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Microterys flauué (Howard) ("B FEan
FE) i, FEONAF T LVEOSERE LTILT
AN)H, FTIVA, A—ALTYT, ma—-V—=FF,
G-, TIVTHEELS DA L (Thompson,
1954 ; Annecke, 1964 ; Rosen, 1967), €9 % 74 4
F LY Coccus hesperidum, B ¥V HIHAHNF
LY Coccus pseudomagnoliarum, FTH 75 71 A4
#5 b Coccus longulus, IAXAF¥H ¥ W AT A
¥ Lecantum corni, %1 X/ a8 7 A% Ceroplastes
Japonicus, 7 97N ¥ 5435 AL Parasaissetia
nigra, Ny IV AT AT Saissetia coffeae,
NFEOQH ¥ HA KT LY Protopulvinaria man-
giferae, Pulvinariella mesembryanthemi 7
EDHAATTALIIFET DI EPFHEEINTED
(Timberlake, 1913 ; Compere, 1924 ; Miller et
al., 1936 ; Smith, 1944 Avidov and Zaitzov, 1960 ;
Rosen et al. 1971), FEOBUFE A HIIZ L - T
Bpbl b, HERAFKOFESHOLATV S
(Kfir & Rosen, 1980). HATIX, AL Ishii
(1932) 2L o THIDTRHFEEN, LIINATT A

VU RS R A R S S ¥4, Ser. 4, No. 102

D B ENT R RN B R R R

DOBELRBTHEIENFMON TS, ZOFE
%, fERCIEAR NV b ¥ Elaeocarpus sylves-
tris DEIZEE L TWANTEARIHA T T LI

LHELEL, HBLHAOREHTHL5 /40568
K CE L DBEFEFR LD (£, 1990).

RBEL, NFEOH I HAH T AL OBKBEBAE
BT A EBEERR L LT, Microterys flavus D&
AR, RERE, BBEEN L EIIOWTRELLE
REWHFLD/0DTH 5.

ARFFRIC L7 0 THE 2 B UNKERERENY
B et ae st L =#0%, 1LEESBERE, AL
REBTF, REFEZTFBRFZLSHE, SHANBEIHK
B, BLUZTHI% 2 - RUFHEOBRIEHT 5.
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1. FEFRELFEOREX T —J L EMNTE

FEERIZH WAL, 198845 A~ 8 BIZERT
WRFEFEOHRN b FRHERPSREL 2N EO A
FYAAHT L2 FAEL THLERZbDOTHS,
LU EFERIE, FOHDD) LINEOH S AERK
(B&2cm, Eff2cm) ~EFE IR T OB, &
BOBHE G R TEREFT THE LS. ERITKE,
CORETHS HEEE L-RRROM* Hv/. £
BICHWEFEEONSEO A I ATT AL, 8
DRV FRIZHOPLOEEL 1 BHHE»LRE




38 % #

B &% R =3

L7230 TH 5.
FUHICEELZ 1 MYESSIZIZRERE ST
BLIEZHAFT T LAY SEOFAELCEEHFEEDOM 1
A y—L (Ef9cm, &3 1l.5cm) AN, &
FEORESEBEILICI0BIRMEL CEBRE T2 F
HEDEINITEIL, 0L v — L e EEREMSEICRE
LTHELZ. EBROFEL, FEORRIHLHFE
BOMETHEL .

2. FENHLYOFEBEEE

HHAOFRNV b FRERPONTECUDIBATT
LAVOFEL-HEEYREL, EREMET TFE
ORFELEE, %4 LT/ Microterys flavus
ORI ERE, BLOFAERKET R,

3. REZRELAVREEE
NSGETHTHAHTLVBBOFEE L T 5k
AR FOREEL S, TORNEETT HH
FE L -BRROFASM 3 EL L TERSE.
UBSHE BRI oPOFER LRI L, 20T, 256, 30
To 3BT, [BE0%RH, 16KFHEBBH O HIRE I
BL, SEBRORFRREEIEE L. WiZko7:
BEIZY y—LICBL, BRI 22ETOHKEERN
7z,

4. EHEEES

1) BRAROFR : FHOHBEIHCIAEORR,
19884E 5 HICBHAD AN F / FTRELNTET S
IHAAHS LAY HETUL LD TH S, THLEEZRD
Bd% 1ETOEE (H¥ 2cm, E 36.5cm) IZA
., 20C, 25°C, 30C o 3 Brky, EE60%RH, 168
BEREOERETHE L. RROEEGL LT, &
BEER, kX, $FX, EREXEZHIT. BEO
WHBEICIE, Che AR Feo A L ERNE IR
DT B EERED, UM I EIZH LV DO LELY
®xr.

