Supplementary Material

Table S1 – Definition of crop and livestock practices assessed during the survey, following ZRBF (2022), including definitions and notes used by enumerators when the survey was conducted.

	Practices (abbreviated)
	 
	Practices (full)
	 
	Definition and notes (when required)

	Crop practices
	
	
	
	

	
	Certified seeds
	
	Quality certified seeds
	
	Packaged seeds with germination rate of 80% or more, collected from a trusted source.

	
	Compost manure
	
	Compost and/or manure 
	
	Compost is not only cattle or animal manure; it is prepared through a process with manure, soil, crops residue etc.

	
	Cover crops
	
	Cover crops 
	
	A cover crop is planted to manage soil erosion, soil fertility, soil quality, water, weeds, pests, diseases, biodiversity and wildlife in an agro-ecosystem. Cover crops may be an off-season crop planted after harvesting the cash crop. The cover crop may grow over winter. Common cover crops in Zimbabwe include star grass, vetiver grass and various legumes. 

	
	Crop rotation
	
	Crop rotation 
	
	Cultivate cereal crops (maize, sorghum, millet, rice, wheat, etc.) this season and legume crops (cowpea, groundnut, etc.) in the next season, by turn.

	
	Adapted varieties
	
	Adapted, suitable improved varieties (for e.g., maize, groundnut, bean) 
	
	High yielding varieties and/or stress tolerant varieties (drought or disease).

	
	Intercropping
	
	Intercropping 
	
	Cereal crops cultivated in one row and e.g., cowpea/groundnut/pumpkin cultivated in another row within the same field.

	
	IPM
	
	Integrated Pest Management 
	
	Process of scouting, identification, monitoring, action appropriate pest/disease control method on monitoring (action) and evaluation after the action.

	
	Mulching
	
	Mulching 
	
	Mulching technology involves deliberate efforts to cover the soil surface of a piece of land prepared for purposes of cropping using organic materials. Organic material may be crop residues left from the previous crop, crop residue imported from another field, grasses, leaf litter or a combination of any of these in any proportion. Mulching is used to maintain soil fertility, control erosion, and conserve soil moisture. 

	
	Optimum plant density
	
	Optimum plant density
	
	Use of appropriate seed rates and appropriate plant spacing in a particular piece of land.

	
	Seed banks
	
	Community seed banks
	
	Informal structure managed by farmers to conserve and manage seeds locally

	
	Small grains
	
	Small grains
	
	Cultivation of small grains such as sorghum, pearl millet, and finger millet

	
	Small irrigation
	
	Drip or micro irrigation 
	
	Any irrigation system with drip lines above the soil surface or buried below the surface.

	Livestock practices
	
	
	
	

	
	Artificial insemination
	
	Artificial insemination
	
	Artificial insemination of cows to obtained a genetically improved calf without resorting to an improved bull. 

	
	Castration
	
	Castration
	
	Castration of young bull 

	
	Commercial feed
	
	Commercial feed
	
	Animal feed supplied by feed companies

	
	Community health worker
	
	Community health worker 
	
	Use of services of community animal health worker (paravet).

	
	Deworming
	
	Deworming
	
	Oral treatment for the control of internal parasites

	
	Dipping
	
	Dipping
	
	Control of external parasites mainly in cattle, sometimes in goats and sheep, using a communal dip tank.

	
	Fodder preservation
	
	Animal fodder preservation for ruminants (e.g., silage)
	
	Use of fodder preservation techniques for off-season feed of ruminants (cattle, sheep, and/or goat). 

	
	Fodder production
	
	Animal fodder production for ruminants (e.g., velvet bean, lablab)
	
	Cultivation of fodder (mostly leguminous) to be used as feed for ruminants (cattle, sheep, and/or goat).

	
	Home spraying
	
	Spraying livestock at home
	
	Control of external parasites mainly in cattle, sometimes in goats and sheep, at home using a manual sprayer.

	
	Home vaccination
	
	Home vaccination
	
	Farmer administered vaccinations to cattle, small ruminants, and/or poultry.

