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Executive Summary  

 
¢ƘŜ ǘŜǊƳ ΨƳƻō ƎǊŀȊƛƴƎΩ ƳŜŀƴǎ ƪŜŜǇƛƴƎ ƭŀǊƎŜ ƴǳƳōŜǊǎ ƻŦ ŎŀǘǘƭŜ ƻƴ ŀ ǎƳŀƭƭ ŀǊŜŀ ƻŦ ƭŀƴŘ ŀƴŘ 

moving them frequently. The land then enjoys long periods of rest before the cattle return. 

It is mimicking how huge herds of wandering bison or wildebeest or caribou used to move 

through an area, trampling and grazing all around them before they departed, literally, for 

pastures new, leaving the grasses to grow, mature and reproduce once more. 

Grass plants have evolved over millions of years under such grazing regimes and it is only 

during the past few hundred years that we have started using enclosures and fields, 

exposing the grasses to completely different grazing pressures, involving constant grazing 

and re-grazing of the immature plants. Grasses and other forage plants are poorly adapted 

to such treatments and consequently productivity is much reduced. 

By emulating the huge herds of yesteryear, mob grazing encourages the grass plants to 

complete their full lifecycle, improving overall capture of sunlight and hence improving the 

ƭŀƴŘΩǎ ǇǊƻŘǳŎǘƛǾƛǘȅΦ !ŘŘƛǘƛƻƴŀƭƭȅΣ Ƴƻō ƎǊŀȊŜŘ ŎŀǘǘƭŜ ǘǊŀƳǇƭŜ ǎƛƎƴƛŦƛŎŀƴǘ ǉǳŀƴǘƛǘƛŜǎ ƻŦ ŦƻǊŀƎŜ 

onto the soil surface, feeding the microorganisms and other soil life and increasing the soil 

organic matter. 

A happy side-effect of allowing grasses to grow to maturity is that cattle are much healthier. 

They too have adapted to eat large amounts of bulky forage material with a good 

combination of fibre, protein and energy. The sheen on their coats and the firmness of their 

dung, coupled with the growth rates and overall health of their calves is testament to the 

benefits of mob grazing more mature pastures. 

Incorporating cattle into an arable rotation offers real financial benefits. Soils become more 

fertile and, if the right mixture of forage is grown for grazing, significant savings in 

nitrogenous and other fertilisers can be made. The friability of soils also improves and both 

its water holding capacity (useful in a drought situation) and the rate of water infiltration 

(useful during periods of heavy rainfall) are greatly improved. The bottom line is that cattle 

in the rotation can improve your bottom line! Profitability is enhanced and the environment 

is much improved too.  

The Great Grazing Herds 

CǊƻƳ ά¢ƘŜ 9ȄǘŜǊƳƛƴŀǘƛƻƴ ƻŦ ǘƘŜ !ƳŜǊƛŎŀƴ .ƛǎƻƴέ ōȅ ²ƛƭƭƛŀƳ ¢ IƻǊƴŀŘŀȅΣ ǊŜǇǊƻŘǳŎŜŘ ōȅ tǊƻƧŜct Gutenberg 

The great herd on the Arkansas [River] through which I passed ΧΧΦ was, from my own observation, not less 

than 25 miles wide, and from reports of hunters and others it was about five days in passing a given point, or 

not less than 50 miles deep. From the top of Pawnee Rock I could see from 6 to 10 miles in almost every 

direction. This whole vast space was covered with buffalo, looking at a distance like one compact mass, the 

visual angle not permitting the ground to be seen. I have seen such a sight a great number of times, but 

never on so large a scale. 
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Background  
 

My interest in farming started when I was very young, steering a tractor round a hay 

meadow in North Staffordshire as my grandfather and uncle loaded hay bales onto the 

trailer. Despite not being the son of a farmer, I used to spend most of my holidays helping 

out various uncles, cousins and my grandfather on their different farms and, as I got older, I 

kept pigs, chickens, sheep and store cattle on a small area of land at home. 

My appetite well and truly whetted, I obtained an honours degree in Agriculture & Land 

Management from the RAC and went into dairy herd management. After several years I 

became a farm business advisor with Grant Thornton and then progressed to become an 

agricultural banker with HSBC and Clydesdale Bank. 

However, after ten years away from actually farming and with each step up the career 

ladder, I realised that I was getting further and further away from the heart of the industry I 

loved and so in 2007 I set up a consultancy and estate management business in 

Hertfordshire. I am lucky to have, as one of my core clients, a traditional country estate 

owned by the Bowes Lyon family. Not only do they have both arable and livestock 

enterprises but they have also been very supportive of my mob grazing trials as well as 

being keen to look at direct drilling and other soil improvement techniques. 