2) Bl BATNTEOR I AL T T LIDEE
LRV 7 F0OEPREL, REICFESINRIHA

HT Ay ORBEERE R Lz, Ths e EREH
WETTHEL, BORENERICIZHENIICL -
T (%, 1990), FEEL- Y OFEEAEKLELOH
BEREEL .

3) EIY  BREWRX AN O AN A S RE
LN ahd A TS50 264KE3mm UL
DA E R, FEBICIZENOFELFN, F4E
ENRTWEWRELZHFENLFERICHEL 2. 10D
Yy —L (EfE9cm, B&1.5cm) 2, #h#FN10
HOFE L TMBEFZOARTEER 1 xF42 Af, 25T, 16
ERIRR O [EBE CRE LT, UM ILIZE TN
RHEAS ETIMNE, FEOERERICEETHIMEIZE -
THEE L7, FEBIETTHET, 4BHILCF
FEEHL, FEBOEL LTBERHEY SR 7.
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1. FEARELFENRE M

BRI KESOFEL G EINEROKER T
HEDKEDLSmm LT TIIERNES, 1.5~2.0
mm ThEIEHTHo 7205, FhULEOKE ED
FEETEBVEETEESR SN (Table 1), 5l
WHRRENTEOah ¥ H 47T AL OEELBEORM
Bizrarl, KELSmm UTFIE1-28, 1.5~20
mm & 3WDLHE, 2.0mm MU EEEBETH S 2
s, AMIRREBHOFECH L ChBv EInET
ERTZEFHLPIIE o7

2. EHRTTED

FEICHT A AMOERNTE L BB LFHRIE, X
DEBHNTHA.

KL, RV FOELEFREAE-0L, FE
CEAT S L, MADKRTEFOWHE /272 F7
37 (drumming) %2175, H#EELTF73IV7
180 T A TE R RS, £ 0%, KL
HEF, EBOERFFEOERIEME YL v ¥
% (tapping) X85, ZORMIIEOTEL, #

Table 1. Effect of host (P. mangiferae) size
on parasitism of M. flavus.

Body length No. of hosts No. of hosts Percentage
of hosts (mm) presented parasitized parasitism
<1.5 30 0 0
1.5-2.0 30 2 6.0
2.0-2.5 30 21 72.0
2.5-3.0 30 24 80.0
3.0> 30 25 85.0
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WTHEENFHEDY S0 (drilling) 205, 1L
B, ENELHFIROTATAITHRIELEAL
I, THUIERBFHORRLZEZONE. L &I
&, B TERERZ &S, FIIVTRERTA

‘IOOF
A
N =100
50F
=
>
[}
C
g l ‘
2 0 N + |
14 .
© 100
>
= B
©
& N=70
50r
0 l\!\||||
1 2 3 4

No.of parasitoid pupae per host

Fig. 1. Number of parasitoid (M. flavus)
pupae per host scale (P. mangi-
ferae).

A :small hosts less than 3.0 mm
i length.

B:large hosts more than 4.0 mm
in length.

BENH L, EMNEFRELE, EREEL IS
Lo ERE Y —BEARE CHFEOMANEAL,
DVTHEERL LI CERE L5 3L E 245 ER
2179, #iLB, BRSO TICHFEA,»SHTS
K BIN$ % (host-feeding) fEED R 5N 5.
ERERZLE, BELICHETHFE~BEL, ik
DITE%#E BT, FXEEEMEIE (resting)
L7:0, thoO#Hk (preening) %179.

3. FEULY OFEREER

VEOFES ) FEBEERROBES N % Fig. 1
WALz, AEESHEELTH DD, HE 3Imm B
TONSHEFIINL T 1L EFEOHEIRDLE,
BE3HETH o7 (Fig. 1-A). KE4mm LD
FEEH L CEERESHETOFESZ LN, 2HD
WEME 1 o7 (Fig. 1-B).

