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INTRODUCTION 
Based on their origin, twin births in cattle are classified as either fraternal or identical twins. 
Fraternal (i.e. dizygotic) twins originate from two separate ova or eggs ; thus, requiring a twin 
ovulation. The twin ovulation can occur on either the same ovary or one on each ovary. The U. 
S. Meat Animal Research Center (MARC) formalized a project in 1981 to evaluate the 
feasibility of increasing the frequency of twin births in cattle through selection of females 
producing fraternal twins (Gregory et al., 1990). Foundation females produced twin calves at 
an average frequency of 50 % prior to entering the project. In 1984, the selection criterion was 
expanded to include ovulation rate for 8 to 10 consecutive estrous cycles in all yearling female 
progeny (Echternkamp et al., 1990). Estimates of h2 for single observations of ovulation rate 
and twinning rate for the selected population were 0.10 and 0.09, respectively, and the rg 
between ovulation and twinning rate was 0.75 (Gregory et al., 1997). The h2 for ovulation rate 
in heifers increased from 0.11 for a single estrous cycle to 0.38 for a mean of eight cycles. 
Estimated breeding values (EBV) for twinning were calculated for each animal using a 
multiple-trait, repeated-records, animal model, which includes both ovulation and twinning rate 
(Van Vleck et al., 1991). A genome scan of DNA of progeny-tested bulls in the Twinner 
population identified a QTL on chromosome 5 for ovulation rate (Kappes et al., 2000) and 
QTLs on chromosome 7 for both ovulation and twinning rate (Thallman et al., 1999). These 
three QTLs have been used to compute marker-adjusted EBV and to select potential sires since 
1998. The result of selection has been an increase in twinning rate of 3.1 % per year. Total 
weaning weight (adjusted 200-d weight) per cow calving was increased 55 % for twin versus 
single births (Gregory et al., 1996 ; Echternkamp and Gregory, 2002). 
 
MATERIAL AND METHODS 
Animals. Foundation animals included 307 females of which 96 were purchased from private 
herds and 211 females were transferred from other research herds at MARC. The primary 
selection criterion for these cows was the production of two or more sets of twins. Breeds of 
cattle represented in the foundation females were Holstein, Pinzgauer, Simmental, Charolais, 
Braunvieh and Gelbvieh ; Hereford and Angus contributions were residual in grade-up 
foundation females. Foundation sires of the Swedish Friesian, Norwegian Red, Swedish Red 
and White, Pinzgauer, Simmental and Charolais breeds, whose daughters had produced twins 
at a high frequency, were mated to foundation cows and their progeny  The plan was to create a 
composite population in which contributions of any breed in an animal’s pedigree was < 33 %. 
Progeny proven sires with the highest EBV for twinning were mated to the cows with the 
highest EBV (about 20 % of herd) to produce sons which subsequently produced 6 to 10 
daughter progeny. Ovulation rate of these daughters was a primary determinant in identifying 
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sires with the highest EBV to mate to cows with the highest EBV to produce sons for the next 
cycle of progeny testing. Sires were progeny proven at 4 to 5 years of age when collection of 
progeny ovulation rate data was completed. In 1997, herd size was reduced from 750 to 250 
calving cows.  
 
Management. To facilitate animal care and management and to allow for ovulation rate 
determination in puberal heifers, the herd was divided equally into a spring- and fall-breeding 
group. The spring breeding period was 70 days and the fall period was 60 days in duration. At 
75 days after the beginning of the breeding season, the uterus and ovaries of all females were 
scanned transrectally with a 3.5 MHz convex-array probe connected to a real-time ultrasound 
scanner to determine the number of fetuses in utero and the number of corpora lutea (CL) on 
the ovaries. Females < 35 days of gestation or nonpregnant at the first examination were re-
examined about 35 days later. As described by Echternkamp et al. (1990), ovulation rate (CL 
number) was measured for 8 to 10 consecutive estrous cycles in all female progeny starting at 
about 12 months of age as an indirect predictor of an animal’s propensity to twin. Because the 
h2 for the mean of six vs eight observations was small (i.e. 0.35 vs. 0.38), the number of estrous 
cycles evaluated was reduced to an average of six in 1997. Effects of type birth on body weight 
and perinatal survival were analyzed by GLM analysis of variance with age of dam, sex of calf, 
dystocia, year, season and uterine location in the model and on prenatal survival by Chi-square 
analysis. Changes in twinning rate and in ovulation rate by year were analyzed by regression 
analysis. 
 
