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Relationships between main insect pests and their predatory natural enemies in

“Yuhualu” juicy peach orchard

KE Lei', SHI Xiaoli', ZOU Yunding', BI Shoudong'*, GENG Jiguang’, LIN Yuan', GUO Hua', YANG Lin'
1 Anhui Agricultural University, Hefei 230036, China
2 Anhui Agricultural Committee, Hefei 230001, China

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 the five kinds of insect pests with their natural enemies were systematical
investigated in the “Yuhualu” juicy peach orchard. The findings of a paired i-testing demonstrated that the ¢ values of five
kinds of main pest numbers, i. e. Empoasca flavescens, Myzus persicae, Tetranychus viennensis, Cleoporus variabilis and
Stephanitis nashi, indicating that no significant differences existed in the numbers of five kinds of insect pests in “ Yuhualu”
juicy peach orchard between the two spring-summer seasons of 2010 and 2011. Whilst the ¢ values of the seven kinds of

natural enemy numbers, i. e. Erigonidium graminicola, Misumenops tricuspidatus, Theridion octomaculatum, Clubiona
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Japonicola, Propylaea japonica, Chrysopa sinica and Epistrophe balteata, all were significantly lower than 2. 16 (i,
value) , revealing that there were also no significant differences in the numbers of the seven kinds of natural enemies
between the two spring—summer seasons of 2010 and 2011. Surprisingly, the ¢ value of Harmonia axyridis was 2.39 >2.16
(t,.05 value) , showing that the difference in numbers was significant between the two spring—summer seasons of 2010 and
2011. The further analysis indicated that the ¢ values of Empoasca flavescens, Stephanitis nashi, Misumenops tricuspidatus ,
Harmonia axyridis, were, respectively, 5.63,76.38,3.28 and 4.82 >3. 01 (i, ,, ), indicating that there were significant
differences in their numbers in “ Yuhualu” juicy peach orchard between the spring—summer season and the autumn season of
2010, whereas no significant differences existed in the others. Moreover, the quantity, time and space framework of Myzus
persicae, Empoasca flavescens, Tetranychus viennens, Cleoporus variabilis, Stephanitis nash and their predatory natural
enemies in 2010 spring-summer season and autumn season, as well as 2011 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 2010 spring-summer season, the orders of main natural enemies of Empoasca
Sflavescens were Misumenops tricuspidatus , Chrysopa Sinica and Theridion octomaculatum , whereas the ranks of main natural
enemies of Tetranychus viennensis were Clubiona japonicola, Theridion octomaculatum and Erigonidium graminicola. In
2011 spring-summer season, the orders of main natural enemies of Myzus persicae, Empoasca flavescens, Cleoporus
variabilis , Stephanitis nasht and Tetranychus viennensis, were, respectively, Episirophe balteata, Harmonia axyridis and
Misumenops tricuspidatus; Erigonidium graminicola, Propylaea japonica and Misumenops tricuspidatus; Erigonidium
graminicola, Misumenops tricuspidatus and Theridion octomaculatum ; Misumenops tricuspidatus, Propylaea japonica and
Erigonidium graminicola; Clubiona japonicola, Theridion octomaculatum and Erigonidium graminicola. In 2010 autumn-
winter season, the ranks of main natural enemies of the Empoasca flavescens and Stephanitis nashi, were, respectively,
Chrysopa Sinica, Erigonidium graminicola and Misumenops tricuspidatus; Theridion octomaculatum, Erigonidium
graminicola and Misumenops tricuspidatus. The further analyses showed that the average N\ values of Empoasca flavescens
Stephanitis nashi and Tetranychus viennensis in 2010, and Myzus persicae, Cleoporus variabilis, Stephaniiis nashi and
Tetranychus viennensts in the spring-summer season of 2011 all are more than 2, and in the four different directions of peach
tree crown, the N value of Tetranychus viennensis in the 2010 spring-summer season, and Empoasca flavescens in the 2010
autumn-winter season, as well as Cleoporus variabilis in the 2011 spring-summer season all are also more than 2 suggesting
that the gathering cause of the insect pests resulted from themselves. However, the N values of the other insect pests and

natural enemies all were less than 2, indicating that their gathering was caused by certain environment factors.

