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Non-Discrimination Statement

In accordance with Federal law and U.S. Department of Agriculture (USDA) civil rights regulations and policies,
this institution is prohibited from discriminating on the basis of race, color, national origin, sex, age, disability,
and reprisal or retaliation for prior civil rights activity. (Not all prohibited bases apply to all programs.)

Program information may be made available in languages other than English. Persons with disabilities who
require alternative means of communication for program information (e.g., Braille, large print, audiotape, and
American Sign Language) should contact the responsible State or local Agency that administers the program or
USDA's TARGET Center at (202) 720-2600 (voice and TTY) or contact USDA through the Federal Relay
Service at (800) 877-83309.

To file a program discrimination complaint, a complainant should complete a Form AD3027, USDA Program
Discrimination Complaint Form, which can be obtained through the USDA Electronic Forms webpage, from any
USDA office by calling (866) 632-9992, or by writing a letter addressed to USDA. The letter must contain the
complainant’s name, address, telephone number, and a written description of the alleged discriminatory action
in sufficient detail to inform the Assistant Secretary for Civil Rights (ASCR) about the nature and date of an
alleged civil rights violation. The completed AD3027 form or letter must be submitted to USDA by: (1) Mail: U.S.
Department of Agriculture Office of the Assistant Secretary for Civil Rights 1400 Independence Avenue, SW
Washington, D.C. 20250-9410; or (2) Fax: (833) 256-1665 or (202) 690-7442; or (3) Email:
program.intake@usda.gov. This institution is an equal opportunity provider.
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The Very Hungry Caterpillar Complex in Alabama!

Beet armyworm Fall armyworm Yellowstriped armyworm Southern armyworm
S. frugiperda

Spodoptera exigua S. eridania

S. ornithogalli

Frank Peairs, Bugwood.org Whitney Cranshaw, Colorado State University,

Central Science Lab., Harpenden, British Crown,
Bugwood.org

Bugwood.org

Corn earworm Tomato hornworm Cabbage looper Soybean looper
Helicoverpa zea Manduca quinquimaculata Trichoplusia ni Chrysdeixis includens

X L i

15239847

John C. French Sr., Retired, Universities: Auburn,
GA, Clemson and U of MO, Bugwood.org
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Major Vegetable Moth Species

Fall armyworm, Spodoptera frugiperda

.

Beet yworm, S. exigua Yellowstriped armyworm,
B3 3 S. ornithogalli

£ f A2 B e :
Wingspan = 3.8 cm Wingspan = 3.0 cm Wingspan = 4.0 cm
William Lambert, University of Georgia, Bugwood.org Paul Harris, Bugwood.org John Capinera, University of Florida, Bugwood.org

Southern armyworm, S. eridania

Wingspan = 3.8 cm
Central Science Laboratory, Harpenden, British Crown, Bugwood.org

Corn earworm, Helicoverpa zea

Tomato hornworm,
Manduca quinquimaculata

Wingspan = 3.5cm
Keith Naylor, Bugwood.org

Wingspan = 3.5 cm
Steve L. Brown, University of Georgia, Bugwood.org

Wingspan = 10 cm Dr. A. Majumdar, ACES



Pickleworm

Brown moth with dark

wing edges

Images: A. Majumdar, ACES

Older larvae
lose the spots!

Larva pupate in leaf fold.

Squash Vine Borer

Moth without hair tuftsion
abdomen 2 ’

L

Images: Bugwood.org (used with permission)

Larva pupate in soil.
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Melonworm

Female moth — whitish
wings with dark edges
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Several larvae may feed
together with some webbing

ACES Blog: https.//www.aces.edu/blog/topics/crop-production/how-to-identify-squash-vine-borers-pickleworms-melonworms/  Dr. A. Majumdar, ACES



https://www.aces.edu/blog/topics/crop-production/how-to-identify-squash-vine-borers-pickleworms-melonworms/

Leaffooted bugs
(Phyllopus spp.)

