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It may come as a surprise to you but not all adelgids in New York
are non-native invasive insects threatening to dramatically alter 

the ecology of our forests. Adelgids are tiny aphid-like insects that 
feed with straw-like mouthparts. Pine Bark Adelgid and Spruce 
Gall Adelgid are common native adelgids, controlled naturally by a 
number of factors including predators. The Hemlock Woolly Adelgid, 
Adelges tsugae (HWA) and Balsam Woolly Adelgid, Adelges piceae 
(BWA) are originally from Japan and the Caucasian Mountains 
respectively, and have become huge problems because they left their 
natural enemies behind when introduced to the eastern US. These 
insects reproduce asexually with explosive population buildups that 
are responsible for widespread tree mortality throughout the east 
coast and pose a continuing management problem in New York. 

Hemlock Woolly Adelgid
On a recent trip to the southern Appalachians, I was struck not only 
by the tragic loss of ancient hemlock forests but also by the rapidity 
by which HWA spread and caused mortality. For instance, HWA 
was first detected in Great Smoky Mountain National Park in 2002 
and now, 15 years later, the only live hemlocks are those that have 
been treated with insecticides. In New York, HWA was first found 
in the lower Hudson Valley in the late 1980s and although it has 
caused considerable mortality, its spread has been much slower and 
mortality in many areas of the southern Catskills has been slower. So 
what’s going on? First, site factors definitely appear to influence the 
rate of mortality. In the south hemlocks usually die just four years 
after becoming infested, and only a bit longer with better site quality. 
In NY, I’ve found mortality in four years but on dry sites with thin 
soils. On more favorable sites I’ve seen hemlocks infested for over 
20 years before finally succumbing to HWA. But that’s not all. Our 
cold winters also play an important role in slowing HWA spread and 
hemlock mortality. My research on winter mortality over the past five 
years has found HWA mortality over 90% during the two winters 
of the Polar Vortex, which slowed down population buildups and 
HWA spread, allowing infested trees to recover briefly. However, 
HWA populations in the areas of high winter mortality have been 
recovering and last winter we found a high of only 40% mortality. 
Given that we don’t see winters like the Polar Vortex very often, 
and given the seemingly rapid pace of climate change, we are likely 
entering another period where we will witness increasing spread and 
mortality in NY. Indeed, in July we had the first detection of HWA 
in the Adirondack Park. 

Managing Hemlock Woolly Adelgid
So what are we doing to manage HWA? We (NYSDEC, State Parks, 
and Cornell) are following a two-pronged approach. The short-term 
goal is to keep hemlocks alive in priority areas using treatments 
with systemic insecticides. The long-term goal is to implement 
biological control using predators from the Pacific Northwest, where 
HWA is native. 
 We are very fortunate to have effective and long-lasting 
insecticides that are relatively inexpensive. State Parks and DEC 
have been successfully using a basal bark spray with a tank mix 
of imidacloprid and dinotefuran for a number of years now with 

remarkable success at saving trees even with advanced crown 
decline. There are a number of advantages to the basal bark spray: no 
insecticide touches the soil; application is rapid; dinotefuran rapidly 
takes down HWA, preserving canopy giving trees time to take up the 
slower moving imidacloprid; imidacloprid remains effective for five 
years or more; and dinotefuran kills Elongate Hemlock Scale. This 
rapid and relatively inexpensive treatment is a viable option not only 
for landscape trees but also in small forest stands. It is important 
to treat trees not only for their scenic beauty, but also to have seed 
with which to establish future forests from a diverse population of 
trees. More information on HWA and insecticide treatments can be 
found at our website: www.nyshemlockinitiative.info.

Hemlock Woolly Adelgid Biocontrols
We are continuing to work on HWA biological control at Cornell. 
A number of predators have been released on the East Coast since 
the national project was initiated in 2003 but only a couple show 
promise. The most widely established is the beetle Laricobius 
nigrinus, a native of the Pacific Northwest. This beetle has been 
released in many states over the past 15 years with wild collected 
and lab reared beetles. We have been collecting adult L. nigrinus 
in the wild and have released them at 17 locations across NY. The 
problem with biocontrol, and with L. nigrinus, is that we can only 
collect small quantities in the wild and when released it takes 
years for populations to build. In order to get increased quantities, 
we received funding from DEC to research methods to lab rear L. 
nigrinus. Growing predators is a complex process but we hope to 
have increased numbers of beetles for release in fall 2018.

