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Effects of different fertilizers on soil enzyme activities and CO, emission in dry-

land of maize

ZHANG Junli', GAO Mingbo', WEN Xiaoxia' ,CHEN Yuexing', YANG Shengting', LI Lu*, LIAO Yuncheng' "
1 College of Agronomy, Northwest A&F University, Yangling Shaanxi 712100, China

2 The Academy of Agricultural Sciences of Shiyan ,Shiyan Hubei 442000, China

Abstract: CO, emitted from the arid farming land is an important source of greenhouse gases, nitrogen application is an
effective approach to increase production of farming land, soil quality degraded, however, CO, emission will be increased
by unreasonable fertilization. Therefore, it is an important problem need to be solved urgently now to reduce the greenhouse
gas emissions of farming land by reasonable fertilization without crop yield loss.

An experiment was conducted in the crop planting station of Northwest A&F University in Yangling Shaanxi, P. R
China to explore the effects of different types and dosages of nitrogen fertilizers on soil enzymatic activities and soil CO,
emission in the arid farming land of summer maize and to elucidate the relationship of soil CO, emission and activities of
urease, invertase, and catalase, which will provide evidence for carbon emission reduction in the arid farmland management
mode of summer maize.

Nine treatment levels were set, including four levels each of available nitrogen (urea) and low-release nitrogen,
specifically, 80 kg/hm® urea (N1), 160 kg/hm’ urea (N2), 240 kg/hm” urea (N3), 320 kg/hm’ urea (N4), 80 kg/
hm’® slow-release fertilizer (SR1), 160 kg/hm’ slow-release fertilizer (SR2), 240 kg/hm’ slow-release fertilizer (SR3) ,

ESWE : HEKAAREEATH (31071375,31171506) 5 PYALARMMAEL B A2 FABIIL 55 2% L I8 £ 50 H (PY200904 ) ; PH AL A MRAR} £ K2 [
PRRHE A EDTH

Y5 B H#A:2011-09-05; &iTHH:2011-12-06

# JIAAEH Corresponding author. E-mail ; yunchengliao@ 163. com

http ://www. ecologica. cn



6148 A E = 32 &

320 kg/hm’ slow-release fertilizer (SR4) , and no-fertilizer treatment served as control ( CK). The results showed that CO,
emission and activities of urease, invertase and catalase in the fertilizer treatments were higher than those in no-fertilizer
treatment ( P<0.5). The averages of urease activity in urea and slow-release nitrogen treatments improved by 66.75% and
67.50% respectively compared with no-fertilizer treatment; The averages of invertase activity in urea and slow-release
nitrogen treatments were 45. 55% and 62. 75% respectively higher than those in no-fertilizer treatment; The averages of
catalase activity in urea and slow-release nitrogen improved 45.00% and 46.75% than those in no-fertilizer treatment ; The
averages of soil CO, emission in urea and slow-release nitrogen were higher 42. 34% and 32.42% respectively than no-
fertilizer treatment. The range of soil CO, emissions in slow-release nitrogen was smaller than in urea, which indicated that
slow-release nitrogen fertilizer can improve effectively soil enzymatic activities and reduce soil CO, emissions. During the
whole growth period, the same trends of three enzymes activities and CO, emissions were detected between the treatments of
available nitrogen and slow-release nitrogen, but maximum values reached at different stage, i. e., at jointing stage for
urease activity, at maturity stage for invertase activity, at tasseling stage for catalase activity, and at jointing stage for soil
CO, emission. There were significant differences (P <0.5) between the CO, emissions of nitrogen and slow-release
nitrogen, 459.12 mg+-m~+h™" and 427. I1mg-m™+h™" respectively. Correlation analysis showed that, a highly positive
correlation existed between soil CO, emission and activities of urease, catalase and invertase. Correlation coefficients of soil
CO, emission with activities of urease, catalase, and invertase were 0.79, 0.80, and 0. 64, respectively. In conclusion, at
the same application levels of available nitrogen, slow-release nitrogen fertilizer can improve effectively soil quality of arid

farming land and reduce soil CO, emission compared with urease.
Key Words: aid farming land ; summer maize ; nitrogen fertilizer ; enzymatic activity ; CO, emissions
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kg/hm’( SR4) , Nt ZALAL BN X BE (CK) , LR 45 Ab B i i B R E5 [ 0 (P, 05) =16% 1750 kg/hm® fEJEEAE—
YR 358 i R R AR B, /DX 6 mx9 m=54 m?  RIHBEHLIX AT, 3 RE R, [ jE)
AEE AN AR RS T T 5EE K, HoAh A B i [R] 24 A H
1.3 gk
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1.4 WETTE
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h™' 15 H AR (m) s X, X, 4350 0 Bk — S Ab R ) s It - 50RN — S Ak i I s 14 D BsfJo 2t 53400 ( mg/
kg) 3 At A IE A ZE A (h) o

