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Studies on natural enemies of a mealybug,
Phenacoccus pergandei Cockerell. III

Yo6z0 Murakami

HHRCENT, AA T2+ 74 H 7 6Ot
KRS ZILFEMR, BUED XOSIVEORME, 5
SR, oA B, YRR X2 POl
AN ORESE TR L, ke RO R
S ZEHC ML TR S Lk,

E s ToB (=t
A+ T EAFHAKT LY DRI TERE

Anggyrus schdnberri (S T.—e~—)U b B 0O 2EFD),
Aphycus albleornis (AX T A aFAAHF ¥ V)
Fy BLOAlloiropa utilis (A AT FZY ¥ 7 oF)
DIFETHS. ToHH Alletropa wrlls [T Hic D
DUHET AL T HNOUERTHY, Lo 2HITH
SR ) i LR ou T aaE 2 WM
DOIHEETH L. Thd IHOMHERD S B0
HEBLHTHELAR—ELTEST, BRiEL2TE
R LD THREDTS (Table 1 517820

Table 1. Individual number of parasites emerged from bverwintering'
nymphs and from adult females of the mealybug at Fukuoka,

Parasites emerged from Parasites emerged
o _oyffw_intering nymphs from adult females Year Host plant
Allotropa | Anagyrus [ Aphycus Anagyrus Aphycus
_ —_— —_ 14 152 1954
— - —_ 176 1470 1955
I 22 13 541 583 1956 Magnolia obovaia
_ — - 43l 547 1957
—_ — — 49 140 1958
797 266 6 &1l 17 }gg? Fraxinus longleuspis
—_ _ — 289 39 1959 var. latifolla
—_ — — 3 0 1957
— — —_ 180 60 1958 } Celtis sinensis var. japonica
83 70 31 345 183 1959
Q 100 25 429 15 1956
et - « 262 g 1357 } Fious erecta
— — — 162 1957 :
_ - _ 132 16 1958 } Meliosma myriantha
— — — 133 0 1956
- _ - 110 0 1957 } Prunus campanniata
3_1 f E l?ig 43 }gg? } Mallotus japonicus No. 1
— — — 134 8 1957 ” No, 2
1 39 1 2 2 1956 Viburnum dilatatum
— _ — 62 14 1959 Tilla Migueliana
— — . 11 10 1959 Crataegus cuneatn
— — — 10 0 1959 Liguidambar formosang
— — — 3 934 1859 Benzoln strychnifolium
— — — 282 0 1959 Fraxinus japonica
1 2 31 — — 1956 Diospyros Kaki

* Contribution Ser. 2, No. 166, Entomological Laboratory, Kyushu University.
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Table 2 Individual number of parasites emerged from adult females of
the mealybug in the prefectures of Fukushima, Aomori and

Hoklraido.
Anagyrus Aphveus Year Host plant Locality
437 1716 1958 Malus pumila (apple) No, 1
1% 288 1958 o Ca o> §o. 2
0 1958 cus Carica 0 1 N
70 0 1958 w No. 2 Fulushima
g 9 1958 ” No. 3
90 76 1958 Diospyros Kaki
16 74 1958 Malus pumila (apple) Na, 1
154 59 1358 - No. 2
9 S 1960 - No. 3
126 2870 1958 # No, 4 .
380 8 1958 ” No. 5 Aomori
E’} 145 1958 o Na, &
44] 1958
337 1446 1960 } ” No. 7
0 39 1958 Malus pumila (apple) Na. 1
1] 15 1953 ” No. 2
0 1082 1958 ” No. 3 Hokkaido
0 188 1958 Ulmus Davidiana var. japonica
519 0 1958 Magnolia Kobus

Tizbh, A—FECHL OEFhORELLLOK
DOTHELTASLE, AU TLELRIE L
BEARREENEBLT, BRTARESEROE
HEOENEL{RZOITVS. $ER—BESNT
HTH, LOMOEASIEEMTHE2LHRED
THBHOTINA.

ED3WD 5 Allotropa wilis ¥ 25 -
EMIEE L BEOTHELEP S, COLHIEE
~FEOIHEEFD COTREBRNEE LT TH AR
WTHAL D, Anagyrus schonherr L Aphycus aibi-
cornls D 2|TDNTH L &, HKHERR PR
O HEMEMAFEA LT LTHT, Wid 5 AL
AOELVETHEZ L LR, X505 ETRIENT
Thh T hERITALERES.

OEBCR~EH, NGO 2ERMLIHNLTOR:
ERED. WORELIRGHE, BIMROERHET
2404 H3avofhcERT s, HEof
HHHH L SO 2EDFE OIS T
PEELRD. ECAMBBEATRFEERIIFERE
B VinbihdBAERoRG eI AN
T Ay O (M) RERTZ IO S ARG T
FELTIWETCHE, LALEERBChEDS
BOMKL, ENSHMCEY>THThPOBTERL
TLES LN DEZERBECDTOIRNDTHE. T
@k 5UBRRE, A—BoFEEH {5 2EE LoE
Bl o$ LoFEgolicigEicRohaRE

ThHS.

