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Scflemaa WElids Signing Your Own Death Warrant

SAUL SCHEINBACH

Plants can’t run away when they are attacked by plant-
eating insects so they have evolved a variety of defense
mechanisms. For example, when oak tree (Quercus spp.)
leaves are eaten by gypsy moth caterpillars (Lymantria dispar)
the concentration of leaf tannin rises. The bitter tannin not
only makes the leaves less palatable, but also interferes
with caterpillar growth by making leaf proteins less available.
Plants can also produce bitter-tasting terpenes in response
to leaf damage by caterpillars. Familiar terpenes are camphor,
menthol and limonene.

Other terpenes released by herbivore-damaged plants
function as signaling molecules, “phytodistress” signals,
which act as an indirect defense, attracting predators that
eat the plant-eating insects. These terpenes belong to a
group known as herbivore-induced plant volatiles (HIPV’s).
They are synthesized in response to insect chewing, but not
mechanical damage. Somehow saliva from insect herbivores,
secreted as they graze on leaves, tells the plant to produce
terpenes from both damaged and undamaged leaves. For
example, tobacco plants (Nicotiana attenuata) manufacture
HIPV’s in response to browsing by the tobacco hornworm
(Manduca sexta). The volatile terpene bouquet attracts
the big-eyed bug (Geocoris pallens), a natural caterpillar
predator, which consumes both eggs and caterpillars — see
ScienceWatch: Stand and Fight (May 2001).

Another group of compounds is known as green-leaf
volatiles (GLV’s). Responsible for the smell of a fresh-cut
lawn, they are also released by plants in response to injury.
However, unlike terpenes, which can take up to a day to
be produced, GLV’s waft into the air from injured sites
immediately. In laboratory studies GLV’s have been shown
to act as rapid phytodistress calls. But they are produced by
both mechanical damage and insect chewing, so how they
attracted insect predators was a mystery. Now a study in the
August 27, 2010 issue of Science shows that, surprisingly, GLV
attractiveness to predators is enhanced by caterpillar saliva.

lan Baldwin and his graduate student Silke Allman,
molecular ecologists at the Max Planck Institute, Jena,
Germany, found that caterpillar saliva changes the
composition of the GLV molecules. These molecules exist in
two forms that are composed of the same chemical groups,
but the groups are arranged differently in space. The two

forms, known as isomers, cannot be superimposed on each
other. As an example, the GLV molecule butene is shown
below in its two forms. In the Z form the chemical groups are
on one side of the molecule. In the other, the E form, they are
on opposite sides.

H H H CHs
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Allman and Baldwin looked at the isomer composition
of GLV molecules released by tobacco plants and found
that mechanically injured plants release nine times more
Z-GLV than E-GLV. By contrast, plants chewed on by tobacco
hornworm caterpillars release both forms in equal amounts.
They looked for chemical reactions performed by the plant that
could convert one form to the other, but found none. However,
equal amounts of both forms could be produced by adding
caterpillar saliva to mechanically injured plants, and that
activity was destroyed by heat. This meant that an enzyme in
the caterpillar saliva was converting Z-GLV’s to E-GLV’s.

Next they glued caterpillar eggs to tobacco plants,
growing naturally in the Great Basin desert in Utah, and
dabbed on a lanolin paste containing different GLV mixtures.
Within hours big-eyed bugs showed up to eat the eggs, but
eggs baited with E-GLV’s were three times more likely to be
eaten than those baited with Z-GLV’s. In other words the
caterpillars were producing the GLV form that was more
attractive to the predator bugs.

Why would caterpillars produce E-GLV’s and make it
more likely they will be devoured? Allman and Baldwin note
that the most common E-GLV, (E)-hex-2-enal, is a powerful
antimicrobial that could kill bacteria growing on plants. The
caterpillar seems to be engaged in a balancing act that
reduces infection at the cost of betraying its location to its
enemies.

Perhaps the caterpillars will find a better way in the future,
but they right now they
seem to be participating in
their own demise.

A big-eyed bug attacking a
young hornworm caterpillar
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JUDI VEDER

This past June, Saul and | headed to Yellowstone
National Park, Montana, thinking that would be a less
crowded time to travel. We didn’t know June 2010 would
prove to be a record year for visitors. But we learned that
away from visitor centers and tourist shops, and onto the
trails, we would not be overwhelmed by crowds.

Yellowstone, comprising of about 3,500 acres, became
a parkin 1872. It is one of the most diverse areas in the
U.S., having geothermal features, large and small animals,
gorgeous flora and fauna and comfortable lodges. We
planned the trip less than a year in advance (more time than
that would have been a better idea!) and divided our two
weeks between the many lodges: Old Faithful, Mammoth,
Canyon, Grant, Lake Yellowstone and Roosevelt. Each area
had trails to climb or hot springs to explore or geysers to
watch, and animals and flowers and trees to marvel at.
“..the thousand Yellowstone wonders are calling; look up
and down and round about you...”—John Muir, 1898. We
had comfortable accommodations, fireplaces in lobbies,
relatively good food, even concerts and lectures.

