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ACCREDITEY

Integrated Pest Management

An ecosystem-based strategy

Focus — long-term prevention of pests/damage

Combines cultivar selection, modification of cultural practices,
and biological control

Pesticides are used only after monitoring indicates
they are needed

Pest control materials are selected and applied in a
manner that minimizes risks to human health,
beneficial and non-target organisms, and the
environment



Adoption and Purpose of IPM k==
IPM FuFR= & IRy

IPM AR [~ T ik Bl
—Due to the abundance of inexpensive,
effective, synthetic pesticides

—Limited knowledge of long-term
effects of pesticides on organisms and
the environment — organophosphates,
endocrine disruptors, etc.



Adoption and Purpose of IPM

e Several factors have led to an increased
Interest in IPM programs

2% PNk EFRET IPM3 VT 3k
—pesticide resistance

—effect of pesticides on non-target
organisms

—Increased regulation
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Pesticide Resistance
L 7o

 Defined as the change in the sensitivity of
a pest population to a pesticide

 Results in the failure of a correct
application of the pesticide to control the
pest

 Pests do not change or mutate to become
resistant
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Pesticide Resistance
fl B %

 When a pesticide is applied to turf, a tiny
proportion of the pest population (ex 1 insect
or weed in 10 million) may survive exposure to
the pesticide

— Due to the genetic makeup of the pest

* When the pests that survive breed, some of
their offspring will inherit the genetic trait that
confers resistance
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Pesticide Resistance
A

 These pests will not be affected the
next time a similar pesticide is used

 If the same pesticide Is applied often,
the proportion of less-susceptible
individuals in the populatinn wall . ..
increase e Ll /Y
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Pesticide Resistance
 Higher rates and more frequent applications

of the pesticide are often used until
eventually the pesticide provides little or no

control

At this point, the populat:
become resistant....
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Turfgrass IPM Components
E1FIPMpVEE f,[ﬁﬁ}

Detection and monitoring

Gathering site data

Developing local pest backgrounds
Developing pest tolerance levels
Evaluating pest management practices

Implementing proper management



Detection and Monitoring [PM

* Proper pest ID is critical

 Monitoring (Scouting) allows you to:
— ldentify the pest

— ldentify pest natural enemies
— Apply preventative methods
— Determine if treatment is needed

— Determine where, when, and what type of treatment is
needed

— Evaluate and fine-tune your program



Scouting
EI
 Benefits:
— Early detection of pest problems
— Improved treatment

— Reduction in number and cost of pesticide
applications

— Enhanced long-term contro



Scouting
h

e Adult Sampling E‘%ﬂéﬁfﬁf_
» Grub Sampling R
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Adult Sampling
IV

Light traps can be used

— May/June beetles p
— Masked chafers
— Asiatic garden beetles

Traps should be monitored 1to

N\

Plot number of beetles collected over time

Once # of beetles drops over 7 days in a row, peak
emergence and oviposition has occured
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Adult Sampling
Y E Ve
« Most eggs hatch in 14 to 21 days

* Insecticides can be applied 3 to 4
Weeks after peak a(~||||'l' artivityg
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Grub Sampling
BV =4

Grub populations assessed when they are
large enough to be seen

Sample a 1 ft? area
Use a shovel or 4-inch cup cutter

Take samples in a zigzag p
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Pest Background
T

Become familiar with local turfgrass pest
Insects

Ih

Understand their biology, reproduction,
etc.

Pest information can be obtained from
University Extension Services

Also important to recognize natural
enemies of common pests
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Developing Pest Tolerance Levelsiise

F O EhG FIJE\ S

« Economic (agronomic) thresholds (developed
from research) are based on three main factors:

1. physical damage caused by the presence of
the pest at a known infestation level

2. the revenue losses resulting from that
damage

3. the cost of treatment

 Canthesevary oreven applytotu. _ - =2
management? Fae w o
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Developing Pest Tolerance Levelsy
_'E:‘l Y ESR:" ,)_ "f )7"9‘,
NE g{g{ﬁlgu o

 Most turf can tolerate some pest
presence without compromising
appearance or function
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Evaluating Pest Management Practices &=

(B

« Document management practices (previous
and current)

* Monitor the effectiveness of newly
Implemented practices

— Did pest numbers decrease enough to prevent
damage?

