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Abstract: The effect of five different constant temperatures (18, 21, 24, 27, and 30+1°C)
and a photoperiod of 14:10 (L:D) h on the reproduction parameters of Spodoptera
frugiperda was studied. The longevity of adult female S. frugiperda decreased with
increasing temperature (22.4 days at 21°C and 13.9 days at 30°C) but not at 18°C. The
pre-oviposition period and oviposition period was the shortest at 30°C compared to the
other temperatures. The total fecundity egg count was 8874, 1,246.4, 1,348.9, 1,154.9,
and 1,034.2 at 18, 21, 24, 27 and 30°C, respectively, during its life span. The survival rate
of female S. frugiperda decreased rapidly after 13 days at 18°C, after 14 days at 21°C,
after 15 days at 27°C, and after 9 days at 24°C, and 30°C. On the third day after the start of
oviposition, 50% of the total fecundity was accomplished. In corn fields at less than the
10-leaf stage, the distribution of S. frugiperda egg masses was observed in the middle
and lower plant regions, corresponding to 46.8% and 41.4% of the total egg masses,
respectively. Egg masses were mostly found on the underside of the leaf blade (abaxial)
of corn (66.7%). After releasing S. frugiperda adults on May 12, May 17, May 25, and May
30, the number of eggs per egg mass was 89.9, 88.5, 126.6, and 127.9, respectively. Egg
masses of the subsequent generations of S. frugiperda were observed from late June,
and the number of eggs per egg mass was 155.8 in late June, 270.7 in early July, and
303.5 in mid-July.
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N = AR olF 5, %L WA H3E SO wes 5
Atsto] 2dqt g0l A ZE 4t Azt moiE & 4

HAF2|7} opel2)7} thS-0] Al H ofdd 2 <Ql o AT (Goergen et al. 2016). 352 FA ] o] Fot]
AR B (Spodoptera frugiperda) (VFH| = Hbgat) 2 W27 22 X0 72 Shitat 4= Q10](Zhou et al. 2021),
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20164 9] otxE]7}z2 AHulb= O]i(Goergen et al. 2016)
2018 ] 407f= 02 TAsLGITh ofAof 2] Ao A=
2018 Q1T oflA A5 HALF o]F ofHl, W=tH A, &
=, 0|QFuh = B 5o 2 w2 A = Tt (Prasanna
et al. 2021). HIFITN A= 20199 6¥ 13U AFE <
T O AS HAEHGeH o]l HgE, A 5
O] Lpap Aol A WAYSFTE (Lee et al. 2020). AHAA
ojupRe FAA SIF0 R 767 353%2] A2 7tElst
+=ll, W3t (Poaceae), =12t} (Asteraceae), 5t (Fabaceae)
o] &9 350l (Montezano et al. 2018). T 7|FA=
o wet 82, B, 548 HEHE 252 A (com
strain) ¥} B2} Tkt B2 & Hga]»_ B Al%F (rice strain)
o=z :[L—E‘%‘:}(Dumas et al. 015) = F2 254
ol msiE @ol F=tl ¥ ””7]01] T2 AHR 4
I A% 55 #otHo] BeS Asfistar, A7 l=

Tt S Gr 52 7helste] AakdS AT
(Prasanna et al. 2021). GAA R[] oJ5to] S 4=
ol otz2l7t ti&9] 7hel Fajotoll A= 242} 45%2t
40% (Day et al. 2017), oIt} @ mjote} ALkl A ZF2F 32%2
47% (Kumela ef al. 2018), HHto] o]0 A= 12% Ak
(Baudron et al. 2019) A E= o2 B Q) gl
oA & HIZA DA o3t 44 Tofl=
19. 3%, H 2l SA|tof| ofste] FA7HA] oot Fol4to]
H-8-2 60% % X 1% A TH(Heo et al. 2021).

—i-%LHOﬂE 20199 o] % ojd A AAm]LR o] vl gl
w2} Seo et al. (2020)2 AT =S o83t JF olF &t
S FA5F A, Jung et al. (2020b)2 5= 2] <ol A] @ﬁ]
= EfS o] g3t A% ‘ﬂE‘ﬁ%Xh_i@r 3501] g s
A B S {5 HAAT] 5 Sto] AF 494

AAZo] AT = Q& Aoz zﬂﬁ]‘cﬂ S ™, Moon et al.
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Ovipositional characteristics of Spodoptera frugiperda

