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Aim  

To assess the ability of Irish Moiled and Dexter cattle to control the 

problem species soft rush (J.effusus). It is often assumed that traditional 

ÂÒÅÅÄÓ ÏÆ ÃÁÔÔÌÅ ÁÒÅ ÍÏÒÅ ȬÈÁÒÄÙȭ ÁÎÄ ÂÅÔÔÅÒ ÁÂÌÅ ÔÏ ÇÒÁÚÅ ÓÐÅÃÉÅÓ ÏÆ ÌÏ× 

nutritional value. This project aims to assess the ability of these 

traditional breeds as a method of controlling an Ireland wide pest 

species. 
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1. Introduction  

The soft rush (Juncus effuses) is a densely tufted perennial that occurs in grassland 

throughout the UK (Merchant., 1995) and has a very broad distribution in Ireland, being 

found in nearly all the 10 km x 10 km grid squares surveyed for the New Atlas of the British 

and Irish Flora (Preston et al., 2002). This species prefers a wet acidic environment with 

slightly enriched nutrient conditions and seasonal water level fluctuations, but has a broad 

ecological range. It is unclear what environmental or other factors influence the 

development of J.effusus. There is no relatively unique set of environmental characteristics 

that distinguishes J. effuses dominated areas from other similar areas. This species is 

successful in its ability to outcompete other vegetation and in a survey by Mc Corry et al., 

(2003) on the ecology and management of Juncus effusus on cutaway peatlands in Ireland, 

soft rush has been identified as one of the most important species causing problems 

through competition. (Mc Corry et al., 2003)  

In agricultural situations, certain quick establishing grasses have been prescribed to 

eradicate the re-establishment of soft rush in ground prone to infestation and experiments 

have shown wide differences in the efficiency of various plant species in keeping out rush 

seedlings. A mix of white clover sown with certain species of grass generally produces a 

denser sward than one or other planted alone and so allowing fewer rushes to establish 

from seed (Lazenby, 1955 (a)). It also appears high fertility condit ions affect rush seedlings 

as Lazenby (1955 (a)) reported of a higher mortality rate of rush seedlings under these 

conditions. 

Various methods of control have been attempted in pasture with varying results. Cutting, 

herbicide application, fertiliser application and grazing management have all been used as 

aids to the control of rushes in pasture (McCarthy, 1971). There has also been a lot of 

emphasis on drainage as the first step in the control of rushes on agricultural land. Most of 

the material suggests that a single approach may be successful in the short term, but for 

long term eradication, this requires the combination of two or more approaches. In the 

literature, different means of controlling and eradicating rushes have been tested, some of 

which have conflicted with one another (Mc Corry et al., 2003). Mercer (1939) emphasised 

the importance of cutting rushes exactly at the right time (first cut July) when rushes 

seemed to be most susceptible to cutting, but Connell (1936) noted that rushes seemed to 

be most susceptible to weakening if cut shortly after mid-summer. More recent research by 
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Merchant (1995) found that even though there were no significant differences in the 

number or timing of the cuts on J. effusus control, cutting rushes to ground level twice 

during the growing season for at least two consecutive years was probably the best option 

(Mc Corry et al., 2003). 

 

Unwanted growth of J. effusus is not a recent problem. It is well known as an agricultural 

weed of damp grasslands in Ireland, Britain and New Zealand. It is considered a weed since 

it is unpalatable to animals and has a low nutritional value (Hopkins and Peel, 1985). 

