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Foreword 

As animal lovers, it saddens us here at Native Seeds to see horses suffer from the preventable 
illness of equine laminitis, which sometimes leads to ‘Founder’. Horses that suffer from this 
illness are severely affected as the hoof separates from the bone and affected horses have to be 
removed from pasture and put under regular veterinary care. It can cause permanent changes to 
the horse’s foot anatomy that are often long-lasting and crippling. 

We hope that with the information provided in this short book, you will be able to take the first 
step towards preventing laminitis in your horses. 

Cover Photo courtesy of Adriana Nielsen a horse owner from Port Augusta, South Australia 
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Troubling times for horse owners 

The high rainfall years has always seen a major spike in the occurrence of equine laminitis, which sometimes 

leads to ‘Founder’. This is directly attributable to the resurgence of the introduced cool season grasses, such 

as perennial ryegrass, following what is usually a decade of poor growth. For many horse owners this was 

completely unexpected. They have purchased subdivided pastoral properties on the city fringe which had 

been through a process of pasture renovation and had been assured that the pasture was of the highest 

quality and the latest breeding. Sadly it is exactly these factors that bring about the occurrence of equine 

laminitis. 

It is the presence of high levels of non-structural carbohydrates (NSC) in the introduced grasses that leads to 

equine laminitis. These NSC compounds are simple sugars such as fructose and glucose, which are readily 

absorbed by the gut microflora in ruminants such as cattle and sheep and are rapidly converted into extra 

body weight, or milk, or fleece. However, their effect on horses is not as beneficial. 

An elevated content of NSC in pasture grasses, and in particular fructose, has been found to be one of the 

main causes of laminitis / founder in horses and ponies. Anyone viewing the pages of rural magazines aimed 

at the grazing industries of cattle and sheep will see advertisements featuring the high sugar content of the 

newest (latest and greatest) varieties of ryegrass, cocksfoot and so forth. These sugars are very readily 

digestible by ruminants and promote more rapid growth in cattle and sheep than the older, lower sugar 

varieties. The irony here of course is that the newer (latest and greatest) varieties are more likely to cause 

issues for horses. Because the horse has a different digestive system to ruminants it does not digest the NSC’s 

in the same manner and so the feed provided to these different classes of animal affects them differently. 

 It is precisely this high sugar content that is causing so many issues for horses that graze on those grasses 

and which is causing the laminitis / founder. This is causing many horse owners not only a major expense, 

but a lot of heartache and grief too. 

“Can issues such as laminitis really be prevented?” 

The short answer is “yes”. If you look at the pasture-induced cause of the issue – high sugar, non-structural 

carbohydrate (NSC) grasses – the solution is clear: low sugar, high structural carbohydrate grasses. (Other 

causes, such as over-feeding of grains also can be managed in order to minimize the chance of laminitis. 

Horse owners should consult an appropriately experienced veterinarian in this regard). 

To understand more about the role that pasture grasses play we need to cover some basic biochemistry. 

Firstly, we need to discuss the basic division of grasses into warm and cool season types, and then secondly 

we need to discuss how native grasses differ from the introduced grasses. 
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Cool season vs. Warm season grasses 

Cool season grasses are those that germinate in autumn and winter with cool weather. They are sometimes known as the C3 
grasses after the 3 Carbon molecule that is the driver of their metabolism. Some well-known introduced grass examples are 
ryegrass, cocksfoot, phalaris, wheat and oats. 

Warm season grasses, on the other hand, are those that germinate in spring and early summer with warm weather. They are 
known as that C4 grasses after the distinct 4 Carbon molecule that drives their metabolism. Some examples are kikuyu, couch, 
corn, millet and sorghum. 

In many parts of southern Australia, both C3 and C4 grasses are able to live and, indeed, thrive as the conditions suit both 
metabolic systems. In northern Australia, the C4 grasses are best suited and they dominate. Whereas in mountainous areas of 
southern Australia the C3 grasses dominate. Finally, despite some confusion (possibly caused by grouping into 'cool' & 'warm'), 
Cool season grasses will grow all year around with some access to water. Warm season grasses on the other hand, grow in the 

warmer seasons but go into dormancy over winter. 

Native vs. Introduced grasses 

For the sake of definitions, we will simply define native grasses as those that occurred in Australia naturally at the time of 

European discovery, and introduced grasses as those that have been brought into Australia (sometime deliberately and 

sometimes by accident) since then. 

