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Geostatistical analysis and sampling technique on spatial distribution pattern of

Dendroctonus valens population

PAN Jie', WANG Tao’, ZONG Shixiang', WEN Junbao"*, LUO Yougqing'

1 Key Laboratory for Silviculture and Conservation, Ministry of Education, Beijing Forestry University, Beijing 100083, China
2 Mentougou Forestry Station, Beijing 102300, China

Abstract; Red turpentine beetle( RTB) , Dendroctonus valens LeConte was a destructive forest invasive species in China, it
mainly attacks Pinus. tabuliformis and P. bungeana. So far it has spread rapidly to the provinces of Shanxi, Hebei, Henan
and Beijing since its first outbreak in Shanxi province in 1998, and caused extensive tree mortality. In order to further study
the spatial distribution of its population, the spatial characteristics of D. walens population were analyzed by using
geostatistical methods in the pure P. tabuliformis forest and mixedwood stands which at different damage levels. The result
showed that the damage level caused by D. walens differed significantly in the two woodlands. Only 4.9 % of trees in
lightly-infested woodland were infested compared with 23.6 % infested individuals in heavily-infested woodland. Analysis
of the isotropic variogram indicated that the distance of spatial dependence of D. wvalens was 49.400m in the lightly-infested
levels of pure P. tabuliformis forest, 47.400m in the heavily-infested one and 73. 820m in the mixedwood stands, while the
intensity of local spatial continuity was 0. 824, 0.582, 0.762 respectively in the above stands. Intense spatial aggregation
distribution pattern of D. wvalens were observed in the lightly-infested level and heavily-infested level of pure P. tabuliformis
forest, while random distribution was observed in the mixedwood forest. It concluded that the difference of spatial
distribution of D. walens not only existed in different damage levels of pure forest, but also in different stands types.
According to the spatial distribution of its population, the spatial sampling technique of D. wvalens was also studied, and

then compared with traditional sampling technique.
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Fig.4 Variogram(a) ,overlay map of isoline and vector (b ) of the population number for D. valens in lightly infested stand of pure P.

tabuliformis forest
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VR S22 B Population density/ (3k/#k)
Permissible error 0.1 0.5 1 2 3 4 5 10
0.1 1632 628 549 480 447 432 424 412
0.2 404 146 132 115 109 102 98 94
0.3 187 74 64 58 54 52 50 47

TS F A b PR 757k HOBAT LA M < s (e ) AR A ] A AR A B B0 AN [l RO RS TR il
K RERE G  FEAHRTE 80% VAL, B BEARE AN R] 32 3 A BE AR 2 2R 070531 S b A7 Il RE L3, B AR5 1 #24
PRGN 5 AL SRR DT R A — RS RS SRV IRZE B VIR G iR 20 M B 25 R o 2 0 e S iR 25 2%
PE AR

http : //www. ecologica. cn



14 WA AF ZLIR R/ INEE MRS [AIAR SR M GE T2 0 W SRR B 201

N

4 HFig5itig

52 E AR A IMAR SRR A 2SR/ NG RIS A% B B — 5 10 22 53, TR SR iR AR 23 P L2
A R HA BOR Y2250, IR SSMARIr PLLAR K/ INEE R B BERL A, T 2EM R SRER I A, IR AR r A 2L
F R /N 2 TR R RTS8 G R SRR P9 B0 2 TR R, XU TR R/ INaE 2 T8I Sy, A5 A% A Y
AW AR A O T AR S MR I3 52 B REIE AR BT ¢ . R NAMITFE R I, 25 SRR AR A9% S 1k ) Jo e
LLAR /NG B TP AR MY B AL B0 TR SR A HEAl AR A Ay P B T4 T 20 R /NEE S
P15 AU, TR IR ZL IR R /NG AE TR SSARIN B 25 18] 20 AR B o 2108 /0N G RE e o A Y 42 5 1 ) J v
3-( + ) - B SR RN M (LT IR R/ NEE AR B 7 O A W A T 0 194 I PR A A S LI B A A T, O
T FEIRPERNIZ IR LR G20 R el % BA 4 R M R 1 T S A e AR 20 b g SR e A P 35
SN | 2 Xt A s