Key Words: “Yuhualu” ; insect pests; predatory natural enemy; population dynamics; mathematic analysis
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Table 1 Seasonal variation of numbers of main pests and their natural enemies / ( unit/30 plants)

e AR R S AR AR AR (R SRS S AR A A & X,
2010 FHE 04-04 0 88 1 0 0 0 12 0 0 3 0 1 6
Spring-summer 04-24 0 157 2 0 1 1 13 0 0 7 5 1 0
05-10 388 137 2 0 39 6 0 1 9 1 5 2
05-25 73 67 15 0 178 25 6 3 5 11 0 0 5
06-08 132 234 84 0 1808 81 9 15 3 14 31 52 42
06-22 21 98 55 0 11018 35 24 15 7 10 11 10 5
07-10 257 718 109 1 13 66 39 7 1 7 6 21 1
07-26 0 993 6 7 0 21 18 11 0 1 1 15 0
2010 4FEFkA 08-13 0 9528 15 5 1 6 1 2 0 0 0 3 0
Autumn-winter 08-31 0 7757 13 1315 0 8 1 0 1 0 0 0 0
09-15 12 1734 4 4431 2 15 3 5 1 0 0 0 5
09-28 0 1261 0 4486 0 5 0 2 0 0 0 0 0
10-16 0 154 0 1479 0 11 0 2 4 0 0 0 2
10-31 65 4 0 100 0 0 0 3 1 0 0 0 0
11-15 0 5 0 14 0 3 0 0 0 0 0 0 0
2011 AFHHE 04-01 22 140 0 0 0 10 24 0 0 5 0 1 0
Spring-summer 04-17 538 84 0 198 0 4 14 0 0 282 0 10 27
04-29 82 64 5 540 0 6 5 2 0 97 3 3 11
05-13 131 31 39 45 249 33 7 3 2 48 37 145 6
05-31 29 69 158 26 1825 55 15 14 4 31 48 29 3
06-20 174 155 286 19 300 49 9 6 6 52 82 8 0
07-02 14 282 222 190 175 68 16 2 0 81 46 13 0

Y BRI, Y R Yy A I Y, AR v AT, X REIE N RS, X, SRAEEEER, X, ABEERIEWR, X, BT SIE, XA G, X
RUUIL, X, HAERIEG X SRR IF i

http ; //www. ecologica. cn



6976 A E = 32 &

RT3 TS RISy AN [R) 245 ) 35 o B LR ORI 22 5%, 4% 2010 AR R R SR ZEZ W DL S 2011 4F/E
oo A HORFE R R 9 ¢ AR IMA S T3 2,2010 4E R H T SRR F Z A/ NG ¢ o 5. 63, BL M5 1 ¢
B0 76. 38, ALK ¢« (0 3. 28, FABIHAY ¢ (BN 4.82, ¢ (H KT 1,,,(3.01) , 2R W3 /Nagit
R IE KA L THE S, R BN R AR EA RO TERER HAERARE,

®2 FEFHREXRBARET tEHR

Table 2 T value of main pests and their natural enemies between different seasons

Fis} 8] Time Y, Y, Y, Y, Ys X, X, X Xy Xs X X; Xg
2010 FFHEHE 5B &
Spring-summer & L7740 5.63**  1.09 76.38** 1.12 1.95¢*) 3.28** 1.70 1.00 4.82** 1.73 1.92(*) 1.20

Autumn-winter In 2010

2010 4EFH 52011 425 H
Spring-summer In 2010 & 0.38 1.43  1.30 2.14‘® 0.86 0.19 0.50 0.8 0.31 2.39* 2.05*) 0.87 0.14

Spring-summer In 2011

df=13 W, 19,10=1.77 10,05 =2.16,19,0; =3. 015 * = ZRMEH; » ZREHF () ZREEF
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Table 3 Correlation degree of main pests and their natural enemies