I am also extremely lucky to have an incredibly loving and supportive family. My wife Helen 

somehow manages to hold down a job as a partner in a top city law firm as well as making 

ǎǳǊŜ ǿŜ ŀǊŜ ŀƭƭ ŎƭŜŀƴΣ ŦŜŘ ŀƴŘ ǿŀǘŜǊŜŘ ŀƴŘ ŎƻǾŜǊƛƴƎ ŦƻǊ ƳŜ ǿƘŜƴ LΩƳ ŀǿŀȅ ƻƴ Ƴȅ ǘǊŀvels. In 

addition, she looks after our two wonderful children, Will and Imogen who, despite 

pretending to be bored by me talking about soil and mob grazing all the time, secretly love 

it!  

So why did I want to study mob grazing? This desire has its roots in my early childhood. I 

grew up thinking all soils were like the ones I was raised on ς rich, dark and friable, the 

product of centuries of livestock-covered permanent pastures. There were hardly any arable 

farms in this part of the world and so the only cultivated soils I saw were the well-manured 

vegetable patches in our own gardens. 

Lǘ ǿŀǎ ƻƴƭȅ ǿƘŜƴ L ŦƛǊǎǘ ǾƛǎƛǘŜŘ 9ŀǎǘ !ƴƎƭƛŀ ǘƘŀǘ L ǊŜŀƭƛǎŜŘ ǘƘŀǘ ǎƻƛƭǎ ǿŜǊŜƴΩǘ ŀƭƭ ǘƘŜ ǎŀƳŜΦ ¢ƘŜ 

underlying rocks and the composition of the soil itself all have a bearing on its qualities and 

appearance. However, as I learned more, I realised that there was one critical factor missing 

from many of the soils I saw on all-arable farms. That something was organic matter! 

As I looked more closely at the subject, I realised that poor management could even result 

in grassland soils having a low organic matter content and, consequently, these soils would 

have poor fertility, be prone to compaction and flooding, would be droughty and lacking in 

soil life. There had to be a solution out there somewhere. 
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The answer came in the form of a blog, written by a Nuffield Scholar, about mob grazing 

ǇǊŀŎǘƛǘƛƻƴŜǊǎ ƘŜΩŘ ƳŜǘ ŘǳǊƛƴƎ Ƙƛǎ ǘǊŀǾŜƭǎ ƛƴ ǘƘŜ ¦{Φ  

It was like a light bulb going on in my head. This was the answer! We could use cattle to 

improve the soils under our feet. The technique seemed complex to understand and yet 

simple to put into practice. All I needed to do was to learn more about it. 

This is where the Nuffield Farming Scholarships Trust came in, aided and abetted by the 

John Oldacre Foundation. Through their incredible kindness and generosity, I have had the 

opportunity to travel the world, meeting some of the greatest practitioners of mob grazing 

and soil management along the way. 

This report (and my accompanying blog at www.mobgrazing.blogspot.com) is a result of 

that study, and I hope you enjoy reading it as much as I enjoyed writing it. 

 

 

 

Me - picture taken on a wet morning in Paraguay 
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Introduction  
 

The basic premise of mob grazing is one of high stocking densities ς huge numbers of cattle 

bunched into tight groups ς which are moved frequently with the aid of electric fences, 

trampling into the soil as much forage as they graze. The pasture land is then left, 

untouched, until it is fully recovered, giving opportunities for a whole host of plant species, 

that would otherwise be grazed out or out-competed, to establish in the sward. 

Mob grazing simulates the vast herds of bison that used to migrate across the American 

plains, or the millions of wildebeest that still sweep over the African savannah, or the 

famous European auroch herds that grazed their way across our own continent thousands 

of years ago. The grass plant evolved alongside such migrations, adapting and specialising to 

a life cycle that included short, intense periods of grazing and trampling followed by long 

rest periods. I realised that it is only in the last few hundred years that grasses have been 

managed differently and that such management is detrimental to the long term productivity 

of our grasslands. 

 

1000 head of mob-grazed cattle in Canada enjoying a mature pasture. 

To understand exactly why mob grazing works, it is important to break down the process 

into its component parts. Firstly, the long recovery time between grazings allows the plant 

to establish a healthy root system. The roots grow deeper into the soil, bringing up hidden 

nutrients and making the plant more drought-hardy. Carbohydrates are also stored in the 

root and provide the energy vital to feed the new regrowth post-grazing. The long recovery 

time also leads to high volumes of above-ground forage, a mixture of leaf, seed and stem. 

The high stocking density means up to 50% of the plant is trampled to the ground by the 

animals. Cattle turned into a fully mature pasture graze the lush tops of the plants, eating 

seedheads and upper leaves full of energy and protein. The tougher, lower stems are 
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trodden onto the soil surface and these stalks act both as a mulch and as a food source for 

the soil microorganisms, building new soil in the process.  

The cattle only eat the best parts of the plant before being moved onto a new area of 

ground, aƴŘ ǘƘƛǎ ƛǎ ǿƘȅ ǇŜǊŦƻǊƳŀƴŎŜ ŘƻŜǎƴΩǘ ǎǳŦŦŜǊ ς they are not forced to eat the poorer 

stems et cetera ς and their dung is tight and firm, reflecting the balanced diet they are 

getting. 

