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A  new spreadsheet model 
was developed in order to 
assist farmers and exten-

sion advisors make informed deci-
sions about carrying capacity, 
stocking densities and fodder avail-
ability on a seasonal basis, based 
on assumptions about the relation-
ship between rainfall, veld condition 
and fodder production on the one 
hand, and animal requirements on 
the other.  The computer pro-
gramme ensures that the correct 
carrying capacity is maintained.  
Only rainfall need be updated by 
the farmer.  The factors that contrib-
ute to determine the grazing days of 
a group of animals in a camp, in 
practice, were listed and the size of 
each contribution was quantified.   

Herman Fouche and W.J. van 
den Berg presented a new applica-
tion of the PUTU model of veld pro-
duction at a workshop in Pieter-
maritzburg (Morris 2006).  Their 
new application did not always give 
accurate enough advice for general 
implementation (personal communi-
cation, Fouche 2006). 

The following six contributing 
factors towards carrying capacity 

were used in the current model. 

1. Rainfall 

Rainfall normally is the main driver 
of pasture production.  It has the 
tremendous benefit that previous 
rainfall predicts future pasture pro-
duction.  This is a powerful tool to 
prevent poor planning which will 
result in under- or overgrazing, 
which is the main grazing problem 
currently to be addressed in this 
country.  From communal to pri-
vately own grazing land, all can 
benefit from this management sys-
tem. 

In the past effective rainfall was 
assumed to be 80% of mean annual 
precipitation in KwaZulu-Natal 
(Smith, 1998, p21).  This model 
does better than that because it 
uses the real effective rain that ac-
tually occurred during the months of 
that particular growing season.  In 
KwaZulu-Natal the Bioresource Pro-
gramme, which is available free of 
charge to all farmers via specialist 
extension officers, shows the ex-
pected monthly rainfall for each 
month of the year for all locations 
and this data source can be used if 
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no local records are available.  
When the actual rainfall differs from 
the expected, the grazing days 
(carrying capacity) in each camp 
will change and the new dates for 
camp changes are then shown in 
the model.   

Pasture production changes 
may vary from 0 to 100% due to 
rainfall changes.   

2. Season 

Veld production changes vary from 
0 to 100% due to season, with no 
production during the dormant win-
ter period and with 100% production 
during the rainy season. 

3. Length of the summer rest-
ing period 

The contribution of resting period 
varies from 0 to 100%, because 
with no rest there will be no veld 
production after a camp was burnt.  
Without any period of recovery, to 
allow for new re-growth, there will 
be nothing to graze.  It is clear that 
the grass available for grazing in-
creases in relationship to the length 
of the resting period after a burn or 
after the end of a grazing period. 

4. Previous year’s rainfall 

The previous rainy season’s total 
rainfall contributes to the level of the 
underground water.  A maximum 
change of -8 to 17% in the growing 
season and -5 to 11% in the dor-
mant season are the current set-
tings for the sourveld regions of 
KwaZulu-Natal, for a previous 
year’s rainfall of 40 to 200% of 
mean annual rainfall.  These set-
tings are suggestions that are not 

based on literature and may thus be 
changed as necessary.  The main 
idea now is to show that there is 
room for such changes. 

5. Automatic adjustment of 
veld condition on a particu-
lar farm 

This adjustment is regarded as 
automatic, because even though 
the model starts on a farm with a 
guess of the overall production 
status of the veld, which can be a 
figure of between 0.01 and about 5 
(kg dry matter/mm effective rainfall/
ha), it is self adjusting to the real 
value. This procedure is based on 
the assumption that veld condition 
determines the production potential 
of the veld per millimetre rainfall – 
very poor condition veld will have a 
production potential of less than 1 
kg/mm/ha, while veld in excellent 
condition will produce 5 kg/mm/ha 
or more.  

The animals that graze the first 
camp, after this package is 
launched on a farm, determine the 
size of the veld production figure to 
be used.  The initial veld production 
figure guess could thus be any 
value, the accuracy of which will be 
improved by monitoring the animals 
in the first camp of the rotation.  The 
production value estimate that is 
initially entered, combined with the 
rainfall on the farm and the area of 
each camp, determine the number 
of animal unit (AU) grazing days in 
each camp. Say the first camp was 
completely grazed after 21 days of 
grazing by a certain group of ani-
mals, but the programme predicted 
28 days, then the veld production 
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figure of say 3.5 in the programme 
needs be adjusted downwards, until 
it predicts 21 days as well.  This can 
be regarded as a once off “veld as-
sessment done by the grazing ani-
mals” in the first camp after launch-
ing, for the farm as a whole. 

Pasture production changes 
may vary from 0 to 100% due to 
changes in this veld production fac-
tor.   

It is interesting to note that this 
veld production figure (of say 3.5) 
shows the total kilograms dry matter 
produced by the veld per millimetre 
of effective rainfall per ha.  This veld 
production figure is influenced by 
infestation of the veld with inedible 
intruder plants, current state of soil 
erosion, soil depth, fertility and clay 
percentage, basal cover and grass 
species.  Thus this is why we say 
this figure might be between 0.01 
and about five, because it may 
sometimes be possible to exceed 5 
kg dry matter per mm of effective 
rainfall.  

