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Summary of Report 

 
Currently farmers are prone to being targeted by the consumer on issues such as global 
warming, climate change, animal health and welfare, along with how their food is produced. 
Global warming and climate change are one of Wales’ farmers biggest threats with claims 
that the global temperature is on the rise, droughts like summer 2018 could become the 
norm. Along with the perception that meat production contributes massively to the worlds 
growing Greenhouse Gasses emissions. Along with the consumer wanting meat produced 
using less antibiotics and anthelmintic treatments, and from grass-based diets, at a low 
price. Farmers must look at cheaper, healthier and quicker ways of finishing animals, whilst 
also using regenerative forms of agriculture. These can be accomplished using mixed species 
leys and alternative forage crops.  
 

Introduction 
 
This report is based on my findings whilst completing a scholarship funded by Hybu Cig 
Cymru (HCC). They annually fund and support scholars who want to go abroad and study a 
topic that is of interest to them and is of relevance to the red meat industry in Wales. My 
topic of choice which is discussed in this report is the use of mixed species leys and 
alternative forage crops and the benefits they have on animal health and production. To 
investigate this topic, I went to study in New Zealand for six weeks. There I spent time with 
forage agronomists, taking me around farms in the Canterbury region, and around 
Wellington. I also spent time with Agricom, in the Canterbury region. A business that have 
been breeding and developing new varieties in Plantain and other forage herbs, that can be 
combined into seed mixes to improve pasture quality and health, whilst also promoting 
benefits to animal health and production. 
 

About me 
 
I was brought up on a beef and sheep farm on the Sir Watkins Williams Wynne estate in the 
Tanat valley, in Montgomeryshire.  In the past we have also ran shared farming agreements 
with local dairy farmers. Our main enterprise however is the hay and straw selling 
enterprise which runs alongside the contracting business. From a young age I have been 
brought up to understand the basic principles of different farm enterprises and the 
importance of each one being profitable in order to make the whole business work. After 
studying Agriculture for two years at Llysfasi College, I entered the world of work. I took on 
a job at a local dairy farm, helping with the daily running of the farm. Working here has 
helped me realise that there are so many ways where business and technical techniques 
from the dairy industry can be crossed over into the red meat industry, from pasture 
utilisation to the use of Key Performance Indicators (KPI’s). Having had a wide variety of 
experience in each sector my interests have always been brought back to ask the question 
that there must be a more profitable way of producing red meat.  
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Why New Zealand?  

 
New Zealand has always been a country I’ve wanted to visit. With the countries agricultural 
sector being well known for it’s low input and high output systems, making them incredibly 
cost effective. Being able to farm without financial support from the government while also 
having lower market value for their products. The use and utilisation of forage is heavily 
involved in this being made possible. It also strikes me that the country is always ahead of 
not only Wales but the UK in general when it comes to alternative forage crops and multi 
species leys. More breeding trials are being conducted on forage herbs, along with forage 
legumes and different types of diploid and tetraploid rye grasses. The breeding trials 
conducted are also more aimed towards forage utilisation, along with improving soil health 
and animal health and production.  
 

Why this subject?  
 
With Brexit being the daily debate, welsh agriculture is heading towards uncertain and 
unstable times, creating vulnerability in the industry. Although most welsh meat is produced 
using a forage-based system, the forage used isn’t always utilised by farmers. Wales has the 
potential to increase forage utilisation. We need to be able to produce meat quicker 
therefore making it more efficient. We need to not only manage our forage better, but also 
take more consideration into what we’re putting into the leys to produce the forage. 
Although grass is the key element to the normal ley on a welsh farm, it doesn’t provide a 
high energy and protein food source for livestock all year round. Therefore, the use of 
herbs, legumes as well as other species need to be considered to lengthen the grazing 
season. New Zealand have already had to adapt to this kind of approach already and there 
are so many things we can learn from them and put into practice over here. 
 
My interest in breeding and genetics of different species that can promote soil health and 
structure along with improving animal production, nutrition and health are also key 
elements in my interest in the subject.  
 
In summary this report concludes of my findings from speaking to various forage 
agronomists, researchers, and farmers on how they select the correct mixes and how they 
utilise it for their systems. The report discusses how to grow the forage, what forages are 
used, and how to manage the forage, along with the benefit they have on animal health and 
production. 
 

Multi species leys and alternative forage crops 
What are Multi species leys and alternative forage crops?  
Multi species leys are forage leys that contain several amounts of different species. They 
usually comprise of different grass species and varieties, legumes, herbs, and some 
brassicas. They are designed to promote soil health and become a very high protein and 
energy feed source for growing and breeding livestock, whilst providing a consistent amount 
of Dry Matter (DM), throughout the grazing season. They are designed to last 5-6 years and 
promote the use of rotational cropping.  
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When the grazing system ends in the autumn the use of alternative cropping comes into 
play. These are usually considered to be any forage crop other than grass e.g. Brassicas, 
beets or legumes. These are used to be rid of soil bourn pests, weeds and diseases after a 
grass or cereal crop.  
 
The most common crop rotation used in New Zealand usually consisted of a grass ley, then a 
cereal crop cut for whole crop silage, and then a winter forage crop. After that rotation a 
paddock is sown into a grass ley again. Every farmers aim is to have maximum yield from 
forage and therefore no crops are under sown with another crop. Many farmers look to 
produce at least 25 tonnes/ha of fodder beet, with some of them getting 30 tonnes/ha. This 
was down to good soil health from the use of deep tap rooted species and very heavy 
cultivation methods.  
 

Climate in Comparison to UK 
The climate in the Canterbury region of New Zealand is slightly different to our climate over 
here. They regularly have temperatures over 25 degrees Celsius and most farms are 
irrigated. This makes growing forage easy. However, there are still some dry land farms 
around there and these were the ones I went to see. Their winters aren’t as harsh as ours in 
Wales and the soil temperature only drops below 5 degrees Celsius for two months during 
the winter, this allows 10 months to establish and grow crops.  
 
Although with the heavy use of irrigation in this region there are still several dry land farms 
still operating. All the farms I went to see were dry land farms. These farms had all 
incorporated different species of grasses, legumes, herbs, brassicas and beets into their 
forage systems, along with cereals for grain.  
 

Soil Structure 
Over in New Zealand most animals are housed outside on brassicas or beets. This can cause 
some serious damage to the soil structure. Their main issue was soil compaction from heavy 
poaching during the winter. Soil compaction can cause a huge issue when wanting high 
yields from crops. It results in the pores that usually transport water and aid air to the roots 
of the plant gets compressed. This depending on the plant can dictate the plants root 
development and therefore can cause an oxygen deficiency, which in turn leads to a 
decrease in yields. Compaction can also lead to restricted water transportation through the 
roots. This leads to oxygen deficiency for the roots. This also affects the soils aeration status 
which affects the availability of nutrients to the plant, especially nitrogen. This leads to 
nitrogen leaching.  The use of deep tap rooted crops such as Chicory, Plantain, Sunflowers, 
and brassicas helped reduce and correct soil compaction. 

