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Yes, ECA is now the Exotic Conifer Associa-
tion Incorporated, a not-for-profit corpo-
ration under the jurisdiction of the Ohio
Secretary of State.  

We have been working on this since last Au-
gust when our credit union announced that
our checking account no longer met bank-
ing standards under federal regulations.
They wanted among other things a State
certification for our association and a tax
identification number. Hmm, I did check
with a local branch of a regional bank and
got the same story.  Apparently, the govern-
ment is making banks responsible for due
diligence of their depositors to assure they
are not supporting illegal activities.  

Our ECA Executive Board, Mike Laine,
Cynthia & John Curtis, Matt Mongin, Larry
Downey and Larry Snyder decided to seek
not-for-profit incorporation status in Ohio
where our Treasurer currently lives.  Once
approved this status will serve the organiza-
tion regardless of where the current Treas-
urer lives.  So we retained an attorney, filled
out lots of forms and signed and co-signed
several documents as the weeks turned into
months.

The good news is that we were approved in
February 2019 and we have been certified
by the State of Ohio and we now have a tax
identification number.  All of this will be
explained during our Summer meeting and
our members will then be asked to ratify
the process.  

By then, looking back, it will seem like a
perfectly reasonable step for our associa-
tion. Finally, after months of tedious work
with lawyers, bureaucrats and bankers, ECA
has official status as a not-for-profit Corpora-
tion.  We are sharing a brief summary of that
journey mostly to let you know it is over and
that your membership checks will be
promptly cashed in the future.  

ECA INCORPORATED NON-PROFIT
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SECRETARY’S NOTES by
Matt Mongin
As I write this on March 5th there is
snow on the ground, temperatures in
the teens, and a new storm brewing in
the West heading this way.  March is in
like a lion this year in southwest Ohio.
February was the wettest ever following
a wet and cold January. A lot about our
business, maybe most people’s busi-
ness, is about the weather.  We keep ex-
pecting to get what we have in the past
and instead surprise!  More about that
in the pages ahead.

Once again many of us have the oppor-
tunity to vote on the future of the
Christmas Tree Promotion Board.
Mike Laine and the rest of the ECA Ex-
ecutive Committee believe our indus-
try needs a steady stream of well
fashioned and delivered publicity to
successfully compete with plastic trees.
That takes reliable funding and
thoughtful creative folks telling our
story well.  

For those who are interested in con-
trolled pollination, and collecting
conifer seed, that is you Dave Beck,
2019 looks to be an important year.
Throughout the Mid-West conifers are
heavy with male pollen cones.  If that
brings a smile to your face, or even if it
doesn’t, take a minute and read up on
this special time in the pages ahead.   

As I drive through the cities and towns
of OH, IN and MI, I see everywhere
Colorado Blue Spruce in decline.  How
sad as there seems little any of us can
do but feel bad as we remember the
beauty past.  We start here in these
pages a conversation about what has
happened and weather (no spelling
error) exotics offer some answers.

If you haven’t noticed, some of our fa-
vorite transplants are already in short
supply for 2020 like Canaan fir, Korean
fir, Turkish fir etc.  How do we encour-
age our nursery partners to grow more
without causing a costly glut?

Lots to think about on these last winter
days.  Send in your thoughts to Cyn-
thia and keep the conversation going.

PRESIDENT’S MESSAGE by
Mike Laine
Hello everyone, its been a long winter
in Minnesota. Temps bottomed out the
end of January at -50 below air temper-
ature not windchill. Fortunately, we
have had a lot of snow this year so the
smaller plants should come through the
winter fine.  Two weeks ago, we had
blizzard conditions but the forecast for
the coming week is temps in the 50’s.
Spring is around the corner.

Winter time is for planning and trade
shows. We had ours the 2nd weekend of
March in Brooklyn Park northwest of
Minneapolis. Talking to people at the
Meeting it sounded like everyone had a
good selling season with sales generally
up. Choose and cut farms had problems
with muddy fields because of the wet
fall and warm temps. Wholesalers were
getting calls from all over the country to
add trees to there lots. The drought
years we have experienced and older
growers retiring seems to be making a
tighter market here in the Midwest.
With increasing pricing power, we are
seeing some new growers getting into
tree business because of it being more
lucrative around metro areas.

On the planning front I have found a
seed source for Siberian fir seed from
Novosibirsk Russia.  It is a tree that
does well here in Minnesota as it is
rated as a zone 2 species.  It does break
bud a little early so you don’t want to
plant it in a field with frost pockets.  It
has great needle retention.  I also have
found a source of Turkish fir seed in
Denmark from a second-generation
seed orchard.  It supposedly has a later
bud break from the Bolu region seed
source of Turkish fir and a little hardier.
I will have more information on avail-
ability in future news letters.

I hope everyone can make it to our
Summer meeting in PA in conjunction
with the NCTA summer convention.
We have a great farm tour lined up and
a tour of the Collaborative Fir
Germplasm Evaluation (CoFirGE)
project with Rick Bates. I look forward
to seeing everyone there.
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Christmas Tree Promotion Board Research Initiatives

The science behind growing and caring for Christmas trees can
have long-ranging impacts on the industry. That’s why the
Christmas Tree Promotion Board has invested or committed
more than $500,000 in a slate of research projects designed to
benefit the entire industry. 

“We’re all interconnected,” explained Della Deal, chairwoman
for the CTPB Research Committee. “A research project in Penn-
sylvania can impact growers in the Pacific Northwest. We try to
choose projects all over the country.” 

The projects that are currently receiving CTPB funding range
from having potential to make a grower’s life a little easier to
completely transforming a grower’s operation.

For instance, several researchers working on a project to grow
Trojan and Turkish firs in North America are encouraged by the
results they’re seeing, and they’re just as excited by how big of a
hit those species could be with consumers. Other projects focus
on controlling pests, like slugs and elongated hemlock scale;
how to genetically improve trees; and how drones can be used
to save growers time and money. 

