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Predatious behavior of coccidophagous coccinellid, Chilocorus
kuwanae Silvestri in the hedge of Euonymus japonicus Thunberg

By Tsutomu Kato
QOoshima Citrus Branch, Yamaguchi Agricultural Experiment Station

b AT Ak Fy b Chilocorus kuwanae Silvestri 125 74 # 5 » VA REL,
RS O HRBEIC B BY / % 14 5 1 Unaspis yanonensis Kawana ©ZBE i BT
By 7vah4H 5 sy Pseudaulacaspis pentagona Targioni-Tozzetti DFITISHEFREK |
e LTEESNTE /o $/EECEY, FINCEY 3 RkOEBREHE P RHOAT |
HEOWRIL EMES, b AT A YT b e 2T hAEH (1931) Rk, ikt 5 (1954), ]
BPE (1962a, 1962b, 1963), JmgE (1965), M (1966) 2SHHKNTZ OAERICET 254 !
RAWS b Ll ZOMR, 1) EATARS 7Y by REI REIEL, 5 12T i
B, thi, s2ftia7 B Ta~8 A EasdiicRel, &3 HROREDR 9 Hha |
P %, 2) BACBT AREAOBHSHIBOTRETH S, 3) BLXTBEHKES
HROBEHBH TEFZ DL VBT ESEANE S, BE, COHROFIMCHY ZE |
g AT DA DI HIBE L T & 7z |

EHIEMHEICHBOTIN0EI0 ALK 3 FERICDID, <Y +DEEICREL A4
S AEARAT AL AT AT Y N YAEEL, TOMICARELEAEAL F T %
LD 1 FE Lepidosaphes corni Takahashi &7 * / aawhA 55 sy Ceroplastes ja-
ponicus Green OEEEHDICE LIz AT ATV TV MY ORHEBREEFHORELFMT 3
BerE.

E X7 Ak Y7 b+ it polyphagous AR TH Y, HBEK L iCB ) 254 ik
WARZETHB. UL polyphagous 722 Hsiic B B OEN S HIER CRIEROFHEL
HEBEREREELTEH LTS, COSCELT, ASSCBOTIIEZOEEL
e AT HFRYF Y FUORBESHOHL 5T, Kl LTOBEDHIC DO ThiEmEBL 7.
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CELBAELETRE. Fi, HAHTTLVOREZLEABEZIONLEESHEESE
+, TUH N aAaNFEOVTEEROREB L OIEERERBER T ZEL, 7V b
U LY OREEBEO U EBHARERETED L - REZBLICES T 5.
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Fig. 1. Map showing the site of hedge where the survey
was performed from 1960 to 1963.

B) BT D, COEEREIm &3 1micAlh ShZEHRERT, 2 DEFIC
BALTHIm CEEDPVRBT>TH 5. BEOFEELE, <oOWME 1 HEX E LAR
POEEAL L TAINT R BERERT /2. 10, COBBERIHA H 7 4 v OBFEIC
F BREDERIC L DT, AEECBOTRENDSER 10 HEXCECAK, BK, C
X, DX, EXBLUFK (FRIZ 12 HEX) kB L TEEL .

A ARG 1960 4210 B 5 1963 4£ 11 A FTD 37T H AT, AT A®Y TV +UOD
EAKTEZI 10 BRI, 74 77 v EORAEBHER 1 AHER TR o7, MAEE
HEBECIDOTHEY, EATARYTY POV TRRROLEENZZ, HAT
5 AV OV TIIABEC LICEE L EROE A2 B TEEH O 75 %2 k% 4, 50
~75 %% 3, 25~50 %% 2, 25 BLIT#HANTE 2 TA 1, BENEEORES L TR
%0 & UTHERER S BRICR S Lie. ok, KcRErOoBRTCERT 5 C.
japonicus oW TIE 10 B CEEHEL, KficosaEETEY s aohi 7Ly Cer-
oplastes pseudoceriferus Green DWW TIZRIL L EhDlk.

