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Temporal and spatial distribution of Bemisia tabaci on different host plants

CUI Hongying, GE Feng”
State Key Laboratory of Integrated Management of Pest Insects and Rodents, Institute of Zoology, Chinese Academy of Sciences, Beijing 100101, China

Abstract ; Insect pests have long been recognized as a significant threat to agriculture. Bemisia tabact was described over
100 years ago and has since become one of the most important pests worldwide in subtropical and tropical agriculture as well
as in greenhouse production systems. It adapts easily to new host plants and geographical regions and has now been reported
from all continents except Antarctica. In the last decade, international transport of plant materials and people has
contributed to geographical spread. B. tabaci has been recorded from more than 400 plant species and there may be many
additional hosts not yet formally documented. Excessive B. tabaci-induced losses worldwide occur in field, vegetable and
ornamental crop production. Several studies have examined B. tabact populations in cotton, tomato, eggplant and so on,
which appear to increase nearly exponentially during the middle part of the growing season. Historically, heavy infestations
in cotton fields often resulted in significant dispersal to other field crops and vegetables following termination of the cotton
crop. Whiteflies exhibit a degree of holometabolism. They oviposited preferentially in young leaves which are generally
located on the apical parts. Ninety percent of B. tabact adults emerged from their pupal cases between 6:00 am and 9 :30
am. Few emerged during hours of darkness. During summer months, copulation takes place within 1—8 h following
eclosion of B. tabaci from the pupal cases.

Studies of the population dynamics of whiteflies in natural settings are still lacking. Here we investigated the
abundance of B. tabaci on different host plants, including tomato, eggplant, soy, cotton, corn, between 2008 and 2009.
The results indicated that the abundance of the adults and pupae of B. iabaci on different hosts was remarkably different.
The densities of B. tabaci on different hosts were in decreasing order as follows: eggplant, cotton, tomato, soy and corn.

Only a few adults but no eggs and nymphs were found on the corn plants. Moreover, the adults of whiteflies preferred the

E&E : EZK 973 T H (2009CB119200) ; EZK AR R 4TH (31030012, 30970510) ;24 15 HEAT LB £ Wi 4: 25 5 H (200803005 )
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upper leaves of the host plants. The number of whiteflies first increased gradually, followed by decrease on the five host

™ of August. However, no significant difference was found

plants. The highest abundance was observed between 5" and 31
in the abundance of the aduts and pupae between 2008 and 2009. The results presented in this study may provide important
theoretical basis for the prediction and regional comprehensive management of B. tabaci and economically efficient control of
B. tabaci.

In China, there are at least four different genetic groups of B. tabaci such as B biotype, Q biotype and some other
local biotypes. Both B biotype and Q biotype of B. tabaci are the most important invasive biotypes. Status change of the two
biotypes has important effects on whitefly populations. Whiteflies reproduce rapidly and tend to live on the underside of
leaves, making it a difficult pest to manage effectively with chemicals. Heavy use of older insecticides, such as
organophosphates, on whitefly populations on crops, including field crops and vegetables, has fostered their resistance to
those chemicals. This has increased the need for and value of innovations in chemical control. It has been reported that
natural enemies such as Encarsia formosa may play important roles in regulating whitefly population dynamics. Cultural and
biological control techniques were indispensable against infestations of the whitefly. Therefore, chemical insecticides and

biological control are both important to an effective whitefly control program.
Key Words: Bemisia tabact; host plant; population dynamics; spatial dynamics
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R1 2008 FHMEAKRREMHFERDFE LHZE ST ®2 2009 FEMEREMNBEARTFE LHZHES 5
Table 1 Spatial distributions of imago and pupa of Bemisia tabaci Table 2  Spatial distributions of imago and pupa of Bemisia tabaci
on different host plants in 2008 on different host plants in 2009
FE (OACH AR FUR A3 T FA FAE (A A A R 3 E D
Host plants Position Adult Pupa Host plants Position Adult Pupa
i Tomato I (4494+568.13)a (553+42.81)b Fih Tomato I (2863+333.96)a (221+91.92) ¢

i (1143£224.29)b  (5779+791.23)a h (2545+327.39)a (5100+395.64)a

T (263+£84.35)b  (1213+165.98)b T (241£56.96)b  (3304+154.63)b
7 F Eggplant I (12291+1543.83)a  (4890+706.65)b i Eggplant I (8971£617.00)a (1807+359.42)b

