The Chrysalis

Fall 2014

www.eealliance.org/mag

Emerging News

from Monarchs Across Georgia

A Committee of the Environmental Education Alliance of Georgia

Federal Pollinator Initiative:
President Obama pledges to protect pollinators

Upcoming Events
Milkweed Plant Sale
at the Naturalist Rally
September 13, 2014
Stone Mountain Park
Education Annex
Outdoor Learning
Symposium
October 3-4, 2014
Chattahoochee Nature Center,
Roswell
Pollinator Habitat Grants
We are proud to announce
the availability of
six $1000 grants!
Application deadline:
November 15, 2014
www.eealliance.org/
pollinator-habitat-grant

In June 2014, The White House announced the first ever comprehensive federal
pollinator strategy. President Obama signed a memorandum that will create a new
interagency task force charged with developing a federal strategy to protect pollinators,
and hopefully address the declines of bees, butterflies, and bats in recent years.
This comes less than a year after H.R. 2692 was introduced, which directs the U.S.
Environmental Protection Agency (EPA) to adopt a regulatory response to the use of
certain insecticides that are possibly contributing to the decline of pollinators and also to
monitor the health and population status of native bees.
On average, beekeepers lost 45.1 percent of their colonies from winter 2012 to winter
2013. One-third of food produced in North America depends on pollination. The loss of
pollinators could indicate a devastating effect on food production.
Among the directives in the memorandum are actions increasing forage on federal
lands, assessing the effects of pesticides, including native seeds in post-fire restoration,
and educating the public about pollinators. The goal is to reverse pollinator losses and
restore populations to healthy levels. Co-chaired by the Secretary of Agriculture and
the Adminstrator of the EPA, the task force is working to develop a National Pollinator
Heath Strategy which will include specific goals and milestones with metrics to measure
progress. Among the components of the plan are recommendations for publicprivate partnerships between state and local governments, farmers, corporations, and
nongovernmental organizations.
The Pollinator Partnership is a non-profit organization that is dedicated to the protection
and promotion of pollinators and their ecosystems. Executive Director, Lauren Davies
Adams, noted “This Presidential action shows visionary leadership and offers practical
measures that will help pollinators now; it is a triumph for people, plants, and pollinators.”

For more information about these
events or to register, please visit
www.eealliance.org/mag-events

To read more about the federal pollinator strategy or other intitiaves aimed at protecting
pollinators, visit www.pollinator.org.

Our Mission: To inspire future caretakers of the natural environment by educating about monarch butterflies and other pollinators.
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The Future of Food

A breakthrough at Georgia State University could
revolutionize our food system, improve public
health, and benefit pollinators all at the same time.

F

rom now until Labor Day, George
Pierce figures he and the
scientists in his lab at Georgia
State University will eat dozens of the
state’s most famous fruit - it’s part of
their research.
“We eat a lot of peaches this time
of year. Our hands get sticky” he says.
That’s a sweet perk of some very
significant science.
All summer long, Pierce will bring
bushels of Georgia peaches and other
produce to his lab to continue testing
a patented process that has shown,
with incredible efficacy, to naturally
delay the ripening process in fruits and
vegetables.
Pierce and his longtime colleague
Sid Crow, both professors of biology,
have been studying Rhodococcus
rhodochrous,
a
bacterium
common in soil. They’ve found
that, under the right conditions,
the tiny bacteria can keep all
those peaches - or apples, or
bananas, or spinach, or even
recently cut flowers - fresh
for a longer period of time.
The process they use to treat
the plants is totally natural,
without genetic modification and
it doesn’t even have to touch the
produce to work. Their discovery has
been shown to double the shelf life of
certain fruits and vegetables, and it’s
also proven to be effective at room
temperature, meaning it can save on
the cost of refrigeration.
There are other breakthrough
applications.
Chris Cornelison, a postdoctoral
researcher in Crow’s lab, is using the
same science to inhibit the growth

of fungi responsible for the deadly
Chalkbrood disease in honeybees
and White-Nose Syndrome that’s
ravaging North American bats. The
U.S. Department of Agriculture says
one out of every three bites of food in
America rely on the diligent work of
bees. Bats play a crucial role in pest
control. A single brown bat will eat the
equivalent of its body weight in insects
in one summer night, Cornelison says.
By preventing waste, improving the
consumption of healthy fruits and
vegetables, allowing companies to
ship produce longer distances and
keeping our natural pollinators and

pest-eaters healthy, this discovery has
the potential to completely change our
entire food system, and public health,
for the better.
“Simply put, this can affect every
person who walks into a supermarket,”
says Chester Bisbee, director of
technology commercialization and
industry relations at Georgia State.

