Sub-optimal host plants have developmental and thermal fitness costs to the invasive fall armyworm
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Table S1: Summary of how different host plants and/or diets affect the FAW growth and development as reflected by number of larval instars and duration of the larval developmental stage 
	Host plant/diet
	Rearing temperature (°C)
	Number of larval instars
	Duration of larval stage (days)
	References 

	Unstressed maize
	
	6
	-
	(He et al., 2021a; Zhou et al., 2022), current study

	Water-stressed maize
	
	8
	-
	current study

	Unstressed cowpeas
	
	8
	-
	current study

	Water-stressed cowpeas
	
	8
	-
	current study

	Unstressed pearl millet
	
	6
	-
	current study

	
	25
	4
	25.153
	(Carvalho et al., 2022)

	Water-stressed pearl millet
	
	8
	-
	current study

	Banana
	25
	9
	67.32
	(Zhou et al., 2022)

	Maize
	19
	-
	39.21*[footnoteRef:1] [1:  Weighted average of developmental time of male and female larvae.] 

	(Huang et al., 2021)

	
	23.9
	-
	17.4
	(Meagher and Nagoshi, 2012)

	
	20
	7
	24.16
	(Chen et al., 2022)

	
	22
	-
	21.70*
	(Huang et al., 2021)

	
	25
	7
	14.87
	(Chen et al., 2022)

	
	
	6
	20.51
	(Zhou et al., 2022)

	
	28
	-
	12.94*
	(Huang et al., 2021)

	
	30
	7
	9.3
	(Chen et al., 2022)

	
	31
	-
	11.05*
	(Huang et al., 2021)

	Star grass
	23.9
	-
	23.0
	(Meagher and Nagoshi, 2012)

	Pinto bean
	23.9
	-
	19.3
	(Meagher and Nagoshi, 2012)

	Cotton
	25
	-
	22
	(Pitre & Hogg, 1983)

	
	25-30
	7
	24.2
	(Wang et al., 2020)

	Soybean
	25
	7
	23.3
	(He et al., 2021b)

	
	26
	-
	5.5
	(Boregas et al., 2013)

	Cow peas
	23.9
	-
	23.3
	(Meagher et al., 2004)

	Sunn hemp
	23.9
	-
	23.4
	(Meagher et al., 2004)

	
	28
	7
	19.82 (F)
21.28 (M)
	(Ashok et al., 2020)

	Sorghum-Sudangrass
	23.9
	-
	19.7
	(Meagher et al., 2004)

	Sugar cane
	25
	
	16.82
	(Kranthi and Devi, 2021)

	
	26
	-
	7.4
	(Boregas et al., 2013)

	Artificial diet
	25
	
	12.28
	(Kranthi and Devi, 2021)

	Rice
	25
	6
	32.74
	(Altaf et al., 2022)

	
	26
	-
	6.7
	(Boregas et al., 2013)

	Wheat
	25
	6
	22.2
	(Altaf et al., 2022)

	
	25
	7
	17.9
	(Gebretsadik et al., 2023)

	Sorghum
	20
	7
	24.1
	(Chen et al., 2022)

	
	25
	6
	19.2
	(Altaf et al., 2022)

	
	
	7
	17.39
	(Chen et al., 2022)

	
	30
	7
	10.68
	(Chen et al., 2022)

	Napier grass (Pennisetum purpureum)
	28
	7 



	 18.73*



	(Chen et al., 2023)

	Natal grass (Melinis repens) 
	28
	8
	20.92*
	(Chen et al., 2023)

	Coix seed (Coix lacryma-jobi L.))
	20
	7
	24.08
	(Chen et al., 2022)

	
	25
	7
	18.33
	(Chen et al., 2022)

	
	30
	7
	11.45
	(Chen et al., 2022)

	Pepper (Capsicum annuum L.)
	25
	7
	29.41
	(Wu et al., 2021)

	Tomato (Solanum lycopersicum Mill.)
	25
	7
	 23.5
	(Wu et al., 2021)

	
	25-30
	7
	26.28
	(Wang et al., 2020)

	Eggplant (Solanum melongena L.)
	25
	4
	20.12
	(Wu et al., 2021)

	Sunflower
	25
	7
	17.6
	(He et al., 2021b)

	Oil seed rape
	25
	6
	21.2
	(He et al., 2021b)

	Faba beans
	25
	7
	20.99
	(Gebretsadik et al., 2023)

	Soya beans
	25
	7
	17.61
	(Gebretsadik et al., 2023)

	Barley
	25
	7
	20.13
	(Gebretsadik et al., 2023)

	Chinese cabbage
	25-30
	7
	30.66
	(Wang et al., 2020)

	Sourgrass
	26
	-
	25
	(Moraes et al., 2020)

	Johnsongrass
	26
	-
	15.5
	(Moraes et al., 2020)

	Goosegrass
	26
	-
	18.3
	(Moraes et al., 2020)

