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OXALIC ACID Methods and Research

AGENDA
Varroa Life Cycle
Oxalic Acid: Nature and History of use
Methods of Application
When to Treat
Safety and Precautions

What’s Not Covered Today:
oOther Methods of Varroa Control
oIn-depth Bee Biology
oIn-depth Integrated Pest Management

Varroa Life Cycle
1. Phoretic stage: Female mite feeds on adult bee 
2. When honey bee larva is ready to be capped, it emits a chemical signal to nurse bees. The Varroa detect the signal and a female mite enters the cell and hides under the larva until capping is complete
3. The female lays several eggs. The mite larvae feed on the bee pupa during development. 
4. One mite larva is male and the rest are female. The male mates with the females, which emerge when the honey bee emerges. 
Each honey bee pupa infected with one Varroa at capping may emerge with 3 or more mated mites, exponentially increasing the mite population during peak season.
In one study, Varroa populations increased on average by 40 times per hive in one year, equivalent to slightly more than five doublings.

Department of Entomology, Michigan State University

Varroa and Brood
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OXALIC ACID IN NATURE HISTORY OF USE FOR VARROACONTROL
Used in Asia and Europe for Varroa control since the 1990s, but only approved in US in 2015
OA is not fat-soluble, so residues will not build up in wax. 
A 1999 study at the Danish Institute of Agricultural Sciences found no detectable difference in oxalic acid concentrations in honey eight days after treatment.
Some Italian beekeepers treat twice a year with oxalic acid vapor: once in the winter when colonies are naturally broodless, and once again in the late summer after inducing an artificial state of broodlessness by caging their queens for 21 days.
Note: The Label is the law! The EPA requires honey supers be removed prior to sublimation to avoid contamination. Brushy Mountain Bee Farm is the only EPA-

approved supplier of oxalic acid for Varroa
control

METHODS: A BRIEF COMPARISON OF THREE APPLICATIONS
Vapor
Can be done any time, but best if no brood present
Requires a power source and heating tool to sublimate the oxalic acid
Bees not disturbed during process
Kills only phoretic mites: no mites in the brood will be affected
Preferred method of LASI

Liquid Dribble
Can be done any time, but best if no brood present
Requires 1:1 sugar syrup and syringe for application
Requires opening the hive for application
Kills only phoretic mites: no mites in the brood will be affected

Spray
Can be done any time, but best if no brood present
Requires 1:1 sugar syrup and syringe for application
Requires opening the hive for application and spraying each frame of bees
Kills only phoretic mites: no mites in the brood will be affected
Higher honey bee mortality rate: Not recommended application method

Comparison of Methods
Study conducted by the Laboratory of Apiculture and Social Insects (LASI) at Suffox University
Results:
Sublimation was more effective on killing Varroa and hives treated in winter had stronger population in spring with a lower bee mortality rate. 
Spraying resulted in a higher bee mortality rate and a higher rate of colony loss
Read more about this study at http://www.beeculture.com/sublimation/

Toufailia et al. 2015. Journal of Apicultural Research. Vol 54(2)
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Hive Strength and Colony Survival
15 weeks after treatment, LASI found little difference in hive strength between their control hives and those treated with a liquid form of oxalic acid.
However, hives treated with sublimation “had significantly more brood.”
Survival Rates:
Of the 10 untreated control hives, eight (80%) had survived. 
Of the hives treated with oxalic acid, survival was: sublimation, 38/40 = 95%; trickling, 25/30 = 83%; spraying, 19/30, 63%. 
Sublimation gave the highest survival, and was significantly better than spraying. Of the 10 hives treated with the highest dose of oxalic acid by spraying, 2.25g, only 4/10 survived.

LASI Study Take-Away
• Spraying is least effective on Varroa and most dangerous to bees
• Trickling solution must be accurate for efficacy
• Sublimation was most effective against Varroa and least damaging to bees, resulting in stronger hives and better hive survival rates.

VAPOR METHOD
Materials Required
Oxalic Acid: can be found at hardware stores or purchased online from Brushy Mountain Bee Farm
12V battery: can power about 12 uses before requiring recharge
Vaporizer: can be purchased online from sources such as Oxavap or Bedillion Honey Farm; Cost ranges from $100 - $130, or if you’re handy, you can make one.  Instruction videos can be found on YouTube.
Timer

VAPOR SAFETY
The vaporizer at the end of the wand gets very hot. Be careful not to let it touch you, dry grass, or anything that will burn. Have a spray bottle of water or bucket of water at hand.
Check for debris on bottom board before inserting wand.
The tray for the oxalic acid needs to be level or the melting acid will drip off before sublimating.
Although oxalic acid is naturally occurring in honey, the EPA requires honey supers to be removed.
Wear safety goggles and respirator to avoid vapor contact with sensitive tissues.
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HOW TO USE THE VAPOR METHOD: GETTING PREPARED
Begin early in the morning before too many foragers have left the hive or wait until early evening when most of the foragers are back in the hive. 
Although studies show Varroa prefer nurse bees, they can travel to foraging locations or other hives on older bees.
If supers are present, smoke the bees in the super down into the deeps and remove the honey supers.
Seal up the hive. If using a screened bottom board, put in the tray. 
Set the battery in front of the hive and put on goggles and mask.

APPLYING THE VAPOR
Place 1 gram (1/4 tsp) for each brood chamber (number of frames does not matter) in the tray. Level the powder before inserting tray into hive.

Insert the wand through the entrance with the tray centered below the hive. 

APPLYING THE VAPOR
Connect the vaporizer to the battery and set the timer for 2 ½ minutes. 

Disconnect the vaporizer but leave it in place with the hive sealed for 2 minutes. 

