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Abstract 
Successful reproduction of a cow-calf production system is the corner stone for biological and 

economical efficiencies. Cattle evaluations have focused mainly on production traits and consequently genetic 

improvement on reproductive traits through the use of selection tools is limited. Twinning is a complex trait 

with genetic- and physiological components affecting the trait. Furthermore, the reproduction of cattle is 

dependent on several factors which includes species type i.e. Bos taurus, Bos indicus, breed, animal class and 

locality. The interaction between environment, heat, genetic factors and management also influences the 

occurrence, with multiple births most likely being due to multiple ovulations with a frequency not more than 

1 %. Where twinning is treated as a trait, the heritability, repeatability and variance is very low. Some 

disadvantages associated with twinning includes infertility of the heifer calf, lower calf survival, increased 

culling rate, lower cow reproductive performance caused by factors such as dystocia, gestation length and 

retained placenta. However, when raising twins a beef cow will most likely wean more total calf weight than 

a cow with only one calf. Therefore, twinning offers the potential for an increase in beef production efficiency 

in a herd. However, sustainable management practices must be implemented to handle the potential problems 

associated with twinning. 
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Introduction 
The possibility of improving the rate of reproduction in beef cattle by means of selecting for an increased 

rate of twinning has been debated with both pessimism and optimism, since the early days of animal breeding. 

Globally, the success of selection for multiple births in sheep created the hope that it may also be successful 

in cattle, and South Africa is no exception. Beef cattle farmers have however, in general been opposed to twin 

births because of a number of problems associated with it. These problems include a higher incidence of calf 

mortality, dystocia, still-births, abortions, calf abandonment, retained placentas, longer rebreeding intervals 

and the occurrence of freemartins. Although the production of twin calves presents a potentially new approach 

for beef cattle management and production, and provides an opportunity to increase both reproductive and 

economic efficiency, part of the economic gain is compromised by negative factors associated with the trait. 

Most of the early literature report pessimism rather than optimism on the success to selection for twins. 

However, such a trait should not be dismissed out rightly as a candidate for selection. With the development 

of new technologies such as Quantitative Trait Loci (QTL) and Marker Assisted Selection (MAS), it may be 

possible to accelerate genetic improvement in twinning. If loci affecting traits related to reproductive 

performance can be identified, then DNA markers / genomic selection may be useful to select genetically 

superior animals and thus improve the selection response. 

Successful reproduction of a cow-calf production system is the corner stone for biological and 

economical efficiencies (Dickerson, 1970). Cattle evaluations have focused mainly on production traits (Evans 

et al., 1999). Consequently genetic improvement in reproductive traits through the use of selection tools is 

limited (Gutiérrez et al., 2002). Melton (1995) stated that in terms of an economic perspective, reproductive 

traits are twice as important as production traits within a cow-calf production system. Furthermore, low 

heritability (MacNeil et al., 2006) of measured traits such as calving rate and days to calving (Meyer et al., 

1990; Johnston & Bunter, 1996), short controlled breeding seasons or the expression of a trait late in an 

animals’ life have caused the improvement in reproductive efficiency to be limited (MacNeil et al., 2006). 

However, crossbreeding and management practices has been used to improve reproduction efficiency  
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(Minick Bormann et al., 2006); nevertheless, insufficient amounts of direct selection for it has been reported 

(Cammack et al., 2009). Twinning is a complex trait with genetic- and physiological components affecting it 

(Fricke, 2001).   

Reproduction in cattle is dependent on several factors which includes species type i.e. Bos taurus, Bos 

indicus, breed, animal class and locality (Martin et al., 1992; Patterson et al., 1992; Lopez et al., 2006). 

Furthermore, the interaction between environment, heat, genetic factors and management also influences 

reproductive performance (Gröhn & Rajala-Schultz, 2000; Roxström et al., 2001).   

Cattle are uniparous species, hence females are likely to produce only one offspring per pregnancy 

(Sreeman & Diskin, 1989; Komisarek & Dorynek, 2002).  In most beef cattle breeds, twinning is a rare and 

unanticipated occurrence (Kirkpatrick, 2002), with multiple births most likely being due to multiple ovulations 

(Sreeman & Diskin, 1989), with a frequency not more than 1 % (Rutledge, 1975). However, in dairy breeds 

the frequency of occurrences is between 3-5 % (Day et al., 1995; Komisarek & Dorynek, 2002; del Río et al., 

2007). The regulation of twinning rate has previously been done by means of embryo transfer (Sreenan et al., 

1975; Boland & Gordon, 1978; Anderson et al., 1979; Sreenan & Diskin, 1989), genetic selection (Van Tassell 

et al., 1998; Van Vleck et al., 1991b), hormonal treatments or immunologic suppression of hormones (Wise 

& Schanbacher, 1983; Morris et al., 1993; Hillard et al., 1995).  

