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Holistic Planned
Grazing

Supporting a DroughtResilient Landscape

Livestock at Dimbangombe Ranch in Zimbabwe are run as one herd throughout the year, using herders to control them. This creates herd
effect and allows the animal impact on the land to be more beneficial.

BY ABBEY & SPENCER SMITH
Editor’s Note: This is the third article
in a four-part series on Holistic Planned
Grazing. Look for part four in the August
issue.
In California, many farmers and
ranchers are either drilling wells to get
more water for their crops or putting
in drain tile to remove water from
their fields. It is not possible to make
more (or less) rain fall from the sky, of
course, but it is possible to manage for

a healthy water cycle. A healthy water cycle does not require expensive
inputs like many wells or drain tiles.
A healthy water cycle is characterized
by consistency instead of extremes.
An unhealthy water cycle is characterized by floods or droughts, deepcut eroded river beds and dry, capped
soil with little vegetation. In a healthy
water cycle, the land holds water that
falls for later use, and as a result vegetation is healthy and vibrant, even in
low rainfall years. When a raindrop
hits the soil, it sinks in instead of runReprinted from

ning off. Riverbeds are grassy and
sloped, allowing water to rise and
gently spill over instead of flood and
erode. In Zimbabwe, at the Africa
Centre for Holistic Management and
Dimbangombe Ranch, we saw both a
healthy water cycle and an ineffective
water cycle.
Allan Savory led us on a field walk
through the ranch. He showed us
places under Holistic Management
where the water cycle was functional.
Grass towered over his head. There
was no flooding. The river flowed
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Effective rainfall is the
amount of rain that
infiltrates into the soil and
is captured there by the
humus or organic matter.
Look at the ground, not
the sky.
Abbey Smith, Allan Savory and Spencer Smith enjoying a braai (BBQ) in the bush at Dimbangombe Ranch in Zimbabwe.

year-round. He showed us a neighboring property, publicly managed,
without livestock, where the water
cycle was broken. Rain fell and ran off
or evaporated. The soil was dry and
capped. The very same river that was
gentle, gradual and flowing on Dimbangombe was deep cut and eroded.
A functioning water cycle is present
when water can infiltrate the soil and
stay in the root zone for plant use. Soil
is a bank of nutrients and water for
plants. Plants can draw from it in order to invest in additional leaves and
plants. This is why Dimbangombe
could grow so much grass. There was
enough water in “the bank.”

MAKING RAIN COUNT
Farmers and ranchers cannot make
it rain, however the actions that we
take can make the rain that does fall
more effective. Effective rainfall is
the amount of rain that infiltrates into
the soil and is captured there by the
humus or organic matter. Look at the
ground, not the sky. Shift the focus
from how much rain fell to how much
rain infiltrated the root zone and is
a benefit to the farmer and environment. Consider that drought may not
be a function of precipitation. With
this new perspective on rainfall, it becomes clear that without healthy soil,
we cannot survive low rainfall years.
Our global farming landscape is
degrading year after year, and millions of acres of formerly productive
land that supported communities of
people and wildlife are now deserts.
We as farmers and ranchers have ig-

nored the water cycle and not made
management decisions that improve
the amount of water that can enter the
soil profile.
It is possible to reverse desertification. We can reclaim this once-productive land and bring life back to it. Ivan
Aguirre Ibarra did this on his ranch,
La Inmaculada, in Sonora, Mexico.
Aguirre is the leader of LIVES (La
Inmaculada Vida Ecológica y Sustentable), a Savory Global Network hub
serving the Sonora and Baja California region, which is known for its arid
climate and low rainfall.
Aguirre shares the story of how
they improved the water cycle on the
ranch using Holistic Planned Grazing:
“We are doing our best to imitate
what past, now extinct, wild herds
of herbivores, did in symbiotic relationships with their surroundings.
The close symbiosis amongst animals, soils, vegetation, water, energy,
people and the whole landscape is
being restored to create an effective
water cycle — capturing and retaining as much precipitation as possible. The effect of grazing, browsing,
dunging, urinating, trampling (forming a corrugated soil surface full of
micro-water-catchments) and all of
the other effects, including the timing
of exposure between the herbivores,
the soils under their hooves and all
that derives from these healthy soils
is a formidable result, that besides being able to hold more water in place,
increases the natural capital. In our
case, we have been able to decrease
bare-denuded soil from 75 percent to
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25 percent over a period of time and
consequently increased our livestock
carrying capacity by 300 percent in
this same period of time.”
What happens on your property
when a couple of inches of rain falls
in an afternoon? Are there lots of
puddles and water running everywhere with evidence of erosion? Or
did the rain fall on porous soil covered by ground cover, called litter?
Puddling indicates a broken water
cycle (because the water cannot sink
into the ground). Management of livestock can directly influence how water
infiltrates soil.