2N, #INcBYARABR, SHAEAXORERELZERNCLEOE (FHEX
X)) Td AR EREZFIES 100 & LBERTRLEBDTHE. T1bb, 4,3, 2,
1, 0 DEREBREARTHEREEZNZN Vv, w, X, Y, 2 &5 &, B2HTE (v+w
+x+y+z)=62, #3, 4MTIE (v+wr+x+y+z)=10 FRDA 12) T, RAEERKIT
TaoRick>TRHON 3.

Abundance index of scale insects =

4v+3w+2x+1y+0z % 100%
(VA+w+x-+y+z) X4

A OE OB R
1960 48 10 A5 1963 4£ 11 A OWAEMHPIC < ¥+ OEEICEIEL/BBAA T 7 £

* The v, w, X, ¥, and z indicate total numbers of the survey sections which cor-
respond to the abundance weight, 4, 3, 2, 1 and 0 respectively.
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VORERABLUVZNOABBTIEATARY 7V by OEEKOEH IOV TR, B .
2~ARERTEY TEH S, H2RNERAWERCETE A4 AT AVBECATHEY T
Y b OREOEEE B bICKINEEPSRL, 83, 4 Mz eBER AT bIECA
~FD6KIER, HAHFTLVEEC AT HRYT Y by ORECHEAEEFRINCHD ;
ez, |

D BEHNAH T L DRERT

L. corni 1% 1960 fEFkic k6% L. BFIZTMIO A, BRic£<, 10 HOBEETIE
FEBIEMT A:85 B:73, C:45 D:18, E:10, F:8 QIEThHD/. Chizdzo0
BEATHRYFY by DERHTAEL EOTEL SR L. ghEK, AWcBd
B L. corni WEHEDEELFRLT, 1961 FEORERZEAEHDNEND. HE
OEEW L B E L corni 124E 3 WARDIET, F4WHITE 1 H/ANS A, B2 Hkn7T
A, B3R BicEEahs. 20k L corni it A, B RKAfulc 1961 £5kicHd
BRELFEERY, 1963 KT D TRREMAED 5 NI B E L.

C. japonicus % 1960 i & ML 085 ARKIRICFAE LT 7228, 1961 4RI 124 1 H#
RO DHDOFM LI 2 6 ~T AOLHBERAL TRFEAEE L. COEDEIIZIZIZ
4NRIEDID =+ OFFI OROTMPHRT—EHH < BFbN. $7abBb, 1961
£6, T HORERBERIIThEh AK 0,18 BX : 35,55 CIX :83, 80, DX : 75, 68,
EX : 40, 53, F[X:91, 83T, REWZZFEETH DNk, L. corni 3R EMIiC
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Fig. 2. Abundance of scale insects and population fluctuation of
Chilocorus kuwanae in the hedge of Euonymus japonicus Tunb. in
Fukuoka.
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Fig. 3. Abundance of scale insects and population fluctuation
of Chilocorus kuwanae in sections from A to C.

SVERDRH . Lpl, exXTHEYFY bR ChRFEEE LTHE 2 IR
ELTERBL, COnBEHEHETIIENO—HEREL C. japonicus IS VED L
Fo. CHhORER, EFCBFLEgbaA/ /a0y Y FYINTF Microterys clauseni
Compere OZA XS, 1962 £ OENTAEE R RIZERCHE D L. C. japonicus DEHHR
1 1962 E1C BT b EMARLIC AL D FE Lz, LinL, T FREIRke b L7
RO AT HRYTY L VOREEZT CRAHALREN, KOBHBPITRLICE
BRI & A SERORETH O, REOTHAEKSRYST, 1963 £z
FER D Dl TV FOEBECEIRE2BONA AT 4Oy, C. pseudoceriferus,
reA mwvhi4 H T sy Chrysomphalus bifasciculatus Ferris, =% */ WA 716
Unaspis euonymi Comstock, 2374 H74¥D1 F& Pseudococcus sp. 15 EDFEDH
h s, C. pseudoceriferus DSEIIC C. japonicus WP L TP PE CRAELLSID
ThbBEREEOLEORETH D/,

