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What is monitoring ? 

 Monitoring can be defined as regular inspection of a clients plants, 

surrounding landscape, soils, weather patterns and if applicable past 

control efforts. 

 Monitoring provides the current status of the plants health. It helps 

provided input towards applying IPM principals. 

 Monitoring plants and their associated disease, insect and cultural 

problems, allows a manager to make an informed choice of treatment 

and then evaluate how well it worked. 



Monitoring in an IPM program 

 Monitoring is the most dynamic component of an IPM 

program. 

 Monitoring pest levels and current their biology provides 

timely accurate information to help make effective 

control decisions 

 IPM tactics depend on a good monitoring and diagnostic 

program.



IPM Principles 

 Intervene only when reaching the thresholds. 
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IPM Principles 

 Intervene only when reaching the thresholds. 

 Maximize natural controls 

 Treat only where the pest is a problem. Spot treatment can 
significantly reduce pesticide use.



Consider this !
 Monitoring takes the place of the calendar timed or SEE and spray programs  

 Insect populations vary from season to season due to weather conditions, past and 
present,(cytospora on spruce) and availability of host material (Emerald Ash borer)

 Some insects appear over a long period of time ( clearwing borers) others only a brief time 
(pine saw fly)

 Weather conditions can allow disease causing pathogens to prevail for long periods of time, 
during the growing season (Boxwood Blight) 

 To understand the potential of various pest problems in the landscape the property should be 
inspected regularly.

 Regularly scheduled monitoring visits will help pinpoint these various insect,disease and 
cultural problems (pests) in a timely manor



Tree facts    

True  or false 

One large tree can lift up to 100 

gallons of water out of the ground and 

discharge it into the air in a day. 



How to get it done!

Visual observation is the primary tool for landscape monitoring 

 Follow a set path trough out the landscape, focus on key plants, pests and 

locations at the appropriate time

 Don’t ignore the other plants

 Use a macro view, step back and observe the entire landscape as well as the 

entire individual tree.

 Observe like conditions in the neighboring landscapes.    

 quantify damage a well as damage potential, such as the number of pest, 

type of pest and it’s ability to cause unacceptable damage, the life stage and 

host availability. 

 Look for beneficial insects too.



Two approaches to monitoring 

 The regular scouting of the property and plants as a whole.                        

This involves planning a series of scheduled site inspections that allow the 

scout the opportunity to monitor for all potential pests in that particular 

landscape. 

 Monitoring for a specific pest problem at the appropriate time.                   

This may involve the use of Growing degree days, plant phenological

indicators, weather monitoring, or pheromone traps to pin point the pest and 

it’s current biology. 



Visual detection 

 The two monitoring approaches are not exclusive of each other 

 Both approaches can be used in a monitoring program 

 Using these approaches the scout can find the presence of a plant problem 

and identify the causal agent



4 components to monitoring

using visual observation

 Detection- find the presence of a plant problem and identify the causal agent

 Pest Evaluation- quantitative estimate of pest population that can be 

compared with established thresholds.

 Plant Evaluation- assessment of plant vitality and damage

 Treatment Evaluation- examination of treatment effectiveness 



What's in a monitoring program?

First things to do 

 First site visit- survey plant and general landscape condition and create a 

plant inventory 

 Locate and use a map if possible 

 Talk with customer about their tolerance and expectations 



What's in a monitoring program?

Second step- establish how many and when the site inspections will occur 

 From the initial survey create a plant inventory and a list of the potential 

pests or conditions that are common for that particular plant, plant genus or 

location

 From your plant inventory and the preliminary site inspection, determine the 

key plants, key pests and key locations

 From this list you can set a monitoring schedule  that coincides with the 

potential pest problems 

 Such as 2 needle pines. Pine Saw fly, early May, red bud begin bloom 

 various landscape trees –bag worm early June, Tree Lilac blooming



Mrs. Smith

14 You Pick a Road 

Any Town USA

Property inventory 

 Side yard 

 Arborvitae hedge – look for spruce spider mite (mid April) bag worm (early to mid June)

 Front of house 

 3 Mugo pine-look for pine saw fly (late April)

 10 Azalea- look for azalea lace bug azalea white fly, taxus mealy bug (mid to late May)

 7 Taxus- look for deer damage, fletcher scale 

 Driveway area-

 1 Kousa dogwood – in low drainage area, short abnormal twig growth (anytime)

 Bark damage from car door 

 2 cherry trees Look for 

 bacterial twig blight (during cold wet weather)

 Shot hole leaf spot (may)

 Clear wing peach tree borer ( set traps late May)



When to Look? 

