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N, O emissions from vegetable farmland with purple soil and the main factors

influencing these emissions

YU Yajun'*, WANG Xiaoguo®, ZHU Bo™ "
1 College of Urban and Environment Sciences, Shanxi Normal University, Shanxi Linfen 041004, China
2 Institute of Mountain Hazards and Environment, Chinese Academy of Sciences, Chengdu 610041, China

Abstract; Static chambers coupled with GC methods were used to perform in situ monitoring of N,O emissions from
vegetable fields during the period from October 2006, to October 2007. The monitoring was conducted in vegetable fields
with purple soils with a history of vegetable planting for more than 20 years in the hill region of Middle Sichuan Basin,
China. Characteristics of N,O emissions from the vegetable ecosystem were analyzed, and the effects of the factors
influencing these emissions, such as nitrogen (N) application, soil temperature, soil moisture and vegetable planting, are
discussed. The results of the analysis showed that the mean emission fluxes of N,O in CK (no N applied) and conventional
fertilization treatment (N application at rate of 150 kg N/hm’) were (50.7+13.3) and(168.4+37.3) pg-m>+h™",
respectively. The N,O emission coefficient derived from N fertilizer application at 150 kg N+hm™ was 1.86%. The N,O

EE£WME . ERE LSRR & RIS (2012CB417101 ) 3 B R ZE RIS (2011BAD31B03) 5 (L PHIME K 2F#A A 410 H (YZ08006 )
s BHA:2011-02-01; f&iTHHA:2011-09-01
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emission rate from the vegetable field observed in this study was higher than the emission rate from the grain farmland
reported previously. The increase in N,O emissions from the vegetable ecosystem was associated with enhanced soil
nutrients, frequent fertilization and irrigation practices. The seasonal pattern of N,O emissions showed that 34% of the
annual flux of N,O emissions occurred in the winter and spring and that 64% occurred in the summer and autumn due to
more favorable soil moisture and temperatures in summer and autumn. The seasonal differences in N,0 emissions from
vegetable fields were attributed to the variations in soil moisture and temperature due to vegetable planting. The application
of N stimulated N,O emissions in the vegetable field. There is a significant positive relationship between the N, O emission
flux and the soil temperature. An exponential equation (F=11.465¢""*(R=0.26, P<0.01)) can be employed to
quantify the relationship between soil temperature (7)) and N,O emission flux ( F') in a vegetable field treated by
conventional fertilization. A threshold range of water-filled pore space ( WFPS) between 60% —75% has been observed for
N, O emissions in this study. The N,O emissions from vegetable farmland can be reduced by optimizing the N application

rate and time while limiting irrigation frequencies according to vegetable growth and antecedent soil moisture conditions.

Key Words: N,O emission flux; seasonal patterns; vegetable farmland; purple soil

Ol N,O M EEHEE ", SEREHAEHEUY N,0 A 35% A 1k A&l 32 | Rk HAES RS
N, O HEl i (3 n E 22 IR F KRR, E5eit, 20 20 90 AR ATk AR HH PRt I 4 4F B 025 |
) N,O HECR H 294 20% ok A B2 WF5TAh, 350 N, O HECE ff i T A T SR, 164
Wik, A3 N, O HE R HRE A RN SECE M N, 0 HECR AT E AR R AR T e e, SRt
TR HEAIE , B FTeE0R , Frille 2R E S g e i ek, AL R4 B BEEAR BT A
A0 -4 NO,-N R RVEN | fil - b R R A 2R, PTRERE S N, O HERCRL AR 5 Al A A e
ANl B, FFRESEHE N, O HEm ey BRI, PREFCHEHORA:, A N, O HEBOE 50 g il 2 (5L ik Bt
[ B g St N, O DB HESR BEHBARYE . 1F# LAFPSE Dy s ik 20a 19 5860 S8l R BFFEXF 42, M 2006 45 10 H
2007 4F 10 7, XF 4 AEESARK TR 1 AMREBIET T 1a N,O HEsm e A0, 2Fr S N, 0 HEjil
REAIE Bt 0, 3R TR AR S S 5% N, O HEBC S, DL SR v A A B S N, O HE B A S il
1 #E5H*

1.1 5L

IRIARFT U 524 T A= 25 R G0 BN A 75 3, T 2006 4F 10 A %2007 4F 10 A 26 0U)114 £
S HMIL S (31°16'N, 105°27E) i#47, %X @ WHH XA, SR, W0, £ 17.3C, £
AR K R 826 mm, TOFEH 294 d, RIS EI KR 799 mm, FIKT 24 FHME; FHRR17.1C, 52
P YERET . BRRE , I IR KIS I E AR A, XS 12 H RN SR LA 1, 58+
Rt R RO SRR B S L L 20 a, HHEATE R 1.21 g/em’, 0—20 cm 2 FHkE
(<0.002 mm) JBPKL(0. 002—0. 05mm ) FIEPHL (>0. 05 mm) F &5k 8.3% \43. 1% 1 48.4% , pH {H N
8.24, HHLE A AWM N 27.2.1.32 3.24 65.8 g/kg, WA AW BS54 142.4
130.3 460.9 mg/kg.

