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Relationships between main insect pests and their predatory natural enemies in

“518” nectarine orchard
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Abstract: To conserve and utilize natural enemies for comprehensive control of insect pests in peach orchards, the seasonal
and annual variations of population quantities of four insect pests with their natural enemies in “518” nectarine orchard were

systematical investigated. The results of a paired ¢-testing showed that the ¢ values of four main pest numbers, i. e.
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Empoasca flavescens , Myzus persicae, Tetranychus viennensis and Cleoporus Variabilis , were, respectively, 0. 8049 (1. 1449 |
0.0700,0. 9895, whilst the ¢ values of eight natural enemy numbers, i. e. Harmonia axyridis, Propylaea japonica,
Clubiona japonicola, Theridion octomaculatum, Misumenops tricuspidatus, Erigonidium graminicola, Chrysopa Sinica,
Epistrophe balteata, were, respectively, 1.7014 0.9098 \1.4304 .0. 0639 .0. 1545 .0. 0544 1. 5579 .0. 8249 between the
two spring-summer seasons of 2009 and 2010, which all are significantly lower than 2.26 (¢, , value), indicating that no
significant differences existed in the numbers of four insect pests and their natural enemies between the two spring-summer
seasons in “518” nectarine orchard. The further analysis indicated that the : values of Myzus persicae and Clubiona
Japonicola were, respectively, 38. 8150 and 9. 1706 with ¢>¢,,, (3. 355), and the ¢ values of Harmonia axyridis,
Misumenops tricuspidatus, Epistrophe balteata were, respectively,2. 3332, 3. 1497 and 2. 4712 with >t , (2. 306),
indicating that there were significant differences in their numbers between the spring-summer season and the autumn season
of 2009 in “518” nectarine orchard. Moreover, there was also highly significant difference in the numbers of Clubiona
Japonicola (t=17.0763, P<0.01) between 2010 spring-summer season and 2009 autumn season in “518” nectarine
orchard , whereas no significant differences existed in the others. The quantity, time and space framework of Myzus persicae,
Empoasca flavescens, Tetranychus viennens, Cleoporus variabilis and their predatory natural enemies in 2009 spring-summer
season and autumn season, as well as 2010 spring-summer season were systematically studied using grey system analysis,
ecological niche analysis and aggregated-intensity index analysis of spatial patterns. The synthetic ranking results indicated
that, in 2009 spring-summer season, the orders of main natural enemies of Empoasca flavescens, Myzus persicae,
Tetranychus viennensis, and Cleoporus variabilis were, respectively, Harmonia axyridis, Theridion octomaculatum and
Propylaea japonica; Chrysopa Sinica, Clubiona japonicola and Harmonia axyridis; Erigonidium graminicola, Misumenops
tricuspidatus and Propylaea japonica; and Erigonidium graminicola, Theridion octomaculatum and Propylaea japonica. In
2010 spring-summer season, the orders of main natural enemies of the four pests were, respectively, Propylaea japonica
Theridion octomaculatum and Erigonidium graminicola; Chrysopa Sinica, Epistrophe balteata and Clubiona japonicola
Theridion octomaculatum, Erigonidium graminicola and Propylaea japonica; and Erigonidium graminicola, Theridion
octomaculatum and Harmonia axyridis. In 2009 autumn season, the orders of main natural enemies of the four pests were,
respectively, Propylaea japonica, Erigonidium graminicola and Harmonia axyridis; Theridion octomaculatum, Harmonia
axyridis and Clubiona japonicola; Misumenops tricuspidatus, Propylaea japonica and Theridion octomaculatum; and
Erigonidium graminicola, Theridion octomaculatum and Misumenops tricuspidatus. In addition, our results also showed that
the A values of gathering average of all four insect pests, i. e. Empoasca flavescens, Myzus persicae, Tetranychus viennensis ,
and Cleoporus variabilis, were greater than two, indicating that the aggregation of insect pest was caused by itself. The A
values of gathering average of some natural enemies, i. e. Harmonia axyridis and Chrysopa Sinica in May 5, 2009 as well as
Erigonidium graminicola in June 18, 2009, were also greater than two. However, the A values of gathering average of most
natural enemies were less than two, implying that the aggregation of most natural enemies was caused by different
environmental factors. These above results might provide an important foundation for further protecting natural enemies and

optimizing control strategies of the four major insect pests in peach orchard.

