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Studies on Life Table for an Armored Scale Insect,
Aonidiella taxus Leonardi (Homoptera: Diaspididae)
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Kyushu University 46-13, Fukuoka 812

&

EHIAR (R, 1978) KBV Tw+THwH
4 # 5 & Aonidiella taxus Leonardi O RAERE D
BRI CEER IOV TRE L2, 200 TK
BREMAMATES ALS LI ATALFTHRL O
RERF—~VOBEEMNRELTED, TOSERIER
BETHBEERLI. ZOLSIKERicbi2T
BAxDRF—VMWEET BEERHOBER, R0
EFHMBRERR 7 —YORBHAML D bRV ED
SEELOEEICEODTHz08NE60THS. &
LABD & S ik REENL FHRE bo BRAKHET
i3, ZOPEGRAECBIIRELEETHLEL
bhThz (Atkinson, 1977). #4H 5 LV % X%
ELTZhETRENTELNL 2 b O EHEAR
5 (Samarasinghe and LeRoux, 1966 ; Nielsen and
Johnson, 1973; Luck and Dahlsten, 1975), 41
HRDH 2 CEMROBER VDB EALLRTOE2HRD
BEBBON TR EVSEEICIOT EEEMFY
T3,

AFEIEROEBELR Y LRLELSEEERTAE
BHEoLaRE, BREEBEORICAANICEAL
oo -/ EEOBHHEE CLIODTERLEL S A
bDTHB. ZOHERYNIAN S A vE—EEET
BERLTHBELENTE, FEELLTHWMIXZ
% Podocarpus macrophylla DEDEGHN EWHT &
Gk, 1978), RUTh% BABEREOHICFR IR
BIAL L SR LR EMSHREE LD

AR B RERS, COMEERBEEETE

il
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0, 35IKFEBOKEE L THREO N AZES
BN EB=0ER i o@lB L LT, A E
OFHHIRERRERKT 3 BET, LEAWEEDO—
AL LU TEARARIES L TR ERETRAIER
KEHOBEHRT 5.
MRIRUH

SHNFETER LEEREROMCT 1D, AS
Ml SFRES R<+EERERL, ThEEAME
BEOhIcRbBAS, TNTO BESELTTSET,
EMICZ DRERB LECERE T EREMR
ERE, BALFROBEELE, #MRKSIRES
B, RUREIRERROEEBDTHS.

1. EBREBHERT—aryolE
BEBIINES L 93ET Hiehid T, EH
TREAEEOSLMN KRN & Z OBE IR T/ 42
DAF—va vTifts>f (Fig. 1), £xF— v a
v COEBR & EEMERRIE Table | R ed
DTH5.

2F—=2a VAR R2KDA 2=+ A2EEL THEHR
2m, HE2mOYERROERKE LTI TSIk
SDTHB. THTHZNAANT L VOEEREL
728, HEAAHK S AVRHOFE IZEMEE U TEY
720 0.5~3.0 THotz. RF—vavBizey, 7
2, wHF, z=VH, =RTHVT, YNF, * 3
UF7 PUBEOKRITESDTHEADNEENImD
ARX2F2KTHB. TFTHTNBAHTT LAVOH
FREBLAECRLNT, FEXMOEEII0.08 (1972
F£4H, 209 KOPH) TEL B2 RF—V
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Fig. 1. Location of the stations for
life table studies of A. raxus.

avCRBE 2MDI x=+TIEIm EEK¥Smo
EETHE., w5 TAHATNIAN T AT IMIR0FE
LTEY, BELLADDRF— vV a VHEOEED
BOEFTH L. RF—va vDid7 v Liquidamber
formosana Hance DT +Th=NVHAH T LY
O BEHEDTIE LN, ZFO0WD, 2FThHINHA
B3V EbBHAZTORMBEELT VL BRE
5. ‘
2. A XTFEAOEESE

HUHR: 197245 A, BRERMERTME T8
BLETFTATNAIATF v QA% 1 X=F
OEDEIENIHELRD, thEHSHLHEVA
IS LTHERLTE O X v +3 (Ek, 1978) L
CUBEBELT, BlEsopHLxE IIRER
ZCNICERE L. UL | SFRoBKBRIET
BEICT 2 7o, SEEROEFIBALATE ORI D
A vy THREESEO T

FE22HR: LEOFETERLIAAFT T LY D—

_g__;

WEBEATHE L, TORMRE IN2ETAT A »
59 A bfliehi T kO THER L.

