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Community succession patterns of pests and natural enemies in jujube orchard ecosystem.SHI Guanglu!, LIU
Sugi!, CAO Hui', HUANG Minjia', XI Yinbao!, ZHAQ Lilin*, LI Dengke®, FENG Jin® (* Shanxi Agricultural Univer-
sity, Taiyuan 030801, China ;2 Beijing Priority Laboratory of New Technology of Agricultural Application, Beijing
102206, China ;> Shanxi Agricultural Acadenvy of Sciences, Taiyuan 030000, China ;* Institute of Zoology, Chinese
Academy of Science, Beijing 100080, China).-Chin.J. Appl . Ecol . ,2005,16(11):2130~2134.

Through investigation and by the methods of optimal partitioning, principal component analysis, and one-or two-
dimensional ordination, this paper analyzed the main groups and succession trends of the pest and natural enemy
communities at a jujube orchard of Taigu area. The results showed that the communities had more obvious domi-
nant factors and temporal succession pattern. The first three principal components of the communities had a big-
ger variation, with an obvious follow effects. The community succession was temporally divided into four stages,
i.e.,in the periods of pre-budding, leaf expanding and blooming, fruiting, and maturing. The dominant species of

pests and their natural enemies were demonstrated.
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180 M A plant ™), BBy 25 BEA Y Fh8 5 B, MR
FE5RWREHMREE, WERRFALEE SO cm KK 44
~2 EAEMBA BT HENERNREMESR
ﬂ[12.20~24].

222 WE M LFEAMREMEE EHRCHERRE
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SHE), BRI FANREREEREYEIF —EHR
ERHTERSE, KU RENERAMRFNHRER
. REEAMAANTAA MRS EERE LENEX
WERNXE BEREMNBUER EEINFRMX
B, 4NSEITHE EEARREARHESRE.

223 METHREBFHERMRFYAE ERlRHT
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Table 1 Comparison of the temporal succession law of arthropod community in jujube yards
A HEREHE WERLHE FHERLHE OB %
Month Phytophagous Predacious Parasitic Total
sub-community sub-community sub-community communities
S N E H S N E H S N E H S N E H
3 34 482 0.5161 3.1885 23 288 0.5270 2.9842 17 35 0.9448 2.6767 74 805 0.5884 3.9469
4 60 813 0.5250 3.5180 46 417 0.5785 3.4903 19 55 0.8782 2.5857 125 1285 0.6059 4.3737
5 84 1028 0.5720 3.9668 57 642 0.5789 3.7426 20 74 0.9047 2.7101 161 1755 0.6250 4.6853
6 95 1109 0.6868 4.8151 59 643 0.5847 3.7809 20 85 0.9196 2.7547 174 1826 0.6373 4.8151
7 91 1067 0.6818 4.7537 59 606 0.5881 3.7677 23 104 0.9567 2.9996 173 1777 0.6335 4.7537
8 86 982 0.5897 4.0630 55 587 0.5770 3.6786 16 62 0.9201 2.5511 157 1631 0.6341 4.7103
9 63 601 0.5866 3.7532 48 519 0.5731 3.5827 12 40  0.9257 2.3002 123 1160 0.6325 4.4820
10 41 417 0.5451 3.2888 37 409 0.5586 3.3593 9 29  0.9361 2.0568 87 855 0.6114 4.1479

S DFE AR Species; N MEFFEE Number of individual; E ; 3 5153 Evenness; H: ZHEAETE E Diversity.

