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 Interaction with a bull may encourage oestrus expression and hasten the onset of 

oestrus after calving (Berardinelli et al., 2005; Fike et al., 1996). The biostimulation 
effects of bull exposure may also stimulate ovarian activity and secretions of hormones 

required to improve oocyte quality and prepare a better environment for 

insemination.However, the efficiency of response to the stimulation may be influenced 

by the effects of other surrounding factors, such as stress, milk production, body 

condition and environment. The critical part in the investigation of the effects of 

biostimulation by bull exposure is to understand the underlying mechanism of this 
stimulation. The cues frombull exposure, whether pheromonal or visual, received by the 

postpartum cows are poorly understood.There is a potential for application of the 

biostimulation technique by exposure to a bull to improve reproductive performance in 
high producing dairy cows that need to be explored in order to improve lifetime 

performance and production for dairy cows. 
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INTRODUCTION 

 

Various techniques and strategies have been developed and implemented with the intention to improve 

reproductive performance in cattle, but most of the techniques involve the use of multiple hormones as 

treatments (Patterson et al., 2003). Nevertheless, nowadays there is an increase in community awareness about 

livestock production and a demand for a “clean, green and ethical” process of production (Martin et al., 2004). 

Therefore, other more natural approaches such as biostimulation have been implemented in farm management to 

reduce the use of hormonal treatments (Fiolet al., 2010). However, the knowledge about biostimulation use to 

improve reproductive performance in farm animals is limited, especially in dairy cattle. 

 

Introduction to male effects on the female: 

The presence of a sexually mature male animal has been shown to generate a positive effect on the onset of 

oestrus in sheep and goats during their breeding season and to increase the expression of oestrus in sows as it 

improves the postpartum ovarian activity and encourages oestrus expression (Langendijket al., 2000 and 

Rekwotet al., 2001). If a bull is in a pen sited near to the cows, those cows that are in oestrus will normally 

move near to the bull (Gordon, 1996). Besides this, the duration of postpartum anoestrus in suckled beef cows 

was decreased when exposed to bulls or excretory products of bulls (Miller and Ungerfeld, 2008). Thus, the 

bull‟s stimulatory effect on postpartum cows could be a useful treatment, as it is known to improve the 

proportion of cows that conceive (reviewed by Rekwotet al., 2001). 

 

Possible cues in biostimulation effects: 

In this context biostimulation is the term used to describe the stimulatory effect of a male on oestrus and 

ovulation through genital stimulation, olfactory pheromones, or other less well defined external cues such as 

tactile, visual and auditory (Chenoweth, 1983). Izard and Vanderbergh (1982) found that the interaction of a bull 

and cow influenced reproductive activity via olfactory cues. This biostimulation by a bull is delivered through 

the combination of olfactory, via pheromones, and other cues. 

 

Pheromones: 

Pheromones refer to air-borne chemical substances that transferspecific information and consequently cause 

a specific behavioural reaction or physiological change in the recipients endocrine or reproductive system 
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(Izard, 1983). Research shows that in cattle, priming pheromones from the male have an influence by hastening 

puberty, termination of seasonal anoestrus and reducing the postpartum anoestrus period (Izard, 1983, Fikeet al., 

1996; Gifford et al., 1989; Rekwotet al., 2001; Berardinelliet al., 2005; Miller and Ungerfeld, 2008; Taucket al., 

2010). Currently, not much information is known about bull pheromones (Roelofset al., 2008), nevertheless the 

biostimulatory effect of the bull seems to be mediated by pheromones present in their excretory products 

(Berardinelli and Joshi, 2005). In cattle, urine, faeces or cutaneous glands are an expected source of pheromones 

that mediate the biostimulatory effect of bulls on resumption of the postpartum luteal activity in cows and hasten 

the onset of puberty in heifers (Rekwotet al., 2001 and Fikeet al., 1996, Tauck and Berardinelli 2007). 