i (5133+485.10)b (11758+651.82)a h (9089+366.41)a (7990+558.87)a

T (1729+£222.81)¢ (691£72.06) ¢ T (3189+227.41)b  (5548+860.17)a
K Soybean I (256+80.93)a  (905+261.96)a 4k Cotton I (5851+£698.04)a (2348+288.74)b

e (62+22.91)b  (1120+426.56)a h (3955+448.80)a (5875+526.47)a

T (14+6.43)b  (422+151.16)a T (508+37.56)b (3345+431.35)b
Fi4E Cotton k (6679+1398.06)a (3716+765.82)a K Soybean + (134£32.94)a

i (2046+51.87)b  (3536+602.96)a h (93+25.30) ab

T (354+90.37) ¢ (533+153.80)b T (41.73)b
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Fig. 3 The abundance of imago of Bemisia tabaci on the different host plants and time in 2008—2009
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Table 3 Effect of host and year on the number of imago and pupa of Bemisia tabaci

JEA EUSCH Adult JE 3 B EH Pupa
X £ Factor
df F P df F P
A Year 1 0. 840 0.370 1 0.069 0.795
2% Host 4 132.756 0.000 4 69.210 0.000
FEAyxZF E YearxHost 4 0.506 0.732 4 1.718 0.185

AR AL B A HAE R AT s (R 4 ), AN RS B0 AR R w0 S LRy ml O i B B A 22 57 (P<
0. 01) , AEA5 XoF A A3 S L BA i AR RS 5 A 501, 2008 4E- 5 2009 4F A A Bl A W B2 5% (P>0.05)
4 itig

WAL XT 5 FhAF ALY ARy BB PR A T A A, S5 R R MR EUR R S AR AR B R 2, T
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Table 4 Effect of position and year on the number of imago and pupa of Bemisia tabaci

JER B Adult JE 3 B Pupa
K& Factor
dr F P dr F P
FAy Year 1 1.276 0.281 1 0.027 0.873
{3i & Position 2 133.471 0. 000 2 103.211 0. 000
Ny <A YearxPosition 2 18.838 0.000 2 28.824 0.000

ATRIVED) L (R MRS VAR AN ], Mohd Rasdi & BRI UG HL 47756 14 s, ifi EL 23 A9 19 4 S0 3R
JE N 5 IR TG B B R 2 SR AR 2 AR A ) — M X RR R AR AR A, JR B R S Y RS T
S5 SEAH ) (0 7 A 27 54 0 A A I W 5 | R Ry T ) o DR 35 (S 0 A 5 SR 2 IR R L 1 A 1
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B —E 25 O 75 A _E A AR EUR AR 2R B i I A i R A BT 22 500 X nT A S Al 9 X
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5 Hig

ARG Z A AL 22 T 550N, JESE 2a YEE SR BoR R U R ZE i 7 B BRI 2 FEE R ER T &
BN/ 14 B S BR A1, A 2 AR UG B B i AR U B B A R e i, R [E A R R
IR R PR 5 e K 81 g 0 119 sF ) 6 AR — 30, B TR) 19 2 2009 4F 19 K 52 1 W80 & SR A9 L1 B 2 45 1L, 2008
AR R G R A B IR R AR R AR L A A Ak 3] e e A ) Ay AR A S AR AN X sk 25 A0 B
SRALTE BRI , DA I 1k B 2855 A 25 42 S HeDy ey £

References:

[ 1] Gennadius P. Disease of tobacco plantations in Trikonia: the aleurodid of tobacco. Ellenike Georgia, 1889, 5. 1-3.

[ 2] Mound L. A, Halsey S H. Whitefly of the World; Systematic Catalogue of the Aleyrodidae ( Homoptera) with Host Plant and Natural Enemy Data.
London, New York: British Museum of Natural History and John Wiley and Sons, 1978 : 340-340.

[ 3] BrownJ K, Frohlich D R, Rosell R C. The sweetpotato or silverleaf whiteflies: biotypes of Bemisia tabaci or a species complex? Annual Review of
Entomology, 1995, 40 511-534.

[ 4] Oliveira M R V, Henneberry T J, Anderson P. History, current status, and collaborative research projects for Bemisia tabaci. Crop Protection,

http ; //www. ecologica. cn



182 A E = 324

2001, 20(9) : 709-723.

[ 5] Zhou Y. A list of Aleyrodidae from China. Chinese Journal of Entomology, 1949, 3(4) . 1-18.