Ky (1959) &, WhWwZEMIINro%F LR
ShTVE 2ROMEME LTV EHE RitLe
ATERT LBl L 2T E X5 T4, Z{E~hE
PROROED LAEFROBPOBRONIBESK
BT, ToRO b LR & LTSS
FZREYDLERHUTHEEAR TS,

Anagyrus schinherri - Aphyens alblcornis s,
e (HE) WA AT T, LI LiTWEH
B—%HEEAICHAE (symparasitism) LT3 C
EWED. PIARENOFA /3 BMRIELEaT R
A#F vl () OS5 Y Anagyrus schinherri L
Aphyeus albicornls & X THLEEN T k@RI
WTHS &, 1955 LD A0 B MHE
{eremoparasitism) {3 Anagyras schonherri 47 §,
Aphycus albicornis 145 | T, g8 19 TH Dk,
1957 SR T 210 Plds Anagyrus schinferri O3k
FEH133 4, Aphoecus albicornis DML Hs 32 #
T, MR HITH D (Table 3), LipbidH
DL L2 s, 0P hdOMMH R CIEM L
TLES &I LR, ML b5 £hicano-
parasitism) THI LT AL, THZFEREELISA
HEBXHHEEL GRS,

ZOLSREFEETRE LT 2RI T H—
SRS REROMSERND RS AR
XInc e, BKNBOFEKOMIREZ DT>
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Table 3. Symparasitism and eretnoparasitism of Anagrras schonherrt and
Apkyeus alblcornis parasitic on adult females of the mealybug
collected on a tree of Magnolia obovata at Fukuoka in 1955

and 1957,

1955 1957

Symparasitism 19 45

Anagyrus schonherri 47 133

Eremoparasitism {
Aphyeus albicornis 145 32
Y LS b RE s C LicknH oha. . .
BEER LS

g Cak~cdein 4, Anogyrus schonierri DRI D
¥ 5 banded type OFCHEEOEMND HIHNTOR
mErHa vk S EoR FTREADY oM D, #
STME U280 i B RS O AN & P R
HCEATS LONOWRED L TH EORBICH S
Ui a¥cAH T 5. LK LT Aphycus albicornis
@I unbanded type ST FHENDIRTIC free
DORETES DY S, B L& EERNRDD
LI TEET S, COLIR, BROYHMR—FE
KN DEC B & i ER L K —fR o34
b Dk IRBTHRET 5 2 LI X THhENTR
T2 0TES, T Aphyeus albicornis O A
THASOMEES T IS O E S MR o b o L 1k
~ATELLRENE ST, BALROMIkDX
2T (2904 H9 A0 OMERR) ORI
WEEL0IFHEONOBEIENERLESL LS
(Murakami, 1960).

Anagyrus schinherri = Aphycus albicornis (3§
Nbarhd H7avFhichidd B R TR
LTk, gl OfF) KHEF2EB0RATRES
$THB.

O 2 EOFPUMIOR S, 17T R
RT3 oERShERS LROiE T3 (Table
4 BLXUB) s, Anagyris schonherri T3 1
HERAICHER ILE, Y 2~4 EMNEHE L,
Aphyeus albicornis TIITIC S { % 34 §H, 315 6 ~
ST, ki~ rind 2ol L
H LE#IFAET50OT, Wit abEhidfickEn
Wglirs, .

Allotropa wiilis WL T, hF+ &0/t 205
T T Phenacoccus acerls 134 TARBICOVT O
Gilliatt (1939) OfENED. WL LD L TOWD
W R OMRS SRR LR 7 O 2BBED MB

Table 4. Frequency distribution of the adult individual number of Anggyrus
schonherri (spring generation) emerged from a single host collected
on a tree of Magnolia obovate at Fukuoka in 1955 and 1957,

Individual numbet;1 of 19558 1957
parasite emerge ]
from a singlenlfo?fl Fr?quency ff:éﬁ?::sr Frequency fﬂ?&gﬁg
1
1 16 242 i 27 16.4
2 19 288 20 121
3 16 24.2 23 12.6
4 7 10,6 41 24.8
5 5 7.6 22 13.3
6 0 0 7 4.2
7 3 4.5 8 4.8
8 — _ 4 2.4
9 — —_ 2 1.2
10 —_ _ 4 24
11 —_ —_ 1 0.6
Average
(Confidence Limit :95 %) 267( £ 037) 38( £ 034)
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Table 5. Frequency distribution of the adult individual number of Aphpeus
albicornis (spring generation) emerged from a single host collected
on a tree of Muagnolia obovata at Fukuoka in 1955 and 1957.

