Profitable regenerative

Agriculture

Colin Seis




Myself and sonﬁ'Nick 4000 Merino sheep

2000 acres (840 Ha) 500 acres of pasture cropped ceres
Granite soil, Ph 4.5-5.0, 60 year old Merino Stud.

650 ml av. Rainfall 30 year old Kelpie Dog Stud
Central Tablelands NSW Native grass see




Conservation and
agriculture can and

should function
together




What I1s wrong with
Australian

Agriculture




For 200 years we have adopted agricult

techniques that are suited to a tempere

climate and countries that have more
naturally fertile soill.

For the last 60 years, farming has bee
Influenced by:

High input , high chemical, agriculture
Promoted by multinational company's




Most of these problems have a simila
cause and can often be managed by loc
at things differently

We can’t solve problems by using the same kind
thinking we used when we created tt

Albert Einstein

The way we see the problem is the problem




Many of the things we do In
agriculture make someone else
wealthy, not us

Why do we use high rates of fertiliser?
Do we have to use herbicides?
Do we have to use insecticides?
Do we have to use fungicides?
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Agriculture Is crashing around the world
because It does not function in an
ecologically sound way.

Reduced soil carbon levels

Reduced soil moistut

Reduced soll fertility  More artificial fertiliser)
Increasing insect attack(More insecticide)
Increasing crop disease@vore Fungicide)

Lack of resilience and ecological function




How do we Improve???

Improve soil water
holding capacity

Improve soil organic
carbon levels

Im

Im

orove soll structul

orove soll nutrient

cycling.

Reduce costs.

By improving the solil we will
also increase crop and pasture
yield




Australian soll was once very fertile

Organic carbon levels were much higher
than they are now

In the 1840’s Strzelecki, collected soll
samples around Victoria, NSW a
Tasmania. The soil tests ranged f

6.38 % to 21.89% OC

Water holding capacity was muc
better than it is no

More nutrients were available.

Many solls now test
below 1% OC




Australian soll has been built by our
grasslands for over 30 million years.

Australia’s grasslands were
very diverse containing many
hundreds of grass and forb |
species as well as associate( |
animals, birds, reptiles

and Iinsect

and squatters.

The grasslands were the
foundation of Australian
agriculture for 150 years




What caused the
destruction of our

grasslands and soil??




e The early settlers had very
little understanding of the
Australian landscape and
associated grasslands.

Consequently most of the
grasslands were poorly

grazed and many of the RS
better quality species werejusegii

lost In the first 80 years of i - T s .
settlement. Sy | e

Australia’s soll also startei A\
to decline during this
period




In the 1860’s the Seis family were one of the ear
settlers in the Gulgong district

Merino sheep were
first run in 1862 and
have been continually
run until present day.

Wheat was first sown
In 1865

Horse teams were
used to sow wheat
until the 1920’s




Industrialized agriculture began
on Winona in 1934.

 Ploughing, sowing
and fertilizing wheat
destroyed Winona’
grassland and
contributed to soll

health decline - LRI !

erosion and salinity.” & "i) T "":, "
,_-;5,;;.:9;7 g ﬁ%) m——

The grasslands were %' s e

replaced with /

Introduced pasture

that required ever

Increasing levels of
fertiliser to maintain




Industrialized high input farming practices
From 1940 to 1978 we practiced the following

All sown to introduced pasture (sub
clover ryegrass, etc and regularly re-
sown)

Annually fertilized with super at

125kg/Ha

Ploughing and working soll to sow

crops

Set stock grazing

productive during this era




These high input methods were
costing us over

$80,000 annuallyzo11values)




High input, Industrialized Agriculture
started to crash on “Winona” during the
1970s

Fertiliser costs became too high
Cost of re-establishing pasture became too high

Rainfall no longer infiltrate

% 'r_.

Soll lost structure
Soil became acid
Salinity problems
Trees dying v ' &




How and why did | change??




Major bushfire 1979
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How did | change

Looked for low input agriculture methods.(1980s

Stopped using Superphosphate and insecticidaes

Focused on 100% ground cover.
Focused on restoring Winona to a grass
Started ‘time control grazing in 1990
Developed ‘pasture cropping’ in 1993

Combined ‘pasture cropping’ and ‘time control
grazing’




By using these two methods Winona we
restored to a grassland

Time Control Grazing
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Pasture Cropping




Winona Is now a restored native
grassland

 \Winona now has
over 80% native
plants containing
over 50 native

species of grass
and forbs.

e In 1980 it had
10% perennial

native plants and
60% weeds




We need our pastures to function like
grasslands with many diverse plant species

More efficient use of water

Drought tolerance

Lower fertiliser and
water requirements

Restore plant and
animal biodiversity

Build solil carbon

Create carbon sinks




Why restore the function of grasslands?

To create resilience In
Australian agriculture

Improve ecological functior

To build healthy carbon
rich soll

More Profit




How do we
restore the
function of a

grassland”
« Stop killing the perennial plants

Warrego summer grass March 2007

* Allow the species to grow that wish to grow.

 Allow nature to function as it was designed
e ‘Pasture Cropping’ & ‘Time control grazing’




The main problem with the way croy
are grown Is that the cropping
technigue destroys all pasture.

The pastur

IS then re-sown at large cost

There must be a better way




Pasture Cropping

What Is 1t??