Fs} 8] Time YIFP Species X, X, X5 X, X5 Xg X; Xg
2010 4EHHE T Y, 0.8348 0.8738 0.8105 0.7598 — 0.7854 0.8388 0.7701
Spring-summer Ys 0.8247 0.8114 0. 8505 0. 8801 — 0. 8400 0.8153 0.8324
2010 4ERKAZE Y, 0.7849 0.8230 0.7398 0.7482 — 0 0.8267 0.7240
Autumn-winter Y, 0. 8965 0.8588 0.8928 0. 8445 — 0 — —
2011 4EFR-H Y, 0.7816 0.7676 0.8012 0.7607 0.8792 0.7533 0.7462 0.8918
Spring-summer Y, 0.8643 0.8745 0.8016 0.7397 — 0.8012 0.7629 0.7445
Y, 0.9100 0. 8021 0.8341 0. 8699 — — — —
Y, 0.7507 0.8125 0.7428 0.7021 — 0.7571 — —
Ys 0.8320 0.7996 0.9153 0. 8476 — 0.8324 0.8129 0.7535

2.3 JUFPE RS HEREAE ] A5 &
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AT BRBEOC Z B ), RV o] L[R2 g , 452000 T3 4, IS TRI B8 I8 62,2010 4RF 2 8 N7 Bk
K2 7 AL 2011 SEFREZN T AL,
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*4 FEFRS5HEHXHZ EMEEHESMCEEREH (o) FEMBUELLF] (D)
Table 4 Time niche overlaps index (a) and niche proportional similarity (b) of main pests and their natural enemies

P

B[] Times Species X, X, X, X, X; X, X, X,
2010 FHEF Y2 a 0.6365  0.7952  0.6616  0.2196 — 0.3378  0.5850 0.2220
b 0.6404  0.7971  0.6821  0.2383 — 0.3383  0.5892 0.2133
Y5 a 0.4183  0.4732  0.6892  0.8110 — 0.4694  0.3099 0.2745
b 0.3620  0.3849  0.6051  0.7665 — 0.4497  0.2865 0.2714
2010 4FFkAF Y2 a 0.5608  0.5436  0.3613  0.1860 — 0 0.7639 0.1337
b 0.5541  0.6545  0.3898  0.2148 — 0 0.6793 0. 1400
Y4 a 0.7994  0.6666  0.7673  0.4083 — 0 — —
b 0.8096  0.8072  0.8513  0.4752 — 0 — —
2011 AEHHEF Y1 a 0.2925  0.5268  0.2195  0.3235  0.9465  0.3255  0.3091 0.9275
b 0.2871  0.5051  0.2280  0.3496  0.9441  0.3246  0.3050 0.9421
Y2 a 0.8478  0.8557  0.4540  0.4528 — 0.7244  0.2255 0.3006
b 0.8559  0.8763  0.4620  0.4761 — 0.7247  0.2052 0.2907
Y3 a 0.9273  0.5904  0.7182  0.8166 — — — —
b 0.9219  0.5780  0.7476  0.8829 — — — —
Y4 a 0.3218  0.4113  0.2160  0.0677 — 0.2179 — —
b 0.3153  0.3934  0.2243  0.0731 — 0.2171 — —
Y5 a 0.6788  0.4922  0.9618  0.6843 — 0.6172  0.3355 0.1243
b 0.6202  0.4280  0.9649  0.7181 — 0.5838  0.3361 0.1247

2.4 F AU HREAERRE 2SR 56 R

RAAE2S (8] X B BRI OC RV 5 5, B 5 KOG E dUm s wI/E A ¢, m i H RES & R 2 (R
F14) 228 [) G 2R ] AR Ay o b S IR 5 24 ] 0o 3 H BB O 2R () B VDR B, R 4 M T L 3 1 5 R R e ik el
TS DGR RS T LR AR R 2 REF S 325 HAMARSER 2 00 e H AU 2617 20, 2010 4E %
H /Nt iich 7 A 10 H s 6 A 22 H, FKAAZR/Nagt s 8 A 13 H,Z4Mu5 9 H 15 H, 2011
WEHREZE M 4 17 H Ngmtsh7 2 H,ZHHy6 A20 H, BLWEE R 4 J129 H, ILAE-&4 5
H 31 B, KECSH 2 [0 4 2507 F S PG EORAR I Fo ] K /DN, n 4 o o By i s ik R Rkt 2 1 255 i) L %) R
K REYIRERE W TUAD 3 B H KA E Ak e 2 18] A 2507 31 B 48 BUORMUARALYE EL B 51 T 26 5, 28 [R) 9 L SR 7
30 1~(30 #) .

