DOI: 10.6662/TESFE.2018005 5 i# B 8 Formosan Entomol. 38: 42-52 (2018) s

Formosan Entomologist

Journal Homepage: entsocjournal.yabee.com.tw

AEMADRENESE (EdE - REWRD) shi@F 4% Psyttalia fletcheri (A
H /R FEREFAETIZE

HHE '~ ReB MR Y

VOB ERER R s S 402 BT EEEIARS 145 5

I ITEI R E O R REREN BSEYINTETY  EIEGACHR RS 42 58
* HEN/EH email: chuangyiyu@nchu.edu.tw

WefRH 2018 424 30 H 2 HI 2018 £ 8 3 H &R ETIEHI : 201849 H4 H

wm =

AEY 4 fAER (18-23228-33C) HuE T o BIFEE LA T (Zeugodacus cucurbitae
(Coquillett)) (2P @ & Fusfl) # fH f 0 F 2434 (solitary larval endoparasitoid)
Psyttalia fletcheri (Silvestri) (2 p @ ] Wit ft) cnd b~ A p P pF 28 nF 2 a4 2 5
EHF B H I NFE TR 2% P fletcheri ¥ A THEAERA YDA ’ﬁ’ﬁk A 18 CHE&s & >
v zeF Ao u i 204187 p > AR 2 23CHEREF AR w2 28 -33CRIEHEFLE -
P fletcheri vp-% 4 ¥ 355 % 182328 CE 3AEABEB T » AR5 2 p A 2 # F AR
FUE 3L [m AN R PR TR A eh fFa 4T 0 A 23CHRE T
His _fBRERETHFEFOE AL > TIHE - vpF 44— 4 97 4 85.8 &3 oa P fletcheri

F A 3 RAERT T E‘%'F"”E“:im_fii%‘tm‘”*f”d"”?s_—w“/ PR = AT
36.0-203% 158 p ZBERASEFEREFLAL AFF2ZFRVEY TR IZIPMFTER
fﬁ’:@‘,“a?ﬁ&%iiéﬁjﬁﬁi’l‘ 'Fﬁﬁ“@g FE'F'/JLE:@ —r/\/\ﬁ,ﬂs**"ﬁzr Z:Q{c’

M4t @ AP - 2 8% 235 (Psyttalia fletcheri) ~ BB ~ 55 ~F 24 o

Al B  HEMEIRTY SR A > TR E
Eﬂ%gz (Weems, 1964; White and Elson-Harris,
G H R EER (Diptera: Tephritidae) 5% 1994; Dhillon et al., 2005; Vargas et al., 2012; De
TEOE E bR | BB B R R o B ISR Meyer et al., 2015) -
RondMAR R R (Purcell, 1998; Vargas et EYIb AR BN R B ERVEZENER
al., 2015, 2016) - JNEE (Zeugodacus cucurbitae B> — > BEANKRESNE SRR E M - #
(Coquillett)) BEZ rARHAEA ~ BET ~ BV EE P H R e R B R E A T I S B AR R
& FEEEHER (Cucurbitaceae) (¥ » B4 71 AR EAERY A ERVIEREE R © & BALPE
FEAIfEE 125 T FAEY) - HlEpkaR Y TURAS SR i - SEAIHER B - aYEEER E e
ZE UM RN - 4@ (b 1% B e IR 4 45 i AR AR ~ EREORAE = FYHRIHRR SRl - A 2 F]
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AL EPTE R B e 2By - RIEEER
VENHYE RSN (Knipling, 1992; Vargas et al.,
2008, 2015) - Fij AMHBHAVIFSCITEEE - HERK
D.

arisanus

Diachasmimorpha tryoni (Cameron)
longicaudata (Ashmead)
(Sonan) ~ Psyttalia fletcheri (Silvestri) ZEfEEHH
/N 25} (Hymenoptera: Braconidae) 24 #&
% » 17 AR IR TR R BRI a4 % - AR
PRI R EWE N ER %S (Haramoto and
Bess, 1970; Wong et al., 1984, 1991, 1992;
DeBach and Rosen, 1991; Vargas et al., 1993,
2004, 2007, 2008; Purcell and Messing, 1996;
Rousse et al., 2005) -

