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Abstract

The purpose of this research project is to improve the technology of culture and
mass production of Scale Picnic Beetle (SPB (Cybocephalus nipponicus
Endrody-Younga and C. flavocapitis T. R. Smith) to control the Cycad Aulacaspis
Scale (CAS (Aulacaspis Yasumatsui Takagi)), to monitor the population dynamic of
SPB and CAS, and to evaluate the effect of control. This project already provided
96,439 C. nipponicus and 5,982 C. flavocapitis insects to the Taitung Forestry Bureau
to release in Yanping working circle 19 and 23 compartment for biological control
since February 2009. The monitoring on population dynamic of CAS and its natural
enemy SPB, growth and decline on marked and random sampling plant presented the
similar results. The result shows that during late spring (April to June) the raised
ambient temperature causes the population density of CAS to grow. The rising trend is
also shown on CAS instar structure curve, eggs and crawlers achieved their peaks in
June. On diet range test, the experiment scales (six family 18 species) and testing C.
flavocapitis (from lab rearing) and C. nipponicus (from lab rearing and field collection)
were propagated. The result shows both C. flavocapitis and C. nipponicus prey both
family Asterolecaniidae and Diaspididae, lab rearing C. nipponicus prey Ferrisia
virgata and Saissetia coffeae. Cybocephalus nipponicus collected from field prey
Chloropulvinaria psidii. Oviposition experiment of SPB shows both species oviposit
only in family Diaspididae, it means SPB will prey non-target scales for living during

adversity. The food consumption rate of C. nipponicus is higher than Cybocephalus



flavocapitis. The life cycle on preying scale, Cybocephalus nipponicus in Aspidiotus
destructor is longer; Cybocephalus flavocapitis in Aulacaspis Yasumatsui is longer
than other scales. Though life cycle of C. nipponicus is shorter, but the food
consumption rate is larger. Cybocephalus flavocapitis has the long life cycle benefit,
proper rear and control could increase and establish the population to control CAS.
Intraspecific competition of SPB, the average hatch rate on low density of C.
flavocapitis is high. The has opposite result, high density average hatch rate is higher
than low density; interspecific competition has the similar result. On sexual hatching
rate of C. flavocapitis and C. nipponicus, the female is higher than male in both

species. During interspecific competition, the male of C. nipponicus average hatch

rate is higher.

Keyword: Cycas taitungensis; Aulacaspis Yasumatsui; Biological control; Diet range;
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¥, EZF6 ARSAFTE, 25K 134 £ 18.12 &/4k K 12.00 + 12.76 /¥ , &
F10 ABIELAZE 1585+937&/% , ZF 12 ATHEER.00+4.06 &/#% , 1 A
7 X e EFAE 12.00 + 4.27 &/#ko
(Z) EFEXEE B MEKEORENRBREC L ERHE KRB RBER
HPBHEES 23 MUEBEERAEF 5 ARKERL, 5~ ANERS , E
EEKREFEAWMBENRE (X6 )(E29) RBEZEER 30.5£36.05 &/50mm /NE
EFZE 56.0 + 64.76 &/50mm /NE , EF 11 A TEE 17.80 + 14.74 &/50mm /)
¥, 3 AEREE 9.80+19.65 &/50mm NE, REMEBREELRF 5 AEKTH
31.5+19.39 /B TRE 16.7 + 13.46 &/% , =F 11 AFEREZ 10.30 + 10.69 ,
2010 E 3 BRRE 7.13 = 748, EMBAEKRBAERLREZERHREBL (R 7)(
30 ), HEABBENRBHEERER36.7+41.16 &/50mm /NEEHZ 45.1 +43.80
£/50mm /NE, 2EEAME, ZF 11 ATEE252+3290,3 AETEE 15.20
+3527 , RMUGERZERIBEF S AT 222 £ 2341 &%, TEREEF 11 A
Z 450222 /%, 3 ARAERXMIELIBE 8.67+3.64,
(=) EFSBEES I MEEEERKHEEORENRBSHDES
HRRBECRHBPEBIE , EFSEXEE 1 MIEESEKZHERBEN
RBFREERI B3 )R —EhilEELSHBREF 2 A %589.50 +73.41 &/50mm
NE, EF 6 AIEDISIE 187 £299.04 &/50mm N E | BERFEREESTF 1 A
Z 4495 + 45.64 &/50mm PR, EEF-—WHBEEF 2 AA 4121 + 3286 &

