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ABSTRACT: Animals entering the national recorded 
Dohne Merino flock from a commercial base lack pedigree 
information, which may lead to underestimated breeding 
values for progeny of such individuals. All animals 
originating from a cross between F3 ewes and a Dohne 
Merino stud ram, with unknown parents were assigned to 
phantom parent groups according to one of the four 
pathways of selection also including the year of birth of an 
F3 ewe’s first progeny as part of the classification. Such 
animals were treated in two ways, namely: no specific 
treatment was applied (Control), or classified according to 
phantom groups with a maximum of 100 parents. Average 
breeding values in each year (1992 – 2011) were calculated 
for the progeny (F4) of the F3 ewes mated to a top-stud 
Dohne Merino ram and compared to all pedigreed animals, 
termed as RES. Traits considered included body weight, 
clean fleece weight and fibre diameter. The inclusion of 
phantom parent groups rendered genetic trends in F4 
animals comparable to that of RES animals. It was 
recommended that phantom parents be routinely included in 
the Dohne Merino genetic analyses so that progeny of ewes 
originating from a commercial base were more likely be 
selected in the recorded population. 
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breeding values 
 
 

Introduction 
 

The South African Dohne Merino Breeder’s 
Association uses an open nucleus system to facilitate flow 
of breeding material from commercial flocks to fully 
recorded studs. The system aims to identify young 
commercial ewes (F3) with favourable production 
characteristics to be included into the stud to broaden the 
genetic base and to tap on the greater genetic variation in 
commercial flocks. It is argued that such ewes can 
strengthen the ram breeding flock by the introgression of 
favourable alleles for robustness and fitness. Such a system 
is thought to ensure that a stud being managed in this way 
will have high levels of production while also excelling for 
fitness and robustness.  

 
However, progeny of animals entering the 

breeding flock from a commercial base (F3 ewes) 
commonly lack pedigree information, resulting in estimated 
breeding values being reverted back to the base population, 
and being estimated less accurately. The probability of 

selecting progeny of such animals is thus reduced, with the 
implication that the perceived advantages are not realised. 
This problem is not uncommon in livestock breeding, 
especially in the dairy industry. Such animals are often 
allocated to specified groups according to the information 
that is available. For instance, base animals with more 
recent birth years are considered to be on a higher genetic 
level than those base animals with more distant birth years. 
Groups constructed during genetic evaluation are 
commonly referred to as phantom groups (Theron et al. 
(2002); Fikse (2009)). The allocation of base animals to 
phantom groups allows some control over the different 
genetic levels that may be present in the broader population 
termed as the base animals (Westell et al. (1988)).  

 
The aim of this study was to investigate the effect 

of including phantom groups for animals entering the 
National Dohne Merino breeding flock from the 
commercial industry. 

 
Materials and Methods 

 
Data. Dohne Merino performance records for this 

study were obtained from the National Small Stock 
Improvement Scheme (NSSIS) database for animals born 
from 1992 to 2011. The original data set consisted of 347 
581 records and included animals with records for body 
weight (BW), clean fleece weight (CFW) and fibre 
diameter (FD). Contemporary groups for the production 
traits were created from the concatenation of flock-year-
season-sex-management group (FYSSM). The year and 
season in the contemporary groups refer to the birth date of 
the animal. The data were transformed according to the 
method described by Brown et al. (2005), where the traits 
were expressed as a proportion of their contemporary group 
(CG) means to account for heterogeneous contemporary 
group means. 

 
Each of the animals in the F3-generation with 

unknown parentage (n = 88 758) were assigned to a 
phantom parent group of a maximum of 100 animals 
corresponding to the year of birth of their first progeny (the 
F4 animals) and the sex of the unknown parent as well as 
the F4 animal under consideration for selection as a 
replacement. Thus animals were allocated to one of the four 
pathways of selection according to guidelines of Schaeffer 
(2006). The flock of origin of animals was not included in 
this classification, because it would have resulted in very 



small phantom groups. F4 animals were compared with 
fully pedigreed animals forming part of the F5+ 
generations, termed as RES animals. It was postulated that 
information contained in the phantom groups is likely to 
assist with the accurate genetic appraisal of F4 animals in 
comparison with RES animals. 