“Research is the only way you move forward,” Deal said.
“There’s always going to be insect disease issues that is an im-
mediate need to deal with. And then there’s genetic improve-
ment, and that’s a huge part of becoming profitable and
sustainable.” 

In addition to the $200,000 allocated in the 2018-19 fiscal year
budget, the board recently approved approximately $177,000
earmarked for future research, Deal said. And all of it will be
money well spent to support the industry, she said. 

“What’s good for one state is often good for another state,” Deal
said. “We’re not competitive with each other, we’re competitive
with the artificial tree.” There are eight projects currently receiv-
ing funding. 

Turkish and Trojan firs

The Cooperative Fir Germplasm Evaluation project, also known
by its shortened moniker CoFirGe or as the Turkish fir project,

is an experiment to see how well Turkish and Trojan firs can
grow in various locations across the country: Connecticut, Ore-
gon, Washington, Pennsylvania, and Michigan.

What’s the appeal of Turkish and Trojan fir? Project researchers
had several answers for this question, but it was Rich Cowles
with the Connecticut Agricultural Experiment Station who
summed it up best: Consumers will love them.

“The density and foliage and color of the trees is just fantastic,”
Cowles said. “They have a dark green, glossy, long needle, and
the density of the foliage is exceptional.  Their growth habits are
such that you have lots of branches and lots of foliage.” In short,
they hold many of the same physical characteristics that con-
sumers look for in other firs, said Gary Chastagner, one of the
project researchers and Plant Pathologist and Extension Special-
ist at Washington State University.

“The trend in the tree industry is that true firs have increased
tremendously, we’ve seen a big increase in Fraser and Noble firs,
those account for at least 70 percent of the U.S. production of
Christmas trees,” Chastagner said. “When you look at those
species and why there is such a demand for those species, it is
largely because of post-harvest quality and stiffness of branches,
being able to hold ornaments and having a really nice high-
quality foliage.”

That post-harvest quality is especially important to consumers,
particularly those who set up a Christmas tree during Thanks-
giving week and leave it up through New Year’s and into Janu-
ary. “Firs have good post-harvest quality,” Chastagner said.
“That quality is really important, as the industry faces con-
sumers wanting to buy trees early and have them last a long
time, not shedding is extremely important.” 

Chal Landgren, a Christmas tree specialist with Oregon State
University, said the post-harvest qualities of Turkish and Trojan
fir show promise. “They have great needle retention as long as
they’ve had a good couple of freezing episodes before harvest,”
Landgren said.

Another upshot of the Turkish and Trojan firs is they stand up
well to Phytophthora root rot. Phytophthora root rot exists in
wet soils and moves from root to root, “the water mold actually
produce spores that swim like sperm, they have tails,” explained
Bert Cregg, a research specialist at Michigan State University. 

Phytophthora can show up in a variety of soils, which is espe-
cially problematic in New England where the soil types changes
frequently, Cowles said. “Any field over an acre has more than
one soil type,” he said.

For the CT sites, the trees were planted in areas “where you’d
never in your right mind plant fir trees,” Cowles said with a
laugh. “We found sites that were horrible: wet and heavy soil,
water pooling in the bottom of the hole.”

“If anything can survive under those conditions, you have
something super special,” Cowles said. The Turkish and Trojans
have survived, but they haven’t grown well “with their feet in the
water,” Cowles said. 

cont on pg.4
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Cowles

also explained that one of the sites was
chosen for its known high risk of Phy-
tophthora root rot. In the first experi-
ment on that site, every Fraser fir died
within three years while Turkish and
Nordmann fir suffered only minor loss,
he added. 

In the Pacific Northwest, Landgren and
Chastagner are recording and evaluating
how well the trees perform and what
types of issues can arise while growing.
For instance, Landgren said the OR site
won’t be ready for harvest for another 4
years because of a gopher problem, while
Washington should be ready in two years. 

Chastagner is studying needle retention
in the trees, noting that the later the tree
is harvested the better it retains its nee-
dles. In the early branch testing he’s done,
Turkish and Trojan fir have shown less
needle loss than Fraser fir.

When it comes to pests, deer, rabbits and
others have shown a taste for the Turkish
and Trojan fir, making deer fence a neces-
sary defense. “If you don’t have a way to
keep deer out, Turkish fir is a non-
starter,” Cregg said. 

Other issues that Cregg has experienced
in MI are early bud break and slower
growth compared to WA and OR. He said
the trees can be slow to establish. “North-
west trees look great but their climate is
much milder than MI’s,” he said.

Insect pests haven’t been a major issue for
the researchers, but Landgren said it’s still
early. “Most (Turkish and Trojans) are re-
sistant to insect pests. We’re finding that
they’re not totally immune to insects, and
I’m sure insects will develop a taste for
them in time, but right now they’re pretty
pest-free,” Landgren said.

Ultimately, are Turkish and Trojan fir vi-
able in the US? The early evidence sug-
gests some areas of the country will be
better for Turkish or Trojans than others,
but there is still much to discover as this
project continues. 

“We’re learning, and that’s the idea of this
project,” Cregg said. “Are these trees going
to be suitable for all of these different re-
gions? Those are the kinds of questions
we’re looking at.”

Using heat to kill larvae

Chastagner is working on a related proj-
ect regarding seeds for Turkish and Nord-
mann fir This project, just underway, will
test whether heat can be an effective
treatment against Megastigmus larvae, a
pest that likes to eat the internal part of
conifer seeds. 

Nordmann fir is grown widely in Europe,
and most seed for Christmas tree produc-
tion come from native tree stands rather
than seed orchards, Chastagner said. The
same is true of exotic firs used in the
Turkish fir project -- only these come
from the Black Sea region, namely
Turkey, Russia and Georgia. If the adult
wasp can fly to nearby conifers and start
laying eggs on the cones of those conifers,
the larvae will hatch and seed viability
will decrease as a result. 

“You can’t manage this pest in the forest,”
Chastagner said. “In a seed orchard, you
can spray with insecticide when the
Megastigmus wasp is flying and laying
eggs on the cones, which keeps the pest
levels down to a lower risk of seed infes-
tation. When you harvest out of a forest,
in some years there is more infestation in
seed than in others.” 