3. BHIZHEITD “BUA” OREHE
AR2FQELSLEBCAZERET 270, BR
OB DOEEFEDEF I 20~80 HD T3 Bk XS
BEYUSTIRO T, —F, BUAIKIEZORRE
iz Fig. 2 WRIEEATH 7 —7 GiBloEls —
7)) EEE, R FEATREICRBEDE XSl
7o RS, [E—oBiriciiF—0RRELRE
TEED, e FEsEH a7 —TICZENETNS
BT 2REEDT . KREORF—v 3 YHRER
E5TROBRER TSR 24 BELINICTED . &
VCARDKDEIIZE IR ZRTFAE R ICENTHR
D,

Fig. 2. Diagram of a glass tube brought
into the experimental stations.

4 BEFE
HARMERORICEBA L g EROFHoRERA
ROBHUHEREROMiCT 5720, F1iEERTER 1A
fic TR, 8 2 HARTIE 28I LB, BRICREBEL
ERELECATEENL, BRTEKERELZRAD
TIET S AEEEMIc B, ELTHBERF—
Y, MAROHE, SHEOHM, RUAEE EHL,
ZOHDHYBIKRAF—Ya vHIREL.
ABOMNBIEBWNTH B0 (h, 1978), F
HBICEIODTHESNLAA T 5 LV REOBEEED
RELDPLBVEATOIEACRABICE>THED
EHERETE 2. FEESUTHLLL,, [H5H
OERTEE LILERONAF S & RIS AT
5 Ly EDBMBIMSRERES 120, £ OO FHEBRICIE
HERELCEgShE. Lrl, 2o FEER

ELTVAL®D, §l&HOTH S h 2 KiloERII

Table 1. Number of scales brought in the field stations for life table
studies and date of experiments.
No.of Ist L o o
. No. of leaves Date of experiments Period of
Station Generation mg::;'kg()llrgghs brought in S - experiments
: leaves -each station Beginning Termination” (days) i
A I 399 30 1972/5 /31 1972/ 9/19 111
il 257 14 1972/8/ 8 1973/ 7/31 357
B I 645 55 1972/5 /26 1972/12/12 200
i 587 30 1972 /8 /24 1973/ 5/21 270
C i 428 21 1972/9/ 4 1973/ 7/31 330
D i 320 15 1972/5/30 1972/ 8/15 77
il 348 14 1972/7/28 1973/ 7/31 368
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FIET A EBTE .

FEBE L TRIANBEEEDO 72 A YV ans
Comperiella bifasciata Howard & Prospaltella spp.
2BRUHNIBFLA: D Aphytis sp. OAF 4 EED
SN, WEERE L TORMINHEEE LA
BHEBD 2OERXNTBICEED. HaLE L THE
LzdDicld, MEHcL3ARMSEDL I O
&, HHOPEMICIEFRE L THES MK
Elic 3@ L THRL T b0 & DT

18, BOAKRE LA R+ ERIERIEH I
Jeole @ c—-HEhs b0 bboicd, Tho
CEHLTOIEHAH 5 AV ICDOTDF — & IS
ZREDIE MO

1. BERT—-avTOEER

Fig. 3 RAEMEMEERTE 2L BRO KREXF
—vavRBIETETHITNNAN S &Y OEESR
O ERLIZbDTHS. ‘

FIHERIZ OO TOEMBHAZINTIS S A IKH
BL, Ao LE, 2O TH 2 Ah A
BETLTOS., 2RIV TORFEIRTHTH
~8AkBEBL, BEDS~8 Tk, FHEMMN
BEKEAESDTI0 ALl EIEL TN S.