In cattle, the incidence of twinning will have advantages and disadvantages, depending on whether it is 

a dairy- or beef system, as well as the production system and environment in which the cattle are kept 

(Komisarek & Dorynek, 2002). Twinning in beef cattle provide an opportunity to increase both the rate and 

efficiency of reproduction (Guerra-Martinez et al., 1990). Furthermore, the prospective economic gain through 

twinning may be comprised by means of reduced survival rate, reduced birth weight of the twin calves and 

reduced weaning weight per calve (Gregory et al., 1996; Echternkamp & Gregory, 1999b). For a twin calf the 

time required in a feedlot may be longer until the required slaughter weight has been reached (Hallford et al., 

1976). Some researchers believe that twinning in beef cattle is a desirable trait (Guerra-Martinez et al., 1990; 

de Rose & Wilton, 1991), whereas others believe it to be an undesirable trait (Cammack et al., 2009); due to 

the negative physiological aspects, that accompany twinning. Hence, this review provides a comprehensive 

overview of both the advantages and disadvantages of twinning in a beef production system as well as the 

other influences that contribute to twinning rate.  
 

Discussion 
Genetic selection and ovulation rate 

The heritability, repeatability and variance of the trait “twinning” is very low, as is the case with most 

reproductive traits (Van Vleck & Gregory, 1996; Gregory et al., 1997; Karlsen et al., 2000). Heritability (h2) 

for twinning rate has been estimated to be low and varies from 0.01 to 0.09 (Syrstad, 1984; Cady & Van Vleck, 

1978; Ron et al., 1990). However, Rutledge (1975) suggested that with genetic selection, twinning in cattle 

may be increased to a level of economic importance. This could be achieved through the use selection criterion 

primarily focusing on multiple observations of ovulation rate when applied to replacement heifers and sires; 

which was later confirmed by other authors (Echternkamp et al., 1990; Van Vleck & Gregory, 1996; Gregory 

et al., 1996; Echternkamp & Gregory, 2002). The genetic correlation between ovulation rate and twinning rate 

is 0.75 and higher (Morris & Day, 1986; Ryan & Boland, 1991; Van Vleck et al., 1991a; Gregory et al., 1997). 

In cattle, the rate of twinning is perceived to be a quantitative trait. This implies that it is dependent on the 

combination of several genes modified by environmental factors (Komisarek & Dorynek, 2002).  

For a realistic approach, when using ovulation rate as selection criteria, multiple ovulations must be 

followed by multiple births. Repeated measurements of ovulation rate is effective as an indirect selection 

criteria due to two factors. Firstly, the high genetic correlation between twinning rate and ovulation rate (rg > 

0.75) and secondly, the mean of six ovulation rates has a moderate to high heritability (h2 = 0.35) (Gregory et 

al., 1997). Lien et al. (2000) used a genome-wide linkage analysis and detected a QTL for twinning on 

chromosome 5 of the bovine genome. Furthermore, Meuwissen et al. (2002) mapped the QTL for twinning to 

a marker interval between CSSM22 and ILSTS66 with this region being < 1 cM.   

Multiple ovulations can occur unilaterally (same ovary) or bilaterally (both ovaries) (Echternkamp et 

al., 2007). Echernkamp et al. (2007) suggested that bilateral twins had better neonatal survival rates, higher 

birth weights and longer gestations lengths, compared to twins gestating in one uterine horn. Therefore, with 

the use of twinning technology, methods to increase the proportion of bilateral twin calves should be able to 

increase production gains (Echternkamp & Gregory, 2002; Cushman et al., 2005).  Furthermore, the biggest 
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increase in twinning generally occurs between parity one and parity two. Twinning will also continue to 

increase with subsequent parities, however at a slower rate (Fricke, 2001).  
 

Disadvantages of twinning 

Some disadvantages associated with twinning includes lower calf survival, dystocia, still-births, 

abortions, calf abandonments,  retained placentas, increased culling rate, lower cow reproductive performance 

and freemartin heifers (Eddy et al., 1991, Fricke, 2001; Nephawe, 2002; Bell & Roberts, 2007). The lower 

performance in cows is mainly caused by increased problems during the course of pregnancy and an increased 

calving period (difficult births) (Erb & Morrison, 1959). Furthermore, with the increase in twin births in a 

herd, the risk of non-successful reconceptions increases and thereby the profitability of the herd decreases 

drastically (López-Gatius et al., 2002; Lopez-Gatius & Hunter, 2005).  

It has been reported that cows calving twins have longer inter-calving periods and increased culling 

rates than cows carrying only one calve (Bicalho et al., 2007). In dams carrying twins, longer intervals between 

giving birth and conception has been well-documented (Turman et al., 1971; Cady & Van Vleck, 1978; 

Guerra-Martinez et al., 1990; Kirkpatrick, 2002).  

