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plant & environmental monitoring.



Water movement in plants  

× Natural systems move matter across 
gradients:
Å Solutes (Concentration)
Å Height
Å Pressure

× Plants move water across a water 
potential gradient (ʌ)

Water moves from 
high (soils) to 
low (leaves) 

water potential



What is water potential (ʌ)?

× Integrated measurement of plant response to the environment

× Consider it to be equivalent to the blood pressure of a plant

Solar radiation

Soil nutrients

Humidity

Soil moisture

Temperature

ʌ



What is water potential (ʌ)?

Total plant water potential is defined as:

ʌ Ґ ʌp + ʌs + ʌm + ʌg

ʌp = Turgor Pressure

ʌs= Osmotic Potential

ʌm = Matric Potential

ʌg= Gravity Potential



To measure plant water potential... 

Pressure chamber (bomb) In situPsychrometers



In Situ Psychrometer vs. Pressure chamber?

Dixon et al, (1984)

Pressure chamber

In Situ Psychrometer



Strong relationship between two instruments

Dixon et al, (1984)

In Situ Psychrometer

Pressure chamber

After correction for 
sample temperature



PSY1 Leaf Psychrometer



PSY1 Data Logger

× Standalone data loggingsystem

× High precision 24-bit ADCcircuit

× Internal micro SD card storage up to 64 GB

× Wireless (RF signal) and USB capabilities 
up to 250 line of sight

× Dynamic smart charging circuit using solar panels 
or DCpower

× Rugged and water proof enclosure for all 
external environmentconditions



PSY1 Data Logger

× Wirelesscommunication

× High temporal data collection 
(every 10 minutes)

× In Situ plant water potential measurements 
(leaf andstem)

StemPsychrometer

LeafPsychrometer



Leaf Psychrometer Applications

Capsicum Poplar Wheat

Leaf psychrometers have been testedon

Corn



Leaf Psychrometer Installation

1. Select flat leaf surface for leafpsychrometer 2. Position leaf into the slot of the clamp

3. Select sandpaper grit based on 
thickness of leafcuticle

4. Apply water on cuticle remover forlubrication

400 600 800