5 AN

et )
Lo} Atgt 42 gAS 9.1 TR IS 0]85lo] EAE
A (ANOVA)= AAISFAL 1t Bl = Tukey A7

EREEE

e Az

2o mE GAAENRE AZFC] gt Al 7|7t
< Table 17} 2tk A 459 782 18°CollA 19.2,
21°CollA 22.4%, 24°CollA 20.4Y, 27°CollA 19.0¢ 2
30°COlA 13.9Y0]2. 21 (df=4, F=5.66, p=0.0121), 5
2 S L2 18°ColA 17.1Y, 21°COflA 24.09, 24°C
oA 23.7¢, 27°ColAl 18.2¥ H 30°CollA 14.6¥°]13
T (df=4, F=7.21, p=0.0053). 4RI} A £ 2%
21°CO|A] 30°C7HA] &7 =24-% ZolA th Schlemmer
et al. (2018)< 18, 22, 26, 30 & 32°Cof|A] &= =go] ZF
7+ 16.6%, 11.8%, 11.0¢, 8.3 9 45902kl BHI519]
O 1, Sarkar ef al. (2021)2 18, 22, 26, 30 & 32°COllA &
71 o]l 217 12469, 11.11Y, 11.0Y, 9.519 ¥ 7.14%
2 2 XA Aol vlef 2ol mEt 3~119 A= At
YA Barfield and Ashley (1987)% 21,25 @ 30°ColA Z¢
7} 16.8~20.5%, 14.5~19.04 11.9~12.9¥°]=tL Eﬂﬁ}oﬂ
2 AL Ao} vtttk A S 75 Bol &
of w2} Hakoh=t, &4, g, 3, EUtE, H3lE 4% ‘-11
o|2 sto] AR A AT 2 27t 7.5~1621%,

Table 1. Adult longevity (mean+ SE) and ovipositional periods (mean + SE) of Spodoptera frugiperda at five different constant tempera-

tures

Temp. Al Pre-ovipositional Ovipositional Post-ovipositional Longevity of adults (days)
(°C) period (days) period (days) period (days) Fernale Male
18 13 5.2 +1.52ab? 10.5+3.91a 3.5+4.03a 19.2+6.35a 17.1£9.30bc
21 27 4.9+1.80ab 11.0+3.55a 6.6x+5.64a 22.4+707a 24.0+£541a
24 13 5.2+2.35a 10.7+£3.47a 45+3.45a 20.4+5.73ab 23.7£6.93ab
27 12 5.3+2.38a 8.9+ 1.83a 5.1+5.07a 19.0+£4.02ab 18.2+8.08abc
30 22 3.5+£141b 5.7+£2.22b 4.6+3.49a 13.9+4.43b 14.6+£5.01c

"No. of individuals tested.

2Values followed by the same letter within a column are not significantly different (p>0.05).
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13.01¥, 9.33~11.4%, 9.24~13.04% X 16.22¥0|2 oW
(Wang et al. 2020; He et al. 2021b; Wau et al. 2021), Q154
29 248 e dA AT THL2 8.6~16.6LE
ThFSFATE (Pencoe and Martin 1982; Jung et al. 2020a; He
et al. 2021a). EZH, QAN 50 A% 7154
29| BSA 1 whet 44F o] Dbttt (Barfield and
Ashley 1987; He et al. 2021a).

AR o] At A 717EE 30°Col Al 35U = TS &
ot 18~27°CAlAE 4.9~5.3U 2 H|SF Tt (df=4,
F=4.12, p=0.0316). Wu et al. (2021)} Jung et al. (2020a)
2 25°CoA 242 3.37~6.09L 7} 4.2~5.09 2 H 5}
O™, Schlemmer et al. (2018)-2 18~32°CO|A] At A|
ojupre] Ak A 717k 3.3~5.9U = Fot 935t A% A4
2 A&t wn|7t o] folA = AS ofnlgitial sFqich 4
% o] b2 A AyvtE o AYE 2 ZAF At
A Akgk 7 7]7bo] g2 Ao 2 wohE| Q) Algt 717F
2 30°CollA] 5.79E 257t moH S5 FrolAl= 7ol
L 18~27°C H$JolA 8.9~11.0¥2 2% 7+ foA4dL ¢l
At (df=4, F=15.48, p=0.0003). Wu et al. (2021)7} Jung
et al. (2020a)<> 25°COf|A] Atgt 7]7to] ZF2t 3.17~4.479%
3.9~6.5%, Schlemmer et al. (2018)-2 18~32°CollA] A7
Aluupre] Akt 7172 2.4~8.0¢ 0]k Hske] B
A} At ZA9ITh He et al. (20212)-2 25°COllA 1A}
&, &5, o 9 oA AN §5E AR F
G2 AA O] Akt 7|7bo] Z47F 7.2, 5.1~7.9Y, 7.04 H
6492 55 A7)0l He At B 7|FAE] whEt ARt
71Zto] FEpRItkar shelek Abt & 7172 18°CollA] 3.5
Az 7P Ao 2o wE o2 /lolth(df=4,
F=1.71,p=0.2239).

