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2R THRNAAH T L Aonidiella taxus Leo-
nardi RAK, BB, 12V 7, TArEVYFY, T
XY ALSRECHHL, FEEYE L TROEENE
ZEnTVB (S, 1940; Ferris, 1942; Mura-
1970; m&, 1972). d4bb < +fo F &
Podocarpus Nagi, > H
v =% P. chinensis, P. andina, P. neriifolia, P.
A F A8 oH V¥ Torreya nucifera,
baccata, } " 4 R HYR D 4 X # ¥ Cherhalotaxus
drupacea, ¥ g & v <%+ C. drupacea var. koraiana
BETHE. INODOFIHWEYD D B4 X<+ FEHM
PR i B O THIBEOBRE S LTESFFS
THD, COPEEICEBICREEL THEEARER, #if
BEROMAERPTEZOOORBET - IREF
FEERDTOBRREENTAEAL SN D, BIECEE
&L CESMIICEA SN, REtOHERER I
B AREEOMBE L L TRISCLBELDAK
EoTHsEsnTHY (Allen, 1932; Hambleton,
1944; Wille, 1951; van den Bosch and Telford,
1964 ; Rk, 1972), L7z DCTRBEOEREZES
£ BT &, ERELTOBBEEZHLHITTEED
DTS, REORBECRBHEL L L TOMmEEMN
ST B LETOEELEDLDNS.

ABEOAEREICHETZINETO HIREFHBOTZL
{, MELANETHS &, FEMHZEBLUTHFR « 5K
HOKENAONEZ E (W&, 1972), KU HY%
O [EESE] 28 3~5T H3BC & (Stoetzel, 1975)

Tl

kami,

4 X< P. macrophylla,

elongata, Taxus
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BEPHRESNTOBICRER. ABTRERSL X
VERBFCBOTIT2RLEERRCE S VW T=+TH~
WHANHTG HYDEERICDNTERENS.

AR BICER D, COWRERBEEE TS
D, FEEOKEZEZ L T 0 i KRB
B=BEE L, S\l L LTS, Eoc oo
BT L D TERDHAZEE NIV EBIEKERE
KEERE, K2 THBER, TERARKICE @LE
LEF3. S5ICEBHCORTICHBHINIIEOT
REFZE, NERERCFEHOBREET 5.

ks KOG

1. @HEAE
TNHATS LA VEEBRNTHET 2 HEIKO0T
BINTTHRADIRMNEENTE . thTH Leaf
-disc-method (Willard, 1976) 394 <hihEo—
DT, AEICYIVE I VE Y EEKEICE,LL, F
DELTHAHNS LV ERBETSHLENIBDTH 5.
EZBDPARILO L DICER L R, KEANLE
Z ISmm, EX 6Smm 0EAic Fig. 1 TR
BEETAXFDEAEL, CQELTYFTH=N
HAHF LAVERBETEENSSDTHS. DL
BHECE > THAA RO 2 AREY 5 BB
KO THENTETHD, TRINEFHOER
BN NARICEEB L THATOERIic T sC &
NTE 3.

2. HERARELHYBREEEOHRESE
AREO RERRRE RO EYREEES M5/:9
&, BREEMERMENE T X v KEEL T H
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4455 v EHOEERELENCREBRY, 0k
S5HE5NIIESH PR (Crawler) % LA 2w+
OEECERE L, 20°C, 22.5°C, 25°C, 30°C oEESR
fhic FE s h o ERBIHOERSZANT MAE L .
HEIEE» DEMERBT 22T, HEQBRBATMLE
Hd 2 3¢ BEECREDIRELHEN, MO X
& XEFERBEBSE P TRE L. i, 30°C XTl i
DOREMHEL, MERERF— Vit & & ici3iE
BEETTIREE LT, Dk, HLRRBRF
~VICELTH S LEBECICEE LT iclEks
ERRDIDr — VR LT
WATER PLASTIC STOPPER

GLASS TUBE LEAF

Fig. 1. Diagram of host leaf set in the
glass tube,

3. EfROBESE

A OWIERE T % |5 72D 35S O MR R I oW
TEFEE AN R RN OERESIETED
EEDFHRT, 12 <F0ELTRIEOFEEHRNT
I SHFEP»HT LD TH 5.