1.5 HdEab

BRI Excel F1 SPSS17. 0 #3470 47 o
2 ZBRESH
2.1 NI it G it YT A S 1 ) R )
2.1.1 JIjfE

P 1 AT 20, DRI SR 100 RIS P15 s, 200 SR Pk A B B KA, 5 288 TR, faR 1w,
AN TR R Tt T, RSP 24 35 5 ) R 8 3 780 (P<0. 05 ), NT N2 N3 N4 Ak B3Ik S 47 145 47 e o R 50 i
1= 47% 62% 62% 96% ,SR1 .SR2 SR3 SR4 Ab B IR it F- 34 7% 1 3 0T BE A3 il #2155 53% .53% \70% 94% . Fifi
Jit 21 e A I 45 Ach B R ARG P A S B e g (B FR 2 ] 22 R 3 (P>0.05)  BAN, AT IR B A
T AEMREEE S T R AR WK FZ AP (B HA 4 DA F IR TE R ELA R,

®1 AREERAKTEBREER CO, HINENTHE

Table 1 The average of soil enzymatic activities and CO, emission on the different fertilizers

b3 JIkE/ (mg/g) EVERE/ (mg/g) LA/ (ml/g) CO, HEili/ (mg-m™-h7")
Treatment Urease Invertase Catalase CO, emission
CK 0.47b 12.33b 1.66b 322.54f
N1 0.69a 19.56a 2.45a 420.20c
N2 0.76a 17.23ab 2.47a 429.40b
N3 0.76a 17.40ab 2.49a 434.76a
N4 0.92a 17.57ab 2.19a 438.02a
SR1 0.72a 18.96ab 2.39a 399.62¢
SR2 0.72a 20.87a 2.52a 406.78de
SR3 0.80a 17.04ab 2.49a 409.52d
SR4 0.91a 23.44a 2.33a 411.86¢cd

(VS AR 7] 7 B R 44 AR B A 22 528 B35 (P>0. 05) , AR RERR 2253 B3 (P<0.05)
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Fig.1 Urease activities in different fertilizer treatments
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Fig. 2 Invertase activities in different fertilizer treatments
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Fig. 4 CO, emissions in different fertilizer treatments

2.3 HIERETETES L CO, HEBUEAR M

IS AH G HT AT, EERERES M- (5 -4 CO, HEE A B i E IEAHOC (P<0.5) , MR ECH 0. 64,
+ SR B A A A S S R CO, HERUER S AR B 3 IE ARG (P<0. 1) AR50 0. 79 Fi
0.80, Hf—Xt45 4L F BIRHEE S 148 CO, HEBUE AT AT (3R 2) FTLAUE B FOKA B 5 W1 I8 IR
S CO, HEBCRARIR ) W 25 IE A OC . G Rl i 5 1 55 4 CO, HEC i B W AH ¢ MG R B h
0. 72 ;4 B AT S SR TG P 5 3 CO, HERl A B B 35 Bk B 3 IR ARG
3 Zig5itie
3.1 R[R R X - S 1 1 5

AHIFGE R, A [ it 0 Ak 3RO T e A Tl R Ao A A S B A AN i T Ak B XA 2 4 v, U it R i T
R R AE PRI, 33 5500 R SR REAR AR A 4 SR — B {ELA% Ak ) R A Ao AR S T
AR E) I 3 25 KT T RE IR PR AU B 25 /N R RR S | S BH B Al 6 1 AR A B R B B R A K T i
AR, - AFE G B 7 A T AR TR Y R W A TR R, S TR R A A R M 22 R

