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Effect of timing of DCD application on nitrous oxide emission during wheat

growing period
JI Yang'?,YU Jia'* ,MA Jing',LI Xiaoping' ,XU Hua"* ,CAI Zucong'

1 Institute of Soil Science,Chinese Academy of Sciences ,State Key Laboratory of Soil and Sustainable Agriculture ,Nanjing 210008 , China
2 Graduate University of Chinese Academy of Sciences , Beijing 100049 , China

Abstract: A field experiment was conducted to study effect of timing of application of dicyandiamide ( DCD) on N,O
emission from the wheat cropping system. Four treatments, including CK ( the control with urea alone ), DCD-B
(application of DCD together with basal fertilizer) , DCD-T (application of DCD with the top dressing fertilizer) and DCD-
BT (application of DCD with basal fertilizer and the top dressing, respectively) , were designed and implemented separately
during the wheat growing period. Results indicate that compared with CK, application of DCD inhibited N,O emission,
which was reduced by 21% .26% and 35% , respectively, from Treatments DCD-B DCD-T and DCD-BT (P<0.05). It
was observed mainly during the sowing-greening stage in Treatment DCD-B, during the greening-maturing stage in
Treatment DCD-T, and during the whole wheat-growing stage in Treatment DCD-BT. From seasonal variation of N,O flux
during the wheat-growing period, compared with CK, the first max-fluxes N,0 emission ( 16d after applying basal
fertilizers) were significantly decreased from Treatments DCD-B and DCD-BT; the second was significantly reduce from
Treatments DCD-T ( P<0. 05). Soil NH;-N contents and apparent nitrification rate of NH;-N in soil were higher in

treatments treated with DCD than in the treatment without DCD. Moreover, the soil NH}-N contents decreased with the time
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elapsing. During the sowing-greening stage, soil NH}-N contents and apparent nitrification rate of NH}-N in soil were
higher in Treatments DCD-B and DCD-BT than in Treatments DCD-T and CK; and during the greening-maturing stage, in
Treatments DCD-T and DCD-BT than in Treatments DCD-B and CK. Compared with CK, Treatments DCD-B and DCD-BT
increased significantly in grain yield (P<0.05), while Treatment DCD-T did not differ much ( P>0.05). Based on these
findings, the application of DCD with basal fertilizer and the top dressing respectively ( Treatment DCD-BT) has the highest
N, O emission inhibiting efficiency and is the best management practice for DCD application for mitigating greenhouse gas
emission from the wheat system, as the method reduces N,O emission from the wheat system while increasing wheat yield ;
the effect of Treatment DCD-B or Treatment DCD-T on N,O emission in the wheat system is influenced not only by timing of
DCD application, but also by interannual variation of precipitation and irrigation. The results suggest that in the cropping
systems with irrigation, the best application method of DCD is the application of DCD with basal fertilizer and the top
dressing respectively ( Treatment DCD-BT) ; in the cropping systems with no irrigation, if there is no condition to apply
DCD with basal fertilizer and the top dressing respectively, application of DCD with basal fertilizer should be adopted in the
area where the precipitation is heavier in winter than in spring, while application of DCD with the topdressing fertilizer
should be adopted in the area where the precipitation is heavier in spring than in winter. Accroding to interannual variation
of precipitation and irrigation, different timing of DCD application has the highest inhibiting efficiency of inhibitors on N,0

emission during the wheat growing system.
Key Words: dicyandiamide ; timing of application; N,O emission; wheat system

N, OS2t AR ISCE 45 ) H e 5 8 D HER Y 6 bl & AN Sk 2 — 1 HR BE A8 AU 1 4 2Rl
2SN, 17 LT B EUZ AR M T 5 SRR AT SR . ARGE TPCC 5 4 YRR 5, 2005 4F KU N, 0%
FEMEE i Tl ATHTAYZY 270 ul/L B 2 319uL/L7  EHERRAPN, OfF R K I, JLF- o H S HE i 1Y
65% 1, ool 3R FEARIE . RUIE Y AR it R ST N, O HE S 18 Y e 2 B R
TE A BRI TN, ARl - 49 DRt A 2 UM T B4 20 N, OHE I it 35 369 1100, o SCik R 3 17 ) 5 s
W52 B HEA TSI HT R W, 4R SR N, O-N HERCR BUEAL T 0. 1% —2. 0% Z [ Wi A AL il 36 5
FNETC A, 180 390 8 A 0 T 100 336 e, At A 8 1) 0D RE 8 5 KIS 1) L2 NG -N B 25 A A, HEFE I
A AR FACRL, 1 HIg 4> NOZ-N (NOS-N 5 Rl S ifg A 5 B i) SN 38 2%, AR 3R I3 7 e A K k2 i
PRERAER AN I SRR 2

