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Predicting N2O Emission from Upland Cultivated with 
Pepper through Related Soil Parameters
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An empirical model of nitrous oxide emission from agricultural soil has been applied. It is based on the
relationship between N2O and three soil parameters, soil mineral N(ammonium plus nitrate) content in the
topsoil(0-15cm), soil water-field pore space, and soil temperature, determined in a study on clay loam and
sandy loam at the pepper field in 2004.
For comparisons between estimated and observed values of N2O emissions in the pepper field, it was
investigated that N2O amount in the clay loam and sandy loam were overestimated as 12.2% and less
estimated as 30%, respectively. However, N2O emissions were overestimated as 27.1% in the clay loam and
14.7% in the sandy loam from N2O gas samples collected once a week at the same time analyzing soil
parameters. 
This modelling approach, based as it is well established and widely used soil measurements, has the
potential to provide flux estimates from a much wider range of agricultural sites than would be possible by
direct measurement of N2O emissions.
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ࢲ ঱

ই࢑ച૕ࣗ(N2O)੄ ؀ӝ֪חب ૑դ ݻ ֙р оࣘ

ചೞৈ ૐоೞҊ ੓׮. ই࢑ച૕ࣗ੄ ؀ӝ઺ חب֪

1998֙ അ੤ 312 ppbv੉૑݅ ֙ݒ 0.6∼0.9 ppbv ੿ب

ૐоೞҊ ੓׮Ҋ ೞ৓ਵݴ(Prinn et al, 1990), ૑ҳৡ

դചਫ਼੤۱਷ ੉࢑ച఍ࣗ੄ ఍਷ݫ)ߓ310 ߓ21 ;

IPCC, 1996)ী ੉ܰҊ ૑ҳৡդചী 5%੉࢚ ӝৈೞ

ח दೡޖ ࣻ হח ৡपоझ੉׮.

1997֙ 12ਘ 170ৈ ѐҴ੉ оੑೠ ӝറ߸ചഈড

(United Nations Framework Convention on Climate

Change: UNFCCC)੄ Үష੄੿ࢲ(Kyoto Protocol)ী

ࢲ ৡपоझ ୹۝ਸߓ 1990֙ ࣻળਵ۽ х୷ೞӝ۽

Ѿ੿ೞ৓ਵݴ, ই࢑ച૕ࣗܳ ನೣೠ ৡपоझ х୷ਸ

ਤೠ Ҵо ੹ۚਸ ࣻ݀·द೯ೞҊ ੉ܳ ҕѐ೧ঠ ೞ

ݴ ৡपоझߓ୹ ా҅੗ܐ৬ ੿଼੉೯ী ؀ೠ ࢲҊࠁ

ܳ ഈড Ҵ୨ഥ(Conference of the Parties, COP)ࢎ׼

ী ઁ୹ೞ۾ب ೤੄ ೞ৓׮.

അ੤ Ҋغਊࢎ ੓ח Ҵоੋ߮షܻ ୹਷࢑ IPCC੄

ۿߨߑ Phase Ⅱ)҅ױ2 methodology)ী ੄೧ ֪҃૑

ఠࠗ۽ חೞࢤߊ ই࢑ച૕ࣗח షনਵࠗ۽ఠ ࠗоػ

੹୓ ૕ࣗ੄ 1.25%ܳ IPCC ߓ୹҅ࣻੋ ٣ಫ౟ чਵ

۽ ੿ೞҊ ੓׮(IPCC, 1997; Bouwman, 1996). ੉۠

٣ಫ౟ ч਷ ই࢑ച૕ࣗ ୹ীߓ ৔ೱ੉ ச޷ ࣻ ੓ח

੘ޛ੄ ಿઙ חژ ઙܨ, షޛ ,ࢿҙܻ, ੤ߓҙܻ, ӝറ

١ਸ Ҋ۰ೞ૑ ঋ਷ Ѫ੉׮. ৘ܳ ݶٜ Ҵղী ֪҃૑

ীࢲ ੤غߓҊ ੓ח ੘ޛ੄ ઙܨ, షࢿ, ӝ࢚ ١੉ ׮

নೠؘ ೧࠺ IPCC ߓ୹҅ࣻܳ ੸ਊೞৈ Ҵղ ৡपо

झ ୹۝ਸߓ ୹ೞҊ࢑ ੓׮. Ӓ۞ա খਵ۽ ֪҃૑ী

ࢲ ই࢑ച૕ࣗ ୹ਸߓ ಣоೞӝ ਤ೧חࢲ ജ҃੸ੋ

߸੉ܳ Ҋ۰ೠ ۿߨߑ ѐߊ੉ ੉ܖযઉঠ ೡ ೙ਃо

੓׮.