Individual numl::erdof 1955 1957
parasite emer, e e
from a single host Frequency flf;lli?::}, Frequency ffe‘ﬁ;;’{:y_

1 6 a7 4 5.2
2 7 4.3 8 10.4
3 13 7.9 4 B2
4 15 9.1 8 10.4
5 3 49 8 104
6 11 6.7 4 52
7 1 6.7 6 1.8
8 16 9.8 10 130
9 14 85 3 39
10 g 5.5 8 10.4
11 9 55 1 1.3
12 8 49 4 5.2
13 4 2.4 3 39
14 9 55 1 1.3
15 8 4.5 1 1.3
16 2 1.2 1 1.3
17 3 1.8 2 26
18 2 1.2 0 0
19 1 0.6 0 0
20 2 1.2 0 0
21 1 0.5 0 0
22 1 0.6 o 0
23 i 0.6 1 1.3
24 1 0.6 — _
a5 8] Q — —_—
26 0 0 — —
27 0 0 — _
28 4] 0 — —_
29 1 0.6 — —
30 0 0 — —
N 0 lh) — —
32 o (V] — —
a3 4] 0 —_ —
34 1 0.6 — _
Avera
{Confidence Timit 195 %) 8.96( X 0.87) 7.23( = 1.00)
b, BRBOHFEMZ LEORB LEES OB ENT FTRBAREML AT XIF A H T £V OF R

DWRNEOLETEHED. HHAL COBMBHEL T igihd 2 EE AR Allotropa utilis, Anagyrus
BAEZALATVRVOT, BEL{BHLETESS schonherrl % k18 Aphyeus albicornis O3 W TH 5.

LRbhE, L Lehdd SE@Eabe THYAS 3% i 15
& r = . R ZADATHESH ihé I0FiChi
AR ROECGERTHS (Table 6).
Table 6. Percentage of parasitism to the nymph of Phenacoccus pergandei
on a tree of Magnolia obovata at Fukuoka,
Total no. of Number of Percentage
N;et]tl:g Date of collection mealybug mealybug (Confidence
of study collected parasitized limit; 95 %)
Emerged October 31, 1955 ca. 90,000 1083 Li-13
Dissected February 1-18, 1956 556 25 41-55
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CHERE LTt () w359 mid Am-
gyrus schomherri ) Aphyeus albicornis T& & pedsid:
AJRICE.BAE L 10 oS BERoY v ¥
L7 9hGIRE LB TR EEMESFERTRL
T3 ThRchoobicsyatsr7aa7

A4 H T L DEEBEMED TENE LITERTS
LOLBOLILE. DO TIZAIRSHHT0 HE ED
BOHARER LTEY, ERHRI~008L035F
Wit &35 (Table 7),
ZZRBFAARIWTLG ARG ET D8

Table 7. Percentage of parasitism to the adult female of Phenacoccus pergandei,

Lo . A Date of f'I‘otallnl;:. _ﬂumll:elr; of (Pércentage
ocality ost plant : of mealybug | mealybug onfidence

o _ collection collected parasitized | limit: 95

Mayﬂ 15:5 1954 §4 41 38, 1-59.5

pril 16—
Magnolia obovaia May 17, 1955 300 218 67.4-77.4
; May 8, 1957 279 216 72.2-B1.9
Fraxinus longicuspis

var. latifolia May 1, 1959 50 48 93.2-99,0

Fukuoka Tilia Migueliana May 1, 1959 40 35 77.0-96.0

Crataegus cinedata May 1, 1959 100 7 3.4-13.7

Liguidambar formosana May 1, 1959 48 17 23.3-49.6

Benzoin strychnifollum May 1, 1959 100 88 80.2-93.0

Fraxinus japonica May 1, 1959 50 42 71.4-9.6

Aomorl Malus pumila June 9, 1960 245 215 83.1-91.3

ETERE U BN DT I b T, Wi i
SNRBES TR ) o@dTbihid &g
ARSI RE TR NG DL AN,

TR G EE O N B

BlegcitLeind, A7 2atrhi 5o
O_IKFEIT 0 i A 2T RT3 Packynenron
sp. QHEFHO 28, kA a.¢F f @ Terrastichis
sp, FEanFEo dchrysapophagus nagasakiensis
& Cheiloneurus sp., ¥ 1w ¥ 3,27 { @ Thysanus
sp. BN HH S 0 xFRO Lygoceris sp. O
BRiTHD. CROOIERAEBRRNThLAF T2
aFhAH7LOERE () Obdb, HLLRNE
JFdi& RS () OWHHLHMHLTOLOTE, HE
5 ¥ Anagyrus schimherri 33 X U5 Aphyeus
alblcornis ZTUEOHTE LTWIH0E0b NI,