55 HAB A AL R AR L, XU DCD AT B R RH AL F , OF BAT K AT 55 4 R 1 I figp g Ak
FIAE 3 A T R 1090 57 4 6 JCRE PR AR B S50 A, 0 HOR LR B i Ak vk, 6 A R ) iy B 3
SCH AR RS B R i ] DCD R N, OHE At iE , DCD i F vk 35 02 5 N kL ) 3R A5 it
I, ME AT DCD Xt 5 HIN, OHERGE W A B 740 1 20 8 T8 s Rk 0, 6 LR IR g il . 2R =2
SFUURIFSE T DCD ATt FE B i) Xt S0 FN, O s, 5T 45 SR B, 53R AL DCD AL BHAH EE , SR i k4
il 77 ( DCD ) Jiti A Bk 1) ZE B A1 FH 5 2 0 05 TS 22 i, B0 0 BENETR A , AN [ELA 808 AR /K e A A JIN, O HE T, i
HAR AR SRR, KRR R, 724 /INA AR R, RUIE 6 0 U - AL GR 75 HE , LN, O B HERL =
i) 3 LA PP TE RN HE L B AR ] A (1—2 J&1) ™). Ghosh 4F 5 Mt DCD X i e FH A 25 2R
LN RFIN, OHE A E IR TORREAE K F , IR ARG/ N AR, AR TaD A DCD fE 75 2 = DCD X
Z2ZEN, OR IS HER WE 7 A SCE ik [ B 71X UL A A A A 55 DCD ANTRISF ] T 22 25N, OHETif i i, LAt
—BAFSE DCD Jit % 22 N, OHE A HESOCR |, S B HH AR FH U | 2 e BUNE ) T 3 B BRI B A5 75 e 55 7
TP HERL AR s

http ; //www. ecologica. cn



23 # 8 5. DCD AR[A it B A TE) % /N 22 A BN, OHEAR 152 ) 7153

1 #R5FHE
1.1 RSk AR

KHHREE T 2009 4ELETL A M)A AT B4 (31°58'N, 119°18'E) 47, ikl HIE N R EH T F & 111
JOKMAKRE L, LAV SRR 17.4 ¢/kg, =N FTEN 1.1 g/ke,

INE LRI 16 5 RIS A BT G T . /NZ T 2009 4F 11 H 26 H#EF,2010 4F 6 H 18
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a5 /X - 3EP AR L (50 em x 50 cm x 15 em) b JEEFEHL 3350 4 em B .5 em WRAIZKAE LLE T2 456
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K, T AN, OF T HEBUS B (mg N/m?) 5 FF1F o35 @ A i+ 1 YORFEREN, O -2 HE G &2 (pg N+
m>h™") ;DM D, AR | i+ 1 ORI () .
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Btk il 25 55 (P<0. 05) ; DCD-B AL HEN, OHFjik i 5 CK Ab¥ 7 20 o i E 22 5% (P>0.05) . /NEZiR
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Fig. 2 Total N,O emissions during the wheat—growing period

and different growing periods
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Table 1 Effect of DCD on nitrous oxide emission in the upland ecosystem

o SRRt NORKHE T o N W
WAIERES e Application of  MEWEA UL {ELRF [ WIS il % sl e %0k
Experimental . - L5l % . -
. Plant nitrogen Irrigation N, O max- ; . Application of N,0 Yieldsincrease ~ References
site . DCDproportion
fertilizers flux time DCD reduction
KR e eIy
£ 7 v Vo S8l VBT
P N 3 KEEH S UERE JHIE)S 1d 11 YR 29 6 [15]
PN s _ Skt
PN N3 Ve e S S -
P NE S A3 UOER 20Ol JBAS 3d 15 R 24 8 [17]
AR " _ Sk _
e FNE 1 Wit A5 49d 5 YR 22 [27]
KRS N ; I Skt
£ 3 4 R it VAo SR Y
P SANEE 3 UOET S URIEME RIS 3d 10 P 10 8 [34]
KR . _— 5 R
Bwh K& 1 Wit SN EE S 10 YR 37 3 [46]
SRR 21 8
N edk opmkn - ERE24 3 SEEEE 6 - R
i L) 5 5
S I » ’
References:

[ 1] TIPCC. Climate Change 2001 ; The Scientific Basis. Contribution of Working Group to the Third Assessment Report of the TPCC. Cambridge:
Cambridge University Press, 2001.