ই࢑ച૕ࣗ ୹ߓ ಣо ਸߨߑ ѐߊೞӝ ਤೠ ֢۱ٜ
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઺ীח ݂؛ݽ ੽Ӕب ನೣغযঠ ೡ Ѫ੉׮. ੉۞ೠ

ৡपоझ ୹ߓ ৘ஏ؛ݽ ઺ ୊਺ ੸ਊػ ੉؛ݽ Ҵ޷

੄ TRAGNET(TRAce Gas NETwork)؛ݽ੉ݴ, ୭

Ӕী Frolking et al.(1998)ী ੄೧ 4ѐ੄ ਸ؛ݽ ੉ਊ

ೞৈ ৡपоझ ୹ߓ ৘ஏਸ ҮೞҊ࠺ ੓׮. Ӓ۞ա ਤ

੄ ਷ٜ؛ݽ ੗ো క҅৬ࢤ ҟ৉੸ ਤ੄ߧ ૑৉ীࢲ

੸ਊחغ ݴ੉؛ݽ Ӓ ৻ ੘਷ ӏݽ੄ ૑৉ࢲ۽؛ݽ

੸ਊೡ ࣻ ੓ח ҃೷ ਸ؛ݽ ੉ਊೡ ࣻ ੓ؘח, ੉ ݽ

਷؛ ই࢑ച૕ࣗߓ୹җ ҙ۲ػ షন ౵ݫۄఋܳ ૒੽

ஏ੿ೠ Ѫਸ ӝୡ۽ п ೞࠗ ਸ؛ݽ Ҋ۰ೞৈ ୹۝ߓ

ਸ Ѿ੿ೞח Ѫ੉׮.

ࠄ োҳח Ҋ୶੤ߓ ࢲীߒ ਭӝрࢤ উز N2O ߓ

୹җ ҙ۲ػ షন ౵ݫۄఋੋ షনࣻ࠙, షনৡޖ ,ب

ӝక ૕ࣗ(NO3
--N+NH4

+-N) ١ਸ ஏ੿·࠙ࢳೞৈ ࠙

ೠࢳ ౵ݫۄఋчਸ ҃೷ ਸ؛ݽ ੉ਊೞৈ N2O ߓ୹

੄ ৘ஏ۝ਸ ୶੿ೞ৓ਵݴ, ನ੢ীࢲ חೞࢤߊ N2O

୹۝ਸߓ पஏೞৈ ন੗ܳ Ү࠺ ࢳ࠙ ೞ৓׮.

੤ܐ ߂ ߨߑ

द೷ನ੢਷ ࣻਗदী ਤ஖ೠ ֪সҗ೟ӝࣿਗী ਤ

஖ೠ Ҋಣా੄ धনష৬ ۝ా੄ࠄ ࢲনషীࢎ Ҋ୶ܳ

੤ߓೞ৓ਵݴ, द೷ ੹ షন੄ ച೟࠙ࢿ਷ Table 1җ

э׮. धনష৬ নష੄ࢎ 2ѐ షࢿਸ ۽ਵ࢚؀ షন

Ѩ੿ೠ NPK दח࠺ धনషח ૕ࣗ-ੋ࢑-ணܻܳ 10a

׼ 19.0-7.9-20.0 kg, ࢎনషח 7.6-20.5-15.4 kgਵ۽ ૕

חࣗ 3ഥ ࠙द, ੋ࢑਷ ੹۝ ӝ࠺, ணܻח 2ഥ ࠙दೞ

৓Ҋ, धনష৬ নషࢎ пп ࠺ృ࠙ت 15 Mg ha-1ਸ

दਊೞ৓׮.

