
Powdery Mildew: 
A Challenge to Indoor Growing

Element Grow

www.facebook.com/elementgrow @element.grow www.linkedin.com/company/element-grow

 info@elementgrow.com • elementgrow.com • 1-888-353-6681

How powdery mildew is affecting indoor grow 
environments and primary causes of this issue.



Element Grow  Powdery Mildew: a Challenge to Indoor Growing

Powdery mildew is one of the most common diseases for nursery plants such as flowers, vegetables, woody plants and 

cannabis. Species of powdery mildew are specialized to infect only plants in one genus or one family. This means infection 

will not spread to other species of plants in other plant families. For example, one species of powdery mildew infects 

Calibrachoa, Verbena, petunia and cucurbits. Growing squash and cucumber in the same indoor growing environment as the 

aforementioned flower species is not advised. Cross contamination between these plants can occur in a powdery mildew 

outbreak.

 
Powdery mildew can infect plants under a wide 

range of conditions. This is one of the aspects 

that makes it so challenging to combat. 

Temperature, relative humidity, light and air 

circulation are all prominent environmental 

factors influencing the possibility and 

prominence of powdery mildew outbreaks. It 

tends to thrive in shaded, warm and slightly 

drier climates than other mildews and will 

spread rapidly when there is high humidity.

 
Powdery mildew is easily recognizable as 

circular, powdery, white spots. It is most often 

noticed on the top of leaves, but it can grow on 

the underside as well. Early symptoms can greatly 

vary and include irregular patches of chlorosis (lacking chlorophyll), purplish red or brown areas, and/or lesions that will then 

develop the trademark powdery appearance when it enters the pore production stage. These pre-pore production patches are 

often confused with nutritional deficiencies, leaf spot diseases or spray injury. Younger foliage is more susceptible to powdery 

mildew, but it can easily infect mature leaves as well. As it progresses, the white spots will spread to cover most of the leaves 

and other affected areas. If left unaddressed, it will turn leaves yellow and dry them out.

 
Once powdery mildew becomes active, it will leach away a plant’s nutrients, making the plant weaker and the blooms less, 

reducing overall yields. In extreme cases, it can kill plants. There is still debate as to whether or not powdery mildew is 

systemic. What is known is that it has the ability to reproduce both sexually and asexually. Under the correct conditions 

(slightly different for each powdery mildew species), spores mature and are released to spread the infection. Powdery chains 

develop to distribute the spores, which become airborne with the gentlest of air flow, easily contaminating large swath of a 

crop or entire indoor grow rooms. The spores are unique from other mildews in that they do not need moisture on the plant 

surface in order to penetrate and infect a plant. Spores can also be transferred via people, animals and insects.

 
Powdery mildew is most often controlled and remediation using chemicals and bio organic methods. Fungicides are employed 

at the first sign of powdery mildew and generally used until plants are harvested. Non-chemical approaches include 

applications of mixtures containing milk, bicarbonates, heavy metals or minerals (such as copper and sulfur) and oils (such as 

Powdery mildew is a fungal disease affecting a wide range of 
plants. It typically appears first on plant leaves but can spread 
to all parts if left unchallenged.
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Powdery mildew is one of the most common fungal diseases 
affecting many plants such as flowers, vegetables, woody 
plants and cannabis.  Once powdery mildew becomes active, it 
will leach away plant nutrients. This makes the plant weaker 
and blooms less, reducing overall yields.

applications of mixtures containing milk, bicarbonates, heavy metals or minerals (such as copper and sulfur) and oils (such 

as neem and tea tree). The eradication of powdery mildew is most likely if caught very early. It is difficult if not impossible 

to eradicate existing, established colonies. The biggest challenge with powdery mildew lies in the fact that once it is easily 

noticed, it has already established itself and started to spread spores. This makes prevention all the more important.

Life Cycle of Powdery Mildew
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Proactive Support

Grow Smarter

Variety of Service

Sustainably-MindedData-Driven

Scalable Solutions

Element Grow’s team has over fifteen years’ experience in agriculture production and processing, 

integrated pest management, biotech, clean room environments and more. The challenges of 

designing complex agricultural systems into user friendly, functional and efficient applications is 

Element Grow’s passion. Element Grow understands that with the global changes in agriculture, 

there is an increasing need for data-driven, scalable solutions that support growth with limited 

resources.

