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Changes in invasion characteristics of Dendroctonus valens after introduction

into China
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2 Mentougou Forestry Station, Beijing 102300, China

Abstract; Dendroctonus valens LeConte ( Scolytidae ) , was first detected in Shanxi Province, northern China, in 1998 and
started causing widespread tree mortality in 1999. This outbreak continues and has spread to three adjacent provinces,
causing unprecedented tree mortality. In North America, it is considered to be a secondary pest, and is often associated
with more aggressive bark beetle species. The bionomics and occurrence, response to host volatiles and host preferences of
this pine beetle in China are different from what is known of the beetle in its native range in North America. Changes in D.
valens invasion characteristics after introduction into China, were evaluated from damage to Pinus tabulaeformi forests at the
Lingkonshan Forest Farm in Shanxi Province, and the Xiaolongmen Forest Farm in Beijing, from July to August in 2009.
Health stages of P. tabulaeformis were considered to be one cell of the spatial resources of D. wvalens population based on
niche theory, and they were divided into healthy wood, mild weak wood, moderate weak wood, dying wood, and withering
wood. In addition, historical data on D. wvalens was examined to establish its invasion characteristics in China. Based on
niche theory, the niche breadth of D. wvalens was narrow, it barely affected moderate weak wood, dying wood and withering
wood, while it primarily invaded both healthy and mild weak wood, and was a primary pest. Through searching historical
data on D. walens at the Huanglongshan Forest Farm in Shanxi Province, Lingkonshan Forest Farm in Shanxi Province,
Xingjiayu Forest Farm in Hebei Province, and the Xiaolongmen Forest Farm in Beijing, D. wvalens originally invaded weak
and injured wood, but now it mainly invades both healthy and mild weak wood, and is a primary pest. This helps to explain
the population expansion and colonization mechanism of D. walens, and to provide a good reference point for adopting

suitable control measures.
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Table 1 Niche breadths of D. valens in different health stages of P. tabulaeformis in different regions
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1 ATLUE LD RN A S T AR | B AR B RIS 55 K, DI ZT g A/ NEE 2 T LU
B AR R S Fl 2RI M
2.2 A R/NESEFERE IR —IL T Z24F 16 E TR 4 b
2.2.1 BEPGEJRILARIX
2001 4B 7EEE R 1LLAR X BIZ0 08 K /NGE B 3, fE R 5 3 B T A R I B ARV S s A Ak A KOR
KA 55 AR BRI Y 20 4R DL (96 SEAS, WD UL B2 A8 T i B A A4l i AR50 i 2005 47 Pkt 2 M
IR X AT e PR AT i 2 B, oG B X R O kA TARAR S |, 5 26 3 R AR M e Ao
2.2.2 IWPERZE LMY
HR4IE 4 A DX P 9 D7 S0 SR R ST A T A5 1, 1997 AR e 1 T R0 2 1 1 1998 4R 218 K/ Nak 78 % Hh
X GEIR TR F BRI R RO TR S8 SRS | RARE B A BE BRI, DT S 82T g R/
BRI, LT HIZI R K/INEE B 2GR B S AN . 177 2009 AEFEXT R A5 IR A T IR A i R B, £
B/ IVEE T B o F AR B 5 K

http ; //www. ecologica. cn



7 3 WA LR NEEE AT G AR A2 1L 1973

2.2.3 LT RIS

2000 4FLLAE R/ INEEAEMR S 2 2 L, TR R R 36 B AU T JLAR )« B 44 AU e L R4 82 T2 /0 N, DL I
He/Nagk doR gt d e iR E SR EaE5g, ISt AR MiSe AR 45 21 1R K/ Nad /8 35 Rk 4 it T
A, VA K BRAT RS K/ N A 2 X A S 3 W BT 55 A IR, o BT AL 2004 4 BRI A % PR
LI K/ INaE EESEFE MR 10em LU AR , 0 H A Zo Rk SUERE N aERS
2.2.4 dbaUNE T

