ISSN 1000-0933
CN 11-2031/Q




AT ER
( SHENGTAI XUEBAO)

PRI AR EREF16H 20128 A (FAT)

B R
KT AW S AR 69355 FeTAd 55 & M AR S AF] —— VAT RAL AR R A ] e
............................................................................................. A F ORBAK,A B (4943)
B 4L TR H B B HE AL B B 20 A oo eeeerr e et 4423 (4950)
FE AR R ERE LIRS EREFAHRET e HhEA A, B —T (4961)
7 58 3 IR A LR 0 2 IR AR AE AT B e Ta%,KIEE, & 3, % (4969)
2 G A Ly ST R AC 3l IR R Ao A - vvevee e PR LB A ALK R, (4981)
— R IE M AT R T SR FE R e BERE EHE T ES % (4993)
FhTG AT Sk fe et IR T E A AUBR BB 0 i v eveevmeniee i, i T EE THEHE,%E (5002)
IR TR B A IS A R T E TR e AEENE, Fmk, x| L% (5014)
FOM 7B 1R IR M R R AR A AR BT A8 A AE e £ ORHEH RO, F (5025)
WHERERTG SO EENAL L EZEF AR R e BRW,EEAL, D A,%F (5034)
P D R R R B S - L ) A e B, EA L D, (5043)
BN R B 4 AN ARG A T BEILET ovvernrerrnrnrnnrarnrararnearanan ZE R EAERE % (5054)
LR FF F T AR R A EE AR T RN R AL R AR FRIE KHH,F W,F (5062)
AR EE TR EZTEERGRRIAG K R oo HEF, % E,BEE,F (5071)
B By ik NI YR G ACAR M 6 AR TR AR P B T R e BE, w3, % (5076)
A 5 IR FR AT (vH R A F R PLAAT I oo EANA, FRE, FHB,F (5087)
AT IR AT HEA B AT 8 R 5 B E R T FAFIE v Wi, L, E & (5095)
B LA R B HEA AR B R 5 FEAFEAE o eeenenreenee et x| B, x| #ER (5103)
W AELRE TN AL ERE 5 ik—— A0 T AEL AR S AB] e AN (5110)
FFFRER-FTERIBEFARARKALTA e Fow, KR, HRE, % (5121)
RACIE F WL D E R FE AT W RRR LB rReee RNFE, HBILA,EEF, % (5128)
FAEH B AN ZARFR LR R FAEBERAANRAS T Y e R, F o, L H A, % (5138)
H T R FARPUE LN e DAEARBR B B v eeeenneii A A A, IR £ (5146)
FEZHRFIRERX AE T EL N EAERE T B FEH e BEE,EE T, 2R, F (5154)
AT Eare 5 R A SRR AL Tk ¥ OH,E O #hww % (5164)
BT A AL R R AT R EE T IR e eeeeeeeeeeeeeeieeiee i ERK.F H.EZE.Z (5175)
ERS 0 N S E Rk Ry AR B o, E A, AEH (5184)
6 Fb AR R A R AT BB PR o e Eak, I EA, LKA, (5191)
FHAILERBR D EIR K B FDIER T MG A L oo CFE,E M IR R, (5199)
TR T S AR R AR AR A A RS M SRR R A e Wed, L wm, FER (5208)
Zit 5Lk
A BAGIREEEFE MBI AT e Z W o zaek HEW, % (5219)
PEZERME R REFFRIE O RAAR RIS % (5230)
TR R R AR AR B ) oo LT, B oL (5242)
FETHE XA RMARIID T AARB ZH RGBT - ovvveenreemrs o T, A ) (5254)
R EF W ER TR RIETE oo MIRE B oL, WEH (5264)
TN
A TG FFe CFLAR G I T B BB A BT - ooeeeeeeeeeeeeeenens KA B BRI, F (5275)