IF IT ISN’T BROKEN, BREAK IT
Soil capping is created when raindrops hit bare soil. The impact of a
raindrop hitting the soil breaks apart
soil aggregates and tiny individual soil
particles settle into the spaces, sealing
the surface and creating a hard, bare
crust that forms when the land is bare.
Soil capping is one of the biggest issues that agriculturists face as it will
impede water infiltration, causing the
excess to runoff, prevent the exchange
of oxygen and carbon dioxide, and
halt germinating seeds from breaking
through the soil surface. Capping is
a result of rain that falls at 20 mph
hitting bare soil. The impact of a raindrop hitting the soil breaks apart soil
aggregates and sends tiny individual
soil particles washing away. This seals
the soil. This is erosion. Multiply the
effect of one raindrop by billions or
trillions of raindrops. The result is
massive amounts of soil and water
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The soil in the direct sun that was not covered by litter was quite warm, even though the day was cool. Most of the moisture in this soil
would be lost to evaporation. Keeping the soil covered at all times is the top priority when managing for an intact water cycle.

movement on the slopes, and on flat
areas, evaporating nearly as fast.
Soil capping is not simply evidence
of lost hydrologic opportunity, but
it also inhibits plants from germinating and slows production of forages
or crops. If water cannot penetrate
the soil surface, neither can oxygen.
Oxygen is an important part of germination. A seed uses oxygen when
it converts carbohydrates to energy so
that it can grow. Cellular respiration
is how cells turn carbohydrates into
energy. If the soil is low in oxygen,
due to capped, compacted, or watersaturated soil (too much water in the
soil), plants will not grow.
Keeping soil covered is key to a
healthy water cycle. Litter, or ground
cover, will intercept the falling raindrop and soften its impact on the soil
surface. This will stop soil capping
from happening, as it protects the soil
aggregates — which absorb and hold
water.
Litter keeps soil cool. Consider that
at a soil temperature of 70°F, 100 percent of soil moisture is plant-available.
When soil temperatures reach 100°F,

85 percent of soil moisture is lost to
evaporation and only 15 percent is
available for plant and soil biology
to use to grow our food and forages.
Reach down and touch the soil. If it
feels about the same temperature as
your hand, you are losing 85 percent
of your water to evaporation. The
good news is that soil can be cooled
by a cover of decomposing litter on
the soil surface. Gardeners know the
importance of mulch, or litter, on the
soil surface to keep soils cool, moist
and alive. Soil cover can be achieved
by livestock if they are managed in a
way that allows them to trample vegetation onto the soil surface. What is
a sufficient amount of trampled litter
on the soil surface? The amount of litter you choose to lay down will have
different effects on productivity and
soil building.
Let’s examine a cropping system
to see how grazing cover crops could
improve the water-holding capacity of
the soil. Many farmers are adopting
no-till systems to prevent disturbing
the soil surface, killing soil biology,
oxidizing nutrients and accelerating
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evaporation. This is a great start on
the road to improving the water cycle
on crop fields. Introducing livestock
into this scenario can make this great
start even better. Hooves will break
the soil cap, allowing precious water
to infiltrate the soil while laying down
litter to insulate the soil and feed the
microorganisms in the soil. In this
situation, the farmer may decide to
lay down as much as 75 percent of
the biomass to achieve his/her goals.
As this mulch decomposes, it will turn
into soil organic matter as the soil life
break it down. Soil organic matter is
one of the most important parts of
the soil profile as it regulates plantavailable nutrients and water in the
root zone. Each 1 percent of soil organic matter can hold 25,000 gallons
of plant-available water every 6 inches
per acre. Properly managed livestock
will build topsoil and increase the
amount of moisture the soil can hold.
This increases forage production per
acre.
Saturated soils, or leached soils, are
common in the southeastern region of
the United States. Saturated soils have
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Herd effect causes more forage to be eaten and trampled and allows hard, capped soils to be chipped by hoof action.