The use of brassicas as an alternative feed option 
The use of brassicas was a very popular winter feed option. Although there is a high risk of 
creating compaction in the soil, when managed correctly and placed in a well created crop 
rotation they can provide a high energy and valuable feed source for livestock during the 
winter months.  
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Brassica Options  
There are six types of brassicas that can be used within a winter feed diet or a summer feed 
crop. The main ones used in Wales being swedes or turnips. 
 

Pallaton 
This is a very new type of brassica, being only released commercially in New Zealand in 2018 
by PGG Wrightson seeds under the Forage innovations Ltd joint venture with Plant & Food 
Research Ltd. This is a raphanobrassica, which is a hybrid between Kale and Radish. The 
hybrid has brought several impressive agronomic features into one cultivar, which include;  

• High forage yield from multiple grazings 

• Drought tolerance 

• Club root tolerance 

• Improved insect tolerance  

• Grazing flexibility  

• Plant persistence under multiple grazings 
 

It can be grazed as early as 50 days or as late as 120 days, this is dependant on the 
environment that it has been grown in and the grazing system used. This offers flexibility for 
grazing when either market or climatic conditions best suit your farm and system. It can be 
grazed the same as you would graze a leafy turnip or forage rape. It has a relatively high-
water use efficiency in comparison to other brassicas. When trialled against a crop of forage 
rape it also showed a 32% increase in aphid tolerance. It shows high tolerance in strains of 
club root showed in New Zealand Southland. Other features include high palatability when 
grazed by lambs, as well as excellent plant resistance under multiple grazings. It can persist 
for 4-5 grazings. As this is a new hybrid breed there are still plenty of trials going on into the 
effectiveness of the cultivar.  
 

Kale 
Kale is a fast-growing crop and a palatable feed with protein contents of 14 -18% and energy 
contents of 11-12 MJ/kg DM. Which is suitable for grazing livestock when the productivity of 
grass and clover leys decline in the late summer. Kale is one of the hardiest brassicas that 
can be grown. As you can get varieties that are capable of withstanding temperatures of -15 
Celsius during the winter but can also tolerate high summer temperatures. Kale is a very 
adaptable crop, but it can be hard to establish under very dry conditions. When grown for 
grazing I is essential that it is grown on well drained fields in order to reach economic yields.  
Kale can be sown into an old ley after a silage cut has been taken or after an early grazing in 
the spring. It can also follow cereals, in the autumn. Club root can be a problem and 
therefore kale shouldn’t be grown more than once in the same field within three years. 
Dependant on the environment and position in the crop rotation it is possible to receive a 
DM yield of around 5 – 11 tonnes of DM/ha. The decision of which kale would best suit your 
system should be done base on;  
 

- Dry Matter Yield  
- Leaf Percentage 
- Energy Content  
- Stem Quality 
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It is important that you combine yield and quality as the main deciding factors. A variety 
with high leaf percentage and top yield will deliver both yield and quality, which will 
optimise the performance of your stock.  
 

Swede  
Swede is a popular winter feed option that we already use here in Wales. It is often sown in 
the spring or summer, depending on the when it is required for grazing and the 
environment on your farm. It is a very high energy and high yielding feed source that can be 
used to finish lambs or provide a winter maintenance forage for suckler cows or breeding 
ewes. There are many recently developed varieties that show good resistance to club root 
and powdery mildew. They are incredibly frost tolerant and therefore can provide forage 
late into the winter and early spring. Yields can expect to be between 9 – 10 tonnes of 
DM/ha.  
 

Forage Rape  
Forage rape is a high-quality versatile source of forage, which can be grazed multiple times 
within the growing season. It can be used as a summer feed source or as a winter feed 
source for sheep and cattle. Spring sown rape is the ideal forage to fill in a summer feed 
gap, especially when faecal egg counts are high as well as eczema spore counts. It can be 
used to finish lambs, feed ewe lamb replacements, or flush ewes in the late summer. 
Autumn sown rape also deliver high quality winter feed. Rape has an excellent leaf 
percentage and soft stem, with the average leaf percentage being around 68%, this means 
better performance by stock. Rape contains energy levels of 11-13 Mj of ME/kg of DM, and 
has a moderate to high crude protein content depending on variety chosen and the 
environment it is grown in. It makes for an ideal high-quality forage to balance summer 
pastures or silage/straw supplements over winter. It can be used as a single or multi graze 
option. You can take a first grazing from it, then shut it up for a month to allow regrowth 
then re graze later in the summer. You can expect up to 3.5t DM/hectare re growth at the 
first re grazing. Including a rape variety with a Italian or short rotation ryegrass increases the 
flexibility of rape as a multi graze option. Depending on the maturity rate of the variety used 
rape gain be grazed from 70 – 110 days after sowing. Rape can also perform over a range of 
soil fertility and moisture statuses. In comparison to other brassica species rape can tolerate 
lower fertility soils, it is also more tolerant to drier growing conditions. Saying this rape will 
perform it’s best when in ideal conditions.  
 

Turnip  
The Turnip is another already popular brassica forage feed used in Wales already. There are 
two types of different turnips that can be used;  

- Bulb Turnips  
- Leafy Turnips 

The Bulb turnip is ideal as a summer feed for finishing lambs or ewe lamb replacements as 
well as dairy youngstock. Although it can be used as an autumn and winter feed as well. It is 
usually sown in the spring or the summer. The leafy turnip can be used as a multi graze 
option allowing for up to 4 summer grazings, which can be sown in the spring or summer. If 
using as multi graze option allow grazing intervals between 42 – 70 days. Leafy turnips are 
also an ideal winter feed source for finishing lambs or grazing dry stock as well.  
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Brassica Crop Husbandry  
Paddock Selection  
When selecting paddocks, you should ask yourself the following question;  

- Which paddocks have poor performing pastures? e.g. undesirable species, poor 
legume content, low growing strengths.  

- Has fertility status been limiting pasture production?  
- Is this paddock near a run-off paddock, supplementary feed source and water 

supply?  
- How easy is it to sub-divide the paddock? 
- Is the right farm equipment available for successful subdividing or paddock water 

supply requirements? 
- What is the proposed crop rotation for this paddock? 
- Do any other issues need to be addressed and resolved before sowing? 

 
It is important that all these questions are addressed when making a paddock selection as 
they will have an affect within the near future when it comes to establishing the crop as well 
as grazing the crop. Ideally you should choose a paddock away from water courses 
especially for winter crops. The paddocks should have adequate infrastructure to be able to 
carry out the grazing period with as much ease and convenience possible whilst also 
preventing minimal poaching. It should ideally also be free of any weeds or disease that can 
risk the crops yield and establishment.  
 

