5549 % 55 1 1) +
ACTA PEDOLOGICA SINICA

201241 A

= Vol. 49, No. 1
Jan. 2012

INE-FERBIEE 53 NO HER X L 58

FrE'?

mER £ W

(1P UK 25 T 5 R B B2 B I TG i ¥ 041004)
(2 o R 2 B M AL ¢ 3 15 3R BB S AR 610041)

W OE NHEEH/ QR X RN - F KR AR AR S S A 20a (SR HLEAT T N, O HE
O SE LWL, 73 M T R NS A 2SR ST N, O HERCRRAE B9 28 59, BObi A R0 | 1 SR AR 2 5 0

PIFP AR I RS N, O HEA AT . S5 RR 0 ARG AN O T , R A3 N, O HE s 5 2300 17.8 5.6
F150.7 +13.3 pgm “h™', 3 N, O HEACHE B T AR B 3.1 f5, ZEHEAU(N 150 kg hm ™ *) 1550 T, 38

N, O HEMCR KO R 5 39. 0% .

WEAEYZS 5 ME XY S 5 X4 AR 0 AS RS N,0 HECE iy 5Tk

TR 22 5 ORISR R AEH) 22 N, O HECEE 54 28 S 32 B0 o T4 0 A 3 00 I A T 3 o 57 i) e P
TREAFTE S S o BT LA ARYE AT ) 2 B I R T B A A T R 2 R AR S R A N, O HERCE, I Bl T3 M
BB A R Y 22 e R, DAL, S M BE S BURS BB, L N, O I HERG VR D AT BE R T R R T

XEiR
FESEKS X511 X #kFRiR D
Al 2 N, O Py TEEHERCIR " A IR A A HE AL
N,O WA 35% 2247 ok [ Al H 4T ok AR A &
G5 N, O HE i (9 18 0 32 2 32 + 48 £ K OF 10 3R
Y HRGe,20 tH4n 90 4E ¢ Tk [ 4 P G e XY
AERLHE TR I N, O HERCR P A 20% ok K
M S TR AR R B AN AR, R R R R
LA VRIS 0 S M, T RN e
B S AR 5 T s R b NO, - N K
SO M MR ok kT T R SR M S R
45 N, O HE AL 5 H At R £ AR T M HG R g 42
RHAR TR A RS B N0 HEw IR, &
WS4, 36 N, O HE B o8 % w5 TR B E &k
H0T S BRTT, E 4 1k A 3 e N, O R i 4
A a0 B A R R R W Ak 1T S S
N, O HEFC I TR 25 FR P4 5 37 00 00 8 g /0 L, R0 7 e L
R R P RR AR I AR 28 22 48 N, O HE I 22 53 ] HL UK
PRI , T 5 4 B 5 38 0 N, O HE e i % L R 5T
A0 TR USR5 SR Ak I N, O HERL I 2% 57
FeFCHLIE, AR b s X5 M N - K A A
FH R R 32 077 50 2+F 20 a [ SEMLTTJE T —4F N, 0 $E
A 49 1) 2 R 5 W, S0 A7 T S R R e N, O ki 2

N, O il A B RGN E-FRBAERG ;WA T

T A LA O R AR 22 5, DA
SRR E | SN S AR 1 2 5 %) P b A T AN TR R
i, 3 4 D 3 Bl Al A T AR 25 R 48 N, O HE il 22 S
AIBLA

1 BB ik

1.1 #HREHR

I T 2006 4 10 A % 2007 4F 10 A £ A
HhE EAKI S (31°16'N,105°27E) #47 . % X )&
oy 25 XU, MR R, DY 2R 4 B AR BRI
17.3 C, 24 ¥ K & 826 mm, 75 294 d,
R [ FEK B 799 mm PSR 17,1 C L Bk
B K ISR 8 F AR KO o IR U A -
KA AEA BN S D7 L i 20 a (Y3 H, 1 e
Vi g6 1, B M S M - B A E i
1.32 gem A 1.21 g em ™, pH 43 %1 & 8.82 HI
8.24,0 ~20 cm )2 88K ( <0.002 mm) ki
(0.002 ~0.05 mm) K ( >0.05 mm) 7 &4 4
H6.5% .58.9% 34.6% F18.7% 43.7% 47.6% .
T HL Al 4 g A M R 1

o [E G R SRR IE 5T R R T R BT (2012CB417101 ) A [ 52 32 %31 R $8E (2011 BAD31B03 ) ¥ )