FEGE I 23 [ SR 73 A 2R 0L, MR~ W SR AR 2 [AIA% SR ) H 9 22—t i S 0 A 25 2 LR A 25 ) il e
P RSO RO LR B 22 R0 BT B4 2R . SR AL SR T ok B PR Ge i R AT G BE T T3, ol Tf%
BEARZ AR 58 S Sr I 2200 T PR AR 22 ) AR RH G T 7= A A £ B A0 G | DT 0 fie 28 T3 ) Al TR 22 2
FUSE BR B AR , 33 b i 2 52 22 7 DR 22 L[] A S i, A b B 2 25 [ A DGV iR 7 ik REAR B RAFE S5 R
A RN S MR AR RS 5 5 i AR A R AR S £ AR TSI RE (1R 22 1 0, T ELSES
AR B 7 X S 35 SRS it 5 Bl A R/ IR RS T A 1 T S e ™

W BT 5 A G s AR SR e B T IR AR E AN ST R, £33 HTIX P 2T 12 vl B A T s 1 Ak e e X &
s LA, BIFST R R s (B0 MS JR A B T T ik B iy A A e, o o 10 e 8] A U 3 S T ) 900 it
LA B VT BBy v SR ms S BT FE A 7 S0

H1 T A AR BRI A BORMA BRI BT X 21 iR 0/ INad M REAE N [ b (0 (OR 1 15 3% SR R T 50
ARpE—5E M, TN AR RG KA KA R 3 AU AR R AP SR AR H R DR — 2R
FLAEG B ARAE S R G A WA Z 18] 19 25 [ SR G R AR L 2
Brigh : B FE ZOMROR L P R T LU ER AR AR 25l AR 2006 2 SR 20K SKFS [R] 7 /e ALl il 2 vh i 5 1)

References :

[1] LiJS, Chang G B, Song Y S, Wang Y W, Chang B S. Carrying out project management and controlling plague of red turpentine beetle. Forest
Pest and Disease, 2001, (4): 41-44.
[2] LiuGS, Wang J H, Han H J, Wang J P. Occurrence and control of Dendroctonus valens. Plant Protection, 2003, 29(1) ; 58-59.
[ 3] Smith R H. Red Turpentine Beetle. Forest Pest Leaflet 55. Washington DC; U.S. Department of Agriculture, 1971 17-65.
[4] SongYS, Yang A L, He N J. Pest risk analysis of red turpentine beetle. Forest Pest and Disease, 2000, (6) ; 34-37.
[5] ZhaoJ X, YangZ Q, Ren X H, Liang X M. Biological characteristics and occurring law of Dendroctonus valens in China. Scientia Silvae Sinicae,
2008, 44(2): 99-104.
6 ] Ding Y Q. Entomological Mathematics Ecology. Beijing: Science Press, 1994 22-69.
7] Zheng HY, Xia N B. Forestry Entomological Ecology. Beijing: China Forestry Publishing House, 1993 120-167.
8 ] Miao Z W. Space distribution of entering tree hole of Dendroctonus vales imago. Shanxi Forestry Science and Technology, 2002, (3): 7-9.
9] Zhang LY, Zhang J T, Zhai Y H. Chemical control strategies and practices for red turpentine beetle. Journal of Beijing Forestry University, 2003 ,
25(3): 37-41.
[10] LiJK,L YZ, Li L, He H, Guo X R, Li M L. Distributional pattern and economic thresholds of Dendroctonus valens. Journal of Northwest
Forestry University, 2006, 21(5) ; 109-112.
[11] LiYC, XiaNB, TuHQ, Luo Y Q, Wen J B. A geostatistical analysis on spatial patterns of Anoplophora glabripennis in poplars. Acta Ecologica
Sinica, 1997, 17(4) : 393-401.

