
Christmas Tree growers have many dis-
cussions about bud selection with true
fir shearing. Connected to this subject,
some questions are invariably asked:
“What are the best buds on true firs?” or
“Where should I cut the terminal
branch?”. In this article I will share some
of the ideas that I have developed over
many years culturing Christmas Trees.
“Where should I cut the terminal
branch?” really means: “How long
should I cut the branch, and which bud
should be left at the tip of the terminal
for next year?”  So, what is a terminal
branch, and why do they tend to be a
major focus in discussions related to
culturing or shearing Christmas trees?   

First, let’s make sure that we all under-
stand what the terminal branch is. Then
we can possibly determine which type of
bud we should select while shearing.
Simply, the terminal branch is going to
become the trunk of the tree.  Through-
out many years of shearing trees, grow-
ers simply stack terminal growth of the
current year on top of the previous
years’ growth.  Thus, the trunk of the

mature tree is nothing more than a
bunch of terminal branches stacked one
on top of the other.  All growers strive to
produce a Christmas tree that has a
straight handle that allows ease of plac-
ing the cut tree in a stand for display.  It
is reasonable that if the tree has had ter-
minal branches stacked directly above
the last one; the result should be a tree
with a straight trunk and a tree that will
not tip over in the tree stand.  Fortu-
nately, most true firs used as Christmas
trees are genetically predisposed to be
fairly “leader dominate”. In other words,
they naturally seem to stack the terminal
branch one atop the other in a generally
straight and vertical axis. Choosing the
proper terminal combined with some
other cultural decisions is important for
maintaining the leader dominate ten-
dencies on most true firs. 

Often growers ask, “If I choose a better
bud at the tip of the terminal, will I
maintain leader dominance during the
next growing season?”  There are at least
four types of buds that growers have
identified as distinctly different buds

found along the branches of true fir ter-
minals.  They are: (1) A Natural Bud
(Photo), (2) Bubble Bud (Photo), (3)
Hair Bud (Photo), and (4) Stalk Buds
(sometimes called “Dog Buds”) (Photo).
I think most growers agree that Natural
Buds (Photo #1) generally offer the best
choice for a bud setting atop the termi-
nal branch. This bud is Mother Nature’s
best work, as it generally assures
straighter terminal branches the next
growing season. 

However, many terminal branches will
grow in excess of two feet during a
growing season, and that probably
means that one should cut this branch
shorter. The result obviously, is the loss
of the generally accepted “BEST BUD” -
the Natural Bud. Since the terminal is
too long, and will be shortened, that tree
will lose all the auxins that direct upward
tree growth. Auxins are concentrated in
the dominate buds of a tree while cy-
tokinin is found in lower buds.  Regard-
less of the type of bud that is chosen, we
want this bud to grow and become the
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PRESIDENT’S MESSAGE by
Mike Laine
Hello everyone from frigid Minnesota.
We just had a cold blast of -30 this morn-
ing, just a little wake up call to let us
know it is still winter here.  We have had
good snow cover since Thanksgiving so
the trees are well protected.  Unfortu-
nately the three feet of snow that we got
that weekend also  made it hard for peo-
ple to cut their own on the farms.  This
heavy snow also brings problems to tree
nurseries.  I have had the most problems
with mice and voles during heavy snow
years.  It seems that mice really like Ko-
rean fir so I am a little concerned as to
what I will find this spring.  

Another way I can tell if the tree sales
were good is that I get a lot of calls from
growers wanting to increase their seedling
order.  Inventories are tight all over the
country and people  need to think about
getting their orders in sooner, or start
putting in a standing order for several
years out.  This is especially true for the
exotic varieties.  If growers would let
nurseries know of what they would like in
the future it will help nurseries plan out
their future plantings.  The crosses of Ko-
rean  with balsam and Fraser crossed with
balsam are in big demand, as well as the
Turkish fir and Nordmann fir.

Currently the ECA board is in our plan-
ning stages for where we will have this
falls farm tour.  We are looking at having
it in the northeast, around Vermont and
New Hampshire or Maine.  We are open
to any suggestions from members and
would welcome their feedback.  Half the
battle is just finding someone that is will-
ing to host it.

I want to remind everyone that this is
your newsletter. We want to report on
topics that are relevant to you and to
highlight what you are doing at your
farm. Your editor, Cynthia Curtis, solicits
any news and photos that relate to grow-
ing conifers for inclusion in the ECA
News. Send suggestions for articles by
email, articles of interest as word docu-
ments and photos as jpgs to:
curtistreefarm@gmail.com. 

I hope everyone has a relaxing winter and
good luck with your spring planting sea-
son.  May everyone get adequate rain.
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SECRETARY’S NOTES by
Sherry Peele
Today is March 12th, 2020, and here in
North Carolina we are going to be in the
70’s.  This weather amazes me because
one day it is freezing and the next day it
is hot.  Hey, that is North Carolina.  

Last year brought good news and some
difficult news to me.  I was elected to the
Board of Directors for the Exotic Conifer
Association and also was elected as Secre-
tary.  What an honor this is for me to
serve on the board and to be the Secre-
tary of the Association.  

The 2019 Christmas tree and wreath sea-
son had to end a little early for me due to
my brother having a heart transplant on
December 20th, 2019.  What a journey
this has been and still continues to be. 

One of the best from North Carolina
State University is retiring. We wish Dr.
John Frampton good fortune. 

Dr. Frampton has been instrumental in
Christmas tree research for many years.
The articles he wrote about his research
are published and republished by Na-
tional and State Christmas Tree Associa-
tions, and Christmas Tree Magazines,
around the world. 