55% ormore
Nk o

_' Caerars Cowpea curculio
(various species) (Chalcodermus aenus)



http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://entnemdept.ufl.edu/creatures/veg/bean/cowpea_curculio.htm&ei=Cm29VNLvIsvBggTvnYDoBg&bvm=bv.83829542,d.eXY&psig=AFQjCNErgMBOCaYUaGYUCUlUE22JBMXOXQ&ust=1421786759618848
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://entnemdept.ufl.edu/creatures/veg/bean/cowpea_curculio.htm&ei=Cm29VNLvIsvBggTvnYDoBg&bvm=bv.83829542,d.eXY&psig=AFQjCNErgMBOCaYUaGYUCUlUE22JBMXOXQ&ust=1421786759618848

Common aphid species on vegetables (‘micro bugs’)

Outbreak — too late!
T g e Ly

a—_ -

Green peach aphid (Myzus persicae) Potato aphid — two forms (Macrosiphum euphorbiae)
Jim Baker, Bugwood.org Whitney Cranshaw, Bugwood.org; David Cappaert, UF

Cabbage aphi avicoryne
brassicae)
Lyle Buss, University of Florida

| Cowpea aphid (Aphis craccivora)
Whitney Cranshaw, Colorado State University,
Bugwood.org

Cotton or melon aphid (Aphis gossypii) :
Mississippi State University, Bugwood.org .
=xtension
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Why are sucking insect pests so difficult to kill?

Brown stink bug (Euschistus servus) Brown marmorated stink bug (Halyomorpha halys)

Direct losses on tomato & cotton

Difficulties with these large pests:
* Hard exoskeleton, sucking mouthparts!
« Vast host range
» Excellent mobility
» Aggregation pheromones
Overlapping generations feeding together
Harlequin bug (Murgantia hirtrionica) Low impact of natural enemies

v Insecticide tolerance (?):
h,:\ * Prolonged exposure to old chemicals
A S « Excessive use of old chemistries
* « Environmental backlash

.o (ul TN B g W Whitney Crenshaw, Colorado State
| Whitney Crer]'sha\ni,‘('loldr%go State University University, Bugwood.org 5164126 £E ] L y
Y Think outside the box!

Dr. A. Majumdar, ACES




Dlrect Ieaf feeding on smaII turnlps from the
yellowmarglned Ieaf beetles can severely reduce ylelds'

Turnips as perimeter
trap crop




What is IPM?

* |PM = Integrated Pest Management

 |PM is a decision-making system based on economic thresholds
to control insect pests.

* |PM uses a variety of pest management techniques for

optimum control:
Systems-based Pesticides as last
practices resort

e \/igorous ® [nsect screens e Organic
varieties e Pest Exclusion e Non-organic
* Planting time e Vacuuming e Conventional

e Proper growth



First step to IPM:
Pest Scouting/Monitoring

— Use pheromone traps for improved scouting

— Trap Catch = Pest Density X Pest Activity

— Very cost effective...perfect for beginning farmers!!
— Develop site-specific IPM strategies

Sticky wing trap Z-:trap Sentinel tap (camera)
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Moth counts from sticky wing pheromone traps

Monitoring locations: 20+ commercial farms & research stations across AL each year
Monitoring traps: Sticky wing pheromone traps for generating population trend data

Species 2022 2021 2020 2019 2018 2017 2016 2015
(wet spring, (very wet (wet year) (flash (wet year) (flood year) (prolonged (wet year)
dry summer) year) drought) drought)
Beet armyworm (BAW) 807 1320 1240 890 592 1200 955 1200
Fall armyworm (FAW) 252 2490 370 656 933 528 574 807
Southern armyworm (SAW) 441 1020 563 N/A N/A N/A N/A N/A
Yellowstriped armyworm (YSA) 97 153 141 N/A N/A N/A N/A N/A
Cabbage looper (CL) 889 735 568 517 297 714 464 134
Soybean looper (SL) 263 481 342 356 577 755 501 559
Corn earworm (CEW) 315 353 254 113 77 424 119 184
Tobacco budworm (TBW) 103 174 65 75 311 130 172 60
Lesser cornstalk borer (LCB) 7389 4710 7150 6360 5190 6790 4890 4950
Squash vine borer (SVB) 1205 1230 623 1140 530 987 630 565
Totals>>> 11,761 12,666 11,316 10,100 8,507 11,528 8,305 8,459

