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Abstract P,0s-K,0: 22.5-11.2-14.9 kg/ha for hot pepper and
N-P,0s5-K,0: 32.0-7.8-19.8 kg/ha for chinese cabbage), no
BACKGROUND: About 81% of nitrous oxide (N>O) fertilizer, and NBPT-treated fertilizer of 0.5, 1.0, and 2.0

emissions from agricultural land to the atmosphere is due to times of nitrogen basal application rate of the standard
nitrogen (N) fertilizer application. Mitigation of N>O fertilizer, respectively in Gyeonggi-do Hwaseong-si for 2
emissions can be more effective in controlling biochemical years(2015-2016). According to application of NBPT-
processes such as nitrification and denitrification in the soil treated fertilizer in hot pepper and chinese cabbage, N.O
rather than decreasing fertilizer application. The use of emission decreased by 19-20% compared to that of the
urease inhibitors is an effective way to improve N fertilizer standard fertilizer plot.

efficiency and reduce N>O emissions. Several compounds CONCLUSION: NBPT-treated fertilizer proved that N,O
act as urease inhibitors, but N-(n-butyl) thiophosphoric emissions decreased statistically significant in the same
triamide (NBPT) has been used worldwide. growth conditions as the standard fertilization in the hot

METHODS AND RESULTS: Hot pepper and chinese pepper and chinese cabbage cultivated fields. It means that
cabbage were cultivated in five treatments: standard NBPT-treated fertilizer can be applied for N fertilizer
fertilizer of nitrogen-phosphorus-potassium(N-P-K, N- efficiency and NO emissions reduction.
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Table 1. Physico-chemical properties of the upland soils used in the experiment

Ex.cations :
Crop Year pH OM  Av. P.Os EC NOs-N Soil texture
Ca Mg Na
15 g/kg mg/kg ------cmol./kg------ dS/m  mg/kg
2015 5.6 9 196 015 438 15 011 045 35
Hot pepper Sandy Loam
2016 5.1 9 250 032 53 20 012 1.99 155
2015 74 12 286 032 69 24 010 059 28
Chinese cabbage Sandy Loam
2016 7.0 9 213 036 6.0 21 026 073 7
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Table 2. Amount of fertilizer (N-P,Os-K;O) application in the treatments

N P,0s KO
Crop Treatment Basal Side Basal Side Basal Side
Total dressing  dressing Total dressing dressing Total dressing dressing
kg/10a

SF' 22.5 12.3 10.2 11.2 11.2 0 14.9 8.9 6.0

FO 0 0 0 0 0 0 0 0 0

Hot pepper NFO0.5 16.3 6.1 10.2 3.05 3.05 0 9.05 3.05 6.0
NF1.0 22.4 12.2 10.2 6.1 6.1 0 12.1 6.1 6.0

NEF2.0 34.6 24.4 10.2 12.2 12.2 0 18.2 12.2 6.0

SF 32.0 12.8 19.2 7.8 7.8 0 19.8 11.8 8.0

FO 0 0 0 0 0 0 0 0 0

Chinese cabbage NF0.5 25.6 6.4 19.2 3.2 3.2 0 11.2 3.2 8.0
NF1.0 32.0 12.8 19.2 64 6.4 0 14.4 6.4 8.0

NF2.0 448 25.6 19.2 12.8 12.8 0 20.8 12.8 8.0

"SF (Standard Fertilizer), FO (No Fertilizer), NF (NBPT-treated Fertilizer)
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Fig. 1. Daily changes of N>O emissions with different
treatments and air temperature in hot pepper upland
field in 2015(a), and 2016(b).
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Table 3. Evaluation of the N fertilizer application on N>O emissions and its GWP (Global Warming Potential) in the hot

pepper cultivated field for 2015 and 2016

Daily N>O emission Total N>O emission GWP
Treatments
2015 2016 AVG 2015 2016 AVG 2015 2016 AVG

———————— gN>O/ha/day -—---- ----——--—-—-—-— gN>;O/ha kgCO»-eq/ha -

SF 9.2 26.0 17.6 1,148a" 3,531a 2,339 356a (100) 1,095a (100) 725 (100)

FO 1.1 5.8 34 141b 783b 462 44b (12)  243b (22) 143 (17)

NF0.5 5.7 135 96 718¢ 1,830c 1274  223c (63)  567c (52) 395 (57)

NF1.0 7.3 20.7 14.0 912d 2,809d 1,860 283d (79) 871d (80) 577 (80)
NF2.0 22.8 66.6 447 2,850e 9,055e 5953  884e (248) 2,807e (256) 1,845 (252)

“The same letter within the same column means no significant difference at p<0.05 of LSD.

Table 4. Changes in pH, NOs;-N, Av.P,O5, and Ex-K after 60 days after treatment (DAT) in 2015 and 2016

pH NOs-N Av.P0Os5 Ex-K
Treatments

2015 2016 2015 2016 2015 2016 2015 2016

- 1:5 H,O ---- -— mg/kg — mg/kg — = - cmolc/kg —--

SF 5.4a 4.8b 181b 120b 26la 343a 0.26b 0.31b

FO 5.3a 5.1ab 28¢c 16¢c 224a 242b 0.20b 0.18¢c
NFO0.5 5.4a 5.0ab 136b 53¢ 268a 261ab 0.25b 0.21c
NF1.0 5.3a 5.2a 178b 159ab 273a 270ab 0.26b 0.34ab
NF2.0 5.2a 52a 335a 196a 286a 347a 0.33a 0.41a

‘The same letter within the same column means no significant difference at p<0.05 of LSD.
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Table 5. Plant length, stalk diameter after 60 DAT and yield in dry weight of hot pepper after harvest in 2015 and 2016

Plant length Stalk diameter Yields
Treatments

2015 2016 2015 2016 2015 2016
cm mm --—-----— e kg/10a -
SF 90.5a 91.5a 9.86a 14.83a 310a 402a
FO 84.8b 76.1b 8.68a 11.95b 252b 250b
NFO0.5 90.2a 86.2a 9.73a 13.63ab 311a 396a
NF1.0 86.3b 90.7a 9.41a 13.86ab 278ab 446a
NE2.0 85.3b 91.7a 8.94a 14.63a 277ab 463a

“The same letter within the same column means no significant difference at p<0.05 of LSD.

