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NATURAL ENEMY
EVALUATION



INCORPORATION

NATURAL ENEMIES INTO
IPM DECSION MAKING




Requirements for inclusion of
biological control in crop IPM

AEffective BC agents must exist

ATarget must be important relative to other crop pe
ALack of major conflict with control of key pests
ATolerance of some level of target pest in crop
ARealistic economic injury level

ASound understanding of
ASampling tools to measure natural enemy abund



Modification of IPM thresholds to reflect information
about current natural enemy densities or ratios in the cro
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RATIO OF BLACK:WHITE EGGS

0.5

Monitoring tomato fruitworm ( Helicoverpa zegain processing
tomatoes in CA. Ratios of black (parasitized)/white (healthy) eggs
are used in a sequential sampling plan to assess need for pestici



Modification of IPM thresholds-second example
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The pest threshold of apple blotch leafminer (13 mines/1
leaves of ¥ gen.) can be relaxed in view ofsigen larval
parasitism, which can be determined by timely sampling




Monitoring Southern Pine Beetle and its Key
Predator to Deci de |

UGA0745068

UGA0745071



SOUTHERN PINE BEETLE PREDICTION CHART
(Modified January 2002)
Average Number
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Control of mites in PA apple orchards
Integration of predator counts with mite counts

Two historical eras:
a) WhenStethorus punctunvas the key predator
b) When it was replaced biyphlodromus pyria
predatory mite
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Slides of David Biddinger, Pennsylvania State University, with modification



Stethorus punctum

A Reduced miticide use by
50% in PA from late
1970s to mid 90s.

A Saved growers $20
million over 15 year
period.

A Reduced miticide use by
over 2.2 million pounds.

Required at least 5 mites/leaf
to stay in orchard and

8-10 mites/leaf to begin
laying eggs.




Stethorus punctum

I Some leaf injury (bronzing)
often occurred.

I Important when:

A methomyl was necessary to
control TABM - predator mites
were not a factor.

AFew miticides available & not
very effective due to resistance.

ATree were large, industry was
predominantly processing.



When Stethorus punctunmade sense

I Impact of new insecticides that were very
toxic:
ANeo-nicitinoids (imidacloprid)
A Chitin inhibitor IGRs (novaluron,
diflubenzuron, buprofezin)

A Abamectin miticide

I More effective miticides registered.

I Mite thresholds/tolerance for injury
declined.
AMove to smaller trees.
AMore suceptible varieties.

A Shift from processing to fresh market where
color was important.



Mite Predators Changed

Stethorus punctum

Disappeared due
Typhlodromus pyri to new pesticides

New predator invaded region and was both
able to withstand the new pesticides and
provided better mite control



Monitoring Predator Mite and Pest Mite
Numbers Guides Spray Decisions

Pest mite toT. pyriratios of 10 to 1 or lower are sufficient for biological control



ASSESSING IMPACT OF

CLASSICAL BIOLOGICAL
CONTROL AGENTS




ASSESSING IMPACT OF CLASSICAL BIOLOGICAL
CONTROL AGENTS

Experi ment al met h
and withouto tr

1. Before and after plot

2. Geographic release and control plots
3. Cage exclusion

4. Chemical exclusion




ASSESSING IMPACT OF
CLASSICAL BIOLOGICAL CONTROL AGENTS

METHOD #1.
NBEFORE AND AF
ASSESSMENT OF PEST DENSITY
OR CROP LOSS




I Black= nymphs | " Example #1
A A Invasion of
citrus blackfly
iInto Florida
and its control
via parasitoid
Introduction




Citrus blackfly (nymphs are black normally), with exit
holes of introduced




Citrus blackfly parasitoid: Amitus hesperidumone of two
species introduced for pest control in Florida




Sampling to measure density and parasitis
before and after introduction

Yard citrus Is main pest reservoir



Citrus blackfly nymphal density
Nbefore and aftero
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| NBef or =439 ¢clids

Fluetch, Merced 30.0 (1956)

E. 21st St. Merced 24.0 (1956)

Canal Farm Inn, Los Banos 34.0 (19:3

523 Washington St., Los Banos  46.0 (19

Cunha, Gustine oM Example #2

Hwy. 33 and West Ave., Gustine  96.0 (1956) .