N2O fluxח ತ޻ ੿୓ഋ(non-steady-state)࠺ ഋక

ੋ ࣽ ജ ഋ ࢚ ੗ ߨ (flow-through chamber

method)(Denmead, 1979)ਸ ੉ਊೞ৓ਵࢸ ,ݴ஖ػ ࢚

੗ח ૑ܴ੉ 0.253 m, ੉Ҋ ֫੉о 0.4 m ਗాഋੋ

PVC ࣗ੤۽ ઁ੘ೞ৓׮. N2O ߓ୹۝ ஏ੿਷ ੗࢚ܳ

۽ਵࠂ߈3 ஖ೞৈࢸ ஏ੿ೞ৓ਵݴ, N2O ߓ୹۝ਸ ஏ

੿ೞӝ ਤೠ दחܐ ઱ 1ഥ, য়੹ 10द∼11दী 60 ml

઱ࢎӝ۽ ଻ஂೞৈ ଻ஂೠ .׮ೞ৓ࢳ࠙ ҕӝ दܐ੄

ই࢑ച૕ࣗ ӝ୓֪חب 10 port৬ 4 port valveܳ ੢଱

ೠ GC-ECD(Varian 3800)ܳ ਊೞ৓Ҋࢎ ணۢ਷

Porapack Q(80/100 mesh)ܳ ୽੹ೠ 1/8.″× 2 m੄

stainless steel tubing column, ӒܻҊ х૑ӝ੄ ৡחب

۽℃320 ೞ৓׮. N2O ࠙ࢳ ઑѤ਷ Table 2৬ э׮.

N2O ߓ୹۝ਸ पஏೞӝ ਤ೧ షন੄ N2Oоझܳ 1

઱ੌী 1ഥ ನ૘ೞ৓Ҋ N2O ߓ୹۝ਸ ৘ஏೞӝ ਤೠ

਷ࢳ࠙ э਷ दр दীز షন ౵ݫۄఋ, ૊ షনࣻ

࠙, షনৡب ١ਸ ஏ੿ೞҊ, ޖӝక૕ࣗ(NO3
--

N+NH4
+-N)ܳ ೞӝࢳ࠙ ਤೞৈ షন दܳܐ ଻ஂೞ

৓׮. షনࣻ࠙਷ ҙࣻद੼ੋ -50 kPaղ੄ ۽ਤߧ ೠ

੿ೞৈ బदয়޷ఠ۽ ஏ੿ೞ৓׮. ӒܻҊ ੉ ৻ীب

Ҋ୶੄ ੹ ੤ߓӝр উز 1઱ੌী 2ഥ N2O ߓ୹۝ਸ

ஏ੿ೞৈ ੘ӝ ӝр ੹୓ ୹۝ਸߓ ۞੉ .׮ೞ৓ࢳ࠙

ೠ ࢳ࠙ Ѿҗܳ ӝୡ۽, షন ౵ݫۄఋܳ ੉ਊೞৈ ҃

೷ ী؛ݽ ੸ਊೠ N2O ߓ୹੄ ৘ஏ۝җ पઁ ஏ੿ೠ

पஏ۝ਸ Ү࠺ .׮ೞ৓ࢳ࠙

N2O ߓ୹ ৘ஏ۝਷, ইې৬ э੉ .׮ೞ৓࢑҅

 { 2/(en+1+en)୹۝ߓ N2O}Σ = (g 10a-1)୹۝ߓ

× {Day(dn+1-dn)}

e: N2O ߓ୹۝, d: N2O ߓ୹۝ ஏ੿ ੉ࢎ զ૞ ࣻ

Ѿҗ ߂ Ҋ଴

N2O ೒۟झо 1-10 g੄ ࢲਤীߧ ਸࢶ҅҃ Ѿ੿ೞ

ӝ ਤ೧ ӝక૕ࣗ(NO3ޖ
--N+NH4

+-N)ী ؀ೠ N2O

୹ߓ ೒۟झ ҙ҅ܳ ۽بನ࢑ ಴दೞ৓׮(Fig. 1).

Soil

texture

Clay loam

Sandy loam

5.4 22.1 362.1 83.1 83.9 0.6 5.8 5.2 0.31

5.8 21.1 482.2 31.8 53.4 0.3 3.8 0.6 0.13

EC
MgCaK

Exchangeable cation 
NO3-NNH4-NAv. P2O5OM

g kg-1 mg kg-1 ----- mg kg-1 ----- ------------ cmolc kg-1 ------------ dS m-1

pH

(1:5 H2O)

Table 1. Chemical properties of the soil used in the experiment.

