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BE MAXWBEI AN RS AL/ Coccobius azumai Tachikawa J£1989FEE K
BEHBREBRIIN. EAFREMARY, LAY PNEER—F5, £ LOX50m DA
Beh A A &IERS5. 8%~ 64. 2%, MEMHE B HH 3. 14X TRENO. 642k /MR RE
WA LRI T 300 m 4, R RBEEIEL0. 8% ~32. 9% , F 4T A MY B B RISE0. 63
EH, SHELTREENTERS . ARBoEx I8 X i 8 55 B 0 b S5 33, 403k EFAF4. 22
L, BHREX5~10fF, WitEHMERXEAG/ MEMNT BOEE . A ZEFENNEREE
KFAET TR, 18 BAREBEF Nk Marietta carnesi (Howard) fE4E M 3% /NG R IX
W EFELEN N3 1%~5.3%, HIEATNEWEHRBRAREWELR.

X@iE NRENEAG/NE, TBEE, FER, EHRE

YA R B % Hemiberlesia pitysophila Takagi, E8OFERFIARNI RIFHEHIXLIE, £
B BORE, T 199442497 8007 A AR Z s A FE, X1 Rk BAR K B
ERX—HERESRS, NESHEBLIAE A REHRRFENREY, EHE
HEMNBMEIERNSE, BEAREERRANYMERERIIZSFNELFKEUT.

19864 B AT R E M R & 4 B A BRI BRI T WA R B 7L A5/ %
Coccobius azumai Tachikawa (UL TR A/ NE), ZEIATERE, MR ERMBRL
RIFRIBAME . AT, S CES R30MNE (73D MR ATMKERNER; B
BN DEMAK, MERMHOBE TAHERYER, MHRERKBERKE.

H1989%E6 H MABF—HBRIE A/ NERBEREIFIE, RITELL30 km’ A1
HAEBRETI7ME®X (52, H#TTHFENRFTHAENTRR.
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1 #EFGE
L1 BEEGONEE

Pt MVEA5 78 A B/ MEE R RER BUE X (ROFIXTRK (D, HEREIEERE
A SRR, MATEEST, A 0. 7~0. 9, MR ZEFRE PSS (CEENHE
REAEL30%) R E Y FirE X EWBH ETHEE GRE T A R Rk %Ll k.,
BHREEH R B MRE5HEX Z FAHREL km LLE, DIBRA 2
XTE f BF /NP EE D RO RE W

1.2 FERaREFIRERK

P BHBLER 198 94F 55 — HEAK A1 RE BL A0 AUSE By H A b4 SN Sh, HUS & R0 X ) Fh
IR AT — 5 B U AR B] /B B X, e T 1 T T e B S MR RO S B
B — 300K A A .

L3 EEMRESE

P RE E A H A R R A R — PR A H S SR SR a4~
5 A RIS IE H KPR IR 11~ 12 A | 24T, MR H4F . BRHGHEER2~3
TH—R, FH#TK.

WENESFER, ERFEANEREE =0, FERFEREARERRE—E
BEAMENF LGN, FEENEVLAEBK100~2000, Fiit7E AL/ NEEF £1P
W ALEL, AR B DR SR 89 76 M BF /) e 2 A R 6 37 AR B, 2 )5 150~ 1003k 1%
#ESY, BENERP/NEDR . RSN R THHFER, BRAKXHETFEER, BHRHEEH
R R VUAR SRR TERERR P 0 150~200 m JEE A, R E 7 R A SORRBEA
R MBI 100~ 2005 A 6T, I EMRE (BRCH/EN., RN RFEN
YD EEAKREHNEE. WEREEENEA K, BMEEREN2 kg i
&, BUCHERNZEHE, RoEEMEERITEELAER. BARR MHHO TR
) NIRRT ERE RO XN R R EAZITERS.