 Bag worm- newly hatched larva

 Calendar:  early June

 Plant Phenological Indicator (PPI) 

 Syringa reticulata full bloom 

 Catalpa spp. full bloom 

 Growing Degree Days (GDD) 

 700-800 growing 

degree days



Pay special attention to these types trees 

&  conditions

Key Plants Key Pests Key Locations  

 Key Plant- a plant that is predisposed to a pest problem i.e. 

 Dwarf Alberta spruce & spruce spider mites 

 Flowering cherry & Black Knot disease. 

 Key location -an area in the landscape that causes abiotic disease i.e. poor 

drainage, excessive exposure.

 Key Pest -may be any one or more of these reasons

 Broad host range- i.e.  spruce spider mite  

 Multiple generations or long life cycles i.e. gypsy moth, azalea lace bug 

 Ability to cause catastrophic damage i.e. most borers, Oak wilt



Once these pests and site conditions are identified, your 

specific thresholds can be applied and this information can 

be used to develop the most effective control strategy.

Aphids on flower bud, located in backyard. 

Aphid mummies present ?

Thresholds

 Plant location suggests  a higher 
tolerance of this particular insect 

 Over 20 aphids suggest a locally high 
population 

 Presence of aphid parasites is 
confirmed 

 The threshold is not meet in this case 



Next 

From the plant inventory, pest appearance schedule and key plant, pest 

and key location list, establish the number of visits needed and the 

number allowed by the client. 

6 monitoring visits is sort of a minimum, 10-12 would be best

Treatments and monitoring can be done at each visit



Time frame to monitor certain size properties 

estimating  the time needed for each property

 Estimate or measure the size of the property 

 From the inventory count the number of plants or plant groups.

 Categorize the property as slightly, moderately, or intensely planted

 Determine the customers tolerance or pest damage threshold

 The time needed to monitor a property is directly related to number and 

diversity of plants as well as the number of key plants, pests, and locations 



Time estimates 

 Building lots to ½ acre Half acre to 1 acre

 Lightly planted ¼ hour lightly planted ½ hour

 Heavily planted ½ hour Heavily planted 1 hour 



Using the inventory schedule, the Key plant, pest and 

locations, you can make a season long schedule. 

 For instance 

 Most flowering plants and conifers have pests that are an issue primarily in the 

spring to early summer.

 Schedule the scouting visits to coincide with the time that most of the pest 

activity occurs for that property.

 i.e. start mid to late April and go every 2 weeks, by the end of June that would be 

6 visits, then add 2-3 visits for the rest of the summer. 

 These later visits can be used to monitor for a known pest problem at a specific 

time or just a general monitoring.    



NYBG Orchid show

name 1 genus of Orchid   



Tolerance & Thresholds



Tolerance & Thresholds in an IPM 

program 

 IPM is a decision making process 

Monitoring by itself has limited value unless it can be applied to a threshold. 

A threshold is a value above which something happens and below which it 

does not. Thresholds Should be used to establish when a control method 

would be triggered 

Pest damage potential and customer Tolerance are combined to form 

thresholds

 Early detection and use of applied thresholds & tolerances will allow a wide 

range of control tactics



Tolerance 

can be set by looking at two variables 

 Customers aesthetic preference: little or no damage vs. some damage just 

keep my trees alive.  

 Your knowledge of a pests potential to cause unacceptable damage according 

to customers tolerances 



Thresholds 

 An  action/aesthetic thresholds is the density of a pest which has 

reached a point at which a management intervention is justified

 Regardless of one’s tolerance,  certain numbers of pests will cause 

unacceptable damage or the plant becomes aesthetically un 

acceptable

 These thresholds are base in part on the customers tolerance and on 

the pests ability to cause damage 



Thresholds and tolerance 

Using % damage for thresholds 

 A general threshold can be based on percent damage on the entire plant. 