TS DR A BT 5 SR O S 2
e EoTH 2 BT Chellonawus sp. HES
% { HELL, A 33 Sich—R i 5 o HBUERY,
LFOSLWAMLTOBAMNB AL B S, W TPacky-
neuron sp., Achrysopophagus nagasakiensis, Tetra-
stichus sp. HiE\ (Table B). HE T3 Pachynenron
sp. & Chetlonenrus sp, PIEMNH . FHE L6 #)
th 1T Cheiloneurus sp. OHILE G- E %

LhEOIERE, RSO NRSHER—XY LSS
K~ THRERITE (Table 9). BWHRTCRFE LS
Pk 7 i T sE A, (FALTESY, |
HUTH T OE RS TE (Table 10). JbigH
T — M PR R h BUEE (E b, — WA
LGS BBU TR aF A A FROBATFTHD 1
fi (Unknown sp. B} #23MBLTHER6DH 5
(Table 11}.

Atk LT gk amMcR b EE L <, db
K SEEE T MBS TL L 2TV SE
AR ENnS. KB B 3 Chelloneurus sp,
OEBEBEE L B, —RGLBDYERCHhiL
bAREREELEITHEOEEL 0N D. i
Cheilonenrns sp. {3I—R2IC Anagyrus schinherri i34
CHRTARFRLOBGETCHRTI HR M H
0, Anagyras schinhers i { HEILTUO NG E
s 1ELMBALTWE N T 2 5, Aphveus
albicornis CRHLE LUNWEHETERNETS, ¥
& UT Anagyrus schinherri TEBOHEE LTS
DR LELRE. ALEERD Lo TS
%, L)%, ARED, THAHYT, PO7% H
2R3, e HV ¥ FEOHRTEP G RIGEE Aphyeus
albicornis T Anagyrus schinhernt ing { HR
TA4 (Table 1 BR), ChooFEHRL LIRSS
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Table 8. Individual number of hyperparasites emerged from overwintering nymphs
and from adult females of the mealybug at Fukuoka (Pa: Pachvneuron
sp.: UA: Unknown sp. A of Pteromalidac; Te:
Achrysopophagus nagasokiensis; Ch: Cheilonenrus sp.: Th: Thysanus sp.;
Ly: Lypocerus sp.; An: Anagyrus schinherri; Ap: Aphyeus albicornis).

Tetrastichus sp.; Ac:

o _IHpem aras;teg_ Primary Host
o mealybug| YT
Pa | UA | Te Ac | Ch | Th Ly Ant-Ap
18 o] 2 0 15 1 Q 166 adult 1954
iS5 1 0 6 150 1 0 1646 ” 1955
o 0 0 Q 2 0 0 35 nymph 1956
4 0 0 0 70 0 0 1124 adult 1956
0 1 0 0 194 0 0 1178 » 1957
9 0 2 0 41 0 1 189 ” 1958
o 0 0 7 7 ] 0 272 nymph 1956
0 Q o 17 324 0 o] 828 adult 1956
v} 0 4] 0 106 0 4] 163 ” 1957
o 0 0 0 74 0 o 428 ” 1959
o 0 0 0 64 0 0 3 " 1957
21 0 4 14 15 0 1 240 ” 1958
1 Q 4] 0 12 o 1 101 nymph 1959
10 0 1 o 149 0 0 528 adult 1959
0 0 o 1 53 0 0 125 nymph 1956
o 1) Q 3 469 o 0 444 adult 1956
0 4] 0 0 187 0 0 271 o 1957
(4] 0 1) 2 31 Q0 4] 173 nymph 1956
] o] Q 0 458 4] 0 1076 | - adult 1956
0 0 0 1] 67 0 0 146 ” 1957
0 o) O 1] 40 0 a 142 ” 1957
4] )] 0 0 44 4] 0 171 # 1957
2 a 3 13 287 o) 2 148 ” 1958
o] 0 0 1 48 [4] ] 40 nymph 1956
1) o a Q 115 o o 4 adult 1956
6 5 0 0 121 0 0 g2 ” 1959
o] o) 4] 0 21 0 ¢} 21 ” 195¢
0 0 18 0 g9 Q 0 10 # 1959
0o 0 0 ¢} 2 0 (o} 937 ” 1959
(¢} 0 a 0o 35 0 0 282 » 1959
0 0 8 0 126 i} 0 133 ” 1954
0 0 0 Q 50 1) 4] 110 L4 1957
0 0 0 0 0 0 0 33 nymph 1956

Host plant

- Magnolia obovata

| Fraxinis longicuspis
var. lafifolia

b Celtis sinensis var, japonica

l- Flcus erecta

]- Mallotus japonicus No. 1

” No. 2

} Meliosma myriantha

} Viburnum dilara.tum
Tilia Migueliana
Cralaegus cuneata
Liquidambar formosana
Benzoin strychutifolium
Fraxinus japonica

