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Abstract: This paper was aimed to discuss the effects of intercropping aromatic plants on the temporal structures of
arthropod community in pear orchard. Intercropping Ocimum basilicum L. (Trl), Tagetes patula L. (Tr2), Saturela
hortensis L. (Tr3) in pear orchard were carried out as three treatments and natural sward (Tr4) and clean tillage (T15) as
control. Based on optimal partitioning method and cluster analysis, the temporal structures and relation of arthropod general
community, pest sub-community and natural enemy sub-community were analyzed systematically in the different
intercropping plots. The results showed that the community composition and dominance species composition of the arthropod
general community, pest sub-community and natural enemy sub-community were significantly different from each other
among different treatments. The individual number of community and dominance species of the arthropod general
community, pest sub-community showed a skewed distribution and natural enemy sub-community, however, a normal
distribution. The individual number of natural enemy sub-community peaked from late June to mid-July, posterior to that of
the arthropod general community and pest sub-community. In most stage of the pear growth, individual numbers of pest sub-
community in intercropping aromatic plants treatments decreased from mid-April to last August and those of natural enemy

sub-community increased from last April to last June, compared to that of natural sward and clean tillage treatments. The
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trends were similar to each other in the individual number of arthropod general community and the pest sub-community. In
the case of the pest sub-community, the treatments ( species used as an intercrop) recorded differences in diversity when
the fruits were green and differences in evenness and dominance when the fruits were ripening. The optimization stage of the
arthropod general community, pest sub-community in the different treatments of pear orchard were divided into five stages,
namely, initial development stage (last March to early April), development stage ( mid-April to mid-May) , fluctuation
stage (last May to early June), stationary stage ( mid-June to early August), and decline stage ( mid-August to last
September) , and natural enemy sub-community were divided into three stages, namely, development stage (last March to
early June) , stationary stage ( early June to early September) , decline stage ( after 20 days in September). But significant
difference was observed in time range, quantity and structure characteristics among the different treatments. The clustering
distinctness of arthropod general community, pest sub-community and natural enemy sub-community suggested that the
individuals, abundance, diversity, dominance and evenness showed discrepancy in arthropod community during different

stages among different treatments.

Key Words: pear orchard; aromatic plants; arthropod community; temporal structures; cluster analysis

TET OIS [E) A% R R AR I B BRI Z — , SR T R AR I (RS A 938k B 5715 FBesh kv A EL AR
FAROR 3 HIRABRFA BT T 1005 IS M RE VA 1 R A R R ML , 98 7 TR V& 19 B2 4% O ] 6 3R B v 2
S 10 3 FER 8 B WAL ST LR T 30 R s A B 0 4L S T BB AR, DAGE RS
FAEYLEEIRBEMXIH . Greg Spyreas*! il Nicole John Bone'™ % /N [F] A i 4 My B ¥4 (9 45 ¥ | Th BE R Bh 25 A7
BFE SR T 15 Rsh MR v i ) S A o DRAR ) S5 %3 7R RIS U U 15 Fie sh W B o A i) AR 1 L 3
REE M SAEME R E SRR SAREEAT TRE , KBS LR S SR SBT3 B
JEEREVEB A /IR Ao TR RIS o 2B 45 e g W A V8 2 R 6 8 S R S AT AT, HLAR AR B Y
AT LT B, ARiE S Hesp ARt At 2 b A g b B A s M A A A AT R 2 DA
S TS e v A s 1) 3h 25 RERRT 2 4 AN B A R L B SRR A TR . TR IR
WRANZH BE 55 E A e BBl (R4, 3of B B 3 5 Sl 0 e v S 4 B L ek 1) 3 25 AR AIE B B2 i BT ST AR AR 2 L B4
T o BT R A SRR 0 SR B S AT T 33 X A 3 A A T 4 IR o A e AR BB LR
BRI EL R R AT T, A TEBUR AR A R R, WA L RS B )R X OSSO F (S5 e 3 F B — XL F
5 RBETER PR SARL, (ER A A Be S BR 5 %0 R X A7 1.3 22 5 5 AL bl IR 4R 55 A A 4 T RS 5
38 R B AR BB LR BT R AL P PP AR AR A 25 AR AR S ) R AR RV i A o AR SCTESN R 05 A
Pyl X 5 IR B R VA SE R RRAE ) 0 SR M R ARAE ) AT ST MO SR , B P BR300 MBI R 280k,
BRI AL G 55 A A A DXV B sh My ik v | 3 SR R AR R RO A% B o ) S S ML AR LR, 95 A
Pt SR Bl v B L P AN B R A B AR BERL AR o
1 #HRFTEE
1.1 5o

