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Introduction
With regenerative agriculture, the aim is to create functional diversity
within a system and interconnect different functional elements. Within
a grazing system this comes down to looking after the health of the
pastures that are grazed through dynamic movement of the livestock
and allowing pasture plants to regrow to maturity before being grazed
again, integration of tree crops and where necessary establishing
tree crops on swales or extending production on dry ridges with
keyline ploughing.
The farmer is then presented with a diverse toolbox of options of
grazers, pasture grasses and herbs and tree crops to pattern systems
in harmony with the landscape.
In this ebook we will explore the establishment of healthy pastures
within a grazing system and what some of the species there are to
select from and some tips in establishing them within a pasture and
manage their productivity through holistic grazing.

Healthy Pastures

Good grazing management is a dynamic art requiring sensitivity to the
health, diversity and abundance of pasture herbs and grasses, the
impact of the grazers on the soil at different times of year and the timing
of moving the grazers around the paddocks or holding off the paddocks
to allow for the most vigorous pasture growth and healthy function of the
soil biology. How grazing management is done will shift the plant
species in the pasture. Under good grazing management, plants grazed
will thrive, while poor quality pasture plants will die out.
When animals go into a pasture, they are doing more than just eating.
They trample weeds and dead plants into the soil, which adds organic
matter. They select plants they want to eat and spread manure. Wellmanaged perennial pastures provide livestock with a mixture of many
types of plants, providing a variety of nutrients and medicinal
compounds. Having a diversity of plants will provide cows with many
options to choose from so they can balance their own ration. Plant
diversity assures that some plants grow even when weather conditions
are extreme. Different plants grow differently throughout the growing
season.
The basis of good grazing management is taking the time pasture plants
need to rest after each grazing in order to photosynthesize and replenish
the energy stored in the base of the plant and in roots. Continuously
grazing animals in the same pasture, or returning them to a pasture
before it is fully regrown, does not give plants time to recover and results
in overgrazing damage. The resulting weak plants may stop growing or
die. These weakened overgrazed plants will not compete well with weed
species, will not hold soil well, and result in bare soil and erosion. Some
grasses and clovers will survive by staying very short, never growing tall
enough for livestock to graze easily, while livestock will reject other
areas that will soon grow up into weeds, brush, or small trees.

Farms with healthy soils growing more nutritious, higher quality
pasture can produce higher milk yields while feeding fewer
concentrates. Managing internal parasites, which can be a challenge
with young stock on organic dairy farms, is reported by some farmers
to be easier after improving soil health. Some farmers also report
experiencing fewer metabolic and other herd health problems, longerlived animals, and more replacements reaching productive years.
Pastures with properly mineralized soils, high organic matter, and
biological activity produce higher quality plants or feed, and result in
better animal performance and fewer herd health problems.
An important part of healthy farm production is creating a pasture
where microorganisms in both the soil and the livestock’s digestive
system are abundant and healthy. These organisms play essential
roles in the process of cycling nutrients and energy from soil, air, and
sun to plant, animal, manure, and back to the soil. Healthy soil biology
incorporates manure into pasture and meadow soils as rapidly as
possible to minimize nutrient loss. Monitor the rate at which
earthworms incorporate manure into the soil.

Holistic Grazing

Low-labor, industrial grazing is typified by low-density animal
stocking occupying the same land area over long periods of time.
(Picture your typical pasture dotted with a few animals here and
there.) This, while seemingly idyllic, is the opposite approach to
regenerative grazing, which builds soil and grows the healthiest
animals.
Innovative graziers have recently been realizing that high-density,
very short rotations (the cycles naturally performed by grazing herds
for millennia) is a far more productive approach to managing
pastureland. Enter regenerative grazing, mob stocking, or whatever
your preferred term may be for regenerating the landscape through
the application of grazing animals.
When a large number of densely packed, heavy animals moves
through a landscape quickly, occupying that landscape just once or
twice a season, the following soil-building events tend to occur:
1. Tall grasses, with correspondingly deep roots, are grazed down to
within a foot of the ground but not completely down to the ground;
grazing to the putting green level damages the plant’s ability to
rebound. Plant roots die back as a response to this pruning, leaving
organic matter (carbon) in the soil strata. The deeper the roots have
penetrated, the deeper into the soil this organic deposition occurs.
And the taller the grass was before grazing, the deeper the roots
were able to grow.

2. Densely packed animals provide nitrogen in the form of urine
manure as they graze. They also turn up clods of sod, allowing access
for rainwater to bring the newly deposited nitrogen and biological
activity (microbes in the manure) into the soil. Think of grazing animals
as an enormous living rotovator spewing soil-enhancing nutrients
behind them; that’s the action of a massive animal herd if allowed to
move through, not loaf upon, a patch of ground. Rains wash the fertility
and biological inoculants into the newly broken-up soil, where it can
penetrate deeply and not run off the landscape, as it would more
readily were the soil surface unbroken. This is the fertilizing and soil
biology–enrichment stage of the process.
3. Grasses left standing six to twelve inches by the quickly moving
herd rebound rapidly and are allowed to grow to hip height or taller
before the herd is brought back again. This is the resting and
regrowth/root-penetration stage of the system.
These three steps are the primary reason vast areas of land have been
improved and sustained, not desertified, by the presence of massive
animal herds. Modern “mob stockers” such as Joel Salatin and Abe
Collins are applying this understanding to ecologically
(“biomimetically”) manage their animal herds for the multifunctional
production of meat, milk, soil fertility, drought resistance, greenhouse
effect reversal, and the many other benefits of healthier, deeper soils.