Dr. Justin Whitehill accepted the position
of Assistant Professor of Christmas Tree
Genetics  in the Department of Forestry
and Environmental Resources at NCSU.
We wish him the best good luck.

And From Matt Mongin

Covid-19 dominates the airways and is
impacting every aspect of our lives.
Looking ahead to a better time, ECA is
planning an exceptional summer meet-
ing in New Hampshire with hosts Jeff
and Sue Taylor.  Our special guest is Bob
Girardin, the founder of ECA.

Yes, the pandemic may make our meet-
ing impossible.  Your Directors will be
watching closely and make the final deci-
sion, about the meeting, by early July.
Summer newsletter will have the details.

It is time to plant. That won’t wait, and it
is somehow comforting to get back into
the soil and the routine we know. 

We wish you all a safe and healthful
Spring and wish that the remarkable
healing power of the sun kills the virus
and allows us to return to ‘normal’. 
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From Aug. 26th to Aug. 30th, I had the opportunity to take part
in the 14th edition of the International Christmas Tree Re-
search and Extension Conference. Knowledgeable people
within Christmas tree industries from all around the world
came together and shared information, thoughts and projects. 

I was surprised to see that even through geographic separation,
everyone had the same goals and problems. They’re was a great
similarity in the subject matter and issues throughout the coun-
tries. Issues such as needle retention, seedling mortality, and
controlling invasive or native pests are all important to growers
and researchers throughout the world. New technologies such
as somatic embryogenesis and hormonal treatment of the trees
to prevent coning and/or reduce growth were discussed in
depth. More interestingly, many projects were done on integrat-
ing and/or evaluating new exotic tree species. Personally, it was
a relief for me to find out that we were not alone in this quest of
improving the Christmas tree industry. As my father once told
me, the issues he battled throughout his career will not be the
same issues I will face. Therefore, we must be proactive, con-
stantly ask questions, and improve our way.

Since there was over 20 power point presentation, I will try to
briefly summarize the whole. I will present to you the main
subjects in the same chronological order as the meeting. 

On Monday the 26th of Aug., Larry Downey opened the meet-
ing and made a small introduction of the Quebec Christmas
tree industry. He was followed by Dominic Choquette who rep-
resented the minister of agriculture. The first presentation after
lunch was made by senior researcher Ulrik Brauner Nielsen on
Realized gain trials in nordmann fir from the university of
Copenhagen. His research was funded by the Nature Agency,
Christmas Tree Growers Research fund and the Nursery Own-

ers Association. As we all known, breeding with firs takes time.
The breeding in this project started in 1992. The main goal of
the project was to establish a seed orchard that produces the
best offspring for Christmas tree production. Trees were se-
lected by bud break, height after 6 growing seasons, branch
length and angle, and scored from 1 to 9 in terms of density. 

In summary, phenotypic selection of traits over the years has
caused a transition from growing wild population to highly se-
lected plus-tree progenies. In other words, carefully selecting
seed orchard trees based on their phenotypic traits has positive
effect on progeny traits.

After a short break, we were introduced to a new technology
called somatic embryogenesis. This technology was known to
not function with true firs in the past, but with technology ad-
vancing with every day, it is now looming in the horizon of the
near future. Breakthroughs with new protocols and better
bioreactors has caused this technology to be more affordable. 

No idea about this technology? I will briefly introduce it to you.
Somatic Embryogenesis produces viable seedlings that are all
genetically identical since they are derived from a single seed.
The first step is to fertilize the cone and/or seed. After a short
period of time (7-20 days) the immature cone is harvested. The
seed is isolated and is tricked in growing out many embryos
through the usage of hormones. The individual embryos are
separated and germinated. Once germination has occurred with
functioning roots and needles, it can now be grown as a normal
seedling. However, all seedlings are identical. For large commer-
cial growers this would be a breakthrough since it will add ab-
solute uniformity in a plantation setting. 

The downside of this technology is  that we could lose most of
our genetic diversity which has occurred in many agriculture
products. This will be a strong subject of debate that we will
surely take part in the near future. 

The following day, we visited Resinex a local nursery that
produces plugs and we also visited a large scale provincial
forestry nursery. Both farms were working hard on resolving
similar production and pest issues. However, the forestry
nursery had started somatic embryogenesis with pines 8
years ago. Visiting the laboratory was different than visiting
an outdoor field setting.

The day after, we returned to the conference room. In the morn-
ing we had talks on douglas-fir twig weevil affecting western
USA, delphinella detection on balsam fir, invasive potential of the
elongated hemlock scale, and the balsam gall midge in Quebec.
Arriving noon I tried to not get discouraged by all these pest
that can make a growers life quite difficult. Fortunately, we have
researchers like this that can dig deep into these pest and find
the best way possible to control them.

In the afternoon, Bert Cregg gave his results from managing
cone production and leader growth with PGR’s. Over 3 years,
Foliar and soil applied PGR’s were tested. It was seen that PGR’s

International Christmas Tree Research Conference Proceedings 
by Jimmy Downey, Downey Tree Farm and Nursery, Hatley QC Canada

Jimmy Downey making hard work look easy at his family farm cont on pg 8
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During the past 10 to 15 years there has been an increased inter-
est in growing Nordmann and the closely-related Turkish fir as
Christmas trees in the Pacific Northwest (PNW). Research has
shown that these species have excellent postharvest  moisture
and needle retention when displayed in  water and are tolerant
or have limited susceptibility to Phytophthora root rot, Annosus
root rot, spider mites, and balsam woolly adelgid. 