A high infestation can mean nurseries are
unable to collect viable seeds, “so there’s a
whole year with no seedlings available, at
least from that nursery,” Chastagner said.
If inspectors find that seeds are infested
with larvae, all seeds have to destroyed,
Chastagner said, because there is no
known treatment for the larvae, only the
adult wasps. That’s where his research
comes in. 

Chastagner is working with nurseries to
secure infested seeds to see if he can de-
velop an approach acceptable to the
USDA for eradicating the larvae before

they eat the internal part of
the seed. The first test is to
see how well the larvae and
seed stand up to heat.
Chastagner said he’s hoping
the right combination of
temperature and exposure

time will kill the larvae without damag-
ing the seed. 

Leader control for firs

Chal Landgren, the Oregon State Univer-
sity researcher, also has a side project re-
lating to the Turkish and Nordmann fir
trees -- he’s looking at strategies for con-
trolling the leader. 

So far, he’s examining three cultural treat-
ments to see which is most effective: Cut-
ting the leader at bud break in April;
cutting the leader at 2 inches length, gen-
erally in May; or cutting the leader after it
is fully elongated, generally in August. 

“We’re still working up the data on those,
but looking at various treatments it
seemed like the best time for these two
species was in April,” Landgren said,
adding that preliminary results and final
results may change. 

He’s also experimenting with a growth
regulator treatment to see if the leaders
on those two species can be limited with
the right combination of rate and timing. 

“We used a chemical called ‘ProTone’
plant growth regulator. We found that the
right rate at the right time had a pretty
success in controlling the leader,” Land-
gren said. He added the same experiment
will be repeated by Michigan State re-
searcher Bert Cregg in summer 2019. 

“Controlling the leader has typically been
done by cutting it in August and maybe a
quarter of those we do we have to go back
and straighten them up with sticks in
kind of a splint,” Landgren said. “That
treatment on Nordmann and Turkish fir
is the most expensive activity … if we can
save growers time from tying up and
straightening tops, it will save the most
money.” 

Keeping slugs off of exports

One slug, that’s all it takes to shut down a
shipment of trees to Hawaii. And fixing
the problem can end up costing thou-
sands and thousands of dollars. 

Slugs are a very important pest to the tree
industry,” explained Rory McDonnell,
Oregon State University’s slug expert.
“That surprises many people. Many think
slugs are pests for field crops . But in the
Pacific Northwest, slugs are the top three
most common rejection for exports.”

CTPB research cont from pg 3
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Megastigmus Larvae are white,
legless grubs that complete devel-
opment inside a single seed. They
develop into tiny wasps. The larvae
destroy seeds by consuming the
megagametophyte (endosperm)
and embryo. Losses are reported
different conifers.
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Many of us want to do more than just
grow and sell our conifers by starting with
healthy transplants purchased from one
of several great growers serving our in-
dustry.  Rather, we would like to climb
those trees in late summer, harvest the
cones, clean and process the seed and
start there.  Some even go further by actu-
ally picking and manipulating the parents
of that seed through controlled pollina-
tion.  This is largely a niche enterprise left
to a handful of scientists, technicians and
hobbyists.  

But the rewards are substantial in terms of
propagating special trees, addressing an
industry need for new trees or simply
walking a path traveled by a few.  An op-
portunity to enter this neck of the woods
may be at hand.

2019 looks to be a heavy seed year.  Check
your more mature (12’ – 20’ tall) firs, Ko-
rean, Canaan, Fraser, Balsam, Concolor
… about halfway up the crown and look
to the underside of the smaller branches
on the outside of the canape.  There you
should see small bud-like bumps clus-
tered along the stems. Some may appear
green or reddish.  These are the immature
male pollen cones properly called strobi-
lae that will, in a month or two enlarge
and become the source of pollen.  When
you see a lot of these on a lot of trees, get
ready for a good seed year.  For Balsam,
Canaan & Fraser normal seed years come
every other year or third year giving the
tree time to rest from this exhaustive re-
productive effort.   Every so often, there is
a major seed year where extra strong male
cones, female cones and just right weather
occur in the same ten-day period and we
have an extra-large cone and seed harvest.
You can’t predict when that may happen
but the first reliable sign is a strong male
cone crop and we have that this year at
least in Ohio.  

Check out your trees and see how they are
performing.   If you want to collect seed
from your favorite tree(s) and try growing
your own read on.

Spring is a good time to prepare
trees from which you want to col-
lect seed.  There is more to it than
you might think.  First are there
several trees of the same type and
age (reproductively ready) close
together so that your female cones
can receive pollen when they are
ready?  Without adequate pollen,
female cones may not be polli-
nated or only poorly.  Second re-
move lower branches that will be
in the way of your ladders or other
equipment when you are ready to
pick cones in late summer.  This
will also stimulate more female
cones.  Fertilize a little heavier
than usual to support a strong
seed crop.  Remove weeds and
grass and look for and treat for
any insect damage.  Healthy trees
produce healthy seed.  Mark your
trees so you can find them in late
summer.  

Watch for pollen release and lots
of female cones in the very top of
your trees after mid-April.  Just
touching a branch should result
in a shower of pollen.  Most of
this will be wasted by the wind
but some will rise to the tops of
your trees and reach the awaiting
female cones.

Around mid-August check the fe-
male cones in the top of your
trees.  They will be hard and
mostly covered in pitch and
sticky.  Press them firmly, if they
compress, they are nearly ready to
harvest.  If they are firm, come
back in a week and check again.
You want to pick cones that are
ripe and therefore soft but not
dried out and easily separated.
Pick all you can, the rest will be
lost.  Place them in a tray made of
shade fabric (or any open cloth)
and cover with the same cloth to
keep out the mice.  Leave the trays
with one deep layers of cones in a

conditioned space like a
shed or barn with lots of air
circulation for a couple of
months.  Check our next
issue for the next steps.  