 

A freshly mob-grazed pasture ς here in the UK ς showing heavily-trampled forage 

As the organic matter rises and the soil becomes more fertile, the land grows more forage 

and stocking rates ς the total carrying capacity of the land ς increase. Neil Dennis, a 

Canadian farmer, improved his stocking rate fourfold. As he pithily obsŜǊǾŜŘΣ ƘŜΩŘ ƎŀƛƴŜŘ 

the equivalent of another three farms at no extra cost, and is now harvesting and selling 

sunlight (in the form of beef) much more efficiently than under a set-stocked regime. 

Another notable feature of mob grazing is that the permanent ǇŀǎǘǳǊŜǎ ŘƻƴΩǘ ŀǇǇŜŀǊ ǘƻ 

become worn out. Conventional reseeding is unheard of, and both grasslands and their 

underlying soils are healthier than ever before. As practitioners regularly point out, it is 

ŦŀǊƳƛƴƎ ƛƴ ƴŀǘǳǊŜΩǎ ƛƳŀƎŜΣ ƳƛƳƛŎƪƛƴƎ ǿƘŀǘ Ƙŀǎ ƘŀǇǇŜƴŜd naturally for millions of years. 

There are many hurdles stopping cattle being part of an arable rotation in the UK, the most 

important one being the apparent lack of financial return compared to repeatedly growing 

combinable and root crops. Unfortunately, a lot of the benefits of having cattle on the land 

are only realised in the following crops and our gross margin system of budgeting takes little 

account of things like easier working, more friable soils, residual nitrogen and improved 
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water-holding capacity. My travels through Argentina demonstrated the financial value of 

these things, and my report highlights ways to quantify many of these hidden benefits. 

Lack of skills and a lack of infrastructure ς water, fencing, housing etc ς are also genuine 

obstaŎƭŜǎ ǘƻ ǳǎƛƴƎ ŎŀǘǘƭŜ ǿƛǘƘƛƴ ŀƴ ŀǊŀōƭŜ ǊƻǘŀǘƛƻƴΦ IƻǿŜǾŜǊΣ ƻƴŜ ǇŜǊǎƻƴΩǎ ƻōǎǘŀŎƭŜ ƛǎ 

ŀƴƻǘƘŜǊ ǇŜǊǎƻƴΩǎ ƻǇǇƻǊǘǳƴƛǘȅΦ hƴŜ ƻŦ ǘƘŜ Ƴŀƛƴ ŎƻƴŎƭǳǎƛƻƴǎ L ƘŀǾŜ ǊŜŀŎƘŜŘ ŦƻƭƭƻǿƛƴƎ Ƴȅ 

study is that, if I and others can offer a cattle grazing service that provides financial rewards 

to the landowner equivalent to more conventional break crops, then there are tens of 

thousands of acres of arable land across the UK that could benefit from the actions of 

grazing livestock. 

Lƴ Ƴȅ ƳƛƴŘΩǎ ŜȅŜΣ L ǎŜŜ Ǿŀǎǘ ƘŜǊŘǎ ƻŦ ǊǳƳƛƴŀƴǘǎ Ƴƻō-grazing their way across East Anglia, 

adding natural fertility to the hungry soils and making farming more sustainable. If I achieve 

this in my lifetime, I will know my Nuffield Scholarship has been a success. 

Thank you again to all who have given me this opportunity. 
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The Mob-Grazed Grass Plant 
 

Grasses have been on earth for a very long time. Archaeologists believe the earliest grass 

pollens date back some 65 million years. It is one of the most successful plant species on the 

globe, with grass plains covering much of the temperate regions of our planet. It provides a 

food source to millions of animals, both wild and domesticated, as well as forming the bulk 

of the human diet. 

In the last five or six million 

years, the grass plant has 

evolved in conjunction with 

the great grazing herds of the 

plains and is perfectly 

adapted to periodic 

defoliation and subsequent 

rest periods. A key 

adaptation is the location of 

the growing point on a grass 

plant, which is found in the 

crown of the plant, at or just 

above the soil surface. This 

protects it from potential 

damage by large grazing 

animals and allows it to 

regrow quickly once the 

herds move on. 

Another feature of the grass 

plant is the ability to store 

carbohydrates in its roots. As 

a plant is defoliated, it uses 

these root energy reserves to 

create new leaves (which 

grow from the protected 

growing point). These leaves 

in turn capture energy from 

the sun through photosyn-

thesis which both replenishes 

the root reserves and is used 

for respiration and repro-

duction by the plant. 

Three Leaf Grazing  
From www.mobgrazing.blogspot.com  

Popular convention in the UK and elsewhere says that grass should 

be grazed at the three-leaf stage. Beyond this, it either puts up a 

seedhead or, as it puts out a fourth leaf, the first one dies, so three is 

the magic number. Popular convention may be wrong! 

