Building
Landscape
Resilience

Land management fostering pollinator habitat
and ecosystem health
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Introductions
Name,

Brief property description
(size, location)

What are you hoping to learn
today?

What are pollinators and why are
they important?

What can pollinators do for us on
the farm?

How can we foster pollinators
through design and management?

Questions - anytime!
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Introductions

25 years industry experience

» Cattle, sheep, horses, poultry, dairy,
horticulture, viticulture

» 15 years State and Local Government
» Currently farming in Willowmavin (near Kilmore)

» Plan-it Rural - supports new and existing farmers
and landholders realise their farming and land
management ambitions

i

Our Team

Plan-it Rural unites a like-minded team with nearly forty years of applicable
industry experience and a shared passion for ethical and sustainable rural and
regional development.

» Whole Farm Planning
» Regulatory support

» Tree Change Coaching
>

Peri-urban planning scheme audit - new
publication on website
www.planitrural.com.au

» PhD student with Deakin University Centre for
Regional and Rural Futures

» Regenerative Agriculture Systems

Linda Martin-Chew Annemaree Docking

B.Sc (Ecology), Master of Arts (C¢ ity D P t) B.Applied Science (Agriculture); Diploma of Carbon Management; Permaculture Design
Certificate



http://www.planitrural.com.au/

Introductions

Name,

Brief property description
(size, location)

Key question you want
addressed today?




What is pollination?
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What is pollination?

Self pollination Cross pollination

a) Autogamy b) Geitonogamy C) Xenogamy
Pollen transfer Pollen transfer between Pollen transfer between flowers of
within one flower flowers of one plant individual diffrent plant individuals/varieties

Source: www.embibe.com

Ecosystem Service




What are ecosystem services?

06 Te |
. cultural - provisioning NS . | regulating
services ~ services === (0 services
Recreation and Food Climate
tourism Water Natural hazards regulation
Aesthetic values Raw material Purification and
Inspiration Medicinal resources detoxification of water,
Education and B air and soil :
research — — Water / water flow
Spiritual and religious Clonaic Iepoutces regulation
experience Erosion and soil fertility
%:tural identity and regulation
itage Pollination
Mental well-being % supporting st arcl clocnes
andheath  files? services syt
Peace and stability ’
Ecosystem process
maintenance

Lifecycle maintenance

Biodiversity maintenance
and protection

Fiaure 1: Ecosvstem services and related aoods (adanted from multinle sources includina the Millennium Ecosvstem

Source: www.iucn.org




- POLLINATION
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Self-Pollination | Cross-Pollination
(Autogamy) (Xenogamy or Allogamy)
i V 1
Abiotic Agencies
1. Anemophily (Wind) Biotic Agencies
2. Hydrophily (Water)

Jr

‘Cantharophily Phalaenophily Mellitophily Psychophily Malacophily Ornithophily Chieropterophily Myrmecophily
(Beetle) (Moths) (Bees) (Butterflies) (Snails) (Birds) (Bats) (Ants)
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Why are pollinators
important?

>

“Pollinators such as bees, birds
and bats affect 35 percent of the
world’s crop production,
increasing the outputs of 87 of
the leading food crops
worldwide, plus many plant-
derived medicines for the world’s
pharmacies. Pollinators
contribute significantly to human
health; pollinator dependent
crops supply major proportions
of micronutrients. In terms of
ecosystem health, approximately
90 percent of wild plants rely on
pollinators that support wider
biodiversity.”

Source: FAO

Our World
How dependent are foods on pollinator insects?

No dependency
Yields are not affected
by pollinators

g Cereals: wheat, maize, rice, sorghum, barley, rye, millet, oats

’ Roots and tubers: cassava, potatoes, sweet potatoes, carrots

A, Legumes including lentils, peas, chickpeas

’ Fruit and veg including bananas, pineapples, grapes, lettuce, pepper
q Sugar crops: sugar cane and sugar beet

Also includes: areca nuts, asparagus, cabbages, castor oil seed, cauliflower, chicory roots, dates, garlic,
hazelnuts, jojoba seeds, leeks, olives, onions, pistachios, quinoa, spinach, taro, triticale, walnuts, yams.