less oxygen in the soil. A low level of
oxygen creates an environment that
favors hydrophilic plants, like rushes
and sedges. Livestock can be an asset
in these landscapes. Properly timed
grazing will increase the amount of
root growth throughout the season,
deepening the topsoil and improving
the soil’s ability to drain excess water.
Florida farmers are not lacking
for rainfall, but the sandy soil cannot
hold much water. As the water moves
through the topsoil, it leaches out
valuable nutrients that plants need
to produce leaves. In this situation,
manage for maximum amounts of
decomposing litter on and in the soil.
This decomposing litter will turn into
soil organic matter and increase water
and nutrient-holding capacity. This is
a game changer for farmers in these
situations. One such farmer who has
increased his soil carbon is Will Harris of White Oak Pastures in Bluffton,
Georgia.
Harris has taken sandy soil from
0.5 percent SOM to 5.0 percent
SOM, increasing forage production
and nutrient density on his farm. Harris says this about the importance of
managing for a healthy water cycle
in the southeastern United States:
“We average almost 54 inches of rain-

fall annually in my part of the deep
South. Even more importantly, the
rains come fairly uniformly throughout the year. That sounds like a lot
of precipitation, but I frequently hear
farmers say that they are always ‘three
days from a drought.’ And, sadly, it
is true. This is because intense tillage
and the use of chemical fertilizers has
destroyed the soil structure, oxidized
the soil organic matter and decimated
the soil microbial life. Large quantities of rainfall are not beneficial if it
runs off. In fact, it contributes to the
manmade problem — through erosion
— of the already degraded topsoil. The
only sustainable drought insurance is
a healthy water cycle.”
Consider the scenario of a livestock
producer using cattle to trample more
than 50 percent of the available biomass to the soil surface. This is not
acceptable because the rancher needs
to have cattle consume and transition
that forage into meat. This rancher
can still improve the water cycle on
the ranch by trampling less litter into
the soil. A rule of thumb is: the more
litter laid down the more soil is being
built and water is held in the topsoil.
A minimum amount of soil litter will
still result in huge and immediate
benefits to the water cycle. If possible,
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Each 1 percent of soil
organic matter can hold
25,000 gallons of plantavailable water every 6
inches per acre.
manage for complete soil coverage of
litter, even if it is a thin amount. It will
result in dramatic changes in soil temperature, soil life and water-holding
capacity.
The amount of litter livestock lay
down is a function of stock density or
herd behavior —what we term “herd
effect.” The greater the stock density
or the behavior change produced by
closely bunched animals, the more
the litter trampled to the soil. On
small properties in humid environments farmers commonly increase
stock density by making ever smaller
paddocks. On large ranches increasing stock density through fencing is
generally impractical, and increasing
herd effect is the better option. Stock
density is a function of number of
animals in a small area for a specified,
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generally short, time. For animals to
change behavior and begin to trample
more indiscriminately, laying more
litter and chipping hard, capped soils,
stock density has to be taken to very
high levels. However, simply running
fewer and larger herds brings about
changed behavior, which increases
the effectiveness of the trampling,
even at low stock densities, thus making it more practical for larger properties. We saw this practiced at the
Africa Centre/Dimbangombe Ranch
in Zimbabwe where stock density
was very low, but herd effect high
throughout the year with all animals —
cattle, sheep and goats — in one herd.
They use herders rather than fencing
to control them. Most of us who use
stock density as a tool to achieve our
desired results in the United States
use temporary electric fence to manage the movement and density of
livestock. It is less expensive than permanent fencing and is easy to handle.
Transitioning a ranch from droughtstricken to a sponge that holds water
and nutrients for plants is possible on
any property. The best way to achieve
this outcome is to practice Holistic
Management and Holistic Planned
Grazing.
Abbey Smith is a Savory Professional Educator
and Spencer Smith is a Savory Field Professional.
Savory Global Network hubs provide accredited
Holistic Management training and support across
the world. To find a hub near you, and to learn
about how to become an accredited Holistic
Management professional, visit savory.global/
network. Abbey and Spencer manage the Jefferson
Center for Holistic Management, the Savory Global
Network hub serving Northern California and
Nevada. Visit jeffersonhub.com to learn more.
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