1.2 A%t

IR E A A (CK) L H Rl ( NPK-C ; jifi & 5 N150 kg/hm® ) 125 H#i ( NPK-NC . Jifi it [7] NPK-C 4b 3 |
EARFRESE, (RFEeH, 2007 454 H 8 HIFHR)3 FiibBE, 3 ANHEHLEE , AKX HEA 2 mx3 m=6 m*,
RIEIRE) L 6:4 B LB Wit T, At 77 2R 73 (TR 3 em) , [RIEE, 7ERRESERARTT 1 K 1 kMUt
IR S (P,04150 kg/hm® ) AT A4 (K,0160 kg/hm*) |, Jifi 5 A8, 2006 4F 10 A 25 H % 2007 452 A 11
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Fig. 1 Daily rainfall and air temperature during experimental period ( Oct.25, 2006—Oct. 25, 2007)

H 2007 454 11 HZE 6 H4 H 2007 4F6 J§5 HZ 8 J 22 HFI2007 4E8 J§27 HZE 10 J 25 H 4l Fh
JLZE ( Brassica Juncea. Var. Gemmifera. L) |5 & ( Lactuca sativa L) K13 ( Beassica pekinensis Rupr. ) F1H #
( Brassica deracea var. capita L) .2007 F2H12HFE4H10 Hj‘]ﬁil‘ﬂxﬂﬁ, AN HNERE . 4 FiEs 52k A B SRR
FAJES e N 5 /N X —80, XTI 4354 30 ¢emx35 ¢m 35 emXx40 cm 45 emx50 ¢m 145 ¢emX50 em, #Rg
AR R B B AN SR 1, & R SRE B AR AR AL 5 DK, A BRI 5 2 kb > B — 2, M\ 2006 4F:
10 F 25 H % 2007 4710 H 25 % 4 AR TR 1 AMRINE N, 0 HERGHAT T — 848 1 R A, 2%
S b A AR UR A N60Okg/hm?

1 BXEKFTIZHEEEAH
Table 1 Field practices date at vegetable growth stages

BRRERK Ak 551 AT 55 2 AL Wk
Vegetable growing season Transplant First fertilization Second fertilization Harvest
#1JL3Z Er vegetable 2006- 10-25 2006- 11-07 2006- 12- 10 2007-02- 11
BT Lettuce 2007-04-10 2007-04-24 2007-05-02 2007-06-04
KI43E Chinese cabbage 2007-06-05 2007-06-05 2007-07- 10 2007-08-22
H ik Cabbage 2007-08-27 2007-09- 12 2007-10-09 2007-10-26

1.3 |ERESSHHE

SRR S IEA /A I 3 N0 HEBCR AR E . B—EERE | A FEE AR L, F—
AbBRAE 3 AN SRAERE S A TS PR A A AR, ANE5 ARG JBE (R AR TAT R 80 emx80 em ) K I [ 5 F I [A]
JEBERRA - H1 25 10 em,, JRBETIURA IR Fe380 3 om BB KR, SRARE AT P9 77K ARG I e 5 TR 45 & Ak
T o TAE (KXTEXE N 80 emx80 emx50 cm ) AN 2 A A LS/ SR AE AR P I B2 i &0 ST T o %o i 50
SRR, IR, TOUAR N2 2 /NS, R TIR A AR, TOURE 00 1T 22 e A FR R S | T BE 48 Sk
SR . RUERRAENG ARG 1 AT s, BB &8 R H 9. 00—11. 00, RFEH I AR
B, REENT EHERE R i, N,O HEE N, 0 HERCR A i AR A S Sk — 2
N, O HEji R EOH kS Sk —8
2 BEREHH
2.1 RHAERRS N,O HERHE
2.1.1 N,O Hek iy =144k

R T 5 em A0+ HERFEAE 4.8—29.3 CZHARL, LA KW H 5 A4 K5 IR EAR, 1k
RIS E AR A K IR E T 5 em 40 BHES K E (WFPS) AT 30% —81% , #1 L ATH
AR E R R, (HE AR/, PRI B ER R S A KA, (B s iR K, [RlsE, Mistas s 1) + e iR

http ; //www. ecologica. cn



6 3 TWH RO LSS RGN, O Hol SO 2 R 1833

JEFNR LR, BB RS KA A K AT - 5OK AR B A T LA KA H AR K
JEHI(E2),

At B RN 2 L N, O HEBCR B AS 6] (1 2 15 AR R A . At 2603 Ml 4 g % A 4 0 AR IR 1
N, O HER AT SN, AU B LUk =CHE O (18 1), 455 e 10 ) B2 R A7 0 (121 2) 0 FH [ 78 B i Ok
B XS HE O 2 BAE R S S B BeK R o R AU 3 N, O HER ) 25 AR AL 2 OB A HE g
FREEIFIRI 2 5—30 d, 25 HARFRAE 5515 R SRR H B A4 K0 N, O HERAY 25 AR (b B S it A FE 2R 0L,
FEIJg < BT 4855 LI e K S ISR, N, O HE T 2 0 i 20 38 s 300 32 54 vh 7 3K R R I
BB B E AR RS KA 8 AR K T,