[12] Shi G S, Li D M. Geostatistical analysis of spatial pattern of Dendrolimus punctatus. Chinese Journal of Applied Ecology, 1997, 8(6) :612-616.
[13] Zhou G F, Xu R M. Biogeostatistics. Beijing; Science Press, 1997 ; 7-65.

[14] Wang Z Q. Application of Geostatistics in Ecology. Beijing: Science Press, 1999 10-72.

[15] Yunsel TY, Ersoy A, Cetin M. Geostatistical analysis of spatial distribution of salt bed thickness. Journal of Mining Science, 2002, 38(6) ; 565-

572.
[16] Hohn M E, Liebhold A M, Gribko L. S. Geostatistical model for forecasting spatial dynamics of defoliation caused by the gypsy moth( Lepidoptera;
Lymantriidae ) . Environmental Entomology, 1993, 22(5) : 1066-1075.

http : //www. ecologica. cn



202 LA E = 31 %

[17] Jia H M, Huang D Z. Research on the relationship between red turpentine and the type of forests. Journal of Anhui Agriculture Science, 2006, 34
(5) . 884-885.

[18] Zong SX, Luo Y Q, XuZ C, Wang T, Kari H. Spatial distribution regularities of Holcocerus hippophaecolus pupae. Acta Ecologica Sinica, 2006,
26(10) ; 3233-3237.
Zhou G F, Xu R M. Biogeostatistics: Analysis of Spatio-temporal Dynamics of Biological Populations. Beijing: Science Press, 1998 . 1-156.
Chen H H, Zhang ] W, Yang S L. Biogeostatistics and sampling technique about spatial pattern of Chinolyda flagellicornis diapause larva. Forest
Research, 2002, 15(5) : 593-598.

[21] Shang S H, Zhang Y C. Study on spatial pattern of Liriomyza huidobrensis blanchard in tobacco field. Guizhou Agriculture Sciences, 2002, 30
(6):20-22.

22] Ding Y Q. Theories and Applications of Entomological Mathematics Ecology. Beijing: Science Press, 1980 18-31.

[23] Zhao D L. Forecast Diseases and Pests of Plant. Beijing: China Agriculture Publishing House, 2000 ; 40-46.

24 ] Zahner R P. Sampling statistics for Panonychus nimi and Tetranychus urticae feeding on apple tree. Researches on Population Ecology, 1984,
(26):97-112.

[25] Vite J P, Gara R I. Volatile attractants from ponderosa pine attacked by bark beetles( Coleoptera;Scolytidae). Contributions from Boyce Thompson
Institute, 1962, (21): 251-274.

[26] Owen D R. The Role of Dendroctonus valens and its Vectored Fungi in the Mortality of Ponderosa Pine. Berkeley ( MI): University of
California, 1985.

[27] Zhang L W, Lu M, Liu Z D. Progress on invasion biology and chemical ecology of red turpentine beetle, Dendroctonus valens. Chinese Bulletin of
Entomology, 2007, 44(2) . 172-177.

[28] Jia HM, Huang D Z, Cao Y X, Kong X B, Zhang Z. Relationship between resin monoterpenes and resistance of Chinese pine to red turpentine
beetle. Journal of Northeast Forestry University, 2008, 36(1) ; 48-50.

[29] Wang H B, Zhang Z, Kong X B. Relationship between release regularity of volatiles from Pinus tabulaeformis and the damage by Dendroctonus
valens. Journal of Beijing Forestry University, 2005, 27(2) . 75-80.

[30] Wang HB, Wang Y G, Zhang Z, Jin Y J, Zhou S Z. The volatile components of the Chinese pine and the eag responses of the Dendroctonus valens
(Coleoptera; Scolytidae). Scientia Silvae Sinicae, 2006, 42(5) . 85-88.