HHABFE N AR TR K MR R A E KR S T2 . % T 2005 FEBE AR HLUGEFE
Mo VL, RN E SR Pyrus pyrifolia (Burm. £. ). cv. Nakai] 20 44 FRITHEN Sm x 6m; B K
fatt ;s ¥ SR DL B ZOR AT B
1.2 5ib 3

I S AR XA, KKK 2 # ( Ocimum basilicum L. ) [AIEIX (Trl ) (LA FE( Tagetes patula L. ) [d]
YR (Ti2) F AT (Saturela hortensis L.) [EAEIX (Tr3) | B4R H X (Trd) F47 BT HF X ( BP & ¥0 K BRI,
Ti5) o BEMLIX A B, 3 IREAE A B X (IAK/NX) AN Sm x 666. Tm , [BI R Y B 55 R 80% LA Lo [
HYTREMEE | ARERZEFH, FHRRKES 10—15em i (3 A L A) BAEAZETTE, HRITHE

http ://www. ecologica. cn



4580 g & ¥ ik 30 &

0.2m x 0. 3m, KA FAT P BBREL , SRIFIEINE X T
1.3 FEEHE

R T 2006—2007 4E#E4T . B4 3—10 A 43R 10d 87 | IR B mF e . Z4RRE Ly
JEEh i RS AR R A ) 76 5 M BEIK 2 BIFE IR 5 AIBURE B A e BUA IR R PR OB 5 R (R A
P —3) HTIRIC. BB 2 min AR E_EIESERBTT S, R G B ECR (79 B .k 4 4>
TAL, BT AL B b T 3 2 KRR 12 ANBEIRERAL, BB 0. Sm [ 1—2 EAAL T 4%, 105
FIA R R BRI AR AR B 5 FUR2S 18] (R LASD ) S5 R s A2 A & o 78 5 ANAC K 43 51 2 B
5 RBURE RIS MW HBEESBOM . BEESWOM O 0 BA2 12 cm, 7 20 cm) ¥ TRZREEHETE 0. Sm &b ; Xt
Hh A R Sh RS AR R A ) FEARAT A B P4 16 A0 b P Rt £ R BURE B ML
R 20 (M HEAZ 30 em, 50 em, FIEH G R AL HIVE) , 8BRS P s A % RAE Y 22— & 4 Bl =
W TS E 4328 B 2a SEHE, ST Tk W S A S5 5E .
1.4 BEESSHRERAE 317 ik

B T B R IE S S G T B AL, RSASSREAE e B, 23 AN Ge it 43 BT 45 AL 3RS B sh W B %
ERTBEMRRURESEWSE .

(1) YFEEE  BREHYAHOEE , REE AR S DM SN E % S FR.

(2) AHXFFRERE(p,)  p, =n/N,HH n, REPEE i MIRAMEREE, VS MEE

(3) ZAEMEREE™ R Shannon-Wiener 44777 15 , FASHRER M AR B9 MA t BUZE ELME AR B 2 7, R

WM, SRR H = - 2pilnp,«, (i =1,2,3,-,5) ,HHp; = n/Nsn, JHlEEF S i M4
RIBCR, N 9 B MR

(4) BEEHSIBEIEE RS AR 02 BN B SRR, Y Pielon ™ AR5 J = H/H,, = H/
InS, Horp J NS BE  H R ZREER B, InS S Fh2E% S BUE AR HL

(5) DRHBEFRE BEHL 0K B A 1R TR [ Fh 4 %, LA Simpson FEHER: D = 1 -

3 [ 0] s RO N 8

(6) BALArE] IR R R A B LA B sh A2 5 808 AT , I R PR 3 3, 4 U A B8 46 R , %
JE SR HHE R IR ZE AR A TRV AL AL B , K H 728 22 0 I , THAR 45 70 1 B oA 1 528 2 ROk g 199 43 381 L, B0 DA
BN AR 2= HI MR I B0 0 BB 2381 R

(7) BERGRE UTKSWEE AR S MEE(N) DR EEE(S) FBE SRR (H) M
PuEE (D) FIA) BEFE R (J) dats, LAEE B 310 P, SR S (L 55 | SR FIBR IR BE B EE R 19 IR
TR R LT RGER K,

JEAGEAE % FH Microsoft Excel 2003 F1I DPSv8. 01 fj4k{4-Ab3H
2 BRE5SW
2.1 BT YRR A S-S AR P AR LR R

