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ABSTRACT: Fall armyworm (FAW), Spodoptera frugiperda (J.E. Smith) (Lepidoptera: Noctuidae)
is an invasive insect pest that has become the major insect pest of corn in Thailand. The study
of diversity and relation among natural enemies and insect pests is the key fundamental basis
of biological control to implement for integrated pest management. Natural enemies, such as
egg parasitoid, play an important role in the control of FAW. This study aimed to survey the
natural occurrence of egg parasitism and determine the efficiency of egg parasitoids in FAW and
the biology of Telenomus remus Nixon (Hymenoptera: Scelionidae) under laboratory conditions.
The experiment was conducted at National Corn and Sorghum Research Center, Pakchong,
Nakhon Ratchasima province during May 2020 to October 2021. The amount of 264 egg masses
of FAW were randomly samplings for four consecutive days. The result revealed that there were
at least two egg parasitoids; T. remus and Trichogramma sp. were found in periodic field surveys
and played an essential role in the controlling of FAW. The incidence of parasitism by T. remus
and Trichogramma sp. showed effective parasitism at 45.70 + 2.77 and 10.20 + 1.589%,
respectively. Biological study of T. remus indicated the development period of the egg parasitoid
from egg to adult was 12.48 + 0.14 days. Individual female gave 146.35 + 14.45 of F. progeny
with a male to female parasitoid ratio of 1:2.74. The longevity of male and female parents was
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7.57 £ 0.53 and 9.26 + 0.38 days, respectively. The result of this study revealed that 7. remus
had an increased chance of developing as a biological agent to control this devastating agricultural

pest.
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Figure 1 Egg parasitoids on egg cluster of fall armyworm, Spodoptera frugiperda: (A) Telenomus

remus Nixon (Hymenoptera: Scelionidae) and (B) Trichogramma sp. (Hymenoptera:

Trichogrammatidae)
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0.4 mm

0.2 mm

Figure 2 Adult of Telenomus remus Nixon: (A) female with dark femora, tibiae and antennae

has four-segmented club, (B) male with pale brown femora, tibiae and antennae no

detected club and (C) fore-wing is slightly more than 3 times longer than wide and

margins are sub parallel (Masner, 1993; Cave, 2000)

luvesiidonuounssfininnaegaiiiy
Iannuvasdlnedildlésunisruaisieadida
wuasdngiy Swausioan 264 ngu Sodidus
nMadoulvlundaznaunade 55.90 + 2.88% il
AMNLANANEENHTYEARN9EDaA (P < 0.05) AU
ﬂaﬂwﬂmﬂmmuau (44.10 + 2.88%) (Table 1)
L:,JawmimLawwulwamaammwu (Table 2)
wuin usadeuld Trichogramma sp. Oeulalet
LaaEJ 10.20 + 1.58% Iusumvw T. remus @14138

Jeulaldunnninede 45.70 + 2.77% (P < 0.01)
agnslsfinnu defiesanansunulsssnsldves
Ridefidsauanfiulatisiuiuieay 14,657 e
nuwpuiDeuludiuin 6,209 @7 Wuweudsuly
Trichogramma sp. $1u2u 1,197 @1 Aedu
19.28% uay T. remus 313U 5,012 ¢ Anduy
80.72% lneensnaiuvesuaudeu Trichogramma
sp. Aolaulleu 7. remus JAWIAY 1:4.19

Table 1 Average percentage of parasitism on egg cluster of fall armyworm, Spodoptera frugiperda

Parasitism Mean + Standard error (%)
Parasitism 55.90 + 2.88°

No parasitism 44.10 + 2.88°
P-value 0.041

** Means within the same column with different superscript letters differ significantly at P < 0.05

Table 2 Average percentage of egg parasitoids on egg cluster of fall armyworm, Spodoptera

frugiperda
Parasitoid species Mean # Standard error (%)
T. remus 45.70 + 2.77°
Trichogramma sp. 10.20 + 1.58"
P-value 0.001

** Means within the same column with different superscript letters differ significantly at P < 0.01
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Do T. remus a1y Trichogramma sp. wag 4
visdiuldgniden wud d9wiunguluniunis
TuunUszanvintu 90, 112, 16, 36 ag 10 nau
aud1nu Ay 34.09, 42.42, 6.06, 13.64 waz
3.79% Uy (Fisure 3) le@nwseaziden
yosmadeuldnduiferturesunusis 2 viia s
U 46 NgN WU weleu T. remus @13750
Joulaligefs 61.35% luvugil wnudeou
Trichogramma sp. \Opulaliiies 32.62% (Figure
a) Mndoyadenamiigiidiui wdeu 7. remus
mﬂiuawamwiumimsmlsusummLaawuauﬂ'ﬁuﬁ
alwaanegalaandunudeu Trichogramma sp.