18X D DEBREKEB 2~6HE L, £BED
EHOD BRI L v vy — P TEER 10mm OF
ZZDE, 2 HEBEENO A0S FHREK
LEEBFREERL, chiEBRBRETECLITLD
THYS /DB~

4. BB ERRERBORESE

BB 3 ABORERBITERR LBMECE
WTHEEET . BERETORERERH LD
HBREOFFICEEL TO B BAERICONT Tk,
APETIEETHTADA ST 4 ORKAEREH
NHUBEEOFHNBEET<L 20, MADRIC
R4 N5 RATHED/IME S v 7 (Fig. 2) %7
WIEVYFTRODFz. COBD 5 v 7RI
DI VHHTNRHORERERENZ FELELTY
ShTeh (Maxwell, 1965), AWFETIZHBATE
AF—VTHD 1 4135 TR EMRBRERBENR &
L.

by PRI RDOEBED I bHA A S LV DE
EhEEso i 104, &% L0@EEZED
2, THZEKH LA VYIS V7 - EEDIHD
Bz, BEZIVNELIA»S 12A83TH
W, BERE NS FEBERNICE DR ZEBEMEK

Fig. 2. Sticky trap. One side of slide
glass was fastened by an almi clothpeg
which was tied on blanch of P. Nagi
by a wire, A wire net was laid on
glass at intervals of a few millimeters,
to avoid plant leaves disturbing the
sticky surface,
LD TR~
HERELIC I o 2 FEAE R (38 R TSR X R IR o JL K
FHADA XTI EFEL TS BERT 97245
AEALOBEQ I A LAETHE L. HEFER
EiEOBA LR, EWNIKAX<+EOK % 5
YELCREL TS T, ERBEMBET TR T — Vil
BART LB EREN BEREAE L CGE RET
D7z,

R B XPEE

1. HEOERA
ABEAREBOTH=NVHAHS 4> Aonidiella
aurantii (Maskell) &= h4 #35 A2 A. Citrina
(Coquillett) UL IRMRAETH b, JIEOMHED
TNHAH T LVKERCDETRE DD, FHEH
SRAIIC A TORERRFLBL TS, Tb
B, HEEIES  FRPE RO TR BEEFEET
W, L2 /e BB L BRICET A, Ml
2 ABFHRIIOK, B, WEaRTHEMORERELD
NBRTLOBH LML RT 5. Stoetzel (1975) &
AEDO HM47ch [FESIEK] 2 3~5&L@ERBRL TS
B, CORBEY S [EFE] OBV THS.
BHOMET LD EOHLAZELLFRIEIZLES L
FBTLIOBESZ VZREDREICEET 5. EE
L7z D P mId i U Ao MERME A 30 Liko
EEEES. ObICEmEREBRDTNHA T T by
BEOBNNBRETLRT 5. ABONEFLBEWTY
HHENERTBOTH 5.

Y4 ORERRNEKERTH 2 (Fig. 3). @%
BEHEO NHEDO KE S R EEWN 0.2mm TH B,
25°C oEREHT T4 HETH 2 FicEds. L
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Fig. 3. Development of scale covering
of female (open circles) and male
(solid circles) of A, taxus, (M ; mating,
O; oviposition, E; emergence of adult
male),

