Supplementary Table 1: Attributes of sites (n = 24) selected for establishment of on-farm maize nutrient omission trials in selected districts in northern Ghana.   
Rows with dashes (-) indicate missing data.
	District
	Community
	Altitude
	Latitude
	Longitude
	Cropping Practice
	Crop/s
	CRM
	Fertilizer Use Previous Season 
	Manure Use Previous Season

	
	
	
	
	
	
	
	
	
	

	
East Gonja
	Kulpi
	164
	8.3763
	-0.4493
	Mixed Cropping
	Maize Cassava Yam Groundnut Millet
	Burned
	No
	
No

	East Gonja
	Gurishi Zongo
	165
	8.4920
	-0.5507
	Mixed Cropping
	Maize Groundnut
	Left in Field
	Yes
	No

	East Gonja
	Upando
	177
	8.4333
	-0.4864
	Mixed Cropping
	Maize Groundnut
	Left in Field
	Yes
	No

	East Gonja
	Katanga
	159
	8.5410
	-0.4321
	Monocrop
	Maize
	Left in Field
	Yes
	No

	
East Gonja
	Naamu
	
175
	
8.4425
	
-0.4375
	Mixed Cropping
	Maize Cassava Yam Groundnut Millet
	Burned
	No
	No

	East Gonja
	Bunkpa
	123
	8.6608
	-0.6977
	Monocrop
	Maize
	Burned
	No
	No

	Kpandai
	Bingali
	157
	8.2938
	0.0860
	Monocrop
	Maize
	Left in Field
	No
	No

	Kpandai
	Wiea
	135
	8.3276
	-0.1622
	Monocrop
	Maize
	Left in Field
	No
	No

	Kpandai
	Bakamba
	137
	8.5356
	-0.3475
	Monocrop
	Maize
	Left in Field
	Yes
	No

	Kpandai
	Lonto
	106
	8.3353
	-0.7026
	Monocrop
	Maize
	Burned
	Yes
	No

	Kpandai
	Balai
	222
	8.8234
	-0.0887
	Monocrop
	Maize
	Burned
	No
	No

	Kpandai
	Nkanchina
	107
	8.4761
	0.0350
	Monocrop
	Maize
	Left in Field
	No
	No

	Nanumba North
	Toonayili
	143
	8.7273
	-0.0918
	Monocrop
	Maize
	Left in Field
	Yes
	No

	Nanumba North
	Demonayili
	202
	-
	-
	Monocrop
	Maize
	Left in Field
	Yes
	No

	Nanumba North
	Bolni
	195
	-
	-
	Monocrop
	Maize
	Burned
	Yes
	No

	Nanumba North
	Kpaturi
	208
	9.4615
	0.0342
	Monocrop
	Maize
	Left in Field
	Yes
	No

	Nanumba North
	Karaga
	127
	8.9485
	0.0796
	Monocrop
	Maize
	Burned
	Yes
	No

	Nanumba North
	Jilo
	155
	9.4575
	0.1928
	Monocrop
	Maize
	Left in Field
	Yes
	No

	Nanumba South
	Juali
	131
	8.6863
	0.1255
	Monocrop
	Maize
	Burned
	Yes
	No

	Nanumba South
	Kpansu
	
	-
	-
	Monocrop
	Maize
	Burned
	Yes
	No

	Nanumba South
	Kpabuya
	144
	8.6693
	-0.0541
	Monocrop
	Maize
	Left in Field
	No
	No

	Nanumba South
	Nassamba
	177
	8.8083
	0.0508
	Monocrop
	Maize
	Burned
	No
	No

	Nanumba South
	Kajesu
	145
	8.6361
	-0.1379
	Mixed Cropping
	Maize Cassava Yam
	Burned
	Yes
	No

	Nanumba South
	Nakpayili
	206
	-
	-
	Monocrop
	Maize
	Left in Field
	Yes
	No



Supplementary Table 2: Perceptions on fertilizers and awareness of fertilizer recommendations among surveyed farmers (n=244) in East Gonja, Kpandai, Nanumba North and Nanumba South districts in northern Ghana.  
	
	East Gonja 
	Nanumba North 
	Nanumba South
	Kpandai 
	Total 

	
	
	
	
	
	

	Perception about fertilizer use
	
	
	
	
	

	Important for good yields 
	100
	99
	94
	100
	98

	Not necessary for good yields
	0
	1
	6
	00
	2

	
	
	
	

	Awareness of recommended fertilizer type
	
	
	

	Yes 
	27
	31
	32
	35
	31

	No 
	73
	69
	68
	65
	69

	
	
	
	

	Awareness of recommended fertilizer application quantity 
	
	
	

	Yes 
	41
	40
	15
	48
	36

	No 
	59
	60
	84
	52
	64

	
	
	
	

	Awareness of recommended fertilizer application timing
	
	
	

	Yes 
	57
	41
	38
	50
	55

	No 
	43
	59
	62
	50
	45

	
	
	
	

	Awareness of recommended fertilizer application method
	
	
	

	Yes 
	56
	47
	40
	51
	47

	No 
	44
	54
	60
	49
	53
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Supplementary Figure 1: Survey findings (n=244) on key constraints to maize production in East Gonja, Kpandai, Nanumba North and Nanumba South districts in northern Ghana.  

Supplementary Table 3: Between cropping practices differences in select maize parameters for the 2020 growing season in surveyed maize growing fields (n=218) in East Gonja, Kpandai, Nanumba North and Nanumba South districts in northern Ghana.   
	Parameter
	Cropping Practice

	
	Intercropping (n=88)
	Monocropping (n=130)

	
	
	

	Yield (t ha-1) 
	1a
	1.7b

	Planting density (plants ha-1)
	15,017a
	30,954b

	Cob/plant 
	0.9
	0.9

	CV
	78
	73








Supplementary Table 4: Mixed model parameter estimates with standard errors (SE) of the effect of crop and nutrient management practices on actual maize yields in the 2020 growing season in surveyed maize monocropping fields (n=130) in East Gonja, Kpandai, Nanumba North and Nanumba South districts in northern Ghana.   
	Explanatory variable
	
	Estimate (t ha-1)
	
	S.E.
	
	P value

	Variety: local (intercept)
	
	1.8
	
	0.4
	
	<0.05

	Variety: Improved
	
	-0.4
	
	0.2
	
	<0.05

	Planting Time: Start of rains
	
	-0.4
	
	0.2
	
	ns

	Planting Time: After start of rains
	
	-0.1
	
	0.3
	
	ns

	Fertilizer Use: Yes
	
	-0.1
	
	0.3
	
	ns

	Fertilizer Use Frequency: Once
	
	0.1
	
	0.3
	
	ns

	Fertilizer Use Frequency: Twice
	
	0.1
	
	0.3
	
	ns

	Weeding Frequency: Once
	
	0.2
	
	0.2
	
	ns

	Weeding Frequency: Twice
	
	0.1
	
	0.2
	
	ns

	Weeding Frequency: Thrice
	
	-0.1
	
	0.5
	
	ns
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Supplementary Figure 2: CTREE diagram showing the influence of plant density at harvest and cob-to-plant ratio on mean maize yields in surveyed fields under maize monocropping (n=130) in East Gonja, Kpandai, Nanumba North and Nanumba South districts in northern Ghana.
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