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Abstract  
A study of horn growth characteristics of sable antelope in South Africa investigated the environmental 

effects of sex, calving year and season on horn development for animals up to 50 months old. Horn growth 
characteristics were assessed in the age categories of 0 to 15, 15.1 to 36, and 36.1 to 50 months. The 
growth rate (cm/day) of horn length differed significantly between male and female sable antelope in all age 
categories. The horns of males grew by 0.89 cm/day and females by 0.68 cm/day between 0 and 15 months. 
Between 15 and 36 months, horn growth was 0.079 cm/day for males and 0.042 cm/day for females. 
Between 36 and 50 months horn growth was 0.044 cm/day for males and 0.015 cm/day for females. The 
base circumference differed significantly between the sexes only between 0 and 15 months, when it was 
0.026 cm for males and 0.014 cm for females. The number of horn rings did not differ between sexes. Thus, 
there was rapid initial growth for both males and females, with the horn growth of females slowing noticeably 
once they reached sexual maturity.  Supplemental feeding regimes introduced on most farms affected horn 
growth traits positively, resulting in longer horns at maturity. 
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Introduction  

The sable antelope has four recognised subspecies in Africa (Matthee & Robinson, 1999). Historically 
the South African population (Hippotragus niger niger) was distributed in the Magaliesberg, west of Pretoria, 
and at Pilgrims Rest, Waterberg, Letaba and the Kruger National Park on the eastern side of South Africa 
(Basson, 1989; Du Toit, 1992). The Gravelotte/Letaba population, excluding that in Kruger National Park, 
declined from 15 000 to 20 000 in the 1930s to about 400 animals in 2000. The population in the 
Letaba/Gravelotte area was deemed healthy in the early 1900s because few people lived in the area 
because malaria was endemic (Du Toit, 1992; Warren, 2021). But the successful eradication of malaria led 
to livestock and crop farmers moving into the region. Therefore the sable antelope population declined 
because of increased livestock and crop farming, decreased natural habitat, competition with other species 
for water, and because the prevention of natural veld fires resulted in an increased tick burden and tick-
borne diseases (Du Toit, 1992; Rabie, 2011). The reduced population size produced lower levels of genetic 
variation and increased inbreeding, which led to higher levels of calf mortality (± 20%) (Warren, 2021). 

The Game Theft Act, No. 105 of 1991, allowed private ownership of game (Juta, 2011), so herds of 
sable antelope were established on game ranches. With few unrelated animals being available in South 
Africa, sable antelope  were imported from Malawi, Zimbabwe and Zambia (Kriek, 2017). Game farmers who 
bred sable antelope in controlled environments saved the species from local extinction, and increased 
genetic variation and reduced inbreeding. Total income from game sales in 2011 was about R4 million in 
2012, which increased to more than R5 billion (Saayman et al., 2018). This increase in value resulted in 
more farmers entering the game breeding sector (Cloete et al., 2015). From 2012 to 2013, these superior 
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breeding animals were well cared for to ensure calf survival and longer horns. Therefore, animal husbandry 
practices were adapted to include strategic feeding, and pedigree and phenotype records as an integral part 
of sable antelope management (Josling et al., 2019).  

With the advent of sable antelope ranching with the focus on horn quality, questions arose over the 
efficacy of genetic selection and the influence of nutrition on horn growth. Thus, the aim of this research was 
to investigate the growth of horn characteristics of the sable antelope with particular reference to sex and the 
environmental effects.  

 
Material and Methods 

Data were provided by ranchers from routine management practices  according to domestic livestock 
methods and principles (see for example Tucker et al., 2020). The game ranches represented the savannah-
sour, savannah-sweet, rooigras-sweet and bushveld-sweet vegetation types. The data were collected from 
individual animals that were darted with a tranquilizer under the supervision of a wildlife veterinarian. 
Because sable antelope were scarce and expensive, darting was kept to a minimum to ensure least stress. 
The horns were measured with a measuring tape by the game rancher or wildlife veterinarian. Horn 
measurements were recorded using system standards set by Safari Club International for horn length (HL), 
basal circumference (BC), and the number of rings (HR). Horn length was measured from the base along the 
front length of the horn to the horn tip without pressing the tape down between the annuli. Basal 
circumference was measured at the base of the horn where it joined the skull. Horn ring count  included only 
those that encircled the whole horn along its entire length (Josling et al., 2019).  