Will 2019 Be A Heavy Seed Year? by Matt Mongin

Conifers have two kinds of cones: female, or
seed, cones, and male, or pollen, cones. The seed
cones are the ones that we all know as ‘pine
cones’, no matter if they come from pines, firs or
spruces (all of which belong to the pine family, the
largest conifer family, one reason that ‘pine’ is, to
many of us, synonymous with conifer). The seed
cones are often the showiest, but some pollen
cones can give them a run for their money. 
http://conifersociety.org/blog/amazing-conifer-
cones/
Photographs by Janice LeCocq Photography

Caladon and purple seed cones on Korean fir

Male cones, or strobili, on Abies numidica, Algerian fir

The ‘flower’ inside the white fir female cone
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Conifers such as Christmas trees suffer a severe plumbing prob-
lem. The “pipes” that carry water through firs, pines and other
conifers are 10 times shorter than those in flowering trees. But a
University of Utah study suggests why conifers not only survive
but thrive: efficient microscopic valves let water flow through
conifers about as easily as it flows through other trees.

“When you are sitting around and admiring your Christmas
tree, consider that it owes its existence in part to this clever mi-
croscopic valve,” says John Sperry, a University of Utah biology
professor who led the research team. “Without these valves,
conifers could be much less common than they are, and con-
ceivably their survival might be marginal.”

Sperry says that if conifers had not evolved easy-flow valves to
make up for the short length of their water pipes or conduits, “it
is doubtful they could hold their own with angiosperms [flow-
ering trees] in today’s forests. It’s doubtful they would dominate
whole regions of North America.”

While scientists cannot really know if conifers might have gone
extinct without their efficient type of water valve, “what this
study shows is that without this valve, it would be 38 times
harder for conifers to take up water, which would put them at a
serious disadvantage in competition with flowering trees in
temperate forests,” says Sperry.

The Plumbing System of Trees: The numerous parallel “pipes”
that carry water upward through the woody trunks of evergreen
coniferous trees are single-celled conduits called “tracheids” and
are only about one eighth of an inch. In flowering trees, the
pipes are multicellular conduits called vessels and are 10 times
longer, more than one inch.

As a result, water moving up through an evergreen must pass
through 10 times as many valves (known technically as “pits”)
as water moving up through the trunk of other trees. Sperry
said that should be a severe handicap for conifers in competing
against flowering trees for water. Yet conifers thrive, and they
dominate forests in many regions of Earth. Hacke says the
planet’s tallest trees are conifers: redwoods and sequoias. So are
the oldest trees, bristlecone pines. So how did conifers overcome
the handicap of short pipes?

Scientists already knew that the valves between water pipes or
conduits are far different in conifers than in angiosperms, or
flowering trees, but they did not know how that difference af-
fected water flow. In the new study, the biologists measured
water flow through twigs from 18 species of conifers and 29
species of angiosperms.

Conifers studied included Douglas fir, subalpine fir, white fir,
lodgepole pine, various spruces, and conifers known as
podocarps and araucarias from New Zealand and New Caledo-
nia. Angiosperms included oaks, willows, ash, various maples,
hickory, mulberry, creosote bushes, manzanita, serviceberry,
mountain mahogany, grapevine and others.

The researchers connected both ends of each twig to plastic tub-
ing, used an elevated reservoir’s gravity to force water into one
end of each twig, and then used an electronic balance to weigh
water dripping out the other end. Then, based on the number of

conduits and valves in twigs and their known dimensions, the
biologists calculated the resistance to water flow of both the
conduits and the valves.

The scientists found that for conduits of the same diameter, resist-
ance to water flow in conifers was only 1.2 times greater than in
flowering trees – essentially the same. Sperry calls that “remark-
able.” And water flow actually was better in conifers than in flower-
ing trees in terms of resistance to flow per unit area of wood.

The pits or valves that connect the water conduits in trees not
only carry water up trees from the roots, but also prevent air
from entering the conduits and killing trees.

The Structure of Water Valves in Trees: Sperry says the range of
conduit diameters vary but overlap for conifers and flowering
trees. The conduits or tracheids in conifers range from 10 to 50
microns (millionths of a meter) in diameter, while the conduits
or vessels in flowering trees range from 15 to 110 microns.

The valves are in “end walls” at both ends of water conduits. In
conifers, there are about 25 to 50 valves at each end of a con-
duit; in flowering trees there are many more. These valves are
disk-shaped membranes. In flowering trees, the membranes are
homogenous, with water seeping through microscopic pores.
But in conifers, the valve membranes have what is known as
“torus-margo” structure that resembles a bird’s-eye-view of a
circular trampoline. “It’s like a trampoline in that the torus is the
mat, and the margo represents the supporting springs with holes
between them,” Sperry says. “The margo holds the torus in place
just like springs hold the trampoline in place.”

Water cannot pass through the central torus, but easily flows
through the margo pores, which are about 100 times larger than
the pore in flowering tree valves – on the scale of one 10-mil-
lionth of a meter versus one billionth of a meter.

The bottom line is that conifers have shorter conduits and fewer
valves, both of which would increase resistance to water flow,
“but they compensate for that because each individual valve is
so much more efficient,” Sperry says. “The flow resistance
through a valve of a given size is 59 times lower in a Christmas
tree than in an oak tree.”Flowering trees have longer, more effi-
cient conduits, but less efficient valves.

Evolution Produces Two Ways to Water a Tree: Sperry says
conifers and flowering trees evolved with “two solutions to the
same problem. ”Conifers, which arose more than 280 million
years ago, have primitive conduits that are short and inefficient
and evolved in some of the oldest plants some 400 million years
ago. The highly efficient, torus-margo valves evolved in conifers
and their relatives no later than 220 million years ago, Sperry says.