6. Automatic adjustment of 
veld condition in each 
camp of that farm 

In the same way the animal’s “veld 
assessment” in the first grazed 
camp is done for the farm as a 
whole, the adjustment for fine tun-
ing carrying capacity in each camp 
is done in the same way but only 
this time a carrying capacity ad-
juster in each camp is used.  This 
individual camp production adjuster 
effectively adds or subtracts from 
the production factor for the farm as 
a whole.  

 

Explanation of spreadsheet setup 

The programme consists of three 
spreadsheets which are linked to 
each other.  The first spreadsheet 
has room for recording the daily 
rainfall; the second calculates the 
theoretical area of land that is fully 
grazed daily per large animal unit 
(AU); and the third contains the 
names of all the camps on the farm, 
with one worksheet per camp up to 
a maximum of 21 camps.  Where 
there is more than one farm with the 
same rainfall, or a farm with a large 
number of camps, there will be an-
other “third” spreadsheet added for 
each farm.   

Every year, after printing all 
data, the rainfall recorded in the first 
spreadsheet must be blocked and 
deleted.  After this deletion, the ex-
pected median rain for each month 
must be copied to the first day of 
each month as an indication of av-
erage future rainfall expectation.  As 
the season  progresses this ex-
pected median rain is replaced with 
the actual rainfall of the new rainy 
season. 

To facilitate weekly changes in 
carrying capacity predictions, for 
each month divide the future ex-
pected rainfall into four and insert 
these four weekly expected precipi-
tations at days 1, 7, 14 and 21. 

Actions to be taken by the farmer 

After launching this programme on 
a farm by a scientist, the farmer 
needs simply to record the rain and 
move the animals from one camp to 
another by following programme 
instructions as indicated at the bot-
tom of each camp. 
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Setup work by advisor 

The advisor will change the dummy 
camp names to match that of the 
farmer’s, and will update each 
camp’s size in ha and change the 
name of the dummy farm to that of 
the farmer’s.  The scientist will train 
the client where and how he can 
insert weekly future rainfall expecta-
tions. 

Working of the programme 

In the third spreadsheet the camp 
names are seen at the bottom of 
the screen as worksheet pages.  
One worksheet contains a summary 
of all camps and has the name 
“Summary and Totals”.  

At any time all three spread-
sheets need simultaneously to be 
copied and simultaneously be 
pasted to a directory of your choice, 
for example “Grazing management 
of Skietfontein farm 2007 2008 sea-
son” as a backup.  

Every year at 30th June make a 
copy of all programmes and re-
corded rainfall data.  Then change 
future expected rainfall to the me-
dian expectations.  

All movement of animals to 
new camps must be updated in the 
model.  Rest periods, grazing days 
and even the season (growing sea-
son or dormant period) are auto-
matically calculated and indicated.   

The model displays the follow-
ing information automatically:  
 
1.Number of days in a camp. 
2.Number of days that a camp has 

rested. 
3.For the actual number and size of 

animals in that camp: Number of 

grazing days left before it will be 
fully grazed. 

4.Date when the camp will be fully 
grazed.  This date will change af-
ter every rainfall update and will 
change weekly when the expected 
rain for that week is deleted be-
cause of no rainfall during that 
week.  The date when animals 
must be moved from the camp will 
increase with above average rain-
fall and will decrease with below 
average rainfall. 

5.Automatic warnings one week 
beforehand to change camps to 
prevent animals from going hun-
gry 

6.Grazing days already grazed and 
remaining for each camp and a 
summary for the whole farm. 

7.Length of time that any number of 
animals can stay in any camp, 
when herd sizes are planned.  
More and bigger animals will finish 
the camp sooner. 

Other features of the programme: 

1.It indicates when to sell livestock, 
not to exceed the real carrying 
capacity of a farm at that time.  A 
one page fodder flow analysis is 
an optional part of the pro-
gramme. 

2.The total numbers of all types of 
animals on the farm are included 
in calculations. 

3.Value of all types of animals on 
the farm. 

4.Allows planning to change herd 
sizes to comply with optimal rest-
ing periods. The optimal resting 
period for kikuyu was found to be 
28 days (Cruywagen et al. 2007).  
A rest period for veld is necessary, 
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as frequent and severe defoliation 
during the growing season results 
in a decline in vigour (Crider, 
1955, cited by Tainton, 1988). 

5.Distinguishes automatically be-
tween growing season’s and dor-
mant period’s carrying capacity. 

6.Automatic accumulation of history 
which includes large animal graz-
ing days in each camp and on the 
farm. 

The programme has been 
tested practically in collaboration 
with several farmers, as well as in 
consultation with colleagues, and 
has proved to be a useful decision 
support tool for livestock farmers. 

Typical size of all three spread-
sheets is 800 to 900 Kb, and the 
programme available from the au-
thor. 
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