/50mm /NE |, EF 6 AERSIE 7735+ 93.04 E/50mm PE, 1 A TEE 6.6+
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14.19 &/50mm /NE., B BAEF 2 A2 1679 £15.12 &/50mm N E , &
ATEZE1AZ 09+137%/50mm /M BZRBHEF2 AR 221+161 %
/50mm NEEAZEEF 4 A2 3.55 + 3.99 &/50mm NE , BEETEREIAOE
/Somm NE, ENMEBLEAEF=A 2.64 + 287 &/50mm MEAZEAZ
REIE 7.9 + 13.59 &/50mm /NE , —EREBEZE 1 A2 0.95 £ 1.40 &/50mm /]
B, #EmAEF2 A 23143 +3155&/50mm MNERESF | A23.9+432
£/50mm PE, TREBEMEEHEERRE , MEREGBEERERNEENR
B, HREBERBED HHE , TEH r-K BB (gradient). B BIRIBFIZENER
BR, REESOBENRBNKFEEDRE , EERBREAITE »r KENE
B, AAHEHE LEAHSHETOMBENE RHREESAHERZERSE
R, R (ORFIBEES S ) AEEMN, MECLERBBN K KK , Katzg
REEREBE,
(M) EFEEES 19 MIDEREKREEORENZARSHBESE
HEFEXRE 19 MIDEMEBEERGE 0EXR 1) (B3R)ZHEEAREN
BB —WEEYBREF ALK 9.5+21.24 &/50mm NNE, EF 6 A LFHA
ZF 133.97 +£232.52 &/50mm NE , EF 10 ABEE 7.8 £19.35 &/50mm NE , 1
A LEAZE 64.23 £ 96.68 &/50mm /NE, BE—EHHBEEF 2 A48 833 +10.11
€/50mm NE , ZKE S ARHE 72.37+60.25 &/50mm NE , KFE 10 AEE 6.77
+10.78 &/50mm NE , SF 1 A XA E 13.33 £21.96 &/50mm NE, ik
hBRNEF2HB05+076E/50mm ME , EF6 AAERI3+£2287, 1 A
fRE2.77+3.84, REZHEBAEF2 AR 0.17+0.37 &/50mm NELAEEF 6

B2 3.67+641 , FBETHERE1 H030+1.04 ENMRBAIEBEEE2 B 067+
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1.49 &/50mm PEAZEF 6 AFZ 5.1 +8.92&/50mm NE , ZF 10 AT
E0.27+0.81 &/50mm /NE |, | AOBIELAE 1.77+3.07 &/50mm NE, #HE
BAEF2A2033+0.75%/50mm MEAZEEF Q8 A2 23.47+33.52&/50mm
NE L, 1 BOEBRE 7.1 +12.58 &/50mm DE,
(B ) EFBEES 23 MIEEEKEEORENRABSHDESE
AETEXE D MUMEEEKRZHFEIMENRB( R 2ER 13 E33)
R —EBEENBRBREERAS 79.00 £ 105.86 &£/50mm /NE | KF 7 BiEE
BUE 103.15 + 135.82 &/50mm ‘NE , BRIFEREE 3 Az 7.4+ 19.35 &/50mm
NE, BE-BHBEERF 5 AR 46.70+5632 &/50mm NE, ZF 7 AiEES
£ 91.65 + 67.32 &/50mm /NE , 3 ATEE 6.6+ 14.19 &/50mm NE., ZHnlf
hBHREF S AZ7.65 £ 1447 &/50mm /NE , ZEALAZEEF 7 AZ 1040 +
17.72 &/50mm /NE , 3 ATEZE 09 + 1.37 &/50mm NE, BLZEBHEEF S
AH4.15+422&/50mm /NEEAEEF 9 A2 3.7+835%/50mm /NE |, FER
TEBE3 A2 0&/50mm NE ENMEKBSEBESF 5 A 3.65+4.36 &/50mm
PREAZEFIAZESIE 40889 &/50mm NE, —EREBEE3I AZ 02+
0.4 &/50mm NE HEBHEF 5 AZ 11.6+19.73 £/50mm /NE, EAE 25.30
+21.63E 3 A2 0.6+ 0.92 &/50mm NE,
(A )\ EFBEES 23 MIDEREKRFENRENRRSHNEE
HEFPEXE 2 MIDEMBERcHEOBBENRB (R 4EXR15)(E34)
2RI ENBAEE S B A 85.67+100.09 &/50mm NE , XF 9 AiEF
B 95.23 + 89.80 &/50mm /NE , FERFEREE 3 Az 3.43 + 9.30 &/50mm

NE, BE BB EEES BB 6086+97.10 &/50mm NE , EF 9 AZEIS
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I# 115.93 + 169.30 &/50mm N E , 3 A TEE 4.5+9.72 &/50mm /NE, i
$hBAEF S AZ105+15.68 &/50mm /NE, ZATREI AZ 093+1.24 &
/50mm /NE, BZRBHREF S AH53+£6.09&/50mm /NEZRATREI AZ
0.67 +1.19 &/50mm /NE, EIRMKB A EHESF 5 A 3.83 £4.51 &/50mm /NE
AZEEF7TAZEEE 437 £ 610 E/50mm NE , BEE3IAZ 047 1.02 8
/50mm /NE, HEEBHAEF S AZ 1737 + 2521 &/50mm NE |, BESF 3 A
Z 0.27 +0.68 &/50mm NE,
(£t ) EFEXER I MHFEIRENZBFHBREERE

SHEFEXRESE 19 MHERBRRHFE O BENMRBERNZERUT (R 16)(E
35), ZF 2 A TPHERRRAE=M , ZF 4 AE 6 ANEZHR , £F 8
BBEZM, EF 10 A BE 2 ARREE=MR , | FOBREE R,
() EFBXEE 2 MUGEOBRENRABTIRREE

EFPEEES 23 MEEKBRFEABENMRBENZROT(E 17) (B
36), ZF S AZ 9 AFHBRERE=R , 2F 1| AOBREE=HK , 3 AN
EE-—R HREOBENMRBZBEBIHLE, £F ¢ AFERSE  BERK
AEKA 187.24299.04 , EF 7T ATREEF 11 A, £F 12 A XM LA FEED
R1ATE EFEXESR 19 23 MBI EERERERSEFITR 1.98 AR,