 
Analysis. A three-trait model was developed to 

estimate fixed effects, additive genetic effects and other 
random components with ASReml (Gilmour et al. (2009)). 
Animal solutions emanating from the multi-trait analyses 
were used as predicted breeding values (PBV’s). The 
genotype by environment interaction was modeled by the 
inclusion of the sire-flock-season (SFS) interaction as an 
additional random factor. Phantom parent groups were also 
fitted as a random factor where considered. Dam age and 
age of the animal at recording were used as linear 
covariates in the genetic analysis. Other fixed effects 
included FYSSM and rearing status. Random effects 
included additive genetic effects, SFS and either the 
Control analysis or the effect of phantom groups added to 
the analysis as random. PBV’s from both analyses (Control 
and with phantom groups) were used to derive genetic 
trends for BW, CFW and FD. Average PBV’s for each trait 
were calculated for the F4 and RES animals, using SAS 
Enterprise Guide (SAS (2007)). Averaged annual PBV’s 
were regressed on birth years to derive genetic trends for F4 
and RES animals under the two scenarios.  

 
Results and Discussion 

 
It was evident that the lack of pedigree information 

validating the inclusion of phantom parents stemmed 
mainly from the dams pathway of selection (dams of dams 
and sires of dams). It is highly probable that this reflects the 
upgrading system of the Dohne Merino breed from the 
commercial base, as was noted previously. Genetic trends 
for F4 and RES animals involving the three traits according 
to analyses excluding phantom groups (Control) or 
incorporating a maximum of 100 phantom parents are 
summarised in Table 1. Schaeffer (2006) stated that each 
pathway reflects a different intensity of selection on the 
offspring.  However, solutions that reflect differences in the 
genetic merit of parents transferred to animals with 
unknown parentage are often not very smooth over time 
and they do not necessarily follow the expected genetic 
trend in the population. However, these solutions could 
reflect genetic trends if the animals with unknown 
parentage are a random sample of all contemporary animals 
(sires or dams that were present during a certain time 
period) and also that year groupings will result in estimated 
trends being an average. Theron et al. (2002) found that the 
inclusion of phantom parent groups in the model had a 
minor influence on the estimation of (co)variance 
components, but had a substantial effect on the estimated 
genetic trends for South African Holstein cattle. Genetic 
trends for both the daughters or local sires of the daughters 
of imported sires benefited from the inclusion of phantom 
parent groups in the analyses of the latter authors. 

 

Table 1. Regression coefficients and intercepts depicting 
genetic change per annum as well as corresponding 
correlation coefficients of F4 animals from a 
commercial base and fully pedigreed RES animals for 
body weight (BW in kg), clean fleece weight (CFW in 
kg) and fibre diameter (FD in µm) from analyses 
without phantom groups (Control) or without phantom 
groups 
Trait 
and 
group 

Control Phantom groups 
a 

(SE) b (SE) r a 
(SE) b (SE) r 

BW       

F4 -216 
(16) 

0.108 
(0.008) 0.96 -430 

(18) 
0.214 

(0.009) 0.98 

RES -330 
(21) 

0.165 
(0.011) 0.96 -462 

(19) 
0.231 

(0.010) 0.98 

CFW       

F4 -2.30 
(0.81) 

0.0011 
0.0004 0.55 -9.42 

(0.87) 
0.0047 

(0.0004) 0.87 

RES -4.47 
(0.88) 

0.0022 
(0.0004) 0.77 -7.83 

(0.94) 
0.0039 

(0.0005) 0.89 

FD       

F4 57.5 
(3.4) 

-0.029 
(0.002) 0.97 104.3 

(4.1) 
-0.052 
(0.002) 0.99 

RES 84.7 
(4.7) 

-0.042 
(0.002) 0.97 112.4 

(5.1) 
-0.056 
(0.003) 0.98 

 
 
The inclusion of phantom groups also had a 

profound effect on the genetic merit (as indicated by 
derived EBV’s) of the F4 animals in the present study 
(Table 1). The regression coefficient depicting genetic 
change approximately doubled for BW and FD, while a 
four-fold increase was observed for CFW. The inclusion of 
phantom groups had a smaller influence on the pedigreed 
part of the population, but the slopes and intercepts of the 
RES group were still slightly lower in the analyses 
excluding phantom groups than in the analyses with 
phantom groups. The inclusion of phantom groups rendered 
genetic trends in F4 animals roughly comparable to that 
observed in RES animals.  
 