2005 AEJC RT3k 10 X Wi B Z0 NS K/ INEE 2 )5, 2007—2009 AF 24 Hb koMl 355 1T ARGk AL /N e 1 Tk & B AL

EWANAN. [0 S NI 95 -3 RTHLE oo/ B B 1 29 B £ 2 SO AV L LR 7o0. 1 | = W7 NPA N v NG - N 7 /A o a3 = M -3

fo EREBEARMBERFA, Hit, 2K/ NE AR X G, B B2 007 6 3 s 1) 6E
3 £i5itie

20 {42 80 4EAY , ZLNE K/ INEE 15 A TR A v 3 | g ad— Bemsf (] 3 b 5 AL IS, T REE &8 57
R RE ST A RV ALS AR I 3 3 A S A BRI XL KN R B AR AN TR AN R4 140 H7 , LA K
XTI IARIX R 28 LAk 0T Z AR AL 5t X 210G K/ ek P8 A AN gERHL S g SRR . 2o is /N ek
B I 3 AR S o v i R R AT B R AE 2R ) T — B R) A 3E R S e 2 R AR By e A B 1 R
Il FE AR T AR

KR, SR AR AE B8 F 88 M5 BT DG (4 SR A8 T BB 48 1Y, k3 3 R v i s A
BT 5 IARAEAE—E W22 57, BT — S RPN AE B PREE N 55075 28 10 %37 9 1 SR e 1%, DT 2R 80 o 3 vy
Aeitaie . AARFPT DIAE I el AR FE AR nT SR IE N B RO ERSE . B A SR W6 ( Drosophila subobsccura ) RPN 5 | A Z 1L
Kn I LA TP A28 1k, 38 /N TR 45 BE R ) I & A T BRCAs , DAGE 7 224 b B 3R B8 ;1 S S S g
( Rhagoletis pomonella ) TEX} 15 FHIESE I W] 7 A 7 e Fn A B 410

KA AE R LW . LUAR K/ INEE B E B B AR T 55 A RN 2 A 2 1) i B 4 20 )3 5 — i
PERHE IR IA A £ B G E A I A MO AT R G AT SAS R 5 75 S L B A GOR T B — e b
HE SRR AT HE 1Y o A SCH T 3R 0 TG — & AR TR AME HOIR B3 4358 9, SR i is A 254
PRI X LTI K/ INGE B AR A RIS A HE AT 434, 15 H G 32 B2 e 3 f BREAC R B 3 55 K, T 0 U 2 ol
XU 2T 8 KNGk 1) f 3 e © 2 R A A4k, 3 SR BB N 4 T A 8 ) DI TR FE AR AL T 48k . MRl TR
AU A8 T 3ok 25 28 B 218 R/ NG AR A U U e 5 ey O, T LS 2 g 72 A v X i e A | 2 55 RN 2 45 04
A1 72 W X i R A 1) B IR i

ZIARR/NEEAE TR H EE G F N A AR A e E RS %, 1EETER 2 IRV
Tl IR NS R A R 2 R BRI A R e R 2 R A BN A T R AR LT B K
/NEETF VA BRI R E IS A RIS AN e R R R A2 E LR KN XTFR E AR
T AR T R XA I B B RS . ARSC RO T LR KNG AR TP JE X AL 18 R
FIAEAR , LAY A SR BT i 4 T A 55004 B S R 4 (B S AR Al A S g 5 i A S HAR S AL, 8 i Tk —
5T,
Bgt G E ZOMO R L P R LD R AR A A5 sl e I v i A B

References:

[1] XuHR, L YC, Li ZY. The analysis of outbreak reason and spread directions of Dendroctonus valens. Plant Quarantine, 2006, 20 (5):
278-280.

[2] 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, 20(4) : 41-44.

[3] SongYS, Yang A L, He N J. Pest risk analysis of red turpentine beetle. Forest Pest and Disease, 2000, 19(6) : 34-37.

[4] ZhaoJ X, Yang Z Q,Ren X H, Liang X M. Biological characteristics and occurring law of Dendroctonus valens in China. Scientia Silvae Sinicae,

http ; //www. ecologica. cn



1974 A E = 314

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]
[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

2008, 44 (2): 99-105.

Zhang H J,Duan D H, Li J S. The survey of Dendroctonus valens in Pingding County. Forestry of Shanxi, 2001, (2) . 21-21.

