O
H
Ha
]

ERE B EE 38(2): 93~99 (1999)
Korean . Appl. Entomol.

BEZO| SHUY (YS, Yzhel

.I
MEtat 250l olXE Qe

Effect of Photoperiod on Oviposition and Emergence
of Egg Parasitoid, Trichogramma dendrolimi Mastumura
(Hymenoptera, Trichogrammatidae)

g7 - O[S E - 07[4 - BEY - O[HE
Young-Kyu Park, Hai-Poong Lee, Ki-Sang Lee, Man-Wi Han! and Jeang Oon Lee?

Abstract - We investigated the effect of constant photoperiod (16L.: 8D, 12L: 12D, 8L : 16D), on the
oviposition, parasitism, and emergence of Trichogramma dendrolimi. Also during 16L : 8D condition
circadian, oviposition and emergence of this species on artificial eggs were checked every 2hrs. When
twelve eggs of Antheraea pernyi and artificial eggs were provided, the wasps had the highest rate of
oviposition in the first day, and decreased dramatically there after. In these different photoperiod, the total
oviposition numbers per A. pernyi eggs by the wasp were 161.8 in 16L.:8D, 1458 in 12L.: 12D and 128.5
in 8L : 16D respectively in the first day. On the other hand for the artificial egg in 16L : 8D photoperiod,
the total oviposition number per egg was 106.8 in the first day, 26.6 in the 2nd day and 21.3 in the 3rd
day. The rate of emergence from A. pernyi eggs was not different depend on wasp’s day age, however in
the artificial eggs, after the first day’s 84.7% decreased considerably. The emergence rate from artificial
eggs was the highest comparatively between 04:00~06:00 hours.
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DA FE= HEZ PAE 93l I, T FE
Hlo}l, ks =9, ZE= Qlx, A o}, FelzaFh
23902, a8 m v B AA g vl A 3]
Holxz ot PEFY 7)1 L 3E R A
o ol27]|7x] thoFstAl WA F o} (Laing and Eden,
1990).

233 F AdaME dEF7F 5 S o
Aoz 71 YA AMEEE 83 AFoz 1A
Ha gler, $-FZgtejtel| A oF 15x 105had] WA
oA wid oful I, AlebR$- W, & O AL}
Foll MBI QT FFAME ARG, A, S5,
q8ls =3 So AMgslm 9o (Li, 1984; Cock,
1985; Ridgway and Morrison, 1985).

Ao 7S F2ZME SHFE WALEIE &b
7o WAl o] &3tx glom 19 oE AFF &)
Zd dIAM=E FFUEE 100%7HA] H4LA7I7=
A} (Peng et al., 1984; Franz and Zimmerman, 1984;
Hsiano, 1981). B3] &L 1980t o]& £Z=ud
3 FEaye) QdFEA & BAHAA F3E S
o] ARg3tTEd, 714 E Y AFFAYHLE A 10
d 7 Al AA Y] FoFst A o] 8-& 93
g A og A dFEA St

e 27| F AF7IFY] T)FAbe 7L AR
9} 2318 ulAE ke Falol: A UdjAl w}
93 FxA W Aty Wt AT A7
2] ¢ AA et

Quednau (1957) FzAe| W& Trichogramma
cacoeciae Marchal 2] 87| 7}, Abh&, AFRYE-& A}
g} 93, Flanders (1929)% Fk2] Zo|7} hH {2
geo] 7P £ 33 vtk .

Salt (1937) 28]31 Schmidt®} Smith (1985)= T
evanescens$t T. minutum 5§ 2ol oh3}ed PGz7 5}
AE AEHoz 7IAFHERAE TN, G273
AN 715 A SHo] AR AZAAQ] 2]lo]
A3 gloim 71Fed AHITFelE F¥E nXA] g
Aoz B389 (Schmidt and Smith, 1985). vj2-0]
23z 0] AZHE APIU™ 7)Fol H3led s 7|4
e FAE groln dhedoh(Salt, 1937).