LIKE TOMATOES IN A PAPER BAG
As ripening begins, many fruits and
vegetables produce ethylene, a
naturally occurring gas responsible for
changes in texture, softening and color
during the ripening process. So, when
you want to ripen tomatoes, you take
five or six and put them in a paper bag.
“This keeps all the gas close,” Pierce
says, “and what you find is they all
respond in an even, and quicker, way.”
Based on earlier studies, Pierce
reckoned
that
by
conditioning
Rhodococcus rhodochrous it would
produce certain enzymes that would
stem the release of ethylene and other
gases that signal the ripening process.
A few years ago before the winter break,
he set up a handful of experiments
placing
the
enzyme-induced
Rhodococcus rhodochrous near
different types of fruit to test his
theory.
“It worked,” he says. “It
worked the first time. And, in
scientific experiments, that
almost never happens.”
Pierce says the bacteria are
part of the beneficial microflora that make a healthy and
robust plant. In addition to the
ability to delay ripening, beneficial
microorganisms such as Rhodococcus
are capable of inhibiting undesirable
molds and plant pathogens.
“All we’ve done is trick it so it
overproduces certain enzymes that
heighten its ability,” he says.
The bacteria aren’t being nice.
It’s to their benefit, says Pierce. If
they can preserve the peach, they
can take advantage of this beneficial
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relationship.
“We’re causing them to work out
their own physiology,” he says. “They’re
being conditioned to respond.”
Unlike genetically modified
organisms, which have had their DNA
altered in a way that cannot occur in
nature, this process tweaks how the
wild organisms grow to encourage
them to express certain enzymes. In
other words, in the lab, they’ve created
the perfect condition for the bacteria to
thrive.
“They’re happy, not stressed. It’s
like a spa for bacteria,” Pierce says,
laughing.
“It really is like conditioning an
Olympic athlete,” adds Crow.
FOOD SUPPLY CHAIN
The Rhodococcus rhodochrous “spa”
is on the fourth floor of the Natural
Science Center annex. Inside three
stainless steel, computer-controlled
fermentation tanks are, perhaps, some
of the happiest bacteria in the world.
They’re fed a steady diet of sugars,
proteins and pure oxygen, and in
about three days a suspension of cafe
au lait colored super Rhodococcus
rhodochrous is harvested. Freezing the
suspension into bricks then stabilizes
the bacteria.
The final application is a catalyst
based on those enzymes. Pierce
explains the safest way to apply the
catalyst is by killing the bacterial
cell so it’s not capable of growing or
replicating. Killing the bacteria doesn’t
affect the activity of the all-important
enzymes.
“So now all we’re dealing with is the
gases,” Pierce says. “Thus, the catalyst
does not have to touch the fruit to work.”
On the wall in Pierce’s office are
side-by-side photos of two wax-lined
cardboard shipping boxes, each
holding about 20 peaches. The photo
on the left shows the fruit in various
shades of grayish-brown and covered
in mold. The peaches on the right look
ready for a Fourth of July picnic table.
Smiling, Pierce says, “Guess which
one has the catalyst in the wax?”
The U.S. Department of Agriculture
estimates about 40 percent of

Monarchs Across Georgia
harvested produce never makes it to
the dinner table because of spoilage,
contamination or damage during
transport. All along the supply chain from the farmer, to the wholesaler, to
the distributor and to the retailer - the
price includes that loss.
Not only can the catalyst be
incorporated into the wax coating in
individual boxes, it can be sprayed
inside of the giant modular shipping
containers used when moving produce
by truck or rail. And because the
catalyst allows for the storage of
produce at room temperatures rather
than refrigerating it, it can potentially
save enormous amounts of energy
while the produce is in transit.
There is interest in the invention
from businesses all along that supply
chain, especially from transportation
companies. Pierce says his lab is
aggressively moving forward, testing
the catalyst before taking it to market,
and there are a number of expanded
field trials underway.
“Our food system is limited by how
far you can ship something,” Pierce
says. “Slower ripening means that the
food is less susceptible to injury - you
bang around peaches in transport, they
get moldy. I want people in Minneapolis
to eat the tastiest Georgia peaches this
summer.
“Food grown for people to eat that
isn’t consumed is a dead loss. We are
working on a safe, efficacious way to
prolong the life of fruits and vegetables
so that people have better nutrition
cheaper.”
The university has six patents on the
discovery, and six more are in the
pipeline.
Bisbee and the newly formed
technology commercialization
and industry relations group at
Georgia State have met with
several large corporations to
discuss licensing.
“This has far-reaching
applications and could
have
tremendous
impact in industry,”
Bisbee says.
Pierce, Crow and
the scientists in