2) EATHAYTV FUOHAERED)

L AT HARY TV O REEABEET S 1960 £ 10 APETNC b ARTERL T, [
9 BORBEERETIE, Theh AK 1456, BX :343, C[X:314, DX :137, E [X:
119, FX : 138 T A7 AA ¥ TV P uBELESHL T LR snS. Thbs
BEO A, BRAERLE Ui L. corni DRFEEICIDTEICE AT ARV TV FUD A,
B RAOEHREMEL, bATHHYFY P RAOELEZH» D/ 11 3 HOFATH,
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Fig. 4. Abundance of scale insects and population fluctuation
of Chilocorus kuwanae in sections from D to F.

BREMTARXK 1105, B : 114, CX:59, DX :14, E[X :26, FIX :36 Th—o/. ©
NEDTY Y AVIIREDETFTT S 12 AETRBALEHL, i/, BLXHLBESE
PER T2 LEEOEL THEEDETZ ). HE (1962) Rig&hd&Es 10C icis
EEESHU 12°C Itz 32 LERERBT 2 LIBT3, BAHWEOEREEZZ 2200
BHROHERIDBIRVEDERDN A, 1961 £3 B FaIKRSES FEL, MER
BALELEE DT A, BREPONC—REEHMSHEINU, T TREERBOLT
BORBFIONTH#E L. CORBORBRMEROLDERZERYD, BHEARDT
EBICRGEDS. AT hHF-YF Y buidEF (1966) bisfd 280, BEHHCZL
{, EEIX aphidophagous DD F Y Y LYDESIIEULLFESTH BT L2z,
718, ENHICIREOBESEOLB OB LNES>TH S, 1961 £icit L. corni &
SF4THL, exTHRYFY FUOE L HRGRIZChDOM, Chrysomphalus bifas-
ciculatus, Unaspis euonymi, Pseudococcus sp. 15 CBEETARBDONA H T LV 2Hae
LTHY, EERITOMICHHHEOED AEBICBOTENENTF T HT Vv HA H T 4 Y
Aonidiella taxus Leonardi v —u Y 4 45 ns Ceroplastes rubens Maskell 73 &
DFEEREE L. C. japonicus HROFERITE L 7 H+h v 7 v b o BIRERE DT
EDEE BEICHEHL, 1961 FICARRE L/ COYRRE AT HA YTV b o8 THAR
BOMF s E UCTERIICKE S NIz C. japonicus DSE AT ARYFY FIDEE
HRERLZPRIBOICHELTHY, $EECEELTOBEITEH S, C. japonicus
X8 ATHS 10 Bt THRET 2 IKH D, HMRESHOEE~OBBZED 2 (N
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W, 1964), C OEOMEZWESS b—BEAZEL, bRPeATHRYT Y v OIF#E
BT, DT, EATHAYT Y bObHAREKETE0E6 A~10 AET
DELFOHETHD, OB 3HEAERD C. japonicus DHEALABICKE (EET
%. 1961 4Eiciz C. japonicus DFEBENE {, ThEEME U TRHE L7cH 2 HAKRR
H3E 1 RO ZH L D EPICKE DOk, COk®, 8 AIREDTHS DEFIIL M &
EE G IEET, ¢ OHiciy C. japonicus ORED SO THIL D,

A, BX#z & C.japonicus DFEDDILOEHTE, B2HRITCEAT ARV T

Table 1. Migration of Chilocorus bYBSEOEZVBEEBEHL, FROX

kuwanae to densely infested sites HICBELREBEOBONERTIE, F1R
of Ceroplastes japonicus in late CERTE S 9 BT bEE O

summer of 1961.

