Information Sheet:

Analysis of green Warm
Season Native Pasture
Aim: To investigate if warm season native grass
pasture can provide the nutritional needs of sheep,
cattle and horses.
The early domesticated Anglo-European sheep and cattle industries in Australia were based
on grazing native grasslands. These pastures bred and fattened livestock, produced wool
and sustained working horses1 every day of the year. The arid zone pastoral industry still
relies on native pasture.
After settlement, in the Southern Mount Lofty Ranges, grazing animals had access to over
forty cool and warm season(i) native species. Unfortunately, the native grasses were largely
eradicated from pastures due to the majority of grazing land being sown to cool season,
exotic(ii) grasses and clover species for sheep and cattle.
Fig. 1 Pantawalba Pasture

Further losses resulted from land and grazing management systems unsuitable for the native
grasses. The surplus feed produced by exotic pastures is conserved in spring and fed back
to livestock during the warmer months when there is little or no pasture growth without
irrigation.
Similar to exotic grasses, native grass species have seasonally different growing times.
Cool season species are classified as C3 and warm season species as C4. The key to best
practice grazing management is to have a balance of both C3 and C4 present in pastures.
Many of these C4 native grasses have evolved in the harsh, hot dry summers experienced
in the Mount Lofty Ranges and trials have shown that they can be re-introduced and
established.
There are demonstration plots of warm season native grasses, established in 1997
situated north of Birdwood. A summer pasture established in 2009 with native grasses
and maintained as a grazing paddock is also located nearby at ‘Pantawalba’, Birdwood.2
This pasture has demonstrated the effectiveness of these native grasses in reducing soil
degradation by maintaining the recommended 70% ground cover in summer and autumn.3

Local Landcare
The current push for the inclusion of native grasses in pasture for horses and other grazing
animals has been due to the continued interest and involvement of Upper River Torrens
Landcare Group members, many of whom have made their own properties (mentioned
above) available to trial and establish appropriate native grass species.
The promotion of native grasses as expressed in this document is a direct outcome of their
motivation to fulfil the local Landcare group goals:
• To enhance the natural biodiversity of the Upper Torrens catchment and adjacent regions
by assisting the community to identify, conserve, protect and increase regional native
vegetation; and
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• To promote sustainable land and water management practices in the Upper River Torrens
catchment.

Understanding forages for horses
The nutritive value of forages is determined by two factors:
1) Fibre content (The proportion of the plant that is composed of cell wall)
2) Fibre quality (The degree of lignification)
These factors are important because the horse can digest practically all of the cell contents
contained in forages, but bacterial fermentation can only digest 50% or less of the plant
cell wall. The degree to which plant cell wall is digestible is largely dependent on the
amount of lignin that it contains. Therefore, it is important to understand how much of these
components various forages contain and what factors affect their nutrient content.4

Horse Health and Native Grasses
The Rural Industries Research and Development Corporation’s Horse Research and Development Program recommends the feeding of
native perennial grasses (both cool and warm season species) as the key remediation strategy to avoid over-nutrition issues and consequent
horse health problems, specifically laminitis5. The Landcare publication: Landcare in Focus (2016)6 reinforces that “horses require a diet
consisting mainly of high fibre, low energy grasses, which makes Australian native grasses ideal forage”.
A number of articles have been published interstate regarding the nutritional value of both cool and warm season native grasses with
comparisons to introduced species (one example is Langford et al 20047). In South Australia, the first detailed analysis of 11 cool season and
14 warm season species was undertaken and reported on by Foster, Reseigh & Myers in 20098. However, many of the samples used in the
analysis were not able to be taken when the grasses were at optimum nutritional value.