Key Words: nectarine; insect pest; predatory natural enemy; population dynamics; mathematical analysis
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2.4712) R WE , KA K E TR T Bt (1=38.8150) 22 7 .3 . 2009 4EF1 2010 4EPi4ER-H 2
) /NGB (£ =0. 8049 ) BEHF (¢=1.1449) 1LHEM 1 (1 =0.0700) FIZE 4 H-H1 (1=0.9895) ZFY A B, F
EEd(1=1.7014) fALEIH (1=0.9098) AFEHIk (1=1.4304) J\BEERIE WK (1=0.6239) =2 fE Mk (1=
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Table 1 Seasonal variations of numbers of four pests and their natural enemies in “518” nectarines

?I‘ji-rlnﬂje Ejg Y, Y, Y5 Y, X, X, X5 X, Xs X X, Xs
2009 FH-H 04-01 86 178 0 3 2 0 0 0 6 1 1 0
Spring-summer ~ 04-10 198 1470 0 1 227 3 0 0 11 1 0 0

04-25 15 6500 21 3 75 0 1 2 7 2 0 6

05-05 10 15637 858 11 76 0 1 0 4 6 104 6

05-23 155 129 8200 151 32 6 0 2 8 41 22 9

06-04 211 0 8038 575 29 20 0 46 7 102 0 7

06-18 62 0 1724 912 8 23 0 42 41 75 0 0

07-03 8 0 293 806 9 8 0 17 4 92 3 0

07-17 4 0 350 407 3 3 0 12 1 32 0 1

08-05 27 0 26 86 0 0 1 3 9 66 0 8

2009 4EFk 08-23 145 0 5 45 3 0 7 3 1 24 0 1
Autumn 09-11 183 2 119 8 1 4 7 2 0 9 2 1
09-25 256 18 504 1 9 1 6 47 6 45 0 4

10-15 42 40 107 21 1 1 4 122 4 15 6 1

10-30 13 387 96 3 2 1 7 124 1 15 10 1

2010 4E&-H 04-04 110 208 0 0 2 3 1 2 20 0 1 0
Spring-summer 04-24 61 170 12 2 19 2 0 0 11 2 4 2
05-10 31 266 324 2 4 0 0 0 0 1 31 0

05-25 29 2028 1381 21 15 1 2 2 0 11 280 3

06-08 149 1070 11587 80 17 2 2 11 2 72 258 9

X, SO Harmonia axyridis; X, T80 H Propylaea japonica; X5 ¥4 Sk Clubiona japonicola 3 X, \BEERIEZWE Theridion octomaculatum ; X
= RALIE R Misumenops tricuspidatus; Xg %.[8]/NBER Erigonidium graminicola; X; WAERWS Chrysopa Sinica; Xy By G WFW Epistrophe balteata; Y,
INERIFI Empoasca flavescens; Yy BEBF Myzus persicae; Yy 1SN Tetranychus viennensis; Y, 25 M Cleoporus variabilis

2.2 4 FpEREREIELGR LR

FH DPS SRR 4 Fh i B S REERCE FRYCER BISCHREE (Y, , X)) (Y,,X,) (Y, , X)) FI(Y,,X,), K
IR A, 2 B RSP R A i b x i HOBR B OC R U, S5 R T3 2, S /INERI BIOCIR BRI EE 1 R
F,2009 4EF1 2010 - Z 5 Rt ar 8 g 205104 0. 8759 F10. 8027 ,2009 4FFk 2= & B[] /N MR (0. 8537) ,
AEAR - et S AR X /N RS T ERBE S R Y]

SRR OCHRBE RIS 1 7 KT ,2009 4FF 2010 4F - Z 34 Ry i AR FEls 4351124 0. 9053 F10. 8788,
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%2 B PIHER-E BRI BCR E IR R VI ET 3 (7 KERh2EATR], 2009 AERKZEES 1 {7 Rt &g
% (0.8365)

55 LA Pt DI BE A3 1 A7 K5, 2009 4R -2 222 L SUHH (0. 8854) ;2010 4R - Z2 & B[] /N R
Wk (0.9724) , M2 B HPIAEFR-E 2w a) /N TR R\ BEER I ik 0 %6 LU -6 Kk B R BEOC R DT, 2009
AERK TR 5 LA i ST B R B8R 1 A8 R RO B Tl /N Rk (0. 8469)