(Fk 18, % 19)(1& 37.38)

=, EPERSE
E—EAYRA (B39 )(F20, ®21), F-HEEAERE  MEHE
REERRE (B 39 ) HEOWMBENTRBZHEBFEE (R 20 82X 21)H 4247 +
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43.39 &/50mm NEEFAE 69.20 £31.59 &/50mm NE, E=HRERAEMA
MR E , WHER KRB 200 E( B 39¢c ) HRERWMBENRBZHRABE H 144.40
+ 44.01 &/50mm PEEHE 161.33 + 73.42 &/50mm /NE, FENEREAER
B, MBI, AKX 200E (B39d), GREARENRRBRZEHEEH
32.33 + 4.40 &/50mm PETEE 27.53 + 6.44 &/50mm NE, ERBEEEEM
B, WK, RERKE (B 39c), HREAMENRBZHEBEH 1220+
7.38 &/50mm NELEFAE 23.67+9.61 &/50mm PME, FAEREBEEMAE , I
FERRB 20085 B39 f), BB HEWME N RE 2 KA B E B 67.87 £ 47.45%/50mm

NETERZE 66.67 +19.82 &/50mm NE,

M, SeHERSEMEENRENTAAUR
(—) BMEERE

CotEagtaERARANEAZMERE, 2R FLEEHESR FEZ
ZHYCHERRFAREYCHER. #HEZNRARE N I8E (F22),
ABERET, CEKBCECHERESME N X EN R A (Bambusaspis
pseudomiliaris ( Green ) ) RBENBIAMEABERE 2N ZA , HENMBRBABZ
HENFBRTIE, A AERFAMGH 2 RELEHEATRRENR
0O B 58 A1 3% 8 (Saissetia coffeae) , IR &(Ferrisia virgata) N E AR S FEHE
BHERNEZHR , BFAKBREMEELKN R A (Coccus viridis(Green))(E
40 EB 70 ) (5 23). HAFEEHERGHRERRBR KX EE B N R &8 Uspidiotus

destructor ( Signoret ) )RR , BREITRE,

(Z)ERIT AR
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o R I8 BZNRBETELIRABRS REALCHEREINUEGE 24)0
RRET MELCHEREH cENRBEENTA, PRAXSEBENM RS
(Aspidiotus destructor ( Signoret ) ). A K& B % J& I 3 8 (Lulacaspis murrayae
( Takahashi ) ). BREREJE R B(ulacaspis tubercularis ( Newstead ) ). TEHE®
& I 3R 8 (Aulacaspis yabunikkei ( Kuwana ) ), B &8 B &8 & N R &8 (Qulacaspis
yasumatsui (Takagi)) A X 48 B J& 91 3% 8 (Chrysomphalus aonidum ( Linnaeus ) )& ,

EBEITRI(E 24),

1, el ESBEEAR
UARLtRAECZEECHERANRBYER. FRET , FEEEHESRN
BRERATEXR R IBHR 2HHEZESRABEREAGK 25,

R, BEHERZHBRAREFEZAR
FABUAEREALECHERARARCSREGHERETEEEAR
(MEeh RS NRBEE
BT /MY, HaW(—E=EHH). BHERRE &5 BNBEES
BOTOAELE  AERFEOBENRABABRYER) !

I
He2ERIUAREE 7)), HE& 2 R a M OSmSTRaNn
BBRE—N ., BEERNEMAAARETIVN , FEH0HRBER
SN ERENRA,

haa
—BREEXREACME72), BRTEERE ; —hiRREEXK
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EBAL(E 73)E—BHBEART , BBHEEBRR , ZEH4H BN
REAXREERARARIL(E 74, BEMRS.
R
ZsBEARBREE 75, SRSREREMAHER , WA
BEEREEIESE, EHERNRRCEEAEDR SRELE(E
76 Z 8 77)o
AR EaH
HES BHAES  RRMEBSSEANER , IRNERIBAHER
Z (& 79).
MRS - REDBEAR LA REE 79).
(DEeHEREFLZAR
ENEeHERTENTAZNRSE  BETEELIE  ArtEa i Za0
AE, ECREEEHERNGAERENRE. ARARENRE. K EEH
BNRBLEIE ARET, MEECEREAFTUAERARAREN RSB A
RAERLERARERE , BAREEZE 2l THD 55 69.2048.28 R(ALE)
% 33.70+9.78 R(EBE)(XK 26 EXK 27), AT EHERUAEAERENR
B BREENMRABRHFIENRENRABZBRETLEERR , HPURAER
FERWEMTRBeBBETLERR, 2HTITR 133.50430.84 R, fAERE
BENH@BBETERMAER, REFIIALE. AECFEEEHER
ABUKBEENMRBzRBEFEEERR , 2B TFH 111.30+23.07 Ko

., BEHERBEARERRS
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(— )\ BERARF

