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Pruning is an age-old horticultural 

practice . 



Pruning is necessary for many reasons and 

is considered a common landscape 

practice 



Reasons We Prune 

 Safety 

 Aesthetics – controlling growth, clearing views, and enhancing 

flowering 

 Improve plant structure 

 Improve plant health by removing dead, diseased, or insect-

infested plant parts. 



Pruning Questions

 Do I “prune when the knife is sharp?”

 Just in the dormant season? 

 Just during the verdant season? 

 Do I paint the wound? 

 Where do I make the finish cut? 

 Am I injuring the Tree? 



Yes 

Pruning is wounding the tree!

 There are many ways that a tree can be wounded in the 

landscape. 



Causes of Wounding

 Wind damage, storm damage 

 Sun scalding

 Pruning

 Shearing & topping (now outlawed in 47 states) 

 Lawn mower or string trimmer damage 



Pruning cuts   good & bad !



Storm damage



Hail damage causes wide spread 

wounding



Topping 



Lawn care damage 



Effects of Pruning

 Wounding the tree, thereby exposing bark tissues to pathogens that 

can cause vascular wilts, such as fire blight, oak wilt, chestnut blight 

 Promotes decay

 Promotes canker diseases 

 Releases plant volatiles resulting in attracting insects 

 Reduces food production



Whether it’s pruning or another form of 

wounding, the consequences are the 

same 



Your Pruning Plan

 Consider using the information presented here as another filter or 
layer of thought in creating your Pruning Plan 

 Once the reason for pruning is established, weigh the possible 
consequences that may arise from creating a wound on the tree, 
against the positive effects that the pruning may have

 Incorporate suggested remediation tactics in your Pruning Plan

 Be aware that these effects from pruning may already exist from 
prior pruning 



“This spring, The New York Botanical 

Garden will unveil my desire for eternal 

cosmic beauty, which emerges from my 

heart. 
Yayoi Kusama

January 2020



Promoting Decay 

 Large or profuse cuts lead to decay.  Any cut made on a tree is a 

wound that must be “healed”. The fewer cuts made the better.

 Smaller cuts throughout the tree’s life are better than large cuts that 

should have been made many years ago when the tree was small. 

 One large poorly made cut or too many cuts in the wrong places 

can ruin a tree for life.



Woody Plant Bark Anatomy 



Woody Plant Bark Anatomy 

 The outer bark is the tree's protection from the outside world. 

Continually renewed from within, it helps keep out moisture in the 

rain, and prevents the tree from losing moisture when the air is dry. It 

insulates against cold and heat and wards off insect enemies

 The inner bark, or “phloem”, is a pipeline through which food is 

passed to the rest of the tree. It lives for only a short time, then dies 

and turns to cork to become part of the protective outer bark



Woody Plant Bark Anatomy 

 The cambium cell layer is the growing part of the trunk. It annually 

produces new bark and new wood in response to hormones that 

pass down through the phloem with food from the leaves. 

 These hormones, called “auxins”, stimulate growth in cells. Auxins 

are produced by leaf buds at the ends of branches as soon as they 

start growing in spring.

 Sapwood is the tree's pipeline for water moving up to the leaves. 

Sapwood is new wood. As newer rings of sapwood are laid down, 

inner cells lose their vitality and turn to heartwood



Woody Plant Bark Anatomy 

 Heartwood is the central, supporting pillar of the tree. Although 

dead, it will not decay or lose strength while the outer layers are 

intact.  

 It is a composite of hollow, needlelike cellulose fibers bound 

together by a chemical glue called lignin, it is in many ways as 

strong as steel. 



Trees Reaction to Pruning 



Trees Reaction to Pruning 

 A woody plants reaction to 

wounding of any sort is well 

documented 



Branch Protection Zones 

 Branches are, in a sense, separate from the parent stem or trunk. 

 Protection zones are formed in the base of branches. These zones 

are made up of phenol and terpene base secondary plant 

compounds . 

 These zones resist the spread of pathogens 



Proper Pruning helps Control Decay

Larger cuts may be necessary and the effects can be mitigated

 Inevitably, trees will have decay 

associated with these cuts. 

 All the wood present at the time of 

wounding is subject to decay

 There may be little we can do 

completely stop this decay

 We can help to control it by 

 Proper cuts are made

 Avoid making large cuts

 Use clean, sharp tools

 Promote good plant health



Proper Pruning helps Control Decay

 Proper pruning practices will 

help promote a trees ability to 

limit pathogens that  cause 

decay and disease in the 

vascular tissues 

 Reduces decay and its spread 

by protecting the branch 

protection zone . 



Proper Pruning helps Control Decay

 Avoid pruning off large branches

 Prune trees while they are young

 Prune during active growing periods

 Clean tools between cuts

 Limit the dose and frequency of pruning 

 Avoid multiple in line pruning cuts 

 Make proper pruning cuts 

 Use good cultural practices to improve plant health 



Do Pruning Paints Help? 

 Studies have shown that pruning paint applied to the wound 
at the time of pruning does not stop decay 

 In fact, some paints may inhibit callus tissue formation.

