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Agricultural History

◉ Between 1940’s - 1960’s 
◉ “saved over a billion people from starvation” 
◉ high-yielding varieties of cereal grains 
◉ Expansion of irrigation infrastructure

Norman Borlaug

◉Modernization of management 
techniques 

◉Distribution of hybridized seeds, 
synthetic fertilizers,and pesticides to 
farmers

The Green Revolution







502 Records 
$ billions in economic impact

Spotted Wing Drosophila 
Estimated revenue loss in 2008 

$511.3 million

AGRICULTURAL HISTORY | INVASIVE SPECIES







Integrated Pest Management
“WHY SHOULD WE TOLERATE A DIET OF 
WEAK POISONS, A HOME IN INSIPID 
SURROUNDINGS, A CIRCLE OF 
ACQUAINTANCES WHO ARE NOT QUITE 
OUR ENEMIES, THE NOISE OF MOTORS 
WITH JUST ENOUGH RELIEF TO 
PREVENT INSANITY? WHO WOULD 
WANT TO LIVE IN A WORLD WHICH IS 
JUST NOT QUITE FATAL?” 
Rachel Carson, Silent Spring (1962)

1970’s  
USDA creates nationwide IPM 

program in Land Grant 
Universities



What is IPM?

• Minimize impact on the environment 

• Minimize impact on human health 

• Maintain or increase soil fertility 

• Long-term pest management 

• Prevent pesticide-resistant pests 

• Strives to maximize long-term returns/savings
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Monitoring/Scouting
Some Tools of the Trade



Monitoring/Scouting
Some Tools of the Trade



White piece of paper

Scot Nelson

Monitoring/Scouting
Some Tools of the Trade

https://creativecommons.org/licenses/by-nc-sa/2.0/


Pheromone traps

Monitoring/Scouting
Some Tools of the Trade



Sweep Nets

Photo: NC State University

Monitoring/Scouting
Some Tools of the Trade

http://ipm.ncsu.edu/soybeans/Scouting_Soybeans/scouting_for_insects.html


Monitoring/Scouting
Why Monitor?

• Determine pest species that attack different crops 

• Determine what levels of pest presence/damage becomes 
economically important 

• Catch a pest population before it causes economic damage 

• Determine if a pesticide application was effective 

• Determine if natural enemies are present 

• Determine plant cycle-pest presence relationships 

• Determine differences in cultivar attractiveness/susceptibility to 
specific pests



Monitoring/Scouting
Recent Advances



Monitoring/Scouting
Recent Advances



Monitoring/Scouting
Recent Advances

Herbivore-Induced Plant Volatiles 
(HIPVs)

Khan et al. 2008



Pest Competition

Herbivores/Predators/Parasitoids

Pest Resistance (plants)

Monitoring/Scouting
Naturally occurring pest



New territory 
New niche 

Untapped resourcePest

Predators/parasitoids absent
Plants not best equipped to resist pest

Limited competition for resources

Monitoring/Scouting
Invasives



 Lawrence Barringer, Pennsylvania Department of Agriculture, Bugwood.org

Monitoring/Scouting
Invasives

| Lantern fly



◉ Lycorma delicatula 
◉ First detected in 

Pennsylvania in 2014. 
◉ (2018) also found in 

Delaware, New Jersey, 
New York, Pennsylvania 
and Virginia 

◉ Introduced from Asia 
◉ Preferred Plant Host: Tree 

of Heaven (Ailanthus 
altissima)

Monitoring/Scouting
Invasives

| Lantern fly



◉ Sucking pest 
◉ Produced honeydew and 

subsequent sooty mold 
◉ Feeds on over 70 host 

plants, including grapes, 
hops, apples, cherry, stone 
fruits and walnuts

Monitoring/Scouting
Invasives

| Lantern fly



Spotted Lanternfly

◉ Sucking pest 
◉ Produced honeydew and subsequent sooty mold 

◉ Feeds on over 70 host plants, including grapes, hops, 
apples, cherry, stone fruits and walnuts



Photograph by Lyle J. Buss, University of Florida.

https://www.youtube.com/watch?
time_continue=26&v=vE1QJ4ADV7c

Monitoring/Scouting
Invasives

| Lantern fly

mailto:ljbuss@ufl.edu
https://www.youtube.com/watch?time_continue=26&v=vE1QJ4ADV7c
https://www.youtube.com/watch?time_continue=26&v=vE1QJ4ADV7c


Emerald Ash Borer



Ash in the United States

•Fraxinus:	genus	of	
flowering	trees	in	family,	
Oleaceae	

•21	species	of	trees	in	North	
America	north	of	Mexico	

•Opposite	leaves,	usually	
pinnately	compound	



Uses of ash (white ash)
• Baseball	bats	
• Tool	handles	
• Oars	
• Pallets	
• RR	ties	
• Bows	
• Electric	guitars	
• Firewood	
• Furniture		
• Seeds	used	by	

birds	



Emerald ash borer

◉Agrilus	planipennis	(Coleoptera: 
Buprestidae) 
◉Native of Asia, first detected in Detroit 

MI in 2002 (prob. had been in MI since 
early 1990s) 
◉By 2003 5-7 million dead or dying ash 

trees in 6 county area of SE Michigan



History of EAB in U.S.