 

Neil Dennis is a Saskatchewan farmer who runs cattle in mobs of 

1,000 head. He packs them in tight and moves them every couple of 

hours. He's been mob grazing for a decade now and he says his land 

has changed out of all recognition.  

 

One of the most noticeable changes has been to the growing patterns 

of his grass plant. As the mob grazing has improved the soil, the 

plants have been able to put down deeper roots. This has meant they 

are less drought prone in the 12-15" annual rainfall area that is south-

eastern Saskatchewan. They also have a much longer recovery time 

between grazings so can develop fully. 

 

Neil says the result is that they are no longer stressed, and a plant 

that isn't being stressed doesn't have to enter the reproductive 

phase, it can just carry on putting out new leaves. Not just any old 

leaves either. The claims Neil makes, that the leaves have got 

broader, longer and 'juicier' (a technical term, based on the high 

sugar content measured using a Brix refractometer!) really appears to 

hold water. Neil & I studied a grass plant, picked at random, from a 

ŦƛŜƭŘ ǘƘŀǘ ƘŀŘ ƘŀŘ сл ŘŀȅǎΩ ǊŜǎǘΦ 

The first leaf had indeed died off, a shrivelled up brown thing near 

the base of the stem. However, the plant had subsequently gone on 

to grow 13 more leaves, ALL of which were still green and busy 

capturing sunlight! 

 

13 leaves! For those who are poor at maths, that's ten more than 

under the conventional rotational grazing practiced in the UK. So 

each plant has four times as much leaf area as conventional grazed 

ground would see. Extrapolate this up and an acre of ground being 

mob grazed by Neil would have 4 times the amount of feed. Juicy 

feed. Excellent feed. 

 

Three leaf grazing is dead. Long live 13 leaf grazing! 
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Different species of grass differ in the timing of their growth through the year, but all follow 

a broadly similar growing pattern. Upon awakening from winter dormancy, they start to 

produce new vegetative leaves and tillers from their growing points. These leaves are like 

mini solar panels, all helping to intercept the sunlight that streams down to earth, 

converting it into chemically 

stored energy. Growth during 

this phase is rapid. 

After a while, the plant has 

sufficient energy-capturing 

leaves to allow it to enter into its 

reproductive phase. At this 

point, it starts to grow 

reproductive tillers, bearing the 

familiar stem and seed heads. 

Vegetative growth slows down 

as the plant puts much of its 

energy into the reproductive 

phase. At the end of this phase, 

annual plants senesce and die, 

whereas perennial grass plants 

enter a brief stage of slow 

growth before a secondary 

vegetative growth stage begins at the back-end of the year. 

Traditionally, livestock farmers graze plants during the vegetative stage, stopping the grass 

from throwing up reproductive stems and restarting 

the cycle. 

However, many of the mob graziers I met believe 

grass plants become exhausted over time if they are 

not allowed occasionally to complete their natural 

life cycle ς necessitating reseeding and other costly 

remedial work. They emphasised that a plant was 

only fully mature when it had completed its 

reproductive stage. This means that the recovery 

phase ς the period when animals are kept away 

from the plant ς can be anything up to 100 days or 

longer, depending on climate, rainfall, time of year, 

latitude etc. 

They are not averse to grazing a plant before it 

reaches maturity but they believe firmly that 

Photosynthesis 
From www.mobgrazing.blogspot.com 

Carbon dioxide + water + energy = carbohydrate + oxygen + water 

or 

6CO2 + 12H2O + energy (sunlight) = C6H12O6 + 6O2 + 6 H2O 

It's as simple as this. A plant takes carbon dioxide out of the 

atmosphere plus water out of the soil and converts them into a 

simple sugar (a carbohydrate) which is stored within the plant to 

be used either as a future energy source or the carbon is used to 

create the 'backbone' of the plant (starches, cellulose etc). Whilst 

locking up the carbon, the plant emits life-giving oxygen (plants 

are the source of all the oxygen in the atmosphere!) 

Note also that the sun's light energy is converted into chemical 

energy in the process. Hence, all our fossil fuels and all our 

biofuels are simply sunlight energy that has been captured by 

plants and turned into chemical energy which is then 'stored' in 

the plant. 

Bunchgrass defoliated at four different heights 
shows how the roots mirror the above-ground 
foliage 
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occasionally the grass plant has to be allowed to follow through all the phases of its lifecycle 

to remain healthy. As they regularly pointed out, grasses have evolved under a system of 

rapid and extreme defoliation followed by many months of uninterrupted growth and grow 

best under such systems.  

An interesting result of 

allowing the plant to reach 

maturity is the vast quantities 

of forage that are produced 

per hectare. Some of the 

warm-season, or C4 grasses I 

saw in North America stood 

higher than the cows, at over 

six feet tall and even here in 

the UK, stems of between four 

and five feet are achievable.  