Zhang H J, Kou Q L, Wang A P. Investigation on occurrence and habits of Dendroctonus valens. Shanxi Forestry Science and Technology, 2005 ,
(3):33-34.

Zhang L Y, Chen Q C, Zhang X B. Studies on the morphological characters and bionomics of Dendroctonus valens LeConte. Scientia Silvae
Sinicae, 2002, 38(4): 95-99.

Wang J H, Wang J P, Han H J, Liu G S, Liu G M. Primary report on control of red turpentine beetle( RTB). Journal of Shanxi Agricultural
Science, 2002, 30(3) : 66-69.

Han G Z,Cao J J, Yang A L. Biological characteristics and control methods of Dendroctonus valens. Soil and Water Conservation Science and
Technology in Shanxi, 2003, (4) . 47-48.

He H, Li M L,Guo X R, Wang P X, Li Y Z. Studies on the bionomics of Dendroctonus valens. Journal of Northwest Forestry University, 2005, 20
(1) 140-142.

Wang P, Li S J,Yao Y S, Zhou L, Cao X Q. Life history and bionomics of Dendroctonus valens. Journal of Henan Forestry Science and
Technology, 2005, 25 (2): 14-17.

Li T L. The feature and control methods of Dendroctonus valens. Journal of Hebei Forestry Science and Technology, 2005, (6) : 46-46.

Smith R H. Red Turpentine Beetle-Forest Pest Leaflet 55. Washington DC: United States Department of Agriculture Press, 1971 1-9.

Lu Q, Zhang X Y, Yang Z Q,Maraite H, Yin D S, Ren X H. Progress in study on the fungi associated with Dendroctonus valens. Scientia Silvae
Sinicae, 2008, 44(2) : 134-142.

Waters W E, Stark R W, Wood D L. Pine Bark Beetles and the Ecosystem-Integrated Pest Management // Liang Q W, Translation. Beijing: China
Forestry Press, 1991 30-92.

LiYZ, Wang F H, Wang P X, He H, Li M L. The study on control effect ofsilvicultural treatment to Dendroctonus valens. Journal of Northwest
Forestry University, 2006, 21(2) . 113-116, 125.

Miao Z W. Space distribution of entering tree hole of Dendroctonus valens imago. Shanxi Forestry Science and Technology, 2002, (3): 7-9.

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.

Sun X, Wang L. Ecological analysis and classification of forest bird communities at Xiaolongmen, Beijing. Chinese Journal of Ecology, 2001, 20
(5):25-31.

Qin Y C, Cai N H, Huang K X. Studies on niches of Tetranychus viennensis, Panonychus ulmi and their preadatory enemies I — spatial and
temporal niches. Acta Ecologica Sinica, 1991, 11(4) . 331-337.

Chen H, Tang M, Ye H M, Yuan F. Niche of bark beetles within Pinus armandi ecosystem in inner Qinling mountains. Scientia Silvae Sinicae,
1999, 35 (4): 40-44.

Liu L,Yan W, Luo Y Q, Wu J, Li Z Y, Ma J H. Spatial niches of bark beetle population in Picea crassifolia natural forests. Journal of Beijing
Forestry University, 2007, 29(5) : 165-169.

Wang H D, Li Y X, Dang T H. The analysis on causes and prevention of Dendroctonus valens in Huanglong Mountain Forest. Forest By-Product
and Speciality in China, 2004, (1) . 43-44.

Guo H L, He H, Li M L. Study on the relationship between the damage of Dendroctonus valens LeConte and forest habitat condition. Acta
Agriculturae Boreali-Occidentalis Sinica, 2005, 14 (4) . 153-157.

Wang H B, Zhang Z, Kong X B, Liu S C,Shen Z R. Preliminary deduction of potential distribution and alternative hosts of invasive pest,
Dendroctonus valens( Coleoptera; Scolytidae). Scientia Silvae Sinicae, 2007, 43(10) : 71-76.

Li M,Gao B J, Li SL, Wang L ', Qiao L X, Liu Z Q, Huang D Z. Studies on biological characters of red turpentine beetle adult. Journal of
Agricultural University of Hebei, 2003, 26(3) : 86-88.