5525 1 - FOGHREE R B30 1 ALAY R L, 2009 4FF5-H 2502 \BEERIE Ik (0. 9411) ;2010 4F - 25 02 Fi i)
/NRIR(0.9495) . HIER 2 F 1 AR - 2R AT E] /)N SR R R /\ B R N ik A1 %k 2 1 - B i L IR B OC R BT,
2009 4ERKZR 525 1 i HEOCHREE RIS 1| A K EUZ L E]) /MR (0. 7320)

R2 ATMEHSHRBZEHXEKE

Table 2 Correlation degree of four pests and their natural enemies

if:i P%ei X, X, X, X, Xs X X, Xg

2009 FAF-H Y 0.8622 0.8759 0.7891 0.8573 0.8737 0.8709

Spring-summer Y, 0.8590 0.7849 0.8996 0.7761 0. 8069 0.7621 0.9053 0.8303
Yy 0.8300 0. 8854 0.7972 0.8831 0.8386 0.8696
Y, 0.8143 0.9260 0.7879 0.9411 0.8732 0.9331

2009 4EFK Y, 0.8188 0.7006 0.8189 0.5962 0.7294 0.8537

Autumn Y, 0.7293 0.7539 0.7424 0.8133 0.7232 0.7280 0.8365 0.7306
Y; 0.8725 0.7898 0.779%4 0.7085 0.8192 0.8469
Y, 0.6903 0.6643 0.7108 0.6710 0.7155 0.7320

2010 4E&-H Y 0.7346 0. 8027 0.7608 0.7141 0.6715 0.6854

Spring-summer Y, 0.8288 0.7126 0.8144 0.7267 0.6043 0.7363 0.8788 0.7390
Y3 0.7755 0.7598 0.7985 0.9146 0.6896 0.9724
Y, 0.7890 0.7360 0.8033 0.9175 0.6541 0.9495

2.3 4 PpFERGHREAER R B 09 AL E KA RIDER

W 4 Fh i S ILREAERE 7R (P AL PO 67 i K T2 8] AR 257 B 8 FIORURE AU L ] 25
FI T3 3, /5 R IR W 2 e R e K23 ] 96 2R R DR RO AR , 2 R) W VR A1) BB oy 4 AN BT 5738 s
A T B HE B K 5 AU K | 2 K BER e L 4 A o7 172 ) 38 L p) R i 56 2R A
DY, RO B R, /N W 2s R A S S AR AR AR 1 N R Bk, 2009 4F - 2R R\ BEEK I Ik
(0.9582) ;2010 4F - 2 Jt = AL (0. 9900) ;2009 4FFk Z= 2 B[] /N B IR (0. 9656 ) o AR LU 491 K 0 26
1 K H,2009 4F4- 22 k58 510K (1. 9981) 52010 8- Z 02 /\BEBRIE IR (1. 0264 ) ;2009 4EFK Z & fALEC
BAL(1.1394) . 3 F i, BAER-E M 2009 48k Z/\ BEERIE kAR5 /N - wifi 2 i) 1 BB G R %)

M2 3 A RT3 MBI RS, B4R - 2t S ARG R e A el 2 () S RERFH G R D), Bk
Z5: i ) /N SR R = 8 A1 8 ek P b e 2 ] L BRBE O R

2 3 i1 3 LAY LA I R E T AR AR 2 \ BRI MR AT X LA I A AR S s (R BR B OC R D), Bk
7 5% A S MR ORI ) /N BT LA I 2 ) R B R

NF 3 F AT 3 AR M R, A - 2 \BEERIE kA 2 1 i F R e L BR B SE R Y
Tk 2 ] /N BRIk RN = 28 6 e X 2 1 R S ) BR BB OC R T,
2.4 4 P B R SR A K A5 1) G £

R T Y R AT HIE AN C S i o3 N L L) Al = 7 9 1 s 1A S VA = 4 N £ ) A oY b
J T AyHTeS187 Bk 4 Fh i S HOREAE b R KA R DGR B T 4 R dUBCE AR 2, KRR 2k 3
B B Z B BRI T T, B /NS H 2009 4E6 4 H BKEER S A5 B LA i
F5 H23 H, ZHMH 6 H 18 H, BF/Nakntiifn&nth-ho H 25 H Bk 10 H 30 H,Z=H-H R
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8 H 23 H, 2010 FFHFE F/Negunf i (LA s = g b e oo e H 8 H BkiFEieH 5 H25 H, 4
T it 5 LI OAE S Bl A (AR T8] ) 7K S48 8] A 2540 BB 48 BORUAR B LU 91051 T 3% 4, 53 (8] YRS B o 30 4>
A7 (30 BE) .

