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Effects of Biochar Application on Nitrification and N,O Emission in Purple Soils with

Different pH

WANG Qi*, LAN Ting®?, LAI Jingjing®, GAO Xuesong“?"

(1 College of Resources, Sichuan Agricultural University, Chengdu 611130, China; 2 Institute of Resources and Geography
Information Technology, Sichuan Agricultural University, Chengdu 611130, China)

Abstract: Biochar can influence soil nitrogen nitrification and N,O emission. An indoor incubation experiment was conducted
to study the net nitrogen nitrification rates and N,O emission in acidic (pH 5.10) and calcareous (pH 8.15) upland purple soils
under different application rates of maize straw biochar (0, 1%, 2%, 5%, and 10% dry soil weight) with ammonium nitrogen
fertilizer. The results showed that: 1) biochar addition inhibited net nitrogen nitrification rate in purple soils, compared with
control treatment (no biochar application), biochar application reduced the average net nitrogen nitrification rate by 33.7%-93.7%
in acidic purple soil and 7.5%-40.9% in calcareous purple soil. With the increase of biochar application rate, the inhibition was
enhanced in acidic purple soil but irregular in calcareous purple soil. 2) Biochar addition significantly increased N,O emission,
compared with the control treatment, cumulative N,O emission in acid purple soil decreased by 15.9% and 27.7% with 1% and
2% biochar addition rates, respectively. But cumulative N,O emission in calcareous purple soil increased by 60.1% and 93.2%
with 5% and 10% biochar addition rates, respectively, and cumulative N,O emission of all biochar addition treatments in
calcareous purple soil were significantly higher than that of the control treatment. 3) In general, biochar has no positive effect for
calcareous purple soil in inhibiting nitrification and mitigate N,O emission, while 1% and 2% biochar addition rates are optimal
for in acidic purple soil.

Key words: Biochar; Purple soil; Net nitrogen nitrification rate; Nitrification rate; N,O
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14 S M FIAIL R 1 5 2 — 2B B9

DU 28 (o + B b 5 A BB T B 36.5%1%,
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31'56" ~ 103%59'25" E, 2928'00" ~ 2945'45" N), 7
RS HA B TR X EFH(105940" ~ 105°
43'45" E, 30°10'30" ~ 3034'10" N), #HRAEY N
Tk SR b XE O BRI FE XS, JCRE
WA 300d L |, 4RI IR 165 ~18.0 C, K
IR . RE T, RHERARUNmRME S AL, B
F 20 e 2 o 38 7T 40 DK@ WA A, R
fecif AT, P2, JCRRIIKC S 283 ~300d, AT
SHRHM 167 ~17.4 °C, WHEFE, JBEEK, H1E0
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i, S RPN TR, — DFREATA 4 CUKFRVE
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Table 1 Physiochemical properties of tested soils

F-HER R pH Jk (g/kg) 4R (g/kg) CIN <2 pm 4 (%) CEC (cmol/kg)
[i7ge i o 5.10 16.72 0.70 23.89 17.60 7.04
Fay/din-gutst 8.15 13.25 0.82 16.16 29.60 26.25
1.2 i EYFRx L 2,

B AW s FORFEATAE 450 CIAZM T
Prilts, AW Bircad 2 mm g A, HIEAC AL

1.3 RIEEt
RIS TERRYE A bRt rp 3 s 5 AN

*2 HIEMPREREUER

Table 2 Physiochemical properties of tested biochar
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TR A pH £Wk(gkg) A (g/kg) CIN CEC((cmol)/kg) BET L&A (mY/g) S £LA% (nm)
FOKRAEFF 10.20 532.70 7.25 73.48 15.60 79.57 2.86
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PELTCAEY BRI (ABo); QmRTE L 1% EY R
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AH R BT B A= 10 5 5% (0.2 mm) . FIr A RE S 7E 25°C R
TSR N TSR 1 d, SR)5 B IRAG DR Py AR
ST 2 ml & & (N)S0 mg/kg (19 NH,Cl s, (1
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Fig.1 Soil NH3-N contents in acidic and calcareous purple soils under different biochar application rates
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Fig. 2 Soil NO;-N contents in acidic and calcareous purple soils under different biochar application rates
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Fig. 3 Soil nitrification rates in acidic and calcareous purple soils under different biochar application rates
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5 - e |
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Fig. 4 Average net nitrogen nitrification rates in acidic and
calcareous purple soils under different biochar application rates
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Fig. 5 N0 emission fluxes in acidic and calcareous purple soils under different biochar application rates
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Cumulative N,O emission in acidic and calcareous purple soils under different biochar application rates

®3 TRWUES N0 RFRHMERAXMES T

http://soils.issas.ac.cn



1176 +

4 %52 %

Table 3 Correlation analysis between nitrification rate and N,O cumulative emission