Twinning is also largely associated with cow productive performance, which includes increased 

dystocia (Ghavi Hossein-Zadeh, 2010), higher mortality rates, the occurrences of freemartins, increased 

incidences of retained placentas and extended interval from birth to first oestrous (Kirkpatrick, 2002; 

Echternkamp et al., 2007; del Río et al., 2007).  In addition, twinning places the cow at greater risk for 

developing metabolic disorders such as ketosis and displaced abomasum (Laben et al., 1982; Nielen et al., 

1989). 

Gestation length is affected by twinning through the shortening thereof (Guerra-Martinez et al., 1990; 

Gregory et al., 1990; Echternkamp & Gregory, 1999a), which also possibly contributes to the increase in the 

frequency of retained placentas in cows (Echternkamp & Gregory, 1999a). The gestation length can be 5 to 7 

days shorter for twin bearing cows than cows carrying only one calf (Turman et al., 1971; Bellows et al., 1974; 

Anderson et al., 1982, Echternkamp & Gregory, 1999a). In addition, the reduced birth weight of twin calves 

is probably the result of the shorter gestation length of the cows carrying twins (Day et al., 1995; Gregory et 

al., 1996).  

Dystocia, or calving difficulty, can be scaled from little to no assistance during calving, to a high level 

reflecting considerable amount of assistance or even caesarean operation (Meijering, 1984). It is well known 

that fertility is much lower after a caesarean operation due to dystocia (Dobson et al., 2001). Furthermore, calf 

survival is also frequently negatively associated with dystocia (Cundiff et al., 1986). Therefore, lower calf 

survival may be reflected in other measures of reproduction such as weaning rate (Cammack et al., 2009). 

Guerra-Martinez et al. (1990) observed the rate of dystocia was higher in heifers (28 %) than in cows (10 %). 

However, the authors also observed that the rate of dystocia is higher in heifers carrying one calf than heifers 

carrying twins. In cows, dystocia associated with twinning is most frequently caused by mal-presentation of 

the calves (Echternkamp & Gregory, 2002).  

Freemartin syndrome in heifers occurs from twinning. During gestation, when the cow is carrying 

dizygotic twins, i.e. female and male, the embryonic membranes of the two foetuses conceptus fuse. The result 

is the exchange of blood between the foetuses where endocrine factors or cells are transferred from the male 

to the female calf. This causes the abnormal development of the reproductive organs of the female calf and 

results in infertility (Muller, 1992; Ghavi Hossein-Zadeh, 2013). Only 8 % of heifers born from a heterosexual 

twin pregnancy will be normal due to the membranes not fusing, or the fusion occurs only after the period of 

reproductive organ development. The other 92 % of heifers born will show freemartinism (Buoen et al., 1992) 

and will therefore be infertile. 

Retained placenta in cows is due to the phenomenon that not all parts of the placenta is delivered in the 

uterus during birth (Çobanoğlu, 2010). According to Erb & Morrison (1959) and Bendixen et al. (1987) several 

factors including disease, abortion, dystocia, twin birth, gestation length and nutrition, influences the retention 

of a placenta. Penny et al. (1995) observed that 62 % of retained placenta incidences were caused by twinning. 

This in comparison to only 3 % in cows only carrying one calf. The incidence of retained placenta also 

increases after twin births (Turman et al., 1971; Bellows et al., 1974) as well as after a twin birth experiencing 

dystocia (Echternkamp & Gregory, 2002). Furthermore, in beef cattle, Guerra-Martinez et al. (1990) observed 

that the rate of incidence of retained placenta in heifers calving twins is 25 % and in cows calving twins it is  
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4 %. In comparison, this incidence in heifers bearing one calf is 12 % and in cows bearing one calf is 4 %, 

respectively.  
 

Advantages of twinning 

In theory, beef cattle productivity can be improved through the increase in prolificacy or the increase in 

the frequency of twins (Cammack et al., 2009). When raising twins a beef cow will most likely wean more 

total calf weight than a cow with only one calf. Therefore, twinning offers the potential for an increase in beef 

production efficiency in a herd. However, sustainable management practices must be implemented to handle 

the potential problems associated with twinning (Kirkpatrick, 2002). In a herd, increased twinning may allow 

for an increase in progeny from a genetically superior cow, hence the female animals within a herd can play a 

bigger role in the selection program (Cady & Van Vleck, 1978). Accompanying the latter are the application 

of technologies such as embryo technology and sexed semen, which allow the regulation of the sex of the 

calves, thereby selecting more female calves (Ghavi Hossein-Zadeh et al., 2010) in dairy herds, for example.  

One of the most important factors affecting beef cattle production is low reproductive performance. 