[31] CaoZ D, Wang J F, Li L F, Jiang C S. Strata efficiency and optimization strategy of stratified sampling on spatial population. Progress in
Geography, 2008, 27(3) . 153-160.

[32] Farley R A, Fitter A H. Temporal and spatial variation in soil resources in a deciduous woodland. Journal of Ecology, 1999, (87): 668-696.

SE 3k

(1] ZEpb, & EM, REW, £LM4, ¥ED. SOE TRIA BRI LU /N aE R K —XL0AR K/ N2 R R B h BEX SRR, oh 2
Mo, 2001, (4) : 41-44.

(2] XD, ERME, SEE, TE¥. 25 /MMEkAdaE LI, MRS, 2003, 29(1) : 58-59.

(4] KREW, B&, (BT, FRMA FEWLIRER/ MR SR E T, ZRMR HUEIR, 2000, (6) : 34-37.

[5] ®E%, Wi, LR, BN ZLIRR/NER Y AWy~ v B A ) 22 AR MU, MRl Bk, 2008, 44(2) ¢ 99-104.

(6] Trmgk. REBeEESE Jw. BleEmmt, 1994: 22-69.

(77 Molle, B, AR IRASZE. Junt: dERLH R, 1993 120-167.

[ 81 WHIREE. ZLARR/ME U ASLAYAS [ A B ST, ILPEMLRHEE, 2002, (3) @ 7-9.

(9] akpIAE, skathly, BAERME. L EPHARLNRR/DEE RIS 52k, Jbatpfoll R2E4, 2003, 25(3) : 37-41.

[10] ZE@RE, 2, 2540, B, 3o, Z=mE. iR KN RSP ETARIEgE. PEdUAR2EBE 2440, 2006, 21(5) : 109-112.

(11] ZAcW, BIPR, BHR, BA IR, MRE. HER B RAFRER RIS TR, AR, 1997, 17(4) : 393-401.

[12] AR, 2R, SRR mas (A R 2 G T2 47, A 25253k, 1997, 8(6) : 612-616.

(13]  JAEE, Rkl byt duat. Bt 1997: 7-65.

[14]  FEA HWBG eSS PN . U B RREE, 1999 10-72.

(17] Bl BORME. RASINZLAEI/ N R A S BHSL AR PRI SC R, ERURILFL:, 2006, 34(5) : 884-885.

(18] sttt Jeh IR, P4, LHf, Kari Heliovaara. VPBOREEMRINAGZS [0 53 4. A A45544R, 2006, 26(10) » 3233-3237.

(19] JAMEE, Wi, AYeRge it . A YRt 25 e i 05 ik N . dbnt: BR2 R, 1998 1-156.

[(20] Wiz, siEEMG, MR BIEF AR e 40 L2 AIAR R 1) 2R D B BT T 27 0 SRR ROR AT, MRk 22 BF 5T, 2002, 15(5) -
593-598.

[21] ke, sKKAE. 0 TR S B8 2 0] 20 A BUATTSE. SEMARALRLA:, 2002, 30(6) : 20-22.

[22] THA8R. BARECAAESEIS N, Junt: Flegdiit, 1980 18-31.

(23] BSTEEL. AHPPR AR, d6nt. sPEARL R, 2000 40-46.

[27] akded, &6, XA, INTAE. ARIUPE AR S0 R85 0se. BRI, 2007, 44(2) : 172-177.

(28] UL, WO, BIREE, fLAFEE, SKE. ARNREAREIEY BT S ARG AL IR R/ MEDIERI G R, AUl KRR, 2008, 36(1) ; 48-50.

(291 Fik, skE, fLEFS MBS RE R YR BOL R S R/NEREERN R, LMl g4k, 2005, 27(2) : 75-80.

(30] Fwk, EENI, sKE, &4035, FIRUE. WAMERYEY B b MR/ e RO il e LR . Al B2, 2006, 42(5) ; 85-88.

