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The general biology and experimental population life table about Asynacta

ambrostomae
WANG Xiumei', ZANG Liansheng', LIN Baoqing”, YANG Jun®, CHEN Peng', RUAN Changchun'" "

1 Jilin Agricultural University of Insititude of biological control/Engineering Research Center of Natural Enemy Insects, Changchun 130118, China
2 The State Administration of Xianghai Natural Protection Area of Jilin,Xianghai 134215, China

Abstract: Asynacta ambrostomae Liao is an important parasitoid of the Ambrostoma quadriimpressum Motschulsky egg,
which is an important monophagous pest of the Ulmus pumila Elm. However, the biological and ecological characteristics of
Asynacta ambrostomae Liao have had little coverage. In order to define the utilization value and biological control potential of
Asynacta ambrostomae, we have investigated the natural parasitic rate, sex ratio, reproductive type, number of wasps per
host egg and body length of Asynacta ambrostomae. At the same time, the laboratory population life table of Asynacta
ambrostomae was established by calculating longevity, survival rate and adult reproduction. The results showed that the
wasps were lagging behind the egg stage of the Ambrostoma quadritmpressum. The average parasitic rate of Asynacta
ambrostomae Liao was only around 33% , when Ambrostoma quadriimpressum Motschulsky were in peak oviposition period ;
its average parasitic rate was 89.2% when the host was in the post-oviposition stage. During nurture, the number of wasps
per host egg was 2.92, and the average sex ratio was 3.64:1( female :male) ; the type of reproduction in wasps was sexual
reproduction, although it can perform parthenogenesis, and the offspring are pure males. The experimental populations were
kept in the laboratory and fed on a 20% honey solution, 20% sucrose solution and water; meanwhile we provided no
additional nutrition as CK. Through the construction of population life tables for the Asynacta ambrostomae experimental

population at different stages of nutrition, six parameters were obtained, including net reproduction, generation average
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period, intrinsic rate of increase, finite rate of increase, oviposition per female and population doubling time, which
revealed the effects of nutrition on the growth and development, life expectancy and fecundities of Asynacta ambrostomae.
The results showed that different nutritional conditions have a significant influence on male and female longevity, and the
total egg quantity of females in the treatment was significantly different from the control. Their life tables of laboratory
population at different stages in nutrition at 25°C were constructed. The research has shown that with additional nutrition,
Asynacta ambrostomae has a strong reproduction ability and a great population growth potential. A single female can lay
148. 58,130.54 and 113.54 eggs (20% honey water,20% sucrose water, pure water) , which was significantly greater than
the control group (89 eggs). The net reproductive rate (R,) of Asynacta ambrostomae treated with 20% honey water,20%
sucrose water, pure water and no additional nutrition were 74.42, 65.27, 56.77 and 44.50, respectively, and the intrinsic
growth potentials (r, ) were 0.33, 0.32, 0.31 and 0.29, respectively. The life expectancy of a generation was around 13.0d
at room temperature, which indicated that providing nutrition could significantly improve its fecundity and the insect
populations can increase rapidly in a short period of time. This study will help the development and utilization of Asynacta

ambrostomae for the biological control of Ambrostoma quadriimpressum.

Key Words; Ambrostoma quadriimopressum ; Asynacta ambrostomae; biology ; nutrition; life table
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Table 1 The number of wasp per host egg, sex ratio and body length of Asynacta ambrostomae

B R S WEXY Number of waps/sk K7\ Body length/mm PEIL(9:8)
Number of waps per host egg Q > Q F Sex ratio
2.92 2.29+0.19a 0.63+0.15b 1.13+0.58a 0.94+0.99b 3.64 :1

2.1.3 AHER

SEEGEE A WL 2, 3L 5 15 ) M 04 7 iy B 7 OP VA S ) A 4R I P R I e O A R T I P E R
3.64 11, [FI A, AR ] LS A A 5, DIOME A 8 iy r™= - e 34) Sy et | L ATCHE A 8 1) 2 A J T o387 B 2 A 1) /e
B B0 BOPAIE RS W AR B 7 A A Ak U I ICHE A 5 AT R A 55 i AR IR A A 0 SR
P W —Fh 8 BTN