ARERETR , ALY CHESTRBECKBENE , LEE S0 e E
HERERS FHEHE FE 0 R S HRABFYEHENBEERRE
28), RELOHEREABRFHRRUER , TRAZEREEHEEEZRER 29),
DEE 2 HeBEHERERS , PTHWEHN 7850 & , BE 5 o Ra@E
HEAFERE , PHELREE25408&, E—StEmELCHERTEMLE
2HBFYHELE #RET MELeLRAMNKEFHLERRESNE
FL 8 (& 30 B 31).
(=) BERHF

HRERET, TRAZERNBSELEZ LS, LRNELCLERASEAM
HEERS , FHUELHES 750 £(& 32), STERMELCLEAZERITIHR
BELE RARETEHECLEATHELEEESNALE, THBATE
Hi 8.88 &£ (& 33), LBMEYEHERTEAMIZRBLHELEBRETR , F
He¢cHRRAERATYELERREES  RfRAR ALt EERRSRZEL

BLBERBEEEER(R 34).

—. FNERIFHE

HPEXESE 19 H 23 MIHFSAWMEMTRBRERBE EHERKEH
RENERER | BERBKRERAERTFERES 1.98 2R, KWK
20 E 25 FRIBMZHERE | AR/ 10 F), BERBEABHEE , HAUZXE
ERNE SREEFREOBENMRBEFEERSHAER L | F30t ERRK
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RFRBHKEEBRRBXEREEEZRT K, 4~ ABRKEBRAEFEEER
7 BEOBENABNEREEAPELABE , BE s AAEKERNKH
ZECTR , #R+ - ARESEMIELA , BREA— A GRE. BEREES
mIRE , SR ey BEEE B RERBEHEAATESE, Eit,
HEERZ , A BBKETEA  EREEEEBR TR BRAKSTEERAGE
35, & 36), LPRBRF/EFRARIL 2 30 FPEHRRUREF 2R A B TR
MRMLEE , BR7AEIACREAREFTHEN  HRA T LIREF T
FRE BERELENRETRUUMINEHGEIBENRBZERFEEY
2 RARERFTAZRFZABREARENRABZKEERE , UREEWM
AETABEOBENRBLIKEERS. EAFMCEREERESERN
X, ARERERERAEBHRARCHES  WESIEBRZERUMRS . £
BRWmAENMRBRIBZHRMR  BRKFESMHAMERZ, #HUIXHEE
BZEWHRCOFNREINBEMRE , MATEEHEENETREDREN,
ERERSH, B ERZERUNFEHEREREEORENRBZAE
MEZHM , HREAEER., RERKRH)Z Somm NENRBEEF LT iEES
BEARHEMEZ M RBEE LA EE EEMERRZHEORENRBHRF L
AEEBREAMBHBEZ EABRER, #HARZRERMERMESRBEEEA
EMRBRHRERREN BN ARENRBREF LHIEE
SNARBKEAERFAEREBERZETE, ERNEEERET T BEEER
RBE A ERFATKHESRBETERT Y, BEFFRE , #ASEAETERK
8,000 EL Az FEEEHER BRAFREREAREELECHESR K RE3

ritv@eEHER  HBRRTIMASK. RAEEFERES 23 MUEE
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TREWERTFACABAZEECHER RAZRSREBNARRE
L, RRTEERBESUCTE ARARLRKRTELE - SEITHBERER

ELATHERR,

. SeHESARNEERENTA

REARES o B 17 BENFHSB , MEBTEEZHFEABENRBHL 6 B
18 B, 2hlARALEEeHER. RPFECRELEHEARFNARKIAL
EEVKEFEEOHERcRMHEERENTA, BRER , ZKEZH
ERHEMHEN REAXNEZEY. BEAMAENNTRBEEMNS , =K
HEREHEMNEENMNMTRBENRTA, AECRELCHEASTNRMK
BARBF. virgata) RWMBEENFRE(S. coffeae) , BNEHEBHER S HNEE
REZNREB(C viridis) , ERATERAEZRELEHEAFMIANNELT
H. WERETREREECHEAFNRRARDELKRE , HRBTATHES
ARERRENTEAMELERE  E=BLCHESBNNRTAIE , UELE
CoHEANMENEERY , AR EBRHEIEZMTRBEET , HREE
BEEFtEaERRINECTRBESE.

AIERFECSECEECHERBNERERNB 2RO RBLEN, &
ALEMEEAAPERREZNMRBERED. HERRY  CEHERERR
BEERFIVEATENREMFTEAEE2 M RSB , ERATRISHITEE, #
S EEHESTREESTEITARNBE THREN|EMNTRBATRKHER

427  FREBENFIRRAZNERER , TEETREELE T —K,

= EEHERMREREREE
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HRERET DNREUFHECHERSEERS  HETHUABRRKE
EENMRABEETLFRERR, MALTEEHERANRAERFEABRE TR
ZETFLBERR, HZEQ06)EL , 29°CTREEEHERMNERFEOER
BNRBAL, HEFLN 105 R, BEAERERLERE | EFLRBEALE
B, MEEREREERAERKEERNRBZ EFLXRY, BOHLABRRERE

NEBNXABABRENRBETER, ERRECEHERRAHERRE
nRBL, HETLREBRALEE  EENRERANER K MALENES
WRRZED, ARNEEZKRRBRRIREESZT  EURAREBYKRERE
B EREE BB RBZE,

M, gehEREARERRF

FItEEHERBEARFASRERETR BEESZERLT , RBFHEL
BEERS  FHECHESNAR  PREQS HHe KB PTHEHEBRMEE
EREEZETESREESEE. EEFARGRUETR, SEEREGHERNK
BYYEHEREFEUZE E-—STHEMELCHERCHBTHELE
ANFHREEHEAVHEHEEESNALE Brfrt¥eiERFEY
BEEgREaREREENMES , REEEHERVIEHBRARBEREARER
ZESEIEZET.

