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THREXEZE e RBERURS
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GG (Tessaratoma papillosa) FsiTF G E 2B RE TRHEY Z EEIMRARE
EE o AT MUV R/ NE Anastatus japonicus Tl Anastatus dexingensis Fs7piy
PR RUNEF 408 - ARWFTHIERIL 2 FESERE/INEFAREDRE 10~ 1520 ~ 25
30 ~ 35C PR » 45RER 2 T PRE/ MERPR ST ABEEE - 72 30C &
A JHE R R O % B 10 ~ 15°C Kesift 35°C & AR FIZFAE 5 A Japonicus T+ 30°C
VBRI > g H AR 151203 &~ HQUR 25 K 20CHY 114 £03 &R 6.1 £
0.1 & 3 A. dexingensis 11> 30 Jz 25 CHIZFARR S » K 62101 K 58102 & - M A.
Jsaponicus A 30°C MBI A2 K 10.6 £ 0.40 & > A. dexingensis FE HIMEREEI DL 30 K
SCHIMRME TEZ > 43hlRy 55401 &/ 52102 & > 5BR&ER A. japonicus FIEE
1B A SRR (IR R 8 A, dexingensis 26 o TAE = m SRR B (H L 2 fE/N
B RELL R - EAE AT A -

R s ROESR ~ DNErERE ~ R~ BIETT

Hif =
I FESR (Tessaratoma papillosa) Fy 2009 T EE KNI R A Es: (7R
Kol 0 2018) 0 MERRESE - ME - KEINABEEGE - W28 MR BRI
s RV e RIS (2% > 2017) » FEMRER] & UNEAZ: 4= S /N
& (Wu et al., 2020) = 8/ N (Anastatus spp.) 53 FERNAT B FEGHH (Hymenoptera) » JiE
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/INEERL (Eupelmidae) » HEEITEF 42 (monoparasitism) 7% © 72 H BIHYMH BB FTEUT -
Anastatus japonicus 75 G ERREE - HE R H 7 R IV RI4E 2 4=
Rl 80~90% LA (HrEE - 2000 + 282 > 2008 5 Li er al, 2014) - Z& Hui40
At DIEREEAR T MR ONEr AR S S /N T N B AR B E2E - RO I Ao g
ETHRERINEANE TAE AL (SRR - 2018 5 258 > 2019) -

B A B Y B A B LR 2 T & B B AV BA & (Jones er al, 2003) » PRSI &
MERSERE - BEMNFENRG  2ETEYPIEREEE K T BEYFFEN
EE AT~ (Zahiri et al., 2010, Park, 2016) » 7 /& ¥ B8 555 388 FE AL B A B F 2K 2 (Loni,
1997; Appiah et al., 2013) = MoRE T ZEZMRILE - SR AEINE RS SRR
T EALEZ AR King, 1987) < £YIFEF R R a#:E 3 B 7RIR I
i€ Trichogramma achaeae » i JERIIFARERZEE T HE S IFM ~ & & MERIEE (Pino ef al,
2020) © 2= (2013) sEERE/INEE A, japonicus DLSRIGERISR K, (Hippotion celerio) YIS
BAEF TR R EERSE 257C 2 Mg HEINE - bk 30 & 20C &= THFHEZ -
AR En N a A L RE /N 2 FE B By A. japonicus 1 Anastatus dexingensis » N
HSRERUR H AT ICEIE NE T = — > JIEEEBINR EENEEN > T8N
RES R ERE RN NESNPUL 5~7 HIRH TSN - RIELA
FeftERaT UL 2 TEERE/ NMEAE 7~20 HESA A EDRE N E4E 14 HFABRATF L EME
ONFTEE VAR T U8 ~ MRS R Mg (S EE > DABUR S R 2K = AR EEE K FE R H
BV a2 2% -

MR i
BRI BB VI MBI TR 3 % B B S BB
SEAYHETT - BRI 12D:10L, - AR T R AR 4R B
26+ 17C ~ 70~80% RH -

— ~ PR RR IR R T

72 2019 SEAE R PRPEEREREIR B 1 B Re R IR H s - HPePibt
A. japonicus K¢ A. dexingensis k& {F Rz e E &R > B EF 150 48 H e RefmrvEa e
A (24.5 x 24.5 x 63 cm) H > BHEGHIRRRIEE(E /R EY) - 72565 5~7 HiRlk - B ERM
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oM L8N BERMRSRE Tt A2 =NENEE - TRELER
Tl e Es -

