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Abstract: As a potential soil conditioner, ‘biochar plays an nnponant role in alleviating greenhouse gas (GHG) emissions. To clarify
the influence of biochar on soil N,O emissions during the winter wheat seedling stage, four typical soils in the North China Plain
(pa(idy soil, shajiang black soil, cinnamon soil, and fluvo-aquic soil) were adopted for field experiments, and four treatments were
set; Control (CK), Fertilizer (NPK), Biochar (BC), and Fertilizer + Biochar ( NPK + BC). The results showed that fertilization
(NPK) significantly increased the N, O emissions of the four soils. Compared with that of the CK, the N,0 emissions of four soils were
increased by 314% , 116% , 240% , and 282% , respectively. The effect of biochar addition on N, O emissions of the four soils in the
North China Plain was different. Compared with that of the CK treatment, the N, O emissions of paddy soil and cinnamon soil in the BC
treatment significantly increased by 72. 4% and 50. 9% , respectively, whereas the shajiang black soil and fluvo-aquic soil exhibited no
significant differences. The combined application of biochar and fertilizer significantly reduced the N,O emissions of the four soils,
compared to that of NPK. The addition of biochar increased the pH of soil. In particular, paddy soil had the lowest initial pH and was
most affected by biochar. Fertilization reduced the pH of the four soils. N,O flux under fertilizer treatment for the shajiang black soil,
cinnamon soil, and fluvo-aquic soil was significantly positively correlated with ammonium nitrogen content, whereas N,O emission
fluxes under single biochar treatment on paddy soil and shajiang black soil were significantly positively correlation with nitrate nitrogen
content.

Key words: N, O emissions; biochar; soil mineral nitrogen; pH; North China Plain
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Table 1  Physicochemical properties of the soils in experimental field
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Table 2 Cumulative N,O emissions among different treatments for the four soils/kg-hm =2

ot Sl CK NPK BC NPK + BC
KAEL 0.035 =0.012 De 0.145 £0. 012 Ac 0.060 =0.016 Ca 0.118 0. 005 Bd
WEEL 0.089 0. 022 Ca 0.193 £0.028 Ab 0.071 £0.012 Ca 0.142 +0. 017 Be
e+ 0. 057 £0. 003 Dbe 0.194 £0.022 Ab 0.086 £0.016 Ca 0.166 +0. 006 Bb
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1) ANFRS TR R AR b B H) 22 538 R, /NG PR 30RO 6] 3R] Y 28 53 B3R F (P <0. 05)

*3 E£WRRMLIEZEERNN,ORRHMAN

Table 3  Influence of interaction between biochar and fertilizer on cumulative N, O emission
CX7liw NPK /It AP + NPK E
Tty
F P F P F P
KFEL 0.034 0. 858 155. 030 <0.001 15. 302 <0.01
Rt 8. 567 <0.05 54.371 <0. 001 1.980 0.197
#+ 0. 002 0. 968 177. 884 <0.001 12. 319 <0.01
i+ 2.317 0. 166 311. 625 <0.001 16. 422 <0.01
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iﬂ%kﬁ(-'ﬂ

[i—1]

100

EARRE(P>

-1

+ 4 Qb B NH, -N-35 5 i NO; -NF¥ & i
CK 7.984 +1.554 b 7.063 +2.244 b

KE+ NPK 16.786 +3.372 a 13.035 +5. 095 ab
BC 8.719 £1.417 b 7.645 £1.983 b

NPK +BC  13.870 +2.704 a 16.033 £3.182 a

CK 7.993 +1.477 b 7.148 £1.610 b

wemy  NPK 14.505 +2.071 a 25.386 +7.816 a
BC 8.604 +1.800 b 8.688 +1.957 b

NPK +BC  14.165 +3.273 a 31.190 +7. 465 a

CK 7.759 +1.283 ¢ 11.191 £3.557 b

. NPK 11.250 £1.890 a 28.169 £9.919 a
BC 7.360 £0. 991 ¢ 10.951 +3.211 b

NPK + BC  10.487 +2.164 ab  37.154 +8.609 a

CK 7.213 +0.780 b 4.422 +0.996 b

. NPK 12.361 £+2.532 a 16. 165 £5.015 a
BC 7.625 +£0.884 b 5.494 +0.931 b

NPK +BC  11.206 £2. 064 a 20.061 +6. 051 a
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Table 5 Correlation between N, O flux and contents of

NH,' -N and NO; -N in four soils

+ 4 Ab¥ pH NH; -N& & NO; -N& &
CK —0.847" -0.616 0.821*
- NPK -0.292 0.719  -0.297
K AE L »
BC 0.117 0.736*  0.940*
NPK + BC 0.738 0.622 0.247
CK 0. 605 0. 069 0.016
B 4 NPK 0.813 0.871* -0.292
BC 0. 969 ** 0.382 0. 950 **
NPK + BC 0.840* 0.875*  0.368
CK 0. 630 0.380  —0.366
. NPK 0.615 955 0.067
. 0.955
BC 0.517 0.356  —0.46
NPK + BC 0.783 0.896 * —0.645
CK -0.425 -0.425 0. 646
. NPK . 946 ** .975*  —0.003
4 0. 946 0.975
BC 0. 607 -0.270 0.673
NPK + BC 0. 747 0.908 **  —0.440

1) RRI/NE FREFIR A R Ab B 22 535 8. K7 (P <0.05)

1) # x FORBBEMIC(P <0.01), * FORBEFEMK(P <0.05)
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