Therefore, a cow producing an extra calf could potentially increase the production efficiency, since the extra 

calf will also be available for slaughter (Çobanoğlu, 2010). Gaafar et al. (2010) found that in comparison with 

single calves, Friesian twin calves had higher total body weight, higher total body weight gain, better feed 

conversion ratios and greater economic efficiency. Twin calves also had lower feed intake and feed cost. Bar-

Anan & Bowman (1974) illustrated the potential for a decrease in production costs of about 20-30 % per unit 

of beef returns, when an increase in total weight of calves is observed at weaning by the means of twinning. 

Furthermore, it was also observed that albeit twin calves have lower birth- and weaning weights, they also 

have higher growth rates than single calves after weaning (Guerra-Martinez et al., 1990). De Rose & Wilton 

(1991) observed that even though twins have shorter gestation lengths their combined birth weight is 25.5 kg 

more than that of single calves.  

In the comparison of weaning weights between twin and single beef cattle calves from different studies, 

it was found that: 

 twins produced 186.0 kg more weight at weaning per cow than cows with only one calve (De Rose & Wilton, 

1991), 

 cows with twin calves produced an additional 171 kg of calf at weaning, compared to cows with single calves 

(Turman et al., 1971), 

 there is a 108 kg (51 %) increase in total weaning weight with cows producing twins compared to single 

calves (Davis et al.,1989), 

 dams with twins produced 70.8 % more calves compared to a single calve born, which resulted in an increase 

of 48.1 % in weaning weight (Echternkamp & Gregory, 2002). 

It was suggested that the input costs was 24% lower with single calves compared to twin births. The 

high healthcare expenses accompanying twin birth in beef cattle production should therefore be accounted for 

(Guerra-Martinez et al., 1990). A study conducted by Gregory et al. (1996) found that a cow with twins 

produced 65.2 % more live calves than a cow carrying one calve.   

Many studies have also shown that female calves born with freemartin syndrome does not have a 

negative effect on a beef production system, due to the larger number of calves within a herd that can be 

slaughtered after weaning. Furthermore, in comparison with normal female calves, freemartins will frequently 

be more of choice grade carcass quality since more marbling is observed in the Longissimus muscle 

(Çobanoğlu, 2010). Freemartins also generally have a higher birth weight than normal female calves 

(Echternkamp & Gregory, 2002). In terms of carcass characteristics, no visible differences could be identified 

(Hallford et al., 1976; Echternkamp & Gregory, 2002).  
 

Conclusion  
In beef cattle, the increase in prolificacy may increase the profitability (Echternkamp et al., 1999).  

Guerra-Martinez et al. (1990) found that twin calves had reduced birth weights of 13 % and at weaning a 

reduction in weight of 17 %. However, twins per cow produced 140 – 179% more weaning weight than a cow 

with a single calve. 

The additional management practices, when facilitating twinning, is the accurate identification of cows 

gestating twins and assistance at birth that will increase the neonatal survival of the calves (Komisarek & 

Dorynek, 2002).  Furthermore, genetic selection applied to replacement heifers for twinning will have to be 



Applied Animal Husbandry & Rural Development 2018, Volume 11  72 
 

Citation of this paper: Appl. Anim. Husb. Rural Develop. 2018, vol 11, 68-75: www.sasas.co.za/aahrd/ 

based upon multiple observations of ovulation rate (Echternkamp & Gregory, 1999a). By applying the 

appropriate management practices to reduce the negative effects of twinning on the cow/heifer reproductive 

performance, as well as the calve productive performance, twinning in a beef cattle production system has the 

potential to increase productive performance of a herd as well as increasing the economic returns thereof.  

With the development of new genetic technologies such as QTL and MAS it may be possible to more 

effectively select for twinning in beef cattle. If loci affecting traits related to reproductive performance, 

including twinning, can be identified, such DNA markers will be useful to select genetically superior animals 

for a number of reproductive traits, thus improving response to selection. 

Twinning in beef cattle, at least theoretically, presents a potentially new paradigm for beef cattle 

management and production systems. As such it provides an opportunity to increase both reproductive and 

economic efficiency, albeit that some of the potential economic gain will be compromised by factors negatively 

associated with the trait. The disadvantages include reduced calf survival, increased incidence of dystocia, 

retained placentas and longer intervals between conceptions.  

Some of these problems can be overcome with changes in management, whereas other problems lack 

obvious management interventions. Changes in management that may facilitate successful utilization of twins 

include pregnancy status checks to determine twin versus single gestations, appropriate nutrition for twin 

gestations, suitable calving facilities, and the early weaning of twin calves to facilitate rebreeding of the dam 

(Nephawe, 2002). The pre-calving diagnosis of twin pregnancies will facilitate management at time of calving 

time to provide for timely administration of obstetrical assistance to facilitate delivery of twin calves and to 

increase their neonatal survival (Echternkamp & Gregory, 1999). 

Nowhere has a complete economic assessment of the potential of twinning in beef cattle been conducted. 