Pre-sowing preparation 
Successful weed control starts with careful identification of species, growth stage and 
vigour. This will determine herbicide selection. Early workings should aim to stimulate weed 
germination; this should ideally be two months pre sowing. You should aim for a moist, fine, 
and firm seed bed, this allows the small brassica seed to be planted at an even depth, 
usually 1 cm. This also allows for a good soil seed contact. There should be an uncultivated 
buffer zone in hill paddocks, usually between 3-15 meters depending on how steep the 
paddock is. The steeper the paddock the bigger the buffer zone should be, this will trap, and 
filter run off water. Leave wet areas of the paddock when sowing and fence off during 
grazing. Cultivate along the contours of the land. Soil testing should also be done prior 
sowing to establish the actual fertiliser requirement of the crop.  
 

Planting 
The four main methods of sowing brassicas are;  

- Conventional cultivation 
- Direct drilling 
- Ridging  
- Broadcasting  

 
Conventional cultivation was the main method used for sowing brassicas in New Zealand. 
This allowed them to have higher yields and therefore allowed them to get more out of the 
land and into the animal. They have a lot of issues with soil borne weeds and disease over 
there and therefore this was also the best way of eliminating them. The best practise there 
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is to broadcast fertiliser on prior to sowing. For a minimal pass operation, they would 
incorporate the fertiliser into the seed mix, and lightly harrow or roll it post sowing.  
 
Direct drilling is a popular method used in Wales. Where you spray off the crop first, killing 
any weeds. However, by using this method crop residues are broken down by microbial 
activity, that temporarily locks up the nitrogen in the soil. This means there will be a higher 
nitrogen requirement, as there won’t be any N available at the time of the brassica 
establishment, hence the compensation of N that is required at sowing time.  
 
Ridging is another method that can be used. It effectively provides a raised seedbed for 
establishment away from excess moisture. It is best suited in wetter climates. Broadcasting 
is another method that can be used, but a higher seed rate is required, and it is 
recommended that the use of light harrowing and rolling is done post sowing.  
 

Grazing Management  
Management is key in reducing wastage and loss during grazing. If the crop is incorrectly 
managed at grazing it will reduce the amount of Dry Matter (DM) utilised and therefore 
increase the requirement of supplementary feeds. Key points in how to manage a crop 
efficiently:  

- Offer in long narrow breaks rather than wide breaks as stock graze them more 
efficiently. 

- Reduce wastage due to trampling by moving the fence once or twice daily, rather 
than offering a few days feed at a time.  

- Begin grazing paddocks at the point furthest from the waterway, where it is practical 
to do so. Break feed towards the waterway.  

- Fence off a narrow access strip along the length of the paddock to access gateways. 
This will prevent poaching and soil compaction.  

- Adjust feed intake to weather conditions. This will reduce stock breaking through 
fences along with underfed stock searching for feed causing potential soil loss 
through physical damage and sediment entering waterways.  

- Place supplementary feed such as silage/straw bales into the paddock at the start of 
the winter when it when the soils aren’t to wet. Keep them away from water ways to 
avoid stock from congregating around them. Or ideally feed any supplementary feed 
sources in a yard.  

- Graze wetter areas later or earlier in the winter when the weather is settled.  
- Provide transportable troughs for stock drinking water. 
- Back fence stock off land that has already been grazed to prevent poaching and soil 

erosion.  
- Keep livestock out of waterways.   

 

Feeding brassica crops 
Brassicas can be an excellent energy and protein feed source during the summer, autumn 
and winter. However, it is important that you get a feed test done on them before feeding. 
This will allow you to plan with a feed budget. Also knowing the DM% and quality of the 
crop is an important way to identify how much and what feed to offer. It will also help you 
decide on which supplements will best complement your brassica crop.  
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When grazing brassica crops it is extremely important that you don’t allow stock sudden 
access to it. This will upset the balance of rumen microbes, which will result in poor animal 
performance, scouring and acidosis. Stock should be transitioned into the brassica crop 
slowly. It is suggested that you start grazing the crop for no more than 1-2 hours a day, 
repeat this process daily, increasing the desired kgDM/head/day up to 15-20% every 2 days 
until the final allocation is reached. This should be done building up to a maximum 
allowance over at least 14 days. This will allow for the rumen microbes to adjust to the high-
quality forage. The rumen also needs time to adjust to the high levels of Water-Soluble 
Carbohydrates (WSC) that are available in brassicas, as they are so rapidly degraded in the 
rumen. Once adjusted to the crop the stock can typically digest higher levels of WSC found 
in the crop. Exceptions include the bulbs of swede or turnip crop when no tops are present, 
this is where WSC levels may exceed 50% of DM. The time it takes for an animal to adapt to 
a change in diet depend on the previous feed history. If stock have previously grazed 
another high-quality forage, they will have a slightly shorter transition period. However, if 
they have been grazing poorer quality forages then greater care is needed during this 
transition period for them to adjust to the quality of the feed.  
 
It is important that you don’t feed brassicas as 100% of the diet for any types of livestock. 
Although they provide enough levels of energy and protein, they are extremely low in 
Neutral Detergent Fibre (NDF). This is the sort of fibre that makes animals chew; therefore, 
a supplementary source of fibre should make up to at least 20-40% of the diet. This will 
mean more chewing and increased salivation; this helps maintain rumen pH and as a result 
will decrease the amount of digestive upsets. This will also slower the flow of feed through 
the rumen and gut, in turn allowing for more effective rumen fermentation. Extra fibre 
should be given before and throughout grazing of brassica crops, whether it be pasture, hay, 
straw, or silage. This will help to prevent gorging, help maintain rumen microbes adjust, and 
maintain normal rumen function.  
 
It is important that there is always access to water when animals are grazing brassica crops. 
Although they are high in water content, insufficient water intake will decrease an animals 
dry matter intake, and therefore decrease the production potential of the animal. If grazing 
during the winter crops should not graze a new break until the frost has lifted. It is also 
important that the risks of feeding brassica crops are recognised as many animal health 
problems can be associated with feeding them. This can be avoided by good agronomic and 
grazing management.  

 

Pasture Mixes and options 
When out in New Zealand I mainly visited farms and research centres in the Canterbury 
region, the main reason for this being that this is where most crop trials are performed. 
While there I saw a variety of very interesting pasture swards, most of them including 
different varieties of grasses picked on heading dates, a legume, and some sort of herb. 
Each species in the mix had its job, and they were chosen based on the system used on the 
farm. Most farmers aim was to get as much out of the ground and into the animal as 
economically as possible. While many of the farms in Canterbury are irrigated, I went to see 
the dry land farms that were left. Some people were doing incredible things with their 
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pastures, with one farmer being 100% self-sufficient in protein, and forage. He didn’t buy in 
any extra feed, and some of the leys he planted hadn’t required any fertiliser at all this year 
so far. He also had some great gains on daily live weight gains. Although when choosing 
pasture mixes care must be taken in order to ensure that all the species complement each 
other rather than compete against each other. 
 

