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Executive Summary

The Great Grazing Herds
CNRY G¢KS 9QEGSNNAYLIGA2Y 2F G(KS ! YSNAOI ¢fGutehbergy § o0& 2 Af

The great herd on the Arkansggiver]through which | passed X 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 pagint, or
not less than 50 miles deep. From the top of Pawnee Rock | 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. | have seen such a sight a great number of times, buit
never on so large a scale.

¢KS GSNXY WwWY26 3INITAY3IQ YSIya (SSLAYy3 tFNBS vy
moving them frequentlyThe land then enjoys long periods of rest before the cattle return.

It ismimickinghow huge herds of wandering bison or wildebeest or caribeed to move

through an area, trampling and grazingatbundthem before they departed, literally, for

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

Grass plants have evolveder millions of yearander such grazing regirmeand 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 regrazing of the immature plants. Grasses and other fogagets 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 hémgeoving the

flIYyRQE LINRPRdAZOGAGAGE D ! RRAGAZ2YyFEfe> Y20 3INIT S
onto the soil surface, feeding the microorganisms and other soil life and increasing the soil

organic matter.

A happy sidesffect of allowing grass 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 giwth rates and overall health of their calves is testament to the
benefits ofmob 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 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 dfeavy 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.
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Background

My interest in farming started wirel was very young, steeg atractor round a hay
meadowin North Staffordshireas my grandfather and uncle loaded hay bales onto the
trailer. Despite not being the son of a farmer, | used to spend most of my holidays helping
out various unclescousinsgand my grandfather on thettifferent farms and, as | got older, |
kept pigs, chickens, sheep and store cattle on a small area of land at home.

My appetite well and truly whetted, | obtained an honours degree in Agriculture & Land
Management from the RAC and went into dairy herd agement. After several years |
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, | realised that | was getting further and further away from the heart of the industry |
loved and so in 2007 | set up a consultancy and estate management business
Hertfordshire | am lucky to have, as one of my core clients, a traditional countayesst
owned by the Bowes Lyon family. Not only do they have both arable and livestock
enterprises but they have aldgmenvery supportive of my mob grazing trials as well as
being keen to look at direct drilling and other soil improvement techniques.

| am aso 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
ddz2NB 6S INB Ittt OftSIyZ FSR YR 41 GS8SIR ' yR C
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 | want to study mob grazing? This desire has its rowtg @arly childhood. |
grew up thinking all soils were like the orlesas raised om rich, dark and friable, the
product of centuries of livestoekovered permanent pasture¥here were hardly any arable
farms in this part of the world and so the onlyitoeated soils | saw were the wethanured
vegetable patches in our own gardens

LG oFa&a 2yfteée ¢gKSyYy L FANARG GA&AAGSR 9lad !'y3atal
underlying rocks and the composition of the soil itself all have a bearints goalities and

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

from many of the soils | saw on-altable farms. That something was organic matter!

As | looked more closely at the subject, | realised guatr management could even result
in grasslandsoils having a lowerganic matter content and, consequenttiese soils would
have poorfertility, be prone to compaction and floodingyould bedroughty and lacking in
soll life. There had to be a solutiontdhere somewhere.
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The answer came in the form of a blog, written by a Nuffield Scholar, about mob grazing
LIN OGAGAZ2YSNE KSQR YSO RdzZNAYy3I KAa (NI @Sta Ay

It was like a light bulb going on in my head. This was the and8¥ertould use cattle to
improve the soils under our feet. The technique seemed complex to understand and yet
simple to put into practice. All | 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 (dlacre FoundationThrough theiincrediblekindness and generosity, | have had the
opportunity to travel the world, meeting some of the greatest practitioners of mob grazing
andsoil management along the way.

This report(and my accompanying blog at www.lngrazing.blogspot.com} a result of
that study, and | hope you enjoy reading it as much as | 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 denshiggenumbers of cattle
bunched into tight groupsg 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 &whole host of plant specigs
that would otherwise be grazed out or cabmpeted,to establish in the sward.

Mob grazing simulates the vast herds of bison that usemhigrate acrosshe American

plains, or the millions of wildebeest that still sweeyer 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 s of grazing and trampling followed by long

rest periods. | 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.