Equally interesting is the claim 

that underground roots mirror 

the above ground forage. The 

picture (pg 8) shows an 

experiment in the US where 

bunchgrasses were defoliated 

at different heights, 

demonstrating quite clearly 

this phenomenon. Allowing 

plants to mature fully results 

in the formation of large, 

complex and deep root 

systems. These are able to 

extract vital minerals from 

lower down in the soil strata, 

they are better able to reach 

water supplies during a 

drought and, when they die 

off, they leave huge amounts 

of valuable organic matter in 

the earth. 

The huge amounts of above-

ground forage also capture 

large quantities of sunlight. As farmers, it is important to remember that this is what we are 

Capturing Sunlight  
From www.mobgrazing.blogspot.com ς This was a debate I had with 

George Brizuela-Kirk, a Paraguayan cattle rancher, about which field 

to graze next. 

The dilemma was as follows: The first field available had previously 

run out of drinking water during the drought, consequently the 

cattle hardly grazed it before they moved on to a new pasture. 

Because it was hardly touched, this field had a good quantity of 

grass in there, and it was all still very leafy and growing well. It had 

been rested, by default, for longer than any other field on the 

ranch. 

The alternative field had much less grass on it. The green area 

wasn't too high and as a consequence I suspect a lot of the available 

sunlight was not being captured and turned into dry matter. It was 

only growing slowly because it hadn't yet got the leaf area to allow 

it to speed up growth, it was still in the early stages of the regrowth 

cycle. 

One other factor to bear in mind: George estimated that there was 

probably another month to go before the ranch's grasses entered 

their winter dormancy period. 

Which field would you graze? 

George's instinct was to put the cattle into the field with the most 

grass. This would keep them occupied for up to a fortnight, allowing 

the second field, with much less ground cover, time to regrow. 

I argued that instead he should put the cattle into the second 

paddock, the one with less grass. My reasoning was that the first 

field, with the greatest green area, was much more efficient at 

converting sunlight into dry matter. To make a financial analogy, 

you could say it was like having £140,000 deposited in a bank 

account which paid interest at 20%. The second field, with lower 

grass cover, was the equivalent of having £70,000 deposited in a 

bank account earning 4% interest.  

By leaving the field earning you the greatest amount of interest/dry 

matter, the total growth on the farm will be maximised, even if the 

cattle have to be kept on a tight ration for a short period. 
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in the business of doing. We are selling sunlight (in the form of meat, milk, grains etc) to the 

ǊŜǎǘ ƻŦ ǘƘŜ ǿƻǊƭŘΦ ¢ƘŜ ƳƻǊŜ ŜŦŦƛŎƛŜƴǘƭȅ ǿŜ Ŏŀƴ ŎŀǇǘǳǊŜ ǘƘŜ ǎǳƴΩǎ ŜƴŜǊƎȅΣ όǿƘƛŎƘ ŦǊŜŜƭȅ 

streams down to earth every day) the more people we will feed and the more money we 

will make! 

 

Allowing grass plants to mature can produce incredible amounts of forage. HŜǊŜΣ 5Ǌ !ƭƭŜƴ ²ƛƭƭƛŀƳǎΩ ǎǳŎƪƭŜǊ 

cows graze tall, mature pasture in Mississippi, USA. Three years ago, this land was covered in trees and scrub, 

having been in CRP (the US equivalent to long-term set-aside, but with no topping or brush-cutting!) Allen used 

a bulldozer to clear the trees, then did nothing else, other than mob-grazing the cattle. Allen's management 

had transformed the land from weed-covered scrub to dense, productive sward after only three years of mob-

grazing. Incredibly, no reseeding had taken place, the clovers, grasses and other legumes were all either 

already in the seed bank (and had been dormant for the past 25 years+) or were carried/blown in from 

elsewhere. 

 

The seed heads on a grass plant are also full of carbohydrate and hence concentrated 

bundles of energy ς admittedly not as plump as cultivated wheat or barley grains, but 

nevertheless they are extremely nutritious. Mob grazed cows, turned in to a mature 

pasture, strip the seed heads off the plant ǿƛǘƘ ǊŜƭƛǎƘΦ LǘΩǎ ƭƛƪŜ ǎŜƭŦ-feeding grain to the cattle 

out in the field! 

