
  

Horticultural Oils  

Today's highly refined horticultural or mineral oils can be a valuable tool to manage insect and mite pests on fruits, 

berries, vegetables, roses, flowering shrubs, ornamentals, and houseplants.   Horticultural oils can also control 

certain diseases such as powdery mildew on susceptible plants.  

   

   
  

What Are Horticultural Oils?  

Horticultural oils are made from a complex mixture of petroleum hydrocarbons produced from paraffinic crude oil. 

Horticultural oils are from 92 to 99 percent pure. After distillation and filtration, they are formulated with an emulsifier 

to blend with water.     

Plant based oils are also available that may contain soybean, cottonseed, sesame, neem or other oils. Some may 

also contain essential oils from herbs and spices. These oils are less refined and may cause more plant damage 

than the more highly refined horticultural oils.  

   

Dormant and Summer Oils  
Since the 1880’s horticultural spray oils were primarily used as "dormant oils" applied before bud break in the spring 

to control pests on fruit and shade trees. Dormant oil are very effective against the eggs of certain mites, and scale 

insects that overwinter on fruit and shade trees.  

A new generation of  more highly refined  horticultural oils also known as” all seasons spray oils" or summer oils can 

be safely used on many plants, including vegetables during the growing season.  

   



How Do Oils Work?  

Horticultural oils are applied as sprays with direct contact needed to ensure complete and thorough coverage of the 

targeted insect or mite pest.  

Horticultural oils work by suffocation when the  spray forms a coating of oil on the insect's body, blocking the 

spiracles or breathing opening.  

Horticultural oils also may interact with insect fatty acids disrupting cell membranes and metabolism.  

They may also have repellent properties acting as an antifeedant (discouraging feeding) for the euonymus webworm 

and some leafrollers.  

Horticultural oils can also be used against powdery mildew whose fungal strands or hyphae grow on the surface of 

plant leaves on susceptible plants.  

   

What Pests Are Controlled?    
Horticultural oils are most effective against many soft bodied pests including aphids, adelgids, spider mites, scale 

insects, greenhouse whiteflies, mealybugs, plant bugs, lace bugs and some caterpillars. Horticultural oil can also be 

used against powdery mildew on certain plants.  

   

Benefits of Horticultural Oils  
Horticultural oils are also safe to mammals (including humans), some birds and reptiles.  Horticultural oils are not 

selective so will kill any susceptible beneficial insects, as well as pests, that are coated by the oil. For example, 

when treating for spider mites, predatory mite eggs will be killed by the oil as easily as spider mite eggs. However, 

horticultural oil evaporates rapidly, and, when dried, it will have little toxic activity. Thus, beneficial insects may safely 

reenter oil treated areas after the spray residue has dried. Spot treatments with oil will minimize the impact on 
beneficial insects, because only those individuals covered by the oil will be affected.  Because oils work by 

smothering (mechanically), there is less chance that insects or mites will develop resistance to the oils.  Some 

formulations can be used by organic gardeners.  

   

Limitations of Horticultural Oils  
In spite of these benefits, many potential users do not use horticultural oils because of a concern that phytotoxicity 

(plant damage or browning or burning of the leaves) will occur. The heavier, less-purified dormant oils used in the 

past, were more likely to cause phytotoxic reactions than the more highly refined oils in use today. Superior 

horticultural oils can now be safely used on more than forty-five different types of woody ornamentals, as well as 

various fruits, berries, and vegetables.    Because there is little residual effect, oils may need to be re-applied 

(consult label for more information). Spray in the morning or evening to avoid contact with foraging bees.  

   

How to Apply  
Dormant and delayed dormant Applications - can be applied before buds break or a delayed dormant application 

when buds are open at the tip and showing 1/16 to ½ inch of green tissue.   Do not apply 48 hours before or after a 

freeze occurs or is predicted. Usually a higher rate of oil is applied for the dormant application that is listed on the 

label.  

Summer Applications – can be applied to certain woody ornamentals (see label), as well as vegetables, berries, 

flowers etc.   

Mix with water according to label directions and spray so that there is thorough coverage.  

   

Precautions When Using Oils  
The potential for plant damage depends upon plant timing, plant species, temperature and type of oil. Some 

precautions are:  

• Avoid drift to sensitive plants.  

• Avoid using on sensitive plants.  

• Treating plants that are under moisture or drought stress during the summer may result in marginal leaf 

burns.  

• Do not apply when temperatures are above 90° F.  

• Oil sprays also should be avoided when the relative humidity is high (over 90% for 48 hours), or rain likely, 

because the slower drying time of the oil on the foliage may cause phytotoxicity.  



• During summer, leave at least a two-week interval between treatments.  

• Do not use on transplants or apply to tender young shoots.  

• Avoid dormant oil treatments in the fall, before true dormancy has taken place, or twig and shoot dieback on 

deciduous plants may occur the following spring.  

• Do not apply when temperatures are below 40 °F because the emulsion breaks down.  

• Do not apply with sulfur sprays or sulfur containing products or within 2 weeks of a sulfur spray because it 

reacts with oils to form plant damaging compounds causing foliar injury and leaf drop. Some plants may be 

more sensitive than others, however, and the interval required between sulfur and oil sprays may be even 

longer; always consult the fungicide label for any special precautions  

• Do not use on open blooms. Treating bedding plants in flower may result in spotting of the flowers.  

• Oil sprays on wax begonia and coleus may cause pitting and speckling of the foliage.  

