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& 5

NTTHhZOT Y Ay Rhyzobius forestieri
(Mulsant) &, #4735 b EOEWHFRD 720,
Koebele {2 & N18924EIZA—RA NI ) THhSHA) T *
N T NEASRTHE L RMESGRcaEsh
LWEBROT VMY LAYTH S, AL, BAET
Rhyzobius ventralis (Erichson) &iRFE S hTw
7:DT, #R R. ventralis & LTSI TV H
DD forestieri W& FNT 5 (Pope, 1981).
FHEIA—ZAPFUTERE, Za—-VF0F, Za—
HLFZ7, 74T=BLUOTA0H (BA) 9%
L (Pope, 1981), 15F DA A H 7LV 2 HET S Z
LEE SN T35 (Richards, 1981).

EELIE, 198TEIAToNTEORIHA T T A
¥ Protopulvinaria mangiferae (Green) O XK
WET, BETROAEBRPEHERE & L THELLONT
Wb &IV b/ ¥ Elaeocarpus sylvestris (Lour.)
POAEEERER L. THITHAROORET, BHF
KEFEARBZEIEDORAEIL L o THRAVHER SN,
FLEBRICE o TNTTHZOT VMY LAY DHIA
i AN Y (WA

AEE, AT TACOEYHBRICHASNLE

U N RS B R A E K, Ser. 4, No. 101
D SEVLREAERAR RS EN G IR

FELRRETH A0 bLT, FOABHMRIZZ
LWDTC, NFEOAZHA NG AY%EE LTHE
ATV, ARERGERE T RA L.

BEFRICH7 0, RIEDH % & o B RERE
M AR EZBE, B S RRER SRR,
TN B RREHEOBRICEHT S.

HEB L OHE

1. EREH

AT EXAEEG CHEEE LTSN TSR
M EPORELI-BABEREZENTENSE, 0
FIAHHE Lo % 16k M EREH, 25CHEBOEMHT
THE LT, BHEErPLEE/. AFICHVAY v —
U (BE#9cm, ®E1.5em) 10M8ic, #hFhJik
#%10H 2 R@ L 7B i 1 X, ffL LT T
HEAAHTLL%IE (HLS5HU EEHHE), B
L UBESIGAT & L TH L. Aneristus ceroplastae
%7213 Microterys flavus B3MELL TZEIZ G o /2 Z
DHAHTLIDTI—% 5@EAN, EINRALED O
TT5%TC, BHEMKLTRHEL .

2. REXEECEFE

B R HRE LBABRBAEAZNE, K
PEIRIBEBEHREEDIITIAF v 2B v -1
(B 9em, BE15em) ZAR, 17C, 27T, 25T,
0CHEEIGKF AL G T THE L2, Yl
AL/ 2B Y ¥ — LI 1T O8 L TEEET
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ATV, EFEOHBI L BERIC L D RFEREOHER Y
BHIT-> 7. A4 Prepupa OHIHEIL, 4 IR,
FLEABERICRCLABEROEFHBIE T — 7 258k
WL7z. BBELT, AV M FOEIEELTVEN
FEOAAINAN T LY ORBEY, B~FHRTBREICT
Dhz, BEA-ERIICH LEER) R

3. HEWEHES

I L HOFFEHLMIIT H700, 25CHER
ST TIML LB RE L OOBFERIZEDTHEEFLT
BE, XKEHTOBERE 1N L v —LIZBL, 25C
EIRIGFREIBEHEOSAG TIZBWV /2. BREOH & EINE
FraiRfts b/, NSO AT AL HEN
BRI SICE 272, 4R Z L SO EITV,
FEREHRT CTHAT T LAV EROVRELVPLET &
N8R Resk L 7o, A L 2o A B SR 208K T,
POHFAORNEETRT L 7EEIE T 5 HER .
ARSI, AFFOMI0EATILHEI0~13
HB L U60~63HIZEA I A 25COERSEMST CTHF
BFL, Th2oIMLL -2 ToRHR % B L o
WEREITo7. Ihobhs, M%HEE (R), WWE
REIE (rm), BIOFEHHARE (T) 2 TREO
R FIEERD HKRD A (Birch, 1948).

