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Why would rangeland 
management be a concern for 
biodiversity conservation?

Can sustainable rangeland 
management contribute to 
improved livelihoods as well as 
natural resource management 
and biodiversity conservation?



Is it possible for rangeland 
management and livestock 
production that is not 
sustainable to contribute to 
human livelihoods in the 
long-term?

What are the consequences 
of ecological degradation, 
how do we halt them and 
reverse them?



WHAT IS THE MAIN 
REASON FOR THIN 

LIVESTOCK?

• Grass is the most affordable and important food source for 
cattle, sheep and goats.

• Good livestock farmers are also good grass farmers.

• In order to be a good grass farmer, it is necessary to have 
knowledge about grasses and how to graze them correctly.



UNDERSTANDING GRASS PLANTS



Reproduction 
zone

This zone produces seed. New tillers also root 
around the edge of the tuft and increase tuft size.

Consumer 
zone

This zone may be grazed by livestock.

Factory zone

This zone produces energy for growth. Repeated grazing of 
this zone will destroy the plant.

Storehouse zone

This zone consists of the roots, which store food 
(carbohydrates) during winter.



Dormant stage Initial growth stage

Rapid or active growth stage Reproductive stage

Translocation stage Dormant stage

The plant is not dead – respiration takes place. The plant uses stored root reserves to grow.

The plant uses energy from the sun, nutrients 
from the soil and rain water to grow. The plant produces seeds.

The plant sends food into the roots for storage during winter. Food is stored in the roots over winter.

STAGES OF 
GRASS 

GROWTH



THE EFFECT OF GRAZING ON THE GROWTH OF GRASS

Early grazing

• Early grazing in spring when the grass is in the initial growth stage (when the grass is less 
than 10cm high) reduces root reserves.

Second grazing Third grazing

• Repeated grazing in the initial growth stage will further reduce the reserves, which will 
result in the plant weakening and in some cases, dying – this is overgrazing.



OPTIMAL GRAZING

• The best time to graze grass is 
when the plant is 10-20cm high 
and is in the active growth stage.



CONTINUAL GRAZING



CAUSES OF RANGELAND 
DEGRADATION



DRIVERS OF DEGRADATION

• Grazing too many livestock on insufficient areas of land – exceeding carrying 
capacities, leading to overgrazing.

• Grazing systems that do not provide adequate rest periods for grasslands to 
effectively recover from grazing.

• Changes in species composition associated with overgrazing and selective 
grazing – resulting in the loss of palatable species.

• Loss of basal cover leading to exposed soil – loss of soil organic matter and 
accelerated soil erosion.



Good grass sward

Selective grazing

Mshiki dominated

Palatable Unpalatable

OVERGRAZING 
IN SOURVELD 

AREAS

• Overgrazing can cause 
changes in species 
composition – palatable 
species are replaced by 
unpalatable species.

• The amount of grass 
that can be grazed will 
be reduced.



Good grass sward

Selective grazing

Bush encroachment

Bush roots compete with grass roots for water and nutrients

OVERGRAZING 
IN LOW 

RAINFALL 
AREAS

• Overgrazing can cause 
changes in species 
composition –
palatable species are 
replaced by 
unpalatable species.

• Woody plants replace 
grasses – bush 
encroachment.

• The amount of grass 
that can be grazed will 
be reduced.



EFFECTS OF 
OVERGRAZING

Veld in excellent 
condition

Initial stage of overgrazing –
unpalatable grasses increase in 
abundance, woody species start 

encroaching, soil cover is reduced.

With continuous overgrazing cover 
is further reduced – topsoil is 

washed away by rainwater. Water 
runoff and erosion increase.

Continued erosion leads to donga 
development and a permanently 

degraded landscape.

• The effect of overgrazing 
on a landscape can be 
devastating – the landscape 
will not recover for 
hundreds of years.



THE IMPORTANCE OF STOCKING 
RATES



HOW MUCH GRASS DOES A COW EAT IN A DAY?

• To be healthy and to conceive a calf, a cow needs:

 10kg of dry grass per day, or – 30 kg of wet grass per day.

 3,600kg dry grass per year, or – 11,000kg of wet grass per year.

