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___________________________________________________________________________________________________________ 

Abstract 
The difference between the grazing capacity of the veld and the stocking rate is that grazing capacity 

refers to the true number of animals that the vegetation can sustain; and stocking rate to the perceived number 

of animals that the vegetation can sustain. This sometimes differ by as much as 300% leading to the total 

degradation of the natural vegetation. The principle of Large Stock Units should be used to address this, in 

which beef cattle are categorized in different frame sizes and physiological phases. It should be noted that the 

feed requirements of animals of different frame and at different physiological stages are different, even if they 

have the same body weight. The reason for this is that there are differences in voluntary feed intake between 

such animals, which can be ascribed to differences in basal metabolism. The different breeds are categorized 

into different frame sizes. As an example, the Large Stock Unit equivalents for beef cattle of different frame 

sizes for heifers older than 12 months and cows with calves are presented. This should be used by farmers 

when planning their grazing strategies, or when deciding on the size of the cow herd. A livestock grazing 

capacity map of South Africa is also presented, which should be used as base line information only, since it 

can vary from farm to farm. 
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In any livestock farming enterprise, it is important to correctly understand grazing capacity and stocking 

rate and to know the difference. The difference between the grazing capacity of the veld and the stocking rate 

is that grazing capacity refers to the true number of animals that the vegetation can sustain; and stocking rate 

to the perceived number of animals that the vegetation can sustain, or the actual number of animals kept on a 

specific area. This sometimes can differ by as much as 300% leading to the total degradation of the natural 

vegetation if it is misunderstood or incorrectly applied. 

In many areas of South Africa, the rangeland condition and grazing capacity have deteriorated as a result 

of environmental conditions, but mostly because of the overutilization of the resource. Overutilization results 

mainly because the grazing capacity is over-estimated, resulting in high stocking rates. This happens because 

of lack of knowledge by the farmer, which is sometimes aggravated by poor advice.  

In South Africa a Large Stock Unit (LSU) is defined as the equivalent of an ox with a weight of 450kg 

and a weight gain of 500g per day on grass pasture with a mean Digestible Energy (DE) concentration of 55%. 

To maintain this, 75 MJ Metabolizable Energy (ME) is required (Meissner et al., 1983). This is similar to the 

Animal Unit used in North America. Meissner et al. (1983) developed tables in which the LSU units have been 

linked to the weights of for example, lactating beef cows. However, it is important to note that the LSU 

equivalent of cows with the same body weight but different frame sizes is different. Furthermore, the 

relationship between cow weight and LSU is not linear. For example, the LSU unit of a small frame cow of 

450 kg is 1.32, whereas that of a large frame cow of 450 kg is 1.6 LSU. Similarly, the 450 kg small frame cow 

will require 12 kg of dry matter (DM) per day and the 450 kg large frame cow 15 kg of DM per day, a difference 

of 25%. Likewise, the feed requirements of animals at different physiological stages are different, even if they 

have the same body weight. The reason for this is that there are differences in voluntary feed intake between 

such animals, although they have the same body weight.  

According to Reynolds (2002), the size of the animal’s visceral organs is a big contributing factor in 

heat production due to oxygen consumption. The results reported by Roux (2017) indicates that the differences 

in voluntary feed intake between breeds-types of different frames sizes, but with the same body weight, may 

be related to the basal metabolic rates of the viscera.  
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Basal metabolic rate (litres of oxygen/hour) scales to respiration in the viscera during rest, and since the 

viscera of larger framed animals will be bigger, the basal metabolic rate will be higher, as demonstrated from 

the observation that the intercept between body weight and organ weight is scaling quite different (0.20 versus 

6.56), whereas the exponent between the two are similar (0.77 versus 0.87). It is thus clear visceral organ size 

is a big contributing factor to heat production and energy use. 

In addition, mitochondrial function is an important factor, since 90% of cellular energy is produced by 

mitochondria (Ojano-Dirain et al., 2007). If mitochondrial membrane surface areas are scaled with whole body 

and organ weight, the intercept is very different (2.47 versus 227.1) whereas the exponent is similar (0.61 

versus 0.77) (Roux, 2017), again emphasizing the importance of organ size. 

It can therefore be concluded that differences in voluntary feed intake between breeds-types of different 

frames sizes, but with the same body weight, may be related to the basal metabolic rates of the viscera, since 

larger framed animals will tend to have larger viscera, and therefore higher heat production and energy use. In 

addition, at the same body weight the larger framed animals may be physiological younger, which implies that 

hormones (somatotropin, insulin, IGF-1), that is linked to intake, may be at a higher level. 

Meissner et al. (1983) did categorize the different breeds into different frame sizes, but since big changes 

occurred in some of the breeds since 1983 and new breeds have been introduced to, or developed in South 

Africa, a new classification of breeds into frame sizes is proposed in Table 1. 

