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Developmental Performance and Parasitism of Trichogramma chilonis

Ishii on Eggs of the Oriental Tobacco Budworm, Helicoverpa assulta

(Guenee), and the American Bollworm, Helicoverpa armigera (Hubner)
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ABSTRACT: The parasitism, development time, hatchability, and progeny production of Trichogramma chilonis(TC)
females developed in eggs of Helicoverpa assulta (HAs), Cadra cautella (CC), and Helicoverpa armigera (HAr),
repectively, were compared with those developed in reciprocal eggs at constant temperatures of 25=2C and relative
humidity of 50~70% under 16L-8D. Developmental performances of TC reared in each of the three hosts on the
following hosts(host tested) appeared differently, and were affected most by the size of the proceeding hosts and test
host. Among the parameters parasitism and progeny production were affected more than others. Parasitism was
significantly different between the treatments, lowest in CC-HAr(10.142.05%) and highest in HAr-HAs(47.042.09%),
and the hatchability showed similar pattern. Development time as well was shortest in the CC-HAr where previous
host is smallest and test host is biggest. The highest number of progeny production of TC was observed in
HAr-HAs(93.946.87 wasps), and the lowest was CC-HAs(18.4+£6.36 wasps).
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T Y RoA B Qi) & e A= o o 7
FIRE 19528 o] A7 HAE a8 os & 4= e
X)710]ck. Choi ef al.(1975) T} Han(1993)2- 8~9Q9] 112
Tloipt B 0|82 Tichogramma .2) WS Ak 31k

e I Trichogrammatidae):  ZH A} (Chalcidoidea)
o] &35 804 62052 XTI EF-22 Ao] 02~
L5 mm9] 2% FZo|c}. o] 7} WHL(Trichogramma)
2} Oligosita®) T £0] Z+Z} 1453} 110302 iy}
A\ 9] 40%E AR ST, Trichogramma= T2 WF
9| dofl 7S, e, wER, =R TR ER
AR E 59 Yol 7|AeHPinto and Stouthamer,
1994). £ vtaloll= ST, australicum), B2
W(T. chilonis), BZDE(T. evanescens), YBELHT.
Japonicum) 5 4%0] A& 7| =] i1, vfjulFUE
(Chaetostricha aurulenta)Q} WHELLH(Paracentrobia
andoiyE S| ddRe] F 7F0] 7| A= YtKShin &
Yoon, 1994). Trichogramma= *§%2] 7] 02~03 mm
ojm T J2 ke 2 2Fo] 03~4 mm] 7|5 &of
71483t} o] Trichogramma= V¥R 352 543 A=
A AR A AAF SR 93,2009 had] 53R
| o] 8= 3 Qlrh(van Lenteren, 2000; Wang and Yang,
2005). B Sitotroga cerealella), S (Cadra
cautella, Anagasta kueniella) 52 ©|-83}] A5, AR
= U43Y 55 o83 RASTIeE A= rk(Flander,
1930; Smith, 1996; van Lenteren, 2000).
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(Boo and Yang, 2000), L[ 25:-0] AHFo] gt Al
9 AR HY AN Gorman et al., 2004; Abdel-lateif and
Hilker, 2008; Strand and Pech, 1995). 7|2 914z} 7|20]
2=8(Schmidt, 1994; Sen ef al., 2005), AAEE AR R=
%%(Schmidt and Smith, 1987), W-2-<&%(Bai ef al.,, 1995),
£-3}2(Corrigan and Laing, 1994), AJ8|(Pavlik, 1993), 4=
(Corrigan and Laing, 1994), 7|44 2 A3 A)(Bai et
al., 1995; Hassan, 1993; Pak, 1990; van Dijken et al.,,
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WAl A ©]-8{(Chandish, et al., 2009), 373 ZA
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(Grenier, 1994; van Lenteren, 1991; Li et al., 1988) &5
W2 A7ATEC] GEF VA S0 TSk ol
oy olg FHHeE b 2752 BA gk o™
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Table 1. Summary of overall performance of Trichogramma chilonis in each treatments

Treatment* " Parasitism Hatchability Development time Fecundity
(%) (%) (Days) (No. Of Progeny)
HAs-HAr 27 35.7+2.09 b 87.2+2.90ab 8.57+0.244a 5874595 b
HAs-HAs 23 15.142.26 cd 80.3+3.14 be 8.72+0.264a 23.2+6.47 cd
HAr-HAr 32 19.9+£1.92 ¢ 84.0+2.66 b 7.90+0.224a 45.4+5.95 be
HAr-HAs 24 47.0+2.21a 96.0+3.07a 8.00+0.258a 93.9+6.87a
CC-HAr 28 10.142.05 d 70.9£2.85 ¢ 6.62£0.239 b 42.0£8.16 bed
CC-HAs 17 20.242.63 ¢ 91.0+3.65ab 8.56+0.307a 18.4+6.36 d

