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Enhancing
Biodiversity

The role of native insectary
plants and their contribution to

conservation biological control
In vineyards

Ways to build resilience and stability into vineyard
agroecosystems using native insectary plants

Mary Retallack, from The University
of Adelaide and Retallack Viticulture,

highlights the preferred attributes
of native insectary plants for use in
Australian vineyards. This is the second
in a series of articles that will provide
practical insights for growers.

Introduction

In my previous article (October 2018
issue, ‘The importance of biodiversity
and ecosystem services in production
landscapes’) I explored the benefits of
biodiversity enhancement, the role it
can play in enhancing resilience and
stability in production landscapes, and
the contribution ecosystem services
make towards ‘provisioning’ and
‘regulating’ services. Insectary plants
are valued for their capacity to provide
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‘provisioning’ services such as shelter,
nectar, alternative prey/hosts and pollen
to nourish and extend the presence of
predatory arthropods, which in turn
provide ‘regulating’ services via the
biocontrol of vineyard pests.

‘ ...the incorporation of
native plants is a fantastic
way to tell our unique
Australian story to
international consumers
by utilising our natural
assets to stand out in a
crowded marketplace

www.winetitles.com.au

Conservation biological control involves
the implementation of practices that
maintain and enhance the reproduction,
survival, and efficacy of natural enemies
of pests (Barbosa 1998, Begg et al. 2017,
Fiedler et al. 2008). Relatively little work
hasbeen done on the use of specific native
plant species in the field of conservation
biological control within Australia.
However, the body of knowledge is
steadily increasing to provide innovative
and practical solutions for wine growers.

A recent study identified associations
between three native insectary plants
and predatory arthropods in and

AT A GLANCE

e Insectary plants provide ‘SNAP’, an
acronym that refers to shelter, nectar,
alternative prey/hosts and pollen
which is needed to nourish predatory
arthropods and parasitoids and
enhance their presence in vineyards.
In turn, they provide free biological
control of pests.

e Native plants are naturally adapted
to Australia’s dry climate and are
consistently reported as having a
low occurrence of pests and high
occurrence of natural enemies.

e The majority of predators that attack
crop pests are native species and
an increase in predators is reported
where there are stands of native
vegetation adjacent to crops.

e |t is anticipated that biological pest
control can be enhanced in vineyards
by planting native insectary plants,
which would reduce insecticide
inputs, and enhance biodiversity and
resilience.
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around vineyards. In this article we
will introduce these insectary plants
and highlight the preferred attributes
sought to maximise the likelihood they
will contribute towards conservation
biological control. In latter articles I will
present case studies of the ways growers
have incorporated native insectary plants
and the types of predatory arthropods
observed in association with these plants.

Preferred attributes of
insectary plants

Careful screening of insectary plants
is important to ensure success.
Insectary plants need to be attractive to
predators and be easy to establish and
maintain, without actively competing
with grapevines or providing breeding
sites for pests. A range of attributes
is important. For example, flower
colour may impact on attractiveness
to different predators and parasitoids.
A parasitoid wasp, Trichogramma
carverae, is reported to associate with
white flowers of alyssum to a greater
extent than other colours of the same
cultivar (Begum et al. 2004). As a
general rule, it is suggested that growers
focus their efforts on selecting insectary
plants that provide multiple benefits
(Fiedler et al. 2008).

Attributes to consider are:

1. Plantspeciesthatarenativetothelocal
area, naturally adapted and suitable
for use in and around vineyards,
with little or no additional inputs
(irrigation or fertiliser) required:

o selectplants that are commercially
available, or easy to propagate
from seed, cutting or by division

e easy to manage

o overlap in their flowering times
to collectively provide SNAP
resources throughout the year.

2. A diversity of plants types,
representing different functional
groups, morphology and strata.
Considerations for flowers include:

o size — an abundance of smaller
flowers is preferred, otherwise
bees may deplete the available
resources if only larger flowers
are present

o shape and accessibility of
floral resources — depth and
width; some flowers are ‘buzz
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pollinated” and their resources
can only be accessed by native
bees, or the nectar from long,
narrow flowers may only be
accessed via species with long
mouthparts i.e. butterflies

o Seasonality — a long flowering
period is preferred.

3. Plants that are attractive to natural
enemies:

o that provide provisioning
services for beneficial arthropods
at key times in their lifecycle

o the timing of pollen and nectar
production  coincides  with
the needs of predators and
parasitoids and especially during
spring/summer when biocontrol
is critical

o plants that prolifically produce
pollen and/or nectar.

