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Howard, a Parasitoid of Planococcus citri (Risso)

Tsong-Hong Su and Chi-Tsang Li Department of Entomology, National Chung Hsing University, 250 Kuokuang Road,
Taichung, Taiwan, R.O.C. '

ABSTRACT

Leptomastix dactylopii Howard (Hymenoptera: Encyrtidae) is a solitary
endoparasitoid of the citrus mealybug, Planococcus citri (Risso). The objective
of this research was to investigate the factors that affect the sex ratio of L.
dactylopii in a laboratory environment. L. dactylopii operated as a parasite of P.
citri at various ages. The male sex ratio of progeny of L. dactylopii emerging
from parasitized 14—day—old hosts was 70%, and that from 42—day—old hosts
was 45.5%. The sex ratio of progeny of L. dactylopii parasitizing large hosts
favoured the females, but small hosts favoured the males. The male sex ratio of
progeny decreased as the age of the host increased, but progeny production
increased as host age increased. L. dactylopii provided with 20 hosts produced
progeny with the smallest male sex ratio 31%, whereas the greatest male sex
ratio 45% was obtained for those provided with 300 hosts. The male sex ratio
increased with increasing host density. A high temperature (35°C) affected the
male sex ratio of the progeny of L. dactylopii, but there was no effect at 15°C. No
significant distinction in sex ratio was observed between the progeny produced
by various densities of L. dactylopii. The total production of progeny increased
with increasing density of female parasitoids. The greatest production of
progeny was found at a density 50 female parasitoids, producing 4.1 progen per
female. The sex ratio varied in significantly among progeny produced by females
aged 1—12 days. The production of progeny of females at ages 3 and 6 days was
greater than that of 1, 9 and 12 days. No distinction was found in the male sex
ratio of the progeny from female parasitoids depending on varied foods.

Key words: Planococcus citri, Leptomastix dactylopii, parasitoid, sex ratio.
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£ HERERRBAR (Doutt, 1952) o
HIEERNTRBLUBREFESE Rz &
MBIE T EET,  HPLUB/INER (En-
cyrtidae) ZBk/N& (Leptomastix  dactylopii
Howard) # /& /1 & & (Krishnamoorthy and
Singh, 1987; Smith et al., 1988) °
REEERBREYHBEEENER T
B, ECEBREREEELREN, BEEZHE
FMESEER: — FERBNHE (host
quality) : FENHEBE @R EMARERE
HmE, HEEETME » H#EKR/D (host
size) R—AEERT » BRBAEK/IHWEERR
PLryar &g, gREELHESR (longevity)
K 4. 587] (fecundity) (Charnov et al.,
1981) o = KEEFWEE : KR KE
F, gEBKHRRIEENARY  BEXHK
BB an FIEIE JT (fitness) - HFEBERESE
HEEBREF 4 (superparasitism) » &
JE (solitary) B B A B F 4 S8 g 85T
& ; %L (gregarious) FAE A g E 58
RNFEENHE , NEFEBREAREE
#eFZwm . FREEY (Waage and Ng,
1984) - = » Mt (sex ratio) : HFFHTE
TFEBRMEL , EAREAER, SEEEH
BHEBRERT , RXENBEEFEER
EEBETR, MEELE - BEEE. B
BEEHMEPEHEL (Waage ef al, 1984) - &
BHAZEREEBERBEELNRFRLE
#, HERBEHFARMELZSE , THESE
NEVB A MK, BEOMBEMEKIT
B, ETREAE LIS 1A K B B0 K i
HIFE (Waage, 1986) »
ngu%ﬂm%~ﬁ%ﬁmﬁiﬁ,ﬁ
MEBHEHZSERTOT (%S4
BRENRNHBOBETEBTEBNE B
BXEREBRENBEEWOFEREANK
N HREmBEGHETEBREEOHERE

