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Abstract; Farmland soils are the important source of greenhouse gases emissions, so it plays an important role for slowdown
of the climate change by reducing the emissions of greenhouse gases from farmland soils. Because of high carbon content and
carbon stability of biochar, and its influence on regulation of soil structure and microorganism, biochar has the important
effect on increasing of soil carbon accumulation and reducing of the greenhouse emissions. However, biochar is setting up

with high or low addition amount currently, possess a big blind area, and few reports are involved in effecting of biochar on
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reducing effectiveness of comprehensive greenhouse. Simulation experiment indoor of soil column was conducted in this
experiment, and adding 0% (0 t/hm”) , 0.5% (5 t/hm®), 2% (20 t/hm*) , 4% (40 t/hm®) , 6% (60 t/hm’) , 8% (80 t/
hm®) biochar ( the biochar was prepared by pyrolyzing corn straw at 500—550 °C under oxygen limited condition) into red
dryland land of Southern China under urea application condition ( 300 kg/hm®), and using static chamber/gas
chromatograph techniques to collect and determine the CO,, CH,, N,O fluxes. The results showed that CO, emission was
significantly increased by biochar application during simulation experiment indoor of soil column, and the relationship
between addition amount of biochar and emission amount of CO, meet the linear equation; y=12.591x+235.02( R*=0.834,
n=24). The CH, emission was almost inhibited and the N,O flux was significantly decreased when biochar addition ratio
was above 2% (including 2% ), and the comprehensive greenhouse effective of CH,and N,O were significantly decreased,
and the decreased range was bigger when the ratio reached 4%. But N,O emission was significantly accelerated by adding
small amount of biochar (0.5% ), and no significant effective of reducing the comprehensive greenhouse. The apparent
decomposition rate of biochar decreased as the increasing of biochar addition, indicating that the higher biochar addition
with the more carbon accumulated in soil. As a conclusion, recommended applying amount of biochar is 20 t/hm’ in

agricultural production, which has a better effect both on carbon fixation and reduction.

Key Words: biochar; carbon dioxide; methane; nitrous oxide; environmental benefits
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SO sk, H TR A A AR A ST B ) i A R AL 5T, 22 BORE 5T 2R S AROK S B
ANEARE RGN AR E X, APy 55l T 2 AR5 A T 2 000 J T A o A 43l . PRI,
AIRIGF A 2 PURSDL A 7 12 S RN 0% .0.5% 2% 4% 6% 8% 11 B T 5 dh + e BF 58 A ) Ak
1y PR VA TN 2 o) 5 b - 498 2 R AR HE R LR BT AR s ], DA Sy 5 b - 9 B A ) P it P
PEAULRL AR

1 BB SR

1.1 R
111 {1

P R B R A KO TR VD B ALE (28°1170.72" N, 113°0623.79" E) i R H L A BHE = (0—20
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1.1.2 Wk

JE AR R FORFEFE 72 500—550 C T FRAACKEHI 1M AL, AFES J5 4 2 mm i
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Fig.2 The effects of biochar on CO, flux
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Fig.3 The effects of biochar on CH,and N, O flux

O-N m™2h™")>BC4(27.07 pg N,O-N m 2 h™")>BC6(26.03 pg N,O-N m > h™')>BC8(21.24 ug N,O-Nm?2h™")>
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BC0.5 .BC2 .BC4 BC6 £l BC8 1) X CO, 4 i & T CK Fl CF(P<0.05) , 7 W 4= 1) B BE 1o 4 hin +- 3% O, fE
Jit, H X CO,BEA Yy R A I B 3G i B I, A=) BB S I E 4388 () 55 X CO, () Z [a) 3 JE 2k 7 ([
4) :y=12.591x+235.02( R*=0.834,n=24) ,

F1 EMEBRI CO, RRHMBHL M

Table 1 The effects of biochar on CO, cumulative flux

2 i B B 4
B e gy R B LR
(kgCO,-C/hm?)  (kgCO,-C/hm?) & (kgCO,-C/hm?)  (kgCO,-C/hm?) &
CK 213.43+26.20De -9.39 -4.22 BC4  286.34+8.79BChc 63.52 28.51
CF 222.82+8.95De — — BC6 301.01£26.55Bh 78.18 35.09
BCO.5  252.40+11.54CDd 29.58 13.27 BC8 340.50+18.84Aa 117.68 52.81
BC2  265.14+14.62BCed 42.32 18.99

7] —FIER S5 AR RS 5B 7R 22 5 W 3 (P<0.01) | il — BB S AR VNG T BEROR 22 53 L35 (P<0.05) “ —" R S 1t

2.2.2 CH,F1IN,0 Z2FHCE 400 -
FAbHE CH, RRHERCE (X CH,) KRAMNIF . CF> y=12.591x + 235.02

R*=0.834 [}
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Jin CH, 19 HET% ; BCO.5 . BC2 . BC4 . BC6 F1 BC8 (¥ ¥ CH,
Pt B E/NT CF(P<0.01) , 156 BA 767 1 PR 2 19 S 4tb +
B Eas A R n] B 25 /> CH, AR Herb BCO.5
) ¥ CH, M i 3 ( P<0.01) XF BC2,BC4 ,BC6,BC8, H:
Y CH, %% CF HUli/b T 48.43%, 1fif BC2 ,BC4 BC6 Al
BC8 9 X CH, 4% CF I/ T 102.85—132.91% , £ 44
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F CK(P<0.01) , BB R B e #E N,0 HE; BCO.5
B X N,0 M &7 T CF(P<0.01) , 7/ A 4 BB 5
2eW AR HE N, 0 BHERL ; CF B9 I N,0 B &5 T BC2
BC4 BC6 F1 BC8,BC2 i X N,0 XA 2 & T BC4 BC6 1 BC8, JIT LA, 244 ¥ B AR AR i iA 3 29 LA i, B
AR N, O HE, AW BRI IRk B 4% K L RN, O HE IRFR e 7E 54.28%— 56.72% 2 |H] ,