OIS BRT 09 A SRR IS 08 v, BT IR B KA, S e, X Skl Tt

http ; //www. ecologica. cn



6152 A E = 32 &

FEAER B, FEGVEY) A T PRI 55 53 1 F) A7
y ) (4 b Gl R B 22 B

fﬂﬁﬁlﬁ*%ﬁ/ﬂﬂﬁ ) ’ﬁmﬁﬁ@ﬁﬁﬂﬂ?ﬂ}i% A T T T ——
{%‘I‘ii"{] (=) :FJ]T(%%}E ’ iX,IEJl: Fh ﬂ:ﬁ’(% j\jﬁ&if\ﬂﬁ ’ ?% Table 2 Correlative coefficient between soil enzymatic activities and
ﬁ*%ﬁiﬁ‘m ’ AL ﬁﬁﬂ?%%&%/ﬁ;ﬁ/fﬁ HEA 2 E/:J 1] 3l ’ CO, emissions at different growth stages

{(EVER U EESAAE: i G TR E” S T2 = i d o S

2 ; . . - R A Y TR AL
H Eﬁﬂﬁ@ﬁ(ﬁ'@%ﬁ%?ﬂﬁ [%ﬂ(ilz‘ , t;ﬁ;ﬁﬂi%*n}ﬁ%ﬂ/ﬂﬁ Soil enzyme Growth stage Correlation coefficient
SRR AT BT IR AT SRR, S —
B EMAE N K S AL T o o
TSR 0B S50 1 B2 Tk . .
BT K, B KRR N e o
HEROE PETE 5. TFAEM AR R AR, S e N |
. 21T fhe i gt e AL SRS Catalase i 1Y 0.92**
1 R B RS, TR RS .
i 0.72"

P13 A K, T A T R T i 7 4 R
B HVBIRRE P 3, DR ) | Guol 2! 5 5t 45 S AR 088"
W] RV RUK 2 WA - B TG 35 e * FIRWEIC(P<0.5), * * RN BEMIK(P<0.1)

AR 1 28 U - e 1 6 0 S
52 AR R MBI A S | T A PR RS ] A 5 SRR A b M AR ) 2573 R - 2 Ay 4
W95 7 TR AR | WA B8 ot A SR L SV R 8 P O mgem > h™' 15 240 mgem ™ h ", 4450
U U PEZE T3 320 mg-m > h PG, 56— o L A0 G 2300 A B T U SR o 1L
U IREAE FRAKREL/C7E AE PA TA 5  FET, TT 2035 SR 120  350 T 4 5 990 R MO 1 7
X,
3.2 AIRERSHEX 15 CO, HERCR I

A A S R B0 0P MR R AE S8 M HS MR B 48 CO, HEMCI T BB R 22 B GE R0, R i
SRR -4 CO, HEROH 225 5, S 2 35 IS UL > R0 45 S5 IR RSB BRI 14 O, HENCH:
S0 AR P R 5 R TR 07> 15 07> M 300 > TF 7600 > PS03 5 6 24 2527 5 24 SR A
o R MR R AL B CO, HEMCh RS TR U B I MR KB, 36 2 1 o, HEht
BB TR B R o TR RN T 55 40 B2 (AR M 1 30 I | B R VI B, JE T
N T 4 CO, HiERcht, X 5 M 7 SR 8, TEAEII A CO, HERCHHE T 91 , 15 774609 1 i
BUKA % , Lambers % BF5 28] | [ BUK 230 BRI R VR F0E 45 CO, HiRcht,
3.3 HIEREETES HE co, HERUE ARG

ABFGEF W, 46 B 0 SRR G | FEE MR ek 0 SR M7 2 (5 10 €O, HERIC I 2 25 ol bl 25 0
HIS, SRR ASE T 5 CO, HEHORN - SRS 1 25/ 474 4 R U b 2 e - HE B S L 553 MEL 59K
SR 4P SRR T CO, HERCRE RS AR 25 1 225 1 S — 3 350 1T R 2 1 T AR R 00 &b B - 95 2
AR A 2 5 XOFFOR R R R B I S S 1 CO, HERCR ARG AR

References:

[ 1] Zhao CX, Zhan C X, Deng X P, Zhao LY, Zhang Y, Wang X F. Current situation and counter-measures of the development of dryland farming
in China. Transactions of the Chinese Society of Agricultural, 2004, 20(4) ; 280-285.