4. Plants that do not harbour

herbivorous pests.

Why choose native plant
species?

Exotic insectary plants

Exotic insectary plants such as
buckwheat (Fagopyrum esculentum),
a native to Asia; alyssum (Lobularia
maritima), a native to the
Mediterranean and Southern Europe;
and phacelia (Phacelia tanacetifolia),
a native to California, have come to
dominate the literature (Fiedler and
Landis 2007a). They are frequently
used outside their natural ranges. Even
though these plants are recognised for
their superior provisioning services
elsewhere, their performance when
used locally has been variable due to
Australia’s dry conditions (Thomson
and Penfold 2012). Similarly, it has
been reported that the presence and
longevity of light brown apple moth
(LBAM), Epiphyas postvittana, may be
boosted in the presence of buckwheat
(Begum et al. 2006), so its use may be
counterproductive in some situations.

Native insectary plants

We have sought to broaden the suite
of insectary plants available for use
in Australian conditions. In addition
to their capacity to provide ‘SNAP’,
native plants are preferred for the
following reasons: 4
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Figure 2. Rose bushes have been traditionally used at the end of strainer posts and offer no intrinsic benefit (a) C.A. Henschke and Co. have incorporated
Christmas bush at the end of their strainer posts (b,c) and it is suggested that the use of native plants may be a better alternative.

o they are naturally adapted to

o an increase in predators is reported

Australia’s climatic conditions and
have a lower requirement for water
and nutrients (Pandey et al. 2018)

o the majority of predators that
attack crop pests are native and are
associated with native plants (Gagic
et al. 2018)

where there are stands of native
vegetation adjacent to production
landscapes (Landis et al. 2005,
Landis et al. 2000, Parry et al. 2015)

o native evergreen woody plants

provide resources throughout the
year and help to fill a ‘resource
gap’ when deciduous plants such

as grapevines enter dormancy

over winter

they have minimal recurring costs
once they are established and many
species will persist for many years,
in contrast to annuals or biennials
which require regular re-seeding
(Fiedler et al. 2008).
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o they provide a range of additional
ecosystem service benefits such as
biodiversity enhancement, weed
suppression, soil stabilisation,
incorporation of organic matter,
improvement of soil structure and
water infiltration (Penfold 2010).

Moreover, native perennial woody
plants and ground covers may be more
compatible with crop management than
exotic annuals (Daane et al. 2018, Pandey
et al. 2018). It is anticipated that enhanced
biodiversity should increase the overall
resilience of the system and also buffer
against the possibility of exotic plant
and arthropod species invading and
dominating the localised area.

Native insectary plants

Three candidate insectary plants —
Christmas bush (Bursaria spinose);

prickly  tea-tree  (Leptospermum
continentale); and wallaby grass
(Rytidosperma ssp.) — were selected

for assessment based on their attributes
and the availability of established plants
adjacent to or in vineyards located in the
Barossa and Adelaide Hills wine regions.

Perennial evergreen woody native
plants

Christmas bush (Figure la, page 32)
and prickly tea-tree (Figure 1b) are both
erect, evergreen native shrubs that grow
from one to four metres tall and are
commonly found throughout southern
and eastern Australia. They have an
abundance of small white flowers,
which provide both pollen and nectar
and attract a wide range of predators.
Christmas bush typically flowers from
late spring until late summer and the
prickly tea-tree flowers from early spring
to late summer.

Perennial native wallaby grass

Wallaby grasses are erect, perennial
grasses with fine leaves and distinctive
white, fluffy seed heads when mature
(Figure 1c). They grow from 30 to 80cm
depending on the species and flowering
occurs in late spring and early summer.
Wallaby grasses grow actively during
the spring and enter dormancy when
conditions dry out in summer (Penfold
and McCarthy 2010). Rytidosperma ssp.
have a similar distribution to Christmas
bush and prickly tea-tree, and are known
to support the presence of a range of
predatory arthropods including brown
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lacewings, wolf spiders, ground beetles
and parasitoids (Danne et al. 2010,
Penfold and McCarthy 2010, Wood
et al. 2011).

Different Rytidosperma ssp. can be
selected in response to specific tolerance
to wet sites, drought, heat, frost, acid
soils, or low growing habit for use under
perennial crops (Prescott 2016). Six
species of wallaby grasses were assessed
comprising common wallaby grass
(R. caespitosum), brown-back wallaby
grass (R. duttonianum), copper-awned
wallaby grass (R. fulvum), hairy wallaby
grass (R. pilosum), slender wallaby grass
(R. racemosum), and small-flowered
wallaby grass (R. setaceum). Other plants
that may provide insectary benefits.