[73Ea i FEY/SE ie
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BRI AR A5 bl 18 pH . REFRE TR
[T 25 5 . ARt 3, A=W B s it i Ak A
FHA B A VE T, ELREVS N1 2 il 1k R I
X AT RESE R - O ) BT A B (1449 o 2H B 25 0 il
TIERAAE R, AR — ARSI oA S
Rl 1P, S r + A AL B Y Ak S i A
AT 3R B AR o @)k T 2 0 o — i S i B
(pH Y[ 8.2 ~13.0), i H/ERE R EmE A+ pH,
52N A 2 5 AL AE G 2 1k 41 i (AOB) il
AL (ACA)VEM LA T HES pH 2 fAH¢
KRB H AOA JEMEN T, 7EMTEIREE T AOA

. AOB & PEHE S, SRS AER I R P W
I, FEMPELE 1, AOA XA W) Bt it A G B2 F+
pH AR Tk 2, K S HI AL E R . YR
BN R B T TR, X A S AR D
(DNRA)IFEA A, MM NO, P9, @Cheng %)
fffgdat, UIMNEA IR S & FE (KT 500 mg/kg)H,
TR E ST H NO; S M2, JEilifg
ik NO, . ROk E, ARMEEE MR T
MRtk S pH LR AV AR 258 — 2
T A AP BT - pH ARG e T AR 1 + 1
BN, A RNE R B IR RN, ATRES BT
A 1y S5 Ko R P 5 £ i A R 18 R i K T A R
- o
3.2 EYMRRARRMEN LR T N,O HEMBIRE
AIRIGSE T L, BRIE SR e AR 2R W) RO
(1%, 2%)AINZEHET, #0 T N.O HEBGH R, 2%/
IR I T N,O REHEE AR T 27.7%, 5
o A A VA i 7 e S5 R B SR SIS AR L. B ST
REF T AR TR NH; AW B> T RS AR, A
> NoO HEMC . 38 2 B A 4 ST s i a3 n 1 +
HEmE e, AT IRE KM T AR MY st
Tl > N,O RBUHE L i . ASHF 5T Hh 5 N,O
HEc 5 NO;-N i IEMISEC R (6 3), HAHFI
SEHAT AR SR, HEI KR4 N,O 7= vl
AL ISR, H 60% MIEHEK 595 412 N0
7= AR Al A AR A I LS, HAT R ST R
£ 60% M [ 57K 52 A dF S8 4 1F L At B2 % N,O
I TTRRARATIIAF] 28.0% ~ 46.9%, W IEFHRSAM T R
AL R - NO HER A — A #e, 7F
PR 1 39 ol AR W R R A RESR S 0 pH, 4R
F N,O DIREIR JEEF (nosZ) v, 1t N,O iBJF A
N7, T E R 4860+ 5% 1 10% A4 T e s i
THESET N,O Hejle, EMTTRER A . O m A
Y et A TT RE 23 ek 3 0 A LR L R
SRS AR B 7 R, 4R R 58 nirK  nirS
nosZ % Jz it Ak I RE PR ~F A 1k S i Ak #E A8 Wang
SN RS AIE B, PRI RS T, n AT A Y
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T2 QB W A i AL AT BEARE U T 6l A 4 T
A B (B AL 40 TR 5K 3 B B9 NO, ™ b Ji i #2),
RS SRAAAERAESES, %&H NO,-N 1
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TR T R AT, S 3R Y IR R AR FE A 4 N,O
HEBGE AR 1 ~ 2 d WX, AR At
YR FE N,O HEHC R FHE R 2 5 T 4
Prommer 25 CURFSE 15 70 £ R PEREVE L R, A W
HehER Rt S AL AN A RO B e I I R AR R, 7F
AR A T RS AL A RS NLO 77 A= 1 BTk Tl
FRAE AP A A R 26+ NLO HERcEE 7Tl
4 d, &R TERE A S B AL S R AR AR )
1, R F B, it A R 18 ik oA R
¥ A NHZ-N S s R, R B & N0,
A B AN [ PE A R] pH 58 €8 1 v NLO 7 AR i 4
FOHLEIRTE R SN R 2R BB AR T B2 07
Bt — LI UEREAY

4 £

1) A W S5 it AP T R R A R A R - i
AR, XTSRRI i . FERR TR 25
- Hp A g S X T A R RN 2R v 1 R A A
JH Bt ot FH B PR3 I I 3 5 s AR A KPR 2R B b 1% il
2% BUR AL FR AL RAL T X ], 10% A= Bk ik
PR R e A R e Ik

EMmMEE A L P INE (1% 1 2%) 4 P 5 ok
AEFEXE NLO HYHE B B A I HIE T, =i (5% F110%)
AR AR BT N,O HEBCH AT EVE . A K
PR b, KBRS T N,O HEjik
o B oo

TEMMELEM T 1%, 2% A=Y ot R it
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PEA R A HLEIA T A N R R k4
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