Supported by funds from the USDA-NIFA BFRD, SARE Research & Education/PDP, CPPM/EIPM, OREI, and ADAI Specialty Crops Block Grant Programs.



REMINDER: Weather can challenge IPM plans!

Summer 2019
(Flash drought)

Summer 2016
(Prolonged drought)

Rainfall pattern
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Red arrows indicate major increase in
moth activity due to prolonged drought!

Summer 2017
(Wet year)
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Beet armyworm

Saasan batal = B30 moths

Blue arrows indicate major decrease in
moth activity due to excessive rainfall!

Dr. A. Majumdar, ACES

Lesser cornstalk borer Sapt
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Red arrows indicate a sudden increase in
moth activity due to flash drought!
Flash drought can cause >70% crop loss in
late-season tomatoes!!
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Sustainable IPM Practices (Overview)

IPM Level 1: Systems-based practices

Host plant resistance (variety selection)
Sanitation & Weed control
Irrigation & water management
Trap crop/intercropping

IPM Level 2: Pest exclusion/removal practices

Temporary pest exclusion system: Open field crop or market gardens
Permanent pest exclusion systems: High tunnel IPM
Manual or mechanical pest removal

IPM Level 3: Insecticides

Conventional insecticides
Biorational insecticides




IPM Approaches: PAMS Model

Commonly used by USDA Agencies (1998)

* Prevention (sanitation, GMP) ‘

* Avoidance (sanitation, weed control)

* Monitoring for hot-spots (crop scouting and

sampling, pheromone traps)

* Suppression (chemical or organic methods)



Organic Vegetable/Sustainable IPM
Recommendations

.I-

Fixled frame

&

i

Prevention . ———

tactics L Permanent pest

m exclusion system
(HTPE)

™S Movable frame

Therapeutic
tactics

Bioinsecticides

|

Conserve and/or augment natural enemies



IPM Level 1. Trap crops evaluated in Alabama

There is no universal trap crop. Choice depends on the target insect.
Success depends on careful planning and environmental conditions.

Brassica
insects
o N a N

a N
Yellowmargined
Sorghum New England \_
— Sunflower — Okra — leaf beetle:
(NK300) Hubbard squash Turnips
A y o _J G J
a 3y ( ) ( W
Sunflower _| Browntop | Bell peppers __| Baby Blue Hubbard
(Peredovik) millet squash
G _J o _J o _J
a )
— Pearl millet — Ornamentals
o J




Trap Crop Publica
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INTRODUCTION

Senghumn and Sunflowe
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Innovations in Large-Scale Trap Cropping
for Reducing Insect Pests

ntegrated Pest Management or

IPM 55 an ceological and mudt-
fierdexd pest recluction system nimexd
at providing economic, emimon-
mental and health henefits to soci-
iy, Trap cropping is 2 onique pest
provention svstem that wees insect
heupviar to dheter pest faxling. Trap
eraps work well fisr migrntory in
serks Lhak show o strong edge effect.
That i, insects that land on the pe=
rimeter of fields to explore habitats,

There are two parts o the tp crop
ayabem, bamely, the trap omop -
penerally n sacrificial crop (hat there
are exeeptions!), and the main crop
= e that growers want to pro-
tect. Trap crops are wswally planted
ahead of the main erop on good
grond so that they bemome attrac
tive Lo target pists. lnsect pests land
o Lhe trap erogranad stay there for
o] el oviposition (egg laying).