[31] Wik, LI, 2%, LaUR. ML B ORI 2R 7 50 R EeR SR, Rk, 2008, 27(3) : 153-160.

http : //www. ecologica. cn



ACTA ECOLOGICA SINICA Vol.31,No.1 January,2011( Semimonthly )
CONTENTS

Spatial pattern analysis of a Rhododendron-Abies virginal forest near timberline on the eastern edge of Qinghai-Tibetan Plateau, China
.......................................................................................... MIAO Ning, LIU Shirong, SHI Zuomin, et al ( 1)
Changes of liana species diversity in different restoration stages of monsoonal broad-leaved evergreen forest — «eseseeesereeerreeeereeeeeeees
.......................................................................................... LI Shuaifeng’ SU Jianrong’ LIU Wande’ et 3.1 ( 10 )
Investigation on spatio-temporal pattern of cyanobacterial community structure by T-RFLP during overwinter and recruitment
period in Taihu Lake +eeesseeessseeesnemmmniiiiii GU Tingting, KONG Fanxiang, TAN Xiao, et al ( 21 )
Food sources of fish and macro-invertebrates in a tropical seagrass bed at Xincun Bay, Southern China «:+eseeeeereeeeereeereeereeeeeeens
.............................................................................. FAN Minling’ HUANG Xiaoping’ ZHANG Dawen’ et 3.1 ( 3] )
Spatial pattern of Scleractinian coral Population Structure in Weizhou Island, Beihai, Guangxi —rorrererorrererrerarerseeaeeieieneeeenne.
....................................................................................... LIANG Wen,ZHANG Chunhua, YE Zuchao,et al ( 39 )
Property of root distribution of triploid Populus tomentosa and its relation to root water uptake under the wide-and-narrow row
Spacing Scheme ........................................................................... XI Benye, WANG Ye’ JIA lelng, et 3.1 ( 47 )
Soil nutritional properties and moisture gradient of the ecotone between dry valley and montane forest of the Minjiang River -----+------
.......................................................................................... LIU Bin, LUO Chengde, ZHANG Jian, et al ( 58 )
Signal chemical salicylic acid mitigates the negative effects of drought on photosynthesis and membrance lipid peroxidation of
purple majesty .................................................................. YI Xlaolln,YANG Bingxian,ZONG Xuefeng,et al ( 67 )
Effects of supplementary UV-B radiation on life cycle forms and the accumulation of taxanes of Taxus chinensis var. mairei =-=-+-+=-
............................................................................................. YU Jinghua, LI Dewen, PANG Haihe, et al ( 75 )
Effect of simulated nitrogen deposition on the soil respiration of Lithocarpus glabra and Castanopsis sclerophylla «+«+-+=+eserereeeseeeeeees
................................................................................................ I‘I Ka] s JIANG Hong, YOU Meina’ et al ( 82 )
Changes of phenolic acids in the soil of replanted apple orchards surrounding Bohai Gulf «-+-r-erererrerrerecnrrerieierenenreireeeenne.
................................................................................................ SUN Haibing, MAO Zhiquan,ZHU Shuhua ( 90 )
Growing dynamic root system of Aquilaria malaccensis and Aquilaria sinensis seedlings in response to different fertilizing methods -++-+-
.......................................................................................... WANG Ran,LI Jiyue’ ZHANG Fangqiu’ et al ( 98 )
Accumulation and tolerance of Salix variegate and Pterocarya stenoptera seedlings to cadmium =«--+ecserereremrrrarreersercierreeereee.e.
....................................................................................... JIA Zhongmin, WEI Hong, SUN Xiaocan, et al (107)
Dynamics of vegetation structure and soil properties in the natural restoration process of degraded woodland on the northern slope
of Qilian Mountains, northwestern China «+«+=csereerreemereeneneeens ZHAO Chengzhang, SHI Fuxi, DONG Xiaogang, et al (115)