FEEH R B E SAIDTE - G IHTT ROIIE
R4 Yb e ERrIE T (Vargas et al., 2008,
2015, 2016) - +JLH40RIA - HEEE Y RNEHEA
(RELfEESHETEY) » RIS 2t 2y AR 1
B E M RHOETEE - R DIEF AR N E L) 2%
HIE B N4 1% (solitary larval endoparasitoid)
P. fletcheri FyZ it Fs(B 525~ — (Willard, 1920;
Nishida, 1955) - P. fletcheri 1916 FHEIES | EE
SR RO E LR L HRREE > ]
TEHE 2 NEHEEZFAVVERE PR aE - I

REMHENEHEE —MHRSNTFER
(Fullaway, 1920; Willard, 1920) - & #R% £ BESE P,
fletcheri 11 HI[E 50 2B NEME » [HILZF A MR
R T NE B R R % > Q4B —Eita - P,
fletcheri {52 fERTYNEWEAEYI AR HE IS
A MKEL (Wong and Ramadan, 1992; Bautista
et al., 2000; Vargas et al., 2004, 2008, 2012;
Harris et al., 2010) -

ZATT - AEVIBTERa Tt - R AR R
FERZIE » W51 K B 58 KB N A2 Yl A By B 4
B2 (van Lenteren, 1986) - [ffi /& 5 #a7 fy e HIE
JEFH R My - HEREEEIERR SR T2 R (Loni,
1997; Appiah et al., 2013) - {541 F. arisanus 4/jHA
HYE F IS R BLR S 2 AAHRE - IRITRE I ELE 41T
Fy R RS 2 IEAERE - (2 AR BEMNA i g R R4
RO AL Z R %] (Snowball and Lukins,
1964; Rousse et al., 2009; Appiah et al., 2013) ;
Kroder and Messing (2010) #¢ 5505 |#E A —FfE ]
T ER R IRIENY Fopius ceratitivorus Wharton
(Hymenoptera: Braconidae) ZFE g5 » 5L EHFE
FH A B 06 i o IR B (Ceratitis  capitate
(Wiedemann)) FYZERIVERS » 53R 25420 0] DUE

~ Fopius

~43~

e B R Y SRR R R A Ry &5 > (R - 304
F. ceratitivorus T]ifii F. arisanus R &5
IRIEAVPRG] - 03 [E] E A rR g SR By A= P07
\‘é? °

EENRKELET A HEERRNEYE
Bf o ORISR BT A S - EEIRE ) R AR
HFVEEE AT (Wong and Ramadan, 1992; Rousse
et al., 2009; Kroder and Messing, 2010; Appiah
et al.,2013) » (N[t » ABFFEHEAL 2= N A [EADR
Fad » PR P, fletcheri 1 ERRI NV - T4E
RERATREHHY @ MAHEARERREAN
RNEZEAEHMED A NEE, 2% -
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— -~ B
1. NEE K S

Aaip 2 N E a5 155 2013 4 8 H H{TEL
FEEEZ B g R ER e E s R R
TE 7 TNE SRS — L - SPUEIRIETE NG S 5 LAk
2015 4 8 A EH it ER e HE 2 EF LA
HIghaEs > FRFECPUE Fopicas HAS S E sl % - BaRTE
=NERIGE ST - NEELhE A TERHEC 7
AL B H Liu and Shiao (1984) K Chang et
al. (2004) HygEERIEC TS > B1& 1000 ml 22 E
(reverse osmosis, RO) 7K ~ 72 g 4l ( & kEsE
B ARAE - &Sl G8) - 48 g aHEEREY
(Guangdong dJiangmen Center For Biotech
Development - EE5 » H1[E) ~ 0.8 g 7 H E&
(Methyl Wako
Chemical Industries, Osaka, Japan) ~ 120 g 28%%
(B NEEER s & 578) 5 ml Eifg (36%
hydrochloric acid, Wako
Industries, Osaka, Japan) 55 4@ 51 28 £ 1
THEREAEFR (CEN-520 » B2 1@ 25ARAT -
28 EiEEn 25 = 1CavEAAERE (F-
560DHN - g5 /A5 - 2%) > tRe Sl - B
BHy (extract of autolysed yeast cells, Becton,
Dickinson and Company, Spark, USA) K2 1 f#
(enzymatic digest of protein, Becton, Dickinson
and Company, Spark, USA) =&L13:1: 1 )&
2 A EREARl > BB 2 INE R & E Fy % e
e B o
2. JNEME4hEET AL P, fletcheri 7 K&fi&