HAA T2 ZARE BE 0|4 Akgto] 7H55t
ATH(Table 2). Wt FAHY == 24°CollA] 1,3487H2 ot
E 2L TSk, 18°CollA 897702 71 A 2lTt (df=4,
F=29.14, p<0.0001). Schlemmer et al. (2018)-> 18, 22, 25,
30 ¥ 32°CoflA T4t = 247t 716.770, 972.27M, 641.2
7N, 493271 & 22447120 HAlsto] & A5o] AvpHTh
2] ict. 212} Barfield and Ashley (1987)= 21,25 & 30°C
oA Z+zF 1,510~1,9297H, 2,019~2,0807H = 890~1,33771,
Milano et al. (2008)-2 15, 20, 25, 30 2 35°CollA] 22} 761
7N, 1,5007H, 1,5717H, 1,32770 & 4437]2k2L B arsto] 2 A
T ArtE ok Gttt o]H thE A= 7§59 7174 E,
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Table 2. Adult fecundity (mean £ SE) of Spodoptera frugiperda at
five different constant temperatures. Values in parentheses indi-
cated the range of the data

Temp. g Total number of Hatching rate
(°C) eggs laid (%)
18 13 82(3;.;11{%91.3;12 873+708b
21 27 ! 'Zé%g_ﬁ '26289é?ab 92.6+6.96ab
24 13 ! '?’égf_i; '3827%)98 93.5+4.86a
27 12 ! '1(55‘;2_11‘};;67)“ 92.1+8.63ab
30 22 ! '%35‘;'92}1 ?69215?Cd 89.0:+4.76ab

"No. of individuals tested.
2Values followed by the same letter within a column are not significantly
different (p>0.05).

kg S, ASAR Ai H ARSRE 5o ek o
T Ao AAR TS FAtet 7t ohfotA B
%]o] (Pencoe and Martin 1982; Pinto et al. 2019; Jung et al.
2020a; Wang et al. 2020; He et al. 2021a, 2021b; Sarkar et al.
2021; Wu et al. 2021), Z17] TF& Az ohE Aol
AZY=] ATt Schlemmer et al. (2018)-2 22°COf|A] FA4tst 4=
7} 9722702 7P Wkl Hilste] B Al AvpH o
we 2L o)A Atgre] Eokth T2y Milano et al. (2008)
2 25°ColA BHE Al =T F4bet 47 gl 619l
11, Barfield and Ashley (1987) %= TH2 AJ@-2L KT} 25°C
ofl Al FAtet 7 Wot A At 2= 25°C FFol2t
31 5, 24°CollA] F4te 7 7 EotE 2 Ao 2
o} o Ao 7 XA 4bgt 2= 25°C HME R Ty
Atk 2= IoiAART Y] A BEES AR 4
Tt (Fig. 1), 18°CONIA 13 ©]F, 21°CllA] 14 ©]F, 27°C
oA 15 o]F W 24°C2} 30°ColAE 9L ©]F F&35H
Aotk 4L A = 18~27°Col e 931 & 5~10
A Atol, 30°CollA= 4~8L Atololl Bokom, Akt A2t &
3ol A 4] 50%7} o] Fo1 L, 18~24°Coll A=
ARt A ZF & 744, 27~30Col A= s ol HA] Argte]
90%7} <= = AT (Fig. 2). Pinto et al. (2019)2 LY Ak
57} 3~59, 7~11<2 Afolof Wty B uste] B AL Axf
o H] =531t

HSHE-2 21~24°ColA 92.1~93.5% 2 H|5I oLt
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Fig. 1. Age-specific proportional survival of Spodoptera frugiperda at five different constant temperatures.
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Fig. 2. The cumulative fecundity proportion of Spodoptera frugiperda at five different constant temperatures.

