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FARRSBEARE XS R 26 a KM E AL AE B T K-/ N R A HE NO HEGE = 317 R4 (2016 4F 6 J £ 2017 4F 6 J1) W
. BRXE R (CK) AbH 4 A AN AR 41, MRl 3 A HEARALHE, & /NE2 2245 B 2L AR (NPK, 165 kg-hm ™) | KRB N5 FF
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W, CK 4bFE NO HERGE R/ <12.2 g- (hm® -d) ~' ] £ ARAL PRI 7E B T ORIE RN | it I A0 A /N 22 e IE )5 1 Bk s 0g, HC
H NPK Ab B (H I 5 [ 112.0 g+ (hm®+d) ~' ], &ARH NO AFHEHCR S AHR R B 5124 0. 13 ~0.57 kg-hm > F1 0. 04% ~
0.12% . NPKS F1 NPKM Ab 3 4EHE T M2 % NPK 23 51870 17. 6% F3E i 68. 0% (P <0.05). 5 NPK AbFEAH L, NPKS #1
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Effect of Long-term Organic Amendments on Nitric Ox1de Emissions. frofn the

Summer Malze Winter Wheat Croppmg System in Guanzhong Plain f -

YUAN-Meng-xuan, WANG Jin-feng, TAN Yues= h,m,n.WEI Jing, YANG Xue- “yum, ‘GU” Jlang xin *
(College of Natural Rbsources and Env1r0nment Nop-ﬁ‘west‘ A&F University, Yanghng 712100 (}hma) ; )
Abstract . Agrlcultural soil is a significant soulrce of nitric 0x1de (NO). The prlmary a? of this stady was to quantify the effe(t of long-

o
term organic dmendments on NO emissions from,the summer maize-winter wheat ¢ropping system in Guanzhong Plain. NO fluxes yere
regularly measured by the static chamber metkrod for prie year (June 2016 to June 2017) Field experiments included four féfiilizer
treatrpents that!| commenced in 1990. The|control (CK 0 kg-hm ™ 2) treatment wés unfertlhzed throughout the years. The femhzed
tredatmlents were synthetic fertilizer (NPK, 1635 kg- ~hm?) --synth_et‘l'c fertilizer plus maize stalk (NPKS, (165 +40) kg-hm™?)
synthetie fértilizer plus dairy manure (NPKM, (50 + 1459 kfr hm ™) during the winter wheat season. They were fertilized w1th
synthetic/fertilizer (188 kg-hm ) during the summer maize season. The results showed small NO emission [ <12.2 g+(hm?-d) ']
from the CK treatment within the experimental period. Large NO fluxes [up to 112.0 g+ (hm?-d) =" in NPK treatment ] were captured
following sowing and fertilization during the summer maize season and following fertilization during the winter wheat season for all
fertilized treatments. Annual NO emissions and direct emission factors ranged from 0. 13 to 0. 57 kg-hm ~* and from 0. 04% to0 0. 12% ,
respectively. Annual NO emissions from the NPKS and NPKM treatments were 17. 6% lower and 68. 0% (P <0.05) larger than those
from the NPK treatment, respectively. Seasonal NO emissions from the NPKS and NPKM treatments were 41. 1% -60.0% (P <0.05)
lower than those from the NPK treatment during the winter wheat season, indicating that organic amendments reduced NO emissions.
Seasonal NO emissions from the NPKS and NPKM treatments were 25.2%-292.1% (P <0.05) larger than that from the NPK
treatment during the summer maize season, mostly due to the positive effect of soil organic matter content on NO emissions.

Key words:NO emissions; maize stalk; dairy manure; direct emission factor; long-term fertilization
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AR ISP PY B 5 s 18 X R A 4K 8 1
RE 7 5 RE RE & 25 W5 I KL 7 (34° 177 517N,
108°00'48"E) #t 17, W 516 m, 4 F ¥ K
13.0°C, 4EHFEKEE 550 mm, PR FEETET ~
9 H, AFEHZE K E1 400 mm. X6 M 1 85 B+
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Ak, DAPRUE - $AE TS AT RE—2L. 1990 4F{ 55 FF
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B A R0 & 1 S R AR (15% ) 41, ARSI
R FBUIMET 6% , Ui HIEVERTR I S), A3 1A
A SRS

H )i 4 0B, B BRTE AR LR 14 m x
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A A FE 5 e b B — 8 TEANE T, 34
T NEALBE 53 5] Ry 4 AR IE (NPK, JRER | 3o B R 455 Al
TR B ) . AR A fn RS AT (NPKS) AR IE I 4= 26
(NPKM). NPK i A (N) | BE(P) | 41 (K) &4
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i N 2 Eﬁmsgmwzﬁ?%%N@%mw
wamﬁ37%m%%PK%%m«~ﬁfﬂ
FHEGIARP K Ay Bia R 72 10 8, 1)
ﬂd%ﬁﬁ#ﬁﬁﬁ@?m% kdié%%ﬁﬂ'
JEAFIF N, P Ak AAE W, A 45
Tf*éJﬁ&NwsﬁmmMm@ﬁmmmﬁ,
N. P, K Z#451 188 . 25| 78 kg-hm 2. ANk
TEAKEMEL 1 A7 A d)) T £ KA
). A /N2 TR BRI G REWE, BE R AAEY)
ARFRAAGES M, FEBE T OB HE, HEBK N
T K.