Native warm season grasses
feed test results and analysis

Fig. 2 Pantawalba Pasture

Six warm season native grasses
from a grazed paddock established
in 2009 were sampled after 40
millimetres of rain in February 2016
and submitted for analysis.9

Ellis Farm Consultancy has provided the
following suggested rating of nutritional
value for sheep and cattle:
Colour ratings for
nutritional value

Energy values
(MJ/Kg Dry matter)

Protein
(% crude protein)

Neutral Detergent Fibre
(NDF) (see note below)

		
Very poor
<8

<8
Not enough for dry adults

> 53%

		
Average
8–9

8 – 12
Can maintain dry adults

48 – 53%

		
Good
9 – 10

12 – 14
For mid-lactation adults

42 – 47%

		
Excellent
> 10

> 14
Good for all classes of stock

< 42%

Note: NDF measures most of the structural components in plant cells (i.e. lignin, hemicellulose and cellulose). High fibre content in a feed reduces the
nutritional value of the feed and slows the progression of the feed through the gut. The animal will continue to graze but will remain ‘full’ for longer.

Grass test results are shown below with suggested evaluations of those results.
Energy
(MJ/Kg DM)

Protein
(%crude protein)

Neutral
Detergent Fibre

Dry matter (%)

Paspalidium distans

11

34

44

19

Digitaria brownii

10

26

59

20

Themeda triandra

9

16

65

33

Setaria constricta

10

28

55

20

Bothriochloa macra

11

24

51

22

Paspilidium jubiflorum

11

24

53

17

Pasture species

The samples analysed meet most of the nutritional markers for sheep and cattle.10
The nutritional value for horses needs further explanation. The “Detailed Feed Analyses” in the reports from Feed Central for each species
is available on the Upper River Torrens Landcare Group website: http://www.torrenslandcare.org/#

Critical feed information for horse owners:
Analysis of daily nutritional content from the native grasses tested
Equine nutritionist Tracy Whiter (B Equine Science, B Ed.) analysed the detailed figures to see how closely they match the national horse
nutrition guidelines.11
An ideal horse pasture should: allow constant grazing (activity that contributes towards the necessary exercise that the horse has evolved
to need), provide good nutrition and avoid incurring the health issues of over nutrition.
There are situations where a horse may require supplementation, but with careful pasture management, this can be minimised (especially
for retired or lightly worked horses). Horses grazing on well managed pasture rarely suffer macro-mineral deficiencies.12

The all-important Non-Structural Carbohydrates (NSC)
The NSC content of grass is an indication of the sugars and starch present and will vary
in pastures depending on seasonal activity (C3 or C4), the amount of cloud cover, the
time of day, temperature variations, the length of day, grass density and the amount of
stress on the plant (heat, drought, salinity)4. NSC values for hay vary between 8–18%,
therefore an ‘at risk’ horse would benefit from hay and forage in the lower range (about
13%). Native Australian grasses are lower in NSC than exotic species, even under the
same growing conditions5. The table (right) shows the NSC results of the samples of
native grasses analysed:

Pasture species

NSC (%)

Paspalidium distans

13

Digitaria brownii

10

Themeda triandra

8

Setaria constricta

13

Bothriochloa macra

14

Paspilidium jubiflorum

12

A combination of the above native species will provide a desirable pasture, low in NSC.

Protein
Protein is a major component of most body tissues and is therefore a very important part of a horse’s diet. Horses daily can consume
between 1.5% and 2.5% of their own bodyweight on a dry matter basis13. This means that a 500Kg horse can eat about 10Kg of dry
matter/day. Such a horse would require about 720g of crude protein/day11. The table below shows the Protein results of the samples of
native grasses analysed:
		
		
Available
Pasture species
protein (%)

Daily Crude
Protein (g)
intake from
10kg DM

Number of
times daily
requirement

Paspalidium distans

32

3,230

>3

Digitaria brownii

25

2,510

> 2.5

Themeda triandra

15

1,530

> 1.5

Setaria constricta

28

2,760

> 2.5

Bothriochloa macra

23

2,280

>2

Paspilidium jubiflorum

24

2,380

>2

Pasture based on these native grass species will provide adequate protein for a horse’s diet.