Merchant (1993; 1996) carried out research on the potential of controlling soft rush (J. 

effuses) in grass pasture by grazing goats but little accounts have been made on the 

potential of cattle, especially rare and traditional breeds, in controlling this problem species 

(Mc Corry et al., 2003). The importance of controlling rush has been emphasised by the 

Countryside Management Branch of the Department of Agriculture and Rural Development 

Northern Ireland. Although a certain level of covering can be beneficial to wildlife for 

breeding waders in certain habitat types, when not managed, dense coverings of rush can 

affect the agricultural quality of land and the eligibility for DARD land-based schemes such 

as Single Farm Payment and Agri-Environment scheme payments. Permitted methods of 

ÒÕÓÈ ÃÏÎÔÒÏÌ ÁÒÅ ÌÉÍÉÔÅÄ ÔÏ ȬÏÖÅÒÁÌÌ ÁÐÐÌÉÃÁÔÉÏÎ ÏÆ ÈÅÒÂÉÃÉÄÅȟ Ȭ×ÅÅÄ ×ÉÐÅÒ ÁÐÐÌÉÃÁÔÉÏÎ ÏÆ 

herÂÉÃÉÄÅȭ ÁÎÄ ȬÒÕÓÈ ÃÏÎÔÒÏÌ ÂÙ ÃÕÔÔÉÎÇȭ ɉ$!2$.)ȢÃÏÍɊ ÂÕÔ ÉÎ ÒÅÁÌÉÔÙȟ ÔÈÅ ÐÒÏÃÅÓÓ ÏÆ ÒÕÓÈ 

control is a lot more complex and requires a combination of control measures with correct 

timing. 

 

Within this experiment, I will be assessing the potential of rare and native breeds in 

controlling the grassland problem species Juncus effusus through grazing. The breeds I have 

used in this study include Irish Moiled and Dexter cattle. 
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2. Literature review  

2.1.1. Soft rush (J.effuses) ecology and lifecycle 

A combination of low fertility with fairly high and constant rainfall has led to one of the 

.ÏÒÔÈ ÏÆ )ÒÅÌÁÎÄȭÓ ×ÏÒÓÔ ÐÅÓÔÓ ɀ rushes (Mercer, 1939). It is common report, and no doubt 

well founded, that rushes have increased heavily during the past decades. Mercer (1939) 

ÎÏÔÅÓ ÔÈÁÔ ÁÓÓÕÍÉÎÇ ÔÈÁÔ ÒÕÓÈÅÓ ÇÒÏ× ÉÎ Ȭ×ÅÔȟ ÓÏÕÒ ÌÁÎÄȭ ÉÓ ÁÎ ÕÎÔÒÕÓÔ×ÏÒÔÈÙ ÇÅÎÅÒÁÌÉÓÁÔÉÏÎ 

and drainage and the application of lime alone are not, by themselves, necessarily cures. 

The limited amount of research conducted specifically on J. effusus is surprising, as it is a 

moderately important agricultural weed (Mc Corry et al., 2003). Mc Corry et al, (2003) 

supposed that the limited documentation on J.effusus was due to the plant having not caused 

substantial agricultural management problems or that management problems have been 

solved. It may be possible that it is due to the need for better understanding and education 

on managing rush-infested or rush-prone land. Lazenby (1955a; 1955b) and Agnew (1961) 

carried out research in relation to the status of J. effusus as an agricultural weed but there 

has not been much recent published research on the biology or ecology of J.effusus in Britain 

and Ireland (McCorry et al., 2003). 

 

J. effusus usually flowers in the second year and probably sets seed every year (Lazenby, 

1955b). Fruiting occurs in July and August, and seed are shed over a long period after 

opening and may still be collected during the following spring. Seeds are very light (c. 13 

mg) small (2ɀ2.5 mm) capsules (Stockey and Hunt, 1994). The plant produces copious 

amounts of seed with potentially 8,500 seeds produced per fertile shoot per annum 

(McCarthy, 1971). A figure of 8 million seeds per square yard per season on an "average 

ÐÉÅÃÅ ÏÆ ÒÕÓÈÙ ÌÁÎÄȱ ÈÁÓ ÂÅÅÎ ÓÕÇÇÅÓÔÅÄ ɉ-ÏÏÒÅ ÁÎÄ "ÕÒÒȟ ρωτψɊȢ %ÒÖÉÎ ÁÎÄ 7ÅÔÚÅÌ ɉςππρɊ 

calculated that 4 million seeds were produced per square metre. However, despite the large 

quantity of seeds produced, the estimated biomass of seeds represented only 0.27% of J. 

effusus annual net production (Mc Corry et al., 2003). 