T2, RE4mm UEOKRERFFIIHLTL, 2,
TR SEFELLBEGOWMOKE &% Table 2 12
RU7, MR DA EE 3HOHEA TIHEOK
BIHEEDIRD NN (p<0.05, F-#5E), 18
L2FE, BLU2HE SHEFAELLHAIZIFEEED
Bobhahol, BEEOKE XL > THFERSR
AL, THNIATT LY DOFERE Aphytis
melinus & A. lingnanensis (Luck et al., 1982),
RHETHINIA T T L DEEE Aphytis yasu-
matsui (FES, 1984) THHIGA TV,

4. REBREBUEEER

BEOCRZLFAERNT T, WrolmIbE To

Table 2. Effect of number of parasitized M. flavus per host
(P. mangiferae) on body size of pupae.

No. of parasitoids
in a single host

Body sizes of pupa (Mean+SD)
Female (mm)

Male (mm)

1 1.847+0.078 (15) a 1.5142:0.074 (14) a
2 1.803+0.073 (19) ab 1.320£0.085 (15) ab
3 1.709+0.065 (22) b 1.286+0.043 (11) b

Numbers in parentheses indicate sample size.
Means in a column with the same letter (a, b) are not significantly

different at the 5 % level (F-test).

Table 3. Developmental days from egg to adult for M. flavus.

Mean developmental time (days+SD)

Temperature Female Male
20T 23.6+1.3 (13) 22.4%1.7 (12)
25T 17.5+1.3 (13) 17.0%1.4 (14)
30T 12.3+1.1 (16) 12.6+1.2 (11)

Figures in parentheses denote the number of individuals observed.
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Fig. 2. Developmental velocity from egg
to adult for female of M. flavus.

MEHERI BT EH %% Table 3127 L7z, WHFIRE
PEL BB ONTREMEHRIIE 2o/, X
DHEETHEDEL R AFAFASNIS, FEEIIR
woNRPo7z (p>0.05, t-HRE).

MOREERE Y L HEFEE x OB ICERER TR
AN b Y=0.0039x-0.03690 %A H - 7 (Fig. 2).
ZOMBPLRDLNLBHRN L EEES L AUEE
BRI, FRFNRISTLEBTHETH/2. T2, Z
D% b LICEBHRRERSR A# (1988) OXKED
53R 7 FBM T COEMT R KITI08LER S 1
7z. Kfir & Rosen (1980) s % H 5 A H 5
LAVEHFEFE L TROLAEORETRFR L FHHER
BEFNFNIB8CTL2025HELERELTEBY, &BH
BEERIEVVEE o TV,

5. IMTEEES

1) BHoF

20, 25, CHEELEHT CREFRRL S CHE
L7z Microterys flavus BREOFdrit, BE DK
RizEEL Y, FLEIVBETRSZoTS
(Table 4). 256COERKHT T, L LTK, BE,

Table 4. Effect of temperature on longevity of M. flavus
adults reared on honey.

No. of
Temperature Sex individuals Longevity (days+SD)
examined

20C Female 11 89.2+15.3
Male 10 67.8+8.9

25C Female 11 45.8+6.3
Matle 10 30.0+4.6

30C Female 17 30.5+7.6
Male 11 26.6+6.0

Table 5. Effect of food conditions on longevity of M. flavus
adults at 25TC.
No. of
Foods Sex individuals  Longevity (days+SD)
examined

Honey Female 1 45.8+6.3
Male 10 30.2+4.6

Water Female 18 3.9+1.2
Male 17 3.2+0.7

Host Female 15 4.7+1.8
Male 13 3.2+1.5

None Female 21 1.84+0.3
Male 1.6£04

16
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Table 6. Effect of number of parasitized M. flavus i)er host
(P. mangiferae) on sex ratio in field population.

No. of parasitoids 'NO'-tOf-d Sex ratio
in a single host parasitolds
examined F M (F/F+M) X100
1 100 79 21 79.0
2 162 89 73 54.9
3 90 59 31 65.6
Total 352 227 125 64.5

Table 7. Life table statistics of M. flavus
reared at 25C.

Parameter Value

Net reproductive rate
per generation (Ro) 116.8
Generation time (7) 32.4

Intrinsic rate of
natural increase (rm)
Fertility (Total no. of eggs

0.147/% /day

oviposited per female) 205.3
100
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Fig. 3. Daily fecundity and its cumula-
tive percentage of M. flavus.

BLUEGHTREOF ML B L 2GR, BErsS
R XUSCIED THATH o 72 (Table 5).