~ PR A
uﬁ%ﬂ;’i‘/ E#\: 6 J%EE iéfﬁ/ﬂné%%ﬁ (Flrstek GC- 56OH) /ert?ﬁ/njj IHF:% 15 C
20°C ~ 25C ~30°C ~ 35C K 40£1C -

=~ g

EREDRE T RIAL T HERTACR A. japonicus K A. dexingensis 2 TEAN ]RGN
e 20 & o GEMIEEHBENEENF > WNEFE N ERIRIEE > 2RIBA
PR ECRETRCRAE RN - I E/NEE AL RFEE HG - S HEBH4E 20 fir
EEMREEUN AL N ZF A 24 /N ERAEETT 14 K WIUFERIVE BEREMR 25127C)
T REEFEEIE - isrE H EFER MR -

VY ~ #ETEL A

A. japonicus J;. A. dexingensis TER [ERLE N H NS Z7 4 SR B I 2 22 51
Ry EATEEET AT o A R - MfEdess - Mt SR L Hoth  TFEER () =
CPUE/NEET /20) x 100 (%) - BEEPHES (%) = CPYEHERSEL /20) x 100 (%)
B S EE (%) = [ PMEnEREE / CPYBREREE + PULEEEEED 1 x 100 (%) Ak E 77 b
U E K A E A% HH SAS Enterprise Guide 7.1 #EEHET T8 754747 (analysis of variance,
ANOVA) » FFLIR/INEEE 72 T (least significant difference, LSD) MIb& - #£ 5% #HE /K4
TEERR RS N AR K 2 U/ NETAE 2 =R S 2R DR RS 237
R e

o R

A. japonicus B HPAELEEE 10~ 1520~ 25~ 30 ~ 35~ 40C FAELEE -
40°C JRE T/ NERR H B AE - B 7 HERHEE 14 REFEEE S Rt 30CHIER
Frh g HIEE 151203 & ~HR A 25 K 20CH 114103 €5 6.110.1 & >
M 15~ 10 ;2 35 CEHFER YA 24201 £ 07200 04100 & ~EDR
[ERTETAREZRE (p<0.05) (F—) o 7 A. dexingensis > 30 K¢ 25°C ZF 8RS
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Ry 62101 &R 58102 &  WERIIAEZEESR 1M 20~ 1510 & 35CHEHHF
AR 4410113200 % 01200 &~ 05100 & It 4 (ERERA
B (F—) o EElE A. japonicus B A, dexingensis 2 FEAR[E IS/ NG 4= 8> 7=
5 A. japonicus A HEEATHEDRE PR mErREER - BEE A, dexingensis ZFA4E 4R
2% HEREER (p<0.05) -

F5— ~ Anastatus japonicus F: Anastatus dexingensis WMESEAF AR [ELEE N 948 H Z4E 8

Table 1. Mean number of progeny per day of Anastatus japonicus and Anastatus dexingensis
1n different temperatures

Number of progeny per day (meantSE)
Species

10T 15C 20C 25C 30C 35C

A. japonicus 07t00Ea 24%01Da 61%£01Ca 114*03Ba 151*x03Aa 04%00Fa

A. dexingensis  0.1£00Eb 1.3£00Cb 44%£0.1Bb 58%f02Ab 62%0.1Ab 05x0.0Db

Mean * Standard Error (n1=20) under the same species among different temperatures (in the row) followed by
the same capital letters are not significantly different. The same small letters in the column means there are not
significantly different among the different species with the same temperatures (ANOVA, LSD, p < 0.05). Data

were calculated from percentage data multiplied by 20. Percentage data were arcsine-square-root transformed
prior to analysis.

i A. japonicus AR ELREIVE H &4 9 E F FREEHEAE— - BH/NEE
1~6 H#it@ i 25 1 1'CEE > w2 RE—K (T HER) BASRERERETHE -
H ey > FORE 15~ 20 ~ 35°Ci% H & i = av B8 10 10°C BERE(K > AR
9% 13 HEvEH¥THE | €D EIFAE EFAEEERZMN 30C » &m 5L
Boky 11 HEBHY 17.8 £ 0.5 & ~ {85 8 HERM 11,5105 &> 2 20 HERE A Z4E
REJT 5 TR 35°C DAERRTAMAMNE —K » /Mg 7 HEREA 621 0.5 &5 4
> B 8 Hlpe/ NG AL E » HFEBEERE > 5 10 HBBRF4EE2 R0 -

