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Comparison of N;O and NO Emissions from Ridged and Furrowed Soils in a Greenhouse in Northern China
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Abstract:In greenhouse vegetable cropping systems, elevated N fertilizer inputs may increase N,O and NO emissions from soils. Here N,O
and NO emissions from ridged and furrowed soils in a greenhouse were monitored to obtain accurate estimates of annual emissions of trace
gases from Chinese greenhouse soils. The results showed that N,O and NO emissions were significantly different between ridged and fur—
rowed soils. Annual N,O emissions were 11.60 and 4.23 kg N+-hm™ and annual NO emissions 1.27 and 0.43 kg N-hm™, from furrowed and
ridged soils, respectively. Taking the ratio of furrow to ridge area(3:1) into account, corrected annual emissions of N,O and NO were 9.65 FI
1.06 kg N-hm™, respectively. If sampled in furrowed soils, the annual emissions of soil N,O and NO would be overestimated at 1.95 kg N+
hm= and 0.21 NO kg N-hm™ The CO, emissions from ridged soils were far lower than from furrowed soils, implying that C resource might
be the factor limiting denitrification. Therefore, manure should be applied away from the ridge to prevent N losses. In addition, ridge soils as
a sink of inorganic N should not be ignored when estimating N budgets and nitrate leaching in greenhouse vegetable cropping systems.
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N,O FI NO J2& R AP SR AR, AT AR R
SAUZ  ELR A BRI AR i S B B A U, R TR
N,O FI NO T ZHE O . Bk NO FHER 24
3.3 Tg N¥, 5 A HERCE Y 50%5, B NO 44k
WISy 1.4 Tg N, A 2Bk 5 NO SRR Y 18% M,

i Fs B HA:2014-05-15

EEWA K HARF ¥4 (41301258,41230856,31371566) ; 2241
A HAPA IS (1408085QC68)

EEEN R B(1982—), B, LROFE A L, FRAF AR
TEIAH A FE . E-mail : songhesonghe@foxmail.com

*EEEE . FAE  E-mail : wangjgcau@163.com

A N0 F1NO FYHER S T P A A S UIAH 2,
fEH ERH R G, Wi HICEE R R AR Z 1
R0, BAR UL FAE A S SULE 1200 kg-hm™ L)
SRR Y 2~4 A it i RIE SR AR 25
KARHE NLO Fl NO WyHER. BHE R, Jb o — A7
it =2 H A AR HE R T 15.9 kg N-hm =M 24 H
NoO HEjf I () 4~5 4515 AT I, it =3¢ FH & E 22 1Y
NoO MV HEACIE . AR, it = A Ry gk =2 A2 77 1
F S FE RIFAEARY K, 5 1980 4FAH Ly hn
T 500 1% ,2008 4235 334.7 5 hm?“ B, AER



KB PRy BORESE 22 -3 NoO I NO 4R HERCHRFAE ot 2473

FEATZ RS N0 F1 NO HERCER: , X6 i il 3 [ 4 FH I
A RHE B, AR R R S AHE U B A AR
EME A EEE L

AT AF A X8 it 22 T NLO HEJil 14 BRAFF 5T 3 B4k
FRTESE M BT WA R NLO HE R,
6] A4y 188 it 32, A ) A S b — i Pl e A 22
T AT ALRY , BERLAR, PRV EY A R T HE R FiE AL | 11 22
AR, R R A A 2y
A TVE A & B AN 2 (R AR LU 240A 321, A WL, 2B 7R 1%
Jiti i R I o T RRAS K, 2 28 11 NLO HERCH 255%
M 50t 32 FH NLO HERCAG B R b . ok sl iz
YEFIZE I 2 RAE Rk A LA R X AR
ISR AR E SR Bt T R B B , AT RE 23t A N,O
() HE I o ARG 3 2o — A A i =52 FH [ 36 R
g2 ERIEZE E N,O F NO [HE , A 82 R oK ok i
B R R RS T NLO 1 NO HEJ, 32 A RsiHE
BRI AR I