 

Seeds are dispersed naturally, mainly by wind and probably also by water. Dispersal of seed 

by wind usually occurs in dry weather and the lateral spread of seed by the wind may be 

restricted to 1.3 m from the parent plant (Agnew, 1961). Dry rush seed also floats on water 

so surface run-off is likely to contribute to its spread (McCarthy, 1971). Seeds may also be 
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dispersed by machinery and by adhering to animals, aided by the stickiness of the seed-coat. 

Seeds do not germinate until April following ripening (Lazenby, 1955b). J. effusus is capable 

of vegetative reproduction and can form extensive clonal patches due to the growth of 

rhizomes (Richards and Clapham, 1941b). Once a stand has developed however, seedlings 

do not contribute much to its maintenance (Wetzel and Howe, 1999). The establishment of 

this species requires an open habitat because of its susceptibility to competition from other 

plants, and seedlings have low resistance to disturbance such as grazing and cutting 

(Lazenby, 1955a; Agnew, 1961). Lazenby suggested that soil fertility had no effect on the 

initial establishment of J. effusus seedlings but that it could indirectly increase total 

germination and establishment (Mc Corry et al., 2003) through creating greater competition 

from other species which favour higher fertility.  

 

J. effusus is tolerant of a wide range of ecological conditions. It may be abundant or locally 

dominant in a range of damp or waterlogged habitats including wet meadows, moorland 

and woodland, and on a wide range of soils, particularly where the water-table fluctuates 

(Richards and Clapham, 1941b). While J. effusus is characteristic of damp situations, it can 

tolerate a broad range of water-table fluctuation (Smart et al., 1989), but it rarely occurs on 

permanently submerged habitats (Grime et al., 1990), appearing to be confined to soils that 

are aerated for at least part of the year. J. effusus appears to be relatively frost tolerant in 

winter (Grime et al., 1990).  

 

2.2.2 Nutritional values of soft rush (Juncus effusus)  

 

Soft rush is considered unpalatable to animals and has a low nutritional value (Hopkins and 

Peel, 1985). Trinder (1975) reported on the nutritional values of Juncus conglomeratus, 

which closely resembles Juncus effuses and it appears the digestibility differs for time of 

ÙÅÁÒȢ 4ÒÉÎÄÅÒ ɉρωχυɊ ÎÏÔÅÄ ÖÁÌÕÅÓ ÏÆ ÏÒÇÁÎÉÃ ÍÁÔÔÅÒ ÄÉÇÅÓÔÉÂÉÌÉÔÙ ÆÏÒ ÎÅ× ÓÅÁÓÏÎȭÓ ÇÒÏ×ÔÈ ÏÆ 

Juncus conglomeratus, of 570gkg-1 in May, falling rapidly to 386gkg-1 in August. The feeding 

value of this early growth is surprisingly high but such changes in digestibility are likely to 

affect grazing preference and intake of rush as the season progresses (Merchant, 1993). It is 

also possible that starting levels of a vegetation type will affect intake as Petrides (1975) 

indicated that generally, the intake of a component of pasture declines as its presence in the 

sward decreases, unless it is highly preferred. 
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2.2 Control of J.effusus  

 

As previously mentioned, unwanted growth of J. effusus is not a recent problem. It is well 

known as an agricultural weed of damp grasslands in Ireland, Britain and New Zealand. J. 

effusus is most likely to colonise older permanent pastures where the drainage is impeded, 

rainfall is high and grazing provides patches of disturbed soil suitable for seed germination 

(Chervil, ρωωυɊȢ )Î )ÒÅÌÁÎÄȟ ÔÈÅÒÅ ÈÁÖÅ ÂÅÅÎ ÒÅÆÅÒÅÎÃÅÓ ÔÏ ÍÁÎÁÇÅÍÅÎÔ ÏÆ ȬÒÕÓÈÙȭ ÐÁÓÔÕÒÅ ÁÓ 

far back as 1776 (McCarthy, 1971). There has been some effort to investigate the best ways 

to eradicate or limit the spread of rushes, mainly to improve land for pasture, dating back to 

the 1930s. Some of this research or these accounts of rush control may be outdated as 

technology has improved however; the principles that were used remain relevant and can 

be applied to more modern methods (Mc Corry et al., 2003). 