+ W HAE# , E-mail : bzhu@ imde. ac. cn

PEF A TWAE(1978—) I, Tl R AN L, JRIW, 323 SR R AR 25 5 A BROE AR BT 5T

Wk H 12011 - 03 - 28 s U #1458 ki H 97 :2011 - 07 - 25



1 4] T AR N -FOREAE 5253 N, O HEHCH X L AIFSE 97
F1 KM EERBELER
Table 1 Basic soil properties of the experimental field
i 56 b AHLE O.M 4% Total N 4x# Total P 4 4fl Total K AL % Available N % # Available P @4} Available K
Experimental field (gkg™) (gkg™) (gkg™") (gkg™) (mg kg™") (mg kg™") (mgkg™")
4 Dry land 14.6 1.01 2.09 18.2 65.9 15.4 138.0
KM Vegetable field 27.2 1.23 3.24 65.8 142. 4 130.3 460. 9

1.2 Kigit

RIS ANt (CK) L H Bt & (NPK-C) 17 b
(NPK-NC, Jiti Bt [] NPK-C &b B, B R FpVE 9, Of 15 41
M, SEH M 2007 4F 4 H 11 HIF4R)3 Fpab B, 3 A-Fif
MLEE R/ NXEH2 mx3 m=6 m’, ZIE (R
F) i FH R N 150 kg hm ™2 L 6:4 4 Ho A7 23 195 Yt
JH Tt RE T /N2 75 2 UM , T oK 2 R0 38 L Ry oX
Jits (3 em) , VE 448 Fh i IR S A% AR iS4 40 2o 1l 1 5
(P,0,150 kg hm *) FIZ fL A (K, 0 150 kg hm ),
L4 2005 4F 10 A 25 H % 2007 4£ 5 H 14 H 1 2007
5 H 26 HZE 2007 429 H 21 B0k /N2 ZER £
K Z%,2006 4E 5 H 15 HE 5 H 25 H 2007 49 H
22 H# 10 A 25 H AR R ;2 4 2006 4F 10 H 25

HZE 200742 H 11 H.2000 44 H 11 HE 6 A 4
H.2007 6 5 HZES8 A 22 HA2007 4£8 A 27 H
£ 10 A 25 H 4 %) 3% H # JL 32 ( Brassica
Juncea. Var. Gemmifera. L) . 55 1 ( Lactuca sativa L. ) |
K 3% (Brassica pekinensis Rupr. ) FlH ¥ ( Brassica de-
racea var. capita L) ,2007 4£2 A 12 HE 4 H 10 H N
R, A5 ANIE o VR P FhAR 25 B2 /N 22 L K 533
4210 J5 bk hm RIS U5 Bk hm SR LSE S
RESEMH R x 1782230 2 30 em x 35 em 35 ¢m
x40 cm 45 cm x50 cm Fl1 45 ¢cm x50 cm, R I
BRI AR 2, AR FE L K B R i,
ATt 2R R b RT S M43 59 R N 300 kg hm 21 N 600
kg hm ™%

®2 AuMIEHEEEAH
Table 2 Log of field practices date in the experimental field (yy-mm-dd)
12 56 K% TR/ B8R A — UGB AL S UGB L LIEIN
Experimental field Crops growing season Seeding/ Transplant First fertilization Second fertilization Harvest

