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yellow sticky board and binocular microscope examination of the parasitoids and the mummy aphids in Southwestern Area of
Shandong Province from 2001 to 2002. The results showed that two peaks of the aphid appeared in the orchard, one from
the middle or last ten-day of May to the first ten-day of July, and the other from the last ten-day of August to the middle ten-
day of October. The alate aphids also had two peaks, one from the first ten-day of April to the first ten-day of June and the
second from the first ten-day of September to the first ten-day of October. The parasitoids, Aphelinus mali, can’t have
effective suppression on the aphid population before July because of its lagging behind the first peak of aphid, but after July
they synchronized with the beginning of the second peak of the aphids and could keep them in control. In the different
periods of the growing season, the number of the aphid was variable in different parts of the trees, the survey showed that
the aphids crowded on the root, trunk and boughes, and seldom on branches and twigs before July, but after the middle of
July, the number of aphids was much more on the boughes, branches and twigs than on the root and trunk. The community
structure of woolly apple aphid and its natural enemies was investigated in 2002, twenty-three species of natural enemies
were found and the dominant species included Coccinella septempunctata Linnaeus, Adalia bipunctata ( Linnaeus), and
Chrysopa phyllochroma Waesmael etc. . The community diversity of woolly apple aphid and its natural enemies was low,
showing the unstable community easy to be disturbed in Southwestern Area of Shandong Province. All the results in this

paper can lay the scientific basis for controlling woolly apple aphid and conserving its natural enemies.

Key Words: seasonal abundance; community structure; diversity; Eriosoma lanigerum ( Hausmann); Aphelinus mali

Haldeman ; natural enemies

SERGAE Eriosoma lanigerum (Havsmann) REZHYRBNAE FEY, FEVFERBHY, T34
R, R R AR R . EERTHELR R SEEEYE SERAMRS
R R SRR G B 6, A OV AR A B T, AT IR S R R T e, B
WL ERBERET 1910 FRiEAFEY , HEL, BRRWR I TFEERERS, HERFRBHE X
A SO PERR R R B ,2006 A AR o A S SRR I R L R SR 4 0 0 /N i (X
# H Jti ) Aphelinus mali Haldeman FOFpRESIA" " SERBFHHABAR™ ' B E AR, 4 SE R
BHBE R aaRE" " A S R R R B SR ISR R MARE . SRR R
Bel AN R IRSL AR R, SRR AT L KR R SRS A RS St BRI , B TFoRA 3 A fr e thil SR 4 B %
REKRBIE. M AEE LR R A R E XK —IARWE N R A R E TR A TS
R A A TH K SIS B2 b, 3 R R KB AR BEAT T 597, v da bl R B e 3 R KB
FES M B R R FAE B E T BB HR
1 ##5FEE
1.1 BEFoH S A5k

Bt SRR AR AR, A RBEMERE, mHRLY 3330m”, RE A EFE, + 570
RUFE L. HAR W7 035 AR 4R, LI R — DO RS S , WA — A R B — R AR Bl
WIRMRS, ERWIR 100, M ERREAE -, G LEFLEMFTHEEF, HRATHDN 3m x4m FIHH K, H
BT T RA TS FREOCE R BAR (R/D 0. 3m x 0. 4m, KOS L EAK) . RIBFORHRTRET S
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B s A & SR T EERBCT s B A ERMARR JTi . 2 1 AR, B4 3 AMITIR, B A
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MEgE,

H G P R4 ST ERFE R DL AL 2002 4E 5 H ~10 A, € HIFENIRE 20 SR R4 EFEF e, 4 H = N ks
ORGSO H G 3 A B SHRER, 4 BIME SR G 5 HOL R SR .
1.3 B R ik
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2.1.1 FREGMHSEHRKIE
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Fig.1 Seasonal abundance of woolly apple aphid in apple orchard in Heze
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Ja , T RARE B A R B, SER BB EINE, 7 R SRR, TR B S R, 26 . T A
MAE A B FPRRI SR — R B 7 A AR, B TSR R R, R4 B i B 2 B, SR KR
W, R R8T AU SIE® , 2/ B — /i, —H3 11 A b A, B TR