Element Grow provides innovative, data-driven products to 
improve efficiency and effectiveness in agricultural systems.

Element Grow provides products and services to indoor grow operations, 
food processing facilities and labs, mold remediation, powdery mildew 
remediation / prevention, and more.

Go to elementgrow.com to learn more.
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Many plants are more susceptible to powdery mildew in greenhouse and indoor settings. Greenhouses often have ideal 

conditions for powdery mildew: dense canopies, restricted/uneven airflow, conducive temperatures and ideal relative humidity 

for spore germination. Greenhouses are also more susceptible to outdoor contaminants and environmental factors, especially 

in humid locations. Measures such as opening vents (a contaminant highway when not filtered), running fans, and using 

dehumidifiers or A.C. units are all tactics that can be used to help maintain an optimal environment, not only for growing your 

plants, but - if done correctly - for preventing powdery mildew.

 
Indoor grow rooms, while less susceptible to outside climate and contamination factors, still face distinct challenges in 

managing powdery mildew. The bigger the indoor operation, the more important awareness becomes regarding the 

challenges of acquiring and maintaining uniform temperature and humidity in the entire space.

 
Vapor Pressure Deficit (VPD) is a concept every greenhouse and indoor grower is typically aware of. It is a combination of 

relative humidity and temperature in a single value and a more accurate way to predict plant transpiration and water loss than 

just relative humidity alone. VPD is the difference between how much moisture is in the air and how much moisture the air 

could potentially hold when saturated. A high VPD (usually measured in pounds per square inch or kilopascal) means the air is 

still capable of holding a large amount of water. A low VPD means the air is closer to saturation. When it comes to growing, 

the VPD within plants versus the VPD in the air matters. There is a large gradient between plants that are nearly saturated 

with water and the air, which is what enables plants to transpire and dry out. For starts and younger plants, a lower VPD is 

generally better as it will reduce the drying of young plants (as well as cut down on the misting and watering required). For 

mature plants and finishing, a higher VPD is recommended as denser plants will be able to transpire and cool themselves. Just 

like different plant species have a range of different needs to optimize their growth, different powdery mildew species thrive 

in differing conditions. This means the VPD will need to be maintained differently depending on what you are growing. (Of 

note are tomatoes. When grown with too low of a VPD, the plants become stressed which causes the fruit to crack).

 
In outdoor grows and field crops, plants respond naturally to the variable VPD as long as the plant or strain is appropriate for 

the climate zone. It is thought that this makes the plant healthier and more resistant to powdery mildew and other pests. 

Indoor environments will better serve their crop if they are designed to synthesize these outdoor variable VPD conditions.

Indoor Growing Environment

Indoor Growing Environment: Cannabis and Hemp

Powdery mildew has garnered a lot of attention in the cannabis and hemp industries. The species of powdery mildew that 

infect cannabis and hemp are different organisms that those that affect other common indoor crops, such as tomatoes, 

cucumbers or lettuce. What isn’t known is how many different species of powdery mildew there are that affect cannabis and 

hemp. A 2017 study genetically sequenced infected cannabis plants from the U.S. and Canada. It found that the DNA did not 

match any known powdery mildew sequences to date. 
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Powdery mildew is problematic not only because it can weaken the productivity of a cannabis plant, but if it spreads to the 

buds, they cannot be sold. With the unique consumption methods of cannabis, consumer safety is a huge concern. Some 

people believe contaminated buds can be salvaged for use in concentrates, such as live resin or CO2 oil. But there is not a 

clear consensus regarding the safety of these products when derived from infected buds. Ethanol extraction and CO2 are 

currently thought to be the best way to rid extraction products of powdery mildew. More testing is needed to confirm this and 

consumers are advised to look for dispensaries that list product testing results.  Powdery mildew can become active at any 

time given the right environment, including harvest or the drying process. Cannabis is generally dried and cured slowly to 

bring out the best qualities of the bud. This means the plants will spend a good deal of time open to potential contamination. 

Cannabis is generally best dried slowly at lower temperatures. During the first 72 hours, water loss from the plants is rapid, 

increasing humidity in the air. Keeping the area clean is imperative, as many spores germinate in moist environments with 

temperature ranges between 50-70 degrees Fahrenheit. Controlling temperature, humidity and airflow during drying and 

curing is just as important as it is during the different stages of growing cannabis.