 5% on a medium to large tree is a very small amount of symptoms- Low

 10% is slightly noticeable but most likely will have little impact on the tree-

Medium

 15-20 % is quite noticeable and is impacting almost 1 fifth of the tree. This 

will  have an impact on tree health- High



Examples of numerical thresholds 

 When creating a threshold consider present pest biology and it’s damage potential 

 Presence of eggs, weather conditions, purpose or use of the plant 

 All these conditions should be considered when applying the threshold.

 Borers

 Pitch mass and other clear wing borers- borer per tree 1-2 low, 3-5 medium, 6-10 high

 Solitary type borer with 2 year life cycle

 most other borers “0” tolerance 

Spruce spider mites using tapping method 

 1-5 mites =low pop

 6-10 mites = medium pop

 11-16 mites = high pop 



As you observe and collect information, eventually you will 

have to diagnosis pest problems 



A check list for plant diagnostics 

 Determine that a problem really exists, have aesthetic thresholds been met? 

 I D the plant at least to Genus

 What are the plants cultural requirements and preferences. Soil type, PH, 

lighting, hardiness zone, life span 

 Are those requirements being met?

 What is the normal appearance of this plant?

 How was the plant propagated and grown?



Step back and consider the site 

 How long has the plant been in it’s present location?

 Where was it before/ and how low long

 Have there been any recent extreme weather condition, late freeze, winds, 

excessive rain

 What's the nature of the site , sun exposure, wind, water, compaction, lawn 

or other plant competition 



Take a look

 Look at the entire plant the macro view 

 Look at a proportional amount of foliage or branches 

 Examine the surrounding plants and community 

 Note if problem is effecting all of the same plants or  different 
species 

 In general damage from living organisms tends to be scattered on 
one or only a few plants or plant parts of a family, genus or species 

 Abiotic factors can cause damage on more than one plant families 



What are the symptoms?
Look for patterns 



 Insects and disease tend to be specific and will effect a individual plant 

family, genus, species or a closely related species.

 Look for abnormal growth ,stem hooking, chlorosis, puckering, galls, 

necrotic tissues, stippling, Frass, holes …..

 What parts of the plant are affected? Roots stems, leaves ?

 How and where are symptoms  distributed on the plant ? 

 Leaf margins ,across veins  upper portion, old growth or new growth ?

 Use more than one or two signs or symptoms to diagnose pest problems 



Diagnostic Terms

─ Sudden death

─ Leaf edges dry & brown

─ Collapse

─ Sunken, discolored stem

─ Pale green, yellow

─ Dead

─ Cross-section: brown rings or 
dark streaking

─ Stunted, bushy growth

─ General description of what you 
see

─ spores, fruiting bodies, bacteria 
ooze

Blight

Scorch

Wilt

Canker

Chlorosis

Necrosis

Vascular discoloration

Witch’s broom

Symptom

Sign



Once you gather as much info as you can and have a good 

description of the pest and or it’s symptoms, you can use a 

reference to continue to refine and confirm your diagnosis. 

 Use labs or field experts to confirm diagnosis 



Monitoring aids 

 Pheromones Traps 

 Tapping on a white board 

 Hand lens dissecting scope 

 Binoculars 

 Quick tests

 Timely publications 



Pheromone traps 
 Mimics of insect mating or aggregating scents 

 Mimics of plant volatiles 

 Used to confirm the presences of an insect

 Used to time control measures  

 Put out traps prior to insect emergence and check regularly

 First catch indicates the presence of mating insects 

 Continue to check traps for duration of the expected pest presence 



Common pheromones commercially 

available  

 Clear wing borers i.e. Dogwood, rhododendron, lilac, peach tree borer……

 Gypsy moth 

 Pine tip moth, White pine weevil, pine shoot moth

 European corn borer 

 Codling moth and other orchard pests 

 Rose chafer, Japanese Beetle,

 Army worm, cut worm, cabbage looper 



Beating tray 
 Used to dislodge various insects such as aphid, thrips, leaf hopper, mites, and 

more

 Tap plants a set amount of times to be consistent    2-3 time is good 

 Wait a second then observe and count your target insect 

 look for the good guys too!