e B 55 R B Fh G 4 AR B0 B B ] A AL A
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B SBEEE, 8 B . EREARNEH, X
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EHEFEEHYERS, BEBERBIRE. B
BE, EHEREVREAMAHE, EXBHTARE
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EHRAFHERHRNEORERGHNER, T4 E
38 Bt TEREE 99.88%, AN I B AT By
R FhEE, R BT i F Bk /N & O B B U SR A ]
K, W HFEMEERHRME T 8, HREXHEHF
RAPBBEAREEL . B, KEHEFREEAE
WA, EFEUFNAREE 1 -2 FEERK.E4H
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WHEAHREHZLFE RN XX FES
A, MEREERMES, KURKEMEIE, £
KRR BB, RERHHRE, X EERER
ARIRER, NAEFS R RE.
3.3 REFEEHREREBEEENESE
—NENEREEEHEEENGESHER XE
BERUR T EoBhEMF R RN EERERK
AEABET, ARMEFTH, EHAMRBEEEMNFE
HMPBOEER R 1 TLUES, EERLREES,
%1 ESRAGERRHRERNY (0.2312). B
A BT R B S R 4R T LR IR AL, FF R R e R Bt
FMBHWUAEAE RE2FEEH FE R K.
ME2FESBERABRKHERLEES (0.3055),

#2 TEEBANXIMEFPZERENN I M EHBOAFEE
Table 2 Loadings of major pests and natural enemies on the first three
principal components

w4 &} Pests 74 K Natural enemies
Specis Yl Yz Y3 SPCCIGS Yl Yz Y3
P1 0.1829 -0.2464 0.1763 El 0.2786  0.0273  -0.060
)] 0.0849 0.3055 0.0562 B 0.2808 -0.0002 0.0452
P3 0.2311 0.1392 -0.1245 E3 0.2121  0.1169 0.0583
P4 -0.1729 0.1533 -0.0579 E4 0.2546 -0.1245 0.0399
PS5 ~0.0069 0.3451 0.0839 ES 0.2003  0.1732  -0.0825
Ps -0.1398 0.1763  0.0052 E6 0.1805 -0.2522 -0.1219
Il -0.2024 0.2470  0.0784 E7 0.1245  0.1481 0.2669
P8 0.1758 0.1829 ~0.2522 E8 0.2669  0.0510  ~0.0274
P9 0.2068 -0.1667 0.2306 E9 0.1791 -0.0047  -0.2965
P10 0.2053 0.1991 0.0434 | E10 0.2080 -0.0470 0.3064
P11 0.1263 0.2073 -0.1844 || Ell 0.1624  0.0065 0.3631
P12 0.0410  -0.1045 ~0.2960 || EI12 0.0559  0.0992 0.3739
P13 ~0.0847 0.3128 0.0531 || E13 0.1702  0.1882 0.1075
P14 0.0725  -0.0923 -0.4016 || E14 0.2006  0.2142  -0.1790

Y, : %1 E48 1st principal component; Y5 2 £ 4 & 2nd principal component; Y3:58 3 £
4+ 3rd principal component; PL: KEM 4 T. viridis; P2 RS R EY Quadraspidiatus per-
niciosus; P3: JE TC B WY Preudococus constocki s P4: B & T Serica orientalis; PS; X KR
Seythropus yasumatsui ;P6: &5 B Pleonomus canaliculatus 1 PT: & B Agriotes fusci-
collis ;P8: K E 8 Adelpporis fascitticollis; P9: KB4 Erthesina fullo; P10: BB Crido-
campn flavescens ;P11 TR NER Ancylis sativa s P12 B/NE 0B Carposing niponensis;
PI3. K 5 Wl Sura jujube; Pl4: R B ¥ 8 Terranyehus cinnabarinus; El: fo X P A
P. japonice ;E2: RE B WH A Stethorus punctillum ;E3: M5 T Calathus halensis; B4, K
BE W Calosoma mazimoviczi ;ES; INE ¥ Orius minutu ;E6; W3 Lasius fuliginosus ; E1: %
BEES Typhladromus unigaris ;B8 EIE/MBY Erigonidium graminicolum ; E9: 4R ¥
Lycosa sinensis ;E10; ¥t INBR Anysis saissetiae E11 ;35 1 S /ME ¥ Megasty; E12: $h/0FF B
% Chelonus chinensis;E13; WER RS Trichogramma dendrolimi ;E14: LIGEE Chry-
sis shanghaiensis . T[] The same below.