Since 2004, an average of 500,000 Nordmann/Turkish firs has
been planted per year in Oregon. Although data are not avail-
able, a similar increase has taken place in western Washington
and the Inland Empire. Currently, these species are the third
most widely planted Christmas trees in the PNW. Most of the
Nordmann and  Turkish fir are being planted in areas where
true firs, such as noble fir, can’t be grown because of Phytoph-
thora root rot. 

During the past two years, an unidentified adelgid has been de-
tected on Nordmann and Turkish fir trees in regional genetic
trials located at WSU Puyallup.  Large numbers of crawlers at-
tack the foliage, which leads to discoloration and severe distor-
tion of the needles on infested shoots. In Europe where
Nordmann fir is widely grown for Christmas trees, the silver fir
woolly adelgid [Adelges (Dreyfusia) nordmannianae] is a seri-
ous pest on this host. Although this adelgid is not known to
occur in the PNW, the damage to trees in Puyallup is very  simi-
lar to what has been reported for this adelgid in Europe. 

The adelgid (Dreyfusia nordmannianae) is a severely damaging
insect causing  yellowing on Nordmann fir needles on Christmas
trees as well as bough production stands. An early study showed
remarkable differences among open pollinated  progenies after
artificial infestation. Reevaluation of the same experiment after
10 years reveals still significant differences, and confirms  the
early test method as a potential tool for breeding  more resist-
ant/tolerant  genetic material for Christmas tree production. 

Rick Bates, Glenn Bustard and Jay Bustard picked out the best
100 trees from the 3000 trees in the CoFirGe project. In October
before the trees were dormant 2 samples were cut from each tree
- one from the north side and one from the south side of the
tree. The samples were sent to Dr. Gary Chastagner, Washington
State University,  for needle retention testing.

Dr. Chastagner’s testing found 16 trees that had no needle loss
after 13 days, including 1 Turkish fir and 15 Trojan fir. His test
had 44 trees with a needle loss rating of 1 %, including 27 Turk-
ish fir and 17 Trojan fir. Twelve trees had 1 to 5 % needle loss in-
cluding 7 Turkish fir and 5 Trojan fir. There were 13 trees with a
needle loss rating between 6% to 100%.  Trees with the same
mother in most cases had the same needle retention results. For
example, mother 31 (Turkish fir; Karabuk provenance) had 9
trees in the test that made the top 100 trees, and all 9 had great
needle retention. Another example with different results is
Turkish fir mother 34 from the same Karabuk location. This
mother had 5 trees in the top 100 trees – 2 had a needle loss rat-
ing of less than 5% while 3 trees had a needle loss rating be-
tween 40% to 100%. 

In our experience in Carbon County, PA, the Trojan fir are faster
growers than Turkish or Nordmann fir. However, Trojan fir
break bud a little earlier than Turkish fir and experienced more
frost damage than Turkish fir. The best Trojan fir were from the
Kazdagi provenance. 

Turkish fir from the Karabuk provenance were dense with great
shape and form. They averaged one foot shorter than Trojan fir
in height at the end of the CoFirGE study. These Turkish fir
from the Karabuk location ended up being the favorite species-
provenance combination of Will Rockis, as well as other evalua-
tors in the multistate trial. 

Turkish fir from the Bolu area were slower growers and only 5 of
these trees made the top 100 trees. Only 1 Bolu tree had great
needle retention like the trees from the Karabuk area. Two Bolu
trees had a very poor needle loss of 90 to 100%.  

There were also 7 Trojan Fir from the Can provenance in the top
100 trees - 6 of these trees had no needle loss after 13 days in Dr.
Chastagner’s test.

Only 2 Turkish fir from the Akyazi area were in the top 100
trees. One tree had a needle loss rating of 1% and the other tree
had 90% needle loss

We have found growing Turkish and Nordmann fir are worth
it, and our customers like them. You can sell them at a higher
price than other species. Our wreath makers love their attrac-
tive foliage - they make great wreaths and swags. We are grow-
ing them with the soil Ph between 6 to 6.5 and fertilizing them
like a Fraser fir. One drawback is that deer love them. 

At the PA farm show the public vote for their favorite tree to
become the the Grand champion. The voters chose a Nord-
mann fir the last two years.

CoFirGE update on postharvest needle
retention by Glenn Bustard

Save The Date
ECA SUMMER MEET

Aug. 14 & 15
Richmond NH

(near Keene NH)
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FORESTRY A milder climate now makes it
possible to cultivate noble fir for Christmas
trees in Denmark. Noble fir doesn’t require
much fertilizer, can be grown without pesti-
cides and could become a new Danish ex-
port to the rest of Europe. In recent years, 

Dancing around the Christmas tree ought to
be more sustainable. To achieve this, re-
searchers are developing a more sustainable
Christmas tree for the Danish and European
markets. Here, the noble fir holds great promise
as an organic Christmas tree for the future.

"Noble fir is a coveted Christmas tree in
Europe. However, it has been tricky to
grow as the buds and tops are highly sus-
ceptible to damage from frost and cold
weather. As such, the species has largely
been used for ornamental garnish only.
“The somewhat milder climate that we
have experienced, along with improved
cultivation techniques, has made it easier
to produce these beautiful trees," accord-
ing to Ulrik Bräuner Nielsen, a senior re-
searcher at the Dept. of Geosciences and
Natural Resource Management.

Fewer fallen needles and increased 
sustainability
The noble fir, which originally comes
from America’s Pacific Northwest, is not
plagued by too many diseases and insects.
As such, pesticides are not needed to
grow it. Nor does the tree require much
fertilisation. This makes it an interesting
cultivar for Danish Christmas tree pro-
ducers and a good option for a sustainable
alternative to the widely sold Nordmann
Fir. The tree has other qualities.“The
Noble Firs unparalleled ability to survive
when cut means that it doesn’t drop nee-

dles. It has a bluer hue than the Nord-
mann Fir and a fantastic Christmas
scent,” explains Ulrik Bräuner Nielsen.