Flowering plants evolved at least 146 million years ago and re-
tained inefficient valves that first appeared some 400 million
years ago in ferns, cycads and other primitive plants. But flower-
ing plants evolved longer conduits to get around the problem.
“The evolution of the specialized valve and the specialized con-
duit are both ways of achieving more efficient water transport
within a tree,” for conifers and flowering trees, respectively,
Sperry says. He says that as angiosperms evolved and competed

cont on pg 8

Why Christmas Trees Are Not Extinct — Utah study suggests why conifers did not die of thirst long ago
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McDonnell offered this example: A shipment of trees grown in
WA or OR is bound for HI. Upon port inspection in HI, if so
much as one roundback slug is found, the shipment has to ei-
ther be returned or thoroughly cleaned. Both options are expen-
sive, and in either case the grower pays the price. That’s why
McDonnell, along with fellow researchers Chal Landgren and
Gary Chastagner are developing Integrated Pest Management
strategies to keep slugs out of tree plantations as well as ship-
ping yards. “The fundamental question is: Are slugs getting into
trees before they’re cut, after they’re cut, when they’re in the
field or when they’re in the shipping yard?” Chastagner said. 

To test which slugs are getting on the trees themselves, the re-
searchers use blanket traps that provide the kind of dark and
damp refuge slugs look for when day breaks. Some of the blan-
kets are wrapped around the trunk of a tree while others are on
the ground. Then, all the researchers have to do is collect the
traps once a month and analyze to see which species of slugs are
in the area. McDonnell said researchers have collected slugs at
seven Oregon tree farms and three in Washington. The re-
searchers are also collecting slugs at shipping yards, but only
during the peak tree shipping times of November and Decem-
ber. Those traps get checked every two weeks. 

Once the number of slugs and their species are determined, re-
searchers can then make and test recommendations for manag-
ing slugs. That will likely include testing a variety of pesticides,
McDonnell said. It might also mean making recommendations
for how to maintain shipping yards, since too much surface de-
bris in the shipping yard or around the edges can make for a
friendly slug habitat. 

McDonnell said knowing which species of slug is prevalent at
which time and which location is the key to figuring out effec-
tive management strategies. After all, he said, some species peak
at different times of year, some lay eggs in spring, and some lay
eggs in fall. “Once we have a better idea of the species, we’ll
come up with better management strategies,” McDonnell said. 

Understanding Elongate Hemlock Scale

They’re tiny, they’re armored, they’re not native to the North
America, and growers can’t fully eradicate them, they can only
hope to keep the numbers low. 

It’s not that Elongate Hemlock Scale do great damage to real
Christmas trees. It’s the unknown of what the scales could do if
and when they’re introduced to a particular region that moves a
state like FL to stop tree shipments from a state like NC. Jill
Sidebottom with North Carolina State Extension is working to
fill in the knowledge gaps about the scales, to help educate well-
meaning state authorities on exactly what it is scales will do. 

“There hasn’t been a lot of research done in this area because
they’re not that bad of a pest,” Sidebottom said. Sidebottom ex-
plained that Elongate Hemlock Scale first showed up in North
America more than 100 years ago. Elongated hemlock scale
originated in Asia. 

PA was the first state where the scale started impacting Christ-
mas tree growers, in the 1980s. Since then, elongated hemlock

scale has moved into 14 different states; as far south as GA, as
far west as MI, and as far north as ME, Sidebottom said. Elon-
gated hemlock scale has spread much more quickly in recent
years, she added.

Scale can travel several different ways –wind and birds can carry
them to other locations. They can also spread through nursery
plants and other vegetation, as well as through the export of
Christmas trees. And therein lies the problem for growers. 

“Fir and hemlock don’t suffer much damage,” Sidebottom said.
“But a study in the 1970s said that scales will kill plants. So even
though we don’t see that they cause much of a problem, to some
states, in their opinion, that’s just us talking. That we had to
prove it wasn’t a problem.” 

Sidebottom and her team worked with 17 different tree species,
including conifer trees native to FL, to first infest them with
scales and then to track how quickly the scales could reproduce.
Her study went on for a year, which allowed for the scales to re-
produce through three life cycles. 

Because FL didn’t want elongated hemlock scale in the state,
even for research purposes, Sidebottom said she and her team
members had to conduct the experiment in NC and try to
recreate FL conditions as best they could.  “One issue with the
study is that we couldn’t create an environment where everyone
was happy,” Sidebottom said. But despite those issues, she said
the knowledge gained about will be valuable for growers across
the nation. 

There are several control methods for elongated hemlock scale,
including a parasitic wasp, which is smaller than a gnat, that lays
its eggs inside the scale. There are other cultural control options
for scales, like reducing the use of nitrogen in fertilizer and not
planting new trees near scale-infested trees. And there are sev-
eral chemical options as well, but Sidebottom said scales can’t be
completely eradicated from an infested area. “There is no way to
send a 100 percent scale-free plant anywhere,” she said. 

Sidebottom listed other areas that may turn down tree ship-
ments because of scale – namely, southern states that don’t have
them yet and as well as Caribbean nations that import trees. 

CTPB research cont from pg 4
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Sidebottom
said she is
hopeful that
more re-
search about
hemlock
scale will
help the en-
tire Christ-
mas tree
industry re-
gardless of

whether this scale has reached a particular state or not. “We’ve
had positive results,” Sidebottom said. “I think we have a very
good study.” 

Controlling cones in Fraser fir plantations

Putting workers on ladders 10 feet off the ground to pull hun-
dreds of cones from Fraser fir is time consuming, expensive and
raises some major safety issues. 

The best way to handle cones can vary from region to region.
For instance, Fraser fir grown in Michigan can produce a high
number of cones every year – from hundreds up to a 1,000 on
larger trees. NC has the same problem, but the severity varies
year to year.

MI researchers are approaching the problem from two angles; a
proactive approach that seeks to stop cones from appearing in
the first place, and a reactive approach to control cones after
they’re growing. North Carolina State University forestry spe-
cialist Jeff Owen is focusing on the reactive approach. 

“In MI they can count on cones every year,” said Jeff Owen,
forestry specialist at North Carolina State. “In NC, it’s not as
predictable, so the idea of growers needing to treat everything
just in case is a little harder sell down here.” 