 Use a gridded paper to make counting easier

 Use the smear method 



Binoculars, a hand lens, 

a dissecting scope 

 These devices all help your ability to observe pests

 Binoculars with a good zoom and image stabilizer 

 There are field type microscopes 

 Use a large view area 20x-30x hand lens 



Testing 

 Confirms or supplies a final diagnosis 

 PH tests tells you nutrient availability 

 Soil texture ribbon test tells about soil characteristics 

 Quick tests or lab tests detect and Id Pathogen presence 

 Available Quick tests:  rose rosette, Hosta X virus and other virus, 

phytophthora.

 State Universality labs are good  http://plantclinic.cornell.edu



Branching out 

timely pest appearance and biology  information 



Your data 

 Collecting and transmitting your monitoring results 

 Data collection sheets

 Scouting App’s

 Maps 

 Site flagging 



Mapping

 Who is going to pay? 

 Does a landscape planting plan exist? 

 Used to convey info, record info 

 Can be used for inventory too

 Flagging on site instead 



Data collection forms



Data form



Hand written notes 

 Client name/ address

 Date/ current weather conditions 

 Divided property into smaller areas such as driveway area, backyard patio 

area, backyard pine screen or use compass points like north east corner of 

property  

 Needs to be legible

 Can provide more details especially about cultural conditions 



Notes 

 Record all that you see, even if it is not on your schedule and even if it does 

not rise to a problem at this time.

 Items that will require some kind of action can be pulled out of current 

scouting data and presented as the current actionable pests 

 This can be conveyed to a gardener or applicator, by site flagging, maps or 

written orders 



We have an app for that!

•Major pest and cultural practices reference at your 

finger tips!

•Automatic text-like alerts for time-sensitive pest issues 

and cultural practices -alert date adjusted specifically 

for your location!

•Viewable as a calendar or chronological list of action 

items for easy reference!

•Contains images, pest lifecycle, and management 

options for major pests of woody plants!

•

•Provides pesticide recommendations for major diseases 

and insects!

•Built-in pesticide recordkeeping to make outdoor, and 

on-the-go recordkeeping easy!

•BONUS Weed content!



Monitoring the Weather 

Weather plays a significant role in setting up the 

conditions that allow for the emergence and 

success of insects and disease.  



Weather 

 Drought from last year can promote cankers like cytospora 

 Mild winters allow higher pest survivability rates

 In the spring Insects that are pending appearance will emerge after rain

 Temperatures extremes may slow or speed up insect development 

 Disease pathogens are dependent on temperature and moisture conditions 



Weather 

Climate change and changing pest range

 Fire blight isn’t such a big problem in the North east ?? Climate warming 

trends suggest that may be changing. 

 Southern Pine bark beetle is here and real 

 Southern blight 

 Florida wax scale 



Weather

Changing Winter trends

 Extreme temperature fluctuations in a short period of time is quite deadly to 

some more exposed overwintering insects

 such as Hemlock woolly adelgid, aphids, and other exposed soft bodied 

insects 

 Abrupt severe drops in temperatures that are below “0” for a few days will 

kill 60%-80% of some insects    



Monitoring for the good bugs 



Benificials in the Landscape 

 When monitoring look for favorable bio control conditions                            

 Recognition and preservation of common predators and parasites

 Identifying and quantifying  benificials is important when making a control 

decision 

 no controls may be needed

 A pesticide may not be needed

 A certain type of insecticide may be used to have less impact on benificials 



Each pest has a set or complex of Bio control 

agents   (BCA)

These may be absent or reduced by,

 Pesticide use 

 Inhospitable site 

 Haven’t caught up with prey/ lack of prey 

 Exotic  pest

 Natural cycles   



What makes a good BCA? 

