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On the Ground Conservation
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Xerces-NRCS
Conservation Partnership

USDA Natural Resources
Conservation Service

« Joint Staff Biologist positions with
USDA NRCS

* Technical assistance for Farm Bill
programs

* Developing / enhancing on-farm
pollinator habitat

* Financial support for conservation
* Find out more at: www.nrcs.usda.gov

United States Department of Agriculture

Natural

Resources

Conservation
v Service
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http://www.nrcs.usda.gov/

Overview

e Importance of pollinators and
beneficial insects

e Pollinators, beneficial insects,
and their habitat needs

e Role and protection of on-farm
habitat

Photo: Barbara Driscoll/Xerces Society
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Part 1: Importance of Pollinators and Beneficial Insects
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“The Little Things that Run the World”

Only a small fraction (~2%) of insects are pests.
The rest are beneficial to humans or important for food webs

Photo: Piotr Naskrecki
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Insect Pollinators:
Ecological Keystone

More than 85% of flowering plants
require an animal, predominantly
insects, to transfer pollen

Photo: Long horned bee, Jennifer Hopwood, Xerces Society

Ollerton et al. 2011

.: XEerces.org

© 2020 The Xerces Society, Inc. All rights reserved.



Pollinator Conservation and Prairie Wildlife

25% of the bird and
mammal diets
consist of pollinator-
produced seeds/fruit

Pollinators are food
for wildlife

Pollinator
conservation
benefits other wildlife

Photo: Bobby Harrison
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Beneficial Insects: Pest
Control

“The greatest single factor in
preventing insects from overwhelming
the rest of the world is the internecine
warfare which they carry out among
themselves”

- Dr. Robert Metcalf

Photo: Xercés Society / Nancy Adamson
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Conservation Biological Control

The estimated value
of pest control by
wild beneficial
insects is $4.5-12
billion annually for
U.S. crops, and
$100 billion
worldwide.

Losey & Vaughan. 2006.
BioScience:47 (11)

Photo: Parasitoid wasp attacking a mottled tortoise beetle, by © Margy Green /
www.margygreen.com \/
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Conservation Biological Control
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Part 2: Pollinators, Beneficial Insects, and Their Habitat
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Meet the Pollinators
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Meet the Bees

e Bees actively
collect and
transport pollen

Bees exhibit
flower constancy

Forage in around
the nest area

Photo: Golden Northern bumble bee, Betsy Betros/Xerces Societ A\ J
y y ¢ xerces.org
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Honey Bees Are Not
Typical Bees

The European honey bee — a unique
species

Social bees, caste system (queen,
workers, drones), cooperative care

Perennial colony, overwinters by
feeding on honey stores

Colonies managed for crop pollination:
temporarily brought to farms to provide
crop pollination

Photo: Robert W. Matthew (University of Georgia;

bugwood.org)
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Wild Native Bees

Nearly 3,600 species of native bees in the US

Photos: Doug Walsh, Bob Hammond, Mace Vaughn, Eric Lee-Mader, Nancy Adamson
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~70% of Native Bees Nest Underground

e Resemble ant-nests from above ground

e Nest chambers are lined with waxy glandular
secretions, and can sometimes even resist flooding
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Solitary Bee Life Cycle

Annual Life

Cycle

Adults live 3to 4
weeks

.. Mining bee (Andrena sp.): a year in its
underground nest as egg, larva, and

pupa before emerging to spend a few
weeks as an adult.

Single female per nest

No workers to
provision the nest

Adults emerge to feed
and mate

agg

lllustation: Xerces Society; All photographs in this illustration are by Dennis Briggs, except the
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Native Bee Diversity: Green Sweat Bees
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Native Bee Diversity: Miner Bees
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Native Bee Diversity: Long-horned Bees
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Native Bee Diversity: Sunflower Bees
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~30% of Native Bees areTunnel Nesting

Photos: Ed Ross, Eric Lee-Mader, Katharina Ullmann

© 2020 The Xerces Society, Inc. All rights reserved.




Inside the Nest

Cross-section of silk cocoons sy |
Pollen mass Egg Mud wall _ '...
~ Adult ‘
- : 3 i 3 | )

Mud cap closure
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Native Bee Diversity: Leaf-cutter Bees
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Native Bee Diversity: Mason Bees
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Native Bee Diversity: Carpenter Bees (large)
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Native Bee Diversity: Carpenter Bees (small)
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Social Colonies: Bumble Bees

46 species in North
America

Social: Queen,
workers, males

20-400 workers per
nest

Annual colonies

Photos: Mace Vaughan, Elaine Evans, Eric Lee-Mader
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Bumble Bee Colony Life Cycle

Dormant Season:
Hibernating queen

Late Season:
Mated queens seek
overwintering sites

Early Season:
Nest
establishment

Late Season: New .
and egg laying

gqueens leave the
nest and mate

Late Season: Old
gueen dies

Mid-Season:
Colony peak

.: Xerces.org

lllustration: David Wysotski © 2020 The Xerces Society, Inc. All rights reserved.