We hiked 5—10 miles each day, sometimes with a
ranger, but mostly on our own. We saw huge herds of bison,
hiked on “their trails”, hearing their calls and smelling them.
Elk were all over, almost becoming a sight we just passed
by! We saw one moose. We followed the “animal paparazzi”
(Saul’s term for all the photographers running from place
to place) and got to see the grizzlies, mama, papa, babies,
the black bear, and we think, or we were told, a wolf cub in
someone’s scope. Wolf-watchers were all over, especially in
the Roosevelt area since there are several packs in the park.
Sadly we learned that mange and distemper is killing many
wolves in the area. Saul and | climbed on trails where we
saw marmots, a badger and ground squirrels. We did see a
brazen coyote walk right in the middle of the Mammoth Hot
Springs tourist area. We watched antelope run races on a
hillside. We hiked to geysers, mud-pools, hot springs, and
climbed to see rainbow pools, and snow-capped mountains
with green “sage-brush flats” below. We climbed hundreds
of steps to see the waterfalls at the Grand Canyon of the
Yellowstone and hiked around its perimeters.

Judi & Saul’s Adventures in Yellowstone

It seemed that June was a great time for birds although
a brochure says it is not one of the hot spots in North
America for birding. There were enough for me — over
75 species, two lifers. Western Tanagers, Gray Jays,
Cinnamon Teal, Goldeneyes, Williamson’s Sapsuckers (a
lifer), ravens, Yellow Warblers, Green-tailed Towhee (lifer),
Yellow-headed Blackbirds to name some of my favorites.
There was one bird though we could not identify, and yet
we heard its call more
often than others. We
asked rangers and birders
about it. Everyone heard
it; no one named it. But after
much questioning and looking, this
mystery bird proved to be the... Ruby-
crowned Kinglet, singing away, calling to us on each trail.

June proved to be a good time for wildflowers, too.

“The Yellowstone is a wildflower garden. Wander where you
will, you have the ever-new charm, the finishing touch, the
ever-refreshing radiance of the wild flowers” —Enos Mills,
1917. Some that we saw were marsh marigolds, arnica,
monkeyflowers, shooting stars, wild iris, Alpine forget-me
not and more. And butterflies and dragonflies and trees, too
many to identify.

Saul fished in Lake Yellowstone and other areas,
catching three indigenous cut-throat trout. | read and tried
to sketch. We only had one rainy day.

We also stopped for an overnight and did some hiking
in the Tetons. And we celebrated the 4th of July in Jackson
Hole, back to reality, sadly.

If you want more information, please contact us at
Judisaul@aol.com

Gray Jay
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Hudson River Audubon Upcoming
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Outdoor activities such as birding and hiking with a group are a wonderful way to share your interests with like-
minded people to learn more about nature, and to enjoy many preserves and natural areas.

Hudson River Audubon Society field trips are free. Non-members/newcomers are welcome and are encouraged to
join us as members ($20 introductory offer).

Bring binoculars and field guides if you have them. Some are available for loan for those who need them. Dress
appropriately for the weather. For more information call Michael Bochnik at (914) 237-9331.

Directions for most trips can be found on our web site at www.hras.org.

HAWK DAY JONES BEACH, NASSAU COUNTY
Saturday, October 2, 2010 SUNDAY, OCTOBER 24, 2010
10 AM Hawk Watch at Lenoir Nature Preserve. Live Meet at the Coast Guard Station on the West End
Hawks and Owls with flight display at 1 PM. at 9 AM. We will search the trees, dunes, bays and the
ocean in search of late migrants. It can be windy and
LENOIR HAWK WATCH cooler here than in Westchester so dress appropriately.
Saturday,October 9, 2010 This is the time of year rare birds show up from the West
From 10 AM — 1 PM at Lenoir Nature Preserve. Join — anything is possible.
the bird experts from Hudson River Audubon to watch Directions can be found on the web at
and count hawks flying down the Hudson Valley. http://www.hras.org/wtobird/jonesbeach.html
THE BIG SIT BRIGANTINE NWR, NEW JERSEY
Sunday,October 10, 2010 Sunday, November 21, 2010
From 8 AM — 1 PM at Lenoir Nature Preserve. "The Meet at the Refuge at 9:30 AM.

tailgate party for birders." We will try to identify as
many species of birds from our hawk watch area.

LENOIR HAWK WATCH
Saturday,October 16, 2010

From 10 AM — 1 PM at Lenoir Nature Preserve.
Join the bird experts from Hudson River Audubon
to watch and count hawks flying down
the Hudson Valley.
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Join The Hudson River Audubon Society of Westchester!

Every membership supports Audubon’s vital efforts to protect
birds, otherwildlife and natural habitats. Membership includes a
subscription to Audubon magazine and affiliation with National
Audubon. As a member, you will also receive our chapter
newsletter, The Rivertown Naturalist, and an open invitation to
all our guest lectures, field trips and events.

SIGN ME UP AS A NEW MEMBER.
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ONE YEAR FOR S2o0.
Name
Address
City
State Zip Code
Telephone
CHAPTER NO C9ZR200Z

Send check and this application to:
National Audubon Society
P.O. Box 422250
Palm Coast, FL 32142-2250

Please make check payable to National Audubon Society.
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