Traits analysed in this study were HL, HR, and BC (Figure 1). Because some horns were damaged, 
only the longer horn or larger measurement was used in the analysis. The dataset was edited to include only 
those animals born after 2010 and younger than 1500 days (4 years). A total of 3343 observations were 
recorded from 2011 to 2018. These data were then edited to eliminate outliers and animals with incomplete 
data. The final data set included 2265 records of HL, BC, and HR for 1599 individuals.  

 
 

 
 
Figure 1 Horn measuring procedures for sable antelope horns, using Safari Club International (2021) 
guidelines and ranch measurements (Van Rooyen et al., 2016) 
 

 
The birth year was recorded for each animal. Age at the time of measurement was categorized as 0 to 

15 months, 15.1 to 36 months, and 36.1 to 50 months. The gender of all animals with records in the data 
was known and males and females were present in each of the age categories. Mature animals, that is, 
those older than 50 months, were not included in this study. For females that had calved, the year and 
season of calving were recorded, and calving season was divided into summer (green) (September to April) 
and winter (dry) (May to August). Vegetation type was included in the statistical analyses. In 2011/2012, 
many ranchers had just begun to breed with sable and data were recorded only for selected animals. 
Because of the high costs and physical risks associated with darting, the ranchers were cautious about 
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darting animals merely for measurements. Thus, only those animals that were moved or purchased were 
measured. 

The data were analysed for analysis of variance with SAS for Windows version 9.4 (SAS Institute Inc., 
Cary, North Carolina, USA) and XLSTAT 2021.2 (Addinsoft Inc., New York, USA). Each age category was 
analysed separately to determine the effects of sex, calving year, calving season and interactions among 
these effects. Age category-specific regressions on age (in days) were calculated for each dependent 
variable. Then separate regressions of HL, BC and HR on age over the whole 50-month period were 
recorded for each type of vegetation, calving season and calving year category. Where multiple readings 
were available per individual, care was taken to ensure that only one data point was used per category. 
Because of the unbalanced nature of the data in this study, Type III sum of squares was used for all 
significance tests. Bonferroni post hoc tests were used to detect differences among the least squares 
means.  

 

Results and Discussion 
Grobler (1980a, b) studied a herd of sable antelope in Matobo National Park in Zimbabwe between 

1971 and 1978. Horns were collected from animals at various ages, and horn sections were dissected and 
studied under a microscope to see how the tissue differed as the horns grew over time. This helped to 
describe the horn growth phases. The deciduous horn grows from birth until the first ring is produced. This 
growth is faster than the secondary permanent horn growth that occurs subsequently (Grobler, 1979, 
1980b). Both male and female horns grow rapidly through the first 12 months after birth. Horn growth occurs 
until the animals are about 4 years old. This information was the basis for partitioning age into the categories 
that were used in this study, namely 0 to 15, 15.1 to 36, and 36.1 to 50 months. 

Departures from linearity in HL, HR and BC over time were not noted, but the variation among animals 
increased as they aged. In the first three years or so of life, the growth of a sable antelope is centred on 
physical and physiological trait development, when the deciduous and primary horn growth ensues. 
Historical data (Grobler, 1980b) showed that the horn growth of sable antelope males started to plateau at 
about 30 months, whereas horn growth in females started to level out about 100 days earlier. From 900 days 
onwards, the males in this study continued to grow through about 1400 days. Interestingly this plateau at 
about 1400 days coincided with the blackening of the coat in bulls (Warren, 2021). Improved nutrition 
possibly had a positive effect on testosterone production and growth, resulting in the ‘flattening of the curve’ 
to about 500 days later. Female animals showed a noticeable change from 800 days onwards in which a 
marked reduction in HL was also seen, coinciding with the time that females would be expected to 
commence reproducing. 

The combined effects of sex, season of birth and calving year explained relatively small amounts of 
the variation in HL, HR and BC for sable antelope that were 15 months old or younger, indicating substantial 
variability in these traits even after accounting for the effects that were included in the model (Table 1). The 
sex of the animal had the most prominent influence on horn development in young sable, particularly for HL 
(P <0.001) and BC (P <0.001). Significant effects of calving year were also noted for HL and HR. No 
differences in HL, HR and BC were found to have resulted from being born in summer or winter (P >0.20). 
Interactions among the effects of sex, season of birth and calving year explained less than 0.3% of the 
variation in any of these traits and were therefore deemed negligible. 
 