} Prunas campandlata

Diospyros Kaki

Tahle 9, Individual number of hyperparasites emerged from adult fermnales
of the mealybug in Fukushima Prefecture (Pa: Pachyneuron sp.;
Tetrastichus sp.; Ch: Chelloneurus sp.; Th: Thysanus sp.; An:
Anagyrus sehipnherri; Ap: Aphyens albicornis),

Te:

Hyperparasites Primary
- Year Host plant
Pa Te Ch Th AndAp
106 o o 1] 2153 1958 Malus pumila (apple) Ne. 1
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14 4 12 1 1324 1958 - No, 2
30 1 19 4] 405 1958 Fieus Carica (fig) No. 1
Q Q [+] 0 70 1958 - No. 2
0 0 39 Q 13 1958 ” No. 3
Q o] 3 0 168 1958 Diospyros Kaki
Table 10. Individual number of hyperparasites emerged from overwintering
nymphs and from adult females of the mealybug in Aomori
Prefecture {Pa: Pachyneuron sp.; Th: Thysanus sp.; Ly: Lygoceras
sp.; An: Anagyrus schonherri; Ap: Aphyveus albicornis),
Hyperparasites Primary Host
- S s Year Host plant
Pa Th | Ly | Aatap |me@lybue
0 0 v} 90 adult 1958 Malus pumila (apple) No, 1
[#] 4] 0 213 ” 1958 " No. 2
0 o) Q 44 ” 1960 4 No. 3
0 0 o 3096 ” 1958 ” No, 4
0 v} 0 388 ” 1958 # No. 5
0 0 0 153 1958 # No., &
¢} 0 ¢ 441 #” 1958
0 6 1 18 nymph 1960 l» ” No. 7
18 1] 0 1783 adult 1960
Table 11. Individual number of hyperparasites emerged from adult females of
the mealybug in Hokkaido (UB: Unknown sp, B of Pteromalidac; Ch:
Cheiloneurus sp.; An: Anagyrus schinherri: Ap; Aphycus albicornis),
Hyperparasites Primary
Year Host plant
. UB Ch An Ap
0 0 0 39 1958 Malus pumila (apple) No. 1
0 0 0 15 1958 " No, 2
2 0 0 1082 1958 ” No. 3
1 0 o] 188 1958 Ulmus Davidiana var. japonica
2 0 0 0 1958 Morus bombycis forma spontaneq
o 5 o19 o 1958 Magnolia Kobus
OBEEBRICE T Cheiloneurus sp. MHIRL Tinag, PZEAHE (1923 icthif, vE—onry

T B, ki Anagyrus schinherri DN E
Ti3 Chefloreurns sp. F2{BALTH &, 4k
T Aphycus albicornis D& LIpHBL LT g
VT & 1 Chelfoneurus sp. A3HB L TH & F,
Anagyrus schonherrl B BLL T\ 24 E B
Cheiloneurus sp. & RBL LT 3.

T X BEEOEREE M

B4 H 7 A BORh ) SFHBROTFER
Ar&{ OBESERSRIETTAY, hicldEss
ZOTHLUBERLRL A4 7 L OfMRESH

A #'F Ly (Ceroplastes rubens) I v — %% ¥ ) 2
2NF (Microterys speclosus) DBELEZY T b RES
DERAEITOERETTS.

AFTF2FTHAFF L OBERMTRENE
5N3. Tibh B Andgyrus schonherri (2445 %My
T4, ¥ Aphyous albicornis DHHAZTTE, &
{DBSRIEFENLTOBRECT A, LU
ERSFTIMELIL A+ A4 H 5 & v OB E KR
AL, HEERILOTEE L ENENE G
T, PORENGIANSPEAELDBREROL
S RAEETR 2.
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D RA / FOREOHEHE 10575 8 A T
29D+ H4AH 7 Lopkik () BIFERIRNT
Lfs. T O3 TR EOREITmINEIR
BLTED, BHRLERESTHENEETL I
FTALTHT, FTTEAEIERT LTINS,
PR U7 fBiRE 1 DHIBE L biCH 5 AFTICAN
THEREN Lie, ¥ 7 AU ORBERCRAF 37 FNE
Bk 2\ o7, SRTRME L2 F B4 H5 A
YOFHIERESL CHRAZTRNESKE L.