9, FIHRRKODVTAHB ELELEDRF—Y a3 VT
b7 A ER BB BEL, TAR»S8HIELY
I TR RS LIRY TS, 257—¥ 3 VA
TR 9 AhAITRT R TOMEBRBEESETL, BT
BRBOMEEKE 12 LAETHEE L T /- (Fig
3).

F2HREOVWTHZ EHEOREEAF—v s VA
TiI9AH 14, BTRIOA6H, CTirI0ALTH
KR UDTHERS N 7L ZoROBETEA
AEBE 4R ELL Y, EOPUERRERLYD
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Fig. 3. Outline of life cycles of A. raxus
in each station for life table studies in Fu-
kuoka. (o ; date of experiment started, »;
date of male adult emerged, u©; date of
nymph-deposition started, s; date of nymph-
deposition interrupted with low tempera-
ture, o ; date of all individuals died, ®;
date of experiment terminated arbitrarily.)

IS D EL RS NIF B AR V. BOEFRRF
—vavA, BTRIOAGTAKEEL ILATOE
TREV oA, [BIEO 7 DEFEEIE—Hi R LK
A2l BABROEFRISATaIcH®KBID, 27
—vavATRTATHI, BTRSATHICTNT
OWERBREERDSFTET L. 25— 2 v COMBER
KEFTHCEBHRIIAD, EFREED S At
Wik s TT AREThev/ (Fig. 3). X 5—
vavA, BR8AicEFsShBEEETHBY, C
OEEEHIZIA LAIEFENZSDTHYD, ok
WL E TSN FRRIEATRENEFR T —
VIETELECENTET, BFEOSAUREUDT
EFTREL 3 T LERBL TV 3.

2. F1HROESR .
RF—vaYARUBicEIF 25 1 o4 aRIE
Table 2 Kf Table 3 iKRTEBDTHB. RF—
v a3 YATERRRICE L OB & kit FHR %
BEARMOMEEEE, & bic @S0tk (ke 2
OMI%THY, | SEFREOELE 11 SRET

Table 2. A life table for the first generation of A4. raxus at station A, Fukuoka.

X Lx dxF dx

Nymph 1 1000 Predators 39
Unknown 168

Nymph 2 & Pupa 793 Predators 17
Parasites 288

Emergence of males 31

Unknown 175

Adult female 282 Predators 6
Parasites 218

Unknown 27

Nymph-depositing female 31
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Table 3. A life table for the first generation of A4. raxus at station B, Fukuoka.
X Lx dxF dx
Nymph 1 1000 Predators 3
Unknown 218
Nymph 2 & Pupa 779 Predators 27
Parasites 127
Emergence of males 223
Unknown 113
Adult female 289 Predators 1
Parasites 143
Unknown 30
Nymph-depositing female 105

NTHELLZhEFNR M BOFTETHBNHIE EZ
bh3. FURCERE L TREEEXSTFOH, &
25—V OBt 3 RERTHB L, 28T
36.3 9% (Aphytis sp., Prospaltella sp. A), BEFRIRK
hIATIXT77.3% (72 XY a~F, Prospaltella sp.
B, Aphytis sp.) ic b T3 (Table 2).

RF—vayBTREBNPROWN 22 Zicd it
BoOBRESREL, H 1 bl sBo skt
REBL. HHE 1] LEETHERTRRHET
$S55%, THTISTHD, RF—va vVAIRHEN
THEEREPISDEL (Table 3), FLECEREL
TRl « 2H5HORHADET & 2R TRBEBOF
EBOHENbFohs.