The two primary reasons plants need air is to make food (photosynthesize) and breathe. Just like people, plants will begin to 

suffer in contaminant filled air. Dust, dirt and debris can accumulate on a plants leaves, reducing gas exchange and blocking 

light. Other contaminants are not visible to the naked eye but just as harmful and more challenging to combat. Powdery 

mildew, with spores 1-3 microns in size (unseen by the naked eye), exists as one of the most formidable airborne foes for 

indoor growing environments. Maintaining clean air is a strong preventative step against powdery mildew and other 

contaminants.

 
 
 
 
 
 
 
 
 
 
The design of the E1 Air Filtration unit is based on proven scientific research maintained by the American Society of Heating 

Refrigeration and Air Conditioning Engineers (ASHRAE) and backed by field proven testing. The 2018 ASHRAE Position 

Document on Filtration and Air Cleaning evaluated the most current forms of air filtration or air cleaning devices and 

summarized that, “Filtration technologies, in which particles are removed by attaching them to the media (often called 

mechanical or media filters), have been documented to be capable in many cases of reducing particle concentrations 

substantially, including reductions from levels being above to levels being below the associated regulatory exposure limits for 

reducing health risk set by recognized cognizant authorities.” The E1 is a 2,000 CFM hygienic fan filter unit in an energy 

efficient package proven to knock down contaminant levels (0.3 microns and larger) by 98% within 30 minutes of runtime in a 

2,000 sq. ft. or 20,000 cu. ft. space.  

 
 
 

Clean Air to Combat Powdery Mildew
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How is the E1 Air Filtration unit different than…  

 
Photocatalytic Oxidation: E1 parts will not rapidly degrade (requiring replacement) or be quickly rendered less 

effective via the buildup of dirt and dust. 

Ionic Oxidation: The levels of hydrogen peroxide emitted via devices that offer periodic misting of areas is not at a 

level to provide sufficient or even moderate sanitation results, especially in large areas. The E1 Air Filtration Unit 

captures airborne contaminants. 

REME/PHI Oxidation Chambers: Mold levels need at least 0.5 seconds of full exposure to UV-C lamps at full intensity 

in order to be destroyed. Most airflow through these types of ductwork is too fast, allowing for a percentage of living 

contaminants to return back into the grow or processing environment. The E1 Air Filtration unit captures contaminants 

and allows you to wash and sterilize it inside and out. 

Ozone Generators: The health risks of ozone are well known and it is considered an active pollutant. Great caution 

must be exercised when using these devices. The E1 Air Filtration unit does not emit any harmful substances. 

 
Used in conjunction with the Element Grow E-Guardian system, you can measure contaminants from 0.3 to 40 microns. Many 

monitoring systems stop detection at 25 microns, missing out on potential spikes in pollen and larger mold contaminants. An 

easy to use 10” touch screen monitor simultaneously displays PM2.5, PM10 and PM40 levels with Total Suspended Particles, 

along with temperature and humidity. When any of these measures leave user-defined ranges, audible and visible alarms will 

sound. Along with real-time monitoring and alerting, data stored for up to one year can be downloaded for further analysis.  

Both the E1 and the E-Guardian systems can be cleaned and sanitized, eliminating risks of recontamination of spaces and/or 

future crops. 

They say an ounce of prevention is worth a pound of cure. It would be silly to never change the oil in your car because you can 

fix a blown engine. Contamination can be costly in loss of time and finances and no operation is too big or too small to make 

preventative steps a regular part of their operational conduct. As regulation becomes more stringent in legalized states, 

meeting standards for things like microbial testing becomes a significant challenge. By the time contaminants become visible, 

the plants are well past being able to meet state standards. Remediation of contamination is costly and the yield loss notable. 

That is why prevention stands to not only increases the standard of products for the long term, but also a company’s bottom 

line. Element Grow is passionate about prevention. The E1 Air Filtration unit and Sentry sensor help you do just that.  With a 

focus on prevention through clean environments and advanced warning systems, Element Grow technology can assist growers 

and processors in avoiding the process of remediation.  

 

Conclusion