In their quest for a more sustainable
Christmas tree, researchers have turned
their attention to the American states of
Oregon and Washington, where the noble
fir is from. The researchers have learned
American cultivation techniques and re-
fined and adapted them to suit the classic
European sought aesthetic of a more lay-
ered tree rather than the fuller and tighter
appearance of American Christmas trees.

Trees to be marketed in coming seasons
Researchers have successfully managed to
cultivate noble fir Christmas trees with an
aesthetic that Danes are familiar with
from, for example, Nordmann Fir. In col-
laboration with commercial partners, the
researchers have looked at 21,000 noble
firs around Denmark, all from Hede Dan-
mark’s seed plantations. 750 of the most
impressive trees were selected.

“By way of DNA analysis, the same type
used by police for solving criminal cases, it
was possible for us to find the progenitors
of these 750 trees. Thereafter, we selected
45 of the best tree specimens from the best
families to start up new seed production,”
explains Ulrik Bräuner Nielsen.

Using the new growing techniques from
the project, Christmas tree growers can
now grow more and more beautiful Noble
firs that will become available in upcom-
ing holiday seasons. Extensive Christmas
tree production from the seeds of the 45
original trees is expected be on the market
in ten years, when the new generation of
trees becomes large enough to harvest. 

Abstract:Grafting provides a means to
clonally produce Fraser fir (Abies fraseri
(Pursh) Poir.) Christmas trees that have
desirable traits such as faster growth,
greater crown density, increased pest re-
sistance,or more desirable foliage attrib-
utes than seedling stock. 

Grafting Fraser fir to disease resistant root
stocks also provides a means to ameliorate
the impact of root rot, predominantly
caused by Phytophthora cinnamomi
Rands. The influence of ortet age on
growth and market value of grafts has not
been studied for Fraser fir Christmas tree
production. 

A field trial was established in 2004 near
Independence, Virginia, with the objec-
tives of assessing (1) the effect of ortet age
(stock plants = 6 to 8, 10 to 12, and 18 to
20 years) and (2) shearing regimes (fixed
leader length versus variable leader length)
on growth, quality, and market value of
Fraser fir. Commercial height, Christmas
tree grade (based on U. S. Dept. of Agri-
culture standards), and net present value
(US dollars) were assessed at the time of
harvest. 

Cone damage to quality was rated after 8
years in the field. Scions from Fraser fir
Christmas trees 2 m or taller produced
grafts that expressed maturation,resulting
in lower tree quality, heavier cone damage,
and decreased market value compared to
seedling stock.

In contrast, the quality and market value
of grafts was similar to that of seedlings
when scions were collected from young
Fraser fir Christmas trees. For Christmas
tree production, scions should be collected
from the upper whorls of trees no older
than 2 to 3 years in the field (6 to 8 years
from seed).The effect of age on Fraser fir
clones varies so that pre-screening might
identify some older selections suitable for
use as scion donors. Fixed versus variable
shearing regimes had little effect on tree
value,although some individual clones re-
sponded better to one regime or the other.

A sustainable future for 
Danish Christmas trees with
fewer fallen needles 
Univ. of Copenhagen — ign@ign.ku.dk

Ortet Age and Clonal Effects
on Growth and Market Value of
Fraser Fir (Abies fraseri) Grafts
as Christmas Trees
by Eric Hinesley  eric_hinesley@ncsu.edu,
John Frampton  john_frampton@ncsu.edu,
Buddy Deal & Earl Deal  info@smokey-
hollertreefarm.com

Researchers clipped trimmings from the 45 se-
lect trees and grafted them onto common firs.
This grafted noble fir top is the beginning of a
new tree being grown for seed. 
Photo: Poul Elgaard.

Scientists graft Fraser fir onto rootstock of Turkish
fir to produce disease-resistant trees. April grafting
optimal for Fraser fir.  Photo: John Frampton
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next terminal branch during the follow-
ing growing season! This is the point
where the person culturing/shearing
true firs has to make a decision about
where to cut the terminal branch.  As-
suming that the correct branch is se-
lected (the most centered to the direct
vertical axis for the tree), the next deci-
sion is to regulate the height of the ter-
minal branch.  No matter what that
length is, I want to cut to a bud that
gives me the best opportunity to main-
tain a straight trunk on the tree.  

Here is where the discussion points be-
tween growers get interesting.  Usually, a
straight top on a conifer is achieved via
apical dominance. What this means is
that auxin wishes the tree to grow up-
wards while the cytokinin wishes the
tree to grow outward. Auxin overrides
the cytokinin by diffusing through the
tree from the terminal bud. You want to
allow apical dominance, stimulating
straight and upward growth.  Therefore,
auxins will then be formed in the buds
left (after shearing) near the top of the
cut terminal branch.  This is an impor-
tant point, as you will learn later. 

Many growers argue that the next best
bud to a natural bud is known as a
“bubble bud”.  The name is apt because
these buds really look like a tiny bubble,
or even a blister on the side of the
branch (insert photo of bubble bud).  

From 2011 through 2014 I was part of a
M.S.U. demonstration project.  My job
for this project was to monitor weekly
the growth of each terminal branch of
twenty-five trees chosen for this study.
On a weekly basis throughout the grow-
ing season, I would survey in the field
and record the growth (in centimeters)
of each tree chosen for this study. Once
the growth had ceased and the terminal
had reached the maximum length for
that growing season, different bud types
were then selected.  Each of the different
bud types were chosen, and the tree was
then sheared for overwintering.  

