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∗Plant or animal detrimental to humans 
or human concerns (as agriculture or 
livestock production)
∗ includes insects, animals and plant 

diseases that predate upon, or 
otherwise cause damage to plants

Agricultural Crop Pests

Source: Miriam-Webster dictionary

http://www.merriam-webster.com/dictionary/pest


In farming… 



Pests are endless



The use of all possible pest control
methods in a well organized and 

harmonious way in order to achieve 
long term pest control.

Constant need for            
Integrated Pest Management 



Top 10 Agricultural Pests 
Go Farm 2014
1. Mites 
2. Leaf hoppers
3. White peach scale
4. Aphids
5. Ants
6. Fruit flies
7. Cabbage looper
8. Pickleworm
9. Snail and slugs
10. Cutworms
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Ex: Basil Integrated Pest Management

Environmental 
conditions:

Wind barriers

Wind direction

Aeration

Drainage, etc

Spacing, modifying 
propagation methods, 
changing harvest 
techniques, etc

Biological 
measures

Utilizing Tolerant or 
Resistant Varieties

Crop 
Protection 
Products

Integrated 

Pest 

Management

Chemical

Control

Biological

Control

Biotechnology
Cultural & 
Physical 
Control

Habitat
Modification

Identifying the pest and 
understanding its lifecycle



PROPER Pest Identification

∗Proper identification
∗Utilize correct pest control 

techniques for specified crop



∗ Pest population
∗ Level of infestation
∗ Plant location
∗ Natural enemies
∗ Time of year
∗ Contributing conditions
∗ Environmental conditions

Pest Monitoring & Timely Action 



Action level

Population building

Pest Control in IPM Systems

• Treatments based on monitoring data
• Control measures are used after action threshold is 

surpassed

Apply control treatments



Habitat Modification

∗ Eliminate breeding sites
∗ Eliminate conditions 

favorable to pest build 
up
∗ Removal of food or 

habitat sources
∗ Reflective devices
∗ Field sanitation
∗ Buffer zone
∗ Time of year
∗ Etc.



Cultural & Physical Control

∗ Manipulation of 
cultural practices or 
installation of 
physical barriers to 
disadvantage the 
pest
∗ Tillage
∗ Crop rotation
∗ Screens/ barriers
∗ Spacing
∗ Weed mat, mulch, 

etc.



Other Non- Chemical Control

∗Hot water system 
∗Ozone
∗Etc. 



Biological Controls

∗The use natural predators, parasites, 
pathogens, etc. to control pests

∗Encourage beneficial insects



Biotechnology

∗ Application of 
scientific techniques 
to modify and 
improve plants, 
insects and 
pathogens
∗ Selective breeding
∗ Pest resistance
∗ Resistant root stock
∗ Etc.



Chemical Control

• Typically considered  
after other control 
methods 

• Responsible use of 
crop protection 
chemicals (pesticides)

• Treatments based on 
monitoring data

• Applied after action 
threshold is surpassed



Chemical Control

• Low toxicity chemicals are 
considered first

• Selective vs. broad 
spectrum chemicals

• Rotate with other 
chemicals (resistance)
– Oils
– Soaps

• Good spray coverage
• Appropriate pesticide 

selection



IPM Approach for Go Farm’s
Top 10 Pests
1. Mites 
2. Leaf hoppers
3. White peach scale
4. Aphids
5. Ants
6. Fruit flies
7. Cabbage looper
8. Pickleworm
9. Snail and slugs
10. Cutworms



1) Go Farm Pest: Mites

∗ Arthropods: Adult and nymphs feed on underside of 
plants

∗ They have rasping and sucking mouthparts similar to 
thrips (sap feeders)

∗ Result in a brown to russet discoloration of leaves, stems, 
fruit and flowers

Photo credit: Dr. Ted  Radovich Dr. Scot Nelson & Jari Sugano 



∗ Lifecycle from egg to adult: 
fast as 4 to 6 days to weeks. 

∗ Lifecycle dependent on 
temperature

∗ Year round pest-Summer
∗ Common mites: Spider 

mites,                           Two 
spotted, Broad, Russett, 
Varroa, etc. 

Ex. Broad Mite Lifecycle
Polyphagotarsonemus latus

Source: Knowledge master
Photo credit: www.planthealth.info



Symptoms



Photo credit: Tony Linka



Control Strategies

∗ Monitoring: Scouting for distortion or discoloring
∗ Physical Control: Barriers
∗ Cultural Control: Crop rotation
∗ Non-Chemical control: Hot water
∗ Chemical Control: Vendex, Abamectin, Sulfur, 

Horticultural oils, etc
∗ Biological: Banker plants (testing)

** NOTE, this pest attacks multiple crops. Please read and follow 
labels before utilizing any chemical listed. These products are just 
general recommendations. 



