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Edge effect on the dynamics of pests and natural enemies in cotton agroecosystems- GE Feng, MEN Xingyuan,
SU Jianwei, LIU Xinghui: DING Yanqin ( Institute of Zoologys Chinese Academy of Sciences, Beijing
100080, China)- ~Chin- J- Appl- Ecol-,2004,15(1),91~94.

Investigation on the population dynamics of pests and natural enemies on the cotton plants in the middle and edge

of cotton agroecosystems showed that the population of the 2nd generation of cotton bollworms ( Heliocopawar

armigia) and seedling aphids ( Aphis gossyppi) was respectively 1.94 times and 1.09 times higher. but that of

the 3rd generation cotton bollworms and summer aphids population was respectively 62. 12% and 97.73% lower

in the edge than in the middle of cotton agroecosystem- The population of predacious ladybeetles. predacious
bugs- spiders and parasites in the edge of cotton agroecosystem was 73. 81%, 35.79%, 52.90% and 39.11%

of that in the middle of cotton agroecosystem respectively- The greater diversity of pest community and the less

diversity of natural enemies community were found in the edge than in the middle of cotton agroecosystem - The

increase of energy utilization efficiency and gross production in the edge of cotton agroecosystems showed the

edge effect of cotton agroecosystems-
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Table 1 Accumulative numbers (No-m™ >, 6 plants)of cotton bollworm
and cotton aphids in the middle and edge of cotton agroecosystem

Hi44 B Cotton bollworm Hfi % Cotton aphids

2f2%d  3f83d 4 4h W REF FRF
gener~ gener~ gener™ Seedling Summer Autumn
ation ation ation aphids  aphids  aphids
A4 A Al A Rk 3.5 29.3% " 4.0 85 81821 419" "
Middle plants
fRHBZRkE 10,377 18.2 4.5 178° " 79963 158

Edge plants

* p<<0.05, * * p<<0.01.
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Table 2 Accumulative numbers (No-m™ 2, 6 plants ) of natural enemies
in the middle and edge of cotton agroecosystem

KA WEMENSR R WErEER o men
Type Predacious Predacious  Predacious ﬁzpﬁi H:jtﬂl
ladybeetle: hng pider: arasites
AR TRk 8.17 11.37 16.93 5.37
Middle plants
F Rk 6.03 4,077 24.83" 2.1
Edge plants
* p<<0.05; * * p<<0.01
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Fig-1 Change of total individuals of arthropod community in the middle
and edge of cotton agroecosystem -

1 . #H  j8] Middle of cotton agroecosystem s IT. #% M b % Edge of

cotton agroecosystem - |~ [i] The same below -
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Fig-2 Change of species richness of arthropod community in the middle
and edge of cotton agroecosystem -
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Table 3 Diversity index of arthropods community in the middle and edge of cotton agroecosystem

A E H Pests community Kt Natural enemies
Type ik R WEE SRR GBS NREL WE R SRR
Species Numbers Evenness Diversity Species Numberil Evenness Diversity
(ind *plant ") index (ind +plant_1) index
5 H H B #R AR Middle plants 14 2268.9 0.0707 0.1867 20 77.03 0.7811 2.34
e H B ZE R Edge plants 13 1677.07 0.0960 0.2463 17 39.1 0.7354 2.0835
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Table 4 Population production of major insect pests and natural ene-

mies in middle and edge of cotton agroecosystems(kJ-m ™ >-yr ')
| PlEARAR AR
Ttem Middle cotton Edge cotton
Hi H 2 4R 2nd generation 0.254 1.781
Cotton 3 4 3rd generation 1.5921 7.675
bollworm 4 £ 4th generation 0.0998 0.351

44 Total 16.276 9.807
i B Seedling aphids 0.849 1.644
Cotton {RIF Summer aphids 810. 440 894.956
aphids FKEF Autumn aphids 4.096 3.3248

44 Total 815.387 897.167
TERE RIS 22.31 16.78
Major Predacious ladybeetles
natural R 2.33 0.79
enemies Predacious bugs

A A P ik 29.81 14.42

Predacious spiders

AHAEVERFE 0.122 0.038

Parasites
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Table 5 Production and ingestion-utilization efficiency of natural ene-
mies communitysinsect pests community and cotton plants in the mid-
dle and edge of cotton agroecosystems(kJ -m_ > -yr ')

o R P 3 2

sk P FREFE R EB %
Firk Péﬁ{E Middle of Edge of
types arameters cofton p]fmfe cotton p]:antc
Kk HepEHh 52.98 28.55
Natural AR ANED (%) 15.25 8.09
Enemies community
g 0 1454.11 1477.17
Insect AR AR % 8.64 12.35
pests community
Hadk ﬁﬂ:ﬁgfﬂjj” 39460 46450
Cotton R Y 4300 3770
plants ?‘Fﬁ{é%llﬁﬂ&"ﬁ%") 0.945 1.340

1)Production . 2) Ingestion-utilization efficiency . 3)Cotton plant produc-
tion, 4)Lint production, 5)Light energy utilization efficiency -



94 NooA A&

P

PO I

15 %

A1 AR FE DR AR ) RO V& A 7 0 ROk 3 IR
FEEERHGEREA A Z) BB AL T8 H A |, 451
AR )Y 53. 8820 F153. 0504 5 i B4 sh BEE
A7 R R AR AR (R B R R 28) 23 1) D
)Y 1. 015 A0 1. 459 4% U H A S AR 1
REAI A e 1. 42 £, SR g s 1. 177 4%,
(B F 3% RO AR B 8 3 55, R AR 7 &l 2D
12.32%.