[2] Luo QY. Agriculural strategy for the dry land in the northern part of our country in the 21st Century. China Soft Science, 2000, (4) : 102-105.

[ 3] HuangZB, Shan L. A study on technology line and approaches of dryland farming construction in China. Agricultural Research in the Arid Areas,
2000, 18(2); 1-6.

[4] HuLF, L HW, Gao HW. Influence of conservation tillage on greenhouse effect. Transactions of the Chinese Society of Agricultural Engineering,

http ; //www. ecologica. cn



19 14 TRAREE A5 ARG R TR FOR M SRS R S CO, HERCE A5 6153

[5]

(6]

[7]

[8]
[9]

[10]
[11]

[12]

[13]

[14]

[15]

[16]

[17]
[18]

[19]

[20]
[21]

[22]

(23]

[24]

[25]
[26]

[27]

[28]

2009, 25(5) : 308-312.

Lu F, Wang X K, Han B, Ouyang Z Y, Duan X N, Zheng H. Assessment on the availability of nitrogen fertilization in improving carbon
sequestration potential of China’ s cropland soil. Chinese Journal of Applied Ecology, 2008, 19(10) : 2239-2250.

Wu J S, Lin Q M, Huang Q Y, Xiao H A. Soil Microbial Biomass-Methods and Application. Beijing: China Meteorological Press, 2006
117-119.

Wan C, Xu F L, Zou C, Wang S N. The analysis of soil enzymes activity and soil microorganism under different land uses patterns in the loess hilly
gully region. Acta Agriculturae Boreali-Occidentalis Sinica, 2009, 18(2) : 158-162.

Yan C S. Soil Fertility Research Methods. Beijing: China Agriculture Press, 1999 . 242-245.

Liu E K, Zhao B Q, Li X Y, Jiang R B, Li Y T, Hwat B S. Biological properties and enzymatic activity of arable soils affected by long-term
different fertilization systems. Journal of Plant Ecology, 2008, 32(1) : 176-182.

Doran J W, Sarrantonio M, Liebig M A. Soil health and sustainability. Advances in Agronomy, 1996, 56 1-54.

Zhang Z D, LiuJ H, Yu Q, Wang Y Q, Cui F J, Wang R L. Effects of different fertilizers on soil enzyme activities and soil CO, emission under
no-tillage on dry land in farming-pastoral zone of northern China. Agricultural Research in the Arid Areas, 2010, 28(5) : 85-91.

Qiu X K, Dong Y J, Wan Y S, Hu G Q, Wang Y H. Effects of different fertilizing treatments on contents of soil nutrients and soil enzyme activity.
Soils, 2010, 42(2) . 249-255.

Wan Z M, Wu J G. Study progress on factors affecting soil enzyme activity. Journal of Northwest Sci-Tech University of Agriculture and Forestry:
Natural Science Edition, 2005, 33(6) : 87-90.

Wu F Z, Meng F Z, Wang X Z. Soil enzyme activities in vegetable rotation and continuous cropping system of under Shed Protection. Plant
Nutrition and Fertilizer Science, 2006, 12(4) : 554-558.

Yang Z D, Cai L Q, Zhang R Z, Li A Z. Soil enzymatic activities under different tillages practricess in dryland. Chinese Journal of Soil Science,
2008, 39(3) : 514-517.

Lin C, Wang F, LiQH, Li Y, He CM, Lin X J. Effects of different fertilizer application strategies on nutrients and enzymatic activities in yellow
clayey soil. Soils and Fertilizers Sciences in China, 2009, 41(6) ; 24-27.

LiZ G, Luo Y M, Teng Y. Research Methods of Soil and Environmental Microbiology. Beijing: Science Press, 2008.

Gao C D, Sun X M, Cao J X, Luan Y N, Hao HD, Li Z J, Tang Q Y. A method and apparatus of measurement of carbon dioxide flux from soil
surface in situ. Journal of Beijing Forestry University, 2008, 30(2) : 102-105.

Shen H, Cao Z H, Yu B S. Dynamics of soil microbial biomass and soil enzyme activity and their relationships during maize growth. Chinese
Journal of Applied Ecology, 1999, 10(4) ; 471-474.