“Pasture Cropping was invented and develog
In 1993 by Colin Seis and Daryl Cluft.




“Pasture Cropping”

IS a land management
technique where
annual crops are zero
tilled Into dormant

perennial grass «
grassland.

But it IS more than that




Pasture Cropping will:

* Produce crops for grain and/or grazing

o Will improve pastures by encouraging
perennial grass species and species dive

» Will improve soll health and increase soll
organic carbon.

» Will improve ecological function




February 2010




Yarrin Oats May 20:




Pasture Crop Into litter




Emerging Cro




10th September 20:




14th October 201




“Pasture Cropped” Echidna oats - 2Q@ain yield 3ton/Ha)










No Insecticide used , no Insect attac
crops and pastul

How??




Increase In insect numbers and diversity with

Increased grassland plants
(Elise Wenden October 2007)

e On WInona
Insects numbers
have increased by

600%

* Insect diversity
has increased by
25%

* We no longer
have Insect attac




1.

Insects

Insect attack in crops and
pastures can be controlled by
having more Insects.

Insecticides are not selective,

they also kill predators lik
spiders and wasps that wil
control insects naturally.

Insecticides will ultimately
lead to more Insects and
more Insecticides.



Soll Health




Living growing plants are the
drivers of soll health

 Plants add dead and
decaying material to
the soll, (roots and
surface litter) which
feed microbe

* Plants exude sugars
(exudates) into the
SOiI, Wh|Ch feed Photo Dr Christine Jones

microbes




There are more ways of supplying nutrie
to plants than applying fertiliser

 Myrorrhizal Fungi supply

P, N, trace elements and
water In return for root
exudates (sugars)

Protozoa and nematod
eat bacteria & fungi which

supplies N and other
nutrients

* Free living N fixing
bacteria supply Nitrogen




No fungicide used , no crop or past
diseas

How??




Soll foodweb analysis of Winona and
neighbour’s paddock

Winona Neighbour

Total fungi 364 Total fungi 42.1
Total bacteria 263 Total bacteria 74.9

Total protozoa 644 Total protozoa 1003
Total nematodes 12.4 Total nematodes 0.18

otal fungi increase 862%
‘otal bacteria increase  350%
otal protozoa increase 640%
otal nematode increase over 1000%




The difference In land management
techniques
Adjoining Paddocks March 2010

Conventional grazing
and cropping

Pasture Cropped and Conventional grazing
Time Control Grazed and cropping




* Winona's soil now has 204%
more organic carbon.

78% of the carbon is in stable
humic form & 21% labile C

 Has sequestered 46.7 t /Ha
of carbonl72 ton/Ha of CO2.

 Holds almost 200% more wate
(360,000 It /He

All of the soll nutrients including
trace elements have increased
an average of 172%

Eg. Calcium increase of 8166 kg/
or 277%

90.1 t carbon/Ha 43.4 t carbon/Ha




Soll Carbon and soil water storage

* An increase In soil organic
carbon level of 1% to a depth
of 30 cm can increase the
water holding capacity of
soll by an extra 168,000
liters/Ha. On every rainfall
event.

The Two previous paddocks

 Winona (Pasture Cropped)
360,000 It/Ha

e Adjoining (conventional)
188,000 It/Ha

« Difference 172,000 |t/Haf
extra water holding capacity

on every rainfall event

360,000 It/HA 188,000 It/Ha




Much of Australia’s original grassland soil had
soll organic carbon levels of 6-10%

Australia’s Grasslands would have stored over one
million liters/Ha on every rainfall event.




Sydney University research res

Winona 201Q  Peter Ampt)

Fence line comparisons of “pasture cropping” & time
control grazing compared to continuous grazing and
conventional cropping

Increase perennial grass by 82% compared to 1

Almost double soil organic carbon
Almost double nitrogen

Double soll microbial numbers
Better water infiltration

Better nutrient cycling

Double sheep numbers.




The latest data recently received in Novemi
2011 from CSIRO and NSW DPI

Fence line comparison
100 soill tests to 60 cm
Showed an increase
soll carbon of 160%

These results are similar to
previous data collected at
Winona by Sydney Uni.
and Dr Christine Jones




Winona annual costs (2010 costs)
From 1960- 1979

800 Ha: Single super @ 125kg/Ha and $510/ton  $51,000
Crop fertiliser 200Ha: MAP @ 100kg/Ha and $1000/620,000
Drench 4000 sheep x 6 times @ 20c/head  $4800

» Pasture establishment: 200Ha@ $30Ha $6000

o Annual cost $81800

From 198(-201(

« 800 Ha No pasture fertiliser $0

e Crop fertiliser 200Ha: MAP @ 30kg/Ha and $1000/ton $6000
e Drench 4000 sheep x 2 times @ 20c/head

« Pasture establishment $0

Annual Cost $7600

Annual saving $74200 or $92/Ha




Compared to previous high input
agriculture

Winona Is running more stock.

Wool quality is better. (40-50 n/k)

Wool vegetable matter is less. ( below 1% OM )
Crop yields are similar.

Do not drought feed she

Harvest and sell over 1000 Kg of native grass seed
Soll organic carbon levels are increasing

Soll Phosphorus, calcium, ph, magnesium and trace
elements are increasing

With over $60,000 less inputs and less lab










