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Intensive agriculture has over time accelerated the decline in organic matter. There are many reasons why this has 
happened, but two particular inputs have been the main drivers over recent decades. The first is the heavy reliance 
on artificial nitrogen to carbon and the second is around continual oxygenation of soil via cultivation. There are many 
other contributory factors, including the continuation of these systems over many years. As soil organic matter 
depletes so does the food source for aerobic biology and as biology declines, crumb structure and porosity reduce 
leading to an increase in soil density. Under these biologically poor conditions, nitrogen in the soil is never stable, 
being leached or converted into gases and other materials resulting in its reduced efficiency. It is broadly agreed that 
on average only 40-60% of current granular or soil applied liquid nitrogen is utilised by the crop, let us turn this 
around and say that 40-60% of applied nitrogen is wasted and becomes a potential environmental hazard in a soil 
that is unable to hold or cycle nitrogen effectively. The worse a soil becomes the heavier the reliance is on purchased 
inputs. With farming systems now capturing carbon using cover crops within the rotation along with a reduction in 
soil movement with direct drilling we begin to see different management requirements. Often the cover crop will 
have multiple functions, opening, conditioning, scavenging, feeding, carbon and nitrogen fixation. The formation or 
creation of the blend of species in the cover crop is a big part of promoting some or all of these benefits. 

 

Starting off with cover crops 
When starting off with cover crops do not get bogged down with understanding the necessity of diversity and why it’s 
key. The importance should be set to thinking about your scenario. What are your limitations? Is it weeds? Do you 
want to increase organic matter? Is drainage a  problem? Do you want something to fix nitrogen to help and act as a 
fertiliser later on and increase soil vitality and soil fertility. You could want something to help reduce pests in the 
future if you are having a problem. You then want to use the right cover crop to manage those issues.  

For example: Oil radish has deep penetrating roots that puncture through the soil and help drainage and a good 
amount of bulk on the top of the plant to increase organic matter.  

There are many options and routes to choose dependent on your needs. Initially though, it is better to start focused 
on the important things, improving things slowly. Once your organic matter levels raise, you will then start to retain 
what you have put in, otherwise if you start in bad conditions you will lose a lot of the species you put in as they are 
not suited to the conditions at the time. Then, when everything is set in motion and things are progressing, move into 
diversity.  

The next question is how much ground cover do I need? Ideally, the target is 100%. This reduces soil erosion, helps 
decrease weed competition and most importantly, increases the bulk of what you get out of what you have put in. In 
terms of weed competition, if you have a reduced ground cover there will be more weed competition. This would 
become an issue, depending on the cover crop that you have, as they could go to seed and then you could have more 
seed return later on in your rotation. You want to perfect what you are doing for limitations and issues that you are 
managing so, if you have reduced productivity from that cover crop you are not going to get what you are out to 
achieve. 

We then move on to thinking about seed rates. You do not want to use such a low seed rate that you will lower 
productivity and increase weed competition. Think about establishment rates, if you know you are going to get poor 
establishment in certain places, up the seed rates as it is important and it will have a big impact.  

The most important factors of what a cover crop is there for is to collect carbon, assimilate nitrogen and to retain all 
of the nutrients that it will produce. If you are not managing to use that properly, then it is not going to be effective 
later on in the rotation, meaning it will affect the improvement of both biology and soil vitality and also not be an 
effective fertiliser. It is very important to think of all factors that will allow you to improve your cover crop, whether 
there are pests or weeds holding it back. It is all about how you improve those issues and getting around that.  

It is always best to speak to your agronomist just to find out is there anything you can do to help things move along 
and how to best get the most out of what you are putting in. It is expensive to grow cover crops so utilising what you 
have done as much as possible is so important. Oil radish, as an example could, create 200kg of nitrogen and half of 
that will become available for the next crop. Once the cover crop is taken out, it will take around 45 days for the 
cover crop to start to decay and start releasing the nutrients that become available for the next crop.  