{65, SRR AR B L
®1 FHEW 2001 ~2002 F£EHEHSE(C)
Table 1 The average temperatures (°C) of every ten-day period from 2001 to 2002 in Heze

=R f H Month

Year  Ten-day period 1 2 3 4 5 6 7 8 9 10 11 12

2001 | The first 0.1 -0.9 7.6 127  20.3 2.4 291 27.1 23.1 159 9.3 1.1
H1 The second -3.7 2.8 11.1  16.0 23.4 258 27.8 259 21.3 16.0 6.7 -0.1
F The last -1.8 3.8 11.2 154 23.7 26.9 250 247 18.9 146 1.7 -1.5

2002 | The first 3.4 5.5 7.6 15.0 16.3 27.5 27.5 21.9 240 18.0 8.1 2.8
H1 The second 3.0 6.6 13.7 16.6 18.7 27.9 29.0 24.3 19.0 17.2 6.1 1.4
F The last 1.2 8.9 13.6 143 234 238 268 27.6 19.7 8.9 5.2 -3.2

HEL T 2001 4F70 2002 4537 R4 BT shaS fi 2k, X HI7ET 2001 4R fE YOS R4 51 A A B R E LS A
LR ERERL , R RA R — RSN R R, BARp SR R B0 5 T 2002 4757 ] Y Y 32 R 43 55 A
ARBRE,S A TAATRY BUEE, R SRR, FRr AR — R e i R . o
PrEJRE, EERE T 2001 5508 SR A BT R BB R, T 2002 4F B T4 AR T LARE T #IBRH
ERUB NG BRARBEF IR , SER A S BB, X B 1 o 3 A B3 RS ST B HO T & 5 R ik ey
F 2001 4F4.5.6 A543 M RMEREE, FHIR 5.6 A& A F<EARE 27. OCRUT, LhBuE HIE R4
BP9 SFE Oy E . W 2002 4F , MIBRARARFE (K1) ,6 A B PAKFHREHBDER 27. 5SCUE, FEFEE
FEB R Z P, AR 7 B AT RRIE T 5. BSR4, 2001 4 i TR bl Py SER 4 4F
MRS ETHR, T 10 H _BAA 2RI ; I 2002 457 10 B _EAIREEX B Mg, RIRHERKT O A 17 HA—
2.1.2 SERRPCRRERA RGN K 37

B 2./ 3 =W, R —4E G, RN AR AR ERBEMRSITE I ER . L34E ERAGE
R T K RGN R AR S TR AR, B B RGFYGER R, B FRE;7 A+ . TAZE,
B TR EERRGFEAN R EBREBR, WA M T, A1 A MBFIETE, 3R 45 519
REGERE, Kb, B LSRR TRHERL  HUORHH, I LR E s, HiREEANR,E
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Fig.2 Seasonal abundance of woolly apple aphid on different parts of apple tree in Heze (2001)
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RAEHE 3 A ARSI HESIEE Bl TRRBMRB R LERE, —HF 4 BIREBAE Y &L, 717
BEGFRHEEE. 4 AR ~5 A L P8, SERGEBES M B, 7RG B ER LT R H
AR, FE A TR ; R, i TER A 7.8 A, ERGERAAX AR, A TR RATRECOYE, B
I, e ERGERA R R R — EL B R
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Fig.3 Seasonal abundance of woolly apple aphid on different parts of apple tree in Heze (2002)

2.1.3 ¥RHAGHBMIHRK I

SERBETE BT SR SAFH K SRR LA 4, AE 4 WTLLRH , 24 E T P K VA 5T ,4 A
bR ~6 A LAV RFABEFRAER,9 A LA ~10 A BAAKEEREREH, REARFHERKRL T
PREA MG EE . AR A A R e i BRAE ST S i 2 il
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B4 BREGETESFREEH KD (2001, H5F)
Fig.4 Seasonal abundance of the alates and the aphid patches in Heze (2001)

HTH 35S SR B AR, A A RS E R 10 f58/ER  The number of the alates showed in the figure is ten-fold of real alates