Bumble Bee Status

In the USA and Canada, approximately one quarter of all bumble bee species are in a Red
List threatened or near threatened category, according to the International Union for the
Conservation of Nature (IUCN) Red List Criteria. :

v ( ) % "

Five species at risk in lowa -

IUCN ssC /.

M Critically Endangered
MEndangered
B Mear Threatened

1 W Least Concern

M Data Deficient

. IJUCN
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Photo: Lacewing larva consuming aphid by Alex Wild

Common Beneficial Insect Groups

Insect Predators

Insect Parasitoids
* Generalist vs. Specialists
Non-insects

* Spiders, centipedes, predatory mites,
nematodes

Some are also pollinators:
* Flies, wasps, beetles

" XEerces.org
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Predators: Lacewings

Larvae can consume 400+ aphids per week!

Adults of some species also predaceous, and eat
nectar, pollen

Overwinter in leaf litter, soil, under bark

More active in cool weather than other predators

P74 xerces.org

© 2020 The Xerces Society, Inc. All rights reserved.

Photos: Adult green lacewing on flower head, Sarah Foltz Jordan; Lacewing eggs, by

Sylvia Delfino; Lacewing larva — Katja Schulz via flickr



Predators: Flower Flies/Hover Flies

 Predaceous larvae, adults feed on
pollen and nectar

 Qverwinter in leaf litter or soil

Photos: Mace Vaughan, Xerces Society; Mario Ambrosino
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Predators: Ground Beetles

Larvae and adults are important predators of soil
pests

* Non prey foods include weed seeds, pollen,
fungi, detritis

« Overwinter in bunch grass clumps




Predators: Predatory Wasps

Larvae consume prey, adults feed on flower nectar
Nest in ground, tunnel cavities

Many are solitary species, but social paper wasps
also beneficial
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Photos: Sarah Foltz Jordan; Xerces Society
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Predators: Parasitic \Wasps

« Lay eggs on or in hosts or host eggs, larval stage feeds and eventually kills host

Photo: Alex Wild, Vegedge, UMN ’7 Xerces.org

© 2020 The Xerces Society, Inc. All rights reserved.



Habitat Needs of Natural Enemies

Alternate food
source

Necessary for certain life stages

e.g. Protein for egg development

Increases
reproduction
and longevity

Photos: Predatory wasp on apple, Xerces Society/Nancy Adamson; Syrphid fly, Adam
Varenhorst; Lady beetle eating pollen, Thelma Heidel-Baker
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Natural Enemies Need Alternative Prey

Habitat can
provide alternate
prey when crop
pests are absent

Lady beetle larva
eating oleander aphids
(not a crop pest) on
milkweed

Photo: Alex Wild
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Habitat provides shelter and egg-laying sites

Brush piles, rock piles, woody and pithy stems, leaf litter, undisturbed ground

Pollinator

Habitat

© 2020 The Xerces Society, Inc. All rights reserved.

Photos (clockwise from upper left): Thelma Heidel-Baker, Sarah Foltz Jordan, Sarah Foltz Jordan, Karin Jokela, Steven Severinghaus, Karin Jokela



Part 3: The Role and Protection of Farm Habitat
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Photo: Michael Ware, 14 yr old CRP Planting, Jasper County © 2020 The Xerces Society, Inc. All rights reserved.



What Habitat Provides

Nesting cover

Food (nectar & pollen,
host plants)

Breeding opportunities

Overwintering sites

Protection from
pesticides

Photo: Sarah Nizzi ’V Xerces.{]rg

© 2020 The Xerces Society, Inc. All rights reserved.



Flowers provide pollen and nectar

Pollinators need a succession of bloom

Early season, Early-summer Late-summer Fall blooms

, blooms blooms
spring blooms

Photos: Karin Jokela
Flowers left to right: Blue-eyed grass, Prairie rose, Sneezeweed, New England aster

© 2020 The Xerces Society, Inc. All rights reserved.