AR I WL ] R 2016 4 6 H % 2017 4E 6 H
TAEF 2016 96 H7 H .7 HS HA9 A
29 HEERD  HaAC AR, W57 A7 H., 8
A 11 HAI 24 HEEWE; & /N0 51T 2016 4F 10
H 18,19 HAI2017 56 H 6 HGAL , #EF AR,
IR F 2017 452 H 28 HEEWBE. A5 I 4f A 454k
PR Z I (0 ~20 cm) AR AL LT T3 1.

F1 2015 ERPEMEEREELERELE
(0 ~20 cm) BEBL PR
Table 1 Selected soil properties (0-20 cm layer) under the

long-term fertilization experiment in 2015

A AL Ecel U

sl

/geem ™3 /g-kg™! /g kg ™! /g-kg!
CK 1.49 12.8 0.9 0.8
NPK 1.50 17.7 1.2 1.1
NPKS 1.42 20.9 1.4 1.2
NPKM 1.40 27.2 1.8 1.5
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SRAERE Ay 100 T N TS 35 DAY 6% AN 55 0 6 5T I A (50
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em x50 em x50 cm) , DA 7E A AR5 5 B B A T0AS
. B 5 AR A DR IR DRI, Ao R
() AR R BN AR Ak, Ay 1 D/ SR B s R G A AR ]
RG0S, AR AE i B I ZE AR Y. A A Bk
FEREOLE N 255 5 I8 28 MEPR . SRAEAE R FE AR
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BIREAILAG B e a5 F b, R s ) A B AR
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LR AR RAE 1 ~2 UK FERGAR | FEIE K
FEMI G, BERCRAE 1 IR E NO HERGE 2R 275 5
{E. REERTIE A 09:00 ~ 1100, 1k 6] (4 07 (i T
o H B B p AR e SRR R
T IV 1 7K R R K 2 6 By LE AR N R

3B S HERCHCR T SR AR T

o SRAERR B CURRE A (2 ~3 L) | 48RS A0l T
TR AR ~3 1), R TR A
. ( NS6KNDC,, ‘ KNF Neuberger Gmbe.,ﬂd ‘Freibuf‘.g,
Getinany),, H il (7 T4 148 (KRR Uk
SEATPRAE]L ) P S TE RIS b gL
128, Al NO-NO,-NO, 431 ( Model 42i, Thefmo
Enviromﬁental Instruments Inc. , USA) M ZF NO

SRAEANE S B RIS, 73 ) e ) 8 Ot B 3
(JM22L, RHAPULEABRA A, ) K
A3 ( ML3, Delta-T Devices, UK) WLil| 4 358 15
JE(0 ~10 em) FAREG K E (0 ~5 em) , LB
BEHLE S 9 IX.

B2 FRAE 1 W IEREA (0 ~20 em) T T
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1.4 Hdlssb BS54y

F A (1) A NO Jf .
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-~

PR RE P AT 53 5 0 RAE I ) S (kPa)
MEE(K) 3 H ARMEFAREE (m); p ARAIRET
(T, =273 K, P, =101.3 kPa) NO S {1k Y % J¥
(g-L7") 5 de/de MR B AR 1] 1) A2 k.
FIFHZ M AR TE AR SRR H HEGR &, & H
Zom, AN NO AEHER B AR B
KA 2) A EEHRE(EF,) .

F, - F
i K % 100%
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K, Fy R F o G0 5 A i AR A it JE A B NO 4F-HE
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WEPS = I BD2.65 (3)
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e /4 2 "~ 4
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46.5% . 25 Kb PR+ SR | W ZE AR B S A A
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PRI TC I 35 22 5. FORF/ N 2734 - 8RB 0 51
h24.8°CH19.9°C, 4EFH{H N 16.0°C. WFPS 748
FEIEREITE 0. 14 ~0.90 Z [A], AR b 3 257 [ [ Al
FERESZ R, £ A0 ERE T 25 . ROR R INAE 2R
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CK ZbFHAYNH, -N | NO; -N& = 34K, 43510
0.8~6.5 mg-kg_] .5.3~21.6 mg-kg_] (K 2). jifs
JEALBRAY £ HENH, -N & 2 A b /N (0.8 ~ 15.3
mg-kg ') ; NO; -NEEFE B K (7.7 ~130.0
mg-kg '), FUEAE 1 BLAE IR S, NPK . NPKS Al
NPKM &b 3 1) 5F- ¥ {8 53 51 K 25.2, 27.9 F1 32.6
mg-kg .

2.2 NO HFicHE & 231 22 4k

CK &b ¥ NO HE i & 8 L [ < 12.2
g-(hm*-d) '], THRFEWA(E3). KAt
PRI R 3 PRHE W, K 2R 43 B AE 1 A A
JIE R S 2 Uk HE R U B v (B 34 i NPKM 4b
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1,@[35 0/g- (hm’zd) =" 1 39.0 g- (h&nz d)' 1]
zﬁﬂmﬁﬁegﬁa NO Hc i,
&Iﬂ[ncrog (hm*-d) ~'].
2.3 NO R R E B RS
CK. NPK, NPKS HI NPKM b BHAEHEM 43
H40.13,0.34,0.28 f10.57 kg-hm > (F£2), H
BMEFE 2 8] 22 5 0% (P <0.05) . H K26 AL AL
FHAY NO HE i 2 B 7E0. 12 ~ 0. 47kg-hm > Z [ |

{am NPK

NPKM 4b 3 i 3 & F HAA B (P <0.05). &/
Zht LA B NO HEBCE R AE 0. 09 ~0. 22 kg+hm ™
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