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Influence of N Fertilization Level, Rainfall, and Temperature on the Emission
of N,O in the Jeju Black Volcanic Ash Soil with Soybean Cultivation

Sang-Ho Yang*, Ho-Jun Kang, Shin-Chan Lee, Han-Jun Oh, and Gun-Yeob Kim'

Jeju Special Self-governing Province Agricultural Research and Extension Services, Seogwipo 697-800, Korea
'National Academy of Agricultural Science, RDA, Suwon, 441-707, Korea

This study was conducted to investigate the characteristic factors which have been influenced on nitrous
oxide (N,O) emissions related to the environment change of nitrogen application level, rainfall and
temperature during the soybean cultivation at black volcanic ash soil from 2010 to 2011. During the
soybean cultivation, the more amount of nitrogen fertilizer applied, N;O emissions amounts were
released much. N,O emissions with the cultivation time were released much at the first and middle of
cultivation with heavy rainfall, but it was released very low until the end of cultivation and drought
season. N2O emissions mainly were influenced by the rainfall and soil water content. The correlation ()
with N,O emissions, soil water, soil temperature and soil EC in 2010 were very significant at 0.4591",

0.6312" and 0.3691  respectively. In 2011, soil water was very significant at 0.4821,

but soil

temperature and soil EC were not significant at 0.1646 and 0.1543 respectively. Also, NO;-N and soil
nitrogen (NO;3-N + NH4-N) were very significant at 0.6902" and 0.6277 respectively, but NH4;-N was
not significant at 0.1775. During the soybean cultivation, the average emissions factor of 2 years released
by the nitrogen fertilizer application was presumed to be 0.0202 (N,O-N kg N kg'l). This factor was
higher about 2.8 and 2 times than the Japan’s (0.0073 N,O-N kg N kg'l) value and 2006 IPCC guideline
default value (0.0100 N,O-N kg N kg'l) respectively.

Key words: Jeju black volcanic ash soil, soybean cultivation, N,O emissions

M 'l
A ROl E AL 7% AL 5 715
sjoll RO Ugal] $Islel LA wjEe Bl
ot ﬁ?LOﬂ FHilo] B3 Q). IR oA HjEE=
20 SA7IAE ek (CH)T oMAIEEA (NO)olT, 57
A EopIAS] NOL P R, Ek @ A4 T
e So Aazgel] o5 wiEHE (GPG, 2000;

IPCC, 1996; Moiser et al., 1998).

A O A3 AanE Huke

5 7)) g4e] P
A3, Y7IR WEEE NOL 8197 Hu|E Ago

A 12012, 3. 9 &8 @ 2012, 6, 21
*2 AR} : Phone: +82647607332
E—mail: yang0420@korea, kr

6H HjZEchar 61901 (Iserman, 1994), Bouwman (1990)
F 70%7} ECFoA vE&Ecta 3ttt Minami (1997)
24 712 viEE= O AaH|Rol| 71 2
Hh=t}3 319931, Houghton and Skole (1990)2 &
3PF 7] 5 NoO F7toll B F3 wHokal
A E‘*Oﬂ*H N:O W& =%, pH, 75,
, EA Alakn AA AHR|o)&
Hk=t} (Freney, 1997), A5x4
0% o2 AA|sH BIAAGET} o
RO 718 (7~ 25% Tl ok /T gl
of BulYo] 5t mfolrh, olelgt 4O <afe] 5
Ak EofollA= AlsHi=o Ao gEo| Wol opikslkala
Hgo] SA 59 BEYF (f-71= 3%olsh ol Hlal Hojd Ao
&2 A7t} 53], v A2 N0 HiEe 7HY 2 3

O O -
F= A, A FUE dae daed e §

[«

o I ro 1o
o]-r 19
o,

riot 0%'

il

ol

i.\ll‘
By}
F_E

oM.

v

=y

) > pacs

fo op

g o ofr
o
i;t

1o
o

3
o=

o & ju

%‘
ok
o}

gg
ot
° fm
03
o

l



452 FHE HTE ol

3 NoOZ 21 v &=t} (Smith et al,, 1997). NxO H|&E
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Table 1. Chemical properties of soil used.
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ol oA Zzto g FHI (B4 0~10 cm, B+ 5 cm)
glole]2A (WP700, Mirae Sensor)E ©]&3}o] 308 7+2
o7 A% Z2HFIATE N0 4 I ZHo 737 Ao}
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AR 30+ HFor 23 9 4 HES 3T NO
ZHE HIBPAY, dHPE Q] a2k AP (Denmead,
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EAEE N,OS 880 ml min Q] 82 &2 ZA7|o] &
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24 A% 7 RS 2810] 68 F2) 27] NO s}
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Exch. Cation

Year pH O.M. NO;-N NH4-N Avail. P,0s
K Ca Mg
(1:5) gkg'1 -------------- mg kg'1 ---------------------------- cmol kg'1 ------------
2010 5.7 163.8 10.6 26.7 26.9 0.2 3.6 1.0
2011 5.7 142.6 23.6 29.5 39.8 0.4 3.1 0.8
*O.M. : organic mater, Avail. : available phosphate(P,Os), Exch. : exchangeable cation.
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Fig. 1. Changes of N,;O emissions to the amount of nitrogen fertilizer applied in the soybean cultivation field.

Table 2. Accumulated emission amount of N>O for the soybean cultivation period in the field.

Nitrogen application amount (N kg ha™)

Year
0 80 160
kg N.O ha™ year'l
2010 0.266 3.511 7.007
2011 1.148 3.115 6.474
Average 0.707 3.313 6.741
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Fig. 2. Changes of N;O emissions as affected by rainfall in the soybean cultivation field.
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Fig. 3. Changes of N,O emissions with different soil water contents and soil temperature in the soybean cultivation field.
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Fig. 4. Correlation of N,O emissions among soil water contents, soil temperature and soil EC in the soybean cultivation
field.

Table 3. Comelation coefficient (r) of N,O emissions among soil water contents, soil temperature and soil EC in the
soybean cultivation field.

Year Soil water contents Soil temperature Soil EC
2010 0.6312%* 0.4591** 0.3691%*
2011 0.4821** 0.1646 0.1543

£p<0.05, **p<0.01.
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Fig. 5. Comrelation of N>O emissions with soil nitrogen in the soybean cultivation field (2011). Soil was collected to 15
days interval from seeding to harvester.

Table 4. Correlation coefficient (r) of N,O emissions with soil nitrogen in the soybean cultivation field (2011).

Year NOs-N NH4-N NOs3-N + NH4-N

2011 0.6902%* 0.1775 0.6277*
£p<0.05, **p<0.01.
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Table 5. Emission factor of N,O with different nitrogen application rates with the soybean cultivation.

Nitrogen application amount (N kg ha'l)

Year ave.
80 160
kg N,O-N / N kg
2010 0.0232 0.0241 0.0237
2011 0.0141 0.0191 0.0166
Average 0.0187 0.0216 0.0202
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