%7 AR EAROKRE B SN 0N, Mokl
DBELELTH»5RF 4 HBEICREZITY, Z0%k4H
B oNMR3HUREEZEY, 4~5T24FHD
MBI DK B, 2B fEHONBERMETRIZEMAET
HHH, TREEAETHE. 20D, 28FHR
DR SR THEBEDOH B HREE 12 5. HEONR
DR 2HHT RSN, BETREAER24BE»S
HIWHORENEED, 3~48E>0L. £LT
EE 2.5mm ORBROMERLBESN, MROKER
INTHKS.
AEHOMNMRORERMIZ, NROBRED &1
PHRELIBO S av b A H 5 sy Chrysom-
phalus bifasciculatus Ferris (#p[E, 1927) & i3EF
RIEDH, WHS (1940) OR|~RITH=NHAT T
Ly EREE Y TEY, Aonidiella J&iciLiE L 1o
HDOEHITH 5.
REMOMR R (Pygidium) 2480 4

KEETO M, RENFL &RkENgohiick
T, KENBENWYTESSES. COBKH
LI RNREREL S BN T EBTERLLS.

2. HREEELREER

BRZBERHETTOESEBORET BT Table |
CRTEBDTH B, 20~25°C TORED T
REEREEEmSh, HlEEd 25°C T 200C o
LEDMINR2THE. LrLEhd, 25°CR & 30°C
REWET 5 E, TR 30°C OFBREMEHSED
TRABDPTVE. COREYPHOERZIRD 2O0
HMhicksdnEBbns. §1 0B REICR~<K
E5ic, KERTIE 30°C ROMNZTRRF—ViciE
LB I i3SV 2D Fo 729, BIICEE L Tl
28 1 BRI ICE L /oD R ERANZ 047X BN
12 &itkB3b0THS. LrLzogeELIINT
ZEZTHRBLEFEMSERE L TRBICEDTH LR
B4 22 TORTUEE 25°C KL EL, 35X
BHEFBEEITOHMS 25°C RED BT En
5, T 30°C Rics W\ THEREICL 2 HEEL
MEDPTVBELEDHEETH L EIRBREIN. [
BOBERIE 7 Y LT H~MhAH 5 uy Chrysom-
phalus aonidum Linné <&M o5>h T3 (Mathis,
1947) .

Fig. 4-A Q1 HFhoEHEI S EFHKBETOM
DOREHE LRAEREORGE, Fig. 4-B 3ol
SFREEH SREPLE TOREEE LRE & DO
BERLEODOTH . KhoERERIEMTEOER
L&D T 25°C UTO3RERDEN RDI. 20
HERA» SREFREHET S LHfTid 14.8°C, 1
T3 14.7°C L0 EMESh, MIERTENED S
Nishote. FroMENEERETOETNLEOR 7 —

Table 1. Number of days required for development of immature
stages and adults female of A. raxus.

Temperatures (°C)

Sex Stage —
20 2.5 25 30

I'st and 2nd instar nymph 30.8+1.6  29.940.2  24.840.5  21.1x0.8

Period from beginning of adult 14 g0 117514 45503 123x2.1%
Female Per?oct:iogxl’lo?n (ér(l)pulation to

P irosition 27.8+1.4  19.6+0.5  13.8+0.4  14.9+0.4

Total 82.4+2.2 612413  43.0%1.2  48.3%+2.1

Male  Period from settling to 50.7+2.5  37.3%2.6  26.6%1.5

adult emergence

22.94+0.7

* Since all the male adults had been dead in the experimental cage when females reached
the mating stage, the additional males were realeased for copulation a week after the
females reached the stage. Therefore, the period was unnaturally prolonged.