Acid Detergent Fibre (ADF) / Neutral Detergent Fibre (NDF)
Acid Detergent Fibre (ADF) gives a measure of two of the complex carbohydrates that make up the plant’s cell walls: lignin and cellulose.
These components cannot be digested by the horse’s digestive enzymes. Cellulose is broken down (fermented) by micro-organisms in the
hind gut but lignin is virtually non-fermentable. Lignin increases in plants as they mature. [Lignin is a key component of wood.] The lower the
ADF value, the more fermentable the fibre and the easier for nutrients to be extracted from the plant material. ADF digestibility by horses
averages 35-45% and is largely dependent on the level of lignification.14 The preferred range is less than 40%.15
Neutral Detergent Fibre (NDF) includes lignin, cellulose and also hemicellulose, another cell wall component. The lower the ADF and the
higher the difference between ADF and NDF, the more fermentable the fibre. For horses the overall digestibility of NDF in forages varies from
40%–50%4, with an upper limit of 70%.15
High ADF and NDF values indicate an increase in the lignin content of feed and this feed will consequently take more time to pass through the
digestive system. This time factor can be of benefit for horses suffering from over-nutrition issues as they will slow their intake when on these
forages. However, a ‘poor keeper’ on such a feed may need extra supplementary feeding.
While the NDF values for the native grasses analysed are towards the higher end of the recommended range for quality forage, the large
difference between the ADF and NDF indicates that a significant proportion of the fibre present in these grasses is hemicellulose which is
more readily digested than cellulose. The Neutral Detergent Fibre Digestibility (NDFD 24) is an estimate of the digestibility of the fibre using a
24hour laboratory simulated digestion process.16 These values also suggest that the grasses analysed are of high quality.
Generally, NDF values should be less than 70% on a dry matter basis (DMB) and ADF less than 40% DMB for horses.15
ADF
%

NDF
%

Difference between
ADF% and NDF%

NDFD 24Hr
%

Paspalidium distans

24

44

20

83

Digitaria brownii

32

59

26

67

Themeda triandra

33

65

32

57

Setaria constricta

28

55

27

73

Bothriochloa macra

23

51

28

71

Paspilidium jubiflorum

29

53

24

71

Pasture species

Calcium and Phosphorus Ratio
It is recognised that Calcium deficiency in horses causes major health problems. One causal
factor has been traced to horses grazing pasture that is almost entirely composed of subtropical species eg kikuyu. No native grasses have been responsible for any documented
cases of calcium deficiency related disease.17

Pasture species

The amount of calcium (Ca) and phosphorus (P) required by horses depends upon their age,
stage of growth, pregnancy and lactation status in a mare, and how much work the horse is
doing. The calcium phosphorus ratio is critically important for your horse’s nutritional wellbeing
as well as the absolute amount of each mineral fed. All diets should have more calcium than
phosphorus. In summary, the Ca:P should be between 1:1 and 2:1. Most clovers and medics
(including Lucerne) have ratios in excess of 2:1. Most grasses have a ratio of 1:1.18

Themeda triandra

2.3:1

Setaria constricta

1.5:1

Bothriochloa macra

1.3:1

Paspilidium jubiflorum

1.7:1

Ca:P

Paspalidium distans

1:1

Digitaria brownii

1:1

All the native grasses tested fit within the acceptable Ca:P range.

Conclusion
The results from the testing of six warm season native grasses and the nutritional analysis and advice stated above indicate that these grasses
can provide a pasture that will meet the nutritional needs of sheep, cattle and horses. These warm season grasses can respond to any rain that
falls in the warmer months producing nutritious growth and providing grazing when most exotic species are dormant.
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Footnotes:
(i)

The terms ‘winter active’ and ‘cool season’ can be used interchangeably. Similarly, ‘summer active’ and ‘warm season’. They indicate the season
when maximum growth usually takes place. All species can respond to favourable climatic conditions during other seasons as they are perennial
varieties.

(ii)

The term ‘exotic‘ is used within this document to mean of foreign origin, i.e. not native to Australia.
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Disclaimer: This Information Sheet has been prepared in good faith on the basis of the information available at the date of publication without any independent verification. The URTLG
and the UTLMP do not guarantee or warrant the accuracy, reliability, competence or currency of the information contained within this Information Sheet. The URTLG and the UTLMP will
not be liable for any loss, damage, cost or expense incurred or arising by reason of any person using or relying on the information contained within this Information Sheet.