 

Non-pheromonal stimuli: 

The stimulation through genital contact can favorably influence reproduction in cattle. In some study 

(Langley, 1978) better results of conception in cows that were inseminated by natural service compared to cows 

that were artificially inseminated (AI) have been found. Although possibly confounded by differences in semen 

quality this could be caused by genital stimulation to the cows by the bull either before or during service 

(Chenoweth, 1983). In addition, Fraser (1968) found that behaviors like nuzzling, nudging, and licking by the 

bull on the perineal area of the female have induced oestrousbehaviours and could also prepare the female 

genital tract for optimal gamete transport. Furthermore, pregnancy rate in cattle has been improved by the 

effects of clitoral stimulation during AI by 6.3 to 7.5% (Randel et al., 1975). Other than this, visual and auditory 

cues are also known as sexual stimulators (Chenoweth, 1981). However Germain and Klemm (1989) claim that 

the stimulation by the bull is delivered strictly from olfactory cues, though, the effectiveness of stimulation by 

pheromones from the bull is critically associated with other non-olfactory cues. It is proven that bull 

biostimulation does influence reproductive activity in cows through all these cues (Zaleskyet al., 1984). Hence, 

biostimulation plays an important role in reproductive performance of animals as it influences endocrine 

changes on physiology and behaviours (Rekwotet al., 2001). 

 

Reception of olfactory signals: 

Figure 1 shows the location of the olfactory sensor in mammals; the chemical signal is received and 

analysed through the olfactory system, then producing attraction responses (Germain and Klemm, 1989). The 

olfactory signal is received via the main olfactory bulbs (MOB) and main olfactory epithelium (MOE), or 

through the accessory olfactory system via the vomeronasal organ (VNO) and accessory olfactory bulb (AOB). 

They are connected directly or indirectly to the hypothalamus, then stimulate GnRH secretion and in turn affect 

LH (Neills, 2006). 

 

 
 

Fig. 1: Schematic representation of the anatomy of the mammalian olfactory system showing location of the 

vomeronasal organ (VNO), the accessory olfactory bulb (AOB), the main olfactory epithelium (MOE) 

and the main olfactory bulb (MOB) (Neills, 2006). 

 

Biostimulation response in cattle: 

The biostimulatory effects of bull exposure have initiated a favourable response by influencing hormone 

regulation and ovarian activity (Fikeet al., 1996; Berardinelli and Joshi, 2005; Berardinelli and Tauck, 2007 and 

Miller and Ungerfeld, 2008). A small number of previous studies have looked into the endocrine effects on 

ovarian function and expression of oestrus in response to exposure to bulls in lactating dairy cows. In 

postpartum suckled beef cattle, there are several studies that have found that bull exposure does influence 

reproductive activity in heifers and cows, as reviewed by Rekwotet al. (2001). Custer et al. (1990) suggest there 

is a possibility that the effect of the bull stimulation on resumption of ovarian cyclicity is mediated by the 

central nervous system, since LH release was stimulated immediately after exposure to the bull. However, the 
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exact mechanism of biostimulation, and the transmission of the cues from bull to cow are less clear.Fikeet al. 

(1996) reported there was a slight effect of fenceline bull exposure on progesterone profile of cows, as cows that 

were exposed to a bull had increased progesterone concentration quicker than cows that were not exposed to the 

bull. This is similar to a study by Hornbuckleet al. (1995) in which progesterone concentration increased earlier 

during the postpartum period in beef cows that were exposed to the bull. This indication of resumption of 

ovarian cyclicity and the onset of the follicular phase by the decline of the progesterone level followed by a rise 

has been shown in previous studies (King et al., 1976, Darwashet al., 1999). Progesterone may promote 

increases of hypothalamic estradiol receptors during the luteal phase (Blacheet al., 1994, cited in Roelofset al., 

2010), which consequently convey positive effects on expression of oestrus (Vaileset al., 1992). This indicates 

the importance of progesterone secretion in improving ovarian cyclicity, thus potentially increasing reproductive 

performance in dairy cows especially after calving. However the actual time of ovulation was not assessed in 

this trial. 

 

Pre-pubertal effects: 

Puberty is defined by the time that a heifer has her first ovulation. It is the result of many physiological 

events involving the hypothalamus, pituitary gland and ovaries. Age of puberty in heifers is influenced by many 

factors including age and breed of dam, breed of sire, environmental temperature, nutrition, body weight, 

growth rate and social environment (Schilloet al., 1992). In cattle, the normal age to reach puberty is at 9 to 10 

months for dairy breeds and 13 to 14 months for beef breeds. As the female reaches puberty, she starts cycling 

on a regular basis, and ideally is ready for her first insemination at 14 to 15 months of age. Delays in reaching 

puberty will cause a delay in age at first breeding and age of calving, increasing the expense of raising 

heifers.The application of a biostimulation technique offers a potentially useful and practical tool to hasten 

puberty in heifers. In rodents, the presence of a male can accelerate the onset of puberty (Vandenbergh, 1974). 