 
Table 1 Probability of effects and coefficient of determination for horn length, number of rings, and basal 
circumference of the horn for sable antelope from 0 to 15 months old 
 
 Horn length, cm Number of rings Basal circumference, cm 

Full model <0.001  0.002  <0.001  

Sex <0.001  0.897  <0.001  

Calving year 0.007  <0.001  0.110  

Season 0.252  0.650  0.947  

R² 0.116  0.048  0.271  

 
 
Least-squares means for factors that had been hypothesized to affect HL, HR and BC of sable 

antelope are presented in Table 2. These young animals showed significant differences in horn growth, with 
male horns being almost 5 cm longer and 2.8 cm greater in circumference than those of females (15.2% and 
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17.5%, respectively). Because game ranchers focused on horn growth, some began to supply a nutritionally 
balanced diet from 2012/2013 onwards, which might explain the increased HL from 2013 to 2018. The 
number of HR decreased between 2013 and 2018. However, no corresponding difference in BC was 
detected over time. The decrease in HR over time also alluded to improved environmental conditions. 
Season of birth had no effect on HL, HR, and BC. Grobler (1980a) published results for sable antelope in the 
Matopos in Zimbabwe, which are supported by the observations in the current study. Between 6 and 12 
months old (N = 13) male and female sable antelope in Zimbabwe had HL of 28.4 ± 3.0 cm and 27.5 ± 2.0 
cm, respectively. Grobler (1980a) also stated that the first annulus (ring) appeared at about 12 months old. In 
the current study, 84 of the observations had zero rings in this age category.  

 
 

Table 2 Effects of sex, calving year and season of birth on the length, number of rings and basal 
circumference of sable antelope horns for animals between 0 and 15 months old 
 

Effect Level Horn length, cm Number of rings Basal circumference, cm 

Sex 
M 32.75 ±

 
0.39

a
 2.8 ± 0.12

a
 16.21 ± 0.12

a
 

F 27.77 ± 0.57
b
 2.8 ± 0.18

a
 13.37 ± 0.19

b
 

Calving 
year 

2012 30.11 ± 0.91
ab

 3.0 ± 0.28
ab

 15.01 ± 0.31
a
 

2013 28.46 ± 0.63
b
 3.0

 
± 0.28

a
 14.38 ± 0.20

a
 

2014 28.92 ± 0.70
b
 3.5

 
± 0.21

ab
 14.76 ± 0.23

a
 

2015 30.78 ± 0.64
b
 2.9

 
± 0.27

b
 14.98 ± 0.19

a
 

2016 30.11 ± 0.70
ab

 2.6
 
± 0.20

b
 14.56 ± 0.22

a
 

2017 30.34 ± 1.01
ab

 2.5
 
± 0.20

b
 14.49 ± 0.30

a
 

2018 33.12 ± 1.18
a
 2.1

 
± 0.29

ab
 15.33 ± 0.35

a
 

Season 
winter 29.88 ± 0.57

a
 2.8 ± 0.17

a
 14.78 ± 0.18

a
 

summer 30.64 ± 0.40
a
 2.8 ± 0.12

a
 14.79 ± 0.13

a
 

a,b
 Within a column, values having the same superscript did not differ with probability P =0.05 

 
 

Improved nutrition might increase HL and distance between rings. This could be attributed to the 
increased supply of nutrients having a positive effect on steroid hormone production and increasing horn 
growth (Ruiz et al., 2010). Possibly this effect would benefit male animals more than female animals, with 
this divergence increasing with age (Figure 2A, 2B). A similar effect could be seen in the growth of young 
livestock, where males have heavier weaning weights than their female contemporaries (Raphaka & Dzama, 
2009; Daza et al., 2014). 
 

 
  

 
Figure 2 Horn length (A) and basal circumference (B) of male and female sable antelope expressed as a 
function of age in the interval from birth to 15 months old 
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The amount of variation in HL and BC explained by the model increased markedly from 15.1 months 
to 36 months old compared with the younger animals (Table 3). The effects of sex and calving year on HL, 
HR and BC were highly significant for the 15.1 to 36-month-old antelope, but, as in the younger group, no 
effect of calving season was detected for any of the horn growth traits. Interactions between calving year and 
sex was significant (P =0.04), but increased R

2
 by only about 1% compared with the main effects and thus 

was not considered further. 
 