[ 6] Zhang Z L. Some thoughts to the outbreaks of tobacco whitefly. Beijing Agricultural Sciences, 2000, 18(S1): 1-31.

[ 7] LuoC, Zhang Z L. Study Progress on Bemisia tabaci ( Gennadius). Beijing Agricultural Sciences, 2000, (SI) . 4-13.

[ 8] Chen L G. The damage and morphological variations of Bemisia tabaci ( Gennadius) on ornamental plants. Journal of Shanghai Agricultural
College, 1997, 15(3) : 186-189, 208-208.

[9] LinKJ, WuKM, Wei HY, Guo Y Y. Pooulation dynamics of Bemisia tabaci on different host plants and its chemical control. Entomological
Knowledge, 2002, 39(4) : 284-288.

[10] Xu W H, Zhu G R, Zhang Y J, Wu Q J, Xu BY, Li G L. An analysis of the life table parameters of Bemisia tabaci feeding on seven species of
host plants. Entomological Knowledge, 2003, 40(5) : 453-455.

[11] Coudriet D L, Prabhker N, Kishaba A N. Variation in developmental rate on different hosts and overwinterring of the sweetpotato whitefly, Bemisia
tabact (Homoptera :Aleyrodidae). Environmental Entomology, 1985, 14: 516-519.

[12] Frohlich D R, Torres-Jerez I, Bedford I D, Markham P G, Brown J K. A phylogeographical analysis of the Bemisia tabaci species complex based on
mitochondrial DNA markers. Molecular Ecology, 1999, 8(10) : 1683-1691.

[13] Mohanty A K, Basu A N. Effect of host plants and seasonal factors on intraspecific variations in pupal morphology of the whitefly vector, Bemisia
tabaci (Genn. ) (Homoptera: Aleyrodidae). Journal of Entomological Research, 1986, 10(1): 19-26.

[14] Mound L A. Host-correlated variation in Bemisia tabaci ( Gennadius) (Homoptera; Aleyrodidae). Proceedings of the Royal Entomological Society
of London. Series A, General Entomology, 1963, 38(10/12): 171-180.

[15] Ren S X, Wang Z Z, Qiu B L, Xiao Y. The pest status of Bemisia tabaci in China and non-chemical control strategies. Insect Science, 2001, 8
(3):279-288.

[16] Tsai J H, Wang K H. Development and reproduction of Bemisia argentifolii ( Homoptera: Aleyrodidae) on five host plants. Environmental
Entomology, 1996, 25(4) : 810-816.

[17] QiuB L, Ren S X, Lin L, Musa P D. Effect of host plants on the development and reproduction of Bemisia tabaci ( Homoptera: Aleyrodidae) .
Acta Ecologica Sinica, 2003, 23(6) ; 1206-1211.

[18] LinKJ, Wu KM, Zhang Y J, Guo Y Y. The feeding and oviposition behaviors of Bemisia tabaci ( Gennadius) biotype B on five host plants. Acta
Phytophylacica Sinica, 2008, 35(3) : 199-204.

[19] WuK M, XuG, GuoY Y. Seasonal population dynamics of tobacco whitefly adults on contton in northern China. Plant Protection, 2001, 27(2) :
14-15.

[20] Chu D, Liu G X, Tao Y L, Wan F H, Zhang Y J. Population dynamics of biotypes Q and B of Bemisia tabaci ( Gennadius) and the influential
factors. Acta Phytophylacica Sinica, 2007, 34(3) : 326-330.

[21] Mohd Rasdi Z, Fauziah I, Fairuz K, Mohd Saiful M S, Md Jamaludin B, Che Salmah M R, Kamaruzaman Jusoff. Population Ecology of Whitefly,
Bemisia tabaci, (Homoptera: Aleyrodidae) on Brinjal. Journal of Agricultural Science, 2009, 1(1): 27-31.

[22] Meyerdirk D E, Coudriet D L, Prabhaker N. Population and dynamics and control strategy for Bemisia tabaci in the imperial valley, California.
Agriculture, Ecosystems and Environment, 1989, 17(1/2) : 61-67.

[23] Baumgirtner J, Delucchi V, von Arx R, Rubli D. Whitefly ( Bemisia tabaci Genn. , Stern. : aleyrodidae) infestation patterns as influenced by
cotton, weather and Heliothis; hypotheses testing by using simulation models. Agriculture, Ecosystems and Environment, 1986, 17(1/2) . 45-59.

SE Lk

[5] Mo wEREmRAR PEERPRE, 1949, 3(4): 1-18.