JNE B 4a 27 A4 P. fletcheri T TERREESE

p-Hydroxybenzoate, Pure

Pure Chemical
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Z B RE N RGP A R a R %
ETEAEE - TS S Pt E R
(30 x 30 x 30 cm) - {Had DLE T ARIRFT AR FRE
% (Lover Honey Shooping Co. Ltd., Taiwan)
(RO /K @ &2=11) {ERE&aY) » SRR RO /K2
MG Ky - EEEOEIEES 121:12D - RS
23 = 1CHYIRDRAERAET - 2% Bautista et al.
(2000) HYEAERSGER » BEHUH R 2 A2 0N E 3 0
Wl-FHghERE HET A Bo AT B i &R
& - SRR 3 Hiv4ha: » ENEE S5
AENERE > AAEMRIBEENLY 500 405 (S4h8 A TETkD
BAZFLEHREN (oviposition equipment) (4 B
H Wong and Ramadan (1992)) 1 JL3EE HEK
9 em FFEIN - b3& Ry oz HAGE4d (100 H
&) HECE SRR B 0 nINE L) R kAR - (B AT
Wl 2 A2 18 K 72 OIV/E 2R 4R 4 i O IS T BB 4 e
(Pt —) » P L B R LU TR A B o 6 5 e P (L 2
AdEE A 0 24 h R EUHNIGTTR B&T% - IER &4
RIBHVERB & - FFERE N NEREL @Bk AR
JE F LR FEHAE 24 h (R N HBIRAS B A T AR
oo A AARHELEEE (30 x 30 x 30 cm) [N » A
Wear 4P R INE B R % - RERIaR P RE =7 42
2RSS B 5 — B e B 0 AR TN
b > EE L EDER - BT b Er A OGRS
PR G R ER < a8 -

-~ Psyttalia fletcheri fEA[E)RE FRYE YR
%)

B bl a8 2 g0 A EE RS — R Pz P
fletcheri iff ~ IEZFAEE (551 HiR®) &% 10 & iTA
F—EEEv IaEEdE (156 x 15 x 15 ecm) 1 » jA5L
AR H B L1 MBI RO /K » o3 HilikF
FHIEIRE s ERAa R B 18 ~ 23 ~ 28 J¢ 33°C% 4
TR ARy 121 : 12D ~ #H¥PEE R 60.0
+5.0% 5 1 JRFl 4 1 -

1. TS

B HCFF SRR T 2 M ~ T RIS
BIE derpletEE—RRE T 10 SRz A Ay
SHFEERE > L 4 EEPIIEG RS TRR
BN AT o
2. WEFF AR A RE S

1t 4 FIDEEEFE T - H P. fletcheri ZF AL
% 1 HEGEE - B H &445 150 &JNEIE 3 B vIHI%)
& WA EMAFELN - ka2 Ey
24 h (R HUH G B - R 2 S A Y B L)
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s Pk B REVEEMME - FRUEESE R REDR
FEEREE » N L s f AR 1% U SR IR G I T AR
o AR AEE PN E R &SRR - F
A e T AR WY IR AC AT IR S e R B P E Ry B AR i
% > SOPRMEZ AEIELE & HERIF P ] i3 AR G 2
HIAFREE - R H ey hoay -39 Bat-r 8L
MS (Microsoft® office) Excel #E{7 845 M E G4y
ffr (simple linear regression analysis) » 15 AH¥%f
e W EF A H e HY B at T A BUE B 0 AT 4R
(regression analysis line) K #H ggF 7 2 =
(regression equation) 1% 77 Bl 45 TS AL 1R AE 2%
RORT (€5 1 HEREA-F Rat-r(8 - 2H12L
1~5-1~10~1~15 }; 1~17 %5 4 fE H @R B %
T e 4 TG B E B Z= 20 55T P. fletchert
e BT A B AT A AR T HYBIE VB RE -
3. MEr At HElRiUE &5
NEMDETLL P fletcheri W25 4R I 1E /S8