◉ Initially very little 
known about this insect 
◉ Range from China, 

Korea, E. Russia 
◉ Two pages in a 

Chinese textbook and 
a few taxonomic 
descriptions in journals



History of ash borer in U.S.

◉ Attacks all species of ash 
◉ In U.S. attacks not only 

weakened trees, but 
heathy trees 
◉ Attacks trees in forests 

and urban sites 
◉ In MI, more than 99% of 

forest ash with stems >2.5 
cm killed



Impact

◉ Larvae feed under bark, 
disrupt transport of water, 
nutrients 

◉ Healthy trees killed within 
1-3 years of first symptoms 

◉ All sized trees attacked



Courtesy Dan Hermes, Ohio State University  
Efficacy of insecticide treatments for EAB: they do work! July 2012
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Map Key
Approximate range of ash

Potential urban ash locations 

Ash distribution

Federal EAB quarantine boundaries
! Initial county EAB detection
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SURSHUW\�RI�$3+,6��'DWD�PD\�EH�GLVVHPLQDWHG�RQ�D�QHHG�WR�NQRZ�
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November 1, 2018
Cooperative Emerald Ash Borer Project

Approximate range of ash species in the Contiguous U.S. 
with EAB positives and Federal quarantines
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Recognizing damage



Emerald Ash Borer Larva

Courtesy Phil Nixon, University of Illinois



EAB larvae



Emerald Ash Borer Adult & Emergence Hole

C
ourtesy Phil N

ixon, U
niversity of Illinois



Cornelia	Schaible	E+	Getty	Images

Serpentine tunnels



EAB-encouraged Woodpecker Damage  
“flecking”

Courtesy Phil Nixon, University of Illinois



EAB thinning canopy & epicormic branching

Courtesy Phil Nixon, University of Illinois



Courtesy Phil Nixon, University of Illinois

EAB thinning canopy & epicormic branching



Crapemyrtle bark scale

North Amer. First sighting:  
2004, Northern Texas 

Now found in: 
TX, OK,LA, AR, NM, TN, GA, 
AL, MS, VA and WA 

Originally from: 
Asia 
[Eriococcus lagerstroemiae  
(Hemiptera: Eriococcidae]



Crapemyrtle bark scale



Crapemyrtle bark scale



Crapemyrtle bark scale



Crapemyrtle bark scale



Population Dynamics
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Upper/Lower Branches

Upper

Lower



Upper/Lower Branches
n=3 
n=3

Objective 2
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Cultural/Sanitation

◉Keep a clean environment 
◉Remove weeds/alternative hosts 
◉Reduce unnecessary moisture 
◉Companion planting 
◉Banker Plants 
◉Trap Plants 
◉Crop Rotation 
◉Nutrient management 
◉Plant defense



Physical/Mechanical

◉Hand weed 
◉Hand remove insect pests 
◉High pressure water spray 
◉Exclusion nets and barriers 
◉Pitfall traps 
◉Yellow sticky cards



Cultural
Recent Advances

| MitoGrow

15G Red Maples 
10 top-dressed 
10 untreated 
Completely randomized design 

Treated March 1st 
Determined growth on Aug. 31st



Cultural
Recent Advances

| MitoGrow
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Biological Control

US EPA - “naturally occurring substances that control pests 
(biochemical pesticides), microorganisms that control pests 
(microbial pesticides), and pesticidal substances produced 

by plants containing added genetic material (plant-
incorporated protectants) or PIPs”

Biopesticides



Biological Control

US EPA - “naturally occurring substances that control pests 
(biochemical pesticides), microorganisms that control pests 
(microbial pesticides), and pesticidal substances produced 

by plants containing added genetic material (plant-
incorporated protectants) or PIPs”

Biochemical pesticides | Horticultural Oils

Microbial pesticides | Bacillus thuringiensis (Bt) spray

Plant-incorporated protectants | Bt corn

Biopesticides



Biological Control

US EPA - “naturally occurring substances that control pests 
(biochemical pesticides), microorganisms that control pests 
(microbial pesticides), and pesticidal substances produced 

by plants containing added genetic material (plant-
incorporated protectants) or PIPs”

Biochemical pesticides | Horticultural Oils

Microbial pesticides | Bacillus thuringiensis (Bt) spray

Plant-incorporated protectants | Bt corn

Biopesticides

Bailey et al. 2010



Biological Control

Good Bug Bad Bug
Reduction of pests with the use of natural enemies

 Kill 



Why Biological Control?

◉ Reproduce 
◉ Target & find the pest 
◉ Evolve with the pest 
◉ Can be economic 
◉ No environmental toxicity 
◉ Don’t harm other beneficials 
◉ No pesticide residue 
◉ No phytotoxicity 
◉ Insects are super cool!

Advantages



Why Biological Control?

