




chlorosis, abscission, and epinasty (Table 1). Ageratum, dahlia, French marigold, tomato, and 
salvia exhibited epinasty, or the downward curvature of the leaf petiole. The most severe 
epinastic response at the lowest ethylene concentrations was observed in tomato (Figure 3). 
Marigold, which is often considered to be an ethylene insensitive crop, showed mild symptoms 
of leaf epinasty, but all plants had completely recovered by the 1 day observation (Edelman et 
al., 2014). Extensive leaf abscission was observed in portulaca and moderate leaf yellowing was 
observed in alyssum. The most severe symptom in mature plants was used to determine its 
ethylene sensitivity classification, so that ethylene sensitivity responses in seedlings could be 
compared to mature plants. 

Figure 3. Epinasty in 

tomato ‘Tumbler’ treated 

with different 
concentrations of ethylene 

for 24 hours. 

For 14 of the 18 species, ethylene sensitivity in seedlings was similar to that in mature plants. 
The most striking differences were observed in lobelia, salvia, viola, and pansy. The hypocotyl 
elongation screen showed that lobelia and salvia seedlings had low sensitivity to ethylene, 
while mature plant screens indicated high sensitivity. Both viola and pansy had the opposite 
response, with high responses at the seedling stage and very low responses to ethylene at the 
mature plant stage. 

CONCLUSION 
Ethylene responsiveness or sensitivity is affected by developmental stage. Seedlings or young 
plant responses may, therefore, not be a reliable means of predicting mature plant sensitivity. 
In species where the responses have been shown to be similar between seedlings and mature 
plants, the seedling hypocotyl elongation assay may be a useful tool for evaluating differences 
in ethylene sensitivity between cultivars. 

IMPACT TO THE INDUSTRY 
It is important for floriculture producers, retailers, and plant breeders to know which plants are 
sensitive to ethylene. This information can be used by producers to identify the cultivars that 
will withstand long-‐distance shipping and have the longest shelf life. They can also determine 
which plants will benefit from treatment with ethylene inhibitors like 1-‐methylcyclopropene (1-‐
MCP). Plant breeders could use a rapid seedling screen to determine the ethylene sensitivity of 
new plant introductions and to identify less sensitive germplasm for breeding. 
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