B AFE $39dHe TR 92 715 A7)
2] AYy=ol| U u) (Antheraea pernyi)e] <3t <3<

A te) Zzhe) Algteel $-3188 AVHA B8 F
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Az -3} 3k-E wlam 2AMSHS

Mz o Yy

o 4

2 i\

|

)
3

P

1. =28
APEZS AU A2dg TFAHEQ8C

aL
T

2 g 3 = Vol. 38, No.2
60%RH, 16L: 8D)o)|A] Abyolrinte) ob-g 7]F= 3}
of AT $3WEE ol giglom A A
FAIZEE 05:0041 2 3kt

Agel A48 $3PES 2F 93} F 2447 1
ZAZF mrg RS ARSElaL Helz 10%2] ¥
FE& Tt Folom Abweluhye] bd 1.5x3
cm #7]2) 7l= Fefe] 3] Folo] ZE(Elmer’s glue-
all, Borden Inc, U.S.A)2 12708 & B A14314

20%, 2§ (10%= 3]A) 30%, Neishenhei-
mer salt solution 10%, 400unit®] s JAHAI Ae=lE
afelAl-& 0.16% &§3te] AR43}{ ot (Lee and Lee,
1994). 713 o8] 7|AH lFY bag-form (12
eggs/bag-form: 1.5x3 cm)S H9H3 Fetay Ay
(¢ 2.5xTcmyol] go ArSAIM 34-2317] (28°C,
60%RH, 16L: 8D)ol|A] A}-8-3}aio).

3. ME

53 F 242 7ke] At Zo= wu|E 50m} L] $
Fay 7l 71Fdel Abwolviile] A= (egg
card)9} 913 bag-formell HEI F 24A17kvte} A
23 715 7l=2 wA sl F9 24417 e A
oldlyE &Y £8 ARG YFAdT 714
Hoj w829l 7|4He £ AA oA A}
stz $£34d 3 vl AE 77 2 Y

A gl Alxeuiulel-g- 16L: 8D, 12L: 12D, 8L:
16D} M7}z ©f&2 #BF7])2] Growth chamberel 4] 10
4zt wd AL FAElIGgoen AFEE AHde=
16L: 8D #xAo| A wid Algt4el 9318 AN
gt Ak A= 71 AHE 3 6l 8Y
ojlell 7]FA& sRaled LAHF FF 2 HH7]
9] $8 AA AN FAEIE T, 3t 7R
2e] 93k3l= & A39] ASE 2AIE R 75
UL ARt $-3to] A AAFE RABIHEH-
AF Lo Atgtge} $-31px A} 22 uhy
o2 ZABEH.

4. PEHE
Hd $3pA7HE 47] St AdFULE A=
28+ 1°C, 60%RH, 16L:8D 27| A 2417k & 242

ohe Sl $39d 439 28 2Abse 7]
47 QBLE A7) sisko] Az $2WE PR
A Bt A gl YA mashe] F)AA
Aen} o34 748 Wl=g dyes $3EE
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e W 2700 Saksle 43 BYsEA 1
278 243,
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AHgAY 2] #5378 16L:8D, 12L:12D, 8L: 16D
2 77 e 2336 24417 Fodell £33
23 Abrellvbade] 74" AASE 2E 226N
Aoz AAde 7HE & ¥ ER 2o 5
7172 W B 71E AR A 357
16L:8DlA] 161.8£10.7, 12L: 12Del|lA] 145.8+£20.5
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I3 8L:16DY o 128.5+19.67=2 #F37] 16L:8D
g 7HA gokeh 2Ey ERGel = 2E S F43]
MA 7}y ZHAaER D ARG 50% ez 27 3)
2rqjcir} A& 109A74A] Faste] 1.3+1.9, 4.4
+3.1, 9.6+10.1702 zZ+z+ A 47} Ao} (Table
1).
7144 geleld Ak 16L: 8D 2o A 38.8
WA, 12L: 12Dol| A 35.0704], 28lx 8L: 16D U
30870 2 =¥ A gl 7P 9km ARG ol %
FAE Fas 27 Bgoy AAA AL Z Aol
7} gldet (Fig. 1). 28|31 7| HA] g2 71599 &
= Zbre] 279 16L:8D, 12L: 12D, 28] 32 8L: 16D
ol S}z 7tz (Y}l 3.0, 5.0, 10.0%0)gl o™