Column 

Carrgier gas

Flow rate

Temperature

(℃)  

Retention time

Concentration of

calibration gas

Loop

Packing material

Materials

O.D. x length

Column

Injector

Detector

Porapack Q(80/100)

Stainless steel

1/8" x 2m

N2

30㎖ /min

(Carrier+make up)

70 

80

320 

3.2min

0.5 and 1.0 ppmv

N2O in N2

2㎖

ECDDetector

Table 2. Gas chromatographic analysis conditions for N2O
measurement.
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N2O ೒۟झо 1-10 g੄ ࢲਤীߧ ӝక૕ࣗ(NO3ޖ
--

N+NH4
+-N)ח 1-40 mg kg-1ਵ۽ աఋլਵ40 ,ݴ mg

kg-1 ੉࢚ীחࢲ N2O ೒۟झח ؀ࠗ࠙ 10 g੉࢚੉঻

ח੉ .׮ Conen(2000)੄ ੋࢶ҅҃ N2O ೒۟झо 1-10

g੄ ࢶ҅҃ ࢲਤীߧ ӝక૕ࣗ(NO3ޖ
--N+NH4

+-N)

о 1-10 mg kg-1җח ܲ׮ Ѿҗܳ Ryden et .׮৓ࠁ

al.(1983)਷ షন ղ NO3-N ֪بо 5 mg kg-1 ੉ೞ੉

ݶ N2O ೒۟झо ծই૑ח ҃ೱਸ Ҋ׮ੋࠁ Ҋೞࠁ

৓׮. ੹୓੸ਵ۽ N2O ೒۟झח 100 mg kg-1ਸ ୡҗ

ೞ૑ ݴೞ৓ਵޅ N2O ೒۟झח‘ծ਺’(1-10 g), ઺р’

(10-100 g)ਵ۽ ਸࢶ҅҃ Ѿ੿ ೡ ࣻ ੓঻׮(Fig. 1).

Webb(1972)ী ੄ೞݶ empirical ؛ݽ਷ Ӕࠄ੸ਵ۽

౵ݫۄఋ੄ ч੄ ਤ৬ߧ N2Oߓ୹੄ ҙ҅ܳ Ѿ੿ೞӝ

ਤ೧ ۽ਵࢶ҅҃ ੽Ӕೠ׮Ҋ ೞ৓ࢶ҅҃ .׮ ਷؛ݽ

п ౵ݫۄఋ੄ ীࢶ҅҃ ؀ೠ пп੄ ӝמਸ ੿ೞҊ

Ӓ ӝמਸ ੹୓੸ਵ۽ ೧ࢳೞח Ѫ੉׮. ӒܻҊ N2O

୹ীߓ ؀ೠ ౵ݫۄఋܳ Smith et al.(1998)਷ షন

઺ Ҋ࢚ਸ ઁ৻ೠ ঘ࢚җ ӝ࢚࠙ࠗਸ Ҋ۰ೠ

WFPS(Water Filled Pore Space), షনৡب, ಴ష੄

ӝక૕ࣗ(NO3ޖ
--N+NH4

+-N)ۄҊ ೞ৓ਵݴ N2Oߓ

୹җ 3ѐ ౵ݫۄఋ৬ ਬ੄ࢿ੉ ੓׮Ҋ ೞ৓׮.

Conen(2000)਷ ୡݾ ੤ߓషনীࢲ WFPS, షনৡب,

ӝక૕ࣗ(NO3ޖ
--N+NH4

+-N) ١ 3ѐ ౵ݫۄఋܳ ੉

ਊೞৈ N2O ߓ୹ ೒۟झ੄ ਤܳߧ ֫Ҋ ծ਺ী ؀ೠ

ઑѤٜਸ ӏ੿ೞӝ ਤ೧ ਸࢶ҅҃ ,ݴਊೞ৓ਵࢎ

N2Oߓ୹ਸ‘ծ਺’(1-10 g),‘઺р’(10-100 g),‘֫਺’

(100-1000 g N2O-N ha-1 day-1)ਵ۽ ୹ߓ ਤܳߧ ࠙

.׮ೞ৓ܨ

Fig. 2ীࢲ WFPS৬ షনৡب੄ ҙ҅ܳ N2O ೒۟

झܳ 1-10 g, 10-100 g N2O-N ha-1 day-1 ١੄ ਤܳߧ

۽ࢲ ܲ׮ ӝഐܳ ੉ਊೞৈ ۽بನ࢑ ಴दೞ৓׮.