3. H2ifkoEsR

2F—vavA, B, CuBiaBE2HioEREK
it Table 4~6 ZiR L. XF—v 3 VATREEDRK
HILB R EEFRBO 2SR OTTE LIDL
nAs, MR 10 BOBEASKIEREBL T3S, 3
TERELTIE]L « 28HofEE | SHORBEODIE
ThaEndoELTHFon, FIHRTEL2F
AT L BT /5 IETFT LTS (Table 4).
27— a v BTREROPROW 10 Zic 47
BEELIULL, B4 BERRER L. (Ta-
ble 5). 2HFHPOFERICKBETERARF — >
a YO L IR~ TH VY, EFRIREEoZzHh
Baties 1 RoBERE D, cokdEitRoRtig

Table 4. A life table for the second generation of A. raxus at station A, Fukuoka.
X Lx dxF dx
Nymph 1 1000 Predators 136
Unknown 384
Nymph 2 & Pupa 480 Predators 104
Parasites 40
Emergence of males 16
Unknown 56
Adult female 264 Predators 60
Parasites 76
Unknown 24
Nymph-depositing female 104

Table 5. A life table for the second generation of A. raxus at station B, Fukuoka.

X Lx dxF dx

Nymph 1 1000 Predators 76
Unknown 258

Nymph 2 & Pupa 666 Predators 20
Parasites 158

Emergence of males 99

Unknown 120

Adult female 269 Predators 7
Parasites 118

Unknown 102

Nymph-depositing female 42
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Table 6. A life table for the second generation of 4. taxus at station C, Fukuoka.
X  Lx dxF dx
Nymph 1 1000 Predators 34
Unknown 239
Nymph 2 & Pupa 727 Predators 34
Parasites 113
Emergence of males 146
Unknown 134
Adult female 300 Parasites 90
Unknown 127
Nymph-depositing female 83

KL BHMETIRIEEAEEZXSTL. HitROEERD
ZRRER, EMTREHORRREOETICL>TE
CTWha.

27— ¥ a v COMEEKRIBKMBETIICAS
B, CORPTORCHEEELLESTLSLEbNS
2, 2RELTORCRIZNEEFTLBL, BB
HFHROK 8 BItHY T2 MIEFRAF—VICELT
3 (Table 6),

4. WHRRERICHIIESGHR

R5F—YavDR=FThHZNNAN T L VDFE
BEHERSY ALV 7Y ORRAR, 41 X<+0EicD
JIAEERBLERT, KEBSORROhd UL RFE
BIROBOCBETTOABOEERETHNL oDIick
3750 THB. FRELAEB0E M, F2i
RED, ORF—~v 3 VIR TELHWEER
ERLTOVS. HrE VHRTRIBERON I %

g B H &K 48 BTN T B EFHENE S h
ThHY, £FERIHE0¥TH2 (Table 7). FE 2k
RTREFEREIPUDETLT N 38, ThTH 40
%L LchHs (Table 8). o 2t 0 £FRD
BT ESHO BRARE © L & L (Aphytis
sp. & Prospaltella sp. A) ORPAHICEOTdI
SENIECOEMDIDTH 5.

5. ZEREROSH

ERFEF— 2 poAERROEGHERE L T EEE
RF—VEPFALMiCT B 1%, Varley-Gradwell o k
BERWTHH Uk (Fig. 4). MK EETUEE)
ERLTOZ DR ks EFRIRHHEORED) THD,
ky (BEHRO | QFRPEOED), b (2HFRHOFE
TR ick 2 HR) oEEIZ KoEH & HERK
ThHb. COTEHD, EFNORBIOETROE
BRETCOEEE RET S EERTH L LVL 3.

Table 7. A life table for the first generation of A. taxus at station D, Fukuoka.
X Lx dxF dx
Nymph 1 1000 Predators 3
Unknown 73
Nymph 2 & Pupa 924 Predators 17
Parasites 21
Emergence of males 308
Unknown 48
Adult female 530 Parasites 33
Unknown 20
Nymph-depositing female 477
Table 8. A life table for the second generation of A. taxus at station D, Fukuoka.
X Lx dxF dx
Nymph 1 1000 Unknown 271
Nymph 2 & Pupa 729 Predators 6
Parasites 111
Emergence of males 166
Unknown 86
Adult female 360 Parasites 30
Unknown 50
Nymph-depositing female 280
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Fig. 4. Changes in mortalities expressed

as k-values. K is the total mortality, k, is
mortality of the first nymphal stage, k, of
the second nymphal stage, and k, of the
pre-producing period of the adult female.