A number of candidate plants suited
for use in the Adelaide Hills and/
or Barossa were also identified via a
desktop review as having the capacity
to provide insectary benefits and may
hold widespread appeal including wild
rosemary (Dampiera rosmarinifolia),
dryland tea tree ‘Moonah’ (Melaleuca
lanceolate),  clasping  goodenia
(Goodenia amplexans), hop goodenia
(Goodenia ovata), cut-leaf goodenia
(Goodenia  pinnatifida), common
boobialla, desert hakea (Hakea
mitchellii, Myoporuminsulare), creeping
boobialla (Myoporum parvifolium),
sticky boobialla (Myoporum
petiolatum), long-leaved bush-pea
(Pultenaea daphnoides), twiggy bush-
pea (Pultenaea largiflorens), blue-rod
(Stemodia florulenta), fairy fan flower
(Scaevola aemula), as well as Acacia
ssp., Eucalyptus ssp., Lomandra ssp.

It is also reported that the longevity
of parasitoids which predominantly
feed on nectar (Gillespie et al. 2016,
Gurr et al. 2017) are significantly
enhanced by Australian natives
including coastal rosemary (Westringia

fruticose), creeping mint (Mentha
satureioides), crimson bottlebrush
(Callistemon citrinus), tea-tree

(Leptospermum cv. ‘Rudolph’), grevillea
(Grevillea cv. ‘Bronze Rambler’), creeping
boobialla (Myoporum parvifolium),
and austral trefoil (Lotus australis)
(Pandey et al. 2018).

Other plants identified for their
insectary benefits in vineyards include
straw wallaby grass (Rytidosperma
richardsonii), windmill grass (Chloris
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truncate), creeping saltbush (Atriplex
semibaccata) and lagoon saltbush
(Atriplex suberecta) (Danne et al.
2010). A broad range of native plants
selected from local ecological vegetation
communities have also been recently
utilised in on-ground trials in Victoria
(Thomas 2017). All species should be
matched to the site requirements and
trialled prior to broader scale use. A
diversity of appropriate insectary plants
is encouraged.

Manipulating the structure and
habit of insectary plantings

It may be possible to manipulate the
flowering time, structure and habit of
insectary plants. For example, some
woody plant species can be pruned or
hedged to manipulate the density of
flower clusters or encourage a compact
habit. In the case of Christmas bush
this may provide a suitable alternative
to roses and other introduced plants
that are often planted at the end of
strainer posts in Australian vineyards
and offer no intrinsic benefit. Moreover,
the incorporation of native plants is a
fantastic way to tell our unique Australian
story to international consumers by
utilising our natural assets to stand out
in a crowded marketplace.

Similarly, the mowing of grass swards
can be used to manipulate the timing
of flowering and the provision of pollen
for predators such as predatory mites

s GRAPEGROWING S

(Smith and Papacek 1991). Mowing of
alternative rows in preference to all rows
can be used to retain habitat and shelter
for predatory insects and spiders that live
and reproduce in long grass (Bernard et
al. 2006, Wood et al. 2011). Similarly,
grasses can be slashed to a minimum
height of 10cm to preserve habitat.
Kneed wallaby grass (Rytidosperma
geniculatum) will grow to a height of
30cm (Chivers 2018) and may be suitable
for use under vine and in mid rows,
without the need for slashing. A mix
of Rytidosperma ssp. can be selected to
suit the local conditions, based on the
performance required.

Conclusion

The native insectary plants assessed in
this study were not found to be breeding
sites for economically damaging
vineyard herbivores and are not
considered a threat when planting them
in or around mature vineyards. They
supported populations of predatory
arthropods throughout the year.
Vineyard managers are encouraged to
explore the use of Christmas bush,
prickly tea-tree and wallaby grass as
insectary plants, as well as other local
species, in their vineyards. The use of
insectary plants should help winegrape
growers produce grapes with lower
insecticide inputs, while enhancing
the biodiversity and resilience of their
vineyards. The featured insectary
plants can be planted virtually

wherever winegrapes are grown. In
addition, the results of this study may
be applicable to a range of Australian
crop production landscapes.

‘ The use of insectary
plants should help
winegrape growers
produce grapes with
lower insecticide
inputs, while enhancing
the biodiversity and
resilience of their
vineyards.
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