◉ Not immediate 
◉ Requires more human involvement 
◉ Initially more costly; time to establish biocontrol program 
◉ Must tolerate some damage 
◉ Challenging in the face of new invasive pests 
◉ Requires effective monitoring program 
◉ Won’t magically ‘fix’ pest problems

Disadvantages



Biological Control

◉ Many regions of Europe, Canada, and China have adopted, 
not out of choice, but lack thereof (Murphy et al. 2011) 
◉ Insecticide resistance, lack of options, more stringent 

pesticide application requirements, more stringent 
pesticide residue requirements (Calvo 2015)

Any of the above sound familiar?



Biological Control | Whiteflies

• Mainly Bemisia tabaci, the silverleaf whitefly (aka 
sweetpotato whitefly) 

• Sucking damage -> Honeydew -> Sooty mold



Whitefly control | Insecticides
Current	insecticide	rotation

Resistance
pesticideresistance.org



Multiple Natural Enemies

Amblyseius swirskii Athias-Henriot (Acari: Phytoseiidae)
Predatory mite
Applied less frequently and can live longer (~30 days)
Serve as a “standing army” approach (Messelink et al. 2016)
Attack eggs and 1st instar (Nomikou et al. 2004) 
Limited movement

Eretmocerus eremicus Rose (Hymenoptera: Aphelinidae)

Parasitic wasp
Applied weekly, short lifespan
“Seek and destroy”, optimized for finding low populations
Oviposit in 2nd and 3rd instar whitefly nymphs (Headrick et al. 1995) 
Greater dispersal than mites



Main Objectives

1. Quantify whitefly densities received by growers on 
poinsettia cuttings. 

2. Determine number of whiteflies at various retailers to 
establish an acceptable whitefly threshold at harvest. 

3. Assess whether either or the combination of E. eremicus 
and A. swirskii will provide below marketable whitefly 
thresholds.



Objective 2: retailer threshold

◉Dec. 2016: 11 retailers in East Texas 

◉20+ poinsettias (6 – 6.5” pots) inspected for adults 
and immature whiteflies for 60 seconds per pot. 

◉Retailers categorized as “Big box” (Home Depot, 
Walmart, Lowes), Grocery Store (Brookeshires, 
Super 1 Foods), Garden Center, and specialty 
Florist.



Objective 1: initial infestation

	
Mean Mean	proportion	

infested
	

Grower Adult Immature Adult Immature n

A 0.04 	0.21	 0.029 0.025 1215

B 0.00 0.032	 0.002 0.003 1202



Objective 2: retailer threshold
	 Mean Mean	prop.	

infested

Category Adult Immature Adult Immature 	Stores n

Big	Box 0.19 4.35 0.13 0.43 3 84

Grocery 1.29 31.25 0.24 0.62 6 103

Garden	
Ctr.	 2.47 16.20 0.5 0.63 1 30

Florist 0.80 8.60 0.3 0.4 1 10



Objective 3: Multiple natural enemies
Budget of $0.9 / 6-in poinsettia



Objective 3: Multiple natural enemies
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Pesticides
Yes No

• Use judiciously based on 
monitoring data 

• Time sprays to prevent harm 
to beneficials 

• Time sprays for effectiveness 
• Use low persistence high 

specificity pesticides 
• Target infestation area only if 

infestation is localized 
• Rotate chemicals to prevent 

resistance

• Spray based on calendar 
spray schedule 

• Spray when flowers are in 
bloom 

• Spray them when you see 
them 

• Spray with the most 
effective pesticide over and 
over again 

• Feed your plants pesticides 
for breakfast, lunch and 
dinner (and dessert, if they 
deserve it).



Pesticides



Pesticides



Pesticides



Mealybug Efficacy Trial



Mealybug Efficacy Trial
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Mealybug Efficacy Trial
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Mealybug Efficacy Trial
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Crapemyrtle bark scale efficacy trial



Crapemyrtle bark scale efficacy trial
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New Technologies



Sterile Insect Release

Photo: John Meyer

http://www.cals.ncsu.edu/course/ent425/text19/screwworm.html


Sterile Insect Release



Sterile Insect Release

Dengue Fever 
• 50 - 100 million cases of dengue fever per year 
• 500,000 dengue hemorrhagic fever per year 
• 22,000 deaths per year (mostly among children) 

Malaria 
• 219 cases in 2010 
• 660,000 deaths in 2010, mostly in African countries

WHO

Mosquitoes



Sterile Insect Release



RNAi

◉ RNAi

From: Using GMO Crops to Target a Pest

Genetically 
modified 
corn 
cell

Double- 
stranded 

RNA

Genetically 
modified 
corn 
plant

RNA

Western corn 
rootworm

Rootworm ingests 
synthesized RNA

Rootworm 
cell

RNA

SNF7 gene 
turned off 
and worm 
dies

http://www.nytimes.com/2014/01/28/business/energy-environment/genetic-weapon-against-insects-raises-hope-and-fear-in-farming.html
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Recent Advances in Pest 
Management

Erfan Vafaie 
Extension Program Specialist 
Department of Entomology 
Texas A&M AgriLife Extension 

erfan.vafaie@ag.tamu.edu 
903-834-6191 
sixleggedaggie.com

Questions?

mailto:erfan.vafaie@ag.tamu.edu
http://sixleggedaggie.com