Pasture Options 
The most popular choice of pasture in Wales is usually two or three rye grass varieties along 
with a variety of red or white clover. This is very similar to some of New Zealand’s pastures, 
however more farmers are now turning to multi-species leys and are doing more 
experiments in finding a forage pasture that suits their farm and their systems. Herbs, 
legumes and different species of grasses can be used, and can be mixed. However, care 
must be taken when deciding on a mix, as different species have different grazing 
management techniques, they can also be susceptible to selective grazing, especially when 
being grazed by sheep. A key point when deciding on a permanent pasture is pasture 
resilience. Growing pastures that can be used to work with our own farms environment 
rather than against it can help any farm to reach it’s potential and reach maximum 
production. You must always consider your own circumstance e.g. location, climate, farm 
systems, etc. This will help determine what your main perennial species will be and what 
companion species can be mixed with it to help build resilience. Another main factor that 
will determine your pasture options will be whether growth meets demand.  
 

Grass Species that can be used 
The three main perennial grass species that I saw being used in New Zealand were Fescues, 
Cocksfoot, and Rye grass. The most common species being a variety of Perennial Rye Grass, 
as it grew the best in irrigated areas when the feed demand was at it’s highest. However 
many dry land farmers were looking at the use of cocksfoot during the summer as it can 
grow in temperatures that are just over 30 degrees Celsius, while others were also looking 
at the use of tall fescues to boost slow spring growth as it required a lower soil temperature 
to grow. 
 

Cocksfoot  
Cocksfoot is a species that is incredibly tolerant to dry conditions and grass insects. If used in 
the correct mix cocksfoot can perform just as well as perennial rye grasses. It’s use has many 
benefits, and it can improve many pastures. It’s benefits include: 

- Persistence – It can outperform many other species.  
- Grows in high temperatures due to having a dense rooting system, this also means 

they have a high-water use efficiency.  
- Productive when other species struggle, as it is the first main pasture grass to 

respond to moisture. 
- Once established it is pest/insect tolerant.  
- New breeding has enabled improved leaf softness and production, meaning also 

having improved palatability.  
- Can be mixed with perennial rye grasses, this can reduce ryegrass sowing rate, and 

therefore reduce costs.  
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The main problem farmers have encountered with cocksfoot is it’s palatability. This is often 
due to the cocksfoot having insufficient nitrogen. Therefore, the use of a legume such as 
clover or Lucerne as a companion species can be very complimentary to a cocksfoot sward. 
This is because the cocksfoot uses the nitrogen that is fixated by the legume. However, care 
must be taken when deciding on which legume to use as a companion as white clover can 
be dominated by the grass component. Cocksfoot can be used as a straight sward however 
if mixing with a legume it is best used in conjunction with another species of grass. Below is 
an example of a mix that was used to improve palatability successfully, it used a lot of 
species used in the UK:  
 
Cocksfoot Mix  
Sowing rate: 22.5kg/ha 
Area: 11.5ha  
Components:  

- 6kg Greenly Cocksfoot 
- 8kg Abermagic – intermediate perennial ryegrass  
- 2kg Abergreen – intermediate perennial ryegrass  
- 3kg Aberclaret – red clover  
- 2kg VNS White – New Zealand bred white clover 
- 1kg Aberlasting – Caucasian and white clover hybrid 
- 500kg Timothy  

This mix made the cocksfoot more palatable as the smell of the clover and the rye grass 
disguised the smell of the cocksfoot and therefore tricked the livestock into grazing it. 
Therefore, when the rye grass growth slipped off, and the cocksfoot growth increased stock 
would still eat it as they were used to it.  
 
Cocksfoot however does need to be sown at the correct time. The ground should be 
prepared early and be left in a fallow state before sowing, to ensure that moisture is 
retained and available at sowing. If cocksfoot is sown too late when the soil is cold, or too 
dry it will be much slower than perennial rye grasses to establish. This will allow for weed 
invasion and if sowing with a legume it will result in insufficient legume establishment.  
 

Tall Fescues  
Tall fescues in my opinion are a very overlooked permanent pasture option. They have the 
same growing capabilities as rye grasses when selected carefully. Tall fescues can be used in 
pretty much any environment, especially in high production systems, where the soils are 
moister. You are more likely to see the benefits of fescues in areas where ryegrass struggles. 
Rye grass stops producing effectively when temperatures reach anything over 24 degrees 
Celsius, whereas a tall fescue can grow well into the 30-degree range, with the optimum 
growing temperature for it being well above rye grass. Along with it’s superior root 
structure this allows it to perform in environments where ryegrass struggles. It also has the 
benefit of having a high tolerance to soil salinity and water logging, as well as being able to 
tolerate many insects that can deter ryegrass production. Below are the benefits of tall 
fescues:  

- Can be used as main grass species 
- Can grow well with clover 
- High water use efficiency and dense root structure 
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- Grows in high temperatures 
- Productive when other species struggle  
- Suits all types of stock 
- Ideal for wet environments 

 
However, they do require to be sown at a slightly higher temperature to ryegrass, with the 
soil temperature being at least 12-15 degrees celsius. Sowing too deep will have an effect on 
germination, with the adequate sowing depth being 10mm. Tall fescues are very 
temperature sensitive at establishment, therefore do not sow them too late in the autumn, 
this will cause a reduction in growth, which will enable weed germination which will out 
compete the fescue. Tall fescues are quite tolerant to insects once established, but like any 
other grass are susceptible at establishment.  
 

Perennial Ryegrass 
This is by far the most popular option as a main grass species in a permanent pasture. There 
are three different types; early season heading, mid season heading, and late season 
heading. A good mix will have all three in them, and the amount of each will depend on 
when growth needs to match demand during the grazing system. They can be mixed with 
almost any other forage crop, as they provide a good source of energy and have brilliant 
growing strengths depending on the variety used.  
 
In order to create a resilient pasture, the ploidy of the rye grass is incredibly important. 
There as two different types of ploidy; Diploid and tetraploid ryegrasses. Diploid ryegrasses 
have two sets of chromosomes, while tetraploid ryegrasses have four. This means that the 
cells within a diploid is smaller than in tetraploids, this results in a lower ratio of water-
soluble carbohydrates compared to fibre. While tetraploid ryegrasses have more rapidly 
available nutrients than diploid ryegrasses, they have a low er fibre content. However, it 
takes longer for diploid rye grasses to pass through an animal and therefore it decreases the 
animals dry matter intake, therefore decreases the animal’s productivity. Therefore, when it 
comes to improved animal performance tetraploid ryegrasses are better. However, a good 
level of fibre is required for good rumen health and productivity. Therefore, it is important 
that there is a good mix of ploidy within the mix to prevent animal rumen health, and in turn 
increase animal production.  
 

