
• To determine the mineral nutrient and protein content of perennial 

rangeland forages during a multi-year drought in the semi-arid 

pastoral area of Steinkopf, South Africa (Fig 1). 

• To examine the nutritional quality of the diets of Swakara sheep, 

mixed breed sheep and boer goats..  

• To assess whether the nutritional quality of the forages fulfil 

livestock’s daily nutritional requirements. 

Results and Discussion

*Corresponding author email - isamuels@uwc.ac.za

•Analyses were done on 94 rangeland species consumed by transhumant herds during the 

dry and wet season of the Nama Karoo and Succulent Karoo biomes. 

•For each plant species collected, plant materials were harvested from a minimum of five 

individuals and made into one composite sample with three replicates. 

• Plant samples were oven dried at 60 ˚C, milled and digested using a sulphuric-peroxide 

digestion method. 

•Using the aqueous solution, the total Mg, Ca, Zn, Na and K concentrations were determined 

using an atomic absorption spectrophotometer. 

•Total N concentration was determined by direct titration with 0.01 M HCl after Kjeldahl

distillation. The N content (%) in the samples obtained was multiplied by a factor of 6.25 to 

obtain the crude protein (CP) content (%).

• Mineral nutrient content and differences between the livestock groups were compared in 

SPSS using an one-way ANOVA with an LSD post-hoc test.

About 69 % of South Africa’s land surface is classified as rangelands 

due to its aridity and is used mainly for extensive livestock production. 

These rangelands are prone to recurrent droughts, extreme 

temperatures and marginal edaphic conditions. During drought, 

livestock production is affected by a lack of nutritious forages and 

livestock often have to alter their diets to increase their forage intake. 

However, little is known about the quality of these modified diets in 

arid pastoral systems in South Africa. 
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Table 2: Nutritional quality (mean ± SEM) of small stock diets in the wet and dry seasons in the

Nama and Succulent Karoo biomes. Significant differences are indicated by different letters.
.

Take home message: During drought, forage quality is inadequate and pastoralists utilising arid rangelands in South Africa 

should provide protein supplementation for their livestock to maintain more productive herds. 

. 

Materials and Methods

Introduction Study Aims
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Season 
Mg (g/kg) Ca (g/kg) Zn (g/kg) Na (g/kg) K (g/kg)

Crude Protein 

(%)

Succulent 

Karoo

Dry (n=25)
4.2 ± 1.0a 10.4 ± 0.9a 0.03 ± 0.001a 4.4 ± 0.7a 9.5 ± 0.9a 1.4 ± 0.1a

1.3 - 15.4 4.6 - 18.1 0.02 - 0.03 1.2 - 11.2 4.2 - 16.9 0.3 - 2.3

Wet

(n=37)

3.6 ± 0.5a 12.3 ± 1.0a 0.03 ± 0.005a 7.0 ± 1.1a 11.2 ± 1.0a 2.4 ± 0.2b

0.8 - 9.5 5.7 - 25.5 0.01 - 0.12 0.5 - 16.2 4.7 - 24.8 1.1 - 4.4

Nama 

Karoo

Dry (n=37) 5.3 ± 0.6a 11.6 ± 0.7a 0.02 ± 0.002a 4.6 ± 0.7a 9.1 ± 1.0a 1.8 ± 0.1a

0.7 - 10.0 7.4 - 17.3 0.01 - 0.05 1.0 - 8.7 2.5 - 18.6 0.8 - 3.3

Wet (n=37) 5.3 ± 0.9a 15.7 ± 1.8b 0.03 ± 0.009a 3.8 ± 1.1a 12.6 ± 1.1a 2.1 ± 0.2b

0.8 - 18.9 8.0 - 36.6 0.01 - 0.21 0.5 - 19.4 3.7 - 23.0 0.9 - 4.4

Significance
F(3,80) = 1.325          

p = 0.273

F(3,80) = 3.337          

p = 0.024

F(3,80) = 0.553          

p = 0.648

F(3,80) = 2.391          

p = 0.075

F(3,80) = 2.516          

p = 0.065

F(3,80) = 5.284          

p = 0.002

Species/Br

eed Season
Mg (g/kg) Ca (g/kg) Zn (g/kg) Na (g/kg) K (g/kg)

Crude 

Protein (%)

