
Inefficient use of water is economically and environmentally challenging to the PNW nursery industry. It is 
extremely difficult to optimize irrigation scheduling in field-grown nursery crops because of the diversity of 
plant species within unknown tolerances to water availability. Plant hydraulics is widely used in ecological 
systems but has received limited attention in nursery production systems.  At the North Willamette Research 
and Extension Center (NWREC), Sadie Keller (OSU, Graduate Student), and Drs. Lloyd Nackley (OSU, Nursery 
Production), Carolyn Scagel (USDA, Plant Physiology), and Rebecca Sheridan (Weyerhauser) are studying the 
hydraulic responses of Red Maple (Acer rubrum ‘Franksred’) and Red Oak (Quercus rubra) to water stress 

(Figure 1).  
 

 
 
 

First, the basic hydraulic function of 
each species is evaluated in a lab (Figure 

2). This indicated that while the Oak maximum conductivity is higher, 
when conductivity decreases (due to drought induced embolisms) it is 
still capable of conducting water at a similar level of the maples.  
We are currently evaluating how laboratory stem hydraulics thresholds of 
these species relate to field performance under different irrigation regimes (Figures 3&4). Our field study has 
shown that the Red Oaks do not decrease their stomatal conductance in response to declining soil moisture 
which prevents carbon starvation but can also increase probability for cavitation. Unlike the Oaks, the Red 
Maples seem to decrease their stomatal conductance in response to declining soil moisture to prevent hy-
draulic failure from cavitation. Our next goal is to create percent loss curves (percent loss of xylem conductivi-
ty) using hydraulic physiology methods by artificially imposing pressure on stem segments to imitate drought 
stress. This will give us a better idea of how vulnerable these species are to drought induced embolism and 
cavitation and provide guidance for nursery irrigation practices.  

Pacific West Area – Horticultural Crops Research Unit 

Corvallis, OR  

Applying Plant Hydraulic Physiology Methods to Inform Irrigation 
in Oregon Field-Grown Nurseries 

Sadie Keller, Lloyd Nackley, Carolyn F. Scagel, and Rebecca Sheridan  Questions? Email Carolyn at carolyn.scagel@usda.gov 

Figure 1. Red maples and Red oaks at the North 
Willamette Research and Extension Center. 

Figure 2. Hydraulic Conductivity Apparatus used 
to measure stem hydraulic conductivity. Courtesy 
of Dr. Rebecca Sheridan.  

Figure 3 (left). Taking stem water potential and stomatal conductance measurements with a pressure chamber (left, PMS Instruments, Albany, Oregon)  

Figure 4 (center). A LI-600 Porometer/Fluorometer (right; LI-COR Environmental, Lincoln, NE). 

Figure 5 (right). Sadie Keller and Lloyd Nackley presenting Stem Hydraulics Research at ASHS Conference July 2022.  
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