Little dependency & Fruit and veg including oranges, tomatoes, lemons, limes, papayas
Yield reduction of 0% to 10%

without pollinators h Oilcrops including palm, poppy seed, linseed, safflower seed

’ Legumes including beans, cow peas, pigeon peas

w Groundnuts

Also includes: bambara beans, chillies, grapefruit, persimmons, string beans

Modest dependency ,ﬁ? Oilcrops including sunflower seed, rapeseed, sesame, mustard seed
Yield reduction of 10% to 40%

without pollinators d Soybeans
‘ Fruits including strawberries, currants, figs, gooseberries, eggplant
@ Coconuts and okra
$ Coffee beans

Also includes: broad beans, karite nuts, seed cotton

High dependency 6 Fruits including apples, apricots, blueberries, cherries,

Yield reduction of 40% to 90%
without pollinators mangoes, peaches, plums, pears, raspberries

(’@ Nuts including almonds, cashew nuts, kola nuts

@& Avocados

Also includes: cucumber, buckwheat, nutmeg, anise, fennel, coriander

Essential . Fruits including kiwi, melons, pumpkins, watermelons
Yield reduction greater than
90% without poliinators «‘ Cocoa beans

%Brazil nuts

Also includes: vanilla, quinces
Marcelo Aizen et al. (201%) and Alexa a-Mari. i (200

Sources: M 2 d Alexanc Aa et al. (2006). lcons sourced from Noun Project.
Our'WorldinData.org - Research and data to make progress against the world's largest problems. Licensed under CC-BY by the author Hannah Ritchie.
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Climate change

Habitat fragmentation by urbanisation and farming
practices

Reduced forage plants in modified landscapes
Monocultural approaches to crop production
Colony collapse

Pesticide use - specifically neonicotinoids

Pest and disease

rten

CO; mixing ratio (ppm)

Carbon dioxide (CO;)
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Varroa mite -
current outbreak

Varroa mite (Varroa destructor) was detected in
two of six sentinel hives at the Port of
Newcastle on Wednesday 22 June 2022.

The detection was the result of routine
surveillance on sentinel hives by NSW Bee
Biosecurity Officers.

The red represents the 10km eradication zones
where honeybee hives will be euthanised.

The purple shows the 25km surveillance zones,
where officials are monitoring and inspecting
managed and feral honeybees to limit the
extent of these incursions.

The yellow represents the 50km biosecurity
zones and beekeepers within that area must
notify NSW DPI of the locations of their hives.




Pollinator friendly
practices

» High complexity (diversity,
heterogeneity) of habitats
(different types of habitats).

» High habitat quality (not only
natural).

» Low or no presence of pesticides.

» High within-field plant
biodiversity (e.g. having
abundant and diverse plants)

Source: www.fao.org




Pollinator friendly examples

EXAMPLES OF POLLINATOR-FRIENDLY PRACTICES/LANDSCAPES: A) WEEDS CLOSE TO NATURAL FIELDS
IN SWEDEN; B) GOATS WEEDING THE COFFEE FARM INSTEAD OF USING MACHINES IN BAHIA, BRAZIL;
C) NATURAL AREAS CLOSETO GUARANA PLANTATIONS IN AMAZONAS, BRAZIL; AND D) SMALL FARMS

IN COLOMBIA.

© G. Anderson
© S. Stolze

®J. Palacio

© T. Mahlmann

Source: www.fao.org




Pollinator unfriendly examples

EXAMPLES OF POLLINATOR-UNFRIENDLY PRACTICES/LANDSCAPES: A) MONOCULTURE FIELDS IN
FRANCE; B) GRASS AREAS IN COLOMBIA WITH LOW DIVERSITY; C) MONOCULTURE OF A CORN FIELD
IN NEBRASKA, UNITED STATES; AND D) SUNFLOWER MONOCULTURE IN ARGENTINA.
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@ J, Palacio

Source: www.fao.org



The three strategies

» Keep the natural habitat
you already have.

» Enhance and extend
habitat - in both
indigenous and modified
land uses.

» Reduce the use of
pesticides.

» Reference: ,
www.pollinator.org/pollinator.org/assets/generalF
illes/LandManagerGuide.Ontario.Farms.FINAL.PDF



http://www.pollinator.org/pollinator.org/assets/generalFiles/LandManagerGuide.Ontario.Farms.FINAL.PDF

Keep the natural
habitat you already
have

» Redefining what is a weed?

» As simple as leaving flowering
plants uncut in a lawn or pasture
can provide additional pollinator
forage.

» Understand your existing farm habitat
and ecosystems:

» Power of observation
» Improve plant identification skills

» Understand the local plants that
feed and support pollinators
common to your area

» Ecological Vegetation Classes

» Production systems and plants

Assessing appropriate grazing times to
allow flowering of forage plants.