REARGRERRERNR IGAR N4 B 10 B K286 A5 H,5 A6 haEA#,5 A 22 HAHH
ERERAERD 15 AR A RFARG R EREH . SE¥RATRFERLEHKI,4 A% . TAIE
(B3 SR 5 00 R A R i A TR R A WIS , AT 4 SRR ST S B SN i 4R, WHISE R A ST &
R IRE AR R, BEREE R, F— i T &R AT RRE N 2RI M, AR RER
AL, ARG A, Rkt R IR T 32 R0 SRR B TG T O B, R G AP AR A
B g,

ARG —A I 289 B4 H ARBIN9 A25 BH,9 APADVEAN . hEFRETHAE
VI R AR A 26 — R e BLRT N, A R H BUE  BVRIET 9 A THIE 10 A LAIRIIRE,
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2.1.4  HOBESER GRS 00X HE FE R T
A 20 ARG ST R N B R BIRSE R G T 5 OB R B MF AR R 2,

£2 TR 20 M FRAFERGF S H LN k8T £ % (2002, F757F)
Table 2 The number of aphids and aphelinids in twenty aphid patches and parasitism rates from May to October 2002 in Heze
H 3§ Date( Month- day)

I H Item

05-11 05-30 06-20 07-04 07-18 08-01 08-15 08-30 09-19 09-25 10-10 10-17
IE R L WF Aphids 981 481 398 492 819 840 780 466 336 239 365 442
H %% Aphelinids 101 151 200 465 800 828 1232 742 435 322 275 256
FER(%)

9.33 23.80 33.44 48.59 49.41 49.64 61.23 61.42 56.42 57.40 42.97 36.68

Parasitism rates

RS, B H SRR RN 4 B T AT 46 B, Bl G RO T 4R 7= DR AR e R BT, MR 2 W]
51,5 A 11 HiEZH) 20 MFRANERGEFHETFERNR 9.33% ,5 AIRFERE RS, X3 23.89% ,(HEA
AR R AR ET O A A RIERIAF 50% 38 A 15 HZJG , TN ER BT R FENREAS L THUHE,—
HH9 A TAIFERNES0% L L,

MR 2EH, BtEMBERIERET 7 ATA ~8 AKX, FERRIEES APAZEI AR, ENHEET
SERBEFRE—NEERIEN(S AAl ~7 A EA) , S3ERBEFHE AR ERERHI(8 T A) ZEFR
Wi . b4 H OB R A B T IR B A v, HE U A VR AR R, 7 B4 LUJS H Ot IR FE
SN WEAE, T 8 A T ARERMETSE R B IEHIH, H Ot SRR A3 A R Eg A 31 ey e, HE 0 %o 3 R
U R RFEE A ERIER
2.2 ERBGRHEREHESE
2.2.1 REEYIFBAAL

TEE VIR X, R A RGBT R B REB D, 3L 8 B 23 B, WK 3, HepFEMREAUE R 5T
LR/ A R R EEIE R 3 17 B, IBRIE 4 B 5 B, HEMEREPRERRMRES ,H 9™, b
Yri SE 39. 13% ; HR R MIBRISH 5 FF, & Yk B 21. 74% ; BERL 5 RUTIRDLA- 4 T
2.2.2 BREAMEF RFELEE I

BRI E IR L 5F H, WA FEEREWE M YT . PRI ISR, % Berger-
Parker(1974) 48 i BRI B (LS B 18 BORFRN , I R B A4S & R YR FERRE T+ B S REFE IR B E . 7E3E R
B RERBREE T, b TR S LR R REE, RN, ANEEER, EEHE S HHRER
UM b, BRAA X S Syl —E XA A B R, T EAS TR RS RE A F R E 2
FRROFRE LS R 185, AR 4,

MFEAFM 74 A 17T HFIS A 20 HEWRES, £ 2R G R LS 380 78 0. 4167,
0. 1389 #10.4483.0. 1379, fi RN, O 4.5 AR BEF MR WEREMEF ;6 Bbr, Bl R EFRRIILHE
AR, 15 0.5, W I KBS F;7.8.9 i EES, B2 R MEEEHERR, 72510 0. 5455,
0.3704.0. 4282, 5 T REMLEF, LEMBKZ
2.2.3 REEZHMELT