HAFIEARSHECN 11-2031/Q * 1981 * m # 16 * 344 * zh * P = ¥70. 00 * 1510 * 36 = 2012-08

ECEEEEEEECEEECEEEEEE

HEE G OB YR —BOR O ARG TR 4200 2K M HTT IR X, 2166 09 VS A F) 0 28 (28 T 3000 b sl b T 3 $h i 1
) B A AT IR 02 1 T &30, A A 1 WTAORCEFS TR L0 S K 6, ST o] g
AR 2 FTICR, A ARG M LA SR 8 2o 45 780 o D R B R 1B R A4 R

HEREM. FEEHEE JbmEMl k% E-mail: cites. chenjw@ 163. com



ACTA ECOLOGICA SINICA Vol.32,No.16 August,2012( Semimonthly )
CONTENTS

The optimum mixture ratio of larch and birch in terms of biodiversity conservation:a case study in Aershan forest area «---+eeeeeeeeeees
......................................................................................................... LI Jing, LUO Youqing, SHI Juan (4943)
Spatiotemporal characteristics of carbon emissions from energy consumption in China -e-eseeseeerrerieineinaanen. SHU Yugin (4950)
Spatial patterns of soil moisture at transect scale in the Loess Plateau of China «-+-e-e-e-e- YAO Xueling ,FU Bojie ,LU Yihe (4961)
The characteristics of the spatial distribution of soil organic matter and factors influencing it in Ebinur Lake Basin of Xinjiang
Autonomous Region, China ««-eseseeemermmmiii WANG Heling, ZHANG Huiguo, QIN Lu, et al (4969)
Soil nutrients content and grain size fraction of aeolian sandy land in the Shannan Wide Valley of the Yarlung Zangbo River, China
................................................................................. LI Haidong, SHEN Weishou, ZOU Changxin, et al (4981)
Algicidal activity against Prorocentrum micans by a marine bacterium isolated from a HABs area, South China -«-seereeeeeeienieanne.
.................................................................................... SHI Rongjun, HUANG Honghui, QI Zhanhui et al (4993)
Effects of arsenic speciations on contents of main organic acids in Hydrilla verticillata and Potamogeton malaianus — -«+--=+-veseeeeeeeees
........................................................................ ZHONG Zhengyan, WANG Hongbin, WANG Haijuan, et al (5002)
Exploration of benthic diatom indices to evaluate water quality in rivers in the Dongjiang basin = «+eceeeeeerereneeeiiiiii. .
.......................................................................................... DENG Peiyan, LEI Yuanda, LIU Wei, et al (5014)
Phosphorus fraction in the sediments from different vegetation type in hangzhou bay coastal wetlands «+«-eveeeereeemeeneiiiiii.

.......................................................................................... LIANG Wei, SHAO Xuexin, WU Ming, et al (5025)

Spatio-temporal variation of morphometric characteristics of Brachionus forficula in relation to ecological factors «-«+eeeseeeeeeeeeiiieiinnns
...................................................................................................... GE Yali, XI Yilong, MA Jie, et al (5034)
Response of river water quality to background characteristics of landscapes in Taihu Lake basin ««+ceeeveeeeeeeeeiiiiniiiini .
............................................................................................. ZHOU Wen, LIU Maosong, XU Chi, et al (5043)
Reproductive allocation in four desert species of the genus Nitraria L. --------- LI Qinghe, XIN Zhiming, GAO Tingting, et al (5054)
Effects of elevated ozone on foliar chlorophyll content and antioxidant capacity in leaves of Cinnamomum camphora under enhanced
nitrogen loads +++eeeeseserrini i NIU Junfeng, ZHANG Weiwei, LI Li, et al (5062)
Correlation analysis between floret numbers and important traits of Impatiens balsamina under different planting density -«-«----eeeeeeeeee
.......................................................................................... TIAN Xuping, CHANG Jie, LI Juanjuan,et al (5071)

