2014,33(10):2063-2070 ® oW F OB R 2 o R

Journal of Agro-Environment Science

2014410 A

£ R EERE KL H N0 HER AR
“ﬁ‘f@:ﬂ‘l‘] 1,2’ #]' g 1,2’ /K’,l% 1*’ $ﬁ./% 3

(LPEIEARARBRE R B b R i S SRl [E 5 S0 2, PR ik 7121005 2. P4 JURARBHE I E ke Be , BRI 45
% 7121005 3.PGALARAMBHL R BEIRFRET = Be , BEPE #k 712100)

O OE ol RN, SR 2 P S A - SR SR ST R A P 5 AR (0,10, 20,30 t-hm )X 8 + PRI PAER TR
H N,O HERCASEMR . 2552 - A ¢ RN ARG 17 it 28R T 2 6K AR 1K 28 L0 HERIGE B e (B AN HE B, U in 30,2010 t-hm™
AR = A 3R NO HERCE S H ANV AR 0 B A AL B3 T BEAIS 19.24% .9.89% .3.40% , F s fin 30 t-hm A= ) i e Ab FR R
I3 (P<0.05) , {HS I 20 t-hm™ (144 4 5 i A Xof AN it 804 FH INLO HEJIGHE s AL 2B i i . TR AE s 54 , A4 K
Z2 it FACFR A N,O HEE e A 38 S Tt R B TR INAE M R R RR BEAR T TR HH 0 em 1 10 em 3B, 3/ Tt
FUEFE 0~20 cm 38 NH-N H1 NO;-N & (HF AR [ 0~20 em 42 T HES /KPR A B3 0 M50 0, iR 5604 1 N0 59k
5 0~20 cm )2 44 NO;-N Fl NHi-N it BK Y 2R B2 EAHSEE R (P<0.001), 5 0 em 5 10 em 5 2 2 07 AH GG
Fo WSINAPNT G TR & I8 AT BB A KA L NLO HEROE A 1 3225 A

A AT AL TR SE K EUE

FESES:X171.5 XERARERD A XEHS:1672-2043(2014)10-2063-08 doi:10.11654/jaes.2014.10.026

Effect of Biochar on Nitrous Oxide Emissions from Dryland Spring Corn Field on the Loess Plateau

HUANG Hai-zhou'?, XIAO Qian'?, SHEN Yu—fang", LI Shi—qing’

(1.State Key Laboratory of Soil Erosion and Dryland Farming on Loess Plateau, Northwest A&F University, Yangling 712100, China; 2.College
of Forestry, Northwest A&F University, Yangling 712100, China; 3.College of Resources and Environment, Northwest A&F University, Yan—
gling 712100, China )

Abstract: A field experiment was conducted to measure N,O emissions using static chamber—gas chromatography method. Six treatments
were used : CONO(no biochar, no N), C2NO(20 t+hm™ biochar, no N), CON1(no biochar, 225 kg N+hm2), CIN1(10 t-hm™ biochar, 225
kg N+hm™), C2N1(20 t+hm™ biochar, 225 kg N+hm™) and C3N1(30 t-hm2 biochar, 225 kg N+hm™). Compared to CON1 treatment,
biochar amendments decreased cumulative N,O emissions by 3.40%, 9.89% and 19.24% for the CIN1, C2N1 and C3N1, respectively. Ad—
ditions of biochar increased soil temperature at 0 cm and 10 c¢m soil layers, but decreased mineral N content in 0~20 cm soil. Soil moisture
in 0~20 cm was not affected by biochar. A significant positive correlation was found between N,0O emissions and soil NO;—N, NH;—N con—
tent and soil moisture in 0~20 cm soil, while a negative correction were observed between N,O emissions and soil temperature at 0 cm and
10 cm. The reduction in mineral N concentrations by biochar was the main factor that reduced the N,O emissions in dryland spring corn
field.