Table 1. Fecundity, emergence rate, and Mean number of parasites/per host egg by T. dendrolimi, at three different

photophase for 10 days

Photo- | Days after initial exposured/one host egg lzlrﬁr?laerrlgrz:(r)l-c(;f Mean no. of
phase 2 3 4 5 6 7 8 9 10 /feggcard Progemyiege
16 161.8+107a 13.7+154 644£134 255161 185420 146250 12325 106240 123346 13+ 19 2582+2431a 3351482
12 1458+205 2291 70 5561221 284%10 148448 117480 186+4.6 109482 121493 44+ 31 2645+2489a  325+423a
8§ 1285196 24 £174 747+ 24 333451 218430 193+18 188471 75+44 174453 964100 307.6+3274a  355+377a

Column means followed by the same letter do not differ significantly at the 5% level of significance based on a one-way ANOVA

(Duncan’s multiple range test)
a Mean no. of progeny/one host egg (Mean +SD)

For each test, 24 hrs old 50 females exposured per A, pernyi egg card which glued 12 eggs for 24hrs and changed with new egg card

every 24 hrs. Each test was replicated 10 times.

Mean no. of eggs laid by one female

5

E16:8 Em12:12 £8:16

6 7 8 ] 10

Female Age(Days after Emergence)

Fig. 1. Age-specific daily fecundity of T. dendrolimi which reared A. pernyi eggs under three different photophases.
For each test, 50 females T. dendrolimi exposured on one of A. pernyi egg card, which glued 12 eggs and was changed with

new one every 24hrs. Each test was replicated 10 times.
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29l zkoll 78.0, 80.0, 80.0% = 2713t ¥ 3 x}el) 7.0,
8.0, 3.0%=% ZAsle 7| Eo] yolzer 2 F o}
Al ZHA3ke 36,7, 28.0, 25.0% 2 71 EH A 4L 71F
o] oAl FIlEtd . ZAF BEARE ] 109 Aol =
95.0%, 85.0%, 76.7%= 8L : 16D FzAx] w|mA
7H w2 Z1ES 2o} (Fig. 2).

AR or FF7] 27 wE Z|AE P ARES
2ol AAEE ALt nE FHE o) E S
oA Fz7e] 7|AGF Felx ZA L WA
ok} (Table 1, Fig. 1). 8t }x71& 16L:8D= 3}
of QlFde] 7AE =3 3UATIA] AREE
of WA= Z|AHE AL AbRrolviuladel A9}
Zrol Agel 3 dFUF 106.870=2 7} o
Ui ER, AA Gl AR Eel] Blsle 25% w3
20% o) 2 ZrA3he S E 4 vk (Table 2).

2. 232AY

Abeoljutulalel A &} 7] et} A 3182 194}
off AbEsE FlellA 7MW 42.1%e1 1, 1F F7F
dted 2~4dA AREE Abgadz HEe] 938 H
I 63.5, 80.5, 74.0% 2 ¥lmA %A Jelgton o
2 545~721%2 $AFsHA =AHE Q9 (Fig. 3). «
&2 A A H$ $3Eo] 84.7%= 7}
A vebda 2981 52.2%, Aol 16.8%=
A=l )} (Table 2).

AFYeI N k7 F S3E

PN o3 ofd

18:00~20:00~] A}
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o

Z 3 3 X Vol. 38, No.2
Table 2. Mean number of parasitoid parasited in per arti-
ficial “Bag-form” egg which exposured for 24 hrs. to fifty

of T. dendrolimi which have three different ages

((st)a Mean no. of progeny ~ Mean no. of emergence
I 106.8+28.0a 90({; 3626(321
2 26.6417.5b 13(2 2”{1193)-2b
3 2134 5.2bc 3(*? 6i'765-;bc

* Age (days) means the days after emergence and 1 means 24 hrs.
old one.

For each test, 24 hrs old 50 females exposured per artificial
“Bag-form” eggs for 24 hrs. and changed with new “Bag-form”
eggs every 24 hrs.

Each test was replicated 10 times.