2010 4FFHE 25 ek el v s (] Az 25067 H1 3 48 ORI ARUM: LU 3] 55 0 SR, /NG i L g 43 J31) S rh A
AL R AR, S H LA P D S R R ) /N SR A R PR M

2010 AERK A2 1 5 Ha 2 () A 2540 T 28 8 BORUAH AL B B8] 5 R %) AL, /7N I W (18 1 S 5 ) /)N PR g A
SREACE R B Y J3 ) R )N PR R R\ BEER R Wk

2011 445 25559 a2 (i) A 2540 B B A5 BORUARARUE BU 81 B R B4 5, Bk oA )t B AHS  I0F G 5 /Nt P )
SR SUHH 2 1 SR RN R IAORT = SR B ik 5 2 X 1) 3-SR/ R IR e SR 1A e 1 3
ol (] /) PR R R A B
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x5 FEFTHEHEHRYZEMEPHZEESVESIEL () FABLUELESI(b)

Table 5 Space niche overlaps index (a) and niche proportional similarity (b) of main pests and their natural enemies in the glade
iﬂi ]itﬂi Si%efis X X, X3 Xy Xs Xs X5 Xg
2010 4EF-H 7.10 Y, a 0.4211  0.4656  0.3906  0.1062 - 0.4537  0.5023 0

b 0.4020 1.5506 0.5492 1.1182 - 1.9507 0. 6059 0
6.22 Y5 a 0.4138 0.2879 0.2879 0.3509 - 0. 1435 0.1435 0.3366
b 0.4930 0.4287 0.4287 0.6530 - 0.1984 0.2385 0.989%4
2010 4FFk 8.13 Y, a 0.2993 0. 1596 0.1163 0 - 0 0.1895 0
b 0.9472 1.2375 0.6376 0 - 0 0.8481 0
9.15 Y, a 0.5177 0.0711 0.4462 0 - 0 - -
b 0.9048 0.3721 1.8084 0 - 0 - -
2011 4E&-H 4.17 Y, a 0.0650 0.1337 0 0 0. 1644 0 0.2231 0.5195
b 0.1527 0.17 0 0 0.1574 0 0.3072 0.5164
7.2 Y, a 0.7624 0.6164 0.1312 0 - 0.8382 0.5547 0
b 0.9553 0.9365 0.0481 0 - 1.1645 0.9938 0
6.20 Vs a 0.6743 0.5311 0.4015 0.2728 - - - -
b 0.8396 1. 1444 0.7511 0.5103 - - - -
4.29 Y, a 0.3915 0.2537 0 0 - 0.3795 - -
b 0.7083 1.1515 0 0 - 2.2237 - -
5.31 Ys a 0.7113 0.5208 0.3906 0.3890 - 0. 6667 0.4597 0.0801
b 0.8328 0.8547 0.6277 1.8374 - 0.7947 0.5829 0.0675

2.6 JUARIEZE RS HER B B N RIS (8] 5 2B e a0 A
H 2010 4F UMD 2 H B HREAER N 2 R RS BUEATIREAL , 25519 T3% o, ka5 S 80 )
A MR, RITHR , R BRI 25 S 2 5 T RO RO, A B 3 /N i WD = 67 79 KB
T GEAEBE R P AR AT R\ ERR IR Wk 5 LRSI (0 R B0 /R B 0 R0 e [/ PR K 2/ e i i

R AR R ]/ RO = S AR R, LI A\ BREBRIE Bk | w5 (R] /)

N

PR

F6 2010 FFEERSERFXRSHNRALE

Table 6 Standardized parameter values of main pests and their natural enemies in 2010