(D) BEHAR I REWE N RIGHARA T R EE , W15 B R Bsh Yy B g 11 3 37
FL48 F 11833 MK (K 1) . iz TR HE (Homoptera) \ 238 H ( Hemiptera) \§3# H ( Coleoptera) , #f3# H
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Linnaeus ) FI a2 B H ( Propylea japonica) , #i%F =E BB 43714 0. 126.,0. 121 ,0. 12 F10. 098, F RV 7 H
23 B} 30 F 10106 A4, LAF B 233 B A B b 3, #HXF F BB 4351 0. 565.0. 119 F1 0. 115, fR#Fh
S E LK EL L S5 2 35 W A0 B EC R B ( Pseudococcus comstocki Kuwana ) , A8 Xt 32 8% B 43 51 7 0. 182.0. 133 0
0.087,
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Table 1 The composition of arthropod communities in pear orchard

H B Fh %L Species AMAEL Individual
Order Family Bt/ sk Hor /% Bt/ 3k A4/ %
Numbers Percentage Numbers Percentage
[7]3# H Homoptera iR} Aphididae 2 4 1854 15.67
A TP} Psyllidae 1 2 1847 15.61
#3858} Pseudococcidae 1 2 880 7.44
#3955 B} Phylloxeridae 1 2 710 6.00
15} Cicadellidae 1 2 243 2.05
J& B} Diaspididae 1 2 179 1.51
#43 H Coleoptera #84> fBl Melolonthidae 2 4 524 4.43
ot B} Coccinellidae 3 6 482 4.07
W4 8B Rutelidae 2 4 255 2.16
BB} Carabidae 1 2 24 0.20
2f4# H Hemiptera %8l Tingididae 2 4 1092 9.23
%R} Pentatomidae 1 2 115 0.97
JEi% PRl Reduviidae 1 2 44 0.37
1853 H Lepidoptera BARB} Tortricidae 1 2 517 4.37
K IRF} Noctuidae 1 2 355 3.00
HIRA} Limacodidae 1 2 165 1.39
BEURAL Zygaenidae 1 2 122 1.03
R} Pieridae 1 2 9 0.07
X3 H Hymenoptera Z£1% P} Cephidae 1 2 226 1.91
IR} Formicidae 1 2 156 1.32
Y4B} Braconidae 1 2 70 0.60
Bk/N#EBL Encyrtidae 1 2 63 0.54
IR HR iR} Trichogrammatidae 1 2 61 0.52
i 4%} Ichneumonidae 1 2 55 0.47
&R Apidae 1 2 49 0.41
1% Bl Vespidae 1 2 29 0.24
XU# H Diptera iR} Culicidae 2 4 140 1.18
Bl Rl Syrphidae 2 4 138 1.17
WA} Calliphoridae 2 4 136 1.15
FIRF} Muscidae 1 2 108 0.91
Jk3# H Neuroptera FA Bl Chrysopidae 2 4 268 2.26
#8985 | Mantodea B} Mantidae 1 2 43 0.36
Wk H Araneae TR} Lycosidae 1 2 106 0.89
L kA Linyphiidae 1 2 92 0.78
1% Wk B} Philodromidae 1 2 69 0.58
24 H Parasitoformes FE 2% 6Bl Phytoseiidae 1 2 207 1.75
gk H Acarina 1%} Tetranychidae 2 4 399 3.37
23t Total 37 48 100 11833 100
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Fig.1 Dynamics of individual number the arthropod community, pest sub-community and natural enemy sub-community in the plots of

the intercropping aromatic plants in pear orchard
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Fig.2 Dynamics of dominance species of the arthropod pest sub-community and natural enemy sub-community in the plots of the