[ 2] TIPCC. Climate Change 2007 : Understanding and Attributing Climate Change. [2009-3-12]. http://www. ipcc. ch/pdf/assessment-report/ard/
wgl/ard-wgl -chapter9. pdf.

[ 3] LiX, Inubushi K, Sakamota K. Nitrous oxide concentrations in an Andisol profile and emissions to the atmosphere as influenced by the application
of nitrogen fertilizers and manure. Biology and Fertility of Soils, 2002, 35(2) . 108-113.

[ 4] Mosier A R, 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] Beauchamp E G. Nitrous oxide emission from agricultural soils. Canadian Journal of Soil Science, 1997, 77(2): 113-123.

[ 6] Duxbury J] M. The significance of agricultural sources of greenhouse gases. Fertilizer Research, 1994, 38(2) . 151-163.

[ 7] Hou A X, Chen G X, Wu J. Effect of different nitrogen fertilizers on N, O emission from soil. Chinese Journal of Applied Ecology, 1998, 9(2) .
176-180.

[ 8] Isermann K. Agriculture’s share in the emission of trace gases affecting the climate and some cause-oriented proposals for sufficiently reducing this
share. Environmental Pollution, 1994, 83(1/2): 95-111.

[9] Xing G X, Yan X Y. Direct nitrous oxide emissions from agricultural fields in China estimated by the revised 1996 IPCC guidelines for national
greenhouse gases. Environmental Science and Policy, 1999, 2(3) : 355-361.

[10] Mosier A R, Kroeze C, Nevsion C, Oenema O, Seitzinger S, van Cleemput O. Closing the global N, O budget: nitrogen oxide emissions through
the agricultural nitrogen cycle. Nutrient Cycling in Agroecosystems, 1998, 52(2/3) . 225-248.

[11] Bouwman A F. Soils and the Greenhouse Effect. New York: John Wiley and Sons, 1990.

[12] HuangZ Y, Feng Z W, Wang X K, Zhang F Z. Research progress of nitrification inhibitors applied in agriculture. Chinese Journal of Soil Science,

http ; //www. ecologica. cn



23 # 8 5. DCD AR[A it B A TE) % /N 22 A BN, OHEAR 152 ) 7159

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]
[37]

2002, 33(4) . 310-315.

Huang Z Y, Feng Z W, Zhang F Z. Application of nitrapyrin in agriculture and environmental protection. Soil and Environmental Sciences, 2001,
10(4) . 323-326.

Sun A W, Shi Y L, Zhang D S, Guo A M. Application of nitrification-urease inhibitors in agriculture. Chinese Journal of Soil Science, 2004, 35
(3):357-361.

Malla G, Bhatia A, Pathak H, Prasad S, Jain N, Singh J. Mitigation nitrous oxide and methane emissions from soil in rice-wheat system of the
Indo-Gangetic plain with nitrification and urease inhibitors. Chemosphere, 2005, 58(2) . 141-147.

Majumdar D, Kumar S, Pathak H, Jain M C, Kumar U. Reducing nitrous oxide emission from an irrigated rice field of North India with nitrification
inhibitors. Agriculture, Ecosystems and Environment, 2000, 81(3) : 163-169.

Majumdar D, Pathak H, Kumar S, Jain M C. Nitrous oxide emission from a sandy loam Inceptisol under irrigated wheat in India as influenced by
different nitrification inhibitors. Agriculture, Ecosystems and Environment, 2002, 91(1/3) ; 283-293.

Li X L, Zhang G B, Xu H, Cai Z C, Yagi K. Effect of timing of joint application of hydroquinone and dicyandiamide on nitrous oxide emission
from irrigated lowland rice paddy field. Chemosphere, 75(10) . 1417-1422.

Li H, Wang L G, Qiu J J. Study of N, O emissions from croplands and strategies for reducing N, O emission. Soils and Fertilizers Sciences China,
2007, (5): 1-3.

Ghosh S, Majumdar D, Jain M C. Methane and nitrous oxide emissions from an irrigated rice of North India. Chemosphere, 2003, 51 (3):
181-195.