Column means followed by the same letter do not differ signifi-
cantly at the 5% level of significance based on a one-way
ANOVA (Duncan’s multiple range test).

The values in parentheses means total percentage of emergence.

o] 9} 04:00~6:004] Atelel] Zbz} F 43.07/04 9} 61.2
MAZ 71 g2 $3piAE 2 $ slgden 0500
Alell A 21:00A] F2+2 06:00X150A] 08:00X]e] 7;A
sllohzl 10:004] o] % 3)E-E gk 21:004]6)A] 05:
00A] FoF2 20:00~22:00A1e)] FHAdiedont 7 ¥ %

100r
o
agok
(&
QBOP
3
2 70 }F
)
360-
T 50 F
N
'g40F
©
§.30r
!.—20-
o]
R 10 p
o ']

3 4

5

6 7 8

Female age(Days after emergence)

Fig. 2. Percentage of unparasitized eggs of A. pernyi by T. dendrolimi female. Females were exposured into three different

photoperiods (16L : 8D, 12L.: 12D, 8L: 16D) for 10 days.

For each test, 50 females 7. dendrolimi exposured on one of A. pernyi egg card, which glued 12 eggs and was changed with

new one every 24 hrs. Each test was replicated 10 times.
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(38:16

5 6 7 8 9

Female age(Days after emergence)

Fig. 3. Age-specific daily emergence of T. dendrolimi reared on eggs of A. pernyi.
For each test, 50 females T. dendrolimi exposured on one of A. pernyi egg card, which glued 12 eggs and was changed with

new one every 24 hrs. Each test was replicated 10 times.

100

"Bag-fo m"

Mean no. of emerence/ Artificial

20:00 22:00 0:00 02:00 04:00
Timethrs.)

06:00 08:00 1000 12200 1400 18:00

Fig. 4. Diurnal emergence and sex ratios of 7. dendrolimi reared in vitro.
In vitro rearing for the test was carried in 16L : 8D photoperiod. All adults emergedwere checked every 2 hrs. during 24 hours,
and replicated 5 times. One “Bag-form egg” which used has 12 artificial eggs.

AR 7L 6:00A1742] Z7behed ek (Fig. 4).
I &

1. AEtEE

Baig#} Smith (1993)% Trichogramma minutum-& +
Ato g 713 NAS5e 27 W wde] UdxPH Ak
2 (fecundity) 73 33 Q212 AF DA o) hale] x4}
B 13t v} glc}h. Wu et al. (1986) % T, pretiosumel| 3
stod At dol] WE 2ALE 3lglow Baier ol
(1992)-& A T pretiosumol] 3 Atk A3FE A}
B8 vl gich o3 AFEoA fRE K Gl

W B ARE g3 I F A&t FElEH
e Ao® BIsigeh £ A A3 &
Abpolupipetel AlRbshe Z¥E ARl

U GgnE FA3 gasidch o
F2 Z1FEE] AT =276 wel SyEFe
\Feto] ojgkg wtor B3] AIRME 4 9ly WA 7]
F7k AFH AEd AR Lol HE HY Aol
of 7ha W ARE e Adelx dAEE R
2 38 & & dAS 2 AT Fe FEF A
Hdefrteldle Mz HdiH oz el vz 3 A
3}2%] (Partridge and Harvey, 1988) o] 2o} #3353}t o]
e & A&HA 2APLE aleof A
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BF7] 2719 zlelel whE 3ol AR
e ARS8 AAdel FF7] 16L:8DeA
we Alete 2 2 gle] 12L:12Dv} 8L: 16D

25 vlwrb Hedo AAHos AT Aol
D AE B P S EE SRR S
A& Calvin et al. (1984) 0] T. pretiosum-& Ao = o}
3 BF7) 27NAM AAAH oz T o]t ¢l
oS3 shglem, 5 2 vl WAl Fol
A oo web B371e A3el ot B4
Zh i AsHel| Zpol7) Wz glom oiul Fxie] A
oA 2FRL Fre] ZviEE A Aoz s
olg{gt AFAAES wET W HEFUHe AHem=
Fa719 zpelrt hFle e =ZA JgE F
2] kolM AbRRe] Aolx iy ez B £ UATh
ot AR el wisted FAZ FAE Ve EHE
o) AlreE ARG 5oz AR dfel U4
Moz yrepxl Azlelw AlAdells THA| 3] E-H o
AAAH oz Azbe] ZFo| uwhel AL MM 3] ZFAs)
t A%E Bad