A. dexingensis NEDRE NS H &£ FIgE T FREGESAE— > FEH A
Jjaponicus Fr—RAVEFEFIGEARML » FORE 1520 35CHH S s w480 10C
B 13 HESm % 1.1 £03 & A5 16 HEBEMESAE © MASAEHRS HY
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Fig. 1. Mean number of progeny per female per day of Anastatus japonicus in different

temperatures.
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BREEZFEN 0TI 62101 £ 25CH 58102 & » JA30CEIE R » £rhEd
e 7~14 B » R B 11 Higey 120 £ 0.7 € 1 25°C AR08 A S I -
THFEBCEN 5~7 S&/NEZ M - BIEZREE 20 HER(yA 4877 5 RE 35C
DR BRIREE 1 RIRARFAH 6.4 £0.8 & » 21293 ERE T 0~0.5 [ FF4Hn
& -

53T A. japonicus KR [EIRE T Pz Ay Ml s HES e A B E > 30°C
TR R 2% B 106204 € 0252015 R 10CHRFE A 84204 & ~ 46103 &
1.820.1 04201 % FEE3STH02L00E  ZREHEFEEER <
0.05) (F=) 5—7FE A. dexingensis 7E N HIMEIEHELLL 30 K2 25 CHYZF AR - 5 5.5
T01E&ERS52102%  WEMIAFEER  HIUEEHZLE/D 5 20~ 15 35T
R KAy 10°C RFF 5 39£0.1 & 11101 & 03201 &K 0.1200& (F ) -
LLER A. japonicus ¥ A. dexingensis & M XMEMEEGE S - A, japonicus FEATA 5
FUSEFE T 30 ~ 25 ~ 15 ~ 10°CHFEYEE A. dexingensis %% - EIE 4 SRS NEBEZE AR
MRS 20 e 35°C L 2 /NG A ZR (R -

Z% 7~ Anastatus japonicus J. Anastatus dexingensis WEMEAT AR [EDEE N L& HE T
LS

Table 2. Mean number of female progeny per day of Anastatus japonicus and Anastatus
dexingensis in different temperatures

Number of progeny per day (meanSE)
Species

10C 15C 20C 25C 30C 35C

A. japonicus 04%£0.1Ea 18%0.1Da 46%03Ca 84+04Ba 106f04Aa 02%0.0Ea

A. dexingensis  0.1£00Eb 1.1%£0.1Cb 39%0.1Ba 52%X02Ab 55%£0.1Ab 03%0.1Da

Mean * Standard Error (n=20) under the same species among different temperatures (in the row) followed by
the same capital letters are not significantly different. The same small letters in the column means there are not
significantly different among the different species with the same temperature (ANOVA, LSD, p < 0.05). Data
were calculated from percentage data multiplied by 20. Percentage data were arcsine-square-root transformed
prior to analysis.
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Fig. 2. Mean number of progeny per female per day of Anastatus dexingensis in different

temperatures.
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2 FESRE /NS AR TR R eSS (5 TR (%) BEEAAHE] > e 35°C ) BUEIR (10°C )
[P I e 5 L0 (S - BEMOR SR A BE =R (B=) A japonicus 7+ 30 ~ 25 ~ 20
Fe 15°C HEMfens S LR By 69.8 £2.0% ~ 743 £3.5% ~ 75.1 £ 4.4% ~ 72.5 £ 4.2% » K[
SR T 5 DL B 22 5 5 35 K 10°C MfEdd S EE Ry 46.9£6.9% K 448 £8.1% » WiE
R E 725 - A dexingensis 7> 30 ~ 25 ~ 20 Kz 15°C B &5 LR e s 88.6 £ 1.0% -
88.9%1.8% ~ 87.7+£1.2% ~ 839+ 1.7% - [t 4 T RS HMREE 25 © 35 K 10°C et 5
EEBy 60.4 £ 6.7% ~ 5442 9.9% » [EIEM B AT E =5

af W
PR EE R TR H AN E N K BB ER BRI HEEN - &g
AETTRE S AHRBAGES - Mendel et al. (1987) WHFEHEFIAENT )G Hemilueca oliviae 1M
H % & ONHAN Anastatus semiflavidus » BIFRORE G0 B HEGRZEINEE ST - TR
&t e 2 B VR NEPULETE - SR ON AR /N (Anastatus disparis) 7RIS 32°C
15 2 SPHEARET 2 91% » 1 18°C HFPMERIE 58% » JmEEEAF I/ N PHE (25 -

