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___________________________________________________________________________ 

Abstract 
Producing efficient beef cattle in a commercial cow-calf enterprise is an issue of utmost importance. 

The rapidly increasing costs of feed as a result of effects of climate change and other inputs alongside with 

low market prices are responsible for a considerable and urgent need for cattle that utilize available resources 

more efficiently. Since the cow-calf production system in South Africa is largely extensive, it is important to 

find a standardized measure of feed intake in the sector. A measure, Large Stock Unit,  with the official 

definition as  the equivalent of an ox with a live weight of 450 kg which gains 500 g per day on grass pastures 

that have  a mean digestible energy of 55%. To maintain this performance 75MJ metabolizable energy per day 

is required. This is similar to the Animal Unit used in North America. Tables with the feed requirements of 

cows of different weights and frame sizes were used to develop regression equations to estimate Large Stock 

Units. It is important to note that the Large Stock Unit equivalent of cows with the same body weight but 

different frame sizes is different. Furthermore, the relationship between cow weight and Large Stock Unit is 

not linear. For example, the 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. Similarly the 450 kg small frame cow will require 12 kg of grass per day and the 450 kg large 

frame cow 15 kg of grass per day, a difference of 25%. High stocking rates is a fairly general practice in South 

Africa, resulting in the overutilization of the natural resource. The information from this study can be used for 

the correct estimation of grazing capacity and stocking rates that will ensure sustainability of the farming 

enterprise, and thereby restoring or maintaining the rangeland biodiversity. 
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 Introduction 
The rapidly increasing costs of feed as a result of effects of climate change and other inputs alongside 

with low market prices are responsible for a considerable and urgent need for cattle that utilize available 

resources more efficiently. Reports indicate that feed accounts up to 75% of costs on a per cow basis (Williams 

et al., 2010). An efficient cow herd is therefore an integral part of the enterprise. The cow-calf production 

systems in South Africa are largely conducted under extensive conditions (RMRD SA, 2012) and natural veld 

accounts for 72% of the nutrient requirements from conception to harvest (Ferrell & Jenkins, 1982). In spite 

of major advances in science it is still difficult to measure feed intake of the cow in the extensive enterprise.  

Meissner et al. (1983) noted the need for suitable animal production “standardization units” and through 

a comprehensive study of the available literature and research results, developed an official definition of a 

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

which gains 500 g per day on grass pasture having a mean digestible energy of 55% and to maintain this 75MJ 

metabolizable energy per day is required. This is similar to the Animal Unit used in North America (Thorne 

& Stevenson, 2007). Tables where LSU’s are linked to weights were further developed (Meissner et al. 1983) 

to include for example, lactating beef cows. 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. The differences in LSU units between animals of the same body weight, but with different 

frame sizes is based on the principle that there are differences in the voluntary feed intake between such 

animals, although they have the same body weight (Meissner et al., 1983). 
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In many areas of South Africa the rangeland condition and grazing capacity have deteriorated as a result 

of environmental conditions, but the biggest contributing factor has been the overutilization of the resource. 

Overutilization results mainly because the grazing capacity is over-estimated, resulting in high stocking rates, 

or simply because of a lack of knowledge by the farmer, which is sometimes aggravated by poor advice 

(Meissner et al. 2013). 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. In practice this sometimes differs by as much as 

300% leading to the total degradation of the natural vegetation. 

The aim of this study was to develop regression equations for lactating cows of different frame sizes 

(small, medium, large) and at different body weights that can be used to calculate individual cow LSU’s. These 

frame size specific equations will also be compared to the general equation developed by Neser (2012). 

Regression equations for the other physiological phases (pregnant cow, dry cow, replacement heifer, weaner 

calf, breeding bull) will be developed in a future study. 

 

 Materials and Methods 
The requirements of forage intake in kilogram Dry Matter (DM) by cows with calves of small, medium 

and large frame mature size have been published by Meissner et al. (1983) and are listed in Table 1. 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 grass per day and the 450 kg large frame 

cow 15 kg of grass 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.  