Owen used CTPB research funds for a sprayer that is designed
for research rather than production. For instance, the sprayer
Owen bought drains better than a commercial sprayer, which is
designed to prevent chemicals from one trial mixing with chem-
icals from the next trial. “It’s been a bit of a tricky process, but a
good sprayer has been instrumental in doing that research,”
Owen said. 

That research has included testing different herbicides on
emerging cones to see which will be the most effective. Bert
Cregg, the Michigan State University researcher, said that or-
ganic herbicides are primarily fatty acids that, with the right rate
and timing, have shown an ability to kill cones without damag-
ing foliage. 

In MI, Cregg is also looking at soil applied plant growth regula-
tors as another possible solution. The big obstacle here is cost-
effectiveness -- because its soil applied, the entire plantation
needs to be treated, even the trees that don’t have a coning prob-
lem. The soil-applied treatment can last for 3-4 years, while ap-
plying it to the foliage would need to be done yearly.  With the
soil applied plant growth regulators researchers have seen up to
a 50 percent decrease in cones. “We’re getting the biology fig-

ured out,” Cregg said. “The next step is to make it cost effective.”

Drones to control the cones

Researchers at North Carolina State University purchased an
unmanned aerial vehicle, otherwise known as a UAV or a drone,
through a coordinated research project with the CTPB. 

Jeff Owen with North Carolina State said the team hopes to ad-
dress several problems with the spray drone, including cone and
weed control. “It’s absolutely cutting edge,” Owen said. “For us
to be able to do that in Christmas trees so early in the learning
curve for UAV’s is tremendously exciting and could have huge
potential,” Owen said. “So much of Christmas tree country is
mountainous. To have a spray system that is not dependent on
roads or slope of land has the potential to become a huge bene-
fit to the industry.” 

Drone project team members have taken a flight training course
offered by North Carolina State, which inspired several to work
on FAA pilot licenses. Essentially, the team is spending the fall
and winter months learning everything it can about the drone
with the hope of deploying it for research in 2019. 

The Future

The Christmas Tree Promotion Board believes that the future
includes the continuation of these types of projects.  The CTPB
recently expanded its management team to include Director of
Research, Cynthia Alexander. Alexander will work closely with
the Research Committee and serve as a contact point for the re-
searchers who are funded by the CTPB.

CTPB research cont from pg 7

with conifers for water, “it is quite possible that if conifers
hadn’t evolved this efficient valve, they wouldn’t have been as
conspicuous an element of today’s forests. Being at such a
tremendous disadvantage in the competition for water, it is un-
likely they would be such a dominant element in modern
forests.”

Christmas Trees are not extinct cont from pg. 6



Over the last 30 years, the Real Tree Industry surrendered more
than 1/3 of the market for Christmas trees to the fake tree in-
dustry, largely because of the unwillingness of the Real tree in-
dustry to collectively support a sustained marketing effort.

The consumption of Real Christmas trees in the years 1960,
1962 and 64 exceeded 40 million trees and were displayed in
nearly 90% of households. In recent years, consumption of Real
trees has not consistently exceeded 30 million and they are dis-
played in fewer than 30% of US households. 

The number of US households has increased. The share of the
households which display a Real tree has declined. Now Real
trees are displayed in less than 25% of US households that dis-
play a Christmas tree while fake trees are displayed in 75% of
households.

Is it any wonder? The fake tree industry has significantly out-
spent the Real tree industry to capture market share. It is now
spending more than 10 times what the Real tree industry is
spending. 

Until the beginning of the current marketing order, the Real in-
dustry has been unwilling to support a sustained and industry-
wide coordinated plan with meaningful dollars to maintain, let
alone increase our market share.

We don’t suggest that it will take marketing dollars similar to
fake tree expenditures for Real trees to reclaim a larger share of
the market. The benefits of Real trees will be readily recognizes
by the millennial generation if we effectively and consistently de-
liver our message to them.  Millennials are the largest generation
currently with children who are most likely to want a traditional
Christmas tree experience with their family that only Real trees
can provide.What I believe is that the Real tree industry needs to
have an adequately funded, coordinated plan with meaningful
dollars to maintain, let alone increase, our market share.

Some of you may think, “I am selling all of the trees I can grow.
Why should I support the CTPB?” We need to support this mar-
keting order for those who we want to succeed us someday, our
sons and daughters. What will we tell our children about our
willingness to make their future in the Real tree business possi-
ble, or to the person who we want to sell the business to, when
we retire. 

With a growing market share our years of hard work has more
value to the next generation or the next owner.
What will your legacy be worth if the Real tree
industry has limited prospects?

This discussion refutes the false claims made by
FACTTS, those in opposition to the Promo-
tion Board. The reality is that the Christmas
Tree Promotion Board is good for the indus-
try.  

KEEP IT REAL –Vote YES for the Referen-
dum to keep the Christmas Tree Promo-
tion, Research, and Information Order.

TOPIC ONE: How Vote Yes is Funded. 

FACTTS FALSE CLAIM:

The 2018 Vote Yes effort spent $100,000 and was funded by donations, real
and in-kind, by the Christmas Tree Promotion Board.

REALITY:

2018 Vote Yes effort spent less than 1/10 of this claim and was funded and
run entirely by volunteer efforts of over 65 people from nearly every state.
These donors believe in the importance of supporting the Real Tree industry.

As far as the CTPB’s participation in the 2018 or 2019 Vote Yes effort, the
CTPB is legally bound from making any donations, real or in-kind.

TOPIC TWO: The Value of Impressions

FACTTS FALSE CLAIM:

It is a waste of money to impress potential buyers with the benefits of Real
Trees.

REALITY:

If making favorable impressions to potential buyers about the benefits of a
product is a waste of money, why does almost every industry do it. Do they
waste their money with their Christmas ads which try to impress us with the
benefits of their products? Of course making market impressions is impor-
tant!  That is the first step in converting a prospect into a customer. The fake
tree industry understands this!  Balsam Hill outspends the Real Tree for fa-
vorable impressions year after year. It is not a waste of money for them. They
captured more than 30% of our market share in less than 30 years.