Trichogramma sp. ag (5)

50
40 1 3409
30 4 |-

20 4

No. egg cluster (%)

13.64

3.79
=

C A

B A+B A+B+C

Figure 3 Percentage number of egg cluster of fall armyworm, Spodoptera frugiperda parasitism

by different characteristics of parasitoids.

A =T. remus, B = Trichogramma sp., C = no parasitism, A + B = T. remus + Trichogramma

sp., A+ B+ C=T. remus + Trichogramma sp. + no parasitism.
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(Pinto and Fernandes, 2020) uwauidoulad
T remus 3uduusasdngsssuenafisinmeddny
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n51u bio-agent ilomuANTUBUNTETIINA
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lunivauisnmlunamaneUanudl (Colmenarez
et al., 2022)

Famenvasuaudeu T. remus
NanN13ANYNTIRvOIWAULTEU T. remus
Magaiglyvesiidenusunszydnilnaaieyn
WU weudeu 7. remus @1ansalasgLiulansu
WHInlA diauinsvesszegly fMoeu LagAnua
U & v & o . = o
unseadudnduie (Figure 5) lnuszozlaties
wndeflonedeiais 12.48 + 0.14 Ju (Wdy 12-14
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Hu) dudutownudounaiuazimadoqlssums
weiugiiongdoiade 7.57 + 0.53 Yu (fide 2-14
Tu) wag 9.26 + 0.38 T (Wee 8-14 Tu) MU
dmuiaudutounufounaiuazinamiouigns
flengdefunniieds 27.76 + 049 Ju (dy
26-33 Tu) udz 34.84 + 0.73 Tu (Wde 31-44 Tu)
AwE9IU (Table 3) S1uaugn F ﬁléfmﬁa 146.35
+ 14.45 f1 (W 76-297 #) ineilade 39.00 +

5.75 1 (Rde 10-95 &) wendlewads 107.26 +
9.16 i (fidfy 55-202 ) dldnsredrumagrolne
Wewihiu 1:2.74 (Table 4) lnaffiudomnaile
anansosldlaluTuwsnudsannlasunsuaniug
Wiy 66.91 + 8.16 1 (Figure 6) uagslald
anaudugsuiaudl 5 wie 41.35 + 8.91, 14.70
+ 3.79, 13.04 + 4.07 way 9.96 = 4.71 67
AUAIAU

Figure 5 Development of Telenomus remus: (A) within 2 days, (B-I) 3-10 days, (J) adult stage

at 12 days

Table 3 Life cycle and developmental time of T. remus reared on egg of fall armyworm,

Spodoptera frugiperda under laboratory condition (26 + 2°C and 85 + 5 %RH)

Developmental time (day)

Stage of development

N Mean + Standard error Range
Ege-adult period 23 12.48 + 0.14 12-14
Parental adult
Male 28 7.57 £0.53 2-14
Female 23 9.26 + 0.38 8-14
Virgin adult
Male 25 27.76 = 0.49 26-33
Female 25 34.84 +0.73 31-44
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Table 4 Fecundity of T. remus reared on egg of fall armyworm, Spodoptera frugiperda under
laboratory condition (26 + 2°C and 85 + 5%RH)

Number of F
Progeny F :
! Mean # Standard error Range
Male 39.00 + 5.75 10-95
Female 107.26 + 9.16 55-202
Total F1 146.35 + 14.45 16-297

Sex ratio male: female

1:2.74

wauleu 7. remus @ansaasLaule
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10 Tu mamwm 26 93ALaLTYE (Chen et al,
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Tinduaafios 7 Yu ilegamgligedis 30 oem
waldua uaznTIawiniu 13.70 Fu fgaumndl 23
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(Pennaflor et al., 2012; Chen et al., 2021) ¢
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Figure 6 Fecundity curve of T. remus reared on egg of fall armyworm, Spodoptera frugiperda
under laboratory condition (26 + 2°C and 85 + 5%RH)
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