Genetic change in BW (as depicted by the 
regression coefficients of average annual breeding values 
on birth year in Table 1) for F4 animals was significantly 
lower (P<0.05) when compared to RES animals in the 
analysis without phantom groups (Figure 1a), namely 0.108 
kg per annum and 0.165 kg per annum, respectively. The 
genetic trends for F4 and RES animals became much more 
comparable at respectively 0.214 and 0.231 kg per annum 
in the analyses involving phantom groups, as depicted in 
Figure 1b. Although the absolute regression coefficients 
regarding the analyses involving phantom groups still 
favoured the RES population above the F4-population, no 
statistically significant difference could be demonstrated 
between the respective genetic trends (P > 0.05). The 
standard errors associated with annual means in Figure 1 (a 
and b) for both the F4 and RES generations are generally so 
small they are hardly discernible on the graph. The 



exceptions are the standard errors for the years from 1992 
to1994 in RES animals for both analyses and during 2011 
for the F4 animals. These results could obviously be 
attributed to the lower numbers for pedigreed animals at the 
beginning of the recorded era in the early 1990’s, while the 
remaining number of F4-animals without pedigrees were 
obviously very few in 2011.  

 

 

 
Figure 2. Genetic trends for body weight in F4 animals 
fully pedigreed RES animals using a three-trait analysis 
without phantom groups (a) or with phantom groups (b) 

 
 
Swanepoel (2006) obtained a genetic improvement 

of 0.1542 kg per annum over the time period of 1992 to 
2003 for BW in a previous study on the National Dohne 
Merino database, which was similar to the value obtained in 
this study for RES animals in the Control analysis in the 
present study. Studies on the Western Cape Dohne Merino 
nucleus flock over the period of 1980 to 1994 accordingly 
revealed a genetic change of 0.145 kg per annum for 
yearling live weight (Cloete et al. (1998)). In contrast, De 
Klerk (1990) supplied evidence of a study on the Dohne 
Research Institute Dohne Merino flock wherein the genetic 
change for 18-month live weight amounted to only 0.059 kg 
per annum, which was much slower progress than that 
recorded in the other studies. Genetic trends for CFW and 
FD are not presented, as they followed the same general 
trend as BW. However, a similar value of 0.0035 kg per 
annum was recorded as genetic change for CFW by 
Swanepoel (2006), while Cloete et al. (1998) recorded a 
higher genetic change of 0.016 kg per annum. Swanepoel 
(2006) observed a comparable genetic change of -0.039 µm 
per annum for FD in the Dohne Merino from 1992 to 2003. 

Cloete et al. (1998) obtained an appreciably slower genetic 
change of -0.011 µm per annum, which suggested that less 
emphasis was placed on FD during their study period. It is 
reassuring that all genetic trends reflected change in the 
desired direction in the national flock, indicating that the 
South African Dohne Breeders are making use of the 
information supplied by the NSSIS. 
 

Conclusion 
 
This study revealed that genetic trends of F4 

animals entering the national Dohne Merino flock with 
unknown parentage differed appreciably when derived from 
analyses with and without phantom parent groups. Genetic 
change in the RES animals, in general, was faster than in 
the F4’s when based on analyses without phantom groups. 
However, it was evident that the inclusion of phantom 
parent groups in the analyses involving all traits rendered 
F4 animals more comparable to the pedigreed portion of the 
population, thus increasing their probability of selection as 
replacement animals. It seems that the objectives of the 
Dohne Merino Breeder’s Association are best served by 
such an analysis, and it should be incorporated in future 
national analyses. 
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