Finally, allowing grass plants to reach maturity and set seed means the pasture effectively 

renews itself each year. A significant number of the grass seeds will be shed onto the 

ground. Some will fail to germinate and will decompose (feeding the soil biota), some will be 

eaten before they reach the soil, but a significant number each year will land on the soil or 

on a cowpat and will germinate, constantly refreshing and reseeding the pasture, for free!  
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Soil Organic Matter and the Carbon: Nitrogen Ratio  
The first thing to know is that different plant materials have different Carbon to Nitrogen (C:N) ratios. A leafy 

legume (say clover) may have a C:N ratio of 15:1. Wheat straw, on the other hand, may have a C:N ratio of 

90:1 

Now, to keep things simple, let's say the first bacterium that comes along to eat the organic material has a 

C:N ratio of 6:1 - its body has 6 atoms of carbon for every atom of nitrogen. The bacterium eats the clover 

plant which has a ratio of 15:1. 60% of the carbon consumed by the bacterium will be used as an energy 

source during the respiration process and will be lost as carbon dioxide. Conveniently, 60% is  9 of the 15 

parts of carbon, leaving just 6 parts of carbon to 1 part of nitrogen (C:N = 6:1). This happens to be exactly the 

ǇǊƻǇƻǊǘƛƻƴ ƻŦ /Υb ƴŜŜŘŜŘ ōȅ ǘƘŜ ōŀŎǘŜǊƛǳƳ ǘƻ ōǳƛƭŘ ƛǘǎ ΨōƻŘȅΩΣ ǿƛǘƘ ǘƘŜ ǊŜǎǳƭǘ ǘƘŀǘ ƴƻ b ƛǎ ŀōǎƻǊōŜŘ ƻǊ 

secreted. 

This bacterium then dies and gets eaten by a larger organism. Higher up the food chain, the C:N ratio tends 

to increase, so this second organism may have a C:N ratio of 8:1. The second organism consumes 6 atoms of 

C for every one atom of N. However, this organism also needs to use 60% of this consumed carbon as an 

energy source as it respires. Hence, 3.6 of the 6 parts of C disappear into the atmosphere, leaving a C:N ratio 

of 2.4:1 to be 'built' into the second organism's body. As it only needs a ratio of 8:1, there is surplus N in its 

diet and this N is secreted into the soil to be used by the plants.  

This second organism then gets eaten by a third, larger one, 60% of the C is lost, surplus N is secreted into 

the soil and the process continues. The end result is that adding a plant material such as clover or another 

leafy plant with low C:N ratios will quickly result in N becoming available to the plant. This is one of the 

reasons why cover crops work so well. 

However, in many arable situations, the majority of the organic matter laid onto the soil surface will be 

ǎǘǊŀǿΦ !ǎ L ƳŜƴǘƛƻƴŜŘ ŜŀǊƭƛŜǊΣ ǎǘǊŀǿ ŎƻǳƭŘ ƘŀǾŜ ŀ /Υb Ǌŀǘƛƻ ƻŦ флΥмΦ hYΣ ƭŜǘΩǎ ŀǎǎǳƳŜ ǘƘŜ ǎŀƳŜ ƛƴƛǘƛŀƭ 

bacterium comes along and eats the straw. Its 'body' is made up of C & N in a ratio of 6:1. It consumes the 

straw and respires 60% of the carbon as an energy source. This uses up 54 atoms leaving 36 atoms for every 

atom of N - hence after respiration the 'straw' has a C:N ratio of 36:1. 

However, to build its 'body', this organism needs the C & N to be balanced at 6:1 (or 36:6) and not 36:1, in 

other words it needs to find another 5 atoms of N to be able to use the straw. This N is taken from the soil 

reservoir, hence the extra straw actually uses up N and you have to add extra nitrogen to allow the straw to 

be broken down fully. Once that first bacterium has got the C:N ratio down to 6:1, then the chain occurs as 

before, a larger organism comes along and consumes the bacterium, resulting in surplus N becoming 

available for the plants etc 

As the soil organic matter - plant and animal - increases, you reach a critical point: the N 'secreted' (as 

bacterium and higher life forms are eaten) is greater than the N required (to digest the straw or other high-

carbon residues). This is the point at which you can start to reduce the N added, as the cycle starts to 

become self-sufficient. 

Add into this mix nitrogen fixation from bacteria, both those on the roots of legumes and the free living 

bacteria, and you can see how nitrogen can build in the soil. 

Just out of interest, one of the people I met in America - Gabe Brown - was finding that his soil was so active 

after 15+ years of direct drilling (and organic farming) with cattle included in the rotation, that even his high 

C:N ratio straw residues were breaking down within a few weeks. He was struggling to keep cover on his soil 

and was trying to grow ever more lignified crops to slow this process down! Incredible really! 
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Soil 

The huge amounts of both above- and below-ground organic matter produced when a grass 

plant is allowed to reach full 

maturity is a valuable source 

of energy and nutrients for 

soil organisms. A healthy, 

living soil contains billions of 

bacteria, fungi, nematodes, 

arthropods and protozoa; I 

was told on various occa-

sions that a tablespoonful of 

soil contains more bacteria 

than there are people on the 

planet. 

There is a vast amount of life 

under our feet (another 

estimate I heard was that the 

below-ground animal life in 

an acre of healthy soil 

weighed the same as an adult cow). Consequently we, as farmers, need to give a lot more 

thought as to how these micro-organisms are fed. Once such life forms start to flourish, the 

whole food chain ς including ourselves ς will also thrive. The passage in the box on page 11, 

extracted from a piece I wrote on a farming forum, explains in simple terms the relationship 

between carbon and nitrogen as organic matter is broken down by the soil organisms.  