 Effect on the pest problem   short tem, long term 

 Reproduces fast to build with prey 

 Can use an Alternate food source 

 Good match with host

 Availability 



What’s good for bio control ?

 Alternate food source pollen other prey 

 Diverse plant material  provides hiding areas and prey 

 Shade

 Water 

 Overwintering sites

 Prey     leave some bad guys

 Reduced and careful use of compatible pesticides



A few things to keep in mind 

 BCA’s are slow to act and take a while to exert control 

 Match up problems      generalists vs. host specific  

 Ants & mice can interfere with Bio controls 

 Weather conditions such as  humidity  to cold ….   to hot 



Order Coleoptera

Family Coccinellidae

Stethorus spp. 

Life History: Small

lady beetle used for

biological control.

Prey: Spider mites.

Spider Mite Destroyer Lady Beetle

Left to right: spider mite and 

three life stages of Stethorus: 

larva, pupa, adult John Davidson

John Davidson



Order Coleoptera

Family Coccinellidae

Chilocorus spp. 

Life History: Spiny 

larvae pupate in last 

larval skin.

Prey: Armored or soft 

scales (depending on 

species).

Twice-Stabbed Lady Beetle

Top: adult

Bottom: larva

http://www.uoguelph.ca/~samarsha/lady-beetles.htm

Cliff Sadof



Robber Flies

Order Diptera

Family Asilidae

Life History: Larvae

live in soil and

decaying wood;

adults are fast fliers.

Prey: Butterflies, wasps, bees, dragonflies, 

grasshoppers, beetles, and other flies. 

Larvae feed on soft-bodied insects such as 

grasshopper eggs, white grubs, and other 

insect larvae. 

Whitney Cranshaw



Gall Midges

Order Diptera

Family Cecidomyiidae 

Life History: Tiny adults 

feed on honeydew and 

nectar, larvae are 

predaceous.

Prey: Larvae feed on 

aphids, mites, scales, 

whiteflies, and thrips.

Top and bottom: Aphidoletes aphidimyza feeding on aphids

Whitney Cranshaw



Syrphid or Hover Flies

Clockwise from right: 

Syrphid egg, larva, and 

larva on branch

David Laughlin

David LaughlinWhitney Cranshaw



Tachinid Flies

Order Diptera

Family Tachinidae 

Life History: Adults

lay eggs on plants or

hosts. Larvae develop

inside hosts and pupate in 4 to 14 days. One 

or more generations per year.

Prey: Caterpillars, adult and larval beetles, 

sawfly larvae, true bugs, grasshoppers, and 

others.

John Davidson



Stink Bugs

CW from top left: Podisus 

maculiventris adult attacking 

tussock moth caterpillar, 

Perillus bioculatus nymph 

feeding on beetle larva, P. 

bioculatus nymph feeding on 

hornworm John Davidson

Whitney CranshawDavid Laughlin



Assassin Bugs

Order Hemiptera

Family Reduviidae

Life History: Assassin 

bugs feed by piercing 

prey with their beaks to 

suck out juices.

Prey: Caterpillars, small 

flying insects, aphids, 

and leafhoppers.

Wheel bug (Arilus cristatus)



Braconid Wasps

Order Hymenoptera

Family Braconidae

Life History: Life

cycle is 10–14 days.

Larvae are internal

parasitoids; many

pupate outside hosts. More females than males.

Prey: Aphids, larvae of beetles, flies, sawflies, 

and caterpillars; tomato hornworm, imported 

cabbageworm, gypsy moth.

John Davidson



Braconid Wasps

Aphid mummies with braconid 

emergence holes 

Cotesia congregata cocoons 

on tomato hornworm

John Davidson



Chalcid Wasps

Order Hymenoptera

Family Chalcidae

Life History: Larvae 

are internal parasitoids 

of other insects.

Prey: Moths, 

butterflies, beetles, 

flies, other wasps.

John Davidson

David Laughlin



Black fungus 

Ascharsonia marginata

Entomopathogenic fungi

Biology: Spore production 

and vegetative growth are 

favored by high humidity and 

moisture 

Prey: armored scales   



DEC approval code 




