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Increasing Success with Tissue 
Culture Acclimation
Plant acclimation is a crucial step in preventing plant loss 
when propagating tissue culture plants. 

Photo 1. Plants produced by tissue culture in agar gel. (Photo: Isabella Violante, Walters Gardens)

Plants are propagated by tissue culture (Photo 1) for several reasons. 
Tissue culture allows for rapidly producing large numbers of clones that 
are disease- and virus-free, in a sterile, controlled environment. 
Sometimes tissue culture is used to multiply plants that are difficult to 
propagate by vegetative cuttings or other means. Tissue culture-
produced plants are grown in a highly controlled environment under low 
light conditions during the laboratory phase (Photo 2). Growers who 
plant tissue culture-derived plantlets into trays for root development may 
see a high percentage of shrinkage (crop losses, Photo 3), because the 
greenhouse environment is relatively harsh compared with laboratory 
conditions.
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Photo 3. Plant losses of tissue culture plants are common in 
greenhouses if stressful conditions during acclimation (the initial 
rooting stage). (Photo: Paul Fisher, UF/IFAS) 

Photo 2. Low light conditions are provided in a tissue culture 
laboratory (Photo: Paul Fisher, UF/IFAS)

Photo 4 and 5. These vertical indoor propagation chambers have either LED side- or top-lighting and fogging systems to 
maintain a high relative humidity. (Photos: Heidi Lindberg) 

Therefore, to increase success with tissue culture 
plants as they transition from the laboratory into the 
greenhouse, growers should add an acclimation 
step where the microclimate is less harsh prior to 
the final growing environment. Acclimation growing 
conditions should include moist but not saturated 
substrate, high humidity, low light levels (~100 
µmol/m2/s of light intensity, with a daily light integral 
of 5 mol/m2/d), low air speeds, and warm 
temperatures (74-78 °F).

There are two methods to acclimate tissue culture 
plantlets and create this microclimate: either in a 
sole-source electric lighting growth chamber 
(vertical indoor propagation, “VIP”) or in the 
greenhouse. Some large propagators who have 
incurred high levels of loss in the greenhouse have 
adapted seed germination chambers by installing 
LED lights, to create VIP rooms for these tender 
plants (Photo 4, 5). VIP chambers have either LED 
side- or top-lighting and fogging systems to 
maintain a high relative humidity. The light levels 
are low (70 to 100 µmol/m2/s) but usually run 24 
hours under constant temperature and humidity 
conditions that only require irrigation 2-4 times per 
day.

Growers can also create a microclimate more 
suitable to acclimation within their greenhouse by 
tenting with remay cloth and providing shade 
(Photo 6). The plants under the remay cloth are 
darker, cooler, and with higher humidity, which 
reduces plant stress during the sensitive 
acclimation phase (Photo 7). 
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After plants have been acclimated the final step is 
hardening off. During the hardening off stage, 
plants should be kept more dry, grown under 10+ 
mol/m2/d, relative humidity of 50-70%, and air 
temperatures of 60-72 °F depending on plant 
species. The greenhouse environment should also 
provide air movement in the canopy to prevent 
plant disease and increase nutrient and water 
uptake.

Plant acclimation is a crucial step in preventing 
plant loss when propagating tissue culture plants. 
Implementing these practices will increase the 
success rate and profit margin for growers. 
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Photo 6. Remay tenting of crops to reduce light level and plant temperature, and increase humidity in the greenhouse. (Photo: Paul 
Fisher, UF/IFAS) 

Photo 7. A thermal image shows the cooler plant 
temperatures under a remay tent compared with the rest 
of the greenhouse (Photo: Paul Fisher, UF/IFAS)
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Cooperating Universities

In cooperation with our local and state greenhouse 
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