‘Beni Balad’ grapevine. Asterisks (* or **) indicate

statistically significant correlation at p < 0.05 or 0.01, respectively. L, a, b : Hunter value, SSC :
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wrEo] A Al o] gHEH I ol FEate] YeRd
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sol wt zfel7} Sl Aew F5 5 Sk
A 2M
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gol o3 ghmUlo} WAl Wee] 87, FAEAT
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