their labs are working to identify those
applications. Pierce notes that the
catalyst not only delays the ripening of
fruits and vegetables, it also inhibits the
development of mold and the growth of
many fungi. The labs are investigating
its effectiveness preventing the growth
of mold on corn and grain, as well as
how it can fight the highly contagious
banana wilt disease that, in the last
decade, has been devastating banana
plantations in Africa.
But a grave and unprecedented
threat to North American bats might
thrust Rhodococcus rhodochrous into
action sooner rather than later.
SAVING BATS AND BEES
Since 2006, White-Nose Syndrome
has killed an estimated 6 million bats
in the eastern United States. Last
year, the deadly fungal disease was
discovered in Georgia. White-Nose
Syndrome is named for the way it
bleaches bats’ muzzles and wings,
and kills its victims by creating enough
discomfort to wake the bats during
hibernation - when body fat is low and
food is scarce - causing them to starve
to death. The plague is responsible for
the steepest wildlife decline in the past
century in North America, according to
Bat Conservation International.
Continued on page 6
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SPOTLIGHT... Plants For Your Pollinator Garden

Jewelweed (Impatiens capensis)
Impatiens capensis, also commonly called jewelweed or
spotted touch-me-not, is an annual plant native to North
America and a relative of the garden flower, impatiens.
Growing 2-5’ tall, it is often found in bottomland soils, ditches,
and along creeks. The peak of the bloom period from July –
September coincides perfectly with the influx of fall migrating
ruby-throated hummingbirds and provides a needed source
of food. However, to reach the nectar, hummingbirds must
negotiate some complicated floral mechanics.
Each jewelweed flower is about 1” long and has a conical
“horn of plenty” shape. One of the calyx lobes forms a
narrow hooked nectar spur at the back of
the flower. Around a hairpin turn, at the
very end of this one-millimeter-wide spur,
the flower offers about two microliters of
nectar, the equivalent of a few grains of
granulated sugar. Amazingly, it is possible
for a single bird to visit as many as two
hundred jewelweed flowers in fifteen
minutes!
By examining slow-motion videos of
hummingbirds feeding, scientists have
discovered that jewelweed takes an active
role in its own pollination. Because it hangs from a stem with
just the right flexibility to translate the bird’s tongue pressure
into a spring-like movement, the flower glides rhythmically
back and forth along the bird’s upper bill and, at the end of
each glide cycle, rams into the bird’s forehead. With each
lap of the hummingbird’s tongue, the process is repeated,
transferring pollen to and from the bird. When researchers
immobilized jewelweed flowers, they found the birds were
able to feed 20% more efficiently, but pollen transfer dropped
by half.
After this tricky pollination maneuver is successfully
completed, jewelweed will form turgid green fruits that burst