1000head of mobkgrazed 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 establisha healthy root system. The roots grow deeper into the soil, bringing up hidden
nutrients and making the plant more droughardy. Carbohydrates are also stored in the
root and provide the energy vital to feed the new regrowth pgstizing. The long recower
time also leads to high volumes of abegeund 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, ltsves sire
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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

gound,¥ R KA & Aa ¢gKeé LISNKe hdoyfacsd tdeat$ha poorer & dzF ¥ S
stemset ceteraq and their dung is tight and firm, reflecting the balanced diet they are

getting.

A freshly molgrazed pasture here in the UK showing heavifframpledforage

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

and stocking rateg the total carrying capacity of the largincrease. Neil Dennis, a

Canadian farmer, improved his stocking rate fourfold. As he pithilpd3@ SR> KSQR 3 A
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 astetked regime.

Another notable feature of mob grazing is that the permankedit & G dzZNB & R2y Qi | LILI
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
FENYAYI AY yIGdzZNEQa A Y| d@Anatbrallyfar villiahg of yeas. ¢ K| & K|

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. Unfortunatelg 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 capaity. 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 infrastructgreater, fencing, housing ettcare also genuine

obstetOf S& (G2 dzaAAy3 OFGiGtS GAGKAY Fy INIoO6tS NRBIOI
FYy20KSNJ LISNE2Yy Qa 2L NIdzyAded hyS 2F GKS YI A
study is that, if | and others can offer a cattle grazing service that provides fiheswards

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.

LY Y& YAYRQ&a SeéSs L a$Séeingtheir ivay KcEossFEAst Ahdlia, NHzY A Y |
adding natural fertility to the hungry soils and making farming more sustainable. If | achieve

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

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

Grasses have been on earth for a very long time. Archaeoldigbevethe earliest gass
pollens date backsome65 million yearsilt is one of the most successful plant specieshen
globe with grass plainsovering much of the temperate regionsair planet It provides a
food source to millions of animals, both wild and domesticated, as wédirasng the bulk

of the human diet

In the last five or six million
years, the grass plant ba
evolved in conjunction with
the great grazing herds of thg
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 plat, at or just
above the soil surface. This
protects it from potential
damage by large grazing
animalsand 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 plantis defoliated, it uses
theseroot energy reserves to
create new leavegéwhich
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 respirdion and repro
ductionby the plant

Three Leaf Grazing
Fromwww.mobgrazing.blogspot.com

Popular convention in the UK and elsewhere says that grass shou
be grazed at the thre¢eaf stage. Beyond this, it either puts up a
seedhead or, as it puts oatfourth leaf, the first one dies, so three ig
the magic numberPopular 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
hours. He's been mob gragj for a decade now and he says his lan
has changed out of all recognition.

One of the most noticeable changes has been to the growing pattg
of his grass plant. As the mob grazing has improved the soil, the
plants have been able to put down deepepts. This has meant they
are less drought prone in the 415" annual rainfall area that is south
eastern Saskatchewan. They also have a much longer recovery ti
between grazings so can develop fully.

Neil says the result is that they are no longer stegssand a plant
that isn't being stressed doesn't have to enter the reproductive
phase, it can just carry on putting out new leaves. Net any old
leaves either. ThelaimsNeil makesthat the leaves have got
broader, longer and ‘juicier' (a technidakm, based on the high
sugar content measured using a Brix refoaneter!) really appears to
hold water.Neil & | studiech grass plant, picked at random, from a
FASEtR KIFIG KFR KFER c¢cn RIF2aQ NJ

Thefirst leaf had indeed died off, shrivelled up brownhing near
the base of the stem. However, the plant had subsequently gone ¢
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 rotatioal grazing practiced in the UK. So
each plant has four times as much leaf area as conventional graz
ground would see. Extrapolate this up and an acre of ground bein
mob grazed by Neil would have 4 times the amount of feed. Juicy
feed. Excellent feed.

Three leaf grazing is dead. Lonaq live 13 leaf ar&zina

Id
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Different species of graskffer inthe timing of their growththrough the yeay 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 tthear

converting it into chemically
stored energyGrowth during

this phase is rapid.