ZEENFTECHERERERE FREUFEELHERVYHEHER
ERE, RERBRFZELT  EBEWELELER 2 FRAMRIKAFIEL
B ErFREeLERNBVFHELHERZES, WERER K MEEEH
BERBRZEREYURETECERT  MRBEFEISENERR , AMEE

36



BHESEEAR—L£EEN , BESTHARBYREFRRZEEZET , ZEHE
ZERBEFRNISENEMRE.

REAMRBRET , FEELHERUTELZERBEERNERF , A1%
EHERANSREEATERE , ERERERERETZREE, REWRE
ZRREEABREREMENR FETRS WEREXBEREEN ZEEF
BE. B/ HAFTEFHECHERCAMEERHMBE AL, B4
eHERENEFE WA RBNHBEAREIREENT , BARE— PP &
%, BRcEREARATMELCCHESYENRFENRENRE  BURE
HELEHEREEINT2EFZAN , TRMERETES. TERRAMEZL
SEREAE , EEHEREREINBIEF YR, EREERRHRENRE
TR, BRETFEBREE, MURNHAXE ((NFLERSE ) 2EFMERE
RAEES , ERRZERE ENF —HEE,

. &

ARAREREEZEENERERMEEERN T\ FEZAMRAERER
By HRMBARRZEREARFER DY RBAME L RSRFLESHE

nTRBZEE , KAFRAEMEE L THEWERE{ARB , Ei— 0BG,

BE, 230K

1.2 &3k, 2006, # & ES Cybocephalus Nipponicus Endrody-Younga (¥ B :
FEHESRR) BHEHKEAM/BENT RS Aulacaspis yasumatsui Takagi (38
B BENR@BR) 2EEERERE, BURRMBEREATEEEEHR
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EERELHRI, 117 B,

2.B—, RXE, BEA, 2001, F|H PCR-RFLP HiiEE=F W&
N B8 ( Aulacaspisspp. )( BA#E : BNERBR ) REERELZE

A. EBE&8 21:365-375,

3.EFH I, 2006, RAECALRERMAKENRENRB 2R, BIR
R ABHREELEEBRSERBELRI, 83 B,

4. Howard, F. W., Hamon, A., McLaughlin, M., Weissling, T., and Yang, S. L.
1999. Aulacaspis yasumatsui (Hemiptera: Sternorrhyncha: Diaspididae),
a scale insect pest of cycads recently introduced into Florida. Flo.

Entomol. 82: 14-27.

5. Takagi, S. 1977. A new species of Aulacaspis associated with a cycad in
Thailand (Homoptera: Coccoidea). pp.68-72. In: S. 1. Nakao, S. Takagi, T.
Tachikawa, and T. Wongsiri (eds). Scale insects collected on citrus and
other plants and their hymenopterous parasites in Thailand. Insecta
Matsumurana New Series 11: 61-72.

6. Takagi, S. 1990. The adult female. pp. 5-28. In: D. Rosen(ed), Armored
Scale Insects: Their Biology, Natural Enemies And Control. Volume A.
Elsevier Science Publishers, Amsterdam, The Netherlands. 384 pp.

R, R

38



1. 20062000 FERHEEAREEAETEXELECLERERBEE)

R B BRER RETER HE R e 3

2006 £ 18,472 18,472 HEPERES 23 Mt
2007 F 83,889 102,361 HEPERES 23 Mt
2008 £ 132,887 235,248 HEPEXES 23 MU
2009 £ >982(%) >982(%) HPEXE 19 & 23 H3E

96,436(F) 331,684(3%)

2, 20092010 FERHFEEARZEERNEFEXERE 19 MITEC L ERERE

BE)

rtEHES FEGIECHER

BRER BRER RiER BRAEER RIHEER HEE R

2009/02/18 0 0 7,497 7497  HEFEXES 19 M
2009/04/13 802 802 8,112 15,609 ESFEREEE 19 M3
2009/06/15 800 1,602 8,625 24234 EFBERESR 19 ME
2009/08/03 500 2,102 4,191 28,425 EFERESR 19 M

2009/10/14 460 2562 8,028 36453 EPERES 19 M
2009/12/08 488 3,050 8,008 44,461 EFERES 19 ML
2010/01/21 788 3838 8,018 52479 EPER[ES 19 M

2010/02/01 500 4338 8,037 60513 EPER[ES 19 ML
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£320 FERHFHBAREBEEAZETLEXE 3 KL CLESEREEE)

AKETtEHES FESIEzHES
MR B HA AE _ ) T B b B

_ RiEE BHAEE REEE

==}
2009/01/10 0 0 5,429 5,429 REFEEESE 23 M
2009/05/19 0 0 8,261 13,690 IEFEEH[ES 23 M
2009/07/01 635 635 8,561 22,251 HEFEH[ES 23 MM
2009/09/07 576 1,211 3,683 25934 HEFEEH[ES 23 MM
2009/11/06 433 1,644 9,989 35,923 HEFEEH[ESE 23 MM

|4 2009~2010 FHEOWMENRBNEE 8 HBKREBRBEREERK)

