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Abstract: The effects of a nitrification inhibitor( nitrapyrin ), crop residues, and rice straw—derived biochar applications on N,O emissions by
an acidic agricultural soil from Jiangxi Province(JX) and an alkaline agricultural soil from Sichuan Province (SC) were investigated using a
laboratory incubation experiment. The results showed that nitrapyrin significantly reduced N,O emissions in both soils during the first stage
(24 h) after addition, especially in the SC soil where the N,O emission was reduced by 62%. Biochar application significantly enhanced N,O
emission in the JX soil, but its effects in the SC soil were not significant. In contrast, the effects of crop residue incorporation on soil N,O e—

missions depended on the type and characteristics of the crop residues, the physicochemical properties of the soil, and how long the residues
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had been incorporated into the soil. Over the short term(24 h), alfalfa and rice straw significantly enhanced N,0 emissions, whereas bagasse

addition did not lead to any significant increases in N,O emissions from the SC soil. The N,O emissions in the JX soil were significantly en—

hanced by rice straw application, but significantly inhibited by alfalfa and bagasse applications. Increasing the duration of incorporation

weakened the effects of alfalfa and rice straw on N,O emissions, whereas the inhibition effect of bagasse on N,O emissions could be main—

tained for 6 months. Overall, these results highlight the necessity to connect N,O mitigation strategies with soil types and properties when at—

tempting to reduce N,O emissions.
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Table 2 Properties of crop residues and biochar made by rice straw

[ES 2hR(TC)/g- kg™ 2% (TN)/g kg™ C/N
HAE 399 13.5 29.6
IKFEFEFE 450 6.67 67.5
HeE 442 4.66 94.9
W 620 133 46.6

T AW 2 ik BT DK AR AS AT BT, 1 S8 AR R S
IRICPAIRIE S 500 °C, 0 SRS I 18] 8 b, R GUKRE AW 5™ 2
30%",

Note : The biochar was produced by the rice straw at a maximum pyrol—
ysis temperature of 500 °C and a furnace residence time of 8 h in continuous
biogas—energy pyrolysis system. The yield of rice straw biochar in this sys—

tem was 30% approximately™.

1 gt T ERIE SR

Table 1 Properties of the studied soils

+35 AP (SOC)/g kg™ LH(TN) /g-kg! N

Fiki (<2 wm)/% BHRE(2~20 pm)/%  WHE(20~2000 wm)/%

SC 4.25 0.66 6.44
X 8.79 0.97 9.06

18.1 34.7 445
7.13 12.7 80.2
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different soil additives application
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1507 ™
| JX
B sc

T 125 F
~

100}

F

751

50t .
k a a |

i b
|

N0 BRI R /g

N
n

ol i N .
CK NA NS NBa

AbBE
6 ARMFEF 6 M ARMER L N0 KRMAME
Figure 6 N,O cumulative emissions from soils after addition of

nitrogen at 6 months after incorporation of crop residues

FLAR LR B R . NS AbF i S5 FRAK T WP 4= 48 1 JE AL
A, NALHLS, HERHARENfLERS
NBa 2

eI FF 3 40 F 6 4> BFE I NHNOs, H
438 NHI AT NOs & 5 Fifl Jin 05 15 5= 1 18] 19 25 1 # 3
SEIEINZERL, I HAE IX R85 A e A an SC
T (K 8), KIS INFSFF, T ICHLA S b
T RT3 g Ik o) S2E K T, B 6 A A s 4% A0 B A JC AL
Aermm T 3 AR, LR NOs & i, JX L8800
EFF 3 A 6 A A BT, A3 NOs S a N
CK>NA>NS~NBa; ffif SC +IELETRINFEFF 6 5
I, He NO; &4 NA>CK>NS>NBa( € 8). WA 7
FE 8 FTLAE H, S B it , v X JCHL A S i
(1) SRRSO B 55, T /K R R T e, 1 T PR M 22
WIAE =35 22 [0] 5 RS 5 e 76 0 30348 o st e Ay i 3,

Bt 5 R 0 o0, HSZ M R R i R o
3 1tie

3.1 FEALIMEIFIXE L1 N0 HERg RIS 0E

ARG S R R AL IR AR BE (24 h), =
S HP JEE N i T 2 AR 4 N0 kR, JLHUR SC
3. SC HHEAETIN NHNO; R N0 BBHE KL
AT 3K 24.00 wg kg™ (CK), T =48 H L 00 BE Y 78
A AL EAHECRE & 9.21 pg-kg™, BIHIAREE T 35
62% , 5 /i N BB IT 285 RS PIR— B, /It T+ 4
$E,2~3 JE Py KR 4 AE R Rl 3 i g AR A R e R 5
PRI NOSO, 3 I 5 SRR A AR o A AT ol
SR AT 30 3 o) 39 S B R 12 2 S ) 1Y
TSR AE IR NH; 4k NOH21 IRk, Al Ak 4l 300w
A A A R T B D i A AR 1 NSO,
SRR NOSVRIE, Wi/ b oA T AR IS, AN
/N0 FHE ™, 7 #F 5% 2 B, 7£60% WHC F1
25 CEMET , SRS AR ATE AT Z W AT, TR 1 78 AR A
e A fbad AR R A N,O B R ER AN, TR
AW EENEIE ST, SC - IENO MR FERRA,  — (P it
e R0 SC IR RS EVE R (I 7)., eah, FeAi15E
AUAOAFFE R, SC Ml AL R KT IX 13, JF
HLLAFRE R T, 1 =G e n] 5 25 R4 SC
IR A SRR AR R, = S R e Xt
SC -4 NO HEfl 52 m 3 22 T A R fe Ry
PR . A8 T =S R S, IX AR NOsHk
JEFHTC B AR, Fe B — G RNkt JX -3 ey
TEAE G 35 N0 B FHE R i 7.54 pg kg™



A, S USSP R T B Ay 5 0 S i A TH 18 NLO HERIH 520

1029

2018 &£ 5 H 2
601

i JX

+ 3 NH: 55 B/mg - kg™

60

HEFRiHl/
- CK

7 SEEAFEINAE RN IR N NHNO, FHELHNRSEHTW
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