	
	Homemade feed
	
	Homemade livestock feed
	
	Homemade animal feeds made with locally available ingredients including legumes (e.g., homemade feed formulation for poultry).

	
	Improved animals shelters
	
	Improved animal shelters for cattle, small ruminants, and/or poultry 
	
	Enough space, good ventilation, protection from afternoon sun, dry floor.

	
	Improved livestock
	
	Improved livestock breeds
	
	Part of the herd represented by improved animals, either as pure breed or as cross breed. 

	
	Pen fattening
	
	Pen fattening 
	
	Feeding of cattle with a protein balanced, high-energy diet for a period 45 -70 days under confinement.

	
	Routine vaccination
	
	Routine vaccinations
	
	Calendar vaccinations conducted by Veterinary Officers or Paravet

	
	Survival feeding
	
	Survival feeding
	
	Priority feeding of productive livestock in lean season.

	 
	Water infrastructure
	 
	Water infrastructure
	 
	Water infrastructure for livestock at homestead (e.g., water trough)


[bookmark: _Hlk173680404]Table S2 – Crop yields and rates of fertilizer and organic amendments reported for the pooled sample and for the three farm types identified (means followed by standard deviations in parentheses). For a particular characteristic, means do not differ significantly at α = 0.05 if ns (not significant) is indicated in the P-value column or if followed by the same letter.

	Characteristic
	 
	Total (N = 1840)
	 
	Farm types

	
	
	
	
	Type 1 (N = 654)
	
	Type 2 (N = 570)
	
	Type 3 (N = 616)
	
	F-value
	
	P-value

	Yield (kg ha-1)
	
	
	
	
	
	
	
	
	
	
	
	

	
	Maize
	
	396.8 (731.7)
	
	141.7 (285.3) a
	
	585.1 (945.1) b
	
	426.9 (690.2) c
	
	49.9
	
	< 0.001

	
	Sorghum
	
	450.3 (1,791.4)
	
	177.1 (303.9) a
	
	623.7 (1,518.0) b
	
	523.2 (2,491.8) b
	
	5.5
	
	0.005

	
	Millets
	
	300.0 (662.1)
	
	129.1 (313.3) a
	
	503.1 (1,019.8) b
	
	286.8 (436.3) c
	
	17.3
	
	< 0.001

	
	Cereals
	
	370.5 (579.7)
	
	151.5 (270.5) a
	
	532.4 (653.6) b
	
	415.2 (647.3) c
	
	66.5
	
	< 0.001

	
	Legumes
	
	372.8 (687.3)
	
	203.1 (540.7)
	
	399.4 (637.2)
	
	421.4 (784.0)
	
	0.6
	
	ns

	Rates of fertilizer & organic amendments (kg ha-1)
	
	
	
	

	
	Fertilizer rate
	
	65.0 (276.6)
	
	47.7 (435.8) a
	
	105.0 (151.0) b
	
	45.5 (88.0) a
	
	8.8
	
	< 0.001

	
	Manure rate
	
	373.4 (1,091.0)
	
	95.0 (494.6) a
	
	515.6 (1,061.8) b
	
	527.7 (1,451.4) b
	
	32.5
	
	< 0.001

	 
	Compost rate
	 
	50.7 (316.1)
	 
	34.7 (286.1) a
	 
	113.0 (463.0) b
	 
	9.1 (78.3) a
	
	17.4
	
	< 0.001



[bookmark: _Hlk120803200][bookmark: _Hlk173479599]Table S3 – Partial (excluding births and purchases) livestock offtake rates and death rates for the pooled sample and for the three farm types identified (means followed by standard deviations in parentheses). For a particular characteristic, means do not differ significantly at α = 0.05 if ns (not significant) is indicated in the P-value column or if followed by the same letter.

