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F—
Table 1.

WREEFEERZMITESN 27 82 30°C T 2448 « 1BHA « plias

Developmental time of the larval and pupal stages, longevity of adults, and duration of life of

s HRER A TR 2 HA

Spodoptera frugiperda that fed on banana leaves at two temperatures

Duration (days) (mean + SE)

N 27°C N 30°C df

Larval stage

First instar 114 2.6 +0.1A 114 25+0.1B 222
Second instar 102 1.7+ 0.1A 92 1.3+0.1B 188
Third instar 102 2.1+0.1A 90 1.9+0.1B 186
Fourth instar 101 2.2+0.1A 90 1.8 +0.1B 185
Fifth instar 101 2.1+0.1A 89 24 +0.1B 184
Sixth instar 101 6.2 + 0.2A 84 4.9+ 0.1B 179
Total larval stage 95 16.9 = 0.2A 84 14.8 £ 0.2B 173
Pupal stage 94 7.6 =0.1A 89 7.2+0.1B 177
Adult longevity

Female 42 12.1 + 0.7A 45 10.7 £ 0.5B 85
Male 43 10.6 = 0.5A 43 8.1+0.3B 84
Duration of life

Female 42 37.5+0.7A 45 33.5+0.5B 85
Male 43 36.9 = 0.5A 43 31.8+0.3B 84

The mean followed by different letters within the same line is significantly different (P < 0.05).
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K- HNBFEERZVNITESRM 27°C B 30°C T2 =N MEENN

Table 2. Fecundity and oviposition parameters of Spodoptera frugiperda that fed on banana leaves at two

temperatures
Fecundity Oviposition period APOP Daily fecundity
TPOP (days)®
(eggs/female) (days) (days)? (eggs/female/day)
27°C 435.8 4.3 6.74 31.94 102.4
(60.8)° (0.3) (0.45) (0.43) (10.9)
30°C 657.1 4.5 5.74 28.06 146.0
(71.8) (0.3) (0.33) (0.38) (13.0)

2 APOP = adult preoviposition period of female adult
b TPOP = total preoviposition period of female counted from birth
¢ Standard error

K= WRBEERZMITESN 27°C B 30°C F2iREF&RD N

Table 3. Stable stage distribution of Spodoptera frugiperda that fed on banana leaves at two temperatures

Temp. (°C) Stable stage distribution (%)
Egg Larva Pupa Male Female
27 27.27 66.81 4.32 0.85 0.75
30 35.82 59.07 3.85 0.72 0.54

®U WREFEERZMITESN 27°C H 30°C F2&ENE

Table 4. Population parameters of Spodoptera frugiperda that fed on banana leaves at two temperatures

Temp. Population parameters (mean + SE)
(°C) r (1/day)? Ry (eggs/individual) GT (days)* A (1/day)?
27 0.1395 + 0.0077°A 103.2 + 21.5A 33.1 + 0.6A 1.1498 + 0.0089A
30 0.1673 + 0.0076B 143.4 + 26.2B 29.6 + 0.5B 1.1822 + 0.0091B

2 r = Intrinsic rate of increase

b Ro= Net reproduction rate

¢ GT = Mean generation time

4 A = Finite rate of increase

¢ The mean followed by different letters within the same column is significantly different according to a
paired bootstrap test (m = 100,000)

& Bootstrap method i -5 %  HRt —{EA[E HEAZaTHE + 30°C TAYRREH LI BT LR R - -
LR P A R YRR T B ER R E A L VO (R B B E SYAIRES 14 HEL 21 B - Sk P LRI aa
HEBE R - M > A5 22 HARREGE T -

- FlklepIEER AN BRBIEER () ~ RATERER (my) KiRHIER

fE— A Bl B 3 hlEUR 27°C B4 30°C FPINR® VEE (Lmx)