Informal Hot Water Trial (2013)





2) Go Farm Pest: Leaf Hoppers

∗ Pierce plant's vascular tissue and withdraw 
plant sap (phloem)

∗ Cause plants to discolor, twist and distort.
∗ Saliva can be toxic to plants
∗ Steven’s leafhopper, two spotted

∗ Some leafhopper are vectors and transmit 
plant diseases
∗ Example: Aster Yellows Leaf Hopper 

(Phytoplasma)



∗ Total: 3 major life stages (27-37 
days)
∗ Egg stage is inserted into plant 

tissue 
∗ Nymph: 5 immature stages
∗ Walking and jumping

∗ Adults are the final 
developmental stage 
∗ Completely functional wings

Ex. Steven’s Leaf Hopper Lifecycle
Empoasca stevensi

Source: Knowledge master
Photo credit: www.knowledgebank.irri.org





∗Weed

Control Strategies





Control Strategies for Leaf Hoppers



Control Strategies: Leaf Hoppers

∗ Monitoring: Scouting for feces, toxicity, etc
∗ Physical Control: Barriers
∗ Cultural Control: Crop rotation, clean planting 

material, weed management, nutrient 
management, etc. 

∗ Biological control: Encourage beneficial insects
∗ Chemical Control: Venom, pyrethroids, etc. 

** NOTE, this pest attacks multiple crops. Please read and follow labels before utilizing any chemicals listed. These products are just 
general recommendations. 



3) Go Farm Pest: White Peach Scale
Pseudaulacaspis pentagona

∗ Armored scale that pierces plant tissue and 
withdraws plant sap

∗ Cause plants to discolor, twist and distort. 
∗ Often vectors and excrete attractive honeydew 

that turns black with the formation of a fungal 
sooty mold.

∗ Crawls up from the base of the tree to fruit 
column 

∗ Female and male scales
∗ Move with the wind and on worker’s clothing





Control Strategies: WPS

∗ Monitoring: Scouting (orange alive)
∗ Physical Control: Barriers around base
∗ Cultural Control: Crop rotation, evaluate wind 

direction, buffer zones, etc. 
∗ Biological control: Encourage beneficial insects
∗ Non-chemical control: Clean boxes
∗ Chemical Control: Movento, Applaud, 

Horticultural oils (BioCover), Fujimite, etc. 
∗ Re-assess after chemical applications

** NOTE, this pest attacks multiple crops. Please read and follow labels before utilizing any chemical listed. These products are just 
general recommendations. 



Photograph by Lyle J. Buss, University of Florida. 

LIFECYCLE IN HAWAII

mailto:ljbuss@ufl.edu


Data from Dr. M. Kawate of the 
CTAHR IR-4 Program 



Data from Drs. Kaufman & 
Wright, CTAHR PEPS



4) Go Farm Pest: Aphids

∗ Soft bodies insects that pierce and suck on plant 
parts (phloem feeder)

∗ Causes plants to discolor, twist and distort. 
∗ Excrete attractive honeydew that turns black with 

the formation of a fungal sooty mold
∗ Sometimes plant vectors (BBTV, PRV, ZYMV)
∗ Produce wings and fly when populations high
∗ Higher populations along field edges
∗ Cabbage, root, green peach, banana, corn, potato, 

etc.



∗ Reproduction occurs without 
mating

∗ All females, females bear live 
females

∗ Four nymph stages
∗ Nymph to adult lifecycle 

estimated at 9 to 16 days
∗ Adult life span estimated at 8 

to 26 days
∗ Estimated 30 generations 

produced per year in Hawaii.

Ex. Banana Aphid Lifecycle
Pentalonia nigroneruosa

Source: Knowledge master
Photo credit: www.infonet-biovision.org





Control Strategies: Aphids

∗ Monitoring: Monitoring traps
∗ Physical Control: Barriers 
∗ Cultural Control: Nutrient management, crop 

rotation, timely knock down, ant management 
(protect aphids), etc.

∗ Biological control: Encourage natural biologicals
(wasp, lady bugs, etc.), companion planting

∗ Chemical Control: Contact and systemic 
insecticides such as Admire, Provado, DeBug Turbo, 
Pyrethrin 4.0, etc. 

