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Effects of biochar addition on N.O and CO;emissions in Hainan dry red soil

LIU Lijun, ZHU Qilin, LI Kaikai, LI Miao, MENG Lei, WU Yanzheng, TANG Shuirong, HE Qiuxiang”

(College of Tropical Crops, Hainan University , Haikou 570228, China)

Abstract: To investigate the response of N,O and CO; emissions to biochar addition in dry red soil in Hainan, the effects of biochar addition
on soil chemical properties, ammonium nitrogen and nitrate content, N>O and CO; emission fluxes, and cumulative emissions were analyzed
through laboratory incubation experiments. Four treatments were set up : CK (no biochar), B1(2% biochar), B2(4% biochar), and B3 (6%
biochar). The results showed that the content of soil organic matter, total nitrogen, and available potassium increased significantly by
67.4%~246.6%, 38.6%~90.9%, and 696.0%~1 764.7%, respectively, compared with CK, and the content of NH;=N and NO5;-N
decreased after the addition of biochar. In general, the concentration of NH:=N in the different treatments was CK>B3>B2>B1, and the
content of NO;—N was CK>B1>B2>B3. With the extension of incubation time, the concentration of NH;—N in each treatment decreased,
while the concentration of NO3—N increased. Biochar application delayed the peak N,O emission flux. Variations in N,O and CO, emission
fluxes among different treatments showed a consistent trend; that was, with the extension of incubation time, N,O and CO. emission fluxes
first increased and then decreased, and then increased again with the extension of incubation time. Compared with CK, the addition of
biochar promoted N,O and CO, emissions to some degree, the cumulative N>O emissions increased by 399.2%, 494.2%, and 194.5% under
treatments B1, B2, and B3, respectively, and the total CO, emissions increased by 87.6%, 153.3%, and 147.6%, respectively. The results
show that biochar application increase N,O and CO; emissions in the short term.
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1.1 X3 XL

P R B R A SR R B H IR BRI
(18°39'N,108°47' E) , iZ b fy 4y 2 WA M, 4F- 1
24~26 °C, H BRIF %L 2 572~2 714 h, 4E [ 1R 2 4 850~
1 000 mm, FEF EEEFAES—10 A, i &SFEREN &
) 85% "™, 1 HEAR A Jyp ¥R g UTRUA K & I Ik 21 4
Fi BB 2 s IR A I ), R AR Z (0~20 em) 135, 5
BRI e AR R Bl W AR A SE SR A TRl SR 0 5 Y
PEAF T, a0 4 A . R BESEAR Ak 2 Pk o < pH
4.89, H AL 3.29 g- kg, A 0.41 g- kg™, B &4
50.64 mg-kg™", HALHE 275.31 mg-kg s
1.2 RBa#r

3 A W 03 A KRS FFLE 400 °CR 3 i PR AR R
fi i 4, A HET AR RE 3t 60 B L& o Aok ik
A Al 2 M AR 2 D7 v AR A W e 1020 5
TR T 2B K R 90 min, 75 30 min 5
FH pH I 5 75 W pH 5 4B FN 4> 0B G 2 A BT
JE 3 2R NaOH 6 il , JCHA Y BE TN A 5 4R
HC10.—H,SO. TH i , 5403 SO RETHIE o A=W e Jik
AR 2E A BN - pH 8.66, 42k 636.45 g - kg™, A
17.32 g- kg, &4 3.10 g- kg™, £ W 40.70 g- kg™, C/N
36.75,
1.3 iRIG A0 IE 5181k

R 4 A0 B, 4390 R 28 P B ORI A4
e, A8 R CK) LA R A= W) e b B Cs oo 433 4+ 4 5
Y 2% 4% F16%, 53 ic b B1 B2 F1B3) .
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HETE I, P S 0 45 X5 50 A I o 2 8 1K, IR
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PREZE (A3 B2l ) 7, PR 0 35 K i 28 Rl Rk
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REFRA R FR 25 d R E N 30 Co TR
b, FHAR VAR LK M EE o AN (A AL 353 )
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i AN 3T IES A .
14 SERESHHT
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NH,F IR A0.5 mol - L HCHAR A TI=42 , s H (4
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P, BRI E
1.6 #iEALIE