Succulent 

Karoo

mixed 

sheep

Dry 4.2 ± 1.0a 10.4 ± 0.9a 0.03 ± 0.001a 4.4 ± 0.7a 9.5 ± 0.9a 1.4 ± 0.1a

Wet 3.4 ± 0.4a 12.1 ± 1.1ab 0.04 ± 0.005a 7.1 ± 1.1cd 11.4 ± 1.1abc 2.3 ± 0.2bc

Swakara
Dry 4.3 ± 1.0a 10.0 ± 0.9a 0.03 ± 0.001a 4.5 ± 0.8ab 9.3 ± 0.9a 1.4 ± 0.1a

Wet 3.7 ± 0.5a 12.2 ± 1.0ab 0.03 ± 0.005a 7.5 ± 1.2cd 11.2 ± 1.1abc 2.4 ± 0.2c

Goats
Dry 4.7 ± 1.1a 10.8 ± 1.0a 0.03 ± 0.001a 5.0 ± 0.8ab 9.8 ± 1.0ab 1.4 ± 0.1a

Wet 4.2 ± 0.6a 12.8 ± 1.2ab 0.04 ± 0.006a 8.4 ± 1.2d 10.8 ± 0.8abc 2.6 ± 0.2c

Nama 

Karoo

mixed 

sheep

Dry 5.3 ± 0.9a 11.8 ± 0.9ab 0.02 ± 0.003a 4.8 ± 0.8ab 8.7 ± 1.2a 1.8 ± 0.2ab

Wet 5.4 ± 1.1a 17.9 ± 2.4c 0.03 ± 0.013a 3.9 ± 1.1a 12.6 ± 1.2bc 2.1 ± 0.2bc

Swakara
Dry 5.6 ± 0.7a 12.0 ± 0.8ab 0.02 ± 0.002a 4.5 ± 0.7ab 9.5 ± 1.1a 1.9 ± 0.2abc

Wet 5.7 ± 1.1a 16.9 ± 2.2c 0.03 ± 0.012a 3.2 ± 1.0a 13.6 ± 1.3c 2.2 ± 0.3bc

Goats
Dry 5.1 ± 0.7a 11.2 ± 0.8a 0.02 ± 0.002a 4.5 ± 0.7ab 8.8 ± 1.0a 1.8 ± 0.2ab

Wet 5.3 ± 1.0a 15.6 ± 1.9bc 0.02 ± 0.002a 4.2 ± 1.2a 12.4 ± 1.3bc 2.1 ± 0.2bc

Significance
F= 0.906 

p = 0.535

F = 3.435          

p < 0.001

F= 0.857          

p = 0.583

F = 2.551          

p = 0.005

F = 2.135          

p = 0.020

F = 3.539          

p < 0.001

Table 1: Nutritional quality (mean ± SEM and range) of small stock diets in the wet and dry seasons 

in the Nama and Succulent Karoo biomes. Significant differences are indicated by different letters. 
• Even though livestock had a diverse diet, the nutritional quality 

forages was poor due to the impact of the prevailing drought 

conditions,. Protein content was below the minimum 

requirements of 7-8% for small stock (Table 1), which could lead 

to a significant loss in livestock productivity, reduced growth and 

various other negative impacts on livestock health. 

• All mineral nutrients evaluated, contains adequate 

concentrations for maintenance in small stock except for Zn, 

which was found to be low in several forage species in both 

biomes. Sub-clinical Zn deficiencies in livestock adversely 

affects male and female reproductive processes and this could 

explain the low weaning percentages experienced by 

pastoralists in the study area. 

• Different small-stock breeds within the studied pastoral system 

accessed diets that generally did not differ significantly in quality 

(Table 2), and this could potentially be due to the limited number 

of forage species available to the livestock during the drought.

• Only a limited number of mineral nutrients were assessed, and 

elements such phosphorous and essential micronutrients or 

trace elements are still being analysed.

Figure 1: Location of the Steinkopf 

pastoral area in South Africa. 

Study area

• About 0,5m ha in size

• Part of biodiversity hotspot 

• Winter rainfall Succulent 

Karoo & summer rainfall 

Nama Karoo biome

• MAP= 99mm

• 7250 people

• 50 000 livestock 

Nutritional quality of available forages for small stock during a 

drought in an arid pastoral landscape in South Africa
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