REMTHERRESIRIE Z AR EER - AER B A BURHIE&EEENKITHE&SREE
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FEIE LB KT E & ] pA R — R P A A E TR NI PSS MHYE 23 KM AREaFSEe (%
4 > T L 30°C AR - g 27°C HPEyk AIBAMESER N - [ B AIBURAE 30°C fR(FT
{THERRREFESE 15 HBHAG b MeriEa B 556 24 PR shERHISE R AR Ry - HARIGRREE
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Age-stage-specific survival rate of Spodoptera frugiperda that fed on banana leaves at 27°C (A) and 30°C (B).
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Fig. 2. Age-specific survival rate (/x), fecundity (mx), and reproduction value (lkmx) of Spodoptera frugiperda that fed on

banana leaves at 27°C (A) and 30°C (B).
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Fig. 3. Age-stage-specific life expectancy of Spodoptera frugiperda that fed on banana leaves at 27°C (A) and 30°C (B).
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Appendix 1. Comparison of the duration of life stages of Spodoptera frugiperda fed by different host plants
Egg stage  Larval stage Pupal stage lolr?::w}itty
Crop Temp. (mean + SE) (mean + SE) (mean + SE) Reference
(days) (days) (days) (mean = SE)
(days)
Musa x paradisiaca 27C 200 16.9 £ 0.2 7.6+0.1 11.3 £ 0.4 this study
Musa x paradisiaca 30°C 2.0x0 14.8 £ 0.2 72+0.1 9.4 +0.3 this study
26°C 3.0+0 14.9+£0.3 114 +0.2 - Du Plessis et al.,
Zea mays
2020
30°C 20=+0 11.4+0.3 9.0+0.1 - Du Plessis et al.,
Zea mays
2020
Glycine max 25°C 3.0+0 23.3+0.5 9.3x0.1 10.0 0.5 Heetal., 2021
Brassica campestris 25°C 3.0x0 176 £ 0.1 12.0 0.1 10.5+0.5 Heetal., 2021
Helianthus annuus 25°C 3.0x0 21.2+0.2 10.3+0.1 10.3 0.3 Heetal., 2021
. . 25°C 2.96 = 0.9 29.89 10.8+14 17.4 £ 5.4 Murua and Virla
Panicum maximum 2004
c 25°C 3.08 = 0.6 30.90 114=+15 16.2 £ 4.7 Murua and Virla
'ynodon dactylon 2004
Zea mays 25-30°C 2.49 + 0.1 12.21 + 0.1 8.90 + 0.1 12.7 Wang et al., 2020
Triticum aestivum 25-30°C 2.00+0 12.66 + 0.1 8.97+0.1 10.1 Wang et al., 2020
Glycine max 25-30°C 2.95+0.1 16.65 + 0.2 9.90 + 0.1 9.3 Wang et al., 2020
Solanum lycopersicum 25-30°C 2.00x0 24.74 + 0.3 9.96 £ 0.1 10.04 Wang et al., 2020
Gossypium arboreum 25-30°C 2.00x0 22.81+0.3 10.13 £ 0.1 12.68 Wang et al., 2020
Brassica chinensis var. 25-30°C 2.0 £0.04 29.10 + 0.3 10.33 £ 0.5 10.25 Wang et al., 2020
parachinensis
Zea mays 25°C - 15.21 + 0.2 10.14 + 0.1 750+ 0.4 Wuetal., 2021
Solanum lycopersicum 25°C - 21.23 0.2 10.49 £ 0.2 9.07+ 0.4 Wuetal., 2021
Capsicum annuum 25°C — 25.18 £ 0.7 10.32 = 0.2 72304 Wuetal., 2021
Fii (shelter; harbor) ¥ - BX{TH#{E 2021 4 5 [FISTHR

7 AREEARRE EP5EMEE: #E HATBIN E s
ZEREVIaMEE BBt T8 HeE 2 B4
REEG - ST FEIEYIR SRR ~ R ~ L2
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VIR aRC AR R - # I  aABR T ST A
ZMELEN > FRUHEE G R K TE RS
EHREE o AR RBEINSNE(E A FERRE &
BEREER ZPATHEENAE S BREE T BIT5E 0 Fr
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B P EERE -

