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SPRUCE PROBLEMS ARE PROBABLY CAUSED  
BY MORE THAN A SINGLE AGENT 

Prepared by: Washtenaw County Conservation District 
7203 Jackson Road, Ann Arbor MI 48103 

Web: www.washtenawcd.org 
 
A recent news article circulating through various media outlets suggests a link between spruce dieback and the use of a 
new DuPont herbicide Imprelis. This injury may overshadow a more serious decline of spruce that we have been working 
on for the past few years. In monitoring spruce, we have observed a significant decline in health beginning approximately 
five years ago, which is now manifesting itself as a severe and even devastating problem throughout Michigan’s Lower 
Peninsula. Symptoms include loss of interior needles, increased twig and branch dieback, decreased growth and, in some 
cases, death of the tree. 
  
Just walk outside your home, place of business or shopping center, and you can find landscaped spruce that are healthy, 
severely impacted or just beginning to show symptoms, if you know what to look for (Photos 1-8). These symptoms do not 
correspond to the use of Imprelis but instead correspond with two new fungal infections of spruce first observed in 
Michigan during the past 10 years. 
 
These fungi, Setomelanomma and Stigmina (see additional below) grow within the stem and needle tissues of spruce, 
respectively. Stigmina is found infecting the needles of spruce where it may or may not be a needlecasting pathogen. It 
was first observed in 2003, roughly about the same time it was observed on spruce in other states. It appeared to come 
down from Canada in the 1990s.   
 
A well-known and common needlecasting pathogen of spruce is Rhizosphaera (see additional below). This pathogen can 
become epidemic at tree farms and cause serious needlecasting problems, hence management programs have been 
described here and other locations for several years. So now we can find Rhizosphaera and Stigmina growing in the 
needles of spruce.  
 
Setomelanomma holmii was first thought to be a pathogen but now is not considered a pathogen and can often be found 
growing and reproducing in the stems of apparently healthy spruce trees, as do well known fungal pathogens of spruce 
such as Phomopsis and Cytospora (see additional below).  Both Phomopsis and Cytospora are common fungal 
pathogens of spruce producing branch cankers that can kill foliage and branches—stem cankers can eventually kill trees. 
So now we can find Phomopsis, Cytospora and Setomelanomma growing in stems of spruce. 
 
It is obvious that the three stem-infecting fungi can interact with each other and the two needle-infecting fungi can interact 
with each other. What may not be as obvious is the potential interaction between the needle infecting fungi and the stem 
infecting fungi.  As we look for clues as to what may have changed for spruce cultivation in the past ten years, to us, these 
fungal interactions, as well as the climate, loom high on the list of potential factors.  
 
Today we are witnessing the branches of spruce trees–Colorado blue, white (Black Hills), and Norway–drop needles and 
die.  Is this due to one of these pathogens, the interaction of all of these fungi, or the interaction of more than one 
pathogen or fungal infection?  Many of the dying branches are infected with Phomopsis. However, Phomopsis is normally 
a stress pathogen causing light, moderate or at times severe infection depending on weather, planting density, age of tree 
(worse on young trees in nurseries), and overall health of the tree.  
 
Why are we finding so much Phomopsis on older trees? Could it be due to additional stresses caused by the new spruce 
infecting fungi, such as the non-pathogen Setomelanomma or Stigmina, which has not officially been proven a pathogen 
on spruce, yet?  Or can it be blamed on the weather?  Often there is too much rain in the spring and it is too dry in the 
summer. Or have we planted spruce on poor sites? 
 
SEE ALSO: The article below, “Spruce Declining Rapidly Around Michigan”, by the same authors.   
 
 

July, 2011 by Dennis W. Fulbright, Mursel Catal, Sara Stadt and Jill O'Donnell 
Michigan State University Extension, Department of Plant Pathology 

 
 
 
 
 
 
5/2012 

http://www.washtenawcd.org/
http://www2.dupont.com/DuPont_Home/en_US/index.html
http://msue.anr.msu.edu/news/article/documenting_suspected_imprelis_injury
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Photo 1. Mature landscape trees showing varying amounts of 
spruce decline. If you look at the base of the healthy tree on 
the right, you can begin to see branch death.  

 

Photo 2. The first noticeable symptoms are browning of last 
year’s needles and the death of some small branches.  

 

  

Photo 3. On some trees, you may be able to see typical 
Phomopsis infection symptoms where new growth curls 
downward and dies. 

Photo 4. Continued Phomopsis infection will lead to the death of 
branches.  Phomopsis isusually considered a stress pathogen.  

  

  

Photo 5. The 
needlecasting 
pathogen 
Rhizosphaera 
is producing 
fruiting on a 
spruce  
needle that will 
soon cast. 

Photo 6. This 
needle appears to 
show signs of both 
Rhizosphaera and 
Stigmina fruit  
bodies. DNA 
analysis will not 
only verify this, but 
also tell us which 
fungus is more 
predominant. 