Forestry Department of Hebei Province. The bio-predators of Dendroctonus valens — Rhizophagus grandis released to Taihang mountain. [2009-10-
19]. http://www. hnforestry. gov. cn/ listinfo. aspx? ID=137800.

Yan Z L, Fang Y L, Sun J H, Zhang Z N. Identification and electro antennal olfactory and behavioral of hindgut produced volatiles of the red
turpentine beetle, Dendroctonus valens( Coleoptera: Scolytidae). Acta Entomologica Sinica, 2004, 47(6) : 695-700.

Huey R B,Glichrist G W, Carlson M L, Berrigan D, Serra L. Rapid evolution of a geographic cline in size in an introduced fly. Science, 2000,
287(5451) : 308-309.

Zheng W H, LiuJ S, Hong Y. Ecological invasion and evolutionary genetics of species. Journal of Science of Teachers’ College University, 2004,

24(2): 60-62.

http ; //www. ecologica. cn



7 ] WA LR NEEE AT G AR A2 1L 1975

SE Lk

[ 1] UL, 2808, REF. AER/DEAE T E R R K Boasarir. %K, 2006, 20(5) ; 278-280.
(2] ZEP, WEW, REX, E24M4, ®50. S0 TR A LR R/ NG B ——XF 2T R /INEE 2 5% R BA s SR 41+, o [ 2
MR AL, 2001, 20(4) ; 41-44.
1 REW, B, I, BN E AN N LR PE ST, BRI, 2000, 19(6) : 34-37.
] REENY, B, AERAT, BN ZDNR R/ AE WA R AT E Y R AU, MR RLAE 2008, 44(2) ¢ 99-105.
] I, BRE, ZEPL P BANE R/ N REA PR A R AR Lpa Akl 2001, (2) . 21-21.
[6] iKE%E, BN, TR, AR/ R AN S JERA. (NPl RHE, 2005, (3) : 33-34.
1 kDI, BRERE, sRANIE. ZURRR/NEIEIS SRR SR YRR AT . MOl BL ¥ | 2002, 38(4) : 95-99.
] ERME, T, sREUE, XD6A, XDEH. LR R/ANEMSERIR. WTERRNE:, 2002, 30(3) : 66-69.
1 HEE, W, BMER. ANER/DNEEY SRR R BE . K R REERHE, 2003, (4) . 47-48.
[10] BT, Ztl, FHoR, X, 268, LR R/NE AR E . PHIUAREBE 4R, 2005, 20(1) : 140-142.
(117 EF, 22435, WRENBE, Bk, SNE. Z0IR K/ NREAE TG S0 R AR W e PE LR . TR AR B, 2005, 25(2) ¢ 14-17.
[12]  ZE[RF. ZDREK/IVE: RORRIE B 56 B bl B, 2005, (6) @ 46-46.
[14] B4, RER, B, Maraite H, Pl LBEE. ZUIRIO/NEMAAETEUIEIERE. MROE:, 2008, 44(2) : 134-142.
[15] REET W E, W85 R W, (A8 D L. MW 5/NE BUES R —F RGAEH// RHAMA, & dust. PERl S, 1991 30-92.
] 2R, EARME, RS, BN, 2R, EARBORTEIE X LB N IR I BORIE . PEALAR Bk , 2006, 21 (2) : 113-116, 125,
] EPREE. ZDAR K/ NER R R AL A E A A ST, P AR, 2002, (3): 7-9.
(18] Sy, BARIE. R INLIAEK/INGE KA SO ST LA SC R, RHARLFLF, 2006, 34(5) : 884-885.
]
]

IMIT, Em. NI TR SRR R S AT RS, 2001, 20 (5) : 25-31.

ZERN, grTAe, ALY LA b | S 2R 4 TOE e Al M R B AE AL B ST 1 - BRI S 25 AR AL, B4R, 1991, 11(4) .
331-337.

[21] BREE, W, mhsilt, = RISERILR/NEZESOIIIE. MRllR:, 1999, 35(4) : 40-44.

(221 xImg, WM, A DS, %, 22005, . 5 A2 R /INEEFIIE S (0] 4: 07 B BFSE. JEstpioll K% %4, 2007, 29 (5):
165-169.