x3 4MERSEXBZAME LKESE EHESMUERREH (o) FIEMELSI(D)

Table 3 Space niche overlaps index (a) and niche proportional similarity (b) of four pests and their natural enemies in the level

E{E S‘:i X, X, X, X, X, X, X, X,
2009 45&-H Y, a  0.9525 0.9509 0.8692 0.9582 0.9275 0.9482
Spring-summer b 0.9554 0.9735 1.9981 0.9710 0.9424 0.9531
Y, a  0.9376 0.9394 0.9080 0.9637 0.9037 0.9456 0.5846 0.7148
b 0.9394 0.9601 2.0562 0.9748 0.9166 0.9488 0. 5464 0.7263
Y3 a 0.9249 0.9492 0.9093 0.9767 0.9215 0. 9600
b 0.9264 0.9700 2.0693 0.9880 0.9347 0.9633
Y, a  0.8963 0.9770 0.8474 0.9872 0.9770 0.9790
b 0.8978 0.9987 1.9476 0.9989 0.9913 0.9827
2009 4FEk Y, a  0.8459 0.9057 0.9002 0.9449 0.8512 0.9656
Autumn b 0.9076 1.1394 0.9436 0.9509 0.9351 0.9791
Y, a  0.8055 0.7595 0.8622 0.9713 0.9655 0.9904 0.5471 0.9299
b 0.8668 0.9471 0.9032 0.9782 1.0634 1.0052 0.5342 1.1154
Y;  a  0.7872 0.7894 0.8456 0.9548 0.9384 0.9978
b 0.8459 0.9851 0.8851 0.9605 1.0320 1.0116
Y, a  0.7397 0.8136 0.8040 0.9113 0.8810 0.9892
b 0.8069 1.0332 0.8549 0.9311 0.9836 1.0186
2010 4E7E-H Y, a  0.8437 0.7601 0.7503 0.9328 0.9866 0.9755
Spring-summer b 0.8645 0.8728 1.0030 1.0308 1.0369 0.9965
Y, a  0.7418 0.8676 0. 6494 0.9795 0.8754 0.8106 0.6853 0.8436
b 0.7554 0.9909 0.8429 1.0633 0.9034 0.8146 0. 6840 0.9193
Y; a  0.8934 0. 8520 0.7710 0.9590 0.9900 0.9682
b 0.9122 0.9748 1.0264 1.0557 1.0365 0.9853
Y, a  0.8521 0.7698 0.7094 0.9124 0.9999 0.9698
b 0.8818 0.8926 0.9584 1.0185 1.0617 1.0008

2009 4 45-E 2 5 /N i S Bel o i K P23 (] AR 28 A7 B B FR BCRIAR L L R 136 1 67 RO S e it
419028 0. 6433 F1 0. 9409, 55 Bk i 25 [A] A= 2547 15 B 15 BORUR L 1 R B9 56 1 A0 R B8 & h AR R | 43 il i
0. 7476 F10. 7518 ; 5 1114 - 2% 6] A= 250 B B FEBORAYES 1 A7 KRB HE M) /N Rk (0. 5878 ), AR LLA4E 1
A7 R N BEBRIE i (1. 0828 ) 5528 1 I 4[] A= 2540 B S 45 ORI AR B EG 481 R B 565 1 A RRIR: 2 [8) /N B ke, 43
)42 0.7523 #10.8911,

2009 AERKZE LG /NG I BRUCE R LA I il 110 28 [ A 507 S B AR BRI 38 1 7 KB & /N BEBR IR 1k, 7
W2h 0.4981 0. 6115 F10. 6971, 2% 4 i A4 2 %5 [a) /N BBk (0. 5738)

5 /N wif s [] AR SO AR RLPE LU R A 56 1 A2 fa S0l (3. 2638) , BEEF 02 = (IR (2. 3700) , L1
it i 2 F U (3. 5746) L 28 I H 2\ BEER IE R (1. 4667 )