U 7o Bt & RPN BB ELBE s

‘ Date Sep. 7 |Sep. 19| Sep. 30 7. Lo L, COBEIcZ S TIKhiD
Section OESDREE~BTLTEY, F3HAD

A 27 31 66 FESICSE R FABOMEMIIHEEL L.
e 001 16| 90 geoT, 9 ATHCEEIORKELNS
D 24 13 17 # L7z, FRICBLTI, C. japonicus
E 28 20 26 . L

F 73 185 79 C. pseudoceriferus OBFEFEIC L DTD

W —EDOARDIEIET BICE DI Lpl
ARICIZ, CRBICE DB OHEERDL, MERDHEDS FROBEEK 4%, 23
FEXRE 241 AD 5 H L ARITHE IO,

g 3 R R BT 2 10 A RIKIE 1960 £ R 1961 F£iLBTd, BY A, BXD
r 5tz L. corni BEMBICE AT ARV TV P UBEELERNSD B, OB C.
japonicus FFAHEELTHREALE AT ARV TV by ORBHRICIESEL. T
ZEBRICH S L 08 ST, Chr. bifasciculatus ZHERDEAT NAY T
N Rkt a R E L THET 3 &, C. japonicus BERPHA N7 » VEEERKIC BB LA
LEF 54, L. corni RICEHhd 5.

o 4OF . L

S ] L.corni 1962 £ C. japonicus DFEI1IHE
- LTRREROTRARE S, Chbid
= | BRI Lz AT HARYF Y b
S 20} KEDOTH2 AABD D BICENRE
8 - N, BE~OBHHERNICOVIC8 A
§ 10- CIREH LT, CORBDOE AT AkY
5} 7 b O 2 HRREEIZEIE &
v 1o T EUOEIHRARRRID LB,

b s Food prof . Chi T DT &IFEHE 2 ARG R g TICEE
ig. 5. Food preferance o ilocorus - . o _

kuwanae in autumn when Ceroplastes DEARTHHWME CEUp2 &
japonicus migrates from leaves to stems. RTINS, C OEAIZEE 3 A
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bBLY, CTOEILI L. corni ZZUDMDHA H T L VEORESDIEL, AT Ak
YTV PUOTYFOEBEICET ZMABEME L. cOTlickoT, 1963 £z
THREREDOHET 26 AETELASKBEOELESASNY, 1963 EORR IO 3 111
WINDBEARDRESALROREKL TR L-dDTH Ok,

% S

FRECBOTEIEROEPOHHIC2EDO N4 T LY DAREISED. ULhd
CO2EBIIE EKICREDIRIIERICL, 0§48 L T polyphagous 75t X7 #Hk v
TV b DEGEUIIFEEE 2. MREOAFAEIZ L ~2E0 S BIEROT KEL:
B, COBRBREBERME AT HRYFY by OEFANTHAERICKLbDTHESC &
RHESHTH 3.

1960 FEFKIC R FEA U7z L. corni 1211 BYBICBOTH AT ARV F v by
WREZFY, COMEFEHRILMCBOTHMEEL. L. corni ORIRORAERE 25D
SEHERE LU TR OMICEEEDKDOEEIC DT BRI SN, L. corni
BEMBOHL S TERBI SR LEET EDT, 1961l EOREBOARICEEL
TBERELTREATARYTY FUOHABRELRENEEZ 7210,