 

 

Table 1 Breeds classified according to frame size (adapted from Meissner, et al., 1983) 
Small Frame Medium Frame Large Frame 

Composite  “Pure” Breeds 

Afrikaner 

Ankole  

Boran 

Dexter 

Nguni 

Sanganer  

Tuli  

Wagyu 

 

Afrigus 

Afrisim 

Bonsmara 

Brangus 

PinZ2yl 

S A Beefmaster 

Santa Gertrudis 

Senepol  

S A Braford 

Simbra 

 

Angus 

Brahman 

Braunvieh 

Drakensberger 

Gelbvieh 

Hugenoot 

Pinzgauer 

Red Poll 

Hereford 

Shorthorn 

South Devon 

Sussex 

Charolais 

Romagnola 

Limousin 

Simmentaler 

 

 

 

The ARC has developed regression equations for the different frame sizes (small, medium, large) and 

physiological stages (lactating cow, replacement heifer, weaner calf, breeding bull, etc.). These were developed 

for different body weights and they can be used to calculate individual and total herd LSU’s for specific herd 

compositions and production systems. The regression equations for a beef cow with calf at foot is given below 

(Mokolobate, 2015): 

a) Small frame   Y   = 0.2871428571 + 0.0025542857*X - 0.0000005714*X2     ( P <0.01)                                                                    

b) Medium frame Y = 0.220714286 + 0.0030978571*X -0.0000010714*X2       ( P <0.01) 

c) Large Frame    Y = 0.3239285714 + 0.0036535717*X - 0.0000015*X2               ( P <0.01) 

 

Where Y = LSU and X = cow weight 

 

As an example, the LSU equivalents for beef cattle of different frame sizes for heifers older than 12 

months and cows with calves are indicated in Table 2. 

 

 

 

 

 

 



Applied Animal Husbandry & Rural Development 2017, Volume 10 19 

 

Citation of this paper: Appl. Anim. Husb. Rural Develop. 2017, vol 10, 17-20: www.sasas.co.za/aahrd/ 

 

Table 2 LSU equivalents for beef cattle of different frame sizes and physiological phases 

Weight 

Kg 

Small Frame Medium Frame Large Frame 

Heifer (>12 

months) 

Cow & 

Calf 

Heifer (>12 

months) 

Cow & 

Calf 

Heifer (>12 

months) 

Cow & 

Calf 

150 0.37 X X X X X 

175 0.42 X X X X X 

200 0.47 X 0.50 X X X 

225 0.52 0.83 0.56 X X X 

250 0.57 0.89 0.61 X 0.67 X 

275 0.61 0.95 0.66 X 0.72 X 

300 0.66 1.00 0.70 1.05 0.77 X 

325 0.70 1.06 0.75 1.11 0.82 X 

350 0.73 1.11 0.80 1.17 0.88 X 

375 0.77 1.16 0.84 1.23 0.93 1.48 

400 0.80 1.22 0.89 1.29 0.98 1.55 

425 0.83 1.27 0.93 1.34 1.03 1.61 

450 0.85 1.32 0.97 1.40 1.08 1.66 

475 X 1.37 1.01 1.45 1.13 1.72 

500 X 1.42 1.05 1.50 1.18 1.78 

525 X 1.47 1.08 1.55 1.23 1.83 

550 X 1.52 1.12 1.60 1.28 1.88 

575 X 1.57 X 1.65 1.33 1.93 

600 X 1.61 X 1.69 1.38 1.98 

625 X X X 1.74 1.43 2.02 

650 X X X 1.78 X 2.07 

675 X X X X X 2.11 

700 X X X X X 2.15 

 

 

It should be noted that there are large differences in the stocking rates of cows with different frames. It 

cannot be emphasized enough that farmers should keep this in mind when planning their grazing strategies, or 

when deciding on the size of the cow herd that can be kept on the farm. 

The vegetation net primary production for 2009, based on satellite imagery, was used to estimate the 

rangeland condition. From this information a new grazing capacity map was developed (Meissner et al., 2013). 

This grazing capacity map is presented in Figure 1. The grazing capacity should be considered as base line 

information only and can vary from farm to farm. It should also be revised frequently to make provision for 

the actual stocking rate applied, precipitation, climate change, etc. The Department of Agriculture, Forestry 

and Fisheries has also published a new long-term grazing capacity map for South Africa 2017, in the 

Government Gazette for comments, under Regulation 10 of the Conservation of Agricultural Resources Act, 

Act 43 of 1983 (DAFF, 2017). 

 

 
 

 

 

 

 

 

 

 

 

 
 

 

 

Figure 1 Livestock grazing capacity map of South Africa 
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