PRBYT RHR R STREIEBOLR 50 N3R5 B, ERE U RHRERIE TR P 4.5.8,
9 RinYdE B R S HEOR, YR R, 6.7 AMYWAEEL>, ath RE, —2 6.7 Ar RRR;, Mo
B AU i AR T IR A PR, R AR B BT, A EESIRES, 7 A20 LR
EYFED BHBMEEEE X EERFEMRE H R BE 2RI IE R
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£3 ERGURBHEWIER (2002, 75)

Table 3 Composition of the species in community of natural enemies of woolly apple aphid in Heze (2002)

#H %, Composition Fh2& Species S [ %8 Rates( % )
3% H Hymenoptera
35F/NEB} Aphelinidae 3 YR UFUF /M Aphelinus mali 1 4.35
f%3# B Neuroptera
E R} Chrysopidae -8, 550¢ Chrysopa phyllochroma 4 17.39
4B E WS Chrysoperla sinica
TRE WS Chrysopa formosa
K E W Chrysopa septempunctata
#4380 H Coleoptera
B 1R} Coccinellidae -+ BBLH Coccinella septempunctata 9 39.13

S8 & Harmonia axyridis

£ 58l & Hippodamia (adonia) variegata
— BB Adalia bipunctata

BB Harmonia octomaculata

k£ BB Scymnus ( Neopullus) hoffmanni
B LA Scymnus ( Neopullus) babai
+= BB H Hippodamia tridecimpunctata

PUBEEPMH Seymnus fronsalis
XU3# H Diptera
B iEFigR} Syrphidae B R Wtie Epistrophe balteata 4 17.39
K @ B YF 98 Sphaerophoria sp.
PSR TR Scaeva pyrastri
VO 45 /VE W W8 Paragus quadrifaciatus
¥Wk B Arachnida
B! Thomisidae =AW Misumenops tricuspidatus 1 4.35
1Bl Erigonidae E[a] /MBI Erigonidium graminicola 1 4.35
[B] 58} Araneidae BRI B Wk Neoscoma doenitzi 1 4.35
IRER} Lycosidae sk Lycosa sinensis 2 8.70

BE#%k: Pardosa astrigera

F4 ERBWFHREXGIERHE DT EYWHARERTEIEH (2002, 7EF)

Table 4 The dominance indices of the main species in the subcommunity of predator enemies of woolly apple aphid from April to September

2002 in Heze

H 3§ Date ( Month-day)

Fh2& Species

04-17 05-20 06-19 07-20 08-21 09-19
-+ BBl Coccinella septempunctata 0.4167 0. 4483 0.3636 0. 1481 0. 1905
BB Adalia bipunctata 0. 0556 0. 0690 0. 5455 0. 3704 0. 4286
I 4 Harmonia axyridis 0.1034 0. 1667 0. 0370
-8, 550¢ Chrysopa phyllochroma 0. 1389 0. 1379 0. 0741 0. 1429
4B E WS Chrysoperla sinica 0. 0556 0.0345 0. 0370 0. 0476
M E ¥ Chrysopa formosa 0. 0556 0. 0690 0. 0370 0. 0952
KE W Chrysopa septempunctata 0.0278 0.0345 0. 0476
R /NBWR Erigonidium graminicola 0.0278 0. 0345
B %k Pardosa astrigera 0.1111 0. 0476
B R Wtie Epistrophe balteata 0.1111 0. 5000
PO 2% /N WF iR Paragus quadrifaciatus 0.0278 0.0345 0.3333
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BEVE ZRE M RBEE PR O & YR A B0 B B S I AHIE B — R R Tk . R 5 B il , AR A
ARG R R BRI I 2R84 D A H'ESREU] , SRR 48 5 R R B VE RN, Fo 8
2, BZIRENATHRERENEE , SRR EERBR % SR8 2 MM SN YR
DHREBEHS, —BEYMHEEZ  HYEROEE, RZHERE, 09 A 19 B, URHE N9, W5E R
0. 3949, H: Simpson ZFE4F8%0 D {H 1 Shannon-Wiener Z A8 4 H'{H 85, 314 0. 5269 F1 0. 3768 ;4
R 17T HYFEE£,S =13, 5 E8 R ,J =0.3367, X H'EH{URT 9 B 19 HiY H'{E, BR & i BRAF 4K
DTS BRI, HZ T R SR EE MBS B RN EEN 2R, 10 7 B 20 HEER YR
75,58 0. 4568 , KRR AT 5 R K, MAZHMERE /NS 8 A 21 H X ZHEERs S L.

