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The Effects of Summer Legume Crop Cultivation on

Nitrous Oxide Emissions from Upland Farmland
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2 National Institute for Agro-Environ mental Sciences , Tsukuba 305, Japan)

Abstract: A field study was conducted to investigate the effects of leguminous crop cultivation on nitrous
oxide ( N, O) emissions from upland agricultural soils. Results de monstrated that N, O e mission sequence was
that peanut crop > soybean > upland rice if in terms of everage e mission N, O- N flux, being 25.9, 21 .2 and
18 .4 pg*m” Zep !, respectively . While in terms of seasonal e mission, the sequence was that soybean > peanut
crop >upland rice, being 0.77, 0.70 and 0.55 kg/ ha, respectively . Results also de monstrated that legume
crop treat ment e mitted much more N, O than nomrlegume of upland rice treatment and that N fertilized treat-
ments e mitted more than unfertilized treat ments , average flux being 25 .8 and 17.9 pg* m™ **h™' | respectively .
Legume crop cultivation and N fertilizer, therefore , were one of the important sources of N, O e missions from a-
gricultural fields .
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Fig. 1 N, O flux during upland rice growing season
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Fig. 2 N, O flux during peanut growing season
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Fig. 3 N, O flux during soybean growing season
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Seasonal e missions of N, O from upland farmland and multiple comparison results
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£ O N1l Seasonal N, O- N Increase by Percentage in
N rate Growth days N, O N flux - o .

Crop (kg/ ha) (d) (pg*m 2+h- " e mission N fertilizer applied N
¢ he (kg/ ha) (%) (%)

5H8  Upland rice 0 125 16.1 Cd 0.49 Cc

5/ Upland rice 103.5 125 20.7 BC cd 0.62 Bb 27 0.13

1£E Peanut 0 113 19.4 Ced 0.53 BCc

164 Peanut 103.5 113 32.5 Aa 0.88 Aa 65 0.33

KE. Soybean 0 151 18.0Cd 0.66 Bb

KT Soybean 34.5 151 24.3Bb 0.88 Aa 34 0.65

D] H bR AT A R VNS TR R R AT Duncan’ s WIS 7E a=0.01 A1 0.05 AP EERAERE D FHIBGER IR ED LK TN BB
B VRSN = GEEAE . N, 0 HECE - FIAE ARG EAEEE N, 0 HHBCE) / ZAE Y R E AL B N, 0 B x 100 % 5 9 it E R
M ELB) = CHERAEEE N, O HECR: - RIFHEI R R AL B N, 0 HEU) / iR i x 100 %

" Values followed by the same capitals /lower case letters did not differ significantly at a =0.01/0 .05 level according to Duncan’s new multiple range

tests ; 2 Seasonal e mission indicates accu mulated e mission during the crop- growing season ; %) increase by N fertilizer = (e mission rate of N fertilization

plot-e mission rate of unfertilization plot of the same crop)/ e mission rate of unfertilization plot of the same crop x 100 % ; Y Nrinduced e mission = (e~

mission rate of N fertilization plot-e mission rate of unfertilization plot of the same crop)/ added N rate x 100 %
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Table 2 Effects of N fertilizer and crop species on seasonal av-

erage N, O flux from upland farmland

pGEE LV pia Ke STy
Treat ment Upland rice ~ Peanut Soybean Average
ENEA 16.1 a 19 .4a 18.0a 17.9Bb
Without N

it 5 20.7 a 32.5a 243a 25.8 Aa
With N

F 18.4Cc 259 Aa 21.2Bb

Average

DO FE S AR B — R AE S — IS T AT R,
IR KR VNG FRERIRTUA FAE 25 KF 1 101 251 8 35 1 B
gk . RALEM IR NG TRy 4 A BP9 4 S AL
BN L 45 R
Values followed by the same capitals/lower case letters did not differ
significantly at a =0 .01/0 .05 level according to Duncan’ s new multi-
ple range tests. The average value was averaged across all of the level
and the other values in the table were means indicating the interaction
between two factors
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Table 3 Effects of N fertilizer and crop species on seasonal ac-

cumulative N, O e missions from upland farmland

pogi L pia PN T
Treat ment Upland rice ~ Peanut Soybean Average
R 0.49 a 0.53a 0.66a 0.56 Bb
Without N

it 5 0.62a 0.88 a 0.88 a 0.79 Aa
With N

11y 0.55Bc 0.70 Ab 0.77 Aa

Average

D AR M R BRI AE S IR P KCE R IRE S
LG R /NG T RER TN FEAE 2K F T 11 35 1 35 1k P A
i RN TR IR /NG 7R 25 Ak B 20 2 A2
RN L B R
Values followed by the same capitals/lower case letters did not differ
significantly at a =0.01/0 .05 level according to Duncan’ s new multi-
ple range tests. The average value was averaged across all of the level
and the other values in the table were means indicating the interaction
between two factors
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Table 4 Correlation coefficients between N, O flux and soil te mperature ( T) or soil moisture
SR H A iR 1k A K AR
Ite m Upland rice Upland rice + SN Peanut Peanut + SN Soybean Soybean + SN
WS FlueT 0.013 -0.114 -0.826"" -0.634"° -0.298" " -0.214°
T g - 0.006 -0.119 0.481" " 0.638" " 0.360" " 0.328""
Flux- moisture n=96 n=96 n=87 n=_87 n=93 n=93

DO R IRAE a=0.05 Al a=0.01 AT ERREAMRNE P SN AR EAL

" and " " indicate correlated significantly at a =0.05 and a =0 .01 respectively; 2 SN indicates synthesized N fertilizer
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