Keywords: biochar; nitrous oxide; dryland corn; nitrogen fertilizer

NO HAEGR B R R E Z AR = UAZ
—, HOBAER A 129 o €O, 1 298 £51; [Rl i i 2

HRAPFZ e O, U NS AR  TPCC 25 Y
T BRGSO NO R 3
IEESR A A, & EHEICR 1 80%P, FH K
MR, AR AR A 7 Hp o e s 2, il T
HARNE A AT K, O R NLO 1 SRS IR

W F5 H #9:2014-03-20
ES&WAR:FHEARRFIEATH (51279197 ) ; i e 2 4 B AR F
A % % % I ¥E 4 (YQ2013009 ) ; BE TG [ 4R B2 5 4

(2012]M3010); H 7 4 4l B2 Be Al B £ 18 & 3
(2012GAAS15-22-4)

EE R BN (1986—), 53 WLk, FEEN G A AR Ty i
5% . E-mail: huanghai30@163.com

*BISIEE L EFF  E-mail:shenyufang@nwsuaf.edu.cn

IFFERAEAR H 1 38 NSO G HEICRRAE , LR AR g .
N,O HIHER BAF I R E

WFFE R, AR A A FHAS BRI , A0S IE B D7
AL LA AR R AR 2ol i 5 ) 3K il



2064

RAIMERF 217 EIRRE T R

JF B - 4 S 3 M B R AN B A R, AT
S0 RS AR L RO AR SRR N,O 7E - 38 1 %
iy , e — 2520 0 N.O HERGE & o Pelstera S5
FERIL, FAEAR LGB 7 X A2 i sl oy X5
2 N,O HEAl Mg (E3E 2B B . fRIE AR
A A B NLO [ f KRR, ME RIS it AE 22 X6
A H -8 N,O HElofr s, 148 N,O fHEik &=
SR i S RO R, (H AT 1358 NLO HETi
BRI S 37 -3 K A3 SRS ), K A3 52 5 NLO 7E
- iz i K KA TR 2 3 S K IR
i, AR AN 2 580 NLO il m s T iy, =K A5 1
Rt AR A FH 439 NLO HERS!, 13 N,O HEiL
AR E R AR AR, anfeT i 2t —  r R R e
HH NLO HEC, B HER i 35 2 308 e e Rl R e
SR R —

A= W 5 i 2 AT A ) T 56 4 B i AR T
T LT 28 B e Ak HE 1 — 28 150 B D5 7 A X 12 ]
YR, i) - St fin A 4 5 e LA A il 2 SUAHE
TR 24 i B A 0 R e I AN R BT, UL RE S
SEIR I FAA LA BT U5 AR ) 5T A HH Y DG B  —SE
FE R BV A KR H PN TS 0 A 40 R kR A5 S S IR
N:O Bk 7, 3 NO, R824 80%!", {H
Clough 5 % AR Wy o e it A 1 38 5 A i NLO HiE
o AAT R B, AR R T RS2 3 p kL S
DL SR RAFAE R S, X AE W) T ik e 75 B
TEW/D 3 % SR NLO Rl A ER 240 H
Hrgs R 2ok B I % WAL A 0F T 45 57 4k
P, Bl = B0 5 R S0 B , 3 AR
HRAE ST TR 3 RO AR 3, A SRR T N 2
YEASH NO HERC i R 2R Ak st /b o o 4 i 5
YELON BEoK T/ HZ2 05 3 A AN 34 AEBRIBIAZ MR K, A=
Wy 5 s i ] 52 A FH N0 HERCA FEIR AR T .
F 5% R 2 P A G A - O 83 i K e
A7 W A= 0y 5 o i A\ A A 48 NSO A HETC
TEIEA ) 5t e X ¥ b i R SRR A B NLO HERICHAE S
S R T (0 AT E o, LASBIN IE B PEAN A2 9 S5 e FE
B SR SR AR T 13 NLO HE T A1 R A S AT AL
W5 A W) 5 e A AR AR T b A FH R 1 R —
S

| MRS

1.1 RIS X LR
FH (01356 2 HE7E PH AU AR AR K 27K - PR e A

FITR R E SR AR (107°40" E,35°12" N),
IZAR I 67 T8 S I R AR A B IS A K IR
BEARRS IR 1200 m, J B8 Ay 2408 1 R i 22 XL
A AERREIK 584 mm, AEXA 9.1 °CL A H REAT 48
2218 h, JoFEH] 171 d, b F /K HEER 50~80 m, g ML AR
VRO DX bt v e Y5+, g mr i 4
FTE A RIS STEA , )2 N 1.30 g-em™,
1.2 iR5igit