CRoOH 7 ANELERTHE LT, UER L%
RO B I UMBHBRAZELhE TG L
. TRTOHFERSHB L& O BICH 7 2 e
BAFrAAHFILVERDH LTHEL, Btk

DTHLAATES L e d B s STk
PERETE TR L& ot F
Te#f F ATMADAF IV ORAE L TR L
14 7 b TR BN OEBENEE D523
DA T nvEEGORIEERD . BENOXNE
{EMER~B B, Fyo—TamlL ThHEOnD
YHEEE A UTHRASPT (LR 23 LTohi
BREORME, 7ER¥ b 2TV P o-DHMOBRE
B TORA DGR 60D 2 F H4 HFLVED
WTERETR DR,

2. MERERSEUER
BHBROHEE IR O+ N A N LY EELES
B hd HF Ly X 0BT IET S
ERDWL THE (Table 12 1LY Fig. 1), fAl

Table 12 Number of the eggs deposited by the females of parasitized
and non-parasitized mealybugs collected on a tree of Magnolia
chovata at Fukuoka in May 8, 1957,

Number of eggs deposited
Number of by _a single mealybug
Mealybug mealybugs Average | waeei
examined (Confidence limit: 95%) Maximum
Parasitized 205 686 (+ 80) 2600
Non-parasitized 55 1562 (+ 237) 4200
§§§§§§§§§§§§§§§3§%§§§
I!IIIIIIIIIIIIIIII'I
SR IEEFEEFTEEEF SERETIGNGE ¢
Fig. 1. Relative frequency distribution of the number of eggs deposited

by the parasitized and non-parasitized mealybugs (class interval :
200 of eggs deposited).

Black histogram: parasitized mealybug; white histogram: non-
parasitized mealybug.
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MR 95 BEIC-DUTIA U AckUIR, SEEpRIpR 4
1300 4530 1 1800 (fREMRA 05 %) LitZain. W5
4200 L0 S HlMB D, COEBROMERD L3I
bl d LTEMBERARCENES LTS,
Lip LS5S4 520 A i 712 208 B 20T | Lk
T 5, MEXJIRSRETIING 600 il L 1L 800 ({34E
MR 95 %) LifEEah, RIPEIELRE DORE
JEPLohTHI 2L shbhd. ERIGERLE
0~200 DE [ S & {, EIPRAS LM I Ly
DTEORMBIIML L TG, L ANEEERTT
W DHEDH 16 BDH O T3 idA oD FEL e i &
[EHEHE £ iz 2 hil LOBENER LU, &5 2600 21
JEER LTINS, O LREELRTTHERE
AT LR ETHROBEMNEVBIOTRITIN
PEVSBEFRTILOTESD.

ZLTCEOL S HIRSICEIENELINL Sh,
FZOLINEECHTHEREZTT VRS
7B, WO 8OOV EPSETEEMr L. Tib
B, ¥R A EROER Lo THT ORI IT

ZEMZ Y S, 1THERNSCEET RO
HBIZ L2 TEM R E S D, TloFdosREs
T BB > TE RSB S hEAL.
TFaFHAHFLCORPUTEE LT N R
O IE L oTEEE 4 oie i Teh e hoFE
e I L2 (Table 13). & O R Anagyrus
schidmherri DAHEE LIzif & L Aphyeus albicornis @

CAWELEREL R LA C A, B HEFRRT

HERERIROAY, T OMEMSESE LcBRes s
ZRENSRMTEHESE L BS s TLESERRLR
17, Ui Lo ety 3 o8 G 13wt
BI¥Ohs L . Aphybus albicormis DA LT Eh
RAOEMEEEET 2L SEEERRTRAS
ENENVEREETERN. 2L, COBREL VY
EEERATRAIFEZRLN Y Eoc L olin
ERIE ORI SR RPN LT 285G
OEREREIOTRIALENWICLRBAYEL ity
LA A,

wic, VHEERAREE LT HERORERD

Table 13. Number of the eggs deposited by the females of the mealybug
parasitized by Auagyrus schonherri alone, by Aphyous albicorniz
alone, by both species of these primary parasites and by these
parasites containing their hyperparasites in their bodies,

Number of eggs deposited

M s Number of by a single mealybug

ealybugs parasitized by mealybugs - " Average =" Standard”

_ o "exa.mmed ‘ Maximum _ (Confidence limit: 95%) | deviation

Anagyrus schonherri alone 104 2300 661 (=111) ’ 569
Aphyveus albicornis alone b7 2600 888 (+239) | 636
Both species of the primary
. parasites : 19 1400 839 (+223) 462

rimary parasites containing R

hyperparasites 47 2100 597 (-155) 323

FLEDTHEIOFAENBE BB MNEIMES
PERBLERDLE LD THI(Table 14). Tizh bk
HBiIcE 2 & 1SRN HE T 2588 O BEN
FLRLHEHDT, HEOFHRIIM ML { LB HH
BHELND. Lk L1EEERRRK L~ 2 Edd Uil
GORENE L, 2hil EoREs#E LieBao
EhEXRBLTH S L, 9 BEFERET 11 HoLE
DEEIG HSEENRO L TERNTEMNESOL
TH5. Lipd 6L LS Ol LigaT
& BN 1500 & e EitB A MH D, B 1~2HEL
 PGELPORFETHRATIF A4 NI LYD
TN e R A L i AR SEGR B,
LHOOERS LEXEPIRETICE { ofkM o

Aok bt Ui Baicid, SRS o ke
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Table 14. Interrelation between the number of eggs deposited by parasitized
females of the mealybug and individual number of parasites fonnd

in their bodies.

