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Solving Plant 
Puzzles
Viruses, Microscopic Pests, and 
the Unknown

Growing Plants is Complicated

• Plants can't tell you what happened yesterday, if they're hungry, or under 
attack.

• Often there are many people involved.

• Nature usually plays a factor

What do you do when something grows wrong?

• Start by giving them the food and water they need.
o More complicated than it seems

• Learn to recognize the common pests and problems.

• Treat for problems preventatively.

Look for the clues and put the puzzle pieces together

Check the Main Factors
Environment
• Water & Nutrients

o Deficiencies or insufficiencies

• Light
o Low light levels
o Too much light
o Daylength or shadows

• Temperature and Airflow
o Cold snaps and heat stress
o Wind

• Common Pests & Diseases​
o Aphids, Thrips, Caterpillars, Deer​
o Botrytis, Root/Crown Rots, Leafspots

• People
o Traffic control
o Equipment malfunctions
o Chemical Applications

Common Problems

Scouting for Abiotic Disorders

• Abiotic disorders are caused by non-living factors.

• Nutrition, phytotoxicity, environment, cultural conditions

• Eliminate improbable causes

▪ Is there a pattern?

▪ Know your history

▪ Check the roots!

• Test EC and pH

• Check soil moisture and root health

• Send out samples

Nutritional
Routine media testing and sending out samples are important!

Phytotoxicity
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Environmental Damage

Accidental PGR Overdose

Plant Whoopsies 
Sometimes plants do funky things.

• Abnormal growth, such as Fasciation

• Variation in variegation or discoloration

Eriophyid Mite (Coneflower Rosette Mite) 

• Infest the bud pre-bloom and feed, producing rosette like abnormal growths in the 
flower. 

• Cut and bag infested flowers, treat with Spinomesifen, Abamectin, oils early in bud 
development, sanitize. 

• Predatory mites: Andersoni or Californicus  

• Can't be seen with the naked eye, and the damage often gets misidentified as Aster 
Yellows.

Aster Yellows

• Phytoplasma 

• Spread by phloem feeders

• Untreatable

Rhizoglyphus 
Mites (Bulb Mites)

While they might not be the 
primary cause for plant death, 
they amplify the spread and 
intensity of disease. 

• Can be spread by Fungus 
Gnats

• Open new wounds in the 
crown or roots for disease to 
establish.

• Linked with Fusarium, 
Phytophthora, Rhizoctonia.

• D. coriaria & S. scimitus 

• Abamectin
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Foliar Nematode or DM?

University of Minnesota Madison, 2022

Gall...The Almost Virus

Rhodococcus fascians (Leafy Gall) Agrobacterium tumefaciens (Crown Gall)

Virus Symptoms
Mosaic, Ringspots, Mottle, Streaks, Leaf Distortion, Stunting

What about Viruses?

Seed transmitted 
AMV & CMV

Nematode 
transmitted TRV

Sap transmitted 
AltMV

Thrips 
transmitted 

INSV

Thrips transmitted 
TSV & INSV

Virus Symptoms
Mosaic, Ringspots, Mottle, Streaks, Leaf Distortion, Stunting

Symptoms can vary by genus
Tobacco Rattle Virus (TRV) in Hosta and Dicentra

Nematode/Sap 
transmitted TRV

Tobacco Rattle Virus (TRV) in Potato tubers and Tobacco

Nematode/Sap 
transmitted TRV
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Many viruses are named after their first identified host plant
Tomato Viruses cause many symptoms

TYLCV-Tomato Yellow 
Leaf Curl Virus

TSWV-Tomato 
Spotted Wilt Virus

ToMV-Tomato Mottle Virus

PSTVd-Potato 
Spindle Tuber Viroid

TSWV-Tomato 
Spotted Wilt Virus

Virus Transmission

If you control the source of transmission, you 
can reduce the chances of having virus

• Sap transmission on Tools, hands, and infected 
seeds/plants-All viruses, but especially 

o Tabomoviruses such as ToMV and TMV

o Pospiviroids such as PSTVd in potatoes

• Thrips-Often transmit tospoviruses such as 
INSV and TSWV.

• Soil nematodes-Transmit nepoviruses such as 
TRSV, ToRSV, and ArMV.

• Aphids-potyviruses and cucumoviruses such as 
CMV

Researching and Testing for Answers

www.agdia.com/testing-services/by-crop

Know your Crops or Ask for help
Which Viruses should you test for?

• Look at common symptoms online

• Contact your local Extension office

• Contact the local University Plant 
Labs
o MSU Plant & Pest Diagnostics

o Purdue Plant & Pest Lab

o Wisconsin-Madison Plant Disease 
Diagnostic Clinic 

• Ask the experts at Agdia

Easy In-house Testing with Immunostrips

• Over 75 tests are available

• Several combination tests called 
combs

• Easiest and Quickest test

• New tests available for some fungal 
and bacterial pests

• Minimal equipment-something 
sharp and a sharpie

• Testing Process (35 minutes)
o Order kits for viruses you are most 

concerned about

o Cut open the buffer pouch

o Put a piece of leaf into the mesh

o Smash leaf with the sharpie

o Add your strips and wait 30 minutes

ELISA Testing 
• Agdia has ~200 available virus tests 

available

• The more you test, the more 
economical

• Often more sensitive than the 
Immunostrips

• Equipment- a scale, 2-4 pipettes, 
washer bottle, and available counter 
space with refrigeration and a sink.

• Process (6+ hours)
o Weigh out symptomatic tissue and add 

extraction buffer.  Smash it.

o Add sap to a prepared 96-well plate

o Wash out and refill plate with virus specific 
enzyme that sticks if there is virus present

o Wash out and add detection substrate 
which will turn Yellow if there is enzyme.

Easy In-house PCR Testing with AmplyRP
• Fewer tests are available, but growing

• Portable In-house isothermal PCR

• Easy and Quick test! Large start-up 
cost

• New tests available that were not for 
ELISA

• Simple equipment-scale, pipettes, and 
an AmpliFire, Refrigerator w/ Freezer

• Testing Process (40 minutes)

o Cut open the buffer pouch

o Put a piece of leaf into the mesh

o Add Buffer and Smash leaf

o Transfer sap into tube A & then tube B.

o Add your strips to the AmpliFire and 
wait 30 minutes
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