1.4 HRAR

(1D MEHEE CGL/4H) =SRERNE/ERE TG () FEE (%) = [F
BB B8+ P L+ B+ 1— 288 4h L+ ARSI G O X BERE 15 M 05 50/ 4 30 U
¥ / (BERIEHY + Z B3R R+ PEI) xX100%; (3) BHFEK (%) =
(EHFEER/ AT NeE -+ EFEEE) X100%; (4) HOMEER (%) = (58O
FE-AROBE /ATHOFEX100%; &) BHEEXRE FEHROBER) (%) =
O X A MR XX O EE) / QLB EXHOMKE) X100%.
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2 HRES
2.1 TR SR

TE F UF /N e — 2 AE AR [H) S R 5 BRI 5E , FF A 10 B 2R SR8, Ao —4
ERLRMAERE EARIREHE, MENEE SRS XEZAEINmER TR, EERR
35 X 5B B 58 5 19894 Bt s i B AE AT — 4E 9 B BE B 0110 m #1170 m; 199043
B 5 )38 A0 %) 150~200 m F1300~370 m, A1989%F FHAY BEE A B f%; T 199144
P8R B Bk 300 m, BE AT 1989FE M I BEE B (R D . BILAHTIN K, 16 A /NS A
ERZERMRY BEBEHER, REMERE., B EMgEESEELmE, 4
FEESEREMMICEEZRSRE, URENT RTSDERMHRESHERX.

=1 AMMNETBUEBIESER (1989. 6~1991.5, EH)

)& gl B VHEEE (m)

X5 R Ty ik

e (. 7 R (k8K kg) desE —4E
®189-15 89. 6 5% 4 HE320: HE49 110 170
& 1l90-8% 90. 3 HE 1.5~2 200 370
B wWoo-15 90. 4 HR 1.5~2 150 300
KEE9L-15 91. 4 HH 1.5~2 300 —
HRAME 91. 5 HH 1 100 —
* 1980F WK B HAATIZEM B 1990F M99 F H MR AMNR G B /MREFR, FHHE S

288N 118k

AN, WEHR. B, HIL. £2%H ) 89 5SS B a2 508 00k
B ESBRXEARMAZMGT, WA/ MNMEMT BEEZFEFENHAETHE. &
TR, HES R 3L /4R DL BB S EY BER270~370 m, MM A1~ 23k /8
B SRR B2 M 210~310 m; MEM AR 1SL /4T R UL T IR S AR BRI TE
200m YT, ZEZRERBENEMXYE (1=16, 7=0.9967, P<0.01), X—Z R}
B £ 9 TR 976 A/ N TR BE A M FIBY, AR B SN BRI E R .

EHEEENREFEFER, HaA R SMMERY R X A%, HHT/ MR
BREEAR LS RERBNRIER

%, BESRR AWK, FEER— 2 ARG DRI
EEMT KA, P2 R E SN EEHRW (1991~1992, ¥4
BEETHR—EUL GB2), WA wE AR PREEE (m)

X B R E B BY KR AL M60. 3%, P RER RREM e
THMER B R0, 123 B TR P MRE e

A H bR 100, M T 0 o
W B R0 713k /8 R, WI2E BR 1% 1991. 9 108 110 30 30
Xjﬁ?ﬁﬁ@ﬂ%*ﬁ%@]%%#ﬁﬁg 1991.11 252 310 150 150

1992.3 252 350 190 150
F—EMEA.

1992. 6 300 470 230 190
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2.2 HEENFIRE