 

Some different methods of control have been attempted in pasture with varying results. 

Cutting, herbicide application, fertiliser application and grazing management have all been 

used as aids to the control of rushes in pasture (McCarthy, 1971). There has also been a lot 

of emphasis on drainage as the first step in the control of rushes. Some workers applied 

manure or fertilisers in conjunction with cutting or grazing. In some cases this had the effect 

of controlling rushes via the disturbance due to grazing or cutting and via the increased 

competition from other plants that favoured the more fertile conditions. Most of the 

accounts indicate that a single approach, be it cutting or spraying herbicide, could be 

effective if managed properly, but better results were usually obtained when two 

approaches were taken together or in combination, e.g. draining the land and then cutting, 

or cutting and then spraying herbicide. (Mc Corry et al., 2003). These accounts also 

indicated that while rushes could be controlled with good pasture management it could be a 

slow process over several years but, rushes could also be successfully eliminated in one 

year (Howard, 1949).  

 

Many of the accounts also emphasised that control measures do not remove or alter the 

environmental conditions that caused the rushes to occur in the first place. Targeting or 

trying to prevent reproduction is an important strategy in the control of the plant. Control 

during flowering or before seeds are produced could severely reduce the potential for 

reproduction during the season, although this may be difficult with J.effusus because of its 
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broad period of flower emergence. Timing appears vital in the management of rushes. The 

optimal time to control this perennial plant is during the time of peak growth rates. J.effusus 

has a seasonal growth cycle with growth rates and shoot emergence peaking in summer 

(June ɀ August) therefore, this is regarded as the best time to target the plant. Control of the 

plant is restricted by the limited research of its growth cycle but it is said to be probably 

correlated with seasonal climatic factors such as temperature and rainfall (Mc Corry et al., 

2003). 

 

 

Figure 1. Tussocks of mature soft rush (J.effusus) in plot 3. 

 

2.2.1 The role of the grazing animal in controlling soft rush (J.effusus)  

 

Once established, the tussocks of Juncus sp. are quite resilient and are typically left by 

animals, as the surrounding softer grasses and herbs are grazed. McCarthy, (1971) noted 

that Juncus sp. tussocks are only grazed in extreme cases when there are heavy stocking 

rates. While sheep, cattle and goats can graze J. effusus, grazing alone does not easily 

eliminate the plant (Lazenby, 1955a; Merchant, 1993) and it is moderately resistant to 

trampling (Richards and Clapham, 1941). In agricultural situations, J. effusus is relatively 

easy to control using a variety of mowing and herbicide applications, along with land 
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improvement (drainage) (Mc Corry et al., 2003).  Experiments carried out by Jones (1935) 

illustrate the wide differences between the contributions made by rushes to the sward 

when the management is varied. It has been suggested by Jones (1935) that rushes need 

grazing as a contribution to rush management as he noticed that rushes tended to thrive in 

the absence of grazing animal. It was noted that rushes grew well on most grazing plots 

especially those undergrazed, but hard grazing throughout the year practically killed them, 

and they were markedly reduced in number and vigour by hard grazing in the summer. 

 

 The lifecycle of J. effusus has possible weak points that are easily exploited to enhance 

control efficiency. This may be necessary to achieve eradication through grazing as Jones 

(1951) noted that although young shoots are fairly palatable, they soon become coarse and 

are then neglected by stock; because of this, grazing without cutting seems insufficient 

seriously to reduce rush infestation (Long, 1930, Jones 1951).  Particularly noticeable is the 

ÇÒÁÚÉÎÇ ÁÎÉÍÁÌȭÓ ÁÖÅÒÓÉÏÎ ÔÏ ÔÈÅ ÔÕÆÔÅÄ ÔÙÐÅ ÏÆ ÒÕÓÈȠ ÓÕÃÈ ÐÌÁÎÔÓ ÁÒÅ ÏÆÔÅÎ ÉÇÎÏÒÅÄ 

completely and usually grow relatively undisturbed. Species of herbivores appear to affect 

rush differently as Lazenby (1956) noted that cattle tend to be less selective than sheep in 

their grazing habits and will eat the younger rush shoots and even some of the older ones.  