R2 ATELISM LRI B R AR e 0 SR A R

Table 2 Effect of mating on fecundity of female Asynacta ambrostomae

b3 (F¥#1ir+SE) /d Pele e (342 91) AR/ % FUeMEME( 2 6)
Treatment Average longevity=SE Ratio of wasp and egg Parasitism Sex ratio of offspring
22 Mating 13.37£2.31a 1:60 83.46 3.64:1
K ZZHE No mating 10.62+5.58a 1:60 82.28 0:1
2.1.4 I AD T RN I A i Y ) 20 ¢
R TR 008 J X e B R | -
(P 2) . BUEANTE 4 Bl TR M Sent R IR Mk e o £ a
LA 25 5 (F, = 34.11,P<0.0001 ), o ih7g £
20% ¥ 3K 20% KERE T W1 B R R A5 P A §
G390 15.38 d F19.23 d, W3 TXT IR 3 d; 5 x)

. :. i :-. i
HEAHLE , #DFRHE /KO0 M o I 25 52, #h R 7 ik ﬁggﬁfﬁmmg‘ K
Xof T 1 7 i 1) e e 5 e ER 58 A [R] (5 4 = 16,08, P<
0.0001) , H:A#h 75 209 185 7K F1 20% JiE A 7K Ik 11 3 B2 M RERIMMES BN

# A /\ DIJ j{] 10.63 d %[l 6.5 d i’«] I %‘ r_]— T Xj_ HE 2H Fig.2 Effect of different nutrition on Average longevity of adult
( 2.8 d) Asynacta ambrostomae

" %y FORNTE 0.05 K L 22 F AR E R REFZH/E; o« o«
SN RN FEAF R 78 3 | X A 55 it FF i IS i e e e 7y FRTE 0.05 KT 2R

SN AR , ELARGE A 2, b 7 i 2 K R AR 7K
2 W P A g g R R AP R B 25 R T K A X R e A ) B e T R
2.1.5 UMD T I I e BT g () R

I 3 AT, #7097 I 45 A 2R ] A 55 i FF iR IR e BRLE H P-4 B Y8 S B M 25 5 #h A 20% 14 K
TN B g AT O B S T A AN B RO, RN FEE SRR SR I R AR e 0 I 7 B S i 5 2R D
3, B AT, &AL BRI H = O i 225 LR SARATR], e r= 0 R AP e A 1 KRS58 K31

gL AT IR A28 i R IR R T O R B A e (EREE IS A IR T A S S g A o — 2P

FEE
2.2 fhFRE SRS H AR R M A A R SR R
2.2.1  ZH LR R HR e S R AR B

3 2 X A 5 P FE AR IR e e D ST AN R SR O, 3 PN B R I SR T A A B 28 ik A B 2 T A R
I IR W S PR £ 58 ) 38 AR SUAL AR T2 209 W4 5 7K 1 A 58 ) 2 R ), sk 4.,

http ; //www.ecologica.cn



20 1 EHAME A AR R AR M R AR 2 e R LSO Rl e A= A 6557

£3 HREFMAEEENZIME

Table 3 Effect of different nutrition on fecundity of adult Asynacta ambrostomae

EIRIR 7R i /d e H P g b 7 ET) ISVES Tk Vs
Food resource Reproductive dution Average eggs oviposited per female Total egg quantity
%25 /K (20% ) Honey solution 4.38+0.65a 41.13+3.49a 148.85+8.12a
HERE/K (20%) Sucrose solution 2.63+0.53ab 41.01£4.51a 130.54+17.64ab
/K Water 2.25+0.25b 41.43+3.18a 113.54212.08ab
2 HXTHR CK 1.38+0.18b 43.50+7.97a 89+10.27b
222 Mg RGO R G R S K o sk
ARG BT 15 52 30 K0, 2 00T B 5 B AR A 1 w0l —t— ik
B0 SR O AR 5 R S A e N I