APPLYING THE VAPOR
Remove the vaporizer and put the towel over the entrance for 10 minutes. 
Replace the honey super.
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CLEAN UP
Between treating multiple hives and at the end of treatment, spray the hot tray with water and wipe with a shop towel.

WHEN TO TREAT
In winter when there is little or no brood present
In summer when mite production is greater than bee production. 
If treating in summer, three treatments at 7-day intervals are necessary.
When mite sampling indicates dangerous levels

DRIBBLE METHOD
Materials Required
Oxalic Acid: can be found at hardware stores or purchased online from Brushy Mountain Bee Farm
Luer slip syringe with ml or cc markings (no needle)
Sugar
Water
Safety
Wear gloves when handling the crystals and liquid mix
Do not rub your eyes or touch your skin

Oxalic strength→
“Hot”4.2% w:v “Medium”3.2% w:v “Weak”2.5% w:v Notes

OA crystals 1 0.75 0.6 Oxalic crystals must be measured by weight.  Sugar and water are about the same by weight or volume (1 pint of either granulated sugar or water weigh 1 lb)

Sucrose 10 10 10
Dist. Water 10 10 10

OA crystals 60g 45g 35g
Sucrose 600g 600g 600g Makes 1 literTreats about 20 coloniesDist. water 600ml 600ml 600ml

OA crystals 100g 75g 60g
Sucrose 1 kg 1 kg 1 kg Makes 1700mlTreats about  33 coloniesDist. water 1 liter 1 liter 1 liter

OA crystals 232g 174g 139g
Sucrose 5 lb 5 lb 5 lb Makes 1+ gallonTreats about  75 coloniesDist. water 2.5 qt 2.5 qt 2.5 qt

OA crystals 1112g (2lb 7oz) 834g (1lb 13.4oz) 667g (1lb 7.5oz)
Sucrose 25 lb 25 lb 25 lb Makes 5 gallonsTreats about  375 coloniesDist. water 3 gal 3 gal 3 gal

Table from Randy Oliver, Scientific Beekeeping
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HOW TO USE THE DRIBBLE METHOD: GETTING PREPARED
Heat water to 150 degrees 
Stir in oxalic acid crystals until completely dissolved
Stir in sugar until completely dissolved
Allow solution to cool
Store in a glass container in the refrigerator
The acid will begin to recrystallize after a couple of months.
For smaller amounts, remember 5 grams OA:50 grams sugar:50 ml water will be enough to treat 1 hive with a heavy mite count (with a little mixture left over). Use 3.75 grams to the same amount of water for a medium count, and 3 grams for a light count.

APPLYING THE DRIBBLE
Draw 50ml (50 cc) into the syringe.
If your syringe holds less than 50 ml, draw in 5ml increments. This also gives a more exact application per seam
Dribble 5ml along each seam of bees – that’s the space between the frames where bees are clustered.
Do not apply more than 50ml per hive
Tip: practice smoothly dribbling from the syringe using plain water to get the feel for how much pressure to apply

~5 mL per “seam” of bees

Photo from Randy Oliver, Scientific Beekeeping

WHEN TO TREAT
In winter when there is little or no brood present
When mite sampling indicates dangerous levels
If treating in summer, three treatments at 7-day intervals are necessary to be effective.
Monitor mite levels from early spring through late fall. 
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MITE SAMPLING WITH POWDERED SUGAR ROLL
Materials Required:
Large mouth mason jar, screw cap, and #8 screen cut to fit in the lid
Powdered sugar
Spray bottle with water
Paper plate
Timer
½ cup measuring cup
Medium-sized plastic tub

COLLECT THE BEES AND DUST
Watch me do this on my Happy Florence Bees Apiary youtube channel: at https://www.youtube.com/watch?v=ht3Z-9U2xow&t=43s
Select a frame of brood and make sure the queen is not on it. If she is, either move her to another frame, or choose another frame for your sample.
Sharply rap the end of the frame into the tub to knock the bees in. Set the frame aside, quickly scoop ½ cup of bees and put them in the jar. Screw on the screened cap. 
Add 2 tbsp. powdered sugar to the jar by sifting through the screen.

SUGAR ROLL
Shake the jar for 1 minute, then set it down and leave it standing for 3 minutes. You can return the brood frame while you wait.
Shake the jar over a paper plate until no more mites fall out, then spray the plate with water. 
Add another tbsp. powdered sugar to the jar, shake again for 30 seconds, let sit for 3 minutes, and shake over the plate again.

COUNTING THE SAMPLE
Count the mites to determine mites/100 bees: 
(mites / 300) x 100 = # mites per 100 bees
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INTERPRETING THE SAMPLE

Source: Honeybeehealthcoalition.org

OTHER NOTES
Randy Oliver reports that oxalic acid also effective against tracheal mites and wax moth larvae. The dribble method can reduce nosema. 
Read more:
Scientific Beekeeping: www.scientificbeekeeping.com
Texas Apiary Inspection Service: txbeeinspection.tamu.edu
Honey Bee Health Coalition: http://honeybeehealthcoalition.org/varroa/
Bee Culture Magazine: http://www.beeculture.com/sublimation/
Per the EPA: “Any Varroa mite population has the potential to become resistant to acaricides. Resistance development is affected by both the frequency of application and rate/dose of application. Continued reliance on a single class of miticide or single miticide with the same mode of action will select for resistant individuals which may dominate the mite population in subsequent generations. In order to prevent resistance development and to maintain the usefulness of individual acaricides it is important to adopt appropriate resistance management strategies.”

SOURCES FOR SUPPLIES

Brushy Mountain Bee Farm
Oxalic Acid Dribble Kit
Oxalic Acid Powder
Varrocleaner Vaporizer
Oxavap.com
Three types of vaporizers sold