There is no universal trap crop that
wanld attract all pests, so each gys-
team b b b cnrefully desigred ansd
managed with the insert's foeding
preference in mind. Growers have
to consider the biology of the insect
along with the ccological comdi-
tienz wrnmd the firm for maximuom
henefits

Ax this balletin demonstrates,
perimeter trap crops can be nsed
relatively easily on small to medinm
siverl furmes, Benefits of trup croge
plig nual only inelude effective pest
management, bat trap crops con
alse incrense biodiversity, conserve
mitturil enemiss and redeee wind
dumage to main crops.

We coeowrmge procducers to refer te
the work done al their local institu-
Lo, anel contact their Extension
service for developing an TPM plan
for their farm,
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= |IPM Level 2.
L % | Pest Exclusion Systems

Goal: Pest prevention, pest establishment




Principles of Insect Pest Exclusion

8

ISeparate insect pest from host plant

P

¥

a‘ Protect specific crop growth stage
¥a

or universal exclusion

Careful planning required — material
and design are both important




Pest Exclusion System Components

https://southern.sare.org/sare-in-your-
state/alabama/high-tunnel-pest-
exclusion-system-htpe/

Extension



https://southern.sare.org/sare-in-your-state/alabama/high-tunnel-pest-exclusion-system-htpe/
https://southern.sare.org/sare-in-your-state/alabama/high-tunnel-pest-exclusion-system-htpe/
https://southern.sare.org/sare-in-your-state/alabama/high-tunnel-pest-exclusion-system-htpe/

TEMPORARY PEST EXCLUSION SYSTEM



Temporary
Pest Exclusion
System

* Short-term solution — goal is to prevent infestation
* Fabric on fixed or movable frames
* Ease of use, minimal training needed

* Perfect for small scale agriculture, market gardens
* Make sure all sides seal well and transplants are insect free!
* Examples: Super-Lite Insect Barrier, AgroFabric Pro-19, Covertan Pro-19, Proteknet

Benefits: Rapid plant growth, wind reduction, early season pest protection,
Challenges: Hard to scout, weeds, heat trap, disease, poor fruit set if kept on too long!



Temporary Pest Exclusion System in Tomatoes = S
CREC, Clanton (Summer 2022) |

Celebrity tomatoes
Transplanted on June 15, 2022
4 treatments (2 rows)

4 replications

Covered immediately, except untreated check plots.
Covers removed on Aug 4 (7-week cover period)
Fruit ratings done on Sept 7

T1: Untreated check (no cover) s Sk

T2: Super-Lite Inset éie -
(Gardens Alive) p—

T
Lo

T3: Agrofabric Pro 19 Johnny Seeds



Temporary Pest
Exclusion System
CREC, Clanton
(Summer 2022)

Celebrity tomatoes
Transplanted on June 15, 2022
4 treatments, 4 replications
Covered immediately, except
untreated check plots.

Covers removed on Aug 4 (7-wk)
Fruit ratings done on Sept 7

T2: Super-Lite
Insect Barrier
(Gardens Alive)

Average pest damage:
Caterpillar feeding = 0%
Stink/Leaffooted bug feeding = 20%
Average 10-fruit weight = 993 g (2.2 Ib)
Fruit condition = Green fruiting stage
Fruit size = Inconsistent

T3: Agrofabric Pro 19
(Johnny Seeds)

Average pest damage:
Caterpillar feeding = 12%
Stink/Leaffooted bug feeding = 3%
Average 10-fruit weight = 926 g (2 Ib)
Fruit condition = Green fruiting stage
Fruit side = Inconsistent

T1: Untreated

check (no cover)
Average pest damage:

Caterpillar feeding = 12%

Stink/Leaffooted bug feeding = 40%
Average 10-fruit weight = 1769 g (3.9 Ib)
Fruit condition = Red ripening stage
Fruit size = Consistent

T4: Proteknet (Forestry
Distributing)

Average pest damage:
Caterpillar feeding = 8%
Stink/Leaffooted bug feeding = 13%
Average 10-fruit weight = 1165 g (2.6 Ib)
Fruit condition = Green fruiting (80%),
red fruits (20%)
Fruit size = Consistent




Pest Exclusion Demonstration Plot
Fairhope, AL (2014)

Egg plants protected by Super-light insect barrier reduced flea beetle, grasshopper, and armyworm damage.
Also notice the vigorous growth of plants under fabric (left) compared to open field plants (right). Photos
were taken on the same day.