2010 4FEF-K 2 5/ Nag - wifi s (0] AL 2500 B & PEFR BRI 5 | AR BUR R R /DRI (4. 6744 )  BREF 1 2
FRAR IS (0.3861) , LIRS 6 i) 2 1 6] /N Bk (0. 5878 ) , 2% 1 I HH ) 2 B[] /N BRIk (0. 6183) 5 S /Ngg - iifi 23
] A= AT ARALE A 46 1 A RSO e el (2. 6481) , HISF (12 rh 4B B84 (0. 3693 ), 1L i 119 2 /\ BE
BRI R (1.0828) , 25 H it HT A2 =28 (B itk (2. 4688)
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Table 4 Space niche overlaps index (a) and niche proportional similarity (b) of four pests and their natural enemies in the glade

iﬂi ii X, X, X X, X; X X, Xg
2009 fEAR-E 06-04 Y, a  0.6423 0.5026 0 0.6348 0.2444 0.5840
Spring-summer b 0.9409 0. 6880 0 0.8198 0.8579 0.6741
05-05 Y, a  0.2498 0 0.0001 0 0.0111 0.3958 0.7476 0.1240
b 0.2307 0 0.0003 0 0.0168 0.4891 0.7518 0.1532
05-23 Y; a  0.4299 0.0936 0 0.0484 0.3399 0.6101
b 0.4424 0.0790 0 0.3261 1.1456 0.7598
06-18 Y, a  0.2904 0.4533 0 0. 5609 0.5382 0.7523
b 0.6143 0.5327 0 0.7219 0.6385 0.8911
2009 4Ek 09-25 Y, a  0.4082 0.3707 0.2165 0.4981 0.2450 0.4096
Autumn b 0.8803 3.2638 0.4065 0.6019 0. 4600 0.5033
10-30 Y, a  0.3829 0.1191 0.2238 0.6115 0. 0650 0.3277 0.1191 0. 0650
b 2.3710 1.0432 0.4483 0. 6740 0.5690 0.3858 0.0539 0.5690
09-25 Y; a  0.3965 0.3783 0.3376 0.6971 0.5414 0.5551
b 0.8652 3.5746 0.6188 0. 8293 0.9924 0.6737
08-23 Y, a  0.2619 0 0.3904 0. 1690 0.0976 0.5738
b 0.2444 0 0.9778 1.4667 1.4667 1.0855
2010 4-K-E 06-08 Y, a  0.5323 0.3745 0.2289 0.6121 0.1040 0.6744
Spring-summer b 0.9009 2.6481 1.6183 1.4344 0.7356 0.8355
05-25 ¥, a  0.0253 0.0056 0.0133 0. 0040 0 0.0513 0.3861 0.0775
b 0.0284 0.0215 0.0358 0.0107 0 0.0601 0.3639 0.1705
06-08 Y; a  0.5509 0.1702 0.1521 0.5160 0.1124 0.5878
b 0.8607 1.0234 0.9144 1.0828 0.6761 0.6725
06-08 Y, a  0.4214 0.1106 0.1106 0.3036 0.3317 0.6183
b 0.7502 0.8229 0.8229 0.7486 2.4688 0.8058

2.5 “5187 bk 4 e S HIREAERS ] L SC R

W5 5187 Bk 4 Bl s 5 H RS ] (4 ek ) A4 25057 5 B 18 BORAR R EE 494 R W 25 AR ] | 26 2R 5 )
FEEE AR , TS HE K, Fe X8 AU AE T i) b PR B OC Rk ), BV ] b [R5k, 45 5188 T3 5, i)
IR R, 2009 AEF-E RN 10 DAL B 5 AN ,2010 SRR R 5 AL, S/NGR T ] A
SO ESTEBRME 1 ALKE,2009 F5H-H 227 AU (0. 6641) 52010 4F45-H R ALSCHH (0. 9201) ;
Wk (0.8939) , AHALE LI K B AR 1 7 K, 2009 471 2010 4F4-5 21 2 fa 208l
3514 0. 6582 Fl 1. 1327 ;2009 4ERk T2

2009 4FFkZ= I HH] /|

N

RN

H(0.9270)

K5 AMERSERFZEMBESMCEREL(a) FABMELLTI (D)

Table 5 Time niche overlaps index (a) and niche proportional similarity (b) of four pests and their natural enemies