M:yrrametme | 12.0 (19:2; Olive scale,
unningham Ranch, Bakersfield ~ 100.0 (19 :

thitney, Exeter 85.0 :1956) Parlatoria

Clovis Ave. #1, Clovis 35.0 (1956) -

Clovis Ave. #2, Clovis 16.0 (1956) oleaein CA,

Clovis Ave.#3, Clovis 14.0 (1956)

Cypress St., Madera 84.0 (1956) m _

Austin St., Madera 30.0 (1956) p ar aS|tO | d

Olive St., Fresno 40.0 (1956) [ _

Clinton St., Fresno R oM INtroduction

Bell, Hills Valley 23.7 (1955)

Oberti, Madera 60.2 (1958)
Colusa St., Willows 49.1 (1957)



t e = 0.8 &culls, 99% reduction

Location 1966 1967

Duncan, Herndon 00 0.0
River Ranch, Herndon 03 08
Oberti, Madera 1.0 02
Cheeler, Madera 00 05
Dauett’ Madera 0.3 0.3
Martinelli, Madera 00 00
Ransom, Madera 0.5 0.5
Snelling, Merced 08 1.0
Bell, Hills Valley 09 05
Bell, Clovis 03 00
Greer, Lemon Cove 03 00
Kirkpatrick, Lindsay 00 0.0
Kennedy, Lindsay 1.0 0.8
Lucca, Lindsay 0.0 00
Houghton, Lindsay 00 0.0
Hatakeda, Seville 0.0 00
Shimaji, Ivanhoe 0.0 00
McKellar, Ivanhoe 0.0 00
Baird, Springville 0.0 0.0
Brun, Orland 0.0 00
Delano, Richgrove 1.0 00

Olive scale,
Parlatoria oleae,

In CA, after
parasitoid
Introduction




Potential problems or limitations with
t he Nnbefore and aft

1.You need to start observations in control plots
up to several years before natural enemy
releases begin

2. Since there may be strong climatic differences
bet ween the nAbeforeo
|l S best to continue
releases (partial geographic design)




ASSESSING IMPACT OF
CLASSICAL BIOLOGICAL CONTROL AGENTS

METHOD #2. Geographically
separated release and control plot

Assessment of pest density at sites wit
releases vs ones with no releases of t
agent to be evaluated




Effect of Chilocorus kuwanaeon euonymus scale,

Control Site (one of 15) no predator release

Euonymus Scale Density Counts

Farren site, Turners Falls
Plant died In fall

o B Scale
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Effect of Chilocorus kuwanaeon euonymus scale.

Release site one of 15

Euonymus Scale Density Counts
Elm Street site, Greenfield
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Effect of Chilocorus kuwanaeon euonymus scale
(Unaspis euonym)i averaged over all research site:
19911993 in New England

Summary No. of sites with scale po;;ulations that..

increased decreased staved the same

Predator present 2 (11%)3 15 (83%) 1 (6%)
Predator absent a4 (s0%) 5 (5094 1 (10%)

Conclusiorn sites with increasing scale typically
lacked the predator, while sites with the predator
typically decreased in scale density



Geographical plots to measure effect of phorid fly on fire
ants and effect of rapid range expansion on exp. design

| Range expansion
Fig. |. Map showing location of study sites. Square flags, colonized by P. fricuspis in 1999-2000 (~3-year sites); triangular flags, colonized in 2001 p O St r e | e a S e @.

(~2-year sites); round flags, control sites; and stars, release sites, ) =
trlcusplsm two

As a consequence of rapid expansion of fly after years(black 1999,
ark grey 2000, and

release, control plots had to be relocated to somewhaﬁ ht grey, 2001)
distant country (Madison, upper left ght grey,