Physiological characteristics and comprehensive evaluation of drought resistance in five plants used for roadside ecological restoration
................................................................................. TAN Xuehong, GAO Yanpeng, GUO Xiaoping, et al (5076)
Comparison of hydraulic traits in branches and leaves of diffuse- and ring-porous species ««+«setesereerereeeiiiiii,
.......................................................................................... ZUO Lixiang, LI Junhui, LI Yangyang, et al (5087)
Distribution and heavy metal character of foliar dust on roadside tree Sophora japonica of urban area in Beijing «---cceeeeeeceeeececnnes
......................................................................................................... DAI Sidi, MA Keming, BAO Le (5095)
The research of carbon storage and distribution feature of the Mytilaria laosensis plantation in south sub-tropical area — -=--e-eveeeeeeeees
........................................................................................................................ LIU En, LIU Shirong (5103)
The novel methods of quantitative classification of plant life cycle forms and weight collocation : taking classification of life cycle
forms of Psophocarpus
tetragonolobuus as an example ««++ s ssreeettinttt e ZHAO Zehai (5110)
Research on boundary definition and changes of wetland-dry grassland -+ WANG Xiao,ZHANG Kebin, YANG Xiaohui,et al (5121)

Differential effects of nitrogen managements on nitrogen, dry matter accumulation and transportation in late-sowing winter wheat ------

.................................................................................... WU Guanglei, GUO Liyue’ CUI Zhengyong, et ‘dl (5128)
Effects of nitrogen form on the activity of nitrogen bacteria group and inorganic nitrogen in rhizosphere soil of winter wheat «---+-------
................................................................................. XIONG Shuping, CHE Fangfang, MA Xinming, et al (5138)
Using digital repeat photography to model winter wheat phenology and photosynthetic CO, uptake — +e-ereeererereemmeiianninnin.,
.......................................................................................... ZHOU Lei, HE Honglin, SUN Xiaornin, et al (5146)
Impacts of climate change on growth and yield of winter wheat in the semi-humid region of the Loess Plateau — «-e-eeeeeeeeeneeeiennnnns
.................................................................................... YAO Yubi,WANG Runyuan, YANG Jinhu, et al (5154)
Theory and method of ecological risk assessment for mining areas based on the land destruction «-«-sseeereereeeeiiiiinii...
....................................................................................... CHANG Qing, QIU Yao, XIE Miaomiao, et al (5164)
Suitability evaluation of rural residential land based on niche theory in mountainous area ««+«+=«+eteeeererereniiieiiiii,
............................................................................................. QIN Tiantian, QI Wei, I Yunqiang,et al (5175)

Effects of chlorantraniliprole on experimental populations of Cyrtorhinus lividipennis ( Reuter) (Hemiptera; Miridae) «««ceceeeveeecececees
............................................................................................. YANG Hong, WANG Zhao, JIN Daochao (5184)
Effects of six plant secondary metabolites on activities of detoxification enzymes in Spodoptera litura —«+««++++eeeeereeeeseeeaeiiiiiiiiin.
................................................................................. WANG Ruilong, SUN Yulin, LIANG Xiaoting, et al (5191)
Daily activity and spatial distribution pattern of the oriental fruit fly, Bactrocera dorsalis ( Diptera:Tephritidae) in mango orchard,
Yuanjiang, YURNan «««««ceeeeeeeeeeesemmmeenninmiiiniiiin i YE Wenfeng, LI Lin,SUN Lailiang, et al (5199)
The establishment of the indication on environmental health of butterfly and of the environmental monitoring evaluation
system in ChOngEng «+++++++s+sssrrrreesmrmunrteiiiitr i DENG Heli, MA Qi, LI Aimin (5208)
Review and Monograph
Research progress on trade-offs and synergies of ecosystem services:; an overview «+«+e-eseeeseereemmnteiitiiii e

.................................................................................... LI Peng, JIANG Luguang, FENG Zhiming, et al (5219)

A review on the balanomorph barnacles in the coastal waters of China = «+eceeeeeereeeeses YAN Tao, LI Zufu, HU Yufeng, et al (5230)
Effects of ice-snow damage on forests «++++sssrerreersessesniimuiiittit e GUO Shuhong, XUE Li (5242)
Greenhouse gas flux from forests and wetlands: a review of the effects of disturbance ----e-evevevees YANG Ping, TONG Chuan (5254)
Advances in ecology restoration of abandoned quarries —+ececeereeeeiii YANG Zhenyi, XUE Li, XU Jianxin (5264 )
Scientific Note

Spatial distribution of forest carbon in Zhejiang Province with geostatistics based on CFI sample plots «+e-eveeeereemeeeneaiiinin..