L /NFZ Wheat 2006 - 10 -25 2006 - 10 -26 2007 -02 - 14 2007 -05 - 14
Dry land E Kk Maize 2007 -05 -26 2007 -05 -27 2007 -07 - 10 2007 -09 -21
ES # JL3E Er vegetable 2006 — 10 -25 2006 — 11 -07 2006 — 12 - 10 2007 -02 - 11
Vegetable field ESEE Lettuce 2006 - 04 — 11 2006 - 04 - 24 2006 -05-02 2006 06 - 04
K3 Chinese Cabbage 2007 -06 - 05 2007 - 06 - 05 2007 -07 - 10 2007 -08 -22
Wi Cabbage 2007 -08 -27 2007 -09 - 12 2007 - 10 - 09 2007 - 10 -25
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Fig. 1  Seasonal patterns of N, O emission flux from dry land and vegetable field of different treatments, i. e. control

(CK), conventional fertilization( NPK-C) and no crop( NPK-NC)
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2.1.2 N,O HegoGE & e S Wk 3 AL, AL
it 285 AR A A K R AR PR A N, O i 4 )
$969.9 +£22.0 pgm h 'HI112.3£3.8 pgm *h ',
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Table 3 N, O emission flux, and its annual total loading and seasonal distribution in dry land and vegetable field under conventional fertilization ( NPK-C)

RHEEBRG PURIIE ] LR IPN R kil HERC HE & %
Agro-ecosystem  Sampling period  Days of growth stage (d) Emission flux( g m ~2h~') Total emission(kg hm ~?) Emission coefficient( % )
Hh /NEZ Wheat season 203 68.2 +29.3D 3.01 £0.35 1.29
Dry land WK Fallow 46 12.3 +3. 8F 0.10 = 0. 04 —
F K Z= Maize season 116 71.6 £16.9D 1.86 +0. 48 0.92
LS URIIE
365 50.8 +16.7 4.97 £0.92 1.11
Total sampling period
M HJLIE Er Vegetable 110 130.7 £27.4C 3.53 £0.72 1.88
Vegetable field g g Fallow 55 28.1+12.3E 0.42 £0. 17 —
5B Lettuce 58 130. 4 £47.4C 1.82 +0. 64 0.72
PNEPS
79 358.7 +73. 1A 6.80 +1.39 3.13
Chinese Cabbage
H 5 Cabbage 63 143.9 +26. 2B 2.87 £0. 40 1.53
S A WL
365 158.4 £37.3 15.43 +3.33 1.82

Total sampling period

e 2 R B AS R R 5 7 1 45408 1] 22 538 31 2 3% K p < 0. 05— 3% AR PRI & it &0, JC HE i & %X Note: Different capital letters within the

same column indicate significant difference at p <0. 05 level;—: Means no emission coefficient in fallow because of no N application

2.2 EnfisEis N,O HEMEmEZE

2.2.1 A BH/NE T B KT RO AE
W H HL A AL 3 N, O HEHGH &34 3 & T AN A
IR (p <0.01) (B 2) , A5 4R Ja 300 B it 0 Ak 21
N, O HE 5 &2 A il A AL BRI 2.9 5, Hodh /N2
MERZLH N 2.8 5 H0 3.9 £, FHut & 51K
N,O HE R BCEH N 1. 11% (£ 3) .

BBt A B S Ml S SN B N, O HE G
AR 3.5 5 A TR N,0 HE i R 4L
SEHH 1.82% o AH it 6 1 i N, O HE ik f 1 2800
TR H WA LE A Y B W R, RO K
FI3 s, dJa e e = (18 2b) o Jf EUAH [ &

N,O HE R B AFE R R E R, R KAKZE >
WILZFE > HHEE>BER(FRI) ., AT, A &
FHIN T SRR A S RGN, O HE 0 =L
JNE 3 b 5 8 S A K ) 7 25 S A R B