The use of Legumes  
When out in New Zealand a quote that I got told to remember was ‘Legumes are the drivers 
not the passengers. A very good quote highlighting the fact that the more legumes there is 
in a pasture the more dry matter it will grow. This is because they are nitrogen fixations, 
meaning that the plants in the mix will always have a supply of readily available nitrogen. 
Legumes are also well known to boost animal growth rates as they are normally have quite 
a high protein content. However, legumes must be looked after using the correct grazing 
management techniques in order to extend their persistence. There are many different 
types of legumes we can consider growing for healthier pasture and increased animal 
productivity. However, they can pose a risk of bloat within animals if they are grazed as a 
straight crop and therefore careful grazing techniques must be used.  
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White Clover  
White clover is one of the most common types of legumes used in permanent pasture crops 
throughout Wales. White clover spreads and persists in pastures by growth, as it branches 
and roots down through stolons. Having a high stolen density increases the persistence of a 
crop. As white clover is more persistent than some legumes it can be sown at a lower 
sowing rate. White clover is mainly used in the UK in pasture as it has a good cooler season 
production, and has strong growth during spring and summer, which is when our feed 
demand from pasture is at it’s highest, especially in extensive beef and sheep systems. 
White clover is also a popular choice as it grows well in a ryegrass sward. This is because 
they have similar grazing management techniques along with similar agronomic 
management techniques. However white clover makes a great companion species with a 
range of forage crops. White clover grows best when the soil is moist, and the soil 
temperature is around five degrees celsius. It does not like hot weather and therefore will 
stop growing once the outside temperature reaches above 20 degrees Celsius. This reduces 
the persistency of the clover within the sward meaning that if temperatures do get high 
regularly you can only expect the clover to last between 2-3 growing seasons.  
 

Red Clover  
While going around the South Island I realised that most farmers preferred red clover over 
white clover, mainly because of it’s ability to grow higher dry matter yields in hot climates. 
Red clover is a tap rooted species which allows the roots to go down deep into the soil to 
access nutrients and moisture. Being extremely drought resistant it performs extremely well 
in a dry, hot summer, it is mainly used as a companion species in permanent pastures to add 
quality to the sward during these summer months. It offers an extremely high feed value, 
with high protein content which boosts animal growth throughout the summer. However 
red clover doesn’t persist in a sward when it is cold and has very limited growth during the 
winter. This means that careful management must be taken when grazing during the 
autumn as it could result in a decreased persistency of the clover within the pasture, when 
going into the next grazing season. 
  
Persistency is the biggest problem to combat when it comes to mixing red clover with 
another species, as it doesn’t thrive in cold or wet conditions this can be done by increasing 
sowing rates. This however can be expensive, and might not prove to be an economic 
solution. While out talking to Glenn Judson from Agricom, I asked about the use of 
stoloniferous red clover and whether it had any positive affect on the crops persistency 
when used as a companion species. Stoloniferous red clover is a hybrid of a white clover and 
a red clover. It has the nutrient content and nitrogen fixating qualities of the red clover, but 
it has the root system of the white clover. In New Zealand they don’t have this issue as the 
climate is perfect for growing red clover, and therefore the use of stoloniferous red clover 
has quite a negative effect. However, it might work in the UK, as stoloniferous crops prefer 
moister and colder conditions. This could prove to be a successful option in the correct 
conditions, as red clover will always boost dry matter yield and animal production more 
than white clover.  
 



 16 

Lucerne  
Lucerne was a very popular choice of legume in New Zealand as it could be grazed as a 
straight sward or in a mixed pasture as a companion species. It had many qualities which are 
listed below:  

- Tap rooted legume allowing the plant access to water and nutrients deep in the soil 
profile. This makes it incredibly drought tolerant and can prove to be a successful 
option in lower rainfall areas.  

- It can be grazed or conserved for silage during the year when pasture quality or diet 
protein levels are low.  

- Extremely palatable and has excellent stock preference and acceptance.  
- Produces high yields and high-quality feed.  
- Suitable for all stock classes.  
- Suitable for ewes during lactation and mating.  
- Provides high quality feed during dry periods when other crops struggle to grow.  

 
The main benefit of Lucerne is it’s drought tolerance and it’s quick response to moisture 
after a dry period. It is highly drought tolerant due to it’s water use efficiency, this is the 
ratio of total dry matter accumulation to total water input, with this ratio being at it’s 
highest during the spring. Lucerne has a higher herbage nitrogen content than most grass or 
clover pastures which result in a higher water use efficiency. It’s tolerance to drought can be 
affected by soil depth, soil texture, plant species and rooting depth. The finer the soil bed 
the easier it is for Lucerne to grow this is a key area that needs to be considered when 
sowing Lucerne especially if it is being grown as a straight sward. Lucerne has a taproot 
which can extract more available water from the soil profile than ryegrass.  
 
Lucerne is also an incredibly high-quality feed source, it’s leaf has a 12 MJME/ kgDM and it 
has a protein content of 24%. The stem has approximately 8MJME/ kgDM and the protein is 
usually just above 14%. Therefore, it’s better that the animal eats more of the leaf than the 
stem. Stem proportion is dependant on when it is grazed, if grazed at the correct time there 
will be less stem than leaf, therefore making it more nutritious for the animal. However, 
Lucerne is especially low in sodium and salt licks should be made available for stock when 
grazing. It should be grazed using a rotational paddock system and break feeding this will 
improve utilisation. Generally, for every 10cm of Lucerne that is above 20cm height, yield is 
around 800 – 1000 kgDM/ha. When grazing Lucerne frequently there is a compromise 
between the amount of green leaf surface area left to photosynthesise and yield. You 
should start grazing a paddock of Lucerne when the crop is approximately 20-25cm high. It 
should be grazed for 5-7 days or until all the green leaf and soft stem has gone. 35-42 days 
recovery should be allowed for it to grow back, any period shorter than this will reduce root 
size and stem height. Lucerne shouldn’t be grazed at any height higher than 35cm as this is 
when the nutritional value declines. Any paddock taller than this should be taken out of the 
rotation and conserved.  
 
Lucerne is a species that can fix it’s own nitrogen, in turn reducing it’s nitrogen fertiliser 
requirement. It’s nitrogen fixation is dependant on the amount of herbage which is grown 
above ground, and it can produce approximately 25 kg N/tonne of above ground DM. 
Lucerne will fix more nitrogen annually than white clover pastures due to higher yield when 
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soil moisture is limiting. Because Lucerne fixates so much nitrogen it doesn’t require 
nitrogen application, this can decrease it’s nitrogen fixation and increase weed infestation.  
 
Lucerne can persist in a mixed pasture or as a straight sward for anything between 4-8 years 
when grown in favourable conditions it can be persistent for up to 15 years. The persistence 
of this crops depends mainly on grazing management and pest and disease management. 
The renewal of the stand is dependant on a decline in plant population and an invasion of 
tap rooted and rhizomatous weeds e.g. dandelions, couch, twitch, etc.  
 
Lucerne can provide a massive boost in dry matter production. In a dry land environment, it 
can produce up to 40% more dry matter than other pastures. Which would provide in a 
useful crop during the summer when growth doesn’t meet demand. It also can extract 
rather than leach nitrogen, allowing it to cleanup nitrogen contaminated soils. This proves 
extremely handy near waterways or in areas that have received heavy nitrogen application, 
or also in Nitrate Vulnerable zones where limited nitrogen use is allowed.  
 