28 i A

025, 045,
» oozsr o 951 g o
Z . }/
< & o
> o0} S 035} &
] ¥ &
€ & bl
£ § d
S ¥
g oos s 025 /@é”
> 7
v o N
o
00104 " 01sll ) s i
20 225 25 30 20 25 B 3
Temperatures (*C)

Fig. 4. Relationships between temperatures
and developmental velocity, (A ; female,
B; male, Regression lines were calculated
with three points under 25°C. A point for
30°C for female was corrected by suppos-
ing that the females would copulate with
males normally when they reached the
mating stage,)
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Fig. 5. Survivorship (solid circles) and
age-specific fecundity curves (open circles)
for A. taxus reared in laboratory,

VIETHETORYRELERII 44T AEE 2B AE
ERES O

McLaren (1971) @7 hH~=nh4 A5 42 ORE
EBE%E 15C, b4 45 vDENE 18°C T
HDEHEL TS, —F, Atkinson (1977) 3%
BEBH T TORRPOMTOREZRE 12.0°C Lt
FLTVE. 2ExTATNMAALT LVDREBS I
FTNHAHT L VEDIEDNY, TATNHANT &
v EFIFE L. Aonidiella iclEd 5 LR 3EIRL
FTHERE (1957) BRARLTHEEBA OBHE EH~N
— B RREESVPEDPRECETEENZ 3.

3. ARBERMMNE

Fig. 5 i3 25°C fER&H T ToltodkER (Ix)
EARIHAE (m) 2RLEGDTHS. | SHORE
TREIMHEOTL 20% T2, 2460 BXIOE
AR IO FETREFE L BV, BB OET
frPAset: 1EREHE (EERSOHEB) Eho 2y ik
HTNE. EFERER 40BEBEXEBE 5. BT
BREEHLO TR 70 Aficd R o ol

Wi DEFREEE ISHESREs i P EE2~6
AT, Stoetzel (1975) OBITMERE —HL TV 5.
EFRE® 0B TO EFRREhLIB EHNET
EZOMAMMS B0, BRLZE—7 3@, 1
W DIPEREEFEUL IS8 BT H DT,

ARBD MM BFRR THATNAATT LY D
352 55 (Tashiro & Beavers, 1968) > a=ih 4
H5 LD 1 5 Aulacaspis tegalensis (Zhnt.) @ 700
~820 g7 (Williams, 1970) & H<3 EWLDDLEN
M, 29vuhdH5 sy Pseudaulacaspis penta-
gona (Targioni) o 99.7 8¢ (MNHE, 1963), 46.5
59 (Bobb et al., 1973) ®Y v IThFhAHF LY
Lepidosaphes ulmi (L.) o 85.6 8§ (Girault, 1909)
SO MICEL, wwh4H 5 s vEhELTDE
WETREL.

AR 72 D Wi SIEER (Ry) 13 | SRR ICE T
BB TH Y, Ry=21m, TRDONE. Fi 1
HRoOFEHRM (T) & T=Xxlm, /2 m, T
Prickwoh, SSICHNBEREMNER (r) & r=
InR,/T TEHsh3. r ZEEBOBBEENIEZRT
BHUBHEHBETHD, T OMEHSKEVZESMEEREE
frisfNIcEuliiciginc & % (Birch, 1948) .

HEE 1] HEELTRODLAED R, i 59.02
Thh, 1RO EFOHWMTLLHBT & 5.
LR OFIREIE 66 B EHBEI N0 T, HANAE
RN 12 0. 04 /M /H &3k & 1 fe. Willard (1972)
i3 25°C £BETFT TOTHATN HAHTS LY DT %
0.31 /0BT 5 L WEL TS, %f- McLaren
(1971) iF 24°C &KHTTOFwNAAHTF LY DT
004/ /HELTWV 3. OORDITAH=NH
AHFLvEFoNIAT T LAYDT BEVIGENE
THY, SLICEBDORDIc=XThTwhAF T L
YO EHBOTIEY. UEDZ &id Aonidiella |2
DOIFT EMES REEED HTR ThThENS
B, BIEMSHIEREICIZIE LA EENLB T &R
BLTHh3.