FEACNTFERTREETRYHBET
BFEEBEEF - Fisher (1930) BFIEH
ML HE R T E MR E (randomly mating)
BRRE , BESHBESREE TR, FTHEEY
BIRMHEE , EREEMEEFREEZAES
RIS 0.5 BATUFEEBH - Hamilton
(1967) £ ! Local mate competition
(LMC) W5 » BHEENRERIEERR
E (nonrandomly mating) » Bl bL 82
EHABEER, FRELEEERERR
BEMOE - #EFERROPHNEEE
RAWBEY 2 HFENL , Tt FEERR
MAREFEERABRESHETEHAL (Cha-
rnov et al., 1981) o REH MR BT LM
B BRTHZEEELZERFN , TEE
BREDHERAEREEBNMBRESE
¥, BEGRIFNFEERLE -

MBI %

— RESEEBRNBEZFE
8 E (Solanum tuberosum L.)RHE
BB SEE > UFKESREE, BATEX
WEFHEN, BEREEESRERY , 58
BERFRN1~2cm B, BIERBARS
ZRAFEEY  UKERERZH M8 -
DN RGBS SEEEF N
M (Cucurbita moschata Duchesne) k&%
NEHE » BRI HET TR AN
HaRITHEBENESE , BERNBEN
BRHEEPEARSD M RBNTEL L, L
RERENERNRSBOBE S, 812/
%, FESEREABEREBERN 8
BENHRERKK, TBERNRBEE
BEM W EBRIK , EEAREER (25
+1°C; 60+10%R.H.; L:D=12:12) FEE
MR E ERNBAREERSEBETH
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BEHEEEFENERNMRBBED
HEBKAKKER, EAUEBRIE (25%x25
x35 cm)EBE, EFERNE=FERAEMEI
BEBER FEEENAE, UEI b
%=, EBRRNER L BBRERGER » #ia
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KOEEHENEN L BE EREANE
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AL o
= EEEMNRBFLERSREARITEY

FRELLZZE

BT N AR T 4 o7 B 1 B
M2, BEFEBRARERRERRER
) ERENEEFLBEBRBALCEFE
e — %, MAHBE (BB 3 cmy H 8
em) N, R ERER % MWIE 200
mesh K8, BEXFERBEERCRER ) 7
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AEE 300 EREM NS BNRELA (&
B8 emXHE 12 cm) » LA ZH0M , 7£
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FEBALERENRBGERNEY

EXRBRISBRESERY  BigBE S

REKZERE, EREERGERYK 24 /)

% BaEHEFERBEASLE 300 EKH

NERBRBWHBELN, BELAEDHE,
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%, BEREES 12K, fFEBETRALE

BHErEEEE -

+t - BEERITRSFEEFTFEETARIR
FEHHETRIEEZHE
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AR, EERBEEERNMRE BB
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28, 35, 42 H i - (2)21~35 H#ENR 2 Hills :
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TSR 4 E5ATERN R BEEHE

LR, BN ENHE, EERBAFE 24

INEE R, BETFEE HFENER MRS

FEREETHEE SEREER 2K FF

H e F AR BTN E -

N BEEBRIBIFERFLEEADFTE
TEHETRELLZE
EEZLAREREFANERNRERT

EZWEF, DB HFERER MR AR

%, TREEBEZERHERANEDNR

BIFRERSH 20, 50, 100, 300 £ » 75l

BARRFEENERNRBSHER, BEY

NBRBREETENRR » BARHERARKE

HBER, SIN4EERBHEF %, BHHE

HMAEWRE, EERBTFE 24 /NER, 1§

HFLEBE HHFENER M REFARRE

BT, BEREER 12K, FHEEFA
LETEMEEERE -
N BEAMAMBEFTEEERRRETE

MHEFRELZRE

BEB 0 ERRNRBKANEHE
FH o, MAEE RAKKEHEILAZ > 5IA
L EERBWHENTEE , BHBIAEDHM .,
FEBRETRFIBE 35°C » 25°C Hl 15°C TEMN
18 o4 /NEHR » GEFHBERE , BRFLENS
MNBRBHEERERRAN, SEREEESE 12
R FEEBTRACEKTEEEERE
UEBBESMTFLEERRBE 35C
25°CHI15°C T FRMEHZER -

AR BETR

— EMITRBFEESIRERTRFRZ
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FREEEE  FEETFRELS - §=0:

1) ERBHFEBRET RS REES

B FAEBRTRBLFEE 505% » BRR

TREEEFERRETEEFR, XEEN

e AR R A T MR SR X, AT AN

L. dactylopii BB E & B 5% (haploid)

B {58 (diploid) AR, KZRINHER

M, ZEWINSESMSE - EEEFEEE

EIR T AR ZHEINN A , BHTF4%E

FREJE (King, 1987) - FFAEHE FRET

EEAERRE AR, FEFEEFRMEET

BRBAEBE , RRAHEYE (male-biased)

E R M (female-biased) » BB A M
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HIEL7E R K BHBR (Strand, 1988) ©
BB TRSFEETEHAE TN
e
TREENER MR BT EETE 300
SR RERS, ETANMEE, DsE
FHEBRTYEG 43.4% R1E > 100 EF 4L R
)5 55.8% = > M HMBEE 1, 2, 4, 10,
20, 50 EF4EKKE, FREL2E
51.5> 50.9 > 48.4 > 52.5 > 55.7~ 52.6 » fRHat
ST (F=0.25, p=0.96) FNEIFEBREEHLT
R EBEEEZR (R—) ) ERERBHT
HBEBGOE)WERT » BRNMRBTE
BrFROBETAZHEBREENEE - Ha-
Imiton (1967) AT H# Local mate compe-
tition (LMC)HIHE#H » BEHREFEEE—E
BRI RN EN , AL FRREAS
SERBEAERA , B F AL ERAE
MR ERNBE (n) B BRENTFAEL
B(n-1)/2n, EXEFEENEEGTZETFN
Wit , BERBRBHERLBERFES > Brk
MR BFEETHES LMC FER - F4E
FEAERFERETENE (FEE: F
)BE, SERTFEBRERFTENTEET
BEE, FRAERE  c BEFEGEN
FEERFRASFMNECETE, TERE
MEETFARIECES , MEMKROERE; 7]
BER M T RIEC KRB » M LR
M (King, 1987) - BN E BT EBE—EE
— (solitary) &%, BERGE-BEFELE
—{@J, BN RBRTEBEAAETE
REHEZLE AEBAIESBEFENH
Ho ABERNMRAFLEENEEIPER
FAREMYE, BAREERMTRETEERS
HEE, PEREFENEE , RikE—&
ENERT, TAF4EENBER 2 £84
£, RERMHRREERARE » MREMH
BHESEEE - MAEUNEREESER T
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%% # (Phenaococcus manihoti) Z B/NERLE
4 4% (Epidinocarsis lopezi) 2 FRMELTE
REFLENEEMEEE (Dijken et al.,
1989) o i &4 ¥ (Bracon hebetor) I ERE
50 £%] 400 & , HAKERLHNRRAREZE
BT B IITIELLIE I (Reinert &
King, 1971) °
= EMITRSFEEAREE TSI

|2

FERAEREREEEN, HRETHE
FRIEL ) HMFLEBTIIR 58.5% &
B 6 HE AR 48.7% &IE > MEMEH
1, 3, 1257508 50.0% ~ 48.5% > 54.5% >
B O (F=0.59, p=0.67) EEEER(R
2 BREEBFERETFRBRENTE
HPRMMEL . MUNBREFEE (Bio-
steres tryoni) BREZBRMBPIMHHERE
#8( Ceratitis cpaitata)$18 » BEEFEE
RIS INET 4 RO M L G SRR E = B (Wong et
al., 1990) -
M BT RaSFEERGETRRUE TR

bz R

B A EBTFEESIEETERYE
SHFE 24 /N, HFAELURAEREK
B 59.4% kE > BRERBE50.7% K< »
MERRTHRY TS 48.3% HIE » KR
FAM (F=1.52, p=0.23) EEEER (K
=) BREBERNTBBTEEREREYT
PEETROML - HUBRETEE (Tto-
plectis conquisitor) BRFEETFEY) » &F
Ewr R EFHEZE 2 (House, 1980) ©
I AT REFEEFELARARTEY