	Characteristic
	 
	Total (N = 1840)
	 
	Farm types

	
	
	
	
	Type 1 (N = 654)
	
	Type 2 (N = 570)
	
	Type 3 (N = 616)
	
	F-value
	
	P-value

	Partial offtake rate
	
	
	
	
	
	
	
	
	
	
	
	

	
	Total livestock (%TLU)
	
	29.2 (96.2)
	
	30.7 (65.8)
	
	32.5 (122.2)
	
	24.8 (93.9)
	
	1.1
	
	ns

	
	Cattle (%)
	
	6.1 (13.9)
	
	3.9 (11.1) a
	
	5.0 (13.1) a
	
	8.1 (15.4) b
	
	10.2
	
	< 0.001

	
	Sheep and goats (%)
	
	17.5 (19.2)
	
	16.6 (20.9) a
	
	15.3 (19.7) b
	
	20.0 (17.0) b
	
	8.9
	
	< 0.001

	
	Pigs (%)
	
	20.0 (34.1)
	
	11.2 (31.8)
	
	13.9 (28.1)
	
	27.3 (38.4)
	
	2.1
	
	ns

	
	Poultry (%)
	
	30.2 (21.8)
	
	26.8 (23.5) a
	
	30.8 (21.5) b
	
	32.6 (20.2) b
	
	10.5
	
	< 0.001

	Partial death rate
	
	
	
	
	
	
	
	
	
	
	
	

	
	Total livestock (%TLU)
	
	33.3 (165.2)
	
	44.6 (231.5)
	
	32.7 (108.7)
	
	23.2 (126.9)
	
	2.5
	
	ns

	
	Cattle (%)
	
	7.7 (19.5)
	
	6.6 (18.7)
	
	7.6 (20.1)
	
	8.3 (19.4)
	
	0.5
	
	ns

	
	Sheep and goats (%)
	
	10.5 (18.1)
	
	10.5 (19.3)
	
	11.0 (19.4)
	
	10.1 (16.2)
	
	0.3
	
	ns

	
	Pigs (%)
	
	11.8 (20.3)
	
	9.5 (20.2)
	
	14.8 (22.5)
	
	11.1 (17.9)
	
	0.7
	
	ns

	
	Poultry (%)
	
	10.1 (20.4)
	
	13.1 (23.6) a
	
	8.1 (20.6) b
	
	8.8 (17.6) a
	
	9.9
	
	< 0.001

	 
	Donkey (%)
	 
	50.7 (316.1)
	 
	34.7 (286.1) a
	 
	113.0 (463.0) ab
	 
	9.1 (78.3) b
	
	3.5
	
	0.05





[bookmark: _Hlk173680316]Table S4 – Composition of the diet of cattle, sheep and goats, and poultry in the farms of the pooled sample and for the three farm types identified. For a particular characteristic, means do not differ significantly at α = 0.05 if ns (not significant) is indicated in the P-value column or if followed by the same letter.

	Characteristics
	 
	Total (N = 1840)
	 
	 
	Farm types

	
	
	
	
	
	Type 1 (N = 654)
	
	Type 2 (N = 570)
	
	Type 3 (N = 616)
	
	F-value
	
	P-value

	Cattle
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Wet season
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	Grazing
	
	81.8 (27.1)
	
	
	81.0 (30.1)
	
	82.4 (25.4)
	
	81.8 (26.5)
	
	0.2
	
	ns

	
	
	Crop residues
	
	5.6 (12.2)
	
	
	1.2 (5.2) a
	
	7.6 (13.3) b
	
	6.2 (13.2) b
	
	23.1
	
	< 0.001

	
	
	Commercial feed
	
	2.8 (8.8)
	
	
	3.7 (11.4) a
	
	0.8 (4.4) b
	
	3.8 (9.6) a
	
	14.7
	
	< 0.001

	
	
	Other
	
	6.7 (17.4)
	
	
	4.8 (14.3) a
	
	5.9 (17.2) ab
	
	8.2 (18.8) b
	
	3.6
	
	0.05

	
	Dry season
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	Grazing
	
	63.1 (27.3)
	