Ro=731l:mx, e ™ Lim«=1,

T=1:Ro/rm

MEBLIUEE

1. EIPEH

NGTFHy ATy P TAVOEPRIEE L TERT
NGB T HAT T LAV LTIT- 728, (1) &
175 A VEBEOFE —BEZTEORLE, (2)
BELRKBOTH, BLU (3) FERIMEDNTI—
MICEADITAHJENBRENT. AATTLUH]
~ 3WMYBOATIHBE L BINFHOL 2B EILE,
TI—WANOEINEL oz, Fiz, 1BOADS
17575 THE LEEICE, EXEPNRTR
BOEDLESFICOEREITo 72,

PRS- Y SR O E Tk (Fig. 1), A4 HZ
LUEBOBHICET 21 2HE (A) 12iE 1 ~1450
R, FH5.10R, CHUCH LEABRBHEZOY I -
MIZET SN22Ha (B) Wi 1BOREFREL,
BB T4, T T, HREBICKE REN
P NSY (AN

Richards (1981) 2k A&, 720 h 4 H T A
2 # @ Gossyparia casuarinae & Rhizococcus
casuarinae, BELUH I HAHTITAIHOLVE -1
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Fig. 1. Number of eggs in an egg-mass
laid on the underside of adult
scale (A) or in the empty mummy
of scale (B).

% 53 Ceroplastes rubens (2xt L, AL HAETF
K122 EL LS. 7Y by A VTR, I
TREIRT A MM (BT, 1965; A%, 1965 ; HNEE,
1972 ; ¥4 K, 1976) L HRRICREINT HHEE (EH,
1937 ; ¥R, 1962 ; M, 1966 ; NfE, 1972) A s
EhTwa, SHOMBEGERICLZ L, AEIIIRLH
RICELZENEL o> TWAED, JRRERE VD X
DiE, BOZEMICISTOBRBEICb > TET LA
HRLLTMEER L DEEZLNS.

2. REEEHSULETTR

ZEEXICBIILRBER L OMERR% Table
117/ L7, 26CECORBEXTIX, BEFMEH I
REFE L 2BI2ONTHES Zo72h, 0CTRD 1#
S L REE (IR &) TIRBTR L) R
BUpIEZRALER->Twh, F0OERE LT, il
BETIEORYERIED HRGOENASHEL
A REMAER HND.

30CR %#M\>7: Table 1 OfEIZHE-TWT, JIHIM,
SHERE, WHE, BLUWrLILE TOLREY
BizonT, REEREAFYREILE %KD, Table
21R L7, BEFAIIIEA%.6T, HHA»9.7C,
WHIZ108CEMERE L 20, F-ADHERREITZE
NZENRIILAE, 19408, 2HEL -7, 2BFH
B oke 7 1 AT 20U LELEIHER
HIIBBHET, #OREFHIZII3CL -7

INETERESNTWET 77 LAVHAENET Vb
v AVEOREEE R, Coccinella septempunc-
tata T12.2°C, Coccinella transversoguttata T
11.3°C, Hippodamia convergens T12.0C, 71
ANJ ATV M7 AT Scymnus hoffmanni T10.8
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Table 1. Duration of immature stages of R. forestieri reared under
different temperature conditions (16L :8D).

Duration (days+SD)

Developmental
stage 17T 20T 25°C 30T

Egg 9.1+1.1 8.6+0.6 5.6+0.5 4.8+0.4
L1 7.7+£0.9 4.3+0.4 2.7£0.4 2.9+0.4
L2 5.8+0.8 3.4+0.6 2.6+0.5 24+0.2
L3 6.4+1.3 4.5%+0.5 2,9+0.4 2.9+0.3
L4 (+Prepupa) 14.7+3.4 12.8£1.5 5.410.5 5.5+0.5
Pupa 11.6+0.8 8.0+0.7 5.1+0.3 4.7+0.5
Egg to adult 55.9+3.8 41.6+1.8 24.3+0.6 23.2+0.5

Table 2. Theoretical thresholds of development (t,) and
thermal constants (K) for R. forestieri.

Developmental stage to (T) K (day-degrees)
Egg 5.6 111
Larva 9.7 194
Pupa 10.8 72
Egg to adult 11.3 338
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Fig. 2. Survival rate of R. forestieri rear-
ed under different temperatures.
L1-L4: first to fourth instar larva
P: pupa, A:adult.