Fig. 5 WIB{FRIRMYOETRE, Thdic HY
ZRHMCERNOEAERLILODOTHS. HAZKD
wT&é&,z?—yayA®%2ﬁR%%%%®@
FRIBEAEILY. ThickL, F4EBOEE R
I ~2HREBA~CEFRTORF—V 3 Y THER
BHEERERLDTNS. O EPOHFEBICLEE
T+ Thwrh4 485420 key factor TH 3
ENZB.

100

Mortality rate (% )

A B c D
Generation & Station

Fig. 5. Mortality rates during pre-producing
period of adult female. (Black; predations,
white; parasitisms, stripe; unknown fac-
tors.)

Table 9.
at different stations and generations.

%

AL | SFhohid 101 EELT, 14
HFHPEFRTF—VICET 2 ETORERERF -
a VB, WRERTE Table 9 otBhTH 3.
B, HARMTHECREILZOEHLTHEH, ¢
DX REHEMoOEREEKETCOILRBICRDOND
DT, TMHAANTLAVHTRY ) ZHAN T LY
Unaspis yanonensis (Kuwana) (Gfi/k, 1975) © > o
AFHAH 5 svD 1 Chionaspis pinifoliae (Fit-
ch) (Nielsen and Johnson, 1973) T& i ahT
AV

AF—Ya Ao 1R LEBOE 2 fHROILTH
FEBITOBMT HBDICKL, [HiFHD 2L,
BEOE HERO BEHREZ 202N 80 XHT H 5.
A, BEX7—v 3 vD 22D ROHTEOES I
ZTNENB86.5% & 85.3 BTILIIMITVME & 18D T
5. R (1978) RBATOHETERERD & AR O 2
o QEFBCE T IS8 I & Lichs, T oMM
HHOBENLET 5 oD ic s g RN 72 b e
B, ME 1] LRELTRDEEMNNB.TH &
7%. 25— avA, B, CTELIkSKkots
RF—2RBOTNDCORTHELD bFLIBEWEE
RLTW3. ZoHHE, KRERTEOSNESRIT
1Z5 K FRIAOFET & EFBHES QR HIH DT %
BATORVIDTHE. —RICHAH 5 AVHDIE
SFEMoBTREBIEF ICHHE0DATNS Uh
H, 1963; A, 1969; Luck and Dahlsten, 1975).
T AERTREFHGHROMEBOLTHKIKEL T
BHETE3F -2 NEHONEIDIN, CORF—Y
DORTRGED TRV LB SN, WHTOERF
BPBATROIMEL D &R 0K EDBJHHE N
3. THOMAT —YDHIENENMESNE  E2%
ZBE, 2F—vavA, B, CTHLNLEEHI
HA5FT L BENERBNDZIS.

SRR & L T# TR 7 — & a v Dot FEL 5

4

Mortality rates of the female in the period from settling to oviposition

Station
Generation e ]
A C D
1 93.8% 79.0 4.6
I 79.2 91.6 83.4 44,0
Mean 86. 5 85.3 - 24.3
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TRIZUIBTHORF— > a v EHNEL EL.
ZOENFHTRBEICREREOFL EFEKICKS
UMDl kick s, HEBicks
BB pD-:BHO 1 23R 57— 3 vDhizy

DOHTH B0, =2 TASNHAAN T LAVORED

EHELTORVEETHECLE, F2RRF—Ya v
DIt bl =+ TH VA5 5y EZDRED
B (R5—varC) T&X, # 150m #h T
BORBOBRARBENEERE TR bl & &
Zzohd. ULk H>UBEHEBAT, X5F—vavDT
OFEBOH & Z—RICH»r DD, H2H#R 24847
HicH g 2HERIIWISHBT, FlitRoK2%L

~Z LML T3s (Table 7, 8). #il GR% -

) Z19724E, 25 —vavA, BeHLlko BE
OMEZ T, Aphytis sp. & Prospaltell sp, @ 7 ~
SADEBERS~6AENELLBOCEEEL,
WLTOWAH, ZOTEMPLEZTRATF—Ya DT
o 2 Rk d 2 KiBABG oM, fthr7—
VaviBIIRBOBEEDHMEBREHDZST
b5.