(23] EWAR, ZEMHE, FRAE. BIRINARKLIRR/NGE L E R R PR . hEARER, 2004, (1) : 43-44.

[24] SRMRAR, BT, ZEdAE. LOARR/NEEE SO BB R TS, FadbARll 24, 2005, 14(4) : 153-157

[25] Emuk, skEC, FLREDE, XUBAAE, TARS. ARE AR KNG BYIE A IXALE AR 25 500 MolBla#, 2007, 43(10) : 71-76.

[26] Z=W, msse, 20, THOY, FooriE, XEERE, B, LUIR K/ NE R AR E YRR TS, WIALARL K 2E2440, 2003, 26(3) : 86-88.

[27] AHCEMLIT. L0 K/ NEE A ) RO R AT 1. [2009-10-19]. http://www. hnforestry. gov. cn/listinfo. aspx? ID=137800.

(28] 4, FFw, INLAE, ke 7. I8 R/NEE IS BT AR B 0 S5 il s RS B m S8, R AR, 2004, 47(6) @ 695-700.
]

FRETEL, Mshin, Bt WIREA S AR Rt fe. mIMBRET], 2004, 24(2) : 60-62.

http ; //www. ecologica. cn



ACTA ECOLOGICA SINICA Vol.31,No.7 April,2011( Semimonthly)
CONTENTS

Seasonal variation of soil nitrogen pools and microbes under natural evergreen broadleaved forest and its artificial regeneration
forests in Southern Sichuan Province, China «::+ererererreesnereneeenens GONG Wei, HU Tingxing, WANG Jingyan, et al (1763)
Sensitivity analysis for main factors influencing NPP of forests simulated by IBIS in the eastern area of Northeast China ~ -++-+-v-ece---
...................................................................................................... LIU Xl, GUO angxl, LIU Jlngwt‘l (1772)
Diurnal changes of photosynthetic characteristics of Hippophae rhamnoides and the relevant environment factors at different slope
JOGALIONS  +++++rsrsrserrnsesemennssneeteesersesteeetereteeseesteesteereeseeeeereres JIN Tiantian, FU Bojie, LIU Guohua, et al (1783)
Interactive effects of nitrogen and sulfur on the reproduction, biomass accumulation and allocation of the clonal plant Spartina
QUETMIflOT@ ++++++++++++ s e e es s ettt GAN Lin, ZHAO Hui, QING Hua, et al (1794)
Difference in leaf photosynthetic capacity between pima cotton ( Gossypium barbadense) and upland cotton ( G. hirsutum) and
analysis of potential constraints ««seserererererrerrr ZHANG Yali, YAO Hesheng, LUO Yi, et al (1803)
Effects of shades on the photosynthetic characteristics and chlorophyll fluorescence parameters of Forsythia suspensa «=::=cssreeeereeeeses
.................................................................................... WANG Jianhua’ REN Shlfu, SHI Baosheng’et a] (]8] 1 )
Growth and metal uptake of three woody species in lead/zinc and copper mine tailing «:csesocerreeerrereesrereneieiieiiieniiiiieee..
....................................................................................... SHI Xlang, CHEN Ylt‘dl, WANG Shufeng,et al (1818)
GMP particles size distribution in grains of wheat in relation to application of nitrogen fertilizer —«=:sererererererereserrerinnin,
........................................................................... WANG Guangchang, WANG Zhenlin, CUI Zhiging, et al (1827)
Damaging mechanisms of peanut (Arachis hypogaea L. ) photosystems caused by high-temperature and drought under high irradiance
.......................................................................................... QIN Ligin, ZHANG Yueli, GUO Feng, et al (1835)
The effect of natural factors and disturbance intensity on spacial heterogeneity of plant diversity in alpine meadow +-+-r-vrererrerereeeeees
................................................................................................ WEN Lu, DONG Shikui, ZHU Lei, et al (1844)
Modeling changes of net primary productivity of karst vegetation in southwestern China using the CASA model -+-r-veeerrererereeeeeeees
........................................................................................................................ DONG Dan, NI Jian (1855)
The characteristics of Magnolia liliflora transpiration and its impacting factors in Beijing City «-tor-rrerorrerersrrerorsreererrcarirrenees
.................................................................................... WANG Hua, OUYANG Zhiyun, REN Yufen, et al (1867)
Ecological effects of balanced fertilization on red earth paddy soil with P-deficiency ««=-rerorrerersererereeraremreaeireireieireeeennes
................................................................................. CHEN Jianguo, ZHANG Yangzhu,ZENG Xibai, et al (1877)