Such an assessment is needed to determine if the economic returns from the production of two calves per cow 

crop could offset the costs of labour, feed and herd health (i.e. intensive management of twin-producing dams 

and their calves) as well as other disadvantages associated with the trait.  

In South Africa, the likelihood of achieving a workable system of twinning in beef cattle will be low 

because extensive beef production systems are dominating the beef cattle farming enterprises. However, there 

may be a few cases where beef cattle farmers have abundant feed resources and will be able to devote enough 

of their time to managing and caring for cows calving twins. Unfortunately, selection for twinning will be limited 

if small numbers of animals are available. 
 

Acknowledgement 
The financial contribution of Red Meat Research and Development South Africa (RMRD SA) towards 

this research is acknowledged.  
 

Conflict of interest 
The authors declare that they have no conflict of interest. 

 

References 
Anderson, G.B., BonDurant, R.H. & Cupps, P.T., 1982. Induction of twins in different breeds of cattle. J. 

Anim. Sci. 54, 485-490.  

Anderson, G.B., Cupps, P.T. & Drost, N., 1979. Induction of twins in cattle with bilateral and unilateral embryo 

transfer. J. Anim. Sci. 49, 1037-1042.  

Bar-Anan, R. & Bowman, J.C., 1974. Twinning in Israeli Friesian dairy herds. Anim. Prod.18, 109-115. 

Bell, M.J. & Roberts, D.J., 2007. Effect of twinning on the feed intake, performance and health of dairy cows. 

Livest. Sci. 107, 274-281.  

Bellows, R.A., Short, R.E., Urick, J.J. & Pahnish, O.F., 1974. Effects of early weaning on postpartum 

reproduction of the dam and growth of calves born as multiples or singles. J. Anim. Sci. 39, 589-600.  

Bendixen, P.H., Vilson, B., Ekesbo, I. & Âstrand, D.B., 1987. Disease frequencies in dairy cows in Sweden. 

II. Retained Placenta. Prev. Vet. Med. 4, 377-387. 

Bicalho, R.C., Cheong, S.H., Galvão, K.N., Warnick, L.D. & Guard, C.L., 2007. Effect of twin birth calvings 

on milk production, reproductive performance, and survival of lactating cows. J. Am. Vet. Med. Assoc. 

231, 1390-1397.  

Boland, M.P. & Gordon, I., 1978. Twinning in lactating Friesian cows by non-surgical egg transfer. Vet. Rec. 

103, 241.  



Applied Animal Husbandry & Rural Development 2018, Volume 11  73 
 

Citation of this paper: Appl. Anim. Husb. Rural Develop. 2018, vol 11, 68-75: www.sasas.co.za/aahrd/ 

Buoen, L.C., Zhang, T.Q., Wever, A.F. & Ruth, G.R., 1992. Non-freemartin rate in Holstein heterosexual 

twins. Am. Soc. Bov. Prac. 1, 300-303.  

Cady, R.A. & Van Vleck, L.D., 1978. Factors affecting twinning and effects of twinning in Holstein dairy 

cattle. J. Anim. Sci. 46, 950-956. 

Cammack, K.M., Thomas, M.G. & Enns, R.M., 2009. Review: Reproductive traits and their heritabilities in 

beef cattle. Prof. Anim. Sci. 25, 517-528.  

Çobanoğlu, Ö., 2010. Twinning in Cattle: Desirable or undesirable? J. Environ. Sci. 4, 1-8.  

Cundiff, L. V., MacNeil,, M.D., Gregory, K.E. & Koch, R.M., 1986. Between- and within-breed genetic 

analysis of calving traits and survival to weaning in beef cattle. J. Anim. Sci. 63, 27-33.  

Cushman, R.A., Allan, M.F., Snowder, G.D., Thallman, R.M. & Echternkamp, S.E., 2005. Evaluation of 

ovulation rate and ovarian phenotype in puberal heifers from a cattle population selected for increased 

ovulation rate. J. Anim. Sci. 83, 1839-1844.  

Day, J.D., Weaver. L.D., & Franti, C.E., 1995. Twin pregnancy diagnosis in Holstein cows: discriminatory 

powers and accuracy of diagnosis by transrectal palpation and outcome of twin pregnancies. Canadian. 

Vet. J. 36, 93-97.  

Davis, M.E., Harvey, W.R., Bishop, M.D. & Gearheart, W.W., 1989. Use of embryo transfer to induce 

twinning in beef cattle: embryo survival rate, gestation length, birth weight and weaning weight of 

calves. J. Anim. Sci. 67, 301-310.   

Del Río, N.S., Stewart, S., Rapnicki, P., Chang, Y.M. & Fricke, P.M., 2007. An observational analysis of twin 

births, calf sex ratio, and calf mortality in Holstein dairy cattle. J Dairy Sci. 90, 1255-1264. 

de Rose, E.P. & Wilton, J.W., 1991. Productivity and profitability of twin births in beef cattle. J. Anim. Sci. 

