Improving farm integrated pest management
through biodiversity
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Topics

A bit about beneficial insects - handout

What is an insectary anyway?- handout

Multiple benefits of planting an insectary

Useful links (research) -handout

* What should | plant?

Pretty flowers!

* Monitoring results from our demonstration sites
* Cost/benefit of ladybirds
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Key beneficials
Ladybirds- both adults and larvae are generalist predators. Adults require nectar.
Lacewings- green lacewing adults feed on nectar, pollen, aphids and honeydew, larvae feed
on thrips, mites, LBAM eggs and larvae and mealybugs. Brown lacewing adults and larvae
are also generalist predators. Green lacewings prefer large shrubs and trees. Brown
lacewings prefer native grasses.

Spiders- generalist predators that live in both plant canopies and ground dwelling

Parasitoid wasps (ie Trichogramma)- parasitise caterpillars and aphids. Some are egg
parasitoids. Require a nectar source.
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Key beneficial- an example

Hoverflies- adults feed on nectar before females lay eggs near aphid populations. The larval
stage are predatory.

So, attracting hover flies in abundance = nectar producing flowers, ideally in early spring
and summer just before the warmer weather leads to aphid incursions.

A secondary ecosystem service benefit is they are also pollinators
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Research Links: (I can email these links, just ask!)
Viticulture in SA

TOP PICK:
http://www.viti.com.au/pdf/Rmjr0811VineyardBiodiversi i INAL.pdf

https://www.treesforlife.org.au/sites/default

%20by%20Design%20(SARDI).pdf

CSIRO Pest Suppressive Landscapes:
http://www.nipi.com.au/research/pest-suppressive- [

Cropping and Pastures:
https://grdc.com.au/Resources/Factsheets/2014/05/Pest-Suppressive-Landscapes-fact-sheet

https://grdc.com.au/Research-and-Development/GRDC-Update-Papers/2013/07/Landscape-and-
weed-influence-on-pest-and-beneficial-insect-populations




Insectaries

An area planted with year round flowering plants to provide shelter, pollen and nectar
for natural populations of beneficial invertebrates.

Overwintering habitat
Ground habitat (mulch, rocks etc)

Native bee habitat & nesting substrate
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The multiple benefits of having native vegetation
on your farm

Pollination \

* Habitat and food source for insects
Shelterbelts/Windbreaks Freshcare
Perennial groundcover

Filtration services along drainage lines

Biodiversity values (consider offsets in planning applications)
* Meet obligations in Environmental Assurance programs

in; EnviroVeg

z.'éPaumilﬂgh

Where can you plant an insectary?

Grasses under vine or inter-row, end of row strainer posts
Surrounding a dam

Land class zoned unsuitable for production

Garden beds

Containerised gardens
Headlands, buffers and riparian zones
Re-vegetated shelterbelts- add lower story shrubs
Embankments and erosion prone areas
- with careful planning and
- suitable species
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Where can you plant an insectary?

Top (left to right): Werribee vegetable farm, embankment adjacent to dam wall: strawberry farm planting close to dam
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Werribee South Farm M, April 2021
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Top (left to right): Acacia brownii, (prostrate heath wattle), ica (basalt daisy), Di idney weed),
Carpobrotus rossii (pigface)

Top (left o right): (woolly tea-tree), ic lace flower), Dinella
anther flax ily)
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Westringia fruticosa- great hedge plant. Observed with
ladybirds and hover fly abundance
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Monitoring results over three seasons
(Nursery, vineyard, orchard, strawberry)
Monitoring analysis undertaken by Dr Linda Thomson
(Melbourne University)

In total, 97,000 invertebrates from 66 groups were

counted, however the focus was on ‘beneficial species’

that reduce pest abundance:

* The abundance of ladybirds increased by a factor of

five

Over 12,000 parasitoids collected. Abundance trebled

over 3 seasons

Four times as many lacewings

Beetles: Australia wide there are 117 families. We

collected five and a half thousand beetles from 26

families. More families added to the list each year.
Beetle functions include predation, pollination and

Strawberry springs: March 2019 trapping- 221 .

ladybirds in insectary and existing windbreak area. recycling.

Traps were out for 7 days. Flowered for the fistyear  » Predatory bugs- an increase of four times

since planting in 2016. Rove beetle numbers doubled
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Back of the lope fi ial benefit of ladyk les *2017
(based on sticky trap data which is only a proportion of what is actually present!
Year1 Year2 Year 3 #traps
Nursery 4 3 7 2% %
Vineyard 2 198 189 413 120
Orchard 46 345 325 716 108
Strawberries 72 614 451 1137 120
2% 4aa
2290/444 51B/trap

10 traps across x 6 down
Sticky trap is 10cm x 17cm = 1m coverage (60 traps)

Think of this as 1m
vegetation (flat)

60 traps x 5LB/trap=300LB for every metre of flowering vegetation over Spring/Summer. OR
300LB x $1.10/LB = $330 ecosystem value

Multiply this by the area you have flowering vegetation and the benefits increase
significantly.

Cost to plant 1 m vegetation ($6 (2 small shrubs), $6 tree guards, $10 fencing/m, $30/hr
maintenance = $52/m). Add in all the other beneficial insects also using the vegetation for
nectar (hover flies, lacewings, parasitic wasps), each is also consuming pest insects.
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A fully grown larva consumes about 50 aphids per day. An adult female eats
more than 100 aphids before she is ready to lay eggs. A ladybird will consume at
least 2400 aphids during her life-span, about one to two months.

300 LB x 2400 aphids = 720,000 aphids eaten

w7 )
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Observations
Seasonal conditions throughout the monitoring season
influence the abundance of beneficial insects so using
sticky traps to demonstrate increases is difficult due to
these fluctuations
Overall, regardless of the seasonal conditions, there is
certainly a diversity of beneficial insects to predate on
pest insects
Itis this diversity that will help with the resilience of the
farm during seasonal variations.
Farm management practices do have an impact on
beneficial insects
Increased pest control is a tangible and measureable
benefit of biodiversity
Having an insectary as stable habitat offers resilience
against these input practices and allows beneficial
populations to bounce back quicker
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What next?

Feedback from growers that better maintenance of the channels across Werribee
South is desirable. This would reduce the host weed burden and offer an opportunity
to plant with nectar species AND filtration species to catch sediment runoff from
adjacent crops.

Freshcare Environmental- Chapter E6 Water
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Farm Biodiversity Plan
To support growers wanting to promote biodiversity objectives in their environmental
assurance programs, a basic farm biodiversity plan template and tutorial is available.
Feedback is always sought to improve the user-friendliness of the template!

https://www.ppwcma.vic.gov.au/priorities-projects/sustainable-agriculture/farm-

biodiversity/

Freshcare i |- Chapter E7 Biodi ity
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