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Figure 1.  Radish plants and six flow-through chambers used for radish sensitivity 

characterization and both ethylene-PPF interaction trials. The front-center polycarbonate 

chamber has been removed for the photo.  Blended-gas supply lines feed into the top of 

chamber directly in front of the fan. Photo has been color corrected to remove orange cast 

of HPS lamps.  Reflective surface in back of image creates illusion of more than six 

chambers.  
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Figure 2. Pea plants growing in 12-chamber greenhouse system.  

Each chamber was individually controlled for temperature and 

flow-through air/ethylene mix.  PPF was equalized in each chamber 

with window screen. Each row was treated as a block (North or 

South) in a randomized complete block experiment design. There 

was no block effect in the final data. Photo has been color corrected. 
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Radish Pea 

Figure 3. Time course of ethylene effect on radish and pea size measured in pixels. Data points in the 

graph are from individual chambers in replicate trials. The equation for a sigmoid growth curve was 

used to fit regression lines to the data (r
2 

≥0.95 for all lines). The inset shows pixel data from days 3 

and 10 post emergence for radish (regression lines are identical despite chamber variance) and days 8 

and 15 post emergence for pea as a percent of control. 160 ppb reduced radish plant size by 40% 

whereas 20 ppb reduced pea growth by a similar amount.   Canopy closure past day 10 for radishes 

and day 15 for pea prohibited further analysis via digital imaging. Subsequent harvest data was highly 

correlated with pixel data.   
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Figure 4. Ethylene sensitivity of vegetative and reproductive crop plants. Vegetative 

crops are less sensitive to elevated ethylene than reproductive crops. Radish plants were 

less sensitive than lettuce or mustard. Pea plants were one of the most sensitive crops 

tested. Dotted reference lines indicate a 10% loss in potential yield.  Except for pea and 

radish data, all data are modified from Klassen and Bugbee (2004).   
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Pea 

Figure 5. Effect of ethylene on pea harvest index. 

Harvest index decreased as ethylene increased in all 

chambers above 20 ppb, indicating a decrease in 

carbon partitioning to reproductive structures. Seed 

set was zero at 120 ppb for one of the chambers. 

Regression line is a 2 parameter exponential decay 

with r
2
 = 0.75.  
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Figure 6. Radish plants from the first ethylene sensitivity–light interaction trial. Increased 

light levels did not alter sensitivity to ethylene.  
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Figure 7. Pea plants from the first ethylene sensitivity–light interaction trial. Increased light 

levels did not alter sensitivity to ethylene.  
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Figure 8.  Effect of PPF on radish root and shoot 

fresh mass and pea shoot dry mass. Demonstrated 

by nearly horizontal linear regression lines, 

increased PPF did not alter ethylene sensitivity (r
2
 < 

0.42 for all lines). Shoot dry mass from pea plants 

grown at 50 ppb ethylene was 58 to 60% of control. 

Radish root and shoot fresh mass from plants grown 

at 200 ppb ethylene were 35 to 45% of control.  