ERA 7 FEnmENRA $RLES i B

2009 £ 02 B 36.76+28.06 9.40+12.93 WEFEXES 19 ML
2000 £ 04 A 33.40+43.77 2.53+3.86 WEEER[ESS 19 PRI
2009 £ 06 B 63.99+84.82 23.00+14.39 WEFEEES 19 I
2009 £ 08 B 39.26£37.46 9.30+10.47 HEFEEESE 19 M
2009 £ 10 B 19.60+20.77 17.00+28 HEFEXRES 19 I
2009 £ 12 B 25.30+37.38 26.43+22.12 HEFEXRES 19 HIE
2010 £ 01 B 13.20+11.79 7.50+4.07 HEFEHESE 19 M3

40



3k 5 2009~2010 F & A WmE N X8R E 6 1 E 8 M R 58 BB GEEARHR)

EERA 5 FEOmE NRE SeLES 1 2

2009 02 B 3.9£6.33 7.20+5.64 HEFPEZESE 19 B
2009 £ 04 B 16.37+28.03 2.86+4.85 HEPELES 19 M
2009 £ 06 B 42.31+70.15 13.44+18.12 HEPERESE 19 M
2009 £ 08 A 33.43+29.46 12.00£12.76 IEFEBER[EB 19 Mt
2000 F 10 B 17.8+14.74 15.85+9.37 HEPEEESE 19 Mt
2009 £ 12 A 17.7£25.31 8.00+4.06 HESPFERES 19 M
2010 01 A 17.9£27.01 12.00+4.27 HESFERESE 19 ML

5k 6, 2009~2010 FE&E AWMBE N X BN E 6 1 FE 58 M E k3 58 2R (B EHHK)

ENAG FEOWmENRE EeHER 1t 26

2009 £ 05 A 30.55+36.05 31.38+19.39 HEFEESE 23 ML
2009 07 B 47.29+44.52 28.50+25.03 HEFEBRESE 23 HRIE
2009 £ 09 B 56.04+64.76 16.75+13.46 HEFEBRESE 23 HRIE
200 £ 11 B 4.30£8.07 4.15+4.99 HEFEBRESE 23 RIE
2010 03 8 9.80+19.65 4.50+2.22 HEFEBRESE 23 RIE
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7= 7. 2009~2010 F&#E AMEN X BN E 0 1 E 5 H B K8 5 88 BB GE MR HR)

ENAG HFEnmEMRRE Y$olEa 1t 26

2009 £ 05 A 36.70£41.16 22.22423.41 HEPERESE 23 M3t
2009 £ 07 A 37.58+39.70 18.18+19.49 HESPERESE 23 MR
2009 09 B 45.07+43.8 8.00+8.91 HEFEHESE 23 M
2009 F 11 A 25204329 14.27+8.83 HEPERESE 23 Mt
2010 £ 03 B 15.20+35.27 8.67+3.64 HEFEBHESE 23 M

7= 8, 2009~2010 EFEX[ESF 19 I &S QBN R R PEEEEEK)

B PeE—8  EE— =8 o
2009 & 02 H 89.5+73.41 41.21+£32.86 16.79+15.12
2009 £ 04 B 79.1+£117.14 61.75+93.99 5.55+7.07
2009 & 06 B 187.2+299.04 77.35+£93.04 2.254+3.10
2009 £ 08 H 86.9+£120.52 70+£66.31 1.6+1.83
2009 & 10 A 55.9+64.81 20.85+27.30 4.9+8.76
2009 £ 12 H 76.95+£124.53 22.1+41.76 5.954+8.26
2010 & 01 H 44.95+45.64 10.65+7.97 3.65+3.02

9, 2009~2010 FHEFEEESE 19 MU &E A& E N R a2 E P EBEEHRK

)

Bl E BLZ=# < EN=# HER
2009 & 02 A 2.21+1.61 2.6442.87 31.43+31.55
2009 % 04 A 3.55+3.99 2.45+3.89 6.2546.11
2009 £ 06 A 2.95+3.49 7.9+13.59 10.3+13.15
2009 £ 08 A 1.854+2.08 3.7+4.74 12.6+14.92
2009 ¥ 10 A 1.05+1.96 0.55+1.02 5.149.3
2009 ¥ 12 A 1.5543.80 2.143.85 11.5+12.28
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2010 F 01 A

0

0.95+1.40

3.9+4.32

7 10, 2009~2010 FHEFEHEESE 19 MM &S A E N X B E S B OEEE)

& E I & i E — b & & — & Q
2009 £ 02 A 9.5+21.24 8.33+10.11 0.5+0.76
2009 £ 04 A 43.07+87.93 24.87+47.38 2.3+5.42
2009 £ 06 A 133.97+232.52 45.53+77.67 8.13+22.87
2009 & 08 H 63.57+75.56 72.37+60.25 4.1+6.97
2009 & 10 A 7.8£19.35 6.77+10.78 1.142.26
2009 £ 12 H 56.73£91.13 17.97+21.42 4.57+7.93
2010 £ 01 A 64.23+96.68 13.33+21.96 2.77+3.84