Photo 7. Spruce 
needles with 
varying degrees 
of infection by 
Stigmina and 
perhaps  
Rhizosphaera 
may be present, 
too. 

Photo 8. Spruce 
needles and stem 
infected by and 
showing signs of 
Stigmina and  
Setomelanomma, 
respectively, two 
relatively new 
fungal species 
found on  spruce  
in Michigan. 
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Spruce Declining Rapidly Around Michigan
By Dennis W. Fulbright, Mursel Catal, Sara Stadt and Jill O’Donnell

Last fall we were asked to take some time to visit a tree farm in central Michigan and take a look at 

their blue spruce planting which was experiencing what we thought at the time was a unique problem.  

We were told the trees had been diagnosed with Phomopsis canker and the owner wanted to know 

where the disease came from, why it was so severe on his trees, and what he could do about it. 

spruce decline

After a trip to the tree farm, we saw at 

first what appeared to be extremely 

healthy spruce trees with some die back 

around the skirt of the trees rising up two 

or three whirls of branches in some cases 

(Figure 1).  He had already culled many 

trees. It certainly could have been caused 

by Phomopsis canker based on the symp-

toms, and since the MSU Diagnostic 

Laboratory had already nailed down the 

pathogen we began to focus on the three 

major questions confronting the grower: 

Where did it come from?  Why is it so 

severe? And, what can be done?

A lot has transpired between that fall 

day last year and this past summer.  More 

calls came in regarding this problem at 

other tree farms as well as in the land-

scape (Figure 2).  Was it becoming more 

widespread? While we still don’t know 

why Phomopsis canker started infecting 

trees around the state, we have now con-

firmed that Phomopsis canker is wide 

spread on all ages and species of spruce 

trees in Michigan and is causing major 

dieback and even death to landscape 

spruce trees.  But it isn’t only cankers 

caused by Phomopsis causing branch 

death and needle loss, although Phomopsis 

appears at this point the most frequent 

cause.  We are finding cankers initiated by 

other common fungal pathogens.  

We are beginning to think that we are 

going to need a program or playbill in 

order to tell all of the players and cast of 

characters apart.  We now know that 

Phomopsis is probably the star of the show, 

but we also know that Cytospora and 

Diplodia (formerly Sphaeropsis) can be 

found on dead and dying spruce branches 

around the state.  We also know that two 

needlecasting problems, one caused by 

fall 2011     great lakes christmas tree journal

Fig 1: Spruce with die back around skirt. Fig 2: White spruce with dead branches from bottom to top. 
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Rhizosphaera and the newly invasive fun-

gus that grows on the needles called 

Stigmina are also involved.  We also know 

that, again like any good story or play, the 

characters are not who they first seem to 

be.  Thanks to DNA analysis, we have 

found that the new fungus we have been 

calling Stigmina for the past several years 

is probably another species and is more 

closely related to the species of fungi 

causing brown spot needlecast of Scotch 

pine or Swiss needlecast of Douglas fir.  

We are also wondering if Phomopsis itself 

is the same Phomopsis we have seen 

before, or if it has changed and become 

more aggressive.  

Just as we were making some progress 

on this dieback disease of spruce, a news 

article began circulating through various 

media sources suggesting a link between 

spruce dieback and the use of a new 

DuPont herbicide Imprelis®. How are land-

owners going to separate this widespread 

Phomopsis canker problem from this 

reported herbicide injury?  We were afraid 

this new herbicide injury would overshad-

ow the more widespread serious decline of 

spruce occurring throughout Michigan.  

Therefore, we began a series of articles on 

on the MSU Extension news website. 

Today we are witnessing the branches 

of spruce trees – Colorado blue, 

Englemann, white (inlcuidng Black Hills), 

and Norway – drop needles and die 

(Figure 3). Is this due to just one of these 

pathogens, the interaction of all of these 

fungi, or the interaction of more than one 

pathogen or fungal infection?  Phomopsis 

normally requires stress events for infec-

tion, but now we are finding it all trees 

throughout the state even in what one 

might consider good sites. Could the stress 

be brought on by weather, the amount of 

inoculum (spores), or other diseases? 

Thanks to MSU Project GREEEN funds 

(Generating Research and Extension to 

meet Economic and Environmental 

Needs) received this year, we now know 

that many of the dying branches are 

infected with Phomopsis. However, 

Phomopsis is normally a stress pathogen 

causing light, moderate or sometimes 

severe infection depending on weather, 

planting density, age of tree (worse on 

young trees in nurseries), and overall 

health of the tree. Why are we finding so 

much Phomopsis and on trees of all ages 

including older landscape trees? Could it 

be due to additional stresses caused by 

the new spruce infecting fungi, such as 

the occurrence of Stigmina, which has not 

officially been proven to be a pathogen 

on spruce, yet? Or can it be blamed on 

the weather?  We know there has been too 

much rain in the spring and often times 

too dry or too wet in the summer. Could it 

be there are just too many spruce trees in 

the landscape and it is building up inoc-

ulm like a monoculture tree farm?