8 AR Oz HaEER > D EAEEZ
i E AR M AR o A= > ISR &R MY H -
SR ER AR SOEER TR - (RS DU AR i HLizE
HFRRE &S EREIETIRE » 2RIl 1~5
1~10~ 1~15 J 1~17 %5 4 1 H#R @R R A% - K H

LA BIRIE 2 R TR 1% - e N EIRDR T
AR T & HiR & MR R -
4. B R REEL

TEAR IR EREE - 53 AIECEE P. fletcheri +

REFERH - WO TthECREH T REF 2 E -
R OB R AP L R piEtR - ey hlstBEE—
BRER RO ~ HEE AR o R RS A
FAMEHIEER - Ll 4 EEETYGET 0 oS IROR
AR
=~ GEtESh

Psyttalia fletcheri {EAN[EDRE T ~ HEZ A0
HyE&Ea o (U3 5 0 ROMEEEE DL SAS
(Version 9.4, SAS Institute Inc., Cary, NC, USA)
TR A5 51T (one-way analysis of variance,
one-way ANOVA) > f§ L1 Tukey honest significant
difference (HSD) #EfTEH{&A%E » ELECA [FIALH
HY7ESE o P. fletcheri WEZF A AEROR T - HiER
B B AR oA > SE DA B4R MR 2l
SieHARER TR IR o RIES AR AT 4 TEERH
R R T8 - DL SAS 4Et#EE one-way
ANOVA J; HSD test #{TorMrEitg e s LB 2UHE[E]
J3i% o #EAT P. fletchert M A BEANEER M - B
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Fig. 1.

FRIER T P fletcheri il ~ M2+ 2 FIIF ©

Longevity (mean + SE) of P. fletcheri held at various temperatures. Mean marked with the same letters

(uppercase: male; lowercase: female) are not significantly different (ANOVA, Tukey’s HSD test at p=0.05).

7 LB S F A FE T o0 AT - T DR A
BERRERF -
& R
— ~ Psyttalia fletcheri FAEAE N EHEE
i}
1 4 FEIEDEEI T » P fletcheri M ~ TfEZ72E 1%
HI S - S LAE 18 CRURFF R » 77 A8 23
CHHmRTE =5 - (HE 28 J; 33 CHFHIZ#E =R -
W25 AR P S anAE 18 ~ 23 ~ 28 K 33 CHE 4 1
T > 4355 20.4+ 1.0+ 16.7+1.8 - 12.5+ 0.4
K 7.1+0.9 H (F=24.35;df=3, 12; p<0.0001) ; Tfj
T AR P = I B 18.7 = 0.8~ 18.1 =
2.1-11.6 0.7 5, 5.5+ 0.6 H (F=25.85; df=3, 12;
p<0.0001) ([&—) °

= -~ Psyttalia fletcheri WHFEIEERERET
HEFERES
Psyttalia fletchert WZFA4:1%1F 33 CHFRERETT
EEaE 7T H o AHBEHAR R AR I - BEZR
JNE L E AT MRS N A LI - H=FF (Hi 28°C

~45~

BRar A HI ) 12 Site iR HIImas - SHEAKR
HESTERIPRNE MRS - (H 2RELEEHR
R FHERIDOR T » NEEROENEFEHE - ETR
KB P. fletcheri 4 &:E0R » BAE 23°C EAEIH
Frblr o EEH BTN E RS Y ] 45 R A A
Y imRe (T ) SRR -