,‘iiii ii Xl XZ X3 X4 XS Xﬁ X7 XS
2009 K- Y a  0.6641 0.6461 0.0866 0.5663 0.5257 0.5770
Spring-summer b 0.6526 0. 6582 0.2251 0.5661 0.5366 0.5809
Y, a  0.4649 0.0094 0.7518 0.0119 0.1616 0.0376 0.9012 0.4824
b 0.4514 0.0091 1.2213 0.0114 0. 1503 0.0333 0.8944 0. 4467
Y; a  0.1952 0.6711 0.0448 0.6102 0.3694 0. 6424
b 0.1951 0. 6765 0.0867 0.6116 0.3640 0.6093
Y, a  0.1068 0.8954 0.0407 0.8998 0.7233 0.8979
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T}:’i ii X, X, X, X, X, X, X, X,
b 0.1061 0.9158 0.0982 0.9061 0.7367 0.8963
2009 4k Y, a  0.8737 0.6851 0.8303 0.3109 0.7255 0.8939
Autumn b 0.9270 0.7994 0.8636 0.3108 0.7886 0.9053
Y, a  0.2563 0.2668 0.5444 0.7653 0.2289 0.3318 0.8927 0.2876
b 0.2504 0.2772 0.4596 0.7186 0.2268 0.2937 0.8836 0.2880
Y;  a 0.9436 0.5050 0.6584 0.5048 0.8996 0.8949
b 0.9953 0.5783 0.6478 0.5055 0.9685 0.8830
Y, a  0.3625 0.2595 0.6780 0.3448 0.3726 0.5520
b 0.3859 0.3001 0.6751 0.3484 0.4050 0.5504
2010 4E45-5 Y, a  0.7489 0.9201 0.7784 0.8458 0.6931 0.7702
Spring-summer b 0.7696 1.1327 1.0351 0.8236 0.6832 0.6934
Y, a  0.7669 0.5205 0.9186 0.6154 0.1534 0.5902 0.9608 0.7125
b 0.7715 0.6078 1.1691 0.6234 0.1554 0.5646 0.9599 0.7428
Y, a  0.6951 0.5269 0.8136 0.9809 0.0960 0.9944
b 0.6534 0.5533 0.9412 1.0089 0.0970 0.9970
Y, a  0.6277 0.4963 0.7406 0.9822 0.0871 0.9990
b 0.5600 0.4870 0.8040 0.9941 0.0859 1.0006

Rk ) A 25 SRR RO RS 1 KL, 2009 4EF 2010 4EF7-H 2 [ 2009 4EFK 448 AR B |
4354 0.9012 0. 9608 F10.8927, AHAIME LK BIEE 1 47 Kk , 2009 4EH1 2010 4355 Z2 4 R kA48 Bk 43 1)
F21.2213 F11.1691 ;2009 “EFKZRSE AL EIE (0. 8836) . 38 5 HVHT 3 A0 1 LLUAR I K S - | 2R Ak 2R
[E1] 7] PR 7 () - 2% L 42 -l BR Bt O R 51T

T3 57 A2 1 I R R o o () /N BRI A 7 - T 2 Rk ZR A i ] L ke 2 1 i F R B G R )

2.6 4 FhE dUSHORECAEECGE B RIRZS ) 56 R _LIWLRG T

14 2009 -5 7 4 P UG HOREEE B 25 RIS EEIE TR 25 R TR 6, IKIES S
YR B A, R, R FHZ KB BT 25 56 R T 55 HUOC R DT, /NG WA 3 19 BRI 5
R\ BEERNE kA SO BRI Y B RO e B R SR N S € S 5 LA P il 1 S R RO
FA] /N AR | g8 AR AR R RN F SO 5 2R A R BRI )N R R\ BRERR I kA SO

R6 200 FEE4MERSERYXRZSHIRALE

Table 6 The standardized parameter values of four pests and their natural enemies in the spring-summer seasons of 2009

