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Space-time dynamic distribution of species diversity and dominant
species of ground-dwelling beetle and spider populations on wheat
crops in different agricultural landscape structures

LIU Wen-Hui HONG Bo HU Yi-Jun HE Da-Han™~
(Agricultural School, Ningxia University, Yinchuan 750021, China)

Abstract [Objectives] To determine the space-time dynamic distribution of species diversity and dominant species of the
ground-dwelling beetle and spider populations of wheat crops in different agricultural landscape structures and to provide a
theoretical basis and method for improving wheat production and wheat-pest control. [Methods] Based on a survey, we
simulated the spatial and temporal dynamic distribution of carabid beetles and spiders in wheat fields under different landscape
structures using the species diversity index. [Results] A total of 5 683 beetles and spiders comprised of 17 families and 92
species were collected in wheat fields at Yinchuan with different landscape structures. Spiders and carabid beetles respectively
comprised 15.61% and 31.15% of this total. More complicated landscape structures had greater species diversity than simpler
landscapes. The index of the carabid beetle’s diversity was high in early May, then fell before rising again. Spiders’ diversity

index was high in late June after which it remained consistently low. These trends were mainly caused by the effects of
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irrigation on ground-dwelling spiders and beetles. [Conclusion] Numbers of Chlaenius pallipes and Pardosa astrigera were

much higher in complex landscape structures than in simple landscape structures.

Key words ground-dwelling beetle and spider, species diversity, temporal and spatial dynamics
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Fig. 1 The diagram of landscape structure in study area
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Ningxia University.

SMBSEMEREZERXA Shannon-Wiener
SEMERBARX H=3(P/InP) , KFXF Py
RRSWHPIRER kK £EMFHIAWEE n
NEMHRERERN LR, SNEBEER(R
¥BES | 2006) ; Di=In(n)+YPiInP;e EfF n 2%
R AR REKE PR i KHRELN
R £ 3t KRBTSR A9 LRI

SEMRRSE : RAZSELRAEFN
Duncan’s fTEREZHTEEHR T,

THHSIAEURAEBERES &
( CoKriging ) LAZE[E] AN EAt , RIAR
MBEME A EZRBNEHE NXELEEN
RARE[BTEREENERES L HEME
MEBEERAAN ERAZBERESEE. B
BEREESNZRRE NHEISTNREBD
MEMR LE#THHAAILE EEOELDR BN
i, BOREAMNRAERBEEREEN D 7 E
(REAE | 2012 ) AN N EAL (10
mx10 m), FitFPERMNMEE  TERVERY
MEEMNTREZERR ARESmEZEL
AAMARRFEREBHHZE D H , BMED
F2LL ArcGis10.0 BT Ko

2 HRESWH
21 AERIFEMEH S

Hxt 4N, ®kEL 20 SREABIR , Hep
HAXNERERLEN (B 1:C,D)&5 R, H
WEERLEW (B 1:A,B)10 R, FH@E
AR 103281 m’, FERRGMBW2LLAE—RA
PEXWENEHENESR SN HESERS
BIH 2.218736 F 2.170776 , WX L EGiFHF

EREXHRRG , SNLHETREL SNS
BEMEIE B B 2.07795 F 1.906672, =M B
HEREFSENLBEEHRENERX K1),
MR SENSHEMERSYRSHEEEREEMR
Ko BENYMSHEMEREITRE 4 TEN
BETPYREEEERCAFEEEMER
(F=3.602 , P<0.05 ) KZELHRE WAL
—BANENBEEFEEZNBREZEAERT
EF MERZLEDHNTEREIR KRG Z
HoFEEEMER . RZLESHNTEKR
EXRRGZAERTEE, HASMERMLRE
EHX, HSHEEERBELE,

2.2 BEEHYMFHLE K

ZPE , HEKINEZHEEPHRFRA
Wk 17 &, 92 7, 5683 3k, ¥k, SERH
MEBE D B & EMEEE 15.61%. 31.15%
(&2)

2.3 EHrYHREA RSB MF S FEE

231 YMZEMREBEESH WE2FAR,
RUNEHBRNEXNFEERGNR =T E—
RIBEXR ZHbKRPRNPED TS HFER
NHREL Ht 2 MRAEHBRNEERNFE
XS HEMRIE, TEARZIZRRGINKE
TR SHEMERSER  HAXTHARGFRRE
TREEFAFEXVTAREEX , Bl IEENR
RERZERKR N EEMEDAN RN E—
SNSHERERY. MEDZRZNIUER
PR SHEEERRENRETRERFEXXH
MEERLAIRIE  SEEYREERLEHIRLX ,
ZHARRS T8, FWERY BUESIFIH.