Eggplants Protected by
Pest Exclusion!

R '
Flea beetle feeding on open field crop

7 it - Py
© ; T g

e N . ) Eggplant protected by netting
Pro19 Fabric by Covertan (85% light penetration)



Temporary Pest
Exclusion on
Brassica Crops

Keeps out moth pests!

Use taller hoops to lift up
the fabric off the plant!




Bella Rosa tom
temporarx pest exclusi

WS

Take the fabric off when plants are too blg, start touching the fabhc; or are flowerlng'
Control weeds regularly!



PERMANENT PEST EXCLUSION SYSTEM
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Permanent pest exclusion system
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* Great for high tunnels — this is known as the ‘High Tunnel Pest
/ Exclusion System’ or HTPE \

* Long-term strategy t‘ﬁ

* Moderate cost with reduced insecticide-dependency ' 35
] ‘-

* Can be integrated with biological control agents ﬁ




High tunnel pest exclusion (HTPE) models:
Woven shade cloth with wide openings

y/ |

50% Green- 40% Poly-Tex 30% Grainger Super Light

Tek/Poly-Tex Insect Barrier
(low-tunnels)



Woven shade cloths
loth ¥

30% Grainger (IL) 40% Poly-Tex (MN) 50% Green-Tek (WI)

Monofilament shade cloths

30% FarmTek Sunblocker 40% FarmTek Sunblocker 50% FarmTek Sunblocker



High Tunnel Pest Exclusion (HTPE) System

4 -

A permanent exclusion system to prevent pest
establishment

Shade cloth is a low-cost option and easily
available

Shade cloth is permanently installed under the
side walls

Part of the end wall may be closed with shade
cloth (like a curtain)




Hanceville, AL




. High Tunnel Pest Exclusion (HTPE) System
;J\ Demonstration Sites (2014-current)

|l

LAWRENCE
FRANKLIN

MORGAN

e Will Mastin, Local Appetite Growers, Silverhill, AL (2014)
el
MARION WINSTOMN CULEMAN eld
Kress @ Steve Carpenter, Jack-O-Lantern Farms, Muscle Shoals, AL (2015-2019)

tamar) | ke = R w Russell and Jewel Bean, S&B Farms, Eufaula, AL (2016)
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HTPE Installation Techniques
(Various Farms)
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Fabric installation using drip tape and nail
or staples to secure the shade cloth




Netting installation on end-walls

Velcro

Grommet and
iksystem
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Fans & vents for air movementl!




Common High Tunnel Macro-Pests

50% or more

crop loss

Favorable environment for pests: Close planting, crop diversity, heat and humidity buildup

Extension



High Tunnel Pest Exclusion (HTPE) Demonstration:
Open Field (Top Row) VS. Netted Tunnel (Bottom Row)

50 percent black shade cloth on |
side- & end-walls

o

Corn earworm Cabbage looper Soybean looper Lesser cornstalk borer Squash vine borer
(9 vs. 0 moths) (17 vs. 1 moth) (12 vs. 1 moth) (78 vs. 1 moth) (13 vs. 3 moths)



Armyworms on the move!
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2019 HTPE Demonstration at Joy Haven Farm, Shorter, AL

50% Shade Cloth in Drought Year




High tunnel crop production field day (0th 4, 2021, Pine Mt, GA)
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Jenny Jack Farms — Crops Survey
by Dr. Robert Westerfield, UGA

Report gathered on Nov 4, 2021
Crops grown: Bell Peppers, Jalapeno, and Chili Peppers, garlic

Overall, 50% improvement on crops with significant reduction in bacterial
spot

85% reduction of insects
S3500 in additional revenue with increase in yield and quality

Challenges noted temperature increase, plastic cover deterioration, and air
circulation. Grower interested in continuing the study with modifications.