®5 FERQFREXHHEEMSAERE (2002, 7EF)
Table 5 The indices of community characteristics of woolly apple aphid and its natural enemies in Heze (2002)
H 3§ Date( Month-day) S N ¢ D H J
04-17 13 191 0.6586 0.3414 0.3751 0.3367
05-20 12 551 0.7263 0.2737 0.2713 0.2514
06-19 5 475 0.7245 0.2755 0.2173 0.3109
07-20 5 1586 0.4939 0.5061 0.3193 0.4568
08-21 12 1909 0.5002 0.4998 0.3348 0.3102
09-19 9 611 0.4731 0.5269 0.3768 0.3949

REESNEE R RPHE N SR ERE R, —RREETREER, B, W5 A 20
H, 3R KRB E SRR, € =0.7263 , 5] B &K, J =0. 2514, FEiE ZHE IR B &, B
Simpson ZFEHFEEL D =0. 2737 , H Shannon-Wiener ZHEMEAEE H' =0.2713, RZIFR, M09 A 19 HM7 B
20 H R SUEEBAR, WS ERSE , HE R UER,

3 i

ERBF BRI RAERIE™  NASCAESRE  E ST X F R R E R ETA
W, HORE A ERBIES AhAIZ 6 ATH,7.8 ArESL H S RMHSERR TN L& 5SS,

ERBYFEFE R EAR AR R LSS, UAER DA RE, EHERERR, EFE, ZRERR
PR B TS ER AL BB AR, IR — H R i T3 RA F Z7ER R RN T A& R Rz T4,
TR BT A, R R EEFN T4, ek el A, BHH Y 3% 0 — 0, NIRR BUE R AE T, B
TEFRYRIOK S FERIREGBOEE N TR ) gk, 5 TR RA TR A —RIREERAL, EA T
PRGBS, AN ER L, 7 AP TAZE, i X BB R ER BT R A
fEHFINE,

KTERGBUTARG, 2T 50X, RFEHFRFNERFRNREHEDEGRE, N85 ATAZ26 A
T, TikFEA BT 8 AKEI,9 B PaZE 10 A iBal, 11 Ba HEED , AELN, A8
FMX , EFEARPT AT 4 A BA) ~6 BA, BEEREFRAES A LA ~10 B 1A, ARSI R E
BHX R, KNS RRSA AR RESREGEE X, ETESSENEMKERSHNREARER
Y ENER, HRREERF TR,

KT RRGEF T, BTGB 7 AR e BRI P AR A8, 1B A0 & 3 K 3 A R BB 4R 1 3
Ry A EINEARFRERET B SERRAF AN ZTHEE, B RN R T %G T
RFFHAMEEET™ o B ERA RS B YRR SE &, AR S R e %R R B, B ek
HIRAERE TRERBGFHRERE, 7 B2 /E HOCEREER R  ERERA WA B, B, 7252 b & #Hid
R EFR ARG, R ERI H LK R B, DRPAIHZ

A HEAERERY, ERATARGRFEEUREZ THSE, W EFERTEERNAE R, HHE
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IR, 4.5 A6 <EEE , 45 FRE R, A A P KB A G , A BB RO S R B & A, A A T4
GIAPRREC R RN, R R, AT (™ 4 E 2 A BB UL IR FTH IR MK, b TR RA T
HAF AR M R H OGN R AR R BAR R, SER T A7 AR 20, B T SRy 32 R ST AR AR, A T A
HEHL,

ELMENERRPFRYA 73 B>, EEHEBRE /EE AR RERRT R 23 7. NERFHT
WEMEREASMPT A, 7 4.5 Ay, EER R @Ry LR m , T ARG bt 1 B St iR FE
T S 3 SR 08 e A P 2 o

AR SCE P IER GG SRR ) SR R A 3l , R R A BT R R B 2R BUR, B
FREMEZE. FNTBATHE T ERATHEEXENEMHERZA CEN SR BB HEaFRE,
X TR AR XA R B AR BR BURRIE BRI A TR R — 5T
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