 In some cases, pruning paint will suppress the plant volatiles 
that are released when a plant is wounded. Bark beetles of 
oak, pitch mass borer, and conifer bark beetles are all 
attracted to these volatiles 

 Some wound treatment products are designed to help 
temporarily  preserve moisture in the injured bark tissues, thus 
promoting good callus tissue formation 



Reduced Food Production

 Because leaves are the only resource the tree has to feed 

itself, removing a large amount of the foliage significantly 

reduces the tree’s ability to produce food.

 This creates an unhealthy and unbalanced condition and 

can actually stunt the growth of the tree in many cases.

 Food storage is reduced in any year the tree is over-pruned 

and the loss is compounded if over-pruning is done year after 

year.



Trees More Affected by lose of 

canopy than Others.

 Some Fast growing trees and some shrubs are inherently poor at 

defense against pests  

 Some Oaks, beech, birch, Prunus

are resentful of defoliation 

 Balled and burlaped transplants need 

all the leaves they have 



Reduced Food Production

 Leaves are the food factories of plants

 Removing significant amounts of leaves 

will reduce a trees ability to make food

 Effects may be worse on mature trees. 



Reduced Food Production

 When plants make food, it is allocated to three plants functions

 Growth

 Reproduction 

 Defenses  



Reduced Food Production

 Of course, plant growth and reproduction are always going to get 

food allocated 

 But when there is a shortage of plant food, plant defenses will get 

short changed

 This could lead to insect or disease problems 



Reduced Food Production

 Reduced food availability in a plant will negatively affect the plants 

ability to execute its defense systems, such as:

 Compartmentalization 

 Insect and pathogen defense phytochemicals 

 Increased root growth 



Reduced Food Production

The effects can be mitigated by following these practices:

 Limit the dose of pruning, especially for older trees 

 Limit the frequency of pruning

 Properly prune to limit pathogens and decay

 Manage the plant canopy “Green Zone,” the area that produces 

food

 Fertilize and water as needed to keep the plant growing well. 



Approximately how many rose are 

in the rose garden ? 



Canker Diseases 



Canker Diseases 

 Canker and stem dieback diseases are most common on trees and 

shrubs under stress. 

 Damage results when opportunistic, living (biotic), infectious 

pathogens (fungi or bacteria) enter a wound during a time of plant 

stress, such as transplant shock, drought, or injury.



Canker Diseases 

Insects and diseases can affect the trees vascular tissues 

 Direct parasitism of living cambium tissue, girdling stems and trunks 

of trees. 

 Production of toxins, these toxins may cause galls or disrupted 

normal plant function.

 Plug xylem and or phloem. 

 Compromised tissues may provide entry for decay fungi. 



Some of the more common 

cankers

 Cytospora canker found on spruce, pine, poplars and willows

 Phomopsis canker found on juniper, Russian olive, Douglas-fir, and 

arborvitae.

 Nectria canker found on honey locust, oak, and maple.



Vascular Tissue



Bark Composition and Protection

 As shown in the previous slide tree 

and shrub bark varies in thickness as 

it grows. As the tree ages it forms 

more periderm (outer corky bark) 

 This corky bark has several 

protective functions such as air 

pockets for insulation, mechanical 

protection and bio-chemical 

protection, like suberin, tannins and 

other phenolic compounds 



Bark Composition and Protection

 Young trees may have thin bark and some plant species may 

inherently have thinner bark i.e.. Birch trees , maples, willows…..

 Young trees and trees with thin bark seem to be more susceptible to 

bark injury, enabling boring insects and pathogens that cause 

cankers.



Bark Composition and Protection

 Faster growing trees are  weaker on defense  

 A tree’s ability to compartmentalize and resist decay are inherent.  

 Food and resource allocation may also have an effect on a tree’s 

ability to resist decay. 



Dormant vs Verdant Pruning   
Some concerns with dormant pruning:

 During dormancy, the poor mobility of sap severely limits the availability 
of chemicals used for natural defenses. 

 There is also limited compartmentalization

 Low winter humidity dries injured bark tissues 

 Many pathogens are quite active during this tree dormancy period, 
especially at temperatures over 40 degrees 

 Plant reactions are limited until the growing season begins. 



Dormant vs Verdant Pruning 

Verdant pruning presents other considerations:

 Weather may be conducive to pathogen spread and infection of plant 
parts 

 In early spring leaf growth and twig elongation will produce heavy 
amounts of auxin that will delay callus formation

 However, the tree or shrub can react to the pathogen and limit it’s 
effect on the plant

 Plant food production is high during the active growing season. 

 There is less response growth 



Pruning Wounds and Disease

 Nectria canker

 Phomopsis canker 

 Botryosphaeria canker 

 Rose canker 

 Fusarium canker 

 Cenangium canker on pine 

 Cytospora canker on spruce

 Fire blight

 Pseudomonas and other related bacterial diseases   



Pruning Wounds and Disease
Follow these guidelines to reduce the spread of disease during 

pruning

 Reduce dose and frequency of pruning

 Disinfect pruning tools between plants and especially when pruning where a known pathogen is 
present. 