SRR 5) . WHERLT) Ry 2R AL R BFP e S A5 Y

H =g
Daily fecundity/ i

SR, R M I Wt 4% Bl D 2 R RE 9 25 or

W TR R KT, &AL B R, 2 -

IR T X IR (44.50) , e rfrorh 75 86 85K (74.42) I ¢ N Sl ESIS‘EQ
K, YN K (65.27) R /K (56.77) o Rl Wi I B Age of female/d

y 2= I B 40 7 4
I} ¢ 4 5 20%%%* Htﬂiﬁﬂf“: 10);X]L“"Eﬂitf B3 AR RIE S R AR OIS B SR
(2. 39) ° U\J:ﬁgﬁéé%ﬁ%%% ’ &ﬁ%l\ﬁgﬁ E El/‘JﬁF ﬁ Fig. 3  Daily number of parasitized eggs of from Asynacta

/:—Eiﬁ jj ﬁ Fﬁ %1:% o ambrostomae on different nutritional resources

x4 MEMRRRESIGMBERENE

Table 4 Laboratory population fecundity of Asynacta ambrostomae

% LA IEAL L
H #] Date X Number of female ~ Number of i m, Im, Xl,m,
TEi% Survival offspring Cubhood

05-23 13 13 1225 1 47.1154 47.1154 612.4999
05-24 13 13 371 1 14.2692 14.2692 185.4996
05-25 13 13 152 1 5.8462 5.8462 76.0006
05-26 13 13 138 1 5.3077 5.3077 69.0001
05-27 13 13 45 1 1.7308 1.7308 22.5004
05-28 13 13 4 1 0.1539 0.1539 2.0007
05-29 13 12 0.9231 0

05-30 13 11 0.8462 0

05-31 13 10 0.7692 0

06-01 13 10 0.7692

06-02 13 10 0.7692

06-03 13 9 0.6923

06-04 13 8 0.6154

06-05 13 8 0.6154

06-06 13 6 0.4615

06-07 13 5 0.3846

06-08 13 3 0.2308

06-09 13 3 0.2308

06-10 13 3 0.2308

06-11 13 3 0.2308
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K SR L,
H 4 Date X Number of female ~ Number of 20181 m, l.om, Xl,.m,
F£1% Survival offspring Cubhood
06-12 13 2 0.1538
06-13 13 2 0.1538
06- 14 13 2 0.1538
06-15 13 1 0.0769
06-16 13 1 0.0769
06-17 13 0 0
z 74.4231 967.4999
x5 FREEFWVHMEMHBRREEEHNSHLR
Table 5 Comparison of fecundity parameters of Asynacta ambrostomae on different nutrition
2% B FEUE Food resource
Parameter e E K (20%) FEREIK (20%) HK 23 %) R
Honey solution Sucrose solution Water CK
HEGH T (R
A58 ( (f) 74.42 65.27 56.77 44.50
Net reproduction
SRR (T
¥ JLK( )/d . 13.00 12.99 12.99 13.00
Generation average period
Ij\],'ﬁ‘:fﬁﬁju/i’ 3
o Hr n) 0.33 0.32 0.31 0.29
Intrinsic rate of increase
BRI KR (K
PRI () 1.34 1.30 1.36 1.34
Finite rate of increase
744 i F (R Sk
PRAMTRBCR, ) 148.82 130.54 113.54 89
Oviposition per female
A
FOREIAEI ] (1) /7d 510 517 _— 539

Population doubling time

3 Zr5itie

i g% it FORAGT R A b e S T TR BB RE i, FRMEAT S B AT ik 8000 K, — ELUAAE XA R 2 Al bk
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i St Y B R R HRh A 5 ki S €6 SR R AE 5 5 B SR AR A 8 1t R BV T R SEAE L A g e
ARIREE R E T 20 4l 80 AR AN C ORI E (R PERGENT SN . A2 i o 4 55 1 R i HR e 1) 40 20 4
FERBL, 8 BA I A AR S A Re IR, R BUAE . (1) MEMEE PR A SR I RO 9 3, & R Aok i = N %
VA B R BUZIE RS AR A 3 UG 5 (2) 1387 DI RE 75 , Ml 8 LU BB, A1 1) 7 2 A e 1) DR A 7
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AR S AN AR ] BT iR S8R I ST 45

References :

[ 1] AnR]J, Li X H, Zhang D M. Study on the biological characteristics of Ambrostoma quadriimopressum. Forestry Science & Technology, 2005, 30

http ; //www.ecologica.cn



20 41 EFM A S IR R S R A W s P B SR M A AR 6559

(5): 18-20.