Wk = RAEEE R

i;:on Sﬁfis IIzri X, X, X, X, X, X, X, X,
BHE Y, A 0.9554 1.0000  0.9276  0.8695 - 0.8988  0.9599 0.8813
B 0.8004  1.0000  0.8320  0.2762 - 0.4248  0.7357 0.2792
C 0.8034  1.0000  0.8557  0.2990 - 0.4244  0.7392 0.2676
D 0.8383  0.9269  0.7776  0.2114 - 0.9032  1.0000 0.3366
E 0.2061  0.7949  0.2815  0.5732 - 1.0000  0.3106 0.9894
)y 3.6036  4.7218  3.6744  2.2293 - 3.6512  3.7454 2.7541
b= 5 1 3 7 4 2 6
Ys A 0.9371  0.9219  0.9664  1.0000 - 0.9544  0.9264 0.9458
B 0.5158  0.5835  0.8498  1.0000 - 0.5788  0.3821 0.3385
C 0.4723  0.5022  0.7894  1.0000 - 0.5867  0.3738 0.3541
D 1.0000  0.6957  0.6957  0.8480 - 0.3468  0.3468 0
E 0.7550  0.6565  0.6565  1.0000 - 0.3038  0.3652 0
py 3.6802  3.3598  3.9578  4.8480 - 2.7705  2.3943 1.6386
75 3 4 2 1 5 6 7
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R& A 0.9494  0.9955  0.8949  0.9050 - 0 1.0000 0.8758
B 0.7341  0.7116  0.4730  0.2435 - 0 1.0000 0.1750
C 0.8157  0.9635  0.5738  0.3162 - 0 1.0000 0.2061
D 1.0000  0.5332  0.3886 0 0 0.6331 0
E 0.7654  1.0000 0.5152 0 0 0.6853 0
py 4.2646  4.2038  2.8455  1.4647 - 0 4.3184 1.2569
ha=s 2 3 4 5 7 1 6
A 1.0000  0.9579  0.9959  0.9420 - 0 - -
B 1.0000  0.8339  0.9598  0.5108 - 0 - -
o 0.9510  0.9482  1.0000  0.5582 - 0 - -
D 1.0000  0.1373  0.8619 0 0 - -
E 0.5003  0.2058  1.0000 0 0 - -
py 4.4513  3.0831  4.8176  2.0110 - 0 - -
s 2 3 1 4 5

A KO IGHRTE B I ) A 257 FE AR AL C . I 1AL 25 LR A D < PR I8) 2 i) A 2507 ZE AR EL F o AR IA) 25 ) A= 27 AR (R £

R MARIREDTI5 R 2011 ARF R 5 Bl 2208 B HER TR I 25 R RIS B A TR AL, 252190 T
E A XN IEX VA PN o LT OpE:
RN =G AL Ik 2 1 R W (RN SRR = SR AE BRI\ BEER I Wk . B 055 1) 2 = S AE Rk f S LA

PRI | S B O = S AE M Wk /N ) ] /N R

B[] /INFRGR 5 LA P 0 A SRR |/ \ RE SR I e A [] /NS

RT 2011 GHEEFTEEREERFXRASHMIRELE

Table 7 Standardized parameter values of pests and their natural enemies in the spring-summer seasons of 2011

LS

e

YR Species T H Ttems X, X, X3 X, X Xe X, Xg
Y, A 0.8764 0. 8607 0.8984 0.8530 0.9859 0. 8447 0. 8367 1..0000
B 0.3090 0.5566 0.2319 0.3418 1..0000 0.3439 0.3266 0.9799
o 0.3041 0.5350 0.2415 0.3703 1.0000 0.3438 0.3231 0.9979
D 0.1251 0.2574 0 0 0.3165 0 0. 4295 1.0000
E 0.2957 0.3292 0 0 0.3048 0 0.5949 1.0000
by 1.9103 2.5389 1.3718 1.5651 3.6072 1.5324 2.5108 4.9778
s 5 3 8 6 2 7 4 1
Y, A 0.9883 1.0000 0.9166 0. 8459 — 0.9162 0.8724 0.8513
B 0.9908 1..0000 0.5306 0.5292 — 0. 8466 0.2635 0.3513
o 0.9767 1.0000 0.5272 0.5433 — 0.8270 0.2342 0.3317
D 0.9096 0.7354 0. 1565 0 — 1.0000 0.6618 0
E 0. 8204 0. 8042 0.0413 0 — 1.0000 0.8534 0
)y 4.6858 4.5396 2.1722 1.9185 — 4.5898 2.8852 1.5343
5 1 3 5 6 2 4 7
Y, A 1.0000 0.8814 0.9166 0.9559 — — — —
B 1.0000 0.6367 0.7745 0. 8806 — — — —
C 1.0000 0.5985 0.7741 0.9142 — — — —
D 1.0000 0.7876 0.5954 0. 4046 — — — —
E 0.7337 1.0000 0.6563 0. 4459 — — — —
by 4.7337 3.9042 3.7169 3.6012 — — — —
5 1 2 3 4 —
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YIBh Species  HiH ltems X, X, X, X, X X X, Xy
Y, A 0.9239 1.0000 0.9142 0.8641 — 0.9318 — —
B 0.7824 1.0000 0.5252 0.1646 — 0.5298 — —
C 0.8015 1.0000 0.5702 0. 1858 — 0.5519 — —
D 1.0000 0.6480 0 0 — 0.9693 — —
E 0.3185 0.5178 0 0 — 1.0000 — —
by 3.8263 4.1658 2.0096 1.2145 — 3.9828 — —
o) 3 | 4 5 2
Y5 A 0.9090 0.8736 1.0000 0.9260 — 0.9094 0. 8881 0.8232
B 0.7058 0.5117 1.0000 0.7115 — 0.6417 0.3488 0.1292
C 0.6428 0.4436 1.0000 0.7442 — 0.6050 0.3483 0.1292
D 1.0000 0.7322 0.5491 0. 5469 — 0.9373 0.6463 0.0801
E 0.4532 0.4652 0.3416 1.0000 — 0.4325 0.3172 0.0675
> 3.7108 3.0263 3.8907 3.9286 — 3.5260 2.5488 1.2292
FF5 3 5 2 1 4 6 7

