
     
       
     
    

Masters Student Needed ASAP! 
Graduate Research Assistant Stipend 
Research Topic: Pecan Orchard Irrigation Management 
Start this summer 
Contact: rjheerem@nmsu.edu or 575--646--2921 

mailto:rjheerem@nmsu.edu


   
    

 
  
   

Measuring 
Midday Stem Water Potential 
With a Pressure Chamber 

RichardHeerema 
Extension PecanSpecialist 
New Mexico StateUniversity 



      

   
  

 
 
   
   

  

Scientific Irrigation Scheduling Options 
hVp://weather.nmsu.ed 

Estimated Evapotranspiration 
• Real time:From weather station 
data 

• Long--term historic 
weather averages 

Soil Moisture Monitoring 
• Tensiometers 
• Electrical Resistance Blocks 
• Dielectric Methods 

Source:Muños--Carpena,2004(UF/IF 

http:hVp://weather.nmsu.ed


      
   

        
      
 

Scientific Irrigation Scheduling Options 
Or…You can ask the plant! 
Plant--Based Techniques: 
• Leaf or Stem Water Poten1al gives
you the physiological water status of
the tree. How thirsty is the tree? 
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Principle Behind “Water Potential” 
Water always moves down a water potential gradient. 
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Air: 
--75 MPa 

Leaf: 
--1.5 MPa 

Trunk: 
--1.2 MPa 

Root: 
--1.0 MPa 
Soil: 
--0.5 MPa 

Dry air and high temperatures  
decrease the poten1al of the  
atmosphere 

A tension is present in the 
water--conducting xylem 
vessels. 

Drying soil and salts in soildecrease  
the water potential ofthe soil. 



 

The Scholander Pressure Chamber 
aka The “Pressure Bomb” 

The Units: 
Megapascal= 
10 bars = 
145 lb/sq. in 

Source: hVp://fruitsandnuts.ucdavis.edu/pressure_chamber/ 

http:lb/sq.in


hVp://pm
sinstrum

ent.com
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Different ways to measure plant water 
potential 

Leaf Water Potential 

Predawn Leaf 
Water Potential 

Shaded Leaf 
Water Potential 

Midday Stem Water
Potential 

Source:Storey,1997. 



        
   

  

     
 

    
   

What leaf should we measure? 
As much as possible, sample the
leaves from the lower, shaded part
of the canopy– near to the trunk. 

Sample mature, healthy, 
undamaged leaves. 
• don’t damage the leaves when 
you’re bagging them! 



      When should midday stem water potential 
be measured? 

  

    
   

 

StemWater Potential (Pecan) 
Most stable NOON to 4PM. 

Leaf Water Potential (Pecan) Debet al,2012 



  Midday Stem Water Potential 

  

 

 

Fully Watered (Pecan) 

Time to Irrigate  
(Pecan) 

HighStress (Pecan) 

Potter et al,2012 



Water Status of 
Flood-‐Irrigated Pecan Trees 
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Questions? 

hVp://pm
sinstrum

ent.com
/ 

http:hVp://pmsinstrument.com


  Midday Stem Water Potential 

Source: hVp://ceglenn.ucdavis.edu/files/44593.pdf 



  

   
     
 

Plant Moisture Stress 
PMS Instrument Company) 
Model 615 $3000 
Model 600 $2500 + 260 
Pump--up $1545 