C. japonicus {3 1 D FA4 T, Borchsenius, N. S. (1957) ic k2 &, 1 DR
BT 1,194~1,460, ZFT 752~2,609, FHERIT 789~1,460 LimdTHW. Lpl,
hHEERIC BT 2TEAROREL, #H (19549) OFETRBILYBOBEERIIKE T
HAMNERDIHICK 50 50 LIKELT 2. COBRNERDS bE L L TEENERD
RORESHIHFHRNSYUOESIET, TELRICBT 2HROBEZINE (1964)
OFEDRTEO MBI, §60T, 1961 £icds1r 3 C. japonicus $hh Dk 5ekDE
HRRIZ 6 ~7 HOBLHOLTicH 2z EZ 3. —F, COYHHRPOBEETICEZ
THEYMNEREIBDICT Y U LY HOMAET, EZOFREHHIIIE AT HAvF
Y hoDfh, 5RIIN=LYRYF Y+ Menochilus sexmaculatus (Fabricius), 7
~8AlKiz/s vy ¥F 7+ v Serangium japonicum Chapin A2&5 7. L»L,
NR=nYRYFV P REEROHHBEICIT BBERETHD, 7ovrFesy bub
BRITIPHMLUTOHRTT ATA~S ATHIRAFIZIZ L # AREST 2108 £ 75 v ¢
B 1965). #ER, AT ARYTFY MONBRLFERKEKT, 6~7TH®D C. japonicus
ShRDOEFMICIIZ O LAY - gihosfal, RUEMcE 2 i rENdT2. 78
THK C. Jjaponicus OLH—BHEL, EEFHROWEIC X ZHDIKEICE L BIS
H5. 8 ATHICIIMRDERLSKENDOBEHBZOIZDHBIZIDT, AT HEYT
Y PO ORIETICB Y 2WAEE C. japonicus DREEEIDICK S BB 2.
962 EITII e AT ARV TV PoOHEIC I 2T B TIC C. japonicus LdiziE & A
EHEBL, BEHETESEL L 0RRMA Ok, BEHBGOMEEOR N ELTIRY
Aanyy RYNFEERU, ChOFERIZER (1954) ik hidi 20 %o, Hk
IRV VER R & TR RIS U TR ST CH 5. Dt C. japonicus
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OREFZEOETEZETERIZ, AFELCBOTIE<YFON AL Ll bh
FC ETH L. TONDALORHAIL 1960 43 11 H, 1961 &3 7 Arpfl, 10 T4,
1962 422 8 A k41, 9 Arhéy, 11 Brhdy), 1963 412 8 Arpd], 10 AT, [ T2
ONVED ZO TR THOTOEELRER BETIZNAN T LY DEDKRNEE L2
T3,

L 2T HkY Ty bl genus Chilocorus [C[g3 %73, Borchsenius, N. S. (1957)
12 C. japonicus %*ifd 2 Kike LT Abkhazia icBWT, Chilocorus bipustulatus
Linné X8 Chilocorus renipustulatus Scriba 2#% L T\5. Ch. bipustulatus (%
ECEATHA T £V BORARE UTELTH 5%, Bodenheimer, F. 8. (1951) &
HEED Palestine #1757k 6 ~9 FOEMICHEEINRRET 3 e fBEAFHLTL
F1, ¢ ORICHENgG 3 Aonidiella aurantii Maskell, Mytilococcus beckii Lupo, Parla-
toria pergandii Comstock €%t U T3 ERMFIR A1 T & 1 i~ T 5, polyphag-
ous 5 FiOE MM 20 TIZ Mesnil, L. P. (1958), Liu Chung-lo (1958) #»s#idiL
T3, CHABEDCEH L PEPRECHEYE DR EDOFLEOFRCIOIOTVELE
ST, DA, Bodenheimer Mik~7z Ch. bipustulatus |3 EICHEERE, TODH
WA RBECE LTI OLDOTHY, —F, FEEOFELeATARYTY PUIIE2E
CRTBY Eiciz C. japonicus %EE & L, ¥~&icix L. corni, Chr. bifasciculatus,
U. euonymi, Pseudococcus sp. 13 &% & U CERZEL CR—EMICEEETLEE S
z & 3T, polyphagous Kk LT OBET+AENUTHEELEILENS T EHT
5.

EATARY TV FUOEHEAETZERE L TR, {15 7 ¥ A asg Homal-
otylus flaminius Dalman OEFEHIEICIR TS, EFS LI LE~ Y FOEEITE

Table 2. Specific prey of Chilocorus kuwanae through four seasons
in the hedge of Euonymus japonicus Thunb. in Fukuoka.

Ch. kuwanae
Season - Prey, mainly attacked
Generation, Stage
Spring 3rd, Adult L. corni.
1st, Larva Chr. bifasciculatus,
(Mar.-June) U. euonymi, Pseudococcus sp.
Summer 1st, Adult
2nd, Larva & C. japonicus
(June-Sep.) Adult
Autumn 2nd, Adult L. corni,
3rd, Larva & Chr. bifasciculatus,
(Sep.-Dec.) Adult U. euonymi, C. japonicus
Winter 2nd, Adult L. corni,
3rd, Adult Chr. bifasciculatus,
(Dec.-Mar.) U. euonymi
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Table 3. Glowth periods of Homalotylus flaminius Dalman,
parasitizing the larvae of Chilocorus kuwanae.