The effects of selecting different types of
buds were then followed the next grow-
ing season.  Participating in this project
allowed me to observe the growth of
Fraser Fir for several growing seasons. I
had a weekly, up-close inspection of the

terminal growth of these trees.  I was
able to witness growth changes season-
ally from the time the trees were dor-
mant, through bud-break and summer
growing, until dormancy again in the
autumn.

This was awesome because this study
monitored the same twenty-five trees
from the time they were nearly six-foot
tall until they were at least eight-foot
tall.  I was able to see first-hand the ef-
fect the previous year’s shearing had on
each tree. To preserve the integrity of the
project I was the only one who sheared
these trees. Actually, I not only sheared
these twenty-five trees, but I sheared
every tree in the block that was remotely
close to the survey trees.  This was my
way of ensuring that no one would come
into the area and disrupt the study for
M.S.U.  Additionally, I took weekly pho-
tographs of each of the subject trees so
that I could study the time-lapse effect
of growing throughout the summer
months. In effect, I had over 600 trees
that became my subjects for the next
several years.  

Shearing occurred according to my gen-
eral philosophy of trying to give each
tree the optimal chance to become mar-

ketable in the shortest period of time.
However, in this situation the trees were
dedicated to a multi-year study. There-
fore, they were going to be left in the
field until the study concluded regard-
less of height or quality.  Still, I gave my-
self the opportunity to study many
Fraser Fir and monitor and record the
effect that different shearing ideas had
on these trees.  When shearing the trees,
I decided to see what bud selection and
other cultural ideas affected Fraser Fir
the following growing season. The trees
in the study were sheared on August 19,
2011; August 10, 2012; and August 29,
2013.  I chose all four of the types of
buds for the study.  Some trees allowed
for the terminal branch to keep the “nat-
ural bud”.  Other trees were cut to a
“bubble bud” or a “stalk bud” or a “hair
bud”.  The truly great thing is that I re-
turned to the same set of trees for sev-
eral years and evaluated the growth
response from the previous year’s cul-
turing/shearing.  This was a small num-
ber of trees, relative to the overall
inventory in the fields, but it was an op-
portunity to make observations over a
period of years.  I hoped some shearing
theories might be proven, and I believe

True Fir Buds cont from pg 1

cont on pg.7
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that I learned a great deal from studying
this group of Fraser Fir.

As mentioned, season after growing sea-
son I chose all four types of buds on
several different trees in this block. I was
not surprised that trees with natural
buds performed predictably very well!
Trees that were able to maintain a natu-
ral terminal bud were almost always
rendering straight terminals.  What sur-
prised me the most was there seemed to
be very little difference between termi-
nals with a “bubble bud” and those with
a “hair bud”.  

Furthermore, even as much as I person-
ally do not like to use a “stalk bud” or
“dog bud”, only occasionally did a tree
with this type of bud fail to produce a
marketable and high-quality tree. Also,
regardless of the type of bud selected,
most buds rendered a straight terminal
the following growing season.  

Statistically, of the twenty-five research
trees which were pruned nearer the end
of the optimal shearing window (in my
opinion), 64% of the trees were subse-
quently sold as high-quality cut Christ-
mas trees. However, 36% were
determined to not be harvest quality.
The surrounding trees that were not
part of the study were cultured anytime
during the growing season(s). They were
sheared during the “Optimal Window
for Shearing True Firs” (see table #1).  

More than 84% were harvested as either
a USDA #1 or a Michigan Snowfresh
quality tree. Twelve percent were sold as
a USDA Grade #2 and 4% were graded
as a cull and used in the production of
Christmas greens.  These trees were
sheared from mid-July to the first week
of August each year of the study.  Basi-
cally, they were sheared anytime I felt
like they needed to be cultured. 

I believe that the increased percentage of
harvest quality trees were higher be-
cause they were sheared in that “optimal
window”.  Most of the M.S.U. trees were
sheared later due to the parameters of
the research project, which mandated
that no shearing would be done until
each tree showed no more growth and
tissue expansion.  In my opinion, the
M.S.U. trees were outside that optimal

shearing window, and had begun to be
dormant. 

Generally, I determined that regardless
of the type of bud selected or the com-
pass orientation of the bud, when shear-
ing occurs in the optimal window they
usually produced a harvestable quality
Christmas tree. This might be due to the
ability of the tree to re-insert auxins in
the remaining buds in the tip of the ter-
minal. I do believe from the multi-year
observation and culturing of all of the
trees in and around the M.S.U. research
project, shearing when done in the opti-
mal window produces constantly high-
quality Christmas trees.  

See Table #1 for some guidelines for
shearing most true firs during the “opti-
mal window” and what cultural meth-
ods you might employ while shearing.
There seems to be, statistically, a very
small indicator that one type of bud
outperforms the others.  Even “stalk
buds” (which I personally do not like

and rarely choose for a terminal bud)
seemed to render a quality, harvestable
Fraser Fir.  

Participating in the project with M.S.U.
and simultaneously conducting my own
shearing research convinced me that
proper timing and proper shearing is
critical for growing great quality true
firs. Shearing and culturing properly
will pay huge dividends that render
high-quality, harvestable trees in great
numbers.  There seems to be very little
advantage to cutting terminals, leaving
a particular type of bud for the next
season.  

I believe that if Fraser Firs are actively
growing, and culturally sheared during
the optimal window, they will reintro-
duce auxins to the remaining buds that
are left near the tip of a cut terminal
branch.  I think this is the greatest argu-
ment for shearing and culturing during
this optimal window.   

