Table 1. Incomplete factorial experimental design for the in vivo experiment showing 32 treatment combinations (T1-T32) arising from 2 × 4 × 4 combinations of moisture level, flour variety and insecticide treatments  
	Moisture
	
	low
	
	
	
	high
	
	
	

	Flour 
	
	a
	b
	c
	d
	a
	b
	c
	d

	Insecticides
	i
	T1
	T2
	T7
	T12
	T17
	T18
	T23
	T28

	
	ii
	no
	T3
	T8
	T13
	no
	T19
	T24
	T29

	
	iii
	no
	T4
	T9
	T14
	no
	T20
	T25
	T30

	
	iv
	no
	T5
	T10
	T15
	no
	T21
	T26
	T31

	
	v
	no
	T6
	T11
	T16
	no
	T22
	T27
	T32

	NB. sample size (n=6) and replicates (r=3) and hence N=576 












Table 2. Insecticidal compounds and potential nutrient elements in their chemical formulae
	Insecticides and manufacturers*
	Active ingredient
	Chemical group 
	Application rate

	Actellic® Super, Syngenta Ltd, UK; Twiga Chemical Industries, Nairobi, Kenya
	Primiphos-methyl (C11H20N3O3PS); Permethrin (C22H2O Cl2O3)
	Organic thiophosphate;
TypeI Pyrethroid
	50g/90kg

	Actellic® Gold Dust, Syngenta Crop Protection, Switzerland; Syngenta Agro SA, Spain, Twiga Chemical Industries, Nairobi, Kenya
	Primiphos-methyl (C11H20N3O3PS); Thiamethoxam (C8H10Cl2N5)
	Organic thiophosphate; Neonicotinoid
	50g/90kg

	Super Blue Cross Dust, Cheminova A/S, Dennmark; Aesthetic Ltd, Nairobi, Kenya
	Mathalion (C10 H19O6PS2)
	Organo-
Phosphate
	50g/90kg

	Super Grain Dust, FMC Europe, Belgium; Juanco SPS Ltd, Nairobi, Kenya
	Bifenthrin (C23H22ClF3O2)
	Pyrethroid

	50g/90kg

	Skana® Super, Sulphur Mills, India; Osho Chemical Industries Ltd, Nairobi, Kenya
	Mathalion (C10 H19O6PS2);
Permethrin (C22H2OCl2O3)
	Pyrethroids
	50g/90kg

	Sumicombi®, Sumitomo Chemical Co., Japan; Murphy
Chemicals E.A. Ltd, Nairobi, Kenya 
	Fenitrothion (C9H12NO5PS);
Fenvalerate (C25H22ClNO3) 
	Pyrethroids


	30g/90kg

	Ash from common bean
	Not determined
	n/a
	20g/100g**

	*PCPB (2018a); ** Jaganathan et al. (2018)




Table 3. Aspergillus flavus colony diameters (mean ± std err cm) as influenced by insecticidal compounds in Potato Dextrose Agar
	Concentrations*
	
	Aspergillus flavus colony diameter
	
	Fusarium MM2 colony diameter

	
	
	Ash
	Blue Cross
	
	Ash
	Blue Cross

	0
	
	4.94 ± 0.07 e
	4.94 ± 0.07 e
	
	4.07 ± 0.09 e
	4.07 ± 0.09 e

	1
	
	5.83 ± 0.11 cd
	5.89 ± 0.08 cd
	
	7.60 ± 0.06 b
	5.95 ± 0.12 d

	2
	
	6.13 ± 0.10 c
	5.87 ± 0.09 cd
	
	7.49 ± 0.08 b
	6.61 ± 0.15 c

	3
	
	5.92 ± 0.13 cd
	6.71 ± 0.10 b
	
	7.64 ± 0.03 a
	6.47± 0.10 c

	4
	
	3.39 ± 0.20 f
	7.04 ± 0.09 a
	
	6.40 ± 0.27c
	6.04 ± 0.2 c

	*Concentrations in PDA were based on the ranges applied by farmers or manufacturer recommendations for Ash (0, 1, 2, 3, 4 g/L) and Blue Cross (0, 0.5, 1, 1.5, 2 g/L). Means having the same letter(s) within a column or row are not significantly different (p>0.05)


[bookmark: _Hlk125382883]
Table 4a. Aspergillus flavus colony forming units per gram (CFU g-1) as influenced by insecticidal compounds in different types of maize flour


Table 4b. Fusarium colony forming units per gram (CFU g-1) as influenced by insecticidal compounds in different types of maize flour
	Treatment
	
	Low Moisture
	 
	 High Moisture

	 
	
	Retailed*
	
	Local white
	Local yellow
	Improved white
	Means
	 
	Retailed
	
	Local white
	Local yellow
	Improved white
	Means

	Aspergillus
	
	111
	
	1300
	633
	2378
	1437
	 
	356
	
	2400
	2433
	3478
	2770

	Aspergillus+Ash
	
	
	
	8311
	5111
	10489
	7970
	 
	
	
	9467
	7256
	10433
	9052

	Aspergillus+ Blue Cross
	
	
	
	6933
	5144
	8344
	6807
	 
	
	
	8011
	5378
	8922
	7437

	Aspergillus+Actellic Super
	
	
	
	4411
	5844
	9200
	6485
	 
	
	