Y18 ~ 23 K 28°CE 3 FEHIEVE T o P. fletcheri
27 A= e o] AR 37 AR VBBV SR 3 o 4mse 1
RErie - B3P mtt 3 IR T » Mzt
5 2 HEHE - BIATploh & AR 1K -

Psyttalia fletcher: W2y 4= 144F 18 ~ 23 % 28°C
% 3 MR T - MERF A SRS H S i REt A
LOEER AT SR B y=3.1704x - 2.6436
(R2=0.9532) ~ y=4.5622x + 9.5904 (R2=0.9302)
y =3.5753x - 1.0393 (R2=0.9557) =4H 57 2=
(=) - = REEFRERIERI KRR - 128
AR 1~5 ~ 1~10 ~ 1~15 Jz 1~17 55 4 & H#R @
AZ4H51ER1% » F4E one-way ANOVA J; HSD
test IETR - 45IRHUT 4 EHIRIERH - RatrRE
MERARAEE(EII DL 28 Cl s » 8118 L 28CE
B2 - 18~ 23 | 28°CHE 1~5 HlisHAM » ¥4
ZEFREH R 6.9 - 23.3 & 9.7 & (F=10.58;
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Fig. 2. Number of accumulated progeny produced by P. fletcheri female parasitoids at various ages when held at 18, 23,

and 28°C. Color solid lines (green line: 18°C, red line: 23°C, and blue line: 28°C) indicated correlation between
the mean accumulated progeny and female age when held at various temperature conditions.

df=2, 12; p=0.0022) ; 7£ 1~10 HEEHART » =455
B 14.8 ~ 34.7 K 18.6 & (F=8.35; df=2, 27;
p=0.0015) ; 7% 1~15 HERHAR] - =& 5371k 22.7 -
46.1 J% 27.6 & (F=7.84; df=2, 42; p=0.0013) ; {f
1~17 HEHART > =& 8k 25.9 ~ 50.7 % 31.1 &
(F=17.8; df=2, 48; p=0.0012) (Fz—) °

= - Psyttalia fletcheri W48 REEE THY
TER
1 18-23-28 K7 33 CEH A FEIEE T P. fletcheri
W2 A e ] #0000 A S R SR BT AT SR
B A 15 y=-3.1457x + 111.97 (R2=0.9629) -

y=-4.1003x + 116.81 (R?=0.9197) - y=-5.2496x +
113.87 (R?=0.9415) K y=-7.0107x + 96.819
(R?=0.9449) FIU4HEER T2 (B =) - BERUEST
e B AR 0T 3 FEECRIRIE 2 R AR ETT
M - &l E R R EEIA - RETHIK 1~5
1~10~1~15 } 1~17 %5 4 fE H @A =41 512
1% » FI4X one-way ANOVA J HSD test i E %
GERBURT AT 4 EHERER - SR SR
SRR T A2 - 18- 23 ]2 28°CAE 1~5
HEREAR - S &S5 £ 86.5 ~ 87.7 2 81.3%
(F=1.31; df=2, 12; p=0.3069) ; {F 1~10 H AR -
SEATEER S R Ry 77.8 ~ T7.2 2 69.7% (F=1.39;

F— TRILET Psyttalia fletcheri fZF £ 12T R HERRETH T FRBER M ELER
Table 1. Regression analysis of accumulated progeny (means + SE) produced by P. fletcheri female

parasitoids at various age periods

Accumulated progeny (means = SE) followed regression equation

Temperature (°C)

Female age periods

1-5 1-15 1-17
18 6.9 +2.2° 14.8 £ 3.0 22.7 + 3.7 25.9 + 3.9
23 23.3+3.3% 34.7 + 4.42 46.1 +5.3* 50.7 + 5.62
28 9.7 + 2.5° 18.6 + 3.4° 27.6 +4.1° 31.1+4.4°

Within each column, mean values followed by the same letters are not significantly different (ANOVA,

Tukey’s HSD test at p=0.05)
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Fig. 3. Survival rate of P. fletcheri female parasitoids at various ages. Color solid lines (green line: 18°C, red line: 23°C,
and blue line: 28°C) indicate a correlation between the survival rate and female age when held at various

temperature conditions.