— Were treatments cost effective?

— Is the problem likely to recur?
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Implementing Proper Management

« When pest numbers threaten to exceed
tolerance levels, there are a wide variety of

strategies and tactics available to solve pest
problems
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1st Step - Maintain Healthy Turf & ¢

Use the right turfgrass species/cultivar
Reduce soil compaction/thatch
Maintain proper mowing height

Deep, infrequent irrigation to encourage
rooting

Conduct soil tests to improve fertility practices
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Influencing Factor

 Grubs attack turf areas irregularly from
year to year

« Two major factors influence grub
numbers and severity of damage:

— Soil Moisture

— Rainfall
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Influencing Factors

e In years with normal or above normal rainfall,
grub populations increase

 Turf next to ornamental plants favored by the
adults are more commonly attacked

e Black turfgrass ataenius and green June beetle
adults are attracted to turf with decaying thatch
layers

Black turfgrass ataenius green June
beetle adults
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Cultural Control
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Host Plant Modifications
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Water/Irrigation Management
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Host Plant Modifications

Certain species of adult beetles prefer specific host
plants

Ex. Where Japanese beetles are common, do not
plant roses, grapes, and linden trees around turf

Ex. May/June beetles prefer oaks

Ex. June beetles feed on ripening fruit such as
peaches

Fine and tall fescues are not as severely attacked as
KBG and perennial ryegrass
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Water Management

All white grubs require moist soil for their eggs to
hatch

Young larvae are also very susceptible to
desiccation

Some areas can stand a little moisture stress

— Do not water in July and early August

— White grubs and young larvae are present



http://www.google.com/url?sa=i&rct=j&q=turf+irrigation&source=images&cd=&cad=rja&docid=Wd7R9YVn01zfEM&tbnid=p9nT6pS0ooxDCM:&ved=0CAUQjRw&url=http://topturflandscape.com/&ei=V1rQUafOGMfyyAH9_IGIDw&bvm=bv.48572450,d.aWc&psig=AFQjCNF64o6t89Z4YAf28S-iYyAchJGwiQ&ust=1372695500053965

Water Management

 On the other hand, moderate grub
Infestations can be grown out

— Adequate water and fertilizer applied in
August through September and again in May

— Peak grub feeding at this time
 This strategy Is usually not preferred

— Mammals may dig up the turf searching for
larvae

— Irrigation bans may occur
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Direct Pest Suppression

 \When previous methods are not
sufficient to solve the pest problem,

direct suppression methods can be
employed

— Biological

— Chemical
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Natural/Biological Controls
F IR
e Parasites

 Milky Spore Disease

e Parasitic Nematodes



Parasites

J— r 7L E%l

« Several parasitic V\r asps (Tiphia spp.) and
scoliids attack white grubs

« Masked chafers and green June beetles are
most commonly attacked

« Parasitic wasps may take 2 to 3 years to build
up effective populations

— Turf damage may be extensive by this point
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Milky Spore Disease

g E%'lyﬁj

» Several strains of bacterium, Bacillus
popilliae, may attack white grubs

« Most active against Japanese beetle
grubs

 Picked up by feeding grubs

— Causes the body fluids to turn a milky-white
before death



Milky Spore Disease

P E%'lyﬁj

Fresh bacterial preparations should be
used

3 to 5 years are needed to provide lasting
controls

Recent University research indicates that
current products available have not
performed well

Populations are environmentally sensitive
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Parasitic Nematodes
rﬁfé Aol
Parasitic nematodes in the genera

Steinernema and Heterorhabtitis are
effective against white grubs

Nematodes do not seem to be effective
from one season to the next

80% control was observed with H.
heliothidis

Nematodes burrow into the grub, feed,
and reproduce



Parasitic Nematodes
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Chemical Control = o
"‘:%%B’Wf}