However growing Lucerne does require an immense amount of planning and careful 
management for the crop to be established. If you wish to grow Lucerne, you must identify 
the areas that you want to grow it a minimum of six months prior. Below are some of the 
factors that need to consider:  

- Free draining soil.  
- Neutral soil pH – If the soil pH is low you must apply lime six months prior for it to 

have a maximum effect.  
- Identify weed problems – Break crops were a successful tool in ensuring that any 

weed problems were conquered along with appropriate cultivation methods and 
spray options.  

- Avoid putting in a new Lucerne crop in straight after another Lucerne crop as this can 
lead to pest, weed, and disease problems within the new crop.  

- Chemical residue – Ensure to take note of what chemicals have been used in the 
paddock previously, as Lucerne is sensitive to some chemical residues – This will 
result in lower yields, and patches within the crop.  

 
Another problem with using Lucerne in the UK is the fact that it needs a lot of warmth in 
able to be established. If sown in the spring the soil temperature needs to be above 8 
degrees celsius and during the autumn the soil temperature needs to be above 14 degrees 
celsius, this could prove to be an issue if we have an early or long winter. However, Lucerne 
might prove to be a successful option for farmers who have:  

- Annual rainfall less than a 1000mm per year.  
- Free draining soil. 
- Rotationally grazed stock.  
- Preference for nitrogen to be generated by a plant rather than using urea.  
- High fertility and free draining soils with a pH over 6.  

 
At Lincoln university’s demonstration beef unit, they were mixing Lucerne with fescues in 
order to boost it’s yield during lower growth periods within the growing season. This proved 
to be a very successful method as it required less irrigation and nitrogen fertiliser while also 
providing an incredibly high quality and protein feed source for the dairy bull beef system.  
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The use of Herbs  
Herbs can provide as a very successful pasture option. It has proved animal health benefit, 
soil health benefits and animal production benefits. They can be used as a straight sward or 
as a companion species. However careful consideration must be taken when mixing herbs 
with other species such as grass, as this can lead to selective grazing, which in turn can lead 
to inefficient persistency of the herbs within the pasture. There were two main herbs that 
were being used and from what I could see there’s a good reason why. Herbs are easier for 
the animal to graze than grasses or legumes. They have a broader leaf and a shorter stem 
base allowing the animals to graze more of the leaf. They are also broken down in the 
rumen quicker than grasses allowing stock to graze more of it, and therefore the increase in 
dry matter intake, which also leads to the increase in the animals daily live weight gains. 
They are also proved to have a decrease in the use of anthelmintic treatments.  
 

Chicory  
Chicory was a less used herb in the New Zealand grazing system. Chicory is a relatively hardy 
herb, which is used in areas of lower rainfall, this is because it has a hollow stem base, 
therefore if it isn’t grazed properly it can rot out when rain gets into it, meaning it won’t 
grow back. It is an incredibly drought resistant crop due to it’s deep tap root system. You 
can expect a chicory stand to last around 3-4 years whether it’s in a mixed pasture or in a 
straight sward. Chicory has an incredibly impressive summer yield; however, it is a winter 
dormant plant and therefore it must not be grazed to heavily during the autumn for it to 
grow back successfully in the next grazing season. Average growth rates in New Zealand 
were 35-70kg DM/ha/day in the spring, increasing to 60-70 kg DM/ha/day in the summer, 
and then decreasing to 20-45kg DM/ha/day during the autumn. Chicory also has a lower dry 
matter content than a ryegrass-based pasture and usually contains less fibre, this makes it a 
better companion species than a straight sward. Chicory has a relatively good nutritional 
value as shown below:  

- Dry Matter: 8-19%  
- ME: 11.5 – 13 MJ/kg DM 
- Crude Protein: 20-26%  
- Fibre: 20-30% of DM  
- Soluble sugar and starch: 10-22% DM  
Chicory is mainly used as a companion species in order to improve a poorer grass sward. 
This is due to it’s high nutritional value but poorer fibre content. Chicory is best sown 
during the spring; however, it does require a relatively warm soil temperature (12 
degrees celsius). It should be sown at less than 10mm depth. Spring sowing is preferred 
as plants develop quickly and reproductive stems won’t grow until the following spring.   
 
For the chicory crop to be successful it should be grazed no earlier than the seven-leaf 
stage. This is usually eight weeks after sowing and it will ensure that the plants have well 
developed tap roots to improve it’s survival during the growing season.  
 
Chicory can grow on a good range of soils however it prefers silt loams with a good 
summer water holding capacity, which aren’t prone to water logging. Heavy and poorly 
drained soils aren’t recommended as treading damage and fungal disease affects the 
crown and root, which reduces the persistence. Chicory can tolerate acidic soils; 
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however, they do grow better at soil pH levels of 5.6-6.2. The soil fertility requirements 
are the same of ryegrass and clover pasture, making it a good companion species as it 
makes agronomic management easier. Chicory does have a high tolerance to insects and 
pests. However, weeds should be eliminated prior to sowing as they will out compete 
the chicory seedlings. Alternatively, chicory can be sown as an alternative forage crop on 
it’s own when grass growth doesn’t meet the demand. However, the most common. Use 
of chicory was within an already established pasture as it required little change to the 
pasture establishment and management and is an easy way of increasing animal 
production from pasture.  
 

Plantain  
Plantain is the most popular forage herb option; it is can be used in most farm systems 
and can grow pretty much anywhere. The picture below shows a trial that Agricom were 
doing on crop persistency. It is a big pile of aggregate that has been sprayed with a 
paper mâché mix which has the seeds of different rye grass varieties, cocksfoot varieties, 
fescue varieties, legumes and herbs. As you can see from the picture plantain is one of 
the strongest persisting plants in this poor environment.  

Plantain can grow in some of the poorest conditions this is because it has a deep taproot 
allowing it to go deeper into the ground for water and minerals. It is has also adapted to 
a wider variety of soils in comparison to chicory.  Plantain has no specific phosphorus 
and potassium requirements either and can often be found in soils that are low in these 
elements. However, they do perform better when the P, K and S soil contents are higher. 
It can also tolerate a wide range of soil pH (4.2 – 7.8 pH), but again they do perform 
better when they are in an optimum soil pH of 5.8.   
 
Plantain performs best on free draining loamy soils; it doesn’t like deep sands or 
waterlogged soils as this makes it hard for the plant to get the water and nutrients that 
it requires. Plantain also requires an average rainfall of above 500mm this will allow for 
it to perform at it’s best.  
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The growth pattern of plantain is like varieties of perennial rye grasses, which makes it a 
good companion species as they can be managed in the same way, when it comes to the 
grazing season. It does take a while to get growth during the spring and autumn as the 
temperatures are a bit colder, and therefore heavy grazing should be avoided. Under 
ideal conditions it can yield up to 20t DM/ha. Although UK growth rates are more likely 
to be between 30-75 kg DM/ha/day. Plantain is also very reactive to nitrogen, this can 
be applied to the crop, or by sowing it with a legume e.g. clover.  
Unlike chicory, plantain is winter active, however it does have a lower growth rate to 
perennial rye grass during the winter and it’s suggested that it is not grazed during the 
winter in order to keep persistency within the ley.  
 