One thing is certain: It is getting worse 

and it can be found throughout the state. 

There are still plenty of healthy spruce 

trees, but mixed among them are spruce 

trees declining in front of us. Using Project 

GREEEN funds, we have developed DNA 

Fig 3: Spruce showing symptoms of decline. Fig 4: Typical Phomopsis symptoms on spruce.
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spruce decline

markers to detect the fungi, find which 

pathogens are present and which patho-

gens are required for symptom expression 

and tree death.  We will begin manage-

ment studies once we know what patho-

gens need to be managed. 

Symptoms generally start in Phomopsis 

fashion, at the bottom of the tree, killing 

current year growth.  The dead branch 

tips turn downward (Figure 4).  These 

branches will die.  What appears to be 

unusual, and gives us thoughts that other 

pathogens may be involved is that only 

needlecasting can take place on other 

branches and the last tissue of the 

branch to die is the terminal bud.  The 

symptoms appear to follow a needlecast-

like progression being found where mois-

ture stays the longest on the tree includ-

ing the base of the tree where branching 

is thickest and rain and dew remain the 

longest.  Other locations for infection 

include the north side of the trees, for the 

same reasoning as above.  In that sense, it 

appears that spores requiring free mois-

ture for infection and disease expression.  

But it does not stop there. 

Perhaps the most surprising situation 

is that the symptoms (dead branches) 

continue to progress toward the top of 

the tree (Figure 5).  Generally, the crown 

is the area where needles and branches 

dry the fastest and therefore, much less dis-

ease is found near the crown.  However, 

we have been able to find Phomopsis from 

the lower branches to the top of the tree.  

We have also been able to find Diplodia 

and Cytospora infections, too (Figure 6).  

At this point, we cannot walk up to a tree 

with branch death and determine by 

observation, which pathogen is present—

we must take samples back to the lab.  This 

makes it troublesome for treatment as 

both Phomopsis and Diplodia can nor-

mally be managed by chemical applica-

tion, but Cytospora has recalcitrant to 

chemical application.  This is not saying 

that this new decline is manageable at all.  

At this early stage only time will tell. 

There is only one thing we can say with 

some certainty—there are going to be a 

lot of disappointed people when they 

see their spruce trees next year. 

Fig 5: Symptoms can be found progressing toward the crown of 

the tree. 

Fig 6: Canker on small branch needs to be taken back to the lab-

oratory to determine which pathogen is causing the infection.  It 

could be Phomopsis, Cytospora or Diplodia. Until cultured it is dif-

ficult to say and it could be anyone of these.  So far, the odds are 

that it is Phomoposis.  The infection is already killing the branch.  

 The symptoms appear to follow a needlecast-like  

progression being found where moisture stays the  

longest on the tree including the base of the tree 

where branching is thickest and rain and dew remain the 

longest. Other locations for infection include the north 

side of the trees, for the same reasoning as above. 
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Common Diseases & Insects Affecting Spruce Trees 
 
 

CYTOSPORA CANKER 
Cytospora canker, caused by the fungus Cytospora kunzei (also known as  
Valsa kunzei var. piceae), is the most prevalent and destructive fungal disease  
of Colorado blue spruce and Norway spruce.  Occasionally, Cytospora canker 
is found on Douglas-fir, hemlock, and larch.  Susceptibility varies widely among  
species, but generally trees under stress or growing outside their natural range  
are more prone to the disease.  Cytospora canker rarely affects trees less than  
15 to 20 years old.  Infected trees are weakened substantially, but are rarely  
killed.  However, they can be severely deformed, often making them unsuitable  
for the landscape.  
 
Symptoms & Identification 
The disease normally starts on the lowest branches of the tree and, over a  
period of several years, progresses upward.  At first, needles have a purplish  
hue, eventually turning brown and dropping, leaving dry, dead, brittle twigs and  
branches.   
 
On severely infected trees, the fungus will enter the trunk through wounds 
(usually where the branch meets the trunk of the tree), killing the cambium layer  
and leaving dead bark.  This dead tissue is called a “canker.”  
 
A conspicuous white resin or “pitch” covers the cankered portion of the branch  
or trunk, sometimes flowing several feet down the trunk of the tree.  This is an  
important means of diagnosing Cytospora canker; however, resin flow can also  
be associated with other tree injuries and is not exclusively symptomatic of 
of Cytospora canker.  Within the cankered area, black, pinhead-size fruiting 
structures (pycnidia) of the fungus can be seen with a microscope or hand  
lens and are a positive sign of the disease.  
 
Disease Cycle 
The fungus survives long-term as mycelium and spores in diseased stems. 
The canker grows slowly, eventually circling and killing a twig or branch.   
The fungal spores (conidia) are the principal means by which the disease  
spreads to other branches, entering through bark wounds and injuries.   
Infections occur in cool, wet weather.  Spores are dispersed by splashing  
rain, wind, sprinklers, pruning tools, and possibly by movement of insects  
and birds.  
 