A Ao H A A AR AR S AR R R
L RTERHRERY I 2 2257, AU FA 2% S50 H )
Mbk B3 R KRB A2 R KRB F A 25
2 AR % HR B B B A AR L T 34 AU IR
ARG e A=At 45 PR BLAY PREEESCE I, S 20
PR E BBRE A E T H AP 8] RSORR v A9
ZAEPEAR TR HE v 0 5 AR A G vk i) RSO o
X PR AR T R T BRI X AR AR 9 O T A
FAREN, Fer T A A= 1 RS0 B S (e S SRS 2
PR ) fE ™ B {3 SRR = Bl TR 2R3
ERDAGARR A EE A5 2 MRS R 3G - et T
A B L R ELIURE I S W R <27 B A BRORE T 154
f XA TR TR F S e ) R ORI A 22
SRS AT US4t S I F 7] ) SR R B

D GBUNHE 7= 1) BB IN D A A= )R P A 52
AL, IR LR D - I FA Stk 21U
BRI 2 AR A s TR AP ) 5 3
PR A= 77 He AR F A ) 2AEG s 56 4 A0 E A
()75 » B A2 77 H AR H AP (G il R v o
2R IR B A M 8 DX PR R A 7 70 B 2 AR A )
A G TIT R FE QL M R B4 e | IR B A Sk A
PR LA P R B, R TR E A b
FEAE = IR RN s HL kT B AR R DL e
AP R R BER e AT S MRS P AR R A 7= 1 7
T NGEY - AB R BB BN ASHF SR
DGR AR SR, B AT REA AR L G
A R —F AL [R] A HE s G0N Y — ZR FURFAE AN

IR RCR TR BEE SRR A A e e
HA TR M, 28 /D TEAS TR O H R A i . Xt
] RE SAHFFERR HRUEE (I AR ) R/ e 100, o]
BN IS DU Ve A St A e By THT

TR
EE P

1 Andow DA. 1991. Vegetational diversity and arthropod population
response- Annu Rev Ent, 36.561~586

2 Bedford SE; Usher MB. 1994. Distribution of arthropod species
across the margins of farm woodliands- Agric Ecosyst Environ. 48
(3):295~305

3 Burel F» Baudry J. 1995. Species biodiversity in changing agricul~
tural langdcapes: A case study in the paysd Auge; France. Agric
Ecosyst Environ,55(3).193~200

4 Dennis P and Gary F-1992.Field margins :can they enhance natural
enemy population densities and general arthropod diversity on farm-
land- Agric Ecosyst Environ:40(supp-).95~115

5 GeF(X %) Xie BY (M%) Ding Y-Q(T #H4k)- 1998. Ef-
fect of notillage on energy flow in cotton agroecosystem- Chin J
Appl Ecol (N FIERZ4R) . 9(2) :150~154(in Chinese)

6 Ge F(jZ lh%) » Ding Y'Q(T%I‘E/’() 1997. Functional features of
preserving natural enemies to contol insect pests in intercropped
cotton field ecosystems- Chin J Appl Ecol (W FIAEZS21).8(3) .
295~298(in Chinese)

7 GeF(Xk %), Ding Y-Q(T#4K) - 1996.Studies on the correla-
tion between the structure and function of insect pests community
and natural enemies community in cotton agroecosystems- Acta
Ecol Sin(*EZS%4R) - 16(5) . 535~540(in Chinese)

8 Jasteraki E. et al- 1995. The influence of different types of grass-
land field margin on carabid beetle (Coleoptera:Carabidae) commu~
nities- Agric Ecosyst Environ.54,195~202

9 Laurance WF. 1997. Biomass collapse in Amazeonian forest frag-
ment - Science, 278,1117~1118

10 Laurance WF. 2000. Do edge effects occur over large spatials?
Trends Ecol Evol,15,134~135

11 Ma S-J(Sith5g). 1990. Edge effect and edge ecology - Ma SJ(5
22 ) ed- The Perspective of Modern Ecology- Beijing: Science
Press- 43~~45(in Chinese)

12 Murcia C- 1995. Edge effects in fragmented forests: implications
for conservation- Trends Ecol Evol,10,58~62

13 Odum EP- 1989. Field experimental tests of ecosystem-level hy-
potheses- Trends Ecol Evol,5.204~205

14  Paton PWC- 1994. The effect of edge on avain nest success: how
strong is the evidence? Conserv Biol,8.17~26

15 Restrepo C, Gomez N.1998. Responses of understory birds to an-
thropogenic edges in a neotropical montane forest- Ecol Appl. 8.
170~183

16 Siemann E- 1998. Experimental tests of effects of plant productivity
and diversity on grassland arthropod diversity - Ecology » 79, 2057~
2070

17 Thorwley JHM. Hesketh JD-1973. Growth and respiration in cot-
ton bolls- J Appl Ecol . 6,315~317

fEEEA X i 55,1963 4 L1 BB L i i
AN, FENE R dESENE R AESHEERR, KRR
70 255 - E’mail;gef@panda-ioz-ac-cn