| MRS

1.1 336 3 S A5E o

KA ORI ST 1L AR BT B R A (36°
55'N,118°45'E), t4F 2004 4F 2 F , WAEFMEA B
KA ZEP R FEP M ER 2 B4 1-2 A iR
N2, RRMTATEY) o 12 X AR R 12.4 °C %
WELZ0 558 mm, PRI S R 2 S AP & &
Jy 183 g-kg™!, A& 1.37 g-kg™ ,NO;-N Jy 160
mg kg™, RCE A OB Y R 299 mg kg™, pH Ky
5.7 TR S R Ay SR i AR O, SR S £
B - R B LSRG, S -BEIR IR R A
FEZE 5, AR e N 55 B ORI, A AR
R, {HAE 2010 4E 7 A 31 H, 5 , 252 —
T ESRIERN , AL 655 m*(84 mx7.8 m).,
1.2 I 4b 2

RIGALHE F EALFE AN 22 AL (RT), 2 |+
ARV B RGAC . e B ACFECFT) , it AE 52 2
b A RAZ S 0 it I et — B0, 7R AL AR, it AT
PRSI RIAE R B, o 452 8 t-hm 2, MY T
146 kg N-hm™2, Fk 42 10 t-hm2, #1245 F 211 kg N -
hm™, PR 2 BEVE LK — it A, B it 120 kg N -
hm?, 25 ZtE A HEE 6 UK, BKAZ0E 5 IR BAFEFRTE
NEHEBE 11 K50, 104 9 YO L/KHEME (TCIE ) . 244K
AVEWBEIK 9192 m’ -hm ™, A5 B A H A A4
RUEE A9 R 16.0.18.1.34.1 g N-L™, S 4ERE B AK A

RIE N 313 kg N-hm?, YR &EZ50 50 mm, 4
HE 0 AE it FH & 49 931 f 460 kg K,0 -hm™ F1 180 kg
P,0s hm?, 28 FACE/NX R SH R 7.8 m x 0.6 m, I |
AEFH/NX R S 7.8 mx 1.8 m, B PO =RELR,
AR WD s [E] Sk 2010 4 1 A 11 H—2011 4 1 J
13 H.
1.3 N,0 .NO #1 CO, Hipi@ 2 E

SR JFH 5 25 5 6 — A 2 3 0 2 14t S NSO
H1CO, S HEHCE HE, NO HE il 18 5% 0 2 g
Fa-R ALY M0 R 3 A, 7R 45 /MK £
BT R KR R AN AR G 38, AR TS 36 1T ) 11
2510 em H7E £ rp, H E KA TSR i
GRS, 22w TR Oy ESE H B, JL
FRSZARZR R, TimE FAC A AR R AR
T b e ZE AR PR EANEE ) 25 5 TEFRAR
R T, 7 b A PRAS S R B 4 5K 0.3 m A ¥R
FEE  BURERE A BE A= 2051 0.5.,0.3 m A1 0.5 mo 44
LA 2R B L DN TR P R, 4/ T 5 A I RN 446 FAk e} 4
AR N A ARG AR o IBOREAR 1 — 3% B2 v T IR BT T
PRSCIMFE TR, O T DR UERS 55 0 S Ak ) S
P BURERT B KR P K . BORERfR] Ry 4 8:30—
11:00,4F 1~3 d BUFE—1R. N,O il CO, F 60 em 5}
FRIRE, B E R ARUE R, 6 min—Ik, 3E5
WK o T2 P R BURIE R T 0.95.NO0 i 5 L RS
B AR HORE, il ad A28 (KNF Neuberger GmbH,
Freiburg, 78 & )l HL , 4% 5 min — %, 3% 2 3%, LY
1.5 L AR, iy A Bk s, 2010 48 9 7 27
H—10 J] 22 H ,NO S HE i HE A Wl