2) Hi

FEHY L, 2, SEFE LB EOUILE Table
IR LY. 1HEFEDEHE T ATI% &5 <,
T 2BEFEOBE TIE54.9% & I 1: 141235 <
0, WELUSIFPEERE | Y o FAEOBEH6,

MWDK 2HDFENI26], HEDOA 2FEDEEH 25 &
oTwWh, JEFLEDHEITIE, 0B Mt 1 GEH 2
SHAT2 60, 3FHE HMEAT LB, RY D2ATHIAME 2 FHME
1HOHEAGLELER->TVE, TRHEDT EDS,
1HFFZ2HEUEFELLEE, 2056 1EI KL
W EEDRDTE L, BEINCE L THEHEDIR % A
SR QAV N 4 TN - (WA

FHEEOMIE, BEEHERFEOKRESIIL-T
DEBEEZITAZEFMOLNTEY (Flanders,
1956 ; Clausen, 1940 ; Assem, 1971 ; Sandlan, 1979),
FRFEBEORILIZIOWTY, HOBICHEET LS
FORESEFEROEEIRESNTVE (Kfir
& Rosen, 1980).

3) EIHK

BCHIRFELRAET COH LY FHERBOME
L RIBREIBMM Y Fig. 3R L. RFEIR, Tz
24RERILINIC SR 2 BASE L, 6 A BICEIEIXI6 L &
SEl, FALBITBL LA SH40H B $ TR
TR Lo, RENSMA AL TOML ) HE/2Y
PIEINEUZ 5, I EEIR $13205, 50% & N
FITPEHRIBE HicEm S L7z, Kfir & Rosen
(1980) 125 &, AEABCHELEGTTLT ¥ 5
AL 2HEEL L THE LSS, BXRBOKSE
EINBEE S T H BICEERROMS2% FEH, T
ToREL 72 ) B EINEL1266.9 (23~133) TH B D
T, SROFEELRET TIRHBICbZ>THL D
WEToT eI B,

4) BHST A —%

Microterys flavus DN ZH S 22T 5
BEYT, #A%7 ) M%HEE (Ro), WHYHRIEMER
(rm), FHWARHIH (T) 2RO 2720, rs
BHREFTORENEARIZOWTIX, BCEBEET
THABFLTHELN/ME (Table 3) # AW, HEIX
Table TIZ/RL7@) Th b, MEHHIL116.8, K
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# OB-HF K H

FERIEMERIZ0.147//E/ B TH o 72, Tz, HEE
POOXDFHREPERT S CIUET 2 HAFEHEH
1, 32.4H LETE SN

NGO A Y H AT LY Protopulvinaria man-
giferae (Green) OMEEBEIBICM T 5 A AR &
LT, H48 Microterys flavus (Howard) O%F
AR, REMEE, MMEES L SOV THRERITY,
DT ofReH2.

1. Microterys flavus \ZBHEIZEIN L, 3 Ekh®R
~NOEPIFHETHY, 1-28MHITER L 2. F
FULY)OFEFERRIFEORES I LEBEIH o7,

2. AEARORBMEDRIIMBR THEELZER
%, BOMPLERTE TCORBEEL L ANRERE
EFENENISTLTHETH 7.

3. AHAEL, T4 M DINICEIN LA L,
25 CIERMAT LI T COREINIIZ205, 50% RME
FRREPMLAZIBHE TH o 7.

4. KELBOEML, BRESGTLRELS L
BEICEWN,

5. AMEDBCHEIRICHHBHOFETEATICBY
DREHHIST A —F L, MEREAT116.8, N EKRE
INEA0.147//H, AR DOFEHEAMIZ24HTH-
7z,
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Summary

Investigations on the biology of Microterys flavus, a primary parasitoid wasp of the
mango shield scale Protopulvinaria mangiferae were carried out in the laboratory and
the results obtained are summarized as follows:

The wasp lays eggs mostly to the adults and rarely to the second-instar larvae of the
host scale, but not to the first-instar larvae. Number of eggs laid to a host varies from
one to five owing to the influence of the host size, one egg to a host in case when the
host is smaller than 3 mm in length, or two to five eggs when the host is larger than
4 mm. The threshold temperature and the thermal constant for the development of the
wasp from the egg to the adult were 9.5C and 257 day-degrees, respectively. On 25T
and 16-hrs light conditions with honey as food, the average longevity of the wasp was
40 days, the total eggs deposited were 205 in average, of which fiftieth percent were laid
in 13 days after the emergence of the wasp, and the net reproduction rate (Ros) and the
intrinsic rate of the natural increase (rm) were calculated as 116.8 and 0.147 per female
per day, respectively.