............................................................................................. ZHANG Feng, DU Qun, GE Hongli, et al (5275)



5532 B4 16 W) H = 2 Eire Vol.32,No. 16
2012 4E8 H ACTA ECOLOGICA SINICA Aug. ,2012

DOI: 10. 5846/stxb201201170101

WSO 2R, VRS R, B SCEE. A M CTLT SRR A /NS R H O SR 23 (B] A AR A SR AR AR ,2012,32(16) :5199-5207.
Ye W F,Li L,Sun L L, Xiao C,Dong W X. Daily activity and spatial distribution pattern of the oriental fruit fly, Bactrocera dorsalis ( Diptera; Tephritidae)
in mango orchard, Yuanjiang, Yunnan. Acta Ecologica Sinica,2012,32(16) :5199-5207.

=Bl ERER/NLEE R B AR
KZEE T mER

PF,E O INREH A, EXLES
(BRI KA IR BE B 650201)

TS LT 5 700 A B A% /NSE W Bactrocera dorsalis S8 FUE ShAUEE N AT BE BEREAT T WF5%, [R) I AR 4l 22 b SR 4
FEFEARXI AR /NS0 B ) 28 WA AT AR SR EAT T 43T, S5 5R3RHH  Jo VL B SR A - S A s /N S H 3 2 i v 0 H A 10.00
16:00 A4+, I h R ARA H BUAE 8.00,14:00 1 19.00 2247, H BN IR & 5 5 H % gl 2 8] o2t AH DG I R 5 iR 6AT 15 J3 Bl )
(AR AL, SZ R m s mm)  WERE R R AT R AR 225 . B PR R AT PSS 2 4E 1.5 m DL B AT R S Bk R
AT SR KIEGR , 200 F 1.5 m LLERFBEHE . BRm 8 m 19 3a TR 4 m = AL SR AR 3R B o, FR 2 m =i i ,6
m DA A B AR A SR el R R A SRR 2 — R A B SRR AT Oy M S R A A AN R R R, DB
oy RIS oA IR AR A R R A

SRR AN/ NI PR H G SR A5 )40 A

Daily activity and spatial distribution pattern of the oriental fruit fly, Bactrocera

dorsalis ( Diptera: Tephritidae) in mango orchard, Yuanjiang , Yunnan
YE Wenfeng, LI Lin,SUN Lailiang, XIAO Chun,DONG Wenxia *

Plant Protection Institute , Yunnan Agricultural University , Yunnan , Kunming 650201 , China

Abstract: The oriental fruit fly, Bactrocera dorsalis (Hendel) ( Diptera:Tephritidae) , is an imortant worldwide quarantine
pest. Yunnan province, with its diverse climates and rich diversity of plants, suffers heavily from the oriental fruit fly and,
has the worst fly damage in China. While highly effective traps and insecticide spray are applied to suppress field population
density of the fly, the indetermination of the density of trapping devices as well as the height and time of spot spray results
uncertain control efficiency. Excessive application of pesticides also leads to a number of problems such as pesticide
residues and resistance of the fly. The study was conducted to serve as a reference for standardizing the management
practice of the pest.