 

Table 3 Probability of effects and coefficient of determination for horn length, number of rings, and basal 
circumference of the horn for age for sable antelope from 15 to 36 months old 
 

 Horn length, cm Number of rings Basal circumference, cm 

Full model <0.001  <0.001  <0.001  

Sex <0.001  0.010  <0.001  

Calving year <0.001  <0.001  <0.001  

Season 0.821  0.722  0.555  

R² 0.249  0.069  0.652  

 
 
When the sable antelope were between 15.1 and 36 months old, males had significantly longer and 

thicker horns than females (Table 4). This might be expected because females devote nutrients to 
reproductive functions at this time, redirecting them to initiating and maintaining pregnancy and to uterine 
involution and lactation. All of these reproductive functions take nutrients away from horn growth. The shorter 
HL for animals in the 2017 calving year was thought to be the result of the data structure in which the 46 
males had an average age of 22 months. In other years, the distribution of animals between 15.1 and 36 
months was more uniform. At this time the longer HL and BC in males were expected because they produce 
more testosterone naturally, especially with optimal nutrition (Ruiz et al., 2010). Testosterone is responsible 
for the development of male secondary sex characteristics such as larger body size, larger and stronger 
neck and horn growth (Sempéré & Boissin, 1981), and darkening of the coat (West & Packer, 2002; Warren, 
2021). Similar development of secondary sex characteristics is seen in livestock (Daza et al., 2014) 
 

 

Table 4 Effects of sex, calving year and season of birth on the length, number of rings and basal 
circumference of sable antelope horns for animals between 15.1 and 36 months old 
 

Effect Level Horn length, cm Number of rings Basal circumference, cm 

Sex 
M 63.19 ±

 
0.73

a
 12.3 ±

 
0.32

a
  21.80 ±

 
0.12

a
 

F 49.04 ±
 
0.69

b
 12.8 ±

 
0.30

a
  16.25 ±

 
0.11

b
 

Calving 
year 

2011 62.07 ±
 
1.27

a
 15.5 ±

 
0.55

a
  20.25 ±

 
0.22

a
 

2012 53.21 ±
 
1.13

b
 11.3 ±

 
0.49

c
  18.73 ±

 
0.18

b
 

2013 56.78 ±
 
1.01

b
 12.9 ±

 
0.44

bc
  18.98 ±

 
0.16

b
 

2014 57.09 ±
 
0.99

b
 13.5 ±

 
0.44

ab
  19.09 ±

 
0.16

b
 

2015 55.04 ±
 
1.17

b
 11.1 ±

 
0.51

c
  18.62 ±

 
0.19

b
 

2016 55.59 ±
 
1.42

b
 12.4 ±

 
0.62

bc
  18.78 ±

 
0.23

b
 

2017 53.01 ±
 
2.04

b
 11.4 ±

 
0.89

bc
  18.74 ±

 
0.33

b
 

Season 
winter 56.25 ±

 
0.91

a
 12.7 ±

 
0.40

a
  19.00 ±

 
0.09

a
 

summer 55.98 ±
 
0.57

a
 12.5 ±

 
0.25

a
  19.05 ±

 
0.15

a
 

a,b,c
 Within a column, values with the same superscript did not differ with probability P =0.05 

 
 
Sexual differentiation in HL and BC was more marked when the sable antelope were between 15.1 

and 36 months old (Figure 3) than when they were younger (Figure 2). The BC in female animals almost 
plateaued at this stage, with the R

2
 value for linear regression approaching zero.  
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Figure 3 Horn length (A) and basal circumference (B) of male and female sable antelope expressed as a 
function of age in the interval from 15.1 to 36 months old 
 
 

The effects of sex, and the year and season of birth explained large percentages of the variation in HL 
and BC (Table 5). These effects had a much smaller influence on HR. That being said, the effects of sex, 
and the year and season of birth were all significant or nearly so for HL and HR, whereas only the effects of 
sex and year of birth were significant for BC. Although all the interactions between calving year, sex and 
season in which the animal was born in total were significant (P ≤0.05), their combined contribution to R

2
 

was 1.4% and these interactions were deemed negligible. 
 
 

Table 5 Probability of effects and coefficient of determination for horn length, number of rings, and basal 
circumference of the horn for the age for sable antelope from 36.1 to 50 months old 
 

 Horn length, cm Number of rings Basal circumference, cm 

Full model <0.001  <0.001  <0.001  

Sex <0.001  <0.001  <0.001  

Calving year 0.064  0.046  0.002  

Season <0.001  0.001  0.243  

R² 0.824  0.088  0.859  

 
 
Differentiation between males and females continued in the 36.1 to 50 month category, with males 

having longer horns with greater BC and more HR than females (Table 6). But females were 
underrepresented in this age category. They were not measured because of danger to themselves and the 
foetus during darting. Most of the measurements for older females were taken when they were being sold. 
Although they were significant, or nearly so, in the analysis of variance, the effects of calving year were 
detectable only with the mean separation procedure for BC, and even these effects were quite small. Unlike 
younger ages, animals born in winter had longer horns with more rings than those born in summer. However, 
these seasonal differences were deemed of little practical importance.  
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Table 6 Effects of sex, calving year and season of birth on the length, number of rings and basal 
circumference of sable antelope horns for animals between 36.1 and 50 months old 
 