[ 2] Zhang Q, Zhang D J, Cui D J. Studied on the occurrence and control of Ambrostoma quadriimopressum in west of Heilongjiang. Protection Forest
Science and Technology, 2009, 88(1): 115-116.

[3] Che Q H, Jiang P, Yu S L. Preliminary study of comprehensive control technology of Pyrrhalta a-enescen. Protection Forest Science and
Technology, 2006, (4): 29-31.

[4] Liao DX, Li X L, Pang X F, Chen T L. Economic Insect Fauna of China. Beijing: Science Press, 1987 210-211.

[5] YuNY, GaoCQ, Wang Z M. Preliminary study of biology and release technology of Asynacta a-mbrostomae. Practical Forestry Technology, 1987,
(12) . 16-18.

[ 6] Ding Y Q. Mathematical Ecology of Insect. Beijing: Science Press, 1994. 155-155.

[ 7] Huang SS, Dai Z'Y, Wu D Z. The establishment and application of the experimental population life tables of Trichogramma spp. on different hosts.
Acta Phytophylacica Sinica, 1996, 23(3) : 209-212.

[ 8] Morris R F. Predictive population equations based on key factors. Memoirs of the Entomological Society of Canada, 1963, 95(S32) : 16-21.

[ 9] Watt KE F. Mathematical population models for five agricultural crop pests. Memoirs of the Entomological Society of Canada, 1963, 95(S32) .
83-91.

[10] LiuJL, Yang B, Lu Y Y, Huang S S. An improvement on life table of experimental population: example from Cyrtorrhinus lividipennis Reuter
( Hemiptera; Miridae). Acta Ecologica Sinica, 2006, 29(6) : 3206-3212.

[11] Tang Q Y. DPS Data Processing System-Experimental Design, Statistical Analysis and Data Mining. 2nd ed. Beijing: Science Press, 2010 59-62.

[12] Xu R M. Insect Population Ecology. Beijing: Beijing Normal University Press, 1987 97-100.

[13] Ricbard O W. The theoretical and practical study of natural insect populations. Annual Review of Entomology, 1961, 6(1) ; 147-162.

[14] Morris R F, Fulton N C. Models for the development and survival of Hyphantrla cunea in relation to temperature and humidity. Entomological Society
of Canada, 1970, 70. 1-60.

[15] Varley G C, Gradwell G R. Recent advances in insect population dynamics. Annual Review Entomology, 1970, 15(1); 1-24.

[16] Tsai J] H, Wang J J. Effects of host plants on biology and life table parameters of Aphid spiraecola ( Homoptera: Aphididae). Environmental
Entomology, 2001, 30(1) ; 45-50.

[17] Qian F J, Zheng X R, Pei Y Q. The natural enemy of egg Ambrostoma quadriimopressum. Natural Enemies of Insect, 1981, 3(1/2) . 79-82.

BE K

[ 1] Z3m%E, ZEFHHE, AN st A 2R R BT, MOl RHEE, 2005, 30(5) : 18-20.

(2] okow, TREE%S, FRICZS. AEVUA VT E M DA S0 B R A S5 BiR. B MABHL, 2009, 88(1) : 115-116.

[3] BREAE, L7, TR, f et duti i o P Z2 -5 Bin BoRPIEUEE. BrPrskRlaL, 2006, (4): 29-31.

[4] B, FF, R, BERG. PEESFRIE. duat. P, 1987; 210-211.

[5] AREE, KR, TRV s 1R g 4427 RO BE T 0. Mol TR, 1987, (12): 16-18.

[6] Tatk BOBCRAESY. Juat: RAEmiRit, 1994, 155-155.

[7] #AFl, BE—, RKH. JRIRESCIGFREA: AR A g 5 N R 20, 1996, 23(3) : 209-212.

[10] XA, ok, BiKBR, 271N Sl SCH Rl AR i g i (0 7 i —— LASRUR SR AE H I W 0. R4S 274, 2009, 29(6) : 3206-3212.

[11] JH3 . DPS $dnib MR GE-Sc 9 B Seit b BB AZAR (B0 . Jbst: Bl ikt 2010 59-62.