HIERT 17d, 440 FE (CK, CF, BCO.5, BC2, BC4, BC6, BC8)N,O HEM i 5 E X N, 0 B H 208055 A
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e, Ul A /D a2 W) R o %) VA O R s T) A AR felf T SRR H K N, O 5 1717 Y 2 ) SR S I L A 381 29% 1), B
RN SRS I Y ARSERE AN, FT 17d N, O HEAlE 5B X N, 0 By Ho 1 s/, & WA= 9 38 e i iR AN g
FEA N,O MyHEIL R, IR REREAR N,O 77 A A5 EE | JEK - 58 N Z3ff I FE A IR ]
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Fig.4 Relationships between the adding percentage of biochar

and CO,cumulative flux
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&6k L3 /N, HEARETE 1.004—1.007 Z 18], i MR B S AR W B OSN35 2% M VA B, BIVAT 3K 21 35 417 61 ik

x2 E£PWERI CHF N,0 RFRHMEH M
Table 2 The effects of biochar on CH, and N,O cumulative flux

CH, i & CH, flux N,0 & & N,O flux
b SRR W - 2 A W \
Treatment Cumulative flux/  Decreasing amount/ Cumulative flux/  Decreasing amount/

Decreasing rate/ % Decreasing rate/ %

(kgCH,-C/hm?) (kgCH,-C/hm?) (kgCH,-C/hm?) (kgCH,-C/hm?)

CK -0.361+0.020Cd 1.379 135.46 0.32+18.33Ee 178.30 55718.75

CF 1.018+0.121Aa — — 178.62+24.58Bb — —
BCO.5 0.525+0.298Bb 0.493 48.43 204.32+44.43Aa -40.39 -14.39

BC2 -0.029+0.077Cc 1.047 102.85 101.44+5.91Cc 121.27 43.21

BC4 -0.335+0.136Ccd 1.353 132.91 81.66+11.71Dd 152.36 54.28

BC6 -0.123£0.195Ccd 1.141 112.08 78.42+26.59Dd 157.46 56.10

BC8 -0.222+0.104Ccd 1.240 121.81 77.31£10.61Dd 159.20 56.72

] —FIER S5 AR RS 5B 7R 22 5 M .3 (P<0.01) | il — BB S AR VNG T BEROR 22 53 L35 (P<0.05) “ —" R S 1t

R3 EMBREUSMWEER

Table 3 The apparent decomposition rate of biochar

LSt gy TN ST iR ik |
s E*@,\ﬁ &) fil i COZ-C ﬁkﬁk/‘éﬁ Q‘ESUU}%? - - T&/\ﬁbﬂh ‘
Carbon content ! . Apparent decomposition The ratio of inputted carbon accounting
Treatment . Total amount of CO,-C flux/g .
of biochar/g rate/ % for carbon sequestration
CF 0 0.175+0.007De — —
BCO.5 1.18 0.198+0.009CDd 1.95 1.020
BC2 4.70 0.208+0.011BCed 0.70 1.007
BC4 9.40 0.225+0.007BChc 0.53 1.005
BC6 14.10 0.236+0.021Bb 0.43 1.004
BC8 18.80 0.267+0.015Aa 0.49 1.005

) — B HHE 5 R KRS TR FOR 22 540 8.3 (P<0.01) | Rl —F 8 B bR iUING FREFOR 22 53 .35 (P<0.05) ,“—" KRS L

2.3.2 CH,FIN,O BLE iR s 3ss

t & 5 Al%0, CF /Y GWP fifs , it & T CK i GWP, Jifi i & S 805 #b + 3 CH, A1 N, O £74 T 28 %6 148
e EZEERE . CF B GWP KT BCO.5,{H 35 2 [H) 22 57 A8 . 35 10 BH i FH /> 2t A= 4y B e ol ook /0 il 20 2 b+
8 CH, M N,O ZEE IR E 30N B BURIF A B B . 1 BC2,BC4 BC6 Fl BC8 ) GWP {H I i # K T CF(P<
0.01) ,% CF HyF&IR 51K 60.41% 76.97% ,72.26% 1 75.51% ,BC4 . BC6 F1 BCS () GWP # i F X T BC2,
VA 244 ) B R VR AN 29 LA b B AT R 208/ CH, T N, O i GWP | 244 4 BB 5 7R i 3k 5] 49 B2 LA
ff, CH, A1 N,O i GWP FEIRARETE 72.26% —76.97% 2 8], MBEAVRHE LU £ B 2% &, Bl A= 0 2 05 U i i
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