18°C2} 30°CollAl Z}Z} 87.3%, 89.0% = WS 7ZgFolqlch
(df=4, F=4.67, p=0.0219). Wang et dl. (2020)% 5~30°C
2 27K K54 5 75 HolE eoto] AR AL
T o] Balgol 83.5~959%2FL 3&6}01 2 Aot
H|Z6 A OFE =5kt

2. F30M 2] e Y

AeiAA L Aol 10971 ofste] Sa<of At
gt A& SIS A (Fig. 3), A F= F 11170%
wl, AHAA 457 ol 25.2%7F A= 71 di

SHAAL, 1994 Aol 15.3%, SHA Aol 14.4% 2 3HA
(13.5%) <= 0.2 Artstqiet, E=5h A HO 2 HE 1~382
Y, 4~69S AL H 7~8F& Gz 25K
< off Sk Holl 41.4%, TGN 46.8% L FAHel 11.7%
Arsto] 2998 ¢ A5 5= ko] th Beserra et al.

21

|

(2002)2 ZZFZAL At GHAA Y A Fo] 4~69

7] oA okl 60.4%, 8~1097101E -9
Fell 73.5%, 12~149471°ll= FHell 61.4%7F Atet= o]
s Aol whet Atgto] w2 K7t §isleitty 5hlar
Pitre et al. (1983) FHHAAMRWY AdS50] S54olA=
4~99, FFoll A= 3~9Q 0l o Hol 4ot W Ribeiro
etal. (2014)2 &55 1~897] < S FolA Abgto] 3
FEohal Barste], 2 AL Aatel vl sttt

AHAAN TS 4bet 915 AR A (Fig. 4), o
S 66.7%7} *J'D‘JHO* H, & o= 21.3%, 71
o= 12.1%% -2 ¢ SHe| AtolQlTt. Kasige et al.
(2022)-2 Aol A "I_EH/\]"-“F A& ol WA
A} ¢ SHo| AslE H-8-0] 66.1% % 2™, Ribeiro et
al. (2014)-2 S5 T A G AARLPEE] o SHo

I XN v

Ak} Hlgo] o482k Slo] 2 AL} Bl AL
Bk diAAR R Bilohs f250] 2T HolE
http://www.koseb.org 285



[— | I
Korean J. Environ. Biol. 40(3) : 281-289 (2022)

70
60
50
40
30

20

Distribution rate of egg mass (%)

Leaf under surface Leaf uppersurface Stem

Fig. 3. Vertical distribution of Spodoptera frugiperda egg masses
in a corn plant.
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Fig. 4. Distribution of Spodoptera frugiperda egg masses in a corn
plant.
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o
N g & iﬂ}o} ‘:]'(Table 3) SYE 1299 5¢¥ 17
of %

ON
e

IU

T 89.97112F 88.571=
15 25% JJr 5% 300l AR - 77t
126.6719F 127.97]= HA] 27} QIATH(df=3, F=16.49,
p=0.0009). HF T At 459] 1tk 6 oleRE T
ZE =t 649 sked] G o 4= 155870, 7 e
ol 270770, 78 F<olE 303572 &7t FokA] L
S5 ASo] g wet G & = S7FsFT
(df=2, F=24.29, p=0.0013). QeiAA v} Gy o
= 25~330711 Fo]™ (Kalyan et al. 2020), S757F A3
ekl whet bty 2717t ok, &4 2 7Y £
o Wit & = go7ll ot s0d —°r°ﬂt 40071
o]/do] th (Andrewa 1988) wrEbA], Al 717 & AR
= Y722 5Y F 19.5°C, 5 Sl 18.4°C, 6E St
$=24.2°C, 79 A 25.2°C 2 79 T 27.9°CE (weather.
rda.gokr), GHHAAWES] G o = 2&7F ot
2|21 7} *é*%%“ﬂ w2} F7Fohs A= W= gl

Saeo]l et &) A717] AlAFsHA o] B9je &
Z Do WolA o]% drjjo] & nsiE T':E]'(Labatte
1993). 202180 GHAA RS A FEo A 49 o>
of A w7t A=, 59 Foll AT, A, A E A
2 oA HlZ7t 1= ik vl Foll o 4tetE

AR FHT £ e s¥ T GG & FETE oA
o A5 dg & 57t got &5 SA| 9} 4bet 7t
2 SAd 717 o] HA 7, o2t ms7t Wo| Uerg
A0 2 | glet

Table 3. Number of eggs per egg mass at different releasing times and subsequent generations of Spodoptera frugiperda adults

Adult releasing time

Subsequent generation

May 12 May 17 May 25 May 30 Late June Early July Mid-July
No. eggs 89.9+55290* 885+44.83b 126.6+80.91a 1279+63.29a 155.8+9746b 270.7+18786a 303.5+13723a
/egg mass (30)' (22) (20) (27) (21) (19) (6)

"No. of individuals tested.

2Values followed by the same letter within a column are not significantly different (p>0.05).
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