
Back to Basics:
Implementing IPM in Vermont Orchards



Integrated Pest Management (IPM)
IPM is an ecosystem-based strategy that
focuses on long-term prevention of pests
or their damage through a combination of
techniques such as biological control,
habitat manipulation, modification of
cultural practices, and use of resistant
varieties. Pesticides are used only after
monitoring indicates they are needed
according to established guidelines, and
treatments are made with the goal of
removing only the target organism. Pest
control materials are selected and applied
in a manner that minimizes risks to
human health, beneficial and nontarget
organisms, and the environment.

http://www2.ipm.ucanr.edu/WhatIsIPM/



Undergraduate 
responses:

Explain IPM to a 
PYO customer 
standing in line 
with $50 of 
apples in one 
hand and 
holding their 
child’s hands 
with the other

“Thank you for your concern! I would be happy to explain our 
pest management strategies to you. At our orchard, we use 
Integrated Pest Management, or IPM. What this means is that 
we use an ecosystem-based strategy to aid in 
long-term prevention of pests, with chemicals as 
our very last resort. Ideally, we would only employ 
non-chemical controls such as pruning, netting, and 
mulching, but often these tactics are not enough. When we do 
use chemicals, we apply them as infrequently and efficiently 
as possible, and we do our very best to ensure that 
our pesticides only impact our trees and not the 
surrounding environment. We monitor the disease 
susceptibility of our trees and target pests during the 
most vulnerable part of their life cycle in order to 
minimize pest control, and we tolerate pests that don't 
bring that much harm to the orchard. While we would love to 
never spray our trees, the way that industrial agriculture has 
evolved over time makes that relatively infeasible.





Quick IPM poll
Do you use IPM in your orchard?

Please do not advance until the 
next set of questions comes up



Quick IPM poll





The pyramid 
lies within a 
greater system

https://www.denvergov.org/files/
assets/public/parks-and-
recreation/documents/dpr-imp-
bmp_presentation_1.pdf



Levels of 
Integration in 
IPM

•Level 1 integration: Individual pest species or species 
complexes.

•Level 2 integration: Community of pest species 
(insects, pathogens, weeds)

•Level 3 integration: Ecosystem (crop and non-crop host 
plants and other components)

•Level 4 integration: Farming community (including 
social and economic components)

Kogan M. Integrated pest 
management: historical perspectives 
and contemporary developments. 
Annual Review of Entomology. 
1998;43(1):243–270. 
doi:10.1146/annurev.ento.43.1.243.

Bottrell DG, Schoenly KG. Integrated 
pest management for resource-
limited farmers: challenges for 
achieving ecological, social and 
economic sustainability. Journal of 
Agricultural Science. 
2018;156(3):408–426. doi:10.1017/ 
S0021859618000473.



Level 1: 

Monitoring or use of expert systems to plan pest 
management sprays



NEWA Models:

Excellent 
application of 
first-level IPM



NEWA Models:

Excellent 
application of 
first-level IPM



…and 
monitoring 
makes it 
better
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•Fungus overwinters in leaves from 
previous season

•Ascospores released in spring with 
rainfall

•Spores germinate with leaf 
wetness

•Scab lesions that develop on 
leaves produce secondary 
inoculum that spreads disease 
throughout season

Apple Scab Biology



Lesions on leaves

Pseudothecia
on leaf litter in 
spring

Ascospores

Primary infections

Secondary infections

Fungicide
interventionSanitation to 

prevent
ascospore 
development

Apple Scab, Venturia inaequalis



Ascospore Maturity
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Curve describing the relationship between the percentage of the season's ascospores that have matured and 
accumulated degree-days.
The two curves that identify the upper and lower boundaries between which the model is accurate 90% of 
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Accelerated phase of ascospore maturation.

2015-2016 New England Tree Fruit Management Guide
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NEWA Models:

Excellent 
application of 
first-level IPM



•Fungus overwinters in leaves 
from previous season

•Ascospores released in spring with 
rainfall

•Spores germinate with leaf 
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inoculum that spreads disease 
throughout season
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Levels of 
Integration in 
IPM

•Level 1 integration: Individual pest species or species 
complexes.

•Level 2 integration: Community of pest species 
(insects, pathogens, weeds)

•Level 3 integration: Ecosystem (crop and non-crop host 
plants and other components)

•Level 4 integration: Farming community (including 
social and economic components)

Kogan M. Integrated pest 
management: historical perspectives 
and contemporary developments. 
Annual Review of Entomology. 
1998;43(1):243–270. 
doi:10.1146/annurev.ento.43.1.243.

Bottrell DG, Schoenly KG. Integrated 
pest management for resource-
limited farmers: challenges for 
achieving ecological, social and 
economic sustainability. Journal of 
Agricultural Science. 
2018;156(3):408–426. doi:10.1017/ 
S0021859618000473.



Level 3: 



Sanitation

http://youtu.be/8g0WyVi68GM

http://youtu.be/8g0WyVi68GM


Sanitation
Shredding leaves. Shredding all leaves 
on the orchard floor in November or 
April reduces the number of scab spores 
by about 85%. If the strip under trees 
cannot be reached with shredding 
equipment, then flail chopping the 
remaining area between trees will 
reduce scab spores by about 50%.