Preventive Applications

Early Reactive Applications
Late Season Reactive Applicat

Spring Applications
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Preventive Applications .’
VR R
o Typically, applying pesticides for the

control of anticipated grub populations iIs
not recommended

— Occurrence Is rather sporadic

* |[n areas where adult activity has been
observed or perennial infestations have
occurred, preventive applications may be

warranted
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Preventive Applications &™™".
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1

 Registered Products

— Chlorantraniliprole (Acelepryn)
— Imidacloprid (Merit)

— Thiamethoxam (Meridian)

— Clothianidin (Arena)

 Optimal timing Is mid-June to mid-July
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Preventive Research
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Location: Tall fescue home lawn

App. Timing: May 27t

White Grub Species: Masked Chafer

Insecticide treatments:

— Acelepryn (6.7 or 10 fl 0z/A)
— ImidaPro (20 fl 0z/A)

— Merit (20 fl 0z/A)

— Arena (80 or 120 Ibs/A)
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Preventive Research &

Il

e In mid-October a 1 ft2 area was
excavated from each plot and grubs

were counted

 Untreated check plots averaged 18
grubs/ft?
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% Control

Preventive Research oy
5‘5%@‘1‘1

m Acelepryn 6.7 fl oz/A
m Acelepryn 10 fl oz/A
® ImidaPro 20 fl oz/A
B Merit 20 fl oz/A

m Arena 80 Ibs/A

m Arena 120 lbs/A

Insecticide Treatments

Masked Chafer Control 20
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Early Reactive Applicationss™"
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Most insecticides have a short active residual period

— 3 weeks or less
Must be used when grubs are actively feeding
Apply late enough to catch all of the population

Usually observe 75 to 90% control

Reapplication may be necessary when populations are
high
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Early Reactive Applicationsy™" .
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 Registered Products

— Thiamethoxam (Meridian)
— Clothianidin (Arena)
— Trichlorfon (Dylox)
— Carbaryl (Sevin)
e Optimal timing Is mid-August to early
September
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Late Season Reactive Application =
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« Sometimes populations go undetected
until September or October

 Grubs are usually third instars and may
be 70 to 80 times the body weight of a
newly hatched grub

e Chemical control i1s difficult
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Late Season Reactive Application s
% it S|

e Most successful insecticides:

— Carbaryl (Sevin)
— Trichlorfon (Dylox)
— Clothianidin (Arena)
 Irrigation after application will help

keep grubs near the soil/thatch
Interface and wash in the pesticide
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Late Season Reactive Applications
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L ate Reactive Research =™,
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 Location: Tall fescue pots (greenhouse)

 White Grub Species: Masked Chafer

Masked Chafer
— 20 grubs were placed in each pot prior to seeding

e |nsecticide treatments:

— Acelepryn (8 or 10 fl 0z/A)
— Arena (80 or 120 |Ibs/A)

— Meridian (17 0z/A)

— Dylox (300 fl 0z/A)
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Late Reactive Research =™
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« Each pot was destructively harvested 1

month after treatment and grubs were
counted

 Untreated check plots averaged 16
grubs/pot
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% Control

Late Reactive Research ™"

m Acelepryn 8 fl oz/A
M Acelepryn 10 fl oz/A
m Arena 80 lbs/A

M Arena 120 Ibs/A

@ Meridian 17 oz/A

m Dylox 300 fl oz/A

Insecticide Treatments

Masked Chafer Control 4
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Spring Applications &

Spring treatments are often ineffective

Grubs feed during the spring
— very large
— time for treatment is very small

Make sure grubs are actively feeding at the soil/thatch
level before application

Most effective insecticides:

— Carbaryl (Sevin)
— Trichlorfon (Dylox)
— Clothianidin (Arena)

-. /_’fﬁybq
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Spring Applications
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Turfgrass IPM — Rewards

Environmental consequences and costs of IPM

— Initially more expensive due to time, purchase
of specialized equipment, training, and
reference material

— long run - reduce pesticide use, better decision
making and timing of applications

— Avolid pesticide resistance
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