Of equal importance are the end products of organic matter digestion. Humus is a catch-all 

term often used to describe much of the soil organic matter. In its truest sense, it is an 

incredibly stable carbon compound which has amazing properties. It has many negatively 

charged sites within its molecular structure and these negative charges ΨƘƻƭŘ ƻƴΩ ǘƻ ǘƘŜ 

positively charged plant nutrients (eg nitrogen, phosphorus, potassium and other important 

trace elements). It has huge water holding capacity, acting like a sponge and thus both 

allows heavy rainfall to penetrate the earth (rather than flowing away into streams and 

rivers) and then holds on to the moisture, making it available to be used by the plants during 

periods of low rainfall and drought.  

Another, recently discovered, substance is glomalin. It is critically important to the 

formation of good soil structuǊŜΣ ōŜƛƴƎ ŀ ǘȅǇŜ ƻŦ ΨƎƭǳŜ-ƭƛƪŜΩ ǎǳōǎǘŀƴŎŜ ǿƘƛŎƘ ƘƻƭŘǎ ǎƻƛƭ 

particles together in peds and clods. It is believed to be exuded by the mycorrhizal fungae 

which lives in a symbiotic relationship with healthy roots. Glomalin also makes us realise 

how little we know about the earth beneath our feet: despite the key role it plays, glomalin 

The soil food web (Image courtesy of USDA NRCS) 
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was only discovered by soil scientists in the mid-мффлǎΦ Iƻǿ Ƴŀƴȅ ƳƻǊŜ ƪŜȅ ΨǇƭŀȅŜǊǎΩ ƛƴ ǘƘŜ 

make-up of our soils are still waiting to be found? 

! {ƻǳǘƘ !ŦǊƛŎŀƴ ΨIƻƭƛǎǘƛŎ aŀƴŀƎŜƳŜƴǘ 9ŘǳŎŀǘƻǊΩΣ Lŀƴ aƛǘŎƘŜƭƭ LƴƴŜǎΣ ǘƻƭŘ ƳŜ ŀƴ interesting 

ŦŀŎǘ ŀōƻǳǘ ǎƻƛƭǎ ŘǳǊƛƴƎ Ƴȅ Ǿƛǎƛǘ ǘƻ DǊŜƎ WǳŘȅΩǎ Ψaƻō DǊŀȊƛƴƎ {ŎƘƻƻƭΩ ƛƴ !ǇǊƛƭ нлммΦ Lŀƴ 

explained that the ratio of bacteria to 

fungi varied according to the land use. 

For example, heavily cultivated arable 

soils growing large amounts of annual 

monocultures will be predominantly 

bacteria-dominated. Conversely, 

undisturbed woodland soils with high 

levels of lignified material falling onto 

the soil surface will be populated by 

huge amounts of fungi and very few 

bacteria.   

Permanent grassland sits somewhere 

in the middle, tending to have a 

balance of both bacteria and fungi in 

its soils. In a bacteria-dominated soil, 

annual weeds thrive. In a fungal soil, 

perennial woody shrubs do best. This 

allows us, as land managers, to study 

the weed species growing in our 

swards and fields to determine what is 

out of balance. In theory, if we get 

closer to the desirable ratios for 

grasslands, then desirable grass 

species will thrive and less desirable 

ΨǿŜŜŘΩ ǎǇŜŎƛŜǎ ǿƛƭƭ ƴƻǘΗ 

The Benefits of Or ganic Matter  

Using mob grazing to build organic 

matter in your soils can have a 

dramatic effect both on the 

appearance and the productivity of 

your land. I have already referred to 

the capacity soil organic matter has for 

holding onto nutrients, making them 

more available for the growing plants. 

I have also mentioned the way organic 

The Prairies: Part 2  
From www.mobgrazing.blogspot.com 

It was the sight of running water that made this visit one of 

the most inspiring of my trip. 

I was visiting Phil Jerde, his wife Jill and their nine children on 

their ranch in South Dakota and was being driven round the 

western block of their land. Now, one of the benefits of 

managing grassland to increase soil organic matter is that the 

water cycle improves. As Jay Fuhrer so ably demonstrated 

with his infiltration test, soil with high organic matter has 

great structure and absorbs water like a sponge. Conversely 

water struggles to penetrate low organic matter soils and so 

runoff and evaporation losses are much, much higher. 

Phil and family have been mob grazing their grasslands for a 

number of years now, grazing with a mixture of buffalo and 

cattle and giving adequate rest periods to the forage plants 

between grazings. Slowly, soil organic matter has been 

increasing. Rains are beginning to soak into the soil, being 

held in-situ rather than running off downhill. This water 

slowly seeps through the soil strata, being available to the 

plants for longer and gently weeping into draws (the natural 

valleys in the landscape). 