** NOTE, this pest attacks multiple crops. Please read and follow labels before utilizing any chemical listed. These products are just 
general recommendations. 





Dr. Koon Hui Wang’s Research



5) Go Farm Pest: Ants

∗ Scavengers, predators and feeders
∗ They are honeydew consumers and protect pests from 

natural enemies (aphids, mealy bugs, scales, WF)
∗ Promotes sooty mold development (photosynthesis)
∗ Sugar loving ants vs. grease loving ants
∗ Excrete formic acid which causes crop damage

Photo credit: Dr. Scot Nelson & Jari Sugano 



Photo source: http://en.wikipedia.org/wiki/File:Scale_and_sooty_mold_on_a_Eucalyptus_tree.jpg





Control Strategies: Ants

∗ Monitoring: Bait system
∗ Physical Control: Barriers or buffers
∗ Cultural Control: Minimize debris, sanitation
∗ Biological control: Encourage natural 

biological, ant competition, manage honeydew 
excreters, etc. 

∗ Chemical Control: Diazinon, Esteem, Amdro, 
Boric acid, Fripronil, etc. (bait stations)

** NOTE, this pest attacks multiple crops. Please read and follow labels before utilizing any chemical listed. These products are just 
general recommendations. 





6) Go Farm Pest: Fruit Flies

∗ Fruit Flies
∗ Adult females sting fruits and vegetables 

resulting in blemishes
∗ Larvae tunnel within fruit
∗Oriental fruit fly, Melon fly, Mediterranean fruit 

fly, Malaysian fruit fly

Photo credit: USDA ARS



Ex. Melon Fly Lifecycle
Bactrocera dorsalis

Egg Stage
(1-1.5 days)

Eggs are 
deposited by 
the adult fly 
into the fruit 
or vegetable. 
Eggs hatch 
within 24-48 
hours at 25 
degrees 
CelsiusLarvae Stage (11-15 days)

Larvae damage fruits and 
vegetables through feeding and 
tunneling.

Pupae Stage 
(10 days) 

Larvae form a 
puparium that 
allow the 
insect to 
develop into 
an adult. 

Adult Stage (months)

Female adults cause 
blemished inside fruits 
and vegetables.

Adult flies emerge 
from the puparium. 



Oriental Fruit Fly Biology

Control strategies should be targeted at trees WITHIN
orchard



Melon Fly Biology

Control strategies should be targeted OUTSIDE of fields 
or gardens





Control Strategies: Fruit Fly

∗ Monitoring: Pheromone system
∗ Physical Control: Barriers, bagging
∗ Cultural Control: Field sanitation, timely knock 

down, crop rotation, trap crops
∗ Biological control: Encourage natural biological 

parasitoids
∗ Chemical Control: Success, Malathion, GF-120 

Protein Bait, Pheromones + Fripronil, etc. 

** NOTE, this pest attacks multiple crops. Please read and follow labels before utilizing any chemical listed. These products are just 
general recommendations. 











7) Go Farm Pest: Cabbage Looper
Trichoplusia ni

∗ Cabbage loopers feed on crucifers as well as 
many other crops

∗ Damage to crop foliage
∗ Evidence of feeding include wet, sticky frass

material
∗ Easily identified by its ‘looping’ or arched 

movement
∗ Easily resistant to various crop protection 

chemicals



∗ Complete metamorphosis:
∗ Eggs typically deposited on the lower 

leaf surface 
∗ Eggs hatch in 3-4 days.

∗ Larvae Stage: (12 to 20 days)
∗ The first two larval stages create 

"windows" by feeding on 
epiedermis of leaves

∗ Older larvae chew through the 
entire leaves and create larger 
holes, occasionally fedd on fruit 
rinds and on flowers

∗ Pupal Stage: 9 days
∗ Adult stage: Approximately 24 days, 

nectar feeders

Ex. Cabbage Looper Lifecycle
Trichoplusia ni

Source: Knowledge master
Photo credit: www.nzdl.org



Photo Credit: utahpests.usu.edu, www.missouribotanicalgarden.org, www.extension.umn.edu, greenlifeinsocal.com



Control Strategies: Cabbage worm

∗ Monitoring: Scouting with pheromones and light
∗ Physical Control: Barriers
∗ Cultural Control: Field sanitation, timely knock 

down, crop rotation, weed management, etc. 
∗ Biological control: Encourage natural biological
∗ Chemical Control: Coragen, Proclaim, Avant, 

Radiant, Bt, Synapse, Lannate, Intrepid, etc. 