Relationship between temperature and 8°C values of C3 herbaceous plants and its implications of WUE in farming-pastoral zone
i1 NOrth CRima =+« rerrrerrrrrernernernernennemneuneteereereeereeeeneeeeneenes LIU Xianzhao, WANG Guoan, LI Jiazhu, et al (123)
Carbon dynamics of fine root ( grass root) decomposition and active soil organic carbon in various models of land use conversion
from agricultural lands into forest lands — coceeeerrrrerrersririiiiii RONG Li, LI Shoujian, LI Xianwei, et al (137)
Prey biomass of the Amur tiger ( Panthera tigris altaica) in the eastern Wanda Mountains of Heilongjiang Province, China «+++-+«++-++
.......................................................................................... ZHOU Shaochun, ZHANG Minghai,SUN Haiyi (145)
The impact of conservation projects on iant Panda Habitat «+-ccoeecereeeereeeeeeees ZHANG Yubo, WANG Mengjun, LI Junqing (154 )
Fluctuation of soil fauna community during defoliation decomposition under lime and EM treatment ««+ecereeerreeecereeesereiieieineeieee.
......................................................................................................... GAO Meixian57 ZHANG Xueping (164)
Comparative of feeding behaviors of Sitobion avenae, Sitobion graminum and Rhopalosiphum padi ( Homoptera: Aphididae) using
electrical penetration graph (EPG) eeeeeeeerrrerararainiaiiiiiiiii.. MIAO Jin, WU Yuqging, YU Zhenxing, et al (175)
Toxic effects of ent-kaurane diterpenoids on soil ciliate communities =++-+=xeeeeeee NING Yingzhi, DU Haifeng, WANG Hongjun (183)
Geostatistical analysis and sampling technique on spatial distribution pattern of Dendroctonus valens population =+wseceesereerreeeeeeees
.......................................................................................... PAN Jie, WANG Tao, ZONG Shixiang, et al (195)
Variation analysis of protein subunits of soybean germplasms of different eco-types in Shanxi «eseseerrereerrerrerereeereiieeene.
....................................................................................... WANG Yanping, LI Guiquan, GUO Shujin, et al (203)
Effects of fertilization and plastic film mulched ridge-furrow cultivation on yield and water and nitrogen utilization of winter wheat
on dryland  seeeserese e LI Tingliang, XIE Yinghe, REN Miaomiao et al (212)
The changing characteristics of potential climate productivity in Gansu Province during nearly 40 years :-:tcoceeeereerecaeeeeneaeeeceene.
.......................................................................................... LUO Yongzhong s CHENG Zlyong s GUO Xiaoqin (22] )
Spatial assessment and zoning regulations of ecological importance based on GIS for rural habitation in Changgang Town, Xinguo
COUILLY  ### %+ #o s e e oo e XIE Hualin, LI Xiubin (230)
Influences of rural households’ income differences on living energy consumption and eco-environment: a case study of Jianghan
Plain s China .................................................................................................................. YANG Zhen (239)
Spatial differences and its driving factors of emergy indices on cultivated land eco-economic system in Hebei Provence ----+v-eeeeeeeee-
....................................................................................... WANG Qian, JIN Xiaobin, ZHOU Yinkang, et al (247)
Effects of land use on distribution and protection of organic carbon in soil aggregates in karst rocky desertification area =«+=+=xseeeeeeeees
................................................................................................ LUO Youjin’ WEI Chaofu’ LI Yu’ et al (257)
Review and Monograph

Implication and limitation of landscape metrics in delineating relationship between landscape pattern and soil erosion — +e+eseeeeeeeeeeees
............................................................................................................... LIU Yu, LU Yihe, FU Bojie (267)
Ecological reclamation and restoration of abandoned coal mine in the United States -+--+-:--+ ZHANG Chengliang,B. Larry Li (276)