HF Rt ZRE

RN RATLEBTELENER RS
BAEs HEFRAELEZERABERE
T UFETE 14 HROEB RSB HER
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Table 1. Effect of different densities of Leptomastix dayctylopii on the sex ratio of progeny

No. of No. of

. Sex Ratio”
parasitoids / progeny emerged

" (% of male)

300 hosts N Male Female Total
1 12 17 16 33 51.5
2 12 26 25 51 50.9
4 12 46 49 95 484
8 12 63 82 145 434
10 6 115 104 219 52.5
20 6 210 167 377 55.7
50 6 639 576 1215 52.6
100 6 956 756 1712 55.8

Y No. of replicates in each treatment.
? Sex ratio was independent of the number of parasitoids (F=0.25, p=0.96).

R EONMTRAFTERBUERATREACETE A YEMS TR B ET HY

Table 2. Effect of the age of Leptomastix dactylopii females on the sex ratio of progeny

Age of No. of .
parasitoids progeny emerged Sex Ratio’
(days) Male Female Total (% of male)

. 41 49 % 50.0

8 91 9 186 89

6 136 T 143 279 48.7

4 48 38 86 58.5
12 49 41 90 54.5

Y Sex ratio was independent of parasitoid age (F=0.59, p=0.67).

K= HONTRATEREETRRYBEFAMILZEY
Table 3. Sex ratio of the progeny of Leptomastix dactylopii fed on different foods

No. of .
Food" progeny emerged OSex Ratio
Male Female Total (% of male)
Water 41 28 69 59.4
Honey 35 34 69 50.7
Without food 29 31 60 48.3

Y Twelve replicates in each treatment.
¥ Sex ratio was independent of foods provided (F=1.52, p=0.23).

EBES TSR 45.5% RIE > TIHELE 21,
28, 35 O AR B , F4BFREEE
B 66.7% > 51.4% ~ K 46.6% » fBH#ET
S (F=3.94, p<<0.05) BEZEZER(KMN),
ERTHEIBERNRAeRETEETR
BIMEEL o DI N B H B 5® Charnov’s

Model » DLBE1ERBEF £ K/ (host size) B
B, ARFEEELEERNRBHER
% BMRBROERTFERFEEDRESD
MmN R AR, BEEFERLARS, F
SHEEHRNER RS EELFE, i
BEFFRRNEHHGE - RN RBF
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Table 4. Effects of host age on the sex ratio of the progeny of Leptomastix dactylopii

Age of P. No. of Sex Ratio”
citri progeny emerged

(days) N? Male Female Total (5% of male)
14 17 21 9 30 70.0
21 10 23 11 34 67.6
23 12 46 37 83 55.4
25 12 83 76 159 52.2
217 12 28 35 63 44
28 12 50 48 98 51.4
29 12 53 52 105 50.5
31 12 78 66 144 55.1
33 12 66 70 136 48.5
35 12 54 45 99 46.6
42 12 87 103 190 45.5

" Sex ratio was dependent of host age (F=3.94,

? No. of replicates in each treatment.

H MR 2T (sex allocation) EE A
Fhy ETRSEENIN - RN REFTE
BERNFEETRSHEETR &INF
EETESHEETR - EERNBRATLEE
B ER  FERNTREETRES
HEPEAIIN @ Flanders (1939) R A REAE R £
S EREFH S AL » MIEBEENAMSE L
BEAZEERNR MEEFLEBREET
HIDNZREER 2 - ERFE T E BRI EDN
ELEHFSRER, TUENSERLESE
HIFE (Vinson, 1976) - fE& 4% B. tryoni
HENE AR EEHEWRER , TLER
BB E (W pH B> B8 BHE
) BHEALTREYEEETERNREE
THIIIZ R Z M (Wong et al., 1990) o 1
BrRATFEBE-BETRAFELENESE,
A—EFERBET~HFERNIN, EF
GEENEZEBAR, FERINEESE
BFAERSE - FERNEFEBEM TR
EMFEHEFRZ Chewyreuv (1913) IR H M H
EREIR , BHINOZEEASG AR08
By METESHNZRINERANEE
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p<0.05).