N2O ೒۟झо 10-100 g N2O-N ha-1 day-1 ਤߧ ׮ࠁ

ծਸ ৬(g 10>)ٸ ֫ਸ Ӓ ,(g 100<)ٸ ੉ীࢎ ࢶ҅҃

ਸ ੿ೞ৓׮. Conenী ੄ೠ ੉ ਷ࢶ҅҃ 10 g N2O-N

ha-1 day-1 ੉ೞੌ ,ٸ

(% WFPS)+{2×షনৡب(℃)} = (1)         ;90

ӒܻҊ 100 g N2O-N ha-1 day-1ਸ ୡҗೡ ,ٸ

(% WFPS)+{2×షনৡب(℃)} = (2)        .105

੄ ࢶ҅҃ Ѿ੿धਸ ੉ਊೞ৓׮. ӒܻҊ N2O೒۟झ৬

షনৡب੄ ҙ҅ীࢲ Powlson et al.(1988)਷ షনৡ

оب 5 ੉ೞীחࢲ N2O ߓ୹੉ 10 g N2O-N ha-1

day-1ਸ ୡҗೞ૑ ঋ׮חҊ ೞ৓׮. Ӓ۞۽޲ (1), (2)

੄ धਸ ઙ೤ೞৈ աఋմ Table 3਷ Conen(2000)੄

N2O ߓ୹ ਤ੄ߧ ৘ஏী ؀ೠ ҃೷ ੄؛ݽ ӝળ಴੉

ࢲৈӝী .׮ N2O ೒۟झ৬ ӝక૕ࣗ(NO3ޖ
--

N+NH4
+-N)੄ ࢶ҅҃ ౵ݫۄఋчਸ 40 mg kg-1ਵ۽

ࣻ੿ೞৈ ੸ਊೞ৓׮.

҃೷ ਸ؛ݽ ੸ਊೞӝ ਤೞৈ Ҋ୶ উزਭӝрࢤ

धনష৬ ࢲনషীࢎ Ҋ୶ ੤ߓನ੢ীࢲ N2O ߓ୹۝

җ WFPS, షনৡޖ ,بӝక૕ࣗ(NO3
--N+NH4

+-N)

١ਸ पઁ ஏ੿ೠ чҗ Table 3੄ ҃೷ ੄؛ݽ ӝળ

಴ܳ ੉ਊೞৈ N2O ߓ୹ ৘ஏ۝਷ Fig. 3җ э׮.

N2O ߓ୹۝੄ ৘ஏч੉ धনష৬ নషࢎ فݽ पஏ

ч׮ࠁ ֫ѱ աఋլ׮. ੉ח ӝৡ੉ ֫Ҋ షনࣻ࠙੉

݆ਵޖ ,ݴӝక ૕ࣗ(NO3
--N+NH4

+-N)੄ оب֪ ֫

ਸ ٸ N2O ߓ୹۝੄ पஏч׮ࠁ ৘ஏч੉ ֫ѱ աఋ

դ׮Ҋ ೠ Conen੄ Ѿҗ৬ ੌ஖ೞ৓׮. धনష৬ ࢎ

নషীࢲ ৘ஏҗ पஏ N2O ೒۟झ੄ ൒ܴ਷ तೠ࠺

Fig. 1. Determination of threshold value(indicated by vertical
dotted line) below which Nmineral limits N2O flux to values <40 g
N2O-N ha-1 day-1.

Fig. 2. Defining lower limits to WFPS and soil temperature
conditions, below which N2O flux is limited to values
<10(continuous line) or <100 g N2O-N ha-1 day-1(dashed line).
Symbols indicate WFPS/soil temperature combinations at
which observed N2O flux was <10( ), 10-100 g N2O-N ha-1

day-1( ), when Nmineral was not limiting.
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ন࢚ਸ ੹୓ ,ݴ৓ਵࠁ N2O ߓ୹۝਷ पஏчҗ ৘ஏ