Canker development is most severe in trees under stress from drought, insect damage, crowding, nutrient imbalance, and 
mechanical damage to branches, trunks, or roots.  Symptom development becomes more common one or two years 
following a severe summer drought.  
 
Control: Cultural 
Because Cytospora canker is a stress-induced disease: 

• Plant new trees in sites that are favorable to their growth (e.g., avoiding places where they become too crowded). 
• Plant Norway or white spruce instead of Colorado blue spruce if your site is not favorable. 
• Minimize stress to established trees by taking care not to injure the root system or compacting the surrounding 

soil.  Use a 3-4 inch layer of organic mulch to retain moisture and reduce rapid soil temperature fluctuations. 
• Water trees well in dry periods and provide adequate moisture in late fall before the ground freezes.  
• Infected branches should be removed to improve appearance and reduce chances of further spread.  Avoid 

pruning or working around trees when foliage, twigs, and branches are wet because water disperses the fungal 
spores.  It may take two or more consecutive seasons of pruning to significantly reduce the disease. 

• Clean tools thoroughly and disinfect with rubbing alcohol, a 10% bleach solution or comparable disinfectant after 
each cut when pruning out diseased wood.  
 

Control: Chemical 
Applications of copper-containing fungicides have not been effective in preventing or treating Cytospora canker and, in 
general, chemical control is not useful in controlling this disease.  Fungicide sprays are generally not effective at 
controlling canker diseases. 

 

 

http://www.extension.umn.edu/distribution/horticulture/images/M1265-11-lg.jpg
http://www.mortonarb.org/images/stories/tree_advice/disease_photos/cytospora_on_spruce.jpg


4 
 

RHIZOSPHAERA NEEDLE CAST 

 
 
 
 
 
 
 
 
 
 
 
 
 
Rhizosphaera needle cast is a common foliar disease of spruces and other conifers caused by the fungus Rhizosphaera 
kalkhoffii.  Colorado blue spruce is particularly susceptible and can be severly damaged by this disease.  Other hosts 
include white, black, Engelmann, Sitka, and Serbian spruce; Austrian, mugo, Eastern white, and Japanese red and black 
pine, as well as Douglas-fir and Siberian fir.  Norway spruce is relatively resistant.  
 
Symptoms & Identification 
The disease is usually first evident on lower branches and then  
works upward gradually.  Second-year needles turn a purple or  
brown color and eventually fall from the tree.   
 
After several successive years of needle loss branches may die. 
In general, trees appear to die from the bottom upward.   In some 
cases, however, infections start higher on the tree, giving the  
appearance of scattered dead areas.  
 
The disease can be diagnosed by looking at the discolored 
needles with a magnifying glass or hand lens.  Small black spots 
(fruiting structures of the fungus) appear in rows in the infected  
needles.  The fungus is actually emerging from the stomata 
(natural pore-like openings) that occur in lines on all sides of a  
spruce needle.  Healthy stomata appear white.  The rows of black stomata are a diagnostic feature of Rhizosphaera 
needle cast.  Green needles may also show these small black fruiting structures. 
 
Disease Cycle 
Rhizosphaera over winters in infected needles on the tree and on needles that have fallen to the ground.  The fungus is 
spread by splashing and dripping water beginning in spring and continuing into the fall.  Newly emerging needles can 
become infected during wet spring weather. 
 
During late summer, this disease causes first year needles to appear mottled or speckled with dull yellow or reddish  
blotches.  Later, (often the next year) infected needles on the interior of a branch turn purplish-brown (from the tips  
downward) and drop prematurely.  Infection generally begins in spring on the needles of the lower branches soon  
after the needles have elongated.  Symptoms spread upward and around the tree. 
 
Sometimes infection will start on branches in the middle of a tree, creating defoliation “holes” among healthy branches. 
Heavily infected trees can suffer severe needle loss and branches may die as they become defoliated.  Trees are rarely 
killed by Rhizosphaera needle cast, but several years of attack will take its toll and only the current season needles may 
remain.  
 
In moist conditions, the fungus inside older needles produces black fruiting structures (pycnidia) that appear as distinct 
rows of black, pinhead-size dots.  These fruiting structures emerge through needle pores (stomata), either before or after 
the needles have dropped.  This disease can be frustrating because severe defoliation can occur quite rapidly and without 
indication that the disease is even present. 
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Control: Cultural 
As with most fungal diseases, infection occurs in warm, wet weather.  The spores of Rhizosphaera needle cast are 
released from spring until fall; thus, working near trees in wet weather should be avoided throughout the growing season.  
 
For trees showing symptoms: 

• Remove (when feasible) dead branches, fallen needles, and cones under the tree to prevent further infections. 
• Prune surrounding plants to promote better air circulation. 
• Keep plants well watered, especially in periods of drought, to alleviate stress.  Water all evergreens before winter 

to avoid root desiccation and winter injury. 
• Space new trees adequately to promote good air circulation. 
• Do not shear trees when the foliage is wet.  

