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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 Carrot 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 obtain investigated characteristic factors which has an influence on nitrous oxide
(N20) emissions related to the environment change of nitrogen application level, rainfall and temperature. It
was done by the carrot cultivation at black volcanic ashes soil in the experimental field of Jeju Special
Self-governing Province Agricultural Research and Extension Services from 2010 to 2011. During the carrot
cultivation period, the more amount of nitrogen fertilizer applied, the more amount of N,O emissions were
released. Generally N,O emissions were so deeply released to climate as that in the first and middle of
cultivation with heavy rainfall released amount is high, otherwise it was released very low at the end of
cultivation and drought season. N,O emissions type was considered to relate with the rainfall pattem and soil
water content. We obtained the result correlated with N,O emissions, in 2010, as the soil water and soil
temperature were significant to 0.5718" (r) and 0.4908" (r) respectively, but soil EC was not significant to
0.2704 (r). In 2011, soil water was significant to 0.3394" (r), but soil temperature and soil EC were not
significant to 0.2138 (r) and 0.2462 (r) respectively. Also, NOs-N and soil nitrogen (NO;-N + NH4-N) were
not significant to 0.0575 (r) and 0.0787 (r) respectively. During the carrot cultivation period, the average
emissions factor released by the nitrogen fertilizer application for 2 years was presumed to be 0.0025 N,O-N
kg / N kg. This factor was 4 times than the IPCC (0.0100 N,O-N kg / N kg) factor.

Key words: Jeju black volcanic ash soil, Carrot cultivation, N,O emissions
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Fig. 1. Changes of N.O emissions on the amount of nitrogen fertilizer applied in the carrot cultivation field.

Table 2. Accumulated emission amount of N,O for the carrot cultivation period in the field.

Nitrogen application amount (N kg ha'])

Year
0 200 400
kg N,O ha'! year']
2010 0.534 1.897 3.390
2011 0.016 0.391 0.726
Average 0.275 1.144 2.058




462

I A A 717E F9F N0 109} 11 B 8YARE~
10gakee] iR viEEl= 2 eR Yeptal, 53] 11
o= 8¢, 9¥ ¥ 10¥ <ol HiEo] W2 AFS B
= G Al 2719 S0l Aol ofgh thsRt
Tt s FALO] Ot =19 FREORE N,O Ao
Pl w2l Aoz AgzbEct Eeh A7+ NO Hj
109 =7E 1dtee] vlal 48 o4 A vEh AxgE A
et Zpol7} Qli= A SR YEyton 53] Auf 27|(74s5}
£~109)0] 2 AelE BT NO & EYE
Te] AN EFE=ol et 885 F=F vlgo] 70~
90%Y uf EEo] 714 ol dojup, 90% ool A= NO
HjEsfe] w43 Al S8t (Lemke et al., 1998;
Wagner —Riddle et al,, 1997), & HA7Lo|Al= 2wl Z27](7¢Y
Sk~ 1090 = 9 AHIEE 10d o= 690 mm,
433]2, "1IA%E2] 381 mm, 263|2ct Wkt ofof whal NyO
7H A 4 Sl B EIE AEekl] wiEd] Al
2 A7

o]

ol

N

;

F Ay

]

i

ofl rlo

ol
=

A

Ak

i Eoll= A0
YERTE NO & 1
e ~10gskzol| A=
T o= 84, 99 Y 109 S0l 9ok A
Rk F=H] A7)0l WS AR Elvh Al @)
2|31 ghdk A7 24 NoO HiEFo] w9 A AL A2
3RS H it} Davidson (1991)2 &7] 2o Ax
gl la) A} 2Hgo] S5 %, Ao
oA Y TR NOSH N2 Mol Z7HeR 51
o 2 QAR el Wi Bl 4 APle] MO
HZo] e Ao ekt Ee A4 wAlo] Sfgt Fu]
A71ol o] SJal EoFito] S 1 NO HEo] P
o Row Uestt dEE NO M Aol T ke
Uehhs 2 Al A1719F 789 sffdo] whet =i
7F th27] whizel Ao AzbEch w3, 2] o
sto] AARE A7k NeOE S48 Hof lof Bi7F HE
off, H7} 23 wf = H7F W A] o o 788k A7t

(=)
(L
Y
)
fr

>

~
o =
> gH
2 3
1o K

o

I

o
N
)

0
o,

lo fr

[e]

O
=

o fm 2

=
bt r
o2

ul o

ake Az

=

o

A ZF-oll WE N0 HiERFe] AHA1A ¥ish= Fig, 29+ o027 o2l Ao =% AY7HET
2k, Gt A7) B9t = oAeEel sg e —9eY B, EG2Eet NO HiEe] A4 #3k= Fig. 3
sof| Wekont, 7R ALER] oS~ 1290E AUt I ek G AEIRE 9t EeEsEF Ml 104
AL 3HF Fato] YeRdth g A AHi7)7E E9F N,O 16.9~61.3%, '11d 29.3~64.3%, E¥2= H$l= 104 5.
HjE A 7 ey} vttt 552 Hol= Aol 8~33.9C, 114 6.7~31.2CE Yepth N,O & P>
2010
150 — — - 20
. - Additional fertilizer W Rainfall S
g 120/ First Second Third o N0 emission | 1 S
E wt ? 112 %
© . .
€ e g
* N
g 0 r * * * ¢ * ON
0 ' o A |-. ¢ g Y L% z
4 10 20 10 20 10 20
Aug Sept. Oct.
Day / Month
2011
150 — - 5
Additional fertilizer E Rainfall & N>O emission .
£ 120 First Second Third 14 ®
£ o
= 0 3 e
£ 6 2 2
© -
X 30 1 Q
p pz4
0 0
2 10 20 8
Jul. Sept. Dec.

Day / Month

Fig. 2. Temporal
field.

changes of N,O emissions (N 400 kg ha' treatment) as affected by rainfall in the canvot cultivation
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Fig. 3. Temporal changes of soil water contents, soil temperature and N,O emissions (N 400 kg ha™ treatment) in

the camrot cultivation field.

Table 3. Significance test of simple correlation () between N,O emissions and soil water contents, soil temperature,

soil EC in the carmrot cultivation field.

Division Year Soil water contents Soil temperature Soil EC
N,O 2010 0.5718™ 0.4908™ 0.2074
Emission 2011 0.3394" 0.2138 0.2462

"p<0.05, “'p<0.01.
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Table 4. Significance test of simple comrelation () between N,O emissions and soil nitrogen in the camrot cultivation

field (2011).

Division NOs-N NO;s-N + NHi-N
N>O emission 0.0575 0.0787
"p<0.05, “p<0.01.
Table 5. Emission factor of N,O for the carrot cultivation period in the field.

Nitrogen application amount (N kg ha™)
Year ave.

200 400

kg N,O-N / N kg

2010 0.0039 0.0041 0.0040
2011 0.0011 0.0010 0.0011
Average 0.0025 0.0026 0.0025
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