[12] kg, RHUHREASS. JUat, JUatmRs: st , 1987: 97-100.

[17] R, M, T Mgt B N KR, BARRE, 1981, 3(1/2): 79-82.

http ; //www.ecologica.cn



ACTA ECOLOGICA SINICA Vol.33,No.20 Oct.,2013( Semimonthly )
CONTENTS

Frontiers and Comprehensive Review

Spatial variability of small and medium scales’ resource abundance of Ommastrephes bartramii in Northwest Pacific  «-+ceererereeneenes
.............................................................................. YANG Mingxia, CHEN Xinjun, FENG Yongjiu, et al (6427)

The effect of moisture and temperature on soil C mineralization in wetland and steppe of the Zoige region, China «+eseeerereeeeeeeeens
................................................................................................ WANG Dan, LV Yuliang, XU Li, et al (6436)
Response and population bionomic strategies of desert rodent communities towards disturbance of cultivation -«-eseseeerereeeeeiaineainn.
....................................................................................... YUAN Shuai, FU Heping, WU Xiaodong, et al (6444)
Effects of Bt-cotton on Propylea japonica, an Enemy Insect of Bemisia tabaci (Gennadius) «+«-eseeeseeresemmamntiiii...
....................................................................................... ZHOU Fucai,GU Aixiang, YANG Yizhong, et al (6455)
Research progress in the ecological effects of micro-landform modification --------v---- WEI Wei, YU Yun, JIA Fuyan, et al (6462)

Autecology & Fundamentals

A multi-scale feeding habitat selection of Red-crowned crane during spring migration at the Shuangtaihekou Nature Reserve,

Liaoning Province, China «-«««««-sssssereeemimminniiii WU Qingming, ZOU Hongfei, JIN Hongyang, et al (6470)
Surface pollen research of Nanshan region, Shihezi City in Xinjiang ------ ZHANG Hui, ZHANG Yun, YANG Zhenjing, et al (6478)
Dynamics of leaf carbon, nitrogen and phosphorus of two dominant species in a Poyang Lake wetland =~ +++eeeeeeerereeneeiaiiiiii.,

.......................................................................................... ZHENG Yanming, YAO Bo, WU Qin, et al (6488)
Estimation of forest aboveground biomass using high spatial resolution remote sensing imagery =« -+« «=seeeererereeeeeniiiii...

................................................................................. HUANG Jinlong, JU Weimin, ZHENG Guang, et al (6497)
Cost-benefits of the clonal integration of Cynodon dactylon, a stolon herbaceous plant, under heterogeneous lighting condition -+-+-----

.............................................................................. TAO Yingshi, HONG Shengchun,LIAO Yongmei, et al (6509)
Biological cycling of Koelreuteria paniculata plantation microelements in Xiangtan Manganese Mine wasteland «««+eeeeeeeeeeeeeieiinininnn.