AN FEEI THARR R SR 0L TP R B B AR S 2R
OBPHEEW A o R B E TR R E A
gHEYEREREE - KREGEtE GHER
5% 1 109 2F-8.4.1-f%-B2(3)) BlR/E 2R E R
afE GTE4RIE - 109 BhEREE-12-09(2) K 110
BhEEE--02(Z)) &8B SRy - ReEfEL -
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Appendix 2. Comparison of four population parameters of Spodoptera frugiperda fed by different host
plants
. Ro c d
Crop Temp. r (1/day) (eggs/individual) GT (days) A (1/day) Reference
Musa x paradisiaca 27C 0.1395 + 0.0077¢ 103.2 £ 21.5 33.1+0.6 1.1498 + 0.0089 this study
Musa x paradisiaca 30°C 0.1673 + 0.0076 143.4 + 26.2 29.6 = 0.5 1.1822 + 0.0091 this study
Glycine max 25C 0.0844 + 0.0056 35.31 +8.28 42.21+£0.49 1.0881 +0.0062 Heet al., 2021
Brassica campestris 25C 0.1041 + 0.0059 58.66 + 12.63 39.10+0.34 1.1098 = 0.0066 He et al., 2021
Helianthus annuus 25C 0.1134 + 0.0043 98.45 + 15.66 40.44 £ 0.53 1.1202 £ 0.0048 Heet al., 2021
Panicum maximum 25'C 0.96 1214.85 46.38 2.61 g’f)‘&ua and Virla
Cynodon dactylon 25'C 0.78 678.78 48.27 2.18 g%‘g‘;“a and Virla
Zea mays 25-30°C 0.2056 £ 0.0072  406.37 +74.43 29.21+0.32 1.2283 +0.0088 Wang et al., 2020
Triticum aestivum 25-30°C 0.1827 +0.0101 222.14 +56.53  29.58 £0.40 1.2004 = 0.0120 Wang et al., 2020
Glycine max 25-30°C 0.1418 + 0.0075  200.41 +48.73 37.37+0.63 1.1524 +0.0086 Wang et al., 2020
Solanum lycopersicum 25-30°C 0.1296 + 0.0040  261.79+42.18 4296 +0.52 1.1384 = 0.0050 Wang et al., 2020
Gossypium arboreum 25-30°C 0.1342 +0.0046  301.32+47.40 4255+0.65 1.1436 =0.0053 Wang et al., 2020
Brassica chinensis var. o5 gy 0.0444 8.0 46.81 10454  Wanget al., 2020
parachinensis
Zea mays 25C 0.164 = 0.0070 177.43 £ 34.26  31.62 +0.43 1.179 £ 0.008 Wuet al., 2021
Solanum lycopersicum 25C 0.147 + 0.0060 275.32 +59.83  38.22 +0.55 1.158 £ 0.007 Wuet al., 2021
Capsicum annuum 25C 0.081 + 0.0130 35.26 + 16.36 4411 = 1.57 1.084 £ 0.014 Wuet al., 2021

2 r = Intrinsic rate of increase " Ry= Net reproduction rate
4 ) = Finite rate of increase © Mean + SE
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ABSTRACT

The fall armyworm (FAW), Spodoptera frugiperda (J. E. Smith, 1797) (Lepidoptera:
Noctuidae), has recently become an invasive species in Taiwan. The FAW is native to the
Americas and feeds on at least 353 plant species from more than 76 plant families. Corn (Zea
mays) and sorghum (Sorghum bicolor) are more vulnerable to the FAW than other plants;
nevertheless, this polyphagous species could cause severe damage to other essential economic
crops. This study investigated whether cultivated bananas (Musa x paradisiaca) could
harbor FAWs and serve as an alternative host plant. We report the life history of FAWs that
fed on banana leaves under laboratory conditions of 27°C and 30°C, with 70% + 5% relative
humidity and a 12-h/day photoperiod. The developmental periods of the larvae and pupae
were significantly longer at 27°C (16.9 and 7.6 days, respectively) than at 30°C (14.8 and 7.2
days, respectively). Adults of both sexes had significantly shortened longevity at higher
temperatures: females survived 12.1 and 10.7 days at 27°C and 30°C, respectively, whereas
males survived 10.6 and 8.1 days at these temperatures, respectively. The differences in
average fecundity between the conditions were significant, with 435.8 eggs/female at 27°C
and 657.1 eggs/female at 30°C. The results of a two-sex life table analysis revealed that
population parameters were also significantly affected by temperature. The intrinsic rate of
increase (r), net reproduction rate (Ry), mean generation time (GT), and finite rate of increase
(A) at 27°C and 30°C were 0.1395 and 0.1673 day !, 103.2 and 143.4 eggs/individual, 33.1 and
29.6 days, and 1.1498 and 1.1822 day !, respectively. We conclude that FAWSs can survive and
complete their life history when fed banana leaves. Our data can serve as a reference in
integrated pest management efforts to manage damage caused by FAWs in Taiwan.

Key words: Spodoptera frugiperda, banana leaves, temperature, life history, population
parameters
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