HKE(0.3451) B 1(0.3128) . EfTR®RE 4 A
TH~5 A LA FEREF, ¥ FEOFEMUE
KMEIFGBEARKHRERD (-
0.4016) . %% 1| R ERE R A 10 R L, EEE
HTFRAIBIMARARGHEARS, EREHRE
BREEMEMNBE FoHXCERZTER
5:(12,20) ok B4/ B - 0.2960) = H H i
(—0.2522)FIRR B2 8% (0.2306) . ETREEERM
BEER FEREEERRERERAY, BERE
HHRREHIER.

ERYGUBEEFNE 1 EHBEABRAHRE—
BERMFTREEINHEERE, RS R HH
H(0.2808 ). fa £ Bl H (0.2786). X & /) B #k
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(0.2669) KEHH(0.2546), AR P TREELEMN
R W R SR E R BB R IE S /EA . X
F2ENBERAERMETEH PHBER (-
0.2522), ZFBEHEEX, HENREE, HIMEI
MR E, BHFMEK, ATIERKFHERER
SRR MM E A A B TR B AR AL
R ME 3 FHBERHRKNEYE/NE0.3064)
#0980 /NE (0. 3631) B/ IR 2 (0. 3739) . B
TR o 28 I 5 39 B 4 B andk /80 B R R
INEBRE FEF L.

#®3 BEBROXIEE 3-10 AR 3= BROBTTE

Table 3 Loadings of the pests and natural enemies community on the
first three principal components from March to October

Efﬁ’ Month Y] Yz Y3

3 -6.5583 2.7241 -0.3350
4 —4.9020 3.2422 -0.4301
5 3.8223 2.9394 1.8122
6 2.6054 3.9749 0.4327
7 2.1733 -0.8371 —2.6385
8 2.3255 —1.8434 -3.5927
9 0.4909 -3.3767 2.4221
10 —0.6569 —2.8234 2.3294

3.4 HEEFEEHMREBEERENHEF

HE 1A, REERMREBEEEN I E
s BRI SHERAR K. B T W, BE AR Y 3R,
R ERMREFE TSP ERRIE I
K, BEBERAREER N, X —3IEE T X
5% 2= 18] ki ) s e 1R] B g9 R R K
RERLEHIERAMSRZG. BB 2 P BT
IAEMA 1R, EREERMREBENERET S
H5(3,4).(5,6).(7,8)F1(9,10)4 MRS ER . RSB
1 AR AR, WA BB RER T REPRL
A RRA B P | Y 3 BRSNS I R RS T iR A
W5, ME N & E R R RO MERRRY K
RSN AR D, BTGB A SRR E A Y S B AR 41
XX FUEOL, B BB BT BRI R RN R
FALHRARRLME, BEEREMRHOFE, KX
BERENEE RE 2 W EMHEERIT S FESL
R, B BB S B AT R B, KR AP
RATRIBR, ¥ RBEEREUERK  ZB B S P
B, BREERMRETL L EDFHEL RN E
¥R, ZREMBSEOERK, E#EE L RE
ARERESINERERY, KB TFRYE
H,SREHE, B AR ERF LB, Rkt
WZHEZ, ERA RN BWENMSH, BEHSH
H.EEENOERS, B BERIEE, AR
E, ERERPHRAFAHE RS 4 WERER

RS, B B A EEE REN/NE O R ERE /S
B, EERE, KEMTHABEHBEHEH K E
BRI RGEE 12 F4EH.

B1 ZEFLSREBENFERS—EETFE
Fig.1 One-dimensional coordination of pests and natural enemies com-
munity at jujube yard in different times.
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Fig. 2 Map of PCA coordinates of pests and natural enemies community
at jujube yard in different times.

<>

4 W

W e — Rl I U R B R B 5 F T AR
EETARGE EXHNESRET, EREREME
FEREEEZBRARSHMRBEFANE. T#M
FAR X 7 TR B AR, Xt T S R S T 4
Ml EZEESHERERENERN. BEdEH
B EINES BE ST, LT SRR E
BAMREBEEEMEZY MY ZEER. XA
FATROABERTHAEESNE, MATUES
HRA B W HPEFT R & 715 3, AR EER
RNRESBEPHFENELSE AL B3 2EHTF X
W, A E BAR SREE R F BB R, XA
SRR . AT R E RS RS
HEARR KR BN, A THEXERFLED
MEZEEIREXN R, BB T HEEEMIENRES
KB 1 g R, BEE R A R, TR F
BRREBE TS MR R RSB, A