Bf[A] Time 5 HL Pests X, X, X, X, X X X, Xg
Y, A 0.9843 1 0.9009 0.9788 0.9975 0.9943
B 0.9924 0.9983  0.9071 1 0. 9680 0.9896
C 0.4782 0.4872 1 0. 4860 0.4716 0.4770
D 1 0.7825 0 0.9883 0. 3805 0.9092
E 1 0.7312 0 0.8713 0.9228 0.7164
F 1 0.9729  0.1304 0.8527 0.7916 0. 8688
G 0.9915 1 0. 3420 0. 8600 0.8153 0. 8826
) 6. 4464 5.9721  3.2804 6.0371 5.3363 5.8379
Y, A 0.9489 0.8670  0.9937 0.8573 0.8913 0.8418 1 0.9172
B 0.9729 0.9748  0.9422 1 0.9377 0.9812 0. 6066 0.7417
C 0.4569 0.4669 1 0.4741 0.4458 0.4614 0.2657 0.3532
D 0.3341 0 0.0001 0 0.0149 0.5294 1 0.1659
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R Time 25 Pests X, X, X, X, X, X, X, X,
E 0.3069 0 0. 0004 0 0.0223 0.6505 1 0.2038
F 0.5159 0.0104  0.8342 0.0132  0.1793 0.0417 1 0.5353
G 0.3696 0.0075 1 0.0093  0.1231 0.0273 0.7323 0.3658
) 3.9052 2.3266  4.7706 2.3539  2.6144 3.5333 5.6046 3.2829
Y, A 0.9374 1 0.9004 0.9974  0.9471 0.9822
B 0.9470 0.9718  0.9310 1 0.9437 0.9829
C 0.4477 0.4688 1 0.4775  0.4517 0.4655
D 0.7046 0.1534 0 0.0793  0.5571 1
E 0.3862 0.0690 0 0.2847 1 0.6632
F 0.2735 0.9402  0.0628 0.8549  0.5175 0.8999
G 0.2743 0.9510  0.1219 0.8598  0.5117 0.8566
T 3.9707 4.5542  3.0161 4.5536  4.9280 5.8503
Y, A 0.8653 0.9840  0.8372 1 0.9279 0.9915
B 0.9079 0.9897  0.8584 1 0.9897 0.9917
C 0.4610 0.5129 1 0.5129  0.5090 0. 5046
D 0.3860 0.6026 0 0.7456  0.7154 1
E 0. 6894 0.5978 0 0.8101  0.7165 1
F 0.6283 0.4968  0.7413 0.9832  0.0871 1
G 0.5597 0.4867  0.8035 0.9935  0.0858 1
> 4.4976 4.6705  4.2404 6.0453  4.0314 6.4875

A BUECHRIE B W2 [0 AL A5 AR C R 2 AL A ROARIPESE R D RN 23 1AL AL A TR B MR 25 W) A S AR RS R F
] 2 A EAFREL G o I A2 AR AR 7 2

Fie BR [FIRE 5 1245 1, 2010 4EFR-5 Z5/Na AT 3 37 9 35 B R (A S0 e,/ BB i ek e i) /) SR e
MREF AT 3 A EBERFOR Ay Nty G I M FIOER S BEIk 5 (LA Il iy 3 67 199 2 2 B0/ \BREBK I ik | 7 i)
/NI SO 5 25 1 R 3 A R R EOR RN R R \BEERIE R AL B0, AT LA ) 2009 4 AT
2010 AEAFEFR-H 25 4 B U AT 3 {7 RBERECP A PIFRAH A BB 2 A — 25 5%,

2009 4ERKZR/ NG IATT 3 A7 Y 35 B R TR f ORI | R ]/ SR 0 S 0 S B T 3 A7 1 35 KL
JE/\BEER R Wk | 5 00 20 DR A5 S0k 5 (LR T 3 07 1 32 B R B = S AE SR ek | f0 802 R\ BREBR R ke 5 2%
T 3 7Y B R EUR B )N Rk |\ BEEKIE R R — S8 ARk
2.7 4 FhE B HORECAE TRk e bR B) SR AR AR R i) SR AR AR B 22 S S LR

R AT 4 P S S BORECE T AR R AR ] SRR R ) SRR R 22 5 IO NG 4 A E EE SRR
B2 2009 46 H 4 HE/NGEMBE 2000 4F 5 H 5 HABEEF 2010 4 6 H 8 H LA 5 A1 2009 4F 6 H 18
H 2= 1 B LD 2R R AL R B R R R 500 T3 7., nTLAE H,2009 4 6 J1 4 Hi/haknt
WA TR S, SR — S AR R A BEATLAS = A, A ds R AR S5 ;2009 45 H 5 H MRS N R &M ),
RS 0 B R R R AR R O SR AEHS SR 52010 4F 6 A 8 H A LU 06 o0 BRAEAK SR, b/ \ BEEK 1 ik Ry AL
K JRAh A 4 BRAEAS SR ;2009 4F 6 1 18 H 4= 1 it B IRARAS &y, LR B B A 7, H-H 4
FhE 5 RER AU REREFRE 2Z 5 H o EE, lo {EY)/NT 13.4629(n=8) , KW 4 FiFEFHE
JUFPEREERS R Y KB IR AR AR 2 [A] 22 SR 3% . 4118 Blackith '™ 32 H FHARBE R AR50 A [E /N o0 M
7 R SR A S AL R A T 08 /N i i e SR AR B0 A (R 6. 26, BRIF I A (R 1484, 11, X iHHTAY A {H
26,79 , LA 56 ) RO SR AR Y A (B 183,32, H A HI R T2, KW 4 M iy SRt TH L ny F35)
RN IE, FOPA PR i e E] /N B A (R RT 2, RERH TREAGFEE FrE, HAREK
B A B/ INT 2, R R AR PR 5 — B 52 BT 3,