Pasture Plants

Ryegrass and white clover based pastures are used almost
universally on New Zealand farms for their quick establishment,
cheap seed, and ease of management and reasonable productivity.
What is not generally recognised is that such pastures have a
number of inherent limitations that can affect the whole farming
system.
The alkaloid produced by the ryegrass endophyte fungus (which
protects ryegrass from damage by Argentine stem weevil) also acts
as an antifeeding agent for livestock and causes ryegrass staggers.
Species such as deer and Alpacas are extremely susceptible to
ryegrass staggers, so it is vital to have endophyte free pastures
available for such animals. Alpacas are so susceptible to ryegrass
staggers that once exposed to endophyte poisoning, the staggers
will reoccur whenever the animals are stressed. Alternative pastures
could include timothy, tall fescue, prairie grass or low endophyte
ryegrass, chicory, lucerne or clovers.
Having a range of species in a pasture is an accepted way to
balance the mineral status of the diet. Tall fescue tends to have low
sodium content, which can be a problem in simple mixtures, but is
not in complex mixtures. Including herbs, such as chicory (which is
very high in zinc, potassium and calcium) or plantain (which is high
in magnesium and calcium) in the pasture, is a particularly effective
way increasing the mineral content of the pasture, which can
improve stock health significantly.

Pasture Herbs

Tall fescue - has many desirable attributes for use in mixed pastures.
It is a deep rooting species that makes it one of the most drought
tolerant of the common temperate species. Some cultivars have
excellent spring growth - up to 25% more than ryegrass in the early
spring, and because they do not rehead after flowering, they have
excellent yields of green leaf over the summer.
Prairie grass - has only been used in NZ pastures for about 25 years,
but in that time has gained a reputation for high productivity,
particularly over the autumn and winter. Unfortunately, it is almost
universally recommended to be sown only with clover as a special
purpose pasture. Yet a long term grazing trial in the Manawatu has
shown that in more complex mixtures,it has thrived under both cattle
and sheep type managements for ten years.
Cocksfoot - tends to be the most widely used of the other grasses.
Cocksfoot has many attributes in common with tall fescue – drought
and insect tolerance, and excellent summer autumn production.
Unfortunately, a high level of cocksfoot in a mixed pasture severely
reduces both lucerne and clover production compared to other
grasses and cocksfoot is not particularly palatable to livestock. Both
problems are particularly significant in organic systems, which
reduces the usefulness of cocksfoot.
Sheeps Burnett - has been widely used in the past for its high mineral
content and good cool season growth. While it grows well on poor
soils, I have found it to quickly reduce to a very minor component on
more fertile soils.

Phalaris - is unique in its ability to thrive in high nitrogen, heavily grazed
areas such as stock camps. Being a very hardy perennial, it competes
well with the barley grass, which also thrives in such areas and can
greatly reduce the barley grass problem. Phalaris is also totally resistant
to grass grub. Phalaris can be toxic to animals so should only be a very
minor component of a mixture.
Red Clover - red clover based pastures have the potential to increase
legume yield and hence fertility build up in the soil. Although they are
relatively short lived, they can still contribute significantly to the
productivity of an organic cropping system.
Lucerne - as a single species is an open invitation to weed invasion, with
high levels of soil nitrogen and bare ground during the cool season.
While most research fails to find any yield increase from including single
grass species in mixes with lucerne, If the right combinations are used
the stands remain weedfree and productive.
Chicory - is the most important herb widely available at present. It is a
very important component of mixed pastures because its high
productivity, high quality and high mineral content promotes healthy
animals. Its ability to improve the soil structure and reduce weeds is also
important.
Plantain - has recently received the attention of NZ plant breeders and
data is accumulating to show a reliable reduction in animal scouring and
some degree of vermicidal effect. It also has high mineral content and
the cultivar Tonic has excellent winter growth, which helps to counter the
generally lower levels of minerals in cool season herbage.

Some suggestions for mixtures
For most situations a clover based mixed pasture will be easier to
manage and will give good performance even in a dry year. Clover
based pastures should include chicory, timothy, tall fescue, grazing
brome, phalaris, cocksfoot, red clover, white clover, plantain and yarrow.
However, on lighter soils or drier environments it is worth going to a
lucerne-based pasture. For such mixtures it is really critical to match the
grass cultivars to the Lucerne cultivars, so that the growth rhythms are
similar. If this is not done you are likely to have either grass or lucerne
dominating. Such lucerne-based pastures should include lucerne,
chicory, timothy, tall fescue, grazing brome, phalaris and cocksfoot.

How to establish
To establish new pasture you need to kill the existing sward by either:
Spraying with herbicides or steam weeding, followed by direct drilling.
If there are lots of annual species such as barley grass or thistles it
may be necessary to spray in the autumn and again in the spring
before planting.
• Prepare a conventional seedbed to plant into by cultivation. To
ensure that you get the pasture balance you wanted (and sowed), it is
important to sow in early autumn (no later than early March) or early
spring. This is because some of the species used in mixed pastures
vary in their ability to establish at low temperature or are winter
dormant (e.g., chicory). Late planting will mean that such species are
poorly represented in the pasture.
• It is important to drill at 2–3 cm depth – deeper planting will mean
that some of the small seeds cultivars will not emerge. In dry
conditions this surface can very quickly become dried out and give
patchy establishment.
• It is desirable to take the first grazing when the pasture reaches
about 10–15 cm height, as this will remove any annual weed growth
and encourage the pasture to thicken up.