True Fir Buds cont from pg 6

additional bud photos cont on pg 8

Table #1



can reduce coning and control shoot growth thus leading to an
improved tree quality. However, coning was not stopped 
entirely and the cost per tree with some of the products was
quite expensive ranging from 0.07$/tree to 1.50$/tree. Dr. Cregg
mentioned that the objective of the project was to find if PGR’s
had an effect. More work needs to be done in order to integrate
this practice into the industry. 

Soon after a talk by Chal Landgren from Oregon State on leader
length control using PGR’s was done. He discussed issues while
using PGR’s in a production setting. After finding the proper
dosage of the product, he mentioned that the timing of applica-
tion was essential. Too early can damage the tissue and/or cause
the leader to lose its dominance leading to multiple leaders. Too
late and the product has little effect. The leader needs to be 1-3
inches from the desired final height. This led to another issue.
Not all trees reach the optimal 1-3 inches at the same time.
Therefore, multiple passes and selecting the trees that were
ready was necessary. In a production set, this becomes almost
impossible to do at a large scale. Dr. Landgren mentioned that
only 30% of the trees were ready at a point of time. However,
the dosage of 200-300ml/l of S-ABA was determined to be the
optimal dose. One liter can treat 1200-1400 trees. Surfactants
should not be used or should be used at a minimal of 0.5ml/l
since it caused damage to the tissues. 

We here at Downey Nursery have been experimenting with
PGR’s on Koreana fir since they have issues with leader domi-
nance. Dr Landgren had better results with 2 applications 20
days apart and we would agree with this finding since it has
been the same for us. Since every tree reacts differently to the
product and the product is applied by hand, it is a time-con-
suming process with results that are not always satisfying. 

On the final day, Gary Chastagner gave a talk on the CoFirGE
project (collaborative fir germplasm evaluation) In other
words, Dr. Chastagner worked on the identification of superior
sources of Turkish and Trojan firs for the production of Christ-
mas trees in the US Pacific Northwest. 

Evaluations of bud break, height, needle retention, and struc-
ture were performed on different sources of Trojan and Turkish
fir. Surprisingly, geographic elevation of the mother trees was
seen to have no effect on bud break ratings. Personally, I always
thought the more elevated the mother tree the faster the prog-
eny would break bud, however, that is not the case. Importantly,
tree-to-tree variation of bud break within families of Turkish
and Trojan provides opportunities to select late budding trees. 

Here in Canada, Trojan and Turkish fir breaks bud too early for
our production. However, isolating a late budding Trojan or
Turkish fir can open the possibility of planting theses trees in
new areas. Turkish fir was found to grow slower than the Trojan
fir. However, once again tree-to-tree variation within Turkish
and Trojan fir families provides opportunities to identify fast
growing trees within families. 

In terms of needle lost two sources of Trojan fir proved to re-
tain their needle much better indicating a variation between
families. The Trojan fir Kaz and CAN sources appears very

promising. 152 trees with highly desirable traits were identified
within this project. Any grower’s south that can tolerate early
budding firs should try growing these sources of Trojan fir.

In conclusion, my week was filled with excitement from meet-
ing all the people at the meeting and sharing our knowledge.
Progress in improving the Christmas tree industry world wide
has already taken off and we, as growers, must make sure to get
on the “ride” in order to have a sustainable future. Personally,
this meeting was a first for me and it  will surely not be my last.
The 2021 meeting is set to be held in California.
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ECA Annual  Summer Meet

Special Guest , Bob Girardin

Hosts, Jeff and Sue Taylor

Windswept Mountain View
Christmas Tree Farm

Richmond, NH

August 14 & 15
(agenda and details to follow)
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During the past 10 to 15 years there has
been an increased interest in growing
Nordmann and the closely-related Turkish
fir as Christmas trees in the Pacific North-
west (PNW). Research has shown that
these species have excellent postharvest
moisture and needle retention when dis-
played in  water and are tolerant  or have
limited susceptibility to Phytophthora root
rot, Annosus root rot, spider mites, and
balsam woolly adelgid. 

Since 2004, an average of 500,000 Nord-
mann/Turkish firs has been planted per
year in Oregon. Although data are not
available, a similar increase has taken place
in western Washington and the Inland
Empire. Currently, these species are the
third most widely planted Christmas trees
in the PNW. Most of the Nordmann and
Turkish fir are being planted in areas
where  true firs, such as noble fir, can’t be
grown because of Phytophthora root rot. 

During the past two years, an unidentified
adelgid has been detected on Nordmann
and Turkish fir trees in regional genetic
trials located at WSU Puyallup.  Large
numbers of crawlers attack the foliage,
which leads to discoloration and severe
distortion of the needles on infested
shoots. 

In Europe where Nordmann fir is widely
grown for Christmas trees, the silver fir
woolly adelgid [Adelges (Dreyfusia) nord-
mannianae] is a serious pest on this host.
Although this adelgid is not known to
occur in the PNW, the damage to trees in
Puyallup is very  similar to what has been
reported for this adelgid in Europe. 

The adelgid (Dreyfusia nordmannianae)
is a severely damaging insect causing  yel-
lowing on Nordmann fir needles on
Christmas trees as well as bough produc-
tion stands. An early study showed re-
markable differences among open
pollinated  progenies after artificial infes-
tation. Reevaluation of the same experi-
ment after 10 years reveals still significant
differences, and confirms  the early test
method as a potential tool for breeding
more resistant/tolerant  genetic material
for Christmas tree production. 

Pest Management  An emerging adelgid pest on 
Nordmann fir Christmas trees in western Washington 
by Gary Chastagner, Kathy Riley, Andy McReynolds, and Monica Gallucci 
Washington State University, Puyallup Research and Extension Center

The gallicola of Adelges nordmannianae develops
iin a galls on its primary host (Picea orientalis)

The overwintering females are laying their eggs
close to the buds in the springtime. (Dreyfusia
nordmannianae).Foto: Magnus Gammelgaard

When the eggs hatch, the larvae are crawling to
the new shoots .Dreyfusia nordmannianae).  

