
 

Incidence of Boron Deficiency in Bedding Plants Caused by Drought 
Stress or Abscisic Acid Application 
 

Growers have reported boron (B) deficiency in 
pansy (Viola x wittrockiana) plug production, specifically 
in plugs grown in the high heat and humidity conditions 
of summer.  Past studies have reported that moisture 
levels affect B availability more than any other 
micronutrient.  Though drought stress is not common in 
greenhouse production, the small volume of soil in a 
plug tray may be susceptible to surface drying that 
restricts the movement of B into a plant.  The objectives 
of these experiments were to investigate how single or 
repeated water stress and the application of abscisic 
acid (ABA) affect B concentrations in pansy seedling 
tissue. 

‘Dynamite Yellow’ pansy seeds were sown in 
288-plug trays cut into 6x6 cell flats.  In Experiment 1, 
plants were exposed to water stress at 10 or 20 days 
after sowing (DAS) or after every irrigation by letting the 
substrate dry out to 40, 30, or 20% container capacity 
(CC).  In Experiment 2, ABA was applied as either a 
drench or foliar spray in concentrations of 150 or 300 mg 
L

-1
 at 10 or 20 DAS.  Tissue samples were harvested at 

33 DAS for both experiments and analyzed for nutrient 
content via inductively coupled plasma-optical emission 
spectroscopy.  Transpiration was quantified 
gravimetrically for both experiments 3/wk, and the area 
of the plant canopy was calculated using digital 
photography and PixelCounter 1.0 software. 

Plants allowed to dry to 20 or 30% CC on 10 
DAS, to 20% CC on 20 DAS, or to 20 or 30% CC 
continuously lost significantly less water due to 
transpiration (Table 1).   

 
 
 
 
 
 
 
 

 
 

All treatments yielded B tissue concentrations 
above those determined to cause deficiency symptoms.  
In Experiment 2, ABA applied as a 300 mg L

-1
 drench or 

a 150 or 300 mg L
-1

 foliar spray caused a significant 
decline in water loss due to transpiration (Table 2).  
When applied 20 DAS, only the foliar sprays lost 
significantly less water due to transpiration.  B tissue 
concentrations were above deficiency levels, but 
concentrations from all treatments were significantly 
lower than the untreated control. 
 Drought conditions did not affect the amount of 
water loss due to transpiration, but did affect 
transpiration per leaf area.  Reduced transpiration and 
transpiration/leaf area ratios, as shown with ABA 
application, may be responsible for the B deficiency 
observed in pansy production. 

 
 
 
 

 
   

Table 1. Boron concentration of ‘Dynamite Yellow’ pansy 

shoots, water loss (ml per rep.) due to transpiration (average 

of 10 d), and transpiration/area of canopy (ml cm
-2

) from 

plants 33 DAS allowed to dry to 40, 30 or 20% container 

capacity (CC); treatments were imposed at 10 or 20 DAS or 

on a continual basis and transpiration values are averages of 

10 days. 

Table 2. Nutrient concentration of ‘Dynamite Yellow’ pansy 

shoots, water loss (ml per rep.) due to transpiration (average 

of 11 d), and transpiration/area of canopy (ml cm
-2

) from 

plants 33 DAS treated with abscisic acid as a drench (150 or 

300 mg 
L-1

) or a foliar spray (150 or 300 mg L
-1

) 10 or 20 

DAS; transpiration values are averages of 11days. 

For more information, contact: Brian Krug, 
brian.krug@unh.edu, University of New 
Hampshire, Cooperative Extension, 
Spaulding Hall, 38 Academic Way, Durham, 
NH 03824 
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