THE UNIVERSITY OF

MELBOURNE

WHAT’S THE SCIENCE
BEHIND THE OUTCOMES?

Helen Suter, Thushari Wijesinghe, Brendan
Cullen, Hangwei Hu, Bill Malcolm, Alex
Sinnet, Rumesh Kombuge

School of Agriculture, Food and Ecosystem
Sciences, Faculty of Science

Western District: Graeme Ward, Brian Schuler
and Karinjeet, Simon Scott

% Dairy

Australia




&

*
2 g " ———
k V. Australian Government El:;?.lreht West Gippsland
7 e Departnwnt of Agriculture, ‘ Fundg Catchment Management Authority
Fisheries and Forestry Gippsland
B
CORANGAMITE CMA P/
-8 4
e vy on Glenelg Hopkins  sormener
MELBOURNE AR
Recent Work towongi-

Scaling out of successful multi-species pasture
management in rainfed dairy systems of southern Australia
to increase drought resilience at landscape and catchment
levels (DA, DAFF) (2022-2024) (Future Drought Fund Drought

Resilient Soils and Landscapes Program)
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Location of trial sites: 11 farms, 3 regions

Mundulla

Western Flat 4

Padthaway

¥

Naracoorte

ucindale

Edenhope

Casterton

Dairy
ustralia

Beulah
“ Birchip

Wycheproof,

Warracknabeal

ittle}Desert
ational Park

3" Horsham
#

Natimuk. = -
Laharum

Stawell
Zumsteins

Ararat

e Western District

Crossley.

Narrawong 9
land arrambool Camperdown 9

on

Port Fairy,

Peterborough

Chariton

St Amaud

Bendigo

Maryborough

Beaufort

Ballarat

&,

, S

sl 2
Barongaroék West"

Port Campbell

Shepparton

ot

Tatura

Epping

Biggara
Bruarong ;
9 Towong Upper:

Beechwortt ¥ Jindabyne
g Pericher Valle} Berridale

Benalla) Tallandoon

unt Beauty

5 Bombala
Harrietville

Om
Mount Buller &

Dargo

Newnc-ella Cann River

GooniNure 3 - | aes K"E‘S‘Qan,

e Entrance ;3

Paynesville

Cape Conran

Mocwell.

Yarram

Waratah Bay .

THE UNIVERSITY OF




Experimental Design

Details
Commercial farms
Paired paddock approach

Farmer management

Measurements
Pasture production, quality and composition
Soil carbon and nitrogen (deep cores)

Soil microbiology (deep cores)

Lti ' ’ ) . . . .
mutispecies ryegrass Soil moisture (real time, capacitance probes)
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Pasture production : Victoria

Autumn 2023 to Autumn 2024

Pasture production Average
(t DM /ha/yr) Annual annual Min
rainfall and Max
Region Site Ryegrass  Multispecies (mm) temp (°C)
Western Crossley 11.85 15.12 675 10, 19
Bitget Barongarook
g 15.35 18.22 714 7.5, 19
West
Gippsland  ["Niima North 13.09 12.69 1020 8.4, 19
Lilico 18.03 NA 1020 8.4, 19
\.
Newmerella 16.61 19.39 768 10, 21
Goon Nure 7.77 8.46 645 8.4,20
Waratah Bay 11.08 16.55 778 10, 19
NE Victoria |l Tallandoon 25.42 23.54 999 7.7,21
Bruarong 8.63 8.64 959 7.8,18
Biggara and
Towong 9.93 15.34 926 7.4,21
Upper

Key Findings

Climate a key driver
of production

Low inputs reduced
production

Other factors can
influence
differences seen

No loss in annual
production if inputs
the same
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Chicory

Pasture production:

Multispecies, Gipps

Ryegrass, Western District ' R ______ Multispecies, Western District
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Pasture quality : crude protein (Victoria)

Crude Protein- NIR %

30

25

20

15

10

2

2022

Dairy
Australia

Spring |[Summer Autumn Winter

2023

Gippsland

Spring |Summer Autumn}Summer

2024

Flooding

2023

Autumn  Winter

Morth East

Spring [Summer Autumn

2024

2022

H Multispecies Ryegrass

Winter |Spring |Summer Autumn Winter Spring |Summer Autumn

2023 2024
Western District

THE UNIVERSITY OF

MELBOURNE



Pasture composition : maintaining diversity

 Above and
below ground
competition

Ryegrass monoculture Multispecies
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Pasture composition : Barongarook West
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Key Findings

« Variationin
composition of
mix over time

 Across Victoria
similar
patterns

Note: May 2024

production < May
2023
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Soil moisture : Barongarook West

Ryegrass
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Soil moisture : Barongarook West
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Soil moisture : Barongarook West

Volumetric soil moisture {%v/v)
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Key Findings
* Greater soil moisture taken from multispecies pasture soil at depth in late-autumn
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Soil moisture : Barongarook West

Multispecies
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Soil carbon : Victoria
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Key Findings

Carbon
decreases with
depth

Affected by
climate

No difference
between pasture

types
Pattern for

nitrogen the
same
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Total C (%)

Soil carbon : Victoria
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Key Findings

No difference between pasture types
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Soil health : Victoria - biological abundance

Bacteria abundance (copies g-1 dry soil)
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Fungal abundance (copies g-1 dry soil)
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Key Findings
* Differences with
depth

* Nodifference
between pasture

types
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Soil health : Victoria - biological diversity
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Key Findings
 Differences with
depth

* No difference
between pasture

types
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Key insights

Q: Are there benefits of using
multispecies pastures for dairy
production compared to ryegrass
monocultures?
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Pasture production
Annual benefits with
multispecies
Seasonally influenced

Extended season

Reduced N = reduced
production

Pasture quality

CP often better,
particularly when more
valuable

Soil Carbon and Nitrogen
No evidence of changes -
requires much longer time

Traditional systems high C
(3-4%)

Soil health

No evidence of changes —
both high organic matter
systems
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Take Home messages from research findings

* Benefits from multispecies
pastures evident (drought
resilience)

* Diversity maintenance challenging
— consider seed mix

* Longer-term studies required to
test soil and ecosystem service

Ryegrass monoculture Multispecies outcomes
Future Drought Fund Long-term trials
project Feed 365 enables agronomic
measures from three farms (led b
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Thankyou

Helen Suter,
helencs@unimelb.edu.au
Ph: 0438 456 602

Thushari Wijesinghe
dona.wijesinghe@unimelb.edu.au
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