Found in Europe, N. America and New Zealand
where it is anholocyclic on secondary hosts like
Nordmann fir and silver fir (Abies alba).

Using traps to time white
pine weevil emergence
Jill O’Donnell, Michigan State University
Extension - March 21, 2008

Editor’s note: This article is from the archives
of the MSU Crop Advisory Team Alerts. 

The last several years we have seen many
leaders on Norway, Serbian and Colorado
spruce in landscapes and Christmas tree
fields damaged by white pine weevil. Lar-
vae of the white pine weevil kill the ter-
minal leader and the top two to four
years of growth on many varieties of
spruce, as well as white and Scotch pine
trees. If you had weevil damage last year
and you need to control the weevils, you
will have to do it early this spring.

The adult weevils over-winter on the
ground, protected and insulated by the
litter (fallen needles). Once they warm
up, the weevils move up to the tops of the
trees in the late afternoon or early
evening and feed on the terminal leader.
Each time a female weevil makes a feed-
ing wound on the terminal, she lays one
to four eggs in the wound. Those eggs
will hatch within a few weeks and the lar-
vae chew their way through the bark.
They will feed in the phloem under the
bark for several weeks, pupate and then
emerge as new adults around midsum-
mer. If you need to control white pine
weevil, your one opportunity is early in
the spring. We have targeted insecticide
application to the terminal leader once it
begins to warm up - somewhere around
25-65 GDD50.

To help better time this early application,
a few years ago we tried placing tedder
traps in fields to detect the emergence of
over-wintering white pine weevil adults
and have had good success. These traps
are placed in the field next to trees that
were damaged the previous year. The
traps are “baited” with vials containing al-
cohol and turpentine. Weevils over-win-
tering at the bases of the trees are
attracted by the scents of alcohol and tur-
pentine that mimic the odor of pine trees.

Monitoring traps in previous years, we
found the first adults in southern Lower
Michigan April l, and in northern Michi-
gan around April 20. So growers should
be getting traps out next week (end of

cont on pg 11
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The Tree Assistance Program (TAP) provides financial assis-
tance to eligible orchardists and nursery tree growers to replant
or rehabilitate eligible trees, lost by natural disasters. TAP is ad-
ministered by the Farm Service Agency (FSA) of the U.S. De-
partment of Agriculture (USDA).

What Is Eligible? Eligible Tree Types

Eligible trees, are those from which an annual crop is produced
for commercial purposes. Nursery trees include ornamental,
fruit, nut and Christmas trees produced for commercial sale.
Trees used for pulp or timber are not eligible for TAP assistance.

To be considered an eligible loss:

• A requisite death loss must first be sustained; a stand of eligi-
ble trees, must have suffered more than a 15 percent mortality
loss (after normal mortality) due to a natural disaster;

• Mortality loss on a stand of eligible trees, is based on:

        - Each eligible disaster event, except for losses due to
        plant disease; and

        - For plant disease, the time period as determined by the 
        FSA for which the stand is infected.

• The loss must not have been preventable through reasonable
and available measures;

• The loss must be visible and obvious to the FSA representa-
tive; if the loss is no longer visible, FSA may accept other loss
evidence and determine whether that other evidence substanti-
ates that an eligible loss due to natural disaster occurred; and

• FSA may require information a qualified expert to determine
extent of loss in the case of plant disease or insect infestation.

Eligible Orchardists and Nursery Tree Growers

To qualify for TAP, eligible nursery tree growers must:

• Have suffered a qualifying tree, loss in excess of 15 percent
mortality for the stand (adjusted for normal mortality) due to
an eligible natural disaster;

• Have owned the eligible trees, when the natural disaster oc-
curred, but eligible growers are not required to own the land on
which owned eligible trees, bushes and vines are planted;

• Replace eligible trees, within 12 months from the date the TAP
application is approved.

How It Works — Acreage Limitation

The cumulative total quantity of acres planted to trees,  for
which an eligible orchardist or nursery tree grower can receive
TAP payments cannot exceed 1,000 acres annually.

Payment Limitation and Average — Adjusted Gross Income
(AGI)

For losses that occurred on or after January 1, 2017, there is no
payment limitation for TAP.

In applying the limitation on average adjusted gross income
(AGI), a person or legal entity is ineligible for payment under
TAP if the AGI of the person or legal entity for the relevant tax
years exceeds $900,000.

Direct attribution applies to TAP and is used for AGI purposes
as well. Under direct attribution, any payment to a legal entity
will be considered (forpayment limitation purposes) to be a
payment to persons or legal entities with an interest in the legal
entity or in a sub-entity.

Payment Calculator

For tree, bush, or vine replacement, replanting and/or rehabili-
tation, the payment calculation is the lesser of the following:

• 65 percent of the actual cost of replanting, in excess of 15 per-
cent mortality (adjusted for normal mortality), and, where ap-
plicable, 50 percent of the actual cost of rehabilitation, in excess
of 15 percent damage or mortality (adjusted for normal tree
damage and normal mortality); or

• The maximum eligible amount established by FSA.

The 2018 Farm Bill increased the reimbursement amount for
applicants who meet the definition of a beginning or veteran
farmer or rancher. The payment calculation is the lesser of the
following:

• 75 percent of the actual cost of replanting, in excess of 15 per-
cent mortality (adjusted for normal mortality), and, where ap-
plicable, 75 percent of the actual cost of rehabilitation, in excess
of 15 percent damage or mortality (adjusted for normal tree
damage and mortality); or

• The maximum eligible amount established for the practice by
FSA.