Hanceville, AL (May 17, 2022)
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Average Moth Reduction at HTPE Locations Fxension

(Percent reduction of moths with 50% shade cloth fabric)

r : 2017 2018 2019 2020 2021 Overall reduction
Weather condition>> Wet/rainy Very wet Prolonged drought Flash drought Wet spring, dry summer
No. of locations>> 4 4 4 6 4 22 loc. (5 years)
Tobacco budworm* 100 100 83 73 79 87%
Tomato fruitworm* 100 100 100 94 97 98%
Beet armyworm* 100 87 96 94 89 93%
Fall armyworm* 100 82 100 91 94 93%
Yellow-striped armyworm™*  NA NA NA 93 100 97% (2-yr. av.)
Southern armyworm* NA NA NA 95 83 89% (2-yr. av.)
Cabbage looper* 80 0 98 94 89 72%
Soybean looper* 100 93 85 89 97 93%
Squash vine borer* 100 80 90 93 90 91%
Lesser cornstalk borer* 94 83 85 96 97 91%
Tomato hornworm** 100 100 100 100 100 100%
Leaffooted bugs™* 82 80 70 64 65 72%
*Based on season-long sticky wing pheromone trap counts inside/outside netted tunnels! **Based on physical scouting of vegetable crops.

Supported by funds from the USDA-NIFA BFRD, SARE Research & Education/PDP, CPPM/EIPM, OREI, and ADAI Specialty Crops Block Grant Programs.



Overall HTPE
recommendations

50% Poly-Tex woven shade cloth works well (wide V-openings) _h AR IE
Cost estimate: $0.27 to 0.43 per square foot -
Install netting before planting crops, remove weeds, sanitation!
Fittings have to be tight for stink/leaffooted bug control!
Reduce traffic inside tunnels — insects hitchhike!

Challenges:

* Small pest insects >> Use Super-Lite Insect Barrier

* Use beneficial insects for aphids, whiteflies

* Air movement >> Install fans, vents, adjust planting
density/trellis system

e Pollinators >> Use bumblebee boxes

* Bioinsecticides >> Use as needed!

Fxtension



HTPE Technical Resources
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High Tunnel Pest Exclusion System:
A novel strategy for
organic crop production in the South
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Sustainable Agrioulture
Besearch & Education
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High Tunnel Pest Exclusion System Part I
Lessons from on-farm demonstrations

ith the incrensing demand for loeal foods acrass the Southeast, an
inereasing pumber of beginning, as well az experienosd prodoeers ave
producing vegetable crops for diveet snd whole sale markets, For -
sple, m Alabanua, there ave alavse pumber of producers with single o
drmfle high tumnels whe sell Toenlty nf the farmers marlets and on-farm
trtail, There are alse spme now farmiers that have malti-hny high mnnel
crap production systems whiosell o vricty of crops ot whalcsale priecs

Fuedesl bry the: imereasing consiwmier inwameness ahoat prganic foeds. high
tannel prowlucrrs hirae shittes to ermative pest minangement systems.
Trthe: orinie farmiing madel, pests (inzects, wessls, und pethepens) ane
ks i the vielel-limTHng fators that must be managed, TTneenirallad
leeels ol preescs resudl in eser S0 prerce ol crege loss, Tligh uneels nal caly
eclenel Lhe proclution sezson o Lhe proclueer, bzl ey ailea exland the
life el o imseect pests thal may linger an longsr epen st o apen
liedel cieck ot the pest mamagament section af the Tligh Tunnel Crop
Preaducton Haadboek), Frog tee insect mansgement perspeetive, i

1z enbremely eritical o adepl pest prevention pracbes: e higl tua-
el el exclusion CHTPE) syslan is oo ol the Dest celalively-low cosl
sl prevenlive practices, This ITPE lecluwalogy waes a vaciely of shade
cloths for a velatively pormanent pest prevention strategy,
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App for your IPM needs!

e Scout, scout, scout!