SMCREE)G 7E 24 h N A% (Agilent 6890,
FEEDME N0 F1 CO, VRIE . i R FHSA flth
FHRIAAI 28 HP 6890 Miceo—ECD 1 TCD, il #%
TREESY R 330 °CAIT 250 °C, AR N 55 °C, B
A 25 mLemin™, 45 FF & 99.999% 1) 4l A <. NO #k
B Ak K e R B ALY 7 B (Thermo Environ—
mental Instruments Inc, 3¢ [E )., NO #1535 ik
5 Mei FEAHTA]

N;O F1 CO, il 4% F =43

F=pxVIAxAc/Atx273/(273+T)
H  F OB AL NLO-N A9 N,O HERGE i, g -m2+h
5 CO—~C 1y CO, HFHGH £ , mg-m™-h™;p FR RS
T N0 H1 CO ¥R ,mg- L7 Fl g L7 V S UACRAERG I
L, m* A S AACRAEFE T 0 AL, m?; Ac/Ar Ay HR
57 B8] Y SR FEFR NLO Fl CO, [ BT 5] (14 Ve 5 A5 Ak 2%



2474

YIS Sty 53355 121

10 mol-mol™ - h™; T A SARAEAE P4 2 SR EE L °Co
N0 1 NO F4F Bt HE 2 — 47 8 B9 K HE
SnfE. HHEBCR S HERGE LA 24 h, BRI G HE
I R S VAT
14 TEENESENTIEALRSKEHNE
SHRUCRAH, B 0~5 em )2 43, 1 1 mol -
L™ KCl R TR AL U8, BCE-20 “CYKAER . 1%
G B VE SR 31 HTH L (TRACCS2000), £ [ ) I 4 1
HERE S TR NHi =N #1 NO5-N 19 & &I e il g e T
T IHAE S E . BHER TR SK R JEAE 105 CAAF T
HET 3 12 h JFIE . HIEFLBR S KB R AR A
B
WEPS(% )= A5 K /(1 -+ 3 5 5/2.65)
x100%
1.5 HiELE
ot i Excel 2007 VEE, B SPSS 19 43#r {432t
TR 220007, B KR P<0.05, R H5L
P R A F I + hRUER

+3 NHi-N 254k
NI -N content/mg kg™

< RRE

2 HBRE5SM

21 TEXNRESEMTIETESKETL

1AL 28 EACPE S A A A A
FE B ACPE A8 AR A K e X R R I R
Riho 2B & A ISR SN 212 mg kg, JL
P E (117 me kg ) IR . PESAG PR A3
THAS AP W25 R (E 2) 8o, 22 FA PR SRS
UL THE FACTE, B A F] 7036 mg kg™, Hi4E
N 1101.8 mg kg™, J2HE F 44 (91.2 mg-
kg™ ) 10 £ DL _E o FEPNAE K ZE T A BRI TCHLA
T T KA, TR R A G
TEFR A AT, XEESTEMSMELE 1 A A4, e
FRA T Y B R R R W FE R T A& 2
T DU B IR 2 oy i, T LA A6 X0 2 o it AL
FRAZE, K3 B, Bt H e - e -+
AL KR (WEPS) Hy4w, AF(E 051N
54.29%F1 63.2%

_{ ..... }

&
S
SN

R )4 - H - H

Sampling time/year—month—day
1 2010 £ 1 A—2011 £ | AERBEAFLE 0~5cm TETIERSRTW

Figure 1 Dynamics of ammonium—N contents in 0~5 cm soil layer under different treatments from Jan. 2010 to Jan. 2011
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Figure 2 Dynamics of nitrate—N contents in 0~5 c¢m soil layer under different treatments from Jan. 2010 to Jan. 2011
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Figure 3 Dynamics of soil water—filled pore space( WFPS) in 0~5 c¢m soil layer under different treatments from Jan. 2010 to Jan. 2011
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