 
Control: Chemical 
Copper-based fungicides, such as Bordeaux or Mancozeb, are currently registered and effective as a preventive control 
against this disease.  Begin applications when new needles are half-grown and again when needles are fully expanded, 
about three weeks later.  If rainy weather occurs, shorten the spray interval.  Treatments can only protect uninfected 
foliage.  They cannot “cure” existing infections.  
 
Use pesticides safely and wisely; read and follow label directions on containers for dilution rates and methods of 
application.  The user is responsible for determining that the intended use is consistent with the label of the product being 
used.   
 
Related Fungus 
A related fungus that has similar characteristics as Rhizosphaera is the fungus Stigmina lautii.   Sometimes the black 
fruiting bodies on symptomatic trees are not the fungus Rhizosphaera, though. Upon closer examination, diagnosticians in 
other states have found that sometimes the black dots are structures of a different fungus, Stigmina lautii.  
 
Under very high magnification, the Stigmina spore-producing structures appear hairy or feathery, while those of 
Rhizosphaera are smooth and spherical. Most magnifying glasses are not strong enough to see the difference. The 
spores of the two fungi also appear very different when examined under a compound microscope. 
 
Stigmina is found on needles of trees showing symptoms very similar to those caused by Rhizosphaera needle cast 
(purpling and loss of older needles, working from the bottom of the tree to top).  
 
 

Sources: Iowa State University Extension and The Morton Arboretum, Lisle IL 
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What is happening to our spruce trees? It appears that 
many of the spruce have, in near synchrony, begun to lose 

Depending on to whom you speak, some may call this 

others may call it a canker disease. The reality is that they all 
may be right and they may all be wrong. Since spruce trees 
already have a common needlecast disease caused by 
Rhizosphaera, there is a good possibility that Rhizosphaera is 
on the needles of the trees and causing needle loss. Since 
there are at least two, maybe more, common shoot blights 
of spruce caused by Diplodia and Phomopsis, the shoot death 
that we are seeing could be caused by one or the other or 
both fungal pathogens. And, the branch death — could that 
be caused by the common canker disease of spruce called 
Cytospora canker? Yes, that is possible and even probable. 
We could end this article here by saying that some common 
diseases of spruce are intensifying due to unknown reasons, 
probably due to environmental circumstances, and spruce 
trees are dying or being taken down as the outcome. We 
could say that and be done with it. But, we don’t believe 
that is the entire story.

With the scenario described above, we are leaving out 
something that could be a major part of the story. It was 
during the time that our laboratory was studying a new 
fungus growing on the needles of spruce (we thought that 
fungus might be the cause of the spruce tree problem), we 
noticed that the branches on spruce trees in nurseries, on 
tree farms, and in the landscape had several cankers under 
the thin bark. These cankers were not associated with the 
known fungal pathogen Cytospora, but instead the fungus 
Phomopsis. These cankers could be quite numerous on trees 
that had been in place 35 to 40 years or more. The cankers 
were very difficult to see as the external bark gave few clues 
as to the location and presence of the cankers below the 
bark. In a few cases, these cankers wept sap, which is usually 
diagnostic for Cytospora. The leaking sap helped us find the 
cankers under the bark, which proved to be Phomopsis. 
Sometimes we even found Cytospora associated with cankers, 
but most of the time, we have found Phomopsis. Based on 
our DNA work, the Phomopsis found on nursery seedlings 
can be the same Phomopsis that is found in the cankers on 
mature landscape trees. 

At the minimum, the Phomopsis cankers are adding another 
degree of difficulty to the survival of the spruce trees; and at 
the other end of the spectrum, the Phomopsis cankers are 
trumping all other spruce diseases and are slowly killing the 
trees. But, we are getting ahead of ourselves. We have not 
proven that this Phomopsis even has the power to cause the 
cankers on these older mature trees. So far, it has been guilt 
by association, and there has been a lot of association. 

Currently, it appears that Engelmann spruce (P. 
engelmannii), Colorado blue spruce (Picea pungens), White 
spruce (P. glauca), and Norway spruce (P. abies) are ranked, 

Phomopsis Spruce Decline 
By Dennis W. Fulbright, Mursel Catal, Sara Stadt, Andrew Jarosz, Bert Cregg and Jill O’Donnell
Michigan State University , College of Agriculture and Natural Resources
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Figure 1. A 40-year-old Colorado blue spruce with the symptoms of Phomopsis 
spruce decline, which includes loss of needles and death of branches. The 
symptoms started on the lower portions of the tree and have worked their way 
up the tree.

Figure 2. Phomopsis shoot (tip) blight of Colorado blue spruce observed in 
Wisconsin and Michigan nurseries and tree farms.
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This article was originally published in the September/October, 2012 issue of "The Michigan Landscape" magazine, a bimonthy
publication of the Michigan Nursery and Landscape Association.  For more information about the authors, visit www.canr.msu.edu.
For more information about MNLA, visit www.mnla.org. 
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Figure 4. Phomopsis shoot blight can be found on the terminal end of the 
branches from the tree in Figure 2, indicating that Phomopsis can be found as a 
shoot blight on the trees in the landscape.