Effect Level Horn length, cm Number of rings Basal circumference, cm 

Sex 
M 100.98 ±

 
0.58

a
  28.1 ±

 
0.35

a
  24.9 ±

 
0.13

a
  

F 67.94 ±
 
0.61

b
  26.6 ±

 
0.36

b
  17.0 ±

 
0.13

b
  

Calving year 

2011 83.51 ±
 
0.79

a
  28.1 ±

 
0.45

a
  21.2 ±

 
0.17

a
  

2012 85.01 ±
 
0.75

a
  28.3 ±

 
0.47

a
  21.1 ±

 
0.16

a
  

2013 83.57 ±
 
0.73

a
  27.7 ±

 
0.84

a
  20.4 ±

 
0.16

b
  

2014 83.64 ±
 
0.87

a
  26.5 ±

 
0.52

a
  21.1 ±

 
0.19

a
  

2015 87.77 ±
 
1.40

a
  26.5 ±

 
0.43

a
  20.9 ±

 
0.31

ab
  

2016 83.25 ±
 
1.58

a
  26.8 ±

 
0.93

a
  20.7 ±

 
0.34

ab
  

Season 
winter 86.42 ±

 
0.76

a
  28.1 ±0.45

a
  21.0 ±

 
0.17

a
  

summer 82.50 ±
 
0.47

b
  26.5 ±

 
0.28

b
  20.8 ±

 
0.10

a
  

 
 
The differences in horn growth between male and female sable antelope had become obvious by the 

time they were 36 months old (Figure 4). Horn growth by both male and female sable antelope slowed when 
they were between 36.1 and 50 months old compared with younger stages and the BC of the horns 
remained mostly static. Females would be expected to have 6.3 cm longer horns at the end of the period 
compared with the beginning, whereas the HL of males would be expected to increase by 18.4 cm. These 
reductions in horn growth might be attributed to the general phenomenon of maturation. Males with large 
horns generally have greater reproductive success (Willisch et al., 2015; Newbolt et al., 2017), which might 
result from advantages in competing for mates (Lincoln, 1992). Thus, males might partition more nutrients to 
horn growth than females at the same chronological age. 

 
  

  

Figure 4 Horn length (A) and basal circumference (B) of male and female sable antelope expressed as a 
function of age in the interval from 36.1 to 50 months old 
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forage species would supply the nutrients horns and antlers need for maximum growth (Knight, 2008). An 
adequate supply of nutrients results in more naturally produced testosterone (Ruiz et al., 2010). 
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Female: y = 0.015x + 47.506 
R² = 0.0836 

Male: y = 0.0437x + 43.595 
R² = 0.3596 

30

40

50

60

70

80

90

100

110

120

130

1000 1200 1400

H
o
rn

 l
e

n
g

th
, 
c
m

 

Age in Days F M

A 

Females: y = 0.0002x + 16.565 
R² = 0.0007 

Male: y = 0.0018x + 22.646 
R² = 0.0327 

12

14

16

18

20

22

24

26

28

30

1000 1200 1400

B
a

s
a

l 
c
ir

c
u

m
fe

re
n

c
e
, 
c
m

 

Age in Days F M

B 



Shepstone et al., 2022. S. Afr. J. Anim. Sci. vol. 52 381 

 

 
 

increased plasma concentrations of testosterone were correlated positively with the mineralization of the 
antlers (Sempéré & Boissin, 1981). The darkening of the coat in males is testosterone driven, as seen in the 
darkening of a male mane as the lion ages (West & Packer, 2002). Similarly, a jet black male sable antelope 
was castrated at 4.2 months old, reducing his ability to produce testosterone and within six months this bull 
went from pitch black to a red calf-like colour (Warren, 2021). In the present study, only characteristics of 
horn growth were recorded and it was assumed that game ranch managers would provide adequate nutrition 
to their animals because it was in their financial interest to do so.  

  

Conclusion  
There were significant differences in horn growth trait measurements between male and female sable 

antelope. Male and female sable antelope were most similar in the first year, with sexual dimorphism 
becoming more apparent afterwards. The horns of males increased in length over this study. In contrast, 
horn growth of females appeared to plateau coincident with the time that they would be expected to reach 
sexual maturity and begin to reproduce.  
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