• How much land does this translate to:

 Sourveld – 2-3 ha/cow from October to May and hay and licks must be supplied in winter.

 Mixed veld - 3-5 ha/cow from October to July and hay and licks must be supplied in winter.

 Sweetveld – 5-10 ha/cow.

10kg dry grass 30kg wet grass



WHY DO COWS NEED SUFFICIENT GRASS ALL YEAR ROUND?

Healthy animals produce healthy 
calves and sufficient milk.

Weak cows produce few, small 
calves and very little milk.



RESEARCH HAS SHOWN – ON THE SAME LAND

6 healthy cows produced 
5 healthy calves with a 186kg 

weaning mass

10 skinny cows produced
5 skinny calves with a 145kg 

weaning mass

6 cows produced 930kg of meat 10 cows produced 725kg of meat



THE USE OF FIRE



BURNING RANGELAND TOO EARLY

• Early burns dry out the soil and expose the area to the wind and sun – this can lead to 
erosion.

• If all grassland is burnt early, shortages of food will arise.



BURNING RANGELAND AFTER GRASS REGROWTH HAS BEGUN

• Burning of regrowth will result in root reserves being depleted further as the plant will 
have used the reserves for initial growth.

• If this burnt grass is grazed too early, permanent damage will occur.



RECOMMENDED: BURN BEFORE THE GRASS STARTS REGROWING

• Preferably just after spring rains.

• If the temperature is suitable grass might grow before rains, in this case burn the grass 
before the first rains.



THE IMPORTANCE OF REST



EFFECTS OF REPEATED GRAZING

• Repeated grazing during summer will deplete the plant strength and vigour due to 
depletion of root reserves.

• Repeated grazing year after year will result in palatable species (Themeda triandra – red 
grass) dying out and replacement by un-palatable species.

• If livestock are removed for a period during summer and then returned once re-growth 
has occurred this does not compensate for vigour loss.

• Delaying grazing in summer also does not compensate for vigour loss.



ADVANTAGES OF REST

• Research shows – a full growing season rest results in an increase in grass vigour and productivity 
the following season – up to a 40% increase in production in the year following rest.

Year 1

Year 2

Rest

100% production

Grazed

60% production



HOW REST SHOULD BE IMPLEMENTED

• An effective rest is the removal of grazing from first rain to first frost i.e. the entire growing season.

• Substantial research has shown that grazing during any part of the growing season leads to a 
reduction of sward vigour.

• An effective periodic rest is essential to maintain sward vigour especially of palatable species.

• Rest results in increased productivity in the season following the rest.

• Rested veld may be used as a source of fodder for winter use with supplementation.



PLANNING FOR GRAZING AND REST

• Areas to be rested should be identified and livestock excluded from 1 October until the first frost in 
winter.

• Livestock must be excluded using fences, natural barriers or herdsmen.



EXAMPLE OF A GRAZING AND BURNING PLAN



SUSTAINABLE RANGELAND MANAGEMENT 
AND BIODIVERSITY CONSERVATION



KEY PRINCIPLES OF SUSTAINABLE RANGELAND 
MANAGEMENT

• Stocking rates:
 Should be maintained below carrying capacities – allowing for fluctuations in carrying 

capacity associated with variable rainfall.

• The application of rest and fire:
 Approximately a quarter to a third of a grazing area should be rested for the entire summer 

growing season.
 The rested area should be the focus for the application of fire and the primary grazing zone 

in the following season.
 The rested area may act as a fodder reserve during winter or in the event of drought 

conditions.

• Timing of grazing:
 The application of fire should be undertaken before plant regrowth commences.
 Grazing should commence when the grass plant is in the active growing stage (when it is 

10-20cm high).



THE OUTCOMES OF SUSTAINABLE RANGELAND MANAGEMENT

• Sustainable agricultural objectives:
 A palatable grass sward that remains productive in the long-term.
 High levels of animal production both within individual animals and across a 

landscape.

• Ecological considerations:
 Maintenance of the grass layer and a healthy soil layer.
 Healthy functioning wetlands and water resources.

• Biodiversity objectives:
 Maintenance of species diversity that includes susceptible long-lived plant species 

(e.g. geophytes).
 Maintenance of habitat heterogeneity (variety) that ensures both species diversity 

and structural diversity.