69, 3085-3093. 

Dickerson, G., 1970. Efficiency of animal production – Molding the biological components. J. Anim. Sci. 30, 

849-859.   

Dobson, H., Tebble, J.E., Smith, R.F. & Ward, W.R., 2001. Is stress really all that important? Theriogenology, 

55, 65-73.   

Echternkamp, S.E. & Gregory, K.E., 1999a. Effects of twinning on gestation length, retained placenta, and 

dystocia. J. Anim. Sci. 77, 39-47.   

Echternkamp, S.E. & Gregory, K.E., 1999b. Effects of twinning on postpartum reproductive performance in 

cattle selected for twin births. J. Anim. Sci. 77, 48-60.  

Echternkamp, S.E. & Gregory, K.E., 2002. Reproductive, growth, feedlot, and carcass traits of twin vs single 

births in cattle. J. Anim. Sci. 80(Suppl. 2), E64-E73.   

Echternkamp, S.E., Gregory, K.E., Dickerson, G.E., Cundiff, L.V., Koch, R.M. & Van Vleck, L.D., 1990. 

Twinning in cattle: II. Genetic and environmental effects on ovulation rate in puberal heifers and 

postpartum cows and the effects of ovulation rate on embryonic survival. J. Anim. Sci. 68, 1877-1888.  

Echternkamp, S.E., Gregory, K.E., Lindsey, B.R., Mussard, M. & Kinder, J.E., 1999. Comparison of FSH and 

LH response to follicular aspiration in cattle selected (Twinner) and unselected (Control) for twin births. 

Biol. Reprod. 60(Suppl. 1), 270.  

Echternkamp, S.E., Thallman, R.M., Cushman, R.A., Allan, M.F. & Gregory, K.E., 2007. Increased calf 

production in cattle selected for twin ovulations. J. Anim. Sci., 85, 3239-3248.  

Eddy, R.G., Davies, O. & David, C., 1991. An economic assessment of twin births in British dairy herds. Vet. 

Rec. 29, 526-529.   

Erb, R.E. & Morrison, R.A., 1959. Effects of Twinning on reproductive efficiency in a Holstein-Friesian herd. 

J. Dairy Sci. 42, 512-519. 

Evans, J.L., Golden, B.L., Bourdon, R.M. & Long, K.L., 1999. Additive genetic relationships between heifer 

pregnancy and scrotal circumference in Hereford cattle. J. Anim. Sci. 77, 2621-2628.  

Fricke, P.M., 2001. Review: Twinning in dairy cattle. Prof. Anim. Sci. 17, 61-67. 

Gaafar, H.M.A., Shitta, A.A., Shamiah, S.M. & Ganah, H.A.B., 2010. Productive performance of twin Friesian 

calves in Egypt. Slovak. J. Anim. Sci. 43, 179-186.   

Ghavi Hossein-Zadeh, N., 2010. The effect of twinning on milk yield, dystocia, calf birth weight and open 

days in Holstein dairy cows of Iran. J. Anim. Physiol. Anim. Nutr. 94, 780-787.  

Ghavi Hossein-Zadeh, N., 2013. Effects of main reproductive and health problems on the performance of dairy 

cows: A review. Span. J. Agric. Res. 11, 718-735.  



Applied Animal Husbandry & Rural Development 2018, Volume 11  74 
 

Citation of this paper: Appl. Anim. Husb. Rural Develop. 2018, vol 11, 68-75: www.sasas.co.za/aahrd/ 

Ghavi Hossein-Zadeh, N., Nejati-Javaremi, A., Miraei-Ashtiani, S.R. & Kohram, H., 2010. Bioeconomic 

evaluation of the use of sexed semen at different conception rates and herd sizes in Holstein populations. 

Anim. Reprod. Sci. 121, 17-23.  

Gregory, K.E., Bennett, G.L., Van Vleck, L.D., Echternkamp, S.E. & Cundiff, L.V., 1997. Genetic and 

environmental parameters for ovulation rate, twinning rate, and weight traits in a cattle population 

selected for twinning. J. Anim. Sci. 75, 1213-1222. 

Gregory, K.E., Echternkamp, S.E. & Cundiff, L.V., 1996. Effects of twinning on dystocia, calf survival, calf 

growth, carcass traits and cow productivity. J. Anim. Sci. 74, 1223-1233.   

Gregory, K.E., Echternkamp, S.E., Dickerson, G.E., Cundiff, L.V., Koch, R.M. & Van Vleck, L.D., 1990. 

Twinning in cattle: III. Effects of twinning on dystocia, reproductive traits, calf survival, calf growth 

and cow productivity. J. Anim. Sci. 68, 3133-3144.  

Gröhn, Y.T. & Rajala-Schultz, P.J., 2000. Epidemiology of reproductive performance in dairy cows. Anim. 