TOPIC THREE: Conducting Research

FACTTS FALSE CLAIM:

Research funds are not needed because The Agricultural Research Service and
Universities are better at it.

REALITY:

We agree, Universities are the best at conducting research, but someone still
needs to request and fund it! The truth is that financial support for Real Tree
studies is vanishing. The number of universities that have researchers con-
ducting Real Tree research projects is dwindling.  We must support and fund
research otherwise, how will we solve the challenges we face in Real Tree
production? 

Questions about and for FACTTS:

• Why are the FACTTS supporters willing to cede 70% of the market to fake
trees?

• Who will conduct research to help us solve our production problems, and
where will the money come from if our industry is not willing to pay for it? 

• What will your business be worth to a future buyer of your business if
there is a dwindling market for your product?
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The Need:

Pennsylvania Christmas tree growers rely heavily upon relatively
few species, with Fraser fir (Abies fraseri) and Douglas-fir
(Pseudotsuga menziesii var. glauca) dominating planted
acreage. Production costs for these species will continue to rise
as pest problems intensify. Most of the Douglas-fir grown in the
state is derived from seed originating in the Lincoln National
Forest which is highly susceptible to Rhabdocline needle cast
and Swiss needle cast. Additionally, the prevalence of Phytoph-
thora root rot represents a major constraint to the production
of Fraser fir in Pennsylvania. The need exists to improve the pest
tolerance of these important species, but there is also mounting
pressure to evaluate and introduce new, potentially profitable
species. Consumers of cut Christmas trees are also keen to try
something new. In recent years many Pennsylvania Christmas
tree growers have begun experimenting with several Mediter-
ranean fir species including Nordmann fir (Abies nordmanni-
ana) and Turkish fir (Abies bornmuelleriana). While on-farm
testing is a critical part of the new species adoption process,
thousands of trees should be evaluated over numerous geo-
graphic regions to determine the best seed sources.

CoFirGE:

CoFirGE (Cooperative Fir Germplasm Evaluation project),
commonly referred to as the Turkish fir project, began in 2010
with Dr. John Frampton’s seed collection trip to Turkey. Almost
100 pounds of Turkish fir seed from three locations and 85
pounds of Trojan fir (Abies equi-trojani) seed from two loca-
tions were collected. Seed came from approximately 60 cones
from each of 100 trees representing a range of elevations within
each of the collection locations. Seedlings were produced as
plugs at Kintigh’s Mountain Home Ranch in Oregon, and
shipped in February, 2013 to Jim Rockis/Reliable Source for
freezer storage and spring distribution to cooperating farms.
Trojan and Turkish fir were chosen for evaluation based upon
their relative resistance to Phytopthora root rot, as well as their
excellent Christmas tree characteristics. Numerous Christmas
tree evaluation projects have been conducted in recent years
across the U.S., but none have been as extensive as the CoFirGE
project-over 30,000 trees will be evaluated on sites in Pennsylva-
nia, North Carolina, Connecticut, Michigan, New York, Oregon,
Washington and Denmark. Over the 7-9 years of the study, nu-

merous traits will be evaluated such as: growth rate, growth
habit, bud development/ terminal bud abortion/ bud break tim-
ing, needle retention, and tree quality/ grade/potential prof-
itability. Approximately eight years after planting, regions may
choose to collect scion material to establish grafted clonal seed
orchards from superior families.

The Site:

Bustard’s Christmas Trees was selected as the sole Pennsylvania
farm for this research project. Approximately 3,000 trees repre-
senting the 20 Trojan and Turkish fir families, plus control
species, were planted April 6-9, 2013 on Jay and Glenn Bustard’s
Lehighton farm (Figure 1). The design of the trial made it nec-
essary to plant in randomized blocks of 100 trees, 10 trees by 10
trees, at 6 ft. x 6 ft. spacing. Trees were produced as large plugs,
each bearing a color-coded tag indicating the provenance and
family (Figures 2 & 3). An inventory map was then developed
locating each tree on the site. This will allow researchers to fol-
low the performance of individual trees at a particular location,
and to pool data over all sites to determine possible trait differ-
ences between provenances in Turkey.

Developing Profitable Species to Meet Market Demand:

How will consumer Christmas tree preferences change in com-
ing years? What will be the next important Christmas tree
species in the U.S.? Can an exotic species such as Turkish fir be
grown profitably on my farm, and is this how I will stay ahead
of the competition? These are important questions which have
implications for the Christmas tree industry. Hopefully,
CoFirGE, and other Christmas tree research projects, will help
keep the Christmas tree industry competitive. In order to satisfy
consumer demand you always need to look to the future. Peter
Drucker, the businessman that helped bring the Japanese car to
America believed that research was the most important function
of business. Build a better product, then promote it and your
business will thrive. Are Mediterranean firs going to be that new
product?

Objective:

The objective of this project is to obtain seeds of Turkish (Abies
bornmuelleriana) and Trojan (A. equi-trojani) fir and evaluate
these species as Christmas trees in various regions of the United
States and Denmark.

Specifically, cones were collected from 20 trees each from three
provenances of Turkish fir and two provenances of Trojan fir
and used to establish a coordinated series of field trials. Trans-
plants will be available for planting during Spring, 2013.

Establishment and Evaluation of the Field Trial Series:

The establishment of the field trials series will be co-ordinated
across the U.S. regions and Denmark. Approximately, 30
seedlings from each of the 100 seed lots will be planted at two
sites in each of the five U.S. regions and Denmark (12 sites total)

Mediterranean Firs: A Fad or the Future? By Jay Bustard, Bustard’s Christmas Trees &
Rick Bates, Associate Professor of Horticulture, Penn State
Collaborative Fir Germplasm Evaluation (CoFirGE) Project
NCCTA, John Frampton, North Carolina State University
Fikret Isik, Pacific Northwest Christmas Tree Association
Chal Landgren, Oregon State University
MCTA, Gary Chastagner
Jill O'Donnell, Michigan State University
CCTA, Richard Cowles, Connecticut Agricultural Experiment
Station
DCTGA, Ulrik Nielsen, University of Copenhagen
PCTGA, Rick Bates, Penn State University
CTFAof NY, Mary Jeanne Packer

cont on pg 11
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along with one check lot each of Fraser,
noble, and Nordmann fir. Non-contigu-
ous single-tree plots will be used but ex-
cess seedlings from some seed lots may be
employed for “demonstration” plots for
extension purposes. Each test site will
contain 3,690 study trees and occupy
about 0.72 ha (1.8 acres) at a 1.5 m x 1.5
m (5’ x 5’) spacing.

