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6 N,O
) (RS) ( )
(B) (CS) 300C 500C 700°C ( =99.99%)
2h
300 g
KTF 1
F1 HXEYRRMER
Table 1 Basic physicochemical properties of tested biochars
(Y] (RS)
300°C 500°C 700°C 300°C 500°C 700°C
pH 5.42 6.10 7.68 6.93 9.68 9.87
(mol/L) 4.76 6.06 5.75 3.99 6.01 5.09
(g/kg) 4.60 3.70 3.40 4.90 3.60 3.50
(g/kg) 806.70 717.10 705.50 745.70 642.70 618.50
C(g/kg) 543.10 568.60 573.10 469.80 478.60 467.60
N(g/kg) 17.10 16.00 15.60 17.90 19.30 28.20
(B) (CS)
300°C 500C 700°C 300°C 500°C 700°C
pH 5.66 7.23 7.59 7.26 9.33 8.89
(mol/L) 3.43 3.59 3.95 5.10 5.87 5.16
(g/kg) 4.70 2.90 2.50 4.60 3.30 3.10
(g/kg) 983.90 938.50 926.40 840.90 776.00 708.40
C(g/kg) 644.60 795.60 826.50 547.00 593.20 602.00
N(g/kg) 12.10 13.20 13.40 26.60 26.00 20.50
1.2 Omin 40 min 25 ml
4 3 4 ml
12 12 ( GC-2014) N,O
(CK 13
3 5 N,O
F=pxAC/At x 273.15/(273.15+ T) x Vim D
1500 g ( F N0 (I;IzO—N ng/(kgh)) p
N,O (kg/m”)  AC/At
250 ml 1.5% N>O (NO-N 10°h) ¥
(m) T (C) m
50% (kg)
30C N,O
7d Iml N30mg n
( ) N 150 mgkg M=F1><24+§2:(E+E_1)/2X(t,-ft,-,l)X24 )
65% 30°C M N,O (N,O-N pg/kg) F
N,O (N2O-N pg/(kgh)) ¢ (d)
i n ti-t
1.3 (d)
1247 11 16 23 30 1.4
(12] pH ( 2.5
704 1) -
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1 mol/L NH,OAc (pH 7) ( 2
NHi-N  NO;-N 2 mol/L KCl
( 501 NH;-N pH
(625 nm) NO;-N 500°C
(220 nm 275 nm)
1.5
Excel 2016 500°C
SPSS 19.0 Tukey HSD 700°C
0.05 500°C  700°C
2 oo
700°C
2.1
pH
F2 AREYRRLERFIIZEEN R
Table 2 Physicochemical properties of tested Latosol treated by different biochars
(g/kg) (g/kg) pH (mg/kg) (mg/kg)
CK 324 £0.16f 031 £0.03¢ 500 £0.11g 17.60 £ 035 g 8590 £ 1.96 f
300°C I 7.05 £ 0.37 bed 0.58 = 0.01b 6.88 & 0.02 f 20.81 = 0.1 f 112.68 == 3.12 ¢
RS 6.95 £+ 0.51 bed 0.47 £ 0.04 be 6.67 = 0.03 ¢ 19.97 £ 0.27 ¢ 137.90 + 2.06 ef
B 7.60 = 0.12 ab 0.40 £ 0.06 be 6.24 £ 0.03 f 2040 = 0.47 f 108.00 + 3.57 ¢
CS 7.46 £ 0.45 abc 0.83 £ 0.08 a 6.61 = 0.11 ef 19.97 & 0.29 ef 125.42 + 1.80 ef
500°C 1 7.58 £ 0.32 ab 0.51 £ 0.07 be 7.27 = 0.16 b 3394 £ 0.15b 240.07 + 0.56 a
RS 6.41 £ 0.26 de 0.44 £ 0.05 be 7.04 & 0.05cd 32.88 £ 0.78 c¢d 21941 £9.11d
B 6.56 = 0.55 cd 0.47 £ 0.04 be 6.30 £+ 0.05 cd 32.58 + 0.15 be 233.69 + 5.58d
CS 8.19 £ 044 a 0.41 £ 0.03 be 6.88 £ 0.06 bed 33.78 &+ 0.52 bed 226.73 £ 5.90d
700°C I 544 +032¢ 0.36 & 0.02 be 7.03 £+ 0.37 ab 40.07 + 0.56 ab 241.39 + 14.36 ¢cb
RS 6.36 = 0.09 de 0.40 £ 0.04 be 6.84 & 0.07 be 39.41 £ 0.99 be 225.84 £ 2.14 ¢
B 6.92 £ 0.09 bed 0.39 £+ 0.07 be 6.42 £ 0.11 def 40.36 + 1.01 def 241.85 + 10.99 ¢
CS 7.27 £ 0.23 abed 0.51 £ 0.08 be 6.81 £ 0.18 bed 43.40 + 1.02 bed 209.09 + 5.15b
(P<0.05)
2.2 N,O N,O
N,O 500C 700°C
2 7 N,O
23 N,O
(D CK 500°C
700°C N,O
N,O 300°C 500C 700°C
N,O N,O
N,O 300C
500°C  700°C N,O
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Fig. 1 Effects of different biochars on N,O emission flux of Latosol
N,O NH;-N
NO;-N ( 3)
N,O 500°C  700°C NH;-N CK 300°C
N,O
500°C NO;-N CK
NH;-N
700°C N,O 700°C<500°C<300°C<CK 0 mg/kg
N,O N,O-N 233.41 pg/kg 300°C
NO;-N
2500
o 5 2000 NH,"-N
sl
= ®1500 5
i c d d cd
%@ 1000 w5 ed T ode
= z ef
500 é E f
0 B NO; -N 5
CK CSf[1 RS B CS§|1 RS B CS NO,-N
500°C 700°C
Ak s 3
2 RINAREM R ITEELIE N,O Hi B R E N
Fig. 2 Effects of different biochars on N,O accumulated emission N,O
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Fig. 3 Effects of different biochars on mineral nitrogen content of Latosol
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Effects of Different Biochars on Hainan Latosol Properties and
N,O Emission

JI Yalan', SUO Long’, XIE Yu®, WANG Xiaoqi', FANG Yage', YANG Lin', ZHAO Lingru', MENG Lei"

(1 Institute of Tropical Agriculture and Forestry, Hainan University, Haikou 570203, China; 2 Fruit Technology Promotion
Center of Weinan, Weinan, Shaanxi 714000, China; 3 Agricultural Environment and Soil Research Institute, Hainan Academy of
Agricultural Sciences, Haikou 571100, China)

Abstract: Temperature and the raw materials can influence biochar properties, and biochar can affect the N,O emission
from soil. This study is to screen the biochar suitable for Latosol in Hainan. Four Hainan gramineous plant materials were
selected to produce biochars under 300°C, 500°C and 700°C, respectively, and then the effects of the 12 types of biochars on
Latosol properties and N,O emission were studied with the indoor cultivation. The results showed that all biochars significantly
increased soil pH value, promoted the contents of soil organic carbon, available phosphorus and rapid available potassium, and
accelerated soil nitrification. Soil N,O emission was promoted by biochars derived under 300°C but was inhibited by biochars
derived under 500°C and 700°C. Among all plant materials, soil N,O emission of bagasse biocgars derived under the pyrolysis
temperature was the lowest, which is possibly due to the stable carbohydrate in the bagasse after sugar extraction. On the whole,
the bagasse biochar derived under 500°C is recommended to soil improvement, which is more conducive to less N,O emission in
tropical Latosol soil.

Key words: Latosol; Raw materials; Temperature; Biochar; N,O emission
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