4 BHMIBUIBIHREEER

BB TIOROFANRIC BEL /2 A5 1008
OWE LT v 7THREINAEBS FREERBOW
E% Fig. 6 KR L. BSHFHolBERS AL
ICHEE 0K T P HBREE 12 ARk, Zo M
B 2 20— 2 BIEDONE. MHOE—/ i
SAth - T, 80— RBIATHTHS. FHEY
ENOEBM—OE— 7 2ED TV DIk, BEH
FEANCES 2TVWBE0DIE, AFEETEKICLS v 7
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Fig. 6. Seasonal occurrences of the
crawlers and male adults in Miyazaki
in 1971.

OBHBRIcE > THah, MBERBEEIL shi:
DThHAB.

HERBEORFIOHEREI L FROZTNI D DPPE
CA4ATHIRIBREDTVAY, COBHORERED
THhTH5. 2BBOY—236 AthErs 7T Aha
Z, $723FBEHOC -7 38 A TA»S 9 Hha)icsl
BonTH3S.

SAth« TAHIRADONZEHLLFROTNDOE —
7, BERICEMFEZBIB L TR IC—REIL L IiBg
B, T RBRICRBHREFO T TR AD M
BRRICE>TEFSNE IHRTH2 C LidERE
MANSHSNTHZ (KR, RRER). CoH i
RiESFRBEHL, HRRELTIETS K
%, EROEYBMERENOHETE L6 ATHEN
b, HERRO2FHOREOY —7 K& —&KL, ¢
DR EAE | R TH 5 LERETS.

IATHICEDONZEBHL FHROBOEY— 7 3F
2HRTRANSEIMRTHIZ EEDNE. £OE
i, 1) 25°C BREAHTTH OO EFERESHNH
HERHp D RO 7 TR OLELERT L R0 & B0 66
BTH2/0T, thhrd | HRIKLELREHRES
HETBL668 HEELNS. ECAMELFARD 2
DOE— WOREEYHREBRRIT 1200 AETH D,
oMM 2 HRERBTE S, 1) F2LHARD
BRI E O TESO M EBDhE -7 BiESHLF
hogor—s ko bijicRoh T, i) &2t
Rick2TfEohiz & Bbh3 9 OB DEY — 2
BEAEMEELT, ZOHREIEFINKREES
DEBEE,OVBITEE8ALYEL B, O

Log no. of scale insects per 100 leaves

’,

0 1 L i 1 1 1 i . i
M J J AS ONDJ
Months

Fig. 7. Seasonal occurrence of l1st
instar nymph (open triangles), 2nd
instar nymph (solid triangles), pre-
producing adult female (open circles),
and producing female (solid circles),

HieddAZ2E8RB08ER8LTEY, 5 v POKH
FIHTR WS IUFRESE L GBDICTEis T3
AT D B

HRROBENOREDE -2 34 A TRHIKED O
708, CORRBBOOEFSNIFRICERT 3%
BURBERNOHEE TS L, FIEDIA LTSN
7z. 9ATHIAONSEELAFRBEDOE — 7 25h
ROREVDIC, 4 ATHOMREORERIED T
Dot MEIARETSNAEIMRFROS B
MHOBEOSBOTNICEEITHEELD BILBE
7, KBSOMEKE KPR HETE &% REBT
3. B, BBTIRARIRE 2R, Ba0c3#HA
ERBTILITHS. bRAC I EHOREDRE
BE%E 1 R hERERRBETRL TROEY
DRI 2. 2R &5, REBE, S OHEE & E
B—#HL T3,