The experimental design for the entire
study is:

The timing of establishment will be dur-
ing the 2013 growing season. After estab-
lishment, the trials will be cultured
according to regional Christmas tree prac-
tices and the following traits assessed
after one, four, and eight years in the field:

Age Assessment Traits:

1 Survival & status code
4 Survival, status code, bud production,
quality & height

8 Survival, status code, USDA and Danish
grade & height
It is anticipated that other collaborative
studies involving this material will de-
velop including evaluating frost hardi-
ness (date of budbreak), Phytophthora
root rot resistance, and post-harvest
needle retention.

Phytophthora root rot of conifers is
caused by fungi in the genus Phytoph-
thora. Many species of fir, true cedars,
white-cedar (arborvitae), larch, pine,
spruce, yew and Douglas-fir are affected.
It produces a swimming spore called a
zoospore.

Symptoms and Diagnosis

Symptoms include wilting, stunted fo-
liage, chlorosis and eventual death of
seedlings especially in low, wet areas. In-
fected seedlings have cambium which is
red-brown or butterscotch-colored par-
ticularly at the root collar. Feeder roots
are dead, black and fine. Trees with root
rot turn yellow-red and die, sometimes
suddenly. Roots from trees infected with
Phytophthora cinnamomi will show
gummosis (heavy pitch bleeding). These
infected trees have roots which are mini-

mal, often brown and rotting. The deteri-
oration of the roots causes the trees to
suddenly wilt, turn yellow, lose needles,
collapse and die. Stress, such as drought,
heat, under watering or over watering,
can also weaken roots and make them
susceptible to infection. Phytophthora
produces no easily recognizable fruiting
bodies or spores on infected tissue, and
diagnosis can be confirmed only by iso-
lating the organism in pure culture
medium. Phytophthora species are often
difficult to isolate because they are fre-
quently overgrown by other fungi, espe-
cially Pythium species.

Life Cycle

All species of Phytophthora spp. survive
and live indefinitely in soil. Thick-walled,
microscopic survival structures, oospores
and chlamydospores, are produced in in-
fected host tissue. There is variation be-
tween species as to the presence or
absence of these spores and also to their
size and shape. The most reliable method
of identifying Phytophthora spp. is the
finding of the sporangial stage. They are
commonly produced on infected tissue
and can be seen on microscopic examina-
tion of isolations made on specific media.
Zoospores swim through water and con-
tact roots or the lower trunk tissue of po-
tential hosts where they germinate and
infect these tissues. The fungus grows
into host tissue, girdling the infected root
or trunk and eventually killing the tree.
As the host dies the fungus produces the
survival structures in decaying tissue. If
the tree is removed these spores are re-
turned via rotted host tissue to the soil
where they enable the fungus to survive
in the absence of a host.

Integrated Pest Management Strategies

1. Choose a tree wisely. Plant
a resistant species if possible.
Nordmann, Turkish fir, and
to a lesser extent Douglas fir,
appear to confer resistance.
Choose trees from a rep-
utable nursery and choose
bigger (older) seedling trees
with stronger root systems.

2. Planting and care. Plant in
sites with well-drained soils.
Also, avoid over watering
trees-especially when more

mature. Younger trees need more water
than trees 5 years (or so) and older. In a
mixed planting, use of drip irrigation will
allow plugging of the irrigation on trees
that don’t need the water while enabling
moisture to be delivered to the young
trees when needed. Increase soil organic
matter and tilth. Phytophthora thrives in
heavy soils, like clay soils. Consider plant-
ing on a raised bed. Results with suscepti-
ble species are not conclusive; however, a
raised bed will provide more aeration to
roots.

3. Don’t stress trees. Anything that
stresses trees: heavy fertilizer on young
tender roots, herbicide damage to roots,
too much or too little water, can make
them susceptible to infection.

4. Avoid compaction of soil. Avoid heavy
equipment, such as ATV or truck driving,
or even walking paths, in areas where
trees are being planted.

5. Cool the soil. Consider cooling the soil
with a drought tolerant cover in between
tree rows such as Sheep Fescue.

6. Avoid moving soil from root rot areas
to new areas. Phytophthora lives in the
soil and can be moved with equipment-
shovels, planting augers, even boots. Also,
disinfect tools after working in a root rot
area with a solution such as 50% Clorox.
Don’t allow people to walk in root rot
areas-keep these cordoned off.

7. Chemical controls. Chemical controls
are not practical for the home gardener
but Subdue Maxx, Syngenta
(mefenoxam) is currently registered for
use on Christmas trees in California.

Organic Strategies

Strategies 1, 2, 3, 4, 5, and 6 are strictly
organic approaches.

Mediterranean Firs cont from pg 10

Missouri Botanical Gardens
http://www.missouribotanicalgarden.org



ECA, INC.
EXOTICCONIFERASSOCIATION, INC.

3006 Blue Green Drive
Beavercreek OH 43431

Dr. Ricky Bates, the Bustards and Larry Snyder
are guiding us at an interesting and important
meeting for exotic growers. We meet on Au-

gust 8th at Bustards tree farm which is also the
site of the CoFirs Turkish and Trojan fir evalu-
ation site to assess how well these trees are

growing in Eastern PA. Dr. Bates and the Bus-
tards tell us there is much to see and learn.
Many in the West believe these trees are the

future for our industry.  

You will want to stay for the Pennsylvania
Christmas Tree Association summer meeting
and the bi-annual National Christmas Tree
Association meeting on August 9,10.  We will
have complete details for you by mid-June. 
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