2.7 F AU HIRECEMRFE MR ] AR e L SR A e ) SR AR 25 S S LR A

R T 5 BRI ARIBURIR 56 b K1 D o7 [ 3 23 ol 5 R — 67 Rz (A% Jm B OGO BAiTR i H 3222
R I REL R AR TS 5001 T 3% 8,2010 4545 B ZE bR [B] /NGge i 1Ly AR -l R O 50/ \ B BRI ik 35 R SR 4R
¥ Jmy , oA RFUI I BENIAR R, Bl HEER/INT 13,46 (n=30) , 7 B B AE T JF 25 SR 1 38 5 Bk A& 28 /N gk i I D
BN UE 1 TEAEAE SRy, RKFLH R BEALAS 5, | | {E#R/INT 13,46,

2011 4R 2k 25 0 rE B s A0 LA 5 D SR A ) T R/ NS i WS SR BEHLAR )R | |
#B/ANTF 13,46, A FE R SH R H REREZF AR E RYE Blackith "™ 842 H FHREER LB A AN
PR M AL MR A A /NT 2, BRAE 2t TR IR EE I B MR, AN J2 B 0 sl B P Jl iy, A (K
T2 L RAEEH TR R TN RESATAT PR TR, 2010 4F 1 /INGE W11 A -5 705 0 s o
AR A EARIR A 23.34 220.10,149.20 F1115.85 A {HI KT 2, IR Bl TE R AR G4 MFTa, H
A AMAERNT 2 BRI P B — T T S, 2011 4E5 2 2P 25 1 b B B a5 R0 LA I gl Y A
BRI A 18.23 .16.03 7. 06 .47. 53 F147.53 , A {HIY KT 2, A2 ol 35 A B J R I 8, R ORI /Nt it i g
A BN 2, R Rl IR T e — R s,

F 8 HIH T B F U T A7 RECAER e U AN T 67 L 3 A () 23 Tl A% sy, Wit 1 2010 44 B /Nt
W K FR T R 508 )R, Bl w [ES/NT 4.33 (n=4) , BEFLR 2% F A8 55 LA &k R R R, 1
3 P RELRE NI SIME 5, 1o BRI/ 4,33, BRAZR/INGEIT IR AL W) 35 35 Sk REEAE SR, KL RIo 2
A1k R, | {EF/NT 4,33, 2011 AR5 MR 2% 1 0 H O SRAERE SRy, /NGRS 24 574 Jag LA i i oy
BEAILAK 5 , KRBT SR SR o R 0] R B RRAR B 56 A D7 (v BRI R 50 40 4, 2010 4F
FH 75 LA i B2 ZR /NG I RN AL 05 L) K2 2011 4AE 75 B 2R A MIEE 25 1 i R A Rt SR A 4080 A (B4R T
7 83.10.74.34 33.33 .3.06 F12.26, ¥ KT 2, R RE ZFE RARGIT AP, HAAFE R ALREMN A EY
INT 2 R RIS rh SRS R TS
3 g