Urea treatments. Spraying the surface 
of the leaves on the ground with urea 
will reduce spores by about 66%. 

https://ag.umass.edu/fruit/fact-sheets/reducing-apple-
scab-risks-saving-scab-sprays

https://ag.umass.edu/fruit/fact-sheets/reducing-apple-scab-risks-saving-scab-sprays


Sanitation effects on other pests

0

200

400

600

800

1000

1200

1400

1600

1800

4/
18

/2
00

0
4/

25
/2

00
0

5/
2/

20
00

5/
9/

20
00

5/
16

/2
00

0
5/

23
/2

00
0

5/
30

/2
00

0
6/

6/
20

00
6/

13
/2

00
0

6/
20

/2
00

0
6/

27
/2

00
0

7/
4/

20
00

7/
11

/2
00

0
7/

18
/2

00
0

7/
25

/2
00

0
8/

1/
20

00
8/

8/
20

00

ST
LM

 c
ap

tu
re

s 
pe

r d
at

e

Y2000 UVM HRC Spotted Tentiform Leafminer Captures

46.6714.007.335.3329.0046.6750.0066.6791.67
66.6750.0093.0066.6750.0050.00

0.00

200.00

400.00

600.00

800.00

1000.00

1200.00

1400.00

5/185/24 6/1 6/7 6/146/216/28 7/6 7/127/26 8/2 8/108/178/238/30

2010 Spotted Tentiform Leafminer New Trap 
Captures

Average of three pheromone-baited wing traps in two 
organic blocks

UVM Horticultural Research Center, South Burlington Vermont



Levels of 
Integration in 
IPM

•Level 1 integration: Individual pest species or species 
complexes.

•Level 2 integration: Community of pest species 
(insects, pathogens, weeds)

•Level 3 integration: Ecosystem (crop and non-crop 
host plants and other components)

•Level 4 integration: Farming community (including 
social and economic components)

Kogan M. Integrated pest 
management: historical perspectives 
and contemporary developments. 
Annual Review of Entomology. 
1998;43(1):243–270. 
doi:10.1146/annurev.ento.43.1.243.

Bottrell DG, Schoenly KG. Integrated 
pest management for resource-
limited farmers: challenges for 
achieving ecological, social and 
economic sustainability. Journal of 
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2018;156(3):408–426. doi:10.1017/ 
S0021859618000473.



Level 3: 



Cahenzli, F., Sigsgaard, L., Daniel, C., Herz, A., Jamar, L., 
Kelderer, M., … Pfiffner, L. (2019). Perennial flower strips for 
pest control in organic apple orchards - A pan-European 
study. Agriculture, Ecosystems & Environment, 278, 43–53. 
doi:10.1016/j.agee.2019.03.011 

Herz A, Cahenzli F, Penvern S, Pfiffner L, Tasin
M, Sigsgaard L. Managing Floral Resources in 
Apple Orchards for Pest Control: Ideas, 
Experiences and Future Directions. Insects. 2019 
Aug 11;10(8):247. doi: 
10.3390/insects10080247. PMID: 31405257; 
PMCID: PMC6723448.



The Role of Orchard Habitats and the 
Surrounding Landscape in Supporting
Apple Production and Conserving 
Biodiversity:
Report of a Hudson Valley Pilot Project.
Conrad Vispo, Claudia Knab-Vispo, Kyle 
Bradford, and Otter Vispo.
Hawthorne Valley Farmscape Ecology 
Program, Jan. 2015.

https://www.hvfarmscape.org/sites/defa
ult/files/farmscape_orchard_report_jan_
2015.pdf



The Role of Orchard Habitats 
and the Surrounding Landscape 
in Supporting
Apple Production and 
Conserving Biodiversity:
Report of a Hudson Valley Pilot 
Project.
Conrad Vispo, Claudia Knab-Vispo, 
Kyle Bradford, and Otter Vispo.
Hawthorne Valley Farmscape
Ecology Program, Jan. 2015.

https://www.hvfarmscape.org/sit
es/default/files/farmscape_orchar
d_report_jan_2015.pdf
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Level 4: 



Tolerance
Figure 1. The Economic Injury Level (EIL) is
the pest abundance (or level of damage) at
which the dollar cost of crop yield loss to the
pest begins to exceed the dollar cost of
controlling the pest.

The Economic Threshold (ET) is the pest
abundance (or damage level) at which the EIL
is likely to be equalled or exceeded if left
unmanaged.

The ET is almost always lower than the EIL,
and is considered to be the point at which
action against the pest is economically
justified. The ET is sometimes called an
Action Threshold (AT).

Figure credit: Ed Zaborski, University of
Illinois.

http://articles.extension.org/pages/19915/insect-pest-management:-differences-
between-conventional-and-organic-farming-systems

http://articles.extension.org/pages/19915/insect-pest-management:-differences-between-conventional-and-organic-farming-systems


Pests of less concern?
Depending on your market…



Pests of less concern?
Depending on your market…



How do we best implement IPM in Vermont 
orchards?

•Put the time into it

•Put the thought into it

•Use the tools you have available

•Think about orchard design and 
surrounding habitat

•Consider your tolerance- and act 
appropriately when it’s 
approached
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