Date of Host stages, Host stages, Growth
emergence parasites parasites periods
(1962) deposited eggs emerged from (days)
Aug. 9 2nd instar larva pupa 9
Aug. 10 3rd instar larva pupa 7
Sep. 10 1st instar larva 3rd instar larva 17
Sep. 11 3rd instar larva 4th instar larva 12
Sep. 12 2nd instar larva 4th instar larva 22
Sep. 14 2nd instar larva 4th instar larva 19
Oct. 4 2nd instar larva 4th instar larva 25
Oct. 6 3rd instar larva 4th instar larva 22
Oct. 14 “3rd instar larva 4th instar larva 34

WTT YAV INFREFEEINIYBREHE L. /0, COFTER DNV TR 1962 £
FBREREFTE, TUAVanFBe AT hHsyTY bl ~3 84 duciEpl, &
PHSPEETORBRENEDTT~I0H, BHNHDT20~30H 4234 3L E2HEDT
(3%). CORBHEUZ C. japonicus AT A2EMO e 2T hkv T v FUDOREH
D 25~30 Hic g hid iz 0 @b, BERESEEID DEL, FFACBT 5L
AR AT HFRYFV P DEEBBRENBD CEOENCIRE DFEBOE X 5 X T 41 &
VFY M OWABEHICEIETERRININIDOLEEZ B,

# =

1960~1963 £ D 3 EAICH72 D, BRETEO< v+ OEEICHAE LU L. corni & C. ja-
ponicus RN ET B HAAN T LVHOBEELZNCERBT AL AT ARV T Y bUDIE
FRIC DOV TOREZRTIE D/, TOHE, COEEIKBOTREATHRY TV +Y
FMD S FEICIGTiE L. corni 22 0% Chr. bifasciculatus, U. euonymi, Pseudococcus
sp. i EEHARL, Bicid C. japonicus el CEMEZRL CTRA—EHMTERNT LT &
DA & 72272, &7z, polyphagous BRI TH B * T Hr YTV b v I3 RIS
HICHEEAESE LT, AREL L corni  C. japonicus DEABBEDOETICK S
&2 R L, polyphagous R KMOFAEBACHIEL T2 OHEMHEEITL /2.

BB, EATHRYTY FOOFEBRTH BT H v aFRIEEPREFZELD E0
DRAEBPEMEL, BRCBOZeATHRY TV MV OOEGEHEET AASHER & 1X
oDk,

Bl B x ®|
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Summary

The author conducted the surveys on the abundance of five species of scale
insects, infesting the hedge of Euonymus japonicus Thunberg and on the popula-
tion fluctuation of their efficient predator, Chilocorus kuwanae Silvestri from 1960
to 1963 in Fukuoka.

From autumn to spring Ch. kuwanae mainly devoured Lepidosaphes corni Taka-
hashi, Chrysomphalus bifasciculatus Ferris and Unaspis euonymi Comstock and in
summer it attacked Ceroplastes japonicus Green.

The high density of L. corni in autumn of 1960 diminished to low one in 1961
in accordance with the predacious activity of Ch. kuwanae and the winter defoli-
ation. The population increase of C. japonicus in early summer of 1961, which
attributed to short rainfall from June to July in incubation periods, was hindered
by the massive action of Ch. kuwanae that specifically attacked larvae of C. ja-
ponicus on the leaves.

As the result, the population of C. japonicus remarkably decreased by October
of 1961, and in August of 1962 it disappeared from the hedge.

Though the parasite, Homalotylus flaminius Dalman attacked the larvae of Ch.
kuwanae at their early stages, it did not prevent the predacious activity of the
latter species owing to its late appearance.

The author appreciated the polyphagous predator, Ch. kuwanae, an efficient one
in Fukuoka on account of the existence of rotational prey all the year round.
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