Under the right conditions the persistency of plantain can be maintained for a minimum 
of three years. Spraying off the existing pasture using glyphosate-based herbicide, 
followed by direct drilling, results in higher yields in comparison to broadcasting into 
existing pasture. The plant persistency and the nutritional value of the crop is reduced 
when in a mix, as it doesn’t react well to competition from other sward species and 
weeds. It is essential that you get the fertiliser application right as an increased fertiliser 
application can lead to greater advantage to grasses and some clovers, leading to lower 
plantain plant persistency. Plantain persistency benefits from:  
- Rotational grazing  
- Less competitive companion species  
- Dry climate 
- Lower soil fertility  

 
Light is the competitive factor when it comes to mixing plantain with grass varieties as the 
grasses win due to their smaller leaf shape and size requiring less sun light for 
photosynthesis.  
 
The nutritional value of the crop varies depending on plant growth, health and it’s 
environment. It has a higher Crude Protein value to perennial rye grasses, but it’s CP value is 
lower than clover. Therefore, it makes a good companion species to increase a PRG leys 
protein value. Due to it’s deep tap root it is incredibly rich in minerals. It can access 
nutrients that are less available to shallow rooted plants.  
 
It is a highly palatable plant and when in a mixed sward animal will selectively graze it, this is 
another problem that leads to persistency issues. The quality of the plant can be maintained 
while the stems are still soft and palatable. However, 
 most of the plant remains palatable after flowering, but the nutritional value decreases.  
 
From what I saw in New Zealand the crop is better utilised as the dominant species, or as 
the only species in the sward. There are two varieties that are used:  

- Grassland Lancelot – This was the first pasture variety that was available, it was 
selected due to it’s bushy growth habitat, and it’s ability to tiller strongly under close 
grazing.  

- Ceres Tonic – This is the most current and most common variety; it has larger leaves 
and has a better autumn and winter growth production.  
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In order to fully utilise plantain some sort of a rotational grazing system is required. 
Continuous grazing can lead to poorer utilisation and reduced yields, while set stocking with 
low stocking rates leads to decreased plantain numbers, due to selective grazing. It requires 
short intensive grazing with enough rest periods. The plant should have at least 6 fully 
developed leaves before the first grazing, this is usually at 20-30cm plant height, or 2500 – 
3000kg DM/ha. Rotation length should not exceed weeks, and you should aim for three 
weeks. However, the rotation length can be lengthened as growth reduces. A residual of 5-8 
cm should be left to optimise utilisation and animal live weight gain. During the 2nd year of 
grazing it is essential that the plant height doesn’t exceed 250 cm to limit stem seed head 
development and to maintain feed quality. Plantain shouldn’t be grazed during the winter. 
Allowing the crop to rest during this period has been shown to increase yield by over 50% 
the following spring and summer.  
 
Animal performance varies on these awards depending on how they are managed. When 
rotationally grazed lamb DLWG’s were between 0.2 – 0.35kg/day. Animals have shown 
higher growth rates when grazing plantain in comparison to grass and a slightly lower 
growth rate in comparison to legumes. Plantain can also take higher stocking rates due to 
it’s leaf uniformity and erection which allows for a higher number of vegetative shoots. 
Studies have also shown higher ewe and lamb weight gain during lactation. Plantain is also a 
bio active crop, and therefore reduces Faecal Egg Counts, by up to 50% when grazed 
correctly.  
 

Pasture mixes seen  
When out in New Zealand I saw a wide variety of pasture mixes, all of them were designed 
specifically in order to meet the farmers and their systems. No two were the same, but one 
farmer stood out the most to me while I was out there, mainly because he was a 100% self 
sufficient in forage, and protein. Since experimenting with mixed leys, he hasn’t had to buy 
in any other feed sources. He ran a Waguy beef suckler herd, selling his beef into America. 
His meat was payed based on quality rather than weight; therefore it was extremely 
important for his pasture to not only have yield, but to also have quality.  
 
He kindly sent me a few of his different sowing mixes. Below are the three mixes with a few 
of the reasonings for choosing the specific varieties and forage crops.  
 
Paddock 1  
 
Sowing Mix: 

- SF Hustle 7kgs/ha  
- SF Moxie 7kgs/ha 
- SF Punta 3kgs/ha  
- SF Boston 1kgs/ha 
- SF Greenly II 3kgs/ha  

 
SF stands for Seed Force. He hasn’t added any clover into this mix as he was undersowing 
this into a previous clover seed crop, so there was plenty of clover already established 
within the crop. He had chosen these grasses as they had recently topped the NVT trials list, 
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they also had good early season growth which was essential in his system. He always liked 
to have a high legume content in his pastures as he believed they were natures ‘multi-
vitamin’, he also found that they were great for animal performance as they were high 
quality . This mix had a very low aftermath and remained high quality for the majority of the 
growing season, which was extremely important for his beef system. The animals were 
doing well on them and had a consistent DLWG of 700g per day. He also suggested that the 
first thing to look for when turning stock into a new pasture ley was to see how they react. If 
they put their heads straight down to graze and instead of treading all over it, then that is a 
sign that of it’s palatability, a crucial point in order to best utilise a pasture. 
 
Paddock 2  
 
Sowing Mix:  

- Aber Magic 12kgs/ha  
- SF Hustle 5kgs/ha  
- SF Rossi 3kgs/ha  
- SF Quest 3kgs/ha 
- SF Greenly II 3kgs/ha  
- Ecotain Plantain 3kgs/ha  

 
The main thought he had when putting this mix together was animal production. Everything 
that is specified in the above mix is relevant to this mix. This mix has the addition of red 
clover, which he found to be crucial in his system when trying to maintain performance and 
quality during the hot summer months. The Aber Magic was added in for it’s higher Water-
Soluble Carbohydrates (WSC), which leads to better pasture digestibility and more fat being 
laid on the animal. This mix had been a great source for use during the hot times as with the 
cocksfoot and red clover in the mix the growth holds on for longer during the summer 
months. Animals on this mix were consistently growing at a DLWG between 700-800g.  
 
Paddock 3  
 
Sowing Mix:  

- SF Force 4 7kgs/ha  
- SF Greenly II 4kgs/ha  

This was a new mix for him last season, it is a Lucerne and Cocksfoot mix. It is a good mix for 
dry land farms that don’t have irrigation and want to remain quality. However, care needs 
to be taken when adjusting animals to this mix as they can potentially get bloat if not 
managed right, but he had not had any problems with bloat yet. Animal DLWG were 
between 0.8-1kg/day.  
 
