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Study on Regularity of Greenhouse Gas Emissions from Black Soil with Different

Reclamation Years

LI Ping"*, LANG Man'?, XU Xiang-hua®, LI Yu-shan®, ZHU Shu-xian’

(1. Jiangsu Key Laboratory of Agricultural Meteorology, Nanjing University of Information Science & Technology, Nanjing 210044 ,
China; 2. College of Applied Meteorology, Nanjing University of Information Science & Technology, Nanjing 210044, China)
Abstract: Regularity of greenhouse gas emissions from black soil with different reclamation years in northern China was investigated by
an incubation experiment. Soil samples cultivated for 2 years, 30 years, 100 years and uncultivated were collected and incubated at
25°C and a soil moisture of 60% of the water hold capacity (WHC) for 7 days. The results indicated that the physical and chemical
properties of black soil changed significantly after reclamation, which had significant influence on the greenhouse gas emissions. N,O
emission was stimulated after soil was reclaimed, the longer time of reclamation, the higher N,O emitted from soil, and the N,O
emissions from soil cultivated for 30 and 100 years were significantly higher than that from uncultivated soil. There were significant
positive correlations between N,O emission and the content of water organic nitrogen and silt in soil, whereas significant negative
correlations were found between pH, sand content and N,O emission. CO, emission decreased after the soil was cultivated, and CO,
emission from soil cultivated for 30 and 100 years were significantly lower than that of uncultivated soil. There were significant positive
correlations between organic carbon, water organic carbon and CO, emission. All of the soils behaved as weak sources of CH, emission
during the first 4 days of incubation, and then behaved as weak sink of atmospheric CH,, the CH, cumulative emission increased with
reclamation years. The difference of CO, and CH, emissions from black soil with different reclamation years may be attributed to the
difference of soil pH, organic carbon, soluble organic carbon and the contents of sand and silt.

Key words: reclamation year; black soil; N,0; CO,; CH,

AL A (N,0) . A bk (CO,) FH & PUBR . PR A ALV R . b, 3%
(CH,) &3 MEZE MR E A TJLTHK, KR T B B ) e X6 1 3 Ak 4 A A ), E T
TR R SARTEZ ARG . PR A [ R [a] AR W31 % AR A B A A R
&2 012 (IPCC) fhiit, KA N,0, €O, #1 AR EMHFE I KRR — A
CH, BAFF 23R B 73018 51 0.3% | 0.5% F1 A% 101. 85 J7 km? '), B+ BRI IK , 26 7 1 4%
0.8% " . HHERIRESMMEEHROE >, -5 _

NORHERCE BRAEMUE IS 5 T G MIE SRR Tl a1sotie. attonss): 1054

s 2z b ity [3] 75 LA L {5 R A ARBR ARSI RII H (12KIB210004 ) 5 YTHE K
RS ARVE e i . I pL 2 1 3 it D Tt 5 e L S (KA 1209 - T
YR A/ ) KSR HEC €O, L FE o R A 4% TIF A2 22 AT L 5 VT30 48 1 0 2 K2 e S B B T

R N 5] Zrit-R151 H (201310300095X )
T, W o i b A L, 74 CH,S L & s izgﬁg?ﬁzf,@i,mum,fﬁm%ﬁmﬂgm
B M e ! h ¢ HL A BN, E-mail ; pli@ nuist. edu. ¢
HEN,0 . CO, Fl CH, fOHERCSZ 3¢ pH (. sty . 4 o IR -l mlang@ st e, 1



4322 2N 5%

B % 35 %

P, A ARAE PR L XCREAR AR 77 24 350 42 kg R AR,
S [ B R A AR R M TR I L R S
JBR L 1o} H 3 2 22 AR W 1 0 IXORN A Ol 5 .
PRl , e B e VLA AR 2 1 X A A D R JT B A
FIRFEH , A=W IR R B, A B IF
BRIg EEIE SR s &2 e AR
2P B A ) IF BAR B Y B 4 TR A
W BT ST 0 R W B HE. Pk, AT 5T AR L
B DO TR T BAFBR A R 5 X5 0 B A [R] T
BRAERRME +N,0, CO, F1 CH, By HEBORL A B 5%
Mg PR 2 RIAIL A, AT O 2 X B M T A AR 255K
L PPAL 3 BERA AR .

1 RS

1.1 {1
P R SR VT AR W SR T RT3k X 3 e 4]

BOGIIRT i DX AR A KRl 22 KU X, &2 9E
BT EEmIREZW, PR 1.5C, 41
F/K 2 530 mm, 47 85 B2 450°C , 4F H BRI 4L
2600 ~2800 h, LFEM 125 d, L3R T EZHR
+. BRI R Ok, W AR AR IR R,
ANHEAHLIE. FEH R £ AR 5 SR
AT A5 E AR, AR HAL RIS . TR AT
IrIRERIFRIYTEH (H) , JFR 2 a(L), 30 a
(S)F1100 a(Y) 410 ~20 em #2495  HHF
FEMI SRS 3 IS R % 3 s [ Tk +
FEIRSIVE il ] . SRAE B[] B 6 240 4] £ 0 1L
RS FE S B IR EE S AN A = A8 BOK O R BRI 2%
PRI, A= 7 A8 BRSPS — B B Bk SR A
R VUSRI MR S A A R R . A
FEIRFRT, 2 mm FAREAE S H. AL
PR 1 iR,

®1 HiltBEMEABELERY

Table 1  Physico-chemical properties of the test soils
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p /% /mg-kg ™! /mg-kg ! /% /% = /mg-kg ! /mg-kg ! /% /% /%
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Fig. 1 Changes of N, O flux and cumulative emissions from soils reclaimed for different years during 7 days of incubation
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Table 2 Correlations between N, O, CO,, CH, cumulative emissions and the physico-chemical properties of soils

Sk pH FokB BAE WAR ANE AR BAK gg{g %g% Y TR

N,O -0.797* -0.348 0.670* 0. 847 ™ -0.700* -0.697* 0.104 -0.809* 0.832" -0.844* 0.779 -0.379
Co, 0.957 ** 0.313 -0.756* -0.920 " 0.871* 0.910 ™ -0.310 0.948 ™ -0. 866 ** 0.937 " -0.767** 0. 346
CH, -0.894* -0.442 0.781* 0.939 ** -0.799 * -0.782* 0.066 -0.910" 0.921*" -0.934* (0.889* -0.377

1) # %= &R P<0.01; *=%m5” P<0.05
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Fig. 3 Changes of CO, flux and cumulative emissions from soils reclaimed for different years during 7 days of incubation
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Fig. 4 Changes of CH, flux and cumulative emissions from soils reclaimed for different years during 7 days of incubation
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