HEEMFEFERREMENZ AN IS BAMEEAERN O EENE
¥i. R IEB TR TE A /ST #A SR H BT A FEHIZLAE , RATXT 19894 LRI X My A AE K
MM EEET RENRERE, ZREVEERBP L0150 m EN, ZHZREIMX
¥ EBVBE A/ EFREIT G T B, M RBEY WA S B MHER,
FEZAAFEREMAHENE (Bl-2); ~ERBERPOFERMERGH, K55 8%~
64.2%, 50 m. 100 m f1150 m &b ZFAEZEMKK N42. 7%, 16. 3% F4. 2%, SHHK .
B 50D My 5 BE I Py ORI A 3. 4136 /8T IRPEAO. 643k /£F R, 50 m, 100 m #1150 m 4t
WSy W REA> B M 1. 273k /8E R 1. 543k /HP AL S7TL /4R, ZHE Z B BN B EFM RAEX
¥ F (n=34, r=—0.86841, P<<0.01) (B1-b); “4EJ5150 m LA M &£ Hur e — 5,
T EFEERI2. 9%, MM EREF0. 60k /H RER, ZEE B —HAEEH L8 TEHR
B (B0 BEEFETHFARMBENTRREIRME, 250H520. 8% 0. 28k /4K
(E1-d); BEEMBRERG — U EAMTRES), (BE T ERMNTHHSEED
AR 25. 6~29. 1% F10. 63~0. 673k /¢ WK FEHFAF L.
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E1 1989 X FERMBENBTELNREE

FEat, H{I3T19904E A 40 R S LK (30 m DL MIEEMIKE T 5 LM%
LG R, WS —FEREFERIK6L 9%, THMY 5 th HUERTAY3. 39% /4 MK
0.753k /4t HETHF ERMMBREE S H24. 3060 53K /8 R, B=ZEFEH
21. 8% F10. 593% /4F 3, U4 HX25. 3% 0. 643k /4R, “HBRPRENTERS.
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GRELAEEER, BE198THELURM B A MBS #M10 S/ B BEIT LR, 75 A5/
BETARBRCFRAFERCRERME T HAMM22. 8N M FHFER, BNFEE
EART H A vh 280. 853k /4 WA /KF, ST UL BIAE A EE /gt T A B B LM R A B
AR BB EHLEE, HETRIET ARREAS KAEHELFREARFKFUT.

2.3 #MEEMROTREE

MHRER, MEEMHBETHBRTIE
FME NGB RIS, BRRME TN, B —
FUZNREANMBEMETHEERE A B oo s
B, 5% 4~6 ) KA (8~12H) 7]
MERBERTEZE; BIMEAT/NER
BREETRTARE, s T A A A
ZHRIFRXAZMHE. BHRITERET MK
i XA [ A % BB X % SE R IR A ST
X+ 19894E i [X. . 19904E i s X A % BR IX., 7E
AR S 4 B e K S (5~ 6 A AILEHR
AFHREMAUZDATEATERE  my gooppcmnusmmmes s s
git, ERME,

RIE_ LR BER 4 5031 5 19894EF 19904F B 8 [X 4 = 4E My oy 11 85 B TR 2R, BT
BEERN: F—EHN50%~60%, B EWF0%~85%, BEMEROULL, kX
TR 2 M 25 B 3 IR X BEAK 6~ 1018 (383), BRHEBEMHIERE.

#4 HERAOMBRENECEEESR Vigginai (1984)™, T B 5 — I VH B 4

(1992.10, BHK) (198 %A Ky, WfF/PigRl —sufhds (dm
CERY ARG LED THRREE - Aphytis) MIBERIT AN ZFEEFEEMHRAY

R XAF -
BAMC SHC M RS EER, EIERNEBTARRE . R

HEM 1)L/ )
S = N W o T~

B R 1451 618 833 57.4% 3.06 -
A B K 1421 1003 418 20.4+10.22 REMNUIFARGEREELNMAFEES
»  SEBEAES R, FHRE . AT AT /NP2 5
* % SHLREAF 2 H B4 RO iz e g R A, wE

FIEE T —rl, EHSE - FREFEERBRONLAHFMGT, 450 iEHH %5
REAREILL /S RUT , HP R ESEEAR MERIBOUMEREN. ARIEX—41, &
I3t 2 F-H0K A5 89 — SE e RO BRI 04T T MM SE T3 2, S5 R AT E MW bR
EEEUE g, XSEAG/NEEYEERMEPNBHREEEAREOXELN
FFRRRRE B (R,