R BB Z3R Chinese Journal of Applied Entomology 2014, 51(5): 1299-1309.  DOI: 10.7679/j.issn.2095-1353.2014.154

x1 FRRLEWRIEEHHH
Table 1 The analysis of different agricultural landscape pattern

BEHX SMSHMER
o Diversity index

RURBEIES  pmmonp o, WRSHELER

Dominance index Diversity index

Survey area of landscape of landscape Ratio of crop area of species
4R
_q: = Ex%5 2.170776 0.227119 24 2.456805
Ping Ji Bao farm
[= PRV~
R=ELYG 1.906672 0.395913 8.8 2.356768
Jun Ma Chang
TR —
RELAE—F 2.218736 0.124635 8.3 2.552947
Helan red star team
TAIRRKG
The e_xperimental farm of 2.07795 0.266171 17 2.369845
Agricultural School in
Ningxia University
#2 ZHBEEXHWMENIH
Table 2 Distribution of species of pest on wheat crops
B Ynfp BeE
Family Species Number
% 5 % Melolonthidae; Cockchafers 4k K B#$ 4 Holotrichia oblita 2
§2 2 45 & Maladera oratula 2
& fR Cetoniidae HE7ft$& % Potosia brevitarsis 8
B& %% Aphodiidae Leach B2 Aphodius rectus Motschulsky 31
&R Scarabaeoidea XI5 5% 488 Onthophagus bivertex Heyden 1
RERL Cicindelidae 2R Cicindela kaleea Bates 262
SR Carabidae EEF L Chlaenius pallipes Gebler 1086
B AE% S F Pterostichus gebleri 241
F4t& 2 25 Calosoma chinense Kirby 26
E2 5 B Harpalus griseus 7
5825 B Harpalus crates Bates 3
B (5% 5 F Scarites terricola Bonelli 3
B R LE S 25 B Martyr alter Semenov 42
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HE R Chrysomelidae

B M-EHR Eumolpidae
INERR} Elateridae

= T B # Buprestidae Leach
UL AL Tenebrionidae

B[ & Coccinellidae

KE R} Curculionidae
&R Meloidae

FRA R Staphylinidae
IR Labiduridae
B%k Spider

FH BB Harpalus pallidipennis Morawitz

L1452 Harpalus froelichii Sturm

/NABE SR Agonum nitidum Motschulsky

B %8 £ =M B Diorhabda rybakowi Weise
FR4E R B MR Chrysochus chinensis Baly
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FEETH Agrilus viridis
RELERRER Crypticus rufipes Gebler
ZETE R Sternoplax setosa setosa
/B Cteniopinus Yu et Ren
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% 78 Hippodamia variegata

+ £Z[H Coccinella septempunctata
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FEBEHE Mylabrs calida Pallas
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HZ<481% | abidura japonica

i8] /)» B¥k Erigonidium graminicolum
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E#¥k Pardosa astrigera
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Fig. 2 The spatial distribution of diversity index of carabid beetles and spider in wheat under different
landscape structure
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A. Ping Ji Bao farm;B. Jun Ma Chang;C. Helan red star team; D. The experimental farm of Agricultural School in
Ningxia University.
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Fig. 3 The seasonal change of diversity index of carabid beetles and spider in wheat
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Fig. 5 The spatial distribution of density of Chlaenius pallipes in wheat under 4 kinds of landscape structure
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A. Ping Ji Bao farm; B. Jun Ma Chang; C. Helan red star team; D. The experimental farm of Agricultural School in
Ningxia University.
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Fig. 6 The spatial distribution of density of Pardosa astrigera in wheat under 4 kinds of landscape structure
FEERY ; BEDY ; CHELE M ; DTEAERERIR R,

A. Ping Ji Bao farm; B. Jun Ma Chang; C. Helan red star team; D. The experimental farm of Agricultural School in
Ningxia University.
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JARESR Eucryptorrhynchus chinensis (Oliver)

THEER N E##E Coleoptera R RF} Curculionidae BEH, AR, KZF, WHKR. Adb. A,
Ik, BREE, T3, HR, OIS  BERE. TXHEE, HBRAEK 185mm, BBAK , B,
BEEHRER D R BRI 13 A BERADENECHE S  SRETEHER  KWPELAVEER
MNAZEWE, RBRUABHE. A, HRAR , ERHATRK, A1, EERE ; HYERRERE , &
FHAKRTBRIE , EEMHBRBUERT. ZBAT 2014 FEFEPER 2RI DA RATIRAE
KR T R
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