7)ol Zpol7b fFokHel WAy Aol 2] A
gt F2 deoe Aol o FF71E 16L:8D
AT #E ez ARE fr=s)
Abpolurfetel A g} Zho] A Ade) 7}
A3 A4, AA A= FAS FrE
B2 o] 2 AAE dFUE o] 83 AAULE
Z49, Ooencyrtus kuvanae2] A}2r73 kol Mz 29 2}
HEE ARREE StT F 9UARA] FA3] A
b o DU AR ow dagd A
e A3ES B9t (Lee and Lee, 1994). o2&t ZA 3}
2 Hot FehHoME Abelvpilada) ql g o
sle] FARSE Aeke Bedles gl

fo

clo ¢

ot 1L
o B o

t‘>’
>,
4
ttjo
ok

2. R8AY

Aol blarel o] Yl AE $aee 195
A Fh WAL, 25 F7hske 2405 AR A
woputatzREle] S8l wmA A vehte
o ol %z A4 fAIA ZALE W, Qpatel A
£ 3o A $3hgel 712 ¥ LiERdel (Table
2). Sl HE A Abrebide Ae 2706 A%
Aoz AR A F374E AAH A
QA UEE H FaAAL W] TE T} 30
4Edntn A= A% NFLE BT U
s e sald v Qom o2 A3 Wrow
ke Te Aae dejel 271Y 4% A4
7b astEA Sage @A Foldsh oY A4
g AAe] Sl ARFHRE A4 A7) Fol
Mo 7% FF F 297 olFe] 4FAe S8
£ 430 27} He Aew 42 315 (Thrope

Vol. 38, No.2

and Dively, 1985). &9 3] A49= ¢ 3%
L0
I

Moz AP Al MY ¥ $IHEE nY
FA-AA DAL 27 Faged of 2 AP A
AU Y Aol ARSI} AL A 40

Ay AR 43) DA A AHFEA] FE3e= AR}
Wl AFez 93317 X3 g A g9 &
At A A3 Al AbRpeviale] oAM=
A 2070 A o]/de] AT w AHAH o=z 31 &
S 93 60~700] whelr} M A WEz 2AME
b QlFdel s axRo W Hxel 400 ng] o]
2ol fA|Eolof Bl Aor FAMFHG(EE FH]
). & Abrellvid 2 Adr|Fu 3 dellade
AbatEl 8] 7t F)Fel Al o] WA -3t E 93
Fe Aoz g & £ 2dch aep A3 $-
388 Fol7] Y3l HAAL ARSE ZEF V)
Aol Uxel »2AIZHE Ak el 2.
4R 7F AF7) F 24w 2ARSE $30 e 7]
AEL 7|58 AT A5 7B #3043 olF v
Aag ot SAIZMAAIE & zlol7} gldlem I &
FA3] FHadte] 2243 Fol= FE53 Fol& YE}
Wed ol HHF 758 HE AF AR Fo
Zb A3 ked 8AI7E ove) TiR-E AlEhslE S
& = AR o) AZFH 7} F3tololA Z|AH B o
£ gkl E5)17] o & (Vogt and Necholes, 1991)
olg}al A 7+=ct
w3 247 34 AL E W 04:00~ 06:
004 Abolsl A 7p ghe AAA $EEAT A
16:00-20:004] Apolell 7 vebten] of & 5
Yoz grastes AR ok o2 AFE &3
o] $3% ohE YRE 23BIAAY UE A
F9 AR wol S3hakn ARMARAE 2L A

K=
=

o2 Yepr fARE Z)AEEe] dRE gk
53l B3] Atgte|v} AAEFEo] b U
o] o]Fo|Alt}= M 31 (Vogt and Necholes, 1991)¢}
= 722 e vepd Aoz oldE
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