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Outline

 Introduction to habitat management
e Some examples from our research

 Implications for ecological pest management



Annual Crop Landscapes

* Intensively Cultivated =
Highly disturbed

e Result

— Resources for herbivores
are highly concentrated

— Natural enemies are
uncoupled from non-host
resources




Natural Enemies May Require:

e Food

— Pollen
— Nectar
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e Shelter

— Overwintering sites
— Moderate microclimates
— Refuge from tillage, pesticides etc.

 Hosts/Prey
— Primary
— Alternate



Habitat Management

Provide habitats to improve availability of the
resources required by natural enemies.

Landis, Wratten and Gurr 2000 Annu. Rev. Entmol.



Examples of Habitat Management

* Dolichogenidea tasmanica, a parasitoid,
controls lightbrown apple moth in vineyards,
Australia, New Zealand

« Syrphid flies, predators, control aphids in
lettuce, California

» Conservation Biological Control. Pedro Barbosa

 Ecological Engineering for Pest Management: Advances in Habitat Manipulation for Arthropods.
GM Gurr, S D Wratten, MA Altieri



Carabids as Generalist Predators




Manipulating Carabid Density
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Pupal Consumption
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Number of Beetles (sgrt transformed)

Four most predominant beetle species: P. melanarius, P

chalcites, P. lucublandus, P. permundus
Menalled et al. 1999. BioControl. 43: 441-456




Carabid Refuge Strip Experiment




Carabid Species Richness

B Species Richness

1996 1997 1998 1999

Carmona & Landis 1999. Environ. Entomol. 28: 1145-5 3.
Lee et al. 2001. J. Appl. Ecol. 38: 472-483
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Carmona & Landis 1999. Environ. Entomol. 28: 1145-5 3.
Lee et al. 2001. J. Appl. Ecol. 38: 472-483
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Carabid Activity-Density 1998
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Summary

* Disturbance iIs a key factor affecting
agricultural landscape structure

e Highly disturbed landscapes support less
natural enemies and biological control

 Habitat management can moderate the
Impacts of periodic disturbance



Native Plants in Habitat Management?

e Benefits

— Enhance native biodiversity

— Re-creation of imperiled habitats
— Less likely to be invasive

— Adapted to local climate

— Habitat permanency




Methods: Plot Establishment

2004

2003
2005

- 43 native perennials,

5 recommended non-native
annuals

- RCBD, 5 replicates
- 245 total 1m? plots
- 2 hectares



2005 Bloom Period
May Jun Jul Aug Sep Oct

Week| 1 | 2] 3] a]ls] 1ll2]3]alfafloflsfala]ofa]a]ls1]2]3]als

Sambucus racemosa
Fragaria virginiana
Geranium maculatum
Aquilegia canadensis
Zizia aurea

Senecio obovatus
Hydrophyllum virginianum
Anemone canadensis
Penstemon hirsutus
Angelica atropurpurea
Heracleum maximum
Heuchera americana
Coreopsis lanceolata

Early Season

Vicia faba S !
Potentilla fruticosa )
Apocynum cannabinum )
Ceanothus americana )
Asclepias tuberosa !
Rosasetigera !
Cephalanthus occidentalis
Coriandrum sativum
Scrophularia marilandica
Fagopyrum esculentum
Verbena stricta

Asclepias incarnata
Veronicastrum virginicum
Ratibida pinnata
Amorphacanescens
Oenothera biennis

Allium cernuum
Desmodium canadense
Spiraea alba

Mid Season

Agastache nepetoides
Monarda punctata
Vernonia missurica
Silphium perfoliatum
Cacaliaatriplicifolia
Eupatorium perfoliatum
Lobelia siphilitica
Anethum graveolens
Lobularia maritima
Helianthus strumosus
Lespedeza hirta
Liatris aspera
Solidago riddelli
Solidago speciosa
Aster novae-angliae

Late Season
o

Aster laevis




May — mid June

—e-— Grass control

BEEA Nonnative

I Native

o o] o o] o o] o o] o
< ™ (99] N N — —

Early Season

a|dwres Jad salwaua [einreu Jo Jaquiny

Plant species

http://native plants.msu.edu

2005 data
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July — mid August
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mid August — September
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Natural Enemies Collected at Flowers

Syrphid flies

Dance flies

Chalcids

Predatory mirids

Lady beetles abids

Soldier beetles

2005 data



Most Attractive Plant Species

2005 Peak Plant

Bloom Bloom DateCommon Name Genus and species Type Tolerance
e 24 May Wild strawberry Fragaria virginianaDuchesne* Forb  Average
e 6 June Golden alexanders Zizia aurea(L.) Koch Forb  Wet

e 14 June Canada anemone Anemone canadendis* Forb  Average
e 14 June Penstemon Penstemon hirsutud..) Willd. Forb  Average
e 14 June Angelica Angelica atropurpured * Forb  Average
e 21 June Cow parsnip Heracleum maximurBartr.* Forb  Average
e 21 June Sand coreopsis Coreopsis lanceolath. Forb  Dry

m 12 July Shrubby cinquefoil Potentilla fruticosaauct. non L. Shrub Average
m 12 July Indian hemp Apocynum cannabinuin** Forb  Average
m 2 Aug. Hoary vervain Verbena strictd/ent. Forb  Dry

m 2 Aug. Swamp milkweed  Asclepias incarnaté. Forb  Wet

m 2 Aug. Yellow coneflower Ratibida pinnataVent.) Barnh. Forb  Average
m 9 Aug. Evening primrose  Oenothera biennis.~ Forb  Average
m 9 Aug. Meadowsweet Spiraea albaDuroi Shrub Wet

I 16 Aug. Yellow giant hyssop Agastache nepetoidés.) Kuntze Forb  Average
I 16 Aug Horsemint Monarda punctata.. Forb  Dry

I 23 Aug. Ironweed Vernonia missuric&Raf. Forb  Average
I 23 Aug Cup plant Silphium perfoliatun.. Forb  Average
I 23 Aug Boneset Eupatorium perfoliatunt. Forb  Wet

I 23 Aug Blue lobelia Lobelia siphilitical. Forb  Average

I 30 Aug. Pale-leaved sunflowddelianthus strumosuk. Forb  Dry

I 13 Aug. Riddell's goldenrod Solidago riddelliiFrank ex Riddell® Forb  Wet

I 20 Sept. New England aster Aster novae-angliak. Forb  Average
I 27 Sept. Smooth aster Aster laevid.. Forb  Average

http://nativeplants.msu.edu



. earn More

“Enhancing Beneficial Insects
with Native Plants”

http://nativeplants.msu.edu



Habitat Management for
Beneficials Through the Year

e Winter

* Provide suitable overwintering sites
— Sheltered locations
— Plant residue
— Cover crops



Habitat Management for
Beneficials Through the Year

e Spring
— Early spring green-up
— Food
— Shelter



Habitat Management for
Beneficials Through the Year

o« Summer
— Diversity of flowering plants
— Alternative hosts/prey
— Moderated microclimates



Habitat Management for
Beneficials Through the Year

o Fall
— Limit residue burial
— Plant cover crops



Implications for Ecologically
Based Pest Management

Provide ecological infrastructure in the
landscape

Manage disturbance regimes

Focus on natural enemy communities

Integrate soll, water and biodiversity
conservation and aesthetic considerations
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