 

2.2.2 The use of goats to control rush -infested pasture  

 

Goats have been used to control a range of plant species in Australia and New Zealand 

(Holst and Campbell, 1987) and have been assessed in their potential to control J.effusus. 

Goats are known for their ability to graze rushes even when grass is plentiful and when 

there was access to other species of indigenous vegetation (Merchant, 1993). The rush 

consists of a densely branching rhizome system running 0.6-5.0cm below the soil surface, 

from which develop crowded erect flowering or sterile aerial shoots. Nutrients stored in the 

underground stem make the plants moderately resistant to defoliation and mechanical 

damage (Richards and Clapham, 1941). Merchant (1993) found the goats selected green 

rush stems and were observed to eat these from the tip downward, often including 

flowering heads in the first bite. As goats continued grazing rushes at low stem heights, they 

were observed pulling the stems from the sheath of scale leaves, increasing the severity of 

defoliation beyond that which could be achieved by cutting. 
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Merchant (1993) concluded that rushes can survive severe but occasional defoliation and 

ÃÏÎÃÌÕÄÅÄ ÔÈÁÔ ÄÅÆÏÌÉÁÔÉÏÎ ÏÆ ωπϷ ÏÆ ÃÕÒÒÅÎÔ ÓÅÁÓÏÎȭÓ ÇÒÏ×ÔÈ ÏÖÅÒ ς-3 months, from July to 

September in 1 year, seriously weakened the rushes, and maintaining this grazing pressure 

for two summers appeared to kill mature rush tussocks. Goats will select a mixed diet to 

maximise their rate of nutrient intake and under certain conditions, the goats grazed a 

mixed diet of rush and grass. (rush cover at or below 10% and intertussock  sward heights 

between 3cm and 6cm) (Merchant, 1995). Accessibility of green stems appears to be related 

to rush intake by goats as maximum intakes of rush per head are likely to be achieved in 

early summer and where the rushes have previously been cut to remove dead material 

which allows easy access to green stems.(Merchant, 1995) Merchant (1993; 1995) found 

the level of stocking, in this case of goats, is unlikely to reduce the vigour of mature rushes 

although, it may prevent an increase in size and spread of tussocks.. While achieving rates of 

rush defoliation that will affect rush control, it is important to maintain a desired level of 

animal performance (Merchant, 1995). 

 

2.2.3 Effect of grazing on the rush 

 Timing has shown to be important in the degree of control achieved but further detailed 

studies on the effects of timing and severity of defoliation on the vigour of the rush are 

required before the grazing animal can be used to best advantage. Grazing with cattle 

(Howard, 1949) or sheep at stocking levels greater than 40 ha-1 (Jones, 1935) in association 

with cutting has been shown to be effective in reducing rushes in pasture, and is likely to be 

related to frequency of defoliation. Goat grazing was also progressive, in that once the 

tussocks had been grazed down, the goats ate regrowth as it appeared, thus exhausting 

reserves of the plant. Although evidence exists that grazing by defoliation alone can be 

successful, Jones (1935) obtained a reduction in rushes through mowing four times 

between April and October and lightly grazing with sheep. 

 

2.2.4 The effect of pattern and severity of cutting on the vigour of soft rush  

 

There is conflicting evidence regarding the reduction in rush vigour that can be achieved by 

cutting in summer (Davies and Harris, 1953), and further disagreement exists regarding the 

optimum time for cutting during the growing period. Mature plants can withstand 
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defoliation to ground level at least once annually, particularly during the dormant winter 

period. (Connell, 1936; Grant et al., 1984). The results suggested that cutting rushes to 

ground level twice during the growing season is more effective at reducing rush vigour. 