Foster diversity in productive and
natural ecosystems




Enhance and
extend habitat

» Targeted introduction of forage
and habitat species for
pollinators

» Remember diversity in habitat
restoration will foster diversity
in pollinators too!

» Traditional concepts of tree
plantings, shelter belts and
conservation areas

» Also be in the form of highly
diverse grasslands and well
managed grazing regimes

» Increased livestock health,
welfare and productivity

» Greater soil health and
microbiological diversity
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Enhance and
extend habitat

C~TTLE | ~PD

» Connectivity and biolinkages

» Builds climate resilience by offering
migratory connection for flora and fauna

» If done well, can network entire
communities and landscapes to larger
biodiversity assets

» Creates additional ecosystem services
through habitat support for not only
pollinators, but other beneficial insects,
animals and birds

» Assist with addressing soil degradation and
erosion by slowing wind and water speeds

.
¢ ¥ AOAVA AR VAT AT AV AVAV AV AV AV AT AV AYAVAVAYAVAYAYA




Enhance and
eXte N d h d b] tat Land class fencing allows you to better

manage the different areas of your property.

» Land Classing

» Grouping like with like for
ease of management

» Aspect
» Topography
» Soil Type

» Special consideration
areas -

» Water logging
» Salinity
» Erosion

» Resource ; : . :
http://vro.agriculture.vic.gov.au/dpi/vro/vrosite.ns
f/pages/soil_health_land_class



http://vro.agriculture.vic.gov.au/dpi/vro/vrosite.nsf/pages/soil_health_land_class

Reduce the use of pesticides

Understanding the ecosystems
you operate in

Use management systems
rather than chemical
interventions

» Systems thinking approach
to farm and land
management

Use of pesticides only when
other solutions have failed

Reduce amounts required
through targeted application
processes

» Cut and paint

» Specialist equipment
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Management systems
that can bring these
ideas together

Regenerative Agriculture
Agroecology
Permaculture Design

Savory Holistic Management

» And many others, but we will
touch on today in the pollinator
context.




Regenerative Agriculture

KEEP SOIL MINIMIZE MAXIMIZE
COVERED SOIL DISTURBANCE CROP DIVERSITY

MAINTAIN LIVING INTEGRATE
ROOT YEAR-ROUND LIVESTOCK

Source: coolfarmtool.org/2020/12/regenerative-agriculture-and-climat




Agroecology

“Agroecology is a holistic and
integrated approach that
simultaneously applies ecological and
social concepts and principles to the
design and management of
sustainable agriculture and food
systems. It seeks to optimize the
interactions between plants, animals,

FIGURE 2 - FAOQ'S 10 ELEMENTS OF AGROECOLOGY
(Source: FAC, 20718a)

Diversity Co-creation Synergies Efficiency pecycling humans and the environment while
ot also addressing the need for sociall
equitable food systems within whic
people can exercise choice over what
they eat and how and where it is
produced.”
Source: www.fao.org
Resilience Hurman and Culture and Responsible Circular and Applymg eCOlogical processes to
social values food traditions Eovernance solidarity economy agricultural SyStemS.

Source:CSIRO



Permaculture Design

Fermaculture Ethics
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Savory Holistic Management

Q Holistic

Holistic Management® Framework

Statement of Purpose
Decision Makers Resource Base Money
Quality of Forms of Future Resource
Life Production Base
\ Community ™, Water Mineral Energy
~-Dypamics .~ Cycle Cycle Flow
Human [ Technology Rest Fire Grazing Animal  Living ™, | Money &
Creativity Impact * Organisms Labor
Cause & Weak Link  Marginal Gross  Energy/M Sustainability Society &

Effect *Social Reaction Profit oney Gt
*Biological Analysis ~ Source &
+Financial Use
Learning & Organization & Marketing Time Stock Cropping Buming  Population
Practice  Leadership Density & Management
Herd
Effect
Financial Land Gz
Planning Planning Planning
{9 Plan ’\
Feedback Loop (assume wrong)

Replan Monitor

Q‘ Control '

© 2006 Holistic Management International




“Human beings have fabricated
the illusion that in the 21st
century they have the
technological prowess to be
independent of nature. Bees
underline the reality that we are
more, not less, dependent on
nature’s services in a world of
close to 7 billion people”

- Achim Steiner,
Executive Director UN
Environment Programme (UNEP)




Questions?




