
Resources for Conservation of 
Native Tree Species Affected by 

Insects and Diseases 

James J. Jacobs, Ph.D. 
USDA Forest Service 

Forest Health Protection 



Northeastern Area  
Forest Health Protection 

• Three field offices  
• Tribal Governments, USFS, NPS, BIA, 

Army Corp, etc. 
• Detection Survey 
• Tech dev for I&D management 
• Site Assistance 
• Training 
• WE’RE FREE! 
 







Aerial Detection and Ground 
Survey Program 
• How does it work? 



Technical Assistance 
• Insect and Disease assessments 



Technical Assistance 

• Management Alternatives 



Technical Assistance 

• Survey 
• Technology and 

treatment 
development 



Training 
• Insect and Disease Identification and Management 



Training 
• Tree Risk Assessment and Hazard Tree Mitigation 



Prevention/Suppression Program 

• National FHP program 
• Gypsy moth, oak wilt, 

Southern pine beetle, other 
bark beetles in the west, 
mistletoe, etc.  

• Other things can be funded 
• We need to know there is a 

need 



Prevention/Suppression Program 
• How does it work? 



Fall Request For Special Project 
Proposals 

• Fall RFP 
• Evaluation Monitoring (EM) 
• Special Technology 

Development Program (STDP) 
• Biological Control of Invasive 

Native and Non-native Plants 
(BCIP) 

• Forest Service Pesticide Impact 
Assessment Program (FS-PIAP) 

• Need an FHP sponsor 
• We can help develop 

proposals 



Diseases and Insects in Forests 

• Under natural conditions, pathogens/insects and 
hosts have evolved together  

• Epidemics generally from: 
• Exotic pathogens (e.g. chestnut blight, white pine blister 

rust) 
• Exotic insects (e.g. EAB, ALB, gypsy moth) 

• Forest practices (off-site plantings, monocultures) 

• Unusual climatic events (drought, climate change) 
• Are these things going to keep happening? 



Disease Management? 

• Traditional Principles of  
 Plant Disease Control 
• Avoidance 
• Exclusion 
• Eradication 
• Protection 
• Resistance 
• Therapy 

 
 

Just as valid today as 1929! But not practical 
 
 



Insect and Disease Management 
• Tools in the toolbox  

• Biotic – antagonists and/or inhibitory 
organisms 

• Resistance (plant selection) 
• Fungicides and Insecticides 
• Water/environment management 
• Sanitation 



A few systems for discussion 

• Ash/EAB 
• Beech/BBD 
• White Pine/WPBR 
• Elm/DED 
• Hemlock/HWA 
• Walnut/TCD 
• Butternut/butternut canker 



Ash and Emerald Ash Borer 
• Native trees 

• All 16 species 
• Exotic Insect 



Ash and Emerald Ash Borer 

• “Lingering Ash” 
• Various Academic and 

NRS Researchers 
• Rare, but not that rare - 

~1-2% 
• Are they escapes? 

Kathleen Knight 



Ash and Emerald Ash Borer 
• So we have survivors 

Koch et al., 2018 



Ash and Emerald Ash Borer 

Koch et al. method 



Ash and Emerald Ash Borer 

Koch et al., 2018 



Ash and Emerald Ash Borer 

Koch et al. 



Future Ash Threats 
• Ash Dieback? 

• Chalara dieback 
• Hymenocyphus fraxineus 

Kirisits et al., 2012 

McMullan et al., 2018 



Beech and Beech Bark Disease 

• Native Tree 
• Exotic Insect 
• Exotic and Native 

Fungi 
• Introduced in 1890 

• Kind of a slow 
mover 

Stephenson and Coe, 2017 



Beech and Beech Bark Disease 

• Much like Ash/EAB 
• Lingering trees 

• Resistance is 
key…but resistance 
to what? 

Koch and Carey, 2014 



Beech and Beech Bark Disease 

• Jennifer Koch et al. have 
found what appears to 
be durable 

• Current planting in MI 
and other states 



Future Beech Threats 

• Beech Leaf Disease 
• First observed in 

Ohio in 2012 
• Little known 
• Currently in Ohio, 

Pennsylvania, New 
York, and Ontario 



Future Beech Threats 



Elm and Dutch Elm Disease 

• Exotic pathogen  
• Native trees 
• Incredible 

damage 



Elm and Dutch Elm Disease 

In 1977: 1,300,000 American elm trees greater than 
21” in diameter. 
 
In 2014: 57,000 American elm trees greater than 21” 
in diameter in Minnesota. 
 
Over 95% of the BIG trees gone. 





Elm and Dutch Elm Disease 

• Elm present after disease moved through may have 
tolerance or resistance.  



Seed was collected in Spring 2012.   
 

Open pollinated.  One parent is known DED tolerant, second 
parent is unknown.  However, trees are growing in a cluster 
of DED tolerant trees 

Opportunity: DED tolerance enriched Seed 
DED tolerant elm trees at a Forest Service 
                    research site in Delaware, Ohio. 

Survived inoculation with DED, 
and are now producing seed.      



Operational Trials Site details 
Agency  Site name year planted Description  details of site, planting 
ACoE Gores 

(Goodhue 
County) 

June 2013,  
flooded after 
planting 

Mississippi bottoms   56 acres. Cut in 2012. Planted 1600 elm seedlings, with 
swamp white oak and black walnut.   