Reprod. Sci. 60, 605-614. 

Guerra-Martinez, P., Dickerson, G.E., Anderson, G.B. & Green, R.D., 1990. Embryo-transfer twinning and 

performance efficiency in beef production. J. Anim. Sci. 68, 4039-4050.  

Gutiérrez, J.P., Álvarez, I., Fernández, I., Royo, L.J., Díez, J. & Goyache, F., 2002. Genetic relationships 

between calving date, calving interval, age at first calving and type traits in beef cattle. Livest. Prod. 

Sci. 78, 215-222.  

Hallford, D.M., Turman, E.J., Selk, G.E., Walters, L.E. & Stephens, D.F., 1976. Carcass composition in single 

and multiple birth cattle. J. Anim. Sci. 42, 1098-1103.  

Hillard, M.A., Wilkins, J.F., Cummins, L.J., Bindon, B.M., Tsonis, C.G., Findlay, J.K. & O’Shea, T., 1995. 

Immunological manipulation of ovulation rate for twinning in cattle. J. Reprod. Fertil. 49, 351-364.  

Johnston, D.J. & Bunter, K.L., 1996. Days to calving in Angus cattle: Genetic and Environmental effects, and 

covariances with other traits. Livest. Prod. Sci. 45, 13-22.  

Karlsen, A., Ruane, J., Klemetsdal, G. & Heringstad, B., 2000. Twinning rate in Norwegian cattle: Frequency, 

(co)variance components, and genetic trends. J. Anim. Sci. 78, 15-20.  

Kirkpatrick, B.W., 2002. Management of twinning cow herds. J. Anim. Sci. 80(Suppl 2), E14-E18.    

Komisarek, J. & Dorynek, Z., 2002. Genetic aspects of twinning in cattle. J. Appl. Genet. 43, 55-68. 

Laben, R.L., Shanks, R., Berger, P.J. & Freeman, A.E., 1982. Factors affecting milk yield and reproductive 

performance. J. Dairy Sci. 65, 1004-1015.  

Lien, S., Karlsen, A., Klemetsdal, G., Våge, D.I., Olsaker, I., Klungland, H. & Gomez-Raya, L., 2000. A 

primary screen of the bovine genome for quantitative trait loci affecting twinning rate. Mamm. Genome. 

11, 877-882.  

López-Gatius, F. & Hunter, R.H.F., 2005. Spontaneous reduction of advanced twin embryos: its occurrence 

and clinical relevance in dairy cattle. Theriogenology. 63, 118-125. 

López-Gatius, F., Santolaria, P., Yániz, J., Rutllant, J. & López-Béjar, M., 2002. Factors affecting pregnancy 

loss from gestation day 38 to 90 in lactating dairy cows from a single herd. Theriogenology. 57, 1251-

1261. 

Lopez, R., Thomas, M.G., Hallford, D.M., Keisler, D.H., Silver, G.A., Obeidat, B.S., Garcia, M.D. & Krehbiel, 

C.R., 2006. Case study: Metabolic hormone profiles and evaluation of associations of metabolic 

hormones with body fat and reproductive characteristics of Angus, Brangus, and Brahman heifers. Prof. 

Anim. Sci. 22, 273-282.  

MacNeil, M.D., Geary, T.W., Perry, G.A., Roberts, A.J. & Alexander, L.J., 2006. Genetic partitioning of 

variation in ovulatory follicle size and probability of pregnancy in beef cattle. J. Anim. Sci. 84, 1646-

1650.  

Martin, L.C., Brinks, J.S., Bourdon, R.M. & Cundiff, L.V., 1992. Genetic effects on beef heifer puberty and 

subsequent reproduction. J. Anim. Sci. 70, 4006-4017.   

Melton, B.E., 1995. Conception to consumption: The economics of genetic improvement. In: Proc. Annu. Beef 

Improv. Federation Meeting. Sheridan, WY. pp. 40 – 69.   

Meijering, A., 1984. Dystocia and stillbirth in cattle – A review of causes, relations and implications. Livest. 

Prod. Sci. 11, 143-177.  

Meuwissen, T.H.E., Karlsen, A., Lien, S., Olsaker, I. & Goddard, M.E., 2002. Fine mapping of a quantitative 

trait locus for twinning rate using combined linkage and linkage disequilibrium mapping. Genetics. 161, 

373-379.   



Applied Animal Husbandry & Rural Development 2018, Volume 11  75 
 

Citation of this paper: Appl. Anim. Husb. Rural Develop. 2018, vol 11, 68-75: www.sasas.co.za/aahrd/ 

Meyer, K., Hammond, K., Parnell, P.F., Mackinnon, M.J. & Sivarajasingam, S., 1990. Estimates of heritability 

and repeatability for reproductive traits in Australian beef-cattle. Livest. Prod. Sci. 25, 15-30. 