Guan S Y, Zhang D S, Zhang Z M. Methods of Soil Enzyme Activities Analysis. Beijing: China Agriculture Press, 1986.

Wang J, Liu SY, Wang P, Wu Y M. Effect of different fertilization on the dynamical changes of soil enzyme activities. Chinese Journal of Soil
Science, 2008, 39(2) ; 299-303.

Luo Y Q, Zhou X H. Soil Respiration and the Environment //_]iang LF, QuLY, Zhou Y M, Wen Y X, Transl. Beijing: High Education
Press, 2007.

Wang L G, QiuJ J, Li W J. Study on the dynamics of soil respiration in the field of summer-corn in Huanghuaihai region in China. Soils and
Fertilizers, 2006, (6): 13-17.

Zhang Q Z, Wu W L, Wang M X, Zhou Z R, Chen S F. The effects of crop residue amendment and N rate on soil respiration. Acta Ecologica
Sinica, 2005, 25(11) ; 2883-2887.

Yang L F, Cai Z C. Soil respiration during maize growth period affected by N application rates. Acta Pedologica Sinica, 2005, 42(1) . 9-15.
Han G X, Zhou G S, Xu Z Z. Seasonal dynamics of soil respiration and carbon budget of maize ( Zea mays L. ) farmland ecosystem. Chinese
Journal of Eco-Agriculture, 2009, 17(5) . 874-879.

Han G X, Zhou G S, Xu Z Z. Temporal variation of soil respiration and its affecting factors in a maize field during maize growth season. Chinese
Journal of Ecology, 2008, 27(10) : 1698-1705.

Lamber H, Chapin F S III, Pons T L. Plant Physiological Ecology. New York: Springer-Verlag, 1998.

S 3k

A, NG, XBVEF, BEse, kA8, ERE. hE SOl A & RIR B, ARl T4, 2004, 20(4) : 280-285.
B 21 hagddy ROl S R, B EHRRE, 2000, (4) : 102-105.

B, 6. nTRE RO B R EAR ML SRR, TR AT, 2000, 18(2) : 1-6.

WA, ZEUEST, BT AR M EXT R E AR SR, ARk TR, 2009, 25(5) : 308-312.

http ; //www. ecologica. cn



6154 A E = 324

[6] R4k, WEE, 8z, HAK. IEHEY A EIE T kLR, Jeat: Sguhdt, 2006 117-119.
(7] T, IRA], 4Rk, DS, 3 b i v AR O ) b A A o0k L SRR A0 L e i A s maBE e . PEb R4 4f, 2009, 18(2) :

158-162.

[ 8] MMF. HHEEHwrsesk. Jbat. ER L, 1988 242-245.
[9] XIER, BRI, /T, LHE, 25HE, Hwat B S. KINEACXT + 5 E P i f - SR IG MY 2 . A A4 2441, 2008, 32(1) .

176-182.

[11] SKRAGHR, XM, Yu Q, Fukiw, HRUA, T, MM AR LB L RERE S CO, R M. T 51X A&k pH5E, 2010, 28

(5): 85-91.
I, FEouA, HAR, WK, EHME. ORI GEAC AL BN L SR e N RS PRS2 R, L, 2010, 42(2) : 249-255.
T30, R LIERRE R R T OR SRR PEAURMBIEOR R BRI, 2005, 33(6) : 87-90.

R, ®ALH, TR SO (AN LR PR DTS, M E SR S0, 2006, 12(4) : 554-558.
T, 2SR, RO, 2Rt ARPHED 0 R RS 2w, R HGE R, 2008, 39(3) : 514-517.

[16] Ak, K, Z=0te, 2280, (IFME, MOBTIRE. AN IR] M AL ) B2 X 8 8 FH 1 3R 4 S R i, v B 38 S AL, 2009, (6) : 24-27.
[17] ZBfRe, BRI, BRNL. HHESFREERUEMIBITEE. Jat. Blesh ikt 2008.
(18] ik, FhmbH, HldE, 28T, MR, 2880, BT s, H3E U & R AL e Ok S E . dEatploll K224, 2008, 30

(2): 102-105.

[19] 7, Wk, AL, FORAER DI +RUE YRS BRGS0 A SRS, AR, 1999, 10(4) : 471-474.

] ORRAE, IRAEA:, SRR, HIERE MRS, dbat. Al G, 1986.