intercropping aromatic plants in pear orchard
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x2 FEEVAERREAETESIVEHERRS S *3 FEEYVAMERRAETVEFIVERTHEHERMRSE
Table 2  Result of optimization cut apart to time change of Table 3 Result of optimization cut apart to time change of pest
arthropod community in the treatments of intercropping aromatic sub-community in the treatments of intercropping aromatic plants in
plants pear orchard
SR RERE BthsrE AR RERE R
Classification Stage general Result of optimization Classification Stage general Result of optimization
Treatments R Treatments k
level variance  cut apart level variance cut apart
Trl 2 71.9509 1—6,7—19 Trl 2 38.58623 1—9,10—19
3 56.1578 1—6,7—13,14—19 3 31.73689 1—6,7—13,14—19
4 48.9929 1—2,3—6,7—13,14—19 4 27.37754 1—2,3—7,8—13,14—19
5 43.3670 1—2,3—6,7,8—13,14—19 5 21.62947 14__21’;_4’5_9’10_13’
T2 2 70.0763 1—7,8—19 T2 2 41.03243 1—7,8—19
55.7678 1—7,8—13,14—19 3 33.97455 1—6,7—13,14—19
4 47.9763 1—4,5—7,8—13,14—19 4 29.90140 1—6,7—8,9—13,14—19
1—3,4—6,7—8,9—13,14 — 1—3,4—6,7—8,9—13,
5 41.6362 19 5 24.68691 14—19
Ti3 2 72.1868 1—7,8—19 T3 2 39.05214 1—8,9—19
56.7495 1—7,8—13,14—19 3 32.22437 1—6,7—13,14—19
4 48.6623 1—5,6—8,9—13,14—19 4 27.11023 1—5,6—8,9—13,14—19
1—3,4—6,7—8,9—13,14 — 1—2,3—5,6—8,9—13,
5 43.4091 19 5 22.74045 14—19
T4 2 72.8169 1—7,8—19 T4 2 42.06840 1—8,9—19
3 59.1366 1—7,8—14,15—19 3 36.74065 1—6,7—13,14—19
4 51.6360 1—6,7—9,10—14,15—19 4 32.83541 1_:96’7_10’“ — 13,14
1—2,3—6,7—9,10— 14,15 1—2,3—6,7—10,11 —
5 44.0413 19 5 26.38306 13,14 —19
TS5 2 70.2147 1-—9,10—19 TS 2 37.86996 1—7,8—19
3 55.0383 1—9,10—13,14—19 3 31.59807 1—4,5—9,10—19
4 44.8157 1—4,5—9,10—13,14—19 4 27.81653 1_:94’5 —9,10—13,14
1—2,3—4,5—9,10—13,14 1—2,3—6,7—9,10—13,
5 39.0783 19 5 22.52756 14—19
= fifA] . 1. 03-30,2: 04-10,3: 04-20,4. 04-30,5: 05-10,6; 05- « ff[E] . 1. 03-30,2: 04-10,3; 04-20,4: 04-30,5: 05-10,6: 05-

20,7: 05-30,8: 06-10,9: 06-20,10: 06-30,11: 07-10 12 07-20,13: 20,7: 05-30,8: 06-10,9: 06-20,10: 06-30,11: 07-10 12 07-20,13:
07-30,14: 08-10,15: 08-20,16: 08-30,17: 09-10,18: 09-20,19: 09-30  07-30,14. 08-10,15: 08-20,16: 08-30,17: 09-10,18 : 09-20,19: 09-30
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GMFERA M. WIRREIR BN BRE , S B ERIEA K.
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Fig.3 Seasonal clustering analyses of arthropod community in the different treatments of intercropping aromatic plants in pear orchard

http ://www. ecologica. cn



4586 B Ox ¥ R 30 %
03-30 03-30
04-10 T} 04-10 Tr2
08-30 08-20
09-10 04-20
08-10 06-30
08-20 04-30
04-20 06-10
04-30 07-10
06-10 05-30
06-20 L 06-20
07-20 08-10
05-10 05-10
06-30 [ H 05-20
05-30 08-30
07-30 09-10
07-10 09-20
09-20 07-30
09-30 07-20
05-20 09-30
0 052 103 155 206 258 0 071 143 214 286 357
03-30 03-30 03-30
04-10 04-10 04-10
09-10 E Tr3 08-30 :I_ Tr4 09-20 %‘ Tr5
08-30 09-10 09-10
05-10 09-20 :'_ 08-20
05-30 I 04-20 —— 08-30
06-20 04-30 04-20
06-30 06-20 04-30
07-10 05-30 07-20 E‘r
07-30 06-10 07-30
07-20 06-30 | 06-20
06-10 07-20 07-10 - F
08-10 07-30 06-30
04-20 — 07-10 05-10
04-30 08-10 06-10
08-20 08-20 08-10
05-20 05-10 05-20
b0 } . 0520 |
09-20 05-20 09-30
0 053 106 158 211 264 0 1.0l 202 303 404 505 0 098 195 293 391 488

E4 FEEVEEXFEETRIMERTEZEMNERER
Fig.4 Seasonal clustering analyses of arthropod pest sub-community in the different treatments of intercropping aromatic plants in

pear orchard
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x4 FEEVAMERRETVEIVRRLEHFEHERRSE
Table 4 Result of optimization cut apart to time change of natural enemy sub-community in the treatments of intercropping aromatic plants in

pear orchard
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Fig. 5 Seasonal clustering analyses of arthropod natural enemy sub-community in the different treatments of intercropping aromatic plants

in pear orchard
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