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CO, Emission Under Long—term Different Fertilization During Rape Growth Season of a Paddy Soil from
Tailake Region, China

LIU Xiao—yu, PAN Gen-xing, LI Lian—qing, ZHANG Xu-hui

(Institute of Resource, Ecosystem and Environment of Agriculture, Nanjing Agriculture University, Nanjing 210095, China)

Abstract: CO, emission was monitored in—situ in a long—term fertilization station located in Tai Lake Region during rape growth season. The
paddy soil has been continuously cultivated with rice—rape rotation since 1987. Soil temperature at 5 c¢m, air temperature and soil water con—
tent were also measured simultaneously with soil reparation. The average soil respiration rates among different fertilization treatments were
ranged form 49.37~85.97 CO,~C mg-m™-h". Application of fertilizers intensively promoted the emission rates of CO, compared with no fertil—
ization treatment. Soil respiration was significantly correlated with soil moisture and soil temperature at 5 cm. No fertilization (NF) treatment
plot had relatively higher Qy, value than plots with chemical fertilizers only (CF), chemical fertilizers plus manure( CFM )and chemical fer—
tilizers plus straw(CFS).

Keywords: soil respiration; long—term fertilization; paddy soil; soil temperature; soil moisture

IEAESE, LI BRARE ) FERIM LR 2R
AR B A BT B R R AR R A R X —
HER BNz RESAA, e B U HERR A 2
R R 2 AR SN BRIC A o S R AR A B
BB, T R A A R G Bk, SR U
UBHER X 3R AL A B 2B — o SR B 6]
SARARALE T Z R4 (IPCC) A KGEH, AR

W& H A . 2009-09-15

E &M B : B A 1EE KW H (40710019002); H K4 T EHAHE
(40830528)

EE R XIBERT (1984—), 5, WALEREN , B LB AL, FENF L
BRAFAL SERIEIATFE . E-mail :2008103100@njau.edu.cn

BIFIEE B E-mail : pangenxing@yahoo.com.cn

HER AR 1 R R4 5 500~6 000 Mt CO, M &2,
Horh 90% 3k H W/ 3 CO,( B -3 [Eak ) Bk, T
KWLM S B 2R E MY, CO/ENREER
TSR, X AERRAR BB I TR K 215 70%Y, T + 3
I IR i e A 25 2R 5 2 RS B O T VG BR 93 12 22
— , XFRR CO, WRE N ENA BENZN, PR+
AHLERE KL 1500 g™, R4 18 13 4 P AR 1] R
SHBERY) 75 Pg C7, {H 43R 11 1 500 Pg B HLEKE
o, R R+ R R 2 BB U O T B
S8 A R RUBE BT LTS BB R, R e Rkl +
Sk A B S LB Bl B 7 2 PPl I AR = R AR s HE
T R EEARYE



2528 B 124

DI S 2507

KREEMA P ERZEEREMER, &1
BB ALK A 80~105 t-hm P AR T AR
Bk (23ke T 0 121 t-hm™2)  RETF
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1.1 EWgt

A TG R BEAL T L34 75 M T R T 4 2330
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TR BINERHAL: RS B R A, SER T
2008 4 3 H 28 H % 2008 4F 6 H 4 H e £ M
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JKAZ 80 em, B ZEH T K A7 60 cm, £ HESS AR KB
X MBI RUE R BUKRE - —— e (BRERAKBEA
A+, Ferric—accumulic Stagnic Anthrosols ), + 3E#tZ
(0~15 cm) J + pH & 5.16, Kk (<2 pm) & &>
302.9 g kg, FHES T2 H#e & 4 20.5 cmol (+) - kg, K
ARG 5 1987 4E, K60 4 AN/ 4331
& o AN il T HE R IX (T FR TCHE IX, NF) ; Bt A6 HE X
(FEFRILIE X, CF) ; f AE B At 75 FF X (TR AR FS AT X,
CFS) ; ALAE Lt 3% 2E X (AT AR MLIX., CFM) . &1
/N AL B FH AR, o N 427.5 kg-hm2-a, P,0;
45.0 kg*hm2-a™,KCl 84.0 kg-hm?-a™,N:P,05:KCl &
1:0.11:0.20; HHIX ., FEFFX 553G 5 5% 2 16 800
kg hm2-a™ F1FEFF 1 500 kg -hm2-a”, /)X A FH
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Table 1 Basic physical and chemical properties of

the soil studied(0~15 c¢m)

AbF wE AW 2R/ ] pH
Treatment  g-cm™ g kg g kg g kg (H0)
TGHE(NF) 1.1 23.78+1.37 1.68+0.14 0.21+0.02 6.02
ALRE(CF) 1.18 26.79+2.34 1.85+0.09 0.28+0.03 5.74

HH(CFM) 118 28.62+0.10 2.01+0.21 0.26+0.07 5.29
FEFF(CFS) 1.14 29.06+1.57 1.96+0.22 0.23+0.08 5.50
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Figure 1 Seasonal variation of soil CO, flux, soil temperature at 5

cm and air temperature in the paddy soil
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Table 2 Comparison of CO, emission in different growing stages

b3 e REERE B
TCHE(NF) 35.38+21.55b 63.36+9.23b 49.37+21.43b
FLAE(CF) 84.91+28.30a 87.03+11.73a 85.97+20.09a
HH(CFM) 83.27+18.99a  80.93+10.87ab  82.10+14.38a
FEFF(CFS) 61.28+22.07ab  80.04+13.95ab  70.66+19.82a

I FIFEEI A R 7552 B LSD 23 Wi 5 B (P<0.05)
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Figure 2 Correlations of soil respiration rate with

x
=

soil temperature(5 cm)
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Table 3 Correlations of soil respiration rate with soil temperature(5

cm )and water content in different fertilization treatments

TR KAy
R n R i n R
TCHE(NF) y=4.668 5x—28.304 8 0.515° y=2.867 5x-33.431 8 0.412
ALAB(CF) y=2.354 5x+41.505 7 0.281 y=2.494 1x+11.722 7 0.540
HHL(CFM) y=3.352 6x4+26.019 6 0.858" y=2.422 8x+15.505 7 0.543
FEFF (CFS) y=6.814 4x-35.923 7 0.726" y=2.905 0x-10.316 8 0.641"

7 Fon BE K P<0.05,

i)
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Figure 3 Correlations of soil respiration rate with soil water content
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