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Seedlings of pumpkin variety ‘Gold Challenger’ are routinely used.  Another 
susceptible variety of pumpkin or squash (Cucurbita pepo) should be suitable.  This 
species produces larger cotyledons that others (especially cucumbers and melons).Plants 
are produced in a growth chamber set at 32 C day/night.  At this temperature cotyledons 
will be expanded and ready to use in 7-8 days. Remove first leaf if starts to develop 
before cotyledons are treated. 

Use Petri dishes with 4 sections for testing 3 fungicide doses with non-treated control 
for comparison in the 4th section.  Use 1.5% water agar (technical agar; 7.5 g in 500 ml).  
When pouring, strive to fill each section about 1/3 full (too little the media might dry up 
before the bioassay is complete; too much the disk will be too close to the lid.  When the 
agar has solidified, mark the out side of each section of the bottom dish with an 
abbreviation for the treatment (eg ‘C’ for nontreated control).  If there is a section with 
more or less media than others, use for control.  Label all in same order to facilitate 
putting in disks.    

Treat cotyledons in a fume hood by spraying fungicide solutions using an atomizer 
bottle connected to a compressor operated at 30 psi. 

Allow plants to dry overnight. 
Remove cotyledons from plants and put in plastic bag.  Use plastic gloves when 

handling treated cotyledons.  In a laminar flow hood, remove leaves one at a time and cut 
leaf disks from the cotyledons using a #9 core borer on a cutting board.  A sharp edge on 
the core borer is important to obtain a clean cut (disk lasts better).  Push the core borer 
through the cotyledon, then twist to complete the cut.  Start at the proximal end of the 
cotyledon.  One pumpkin cotyledon typically yields 6 disks, 3 from each side.  If the 
disks stay in the core borer after cutting, do not cut more than 3 before using glass rod to 
push them out as the more present, the harder it can be to push them out, and they can 
become damaged.  Place 6 disks of each dose in a section.  Best to randomly fill multiple 
plates at a time so each plate has disks from different cotyledons and different areas. 

Transfer spores from a culture plate using a disposable glass pipette with a closed tip 
formed by melting it using a flame.  To prepare for transferring, sterilize the end by 
dipping in alcohol, dry with lab tissue.  We use a dissecting microscope to find an area of 
the culture near its edge that has good sporulation and no growth of contaminating fungi.  
Gently touch the pipette tip in a wiping motion to dislodge the spores in the center of 
each disk. 

Incubate the plates at a moderate to cool temperature.  I use a growth chamber set at 
22 C with constant light.  Check routinely for condensation developing on the inside lid 
of the dishes.  I keep them in trays for ease of handling. 

Rate amount of growth on disks after 7 and 10 days (% leaf disk covered).  Also note 
disk condition (green, yellowing, brown, dried up).  When no growth is visible with the 
unaided eye, I look at it with a dissecting microscope to make sure spores are present 
(disk wasn’t missed during inoculation) and to see if there is any mycelial growth.  If 
growth is observed on at least half of the disks with some spore production, the isolate 
being tested is considered to be tolerant of the fungicide dose. 
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Cotyledon leaf on 1.5% water agar (technical agar; 7.5 g in 500 ml).  Concentration 
used routinely for culturing non-obligate pathogens (2%) is too stiff and dry.  Small (65 
mm) Petri dishes are ideal.  Pour agar just to cover bottom of dish, thereby leaving good 
space for the leaf. 

Pumpkin variety ‘Gold Challenger’ is routinely used.  Another susceptible variety of 
pumpkin or squash (Cucurbita pepo) should be suitable.  This species produces larger 
cotyledons that others (especially cucumbers and melons). 

Plants are grown to the cotyledon stage in a growth chamber to obtain leaves free of 
the pathogen and insect pests, especially mites and thrips as they eat powdery mildew 
spores and can annihilate cultures.  Cotyledons will be expanded and ready to use 7 days 
after seeding at 32 C.  Lower temperature can be used (down to about 22 C); plants will 
grow more slowly. Cotyledons can be used when they are not quite fully expanded.  Old 
cotyledons will start yellowing in culture faster.  There is a couple-days window during 
which cotyledons are good.  If the first leaf starts to grow, remove to avoid nutrient loss 
to new growth. 

Cotyledons are removed from the plant and put on the agar in the Petri dish with the 
stem end stuck into the agar.  Use a razor blade to cut cotyledons from the seedling near 
where they are attached, but not so close as to include the bud in the axis because 
branches growing in culture are problematic.  We do this step in a laminar flow hood. We 
cut the main stem so we only have the top of the plant in the lab.  Use a scapula to cut a 
slit in the agar at an angle.  An angled cut is important so that the cotyledon can lie on the 
agar.  Use forceps to push the stem end of the cotyledon into the slit.  If cotyledons are 
too large to fit in the dish, first cut away enough at the distal end so it will fit.  

To transfer spores from an old culture to a new one, we use a disposable glass pipette 
with a closed tip formed by melting it using a Bunsen burner flame.  To prepare for 
transferring, sterilize the end by dipping in alcohol, dry with lab tissue.  We use a 
dissecting microscope to find an area of the culture near its edge that has good 
sporulation and no growth of contaminating fungi.  We transfer a few spores to three 
spots on each cotyledon for maintaining cultures, many more spots when rearing 
inoculum for assays. 

Keep cultures under light in a dry location.  Do not seal the plates.  When humid, 
contaminating fungi are more likely to grow on the cultures.  Cotyledons keep better at 
moderate to cool room temperature.  I find best a growth chamber set at 22 C day/night 
with constant fluorescent light.  With constant conditions condensation is less likely to 
occur in petri dishes.  I check the dishes routinely and wipe out any condensation that has 
developed on the inside of the lid.  I keep small dehumidifiers in the chamber.  Second 
best location for incubating cultures is on a shelving unit with lights in a laboratory room 
(we set up an inexpensive metal unit with three 15-in aquarium lights for each shelf).  We 
run a dehumidifier and room air conditioner as needed to keep humidity low and 
temperature cool (spring to fall).  Closed incubators tend to be too humid; we had trouble 
with cultures in ours because condensation droplets would more routinely form on the 
inside of the Petri dish lid than the other places.   