2.4 MEVMERPEEANMNE AT/ RBE R M

BERAE., BHERENAES™, ITHRABRBEGE X P E5HE W2 /) i 3255 B g
/NEEJB Encarsia 2%, ¥ 5 /N8 Aphoytis 2Fh A1 AR T S BF /NE Merietta carnesi 170, En-
carsia ¥l Aphytis ] /NE R IR AT A0, AR AEPA SR BRI 208 2 H L HES RO ME R Bt s AR E
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WFNEE T RIR R B e, FAET Encarsia fl Aphytis /N, BEFE, FHL LR /g
GINEXEFBWHEE, DRHXAREIX L/ NEM RS AR, R, XE/ gl
SR E f /N R B B LA AR E . XTI 1991410 H 199342 A 4 5l
BEREM19894E . 1990FMI0NFMB KIS, FHRE K, ZBHIESEIT, SRm
5,
x5 HEBEXMAREEXkE/NEHPEEEBFELER (1991~1993, BEXR)
gy THE A LE B BYNE EWEEEE Hfh%

m s SR b wEk EK KR EE wE EK KE ER O HE
o s S IR SR T A D

1989 %X 1678 1016  60.5 335 20. 0 117 7.0 33 2.0 177 10.5
19904E B #EIX 2619 1899 72.5 327 12.5 94 3.6 80 3.0 219 8.4
19914E 58X 2023 1476 73.0 226 11.2 92 4.5 83 4.1 146 7.2

R X 1352 - — 1097 81.1 61 5.0 41 3.0 147 10.9

WASHMAIBUTILE: (1D EA/NESINAT, Encarsia JB/NETEHE b 43¢
B, BATE RN S RTE8L. 1Y%, SRERSIHEREMS4. 9% LK
s BIANTEAEF/NESG . Encarsia BIRFFHb AL AL /DR, —F. ZFEM =4
W X 15 £ ioF /N M ) L B 43 BI R 73. 0% . 72. 5% F1160. 5%, Encarsia J& /N HL R EE K
11.2%~20. 0% ., NBXHEXRE , Encarsia JB/NEHESIANL AT/ NEZ T, HHEILFT
BE2/3, AN X ATRERIE AL NESINERERS M- HHFEENWSER. (2 H
% W) Aphytis J& /1N, AR AL 59 05F /N 08 o Lt /] 96 7 A e DX S T e X 4 265 X (D
HEHTBEER., HPENEFEENERLAS NEM R IFRIR D, —F . ZFHM
SAERERAHERE4 1%, 3.0%M2.0%, SREEXH3. 0% LEMIL, REHTI
NAE i /N LA BB 5N BT IR T R L3, R & BUXS 16 A i /N i P A B B 1Y
HEME . 3 FIANEAL/NNEFHE—FEME E, ARE/NEMBESYAAEEM, 5
REEX A, 2RI 49.6%~93.7%, XRBHTRERERRFEHFE, FHLMA
R EREN NG BEEENREN R DR TRIIRMEKTE, ARE/NES
BWOHX TR, LFEH E—E TR T 1/3; ZE% R Y38 0638 B | T, 16 i/ ik
FERNEZ ZLRE, ERT —MHHEZHANEHIRS. O EHNELFHETHE
TR, TE AN B B BE4R . 6. SAMI0A, W ERBABHIHBEM
HWIER, EEHASK, EHFEMEEAY —FRERMEYE, RBMENMNZEFEREY
BN R . Encarsia B/NE—REFEFHER L, s A UB MK IR . Aphytis &/
MFUR AL N S ERBEHAK, B8, BRART Sk, mE3HR.