1 EB, XEREE, £, R AR XS P T 5 X A RS T s R B A8 AR k. IR, 2008, 39(2) : 299-303.
] BRI, EBAE. EHEERTNCSIREE 7 WO, Moknt ) JE B, R, 2 A, mSFAE G, 2007.

1 ESTRI, DREEE ) 2R BT R X R OK AR BT Y S A TS, H1EAERE, 2006, (6): 13-17.

] aRPRE, RICR, EWDE, B, BRI, AR HORUEZ A R R . A2, 2005, 25(11) ; 2883-2887.

] #2407, BAHEL TR Y 3T R 32 FUIE I A2 R, AR, 2005, 42(1) ¢ 9-15.

] wERE, R)TRE, VRRAE. FORR IS R G AR I ZE T S A SRRICE AR . A SRR, 2009, 17(5) « 874-879.
1 TR, R, VRRAE. TR T LTI Y I ) R S RO R R AR, 2008, 27(10) ¢ 1698-1705.

http ; //www. ecologica. cn



ACTA ECOLOGICA SINICA Vol. 32 ,No.19 October,2012( Semimonthly )
CONTENTS

Assessment of monitoring methods for population abundance of Amur tiger in Northeast China «+««-eseseereeereeniaiiai..
........................................................................... ZHANG Changzhi, ZHANG Minghai, JIANG Guangshun (5943)
Changes of residents nitrogen consumption and its environmental loading from food in Xiamen ««-eceeeeeeeeeeeemieiiiiii..
....................................................................................... YU Yang, CUI Shenghui,ZHAO Shengnan, et al (5953)
Analysis of the meiobenthic Community in the Pearl River Estuary 111 SUITIITIET  * et et eteeensoststatasussasasentnsaseesasessssasesensssassosases
................................................................................. YUAN Qiaojun, MIAO Suying, LI Hengxiang, et al (5962)
Community characteristics of phytoplankton in the coastal area of Leizhou Peninsula and their relationships with primary environ-
mental factors in the summer of 2010  +«ccevereeeriereineiiiiiiin, GONG Yuyan, ZHANG Caixue, SUN Xingli, et al (5972)
Morphological differences in statolith and beak between two spawning stocks for lllex argentinus ««+---vseeeeeeeeseemieiiiaiia.,
....................................................................................... FANG Zhou, CHEN Xinjun, LU Huajie, et al (5986)
Relationships between coastal meadow distribution and soil characteristics in the Yellow River Delta «+eceeeeeeeeeeeeeeiiiiiiaiin.
............................................................................................. TAN Xiangfeng, DU Ning, GE Xiuli, et al (5998)
Variation analysis about net primary productivity of the wetland in Panjin region = «+-+ceeeeeeeeeees WANG Liwen, WEI Yaxing (6006)
Mobilization of potassium from Soils by rhizobium phaseoli +---+++++-+--+ ZHANG Liang, HUANG Jianguo, HAN Yuzhu, et al (6016)
Autotoxicity of aqueous extracts from plant, soil of peanut and identification of autotoxic substances in rhizospheric soil =~ «+eeeeeeeeeeees
.................................................................................... HUANG Yugian, HAN Lisi, YANG Jinfeng, et al (6023)
Effects of shading on the photosynthetic characteristics and anatomical structure of Trollius chinensis Bunge — ++-e-eveeeeeeeeeineeaeinne.
....................................................................................... LV Jinhui, WANG Xuan, FENG Yanmeng, et al (6033)
Short-term effects of fire disturbance on greanhouse gases emission from hassock and shrubs forested wetland in Lesser Xing'an
Mountains, Northeast China — coreeeeererrereeiiiiiiii, GU Han,MU Changcheng, ZHANG Bowen, et al (6044 )
Plant species diversity and community classification in the southern Gurbantunggut Desert +-«+-+----- ZHANG Rong, LIU Tong (6056)
Effects of mixing leaf litter from Pinus sylvesiris var. mongolica and Larix principis-rupprechiii with that of other trees on soil
properties in the Loess Plateau  ««««««eteeeeeesssssmmmmmmrieniiniiiii LI Qian,LIU Zengwen, MI Caihong (6067)
Effects of long-term intensive management on soil ammonia oxidizing archaea community under Phyllostachys praecox stands «-----+----
............................................................................................. QIN Hua, LIU Borong, XU Qiufang, et al (6076)
Hydrogen peroxide participates Symbiosis between AM fllIlgl and tobacco plants ...............................................................
................................................................................. LIU Hongqing, CHE Yongmei, ZHAO Fanggui, et al (6085)
Relationships between dominant arbor species distribution and environmental factors of shelter forests in the Beijing mountain
ATEA ++vevrvremenenenanenet et ettt a et e e e eae SHAO Fangli, YU Xinxiao, ZHENG Jiangkun, et al (6092)
Analysis of rhizosphere microbial community structure of weak and strong allelopathic rice varieties under dry paddy field ---------------