W R R 25 AR FR N, O HERR = 0634 H BRAE i RUR 3—10 d, FTRA, Bl N, O HERLIE H 80 5 0K 5h
F1. BN, it M AE K SR H 8 A I 0L 2 LR BB 4 N, O ik b =S HE B (4n 2007 4E 7 A 4
H.8 H4 HFM9 H S5 HULME R 3 RHEBCE ) , X AT RESEH TR AR 34 K WIS i 2, PR
BHBRBERK, Nz X —EHE AR R, HHEK A EUR IR, TR ARk F R BT A R T N, 0 7
AFIHERC O I, LA A B, FE R DK AR A TG SN S 2 L N, O HERUGE Y ZERG , RR I U
IKEU AUG FEHAETE 251 & N0 SRR RO (B 2) o F34h, FEAN i A Rt AL 3 A 000 45 Py
K N, O WY IS, H 28 A B R 3R H B AY N,O WU 4: (I 2) , HEIA N, SEHIE S RS RS
N,O T e S gi 2 54 6, BARIERE A frk— L850,

2.1.2  N,O Hejlom & fe it

FHER 2 AT, o B AL 3 4 Fiigh S 26 R RR PR BT N, O P24 HEGH 53901 4 (203. 6£43.5) pgm >
h™ F(27.4+12.3) pg-m >h™" | B3R N,O HEHGHE & & RN, R, 4 Fgi e A K0 N, 0 SF34HE
JHCGH AR 25 5, RFSEAE A N, O Y HERGHE & ok, 23 N0 “FHy &9 2.3 £, ik
S H AR RO R RS I S A Y 1.2 A%, LSS A K A HE O R R, AR Y
LA WA HEI{E 1 76% F179% . I\ 4 Fiigh e A= K 1 IE] N, O P-4 HEACE & K /N5 HZE 1 AR i 56 7ok
F, b A HE G B 0P S8 O

A N, O HEBCE AR A RS A R AR IR I /BRSO, LSRRGS AR K N, 0 HE
JCE: A4 N, O HERUR R 34% , IR SR H AR K N, O HERCE S HEUR R 64% , HA 2% L
Bk ETARNL L, AT, SR NS AR S RS N, 0 HEicE EEok [ R AR M B KW, LR MmEE
AR HER A

F2 EMMEEHN,OHMEE, RERESE

Table 2 N, O emission flux, annual loading and seasonal distribution from conventional fertilization treatment

LR i I gy THORE

RO Days of Range of Average - Emission
. . .. o Total emission .

Sampling period growth stage emission flux emission flux /(kg/hm?) coefficient
/d /(pgem2 b /(pg-m2h) g/hm /%

% Er vgetable .0+1.0)— . 8+60. 128.7+27.4 .40+0. .
LK E bl 110 (3.0+1.0)—(1090. 8+60.7) ¢ 3.40£0.72 1.79
PRI Fallow 55 (1.2£3.9)—(50.6+33.8) 27.4£12.3° 0.36+0. 16 —
B Lettuce 58 (22.1£7.2)—(360.2£75.5) 132.7+47.4¢ 1.84+0.66 0.69
K F43Z Chinese cabbage 79 (23.7+6.1)—(1932.2+244.9) 358.7+73.1* 6.80+1.39 3.13

1 Cabbage 0+3.7)— .3+28. 194.4+26.2 .94 +0. .
H itk Cabk 63 (22.0+3.7)—(674.3+28.7) B 2.94+0.40 1.61
FEAWLIMY] Total sampling period 365 (1.2+3.9)—(1932.2+244.9) 168.4+37.3 15.34+3.33 1.86

[EIFA ) 5 R R Gt 22 5 .3 (P<0.05)

2.2 EHAESRS N0 HER RS &
2.2.1 i
A 3R] L, 4 Fiigh s A K B AN LI H Rt AR BN, O SF 2 HE R B 18 B3 S AN it AU AL H
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Fig. 2 Seasonal patterns of soil temperature, moisture and N, O emission flux from the treatments of control ( CK) .no vegetable ( NPK-

NC) and conventional fertilization (NPK-C) during experimental period
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Fig. 3 Compare of N, O emission flux from conventional fertilization treatment( NPK-C) and control ( CK)

http ; //www. ecologica. cn



6 3 TWH RO LSS RGN, O Hol SO 2 R 1835

(P<0.01), F&AN LI Rt 2050 N, O SP-3505 f o N R i 3.3 %, ml UL, il KRB 1 S A=
BARGEN,0 Helcm i, HE ZO 30 N, O HEBCE FRON 76 AR R824 K 0 e 22 0], BRI H 5 >3
JLSKAZRSHE, FE, W2 ATLIE, FEilA RN 150 kg/hm® T, AFGSAERK S N,0 Hik
AP AWB2ER, BRIV KRARZSHILR TSRS SE T, 8N RS R4 K N, 0 -2 HE 0 &
FN, O HEBC R B B 22 5 19 i R AT B2 b T AN [R]85 3 A R A 0 114 2 S 365 s B A7 s ] i i A it 5 2 Sl AR
K, SRR A2 S, WM T 3% N0 B9 A= FIHERL
2.2.2 YRR