[6] RZM. ETMMERRAERNESE. Jatfl B, 2000, 18(HETF]) . 1-31.

(7] PR, KZH. MHI Bemisia tabaci (Gennnadius) HFFEHER. L0l RE, 2000, (HET]) : 4-13.

[ 8] WREM. S ETERAMY Lo HE MBS, BlEREBEER, 1997, 15(3) : 186-189, 208-208.

(9] Musl, RALWI, BB, FBTI0. WA ELEA R F 1EY) ERgRi g K= pin. R AR, 2002, 39(4) : 284-288.

[10] fh#ELr, RELC, KAE, RER, hEs, P2 WHELE-CR ST By B EMRSEUMT. BEAHR, 2003, 40(5) ; 453-455.

[17])  ERSEA, ARIERE, AT, Musa P D. ASESF FEAEPXARE EUK S FZAEATSEM. L4240, 2003, 23(6) : 1206-1211.

(18] Moesl, RALW, koK%, S8FIC. B ALNDKY RO X 1R AP IR A7 BT . AP 224R , 2008, 35(3) : 199-204.

[19]  RALWY, B&)7, F8FI0. St ae DXAR AR US4 3h 2. e, 2001, 27(2) : 14-15.

[20] ##%, XIEE, W=, 300, KAE. R Q B B BRSNS KSR N T itk e, M4, 2007, 34(3) : 326-330.

http ; //www. ecologica. cn



ACTA ECOLOGICA SINICA Vol.32,No.1 January,2012( Semimonthly )
CONTENTS

Allee effects of local populations and the synchrony of metapopulation -+ LIU Zhiguang, ZHAO Xue, ZHANG Fengpan, et al ( 1 )
Effects of leaf hair points on dew deposition and rainfall evaporation rates in moss crusts dominated by Synirichia caninervis,
Gurbantunggut Desert, northwestern China — +--=ssssereresssssmmmsmmmnmtinten TAO Ye, ZHANG Yuanming ( 7 )
The influence of freshwater-saline water mixing on phytoplankton growth in Changjiang Estuary = «coerereeererereereereeieeeeeeeeee.
.................................................................................... WANG Kui, CHEN Jianfang, LI Hongliang, et al ( 17 )
The responses of hydrological indicators to watershed characteristics — =+=e=ereeseeeeeeeeees TIAN Di, LI Xuyong,Donald E. Weller ( 27 )
Lake nutrient ecosystems in the east-central moist subtropical plain of China ~ +-+-+---- KE Xinli, LIU Man, DENG Xiangzheng ( 38 )
The current water trophic status in Tiaoxi River of Taihu Lake watershed and corresponding coping strategy based on N/P ratio
ANAlySIS  reeeereee e NIE Zeyu,LIANG Xingiang, XING Bo, et al ( 48 )
Reversion and analysis on cyanobacteria bloom in Waihai of Lake Dianchi ------ SHENG Hu, GUO Huaicheng, LIU Hui, et al ( 56 )
Effects of cutting disturbance on spatial heterogeneity of fine root biomass of Larix principis-rupprechiic = =+==+=+=creroreesreeaercneeeenene.
................................................................................. YANG Xiuyun, HAN Youzhi,ZHANG Yunxiang,et al ( 64 )
Responses of elm (Ulmus pumila) woodland to different disturbances in northeastern China — +eseseeererererrreerererieeernnineeenee,
................................................................................................... LIU Li, WANG He,LIN Changcun,et al ( 74 )
Impacts of grazing and climate change on the aboveground net primary productivity of mountainous grassland ecosystems along
altitudinal gradients over the Northern Tianshan Mountains, China ----- ZHOU Decheng, LUO Geping, HAN Qifei, et al ( 81 )
Response of herbaceous vegetation to phosphorus fertilizer in steppe desert — «=+++-+++ SU Jieqiong, LI Xinrong, FENG Li, et al ( 93 )
Spatiotemporal characteristics of landscape change in the coastal wetlands of Yancheng caused by natural processes and human
ACHIVIEIES  +verrrrrrornsrnenneensnneeneaeteaeeten et e e ane e ans ZHANG Huabing, LIU Hongyu, HAO Jingfeng, et al (101)
Response of species diversity in Caragana Korshinskii communities to climate factors and grazing disturbance in Shanxi, Shaanxi,
Ningxia and Inner Mongolia ««+«seserererereseseseneieieeieeeene. ZHOU Ling, SHANGGUAN Tieliang, GUO Donggang, et al (111)
Seasonal change of leaf morphological traits of six broadleaf seedlings in South China ++rscererererarerrrararieieieieiiieieiiieiiiieee..
................................................................................. XUE Li,ZHANG Rou,XI Ruchun,GUO Shuhong, et al (123)
Correlation analysis on Reaumuria soongorica seed traits of different natural populations in Gansu Corridor «-«=«+-srseeessrrereeareeeeceees
...................................................................................................... SU Shiping, LI Yi, CHONG Peifang (135)