Figure 3. A much younger blue spruce than in 
Figure 1, located in Allendale with symptoms of 
thinning needles and some branch death. Lower 
branches were detached and taken back to the 
laboratory for diagnosis.

Figure 5. Typical canker on branch of spruce tree observed in Figure 2. The bark 
was removed until the canker was discovered. Then, tissue on the edge of the 
canker was cleaned and sterilized and placed on culture medium. Phomopsis 
was cultured from this canker and others on the branches of the tree in Figure 
2. The branch still shows some vigor, but as the canker enlarges, the vigor of the 
branch will probably decrease.

respectively, from most affected to least affected. However, 
we have isolated Phomopsis from branch cankers found on 
diseased branches on all of these tree species in various 
locations in Michigan. It is clear that Colorado blue and 
Engelmann spruce are the most susceptible, but all of these 
species are suffering branch death and Phomopsis has been 
isolated from all of these species. 

What’s new about Phomopsis? Phomopsis has been a rare 
visitor to the nurseries and tree farms in the state. The first 

in the 1980s and a decade later it was found in nurseries and 
trees farms in Michigan. In both cases, it was declared a 
different species than the one that our laboratory has been 
finding. To be fair, current DNA analyses take much of the 
guesswork out of identifying pathogens. Both Wisconsin and 
Michigan State University research laboratories used the best 
methods at the time to determine the species. Our laboratory 
simply sequences portions of the DNA to make comparisons 
based on the sequences of other species placed in the database. 
We are simply saying that the DNA sequences do not match 
up with their species determination, indicating they may have 
found a different species than the ones we are finding. If it is 
a new species, then we have a better case to make in saying 
this new Phomopsis is causing a new branch canker on mature 
and young spruce trees. But, if it does end up being the same, 
we need to rationalize how this disease of the spruce nursery 
and tree farm has moved out to the landscape and begun to 
cause infections of branches leading to unsightly landscape 
spruce trees. 

Symptoms 
generally start at the 
bottom of the tree, 
where branches thin 
and needles drop 

tips can become 
infected if the 
typical shoot blight 
symptoms are 

Ultimately, these 
branches will die 
due to cankers that 
form along the 

The symptoms 
appear to follow a 
needlecast-like 
progression being 
found where 
moisture stays the 
longest on the tree 
including the base 
of the tree where 
branching is thickest 
and rain and dew 

remain the longest. But, it does not stop there. The symptoms 
(dead branches) continue to progress toward the top of the 

and branches dry the fastest and therefore, much less disease 
is found near the crown. However, we have been able to find 
Phomopsis from the lower branches to the top of the tree.

There is another common symptom and that is when the 
branches appear to become straight and rigid and most of the 
interior needles turn brown or purple and begin to drop off 
of the tree. The tips of the branches may be bright blue (if a 
Colorado blue spruce) and that contrasts with the darker 
needles of the second and third year needles in the interior. 
This symptom may be found on most of the tree from the 
bottom to near the top of the tree. In the late winter and 
early spring the needles on some trees fell on the top of the 
late March snow, well before most needlecast infected needles 
would detach and cast. In most cases, a tree can appear healthy 
and within two years begin to show dramatic symptoms. 

Koch’s postulates is the name of the scientific test that plant 
pathologists use to determine if a microorganism can actually 
cause disease. We have tested a few of our strains and found 
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that some could cause disease on young seedling trees in the 
greenhouse, but we have not tried to determine if the Phomopsis 
strains isolated from cankers on mature trees can cause cankers 
on large mature trees. Therefore, we have not proven that the 
strains found are in fact the actual cause of branch death or 
appear because the branches are dying. This is what we are 
currently working on in the laboratory and greenhouse. 

The most commonly used chemical to manage Phomopsis 
shoot blight in the nursery and tree farm is thiophanate 
methyl. But, this is primarily used to manage the shoot blight. 
Trying to manage infections under the bark (cankers) will be 
asking a lot of this material. 

In summary, we have found cankers on the branches of 
spruce trees that are showing symptoms of needle loss, shoot 
blight, and branch death. The symptoms continue to accrue 
and move upward killing branches of the various whorls or 
scaffolding. Sometimes it is easy to see right through the 
spruce trees. We have not proven Phomopsis to be the pathogen 
causing symptoms of the large landscape trees, but we have 
performed Koch’s postulates using young greenhouse-grown 
nursery trees, so we believe the Phomopsis strains in our collection 
are pathogens. We also believe that other fungal pathogens 
are still present on these trees and that they also may play a 
role in the disease we are calling Phomopsis Spruce Decline. 
Most of the spruce trees in Michigan are still very healthy and 
trees with the symptoms appear to be in the minority. 
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Spruce Gall Aphids 
 

The Eastern spruce gall aphid and the 
Cooley spruce gall aphid inflict considerable 
injury to ornamental spruce trees 
throughout the Northeast and Midwest.  
Both insects cause the formation of cone-
like galls on developing twigs, which 
deform, stunt and usually girdle them.  
Heavy and repeated infestations will 
seriously disfigure and weaken trees, and 
render them more susceptible to invasion by 
disease causing organisms and other 
insects. 
 