Photosynthesis
Fromwww.mobgrazing.blogspot.com

Carbon dioxide + water + energy = carbohydrate + oxygen + W )
After a while, the plant has

or sufficient energycapturing
leaves toallow it to enterinto its
reproductive phase. At this
point, it starts to grow
reproductive tillerspearing the

6CQ + 12HO + energy (sunlight) =k&20s + 6Q + 6 HO

It's as simple as this. A plant takes carlboxide out of the
atmosphereplus water out of the soénd convertsheminto a
simple sugar (a carbohydrate) which is stored within the plant -
be used either as a future energy source or the carbon is used tofamlllar stem and seed heads.
create the 'backbone’ of the plant (stdres, cellulose etc). Whilstf Vegetative growth slows down
locking up the carbon, the plant emits kfgving oxygen (plants as the plant puts much of its
are the source of all the oxygen in the atmosphere!) energy into the reproductive

Note also that the sun's light energy is converted into chemica] Phase. At the end of this phase,
energy in the process. Hence, all our fosils and all our annual plants senesce and die,

biofuels are simply sunlight energy that has been captured by | whereas perennial grass plants
plants and turned into chemical energy whiis then 'stored’ in enter a brief stage of slow

he plant.
S growth before a secondary
vegetative growthstage begins at the baeind 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, nany of the mob graziers | mbtlieve
grass plants become exhausted over time if they ai |
not allowed occasionally to complete their natural
life cycleg necessitating reseeding and other costly
remedial work. Thegmphasised that a plant was
only fully maure when it had completed its
reproductivestage This means that the recovery
phaseq the period when animals are kept away
from the plant¢ can be anything up to 100 days or
longer, depending on climate, rainfall, time of year,

latitude etc. »
Bunchgrass defoliated at four different heigt

They are nbaverse to grazing a plant before it ~ Shows how the roots mirror the abogeound
. . . foliage
reaches maturity but they believe firmly that
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occasionally the grass plant has to be allowed to follow through all the phases of its lifecycle
to remain healthyAs they regularly pointed out, grasses have evolved uadg/stem of
rapid and extreme defoliation followed by many months of uninterrupted groant grow

best under such systems.

Capturing Sunlight

Fromwww.mobgrazing.blogspot.com This was a debate | had wit|
George BrizuekKirk, a Paraguayan cattlarrcher, about which field
to graze next.

The dilemma was as follows: The first field available had previou
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 harglkouched, this field had a good quantity of

An interesting result of
allowing the plant to reach
maturity is the vast quantities
of forage thatare produced
slyper hectare. Some of the
warm-season, or ggrasses |
saw in North America stood

grass in there, and it was all still very leafy and growing well. It had Nigher than the cowsat over

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

was't too high and as a consequence | suspect a lot of the availa

sunlight was not being captured and turned into dry matter. It wa
only growing slowly because it hadn't yet got the leaf area to allo
it to speed up growth, it was still in the early stagof the regrowth
cycle.

One other factor to bear in mind: George estimated that there wa
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 cattieto the field with the most
grass. This would keep them occupied for up to a fortnight, allow
the second field, with much less ground cover, time to regrow.

| argued that instead he should put the cattle into the second
paddock, the one with less grasdy 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 &0%. The second field, with lower
grass cover, was the equivalent of having £70,000 deposited in g
bank account earning 4% interest.

By leaving the field earning you the greatest amount of interest/d
matter, the total growth on the farm will be maximideeven if the
cattle have to be kept on a tight ration for a short period.

six feet tall and even here in
the UK, stems of between four
and five feet are achievable.

_bIEquaIIy interesting is the claim
:\, that underground roots mirror
the above ground forag&.he

picture (pg8) showsan

. experiment in the US where
bunchgrasses were defoliated
at different heights,
demonstraing quite clearly
this phenomenon. Allowing
plants to maturefully results

"Yin the formation oflarge,
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 amaus

ry Of valuable organic matter in
the earth.

The huge amounts of above

large quantities of sunlight. As farmers, it is important t
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in the business of doing. We are selling sunlight (in the foirmeat, milk, grains etc) to the

NBald 2F GKS g2NIR® ¢KS Y2NB STFAOASyilte ¢S C
streams down to earth every day) the mgreople we will feed and the more money we

will make!

