Table 2. Summary of studies that evaluated breeding performance in terms of onset of cyclic activity and pregnancy rates in heifers exposed to males (EXP) or isolated from males (ISO)

	Exposure type and length (d)
	Cyclic activity (%)
	Pregnancy (%)
	Reference

	
	EXP
	ISO
	EXP
	ISO
	

	ASE/DPC (30 d) 
	55a
	32b
	83
	86.5
	Fiol and Ungerfeld, 2011b

	TBU (56 d) 
	67a
	32b
	79
	85
	Izard and Vandenbergh, 1982a

	BE/DPC (175 d)
	**
	---
	50.5a
	16.5b
	Roberson et al., 1991

	BE/DPC (75 d)
	86.9c
	71.1d
	89.1
	88.9
	Assis et al., 2000

	BE/DPC (200 d)
	**
	---
	58.9a
	32.5b
	Small et al., 2000

	BE/DPC (50 d) 
	76c
	56d
	90c
	73d
	Quadros and Lobato, 2004

	ASE/DPC (15 d) 
	---
	---
	61a
	32.3b
	Ungerfeld, 2009

	BE/DPC (210 d) 
	**
	---
	63a
	21.5b
	Oliveira et al., 2009


ASE: androgenized steers exposure; BE: bull exposure

DPC: direct physical contact; TBU: treatment with bull urine

**Decrease age at puberty in EXP heifers
Different letters in the same row and for each experiment: a vs b: P < 0.05; c vs d: P=0.06