df=2, 27; p=0.2672) ; 1£ 1~15 HELHEAR > SEI7EE
TAYRE 711 - 69.1 K 60.6% (F=1.94; df=2, 42;
p=0.156) ; £ 1~17 HEHARM > SEFEERT R B
68.7 ~ 66.2 I 57.2% (F=2.24; df=2, 48; p=0.1178)
(F2) -

/g~ Psyttalia fletcheri +RERERE THES
BF R SR R e L
TR EFEEZ RS S masE - £
18 ~ 23 K 28°CH} - SEpkEs B2 UL Rl ~ HEZ 4R
BRI [ 3 SIREE AR - WA 2 S E I
S3AlEs 36.0 = 0.2~20.3 =+ 0.1 §7 15.8 = 0.3 H
(F=1917.26; df=2, 9; p<0.0001) ; MOiEZEig 7 &%
BHAT R 34.3+0.1~19.3 0.1 ;2 15.0+04 H
(F=1667.85; df=2, 9; p<0.0001) - [fifx 18 ~ 23 ~ 28
C% 3 MERRIRIE T » T REF AR R
ST 2.3 042301522 +0.14%-
=HEAEEEZER (p>0.05) (B=) -
NI
i P Ry B H T 4% (hymenopterous
parasitoids) ZF4:fE IR EEFHIRASEAE T > 7R

4T~

B GE=Z=RN KEZEHENNE (Wong and
Ramadan, 1992; Jones and Stephen, 1994;
Miller, 1996; Appiah et al., 2013; Zhang et al.,
2016) - Wong and Ramadan (1992) Eir=[N 26
T (>60% RH) ERFEET > 557 P. fletcheri [H]
H o 25 A i BB RE JIRVAERAME: - 45 SR BRI
PR 5 Hille GZBZEliRi#ElT 1~4 HiRZ
HED MRS EARSIEr RS - HIM
A P. fletcheri (LA SR (23°C) H > EIRE
PRS2 HEGE - R - gk
TRAT Ry » MAEAMZEAR FIRDE T 2R A8 AR
GHREEEH 0 AF 18~ 23 [ 28°CE 3 FEMDM T M
TR ESE 2 HEGE - BAT Rl & B NE A4
st A H T BURHES A0V E S H/MEE
B {hEHEUVATHA (preoviposition period) /Dt 48
h SR MEAE T A O 2 Bar AR 3T TG A
7 ERERUES - FHEElC & Vargas et al. (2012) fiy
WEE R TS HE R RO RS B B4 5E - F2 ALl
PUEEF AR EIK ~ BKEEEEY) » K2
LREME - 2 H (48 h) 12 ERERI AT E A Y A S
FFAERGAE o bR T AT RS A A AR 22 Y S HE RO D
safo L R - B AT ar AR P bR T Bl
BT ARUEE -
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TRIMEA T Psyttalia fletcheri 25 4§21 7] H R 17 0& SR BER T LLER

Table 2. Regression analysis of the survival rate (means + SE) of P. fletcheri females at various age periods

Survival rate (means = SE) (%) followed by regression equation

Temperature (°C)

Female age periods

1-5 1-10 1-15 1-17
18 86.5 + 2.32 77.8 = 3.2° 71.1 +3.3% 68.7 + 3.42
23 87.7+ 2.3 7.2+ 3.8 69.1 + 4.02 66.2 + 4.0?
28 81.3 +4.12 69.7 + 4.42 60.6 + 4.52 57.2 + 4.62

Within each column, mean values followed by the same letters are not significantly different (ANOVA,

Tukey’s HSD test at p=0.05).

R= TEITRT Psyttalia fletcheri {3 SRS RIEAMELEME L
Table 3. Developmental time and sex ratio of P. fletcheri progeny

Developmental time (days) of progeny
(mean + SE)

Temperature (°C)

Sex ratio of progeny

Malo Fomale (Female/male)
18 34.3 +0.12 36.0 + 0.22 2.3 +0.42
23 19.3 = 0.1° 20.3 + 0.1° 2.3+0.12
28 15.0 = 0.4¢ 15.8 £ 0.3¢ 2.2 =+0.12

Within each column, mean values followed by the same letters are not significantly different (ANOVA,

Tukey’s HSD test at p=0.05).