NoO F COLHE A & 15 A0

_ _pXAcx VX273
W xAtx (273+7T)

K F N0 5 COHFGE 7, pg- kg -h' (BANTT)
B mg-kg" +h”' (LLCIP) sp HARHEIRZS T N.O-N B

CO~C BB PE, 70510 1.25 kg-m™ F10.536 kg-m™; Ac/
At Ay BT S A] P9 ARE TP NLO-N B CO,—C 3k BE 38 i
i, 107 B 107 bt VIR HETE R P TRUER 2 (R R,
m’ s TSR, °C; WA R IR T i ke

N0 F1 CO, R FRHF R IR A XN :

M= X(Fi + Fii)12% (11— 1) X 24

AP MR N0 B CO, R &, pg kg (BAN ) EL
mg-kg ' (A CIF) 5 F 9 N,O 8¢ CO, HEGHE & , wg- kg™
h' (PAN,O-NiH) 8 mg-kg ' -h™ (LA CO.~C i) 50 M 2ReAE
BFR], d5 S SRAEREL s n ok B B 1M 2R
EAEIEPNe

il 85 0 o Y R A L B3 3 NOS—-N % 3 bR DA
NH-N %A NO,-N F i Z filf5 i .

Bl R FH Excel 2010 1 SPSS 19.0 5 F R4 784 Ht
FHT, K JH 1L.SD Fl Duncan 22 8 FU 48 46 06 L i 2%
P, 2 KA P<0.05. R Origin 2018 1 T1E .

2 HRE5HMH

2.1 TEHRETK

-3 pH A MRS IR AR R L R i b
A B TS N (W 3G 2 g (32 1) . AT CK,B1,
B2 #1 B3 + 4 pH {8 43 %l 42 & T 19.6%. 31.1% #0
32.9% , T HEA P& i o IS N T 67.4% .181.9% F
246.6%, 4= A & 1 53 B YN T 38.6%. 65.9% F
90.9% , HAH & 1t 4y N T 696.0% .1 139.3% Fil
1 764.7% , ¥R 80 122 5. AN [ AR H A 3K
e 1 UG AR A
22 TEESENHESRSETK

BERE TR UEAT, S A0 B - R S R A R T
FOMMSA G EERE TR BEE D)., AR
PR S A o i m AR ER B CK>B3>B2>B1, 1 il A &
SR EREN N CK>B1>B2>B3, A [Al B B4k 25 A
SRR ORTR] A AS UG g B AN — B, BRE IR

F1 AEALETEMR

Table 1 Soil properties under different treatments

fb3 AL R A B
Treatment pH Organic matter/(g-kg™)  Total nitrogen/(g-kg™')  Available phosphorus/(mg-kg™)  Available potassium/(mg-kg™)
CK 4.99+0.10¢ 2.21+0.07d 0.44+0.01d 243.70+4.72a 67.16£9.92d
Bl 5.97+0.31b 3.70+0.15¢ 0.61+0.12¢ 271.80+23.99a 534.62+52.40¢
B2 6.54+0.08a 6.23+0.36b 0.73+0.01b 277.73£29.47a 832.33+11.90b
B3 6.63+0.10a 7.66+0.50a 0.84+0.01a 293.96+40.76a 1252.31+38.20a

1 ANEING FREAR A [ Ah B B) 25 3] 3 25 5 (P<0.05) 6

Note: Different lowercase letters indicate significant differences among different treatments (P<0.05).
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Table 2 Relationship between N,O and CO, emission fluxes and NHi=N and NO3;=N contents in soils treated with different treatments

Sk B AS A NH-N A A NO-N

Gase CK Bl B2 CK Bl B2 B3
N.0 0.806%* 0.945% 0.777%% 0.622%* -0.908%* -0.664% -0.501%* -0.301
€O, 0.675% 0.91 1%+ 0.9297%+ 0.795%* -0.820%* -0.611%% -0.695%* -0.634%%

R B M (P<0.5) , #+FRR/ R E A (P<0.01) .

Note: * indicates significant correlation(P<0.5) ,** indicates very significant correlation (P<0.01).
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