100 - 100 |
A . 2 a B
a = —T —=
/_\D\ ] a ,__D\ ] —T
s 80 - S S s %
e ] e b b
T 601 b E 60 L
5 5
3 40 { z 40
& B
£ 20 £ 20
0 - - : : 0 - - : : :
10 15 20 25 30 35 10 15 20 25 30 35
Temperature (1) Temperature ()

& = ~ Anastatus japonicus (A) 1 Anastatus dexingensis (B) TE R [ELEE T~ F (ke SEE -

Fig. 3. Progeny sex ratio ( % / % + & ) of Anastatus japonicus (A) and Anastatus dexingensis (B)
in different temperatures. Mean *+ Standard Error (n=40) under the same species among
different temperatures by the same letters are not significantly different. (ANOVA, LSD,
p< 0.05). Percentage data were arcsine-square-root transformed prior to analysis.
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2015) ;> WIOMERAER G B E MR AR BN WG (Halyomorpha halys) HYUN 3 AR %
Anastatus bifasciatus {EINEEE ERER T 15~32 CEEEE MRk > BUEZE AT 30°C
#Y 15.9 H (Stahl er al, 2019) -

KT 71~20 H#ile A. japonicus > 30 CIBR T HFARRS » VEEFHF4AA
FRIDPUE 151 £ 038> 25C K 114103 & £ 20CEE NA 61 01 & - i A
dexingensis 17> 30 5 25 CHYZFAE8IR 2 > F5 6.2 £ 0.1 2 5.8 0.2 - 20C £y 4.410.1
& - KT BERENTANR - Ao EMERE N A dexingensis A SEEHHFALE
A. japonicus /NEE/D o Wu et al,, (2020) FRREEFRAER I S M - 2EH R EFEHE 2
VAR 2 ATHZES A > EWESERR 3 2 4 A » TRE 2020 44 9@ 5 =8
&l > BUREE 3 BRiz 3 &2 5 ARVEEREIT 20~30CRT » RN ZARAESREN
ZRERLA. japonicus RS FR B EH AN « =% (1974) Ron-FHE/ N (Anastatus
sp.) 1> 25~30°C Ryfe R FAEIREE - BUAWITEN 30 CHFEINER S » ‘FIEHFEES
70 & » HARRSE SR & A EREERAHE - PR NERYETER S AE - 57E
JEFRTENT 6 AN S EBBE I8 ( Lycorma delicatula) WISERE /NG (Anastatus orientalis)
172 20 Ko 25 CHfrm » 1 15 fe 30°CEREE TN EE NI AIBHE N (Seo et al, 2019)

HR B AR I 2 DA R R EIAEE O - MR R A I HRED e R E N &
EEEIE > A. japonicus TR [EDREE T BT EE AV MERE S - HBIZABAAE T A B E > 30°C
M 2% o 55 —F# A. dexingensis EE N AYMEREE DL 30 K 25 C NV HFEBREZ - A
Japonicus 1E 30 ~ 25 ~ 15 ~ 10 ‘CHRHE FHYMEEBILTE A, dexingensis % > > 20 F 35C
BRI TR A 2R -

HEREREY T > VT 2EE R ERMEERR > AR EEEREERA
(Flanders, 1956) » A& HYME T REHE - HUAE G5 T-HUZ K5 & (spermathecae) 1 » LA
PR BB AR ARG AR ERAAIMER (Flanders, 1950) ° [ B & 82 2027 A 4 M 71l
tb - EFEREREREGEEY  EEE T E S - Mg SR g PR (Moiroux et al.,
2014) > AWFFRSEEMLZ &EF > 7Y 35 K 10CHY > MR /NGB8 > 0 30 -
25~ 15 ~ 20°CH 2 Mg S ERA © A, dexingensis FAYRB MRS A, japonicus /V > {H
FMEdd 5 LE ES#S © 1 Moiroux et al., (2014) ¥R&EI7RIE¥EENY Trichogramma euproctidis
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FYE ~ IEH R R ARIE N T Ml HITT R S AR BN R - S 3AE s R R IR i