Carbon fixation estimation for the main plantation forest species in the red soil hilly region of southern-central Jiangxi Province,

CREDA  ++eeeerrerneereen et et e et ee et e e et e et et e et e et e e e e st eaeeaeeaneeans WU Dan, SHAO Quangin, LI Jia, et al (142)
Effects of clonal integration on growth of Alternanthera philoxeroides under simulated acid rain and herbivory «-«-er-roeeeeeerreereeeene.
...................................................................................................... GUO Wei, LI Junmin, HU Zhenghua (151)
Difference of the fitness of Helicoverpa armigera (Hiibner) fed with different pepper varieties +«+«sesesesesererrereeerianatinniiniiin,
.................................................................................... JIA Yueli, CHENG Xiaodong, CAI Yongping, et al (159)
Hyperspectral estimating models of tobacco leaf area index — -«+-+---+-+ ZHANG Zhengyang, MA Xinming, JIA Fangfang, et al (168)
Temporal and spatial distribution of Bemisia tabact on different host plants — =svseeeeerererererereeeeeeees CUI Hongying, GE Feng (176)
Abundance and composition of CO,fixating bacteria in relation to long-term fertilization of paddy soils — =r=rrerorrerrerrremererenereeene.
................................................................................. YUAN Hongzhao, QIN Hongling, LIU Shoulong, et al (183)
Effect of Leucaena leucocephala on soil organic carbon conservation on slope in the purple soil area — +rororrrrerreroreerreeereneeenene.
............................................................................................. GUO Tian, HE Binghui,JIANG Xianjun,et al (190)
Isolation and the remediation potential of a Laccase-producing Soil Fungus F-5 = +corerrererrerarmerecieiiieiieiiiieicieeenenes
............................................................................................. MAO Ting, PAN Cheng, XU Tingting, et al (198)
Spatial heterogeneity of soil microbial biomass in Mulun National Nature Reserve in Karst area +-rorserererrresererresneneeereeeenne.
....................................................................................... LIU Lu, SONG Tongqing, PENG Wanxia, et al (207)

Root functional traits and trade-offs in one-year-old plants of 25 species from the arid valley of Minjiang River =---r-ecevoreererereeeeceees
............................................................................................. XU Kun, LI Fanglan, GOU Shuiyan, et al (215)
Spatial distribution of carbon density in grassland vegetation of the Loess Plateau of China +rorecererersrorararrieieneieieiiieieiiaiieeee..
.................................................................................... CHENG Jimin, CHENG Jie, YANG Xiaomei, et al (226)

Effect of nitrogen concentration in the subtending leaves of cotton bolls on the strength of source and sink during boll development
................................................................................. GAO Xiangbin, WANG Youhua, CHEN Binglin, et al (238)
Long-term tillage effects on soil organic carbon and microbial biomass carbon in a purple paddy soil = +wrcorreerreroreerreerreeeenne.
....................................................................................... LI Hui, ZHANG Junke, JIANG Changsheng, et al (247)
Effects of exogenous calcium on resistance of Hydrilla verticillata (L. f. ) Royle to cadmium stress — «esesreseseeresemeseeenceaeeeenn.
.......................................................................................... MIN Haili, CAI Sanjuan, XU Qinsong, et al (256)
Comparison of grain protein components and processing quality in responses to dim light during grain filling between strong and weak
gluten wheat CUllivars —+«+++ssseesrsssesnsnts ittt LI Wenyang, YAN Suhui, WANG Zhenlin (265)
Review and Monograph
Salt-responsive mechanisms in the plant root revealed by proteomic analyses «+occececececcececceceeees ZHAO Qi, DAI Shaojun (274)
The research progress and prospect of watershed ecological risk assessment — -+--+ XU Yan, GAO Junfeng, ZHAO Jiahu, et al (284)
A review of the environmental behavior and effects of black carbon in soils and sediments —«cocceeerererrereeees WANG Qing (293)
Scientific Note
Variation in main morphological characteristics of Amorpha fruticosa plants in the Qinghai-Tibet Plateau -«---ecocrerererreaeerrecereeane.
................................................................................. LIANG Kunlun, JIANG Wenging, ZHOU Zhiyu, et al (311)
Identification of aphid resistance in eleven species from Dendranthema and Artemisia at seedling stage — =v=wrrrrrerrersrererreeeeeeenes
.......................................................................................... SUN Ya, GUAN Zhiyong, CHEN Sumei, et al (319)
Research of padded film for afforestation in coastal argillaceous saline-alkali land ««===sscreessermrerermnenecmnenecnnnecenncaaeenenees