ч فݽ ׮ࠁনషࢎ धনషীࢲ ֫ѱ աఋլ׮. Ӓܻ

Ҋ धনష৬ ࢲনషীࢎ ੹ ਭӝрࢤ উز WFPSח

60% ੉ೞ۽ աఋլؘח, Davidson (1991)਷ షন੉

Ѥઑೠ بࢲక(<60%)ী࢚ N2O ߓ୹۝੉ ݆਷ Ѫ਷

૕࢑ച੘ਊী ੄ೠ Ѫ੉ۄҊ ೞ৓Ҋ, WFPSо 60%

੉ೞੌ ٸ ૕࢑ച੘ਊ੉ Ҋ׮ೠࢤߊ ೞ৓׮. धনష

ীࢲ ਭୡӝীࢤ N2O ߓ୹۝੉ ݆਷ Ѫ਷ ੄ܻࡸ ߊ

੉׳ ডೞৈ࠼ ૕ࣗ੄ ൚ࣻ۝੉ ੘Ҋ, NO3
оب֪- ֫

ӝ ীޙٸ N2Oীࢲ N2۽ ੹ജ੉ রઁغӝ ۄ੉ޙٸ

Ҋ ೞ৓׮(Weier et al, 1993). ࢎনషীࢲ ੹୓ ਭࢤ

ӝрਸ ా೧ N2O ߓ୹۝੉ ݆૑ ঋ਷ Ѫ਷ оࣻߓ

নഐೞৈ NO3
-੄ ਊఎ੉ ݆੉ ੌযդ Ѫী ੄ೠ Ѫਵ

۽ .׮ػпࢤ

N2O ߓ୹۝ਸ पઁ ஏ੿ೞৈ ೠࢳ࠙ पஏчҗ షন

౵ݫۄఋܳ ஏ੿ೞৈ N2O ߓ୹۝ਸ ৘ஏೠ чী ؀

ೠ 1:1 ؀਽ೠ Ѿҗח Fig. 4৬ э׮. N2O ߓ୹۝ী

؀ೠ ৘ஏчҗ पஏч੄ ҙҙ҅о࢚ ֫਷ Ѫਵ۽ ա

ఋլਵݴ(धনష r=0.962, ࢎনష r=0.974), ੉۞ೠ

ҙ҅ח Velthof et al.(1996)੉ ୡ૑ীࢲ N2O ߓ୹ী

؀ೠ ҃೷ ੄؛ݽ Ѿҗ৬ ਬࢎೞ৓׮. ੉ ী߆ N2O

୹ߓ ৘ஏ۝੄ ੿ࢿ޻ Ѩૐ਷ ݆਷ োҳ੗ী ੄೧ ૐ

;Li et al, 1992; Engel and Priesack, 1993)׮঻غݺ

Parton et al, 1996; Potter et al, 1997).

N2O ߓ୹۝ਸ पஏೞӝ ਤ೧, షন ౵ݫۄఋܳ ࠙

ೞӝࢳ ਤೠ दܐ଻ஂ दрҗ ೠੌز दрী N2O о

झܳ 1઱ੌী 1ഥ ನ૘ೞৈ ೠࢳ࠙ ؘ੉ఠ(based on

soil sampling dates only)৬ Ҋ୶੄ ੹ ੤ߓӝр উز

Flux range

(g N2O-N ha-1day-1)

1~10

10~100

100~1000

<40

>40

>40

<5

>5

>5

and/or

and

and

<90

90-105

>105

[%WFPS] + 2[Temp in ℃]

(dimensionless value)

Soil temp.

(℃)

Nmineral

N(mg kg-1 soil)

Table 3. Criteria for prediction of N2O flux ranges.

Fig. 4. Comparison of predicted and measured seasonal emissions(using only the flux measurements made on dates when soil
parameters determined)

Fig. 3. Measured and predicted N2O fluxes from clay loam and sandy loam at the pepper field.
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1઱ੌী 2ഥ N2O ߓ୹۝ਸ ஏ੿ೞৈ ੘ӝ ӝр ੹୓