PUBH R Ryt - HEHPE T A _ERE N ASS S AT o

A. japonicas ¥11 A. dexingensis 15 10 ~ 15 ~ 20 ~ 25 ~ 30 ~ 35°C FEAR[ELREHIE 445
R MBS > DL 30 CHFERmR S » B 25 & 20T » IR K S0 B A FIEF
4 NN =ERNEERERM 2530 CHBEGERRE o #78 A, dexingensis WML
d5 kL (%) ¥% A. japonicus 15 > {HELESWNAE /N T AR - AR EDRE L H PR
BRI ETI DL A, Japonicus Fs% > NN & ZE BT PL A, japonicus W05y 35255,
G aHI NS 0% - T A. dexingensis SfEME B FE_EZFEBE KT A. japonicus -
EFHE P EERZET] - BEFRHEYE MR 2 B - A ERRET iR
/N 7~20 HERZEESE 14 HAVE A » RRKFFEEAETT RS E L 2 A [E AR/ MER =
i~ BPMERSETEHFAEE N EHBMT - B RE/NEA H e B AE Y2
&l M HRAEYIE E 2 EM -

e

KilBRSZTBIREEZ B G 109 R -84.1- 1 -M1 STEL&EMY - EEER
R B e 7 H G R Bhaat oA ~ SRR ILAE RoutE i N i Bh T T e T AE
FERE—fF 2 -

5 [FHCRR

R~ SR TRBEAR - REFR - 2000 - FEE T FEEAYIVE 50 FEER o faatt
i 43(3) + 327-335

B E - 2013 © ARG/ N% (Anastatus japonicus) 2 AEPERFFEST o BUIL5F R FEHY AR
ERZE = N e B A B

RI6E - BEF - R - 2017 - e iEg CEAE  ZERD T 1S fEEE
TESHUERRGIGR - BB 38 © 97-102 °

SaE BB - RO BHFE - EER - 2019 - FRE/NEERNHIESR Va2
g R IRBE S © 2019 74 i Bl d T /S R 2 JEFIBHET & am B aE - p. 25-31 -
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Effects of temperature on parasitism of two
egg parasitoid wasps, Anastatus japonicus and
Anastatus dexingensis

Yi-Hui Wu*, Shih-Yang Lee

Miaoli District Agricultural Research and Extension Station, Council of Agriculture, Executive Yuan

ABSTRACT

The litchi stink bug Tessaratoma papillosa is an invasive insect pest that destroys
Sapindaceae plants in recent years. In Taiwan, Anastatus japonicus and Anastatus
dexingensis are common native egg parasitoids of the litchi stink bug. In this study, we
tested the parasitism effects of these two egg parasitoids under different temperatures (
10, 15, 20, 25, 30, 35 °C ). Result showed that the parasitism trends of the two species
under different temperatures were the same: The total number of progenies and female
wasps were the highest at 30°C , and no parasitism was unfavored at low temperatures
(10, 15°C ) and high temperature (35 °C ). The mean number of progenies per day of A.
Jjaponicus was 15.1 = 0.3 in a 30°C environment, followed by 11.4 = 0.3 (25°C ) and 6.1 +
0.1 (20°C ). The number of progenies per day for A. dexingensis was the highest at 30 and
25°C , which were 6.2 + 0.1 and 5.8 + 0.2, respectively. The number of female progenies
was the highest at 30 “C for A. japonicus, which was 10.6 + 0.40, while the number of
female progenies was the highest at 30 and 25°C for A. dexingensis, which were 5.5 + 0.1
and 5.2 + 0.2, respectively. The total number of progeny and female wasps of A. japonicus
were higher than that of A. dexingensis. Progeny sex ratio (Q/9+dJ) in these two wasps

were decreased when they were under high or low temperatures, resulting in more male

progeny.

Keywords: litchi stink bug, egg parasitoid, temperature, fecundity
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