Despite the obvious adaptation advantages of native grasses and against the protestations of early agronomists in Australia, 

the introduction of grasses from elsewhere has occurred from the turn of the 20th century and continues today. While this 

is not the forum to discuss the merits of these practices, we need to understand that there are two distinct biochemical 

pathways that occur between these two different grass groups. 

As the main product of photosynthesis, all of the grasses, C3 and C4, introduced and native, produce cellulose. This is the 

structural compound that makes up the hard bits of leaves and stems. 

The differences occur when we discuss what happens when the grasses are thriving and producing in excess of the 

cellulose requirement. In these cases excess carbohydrate is produced and takes one of two alternative paths. In most C4 

grasses excess carbohydrate is stored as starch. BUT in all the introduced C3 (cool season) grasses this excess carbohydrate 

is stored in the cell vacuoles as simple sugars such as fructose and glucose (the NSC’s), while in the native C3 (cool season) 

types it is stored as starch which has a different digestive pathway and is not harmful to horses. It is the high fructose and 

its impact on the horses’ digestive process and products that causes equine laminitis/founder. 

In our native Australian grasses, both C3 and C4, the excess carbohydrates are stored as starch. So the native grasses cannot 

cause equine laminitis even when they are growing in favoured conditions. 
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A new dawn: Native Australian grasses 

So why go native? Well, the first and most obvious reason is in the name. They are grasses which are native to Australia 

and adapted to all of the conditions we experience here. The most important reason for choosing native Australian grasses 

for your horse pasture is that they are very low in fructose and other NSC's. 

The two grasses examined in the most detail are Wallaby grass (Austrodanthonia spp.) and Weeping grass (Microlaena 
stipoides). The data for these grasses are interesting. When compared to the generally recognised threshold levels of 

concern for horses for NSC sugars (such as Fructose and Glucose and total sugars) these two native grasses come out very 

well. 

The recommended thresholds to avoid equine laminitis are to keep NSC’s below 10 g/100g of the fodder. These two 

grasses easily fall under this threshold having contents for Fructose of less than 0.2, Glucose of less than 0.2 and total 

sugars of less than 1.0 g/100g.  

In comparison, the latest test results from the Dairy One website which amalgamates pasture tests across all of North 

America gives the content of NSC’s in ryegrass at 15.9, the water soluble carbohydrates at 13.2 and the simple sugars at 

10.9. While these are not exactly the same measures they tell the story of high NSC’s being produced by ryegrass. 

Here are some key stats from the RIRDC Publication number 10/063 “Equine Laminitis – managing pasture to reduce the 

risk” by Kathryn Watts and Prof Chris Pollitt (2010): 

Native Australian grasses are lower in NSC than introduced, exotic species when grown under the same conditions. In a study 

done in Victoria, the fructan, starch and sucrose levels in grass stems (the region highest in NSC) from 48 different species of 

grass, were analysed at various times from two different sites. From samples pulled mid-day in mid November, NSC ranged 

from a low of 6-7%DM for veldtgrass stems and a high of 47.8% DM for wheat stems. The native Australian grasses overall 

were lower in NSC, especially fructan. 

Speargrass (Austrostipa spp.), Wallaby grass (Austrodanthonia spp.), Tussock grass (Poa spp.), Weeping grass (Microlaena 

stipoides), rat’s tail grass (Sporobolus spp.) were among the genera lowest in both NSC and fructan. The highest in NSC were 

the introduced species: Wimmera ryegrass (Lolium rigidum), barley grass (Hordeum leporinum), Barley forage (Hordeum 

vulgare), Wild oats (Avena fatua), Perennial Ryegrass (Lolium perenne), cocksfoot (Dactylis glomerata) and Yorkshire Fog 

(Holcus lanatus). These species all had fructose as the major constituent of the NSC. (Ref Smouter and Simpson, 1989) 

The authors of this report to the RIRDC gave the evidence that our native grasses are very well suited 

to horse consumption with next to no risk of serious conditions such as laminitis. 
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 Weeping grass (Microlaena stipoides) 

Description 

Weeping Grass is a cool season (C3) tufted perennial grass 

which produces year round green growth. It spreads by seed 

and also very slowly by short rhizomes under the soil. There 

are several different forms that vary in height and leaf texture. 

The seed-heads are weeping (hence the name) and ripen from 

December to May in southern Australia. Each seed has two 

awns up to 20 mm long that are rough and the seeds tend to 

cling together making them somewhat difficult to handle. 