୹۝ਸߓ ೠࢳ࠙ ؘ੉ఠ(all flux measurements

included)ܳ N2O ߓ୹۝ ৘ஏчҗ Үೞৈ࠺ ৘ஏਯਸ

աఋչ׮(Table 4). ৘ஏ۝җ ੘ӝ ӝр ੹୓ N2O ߓ

୹۝੄ ࢲҮী࠺ ৘ஏ۝਷ धনషীࢲ 12.2%о ծѱ

ಣо חࢲনషীࢎ ,঻Ҋغ 30%о ֫ѱ ಣо .׮঻غ

ӒܻҊ షন ౵ݫۄఋ ࢳ࠙ दীز 1઱ੌী 1ഥ N2O

оझܳ ನ૘ೠ N2O ߓ୹۝ীחࢲ धনష নࢎ ,27.1%

ష 14.7%о ֫ѱ ಣо .׮঻غ

੸ ਃ

ࣻਗदী ਤ஖ೠ ֪সҗ೟ӝࣿਗ द೷ನ੢ੋ Ҋಣ

ా੄ धনష৬ ۝ా੄ࠄ ࢲনషীࢎ Ҋ୶ܳ ੤ߓೞ৓

धনష৬ .׮ নష੄ࢎ 2ѐ షࢿਸ ۽ਵ࢚؀ షন Ѩ

੿ೠ NPK द࠺ী ࠺ృ࠙ت 25 Mg ha-1ܳ п п द

ਊೞ৓׮. షন੄ N2O ߓ୹۝ ஏ੿ਸ ೠ റ दীز

N2O ߓ୹ী ӝৈೞח షনࣻ࠙, ޖӝక ૕ࣗ, ૑ৡ

١ਸ ஏ੿ೞ৓Ҋ, షনࣻ࠙਷ ҙࣻद੼ੋ -50 kPaղ

੄ ۽ਤߧ ೠ੿ೞৈ షন੄ N2O ߓ୹۝ਸ पઁ ஏ੿

ೞ৓׮. ৡपоझ ୹۝ਸߓ ৘ஏೞӝ ਤ೧ ৔Ҵ੄ ҃

೷ ਸ؛ݽ ੉ਊೞৈ N2O ߓ୹੄ ৘ஏчҗ पஏчਸ

Ү࠺ .׮ೞ৓ࢳ࠙

N2O ߓ୹੄ पஏ۝җ ӝకޖ ૕ࣗ(NO3
-+NH4

+)੄

ҙ҅ীࢲ ӝకޖ ૕ࣗ(NO3
--N+NH4

+-N)о 10 mg

kg-1 ੉ೞীࢲ N2O ߓ୹۝੉ 1∼10 g N2O-N ha-1

day-1۽ աఋա N2O ߓ୹ী ؀ೠ ӝక૕ࣗ(NO3ޖ
--

N+NH4
+-N)੄ ೠ҅ࢶਸ ҳ࠙ೡ ࣻ ੓঻ਵݴ, पஏч

ੋ షনৡب৬ WFPS(water filled pore space)ҙ҅ী

بࢲ ҃೷ ੄؛ݽ ୹ߓ ୶੿धੋ (% WFPS)+{2×ష

নৡب (℃ )}=90, (% WFPS)+{2×షনৡب

(℃)}=105ܳ ૐݺ ೞ৓׮. N2O ߓ୹੄ पஏ۝җ ৘

ஏ۝ਸ 1:1 ؀਽ೠ Ѿҗ, धনష৬ নషࢎ п

r=0.962, r=0.974۽ աఋլ׮.

Ҋ୶ߒ੄ N2O ߓ୹۝ਸ ೠࢳ࠙ Ѿҗ, ৘ஏ۝җ ੘

ӝ ӝр ੹୓ N2O ߓ୹۝੄ ࢲҮী࠺ ৘ஏ۝਷ धন

షীࢲ 12.2%о ծѱ ಣо חࢲনషীࢎ ,঻Ҋغ

30%о ֫ѱ ಣо ӒܻҊ .׮঻غ షন ౵ݫۄఋ ࢳ࠙

दীز 1઱ੌী 1ഥ N2Oоझܳ ನ૘ೠ N2O ߓ୹۝ী

חࢲ धনష নషࢎ ,27.1 14.7%о ֫ѱ ಣо .׮঻غ

ೱറ ҃೷ ੄؛ݽ ੿ܳب޻ ֫੉ӝ ਤ೧חࢲ Ҵղ

੘ޛ੤ߓജ҃ী חݏ ౵ݫۄఋ੄ ࣻ੿੉ ೙ਃೞݴ ׮

নೠ ੘ޛਸ ۽ਵ࢚؀ োҳо ੓যঠ ೡ Ѫਵ۽ пࢤ

ೠ׮.
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