C (Obrycki & Tauber, 1978, 1981, 1982 ; A,
1983) THH, AHEONL HHEBTLE TOREER
EIERRECHEE 2o TV,

COREEHLADREREOME b LI, RER

BRE AR (1987) 12X HEH L /-4 MHEAEIH
TERof, THIEHEBNRRERERKT, BT
HEHOER, ARPAENO AL EIZL o THA
BB THUEENEZL LD,

BRBERIEDO 1R ORBEIZEL T TOERE
% Fig, 212R L7, 20CE T, BRETOAE
FRITFEHTE% T, 1 BLHBBOR TR Er o7,
BSCRTIE, EFERIZNG EEHL, 2HUBEDOELTE
RO TR 2o T, 30CKTIE, AFEIEY
2% LIET L, 1L AMYRBLPEDOTECENE
{2 TWwab,

3. HETEEEA

BCEBEH T THE L CTHONLFEOEFE
(1) &AL ERNH (m.) % Fig. 31T L7
B SMEIMEE COREMEH BIZFH24.3H
(Table 1) T, MRBROTEMYMIIENIAH, N
LRI E COMM (EIFTHIM) 1T7396.5HTH -
7o, B47- 0 FHEEE, T{E£10~208 £40~50
Hizadb b, 2oBkEBIT2EmER L7z #HR
W7 b OREINRUE, FH438.808 TH -7 (Fig. 3).

INETHONRTVET ¥ b7 A VEOMHARLD
BRERNMIE, ya~) e 25~ b7 Scymnus hoff-
manni T11058 (T4, 1985), S. nobes T325
(Balduf, 1935), S. marginicollis TT598 (Buntin
and Tamak, 1980), >+ 7 + 7 Coccinella
septempunctata T166098 (A, 1985), C. cali-
fornica & C. trifasciata T% L€ 155980 & 51651
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Fig. 3. Survival rate (female: ---, male: —) and age spe-

cific fecundity (bar) for R. forestieri reared at

25C.

Table 3. Sex ratio of R. forestiert reared
on P. mangiferae at 25C.

Age of mother No. of progeny Sex ratio

beetle Female male (F/F+M)
10-13 days 24 27 0.47
60-63 days 26 25 0.51

Total 50 52 0.49

Table 4. Life table statistics of R. forestiert
reared on P. mangiferae at 25C.

Parameter Value

Net reproductive rate

per generation (Ry) 192.3
Mean length of a
generation (7) 61.9

Intrinsic rate of
natural increase (rm)
Fertility (Total no.
of eggs laid per female) 438.8

0.085/% /day

(Ives, 1981) HfE s T 5. KEOEIEIL,
v X5 bvIE Seymnus SV %L, FFERYT Vb
& Coccinella L W 7% hoTwh,

B OFHEIE, M4.6H, HI3.4H T, HEHEIZ
AELRERZOON 2o (p<0.05, t-#E). £
7z, TML%10~138 H £ 60~630 BicEEE /-0l % &
B LB R, 12120.5C, EEROH
BIZX AEBEIROON L o7 (Table 3).

WREICES 585 A—5 L LT, MEHEE (Ro),

#HADFHEEM (T), BXUNBHBEREME (rn)
% Table 4 (7R L7z, MSIESRIZ192.32 /<, AW
E AR INRI20.085/1 /A Th o7z, F7z, HAERRN
SROFHEELT 2 T TUUET 2 HAOFHIMIX
6190 EFHE &N, ThETHRESATWVST v b
v A VEOWBBREINZERIL, Scymnus margini-
collis £ S. hoffmanni TZh £ h0.089 (Buntin
& Tamak, 1980) &0.019 (TN, 1985) T, #%h#&E
LD AEMEEIEL B2 TW5,

HAPSEHZICBRENINTTH ATV b4
3 Rhyzobius forestieri (Mulsant) OEIIE %,
BEIRITTIREORE, BLUBHEENIIOVT,
NGO HIHIA T L 2B LEAFILL > TR
# L7

1. BHhoE, Zor4H7AKEOER L
EEENIULL 2BO~ I —HIZiTh, 1 ARTICE
HOFT SN LIk HIE 1 ~14TH 72,

2. HREHTTHABT LSS, WroKHETO
ZHEMEHHIE, 17CT55.9H, 20CT41.6H, 25C
T24.3H, REELFT11.3C, EHHEREIL338.0
HETH 7.

3. WAL BBIZESL T TOEFRIL, 25CTTI2%,
20CC76%, 30T TE2% TH o7~

4. M, EIRROBROBERICEER, 1T
0.5CH -7,

5. 7o) EESRELE, T9438.850C, BL#I0~
20H »40~50HiZuAsd b, FhUIBEIINER KA L7,

6. 25CI6RHBBHOEMHT THBIZL > TR
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FEIHE, HAOFIRHE, b X ONRERENRI,
ZNEN192.3, 61.9H, 0.085/H/HTH o7z,
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1935 The Bionomics of Ento-
John S. Swift,