Pasture attributes 

Weeping grass does not grow very tall but is very dense and 

produces significant amounts of dry matter. It is able to 

produce dry matter throughout the year in cooler locations 

and is at its most productive early in summer. 

It is highly palatable and is sought out by grazing stock. As a 

consequence it may well be grazed out of some pastures 

unless it is well managed. 

Protein levels are relatively high when it is actively growing. 

Habitat/Soil 

Suited to a wide range of soil types with a pH of less than 6.0, 

Weeping grass survives well in strongly acidic soils. Some types have 

a broad range of pH adaptation including alkaline soil, but most 

prefer acidic soils. 
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Tolerances 

High frost tolerance 

High drought tolerance 

Medium salt tolerance 

Shade tolerant 

High grazing tolerance once established 

Sowing 

Where possible begin with a weed free seed bed. 

Sow seed 10m below the soil surface. 

Germination may take from 10-14 days in spring 

or summer or considerably longer in cold, frosty 

conditions. 

Sowing rate: 20-25 kg/ha for pasture. 

Uses 

This is an extremely versatile and useful grass with a wide range of applications. Because of its 

persistence and high grazing value, as well as its tolerance of shade and acid soils, this grass has a wide 

range of uses. 

As well as for pasture, it is suitable for use on roadsides, municipal parks and gardens requiring little 

maintenance, domestic lawns, golf course roughs, pastures in acid soils of moderate to high rainfall, re-

vegetation in conjunction with other native grasses and river and stream edges to reduce erosion. 
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 Wallaby grasses (Austrodanthonia spp.) 

Description 

Wallaby grasses are erect, tufted, cool season 

(C3) perennials with fine leaves. There are many 

different species and they vary in form between 

species and in response to changes in environment. 

They grow to heights of 30 - 80 cm during the cool 

season. Wallaby grasses remain green throughout 

the year. 

They flower in spring and sometimes in autumn depending on the climate. The seed-heads vary 

considerably, but are usually about 0.3 - 1.0 metres above the ground and have an attractive white fluffy 

top when mature. 

Habitat/Soil 

Medium clays to light sandy loams. Most Wallaby grasses prefer not 

to be waterlogged. They are generally adapted to acidic soils, 

although there are types that are able to tolerate alkaline conditions 

and even fairly high levels of salinity. The best generalization would 

be that wallaby grasses are best on free-draining, acidic soils of 

relatively low fertility. 

Tolerances 

High frost tolerance 

High drought and heat tolerance 

High acid soil tolerance 

Sowing 

It is important to have a weed-free seed bed 

before sowing as seedling vigour is low and 

competition against weeds is poor. While seed 

will germinate readily in response to rainfall and regular soil moisture, the seedlings do not have 
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high vigour and can be easily outcompeted in the first couple of months of growth. 

 Seed can be sown at all times of the year as long as moisture from either rainfall or irrigation is constantly 

available. 

Germination can be expected within 14 to 21 days in autumn and spring, but it may take up to 60 days in 

winter. 

Uses 

 Pasture - under intermittent, or cell, grazing

this grass is nutritious, productive and

persistent. It should not be set stocked as this

will quickly kill seedlings and mature plants.

 Re-vegetation - on disrupted soils where soil

erosion control or long term perennial cover

is required.

 Lawns - where mowing height can be kept at

50 mm or higher.

 Amenity areas of low or passive use and where irrigation 

is unavailable.

Another note 

The wallaby grasses have recently been renamed. 

They have been grouped back together with a range 

of similar species from outside the Austrodanthonia 

and have been renamed into the Rytidosperma. 

For the sake of simplicity we are still calling them Austrodanthonia, 

and will do so until the new names are widely accepted. 
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Wheat grass (Elymus scaber) 

Description 

Wheat grass is an all year green C3 perennial grass 

with a tussock habit. The leaves are narrow, rough 

along the edges and have a half-twist. It grows 

from 30-100 cm high and flowers from late spring 

to summer. The seed-heads are quite long (up to 

1.5 m) and can become lax and fall over. Seeds 

have one long awn per seed, but often remain 

joined together as a group even when they have 

dropped from the stem. The plant remains green 

throughout the summer as long as there is some, 

even low levels of, soil moisture. 