RESULTS AND DISCUSSION 
Figure 1 illustrates the change in twinning rate that occurred between 1984 and 2000 for 
females born in the project. Twinning rate increased from 4 % in 1984 to 52 % in 2000, an 
increase of 3.1 % per year. The large increase in twinning rate in 1998 resulted from the 
reduction in herd size from 750 to 250 calving cows by culling females with the lowest EBV 
for twinning. The increase in twinning rate resulted primarily from an increased frequency of 
twin ovulations and secondarily from an increase in triplet ovulations and births. Figure 2 
illustrates change in ovulation rate in yearling heifers since 1985. The increase between 1993 
and 2000 was greater than between 1985 and 1993. Based on ovulation rate measured at 
pregnancy diagnosis (table 1), the percentage of females with a single ovulation that calved did 
not differ whether the ovulation was on the left or right ovary (84.9 vs. 82.8 %, respectively). 
Twinning rate was increased (P < 0.05) when the twin ovulations occurred bilaterally 
compared with both ovulations on the left or right ovary (61.3 vs. 55.4 and 53.6 %, 
respectively). Triplet ovulations (table 1) and/or pregnancies (table 2) had a greater (P < 0.01) 
incidence of fetal mortality and abortion than twins or singles. Also, more cows with twin 
fetuses (table 2) aborted compared with singles (P < 0.01). Because of anastomosis of the 
chorionic blood vessels between placentae of multiple fetuses in cattle (Echternkamp, 1992), 
death of one fetus results in death of the other fused fetus(es) ; thus, increased abortions with 
twin/multiple fetuses. Single-born calves were heavier (P < 0.01) than twin or triplet calves at 
birth (48.7 " 0.3, vs. 37.6 " 0.3 or 30.5 " 1.3 kg) and at 200 days of age (256.9 " 1.4 vs. 222.4 
" 1.4 or 210.6 " 7.0 kg). When both twin fetuses were gestated in the same uterine horn 
(unilateral), birth weight and perinatal survival were reduced (P < 0.01) compared with twins 
in separate horns (table 3) ; the prenatal effect was not manifested in weaning weight or 
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average daily gain (ADG) from birth to weaning. Increased survival of bilateral twins likely 
resulted from reduced dystocia (46.9 vs. 54.9 %, bilateral vs. unilateral). 
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Figure 1. Effect of selection on 
twinning rate from 1984 to 2000 
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Figure 2. Effect of selection on 
ovulation rate in yearling heifers 
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Table 3. Uterine effect on birth weight and survival of individual twins 
 
  Birth 200-day 
Location nB Wt. (Kg) Survival (%) Wt. (Kg) ADG (kg) 
Unilateral left 346 37.2C 82.8C 219.3  0.90 
Unilateral right 616 36.6C 81.9C 222.3  0.92 
Bilateral 862 38.5D 91.8D 222.3 0.91 
A Location of twin fetuses in utero. B Number of calves. C,D P < 0.01. 
 
Table 4. Effect of type of birth on total calf weight produced per cow calving 
 
Type of birth n Birth wt. (Kg) 200-day wt. (Kg) No. weaned 
Single 2,045          48.4A 220.8A 0.89A 
Twin 1,137          76.0B 343.6B 1.54B 
Triplet      41          90.9C 378.3C 1.80C 
A,B,C Means within a column with unlike superscripts differ (P < 0.01). 
 
CONCLUSION 
The selection of cattle based on EBV for twinning calculated from repeated measurements of 
ovulation rate in all heifer progeny, from twinning rate in the selected females and from 
progeny testing and subsequent assortative mating of progeny proven sires have increased the 
frequency of twin and triplet ovulations and, consequently, twin and triplet births. Although 
ovulation rate is the first and limiting prerequisite for multiple births in cattle, fetal mortality is 
increased with twin and, especially, triplet fetuses. Twin and triplet births increase cow 
productivity (total live calf weight/cow calving) 55.6 and 71.3 %, respectively, compared with 
singles (table 4). 
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