Balduf, W. V.
mophagous Coleoptera.
New York

Birch, L. C. 1948 The intrinsic rate of natu-
ral increase of an insect population. J.
Anim. Ecol., 17: 15-26

Buntin, L. A. and G. Tamak 1980 Bionomics

of Scymnus marginicollis (Coleoptera :

Coccinellidae). Canad. Ent., 112: 675-680

B 1937 ¥/ AMEBMOKBUIOWT. B

R EZ, 12: 60-70

Ives, P. M. 1981 Feeding and egg production
of two species of coccinellids in the labo-
ratory. Canad. Ent., 113 : 399-1005

AR 1983 FFEAITF UMY, BXH R OaT
YEURUZEAY AT MO E T
BRT 5 7:0CLEREERRLE &L FHRER
. AEAKGR#H*, 32: 45-51

A 1985 3HET v by A L OWEEEE OB
ICEIER, 29: 203-209

g #1972 A UFVRICBITARSET VMY
A STEOENRB L LB LE. e RFE
*3#, (14): 59

AHEE 1965 HEMTF by AY 28, FITV
Mo EFFARTT Y bPYOETOEEIZONT
AR ®AF%E, (1): 83-94

WMEHBIH 1976 H A/ a5 v by OEREZNITE.
LAXA73F Y b EZOEME2 VINLT O
SEREROME SR, HARERE, 26: 147-156

a3

FAMR 1965 —VavwvkiFrihvittmia
TR TV OENEFOERYEEIZD
W, IGEIR, 9: 73-78

HEBEE 1962 AT ARI T bYORERAS
L UOHERSICET A%, ARKBFEE, 20:
29-32

Obrycki, J. J. and M. J. Tauber 1978 Thermal
requirements for development of Coleome-
gilla maculata (Coleoptera : Coccinellidae)
and its parasite Perilitus coccinellae (Hy-
menoptera : Brachonidae). Canad. Ent.,
110 : 407-412

Obrycki, J. J. and M. J. Tauber 1981 Phenol-
ogy of three coccinellid species : Thermal
requirements for development. Ann. ent.
Soc. Amer., T4: 31-36

Obrycki, J. J. and M. J. Tauber 1982 Thermal
requirements for development of Hippoda-
mia convergens (Coleoptera: Coccinelli-
dae). Ann. ent. Soc. Amer., 75: 678-683

Pope, R. D. 1981 Rhyzobius ventralis (Cole-
optera : Coccinellidae), its constituent spe-
cies, and their taxonomy and historical
roles in biological control. Bull. ent. Res.,
71:19-31, 1 pl.
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Summary

“Rhyzobius ventralis” is a well-known coccinellid as a scale insect control agent in

various parts of the world since 1890s.

Pope (1981), who separated these two species and reviewed the previous records.

But, it had been confused with R. forestiert until

As the

first record from Japan, R. forestieri was collected on leaves of Elaeocarpus sylvestris
with heavy infestation of the mango shield scale Protopulvinaria mangiferae in Fukuoka
City in April, 1987.

The present study was carried out on this coccinellid to get some biological parame-
ters by rearing with the mango shield scale as food. Results obtained are summarized
as follows:

1. The total number of eggs laid by a female is 439 in. average. The eggs are laid
singly, but by repeated ovipositions 5.1 eggs in average are laid on the ventral side of

an adult scale, or 1.5 eggs in average in an empty mummy of the scale in Petri dish.
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2. The threshold temperature (zo) and the thermal constant (K) for the development
from the egg to the adult eclosion are calculated 11.3C and 338 day-degrees, respec-
tively.

3. Under 25C and 16hrs light conditions, the premating and preoviposition periods
are 3-4days and 6-7days, and the durations of the egg, larva and pupa are about 6, 13
and 5 days, respectively.

4. Under the same conditions, the longevity of the adult is about 95 days in both
sexes, and the net reproduction rate (Rs) and the intrinsic rate of natural increase (rm)
are calculated as 192.3 and 0.085 per female per day, respectively.