Laricobius nigrinus feeding on HWA. © Mark Whitmore. 
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It is always good to hedge your bets and biocontrol is no different. 
In the past few years we have been experimenting with the release 
of another common HWA predator from the Pacific Northwest, 
the Silverflies Leucopis argenticollis and L. piniperda. This spring 
we made operational releases of about 2500 Silverflies at 10 sites 
from the southern Catskills to Rochester and have determined they 
established at all sites. The advantage of Silverflies is that they 
can produce multiple generations in a year and we will be closely 
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Figure 3. Thinning of upper crown © Mark Whitmore

 One of the fascinating things about BWA is that you can have two 
fir trees growing in close proximity where one will display severe 
symptoms and the other will be asymptomatic. This doesn’t happen 
with HWA. I’ve seen this numerous times with BWA and in some 
cases can attribute the difference to soil conditions, but not always. 
It seems there must be a genetic basis to this apparent resistance but 
we have yet to identify a mechanism. 

Control of Balsam Woolly Adelgid
In the early 1960s there was a big push to establish natural enemies 
of BWA in Canada and to a lesser extent in the US, but success was 
undetected and the programs were abandoned by 1970. Cold winter 
temperatures were initially thought to be effective in limiting the 
distribution of BWA. Even into the 1980s many entomologists didn’t 
think BWA would spread inland from coastal fir forests. We now 
know that this is not the case. BWA has been found throughout the 
fir forests of New York and I’ve even found it near treeline on Mt. 
Washington, NH. 
 If you are growing Fraser or Balsam fir ornamentally or for 
Christmas trees you should look to catch early signs and symptoms 
like twig gouting. With light infestations an application of 
imidacloprid should work. Dinotefuran has also been found to be 
effective but is not registered in NY. With stem infestation vascular 
tissue is compromised and systemics will not move easily, in which 
case horticultural oil might save the tree. 
 Balsam fir is an important species of wild forests in the 
Adirondacks and Catskills as well as in small localized wetlands 
of western New York. At this time perhaps it is most important to 
identify BWA presence and encourage reproduction of trees that 
appear to be resistant. BWA is an insect that will continue to grow 
in our forests, but we may be able to save Balsam fir if we pay 
attention.

following their population buildup. Flies are very difficult to work 
with in a lab but we will be researching techniques to rear this 
predator in the lab also. We will continue to search for more predators 
with the hope that eventually there will be a predator complex to fit 
all the diverse habitats in NY and effectively control HWA. By saving 
magnificent trees for seed and the implementation of biological 
control, we can save New York’s hemlocks for future generations 
to enjoy, but we’ve no time to lose.

Balsam Woolly Adelgid
The Balsam Woolly Adelgid has been present in New York longer 
than HWA and has caused considerable mortality fir throughout the 
state. BWA infests only true fir, the genus Abies, and in NY the most 
important forest tree host is Balsam fir, A. balsamea, but in Christmas 
tree farms it would be the closely related Fraser fir, A. fraseri. BWA 
was likely introduced on nursery stock into the Maritime Provinces 
of Canada around 1908. Whereas HWA feeds on the xylem of twigs, 
BWA feeds on the phloem of both twigs and the main stem, causing 
crown dieback and/or tree death. Since its introduction BWA has 
spread south through the northeast into the southern Appalachian 
Mountains as well as throughout the Pacific Northwest.

Signs and Symptoms of Balsam Woolly Adelgid
In the process of feeding, BWA causes cells to swell up, or become 
more “juicy”. This might be good for BWA but it causes sapwood 
to prematurely turn into heartwood, and in the case of intense stem 
infestations (Figure 1) can lead to rapid tree death. BWA feeding 
can also cause swelling, or “gouting”, on twigs (Figure 2). Gouting 
is often found only in the upper crown where it can persist for years 
producing a crown that looks like a golf ball sitting atop a tee (Figure 
3) causing growth loss and gradual canopy deterioration, a condition
common in the Adirondacks.

Figure 1: Balsam woolly adelgid stem infestation  © Mark Whitmore

Figure 2. Twig gouting caused by balsam woolly adelgid © Mark Whitmore