2.2.2  RHEEEEH R 0L RS R A 08 A b
TS5 em &b HHEWEA T 1.1 ~30.9 C(FH
16.3 °C) , 5 E KZH e, /NEE 2+ IR AKX HL A 1k
FUONERELIEIRENT 1.1 ~23.9 C, P24 11.0
C,EKBN T 18.5~30.9 C, FHH25.1C) (A
3a), Xt N,O HERHE &5 4 He i B i A 5G4 B %
WY (PR R R R — ) AR A £ K2R N, O
HEgGH e SR 5 em Ab 3R B 22 (] 14 0 B 2 AH OC
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M AH/NZ W E 2 ) 2 W B IE A E (R =0. 30,
p<0.05,n=102), 3% A] R J2& A Ry /N 22 2% 4 M L 2
B HLUE s K, 1 /N EE 22 N, O HE Jiloxs -+ 498 Ut 2
AR A, 1) g 7 B

FHAEASAREW TS em b HEREN T
4.8 ~29.2 °C,FH¥H17.9 C, [N, L HEFHFE
JUSRFNES D) Az 4+ 0 2 IR, D B B K (4. 8 ~
25.9 C, P2 13.0 C) , Rk 5 3 CR AR
W) AR R R R B B /N (15,8 ~29.2 C
S 23.4 °C) (& 3b) o[RBT, 234 & B, 3 A 0L
BASRH N, O HEAGH S 5T 5 om Ab 38R BE &2 3
I IEAI (R =0.26,p <0.01,n =113) ,
2.2.3  BHORE ARSI E R A AL
PR Sem 4b 35 KA B (WEFPS) B 3h
B M K (b R 3E H WPES 4y 4 F 35.9% ~
90.9% F11 29.5% ~ 80.9% ) , {H 5 Hb + 4 7K 73 AR B
SR T3 Hb (5 Ml R SE b WPES S 3{E 43 5k
66. 7% 1 62.8% ) (¥l 3b) . sr#r & ¥, B4 N,0 HF
JUCHE B 5 T Sem Ab WFPS TG & 3% (AR S 1k (H 3%
W& 2 (B A 7E 0 25 B IEAH G (r=0.25,p <0.01,

n=113) [FEF, X 5 4 F 352 b s T 25 3 00 1
BIE R N, O HE G & & A i8R (6 F & T3 0
3 5] SF- 2506 09 BT A N, O HEJCE St W8I0 6, s B0 7
R — R AR AR RO A O A B BT T
S50 0 UL B A B B f5)) B WFPS 3 A 5 B0 1Y)
AT BRI, FEHE A A 1E 50% ~T0% /KAy T5 Fl 9 N, O
HE i 2 3R AR 2 60% TS AT 71% 19 N, O
HE A =00 E B ILFE WEPS 4 T 60% ~75% It
KA o T, - B R R 5 RS L N, O HE
) FEEE A R 22— 9 BT N, O HE B 5 i
177 BB

2.2.4 WY M4 AU BRI E
Jiti AL HE N, O -4 HEBE X T A AR B (p <
0.05) , H K it 2 57 Ho A1 38 N, O HE i 2 4 31 4%
2128 MU A BB N 37. 3% F130. 3% ,{H W % T i %
PEZS . WU A R SR N, O HE R B 1y
T, AT EMS S S 5N, 0 HEi
L EBESES 5XE] & N, O HEmHe n (20 5 5 H
A L TG I B 25 5

x4 BiFISiE MER (NPK-C) #1%=3 (NPK-NC) 422 N,0 H B S

Table 4 N, O emission from dry land and vegetable field under conventional fertilization( NPK-C) and no crop( NPK-NC)

HE i

RHAERL FURIIEY]

Emission flux( pg m 2hh

HETh A 8

Emission coefficient (% )

Agro-ecosystem Sampling period

W ML 2 (NPK-C)

75 i (NPK-NC) H Ot % ( NPK-C) 75 i (NPK-NC)