S AR M T 5em Ak 3R EEA T 4. 8—29. 2°C , & 5 22 55 3040 JLSEFN 55 1 A= K 100 R IR 10+ 180
JEBAR, P Bh R (4. 8—25.9°C ,F31 13.0°C) (K 4) , BBk Z= g 53¢ 1 SR ATH i A= A0 - 390 B 85 v, e 5
BN(15.8—29.2°C V44 23.4°C) , Xf 4 Fhigi B KIAFIR PRI N, O HEAGHE & 5T Sem b + 38 B 19 1k
AL AT & B, il 20 R it 20 Ak B A SO0 30 = 398308 B R N, O HE i 2 3 22 W 5 I IE M G R &R (P<
0.01) , H & MUt Z g A AR RS N,0 HEHGE R (F) 5H0F Sem 40 HHERE (T) RSB KL R  F=
11.465e""*"(R=0.26,P<0.01) ,{H7s i b # + iR 1 5 N, O HEjil s &0 B A etk
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Fig. 4 Seasonal patterns of soil temperature, soil moisture and N, O emission flux in vegetable field under conventional fertilization ( NPK-

C)

2.2.3 HHgRE

XAt 280 B B U 2 b 3 FpARFE N, O HERGE S5 M T 5 em 4 WEFPS 20 B BEA T AHOC 0 AT & B, Jite
FSHE T A AR B B B A EE (R=0.25, P<0.01, n=113), RG2S HAL B N,0 HEjik s & F1 WFPS
Z A KR HLA R, (A RIRFN R Z KT, [, S 203 N,O HEBCH & T8> Wi 57
PIE (168.4+37.3) pg-m >h™" ] A FrA IETT 5, 71% ) N,O HEBCE W IE H P WEPS 4T 60% —
75% 51T, HAY 29% I HBRAE WFPS<60% Fll WEPS>75% HY/K 43 40T o AT UL, 38 i 255 35 Hh N, O
HE Z= AR AR 0 E B N F 22—, 60% —75% AT 25 4 A B 30 A A1 T N, O 7= A AR
2.2.4 H¥EZYH

A3 AT UL O ], 7RSS R SR AR, W G AU N, O HEBIGE & P Y e A
HiAbEE ) JF H = F 2R W% (P<0.01), [FE, &GRS N,O HEiloE A as s 41. 2% , I Hiti Ak
HAE 3 FhER SR AE K N0 HE R B & T, RABES 5B ERINT N,0 Hea, xSt N, 0 Hiik
HRI B TTERY 41.2%
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F£3 HRMETH N,O HBEER

Table 3 Compare of N, O emission from conventional fertilization treatment and no vegetable treatment

HefoE HERC S N
ZR %N Emission coefficient/ %
Emission flux /(pg-m™2-h™") Total emission /( kg/hm?) HEASCR L Emission coefficient/ %
] AL it AL - AL -
Sampling period Conventional - Conventional - Conventional -
fertilizati No vegetable fextilizati No vegetable fertilizati No vegetable
ertilization ertilization ertilization
NPK-NC NPK-NC NPK-NC
(NPK-C) ( ) (NPK-C) ( ) (NPK-C) ( )
B E Lettuce 132.7+47.4 122.4+28.1 1.84+0.33 1.70+0.39 0.69 0.64
K437 Chinese cabbage 358.7+73.1 225.5+44.2 6.80+0.70 4.28+0.84 3.13 1.45
g
Hi#5 Cabbage 194.4+26.2 137.9£23. 1 2.94+0.25 2.02+0.34 1.61 0.96
I Average 228.6+48.9 161.9+31.8 3.86+0.43 2.33+0.52 1.61 1.02

3 itig
3.1 RHASRSEZESFFEHH N,0 HEBORF

WFFE M, At 28 (0 381 N,O HEBGE & 4 (50. 7+13.3) wg-m™>h™", Jli % (N150 kg/hm?) 515 1)
N,O HER B H N 1.86% , SIMTHESE " 78 2l /NAZ - B K AR /E R 48 N, O HEROUWIM 45 5L He A, ARBF 9% A it 4
S N, O HEjls F R R 2 T N, O HE R B & T 24 /N2 -FoRBRIER S, "I, RS RS N,0
HERCHR B R T S O S E A X S HABR B S5 —30Y ) R, SRR RE, BB S
XFSEH AR SRS N, O HERCHE ARG A Tk g 41, 2% , T VCA 250 R A 1 RS R BRI, K RS AR A R
N, O HEBGE RGN TTHR A 128% , AT, 3k HETAFsE 45 50K, B2 504E30 N, 0 HEjltm T Hph Ak
FODCER IR R T R A AR R G N, O HECE = TR AR A F ) — > 31 28 D PRt 2 4 T i I = B
Hi AT R, MO Y MR AR RT3 R A I e 5 SR, S A AL e AR I
Tt o 248K, S B A BerK B A AR AERT it B35 8 N, O HEBUR 2 B2 5 A, R, B i R oy
IS 1) T )45 B 1] B2 S N, O HE s T Hoft A I i) 2B A
3.2 HIEMERERFECN,O HE A H