Huang Y, Jiang J Y, Zong L G, Zhou Q S, Sass R L, Fisher F M. Influence of planting density and precipitation on N, O emission from a whiter
wheat field. Environmental Science, 2001, 22(6) ; 20-23.

Liang D L, Tong Y A, Emtery O, Li S X, Fang R Y, Zhang S L. Effect of irrigation and rainfall on N, O losses in dryland. Plant Nutrition and
Fertilizer Science, 2002, 8(3) : 298-302.

Su W H, Song W Z, Zhang H, Cao Q M, Lu H R, Zhou Q, Zeng J H, Zhang Y M. Flux of nitrous oxide on typical winter wheat field in northern
China. Environmental Chemistry, 1992, 11(2): 26-32.

Zheng X H, Wang M X, Wang Y S, Shen R X, Gong Y B, Zhang W, Luo D M, 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, (3): 273-279.

Mosdell D K, Daniel W H, Freeborg R P. Evaluation of dicyandiamide-amended fertilizers on Kentucky bluegrass. Agronomy Journal, 1986, 78
(5): 801-806.

Bronson K F, Moiser A R, Bishnoi S R. Nitrous oxide emissions in irrigated corn as affected by nitrification inhibitors. Soil Science Society of
America Journal, 1992, 56(1) . 161-165.

Xu X K, Zhou L K, van Cleemput O, Wang Z J. Fate of urea-'> N in a soil-wheat system as influenced by urease inhibitor hydroquinone and
nitrification inhibitor dicyandiamide. Plant and Soil, 2000, 220(1/2) ; 261-270.

Ma E D, Ma J, Xu H, Cao J L, Cai Z C, Kazuyuki Y. Effects of rice straw returning methods on N, O emissions from wheat-Growing season.
Soils, 2007, 39(6) : 870-873.

Ma J, Xu H, Cai Z C, Kazuyuki Y. Effect of fertilizer application in rice-growing season on N, O emissions from following wheat-growing season.
Soils, 2006, 38(6) . 687-691.

Weiske A, Benckiser G, Ottow J C G. Effect of the new nitrification inhibitor DMPP in comparison to DCD on nitrous oxide (N,O) emissions and
methane (CH, ) oxidation during 3 years of repeated applications in field experiments. Nutrient Cycling in Agroecosystems, 2001, 60 (1/3) .
57-64.

Hauser M, Haselwandter K. Degradation of dicyandiamide by soil bacteria. Soil Biology and Biochemistry, 1990, 22(1) . 113-114.

Schwarzer C, Haselwandter K. Enzymatic degradation of the nitrification inhibitor dicyandiamide by a soil bacterium. Soil Biology and
Biochemistry, 1991, 23(3) . 309-310.

Jiao X G, Liang W J, Chen L J, Jiang Y, Wen D Z. Effects of urease/nitrification inhibitors on soil available N and microbial biomass N and on N
uptake of wheat. Chinese Journal of Applied Ecology, 2004, 15(10) ; 1904-1906.

Bhatia A, Sasmal S, Jain N, Pathak H, Kumar R, Singh A. Mitigating nitrous oxide emission from soil under conventional and no-tillage in wheat
using nitrification inhibitors. Agriculture, Ecosystems and Environment, 2010, 136(3/4) . 247-253.

Shi Y, Xu X K, Zhou L K, van Cleemput O. Effect of inhibitors and their combination on the behavior and fate of urea >N in wheat soil system.
Chinese Journal of Applied Ecology, 1998, 9(2) . 168-170.

Todd R L. Nitrification and cation circulation in soil. Soil Science Division Agronomy Abstract. 1974 131-131.

Reeves D W, Touchton J T. Relative phytotoxicity of dicyandiamide and availability of its nitrogen to cotton, corn, and grain sorghum. Soil Science

http ; //www. ecologica. cn



7160 A E = 314

Society of America Journal, 1986, 50(5) : 1353-1357.

[38] Malzer G L, Kelling K A, Schmitt M A, Hoeft R G, Randall G W. Performance of dicyandiamide in the north central states. Communication in
Soil Science and Plant Analysis, 1989, 20(19/20) : 2001-2022.

[39] Cai Z C, Mosier A R. Effect of soil WFPS on CH,oxidation N, O and CO, emission. Soils, 1999, 31(6) : 289-294, 298-298.

[40] HanJ G, LiZB, Zhu Y L, Bai HY, Li S Q. Characteristics of N, emissions from farmland responding to water and temperature. Chinese
Journal of Soil Science, 2004, 35(3) : 285-289.