Daily activities and spatial distribution patterns of the oriental fruit fly, were studied in two mango orchards in
Yuanjiang, Yunnan, from early June to early July, 2011. The fruit flies were hourly observed with methyl eugenol-baited
traps and yellow sticky traps from 8:00 to 19:00, respectively. Population data were collected and their spatial distribution
patterns were analyzed by some distribution parameters. The results showed that the dynamic model of the number of males
captured was a two-peak curve with two peaks recorded at 10:00 and 16:00, and three troughs at 800, 14.00 and 19.00.
There is no linear relationship between daily activity of the fly and atmospheric temperature and relative humidity. The flight

altitudes varied with time in a day and were influenced by rainfall. The catches near the ground (below 0.5 m) were
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greater than those near the branches (above 1.5m) in the morning and noon on the sunny days. Rainfall played negative
role on the flight activity and resulted a sharp decrease of captured number of the flies. Most flies preferred staying on the
back of leaves above 1.5 m rather than near the ground on the rainy days. The maximum number captured by yellow traps
was on 4 meter height of eight-meter-tall mango trees and significantly fewer flies had been found above 6 meter from the
ground. The spatial distribution pattern of males in mango orchard was aggregation type, which was partly due to their
aggregation behaviors. While a few represent a pattern of partly uniform, most females tend to aggregated distribution,

which was due to the environment factors.

Key Words: Bacirocera dorsalis ;mango ;daily activity ;spatial distribution pattern
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Table 1 Hourly catches of oriental fruit fly males and meteorological index in mango orchard

I} [h] A/ AR P (k- F R
Time Temperature/ C Relative humidity/ % Flies-trap™'+h™"!

8:00 21.8+1.9 93.0+1.9 51.4+30.4

9:00 23.2+2.5 91.6+3.4 197.2+29.8

10:00 25.8+2.6 80.6+3. 1 252.8+41.8

11:00 28.6+3.9 68.2+5.1 205.6+14.4

12:00 33.4+2.7 56.2+3.2 44.0+23.9

13:00 35.4+3.0 55.0+7.5 36.4+18.8

1400 38.4+2.7 47.0+5.0 35.4+30.1

15:00 39.6+3.0 38.4+3.9 92.0+20.9

16:00 34.8+2.6 48.6+4.7 176.2+62.3

17:00 32.8+1.9 51.4+6.8 150.6+40.9

18:00 29.8+3.1 52.8+4.7 55.4+10.2

19:00 28.0+2.5 61.6+4.1 25.8+10.8

2.1.2 #NEBETREPHITSE
B RAR /NS M AR P L AT AR BUAR L (P 2) AN [ e B X e s 8 5 B s sh B —2, 2R A )

JICHCRAT g BERRAR, Z2 A R AR 1% 3y, B AR AT RIBEAE 1.5 m DAL A BT U AR

—e— BN I 30 A 0.5m

| |

3.0 HfE Ha
2.0
1.0

L 0

—— B E T 2 R sl 1.5m

ROHCL - FEME AT
Number of adults

I8 R G SR el P A /N SI2 el o, H )6
6:0035 2 H [B] 76 sl =, 32 BT 20 S0 KA TG sl IR EGE

8:00

10:00 12:00 14:00

&2

16:00

18:00 8:00
BtE] Time

10:00

PSSl RS

12:00 14:00 16:00

Fig.2 Distribution of oriental fruit fly on the sunny days
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HRE2 m ik ,6 m I sh e /N, Height T 3L Female JifE i Male J 4 Total
2.2 E‘Zggfmﬁ?ﬁﬂ 2m 30.3+3.2b 22.7+3.8a 52.3+6.8ab
221 %/J\iﬂﬁiﬁjﬁél‘méj\ﬁﬂ 4m 41.3+7.4a 3.3+6.7a 65.0+13.5a
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REEIR R A R AR 3 R 78 9 8 TSR R 7 F 267 2 5 5 % (P<0.05 . Dunean’s
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Table 3 Parameters of spatial pattern of oriental fruit fly males in the mango orchard

A5 ’E}E Density 75% — NG %éﬂ%ri?ﬁif& VSEH PHREL 355 A

No. 7 (Ck/EM) Variance I m*/m Ca c k

1 17.7 546.33 47.591 29.924 2.694 1.694 30.924 0.590
2 7.7 69.33 15.710 8.043 2.049 1.049 9.043 0.953
3 30.0 2113.00 99.433 69.433 3.314 2.314 70.433 0.432
4 12.3 140.33 22.712 10.379 1.842 0.842 11.379 1.188
5 6.7 82.33 18.016 11.349 2.702 1.702 12.349 0.587
6 18.3 206. 33 28.588 10.255 1.559 0.559 11.255 1.788
7 3.0 12.00 6.000 3.000 2.000 1.000 4.000 1.000
8 7.3 65.33 15.242 7.909 2.079 1.079 8.909 0.927
9 3.7 22.33 8.757 5.090 2.388 1.388 6.090 0.720