	Pork caruru
	26
	-
	22.5
	(Boregas et al., 2013)

	Peanut
	26
	-
	17.7
	(Boregas et al., 2013)

	Maranda grass
	26
	-
	14.7
	(Boregas et al., 2013)

	Signal grass
	26
	-
	16.6
	(Boregas et al., 2013)

	Butter grass
	26
	-
	20.3
	(Boregas et al., 2013)

	Potato grass
	26
	-
	27.1
	(Boregas et al., 2013)

	Bean
	26
	-
	12.9
	(Boregas et al., 2013)

	Wild sorghum
	26
	-
	18.1
	(Boregas et al., 2013)

	Soybean flour and wheat bran artificial diet
	25
	-
	14.1
	(He et al., 2021b)

	Maize leaf and common leaf powder diet
	27
	6
	13.95
	(Ashok et al., 2021)

	Common bean powder diet
	27
	6
	17.32
	(Ashok et al., 2021)

	Maize leaf and chickpea flour diet
	27
	6
	19.82
	(Ashok et al., 2021)

	Maize leaf powder and maize flour diet
	27
	6
	22.46
	(Ashok et al., 2021)

	Rice leaf powder and chickpea flour diet
	27
	6
	11.20
	(Ashok et al., 2021)

	Chickpea flour diet
	27
	6
	20.05
	(Ashok et al., 2021)

	Bean diet
	25
	-
	15.6
	(Pinto et al., 2019)

	Corn flour diet
	25
	-
	34.5
	(Pinto et al., 2019)

	Green corn diet
	25
	-
	5.3
	(Pinto et al., 2019)

	Sweetcorn kernels
	18
	6
	34.9
	(Du Plessis et al., 2020)

	
	22
	6
	20.58
	(Du Plessis et al., 2020)

	
	26
	6
	14.86
	(Du Plessis et al., 2020)

	
	30
	6
	11.38
	(Du Plessis et al., 2020)

	
	32
	6
	10.45
	(Du Plessis et al., 2020)




Table S2: Overall mean interactive effects of host and stress status on FAW growth rates, larval and pupal weight (n = 10)
	Treatment
	Larval weight (6th instar)
	Daily larval weight gain
	Pupal weight

	Unstressed maize
	0.8 ± 0.02
	0.05 ± 0.00e
	0.23 ± 0.01

	Stressed maize
	0.7 ± 0.03
	0.04 ± 0.00c
	0.20 ± 0.01

	Unstressed cowpeas
	0.58 ± 0.02
	0.02 ± 0.00ab
	0.14 ± 0.01

	Stressed cowpeas
	0.48 ± 0.03
	0.02 ± 0.00a
	0.12 ± 0.01

	Unstressed pearl millet
	0.73 ± 0.04
	0.04 ± 0.00d
	0.21 ± 0.01

	Stressed pearl millet
	0.65 ± 0.03
	0.03 ± 0.00b
	0.17 ± 0.01

	p-value
	0.907
	0.014
	0.59

	F5, 54
	0.10
	4.62
	0.53



Table S3. Host plant and stress condition interaction on thermal fitness parameters of fall armyworm adults (n = 10)
	Treatment
	CT max (°C)
	HKDT (min)
	CT min (°C)
	CCRT (min)
	SCP (°C)

	Unstressed maize
	47.71 ± 0.29c
	8.44 ± 0.37c
	3.48± 0.02
	6.45 ± 0.56bc
	-16.88±0.67a

	Stressed maize
	46.56 ± 0.26ab
	8.84 ± 0.63c
	3.29± 0.03
	7.37 ± 0.64c
	-16.93±0.47a

	Unstressed cowpeas
	45.82 ± 0.28a
	3.37 ± 0.46a
	3.81± 0.02
	5.33 ± 0.22b
	-10.92±0.35b

	Stressed cowpeas
	46.24 ± 0.35ab
	6.89 ± 0.30b
	4.17± 0.04
	3.40 ± 0.21a
	-12.44±0.82b

	Unstressed pearl millet
	47.03 ± 0.36bc
	11.80 ± 0.68d
	4.08± 0.04
	5.60 ± 0.31b
	-16.13±0.46a

	Stressed pearl millet
	46.02 ± 0.14a
	7.87 ± 0.43bc
	3.66± 0.02
	6.88 ± 0.16c
	-12.34±0.45b

	p-value
	0.018
	<.001
	0.312
	0.002
	<.001

	F5, 54
	4.3
	24.08
	1.189
	7.446
	11.98


Means with the same letter within a column are not significantly different from each other based on Fishers Protected LSD test at 95 % confidence interval.




Fig S1. Overall treatment effects on pupal weights showing significant effect of drought stress on pupal weight of S. frugiperda, regardless of the natural diet (host plant). Comparison based on Tukey’s HSD test, F (1, 53) = 6.3719, p = 0.01462. 
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