Conventional fertilization No crop Conventional fertilization No crop
By /NFEZE Wheat season 68.2 £29.3 38.6 +7. 1 1.29 0.09
Dry land F K2 Maize season 71.6 £16.9 46.6 9.9 0.92 0.56
S A L 1]
Total sampling period 50.8 +16.7 37.0+8.9 1.11 0.53
52 H 5 1 Lettuce 130.4 +47. 4 122.4 +£28. 1 0.72 0. 64
Vegetable field - 1m3% Chinese cabbage 358.7 +73. 1 225.5 +44.2 313 1.45
i Cabbage 143.9 £26.2 137.9 £23. 1 1.53 0.96
SEH4 Average 211.0 £48.9 161.9 +31.8 1.82 1.02
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f N, O HE I f) W (D 508 s 5 3t it 200 ) DA
I HL = 3 4% it = 7 HE TR0 B 0 B (] 22 S A

WY o TN U O P SR R B T R 2
0 ko CHE O o DA 3 A S L N, O il 2 A A
R B 22 5 R R, 5 N, O HE & J i T 52 Rk
H, 5 ELAEAS WL P4 et N, O Rl & B d 4 5 4t
i 64.0% o FHB/NAE -FOR B A R G —AF Bl T AR
Yy, TS 58 o R T D R B TR, 4 AR SR M R
AU G 3G T — A%, (R IE, — 4 A R A ) A
o2 ) B | BE K S T ) A B i R 8K B
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VR RO B L B T BE 2 A TN, O R
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3.2 {EWERBXIFMAFE M N,O HERM AR

I R AL B 25 A BN, O HETCE 1Y
25K MAEAEY A N, O HEHGE #3555 T8
MAEYRART, RFH/NESSMERRAES S @
INFEFRE R T N, O HERCE 20 513 I 1 76. 7% Fi
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R LBORE i AR 2 5 0 s e N, O HE ik
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IR 225+

4 4 it

1) ANt 0T, /N2 - K5 AF & 50 fEE
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N,O HE it 2 505 2 1 5 39.0% . KRIRIVEH 2 N, 0
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COMPARISON STUDY ON N,O0 EMISSIONS FROM FIELD UNDER WHEAT-MAIZE
ROTATION SYSTEM AND FIELD UNDER VEGETABLE CULTIVATION

Yu Yajun'?  Gao Meirong® Zhu Bo®'
(1 College of Urban and Environmnt Sciences of Shanxi Normal University, Linfen, Shanxi 041004, China)
(2 Institute of Mountain Hazards and Environment, CAS,Chengdu 610041, China)

Abstract  Stationary observation was performed during the period from October, 2006 to October, 2007 of N,0
emissions from a field under wheat-maize rotation and a field under vegetable cultivation for over 20 years, using the
static chamber method/gas chromatograph technique. Characteristics of the emissions from the two ecosystems were
analyzed for differences between the two and effects of the participating factors, such as N application, soil temper-
ature, soil moisture and crops on the emissions. Results show that in CK (No N applied) the mean N,0 emission
flux was 17.8 +5.6 and 50.7 +13.3 pg m *h ™', respectively, from the wheat-maize ecosystem and the vegetable
ecosystem. Clearly the flux from the latter was 3. 1 times higher than that from the former. When N was applied at
N 150 kg hm ~*, the N,O emission coefficient in the vegetable field was 39. 0% higher than that in wheat-maize
field. Plant participation was not responsible for higher N, O emission from the vegetable ecosystem. The difference in
N,O emission flux between the two ecosystems in different crop growing seasons was attributed to the fact that the
difference in life cycle between the crops led to difference in intensity of N application per unit time. Therefore,
N, O emission from the agro-ecosystems may be cut down by regulating N application rate in light of characteristics
of the crop growing season, which vary sharply especially of vegetables. If precise fertilization can be adopted for
vegetables, the potential of the vegetable field in reducing N,O emission would be greater than that of the upland
farm field.
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