Slowly, these draws are starting to green up. It begins with a 

small clump or two of warm-season (ie C4) grasses, often big 

bluestem or native switchgrass. Each year these clumps get 

larger until they start to meet and gradually the whole draw, 

or valley, becomes a verdant green oasis within the parched 

landscape. 

It doesn't stop at this, though. The grasses gradually extend 

up the hill, as the soils improve, the water table rises and the 

bottom of the draw becomes damp, even in the middle of 

the day in 90 degree heat in August.  

The ultimate sign that things are working properly is when 

you find, as we did, flowing water in the bottom of the draw. 

Getting the water flowing through the soil properly is vital 

whether you're in a low or high rainfall area. I am still agog at 

the incredible improvements Phil and his family have made 

to the landscape, just by managing the grazing properly. 
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ƳŀǘǘŜǊ ƛƳǇǊƻǾŜǎ ǘƘŜ ǎǘǊǳŎǘǳǊŜ ƻŦ ǘƘŜ ǎƻƛƭΣ ΨƎƭǳŜƛƴƎΩ ǇŀǊǘƛŎƭŜǎ ǘƻƎŜǘƘŜǊ ǿƘƛŎƘ ƴƻǘ ƻƴƭȅ 

improves water infiltration but also reduces soil erosion. In addition, this well-structured, 

high organic matter-containing soil has a much greater water holding capacity than soils 

with poor levels of organic matter ς 1g of carbon can hold between 4g and 5g of water. This 

slows down the speed that rains pass through and over the soils, improving the water cycle 

and making more water available to the plant for longer during times of drought. 

hƴ DŀōŜ .ǊƻǿƴΩǎ ŦŀǊƳ ƛƴ bƻǊǘƘ 5ŀƪƻǘŀΣ ǿƘŜǊŜ ƘŜ Ƙŀǎ ōŜŜƴ Ƴƻō ƎǊŀȊƛƴƎ ŀƴŘ ƎǊƻǿƛng 

cocktail cover crops for over fifteen years (see page 43), I was handed a steel rod, some 

1.2m long and with a small handle on top. Gabe asked me to try to push it into the ground. 

To my amazement, the rod slid into the ground like a knife into butter, all the way to the 

handle. Gabe explained that this was because his soils had excellent structure to great 

depths as a result of his focus on soil improvement and adoption of all available techniques 

to enhance his soils. 

On Menoken Farms, also in North Dakota, Jay Fuhrer showed me the effect of combining 

mob grazing and cocktail cover crop mixtures to build organic matter, and the changes were 

equally dramatic. Grey sands were converted into a dark, rich, friable soil within just a few 

years (see page 43) 

 

The greening of the land ς high prairie on the Jerde ranch in S Dakota. As the water cycle improves, soil 

becomes more water-retentive. This, coupled with an adequate rest period allows native warm-season grasses 

to establish once again. The line between green and brownish vegetation can clearly be seen on the side of the 

draw (valley) and higher on the hilltops 

Perhaps the most visually dramatic changes I saw, partly due to the scale of the change and 

the fact that ƛǘ ǿŀǎ ŀ ǿƻǊƪ ƛƴ ǇǊƻƎǊŜǎǎΣ ǿŀǎ ƻƴ tƘƛƭ ŀƴŘ Wƛƭƭ WŜǊŘŜΩǎ ǊŀƴŎƘ ƛƴ South Dakota. As 

http://3.bp.blogspot.com/-yFZ77J51VZ4/TlO_dkKwpKI/AAAAAAAAACU/TEQtzsysnQo/s1600/DSC00175.JPG
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mentioned in the box above (see page 13) the Jerde family farm a huge herd of buffalo, 

using holistically planned mob grazing to utilise the grass efficiently and improve the ranch 

soils. The results, in an otherwise dry and sparse high prairie, were nothing short of 

amazing. Vegetation was starting to appear in the natural draws, or valleys, in the landscape 

and more productive forage plants were starting to colonise this newly fertile soil.  

The water cycle was starting to function again, with the infrequent rainfall no longer running 

off the land and being lost, but instead being absorbed and slowly seeping through the soil 

profile.  

 

Big Bluestem grass in a draw on the Jerde ranch. There's a huge amount of forage here compared to the drier, 

shin-high material further up the hillside. What is exciting is the way the green area slowly spreads up the hill 

each year. I believe that one day, if Phil and his family carry on managing the land so well, the whole of his 

ground will be covered in dark green, tall, valuable forage 

There were hundreds of draws and valleys on the Jerde ranch that were showing signs of 

being transformed. Those on lower land were much further advanced, with the green, lush 

forage starting to spread high up the sides of the draws. Draws much higher up were only 

just starting to show signs of improvement, with small, isolated patches of more productive 

grasses and other plants growing in the base of the draw. 

The beauty of this is that as more grasses are produced, there is more organic matter 

available to be trampled into the soil. This further improves soil fertility and water holding 

capacity and so the rate of improvement increases still further. 
















































