Allowing grass plants to mature cg@moduce incredible amounts of forageSHNE = 5NJ ! f £ Sy 2 Af € A |
cows grazeall, maturepasture in Mississippi, USA. Three years ago, this land was covered in treesibnd
having been in CRP (the US equivalent to-teng setaside but with no topping or brushbutting!) Allen used
a bulldozer to clear the trees, then did nothing else, other than-grabing the cattle. Allen's management
had transformed the land from weexbvered scrub to dense, productive sward after only threesyef mob
grazing. Incredibly, no reseeding had taken place, the clovers, grasses and other legumes were all either
already in theseed banKand had been dormant for thgast 25 years+) or were carriddéwn in from
elsewhere.

The seedeads on a gragdant are also full of carbohydrate and hence concentrated

bundles of energy 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 seetieads off the plantg A (i K NI f A &féeding graitathefcattle S & St 1
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 wiileleosito 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 refreshimgl aeseeding 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 151ea¥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 hgs a
C:N ratio of 6:% its body has 6 atoms of carbon for every atom of nitrogen. The biaicteeats 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, 8@¥dle 15
parts of carbon, leavinist 6 parts of carbon to 1 part of nitrogen (C:N = 6:1). This happens to be exactly the
LINPLI2NIA2Y 2F /Yb YySSRSR o0& (G(KS oF OGSNRdzy G2 ¢dzAf R A
secreted.

This bacterium then dies and gets eaten by a laogganism. 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 gtoms of
C for every one atom of N. However, this organism also needs to use 60% of this consumadisabho
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 smeted 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 asicénaher
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 thewdédcewill be
A0GNlgd !'a L YSY(dGA2ySR SINIASNE &a40GNlI¢ O2dzZ R KIF @S + /Y
bacterium comes along and eats theastr. Its 'body' is made up of C & N in a ratio of 6:1. It consumes the
straw and respires 60% of the carbas 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 soll
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 baetum 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

Asthe soil organic matter plant and animal increase, youreach a critical point:ite N 'secreted' (as
bacterium and higher life forms are eaten) is greater than the N required (to digest the straw or other hjgh
carbon residues)This is the point at which you can start to reduce the N added, as the cycletstarts
become seksufficient.

Add into this mix nitrogen fixation from bacteria, both those on the roots of legumes and the free living
bacterig and you can see how nitrogen can build in the soil.

Just out of interest, one of the people | met in Amer&abe 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 tookegmn 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 abovand belowground organic matter produced when a grass
plant is allowed to reach full

The Soil Food Web maturity is a valable source
of energy and nutrients for
o ’é‘ T s soil organisms. A healthy,
J Artheopods \\ .. . . -
= \ living soil contains bithns of
T .QmM %@j& bacteria, fungi, nematodes,

AN \ b arthropods and protozoa; |
f foos wd \

was toldon various occa
e \ sions that a tablspoonful of
*w soil contains more bacteria
than there are peple on the

Animals
planet.
First trophic Second Third trophic Fourth trophic fifth and . .
vt wrophiciavet level: hovek: higher rophic There is a vast amount of life
Mtlnds ) Fedirs poodatons ,_.7.“: evel
ol o under our feet (another
estimate | heard was that the
The soil food web (Image courtesy of USDA NRCS) below-ground animal life in

an acre of healthy soll
weighed the same as an adult cow). Consequem#lyas farmers, need to give a lot more
thought as to how thesenicro-organisms are fed. Once such life forms start to flourish, the
whole food chairg including ourselveg will also thrive. The passagethe boxon page 11
extracted from a piece | wreton a farming forum, explains in simple terthe relationship
between carbon and nitrogen asganic matter is broken down by the soil organisms.