RIETF 2013 4F 4—9 F#E47, I B
424 mm, F KA T BIFER 734 B SRR L 1. 2
T A T S RS [R]REAE T 4 FE NLO HE R iy
s, IR 6 ML HEE, 3 IE R, BEALIX 4L HES L /)N
XA R 7 mx8 m=56 m?, CONO: AN &(+0 t-hm? 4=
W% ¢ ; C2NO: At (+20 t-hm™ A2 ) it i ; CON1
225 kg N-hm2+0 t-hm= 4= ) Jii 5% ; CIN1:225 kg N -
hm2+10 t-hm 4= 9 i 5% ; C2N1:225 kg N+-hm2+20 t -
hm™ A= ¥ Jifi ¢ ; C3N1:225 kg N+-hm>+30 t-hm™ 4: ¥
Ji 1 o LA F A i 46% M IR 2 AR, 43 3 Wit T, o
FENE SRIIE & 40% , 45 1B L 7 30% , A A 36
it 30%., &AL FRHEHEIE 40 kg P-hm?, #E 80 kg K-
hm?2, 735 LA P05 12% 3 B RS A 7 K0 45% 11
TR AR o A P 5 e Ry B KRG e (T e =
FHREIR 2 vl 77 ), B i AL IR 350~450 °C, A=
Yk it ZIE BEAE A RS FE R AT R S
TUCHEHLERAE , L 70 TR 5T 5 JB8 i AU FH AR At A
FOKFIAE R 65 000 #f -hm™, ShFlCH G| 335, 45
ALFRIA N FEAEA TR , T4 T 60 em ZEAT40 em iR
B R TR 25 520, AN THE AL 3L
1.3 MRS Ml 7 ik
1.3.1 N,O HEFGHE 5l

KR A S AR RN 5E NLO HERR A A G5 100
FEFICEE PR 43, B NGB HI . TOAR K (58 L& 38
M50 em, 5 P 283 XU DU RE N SARTR 2, Fi A
BEIR)Z R AAIR . TR T8 R 205124 50 em 50
em 15 cm, JIREZEAE/NXH R\ A $)2 15 em 3§
b B KR E RS Sl HE NI PRAR oK, TR
(6 A A JUM BT, HE 45 em ® M, S
KRETHR A 8:30 & 11:30 Z[H 7, REM
V7 TOURA I B AR RS AR b A U v K 8 s, 40 B
EAJE 0.10.20.30 min FH 50 mL {3 5 S4B NS
A 50 mLo SRAR T R S5 d IS 1R i AUIE
JE A 2 d TFGREE 2 d WEI 1 vk, SELR I 10 d JE K
OREES d WS 1R FERTE AR 2 d FFIREE 2 d 1



BRI 4F : A SO FEAE FORAR NSO A0 2065

1Y, SR M 3 YRR g 5 d il 1 k. Pir
REEAURR I DRAFTEE S 85N, 2K Agilent 7890
A SHHEGE{Y (Agilent Technologies inc. ) %E . N,O HE
o R AR
F=273/(273+T)x28/22.4x60xHxdc/dt
o F ol NO HEGE & (A N;O-N 3) , pg=m?-h ™ T
R il BE 528 S BEEE IR NLO 231 N ot o 25
22.4 SR EE A 273 K B NO BEIRIRB H A RAEEFE
I EE  emge S NyO AR EE , WL - Lo S A I ]
min; de/de FRAEFH N N.O SURVE FE 2L, ulL-
L' min™,
1.3.2 IR E
B YR AR AU it 174 ] s D 68 485 X 41 Pl BHL %
TR EE T (IM624) I e AH N & R LSRR L
10 em RIS, 0 5E I 1) 350 R SR AR5 1 4 Medw e
AR AUARRE I, BRI o - YA R 2 R Y
T AR R T A e R ok A K i3 X A 8 <
e
1.3.3 H3EE/KE 0 BA A pH KA E
JAJS 10 d FIRERIG 6 d NHE 2 d R& 1, H
RIS AR S d RAE 1 IRAAN 0~20 em b )= LA (135
Rt R B 5 AU S SR AETE [R] — I 8] B N A7), ]