 

 

Table 1 Cow weights and daily feed intake DM (Kg) of lactating beef cows of different frame sizes 
 

 

 

 

Cow 

Weight 

 

Frame size 

 

 

Small 

 

 

Medium 

 

 

Large 

 

Voluntary  

Feed Intake 

 

     

 LSU 

 

Voluntary 

Feed Intake 

     

 LSU 

 

Voluntary 

Feed Intake 

     

 LSU 

350 10.0 1.11 10.6 1.17 12.8 1.42 

400 11.0 1.22 11.7 1.29 13.9 1.55 

450 11.9 1.32 12.6 1.40 15.0 1.66 

500 12.8 1.42 13.6 1.50 16.0 1.78 

550 13.7 1.52 14.5 1.60 16.8 1.88 

600   15.3 1.69 17.8 1.98 

*The information in Table 1 was obtained from Meissner et al. (1983) 

 

 

This information was used to develop the frame size specific prediction equations for the estimation of 

LSU units for lactating beef cows. The general equation developed by Neser (2012) was also used to estimate 

LSU units.  

Since breeds differ in DM intake, metabolism and in size they should be classified as indicated in Table 

2. It should be noted that frame size is not necessarily linked to body weight. 
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Table 2 Breeds classified according to frame size according to Meissner et al. (1983) 
 

 

 

 

 

 

 

 

 

 

 

Results and Discussion 
The information in Table 1 was used to derive the following frame size regression equations: 

a) Small frame   Y   = 0.2871428571 + 0.0025542857*x  - 0.0000005714*x2 

b) Medium frame Y =0.220714286 + 0.0030978571*x  - 0.0000010714*x2 

c) Large Frame    Y = 0.3239285714 + 0.0036535717*x - 0.0000015*x2 

The generalized equation of Neser (2012) is also given below. 

d) Generalized equation Y= 2.13 - 0.0054*x + 0.000008*x2 

Where Y = LSU and x = cow weight 

Using the different regression equations (Figure 1) it is clear that the LSU units of cows of different 

frame sizes differ, even if they have the same body weight, especially between large framed cows and the rest. 

It is also evident that there is not a big difference between the small and medium frame equations. Similarly 

the generalized LSU equation seems to be almost a precise predictor of feed requirements of small and medium 

sizes, with an under estimation of the LSU units of large framed animals. These results imply that the 

generalized equation can be used as a fair prediction of the LSU for small and medium frame animals, but not 

for large frame animals.  
 

 
Figure 1 LSU regression equations for various frame sizes 
 

As a practical example it was estimated how many lactating cows of different frame sizes can be kept 

on a grazing area of 500 ha with an assumed carrying capacity of 6 ha/LSU. The results (Table 3) indicate that 

between 44 and 63 lactating cows can be kept on the area depending on the weight and frame size, a difference 

of 43%. This demonstrates the importance of using the correct information when the desired stocking rate is 

calculated and demonstrates how easily over stocking can occur. 
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Table 3 The number of lactating cows of different frame sizes that can be kept on 500 ha with a carrying 

capacity of 6 ha/LSU 
 

Frame size 

 

Breed type Lactating cow weight Number of cows 

Small 

 

Afrikaner 450 kg 63 

Medium 

 

Bonsmara 500 kg 55 

Large 

 

Simmentaler 550 kg 44 

 

 

Conclusions and Recommendations 
Meissner et al. (1983) estimated the LSU’s for livestock more than 30 years ago. In the case of beef 

cattle the body weights and/or frame sizes of some of the breeds may have changed. It is therefore 

recommended that the categorization of breeds into the different frame sizes be re-evaluated.  

In the publications of MacNeil et al. (2013) and Hendriks et al. (2014) the equations for calculating 

phenotypic Residual Feed Intake (RFI) and Residual Daily Gain (RDG)  for the Bonsmara and Angus breeds 

respectively, are quite different for bulls tested at the ARC’s bull testing stations where conditions are 

standardized. One possibility for this difference, is differences in basal metabolism. There should be sufficient 

data available to develop equations for calculating RFI and RDG for most beef breeds in South Africa. 

Depending on the results from such investigation, it might be possible to also group breeds according to their 

basal metabolisms in breed groups, in addition to frame size. It is recommended that this be investigated. 

This study showed the large differences in stocking rate of cows of different frame sizes using the 

relevant prediction equations. The importance of the results for the industry cannot be emphasized enough, as 

it will help the farmer in planning not only his grazing strategies, but also the size of the cow herd that can be 

kept on his or her farm. It is recommended that a simulation program for the correct estimation of grazing 

capacity and stocking rates is developed that will ensure sustainability. 

The degradation of rangelands results in environmental losses e.g. erosion, less carbon sequestration, 

water loss and biodiversity loss. If the rangeland/grassland vegetation recovers it will increase carbon 

sequestration in biomass, improve climate change resilience and improve production efficiency. 
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