Numbers not connected by same letters within a column are significantly different (Turkey-Kramer HSD, alpha=0.05).
* front letters represent abbreviations of the hosts on which Trichogramma chilonis were reared, and followed are the hosts
on which performance tests were done. HAs=Helicoverpa assulta; CC= Cadra cautella; HAr=Helicoverpa armigera.
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o ARSIHEA 018313k Y] §AIE AR AR
Z=bH M Cadra cautella (Walker)) Z((F)W )&
7|52 ol g3igirt. Algtel ¥ 29 o[y & 25~307HE
A2 EehaT B2 x 15 9 anyoll War, $3is vhe
LTC 43 @ A 20] Yol ARIES siglon, A%
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31 $EoR dojFa 190] A F Fohjo] A2
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g Aoz Az

7\dE

7IBEL 7 W& CC-HArY 10.1£2.05%0014 714
£ HAr-HAs 9} 47.0£2.002 Vel A 7t {-oi%t
AJol& Bylow, 71et Aoz HAs-HAN(35.7+2.09%),
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&2 7150 o] dn YR AeE 72 &4
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1994), E5F g9 AL 2402 tlFo] A7|E £4d}0
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£ AFollA o83 & &2 FHlibio] AE 046 mm,
seubdo] AF 048 mm, ELHUE 3 0.40 mm,
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& Z7)7F 7P AL A7 ISR Y] g9 2717}
7P & AETHCC-HANOA 7138E0] 7P LA Vel
3L, AR 717 A7) gEct
R 2R Ao 71 EC] T 2 OB VERES
] L3R (Fig 2)olM= AR FEE Bglon, W7kt
(Fig 2= A7 27|71 A3 @715 2717t 71
£ CC-HArA oA 7 ZAch Neuffer(1988)2} van

Dijken et al.(1986)2 TC2] 7|HEE 70~ 80%= S48
AaiA 715 & 1043 A 1919 wlRo] A3,
TrichogrammaZ At AM&31H 7]550] gt dEido] Eof
A BFE B o] @& Sol7] Yaide Al
$5 U7 g gEE 3jof sin, 7155 HHSFE Fo]
g 9 8}t (Hassan, 1990; van Dijken et al., 1986). £ 0]
A 715 25709 TC & ulele] HI&= AFE 31ied),
Neuffer(1988)2} van Dijken et al(1986)7} A|gg vl-&5 .t
259 HE 713 gol Yobd 7EE IuE e Ane
Uehd Zloz Hoju], 2H7|Fet AH7|F7} 2 19
71 E8(HAs-HAs: 15.1£2.26%; HAr-HAr: 19.9+1.92%)°]
th2 wj(HAr-HAs: 47.0£2.21%; HAs-HAr: 35.742.09)¢]
71AE0] B& Aoz e Hassan(1990)3} van Dijken
et al(1986)9} FAReE ATbE Aglck 2FAT @2 A8
FHEo| 7|AAE] 7158 BAElE E22 o9 Sl
o}3]] ABRS WO m(Turlings et al., 1990; Turlings et al.,
1993; Vet et al., 1995; Vinson, 1998; Takasu & Lewis,
2003). 7RSS o]0 e B9 Y53 NG L
5718 o|g3) 7155 ERthe AR Hustal 3loiA]
(Turlings et al., 1993; Vet et al., 1995; Vinson, 1998) &
Ao veld BT dizAo)Ed), o & a7t
F& el 71538 A7) dizel TCY 7158 B3
3h= o] Aol AlFdTo] YL vl Yk Ao
2 gk =31 715E BT Agole 78] Hol
A= @Aro] VepdthBourchier ef al., 1994)= B 317}
ght), 2 AFolAE ojgh e A4o] Urehtx] kot
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Fig. 1. Percent parasitism of 7. chilonis in each treatments(F ratio = 41.4638, Prob>F = <0.0001). legends: 1=HAs-HAr;
2=HAs-HAs; 3=HAr-HAr; 4=HAr-HAs; 5=CC-HAr; 6=CC-HAs. See Table 1. for abbreviations.
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Fig. 2. Hatchability of 7. chilonis in each treatments(F mtio = 8.5122, Prob>F = <(.0001). legends: 1=HAs-HAr; 2=HAs-HAs;
3=HAr-HAr; 4=HAr-HAs; 5=CC-HAr; 6=CC-HAs. See Table 1. for abbreviations.
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2 Ve, o]0l CC-HAs(91.0£3.65%), HAs-HAr
(87.2+2.09%), HAs-HAr(84.0+2.66%), HAs-HAs(80.343.14%)
O Wobg ot o3k 259 Aol vehR] gk,
7P We 05190 Wl el CCHArE 70,942 85%2
AR)7E AATKTable 1, Fig, 2). oo ZH& $318-2 Nadeem
and Hamed (2008)0] 2313t 94.4%, Abera e al(2002)2]
81.23=2.44%2} -FAISICL. L& 220] 39 A2Ad 9
AN HY-S W3|(Abdel-lateif and Hilker, 2008; Strand
and Pech, 1995)3}, 7]28-8-2) dof thsfir e HAHH
AR gdo] fx "ok Zo] & H (Gorman et
al., 2004), Abdel-lateif and Hilker, 2008)2} K 110} olsha
Maduca sexta G0l 73t T. evanescens’= 2F 36%7} XAt
Shhar 3k B gTloflA] 935180 70.9£2.85% ~96.043.07%
2 54 vERt iy gt gehiub 2] 749 TCo
e HERkE-S RolRh= oh= ACE BRItk Trichogramma
59| 7IBBEE 7159 Holsde EHEYLE o] oA
ke A4S Holk: 9% 9riStrand and Pech, 1995).
EGE & Aol CC-HAr Hejofa] $3hgo] 71 Woks
), 27|50l AHA A o] FAg ahg AkkEA
Lt, Grenier ef al(2001)0] B3l ule} Zo] 715:9] Ulg-Eo)
o 2REHZ] Rehs A9 2 YR 34 A 7R
3 HuP)7} BA] ke dAol JeRtS 7isAde) ok