[41] Huang G H, Chen G X, Han B. Relationships between soil water content and N, O production. Chinese Journal of Applied Ecology, 1999, 10
(1):53-56.

[42] Zheng X H, Wang M X, Wang Y S, Shen R X, Gong Y B. Effect of temperature on farmland N, O production and emission. Environmental
Science, 1997, 18(5): 1-5.

[43] Zou] W, Huang Y, Zong L G, Zheng X H, Wang Y S. A field study on CO,, CH,and N, O emissions from rice paddy and impact factors. Acta
Scientiae Circumstantiae, 2003, 23(6) : 758-764.

[44] Xie]F, Li Y E. Effect of soil temperature on N, O emission in upland farm of Beijing. Chinese Journal of Agrometeorology, 2005, 26(1) : 7-10.

[45] Ding H, Wang Y S, Qin S J, Zhang Y S, Xiang H Y, Li W H. Effects of controlled release fertilizers on nitrogen loss by denitrification and N, O
emission. Journal of Agro-Environment Science, 2010, 29(5) : 1015-1019.

[46] Delgado J A, Mosier A R. Mitigation alternatives to decrease nitrous oxides emissions and urea-nitrogen loss and their effect on methane flux.
Journal of Environmental Quality, 1996, 25(5) . 1105-1111.

[47] SunZ M, WuZJ, Chen L J, Ma X Z. Application effect, affecting factors, and evaluation of nitrification inhibitor; A review. Chinese Journal of
Applied Ecology, 2008, 19(7) . 1611-1618.

[48] Verma A, Tyagi L, Singh S N. Attenuation of N, O emission rates from agricultural soil at different dicyandiamide concentrations. Environmental
Monitoring and Assessment, 2008, 137(1/3) ; 287-293.

SE Lk

(7] GEH, B, R ARFZEENN LRI, ORI, N HIA: 25741, 1998, 9(2) : 176-180.

[12]  Bgiss, Mok, FRR, SRAmER. AL blRIrE ROl B AT p T B, I, 2002, 33(4) : 310-315.

[19] Z=p%, ESZRI, BREZE. A HH AN, OHER RIS IE R B ST 0k . Pl R S5 kY, 2007, (5) @ 1-3.

[21] FOHE, WFH, SR, JARU, Sass R L, Fisher F M. il 25 B IR K X4 /NEE BN, OHEIU AU RE M. IABER%, 2001, 22(6) : 20-23.

[22] BE&m, MIEZ, Emtery O, ZRAT5, Jy HSE, SRR 22, JEMERIEK N Sl 3N, OB 1. M) = SIERAR, 2002, 8(3) .
298-302.

[23] JRfE, ROCH, skMe, BRE, BRULR, M4, MY, KRE. RIbIIIACE IORMA LI ZUE &, BREER, 1992, 11(2) : 26-32.

[24] MPE%E, TR, FERE, W4, 32538, k30, U84HMF, Akt et RERMEESRGE T TR EEXTN, 07 4 5 HE Y .
NS ¥R, 1996, (3) : 273-279.

(28] E%F, OF, e, AR, S0, ) OR—17. FEFE By =00 22 N, OHEs r &, +4, 2007, 39(6) : 870-873.

[29] Dhifh, tRfe, SR, /K—17. FAZIGALAT BRI XT /5 2222 N, OHRRUN 0. £, 2006, 38(6) : 687-691.

[33] WG, B30, BRRI%, 2255, oK. BRI/ RS AL %) 1906 BES A AP R N R ARSI, NI A 25240, 2004, 15
(10) : 1904-1906.

[35] seZE, REHL, LI, van Cleemput O. I M ILA A X IRE N FE/NE IR GE P i9AT I FIATE 9520, N A 2524, 1998, 9
(2): 168-170.

[39] Z%AHEE, Mosier A R. HHEKIPRIXT CH, AL N, OF CO, HEMAGSE M. 1, 1999, 31(6) : 289-294, 298-298.

[40] whEEREI, 2%k, AR, L0, . A m L 5ehN, ORI A IR FHERT T, 1 HEEH, 2004, 35(3) : 285-289.

[41] BEZ, BodhE, #k. LK SN, 07 ERARTsy. MAAE S, 1999, 10(1) ; 53-56.

[42] XBPR4E, EUIA, FEBRE, W%, BB, WA N, O/ A SHEM . SRR, 1997, 18(5) : 1-5.