....................................................................................... XIONG Jun, LIN Huifeng, LI Zhenfang, et al (6100)
Root distribution in the different forest types and their relationship to soil properties ««««tsesererreeeeeeaiiiaiiiiii
....................................................................................... HUANG Lin, WANG Feng, ZHOU Lijiang, et al (6110)
Effect of silicon application on antioxidant system, biomass and yield of soybean under ozone pollution «+-«+eeeveeeeeeeeieeeiieiin.e.
.................................................................................... ZHAN Lijie, GUO Liyue, NING Tangyuan, et al (6120)
Effect of landfill leachate irrigation on soil physiochemical properties and the growth of two herbaceous flowers «+eeeeerereceeieeiiinens
................................................................................................ WANG Shugin, LAI Juan,ZHAO Xiulan (6128)
Nitrous oxide emissions affected by tillage measures in winter wheat under a rice-wheat rotation system «-«-e-eeseeeeeeeeeamaiiaiin..
........................................................................... ZHENG Jianchu, ZHANG Yuefang, CHEN Liugen, et al (6138)
Effects of different fertilizers on soil enzyme activities and CO, emission in dry-land of maize «+---evoeeereeemmmeeeiniii...
.................................................................................... ZHANG Junli, GAO Mingbo, WEN Xiaoxia, et al (6147)
The response of agro-ecosystem productivity to climatic fluctuations in the farming-pastoral ecotone of northern China: a case
study in Zhunger COUNty — «++++sseeereesesmmmmessiiiiee e SUN Tesheng, LI Bo, ZHANG Xinshi (6155)
The relationship between energy consumption and carbon emissiont with economic growth in Liaoning Province ««-eseseeeereeeeneeeeen.
.......................................................................................... KANG Wenxing, YAO Lihui, HE Jienan,et al (6168)
Spatial distribution characteristics of potential fire behavior in Fenglin Nature Reserve based on FARSITE Model = -----eveeeeeeeenennne.
.......................................................................................... WU Zhiwei, HE Hongshi, LIANG Yu, et al (6176)
Chill conservation of natural enemies in maize field with different post-crop habitats ««««+eereeerreeeeieiiiniii
................................................................................. TIAN Yaojia, LIANG Guangwen, ZENG Ling, et al (6187)
Effect of population of Kerria yunnanemis on diversity of ground—dwelling QML e r s e s e cnsaetatttatiittiiiititiititattititteetiteattieaes
.......................................................................................... LU Zhixing, CHEN Youging, LI Qiao, et al (6195)
Response of Parnassius apollo population and vertical distribution to climate warming «+eeeeeeeeeseeeeeiiiii e,
............................................................................................. YU Fei, WANG Han, WANG Shaokun, et al (6203)
Review and Monograph
Integrated assessment of marine aquaculture ecosystem health; framework and method «+«eeerererereeeeniiiiiii
.................................................................................... PU Xinming, FU Mingzhu, WANG Zongling, et al (6210)
Seagrass meadow ecosystem and its restoration: a review «r-e-esesseeesseaaiiiiaiii.. PAN Jinhua,JIANG Xin,SAI Shan,et al (6223)
Nutri-toxicological effects of cyanobacteria on fish «+eceeeeereeeeeeaeinenens DONG Guifang, XIE Shouqi, ZHU Xiaoming, et al (6233)
Effect of environmental stress on non-structural carbohydrates reserves and transfer in seagrasses «=«««+-ereeeereeesremiiiniii...
................................................................................. JIANG Zhijian, HUANG Xiaoping, ZHANG Jingping (6242)
Advances in ecological IMMUNOLOY «+++++++vrvrereresesssmiiiuiiiiiriit it XU Deli, WANG Dehua (6251)
Scientific Note
The causes of spatial variability of surface soil organic matter in different forests in depressions between karst hills — «eeeeeeeeeeeeeeenene.
................................................................................. SONG Min, PENG Wanxia, ZOU Dongsheng, et al (6259)
Characteristics of seed rain of Haloxylon ammodendron in southeastern edge of Junggar Basin «-«-eeeeeeeeeeeeemiiiinii.,
.................................................................................... LU Chaoyan, ZHANG Ximing, LIU Guojun, et al (6270)