K77t

8717~ 43) CC-HArol| A 6.62+0.23942 7}
7 gskon UmR HEoxe Ay 7k Zpolzh §isich
(Table 1, Fig. 3). ¢|8]3t A= B Angoumois grain
moth, S. cerealellayE ©)-8-8) AIB3} Abera er al.(2002)2)
AH25C o)A 10.0Y) & Nadeem and Hamed (2008)<]
HIK(13.09) Hr} of 3~6Yo] B AR Algdl 0|83t
71F7F 23] 7RI Aeg Helrk 2 Ao AlEY)
Z2 gk o] 83k HAs-HAs, HAr-HAs, CC-HAso))
A W8-717to] ZFzk 8.7240.26 9, 8.00+0.258, 8.56+0.307
AR 7|1E2 FojupiS o]-8%F Nandihalli(2003)2] ZAat
(8.6:0.19) AR g ot

Al

Ao whE TCO WAFE 7|WET FAS A
R u(Table 1, Fig. 4), B¢ A5 71453
7o) o 47} ) ko W &2 7l o) ulagd
o] o]go2 o|ojHtKSchmidt, 1994; Wajnberg et al.,
1980)T Hskal glon, HAZES. Juba o g TCO] 7]
77 2 sjell # mlel} el ket A ekt
L, 7150 Yg-Eol o ARER] Eils B¢ 2 vF
A A 71880 f5-2 Ad7)7t HA Zahe d4do]
WEPATHGrenier ef al., 2001)3L &2lA Qo HAjgke
7E, $3H8, =TI SOl 7MY 2 20 E UeRd
HAr-HAso) A 714 =952.5(93.946.870}d]), Nandihalli
(2003)7} Ragk S8UfETE @otth ZlEl AgdA=
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Fig. 3. Development time(days) of Trichogramma chilonis in each treatments(F ratio = 9.9634, Prob>F = <0.0001). legends:
1=HAs-HAr; 2=HAs-HAs; 3=HAr-HAr; 4=HAr-HAs; 5=CC-HAr; 6=CC-HAs. See Table 1. for abbreviations.
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Fig. 4. Progeny production of Trichogramma chilonis in each treatments(F ratio

1=HAs-HAr; 2=HAs-HAs; 3=HAr-HAr; 4=HAr-HAs;

Fig. 5. Picture of eggs of Helicoverpa assulta(upper left),
Cadra cautella(lower center), and Helicoverpa armigera
(upper right).

16.6516, Prob>F = <0.0001). legends:

=CC-HAr; 6=CC-HAs. See Table 1. for abbreviations.

HAs-HAr(58.7+5.95), HAr-HAr(45.4+5.95), CC-HAr
(42.0£8.16), HAs-HAs(23.246.47), CC-HAs(18.4+6.36)2]
202 Wajgko] Zo}S9h HARHASA 71 £ 2
e o AL HA 7139l Seuby AolN s
A2t TC7} Qo] b ol AT Weol S8 Foks
£ 7HA3 gl TR ol B LR AL BoR
I glch
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