[43] 4RsC, WORE, SRYY, ARIGHE, FERE. FEM CO, CH,FIN, OO HAZm R 2. FRERE243R, 2003, 23(6) : 758-764.

[44] WZC, Z2EMk. IR XTI R MR FN, OHERUY . h AL S4, 2005, 26(1) : 7-10.

[45] T, EBRE, ZBMEE, SkER, DU, 2204 RRLN LR R B FIN, OHE U, A IFERb 240, 2010, 29(5) :
1015-1019.

[47])  Fhasty, B, BRMZAS, S2AT. AR R B FHABOR SEN A 3R ACHAT. B840, 2008, 19(7) : 1611-1618.

http ; //www. ecologica. cn



ACTA ECOLOGICA SINICA Vol.31,No.23 December,2011( Semimonthly )
CONTENTS

Satellite-based modelling light use efficiency of alpine meadow along an altitudinal gradient «=+=s=execorerrrerrrcnerrerereierieieeenene.
....................................................................................... FU Gang, ZHOU Yuting, SHEN Zhenxi, et al (6989)
Changes in the concentrations of airborne Picea schrenkiana pollen in response to temperature changes in the Tianshan Mountain

Q@A ottt et sttt ettt ettt ettt et ettt ee et sttt st tsaasens PAN Yanfang, YAN Shun, MU Guijin’ et al (6999)

....................................................................................... LIU Huaxue, KE Zhixin, SONG Xingyu, et al (7007)
Effect of rainfall regimes on the decomposition rate of yak dung in an alpine meadow of northwest Sichuan Province, China «-+-+-+--+-

................................................................................................ WU Xinwei, LI Cuoyong, SUN Shucun (7013)

................................................................................................ CHEN Kai,LIU Zengwen, LI Jun, et al (7022)
Characterization of the responses of photosynthetic and chlorophyll fluorescence parameters to water stress in seedlings of six
provenances of Chinese Pine (Pinus tabulaeformis Carr. ) — ceoeecereesrseseseaeaeaeeeeees WANG Yan, CHEN Jianwen, et al (7031)
Effect of silicon supply on Tall Fescue ( Festuca arundinacea) growth under the salinization conditions —«+=+ssesesrerereraraeieareeeee.
.......................................................................................... LIU Huixia, GUO Xinghua, GUO Zhenggang (7039)
Effects of high-temperature stress on physiological characteristics of leaves of Simmondsia Chinensis seedlings from different
prOVenanCeS ............................................................ HUANG Weiwei’ ZHANG Niannian’ HU Tingxing’ et al (7047)
Soil moisture dynamics of water and soil conservation forest on the Loess Plateau ------ ZHANG Jianjun, LI Huimin, XU Jiajia (7056)
The distribution of male and female Populus cathayana populations along an altitudinal gradient =«=-+ec=reeeermerererreeaeaercnerreeeen.
.......................................................................................... WANG Zhifeng, XU Xiao, LI Xiaofeng, et al (7067)
Analysis on the characteristics of macrobenthis community in the North-west Daya Bay of South China Bay in spring «---r=rreeeereeeeees
............................................................................................. DU Feiyan, LIN Qin, JIA Xiaoping, et al (7075)
The effects of season and environmental factors on community structure of planktonic copepods in Zhanjiang Bay, China «-:+erreeeeeee
.............................................................................. ZHANG Caixue’ GONG Yuyan’ WANG Xqueng’ et a] (7086)
Population genetic structure Of Pneum(L[ophoruS jal)onicus in the Taiwan Stralt ..................................................................
.............................................................................. ZHANG Liyan’ SU Yongquan’ WANG Hang]'un’ et al (7097)
Seasonal variation of nitrogen and phosphorus in Miju River and Lake Erhai and influencing factors =~ =rororererreecccracieeeeeeeee.
............................................................................................. YU Chao, CHU Jinyu, BAI Xiaohua, et al (7104)
Population dynamics and production of Bellamya aeruginosa (Reeve) (Mollusca; Viviparidae) in artificial lake for transgenic fish,
WLRAD  wvvereerrrrrrnrmnennennenneaeaer et e e e e e e e e e e e aeaaas XIONG Jing, XIE Zhicai, JIANG Xiaoming, et al (7112)
Carbon, nitrogen and phosphorus ecological stoichiometric ratios among live plant-litter-soil systems in estuarine wetland -+-+-x+eeeeee-
................................................................................. WANG Wt‘lql, XU Linglin’ ZENG Congsheng’ et al (71]9)
Effects of EDTA on growth and lead-zinc accumulation in maize seedlings grown in amendment substrates containing lead-zinc
tailings and SOil  ++reeesreeemsres e WANG Hongxin, HU Feng,XU Xinwang, et al (7125)
Effects of different coated controlled-release urea on soil ammonia volatilization in farmland -+------+ LU Yanyan,SONG Fupeng (7133)
Effects of ridge planting on the photosynthetic characteristics and yield of summer maize in high-yield field —«-rreroreeereeeereeeeeeene.
...................................................................................................... MA Ll, LI Chaohai, FU Jing’ et al (7141)