It looks and to a fair degree behaves, like perennial ryegrass. It grows vertically, it remains as a clump 

plant, it germinates and grows rapidly and it is readily eaten by stock. It differs from ryegrass in both 

its metabolic pathways and in its far superior drought tolerance and lower fertility needs. 

Habitat/Soil 

Wheat grass is found on various soil types from sand to clay-

loams. It has a wide range of tolerances from mildly acidic to 

alkaline soils. 

Tolerances 

High frost tolerance 

Good drought tolerance 

Pasture Attributes 

Wheat grass is readily eaten by stock and is seldom 

found in grazed pastures as it is likely to be eaten 

out.  It produces a volume of dry matter akin to that 

of perennial ryegrass and has similar protein levels. 

It can be used to make hay. It is generally considered 
to have high forage value, having a high protein 
content (10–36% crude protein) and produces 
quality forage in the late-winter early-spring period
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Sowing 

Wheat grass is easier to establish than other native grass species. The preferred depth for sowing is 

around 10 mm in autumn to winter. With moist conditions, the seed takes from 7-10 days to germinate. 

The seedlings are hairy and bluish in colour. They progress rapidly through to the 5-7 leaf stage. 

Sowing rate: Sowing rates: 5-10 kg/ha 

Uses 

Pasture - it occurs naturally with other grasses and is one of the first to start growing in spring, providing 

early green feed. It has high to moderate feed value. 

An attractive and useful grass for both pasture and re-vegetation. In re-vegetation Wheat grass 

establishes rapidly and has high seedling vigour. It can be used successfully as a cover crop to accompany 

a slower growing grass such as Wallaby grass. 
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 Redgrass (Bothriochloa macra) 

Description 

Redgrass is a warm-season (C4) perennial grass 

that has green or reddish leaves. After the first 

year of growth in which it will grow quite tall, it 

grows close to the ground with little foliage 

higher than 20 cm if left un-mowed or un-

grazed. It produces slender reddish-purple 

flowering stems, which grow up to 80 cm in 

summer and early autumn. Redgrass is 

extremely hardy and can withstand long 

periods of drought. During the winter, Redgrass 

enters a dormant period and resumes growth 

with warmer spring days. 

Habitat/Soil 

Redgrass grows on a variety of soil types but grows best on heavy clays and loams. It is at its best on 

heavy soils of low fertility and will establish readily on cracking soils. It prefers slightly acid to neutral pH 

soils. 

Tolerances 

Low to moderate frost tolerance 

High drought and heat tolerance 

Sowing 

The seed will germinate only under warm conditions (air temperatures consistently above 25°C). Seed is 

best sown in spring or early summer. Late autumn seedlings can be damaged by frost. Sow seed on or 

close to the surface and keep the soil moist. 

The seedbed needs to be kept weed-free for several months as the seedlings are relatively slow to 

develop. 
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Uses 

Redgrass has previously been considered to have only moderate to low forage value in pasture, although 

it has now been shown to provide valuable fodder over the warmer months. When well managed, it can 

be a very useful component of a balanced perennial pasture. It persists well during droughts and is 

useful for soil conservation in heavily grazed 

summer pasture. It’s also good for soil 

conservation on degraded sites and 

river banks. 

It is also useful as a grass cover on light 

roughs of golf courses. Redgrass 

produces short rhizomes, so the grass 

slowly spreads beyond the individual 

plant and covers the soil completely. 
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Kangaroo grass (Themeda triandra / australis) 

Description 

Kangaroo grass is a warm season (C4), deep rooted 

perennial grass with an erect or sprawling tussock 

habit. The leaves are long and thin and as they 

mature, turn from green to red/brown/purple. 

Kangaroo grass can grow to a height of 40-120 cm. 

Attractive rusty-red seed-heads form throughout 

the summer and are usually 30-50 cm long on 

stems with dark nodes. This grass spreads by seed, 

not by root growth. After harvest, the seed is 

dormant for six months. Kangaroo grass doesn't 

grow during winter, but instead enters a dormancy 

period. 

Habitat/Soil 

Kangaroo grass can still be seen in remnant plains grasslands, sclerophyll, redgum and box woodlands as 

well as open grassy forests. It grows on sandy soils to heavy clays and is often common in areas where 

moisture collects and grazing is infrequent. It also grows in soils of low to moderately high pH. 