open when mature, propelling seeds and coiled remains of
the pod-like capsules up to six feet away in all directions from
the mother plant. This amusing characteristic of exploding
at the slightest touch also makes the plant highly attractive
to inquisitive children (and adults!), hence the other common
name of touch-me-not.
While most will agree it is, indeed, “a jewel,” there are
differing thoughts surrounding what characteristics gave rise
to the name, jewelweed. Possible explanations for the origin
of this moniker include the orange flowers glisten in the
sunlight and dangle from the plant like earrings or pendants;
droplets of water bead up on the leaves
and look like sparkling diamonds; a leaf
held underwater displays a shimmering
silver gleam; and once their dark outer
coverings are scraped away, the seeds
resemble brilliant turquoise gems.
In addition to their tremendous ability to lure
hummingbirds and innate entertainment
value, jewelweeds are prized for their
healing properties.
Native Americans
used the mucilaginous plant juices to
relieve itching associated with poison ivy,
stinging nettle, and insect bites. This sap also has fungicidal
properties and has been used to treat Athlete’s Foot.
Though jewelweed plants are not typically available from
nurseries, they can be easily grown from seeds collected in
the fall. Once you’ve mastered the art of catching them by
ever so carefully cupping your hand around a mature seed
pod before touching it, simply sow the fresh seeds (do not
cover) in the desired location and wait until spring. Under
ideal growing conditions, jewelweed can become somewhat
aggressive and will often form large colonies, which is
not necessarily a bad thing if you also enjoy watching
hummingbirds!
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Ruby-Throated Hummingbird (Archilochus colubris)
The ruby-throated hummingbird is a common sight this time of year, but may only be visible as a greenish blur as
it zips through your garden blooms at incredible speed. They can beat their sharply angled wings up to 50 times a
second, often hovering over blossoms or even flying upside down and backwards. These acrobatics are achieved
with the help of wings that are only attached at the shoulder, allowing them to rotate in a figure eight that creates
a vortex under the bird and provides lift. Although their preference for red flowers is well-known, these birds are
actually omnivores, feeding on insects and spiders as well as nectar. These minute balls of energy are fueled by
eating twice their body weight in food each day. They have one of the highest metabolic rates of any animal and
during flight their oxygen consumption per gram of muscle is about
ten times higher than that of an elite human athlete.
Prior their annual migration to Central America, they aim to
double their body weight in preparation for the journey. Males
often leave first, some as early as July. Females follow, usually
in September. Juveniles depart in October. By mid-November,
the fall migration is complete in North America. Despite their tiny
size, the hummingbirds are able to complete a non-stop migration
across the Gulf of Mexico, a one-way trip of approximately 500
miles.
In late March, males return to their breeding grounds and females
follow shortly after. Males establish a territory and “perform” for
females with elaborate courtship flights that include diving and
showing off their red throat feathers. Females lay one to three eggs and incubate them for about two weeks in a
nest constructed from spider silk, lichens, and vegetation. After hatching, the young birds are fed by the female for
around ten days. The Ruby-throated hummingbird is the only hummingbird that breeds in eastern United States.
Providing a hummingbird feeder in your yard is a great way to attact these beautiful birds, but there is no need to
add red dye to the sugar mixture. The added chemicals have no nutritional benefit and studies have shown that
hummingbirds do not show preference for feeders with red nectar over clear nectar. Instead, the cleanliness of the
feeder and the strength of the sugar solution (not to exceed 20% sugar) are more instrumental in attracting birds.

2015 Mexico Book Project
Since 2004, MAG has developed a special relationship with local Mexico schools to bring
elementary-level books written in Spanish to students. Again this year, Monarchs Across
Georgia is partnering with Bas Relief LLC to bring more books to Mexico, specifically the
book Monarch Come Play with Me, which details the monarch life cycle from a child’s point
of view.
Your generous contribution will make it possible for MAG, a committee of the Environmental
Education Alliance of Georgia (EEA), to bring much-needed educational materials to these
deserving children. In appreciation for your donation, a bookplate with your name will be
attached to the inside cover. MAG will also recognize donors by publishing their names (if
requested) at www.monarchsacrossga.org. The deadline for these tax-deductible donations
is November 1, 2014. Certificates and a letter denoting your tax-deductible donation will be
provided. It’s a great gift idea for any occasion!
For more information about this project, go to www.monarchsacrossga.org and click on Mexico Book Project.
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Registration is Open!

By eating bugs that destroy crops and spread disease,
bats save the country’s agriculture industry between $4
and $50 billion a year, says the U.S. Geological Survey.
They are also voracious predators of mosquitos and
pollinators of certain plants.
“If we continue to see declines, we’re going to lose their
ecological services and there may be consequences for
agriculture and human health,” Cornelison says.
Cornelison, who worked alongside Pierce and Crow
throughout development of the catalyst, is using their
discovery to learn how to use anti-fungal treatment
based upon Rhodococcus rhodochrous that might
be able to save these animals. Cornelison says his
research is ready to go to trial with live, wild bats.
He’s found the bacteria slowed fungal growth and
permanently eliminated spore germination on the bats.
Like with fruit, it works to prevent the spread of fungi
on bat skin without ever touching the animal. This
fall, Cornelison will work with the Tennessee Nature
Conservancy to treat bats in abandoned military
bunkers and mine shafts.
In addition, he’s learned that Rhodococcus
rhodochrous is effective in fighting Chalkbrood disease,
a fungal disease that infects bees in the larval or juvenile
stage. Chalkbrood disease in bees has contributed
to the number of managed honeybee colonies in the
U.S. being cut in half, a phenomenon known as Colony
Collapse Disorder. Cornelison is seeking a benign
alterna-tive to anti-fungal drugs, which are expensive
and can make honey inedible. So far, he has achieved
positive results in cell studies, and no negative effects
were found in toxicity trials exposing bees to the bacteria
in the air or in their honey.
Pierce and Crow see Cornelison’s work as just
one bootstrap from their potentially world-changing
invention, and they’re taking steps to pass along that
knowledge, one generation of scientists at a time.
“We’re training a whole new group we hope will
inherit this, run with it and populate this industry,” says
Pierce.