Where only a single cut is possible, cutting in August after flowering is the best option.  

Campbell (1953) thought that cutting was most effective when carried out from May to June 

ÂÕÔ ÔÈÅ ÒÅÓÕÌÔÓ ÏÂÔÁÉÎÅÄ ÉÎ -ÅÒÃÈÁÎÔȭÓ ɉρωωσɊ ÒÅÓÕÌÔÓ are in line with those of Connell 

(1936) and Elliot (1953), who found that defoliation by cutting after flowering, from mid-

summer onwards, was most effective at weakening the rush. Merchant (1995) found, after 

testing three levels of defoliation at two cutting dates (June and August), that there was no 

significant effect of number or timing of the cuts. Mercer (1939), Elliot (1953), and Davies 

and Harris (1953) reported that cutting from July onwards was most effective at reducing 

rush vigour than cutting earlier in the year, but Campbell (1953) suggested that cutting 

between May and June was most effective. However, none of these reports gives any details 

about mowing heights or severity of defoliation, or any detailed information about the 

vigour of individual tussocks as most of these authors recorded changes in estimated 

ground cover (Merchant, 1995).  

In comparisons made of cutting rushes and grazing rushes with goats, cutting rushes to 

ground level once or twice annually weakened the tussocks but this contrasts with a 

complete kill of mature tussocks after defoliation by grazing goats from June to mid-

September for two consecutive years (Merchant, 1993). Merchant (1995) concluded that 

goats were more effective than mowing in reducing rush in the pasture due to their ability 

to damage the rhizomes of the rush which occur from 1 to 5cm below the soil surface 

(Richards and Clapham, 1941), which cutting is unlikely to do. For long term results, both 

Davies and Harris (1953) and Connell (1936) stressed the importance of maintaining a 

dense, close sward to compete with rushes for the success of any cutting regime. 

 

2.2.5 The use of Herbicides  

 

J.effusus poses particular problems for the application of herbicide to control the plant. For 

one, J.effusus has a thicker waxy cuticle and epidermal layer that can affect absorption. 

Furthermore, good weather conditions are required as poor environmental conditions can 

reduce the effectiveness of the herbicide. Several different herbicides have been used on 
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rushes with varying success over the past sixty years. Both MCPA and 2, 4-D products have 

been effective when used on rushes in Britain and New Zealand (Elliott, 1953). Campbell 

(1953) reported that better results were obtained when spraying 2, 4-D in May/June 

compared to spraying in July/August, while Davies and Harris (1953) found no real 

differences in effectiveness of spray applied in June and August. 

 

The use of weed wiping has been stated as a method to greatly increase the possibility of 

getting sufficient herbicide into the plant and creating good control. Different methods of 

application can be adopted. Some investigators found that cutting before and/or after 

herbicide applications increased the effectiveness of control (McCarthy, 1971). Cutting 

before herbicide applications would stimulate growth, produce new shoots and use more 

resources from the rhizomes. Cutting after herbicide applications may prevent recovery via 

unaffected green shoots as long as the herbicide has been translocated to the growth 

centres in the rhizomes. Cutting before the herbicide has been translocated to the roots and 

rhizomes would allow these parts to remain unaffected by the herbicide (Mc Corry et al, 

2003). 

 

2.3 Matching livestock type to desired outcomes in pastures  

 

2.3.1 The use of traditional cattle breeds in grazing systems  

 

The use of traditional or rustic livestock breeds is often recommended for nature 

conservation management (e.g. Bullock and Oates, 1998). Such recommendations are partly 

based on the perceived hardiness of these animals and their ability to be more sensitive to 

natural vegetation. Indeed this is implicit in such publications as the Breed profiles 

handbook produced in the UK by the Grazing Animals Project that give for each breed an 

assessment of its impact on vegetation. The underlying differences in foraging behaviour 

between breeds have received relatively little attention (Isselstein et al, 2007). In an 

experiment of grazing behaviour on EU biodiverse grassland of commercial breeds of cattle 