140y

O bR

[ TR 12 Precipitation/mm

200
! - CONO

= C2NO

N,O i s N,O Flux/
pg-m>-h

HETEN E 35K ] 1 mol - L7 KCLFWK IR 2,
S B 4 A A A ¥R K NHI-N f& NOs-N 15
o TR ARWOR G TE E AT BEALI AR 0~20 em
)2 A B B e 2R/ S i R K
1:2.5, 155 B i kol o 135 pH s SR BR300 5
I
1.4 HiEabE

6 B P K A SPSS 16.0 Fi1 Sigmaplot 10.0 % f4:
HEAT ¢ K36 5 22 W FIAH DG 2 A AR R

2 FERE5SH

2.1 W BRITAHE N,O HERH 0
2.1.1 AR ZE N,O Hijion &

FEARAERKBLRM NO BHE S 272846 LK
1. AR AT (CONO F1 C2NO), 4% H N,O HE i & 4
XFE , HAHRCR t— B AR BRI AT s I )
IS ISR A 9 Jo e b AR FE 25 B0 BH (2 19 NSO HE ik
WA, TS0 S S (R A S AR S T | -4 K
Jite A 686 T B [F0) B Rk T AT — o 6 3R o S — IR HE ik
HIERG I (4 16 H)JSMEE 7 d, M5 15 4
d,CONI.CIN1 .C2N1 F1 C3NT 4bFH iy HE jife i & 43 5l
ik 131.85.126.48 .113.62,103.25 pg-m>-h™; 45—

(a) 130
o H 3]
af P ?25 E
[ ] q | =
W | 5
! S
FL | 3
115 =
| <
| T
H

H # Date(Month—Day )
i Sk AbF R AL A a]
Arrows denote dates of fertilization
I ERERKEEMSHAKIBETA(2) AR N0 HEE(b)

Figure 1 Dynamics of precipitation and air temperature(a ), and N,O emissions(b ) during corn growth season
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Figure 3 Dynamics of soil volumetric water content in different treatments during corn growth season
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Figure 5 Dynamics of soil temperature(10 cm) in different treatments during corn growth season
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Table 2 Cumulative N,O emissions,soil pH, total N and bulk
density of top s0il(0~20 cm ) in different treatments

syl NOHEHURR o gl v A Bulk
Treament CtmUlative NO - pH density/
emissions/kg* hm g-cm
CONO 0.48+0.07¢ 1.04:00lc 804  1.30:0.04
C2NO 0.480.06¢ 1.14:0.06b 805  1.27+0.07
CON1 1.5420.13a 1.01£0.06c 802  1.30:0.05
CINI 1.49+0.15a 1.09+0.04bc 805  1.28+0.03
C2N1 1.39+0.11ab 1.15£0.04ab  8.08  1.27:0.04
C3N1 1.25:0.10b 124:007a  8.10  1.25:0.09

T : FF AR R NG TR P<0.05,
Different letters within a column represent significant difference be—

tween treatments at P<0.05.

* 1 EEXRERKSFERELTIE NO HRBE S & H M EFHHE X

Table 1 Correlation coefficients between soil N,O flux and influencing factor during spring corn growth season

R Koy 0 em Hb R 10 cm Hijk NO;-N & NH;-N i
Soil moisture Soil temperature at 0 cm  Soil temperature at 10 ¢cm NO;-N content NH:-N content
N,O HEGE & N,O flux 0.368::#* —0.179%* -0.144* 0.263 %k 0.308 %

T ARF P<0.05, %% {3 P<0.01,*** {t3& P<0.001,
Note : *indicates P<0.05, ** indicates P<0.01,*** indicates P<0.001.
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