 Prune during the growing season to allow the trees defenses to kick in. Pruning during this period 
will also reduce the reaction growth from pruning

 Avoid pruning thin bark trees and trees that have a reduced defense capability (birch, poplar, 
maples) during the dormant season. 

 Be aware of verdant pruning restrictions concerning insect attraction

 If possible preserve moisture in injured bark and cambium tissues, i.e. use a latex wound sealer 
type product.  

 Don’t prune in the rain 



Plant Volatiles 
Wounding  causes the release of plant compounds 

 These compounds (volatiles) often act as cues for various insects, 

including  boring  insects and some beneficial insects too.

 Plants use volatiles to protect themselves from biotic (insects and 

pathogens) and abiotic (oxidative stress, high temperature) stresses. 

 Plants under herbivore attack can alert neighboring plant species, priming 

their chemical defenses



➢ Volatile phytochemicals can serve as airborne semiochemicals, 

promoting or deterring interactions between plants and insect 

herbivores.

➢ For example, wheat seedlings without herbivore damage attract 

aphids, whereas odors released from wheat seedlings with a high 

density of aphids repel other aphids . 

➢ Through co-evolution, borers have adapted to key in on the volatiles 

released from injured plant tissues. 

Plant Volatiles 



Plant Volatiles 

Volatiles attract 

both good and 

bad insects



Plant Volatiles & Borers 

 Most borers are around to attack plants that are in decline. Some 

borers can not successfully attack healthy plants, and use these 

ques to find a suitable host 

 The clearwing borers may attack health trees, where as Bronze birch 

borer does not successfully invade healthy birch trees. 



Borer Control

Environmental and cultural conditions that favor host susceptibility to 

borers:

 Drought

 Freeze injury  

 Defoliation especially early in the growing season and repeated 

defoliation 

 Old age 

 Air pollution

 Transplanting



Borer Control

Borers that attack trees and shrubs

 Rhododendron borer 

 White pine weevil 

 Dogwood borer 

 Pales weevil

 Ash lilac borer 

 Lesser and greater peach tree 
borer 

 Viburnum borer 

 Conifer & IPS bark beetles

 Xyleborus ,Shot hole, borer on 
trees 

 Sap/Bark beetles on oak 

 Bronze birch borer

 Two lined Chestnut borer

 Round headed apple tree 
borer

 Emerald ash Borer 



Clearwing Borers 

Common clearwing borers

 Rhododendron borer 

 Dogwood borer 

 Ash lilac borer 

 Viburnum borer 

 Peach tree borers 



Clearwing Borers 

Dogwood Pitch mass Peach tree 



Clearwing Borers 

 This group of borers can attack relatively healthy trees and shrubs, 

their flight period is mid June to late August

 They are attracted to the volatiles from wounding and  some would 

like a wound for an entry point. 

 If you know you have these insect pests you should avoid pruning 

during the adult flight period, from mid June to mid August. 



Other Borers

Bronze Birch Borer and 2 Lined Chestnut Borer 

 These two borers would be attracted to stressed or pruned trees

 Keep birch trees well watered and healthy

 To avoid this attraction, you should avoid pruning during the flight 

period.  

two lined chestnut borer Bronze birch borer



Other Borers 

 Conifer Bark Beetle  Round headed Apple tree borer 



Borers as vectors 

Some boring insects vector disease

 Elm bark beetle is attracted to fresh wounds, possibly spreading 
Dutch Elm disease

 IPS and other pine bark beetles are attracted to wounds and 
declining or stressed trees. They may vector the blue stain fungus 

 Oak bark beetle is attacked to fresh wounds, vectoring oak wilt

 Boring holes in the vascular tissues of plants allows an entry point for 
pathogens



Blue Stain Fungus 



Oak Wilt



Oak wilt has been confirmed in 

these New York areas

 Glenville - 2013 & 2018

 Suffolk County - 2017

 Brooklyn – 2017

 South Bristol – 2019

 Middlesex and Yates Counties - 2019



Oak Wilt 

 Fungal spore mats form just under the bark of infected 

red oaks after they have died from the disease. 

 During the warmer months, these spore mats emit a 

sweet odor that attracts sap-feeding beetles and 

bark beetles, which can pick up fungal spores as they 

crawl around. 



Oak Wilt 

 The small bark beetles are also highly attracted to 

fresh wounds in other trees-often caused by 

pruning. In this way, they spread the fungus from 

infected trees to healthy trees sometimes miles 

away. 

 Infected firewood and other wood materials also 

pose a threat because they can harbor the 

fungus and/or beetles that can spread the 

disease.



Vector mitigation 

Steps to take for mitigation

 MAINTAIN PLANT HEALTH

 Do not prune vulnerable trees or shrubs during the flight period of 

the offending insect. 

 In the case of Oak Wilt, use pruning paint to seal the wound, 

thereby eliminating the volatiles that will attract the borer  



Vector mitigation 

Steps to take for mitigation

 Disinfect pruning tools regularly     

 Remove guy wires on newly planted trees as soon as possible, 

about 3-4 months to prevent trunk wounding 

 Avoid injury from other ground maintenance activities like lawn 

mowers and string trimmers. 



A final bit of advice… 