Furthermore, Mavrogenis and Robinson (1976) revealed the same findings in swine; gilts that were exposed to a 

boar reached puberty at an earlier age compared to gilts that were not exposed to a boar. Thus, it is proven that 

biostimulation of exposing the female animals to a male helps accelerate puberty in other species. An 

experiment on the effects of exposure to bull urine on puberty in crossbred beef heifers showed that heifers 

treated with bull urine reached puberty earlier. This suggested that there is a priming pheromone in bull urine 

that can hasten the onset of puberty in beef heifers (Izard and Vandenbergh, 1982).However, changes of 

behaviour in response to a biostimulation effect of bull urine were not observed in this experiment. Rekwotet al. 

(2001) reviewed that the presence of a vasectomised bull has been reported to hasten the onset of puberty in 

heifers and also the early resumption of ovarian cyclicity after the following parturition. In Nelore cattle, 

exposure of heifers to a bull during the prepubertal period decreased their age at first pregnancy (Oliveira et al., 

2009). The responsiveness to biostimulation of ovarian cyclicity in heifers can possibly be different depending 

on the nature of the exposure and the condition of interactions, such as the intensity and type of cue to which 

they are exposed. Moreover, this may only work under an adequate nutritional status (Izard and Vandenbergh, 

1982). 

 

Oestrousbehaviour and hormone secretion: 

Regarding the behavioural response of cows exposed to the bull, a study by Roelofset al. (2008) showed 

that cows with bull exposure were attracted to the bull when they were in oestrus, as the frequencies of visiting 

the bull pen were increased during this period. However, other expressions of oestrusbehaviour such as sniffing 

vulva, chin resting, flehmen, mounting other cows and standing to be mounted were not affected by bull 

exposure. The biostimulatory effect on circulating LH concentration is very small, and may be insufficient to 

increase the secretion of oestradiol, which would influence changes in exhibition of oestrusbehaviour. Roelofset 

al. (2007) however, found that fenceline bull exposure to anoestrous dairy cows during the early postpartum 

period did have an influence on LH release; there was an increase in basal and average LH concentration and the 

frequency of LH pulses. 

 

Response of postpartum anoestrus animals: 

The relationship between biostimulation from bull exposure and resumption of ovarian activity in anoestrus 

dairy cows has been investigated in very few studies (Rekwotet al., 2001). Exposing postpartum anoestrus, 

suckled beef cows and heifers to bulls, either with close physical contact, fenceline contact, or by exposure to 

the excretory products of a bull has significant effects in accelerating the resumption of ovulatory activity 

(Fikeet al., 1996, Berardinelli and Joshi, 2005; Berardinelliet al., 2005; Miller and Ungerfeld, 2008, Taucket al., 

2010). Fikeet al. (1996) suggest that the response of postpartum anoestrus cows to biostimulation effects from 

bull exposure was directly associated with the intensity of stimuli released. Fenceline and intermittent contact of 

cows with bulls could accelerate the resumption of ovarian cyclicity (Fikeet al., 1996; Fernandez et al., 1996), 

however continuous or close physical contact with the bull is more effective (Bererdinelli and Tauck, 2007, 

Fernandez et al., 1996).In addition, exposure to the bull of newly calved dairy cows, starting from early in the 
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postpartum period, results in earlier signs of oestrous than in control cows that were not exposed to the bull 

(Chenoweth, 1983). Results from a study by Miller and Ungerfeld (2008) found that the duration of anoestrus in 

postpartum beef cows was usually shortened when cows were exposed to bulls. In their experiment, the cows 

wereassigned to two groups; the control group was exposed to one pair of bulls and the „exchanged‟ group to 

two pairs of bulls that were exchanged weekly. They concluded that weekly exchange of bulls shortened the 

postpartum anoestrus period in suckled beef cows, with a higher cumulative frequency of cows in oestrus by 

week 4 and 5 to week 7, and that pregnancy rates were higher compared to continuous exposure to the same 

bull.Nevertheless, the response to bull exposure is not necessarily the same for anoestrus dairy cows and is less 

clear compared to beef cattle. High milk production is a major factor that might contribute to a different reaction 

to bull exposure in anoestrus dairy cows. Shipka and Ellis (1999) found that there was no effect of bull exposure 

on long term reproductive performance of exposed cows; even worse, the ovarian reactivation period was 

extended in postpartum dairy cows that were exposed to a bull. 