Effects of planting patterns on water use efficiency in winter wheat «=«+-+=c=eseceeee QI Lin, CHEN Yuhai, ZHOU Xunbo,et al (1888)
Nitrous oxide emissions from winter wheat field in the Loess Plateau «+--+* PANG Junzhu, WANG Xiaoke, MU Yujing, et al (1896)
Effects of hardening by pre-anthesis waterlogging on grain yield and quality of post-anthesis waterlogged wheat ( Triticum aestivum
L' cv Yangmai 9) .................................................................. LI Chengyong’ CAI Jian’ JIANG Dong’ et al (1904)
Effects of simulated acid rain with lower S/N ratio on gas exchange and membrane of three dominant species in subtropical forests
.................................................................................... FENC Lll], YAO Fangfang’ WANG Xihua’ et al (]9]1 )
Molluscicidal efficacy of Nerium indicum cardiac glycosides on Pomacea canaliculata and its effects on rice seedling «=+eseeeeeeeeeeeeees
....................................................................................... DAI Lingpeng, LUO Weihua’ WANG Wanxian (1918)
Spatial gradients pattern of landscapes and their relations with environmental factors in Haihe River basin «+ecocreeererereseseieieieeeene.
....................................................................................... ZHAO Zhixuan, ZHANG Biao, JIN Xin’ et al (1925)
The assessment of forest ecosystem services evaluation for shrubbery-economic forest-bamboo forest in China «+erereeeererreeerreeeeeeees
................................................................................................ WANG Bing, WEI Jiangsheng, HU Wen (1936)
Evaluation on service value of ecosystem of Peri-urban transition zone lake: a case study of Yandong Lake in Wuhan City =~ -+v-eceee
.............................................................................. WANG Fengzhen,ZHOU Zhixiang,ZHENG Zhongming (1946 )
Explaining the abundance-distribution relationship of plant species with niche breadth and position in the Yellow River Delta «-------
................................................................................................... YUAN Xiu, MA Keming, WANG De (1955)
Forestland boundary dynamics based on an landscape accessibility analysis in Guangzhou, China = «orserorerrerrrerereeeeneeieieenene.
....................................................................................... ZHU Yaojun, WANG Cheng, JIA Baoquan, et al (1962)
Changes in invasion characteristics of Dendroctonus valens after introduction into China — +rrerorrerrrerrsrsrereereir e
............................................................................................. PAN Jie, WANG Tao, WEN Junbao, et al (1970)
Population genetic diversity in Tibet red deer ( Cervus elaphus wallichi) revealed by mitochondrial Ciy b gene analysis «++sterereeeeeeees
............................................................................................................ LIU Yanhua,ZHANG Minghai (1976)
Multi-scales analysis on diversity of desert rodent communities under different disturbances =«=«+«+=cserererrreeerrenereeereireanieeene..
.......................................................................................... YUAN Shuai, WU Xiaodong, FU Heping, et al (1982)
Cave-site selection of Qinling zokors with their prevention and control «+-+-+-+-+-+- LU Qingbin, ZHANG Yang, ZHOU Caiquan (1993)
The habitat characteristics of Eurasian badger in Beijing-Hangzhou Grand Canal embankment «-«r-erecoreerreerererreeacierecieireeeees
............................................................................................. YIN Baofa,LIU Yuqing, LIU Guoxing, et al (2002)
Review and Monograph
Electron transfer mechanism of extracellular respiration: a review — ----+ovoee+ MA Chen, ZHOU Shungui, ZHUANG Li, et al (2008)
The biochemical mechanism and application of anammox in the wastewater treatment process +wtorseterersesersrsererereetenttatittenaees
.......................................................................................... WANG Hui, LIU Yanping, TAO Ying, et al (2019)
Discussion
Evaluation Of the forest ecosystem SeI‘ViCGS in Haihe River Basin, China ........................................................................