LR N 7 R AG 56 45 SR

(1) Iwao:m ™ -m [FIHAMHTIE

FRAE e 3 Y O A HRH XoF 1 o HH 5% B ANV X5 2% B R4 T I U AT, A5 A /N SE MR R, m ™ 5 m AR [
PR m” =-7.94043. 127m(r=0.943) , R a=—-7.940<0 , i HIHE /NS A A 2 18] BARHER s B =3. 127>
1, U6 AR /NS i e B A v SR e S SR AR A s (2 0. 943 AR A 7 B IE A AR 5

(2) Toylar F2: UG 56

WRYE BT m 5725 SO 578  1gs® =0. 139+1. 987 xlgm (r=0.966) . F7FEH b (-~ 1. 987>
1, ERA A /NS i e o e P SR el v S SR A A AT

(3) AR 4 Hr

JH Blackith SREAEIIEL(A ) XA /NS i P i e A SR AR S PR HAEA 7 43

A= Sl W SEP RIS S8R 8, 80 20 B 0. 05 ACE YRI5, By
T2k AEEEL RS B N A R - E, AT A M
W 2k=x,r=y,(y=v,)/ (y,=y,) = (x—x,)/ (x,—x,) LHEFAIF AT 25,

Y= (xyl +x1y0—x0yl—xy0)/(xl—x0)
BEx, =2,5,=1,IF48 2k (RASFR Rl 15,

y=r =2k(XG-X1) +2XX1-X5
BRI AR x;=0.45,%=1.39,k=0.909, J3& 3 1 9 ASFE SN & AR IME, ARA EXRTE r=
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Table 4 Parameters of spatial pattern of oriental fruit fly females in the mango orchard

S % E Density % Eiiikeid A TR UM UNSE T PR I A

No. 7 (3k/ M) Variance m* I m*/m Ca C k

1 1.3 2.33 2.083 0.750 1.563 0.563 1.750 1.777
2 4.0 19.00 7.750 3.750 1.938 0.938 4.750 1.067
3 1.0 3.00 3.000 2.000 3.000 2.000 3.000 0. 500
4 2.7 1.33 2.167 -0.500 0.813 -0.187 0.500 -5.328
5 0.7 0.33 0. 166 -0.501 0.249 -0.751 0.499 -1.332
6 5.0 61.0 16.200 11.200 3.240 2.240 12.200 0. 446
7 4.0 28.00 10. 000 6.000 2.500 1.500 7.000 0. 667
8 1.3 2.33 2.083 0.750 1.563 0.564 1.750 1.777
9 1.3 5.33 4.334 3.001 3.251 2.251 4.001 0. 444

3 itig

FI T S /NS B 3 A FH TR1EAE rh o o S A e B0 B AN G B 2% SRR it P BsF T B it 2 g B8 AN [T
SRR, RS T 25 A 2808 ) FR TS /N S ol A O o 2 3 IR /N SIS g B AR PR AR BT 2 1 R R
T A 24 5% B ek vy SRl A 25 PR B BRI E U R EAE W A DR /NS I FE ) B R
PR(ERS

KT RGNS B H A S L N A SCEREA T 1 i, (H R BT A Rl R D 0 T /NS Al TR
AE S HYRZ IR LIHE AT RBE Ty o XIH 25 S5 As / NSl H 18] O ShtE AT it 58 Al i (] 30 1 d, B
RS 3 A ARBIE T T S S e SR oA /N S A A SR SR 04 H I Sl LA R e R KA 1
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A TR R R A HE AR O B AR B ol 5 A AN, R TR it 2 AR g A
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