ARBIFE H R L N, O HERI R B0 58 5 T 7 T DR S s UL fry 25 5100 LR R AT R S R T K A
PEANTA], AnASAH UL A [5] =S98 340305 v 1 R 1 s L B - e 9, I B S8R a9 Rtk e BRI, it
AN, ARBFFEATER N, O HER = T Wk A4 450 78 A X SR o8 B 25 2R, X nT i -5 AU o o S b
TS A K, AR A LA 6 31% , H AR T R, W, M N, 0 HEK
WA HCAE, 6 N,0 HEl EZok A KA H A K, W)L M E A K N0 HEiltg ), X
S TR AR AR KA K R h PR, M LM s s A K R B b FARZEY, b,
K ESEATH 8 AR K PR BB LS M S B AR KW, I A pi i e AE KIWNE N 2, [ W+
BEK 43 R PR 75 R TR 16 O BT AR B I A R T N, O PR AR RIHER, BRI, KRB 22 7
2 185 AN [ b DX S N, O HEBOAS R SR R, o 3OS [l S AR KO N, O HECR 25 i F 2 AL
3.3 RHE R FEON,0 HEBORTE

AW 55 LR BRI 45 581 ) 2 S ] R 5 v b i o A P A LR it 4 A ) A 6 5 5 AR JE S
N, O WM AH EL , ASBI ST FE WA P 200 T — 228556, I HER R PR B) -t 2 J6 1 A, — 41 PR S il
AR5 22 DI R | e /K A5k A B e A3 2 RIS, it SeUx S b N, O HERCA RN 27 8% 30 A B I
G A F W HOKPRBL 22 2R, BT 0L, MRPGEE S R A, 45 48300 & W £ KAy
T AE i 1T e 23 A 85080 N, O HEL, [FIRS, ASBFoRab R3], 380 B X S5 N, O HEB ) 52 e 4778 B (E RN,
e+ R E KA BRAR (WEFPS) A F 60% —75% B 5551 & N,O =k, 25 1335 4 3910 B AR Ak 3= 22
FAINE KGR, P, FREIGEK KL, 1258 N BER Ol v A e il S b N, 0 HEjlat
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4 i

4.1 B0 AR R AEA A A A (N150 kg/hm? ) 1500 T, N,O 25 HE 8 £ 43 914 (50. 7 +
13.3) pgem™>h™ FI(168.4%37.3) pg-m>h™", FAESIEM N,0 HILRE N 1.86% ., FHELRFRS N,0 HE
B S TR EEY AR I, SEMAER RS N, 0 HEBGE TR B VR T i) 5 8 32 2 I PR AE TS M v 1) - 8
IR0 FUEE 1 () 45 BRA G

4.2 EHAERRG N,O HE F 2ok A T HHOK R R M E RS, /R a2 A KA, it
T ARG 25 S R 1 BN [FIEE S AR D N, O HER A [ i B 2 S A

4.3 A INEEHL N, O HER R 10N 5 5 S A I B A R] i JIE 56 R K BRI A DG, A I B X 3
ARG N, O HERCE () SE WA AATE (AR, BRI, AR 8% 2 A B IRe A, 45 G 1 5900 B R0 9 1 it AT
it 5 i N A ) AT BB 23 Sk N, O HETC=

References:

[ 1] 1IPCC (2007): Summary for policymakersParry M L, Canziani O F, Palutikof J P, van der Linden PJ, Hanson C E, eds. Climate Change 2007 ;
Impacts, Adaptation and Vulnerability. Cambridge: Cambridge University Press, 2007 ; 7-22.

[ 2] Bouwman A F. The role of soils and land use in the greenhouse effect // Background Paper of the International Conference Soil and the Greenhouse
Effect. Wageningen: Int Soil Ref and Into Cnt, 1989 14-18.

[ 3] EIA-Energy Information Administration. Emissions of Greenhouse Gas in the United States 1997. DOE/ EIA-0573(97). Washington DC; US
Department of Energy, 1998.

[ 4] Mosier A, Kroeze C. Potential impact on the global atmospheric N, O budget of the increased nitrogen input required to meet future global food
demands. Chemosphere-Global Change Science, 2000, 2(3/4) . 465-473.

[ 5] Zheng X H, Han S H, Huang Y, Wang Y S, Wang M X. Re-quantifying the emission factors based on field measurements and estimating the direct
N, O emission from Chinese croplands. Global Biogeochemical Cycles, 2004, 18(2) : 1-19.

[ 6] Dobbie K E, McTaggart I P, Smith K A. Nitrous oxide emissions from intensive agricultural systems: variations between crop s and seasons, key
driving variable, and mean emission factors. Journal of Geophysical Research, 1999, 104 (D21) . 26891-26961.

[ 71 Kaiser E A, Kohrs K, Kiicke M, Schnug E, Heinemeyer O, Munch J C. Nitrous oxide release from arable soil ; importance of N fertilization, crops
and temporal variation. Soil Biology and Biochemistry, 1998, 30(12) . 1553-1563.

[8] YuY]J, Zhu B, Jing G J. N,O emission from soil-vegetable system and impact factors in Chengdu Plain of Sichuan Basin. China Environmental
Science, 2008, 28(4) . 313-318.

[9] YaoZS, Zheng X H, Zhou Z X, Xie B H, Mei B L, Gu J X, Wang D Y. Nitrous oxide emission from winter wheat and vegetable fields in the
Taihu region: a comparison case study. Climatic and Environmental Research, 2006, 11(6): 691-701.

[10] Xiong Z Q, Xie Y X, Xing G X, Zhu Z L, Butenhoff C. Measurements of nitrous oxide emissions from vegetable production in China. Atmospheric
Environment, 2006, 40(12) ; 2225-2234.