Lo BESUEBEHENHEEEHRANER
Ml Charnov % (1981) R &F FA/NE &ML
8 model » It H I3 model » #H KL 731
HEFERNEE, BEELENOFE, R
FEHEEN/NBREGE - EHNRBOKRNE
ERMNTRBTEREL ,, BHARBHS
Charnov’s model - B4 % 4 i (E B A LM
FERERRITESIEEM (fithess) % »
M E A EEEBA/NEN, FEBNES
RFAREEHEM(Charnov, 1979; Charnov
et al., 1981) °
N EMNTRBFEEFEEIATERE

HETFRMEEZRE

BN RBTFERTETAEE WKLY
TR E BEBRFERTRMEL, U
FHE 20 EEMN BB 3.0% RIE, FE
300 MY /AR BAA AR 45.1% B > A 50
EM100 ERM N BRBRAER, 25
38.0% & 40.0% » BHMEH7 (F=3.46, p<
0.05) FHEZR (RA), KB N REBEBE
B, FEBELE, TIERNZHBEES
TEBEL S BEERNREFEEEMN,



FEBELETAS, BRFERTERR
EERMNTRAGVELFREL - EHE
BARBETEE(E.  lopezi) A LLHHEE
FEUNER - HENNRATEEHMN
ML FE R D N B B I N L AR B
R MERNREREEM, BERY
FEHEETAENEE, FHERNREF
SN, SRANTIRESFEN
BEBREOVERRENE : VAFEEE
MmN EWLLEEN, QESFEE
ET, B3 anKs T - EhfERER
N QEFEIEERHEBRANT EAER
HEEBARINEFE, BERANTERTE
MBERE, URZNFEIGERES S
B, BEFEENFELE (Dijken et al.,

1991) - BN EBEELEEMNBRBTE
BT AL, BEHRANFENINTFE
HILLEER , BEENERNBALAEE
BEBNERBANTFELER, FEERNF
BFEBENREBANFENEES ) K
BEEEFEEFESRNMRBZFRAML
REERBESBNREAE -
- EMATBRRFEREARBRETERY

HFRiEtbzR8

FEBE B CHBNBRETEN, 7
RELEFEE 65.3% » H7E 25°CH B TEN
HEAEETFRELTTE 485% » RELET
SHEEZE, BRERBTENGXESR
ST RMEL, TE 15°CERBRETEN,
HTPRMELETHEE 59.4% BEER(25°C) 1

i TAFTTEREBESNRATERTRAMINVER

Table 5. Effect of different host densities on the sex ratio of the progeny of Leptomastix

dactylopii
No. of progelr\ll;.e?rferge q Sex Ratio”
P. citri f
citri N? Male Female Total (% of male)
20 10 18 40 58 31.0
50 12 52 85 137 38.0
100 12 46 689 115 40.0
300 12 69 84 153 45.1

Y Sex ratio was dependent of host density (F=3.46, p<0.05).
? No. of replicates in each treatment » and 4 parasitoids in each replicate.

RRN EONMTRASAERETRRE T EPHEFAKILNE R

Table 6. Effect of different temperature on the sex ratio of the progeny of Leptomastix

dactylopii
Temp.” Mean No. of progeny Sex Ratio?
. emerged (£8S. E.)
°C) (% of male)
Male Female Total
15 8.08+1.61a 5.25+0.98ab 13.58+2.46a 59.4
25 5.92+0.99ab 8.00+1.58a 13.33+2.38a 48.5
35 3.17+0.49b 2.75+0.63b 5.92+1.02b 65.3

Y Twelve replicates in each treatment, and in each replicate 4 parasitoids were provided

with 300 hosts.

? Means within each column followed by the same letter are not significantly different
at 5% level using Duncan’s multiple range test.
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B, MET AL REEER, B ReERED
FEEARTRZEL(RN) -  BERNTRE
HHBESBTENEEFEEFREL .,
TAHEMR EERERE FEEEHES (Fla-
nders, 1956; Wilkes, 1963; King, 1987) » &
ORI i 1 P BN (R B AR i EE IR B LR T B R
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