Eastern Spruce Gall Aphid (Adelges 
abietis L) 

The Eastern spruce gall aphid was 
introduced into the United States from 
Europe in the early 19th century.  The insect 
primarily attacks Norway and white 
spruce, causing the formation of pineapple-
shaped galls approximately one inch long at 
the base of developing twigs.  The Eastern 
spruce gall aphid overwinters as immatures 

or nymphs in 
bark crevices 
on twigs of its 
host.  In early 
spring, nymphs 
mature and the 
winged adults 
lay eggs under 
a waxy cover 
on twigs.  Eggs 
hatch about the 
same time new 

growth begins, 
and the young 
nymphs begin 
feeding near the 
base of 

expanding buds.  Feeding induces the 
formation of the galls, inside which the 
nymphs continue to feed and develop.  In 
late summer (August through September), 
galls open and fully-grown nymphs emerge.  
These become winged adults, which can fly 
to nearby susceptible spruce trees.  The 
adults deposit eggs, which soon hatch and 
give rise to the overwintering nymphs. 

Egg Mass on Norway Spruce 

New galls on 
Norway Spruce 

Twig 

Open new gall 
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The Cooley Spruce Gall Aphid (Adelges 
cooleyei Gill)   

The Cooley spruce gall aphid is a native 
pest, which primarily infests blue, 
Englemann and Sitka spruce and 
Douglas fir.  Galls caused by this insect are 
elongated, one to three inches long, and 
occur at the tips of twigs.  The life cycle of 
this insect on spruce is similar to the 
Eastern spruce gall aphid.  However, if 
Douglas fir is planted near spruce, some 
winged adults emerging from galls may 
migrate to Douglas fir and deposit eggs 
Nymphs emerging from eggs in late 
summer overwinter in bark crevices on 
twigs.  In spring, the nymphs mature and 
another generation is produced on Douglas 
fir.  Nymphs of this generation feed on the 
succulent new growth, causing needle 
distortion and browning; however, galls do 
not form.  In mid- to late summer (mid-July 
through August), nymphs mature to form 
winged adults, which either migrate back to 
spruce or remain on Douglas fir.  Adults 
deposit eggs on twigs of either tree species.  
The eggs soon hatch and give rise to the 
overwintering nymphs. 
 
NON-CHEMICAL CONTROL 
Removing and destroying green galls from 
spruce will reduce gall aphid populations.  
Removing brown, dried galls will have no 
effect on the pest population since the 
insect has already emerged from these 
galls. 

 
CHEMICAL CONTROL 
Spring application An application of dormant 
oil in early spring will effectively control 
overwintering nymphs and prevent gall 
formation.  Oil should not be applied to blue 
spruce, since loss of blue color may occur. 
 
A contact insecticide applied at budbreak 
will also control immatures and prevent gall 
formation.  Proper timing is essential, since 
contact insecticides are ineffective once 
galls form. 
 
Fall application   An application of a contact 
insecticide in late September or early 
October will eliminate overwintering nymphs 
and prevent gall formation the following 
spring.  Fall treatment is preferred since 
timing is less critical, and weather 
conditions are more conducive for spraying 
in fall than in early spring. 
 
Consult the Bartlett Tree Research 
Laboratories Insect Control 
Recommendations or local state 
recommendations for a list of labeled 
insecticides and rates for control of these 
insects. 
 
*For control of Cooley spruce gall aphid at 
either time of the year, both spruce and 
Douglas fir must be sprayed. 

Cooley Spruce Gall on         
Colorado Blue Spruce 

Opened Cooley Spruce Gall 



Spruce Spider Mite
he spruce spider mite, Oligonychus ununguis (Jacobi)  is a
common pest of landscape conifers in Pennsylvania.  This

tiny eight legged animal does best in the cool spring and fall
weather with severe infestations causing discolored foliage,
unthrifty looking plants and  premature leaf drop. While
feeding occurs in the fall and spring, often the  damage does
not become apparent until the heat of the summer.

Plants Attacked
Adult spruce spider mite

In Pennsylvania, spruce spider mites have been found on 43 different conifer species but are most commonly
found on the following plants:  Abies (fir), Juniperus (juniper), Thuja (arborvitae), Tsuga (hemlock), Picea
(Spruce) and Psuedotsuga (Douglas-fir).

Webbing caused by spruce spider mite
Photo courtest of PA Dept. of Agriculture

Spider mite injury on dwarf Alberta Spruce
photo by Eric Vorodi

Identification
This oval shaped mite is small (about 1/50”), and with all eight legs stretched out would just cover the period at
the end of this sentence.  Considerable color variation exists depending upon their age, time of the year and
host plant.  Newly hatched larvae are pinkish in color, but turn dark green or dark red after initial feeding.  The
overwintering red eggs are found on the bark of small branches on the host plant.  Many spider mites produce
webbing, particularly when they occur in high populations, providing protection from natural enemies and
heavy rainfalls.