[11] Wang Z H, Zong Z Q, Li S X, Chen B M. Nitrate accumulation in vegetables and its residual in vegetable fields. Chinese Journal of Environmental
Science, 2002, 23(3) ; 81-85.

[12] Zhang HY, Yin R, Huang J F, Lin X G, Cao Z H, Wang J H. Changes in soil biochemical properties caused by cropping system alteration from
rice-wheat rotation to vegetable cultivation. Soils, 2005, 37(2) . 182-186.

[13] Wang Y S, Wang Y H. Quick measurement of CH,, CO, and N, O emissions from a short-plant ecosystem. Advances in Atmospheric Sciences,
2003, 20(5) ; 842-844.

[14] Yu Y]], Zhu B, Wang X G, Xiang HY, Zheng X H. N, 0O emission from rice-rapeseed rotation system in Chengdu Plain of Sichun Basin. Chinese
Journal of Applied Ecology, 2008, 19(6) . 1277-1282.

[15] Zheng X H, Wang M X, Wang Y S, Shen R X, Li J, Heyer J, Koegge M, Papen H, Jin J S, Li T T. Mitigation options for methane, nitreus
oxide and nitric oxide emissions from agricultural ecosystems. Advances in Atmospheric Sciences, 2000, 17(1); 83-92.

[16] Zheng X H, Wang M X, Wang Y S, Shen R X, Gong Y B, Luo D M, Zhang W, Jin J S, Li L T. Impact of soil humidity on N, O production and
emission from a rice-wheat rotation ecosystem. Chinese Journal of Applied Ecology, 1996, 7(3): 273-279.

[17] Xiang HY, Zhu B, Kuang F H, Li K, Wang Y Y, Zheng X H. Effects of nitrogen fertilizer application on N, O emission in a purple soil and maize

http ; //www. ecologica. cn



1838 A E = 324

root system. Acta Scientiae Circumstantiae, 2007, 27(3) ; 413-420.
[18] Jiang C'S, Wang Y S, Zheng X H, Zhu B, Huang Y. Effects of tillage-cropping systems on methane and nitrous oxide emissions from permanently

flooded rice fields in a central Sichuan hilly area of southwest China. Environmental Science, 2006, 27(2) ; 207-213.
Sk

(8] TWHE, R, FICE. BERT IR -85 R 50 N, 0 HEIURAE. o EFRERI2, 2008, 28(4) : 313-318.

(9] Mkakd:, MOE4E, %, Gafe, Mmasd, BUTH, TER. KX & /NEH 58551 N,0 HEBO L M i gE. S 555,
2006, 11(6) ; 691-701.

[11] T, 556K, REF, BREV. SRS E R H S AR, AR, 2002, 23(3) : 81-85.

[12] skAEHT, JhgE, BEiEE, Moest, Bk, ERE. MEREHIONILE SRR ZEk. 13, 2005, 37(2) : 182-186.

[14] FWZE, Rk, E/NE, BT, BOEE. BT EK -G E RS A A H. B A4, 2008, 19(6) : 1277-1282.

[16] #fEte, TR, TRRE, W%, 3EI, I64HM, k30, Sdkd:, 28+, MERMEESRE T LHRIEX N,0 7L 5HEB A .
LA S 244R, 1996, 7(3) : 273-279.

[17]  JGUATHE, Aed, dkaT, Z54l, F R, ABIEE. FUILHH X 56 L-FORR R RS N0 HnsZm. A2 %40, 2007, 27(3) .
413-420.

(18] VLKPE, EERE, MOA4e, ARk, sof. BHERRG N T s X AT CH, F1 N, HEBURSEm. RERE, 2006, 27(2) : 207-213.

http ; //www. ecologica. cn



ACTA ECOLOGICA SINICA Vol.32,No.6 March,2012( Semimonthly )
CONTENTS

Quantitatively monitoring undergoing degradation of plateau grassland by remote sensing data: a case study in Maqu County,
Gansu Province, China —ceeereeerreeeeeii ZHOU Jianhua, WEI Huaidong, CHEN Fang, et al (1663)
Using periphyton assemblages to assess stream conditions of Taizi River Basin, China «+s-soeereeeerieiiiiiii..
.......................................................................................... YIN Xuwang, QU Xiaodong, LI Qingnan, et al (1677)
Water-holding capacity of an evergreen broadleaf forest in Ailao Mountain and its functions in mitigating the effects of Southwest
China drought <+ eeeeeeeemeenen QI Jinhua, ZHANG Yongjiang, ZHANG Yiping, et al (1692)
The relationship between protistan community and water quality along the coast of Qingdao «««-«-srerrrreerrrranriiiiiie,
.......................................................................................... YANG Jinpeng, JIANG Yong, HU Xiaozhong (1703)
Simulation of effects of warming on carbon budget in alpine meadow ecosystem on the Tibetan Plateau — «--«-eeeeeerereeeeieeiieii...
....................................................................................... QI Weiwei,NIU Haishan, WANG Shiping, et al (1713)
Features of leaf photosynthesis and leaf nutrient traits in reservoir riparian region of Three Gorges Reservoir, China «-«-esereeeeeeeeene.
....................................................................................... JIE Shenglin, FAN Dayong, XIE Zonggiang, et al (1723)
Spatio-temporal distribution of fish in the Pengxi River arm of the Three Gorges reservoir — =eeeeesereerirariiiniiii.,
.................................................................................... REN Yugin, CHEN Daging, LIU Shaoping, et al (1734)
Analysis on allelochemicals in the cell-free Filtrates of Amphidinium carterae — ««+-++sssrereeeeimaeatiiiiiiii
.................................................................................... JI Xiaoging, HAN Xiaotian, YANG Baijuan, et al (1745)
Effect of starvation on expression patterns of the MYP gene in Strongylocentrotus intermedius —««++++sreressrereeaeieieitiiiii..
................................................................................................... QIN Yanjie, SUN Bolin, LI Xia, et al (1755)
Habitat selection of feral yak in winter and spring in the Helan Mountains, China +e-resesrrerrrreremmninee