It was very interesting to see what this farmer was doing, as he wasn’t copying what anyone 
else was doing. He was picking and choosing species and varieties that he though would suit 
his system and his farm. Something that I think that as farmers we need to concentrate 
more on.  While studies suggest that mixed swards lead to selective grazing this farmer 
hadn’t experienced it. Which goes to show that good grazing and pasture management can 
lead you to do anything. 
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While this farmer was mixing up his swards and experimenting. Agricom were telling me the 
complete opposite. When I went to visit their Marshdale beef unit, I saw something 
completely different. They were more for having different species as straight swards on 
farm rather than all in one mix. On this unit they were finishing dairy cross bulls, and 
therefore the quality of the pasture wasn’t as important. Here they were mainly 
experimenting with fescues, cocksfoot and clovers. They were trying to grow paddocks that 
would grow at different times of the year and using a cell grazing system to utilise them. 
Therefore, they had specific pastures for spring, summer, and autumn along with a brassica 
crop for winter grazing.  
 
While there I saw the benefits of using these different species in separate parts of the farm 
rather than in a mix. During the spring cattle grazed fescue and white clover mixes. These 
were chosen due to having higher growth rates during the early season. Fescue was also 
chosen as a species as once it’s gone to head once it won’t go to head again. However, with 
close grazing management this rarely happened, and if it did, they would cut it for silage.  
 
Cattle then moved onto a cocksfoot pasture which was mixed with red clover or Lucerne. 
This provided a high-quality pasture for livestock throughout the summer. As it included two 
species that were very drought resistant. The legume used was also incredibly high in Crude 
Protein, and energy, this allowed for peak animal production. All these mixes had high 
animal production in mind, and although they delivered this, they did have their problems. 
As pastures were grazed hard for their grazing period, it did lead to high worm burden 
within the pasture, something that would eventually decrease animal production in the long 
term. This meant that you had to constantly change your pasture leys, which is either a 
positive or a negative depending on your system and the way you look at it.  
 

Forage quality 
Forage quality was a massive consideration that New Zealand farmers took when deciding 
on what to put in their leys. One thing I saw when out there that along with quality comes 
yield. In this case it makes sense to pay that little bit extra for a quality sward that will give 
you higher and better animal performance. Valuing forages based on it’s energy content is a 
handy tool. You can balance an animal’s requirements for all stock classes. It allows you to:  

- Work out the demand for energy.  
- Work out the supply of energy. 
- Develop a feeding plan by defining the animal production targets by using the energy 

content of the feed and the amount of dry matter available.  
 
Energy is a simple calculation of forage quality. It doesn’t consider other factors that drive 
animal production of forage fed stock. The other factors include:  

- Crude Protein 
- Neutral Detergent Fibre  
- Water Soluble Carbohydrates 
- Fat and Minerals  

These are all very crucial factors that can drive animal performance and need to be taken 
into consideration when choosing species and varieties that go into pastures.  
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Crude Protein (CP)  
High concentrates of rapidly rumen degradable CP often accompanies high MJME. Autumn 
pasture can contain CP levels in excess of 30%. However, animals don’t require an extremely 
high amount of protein, it all depends on the stock class e.g. lambs growing at 0.3kg/day 
require no more than 15% CP. Exceeded stock requirement levels decrease feed conversion 
efficiency. Animals also lose surplus protein as urinary urea; this is a waste of the animal’s 
energy and has the potential to reduce feed efficiency.  
 

Neutral Detergent Fibre (NDF)  
Inadequate level of NDF in high MJME diets can fail to support rumen function and can lead 
to ruminate acidosis. Stock need an enough NDF for the rumen bacteria to work, without it 
increases the risk for acidosis which will decrease the animal’s health and performance. 
Acidosis not only leads to decreased feed conversion efficiency, but it can also lead to 
lameness, and other health issues.  
 

Minerals 
High energy forages e.g. leafy lush pastures contain high levels of CP and Potassium, but 
they are low in magnesium and calcium. This increases the risk of metabolic challenges for 
pregnant stock especially. This occurs when the passage of high energy forage through the 
rumen is high. Measuring pasture based on energy content alone could lead to missing out 
on potential mineral deficiencies.  
 

Other Factors  
There are other factors that can affect pasture intake:  

- The type of forage and the environment can affect the high MJME forages.  
- Presence of standard endophyte, alkaloids, rust, effluent application to pasture.  
- High concentrate of minerals or compounds including nitrates and sulphur. 
- Tetraploid grasses are often consumed more readily than diploid. 
- Lower than ideal pre grazing mass can reduce energy intake – Particularly in cattle, 

reduced bite sizes in short pasture will reduce energy intake, along with wet muddy 
conditions.  

The evaluation of feeds based on energy is better than basing it on dry matter content 
alone, however it doesn’t take into consideration other forage nutrient aspects. This is 
where different species within your mix come into play. 

 

Reflection and Conclusion 
 
After going to New Zealand and seeing so many different and new ways of choosing a 
pasture based on animal production benefits it has left me thinking that the possibilities are 
endless. There are so many people out there doing so many different things that work for 
them, and that is the most valuable thing I have seen on this trip. You shouldn’t copy exactly 
what someone else is doing. Just because something works over there it doesn’t necessarily 
say that it will work here in Wales. We have very different climates and systems. So, I have 
comprised a list of the key things that I’ve learnt.  
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1) Have a grazing system in place before you change your pastures – Before going 
around changing all your pastures, look at your grazing system. Sometimes a simple 
change in grazing management can do all the difference in ensuring that growth 
meets demand.  

2) It’s fine to take someone else’s idea but make it your own – If you like what someone 
else is doing, then it’s fine to copy that idea but don’t copy it exact. Small little 
changes should be taken into consideration e.g. varieties, and species used.  

3) Experiment – One key bit of advice I was given was not to be afraid of 
experimenting. Take a small patch of land and use it as your laboratory if you like. If 
you’re unsure if an idea is going to work, try it on that bit of land first. It will 
minimise losses and give you a bit more confidence in your decision.  

4) ‘Legumes are the drivers not the passengers’ – This is a quote I got told to remember 
by Glenn Judson from Agricom. Pastures with legumes will always outperform other 
pastures, when it comes to dry matter yields and animal production. They are 
natures ‘multi vitamin’ pill, and they can save you money in nitrogen fertiliser 
applications.  

 
Going out and seeing multi-species leys I thought they were brilliant, they had higher 
growth rates, increases in animal production and the list goes on. However, after coming 
back I realise that yes, they are brilliant and they work very well out there, but I ask myself 
will they work here with our climates and systems? Sometimes you don’t need to make big 
changes to your pastures, sometimes little tweaks here and there can make a huge 
difference in animal production and pasture production. The biggest lesson I’ve learnt is 
that when it comes to farming in general, within reason there is no right and wrong answer. 
There’s no need to fix something that’s not broken.  

  
 

 
 

 
 