(AR R EAE S A2 T

(EFFR)2013 FMEITHRE

BRG], QT T 1981 4, F2 2 RIE A A0

FEIR IR BRI R SR | R0 BE S e AR A A2

Bk ARG B AT R AR B AS SOT RS = A R45
CHEZSZE) 2 H A, K 16 FF4%,300 BT, B N2 90 Jo/ M, 448 22 fr 2160 TG,
PR &A% . 82-7, [ AMIR £ AR5 . M670

FRUET]S . ISSN 1000-0933

CN 11-2031/Q

K JETT 0] WYL F5 LR M SO s WF ST T 41 5 AR

TN TELIRI N

A [E A5 LR Ry T P T I, ] B4 S A A AR S WG R A BRI A e A AL TR

TESETT R

I HE . 100085 Jb R X XUEH 18 5 H

E-mail. shengtaixuebao@ rcees. ac. cn

2

WEMEMRE flaty

iE: (010)62941099; 62843362

HE: www. ecologica. cn

HITHE XIKE B ¥

£ x5 % ® ACTA ECOLOGICA SINICA
(SHENGTAI XUEBAO) (Semimonthly, Started in 1981)
(ll:‘ﬂﬂj 19814153)%@”{”) Semimon y,; arted in
W3 H1oM (2012410 A) Vol. 32 No. 19 ( October, 2012)
B (RS A Edited by Editorial board of

Hohl : AL HTHEE X XU 1 18 5
HIS B 2515 - 100085

LI : (010)62941099

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

ACTA ECOLOGICA SINICA

Add: 18, Shuangqing Street, Haidian , Beijing 100085 , China

Tel: (010)62941099
www. ecologica. cn

Shengtaixuebao@ rcees. ac. cn

SR U
F & PEEBEHEEADS
* b PEASYEES

rp E Bl 2 e A AR AT 0
Mk b X 18 5
IS B i A - 100085

Editor-in-chief
Supervised by
Sponsored by

FENG Zong-Wei

China Association for Science and Technology

Ecological Society of China

Research Center for Eco-environmental Sciences, CAS
Add 18, Shuangqing Street, Haidian , Beijing 100085 , China

H MR 4+ & & I3 it Published by Science Press
Mkl . b R AR AL 16 5 Add:16 Donghuangchenggen North Street,
HE B 2wt . 1RO0717 Beijing 100717, China
En 1 s N2 Printed by Beijing Bei Lin Printing House,
x 1T 4 4 & K & Beijing 100083 , China A
Hihk . AR EOIRAR L 16 5 Distributed by Science Press m :=
Hﬂ[ﬁﬂ[fﬁﬁ% :100717 Add:16 Donghuangchenggen North g
Eﬁlﬁ 31(910)6fé34563 Street, Beijing 100717, China ] =—2
-mail ; journal @ cspg. net Tel. (010)64034563 (=
W AR €l:(010) S —m
ESMRAT P BRI B A Bomailsjoumal @ cope net - ===°
e e fopis Domestic All Local Post Offices in China [=}
Hudik AL 5T 399 {546 2 m——
SPETL Foreign China International Book Trading (7] o
MR B 45 i+ 100044 © =2
532 E SO TR 8013 2 Corporation — ,':
¥ AT E " ¥ v Add:P. 0. Box 399 Beijing 100044, China —
ISSN 1000-0933 4= = =
N IO E RS EIT EN#ENLS 82-7 ESEITRS M670 R 70.00 T

CN 11-2031/Q



	01.pdf
	fm.pdf
	zm.pdf

	stxb201109051301.pdf
	03.pdf
	ym.pdf
	19fd.pdf