Varley-Gradwell @ key factor S3Fikic k> T,
2R THeNBA TS5 L vORFREOESIES T
SR GEERENG, EfiREoRTThs &
MERE NI, —H, M (1975 BY/ 2HAHS
&V THBRRBIAOR T ROLZE) D, HRORELR
OEBLBDTHROEBNESZ  EEPELMiCLTY
5. INSDTNAANTFLAVETR, REXRF—Y
IKELTHOEN (F) LY 3 TcolifistoR
BFEEN—RICENEEASD D, CORF—VRE
HHRBROBRICESESNBZEEFE®RLTHE. E
TR R OB CROET A EF B OET I b
BLLZLOIY ) A HAH T LYDPTRTATNAEA
H5 LY TORRIE, TOXSBERESORME R
LcdDTHAS.

1% Gl

BEETHEXAEED 4 e BT, 1972458 »
SI93ETARBTTC=FTHINAANTIT L YD
HEHRMRETLOUTORREEE .

L. SRrEfShAEE TERFRZTATAIE
By —-vwEl, 1 A TaE T8 2iRFhR%E
EfLBET5. #H2HARFR0S 58 ficiEfant

SORFEAREFRTF—VicEL, YEOKERED
SO TEB AT 50, 9B KEFShED
DRENIKBRETRETE 2, EFAEHRIED
SARAICIE D TEREE 18 5.

2. BELIISFHOEFRF-VIKETEET
ORETRIIHAM, HHETHRVEFHL, FE8O
HEEPTH 24 X<+ OMPMICEA LBEEETIR
79.0~93.8 ¥ THDl. —F, ABDO ZBEEY TR
W7 OBANTOREERIIELEL, 4.6~44.0
BTHDot.

3. Varley-Gradwell » key factor #3#fiEic &

BEBHTERGT ORE, EFFIREEOETER

key factor TH 3 L EWRBRE W CORF—Y
OEERFTUERIFEYE (742 VaxF, Aphy-
tis sp., Prospaltella sp. B) T&oi-.

X (7N
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Summary

The present study was carried out at four different experimental stations in
the campus of Kyushu University and the immediate vicinity in Fukuoka from 1972
to 1973, to construct the life tables for an armored scale, Aonidiella taxus. The
results are summarized as follows:

1. The nymphs of the Ist generation were deposited beneath the female scale
covering in mid May. They developed to the reproducing stage in late July, and
these newly developed mother scales continued nymph-deposition until late Novem-
ber. The nymphs of the 2nd generation being deposited in August developed to
the reproducing stage in autumn of the year. Although they interrupted to de-
posit nymphs in winter with low temperature, they began to deposit nymphs again
in the next May. On the other hand, the nymphs which were deposited in Sep-
tember, did not develop to the reproducing stage within the year. The nymph-
deposition was postponed till the next May.

2. The total mortality from settling of crawlers to reproducing stage was con-
siderably fluctuated between places or generations. Within crowns of Podocarpus
macrophylla, a natural host plant of the scale insect, it ranged between 79.0 and
93.8 %, whereas within that of Liquidamber formosana which is not a host plant of
this scale, it was extremely low, i. e., 4.6 % in the Ist generation and 44.0 % in
the 2nd generation.

3. The mortality factors in the pre-producing adult stage was suggested as the
key factor for population changes by the analysis of the Varley-Gradwell method.
Parasites such as Comperiella bifaciata, Aphytis sp. and Prospaltella sp. B were domi-
nant mortality factors in this stage.