......................................................................................................... JI Yang,YU Jla,MA Jing’ et al (7151 )

The role of the fertilizing with nitrogen, calcium and sodium chloride in winter wheat leaves adaptation to freezing-thaw stress «-+-+-+
....................................................................................... LIU Jianfang, ZHOU Ruilian, ZHAO Mei, et al (7161)
Environment impact assessment of organic and conventional soybean production with LCA method in China Northeast Plain ---+--+----
................................................................................................ LUO Yan, QIAO Yuhui, WU Wenliang (7170)
Effects of selenium added to soil on physiological indexes in flue-cured tobacco — +resrsrrrrrrrrsrreresiiii e
................................................................................. XU Zi(fheng, SHAO Huifang’ SUN Shuguang’ et al (7179)
Influence of different planting patterns on field microclimate effect and yield of peanut (Arachis hypogea L. ) w+reseseeeereceseseeneenen
................................................................................. SONG Wei, ZHAO Changxing, WANG Yuefu, et al (7188)
Rapid cold hardening of Western flower thrips, Frankliniella occidentalis, and its ecological cost =~ +ererrsrrrrerrmemrreeenerereeeieeennes

.......................................................................................... LI HOI’lgbO, SHI Liﬂl’lg, WANG Jianjun, et al (7196)



7324 A E = 314

Effects of temperature on body color in Sitobion avenae (F.) +roeeereeeeeees DENG Mingming, GAO Huanhuan, LI Dan, et al (7203)
Development and reproduction of Bemisia tabact biotype B on wild and cultivated tomato accessions —=xoesrsererreerseeeeaeereeeeeeeene.
.............................................................................. GAO Jianchang, GUO Guangjun, GUO Yanmei, et al (7211)
Study on ecological water demand based on assessment of ecosystem disturbance degree in the Baiyangdian Wetland «----c-vreeeeeeeeees
............................................................................................. CHEN He, YANG Ying, YU Shiwei, et al (7218)
Emergy-based analysis of two chicken farming systems: a perspective of organic production model in China = «rrerererrrrerrrreeereeeenes
....................................................................................... HU Qiuhong, ZHANG Lixiao, WANG Changbo (7227)
Mathematical model design of time-effect relationship analysis about the inhibition of four eighteen-cabon fatty acids on toxic
MCTOCYSUES QETUGINOS@ *++++++++++++++ss s s s s amsse s et sttt HE Zongxiang, ZHANG Tingting (7235)
Enrichment of heavy metals in the seagrass bed of Liusha Bay -:---coreevereeeees XU Zhanzhou, ZHU Aijia, CAT Weixu, et al (7244 )
A gradient analysis of urban architecture landscape pattern based on QuickBird imagery «=rrevoreerererrrrererreaiii
.............................................................................. ZHANG Peifeng, HU Yuanman, XIONG Zaiping, et al (7251)
Landscape spatial heterogeneity is associated with urbanization: an example from Yangtze River in Jiangsu Province «---cerreeerreeeeees
................................................................................................ CHE Qianjin,CAO Youhui, YU Lu, et al (7261)
CVM for Taihu Lake based on ecological functions of wetlands restoration, and ability to pay and willingness to pay studies «=++-+---+-
................................................................................................... YU Wenjin’ XIE Jian, ZOU Xlnqlng (7271)
Review and Monograph
Progress in research on the marine microbial loop in the Arctic Ocean «+-+--+-- HE Jianfeng, CUI Shikai, ZHANG Fang, et al (7279)
Research progress in the eco-environmental effects of urban green spaces «««++«=+ss=sssrssssramursmttii i
........................................................................... SU Yongxian’ HUANG Guangqing, CHEN Xiuzhi, et al (7287)
Source, exposure characteristics and its environmental effect of heavy metals in urban surface dust «=reerererreeerrerereeeniieneene.
........................................................................... FANG Fengman, LIN Yuesheng’ WANG Haidong, et al (7301)
Scientific Note
Spatial structures of soilcarbon and nitrogen of China fir and Masson pine mixed forest in the Three Gorger Reservoir Areas -+:+-+--+-
.................................................................................... LIN Yinghua’ WANG Laifa, TIAN Xia()kun, et al (73]1)
The relationship between Oligochroa cantonella Caradja and environmental factors —covseceeeereeeees LIU Wenai, FAN Hangqing (7320)