WiDNR Pine Creek 
(Pierce 
County) 

 late May 2013 
and 
Spring 2014 

Floodplain along a 
restored trout 
stream  

4 acres; 550 elm plus 700 swamp white oak, 700 bur oak, 
and 700 black walnut.  300 more 2-0 elms planted in 
2014, with walnut, BO, and SWO. 

MnDNR Eggleston 
(Red Wing) 

Late July 2013 Mississippi bottoms  Seedlings planted in blocks of 100 in small openings. Site 
flooded until July.  750 Elms kept in cooler until July, 
planted very late.   

WiDNR Coon Creek June 2013  Floodplain along 
trout stream 

200 elm seedlings, interplanted with swamp white oak.  

IaDNR Little Paint 
Creek 

May 2013, 
flash flooded 
in June 

Floodplain along 
trout stream 

Old crop field. 375 elm seedlings, interplanted with 
swamp white oak and river birch. 

WiDNR Avon 
Bottoms 

2014 Floodplain along 
Sugar River.  

 800 2-0 elm planted, along with River Birch, Swamp 
White Oak, and Sycamore.   

ACoE Trimbelle 
(Pierce 
County) 

2014 Floodplain along 
Trimbelle River 

Field with reforestation lanes, 825 elm seedlings. 
Interplant with hackberry and swamp white oak 



Elm and Dutch Elm Disease 

• IPM 
• Monitoring 
• Maintain plant health (including injections) 
• Diseased tree removal and disposal 
• Utilize tolerant/resistant stock 



Walnut and Thousand Cankers 
Disease 

• Native Insect. Native Disease? 
• Native Trees 



Walnut and Thousand Cankers 
Disease 



Walnut and Thousand Cankers 
Disease 



Juglans major 
(southern NM) 

 
Sporadic 
cankers, 
minimal 

staining on 
bark surface 

Juglans 
californica/regia 
(northern CA) 

 
Numerous 

cankers, prolific 
staining on 

bark surface 

Comparative TCD Symptoms:  Juglans major vs. J. californica/regia 



Comparative TCD Symptoms:  Juglans nigra 

Colorado State Univ 



• Detection surveys being 
conducted 

• Quarantines in place 
• No significant mortality 

observed 
• Will TCD be a threat in 

Eastern Walnut? 

Walnut and Thousand Cankers 
Disease 

Colorado State Univ 



Butternut and Butternut Canker 

• Exotic Pathogen? 
• Native Tree 
• Mast producer, high 

quality/high value wood 
when available 

• Variety of historic uses 
 



1967 1992 



1967 



19something 



Butternut and Butternut Canker 



Butternut and Butternut Canker 

• Is it Genetic? 
• Ostry and Moore, 2008; McKenna et al., 2011 
• LaBonte et al., 2015 

• Is it Environment? 
• Upland v lowland? McKenna and LaBonte documented 

decreased incidence and severity 
• Close proximity between healthy and sick 
 



Future/Current Threats to 
Butternut 

• Hybridization….valuable? 
• TCD susceptible 
• Forestry practices 

inadequate to regenerate 
 
 Philip Stouffer/LSU 



EWP and WPBR 
• Exotic pathogen 
• Native trees 
• Introduced to both 

coasts in early 20th 
century 
 



EWP and WPBR 



EWP and WPBR 



EWP and WPBR 



EWP and WPBR 

Pike et al., 2018 



EWP and WPBR 

• “Resistant standard” 
• Commercially available 

• Some small percent of 
all 5-needle pines are 
resistant 

• Field testing of 
selections ongoing 
 



EWP and WPBR 

• Other treatment options 
• Pathological Pruning 
• Avoid high hazard sites 

 

****The use of trade names is 
for the convenience of the 
reader and does not imply 
official endorsement or 
approval by the USDA or the 
Forest Service of any product to 
the exclusion of others that may 
be suitable.**** 



Future Threats to EWP 

• Increased browse pressure 
• Caliciopsis and bast scale 

 



Hemlock and HWA 

• Exotic Insect 
• Native Host 
• First detection in Virginia 

1950s 
• Eastern and Carolina 

Hemlock affected 



Hemlock and HWA 



Hemlock and HWA 
• Prevent HWA by maintaining, enforcing, and updating as needed 

existing internal and external state quarantines that will limit the 
likelihood of moving infested nursery stock and cut hemlock materials;  

• Detect HWA populations by developing and implementing a HWA 
survey plan 

• Manage and use field data via a GIS-based HWA data 
management system that provides a common platform for data and 
information sharing 

• Implement insecticide treatments for HWA to the greatest 
extent possible with highest priority to slowing the spread, regardless 
of land ownership 

• Conduct research via partnerships including hemlock models, 
climate-based HWA dispersal models, and consequences of treatment 
and restoration alternatives, including not coordinating treatments 

• Establish long-term funding mechanisms adequate to achieve the 
goal and objectives of this plan. 



Hemlock and HWA 

• Silvicultural management 
should include IPM 

• Insecticide, bio-control, 
gene con, host resistance? 

• Increased sunlight may 
decrease HWA on 
seedlings 

• Detection is key 
USFS 



“The use of resistant varieties is the 
cheapest, easiest, safest and most 

effective means of controlling plant 
diseases in crops for which such 

varieties are available” 
 
 
George Agrios, Plant Pathology, 2005 
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