Supplementary Table S1 Live body weight, weight gain per day, day weighted population mix by subcategory for Somba cattle
	Category
	Sub-category
	ALBWa (kg)
	Average weight gain (g/day) 
	DWPM (%)

	Growing cattle
	Female 6-12 m
	46.2
	93.2a
	4.5c

	
	Male 6-12 m
	46.2
	93.2a
	4.8c

	
	Heifer 1- 2 y
	81.3
	96.0a
	7.9d

	
	Young bull 1-2 y
	81.3
	96.0a
	2.9d

	
	Heifer 2- 3 y
	119.0
	104.0a
	4.3d

	
	Young bull 2-3 y
	119.0
	104.0a
	1.8d

	
	Heifer 3- 4 y
	149.4
	82.2a
	3.8d

	
	Young bull 3-4 y
	149.4
	82.2a
	1.3d

	
	Cow 4-5 y
	158.5
	24.7a
	4.4d

	
	Young bull 4 - 5 y
	158.5
	24.7a
	0.9d

	
	Young bull 5 - 6 y
	165.3
	18.7b
	0.8d

	Other mature cattle
	Mature cow ≥ 5 y
	167.0
	0.0
	38.2d

	
	Bull ≥ 6 y
	173.0
	0.0
	0.3d


m = month; y = year; ALBW : Average live body weight; DWPM = Day weighted population mix.

aAdanléhoussi et al. (2003); bestimation; c adapted from Akadiri (1979) and Dehoux and Hounsou-Ve (1993); dAkadiri (1979).
Supplementary Table S2 Characterization, live body weight, weight gain per day by subcategory, day weighted population mix for Borgou cattle
	Category
	Sub-category
	ALBW (kg)
	Average weight gain (g/day)
	DWPM (%)

	Growing cattle
	Female 6 -12 m
	70.6a
	160.0c*
	4.5e

	
	Male 6 -12 m
	70.6a
	189.0c*
	4.8e

	
	Heifer 1- 2 y
	126.9a
	154.3d
	9.8f

	
	Heifer 2 < 4 y
	213.8b
	119.0d
	15f

	
	Young bull 1-2 y
	126.9a
	154.3d
	5.3f


	
	Young bull 2< 4 y
	213.8b
	119.0d
	3.9f

	Other mature cattle
	Mature cow ≥ 4 y
	239.4a
	0.0
	31.9f

	
	Bull ≥ 4 y
	275a
	0.0
	1.0f


m = month; y = year; ALBW : Average live body weight; DWPM = Day weighted population mix.

aAdapted from Symoens and Hounsou-Ve (1991) and Dehoux and Hounsou-Ve (1993); bSymoens and Hounsou-Ve (1991) and Chabi Macco (1992); cYoussao et al. (2000); dEstimation; eadapted from Akadiri (1979) and Dehoux and Hounsou-Ve (1993); fDehoux and Hounsou-Ve (1993).
*Data from improving management systems in Benin. 
cYoussao AKI, Ahissou A, Michaux C, Farnir F, Touré Z, Idrissou N-D and Leroy PL 2000. Facteurs non-génétiques influençant le poids et la croissance de veaux de race Borgou à la Ferme d’élevage de l’Okpara au Bénin. Revue d'Élevage et de Médecine Vétérinaire des Pays Tropicaux 53, 285-292.

Supplementary Table S3 Characterization, weight, weight gain per day by subcategory, day weighted population mix for Lagune cattle
	Category
	Sub-category
	ALBW (kg)
	Average weight gain (g/day)
	DWPM (%)

	Growing cattle
	Female 6-12 m
	46.2a
	93.2a
	4.5d

	
	Male 6-12 m
	46.2a
	93.2a
	4.8d

	
	Heifer 1- 2 y
	96.0b*
	153.4c**
	12.4d

	
	Young Bull 1-2 y
	96.0b*
	153.4c
	7.7d

	
	Heifer 2 - 3 y
	111.0b*
	41.1c
	4.3e

	
	Young Bull 2-3 y
	111.0b*
	41.1c
	1.8e

	
	Young Bull 3-4 y
	157.0b*
	126.0c
	1.3e

	
	Heifer 3-4 y
	157.0b*
	0.0
	3.8e

	Other mature cattle
	Mature cow ≥ 4y
	157.0b*
	0.0
	42.6e

	
	Bull > 4 y
	209.0b*
	0.0
	2.0e


m = month; y = year; ALBW : Average live body weight; DWPM = Day weighted population mix.