................................................................................. LUO Zhaohui, TIAN Dalun, TIAN Hongdeng, et al (6517)
Effects of ectomycorrhizal fungi ( tinctorius ( Pers.) Coker & Couch)on the biomass of masson pine ( Pinus massoniana) seedlings
under simulated acid TAIn  ««c«eeeeereeereeeneneneneemenenmmaeeeaeeneeaeeeaenenaaaenaane CHEN Zhan, WANG Lin, SHANG He (6526)
Effects of biochar on selected soil chemical properties and on wheat and millet yield =~ «ceeeeeeeeenereeeinan
................................................................................. CHEN Xinxiang, HE Xusheng, GENG Zengchao, et al (6534)
Source of variation of plant functional traits in the Yanhe river watershed: the influence of environment and phylogenetic back-
GIOUNA  ++++vvrerrerersres sttt ZHANG Li, WEN Zhongming, MIAO Lianpeng (6543)
The general biology and experimental population life table about Asynacta ambrostomae — ««+++++seserereeeemanmientiiiii
.............................................................................. WANG Xiumei, ZANG Liansheng, LIN Baoging, et al (6553)
Effect of several ecological factors on embryonic development of Sepia lycidas «+++++ssvveeeessssessmmmmiiiiieiiiii s
.................................................................................... PENG Ruibing,JIANG Xiamin, YU Shuguang, et al (6560)
Population, Community and Ecosystem
The thinning regular of the the shrubbery at Tongguling National Nature Reserve on Hainan Island,China «+seeeereeereceeiiiininiiinn.
....................................................................................... ZHOU Wei, LONG Cheng, YANG Xiaobo, et al (6569)
The cause of grassland degradation in Golog Tibetan Autonomous Prefecture in the Three Rivers Headwaters Region of Qinghai
PrOVIIICE  +veeeenenrenenennenennetnentnenetrenetaennteenenaeneaeenenraeneesenenaans ZHAO Zhiping, WU Xiaopu, LI Guo, et al (6577)
Effects of simulated nitrogen deposition on substrate quality of litterfall in a Pleioblastus amarus plantation in Rainy Area of West
00 ST YT PN XIAO Yinlong, TU Lihua, HU Tingxing, et al (6587)
Phytoplankton community structure based on pigment composition in Qinzhou bay during average water period =~ +++serererereeeraiennns
................................................................................................ LAN Wenlu, LI Mingmin, LI Tianshen (6595)
Functional trait-based evaluation of plant fireproofing capability for subtropical evergreen broad-leaved woody plants «+eeeeeeeeeeeeeeennns
.................................................................................... LI Xiupeng, YANG Xiaodong, YU Shuquan, et al (6604 )
Interspecific associations between Parus major and other bird communities in Beijing Xishan region — ««-oceeeeeeeeeeeieiiiiii. ..

....................................................................................... DONG Daying, FAN Zhongji, LI Zhaxijie, et al (6614)



6746 LA E = 33 %

Feasibility analysis of passive integrated transponders in population ecology studies of Siberian chipmunk —-«-eeeeeeeeeeeeeeeiiiiia..
................................................................................................ YANG Hui, MA Jianzhang, RONG Ke (6634)
Landscape, Regional and Global Ecology
Dynamic variation of water deficit of winter wheat and its possible climatic factors in Northern China «-«-e-ereeeeeeereenneiaiiini.,
....................................................................................... LIU Qin, MEI Xurong, YAN Changrong, et al (6643)
Study on the levels’ evaluation of provincial low-carbon development in China based on the FAHP-TOPSIS method =~ -++eeeceeeeeeeeeenes
....................................................................................... HU Linlin, JIA Junsong, MAO Duangian, et al (6652)
An investigation of the safety threshold of a floodplain wetland: a case study of the Er-Ka Nature Reserve, China «+«-eeeeeereeeeeeennne.
....................................................................................... HU Chunming, LIU Ping, ZHANG Litian, et al (6662)
Application of le bissonnais method to study soil aggregate stability under different vegetaion on the loess plateau «-«-eeeeeereeeeeeennes
................................................................................................... LIU Lei, AN Shaoshan, Huang Huawei (6670)
Analysis of vegetation and soil degradation characteristics under different human disturbance in lakeside wetland, Napahai «+eeeee-e-
......................................................................................................... TANG Mingyan, YANG Yongxing (6681)

Resource and Industrial Ecology

Changes of land surface temperature and its response to urbanization under the extreme high-temperature background in recent

ten years of Beifing «eeeeeeeeeeeesesemrnuiiriiii LI Xiaomeng, SUN Yonghua, MENG Dan, et al (6694)
Stable isotope (C and”N) analysis of fish food web of the Xiaojiang Bay in Three Gorges Reservoir —«++esssesseesssrenssreneeinanens
............................................................................................. LI Bin, XU Dandan, WANG Zhijian, et al (6704)
Research Notes
Dynamics of CO, exchange and its environmental controls in an urban green-land ecosystem in Beijing Olympic Forest Park -«-«+-e---
....................................................................................... CHEN Wenjing, LI Chunyi, HE Guimei, et al (6712)
Effects of vegetation restoration on landscape pattern of Hongya Country in recent 15 years ««-seeseeeseerereniintiiiii...
....................................................................................... WANG Peng, LI Xianwei, ZHAO Anjiu, et al (6721)
Photosynthetic characteristics and SAMS gene expression in the red alga Porphyra yezoensis Ueda under high salinity =~ -----eeeeeeeeeeees