2134 A I

iy

2%

# 16 %

FLAR0R Y BR B J0RY . 5 26 45 SR X A B SR i AR
FHFAE LR A HE SR SRR RS R AL
HEREEN EFEN A EFRERMBEENREN
BEMOFE SRS, KA HER G RYEMHELS
BB E S E TR B R, B R T R
FAMREENEM ST, AT AR E%¥
172 A 75 DR 3R X A ] A 0y R g 1Y R, T 4 o
ARG EIRET A F LYW R, WA AR
g2 AN H A F R A SRR AL 7R R

2

10

11

12

13

14

15

16

17

18

19

20

Anderson TW. 1984. An Introduction to Multivariate Statistical
Analysis. 2nd ed. New York: University of Illinois Press.

Brocon JH, Nicolctto PP. 1991. Spatial scaling of species connec-
tion : Body masses of North American land mammals. Am Nat,
138:1478~1512

Brown JH. 1973. Species diversity of seed-eating desert rodents in
sand dune habitats. Ecology,54(4);775~787

Dai X-F(&/MR), Guo Y-Y(ZE-TFJT). 1994. The principal compo-
nent analysis of Helicoverpa armigera and its natural enemies
group. Sci Agric Sin (FFE M B2E),10(6):23~26

Gao B-J (B EF ), Shen S-G(HEEY), Wang ZW(FEIEX), et
al .1998. Studies on the temporal structure and dynamics of the in-
sect communities in gardens. Acta Ecol Sin (ZEZS2£4R), 18(2).
193~197(in Chinese)

Goodman D. 1975. The theory diversity-stability relations in ecolo-
gy. Quart Rev Biol,50:237~266

Grang W, Bimey EC, French NR, et a/.1982. Structure and pro-
ductivity of grassland small mammal communities related to grazing
induced changes in vegetative cover. J] Mam, 63(2) ;248 ~260
Grant WE, Birney EC. 1979. Small mammal community structure
in North American grassland. ] Mam, 60(1):23~36

Heske EJ, Brown JH, Mietry S. 1994. Long-term experimental
study of a chihuax desert rodent community: 13 years of competi-
tion. Ecology,75(2):438~ 445

Jackson DA. 1997. Compositional data in community ecology: The
paradigm or peril of proportions? Ecology, 78(3):929~940

Levin SA.1992. The problem of pattern and scale in ecology. Ecol-
ogy,73(6):1943~1967

LiL-C(F#&), Li LZ(ZEM 1), Fan Y-LIEKR), et al.
1992. Chinese Jujube Pests. Beijing: China Agricultural Press. (in
Chinese)

Macarthur RH. 1955. Fluctuation of animal population and a mea-
sure of community stability. Ecology,36(2):533~536

Macarthur RH. 1964 . Environmental factors affecting species diver-
sity. Am Nat,98:387~398

M’ Closkey RT. 1976. Community structure in sympatric rodents.
Ecology, 57(4):728~739

O’ Farrell MJ. 1980. Spatial relationship of rodents in sagebrush
community.J Mam, 61(4):589~605

Pei X-C(EE#), Xue H-R(EEFIE) . 1998. SAS and Its Applica-
tion. Beijing: China Agricultural Press. (in Chinese)

SAS Institute Inc. 1998. SAS Language Guide for Personal Com-
puters. Cary, NC.