X 2010 A4 2011 4EFH Z= WALER " /K Ak HE1 T R G A 8, 32 H ¢ KR K 8 R 43 Bt
SEANA RN Ay TR I e ST (= A R e S A e

(1) PIAE I 7 E kel 22 ) 3222 5 R 28 3 R 835 2010 4R B BRIk A 22 0], /gt i B4 )
U RACEE R S 2 A B B 5 B R E R MR A R R

(2) NE 5 REIEE N 25 R R ILEE 0 HTE 2010 4575 5 2= 1L H- 095 O BT 3 A7 K TR A Sk |
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JNBEER IS RN G 8] /)8 SR 5 Bk A =R 5 19 2/ \ BEER I Wk | e [] /N IR AN = SR AR vk s 7 S ARk 4 Fo/ gt
WRETHT 3 L REUR A T/ Nk W) 2 R A i RER] /NIRRT — S AEBEE
®8 FTEFHREXRPFEMBLHSHER

Table 8 Space distribution of main pests and their natural enemies

AEfy H#tF  Wfh c Ca 1, lwl A 434 Distribution
Year Date  Species a b a b a b a b a b a b
2010 HHF 07-01 Y, 3.86 0.03 0.12 -0.16 1.12 0.84 23.34 -5.50 A A\
X, 0.67 0.04 -1.01 -3.01 -0.01 -2.01 0.8 0.14 0.23 -0.22 B v
X, 1.35  0.02 1.51 -17.04 2.51 -16.04 0.53 0.21 0.08 -0.22 A A
X, 1.82  0.04 1.13 -5.28 2.13 -4.28 0.38 0.14 0.57 -0.22 A A\
06-22 Ys  654.30 39.20 1.78 0.42 2.78 1.42 149.20 83.10 A A
X, 0.74 0.09 -0.22 -3.43 0.78 2.43 3.39 3.04 1.07 -0.22 B A\
X, 1.04 0.10 0.08 =-7.03 1.08 -6.03 3.22 4.12 0.47 -0.21 A A\
X, 1.09 0.01 0.38 -16.56 1.37 -15.56 3.20 4.34 0.19 -0.48 A A\
2010 Bk& 2 08-13 Y, 318.51 9.72 1.00 0.12 2.00 1.12 220.10 74.34 A A
X, 0.80 0.05 -1.00 -3.53 0.00 -2.53 2.99 2.66 -0.05 -0.15 B A\
X, 1.00 0.33 0.00 -8.12 1.00 -7.12 2.8 1.69 0.00 -0.21 B A\
X, 0.90 0.08 -1.00 -27.78 0.00 -26.78 2.93 2.43 -0.02 -0.22 B A\
09-15 Y, 70.01 2.33 0.47 0.04 1.47 1.04 115.85 33.33 A A
X, 0.90 0.05 -0.20 -7.63 0.80 -6.63 2.18 1.96 -0.47 -0.22 B A\
X, 0.90 0.04 -1.00 -38.24 0.00 -37.24 2.18 1.99 -0.02 -0.22 B A
X, 0.82 0.03 -1.04 -22.87 -0.04 -21.87 2.22 2.22 -0.12 -0.22 B A
2011 HHEF 04-17 Y, 8115 2.41 4.47 0.34 547 1.34 18.23  3.06 A A
X, 0.96 0.11 -0.09 -7.55 0.91 -6.55 2.22 1.53 -0.45 -0.20 B v
Xs  16.30 0.43 1.63 -0.24 2.63 0.76 0.80 0.86 3.51 -2.09 A A\
Xg 0.54 0.09 -0.50 -3.64 0.50 -2.64 2.51 1.64 -0.59 -0.21 B %
07-02 Y, 0.69 0.03 -0.03 -0.43 0.97 0.57 -9.07 -2.12 B v
X, 1.00 0.10 -1.94 -1.57 -0.94 -0.57 0.18 0.66 -1.20 -0.21 B v
X, 1.23  0.07 0.43 -6.92 1.43 -5.92 0.29 0.47 0.38 -0.21 A A
Xs 0.73 0.05 -0.18 -2.49 0.82 -1.49 0.03 0.32 -1.39 -0.21 B v
06-02 Y, 6.97 1.31 0.63 0.13 1.63 1.13 7.06 2.26 A A
X, 1.25  0.12 0.15 -2.17 1.15 -1.17 0.8 1.22 1.51 -0.20 A v
X, 0.93 0.01 -0.22 13.13 0.78 -12.13 1.00 2.25 -0.28 -0.22 B %
X, 1.15 0.08 0.75 -18.44 1.75 -17.44 0.90 1.41 0.10 -0.21 A v
04-29 Y, 4.84 0.12 0.21 -0.20 1.21 0.80 16.03 -4.12 A v
X, 1.15  0.02 0.75 -19.55 1.75 -18.55 0.72 0.90 0.20 -0.22 A \
X, 0.82  0.05 -1.04 -23.88 -0.04 -22.88 0.89 0.48 -0.12 -0.19 B A\
X 1.15 0.07 0.05 -1.16 1.05 -0.16 0.72 0.29 2.98 -0.21 A s
05-31 Y;  22.85 0.67 0.36 -0.02 1.36 0.98 47.53 -14.71 A B
X, 1.79  0.12 0.43 -1.91 1.43 -0.91 1.27 0.8 1.71 -0.20 A Vv
X, 1.1 0.03 0.23 -8.78 1.23 -7.78 1.51 2.63 0.39 -0.22 A v
X, 0.92 0.00 -0.59 -33.33 0.41 -32.33 1.60 0.00 -0.09 -0.23 B 4