2009 £ E AR S5 55K 200 E BT 10 ZHAF*
(5T 2010 4EHR CSTPCD B )

Hey Wi S Bk Hy W19 R [N
Order Journal Total citation Order Journal Impact factor
1 ERFER 11764 1 ERER 1.812
2 o A 524 9430 2 T A2 1.771
3 TP 2R 4384 3 N A A2 1.733
4 [iE|dib7 i 4177 4 G/ EA =S 1.553
5 HERFERE 4048 5 HERFERE 1.396
6 L7/l seE i SR 3362 6 [iiEdi:t7/E=22ir 0.986
T morooy IV 3327 7 s 0.894
8 MOLECULAR PLANT 1788 8 CELL RESEARCH 0.873
9 IKEE AWk 1773 9 FHP - 0.841
10 wR R 1667 10 HYHEFE 0.809

* (LEZAAR) 2009 AFERLO AN 1964 FRHEWTIHET B80S IR 11764 0, £EHER S 1; A
T 1812, £ EHERE 14,55 19 JmiELE 9 AR E A A AT ob BEDRG SRS

wEEHEME flais BiTéREE XIKE B %
4 & % Wk ACTA ECOLOGICA SINICA

(SHENGTAI XUEBAO)

CEATI 1981 453 7 B1F) (Semimonthly, Started in 1981)

F31E E23H (20114F12 A) Vol. 31 No.23 2011
% L= ({ﬁgi&%%&)}éﬁiﬁﬁﬁ Edited by Editorial board of
Sk - JEHTGE DOULS 18 5 ACTA ECOLOGICA SINICA
Hﬂgﬂéﬁﬁ% :100085 Add 18, Shuangqing Street, Haidian , Beijing 100085 , China
HLi : (010)62941099 Tel ; (010)62941099

www. ecologica. cn .
. www. ecologica. cn
shengtaixuebao@ rcees. ac. cn

Bk o ' iq,cl‘]engtraixue})a()@ rcees. ac. cn
* i E R AR S Editor-in-chief FENG Zong-Wei
I EAEAREEE S Supervised by China Association for Science and Technology
cp R RS2 e A A PR BF ST 0 Sponsored by Ecological Society of China
Motk . b 50 E R K 18 & Research Center for Eco-environmental Sciences, CAS
M L 4w i - 100085 Add:18,Shuangqing Street, Haidian , Beijing 100085 , China
H R 4 & & I3 it Published by Science Press
Hihk . b AR IR ILHT 16 5 Add ;16 Donghuangchenggen North Street,
MR w65 . 100717 Beijing 100717, China
En Rl AEECIEARE R Printed by Beijing Bei Lin Printing House,
x 1T 4 4 & K i Beijing 100083 , China m B
Hitik . AR FEIAR AL 16 5 Distributed by Science Press gz N
EHKB[Q’?H&% :100717 Add 16 Donghuangchenggen North o %
Eﬁﬁ'ﬁ 31(910>6;‘g34563 Sireet, Beijing 100717 , China L ===
“matl: journalt@ cspg. net Tel: (010) 64034563 o /——m
Y . — O
2 N in‘li] é%ﬂgﬁﬁ A E-mail ; journal @ cspg. net S — O
EsET TEERERRZ BAF . L . 0
= e fope omestic ocal Post Offices in China 2 —C)
Hmﬂéﬁﬁ% .100044 Foreign China International Book Trading 8 =S
: =
IT&2E o o Corporation H =~
¥ A E LRI 5 8013 5 Add:P. 0. Box 399 Beijing 100044 , China o
BN 1009955 ERNATFET REBER S 827 EISMEATHR S M670 R 70.00 7

CN 11-2031/Q



	fm+ml-zw.pdf
	stxb201010221485.pdf
	ml-yw+fd.pdf