Tolerances 

High drought tolerance 

High heat tolerance 

Low to moderate frost tolerance 

Moderate to good feed value when actively growing 

Sowing 

Native Seeds supplies Kangaroo seed as pure seed with no appendages or sometimes as florets. The 

cleaned seed should be sown 5-10 mm deep. No fertiliser is needed at sowing. The seedbed should be 

free of weeds and not too finely tilled. Kangaroo grass germinates best when subject to wet/dry cycles 

over the weeks following sowing. Seed germinates readily in spring and summer with air temperatures 

over 25°C and soil temperatures over 20°C. Sowing rates: 2 kg/ha for pasture 5-8 kg/ha for turf. 



16 



17 

Spear grasses (Austrostipa spp.) 

Description 

Spear grasses are cool season (C3) tufted perennial 

grasses. The foliage grows from 10 to 30 cm high with 

stems reaching from 0.5 to 1.5 metres depending on the 

species. Most species flower in spring, while some 

flower from late winter to early summer. Flowerheads 

vary between the species. Most have attractive feathery 

panicles which vary in length and breadth. The seeds are 

often sharp with long awns which are usually twisted. 

Many types of Spear grass seeds are known to cause 

problems to grazing animals and best practice is to 

remove stock from these paddocks at the time of seed 

production. 

Habitat/Soil 

Spear grasses grow on a wide range of soil types. They will grow on poor 

soils as well as soils with high acidity. For example Rough Spear grass grows 

across many soil types while Foxtail Spear grass grows on all types as long 

as there is adequate drainage. Tall Spear grass prefers loam soils of 

moderate to low pH. 

Tolerances 

High drought resistance 

Low fertility tolerant  

Acid soil tolerant Frost 

tolerant 

Sowing 

Sow the seeds 5-10 mm below the soil surface when moisture is available. Spear grass is best sown in 

autumn or winter. In the cooler months, germination can take from 6–8 weeks, but in the warmer months 

it may be 7–10 days. Keep the soil moist, but not waterlogged for three weeks after sowing. Seed can be 

sown with or without awns. Seed sown with awns is able to move when watered and to find a niche for its 

own burial. It is however, much more difficult to sow and usually requires hand sowing. Seed without 

awns is easier to sow, but requires sowing into a groove or shallow trench. 



18 

Pasture attributes 

Spear grasses make great horse pasture. They blend in well in bushland gardens or in rockeries. The 

plants are at their best in spring and summer when soft new growth and feathery panicles appear. The 

long panicles will usually remain upright and attractive for some months, even after the seeds have 

fallen. Horses should be removed at the time when the seeds are ripe and falling. Spear grasses can also 

be used for revegetation as they are very hardy on poor sites and are able to survive harsh conditions. 
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For more information... 

For more information or to get seed for your horse pasture, visit us on our website at 

www.nativeseeds.com.au or call us on 1300 4 SEEDS (1300 4 73337). 

Additional Reading 

1. The Rural Industries Research and Development Corporation (RIRDC) produced an excellent booklet titled Equine

Laminitis from which much of the information provided here on this illness has been derived. Sadly within this 

booklet are a number of errors in the names given to the native grasses, as well as the incorrect naming of one of the 

most serious introduced weeds. Please check the correct names of these grasses when you are reading this booklet. 

It is available for free download from the RIRDC website.

2. Some of the nutritional data have been obtained from a relatively new book produced by Rural Solutions SA titled

“Nutritional Analysis of selected native grasses”. This book is available for purchase from Rural Solutions.

3. Many horse owners have dealt with Jane and Stuart Myers from Equiculture in relation to the better management

of pastures on small properties. Their website (www.equiculture.com.au) can provide useful assistance to horse 

owners and also give details of when and where they are conducting training courses.

4. A useful American publication that provides more detail on the biochemistry and physiology of horses and their 
health in relation to pasture is “Sugar content in feed and forage affects horses’ health”. It is Fact Sheet number 1.818 

by N. Streigel of the Colorado State University. 

5. A small but useful ebook which  provides information to all the horse owners who have

affected horses is Founder Facts eBook by Jen Clingly and Marg Richardson -

https://www.naturalhorseworldstore.com/products/Founder-Facts.html

http://www.nativeseeds.com.au/
http://www.nativeseeds.com.au/
http://www.equiculture.com.au/
http://www.ext.colostate.edu/
http://www.wildabouthooves.com.au/Marg%20Richardson%20Founder%20Facts%20web.pdf
http://www.gobarefoot.com.au/