5 11, 2009~2010 FHEFEZESE 19 MU & E A8 E N R a2 E P EBCEREK

8)

&l E BZ=# ¢ E=# HE
2009 £ 02 B 0.17+0.37 0.67+1.49 0.33+0.75
2009 £ 04 B 1.07£1.75 2.03+4.99 5.8+17.02
2009 £ 06 A 3.67+6.41 5.1£8.92 15.12425.08
2009 £ 08 A 1£1.26 2.63+3.84 23.47433.52
2009 £ 10 B 0.3£0.78 0.27+0.81 5.37+9.73
2009 ¥ 12 A 1.27+1.77 1.9743.30 6+8.12
2010 £ 01 A 0.3+1.04 1.7743.07 7.1£12.58

5 12 2009~2010 ZEFEX[EE 23 MU F&E A WE N R BE &S EEHRK)

B B &bz 7E — B &= — s — Q
2009 F 05 A 79+105.86 46.7+56.32 7.65+14.47
2009 € 07 A 103.15+135.82 91.65+67.32 10.4+17.72
2009 £ 09 A 90.45+198.36 34.55+50.93 0.85+1.39
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2009 € 11 A
2010 £ 03 H

45.35+£51.5
7.4£19.35

14.85+17.89
6.6£14.19

1.4+1.66
0.9+1.37

5z 13, 2009~2010 FHEFEHEESE 23 MU &S O W& R B A8 E TR K

8)

Eid BLZ=@ Q ER=# Q HE
2009 & 05 A 4.15+4.22 3.65+4.36 11.6+19.73
2009 € 07 B 2.7+3.20 3.25+4.84 25.3421.63
2009 & 09 A 3.7+8.35 4+8.89 6.55+11.53
2009 &£ 11 A 1.842.36 2.2542.32 7+10.09
2010 £ 03 A 0 0.2+0.40 0.6+0.92

3R 14 2009~2010 FHEFEE[ESE 23 ML EE O WA N X B A BOEREK)

B PipE—8  EE—# e
2009 & 05 H 85.67+100.09 60.86+97.10 10.5£15.68
2009 & 07 B 88.9+121.83 71.3+£58.42 4.83+11.59
2009 & 09 H 95.23+89.80 115.93+169.30 1.9+2.15
2009 £ 11 A 90.67+138.24 23.87+19.67 2.242 .51
2010 £ 03 H 3.43+9.30 4.5+£9.72 0.93+£1.24

£ 15, 2009~2010 FHEFEZ[EE 23 MBI & A8 E 3R 2 P EBCERAK

b))
Bl E BLZ=# EN=# Q HE
2009 € 05 A 5.3+6.09 3.83+4.51 17.37+25.21
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2009 07 H 2.63+3.30 4.37£6.10 15.87+14.

2009 & 09 B 2.834+3.17 4.33+4.32 5.13+5.71
2009 &£ 11 A 3.07+4.46 3.37+3.78 11.8+11.75
2010 & 03 B 0.67+1.19 0.47+1.02 0.27+0.68

F 16, EFPEXESE 19 MM EREE FHHRBPER

BE 4 Bl EHERk Fi9RRE
2000 F 02 A 10 3
20005048 5 2
2000 F 06 B 9 2
2000 F 08 A 12 3
2000F 10 1 2
2000128 0 2
201001 A 0 1

=17, EXEXEE 23 MMERFEHTLEIRER

RE 4 L LRk FEREE
2000058 7 3
2009 € 07 B 11 3
2000098 5 2
2009 € 11 A 3 2
2000038 O 1

R 18, EXEXESE 19 MUMEREH T EO%RS

H{p R

2009 £ 02 H 1.94
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2009 & 04 A
2009 £ 06 A
2009 £ 08 A
2009 € 10 B
2009 £ 12 B
2010 € 01 B
15

2.19
1.76
2.13
1.86
1.94
2.06
1.98

£19, EXEXES 23 MUEREH TR

R#& “R
2009 £ 05 A 1.86
2009 € 07 B 2.09
2009 £ 09 A 1.91
2009 £ 11 A 2.04
15 1.98

®20, ENERFEOBETRBRECHERRBEHRENL

HERWETRR 2009/9 2009/11 fl=
R 77.20 111.40 0.57
FEREHOEBHRXE 42.47+43.39  69.2+31.59 0.45
BEREFOARBXE 144444401  161.33£73.42 0.28
EEREHOBERHRRE 32.33+4.40 27.53+6.44 -0.08
FERENOEBEHRXE 12.2+7.38 23.67+9.61 0.19
BERBRROBBBRXE 67.87+47.45  66.67£19.82  -0.02

®21, ENERYCLEREFEORENRBERAEVY
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CatiEs 2009/9 2009/11 =
¥IRAE 5 5 0
EEMEHOEBRRE 0 0 0
BEWBHOARBRE 197.342.49 16.92420.54  -3.01
BEMEHNOARBRE  198.3+1.25 0.33+1.11 -3.31
EEMENOERBRRRE 0 0 0
BEE\|ROARBRE  201.67£1.25  2.50+3.69 -3.36
x22, EMARZHEANTZBER

