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CO:.N;O Emission from Red Soil Dry-land under Long—term Fertilization
Huang Jing, Liu Hongbin, Wang Boren
(Institute of Agricultural Resources and Regional Planning, Chinese Academy of Agricultural Sciences,

National Observation and Research Station of Farmland Ecosystem in Qiyang, Beijing 100081)
Abstract: By studying the effect of different patterns of long—term fertilization on greenhouse gas emissions of
red soil in dryland agricultural soils, in order to provide a scientific basis for soil carbon and nitrogen cycle
mechanism of dry-land ecosystem of red soil in south China, the reduction of greenhouse gases emission, and
estimation of CO,, N,O emission of dry—land ecosystem of red soil in south China. Diurnal variation of soil respi-
ration affected by long—term different fertilization at various growth stages of wheat in red soil dry—land was in-
vestigated with the static dark chamber method and gas chromatograph technique in the Experimental station of
red soil CAAS; Results show that CO,, N;O emission fluxes in different experimental treatments had significant
differences Cumulative emissions of CO, and N,O in the year varying in the range of 8284.02 —15863.48 kg/
hm® and 0.37-2.04 kg/hm’. In terms of the effect of fertilization, the CO, emissions followed an order of
1.SNPKM>NPKM>NPK>CK>NP, and N,O emissions followed an order of 1.5NPKM>NPKM>NPK>NP>CK,

The treatment with organic manure increase in CO, and N,O emissions significantly (/£20.05) than the others.
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The change of CO, emissions was obviously related to soil temperature, but the change of N.O emissions was ob-

viously related to soil water content. So we concluded that the different soil fertility and crop growth under

long—term different fertilization is an important factor to affect the soil CO,, N,O emissions; during the growth

stages of wheat, soil respiration rate displayed an obvious seasonal curve. The emission of CO, was concentra-

tion on jointing stage and fallow period. The application of organic manure could improve the fertility of

dry-land red soil, and maintained sustainable development of dry—land red soil, while the application of organ-

ic manure increased the soil respiration of CO, and N,O emissions significantly.

Key words: long—term fertilization, red soil dry—land, CO,, N,O
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1.5NPKM 0.127 0.467%* 0.460%* -0.048

T #RERAE 220.01 K LR 25 s Flux: HEBGE H, SWC: 458K 535 ST - 38 5

3 #ig5itie
(D L3R /N2 2 CO, FINLO HE i 4 HAT 1 2
FIZET AR . COL M R B R I A A K

4 0, -3 COL HEMCE B4 AR ST IR IR 30T, AN
[Fi] b 2 358 COL F RIS 5 om FR BT 23 H 4 O AR
Ktk NoO (IR m IS AS B BLAE R e, L



T AR AL T 21358 574 COL N0 HEIURFAE

. 433 -

FARAZ R T 3 NLO (AR i FH T A HLIE I Ak
B, 1 3ENO (MRS T3 /K 2 ) 3R I 4 1A
Kk,

(2) - 8 0y W CO, Hi il & 1) K /AR 4k R
1.5NPKM>NPKM>NPK>CK>NP, K- i1} jiti FF] 47 H1 I fi&
0 - NI CO, R HE O 5, 39 8 A A UAE it
Bl 1.5NPKM 5 NPKM 2 [A] ] CO, H 55 i & 22 7 AN I
Fo A ALEE SR CO,HE T B R AR T, OF
HARRI COHERABE Z A o

(3) /A [l il JE Ak ) 1 398 NLO P 2R T80 1 1) 56
i : 1.SNPKM>NPKM>NPK>NP>CK, K ] A~ 7] it it 7¢
A, St A T A AT MR C75 it P 2 B S 2 4 o 1
NoO (I . AN [ i B Ak B -1 458 NLO 4 B R HE R A
0.37~2.04 kg/hm’ 2 [8] , 7 4> 4F il A &= 1 0.26% ~
1.45% 0 21438 52 Ml A AN [R] it JIES Ak 22 B, A7 HLAE 1)
Tt it P e B8 T 20 1 5 T L g R 20 R b T R
R G B, AR A B A AT HLAE it FH XS 1 4% NLO
COHEI S b A Rt — 25T

52 ik

[1] ST, TR K R 87, 55 /N 22 ORS8N, O T 2
AR EIRF4,1995,16(1):32-35,67.

[2]  ESZNLBREE A, 2= G T b X B K A L3 IR 1)
BRI I EE2002,(6):13-17.

[3]  ZEMRIE, 2 1 ke, X1 o M, 25 AN ] it I Ak BT i FH A0 7 U I
FEm ] o E AR %:,2006,27(4):273-276.

[4]  BORRE, B 7R I - NLO HEOWE 7% 0E i [07. 1= B 41,2004,35
(4):516-522.

[5]  Z=igBi, L O0F, RE ey, 55, 1 9 == S0 2 5 HE O ma R 32 00T
Y HERE[I]. 2 E S 458,2007,16(6):1781-1788.

[6] A% 22 0% BEARIE, A8 1 A O ORI T oK AR Kot 38 NLO HE LI 3% i)

(7

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[17]

[18]

[19]

[20]

[21]

[N AEH241,2007,33(5):861-865.

A1 S BORE, 5% R A, AN R R A LI it FH 4 RS B CHL AT NL,O
HER 25 A5 i [J]. 1 55 RH2,2003,24(4):7-12

PR, 2T 8, X SR SF WA 41 5 N TIRAS R IX COL U5 A
AR [0].A4E A 3,2005,25(6):1371-1375.

S TR Tk, 1) A8 55 A5 v [ I R 4T 3 e I XA ) R
75 3T I COHBMAAIIRI]. 5 RHF,2002,24(2):83-87.
/NS B 5 41 RS R e R TSGR A LRI S R [J]. 4
MV EACAETSY,1992,13(6):381-384.

Tk, R TR e, S5 A A LR A IR KR - AL S
ST [T AL IR BB 272741, 2003,22(6):715-719.

T 23 R, A, AR RS, A5 AN ()it A Ak 35t B A - S P WA 114 5 W
[7]. - 45241,2007,44(6):1028-1035.

ZZyefitt A-D., PAFAR G H., T i G 0,55 H Rk 24 M.
JbaT R AT, 1984:490-491.

Bk TR U A K- N R AR R G AR SRR S
NLO R[] AR S5 R E 2% 41,2003,22(5):557-560.

FH G 0T 25 U, 288 7 2l 7RI 8 0o el P 3 P o R 4 A0 0 R
TR R[], 35 5 20 5E,2002,11(3):294-298.

ik S, AR A, 551 v P X R bl /N 22 A2 25 & 58 COLNLO
A CHAHFBCRFIE[T].AE 252 4%38,2005,24(2):131-135.

oK G PR, I A TR A B M I IR TR A I L COLRE LT
H AR ZE AT 82 ] 1 HE#4R,2001,38(1):32-40.

7R A 5 AR T 18 W R PR 1 S i (D [9]. 1
1$£,2003,35(4):265-270.

TR 2R A o A b A 38 NSO HE R A A (0] PR R 2 AR,
2000,20(4):483-488.

Luo Tianxiang, Li Huixin, Wang Tong, et al. Influence of nema-

todes and earthworms on the emissions of soil trace gases (CO.,
N:0O) [J]. Acta Ecological Sinica,2008,28(3):993-999.

B A, T, AR IR J5UK S CO, A NLO R
JFAH G R B BRFFE[T]. 12 2,2006,389(6):708-711.

L A, ST i, A5 TR I B R i 8 22 2 NLO B
M [J].123%,2006,38(6):687-691.