This publication is available in alternative media on request.
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 Life History
Over-winter Red eggs found on the bark of small branches.

Spring Egg hatch occurs as early as mid-March, but most hatch by mid-April.  Young mites feed
on previous years foliage and do not attack the current season’s growth until it hardens off
in summer.  Spider mites do best when daytime temperatures are in the 60’s and 70’s.

Summer When the daily temperatures consistently exceed the the mid 80’s, adults become inactive
and populations decline due to an increase in predatory mites and insects.  If temperatures
remain over 90 F for an extended period, the adults become dormant and lay tan or salmon
colored eggs that only hatch when cooler temperatures return in late summer/early fall.

Fall Adult mite feeding activity resumes and continues until late fall.  Adult female lay eggs on
the bark of small branches, starting in early September and continuing until a hard frost
occurs.

 Damage Symptoms
Adults feed by inserting their mouthparts into the foliage and withdrawing plant fluids, resulting in a speckled
appearance.  This ‘stippling’ increases in intensity until the foliage can appear bronze or bleached depending
upon the host plant.  Severe infestations result in needle drop.   Webbing of fine silk surrounding the needles
and twigs often accompanies high populations, providing protection from natural enemies.

 Monitoring
Scouting for spruce spider mite eggs can be done in late summer and early spring, just prior to the onset of the
60-70 degree temperatures favoring feeding activity.  A hand lens with 10 or 15 power magnification is
required.  Adult mite activity can be assessed by holding a white piece of paper under a branch and striking the
branch three or four times to dislodge the mites.  Spruce spider mites will appear as tiny black or gray-green
spots moving slowly on the paper.

 Management Options

Biological There are several naturally occurring predators of spruce spider mites in the landscape.
Predatory mites, lady beetles, minute pirate bugs, and dusty wings can keep the spruce
spider populations in check during the summer months but there is often a lag time
between the build-up of spider mite populations and predators due to slower
reproductive rates.  Control of spider mites through the purchase and release of
predators in the landscape is currently being researched.

Mechanical Spider mites can be dislodged from plants during heavy rains.  Spraying the plant with a
steady forceful jet of water from a hose twice a week during periods of peak mite
activity can greatly reduce the mite population and help conserve the natural predators.

Cultural Spider mites thrive on plants under drought stress , so provide adequate water during
dry periods.

Chemical Most spider mites can be managed with the use of insecticidal soap or horticultural oils.
Both of these products can remove the silvery blue-gray color from the needles of Picea
pungens var. glauca and its many cultivars.

Authored by:   Michael Masiuk, Commercial Horticulture Extension Agent, Allegheny County, Pennsylvania
Photos taken by the author unless otherwise noted
Last Updated:  October 4, 2002


	Common Diseases of Spruce Trees2
	SPRUCE PROBLEMS ARE PROBABLY CAUSED
	BY MORE THAN A SINGLE AGENT
	Photo 8. Spruce needles and stem infected by and showing signs of Stigmina and  Setomelanomma, respectively, two relatively new fungal species found on  spruce  in Michigan.
	Photo 2. The first noticeable symptoms are browning of last year’s needles and the death of some small branches.
	Photo 1. Mature landscape trees showing varying amounts of spruce decline. If you look at the base of the healthy tree on the right, you can begin to see branch death.
	CYTOSPORA CANKER
	Cytospora canker, caused by the fungus Cytospora kunzei (also known as
	Valsa kunzei var. piceae), is the most prevalent and destructive fungal disease
	of Colorado blue spruce and Norway spruce.  Occasionally, Cytospora canker
	is found on Douglas-fir, hemlock, and larch.  Susceptibility varies widely among
	species, but generally trees under stress or growing outside their natural range
	are more prone to the disease.  Cytospora canker rarely affects trees less than
	15 to 20 years old.  Infected trees are weakened substantially, but are rarely
	killed.  However, they can be severely deformed, often making them unsuitable
	for the landscape.
	The fungus survives long-term as mycelium and spores in diseased stems.
	The canker grows slowly, eventually circling and killing a twig or branch.
	The fungal spores (conidia) are the principal means by which the disease
	spreads to other branches, entering through bark wounds and injuries.
	Infections occur in cool, wet weather.  Spores are dispersed by splashing
	rain, wind, sprinklers, pruning tools, and possibly by movement of insects
	and birds.
	Control: Cultural
	Control: Chemical
	RHIZOSPHAERA NEEDLE CAST
	Control: Cultural
	Control: Chemical
	Related Fungus
	Stigmina is found on needles of trees showing symptoms very similar to those caused by Rhizosphaera needle cast (purpling and loss of older needles, working from the bottom of the tree to top).
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