* Pest prevention is better
than cure!

* Manage insect pests when
they are small or in low
numbers!

* Protect or augment natural
enemies!

* Integrate, integrate,
integrate!




Commercial Horticulture/lIPM Resources

Organic Vegetable IPM Urban Farm/Garden IPM Toolkit
Slide Chart (updated!)

Aug 2021 R

SE Vegetable Production Handbook (New!)

SOUTHEASTERN VEGETABLE EXTENSION WORKE S

= Organic Vegetable IPM Toolkit: Natural Enemies (NE)

www.aces.edu/vegetableipm Watch additional IPM videos
on the Alabama Farmer

‘sﬁ“ Channel on YouTube!
»— Colorado potato beetle —————» é T r;::«(r;l::z '::: ;a;rg:m
Natural Enemies: Lady beetles and 4 L

parasitic wasp on eggs, Beauveria bassiana
(pathogenic fungus)

[Urtaam Farmn}
lPHTndldt

— Cucumber beetle
Natural Enemies: Celatoria parasitic wasp

—Beetarmyworm ———»
Natural Enemies: Lady beetles,
lacewings, soldier bugs, parasitic wasps

1SIon

===

— Cabbage looper
Natural Enemies: Trichogramma parasitic
wasp, lacewings, lady beetles, small
caterpillars

SOUTHEASTERN U.S.

2023

CHEWING PESTS

v

=11 fruitworm
Natural Enemies: Assassin bugs,
lacewings, lady beetles, parasitic wasps

— Cowpea curculio, V¢ weevil,
Pepper weevil, Japanese beetle
Natural Enemies: Tachinid fly,
red imported fire ant

VEGETABLE CROP
HANDBOOK

— Cutworm
Natural Enemies: Lady beetles,
ground beetles

—Diamondback moth,
Imported cahbageworm
Natural i asps.
(many species), natural pathogens
(fungi, bacteria, viruses)

| —Hornworm

Natural Enemies: Lacewings, lady beetles,

Trichogramma and Cotesia wasps

Email bugdoctor@auburn.edu for free copy of slide
charts, or attend an Extension event near you!

CHEWING PESTS

G ™

Natural Enemies: Nematodes, bee flies,
ground beetles, wasps, spiders

| —Flea beetle
Natural Enemies: Soil nematodes (larvae)

Systems-based practices = Crop rotation, planting tolerant cultivars.

Farming
Basics

In partnership with

VGN

VEGETABLE GROWERS NEWS

Biorational insecticides
(before pestsreach | resistance issues.
outbreak status) e—

g / hug2on \
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i 3% FARMING BASICS MOBILE APP!

Dr. A

Learn about critical crops, insect pests, diseases, and weeds (251) 331-8416

plus organic & conventional control methods!

2
Crop Questions
Get ﬁrsi'aﬂsﬁé-}'s you need

Choose your County

Crop Questions App Questions

A EB 2 H

Home Contact Social Tools

Call a Regional Extension
Agent for assistance by
selecting your location!

bugdoctor@auburn.edu

i B
Social Tools

Connect with the Farming Basics community Help yourself be a better fakmer

Events Youtube Where To Start Alerts Archive

=2

Facebook Newsletter

A = 2 =

Contact Social

Communication Tools: Find Beginning Farmer Tools: ‘Where to Start
eaucational events, grower viaeos on Blog, Push Alerts, Record Keeping,
YouTube, facebook, and Alabama Enterprise Budgets, Commodity Prices,
IPM/Sustainable AG newsletter Chill hours, Farming Basics Online

archive, farming Basics Podcast Course, Irrigation/Fertilizer Calculators
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