aAdapted from Adanléhoussi et al. (2003); bHoste et al. (1992); cEstimation; dadapted from Akadiri (1979); eAkadiri (1979).
*Data from village condition in Togo; **45 kg was used as weight of Lagune cattle of 1 year old (Hoste et al., 1992) to estimate the growing rate of Lagune cattle of 1-2 years.
Supplementary Table S4: Mature weight, calving rate, average daily milk production and milk fat content by cattle breed
	Breed
	Mature weight (kg)

	ADMP (kg/day)
	Milk fat content (%)
	Calving rate (%)

	
	Female
	Male
	
	
	

	Somba cattle
	167.0a
	173.0a
	0.8b
	6.0b
	60.9a

	Borgou cattle
	239.5c
	275.0c
	1.5d
	6.7e
	65.4c

	Lagune cattle
	157.0f* 
	150 – 200g 
	0.8b
	5.8e
	45.0f


ADMP= Average daily milk production.

aAdanléhoussi et al. (2003); bAdapted from  FAO (DAD-IS);  cDehoux and Hounsou-Ve (1993); dAdapted from Dehoux and Hounsou-Ve (1993); eAdapted from Kora (2005); fHoste et al. (1992); gAlkoiret and Gbangboche (2005).

*Based on data from village condition in Togo.    
gAlkoiret TI and Gbangboche AB 2005. Fécondité de la vache Lagunaire au Bénin : Age au premier vêlage et intervalle entre vêlages. Revue d’Élevage et de Médecine Vétérinaire des Pays Tropicaux 58, 61-68.         

Supplementary Table S5 Information related to reproduction, mature age, weaning age and castration for cattle 

	Breed
	Borgou cattle
	Somba cattle
	Lagune cattle

	Weaning age (months)
	6a
	6f
	6i*

	Weaning weight (kg)
	68.4b
	NA
	female: 45-50; male: 34-40j

	Mature age (year)
	4a
	6g
	4k

	Age at first calving  (months)
	43c
	42 -47h
	36-48j

	Gestation length (months)
	9d
	9d
	9d

	Castrated male cattle (%)
	2.0e
	2.0e
	2.0e


 aDehoux and Verhulst (1994); bAlkoiret et al. (2010); cDehoux and Hounsou-Ve (1993); dAdapted from Dehoux and Hounsou-Ve (1993); eAdapted from Saka-Saley (1976); fKoutinhouin et al. (2010); gAdanléhoussi et al. (2003); hHall et al. (1995), iAdapted from FAO (DAD-IS); jDAGRIS (2007); kHoste et al.(1992). 
NA: Not available

* Estimation based on FAO (DAD-IS): Weaning age was assumed to be equal to lactation length as suckling period is supposed be inferior or equal to lactation length.   
bAlkoiret TI, Awohouedji DYG and Yacoubou AM 2010. Paramètres démographiques des cheptels de bovins Borgou et N’Dama à la Ferme d’Elevage de l’Okpara au nord-est du Bénin. International Journal of Biological and Chemical Sciences 4, 1657-1666.
eSaka-Saley G 1976. Contribution à l'étude de l'exploitation du troupeau bovin en République populaire du Benin. Thèse de  docteur vétérinaire, University of Cheikh-Anta-Diop, Daka, Sénégal.
fKoutinhouin BG, Youssao AKI, Kpodékon TM and Gantoli YG 2010. Influence de la traite précoce des vaches sur la croissance pondérale et l’état sanitaire des veaux en élevage traditionnel: cas de la zone périurbaine de Natitingou (Bénin). Livestock Research for Rural Development. Volume 22, Article #24. Retrieved September 19, 2013, from http://www.lrrd.org/lrrd22/2/kout22024.htm
hHall SJG, Gnaho LK and Meghen C 1995. Une enquête sur la race bovine Somba au Benin. Revue d'Élevage et de Médecine Vétérinaire des Pays Tropicaux 48, 77-83. 
iFood and Agriculture Organization Domestic Animal Diversity Information System (DAD-IS)2009. Retrieved on 11, September 2013, from  http://dad.fao.org/
jDAGRIS 2007. Domestic Animal Genetic Resources Information System (DAGRIS). (eds S Kemp, Y Mamo, B Asrat and T Dessie). International Livestock Research Institute, Addis Ababa, Ethiopia. http://dagris.ilri.cgiar.org
Supplementary Table S6: List of main species (scientific name and family) consumed on natural pasture by cattle by region in Benin 
	Breeds
	Habitat
	Consumed species  
	Family of consumed species  