** NOTE, this pest attacks multiple crops. Please read and follow labels before utilizing any chemical listed. These products are just 
general recommendations. 





8) Go Farm Pest: Pickleworm
Diaphania nitidalis

∗ Pest of squash, 
cucumber, 
cantaloupe, and 
pumpkin.

∗ Tunnel and feed 
on foliage, stems, 
and fruit 

∗ Leave behind a 
distinctive hole 
and frass

Photo credit: Pat Zungoli



∗ Complete metamorphosis in 30 days
∗ Eggs: Laid in small clusters of individually 

on buds, flowers etc.
∗ Each moth can lay 300-400 eggs

∗ Larval Stage: Five instars
∗ Immature larvae, spotted and found in 

flower buds or stems
∗ Older 5th Instar stage: Spots fade

∗ Pupal Stage: (8-9 days)
∗ Pupate outside of fruit, on leaf surfaces at 

and the base of plants
∗ Adult Stage: 

∗ Adult moth that are active only at night

Ex. Pickleworm Lifecycle
Diaphania nitidalis

Source: HDOA, and University of Florida
Photo credit: http://pubs.ext.vt.edu, www.simplykitchengarden





Control Strategies: Pickleworm

∗ Monitoring: Scouting flowers and stems
∗ Physical Control: Barriers, bagging (pollination) 
∗ Cultural Control: Field sanitation, timely knock 

down, crop rotation, etc. 
∗ Biological control: Encourage natural biological
∗ Chemical Control: Success, Pyrethroids, 

Organophosphates, Bt, etc. 

** NOTE, this pest attacks multiple crops. Please read and follow labels before utilizing any chemical listed. These products are just 
general recommendations. 
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9) Go Farm Pest: Snails and Slugs

∗ Gastropods scrape at 
seeds, seedlings, tubers, 
young plants

∗ Problem for low-growing 
vegetables 

∗ Active in the evenings 
and are commonly 
associated with 
seedlings magically 
disappearing overnight

∗ Food safety issue
∗ Rat Lung Worm Disease



∗ Eggs
∗ Eggs are typically laid in groups
∗ Eggs hatch within 2 weeks to a 

month after deposited
∗ Nymphs
∗ They are able to reproduce at 3 

to 5 months
∗ Survive up to 2 years

∗ Adults
∗ Hermaphrodite, having both 

male and female reproductive 
parts in the same animal, 
however, still need to mate

Ex. Black Slug Lifecycle
Veronicella leydigi

Source: Knowledge Master
Photo credit: webspace.webring.com





Control Strategies: Slugs and Snails

∗ Monitoring: Scouting for damage, eggs, etc.
∗ Physical Control: Barriers, bags, water control
∗ Cultural Control: Field sanitation, timely knock 

down, crop rotation, weed management, etc. 
∗ Biological control: Ducks
∗ Non-Chemical Control: Salt, corn meal, beer, 

copper, etc. 
∗ Chemical Control: Iron phosphite, metaldahyde, 

Mesurol (Methiocarb), etc. 

** NOTE, this pest attacks multiple crops. Please read and follow labels before utilizing any chemical listed. These products are just 
general recommendations. 





∗ Feed at night at base of seedling at soil level 
∗ Defense against predators

∗ Larvae are inactive and hide under soil surface during 
the day and feed at night

∗ Damage newly planted field causing plants to topple
∗ Sometimes they drag seedlings into their burrows 
∗ May cause injury to flower buds, fruits and vegetables
∗ Common: black armyworm, variegated, armyworm 

(group), etc.
∗ Curl when touched

10) Go Farm Pest: Cutworms



∗ EGGS
∗ Eggs are laid in masses comprising of 30 to 360 eggs. 
∗ Eggs are generally deposited in parallel rows of uneven 

numbers, 
∗ Eggs hatch in 4-7 days in warm weather

∗ LARVAE
∗ The larval stage lasts from 20-28 days. 
∗ Color varies, as the name implies

∗ PUPAE
∗ Cutworm pupates under surface debris or in the soil. 
∗ The spines are black with white tips. 
∗ This stage lasts for 2-3 weeks.

∗ ADULTS
∗ The adult life ranges from 8 to 13 days.

Ex. Verigated Cutworm Lifecycle
Peridroma saucia

Source: Knowledge master
Photo credit: ipm.ncsu.edu



Photo credit: entomology.unl.edu, http://www.omafra.gov; www.extension.umn.edu, http://cutworm.org/, bugwood.org , wikipedia
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