....................................................................................... ZHOU Xianghong, YI Lefei, XU Juntian, et al (6730)



(ERZFR)2013 E£FITEE

CERZAM) T EREE ORI £, P E AR 22 o P E R AR SR s b0 F R AR
AR WIT], BITT 1981 4F | il A A F SU HT T S AU IR QBT PERF ST R . IR A 65T, ﬁ%

S (T AL RER RN GE T R A S 2B TAE S IR R A SR AL, A A Rl B Eﬁm&@wﬁ”
PEFEA AR R RA K, 3R B 5 R i g A A 2R I A A F R BT IR 55 o R & ﬁwx%n?;z%ﬂﬁ%o

CHERAR) FEMRE AR %é&%/\ﬁzsaﬂB’@%ﬁtﬁm%fﬁﬂﬁmﬁﬁE’JJ?!Z‘*@IJ%J?@ﬂﬁﬁﬁi% TR
W RE S e A AR 28 e O ) B AR 75 £ P SO s BRSO T 5 AR RSP B B ik OB EOR A4 B B N
LR BHIF S RO = A R

CHER2EY) M2 A T, K 16 FF4,300 1T, B N E M 90 Jo/ M, &4F 2 4 2160 T,

[ IR A AR . 82-7, E SRR & A5 . M670

FRAETFIS . ISSN 1000-0933  CN 11-2031/0Q

4 [ A M R SRy AT T ) AR PT B S T R WS U T R R TR R | SRR AR B AR
TEAETTT

Eiflithk . 100085 LRI IEX BUEH 18 5 B 1. (010)62941099; 62843362

E-mail ; shengtaixuebao@ rcees.ac.cn %] HE: www.ecologica.cn

KERERIER ReY WEFEME LM HATHRE XIKE B ¥

£ &5 %= ® ACTA ECOLOGICA SINICA
(SHENGTAI XUEBAO) ] _
CEAT 1981 4 3 A EIF)) (Semimonthly , Started in 1981)
334 208 (20134E10 A) Vol. 33 No. 20 (October, 2013)
b= L= <<$ ?T&>,ﬁiﬂiﬁ Edited by Editorial board of
Huhk . 6 S0 E X BUE 18 % ACTA ECOLOGICA SINICA
MR L% - 100085 Add: 18, Shuangqing Street, Haidian , Beijing 100085, China
Fi% : (010) 62941099 Tel; (010) 62941099

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

shengtaixuebao@ rcees.ac.cn

; ﬁ i‘gﬁ N Editor-in-chief WANG Rusong
* ; [ ﬁii,_%z,,_%z, £ Supervised by China Association for Science and Technology
R 22 o A 2SR RS 0 Sponsored by Ecological Society of China
Hidil b ST IE X AU % 18 5 Research Center for Eco-environmental Sciences, CAS
M L 4 A - 100085 Add: 18, Shuangqing Street, Haidian , Beijing 100085, China
H R 4% 4 & K ik Published by Science Press
Mol . b R EWARAL T 16 5 Add ;16 Donghuangchenggen North Street,
MRS A . 100717 Beijing 100717, China
R dbstduARENRIT Printed by Beijing Bei Lin Printing House,
£ 1T H# % 2 K i Beijing 100083, China A
bk AR E AR 16 5 Distributed by Science Press m z—
HE B i - 100717 Add ;16 Donghuangchenggen North o
L7 : (010) 64034563 Street, Beijing 100717, China < o
— Eﬁ“[%";‘% i%“ég%@ espe-net Tel ; (010) 64034563 S =§
ESNEAT ol R 55 1A Bomail:journal® copgnet © ==°
Mok AL ET 399 {24 Domestic All Local Post Offices in China > g
MBS AL . 100044 Foreign China International Book Trading g ‘Q_
23— e Corporation N~
;“EII g UL 8013 5 Add:P.0.Box 399 Beijing 100044, China a E:
[5°R 1000 093 WIMATF £17 AEBEIS 827 ESNETRE M6T0 =4 90.00 7

CN 11-20317Q



	1.pdf
	fm.pdf
	中ml.pdf

	stxb201303210476.pdf
	3.pdf
	英ML.pdf
	FD.pdf