Individual pumber of | Number of e EEs Orposited
_parasi;es found mealy!:lug*s - - Average | Standard

in a single host examined Maximum (Confidence limit: 55 %) ‘ deviation

1-2 21 1900 857 izyz} 598

3 27 1800 768 (X210 530

4 41 2300 664 (+182) 577

5 2] 2600 732 (4340 748

6 i 2300 44 (561 784

7 14 2100 718 (+366) 634

8 13 1100 631 :t:246g 407

g g 2100 787 (£530 690

10 11 1800 520 (4386) 575

11-15 24 1300 822 (X169) 401

16-31 15 1500 I 418 (x224) 405
BREL>THIT, ThFholBLoE ey s BUBHEE, »obiiud 4 820 aESIFcEsE

# L}z (Table 16), 5 H 22~23 QiS4 HHB L
i LR E, DA Tud 4 ] 12~13 AR Y4
OEPIOLREZ o3 > h4 #F 4 v Ciliepkit
FLAAL, HEH100~300 RRIBL o, BETE
TOO ZMA ST S, T8 )3 24~25 B B
Db OME{, THEINEIR 300~600 7, BE
1400 T& 5. Eic5 A 30 QUlgickhehiimE L

HONRETG Bk TRAENRIERCE L, B
#11100~1600 B, SHHEEFUE R TEaFHA4
W5 b OFLREINR S HA LTHEESTN. O
zlipd, HMEUNIC M OIME TG ABA K
RE L EMEAMIIIIN SR, BORNCSLS
B BT REIENCRA Y BEERT IV &
BOE B

Table 15. Interrelation between the number of eggs deposited by
parasitized females of the mealybug and date of the
first emergence of the parasite from them.

) Date of Number of ﬁgg‘ t;e;igt;l:g'giseac{;%?ls;ted
the first emergence mealypugs Average Standard
of the parasite examined Maximum (Confidence kimit : 95%) ‘ deviation
May 22-23 25 700 191 (& 82) 199
May 24-25 54 1400 386 (X 97) 357
May 26-27 57 2100 761 (+123) 465
May 28-29 36 2300 778 (+187) 552
May 30-June & 26 2600 1377 (2245 606
X M o F G NYEORESIERAT LR 2OTH, AT Z

PlEab~THRAC L2RELT, #4723+ 5
AHF LV PERRCES>TEORETOEEIENA
SN T B IEFER L.

FPROKEOFELT M 3 Scymmus phosphorus
(72FVEAFVEIEY) THSE TOLAFVEIY
BilghThoss, nhIPRCEET 5SS
DESREFRELTEY, A4V FaFRdHTHy
OFgHE UTMECEE Lt EBER LTS, ©

EoXREOMEINS 2. TR I B, 1957 4460
ORBTH A ST OR»BHRE LTI, i
L6l $OH BRI 20 AFY P voRT i
SaMANEsh, ¥RlHOe A7y FORBHELT
I BERRICE A ETIiC, BIELIREEA~D 3%
TREGHNEDZLETHS. COLAFY FOOY
DTSR D TR, RN THLLEFRELHR
Ls BB 24 H 7 o3 OF OS2 RS (0)
EPHATS. Lib coEiTdbiEad o hmic s
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AL LA L, AX T2+ K48 T2 VORM
& LTRAMGEN L TR EELE#THE LEL
Sha, COhIEHifT s XME LTRT 75 e
8@ Leucopis silesiaea L 2WOF » + D LB
i, bl Scymuus phosphoras w5 LFEA
PRI GINVEREATEL.

AT RO Ef E LTI Scymnus phosphoras Ot
TR LT Adllotropa wiills (A4 7 2 P 7w
755, Anagyras schomherri (v — 2 ~— A | E D
FY, Aphycus albicornls (x4 I 23 Fh{ K3 ¥ ¥
) r4F), Anagyrus sp. (7 aFhA HF¥ FY)ass
F) O4FPHL, LOHSBETHAT?VaFHi NIy
K o F R L SEAE ORTHERIBENRES,
SEALTE WHERTTHD.