TR 2009 4ERKERR L2099 H 25 H/NSERBE 10 A 30 HABkEF 9 H 25 H A58 A 23 HAY
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2 RO R BRSSO AR B T3 8., W LA Hh 2% M T BERILAG S5y, /NG R B 308 A0 LA vt
U5 3 b Hthy O SR AR R AP SR AR R A {H 235108 6.78 .9.99 F1 8. 19, BT 2, RUTHRAZth TH &
SREAT I E, RER/\BEBRIERAY N (E5 4. 02, HARREH) N /N T 2,

R7T AEEF-EF4MERSERENRERENREREEY

Table 7 Aggregation intensity and its indices of four pests and their natural enemies in spring-summer season in two years

o amaee JROVEER e oo o . v
2009 4= 06-04 Y, 4.73 3.73 1.51 0.53 7.03 6.26 +
X, 1.25 0.25 1.21 0.26 0.67 0.97 0.91 +
X, 1.59 0.59 1.88 0.88 0.55 0.67 0.41 +
X, 1.16 0.16 1.08 0.10 0.70 1.53 1.44 +
05-05 Y, 6522.96 6521.96 13.10 12.51 521.23 1484.11 +
X, 11.37 10.37 4.94 4.09 3.18 2.53 2.36 +
X¢ 0.83 -0.17 0 -0.86 4.49 0.20 0.12 ++
X; 39.25 38.25 11.63 11.03 2.56 3.47 8.71 +
06-18 Y, 7.42 6.42 1.21 0.21 30.40 26.79 +
X, 2.04 1.04 2.36 1.36 0.65 0.77 0.72 +
X, 1.16 0.16 1.12 0.12 0.93 1.40 1.33 +
X 1.07 0.07 1.03 0.03 0.97 2.50 2.46 +
06-08 Y, 265.52 264.52 1.68 0.68 386.23 183.32 +
X, 1.06 0.06 1.10 0.10 2.76 0.57 0.54 +
X, 0.84 -0.16 0.57 -0.43 2.88 0.37 -0.34 ++
Xe 1.28 0.28 1.12 0.12 2.67 2.40 2.30 +
+ RS 54+ BENLMG
C: ¥ BUE B Diffusion coefficient;7; AEFERR Clunping index; 1, ; BHMEFEEL Index of patchinese; €, HEFR : ABFHEEL Kumes index
RS 2009 FUF4MERSERYNRERENREREEY
Table 8 Aggregation intensity and its indices of four pests and their natural enemies in autumn season of 2009
H Date  #J%h Species P HHRE C 118 1 48%5 C, fEts lol % A #TE Remarks
09-25 Y, 6.73 5.73 1.63 0.67 8.53 6.78 +
X, 0.95 -0.05 0.74 -0.15 0.98 0.30 -0.28 ++
X; 1.17 0.17 1.67 0.86 0.87 0.20 1.61 +
X 1.78 0.78 1.48 0.58 0.66 1.50 1.28 +
10-30 Y, 9.45 8.45 1.65 0.65 12.90 9.99 +
X, 0.97 -0.03 0.48 -0.52 1.14 0.07 0.12 ++
X; 1.09 0.09 1.38 0.38 1.08 0.23 0.19 +
X, 2.26 1.26 1.31 0.31 0.71 4.13 4.02 +
09-25 Y, 7.92 6.92 1.40 0.41 16. 80 8.19 +
X, 2.01 1.01 1.60 0.65 0.69 1.57 1.20 +
X; 1.17 0.17 1.67 0.86 0.95 0.20 0.06 +
Xe 1.78 0.78 1.48 0.51 0.75 1.50 1.28 +
X 0.90 -0.10 0 -0.78 1.09 0.13 0.12 ++
08-23 Y, 0.86 -0.14 0.91 -0.09 1.50 1.40 ++
X, 1.09 0.09 1.38 0.38 0.12 0.23 0.19 +
X, 0.93 -0.07 0.31 -0.69 0.04 0.10 -0.08 ++
Xe 1.07 0.07 1.09 0.09 0.11 0.80 0.77 +

3 #ipSitie

(1)2009 455 2010 4FF5-E Z= 2 A3k 4 S B KRB PEAT ¢ K075 AR RETE] 4 Fp 2 203 U %
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