This article is reprinted with permission from the Quarter 2,
2014 issue of the Georgia State University Magazine.
Please visit magazine.gsu.edu to read the original article or to
watch a video on Cornelison’s work fighting Colony Collapse
Disorder in bees.

Pollinator Habitat Certification
Do you enjoy watching and studying caterpillars
on their host plants; searching for chrysalides
hidden from predators; observing butterflies and
hummingbirds flitting from flower to flower? Does
your schoolyard, workplace or backyard have bushes,
trees and flowers that provide host plants, nectar and
protection for butterflies, bees, hummingbirds and
other pollinators? Is there a source of water/puddling
areas for thirsty butterflies? Are there places for
them to roost at night? If so, you might want to look
into registering your backyard/schoolyard/workplace
habitat with Monarchs Across Georgia’s Pollinator
Habitat Program. For more details and to download
the form visit www.eealliance.org/mag. No garden is
too big or too small!
Congratulations to the latest gardens to be certified:
Central Congregational UCC, Atlanta
North Cobb Senior Center, Acworth
Frank and Patty Hiller, Jonesboro
Fulton County Department of Water, College Park
Chase Street Elementary School, Athens
Vaughan Elementary School, Powder Springs
Sol C. Johnson High School, Savannah
Hightower Elementary School, Doraville
East Paulding High School, Dallas
Rocky Branch Elementary School, Watkinsville
Terri Andrews, Flowery Branch
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Help Collect Native Georgia Milkweed Seeds!
With the population of the monarch butterfly at risk,
conservationists are working to restore the habitats
of these important pollinators and the Fernbank
Science Center in Atlanta is putting an important call
out to Georgians to collect native milkweed seed. A
Field Guide to Georgia Milkweed Species and more
information can be found on the Monarchs Across
Georgia website.
The winter of 2013 marked the lowest population
of monarch butterflies ever recorded in their
overwintering sites in Mexico. This is partly due to the
loss of milkweed from herbicides. Monarchs will only
lay their eggs on milkweed plants, and milkweed is
the only food source for monarch larvae when they
hatch.
Fernbank Science Center is working with the national
Monarch Watch program to propagate native species
of milkweed, currently not readily available in Georgia,
in order to help replant the habitat of the monarch
butterfly. By collecting seeds from wild milkweed
populations- not home gardens- and sending them to
Monarch Watch, you could help build the seed bank
of native Georgia milkweed. Procuring these seeds
will be vital in revitalizing the habitat of the monarch
in Georgia.
Milkweeds are currently producing seed pods. Now is
the time to help collect!

Collect Milkweed seeds in 5 easy steps
1. Use a separate container for each milkweed species.
2. Seeds should be brown. Do not collect pods with
white, cream, or pale seeds.
3. When collecting seeds, be sure to wear gloves to
avoid eye irritation from milkweed sap.
4. Collect as many milkweed pods from as many
different geographic areas as you can.
5. Do not collect open pods or pods with numerous
milkweed bugs present as they render seeds
unviable.

Please include the following
information in your collection
Your name
Address
Email
Date, county, and state of collection
Species collected

Send seeds to

Trecia Neal
Fernbank Science Center
Milkweed Seeds
156 Heaton Park Dr NE
Atlanta, GA 30307

Recommended Resource
Pollinators of Native Plants
by Heather Holm
This comprehensive book, featuring over 1600 photos of plants and
insects, is an important resource for gardeners, students, native plant
enthusiasts, landscape restoration professionals, small fruit and vegetable
growers, and farmers. Its easy-to-use format provides the reader with
information on how to attract, plant for, and identify pollinators with native
plants. More importantly, it is the first comprehensive book to illustrate the
specific relationships between native pollinators and plants.