	5644
	5600
	10333
	7192

	Means
	
	
	
	4191
	3346
	6082
	 
	 
	
	
	5104
	4133
	6633
	 

	*Retailed maize flour ‘Dola’ already contained morphologically identified Aspergillus and hence was not deliberately inoculated, while the fungal CFUs were not considered in generating the means
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	Low Moisture
	 
	 High Moisture

	 
	
	Retailed*
	
	Local white
	Local yellow
	Improved white
	Mean
	 
	Retailed
	
	Local white
	Local Yellow
	Improved white
	Mean

	Fusarium
	
	101
	
	1644
	733
	1533
	1303
	 
	258
	
	5422
	1804
	9589
	5605

	Fusarium+Ash
	
	
	
	5867
	6089
	10044
	7333
	 
	
	
	6922
	6764
	8922
	7536

	Fusarium + Blue Cross
	
	
	
	3956
	5944
	10333
	6744
	 
	
	
	6800
	6422
	12500
	8574

	Fusarium+Actellic Super
	
	
	
	8133
	6400
	11600
	8711
	 
	
	
	10811
	9589
	12467
	10956

	Mean
	
	
	
	4900
	4792
	8378
	 
	 
	
	
	7489
	6145
	10870
	 

	*Retailed maize flour ‘Dola’ already contained morphologically identified Fusarium and hence was not deliberately inoculated, while the fungal CFUs were not considered in generating the means







Table 5. Colony colour change based on a chromogenic intensity scale (0-3) in three strains of Aspergillus flavus cultured in PDA enriched with insecticidal compounds and subjected to the aflatoxin ammonia vapour test 
	Insecticide
	
	Aspergillus flavus

	
	
	 Strain 2EMO401
	Strain 2EMO62
	Strain IEM2902*

	No Additive
	
	2.0 fgh
	2.4 bcde
	1.6 gh

	Ash
	
	1.0 h
	1.0 h
	1.1 h

	Actellic Super
	
	   0 i
	   0 i
	   0 i

	Actellic Gold
	
	   0 i
	   0 i
	   0 i

	Super Grain Dust
	
	2.5 bcd
	2.3 cde
	2.2 ef

	Skana Super
	
	2.6 bc
	2.4 bcde
	2.2 def

	Sumi Combi
	
	2.7 b
	2.4 bcde
	2.3 de

	Bluecross
	
	3.0 a
	2.7 b
	2.4 bcde

	*Strain considered to be non-aflatoxigenic

	Means having the same letter(s) within a column or row are not significantly different (p>0.05)





	Treatment
	
	Low Moisture
	 
	High Moisture

	 
	
	Retailed*
	
	Local white
	Local yellow
	Improved white
	Means
	 
	Retailed
	
	Local white
	Local yellow
	Improved white
	Means

	No additive
	
	
	
	0.38
	0.01
	0.25
	0.21
	
	
	
	0.38
	0.05
	0.25
	0.18

	Fusarium
	
	0.23
	
	1.00
	0.27
	0.95
	0.74
	 
	1.22
	
	1.71
	0.44
	2.24
	1.46

	Fusarium+Ash
	
	
	
	0.66
	0.44
	0.86
	0.65
	 
	
	
	1.18
	1.14
	1.55
	1.29

	Fusarium+Blue Cross
	
	
	
	2.06
	1.96
	2.86
	2.29
	 
	
	
	2.43
	2.00
	2.50
	2.31

	Fusarium+Actellic Super
	
	
	
	2.03
	1.03
	2.28
	1.78
	 
	
	
	3.42
	2.61
	4.63
	3.55

	Means
	
	
	
	1.23
	0.74
	1.44
	 
	 
	
	
	1.82
	1.25
	2.23
	 

	*Retailed maize flour ‘Dola’ already contained morphologically identified Fusarium and hence was not deliberately inoculated, while the fumonisins concentrations were not considered in generating the means


Table 6a. Aflatoxin concentrations in parts per billion as influenced by insecticidal compounds in different types of maize flour

Table 6b.  Fumonisin concentrations in parts per million as influenced by insecticidal compounds in different types of maize flour
	Treatment
	
	Low Moisture
	 
	High Moisture

	 
	
	Retailed*
	
	Local white
	Local yellow
	Improved white
	Mean
	 
	Retailed
	
	Local white
	Local yellow
	Improved white
	Mean

	No Additive
	
	 
	
	0.31
	1.57
	3.72
	1.87
	
	
	
	0.47
	1.4
	3.75
	1.87

	Aspergillus
	
	2.35
	
	64
	59
	98
	73
	 
	100
	
	101
	135
	108
	114

	Aspergillus+Ash
	
	
	
	57
	123
	67
	83
	 
	
	
	148
	138
	136
	140

	Aspergillus+Actellic Super
	
	
	
	190
	158
	251
	200
	 
	
	
	244
	218
	350
	270

	Aspergillus+Blue Cross
	
	
	
	231
	213
	341
	262
	 
	
	
	305
	240
	414
	320

	Mean
	
	
	
	109
	111
	153
	 
	 
	
	
	160
	146
	203
	 

	*Retailed maize flour ‘Dola’ already contained morphologically identified Aspergillus and hence was not deliberately inoculated, while the aflatoxin concentrations were not considered in generating the means