a: PRl bW C A BUREL 1, REVERREL Co 3805 KBFIEEL AR B ROOUR R V. 19- 20065

2011 AR5 B 2= AR — 0 KL, R i S FRAT B R i | S €0 S R = S AR e 5 /g o R Y 2 B T N
PRI | F U HURT = S AR R 2 1 I )R () /PR | = SR AR RN/ \ REBR IR 5 B IO 055 Fr) R B Bk A
DREBR N Sk R [10] /PR 5 LRSIl PR SRR |/ \ BREBR I kR 5 ] /R

(3)2011 4FFF - 7 5 T HU7EMR b v 19 e U H 1O SRAE 0 A, R SRR I8 A (HIR T 2,2010 4F/h2k
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I ) i R LA g v 0 38R R A0, A (EARI KT 2, SR/ N Bk | S AR Bk |\ BEBR IR Ik kR
SR AR R S R AL A A HENT 2, RIS H B EREA BT /TR

(4) 2011 4FFHE 2 5 Fhds i sy H AERRR AR St 1 00 20 A, Bk A i - HE O SR AE A0 a0 (KT 2, 1
RE BP0 A AE/INT 252010 4EFEZE NG 5 43 A0, A <2, LLAE I R RS0, A >2, Bk
AT /NG WRURN B W s Y5 A B AT A SR T 2, REHRIZEI 50 0 A, BRAE S vh 5 W R R RAS 5447 R 3L,
2010 4EA1 2011 4EHFE FFEE R SHAHZ M REBRE L RN RE,

A B R SR R RO SRR SEmli i T AR ¥ e B RO B AR dUfE$ica: B[] | 25 (8] 5 1l B
BEVE R I RE RE ™ S I K €8 SC 56 40 BT 7 12k L 4 TR0 A JRy 43 A 9 R A 2580 55 0 3 A A D A 3
W SRR PN TAE R E A W RN AR L, A T R R K S e | B TRDR S [ O6 2R Y
BUIRRIE R RE S U AR B 285G R T T SGIR B | B 2 AR 2507 B2 B 48 BORAH (U R B0 /)N
SR ANHERE BRI AT RS RN ARE P 5 2 AR /NGE A B 2 3 U B R B AR SCR e A S
BRI AL 25 VI HR BOR N, # B VIR B2 R R/ NFI T B bR ) RO 5 — AR e B 22 R AR
K, F R TSE RT5 AN, b 5Ema R B SRR IR o 3 UIHE BOTAN 1k e T IR 28 S 800h B0 22 ) Ky
e sy 00 HH BRI IR 2, LT FHE P 5 2 BORG o — 2
Bigt . B RUURVE KA T R A TR B, RR L EOS ,
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