.................................................................................... ZHAO Chongnan, SU Yun, LIU Zhensheng, et al (1762)

Using cellular automata to study patchy spread in a predator-prey system —«e-eeeeeeeeeeeemseeiini.. YANG Li, LI Weide (1773)
Effects of insect-resistant transgenic Bt rice with a fused CrylAb+CrylAc gene on population dynamics of the stem borers, Chilo
suppressalis and Sesamia inferens, occurring in paddyfield ««eceeeeeeeeeiiiiiiiiin. LI Zhiyi, SUI He, XU Yanbo, et al (1783)

Effect of spectral sensitivity and intensity response on the phototaxis of Frankliniella Occidentalis (Pergande) — +eeevevevececeieeninens

............................................................................................. FAN Fan, REN Hongmin, LU Lihua, et al (1790)
The synergistic action and UV protection of optical brightener on three different geographic isolates of Asian Gypsy Moth

Nucleopolyhedrovirus ( LAMNPV ) «eceveeeeereeeiiiiiii. WANG Shujuan, DUAN Liqging, LI Haiping, et al (1796)

The availability of trace elements in an oasis soil under different utilization intensity in an arid area in China — «=+eeceeereeeeieieenns

.................................................................................... LI Haifeng, ZENG Fanjiang, GUI Dongwei, et al (1803)

Multivariate regression analysis of greenhouse gas emissions associated with activities and populations of soil microbes in a

double-rice paddy oIl ««reererrrrrerriii QIN Xiaobo, LI Yu'e, SHI Shengwei, et al (1811)
Distribution characteristics of humus fraction in soil profile for the typical regions in the Loess Plateau «eoeeeeeeeeeeeeeeeiiniaiiiiiin.,
............................................................................................. DANG Ya'ai, LI Shiging, WANG Guodong ( 1820)
N, O emissions from vegetable farmland with purple soil and the main factors influencing these emissions —++eseeerereeeeeeeiniiiniiiine.

................................................................................................... YU Yajun, WANG Xiaoguo, ZHU Bo (1830)

Relationships between carbon source utilization of soil microbial communities and environmental factors in natural secondary

forest in subtropical area, China —«esereeerererereeneii.. WANG Yun, OUYANG Zhiyun, ZHENG Hua, et al (1839)
Numerical soil classification using fuzzy K-means algorithm and predictive soil mapping at regional scale — ++eeeeerereeeririeiiiiiiniiia.
....................................................................................... LIU Pengfei, SONG Xuan,LIU Xiaobing, et al (1846)
Releasing characteristics of nonpoint source pollutants from straws under submerging condition = +«++eseeeeerereerreieniiii,
................................................................................. YANG Zhimin, CHEN Yucheng, ZHANG Yun, et al (1854)
Effects of delayed irrigation at jointing stage on nitrogen accumulation and its allocation, and NO;-N migration in wheat -----eeeeeeeee
........................................................................... WANG Hongguang, YU Zhenwen, ZHANG Yongli, et al (1861)
Risk division on winter wheat suffering from spring wet damages in Jiangsu Province —«reeeseseeesereeeiiiiie,
.......................................................................................... WU Hongyan, GAO Ping, XU Weigen, et al (1871)
Determination of the initial depth of water uptake by roots of steppe plants in restored and overgrazed communities, Inner Mongolia,
CRTA e v ereremnenenennenensnneneneeneneaeaeeatenteeeneenenenaeenenarnenns GUO Yuran, WANG Wei, LIANG Cunzhu, et al (1880)
Fine root architecture and morphology among different branch orders of six subtropical tree species =«=e+eeeeeeeereeemieiiiiaiiii..
................................................................................. XIONG Decheng, HUANG Jinxue y YANG Zhl_]lf‘ ,et al ( 1888 )
Numerical analysis of inter-specific relationships in Alpine steppe community in Bayanbulak —«+oeceeeeeeeeeeiiniiiiii.
.......................................................................................... FANG Fei, HU Yukun, ZHANG Wei, et al (1898)
Analysis of shade-tolerance and determination of evaluation indicators of shade-tolerance in seedlings of Chrysanthemum grandiflorum
and its closely related genera —«oceeeeeeeeiiiiii SUN Yan, GAO Haishun, GUAN Zhiyong, et al (1908)
Effect of the parasitic Cuscuta australis on the community diversity and the growth of Alternanthera philoxeroides — +«-++vesereeeeseeennes
....................................................................................... WANG Rukui, GUAN Ming, LI Yonghui, et al (1917)
Diversity and community structure of basidiomycete laccase gene from subtropical broad-leaved and coniferous forest ecosystems
based on cDNA cloning ««««++++seeeeeessrmmermeiiiinin e CHEN Xiangbi, SU Yirong, HE Xunyang, et al (1924)
Fine root longevity and controlling factors in subtropical Altingia grlilipes and Castanopsis carlesii forests — «+eveerereremeeeieaeiiini.e.
.................................................................................... HUANG Jinxue, LING Hua, YANG Zhijie, et al (1932)
Linear programming and optimal distribution of the forest resources based on TM remote sensing images ««««+««teeeereeeeeeeeiieiia..
.......................................................................................... DONG Bin,CHEN Liping, WANG Ping, et al (1943)