TS B Anagyrus schonherri & Aphycus albleornis
BAR2IMRT, a3+ H4 FTarOld ) ki
T AU TR OISR ER L, SHAKT,
LipdA— LA A CHES—-BO T b i ik
TREN: TS C E R E-OTHEMS TR RGBS HAE
LTV S, Pelbas 5 & ol TiEiY TR
2fEMA, BHTRS L OEG 4 BN THERES il
Bld 2. T 0NN SIS 5 X, i 1 SR
BNk Anagyrus schonherr T35 4 & & 100 44,
Aphycus albicornis THIHE 50 WA DR ET DL
HAONE, LLABAATRIFAAHTLIOR
() Boh oot snTh, BN
it d s £ L, £L oW s RERN

LTOBIZEC L, €0ENRRRLSGEFORER
E LDWA S RTigh. EOoddes b
L k3 BB Z S OTV IR bbb ET,

aFhd4 HFo7avyOBRNCRRAAMCELET,
Wik awEEREBMEE L 20TES. £0
b Cheiloncurus sp., Achrysopophagus rnagasakiensis,
Pachyneuron sp., Teirastichus sp., FOho ks
LSO O TR OBV E TR
L, — R OSEE DI D OEREEA TS,
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Sammary

The key parasites of Phenacocens pergandel ave Anagyrus schonherrd, Aphycus albicornis and Ailo-
tropa utilis, The individual number of the parasites emerged from overwintering nymphs and from
adult females of the mealybug are shown in Tables 1 and 2. The proportion of the individual
numbers of the parasites emerged from each host population is not constant among different trees,
orchards or years.

in some cases Amagyrus Sschomherri is symparasitic with ApByeus albicornis on the aduit female
of the mealybug (Table 3). They avoid interspecific competition with each other by means of a
kind of habitat segregation within a host hody.

The parasites are monoparasitic on the nymph but are polyparasitic on the adult females of
the mealybug (Tables 4 and 5).

The percentage of parasilism to the nymph of the mealybug is very low being less than 10
% (Table 6), while the adult females of the mealybug are highly parasitized, the greatest being
about 93-99 % (Table 7).

The individual numbers of hyperparasites emerged from gverwintering nymphs and from adult
females of the mealybug are shown in Tables 8, ¢, 10 and 11. Hyperparasites are more abundant
in southern regionm of Japan, but in the northern region they are rather rare, The major hyper-
parasites are Chelloneurus sp., Pachyneuron sp., Achrysopephagus nagasakiensis and Tesrastichus sp.
They are larval or pupal parasites of Amagyruz achonherri and Aphycus alblcornis, Cheilonesrus sg,
seems to be parasitic mainly on Anagyrus schonherri because the former emerges in high frequency
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from the host populations in which the latter emerges abundantly, and because the former does
not emerge at all from the host populations in which neither the latter emerges at all {compare
Tables 1 and 2 with Tables 8, 9, 10 and 11).

Even the adult females of the mealybug harboring the parasites have considerable ovipositive
abilities in many cases. But their abilities are, of course, remarkably inhibited under half the
level of those of healthy, non-parasitized mealybugs, An adult female of non-parasitized mealybug
oviposits about 1,300-1,800 eggs on an average, while that of parasitized mealybug about 600-800
on an average {Table 12 and Fig. 1). Inhibiting degree of oviposition ability of the parasitized
mealybug is hardly effected by what parasite species is parasitizing in a body (Table 13). When
the mealybug is polyparasitized by considerably many individuals (above eleven) of the parasite,
the ovipesition ability is inhibited at higher degree than in other cases (Table 14). The earlicr
is the mealybug parasitized the more effective is the inhibition of ovipoesition ability of the
mealybug (Table 15).

Finally a discussion of the effectiveness of the natural enemies of this mealybug was attempted
on the basis of the above mentioned investigations (including the former papers).

Scymmus phosphorus is the most dominant species of the natural enemies in the egg stage of
Phenacoccus pergandel. This predator is so adapted to the prey that it can be regarded as a para-
site of the egg mass. It is found in the above half of the egp masses at Fukuoka. The larva of
the lady beetle feeds on at least an egg mass until pupation, and sometimes feeds on the nymphs
hatched in the egg mass. This lady beetle is the most important species of the natural enemics
of the mealybug through its whole life-cycle, distributing in all over Japan from Hokkaido to
Kyushu,

The dominant species of natural enemijesinthe nymphal stage of the meslybug are three para-
site species, i. e. Allofropa utills, Anagyrus schiorherri and Aphycus aibicornis. But the perventage of
parasitism is very low.

Anagyrus schonherri and Aphveus albicornis nlso parasitize on the adult female of the mealybug.
They have high percentage of parasitism. They are polyparasitic and sometimes symparasitic
with each other, Their females exceed the males in number to a considerable degree in the genera-
tion parasitic on the adult female. Judging from dissection of their ovaries, a female of Aragyrus
schonherrl seems to oviposit at least 100 eggs and that of Aphycus albicernis seems to oviposit at
least 50 eggs. Notwithstanding, the percentage of parasitism of the next generation to the nymph
is very low, for mest of the adult females of the host harboring the parasites have ovipositive
abilities, The hyperparasites, moreover, control the propagation power of the primary parasites,par
ticularly in the southern region of Japan.