Scientific Note
Effects of body size and salinity on oxygen consumption rate and ammonia excretion rate of Mactra chinensis Philippi =~ «ocoeveeeereeeeees
............................................................................................. ZHAO Wen s WANG Yaqian s WEI Jle s et al (2040)
Study on microzooplankton grazing in shrimp pond among middle and late shrimp culture period «««=®==eeerreeecrernnneerereeeeeeees
--------------------------------------------------------------------- ZHANG LitOl’lg, SUN Yao’ ZHAO Congming’ et al (2046)



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

ey T o o o | e 1Pl gt fr
1 EREFR 11764 1 BT 1.812
2 o A 524 9430 2 T A2 1.771
3 TP 2R 4384 3 N AR A2 1.733
4 (iRl Y=2gih 4177 4 G/ EA =S 1.553
5 HERFERE 4048 5 HERFERE 1.396
6 L7/l seE i SR 3362 6 [iiEdi:t7/E=22ir 0.986
; JOURNAL OF INTEGRATIVE w2 T e 0,594
8 MOLECULAR PLANT 1788 8 CELL RESEARCH 0.873
9 IKEE AWk 1773 9 FHP - 0.841
10 wR R 1667 10 GEL /L0 0.809

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

REREE.: fLelil BITHRE: XIRE B ¥
5 F R ACTA ECOLOGICA SINICA

(SHENGTAI XUEBAO) . .

CEATI 1981 453 7 B1F) (Semimonthly, Started in 1981)
3L ETH (201144 H) Vol. 31 No.7 2011
% L= <E§%Tﬁ>gﬁiﬁﬁﬁ Edited by Editorial board of

Huhil AL HOEVE X AUE B 18 5 ACTA ECOLOGICA SINICA
HS X 4 5 - 100085 Add 18, Shuangqing Street, Haidian , Beijing 100085 , China
i : (010)62941099 Tel;: (01062941099

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

Bk o ' iq,cl‘lengtraixueba()@ rcees. ac. cn
* i E R AR S EdltOl'-.ll‘l-Chlef l‘]‘Ll\-lG Long—\-x/e-l .
I EAEAREEE S Supervised by China Association for Science and Technology
cp R RS2 e A A PR BF ST 0 Sponsored by Ecological Society of China
Motk . b 50 E R K 18 & Research Center for Eco-environmental Sciences, CAS
M L 4w i . 100085 Add:18,Shuangqing Street, Haidian , Beijing 100085 , China
H R 4 & & I3 it Published by Science Press
Hihk . b AR IR ILHT 16 5 Add ;16 Donghuangchenggen North Street,
MR B A . 100717 Beijing 100717, China
En Rl Je s AUARER Printed by Beijing Bei Lin Printing House,
x 1T 4 4 & K i Beijing 100083 , China m R
Hitik . AR FEIAR AL 16 5 Distributed by Science Press M o==
EHKB[Q’?H&% :100717 Add 16 Donghuangchenggen North g %
Eﬁﬁ'ﬁ 31(910>6;‘g34563 Street , Beijing 100717 , China L ===
-mail ; journal @ cspg. net Tel; (010)64034563 o ___;
iT W 4 Hi ) ’ O O\
it ity . -mail ; journal @ cspg. ——=)
ESNEAT o E BRI 5 A A _ E-mail journal @ cspg. net - ==
Hih :”:/f?: 399 {%%ﬁ Domestic All Local Post Offices in China 2 _8
Hil%ﬂéﬁﬁ%;lOOOM Foreign China International Book Trading 3 =:
IT&2E o o Corporation H N
¥ A SRS 8013 5 Add:P. 0. Box 399 Beijing 100044, China o
ISSN 1000-0933 - N — —
N 1AM O ERSIRFFEIT EN#E RS 82-7 E5&ITHS M670 E M 70.00 T

CN 11-2031/Q



	07fm+ml-zw.pdf
	stxb201003100385.pdf
	07ml-yw+fd.pdf