there were few differences in the diet selection of livestock from commercial and traditional 

breeds, although North Devon cattle expressed a greater selection for tall grazing sites 

compared with Charolais x Holstein steers. At the other sites, traditional breeds were 

slightly less selective than commercial breeds (Dumont et al. 2007).  
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Time period may also be important in attaining a desired outcome for a habitat type. During 

an experiment by Talyor et al., (2001) on the impact on sward composition and stock 

performance on Molinia-dominant grassland, there was an overall reduction of Molinia on 

cattle grazed plots over a period of two months. However, this reduction was not enough to 

reverse the long-term increase in Molinia dominance. The rate of change could potentially 

be increased by imposing a higher Molinia utilisation level (Grant et al., 1996), but this 

would be likely to have a detrimental effect on stock performance (Fraser et al, 2011). 

Breed type is likely to have less impact than age and physiological status, as previous 

studies have shown utilisation of Molinia by traditional and modern breeds of cattle to be 

similar (Fraser et al., 2009).  

 

2.3.2 Age, sex and size effects 

 

It has been written that breed differences and their preferences, like species differences, can 

largely be explained by differences in body size and the consequent allometric relationships 

with food intake, digestibility and selectivity (e.g. Illius and Gordon, 1987). Body mass and 

associated allometric relationships with food intake and digestibility mean that cattle are 

more dependent on quantity than quality of vegetation, and they are less able to graze 

selectively at a fine scale (Rook et al., 2003). Small herbivores generally require more 

energy relative to their gut capacity than large ones and thus have to select higher quality 

foods. In contrast, larger animals with relatively large gut capacity in relation to their 

metabolic requirements can retain digesta in the gastro-intestinal tract for longer and thus 

digest it more thoroughly (Illius and Gordon, 1993). 

 

Age also effects selectivity (Ferrer-Cazcarra and Petit, 1995) as mature stock have shown to 

be less selective feeders than young stock, and barren or dry cows could be a more viable 

alternative due to their lower relative nutritive requirements (Rook et al.,2003). The 

ÁÎÉÍÁÌȭÓ physiological state will also affect its dietary selection. For example, hungry 

animals have been shown to be less selective (Newman et al., 1994), and sheep and cattle 

have also been shown to alter their foraging behaviour differently as a response to fasting 

(Dumont et al., 1995).  
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2.2.2 Grazing pressure 

 

Experiments have shown how grazing pressure effects animal preference and at moderate 

grazing pressures animals are more able to express their dietary preferences levels (Milne 

and Osoro, 1997). Further, the importance of forage types and dietary choices may change 

in different habitats and these will alter over a period of time. This is due both to the 

physiological state of the animal, that is demand effects, and supply effects such as the 

availability of herbage and the phenology of the plant. Within a plot, patch size and more 

generally the spatial distribution of preferred food patches (Dumont et al., 2003) can affect 

diet selection by herbivores. Independent of herbivore species and of the abundance of the 

preferred patches, animal selectivity is greater when preferred patches are aggregated 

rather than dispersed over the whole plot area. This is consistent with what would be the 

optimal trade-off between the benefits of eating a preferred food and the costs of foraging 

for that food (Thornley et al., 1994), suggesting that the costs of searching for patches is 

increased when they are dispersed.  

 

2.3.3 Effects of learning and experience 

 

Prior experience of certain pastures in early life may affect subsequent selection. Learning 

early in life is known to affect intake of relatively undesirable forages (Distel and Provenza, 

1991) and foraging skills of domestic ruminants (Flores et al., 1989). Consequently, sheep, 

cattle and goats placed in unfamiliar and complex environments spend up to 20% more 

time eating, but ingest as much as 40% less food than animals experienced in these 

environments (Provenza and Balph, 1987). There is experimental evidence that briefly 

exposing animals to new plant species at a young age affects their subsequent grazing 

choices (e.g., Ramos and Tenessen, 1992; Ganskopp and Cruz, 1999).  
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Figure 2. Plot 6 after grazing for several weeks. 

 

 

 

 

 

 

 

 

 