Of equal importance are the end products of organic matter digestion. Humus is aathtch

term often usedo describe much of the soil organic matter. In its truest sense, it is an
incrediblystable carbon compound which has amazing properties. It has many negatively

charged sites within its molecular structuaed these negative chargsK 2 f R 2y Q (2 (K
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 streand

rivers) and then holslon to the moisture making it availableo 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 structhNB > 6 SAYy 3 4 A 18 01Sa &Fa ¥BYOS 6 KAOK
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 weknow about the earth beneath our feet: despite the key role it plays, glomalin
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makeup of our soils are still waiting to be found?
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explained that the ratio of bacteria to
fungi varied accordip to the land use.
For example, heavily cultivated arable
soils growing large amounts of annua
monocultures will be predominantly
bacteriadominated. Conversely,
undisturbedwoodland soilsvith high
levelsof lignified material falling onto
the soil surfaewill 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 soilsIn a bacteriadominated soil,
annual weeds thrive. In a fungal soil,
perennial woody shrubs do best. This
allows us, as land managers, to studyj
the weed species growing in our
swards and fields tdetermine what is
out of balance. In theory, if we get
closer to the desirable ratios for
grasslands, then desirable grass
spedes will thrive and less desirable
WgSSRQ aLISOASa A

The Benefits of Organic 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. | have already referreéd
the capacity soil organic matter has fg
holding onto nutrients, making them
more available for the growing plants.
| have also mentioned the way organi

The Prairies: Part 2
Fromwww.mobgrazing.blogspot.com

It was the sight of running water that made this visit one of
the most inspiring of my trip.

| was visiting Phil Jerde, his wife Jill and their nine childrer;
their ranch inSouthDakota and was being driven round the
westernblock of their land. Now, one of the benefits of
managing grassland to increase soil organic matter is that
water cycle improvesAs Jay Fuhrer so ghdlemonstrated
with his infiltration test, soil with high organic matter has
great structure and absbs water like a sponge. Conversely
water struggles to penetrate low organic matter soils and 4
runoff and evaporation losses are much, much higher.

Phil and family have beenob grazingheir grasslands for a
number of years now, grazing with a mixturebafffalo and
cattle and giving adequate rest periods to the forage plant
between grazings. Slowly, soil organic matter has been
increasing. Rains are beginning to soak into the soil, being
held insitu rather than running off dowhill. This water
slowly ®eps 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
small clump or two of warrseason (ie C4) grassefien big
bluestem or native switchgrass. Each year these clumps g
larger until they start to meet and gradually the wholeadr,
or valley, becomes a verdagreen oasis within the parched
landscape.

It doesn't stop at this, though. The grasses graduattgnd
up the hill, as the soils improve, the water table rises and t
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 wat 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. | am still agogd
the incredible improvements Phil and his family have mad
to the landscape, just by managing thegjng properly.

he

A1%
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YFGOSNI AYLINE@PSE (GKS a0NH2OUGdZNBE 2F GKS azAats v
improves waer infiltration but also reduces soil erosion. In addition, this w#ilictured,

high organic matteccontaining soihas a much greater water holding capacity than soils

with poor levels of organic mattey1g of carbon can hold between 4g and 5g of waldris

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.

hy DIFE6S . NRBgoYyQa FINY AY b2NIK 51 2ngk > 6 KSNB
cocktail cover crops for over fifteen years (see p&8e | was handed a steel rod, some

1.2m long and with a small handle on top. Gabe askedani 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 swiprovement and adoption of all available techniques

to enhance his soils.

On Menoken Farms, also in North Dakota, Jay Fuhrer showed nedfétoe 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 pagéd)

The greening of the langlhigh prairie on the Jerde ranch in S Dakéta the water cycle improves, soil
becomes more wateretentive. This, coupled with an adequate rest period allows native veaamson 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 | saw, partly due to the scale of the change and
thefactthatA G &1 & | @62NJ Ay LINE INB a A SoutbDakotaBsy t KA f
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mentioned in the box above (see patj@) the Jerde family farm a huge herd of laidf,

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
amazingVegetation was starting to appear ihe natural draws, or Jkeys, 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 afisel and slowly seeping through the soil
profile.

Big Bluestem grass in a draw on the Jerde rambkre's a huge amount of forage here compared to the drier,
shinhigh material further up the hillside. What is exciting is the way the green area slowly spreads up the hill
each year. | believe that one day, if Phil and his family carry on managirenthed 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 advane&t the green, lush
foragestarting 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 beaty of thisis 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
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