Shannon C; Weaver W. 1949. The Mathematical Theory of Com-
munication. Urbana, IL: University of Illinois Press. 117

Shi G-LUW¥63R), Zheng W-Y (¥8FE X ), Dang Z-P (3 ELE), e
al.1994. Fruit Pests. Beijing: China Agricultural Press. (in Chi-
nese)

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

Shi G-LUTHHR), Cao H(H ), Ge F(Z 1), et al. 2002.
Studies on the diversity and insect community in different inter-
cropped and managed jujube yard ecosystems. Sci Silv Sin (FRIFL
%,38(3):94~101(in Chinese)

Shi G-LUTHHR), Cao H(H  #),Ge F(R  1#), er al.2002.
The dynamics of diversity and the composition of nutrient classes
and dominant guilds of arthropod community in different intercrop-
ping and managing jujube yard ecosystems. Sci Silv Sin (#K Mk B}
%£),38(6):79~86(in Chinese)

Shi G-L(Ji J64%), Liu X-Q(XI B ), Wang M-Q(EFE ), et
al.1998. Studies on the structure of the insect community and the
effect of integrated pest management. Sci Silv Sin (BN BL2E), 34
(1):58~64(in Chinese)

Shi G-LUWYEHR), Xi Y-BUERE), Wang HX(EEF), et al.
2004.The diversity of biomass of arthropod community in jujube
yard ecosystems. Sci Silv Sin (R B2, 40(2): 107~ 112 (in
Chinese)

Shi W-COEA ALY, Liu X(XI 1), Xie HGHf  #£) . 1999. Studies
on communities succession and control of apple pests. J South Chi-
na Agric Univ( I R0 K2 4)), 12(2): 137 ~ 144 (in Chi-
nese)

Simpson EH. 1949. Measurement of diversity. Nature, 163:688
Stapp P. 1997. Community structure of short grass prairie rodents;
Competition or risk of intraguild predation? Ecology, 78(5):1519
~1530

Strauss RE. 1982. Statistical significance of species clusters in asso-
ciation analysis. Ecology, 63(3):634~ 639

Tan J-COBLST A ), Deng X(FX fik), Yuan Z-M(E ). 1997.
Structure and seasonal dynamics of insect pests-natural enemies in
Nanyue tea plantation, Hunan Province. Acta Ecol Sin (£ 7%
%), 17(4):341~345(in Chinese)

Tan J-C(BBHA), Deng X(XB  fiK), Yuan Z-M(FE ). 1998.
Community structure of insects and spiders in different types of tea
plantation. Acta Ecol Sin (*EZ& %), 18(3):280 ~ 284 (in Chi-
nese)

Zhao Z-M (X FHHL), Guo Y-Q(FFHK 3R ). 1990. Principle and
Method of Community Ecology. Chongging: The Chongging Branch
of Scientific and Technological Document Press. (in Chinese)

Zou Y-D(#BZSH), Bi SD(H¥FRK), Zhou X-Z(HAKEZ), et al.
2003. Dynamics of the pest and natural enemy communities in
peach orchards. Chin J Appl Ecol (S FEZSZEM), 14(5):717~
720(in Chinese)

Zou Y-D(4RZ ), Zhou X-Z(JAE Z), Bi SD(EFHK), et al .
2003. Three-dimensional distribution pattern dynamics of Ery-
throneura sudra’ and its natural enemy Erigonidum graminicola .
Crin ] Appl Ecol (L Fl H A5 %4R), 14(9) : 1485 ~ 1488 (in Chi-
nese)

Zou Y-D(4FZ ), Bi S-D(H5FF), Zhou X-Z(FARZ), et al.
2002 . Geostatistical analysis on spatial pattern of Erythroneura su-
dra and Erigonidum graminicola . Chin J Appl Ecol (M. F 252
#),13(12):1645~1648(in Chinese)

Zou Y-D(4RiZSM), Bi S-D(HESFZ), Chen G-C(BRFE#), et al.
1998. Influence of natural enemies on population of Aphis gossypii .
Chin J Appl Ecol (V25241 ), 9(5):499~502(in Chinese)
Zou Y-D(AFZ5), Meng Q-L(F KT ), Geng J-GEKUEIE), e
al. 1995. Relationship between distribution pattern of Aphis
gossypii and its natural enemies. Chin J Appl Ecol (FLFl HE 5%
%),6(2):172~175(in Chinese)

Y@ JTOGAR, B, 1960 SF A4, WL, 882, MW,
FENHBRATSERZSBEHEAR, RERPF R 110
25, BR¥EAREE 5 . E-mail: glshi@ 126. com; gl. shi@
163. com; glshi326 @ yahoo. com. cn