Fig. 7 Q4EHIc B2 =+ ThvrnAH5 4y
OHHBEREONER, 1 X<+ 03100870
OEEBICHRE L LEDETRLALDDOTHS. &
Mo 1 A LG 14, 24FREMRBRsEEL
T3, SALHEKE 2SFREEFIKREOAT
b5, BARBHNEFLBEDZDIES AhAT, 5
L1 SFRBE6 g - THRY -7 ic#ET 3. &
o~k 8 ALAKED SN, Thllk 8 A Ta»
512 ETWZPh ICEMLTYVS. 24FHDH
EBR1SFH0oZNIHKH 20 BBN T EITHNICEHL
T3, EFAERES A LGXoiLGYy, T
KE~ZICGELTOBHN, ChiBELE24FED
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RELERTHY, RicASN2 TAHED/NS
E—7 38 L RFEARE Lcg LitRReEEd
THOTHAS. EFHIMAHRL6 A Laicy—
JIWEL, ThPERTAdaETcBDPLODTE. 7
ATk riEmL ThERe—s BRGNS
2, CnBE | HROEFHETHY, ROY—7135F
R0 b0 EBbhs. EHIERCE TR
BoAaRIRT, Cof 2 HtROEFHERIBEFDS
A bBUEFTZCEEPESMc L (R, K
#). Dlloc&hd KB ERTRE 2 IHREEA
TEEVALD. BRAKERITO | ERGOBRELTE
HEE%L | HRICETIEHRETHRL TRO 4
72D HEARBUE LI AR L2 D BIREER & 1F—HL T
V-3

it 5

ZARVBAICB T ETHER SPTIKERICEY v+
TARNAAKL S by OEIERER. HROEK
BERDELS5THDI.

. =+ThwnA4H7 LV 3IRBET, il
o 2AMPHRE R TR I D, MR - 25 R
D% S 5 ITHIE, WHERCEEORRENL S, 25°C
OREBT TR | SEER B EED & EFEEHEE
B3, | FEERENREELTCILT S ETRET
ZREMMEN2608THS.

2. HEAE, ROl SoliRIRIZIEHAET, 20
BRREEER 7 — YV OMHOBAIKMENTED, Kk
HHERBONMROAE S IHEHE 2.5 mm T ET
5. HEONBE2HFHRMCEBHAR LILZ D, 2
SOTICENBROTAR THEBEDHBIAFTREL 72 5.

3. AEo REZRARMT 14.8°C, #iT 14.7°C
ThH3. TMOEE» SEFBLITICETSEL
BEREEZMTEE, BoRaPbETOZThiT 278
HETH3.

4, MEIHEM7:D 2~6FHDIESLFHAKTO B
flich D THEFL, | OFEEREFKIZISSET
5. FEOWMEEE R,), HA0 FHRE (T),
NEEREINE (r) BeEheEh 59, 66 0, 0.04/H
JETH 7.

5. ABIREBTRE2~3HMA, BETIE2HA
BT 5.
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Summary

The present study was carried out in the field and laboratory to clarify the

bionomics of an armored scale, Aonidiella taxus.

follows:

The results are summarized as

1. This armored scale is viviparous, nymphs being laid beneath the scales.
Females have two nymphal stages and adult stage, whereas males two nymphal,

prepupal, pupal and winged adult stages.
ers and nymph-depositing of adult females is more than 43 days at 25°C.

The duration between settling of crawl-

Male

adults emerge about 26 days after settling of crawlers at the same temperature

condition.

2. Scale coverings of females and 1st instar males show almost circular form,

while those of 2nd instar males are somewhat elongated.
can be easily discriminated after 2nd instar.

Therefore, the sexes
The development of scale coverings

is observed only at early few days of each instar. Size of scale covering of adult

female is about 2.5 mm in diameter.

3. The thresholds of the development of male and female are 14.7 and 14.8

°C, respectively.

Thermal constant for female from settling to nymph-deposition

is 447 day-degrees, and one for male from the same stage to adult emergence is

278 day-degrees.

4, The adults continue nymph-deposition for about 70 days.
Mean fecundity of adults is 158.

to 6 crawlers per day.

They deposit 2
Net reproduction rate

(R,) is 59, the mean length of one generation (T) is 66 days, and the intrinsic
rate of natural increase (r) is 0.04 per female per day at 25°C, respectively.
5. This species has 2 or 3 generations in Miyazaki and 2 in Fukuoka during a

year,