• Do not use on ferns.  

  

Symptoms of Plant Damage  
Phytotoxic symptoms may first appear as a general chlorosis as the foliage turns a light yellow. Treated leaves may 

appear water-soaked, turn dark purple and drop from the plant.  

   

Plants That May Be Sensitive to Horticultural Oils  

Two classes of woody ornamentals sensitive to oil when applied under seasonal conditions.  
  

Oil Sensitive Plants  

Plant  Time of Treatment  

Maples (Japanese, Silver, Sugar)  Dormant  

Hickories  Dormant  

Black Walnut, Japanese Walnut  Dormant  

Cryptomeria  Anytime  

Smoketree   Summer  

Some Azaleas   Summer  

Brambles (Rubus)  Summer  

Butternut   Summer/Dormant  

Blue Spruce/ Koster Spruce  Will lose blue color*                  

Alberta Spruce  Late summer  

  

  

Plants with a Tendency Toward Sensitivity  

Plant   Time of Treatment  

Beech    Dormant  

Japanese Holly  Summer/Dormant  

Redbud  Dormant  

Savin Junipers  Summer, Spring  

Photinia sp.  Summer  

Spruce; Norway, White           Dormant  

Douglas Fir   Dormant, Flowering time  

Table adapted from: Johnson, W.T. 1985. Horticultural Oils, J. of Environmental Horticukure. 3(4): 188 - 191.  



                                                                                                                   
*Treating blue spruce or blue rug junipers, results in a temporary loss of blue color although they will not be 

damaged permanently. Oil will remove bloom on grapes.   

If uncertain of the reaction of a cultivar, spot treat with oil before infestations occur. This will determine if horticultural 

oil can be safely used should pest problems develop later.                                                                                                                                                                                                                                                                                                                                                                                
                                                                                                                                                                                                                                                                                                                                                                                            

Plant Based Oils  
Some plant based oils are commercially available including vegetable oils such as cottonseed and soybean oil. 

Some may also contain essential oils from herbs and spices such as thyme, mint or cinnamon. These oils are less 
refined and may cause more phytotoxicity (plant damage) than the more highly refined horticultural oils.    

   

Neem Based Oils  
Neem oil works in a number of different ways. The oil forms a coating on the insect's body, blocking the breathing 

openings and suffocating the insect. It also has a repellent effect on certain insects and mites. Neem oil prevents the 

germination and penetration of some fungal spores. In one study, researchers discovered that a one percent neem 

oil treatment was effective in managing powdery mildew on hydrangeas, lilacs and phlox.  

   

In Summary, horticultural oils are an effective low toxicity alternative for managing pests when they are used 
properly with an understanding of their benefits and limitations.  Read and follow all label precautions.  

   
References  
Baxendale, R.W. and W.T. Johnson. 1988. An Evaluation of Dormant Oil Phylotoxicity on Six Species of Woody Ornamentals. J. of Arboriculture. 14(4): 102-105.  
Baxendale, R.W. and W.T. Johnson. 1988a. Evaluation of Summer Oil Spray on Amenity Plants. J. of Arboriculture. 14(9): 220-225.  
Baxendale, R.W. and W.T. Johnson. 1989. Update Note Concerning Horticultural Oil Concentrations for Verdant Use. J. of Arboriculture. 15(2):51-52.  
Chalker-Scott. L. 2008. Horticultural oils.  www.MasterGardenerOnline.com  
Cloyd, R. C. Galle, S. Keith, N. Kalscheur and K. Kepm. 2009.  Effect of Commercially Available Plant-Derived Essential Oil Products on Arthropod Pests. J. Econ. Entomol.  
102(4):1567-1579.     
Cranshaw, W. S., and B. Baxendale, 2013.  Insect Control: Horticultural Oils.  Fact Sheet No. 5.569 Colorado State University Extension.  
http://www.ext.colostate.edu/pubs/insect/05569.pdf  
Gill, S. and W. Healy. 1990. Spray Oils May be Your Best Defense in an IPM Program. GrowerTalks. 53 (11):68-69.  
Johnson, W.T. 1985. Horticultural Oils. J. of Environmental Horticulture. 3(4): 188-191.  
Johnson, W. T. 1991. Rediscovering Horticultural Oils. American Nurseryman. 173 (1): 77-80.  
Lancaster, A.l., D. Deyton, C. Sams, J. Cummins, C. Pless and D. Fare.  2002.  Soybean oil controls two-spotted spider mites on burning bush. J. Environ. Hort. 20(2):86-92. 

Locke, J. 1994. Neem Oil Locks out Spores. Agricultural Research. June 1994.  
Pundt, L. 2000.  Neem Based Insecticides.  UConn IPM fact  
sheet.  http://ipm.uconn.edu/documents/raw2/Neem%20Based%20Insecticides/Neem%20Based%20Insecticides.php?aid=152  
   
Revised by the UConn Home and Garden Education Center, 2016.  
  
Issued in furtherance of Cooperative Extension work, Acts of May 8 and June 30, 1914, in cooperation with the U.S. Department of Agriculture, the Dean of the 
College, Cooperative Extension System, University of Connecticut, Storrs. The Connecticut Cooperative Extension System is an equal opportunity employer and 
program provider. To file a complaint of discrimination, write USDA, Director, Office of Civil Rights, Room 326-W, Whitten Building, Stop Code 9410, 1400 
Independence Avenue, SW, Washington, DC 20250-9410 or call (202) 720-5964. 

 