Managing farmland soil food web: principles and methods — -+-«=eeeereeeeeceeees CHEN Yunfeng, HU Cheng, LI Shuanglai, et al (286)



2009 EEEYFR B WSSOI EFET 10 ZHF*
(PR 2010 4= CSTPCD HidE )% )

=2
e P ol cinion | s VTl et v
1 ERER 11764 1 ERER 1.812
2 N A: A 2R 9430 2 Y 1.771
3 MY RS 25 4384 3 A AR 1.733
4 B k7/ 2 4177 4 G/ EZ2 2 1.553
5 HERPIRE 4048 5 HERFIE 1.396
6 M PR 3362 6 [iilo-E7E2ir 0.986
7 gﬁiiﬁl OOLFOE\;TEGRATIVE 3327 7 BAE 0. 894
8 MOLECULAR PLANT 1788 8 CELL RESEARCH 0.873
9 IKHE Y24 1773 9 ELY /e 0.841
10 BHEFER 1667 10 DL/ 0.809

* (RS 2009 AETEAZ O ML 1964 FhRM I TFIHEF h B85 IR 11764 K, EEHERE 1; ¥
F1.812, = EHERE 14,55 1—9 JmiELE 9 AR EEFAS 2R A ERE R0

HRIBRREAE: fLLLAM HATHREE: XIKE Bt ¥

5 5 % | ACTA ECOLOGICA SINICA
(SHENGTAI XUEBAO)

CEATI 1981 4F 3 81 (Semimonthly , Started in 1981)

M P

E3E F1H O (20114F1 A) Vol.31 No.1 2011
P B (RS Y L Edited by Editorial board of
Ml - U E X XU B 18 5 ACTA ECOLOGICA SINICA
E]Kﬁléﬁﬁ% :100085 Add:18,Shuangqing Street, Haidian, Beijing 100085 , China
HLI : (010)62941099 Tel: (010)62941099

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

B o o ‘ Shenjgtaixuebao.@ rcees. ac. cn
* & hEREEE A Editor-in-chief FENG Zong-Wei
V=S
j]‘ EFI EVEET ,u,,»_\t./\ Supervised by China Association for Science and Technology
b Rl IZJE/:—E/L»HPE;LH%EP‘L\ Sponsored by Ecological Society of China
Huhil . b B E R AE K 18 5 Research Center for Eco-environmental Sciences, CAS
I 1B 2 A5 - 100085 Add 18, Shuangqing Street, Haidian , Beijing 100085 , China
H R 4 4§ 2 X it Published by Science Press
ik R AR IR L AT 16 5 Add:16 Donghuangchenggen North Street,
il B i . 100717 Beijing 100717, China
Ep Rl b AREI R Printed by Beijing Bei Lin Printing House,
x 1T 4 4 '] B a Beijing 100083 , China A
Hihk . ZR AR L 16 5 Distributed by Science Press m ;=
Hﬂgﬁéﬁﬂ :100717 Add ;16 Donghuangchenggen North g
Eﬁﬁ fl( 010) 6;‘(2)34563 Street, Beijing 100717 , China i ©
-mail : journal @ cspg. net Tel; (010) 64034563 o -
N : B o NS
2 s fnj‘_] 42 25 4 =5 P = E-mail ; journal @ cspg. net O
ESEIT HEERREA RS A - =0
Mok . AL BT 399 {24 Domestic All Local Post Offices in China > 8
HE BT . 100044 Foreign China International Book Trading (%] o
. ) ——
J—ﬁlzllzgég ey e o Corporation - _":
iF A IE LRI 8013 5 Add:P. 0. Box 399 Beijing 100044 , China = o
ISSN 1000-0933 Ny T NP _— —
Bl 10009933 RNATF 1T EREE RS 827 ESNETR S M670 R 70.00 7

CN 11-2031/Q



	01fm+ml.pdf
	20110122.pdf
	01fd.pdf