If you have a frost sensitive cover crop and it gets taken out by an early frost you will start to lose nutrients and the 
retention of nutrients will start to be lost before you drill your spring crops. There are times when you may have to 
take out cover crops earlier, and that will be down to the conditions. If the soil is wet and it needs to dry out you will 
have to take the cover crop out earlier to let the wind get in and you have to let the cover crop decay.  

Looking into diversity 
A good way to talk about diversity is to use an example. So, if we are targeting horizontal and vertical architecture, 
we may suggest using a 4 way mix that includes oil radish, phacelia, vetch and oats. Each of these will diversify the 
crop in a different way.  

Oil radish was chosen because it has a very deep penetrating tap-root, that punches down into the soil. It also creates 
good ground cover in upright growth and it is a nitrogen collector.  

Phacelia is very quick at establishing and has some very fast growth, it also is a good nitrogen collector. It creates a 
fine spread root structure that penetrates deep down. Phacelia firstly grows outwards, providing fast ground cover. It 
then starts to grow upwards.  

Vetch is a legume and will fix nitrogen. Vetches will climb up the other cover crops, such as the oil radish, enhancing 
the ground cover and working on the architecture of the mix.  

Oats are very good scavengers. This means they work extremely well with nitrogen fixing crops as they hold onto the 
nutrients that they collect. Oats also do have good penetrating root systems.  

Looking at the structures coming together here, you have the ground cover of the phacelia, the oats growing upright 
and the oil radish providing some bulk. The vetch grows up the oats and oil radish helping to fill in that cover. The 
importance of the horizontal and vertical architecture is not only in the ground where you will fill the soil profile with 
roots, but you also fill in the top growth of the plant, allowing you to achieve, as close to as possible, the 100% ground 
cover goal. It is important to note that when selecting varieties, they are selected on the basis that they work 
together. This means each plant is not competing and allowing them to work well together.  

The 4 way mix is looking much more at soil vitality. This helps increase natural predators like ground beetles, to act 
as slug predators, and earthworms, helping to decompose organic matter. It also helps minimise machinery 
cultivation because the cover crop roots will be doing the work. You will also be feeding a lot of soil organisms of 
which plants will give 30% of their daily glucose production to feed the workforce in their roots.  

The 12 golden rules of cover cropping 

One 
Don't start with diversity, consider what limitations your soil has and look for species that will best manage those 
issues first, i.e. Blackgrass and the bulk density of the soil. 
Two 
A cover crop must offer 100% ground cover, otherwise weeds start to become part of the mix, i.e. weeds quite often 
will do a better job as they are suited to the soil conditions. Unfortunately, it is the weeds that cause us issues later. 
The cover crop must be in as early as possible and become dominant to out compete the weeds. 
Three 
Do not drill species that are likely to seed as this may increase costs in the following year, i.e. drilling spring oats early 
in the summer or buckwheat in the autumn. 
Four 
The primary reason for cover cropping is carbon collection, nitrogen assimilation and containment of soil nutrients in 
the system, ie: if you are spring drilling, having cover crops that die out at the first frost means you will start to lose 
nutrients and nitrogen over winter. 
Five 
There must be scavenger species with nitrogen collectors to maintain nutrients over winter for use by the following 
spring crop. 
Six 
Use enough seed, growing some of the easier components is a way of easing costs and supplementing seed rates. 
Seven 
Vertical architecture is as important as horizontal growth, i.e. the tall growth of spring beans gives structure for vetch 
to climb upwards. 
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Eight 
Before destruction look down into the cover crop and if you see soil you may need to consider whether anything 
needs to change for the future. A cover crop should do what it says, cover the ground. 
Nine 
A cover crop can collect and maintain very large levels of nutrients, these need to be assessed, measured and 
considered when creating a nutrient programme for the following crop. Otherwise, you run the risk of not adjusting to 
your new biological programme and your costs increase. 
Ten 
Consider using the cover crops for manure, AD, slurry, compost applications, they are very good at sucking up soluble 
nutrients and maintaining them in their large structure for use later. 
Eleven 
In the end, diversity is everything but not necessary in the beginning. Assess and consider your starting point , make 
sure this is considered before selecting blends. 
Twelve 
If in doubt and you're uncertain always talk with your specialist!  
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