Urban green space landscape patterns and thermal environment investigations based on computational fluid dynamics =~ +=+eeeeeeeeeeeeees
............................................................................................. LIU Yanhong, GUO Jinping, WEI Qingshun (1951)

Review and Monograph

Review of the ecological compensation efficiency — «««««++ssserressimmmrneiiiii ZHAO Xueyan (1960)

Scientific Note

The effects of petroleum exploitation on water quality bio-assessment and benthic macro-invertebrate communities in the Yellow

River Delta wetland, Dongying «««-eeeeeereremmmeeeeeiiiiiiini, CHEN Kai, XIAO Nengwen, WANG Beixin, et al (1970)



(ARSI B B A 2 B A ARB e AR TL, RIF)T 1981 4, T EARIEA B

(EBZ|RY2012 F£4EITRE

Ji

B BT PE R R | 40 WD R B R AR A 252 K JR 7 1) B (I8 75 S P SO 5 P AT 41 AR 25 2 BEE 7
T AN G BB R BT ROT R =0 4 5F

(A2

)y k2 A, K 16 FF4,280 1T, B N E M 70 Jo/ M, e4F 2 B 1680 T,

R & A .82-7  EISMIR R AL :M670  ARiETI*S . ISSN 1000-0933  CN 11-2031/Q
2[5 MR SRy X PTOT B, A AT e S G I R 3K, W KRB AR BB | & S5 Be A 1B

TEAEITI

B 100085 JL R IE X XGEH 18 5 H i

E-mail; shengtaixuebao@ rcees. ac. c¢n

WEMEME Ll

I

(010)62941099 ; 62843362

www. ecologica. cn

HATHRE XIKRE Bl ¥

5 5 F # ACTA ECOLOGICA SINICA
(SHENGTAI XUEBAO) (Semi bl S din 1981)
(ﬂéﬂ 1981 4E 3 Hﬁ'ﬂql) emimonthly , Started 1n
$F32E FoW (201243 H) Vol.32 No.6 2012
9 35 <§5i§%*&>gﬁiﬁﬁﬁ Edited by Editorial board of
Sk - U STGE DOULS 18 5 ACTA ECOLOGICA SINICA
Hﬂgﬁéﬁﬁ% :100085 Add 18, Shuangqing Street, Haidian , Beijing 100085 , China
LI : (010)62941099 Tel (010162941099
www. ecologica. cn .
. www. ecologica. cn
shengtaixuebao@ rcees. ac. cn .
Bk Shengtaixuebao@ rcees. ac. cn
F & ERER AR P Editor-in-chief FENG Zong-Wei
g DI
I Supervised by China Association for Science and Technolo,
B PEESE S Y &
oy
2L A% 22 e AT ngd== I Sponsored by Ecological Society of China
o E R B SR
Huhil . b ST IE X AU % 18 5 Research Center for Eco-environmental Sciences, CAS
M B 4w i . 100085 Add:18,Shuangqing Street, Haidian , Beijing 100085 , China
H i & & I3 it Published by Science Press
Hihk . b AR IR LT 16 5 Add:16 Donghuangchenggen North Street,
MR B 2wt . 1RO0717 Beijing 100717, China
En Rl AEECIEARE R Printed by Beijing Bei Lin Printing House,
x 1T 4 4 & K i Beijing 100083 , China A
- —
Hitik . AR FEIAR AL 16 5 Distributed by Science Press m g=
Eﬁﬁﬂéﬁﬁ% 1100717 Add:16 Donghuangchenggen North g
Eﬁlﬁ 1( QIO ) 6;‘334563 Street , Beijing 100717, China 1 —n
-mail ; journal @ cspg. net Tel: (010)64034563 O =/
W A IR (o : S o
ESMEAT i B 1 55 B E-mail: joumal® cspg. net S =o
Mtk . AL 50 399 1548 Domestic All Local Post Offices in China > 8
B B4 T . 100044 Foreign China International Book Trading (7] o
: N —
J"'%Z’:‘Ef SRy P = Corporation - _'I:
W owr GE LRI 8013 5 Add:P. 0. Box 399 Beijing 100044, China =
[RRS 1000 033 ERIMATF£AT ERiRE K S 827 ESMEATR S M670 R 70.00 7

CN 11-2031/Q



	fm+ml-zw.pdf
	stxb201102010156.pdf
	ml-yw+fd.pdf