	Borgou and Somba cattle
	North of Benin
	Herbaceous
	

	
	
	Panicum maximum
	Poacea

	
	
	Andropogon gayanus
	Poacea

	
	
	Andropogon tectorum 
	Poacea

	
	
	Bracharia sp
	Poacea

	
	
	Pennisetum sp
	Poacea

	
	
	Hyparrhenia sp
	Poacea

	
	
	Schizachyrium sanguineum
	Poacea

	
	
	Loudetia togoensis
	Poacea

	
	
	Woody spp
	

	
	
	Acacia  polyacantha
	Leguminoseae-Mimosoïdeae

	
	
	Acacia ataxacantha
	Leguminoseae-Mimosoïdeae

	
	
	Afzelia africana
	Leguminoseae-Caesalpinioideae

	
	
	Pterocarpus  erinaceus
	Leguminoseae-Papilionoideae  

	
	
	Khaya senegalensis
	Meliaceae

	Lagune cattle 
	South of Benin 
	Herbaceous
	

	
	
	Andropogon gayanus
	Poacea

	
	
	Andropogon tectorum
	Poacea

	
	
	Andropogon chirensis
	Poacea

	
	
	Hyparrhenia smithiana
	Poacea

	
	
	Panicum maximum
	Poacea

	
	
	Woody sp.
	

	
	
	Khaya senegalensis
	Meliaceae

	
	
	Afzelia africana
	Leguminoseae-Caesalpinioideae

	
	
	Pterocarpus erinaceus
	Leguminoseae-Papilionoideae  

	
	
	Desmodium trifolium
	Pharbaceae

	
	
	Styloxantes guineensis
	Pharbaceae


Sources: Youssao et al. (2013); aHouenou-Sedogbo (1993).
aHOUENOU-SEDOGBO DM 1993. Contribution a l’étude des systèmes d’élevage bovin en Afrique de l’Ouest : analyse de l’expérience du Bénin. Thèse de docteur vétérinaire, Faculty of Medicine and pharmacy of Dakar, Dakar, Sénégal.

Supplementary  Calcul des moyennes arithmétiques et des moyennes pondéréesTable S7Une fois les différentes formes d'énergies calculées, nous avons procédée au calcul du taux d'énergie nette disponible dans l'alimentation pour la survie par rapport à l'énergie digestible consommée (TES) et du taux d'énergie nette dans l'alimentation disponible à la croissance par rapport à l'énergie digestible consommée (cf. tableau ??). Summary of the equations used to estimate daily gross energy intake for cattle  
	Net energy for metabolic functions and energy availability characteristic of the feed estimates
	Equations

	Net energy for maintenance (NEm), MJ/day
	NEm = Cfi × (Weight)0.75 where Cfi = Coefficients for calculating NEm; Weight = live body weight of animal (kg). 
Cfi = 0.322 MJ/day per kg for female (non-lactating); 0.386 MJ/day per kg for lactating cows; 0.370 MJ/day per kg for male cattle.

	Net energy for activity (NEa) MJ/day
	NEa = Ca × NEm where Ca = coefficient corresponding to animal’s feeding situation.
Ca = 0.36 for grazing large areas cattle; 0.17 for grazing small areas cattle.

	Net energy for growth (NEg) MJ/day
	NEg= 22.02 × PV × (BW/(C × MW))0.75 × WG1.097 where BW = average live body weight (kg); MW = mature live body weight of an adult female in moderate body condition (kg); WG =  average daily weight gain of the animals in the population; C = coefficient.

C = 0.8 for females; - C = 1.2 for bulls

	Net energy for lactation (NEl) MJ/day
	NEl = Milk × (1.47 + 0.40 × Fat) where Milk = amount of milk produced (kg of milk/day); Fat = fat content of milk (% by weight)

	Net energy for pregnancy (NEp) MJ/day
	NEp = Cpregnancy × NEm where Cpregnancy = pregnancy coefficient; NEm = net energy for maintenance (MJ/day); Cpregnancy = 0.10

	Ratio of net energy available in diet for maintenance to digestible energy consumed (REM)
	REM = (1.123 - (4.092 × 10-3 × DE% ) + (1.126 × 10-5 × (DE%)2) - (25.4/ DE%))

DE% = digestible energy expressed as a percentage of gross energy

	Ratio of net energy available for growth in a diet to digestible energy consumed (REG)
	REG = (1.164 - (5.160 × 10-3 × DE%) + (1.308 × 10-5 × (DE%)2) - (37.4/ DE%))




Source: (IPCC, 2006)