The Role of Farm Habitat

If more than 20% of
a farm is diverse
habitat, pest control

by beneficial insects
IS observed
throughout fields
(Tscharntke et al.
2002).
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Photo: Cameron Newell, Xerces Society; Grinnell Heritage Farm




The Role of Farm Habitat

Field Borders
Diverse native forb plantings

Hedgerow Plantings

Diverse flowering native shrubs

Cover Crops

Crimson clover, buckwheat

Conservation Cover

Mixture of native grasses and forbs

Windbreak/Shelterbelts

Conifers for drift protection
.:‘ XEerces.org
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The Role of Farm Habitat

Beetle Banks

Provide overwintering
and nesting habitat

Native bunch grasses
with some diversity of
forbs

Generally 2-6’ wide

Intercropped
w/vegetables or row
crops

Plugs or seeds can be
used

Photo: lowa Valley RC&D, Amana, IA ’v Xerces.{]rg

© 2020 The Xerces Society, Inc. All rights reserved.



USDA-ARS

Protecting Habitat from Disturbance

Control Drift and Over Application

Calibrate equipment annually
Select proper nozzle type

Avoid temperature inversion and windy
conditions

Establish buffer strips

" Xerces.org
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Protecting Farm Habitat from Disturbance

Vegetative
barriers

If barrier is too
dense, air may

Barrier too dense

be pushed up
and over on
habitat

Air should filter
through
vegetation

lllustration adapted from USDA National Agroforestry Center
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Managing Insecticides: Alternative Options

Safer options are available!

Photos: David Biddinger, Penn State University " Xerces.org

© 2020 The Xerces Society, Inc. All rights reserved.



Managing Insecticides: Alternative Options

Alternatives to Pesticides: X \
* Floating row covers

* Fruit bagging

» Crop rotation and diversity
» Resistantvarieties

» Sanitation

" XEerces.org

Photo: Kaitlyn Rich © 2020 The Xerces Society, Inc. All rights reserved.



Managing Insecticides: Conservation Biocontrol

Habitat that supports pollinators also can support predatory and parasitic insects!

Photo: Syrphid fly on brassica flower, Thelma Heidel-Baker
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Habitat Opportunities in Ag Landscapes

Field borders
Retired cropland
Fallow areas
Pollinator /
Insectary strips
Beetle banks
Cover crops
Flowering
hedgerows
Filter strips
Understory
plantings
Riparian areas
Drift protection

lllustration: Andrew Holder, Xerces Society .v
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Additional Resources
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Farm Bill and State Cost-Share Opportunities to Address
Resource Concerns

CRP - Conservation Reserve Program

EQIP - Environmental Quality Incentives Program

CSP - Conservation Stewardship Program

REAP - Resource Enhancement and Protection Program - lowa Dept of Ag
and Land Stewardship

Prairie Partners - lowa DNR
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Guidance for planting and maintaining pollinator habitat

Organic Site Preparation

) . For Wildflower Establishment
Collecting and Using Your Own
& s O e o i Wildflower Seed Maintaining Diverse Stands
%RCH_ ] J:i:f%,r:: T ;g NBCS CN i jmm] for Pl To Expand Pollinator Habitat on Farms of Wildflowers Planted for Pollinators
— . 2 W : . New Jersey g et 2 0k Oneomg Mandgement of Pollnator Habite ;
Flo"da A e ¥ | pper Mi dwest : : Ongoing Management of Pollinator Habitat '
it it - * Installation Guide and Job Sheet
Installation Guide @W!?C_Qf_‘%‘"‘ Installation Guide & Checklist - —

A
ey

#  Milkweeds

] A Conservation Practitioner’s Guide

ThE Xpaces Sociery
EOR IXVERTERRATE CONSEUVATION

o XavcrsSocuery it i INTERSEEDING WILDFLOWERS TO DIVERSIFY

CRP-SAFE for Conservation Cover {327] for Pollinators ) GRASSLANDS FOR POLL'NATORS
RO Kamer Blue Butterflies P I 3
s far Wiscarrsin L ennsyivania = s s —

and Conservabonists

Hedgsrow Planting (422} for Pallinators:
Western Oregon & Washington

and

Installation Guide and Job Sheet s . . - 7
- ‘ Native Thistles MLl St

A Conservation Practitioner’s Guide

S Plant Ecology, Seed Production Methods,
327A Conservation Cover, Pollinators: E : O ' o and Habitat Restoration Opportunities

James Eckberg, Eri e, Jennifer Hoy

Central Valley, Central Coast, Southern California RON I — o o Sarah Fo

rdan, and Brianna Bore
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Donors make it
possible!

We are a donor-supported
nonprofit.

Become a member today!
Xerces.org/Donate

* % % Kk
CHARITY NAVIGATOR
Four Star Charity

Xerces is a 501(c)(3) nonprofit and contributions are tax-deductible

Rusty-patched bumble bee, © Clay Bolt
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Thank you! Questions?
Sarah Nizzi: sarah.nizzi@xerces.org

Jennifer Hopwood: jennifer.hopwood@xerces.org
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