	
	59.8 (30.2) a
	
	66.3 (28.7) b
	
	62.3 (24.3) ab
	
	4.7
	
	0.01

	
	
	Crop residues
	
	16.6 (17.7)
	
	
	9.7 (15.6) a
	
	19.8 (17.5) b
	
	17.6 (18.0) b
	
	27.2
	
	< 0.001

	
	
	Commercial feed
	
	7.3 (15.7)
	
	
	13.0 (20.2) a
	
	2.1 (8.8) b
	
	8.5 (16.1) c
	
	41.5
	
	< 0.001

	
	
	Other
	
	8.6 (16.7)
	
	
	8.5 (17.6) ab
	
	6.8 (15.5) a
	
	10.1 (17.1) b
	
	4.2
	
	0.05

	Sheep and goats
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Wet season
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	Grazing
	
	81.1 (28.7)
	
	
	83.5 (28.0)
	
	80.0 (29.6)
	
	80.3 (28.5)
	
	2.1
	
	ns

	
	
	Crop residues
	
	4.9 (12.7)
	
	
	2.0 (9.2) a
	
	5.4 (12.6) b
	
	6.6 (14.6) b
	
	16.7
	
	< 0.001

	
	
	Pods_dry
	
	2.7 (9.1)
	
	
	3.5 (10.1) a
	
	1.5 (7.5) b
	
	3.2 (9.4) a
	
	6.7
	
	0.005

	
	
	Other
	
	7.2 (17.7)
	
	
	4.1 (10.9) a
	
	7.4 (17.7) a
	
	9.2 (21.2) b
	
	10.5
	
	< 0.001

	
	Dry season
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	Grazing
	
	70.2 (30.6)
	
	
	71.5 (30.2)
	
	70.0 (33.5)
	
	69.4 (28.6)
	
	0.6
	
	ns

	
	
	Crop residues
	
	9.9 (17.4)
	
	
	4.8 (12.3) a
	
	11.8 (18.8) b
	
	12.0 (18.6) b
	
	26.3
	
	< 0.001

	
	
	Pods_dry
	
	5.6 (12.7)
	
	
	8.6 (16.1) a
	
	2.4 (8.4) b
	
	5.9 (12.2) c
	
	28.1
	
	< 0.001

	
	
	Other
	
	11.0 (21.3)
	
	
	9.2 (16.7) a
	
	9.0 (18.4) a
	
	13.9 (25.7) b
	
	8.9
	
	< 0.001

	Poultry
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Wet season
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	Free ranging
	
	72.3 (25.3)
	
	
	77.4 (25.2) a
	
	70.6 (24.5) b
	
	69.4 (25.4) b
	
	16.3
	
	< 0.001

	
	
	Household wastes
	
	11.5 (15.6)
	
	
	10.7 (17.2)
	
	11.0 (13.9)
	
	12.7 (15.4)
	
	2.8
	
	ns

	
	
	Cereals produced on-farm farm
	
	13.6 (22.7)
	
	
	6.1 (12.4) a
	
	15.6 (21.7) b
	
	18.5 (28.2) b
	
	47.2
	
	< 0.001

	
	
	Commercial feed
	
	0.9 (6.0)
	
	
	0.3 (3.4) a
	
	0.9 (6.3) ab
	
	1.3 (7.2) b
	
	4.2
	
	0.05

	
	Dry season
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	Free ranging
	
	67.5 (25.2)
	
	
	71.7 (25.8) a
	
	67.8 (24.2) b
	
	63.5 (25.1) c
	
	15.2
	
	< 0.001

	
	
	Household wastes
	
	14.2 (17.8)
	
	
	14.4 (20.2) ab
	
	12.5 (15.4) a
	
	15.5 (17.5) b
	
	3.9
	
	0.05

	
	
	Cereals produced on-farm farm
	
	15.8 (22.7)
	
	
	8.8 (15.2) a
	
	17.2 (20.7) b
	
	20.9 (27.7) c
	
	44.1
	
	< 0.001

	 
	 
	Commercial feed
	 
	0.8 (5.8)
	 
	 
	0.2 (2.6) a
	 
	1.0 (6.2) b
	 
	1.2 (7.3) b
	
	4.9
	
	0.01





[bookmark: _Hlk173680258]Table S5 – Main crop market and main livestock market used by farms of the pooled sample and for the three farm types identified. For a particular characteristic, proportions do not differ significantly at α = 0.05 if ns (not significant) is indicated in the P-value column or if followed by the same letter.