 

Effects of biostimulation on conception rate: 

The conception rate in cows could be increased following the acceleration of resumption of ovarian 

cyclicity from biostimulation by exposing cows to the bull. According to a study by Izard (1983), postpartum 

beef cows that were exposed to a vasectomised bull for about 3 to 4 hours, two times a day, conceived to a 

fertile mating earlier compared to cows without bull exposure. Furthermore, beef cows that were exposed to a 

vasectomised bull 30 days before the start of the breeding season, required 21 days within the breeding season 

for all to be mated, whereas cows without bull exposure required a longer period of 52 days for completion of 

breeding (Izard and Vandenbergh, 1982). The proportion of cows that were pregnant in less that 60 days after 

insemination was higher in cows with exposure to a vasectomised bull compared to cows without bull exposure 

(Izard, 1983). This finding is similar to the study on fertility by Ebert et al. (1972); the conception rate to first 

service was higher with 68% in cows that were exposed to the bull compared forty eight percent (48%) in the 

cows without bull exposure. However, the efficiency of the biostimulation effects on conception rate may 

depend on stimulation techniques, condition of the cows and other factors. 

 

Biostimulatory effects in other species: 

The male animal generates a sexual attraction that the oestrous female can identify and respond to. 

Exposing postpartum anoestrus suckled beef cows and heifers to bulls, either with close physical contact or by 

fenceline contact, can accelerate resumption of ovulatory activity (Fikeet al., 1996; Berardinelliet al., 2005; 

Taucket al., 2010). However, the effect of male presence in cattle reproduction, especially in dairy cows, is not 

as clear as in sheep, goats or swine, as reviewed by Rekwotet al. (2001). Furthermore, insufficient work has 

been done to investigate the nature of the interaction between male and female in dairy cattle despite studies in 

many species of animal describing the female reproductive response to male exposure. 

 

Rodents: 

In rodents, the role of biostimulation on endocrine response is well understood compared to other species. 

Puberty in mice is accelerated by pheromonal stimulation, which involves a hypothalamic-pituitary pathway 

(Izard and Vandenbergh, 1982). Studies by Bronson and Desjardins (1974) showed that serum luteinizing 

hormone (LH) concentrations increased in juvenile females within one hour of exposure to a male mouse, and 

remained elevated for several hours. This rise in LH secretion was followed by an increase in serum oestradiol 

within 3 to 6 hours after exposure to the male (Bronson and Desjardins, 1974). It has been demonstrated that 

caging female rats with fertile males could maintain the regular oestrouscyclicity and normal gonadotropin 

secretion for an extended period of time (Nass et al., 1982). Beside this, the female– female interaction in 

rodents can also affect ovarian function and age at puberty and these interactions are mediated by priming 

pheromones produced by grouped females (Izard, 1983). 

 

Sheep: 

Ram presence has been identified as a stimulator for the occurrence of oestrous activity in ewes (Rekwotet 

al. 2001). Continuous ram exposure can enhance the proportion of ewes showing signs of normal oestrous 

cycles (O‟Callaghan et al. 1994). A direct relationship between the duration of ram presence and the percentage 

of anovular ewes showing ovulation in response to the biostimulatory effects was identified, although a previous 

study found a decline in reproductive performance over time in ewes; return to anoestrus was high with 

continued exposure to rams. They concluded a possible development of habituation by ewes to the ram stimuli 

when exposed to the ram continuously. There was no difference in level of response in reproductive activity 

found in ewes exposed to rams continuously as compared to ewes isolated from ram contact. Thus, several 

weeks of isolation period is possibly required before ewes respond well to the biostimulatory effects of ram 

exposure (Cushwaet al. 1992). 
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Swine: 