Minick Bormann, J., Totir, L.R., Kachman, S.D., Fernando, R.L. & Wilson, D.E., 2006. Pregnancy rate and 

first-service conception rate in Angus heifers. J. Anim. Sci. 84, 2022-2025. 

Morris, C.A. & Day, A.M., 1986. Ovulation results from cattle herds with high twinning frequency. In: Proc. 

3rd World Cong. Genet. App. Livest. Prod. 96-100.  

Morris, D.G., McDermott, M.G., Diskin, M.G., Morrison, C.A., Swift, P.J. & Sreenan, J.M., 1993. Effect of 

immunization against synthetic peptide sequences of bovine inhibin α-subunit on ovulation rate and 

twin-calving rate in heifers.  J. Reprod. Fertil. 97, 255-361.  

Muller, U., 1992. The Y chromosome and its role in primary sex differentiation. J. Anim. Sci. 70(Suppl. 2), 1-

7.  

Nielen, M., Schukken, Y.H., Scholl, D.T., Wilbrink, H.J. & Brand, A., 1989. Twinning in dairy cattle: A study 

of risk factors and effects. Theriogenology. 32, 845-862.   

Nephawe, K.A., 2002. Twinning in beef cattle: An opportunity to improve reproductive and economic 

efficiency of beef production? Proceedings of the Beef Improvement Federation Meeting.  

Patterson, D.J., Perry, R.C., Kiracofe, G.H., Bellows, R.A., Staigmiller, R.B. & Corah, L.R., 1992. 

Management considerations in heifer development and puberty. J. Anim. Sci. 70, 4018-4035.  

Penny, C.D., Lowman, B.G., Scott, N.A., Voelke, S.L. & Davies, D.A.R., 1995. Management aspect of 

induced twinning in beef suckled cows using in vitro fertilized embryos. Vet. Rec. 136, 506-510. 

Ron, M., Ezra, E. & Weller, J.I., 1990. Genetic analysis of twinning rate in Israeli Holstein cattle. Gen. Sel. 

Evol. 22, 349-359.  

Roxström, A., Strandberg, E., Berglund, B., Emanuelson, U. & Philipsson, J., 2001. Genetic and environmental 

correlations among female fertility traits and milk production in different parities of Swedish Red and 

White dairy cattle. Acta. Agric. Scand. A. 51, 7-14. 

Rutledge, J.J., 1975. Twinning in cattle. J. Anim. Sci. 40, 803-815.  

Ryan, D.P. & Boland, M.P., 1991. Frequency of twin births among Holstein-Friesian cows in a warm dry 

climate. Theriogenology. 36, 1-10.  

Smith, B.A., Brinks, J.S. & Richardson, G.V., 1989. Relationships of the sire scrotal circumference to offspring 

reproduction and growth. J. Anim. Sci. 67, 2881-2885.   

Sreenan, J.M., Beehan, D. & Mulvehill, P., 1975. Egg transfer in the cow: Factors affecting pregnancy and 

twinning rates following bilateral transfers. J. Reprod. Fertil. 44, 77-85.  

Sreenan, J.M. & Diskin, M.G., 1989. Effect of a unilateral or bilateral twin embryo distribution on twinning 

and embryo survival rate in the cow. J. Reprod. Fertil. 87, 657-664. 

Syrstad, O., 1984. Inheritance of multiple births in cattle. Livest. Prod. Sci. 11, 373-380.  

Turman, E.J., Laster, D.B., Renbarger, R.E. & Stephens, D.F., 1971. Multiple births in beef cows treated with 

equine gonadotropin (PMS) and chorionic gonadotropin (HCH). J. Anim. Sci. 32, 962-967.  

Van Vleck, L.D. & Gregory, K.E., 1996. Genetic trend and environmental effects in a population of cattle 

selected for twinning. J. Anim. Sci. 74, 522-528.  

Van Vleck, L.D., Gregory, K.E. & Echternkamp, S.E., 1991a. Ovulation rate and twinning rate in cattle: 

Heritabilities and genetic correlation. J. Anim. Sci. 69, 3213-3219.  

Van Vleck, L.D., Gregory, K.E. & Echternkamp, S.E., 1991b. Prediction of breeding values for twinning rate 

and ovulation rate with a multiple trait, repeated records animal model. J. Anim. Sci. 69, 3959-3966.  

Van Tassell, C.P., Van Vleck, L.D.  & Gregory, K.E., 1998. Bayesian analysis of twinning and ovulation rates 

using a multi-trait threshold model and Gibbs sampling. J. Anim. Sci. 76, 2048-2061.  

Wise, T.H. & Schanbacher, B.D., 1983. Reproductive effects of immunizing heifers against androstenedione 

and oestradiol-17 beta. J. Reprod. Fertil. 69, 605-612. 

 