3 g
3.1 WEAMBIRGEREN, 16AE/NER &0 B A2, EEEREES,

BENFENEFBHXR, REIGHEAY., FEEFRBMBUEREKFETE, 3
BN X R R A AR SR VR A . (H s dE B, TE A BE/ N SR, TIRXK
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40 CCoccobius_azuma i
S Encarsis spp.
3000 EZ Aphytis sop.
BZAMsrietta carnesi
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E3 NEREREISRER
a: WX PF/NE; b, RX=F/ &

HANFEIEREESABEREATHRDBITMHER, EEIIFFBHAHEL,
THEMBEH BN RGN, FAREMIKIIBEXNH, TRAXFRBE M LR
TR EHENEMABIEERENRESE R, MESREERKERINEZAREE.
3.2 WEXRAEYBERESE, SIHERERAEAFFEFEN, HIEFEIIERET
RhEHERIE RFEENEAN. BRI AR EENEX AN ERAN R FEEERE
SUE /N, FERRBEAE A NEBIN, TTRAME T B AN, X EFEREL AT
INEFIN R RMEITE, SRR IR/ RARTE R /N5 16 5 /N —
B, HRAFEMNE, HEFARMERUL AL PERTF FRER (EREETFRR
RFAMER A, BARERGE /NELBEFETF Encarsia Fl Aphytis BR/NE L, SHINFSH
19724 M EE AL, W R A3 1%~5.3%, it {k F Neuenschwander fl Hammond
(1988)™7, ##% Benntt (1981) & TR LW EF ERMI 200 A A B IEHRNGF
R, BT XTIE S /NI 5 B B A% 20 88 30 o) T 3 e 425 o 2R

3.3 A /NESIALE, AKIEFEE RSEMHBEARMRKERR Encarsia B/PNEYEZ
BITRE, HFERERBERMEEBE M, XN REEDRMHAENBERXRAM
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W, MESEHE—SERBRENFR.

3.4 WEFRFIREASH/NEEFHY BEER200~300 m, HE—FEHHERE, $
“HEREERAHELERE RSN, RERYISTHENT BUER . £ LRk ER
500~600 m B Ky £, AT BI ARG A R B O F, R LB A MR N
150 m,

B ACEI T HAEWE BRRKERE ZBBEAETRE GRS TR ARM
MM TER B K e ERE ARV ARBIRA I T EEY B I % %K Domingo Cadahia
BB EEF 2 BRIRGEENRAESER Louis F. Qwilson R RiBALH
REE; PILKREHFHER L, PENER LBRAFZET KRG FWMEEAGRE
KR THHARES. SMETLERRHER BRI ZRERESE, ERKLESHHA
W, Mimee, HEFERER. ERIHFRRHE.
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EVALUATION ON THE EFFECTIVE AND STABLE CONTROL
OF HEMIBERLESIA PITYSOPHILA TAKAGI WITH
COCCOBIUS AZUMAI TACHIKAWA

Xie Guolin
(Nanjing Forestry School under Ministry of Forestry Nanjing 210042)
Pan Wuyao Tang Ziying
(Forest Pests Control Station under the Forestry Department of Guangdong Province Guangzhou 510173)
Ding Decheng
(Shanghai Institute of Entomology, Academia Sinica Shanghai 200025)

Lian Junhe
(Forestry Bureau, Huidong County, Guangdong Province Huidong 516300)

Abstract Coccobius azumai Tachikawa which was introduced from Okinawa, Japan, was
first released and successfully established in Huidong County, Guangdong Province in 1989.
Since then systematic observation and investigation were made. The result showed that a
year later the parasitism rate of C. azumai on Hemiberlesia pitysophila reached as high as
55. 8% ~64, 2% within 50 m from the released site and the density of female H. pitysophila
was reduced from 3. 41 to 0. 64 per needle. Two years later the effective control radius had
increased to about 300 m. The parasitism rate ranged from 20. 8% to 32. 9%. The density
of female H. pit ysophila became as low as 0. 6 per needle. Both C. azuma: and H. pitysophi-
la were in a balanced state of low density, whereas in the areas where no C. azumai was re-
leased, the density of female H. pitysophila had increased from 3. 4 to 4. 22 per needle, 6
~10 times higher than that in the released area. Judging from the spreading speed ,competi-
tive ability and the number-stabilizing level of C. azumai, it is concluded that Marietta carnesi
(Howard) had only a hyperparasitism rate of 3. 1% ~5. 3% so that it had no influence on

the control efficiency of C. azumai.

Key words Coccobius azumai, Hemiberlesia pitysophila, biological control, efficiency