BH(Rl) P 2

EAR KW R Iceryaaegyptiaca ( Douglas )

wBaR MR Ferrisia virgata(Cockerell)

E 3 Maconellicoccus hirsutus (Green)

HERTRE Planococcus citri (Risso)

REBN R &S Pseudococcus longispinus (Targ.)
HEAR MRBAH R Bambusaspis pseudomiliaris ( Green )
g BT A Coccus viridis ( Green )

O e 68 9 5% & Saissetia coffeae ( Walker )

BE KEBEEEN RS Aspidiotus destructor ( Signoret )
ABAmETRE Aulacaspis murrayae ( Takahashi )
BRBWETRE Aulacaspis tubercularis ( Newstead )
EEmENT RS Aulacaspis yabunikkei ( Kuwana )
HEOWmETRER Aulacaspis yasumatsui (Takagi)
BEENZ SR Chrysomphalus aonidum ( Linnaeus )
ERIEE R Fiorinia taiwana (Takahashi)
BEKRREBENRS Parlatoria crotonis (Douglas)
ROEN R SR Kuwanaspis neolinearis (Takahashi)

Biast KB A Laccifer lacca (Kerr)

47




x23, EEHERRMUHERNF

ArE FEE HHIREE

X H

(Bl

U S,
B

i
i

™

Z

AR AR

2D
2

M <K

RS

;R

B

&

iR

™

ARB@®mE

&

iR

™

HEOmWmE

iR

™

FHIEE

&

i

™

B

i
=
@
B

s

48



‘FEE HE AR
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®25, EEHERTHINEHFEORENRBIINHERNR

(R 1 85 2 Wi 3 Bb FX &

REE 22.01£10.16a"  53.59+12.61a 86.30+10.84 78.57+6.61
i@ 12.43+4.16b 33.57£16.64b 80.88+25.61 72.11£13.78

“Means followed by different letters in the same column are significantly at the 0.05
level by Duncan’s Multiple Range Test.
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x28, TRAZETZATEECHERFHE

Main Factor N Mean F-value P-value
Density 28.42 0.0001
5 4 23.75b

10 4 15.50¢c

25 3 12.667c

50 3 39.33a

Means followed by different letters in the same column are significant at the 0.05
level by Student-Newman-Keuls Test

x29, TRALATzEREECHERFHE

Main Factor N Mean F-value P-value
Density 27.34 <.0001
5 4 25.4d

10 5 55.8b

25 4 78.5a

50 3 44.00c

Means followed by different letters in the same column are significant at the 0.05
level by Student-Newman-Keuls Test

®30. TRALATERERERFHEMLL

Main Factor N Mean F- value P-value
Sex 4.74 <.0001
Females 16 30.29a
Males 16 19.71b

Means followed by different letters in the same column are significant at the 0.05
level by Student-Newman-Keuls Test

x31, TRALATALHERBHEML

Main Factor N Mean F- value P-value
Sex 4.35 .0045
Females 14 10.43a

Males 14 6.86b

Means followed by different letters in the same column are significant at the 0.05
level by Student-Newman-Keuls Test
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*32, FTRLHTzERECHERRATEBHERREC FTHRLE

Main Factor N Mean F-value P-value
Density 4.74 0.0015
1 pair 8 4.25

2 pairs 6 7.50

3 pairs 6 5.17

4 pairs 6 8.67

5 pairs 6 5.33

x33, FEELEERELTEBHERREEC FHORELELR

Main Factor N Mean F- value P-value
Specie 4.74 0.0015
C. nipponicus 16 8.875a

C. flavocapitis 16 3.25b

Means followed by different letters in the same column are significant at the 0.05

level by Student-Newman-Keuls Test

®34, REEEHEREFATECHERERE PR HEML

Main Factor N Mean F- value P-value
Specie 3.04 0.0050
C. nipponicus

Female 14 3.07b

Male 14 4.86a

C. flavocapitis

Female 14 2.5b

Male 14 0.51c

Means followed by different letters in the same column are significant at the 0.05
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level by Student-Newman-Keuls Test
& 35, FRERRBEFAREFIREBERRE: PRERF)

WNE il 2009 F 2010
—A 43.2 13.2 25.2
—A 47.5 65.8 12.6
= 43.1 47.3 37.8
m A 73.8 60.2

A 156.9 78.4

~A 247.8 99.8

+ A 280.5 412.1

N\A 308.2 184

A 299.4 210.7

+A 236 155.2

+—A 78 44

+=A 41.7 10.2

* 36, PRERFBERRGFIDREERNEER: PRERE)

wE i 2009 & 2010
—A 19.2 18.9 19.9
—A 19.6 225 21.9
= 21.7 22.2 22.4
7 B 24 22.7

A 26 25.7

~A 27.7 28.1

+A 28.7 28.9

N\A 28.4 29.1

H A 27.3 28.5

+A 25.6 26.1

+—A 23 23.6

+=K 20.4 19.7
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(a) (b)
2, BEEBeEEHEARACRAFEORENRBHFEAERFH D
BRE (a), BRERBETAESREE (b )
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10, HEEREREORENRBRRD R

11, EWER , BELK , 1§ 12, EMAZKE BEMAI
e T E&E I ERFEECHE
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a  HEBNHRR

b : AfREBWEN RS
c - EARENES
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