TeMEZT AR ey H e- REtFREBURER M - 3
AL 3 MIRDRIEZNT - TSR 4RIV E R B
(coefficient of determination) R {&#5 >0.9 > &
J7EE P Ihb 2l B o A = P B 2 A B i H 0 2
BIEVERERVE, - ELhER 3 MR Y[ E 4
B% > AEEIRAE 1~5~ 1~10~ 1~15 Bz 1~17 % 4 f&EH

SEEfE 0 23 CHElE ST Aty B A BE SN Bt
RE (p<0.05) ; B4 - FElEF A E HEE 2 75
FOT 0 FTfe 2 Hie-1E S5 ER 4T 3 f DR
THY R?{EINS >0.9 » BRI SR EER RN A
A H AT S AR B AR N EDRE PHVEIERE - A
ifi B 3 DR AR SRR R - IS8R
£ 1~5~ 1~10 ~ 1~15 }% 1~17 % 4 EHELER - 3
TR S R 2R 2R (p>0.05) © S5LLE DR T
W2y A= Y e H B AR Bat+RE
AF T RE R R R AR e — A A AR
B0 17 18 ~ 23 & 28°CE 3 (EDmEHF » oy il el
62.0 ~ 85.8 K 43.7 &7 » JNEERIE 23 CHER A
BIEER - HIL - &raEE BRI s — 48R
B e - ERNREE S o EEDL 23T
EEEERE - ENRS TREE - BFE %
BT > A R 2 N L) a2 i e e B
28°CIRE - i LR B DA ER
TR E SRS T Er A -

TS R I FE B AR i A W A i B 2

~48~

Kz~ — (Loni, 1997; Appiah et al., 2013) » HiF
AR ERARIE BT > INE B ENEEUR
FEB LT AR IR BT T AU - T B ARE R
fE M (synchrony) H Z2EETE S (Hance et
al., 2007; Kant et al., 2012; Romo and
Tylianakis, 2013; Gebauer et al., 2015) - {tHE &
JNE S 5 BT RV AR - A3 N E
e EE RS B 24~29°C  (Vargas et al.,
1997) - 1M 2 1 JIVEAE 1) 20 & R B Y O 158 e 1B s
65~85F (=18.3~29.4C) (Maynard and Hochmuth,
2007) - &3 FAEY)A R B a BE AR S &0 &[]
AR > R ARG USRI 2 (8
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Appendix Fig. 1  Oviposition equipment.
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Appendix Fig. 2 Larva (left) and pupa (right) of P.
fletcheri.
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ABSTRACT

In this study, we evaluated the survival rate, parasitism, and progeny development time
of a melon fly larval endoparasitoid, Psyttalia fletcheri (Silvestri) (Hymenoptera:
Braconidae) held at four constant temperatures (18, 23, 28, and 33°C). The mean longevity
for male and female parasitoids was recorded at 18°C, which were 20.3 + 8.9 and 18.7 = 9.5
days, respectively. No significant difference was observed between the mean values obtained
at 18°C and 23°C; however, longevity was shorter at 28 and 33°C than at 18 and 23°C.
Female parasitoids produced offspring from the second day at 18, 23, and 28 °C. No progeny
was recorded for female parasitoids at 33°C. The mean total number of progeny produced
per P. fletcheri female parasitoid (85.8) was significantly higher at 23°C than at the other
two temperatures according to the results of the regression analysis of accumulated progeny.
Progeny development time decreased with increasing temperatures, with mean values of
36.0 = 0.2, 20.3 = 0.1, and 15.8 + 0.3 for female parasitoids when reared at 18, 23, and 28°C,
respectively. Progeny development time differed significantly among the temperatures. The
results of this study can be applied to mass rearing or integrating field temperature for the
biological control of melon fly.

Key words: Zeugodacus cucurbitae, Psyttalia fletcheri, temperature, survival rate,
parasitism
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