For More Information

This fact sheet is for informational purposes only; other restric-
tions may apply. For more information about FSA disaster pro-
grams, visit disaster.fsa.usda.gov.

In general, most Christmas tree producers are subject to the
same provisions as timber growers; the sale of rooted trees does
not qualify for capital gains treatment. Christmas trees do not
qualify for the reforestation tax credit and amortization incen-
tives, but since Christmas tree growing almost always consti-
tutes a business, management expenses, taxes, and interest are
fully deductible against income from any source. 

The sale of Christmas trees is complicated by a 1977 IRS 
Revenue Ruling. 

In order to ensure capital gains treatment, producers who sell
standing trees to wholesalers should be careful to meet the re-
quirements for a Section 631(b) disposal, while producers who
sell cut trees to wholesalers or choose-and-cut trees to individu-
als should be careful to meet the requirements for a Section
631(a) transaction. 

Christmas tree production and taxation are different enough
from timber management to exclude their further consideration
here. Again, however, it is important to recognize that the issues
are potentially complex and are likely to warrant the counsel of
a tax professional.

2019 Tax Tip for Christmas Tree Growers

2019 Tree Assistance Program and Taxes
Compiled and edited by Editor At Desk
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Christmas Tree Research: A Growing Investment
The science behind growing and caring for Christmas trees is
constantly evolving. The Christmas Tree Promotion Board is
dedicated to funding scientifically sound, unbiased research
that will have far reaching impacts on the industry. Over
$730,000 has been invested in a slate of research projects de-
signed to produce high quality Christmas trees, manage ever in-
creasing production costs, and minimize environmental impact.

The purpose of the Christmas Tree Promotion Board Competi-
tive Research Grant Program is to establish and conduct re-
search with respect to the image, desirability, use, marketability,
quality, product development or production of Christmas trees;
to the end that the marketing and use of Christmas trees may be
encouraged, expanded, improved, or made more acceptable and
to advance the image, desirability, or quality of Christmas trees.

Research means any type of test, systematic study, investigation,
analysis and/or evaluation designed to advance the image, desir-
ability, use, marketability, quality, product development, or pro-
duction of Christmas trees, including but not limited to
research related to cost of production, market development,
testing the effectiveness of market development and promo-
tional efforts, new species of Christmas trees and environmental
issues relating to the Christmas tree industry.

Priorities set for the last grant cycle funding included but are
not exclusive to:

•• Genetic Improvement – All species, all growing regions

•• Environmental Benefit of Real Trees – Carbon, Green space,
Sustainability

•• Insect/Pest Management – scale, aphid, slug, mite, chalcid,
wildlife, roundup resistant weeds,

•• Improved technology – labor reduction, safety, cost benefit,
quality of end product (baling materials, baler pulling devices,
shaking, tree display stands, cut tree water use, Christmas tree
allergies)

•• Disease Management/Resistance – Phytophthora, Passalora

The CTPB contributes funds to the CoFirGE project. That proj-
ect is designed to identify regionally adapted sources of Turkish
and Trojan firs that produce excellent Christmas trees, and to
obtain a better understanding of how site and environmental
conditions are affecting the growth and postharvest quality of
Turkish and Trojan firs.

Opportunity To Serve On The Board

The Christmas Tree Promotion Board is seeking nominees for
CTPB positions that will be vacating on December 31, 2020.
CTPB board members serve three-year terms and nominees
must have paid assessments in the most recent fiscal year as well
as any past assessments.  The board typically meets face-to-face
two times per year and has monthly conference calls. 

There are six positions open: two in the Western region, two in
the Eastern region one in the Central region and one Importer
representative. Interested individuals can self-nominate or can
be nominated by a state or regional association.

Qualified nominees must submit nomination form to the
CTPB office by June 1, 2020. Qualified producers in each region
will have the opportunity to vote on all qualified candidates on
a ballot to be distributed by the CTPB by June 15, 2020.Ballots
are due back to CTPB by July 15, 2020. The names of the top
two nominees in each region will be sent to the Department of
Agriculture by August 1, 2020. The Secretary of Agriculture will
appoint a nominee for each position.

March) in southern Michigan and by mid-April in northern
areas. Two traps per block should be adequate, but you may
want to use more if the area is extremely large. In addition to
white pine weevil, you will find several weevil species and other
insects are attracted to the traps. Typically, we will find Pales
weevil adults, so you will need to make sure you can identify
them. Check the traps frequently and replace the alcohol and
turpentine if needed.

Apply a registered pesticide as soon as possible after you find
the first weevil. It's better to be a bit early than to be late with
this application. Make sure to use a persistent product, because
the adult weevils don't all warm up at the same rate. You could
have weevil adults feeding on the terminals for three weeks or
perhaps longer. If you can just treat the terminal and avoid
spraying the rest of the tree, you will conserve beneficial species
like predatory mites. Also, growers who have had success in
controlling this weevil have used a two-pronged management
strategy involving applying an early spring insecticide spray and
then removing and destroying infested leaders in June/July to
prevent weevil emergence.

Note: These traps have also been used effectively in Pennsylva-
nia and more information can be found at:
http://ctrees.cas.psu.edu/info_insects.htm#Insects For even more
information go to: https://extension.psu.edu/white-pine-weevils

If you are interested in trying these tedder traps, they are avail-
able through Great Lakes IPM, Vestaburg MI, 1-800-235-0285. 

Pine Weevil traps cont. from pg.9

Typical “shepherd’s crook” symptomatic of white pine weevil infestation. 
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