In swine, a number of studies have found that high exposure to a boar does not improve the oestrus 

detection rate in weaned sows (Langendijket al., 2000; Hemsworth and Hansen, 1990 and Catonet al., 1986), 

yet Kemp et al. (2005) reviewed that a certain level of boar stimuli is required for expression of oestrus in sows 

and gilts. Full expression of oestrus will be shown by sows at the maximum stimulation level of boar exposure 

that is applied (Langendijket al., 2000). However, continuous contact with a boar by housing sows adjacent to 

boars could reduce the oestrus detection rate. This indicates that sows habituate to higher levels of stimulation 

and express oestrus less.A study by Tilbrook and Hemsworth (1990) compared the effects of different boar 

exposure treatments on the efficiency of detection of oestrus in gilts. They found that the efficiency of detection 

of oestrus in gilts was lower when the gilts were housed adjacent to boars and separated by a wire-mesh fence, 

compared to housing opposite to boars separated by a corridor, as shown in Table 1. This study supports the 

result from Catonet al. (1986), who found that the gilts housed adjacent to boars had a lower level of oestrus 

expression as compared to gilts exposed to a boar for 30, 15 or 5 minutes every day. In addition, continuous 

boar exposure caused shorter duration of oestrus in sows that were housed adjacent to boars compared to the 

sows that exposed to boars for a restricted period daily (Hemsworth and Hansen, 1990). Sows in oestrous can be 

attracted to the odour produced by a boar this is known as signalling pheromones (Izard, 1983), although there 

were several less well defined cues that may also be part of the cause of biostimulation. 

 
Table 1: The effect of different treatmentsl on detection of oestrus in the gilts (Tilbrook and Hemsworth, 1990) 

 a) Opposite b) Adjacent c) Olfactory d) Auditory and 
Olfactory 

Proportion of gilts detected in oestrus 23/24 (95.8%) 18/24 (75.0%) 24/24 (100%) 24/24   (100%) 

Proportion of gilts detected in oestrus for more 
than one day 

20/23 (87.0%) 7/18 (30.9%) 20/24 (83.3%) 20/24  (83.3%) 

Mean (±SE) duration of oestrus (days) 2.3±0.2 1.1±0.2 2.7±0.2 2.5±0.2 

Mean (±SE) interval between oestruses (days) 18.3±0.3 18.8±0.3 18.6±0.4 18.8±0.4 

 

*Gilts were housed: a) opposite to boars and separated by a 1-m-wide corridor; b) adjacent to boars, 

separated by a wire mesh fence; c) isolated from boars with continuously exposed to boar pheromones (3α-

androstenol and 5α-androstenone) for 5 min every 25 min for 8 h (olfactory); d) isolated from boars and 

concurrently exposed to the pheromones and a broadcast of the boar „courting song‟ (auditory and olfactory). 

 

Factors affecting the efficiency of bull exposure: 

A range of factors could be considered as contributors to different outcomes of previous studies of the 

effect of bull exposure on resumption of luteal activity in anoestrus cows. These include: exposure method used, 

the genetic base of cows, physical status such as lactating for dairy cows and suckling for beef cows, the 

facilities and environmental conditions. It is not understood how duration, intensity, and frequency of exposure 

may influence the effectiveness of bull presence in postpartum anoestrous lactating dairy cows. The study by 

Berardinelli and Tauck (2007) found that the response of anovularprimiparous suckled beef cows to the 

biostimulatory effects of bull presence may depend on the intensity of exposure. Nevertheless, the role of 

different forms of bull exposure, levels of interaction and intensity require further investigation.Age of a mature 

bull is not a concern, since biostimulatory effects of a young bull (aged between one and three years old) on the 

duration of postpartum anoestrus in beef cows were the same as for a mature bull (aged three years or more) 

(Cuppet al., 1993). 

 

Conclusion: 

In the current situation on most intensive dairy farms, the use of a bull is normally restricted to breeding 

purposes and to detect oestrus. Often, no bull is involved in dairy management since they have been replaced 

with advanced techniques such as artificial insemination and automatic oestrus detection. However, there is a 

potential for application of the biostimulation technique by exposure to a bull to improve reproductive 

performance in high producing dairy cows. Thus, it is essential to developed research study to explore the 

possible potential of the biostimulation effect in high producing dairy cows during the postpartum period to 

improve their reproductive performance after parturition and reduce the calving interval, with the intention that 

this will improve lifetime performance and production for individual cows. 
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