........................................................................ JING Feng’ ZHU Jinzhao7 ZHANG Xuepei’ et al (326)



(AR B B A A2 B A ARBR e AR T, 1T 1981 4F, F2 2RI A= A if

(EBZ|RY2012 F£4EITRE

2

3_!\_‘

Ji

U AUHTPERMIE SR , R WG RE S B QAR 255 A R D7 1) A0 75 £ 1k SO 5 W9 fi 4 5 A2 A5 22 BIE OB s
i TR % I BY s e L o NN R R R B S B R =

(A

Yar:
?rjl ﬁ o

Hey A2 HH), K16 FFA,280 1L, B N E M 70 T/, &4 E W 1680 TT.,

FE IR &S .82-7  FEAMIREALS :M670  ArifEFIS . ISSN 1000-0933  CN 11-2031/Q
A [ MR SR K T T B, A nT B S G BRI RIS, U T KRB AR BN | S SE e A 1

TEAEITI

B . 100085 JL i IE X IGEH 18 5 H

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

WEEBEMRE fLat

5]
.

: (010)62941099 ; 62843362

: www. ecologica. cn

HITHRE XIKE B ¥

£ &5 % #H ACTA ECOLOGICA SINICA
(SHENGTAI XUEBAO) (Semi thly. Started in 1981)
CEATI 1981 453 7 B1F) emimonthly, Started in
|3E H1il (01241 H) Vol.32 No.1 2012
% L= <ﬁ£z§%*l§>?ﬁiﬁﬁﬁ Edited by Editorial board of
Sk - JEHTGE DOULS 18 5 ACTA ECOLOGICA SINICA
Hﬂgﬂéﬁ@ :100085 Add 18, Shuangqing Street, Haidian , Beijing 100085 , China
Ui : (010)62941099 Tel (010162941099
www. ecologica. cn www. ecologica. cn
shengtaixuebao@ rcees. ac. cn .
N Shengtaixuebao@ rcees. ac. cn
PN
i~ ig ,ﬁ?jg{ﬁ Ko Editor-in-chief FENG Zong-Wei
g DI
o L 202 A Supervised by China Association for Science and Technology
B hEESE S
&
3L A% 22 e AT ng== TN Sponsored by Ecological Society of China
Hp R A B AR IS
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
; Published by Science Press
H M 4 & 2 K &
Hihk . b AR IR ILHT 16 5 Add:16 Donghuangchenggen North Street,
MR B A . 100717 Beijing 100717, China
En Rl AEECIEARE R Printed by Beijing Bei Lin Printing House,
x 1T 4 4 & B i Beijing 100083 , China A
Hitik . AR FEIAR AL 16 5 Distributed by Science Press m ;—
EHKB[Q’?H&% :100717 Add 16 Donghuangchenggen North g
Eﬁﬁ'ﬁ 31(910>6;‘g34563 Street, Beijing 100717 , China | —n
-mail ; journal @ cspg. net Tel: (010)64034563 o -
N . : o NS
2l N in‘li] é%i@ B)Ej\ 577 5 = E-mail ; journal @ cspg. net O =
EISNEAT o R 155 A S =3
Hutik . AL 5T 399 1548 Domestic All Local Post Offices in China > 8
Hﬂglﬂléﬁﬁ% .100044 Foreign China International Book Trading (%] o
. ) ——
IT&2E X e o Corporation - ":
¥ oaiE LR 550 8013 5 Add:P. 0. Box 399 Beijing 100044 , China _

ISSN 1000-0933

ERSMAFRIT

CN 11-2031/Q

ERNHEZRS 82-7

E s EZ TR S M670

EM 70.00 T



	fm+ml-zw.pdf
	stxb201011021565.pdf
	ml-yw+fd.pdf