39 r

34 -

y = -4E-05x2 + 0.0144x + 26174
29 - R? = 09348

Yields (Mg/ha)

] 60 120 180 240
Fertilizer application (N basal dressing, kg/ha)

Fig. 2. Correlation between fertilizer application of N
basal dressing and yields in dry weight of hot pepper
after harvest for two years (2015 and 2016) average.
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Fig. 3. Daily changes of N;O emissions with different
treatments and air temperature in chinese cabbage upland
field in 2015(a), and 2016(b).
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Table 6. Evaluation of the N fertilizer application on N>O emissions and its GWP (Global Warming Potential) in chinese

cabbage cultivated field for 2015 and 2016

daily N>O emission total emission GWP
Treatments
2015 2016 AVG 2015 2016 AVG 2015 2016 AVG
— gNxO/ha/day - - gNO/ha ———- —-—— kgCOs-eq/ha ———--

SF 20.1 24.2 222 1,148a" 1,431a 1,289  356a (100)  443a (100) 400 (100)

FO 2.5 29 2.7 141b 171b 156 44b (12) 53b (12) 48 (12)

NFO0.5 12.6 52 8.9 718c 307¢ 512 223¢ (63) 95¢ (21) 159 (42)
NF1.0 16.0 19.8 179 912d 1,167d 1,039 283d (79) 362d (82) 322 (81)
NF2.0 50.0 49.6 49.8 2,850e 2,928e 2,889  884e (248)  908e (205) 896 (227)

"The same letter within the same column means no significant difference at p<0.05 of LSD.
Table 7. Changes in pH, NOs;-N, Av.P,Os, and Ex-K after 60 days after treatment (DAT) in 2015 and 2016
pH NO;-N Av. P,0Os Ex-K EC
Treatments

2015 2016 2015 2016 2015 2016 2015 2016 2015 2016

- 1:5 HO -- -—— mg/kg - - mg/kg - -- cmol./kg - -— dS/m ----

SF 7.5ab* 6.8a 250ab 52ab 318a 236b 0.51a 0.47ab 2.27b 1.33ab

FO 7.3b 7.3a 11c 8b 228b 205¢ 0.30a 0.27b 0.40d 0.45¢
NFO0.5 7.4ab 7.1a 204b 15b 248b 214bc 0.42a 0.29b 1.52¢ 0.67bc
NF1.0 7.5ab 7.2a 233b 50ab 261b 227bc 0.49a 0.42ab 1.97b 1.30ab
NF2.0 7.7a 7.2a 319a 91a 304a 277a 0.53a 0.60a 2.64a 1.88a

"The same letter within the same column means no significant difference at p<0.05 of LSD.

Table 8. Efficiency of plant N uptake in dry weight of chinese cabbage after 60 DAT and chinese cabbage yields after harvest

Efficiency of plant N uptake Yields
Treatments
2015 2016 2015 2016
% --—————- kg/10a -
SF 4lab 33a 7,688bc 8,183b
FO - - 6,651d 3,425d
NF0.5 39ab 33a 7,471c 7,367¢
NF1.0 45a 32a 8,008b 8,700b
NF2.0 37b 29a 8,876a 9,350a
‘The same letter within the same column means no significant difference at p<0.05 of LSD.
1,039 gN\oO/ha, 384 3EFAIH|H(SF) 1,289 gN2O/ha, 4 i Ae Agoz uyeton 1 ¢ FaAKAV.P0s),
Lo 7] A8 200 AU NBPT § MIE ANT  AGSHEECK) S& Aol folela ol ssith
(NF2.0) 2,889 gN,O/ha =2 wl&a0] =] Yelston,
i A7 SQke] A TS GWP) = HER CO; i xHEH Al NBPT 27 HOIE HIZ IS0 MHE i
AT LA wEES eadEas A4 da 7| M o
A&7 0.54, 108 s NBPT 9+ HI5 A2 7elM & NBPT ¢t W& Algo] nhZ w5 A5 AR Sl w5
AR HiE] ZH7F 58%, 19% gt Avks Btk AEA e T Aauge 2ARlen, A A
AMFOE o] AEA] A o] S adS APYsIlt g4
HiZ= e Al NBPT &=/ HollE HIZ AIE0] [HE EY F 609 HiF AEAe] HE T dagwt da Apge
= 58y 3| 2 7 da ol 8RES ARt Fod Aolrh %’i‘iiolﬂ
QAR aA AA NBPT §Ht Hl= A&l e uij3 (Table 8), HlF < \‘41501] Hlg] NF0.5 Ael7< 2]
A F 6099 EWF 38 Table 73} 7tk NOs-N& NF1.0 AHzl7elx= thisd d3elsick NBPT 3 H]g
AN Blsl] NoO o] A3Id NF0.5 2] W AF S $10H 270 Bt wiF R 394 #
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Fig. 4. Correlation between fertilizer application of N
basal dressing and chinese cabbage yields after harvest
for two years (2015 and 2016) average.
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