	Characteristics
	 
	Total (N = 1840)
	 
	Farm types

	
	
	
	
	Type 1 (N = 654)
	
	Type 2 (N = 570)
	
	Type 3 (N = 616)
	
	Χ2
	
	P-value

	Main crop market
	
	
	
	
	
	
	
	
	
	
	
	

	
	Village market
	
	45.0%
	
	34.0% a
	
	56.0% b
	
	45.0% c
	
	59.9
	
	< 0.001

	
	Grain Marketing Board
	
	7.4%
	
	2.4% a
	
	7.2% b
	
	13.0% c
	
	50.0
	
	< 0.001

	
	Local warehouse
	
	0.2%
	
	0.6% a
	
	0.0% b
	
	0.0% b
	
	7.3
	
	0.05

	
	Other
	
	19.0%
	
	16.0% a
	
	21.0% b
	
	21.0% b
	
	6.0
	
	0.05

	
	None
	
	28.0%
	
	47.0% a
	
	16.0% b
	
	21.0% c
	
	169.0
	
	< 0.001

	Main livestock market
	
	
	
	
	
	
	
	
	
	
	
	

	
	Village market
	
	32.0%
	
	28.0% a
	
	44.0% b
	
	25.0% a
	
	58.0
	
	< 0.001

	
	Local sale pen
	
	21.0%
	
	12.0% a
	
	14.0% a
	
	38.0% b
	
	156.0
	
	< 0.001

	
	Local dip tank
	
	3.2%
	
	1.7% a
	
	4.2% b
	
	3.7% b
	
	7.4
	
	0.05

	
	Other
	
	19.0%
	
	18.0% a
	
	15.0% a
	
	23.0% b
	
	13.0
	
	0.05

	 
	None
	 
	25.0%
	 
	41.0% a
	 
	23.0% b
	 
	10.0% c
	
	158.0
	
	< 0.001






Figure S1 – Change in the national production of maize, sorghum, soya beans, seed cotton, tobacco, beef meet, sheep and goat meat, poultry meat, eggs, and milk in Zimbabwe from 1980 to 2018 (data source: www.faostat.org/faostat). Dashed lines represent fitted linear regressions.
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Figure S2 – Main diseases declared to have affected cattle, small ruminants (sheep and goats), and poultry for the pooled sample and for the three farm types identified.
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Figure S3 – Variable importance of a classification random forest using farm type as the response variable (out-of-bag estimate of error rate: 11.25%, classification error for Type 1: 11.69%, classification error for Type 2: 7.95%, classification error of Type 3: 14.56%).
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Figure S4 – Distribution of the three farm types identified in each of the six districts.
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Figure S5 – Cereal production per farm and per crop (A), livestock offtake per farm and per species (B), and cattle stock, offtake and mortality per farm (C). Each of the 1840 household is represented by a bar. Households were ordered by decreasing total cereal production in (A), total livestock offtake in (B) and total cattle number in (C). A rolling average was applied with subsets of 15 households to smooth the curves for easier interpretation. For greater visibility, the y-axis was capped at 4000 in (A), 7 in (B) and 40 in (C). 
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Figure S6 – Relationship between livestock mortality rate and offtake for all species. The dashed line represents a quantile regression fitted through the 99th percentile of the data.
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Figure S7 – Cattle mortality rate against the occurrence of the three main diseases reported by farmers during the survey (individual observations and boxplots).
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Figure S8 – Cattle mortality rate against the adoption, or not, of improved livestock practices adopted by more than 15% of the surveyed farms.
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