
Why the need to measure water activity? 

Genetics and the environment 

The role of water activity 

in the health of forests 

the tree, namely the soil, light, 

temperature and moisture,  

have to be also taken into ac-

count.  

This knowledge is used to 

gather, analyse and conserve 

seeds which can be used to 

reforest damaged zones or to 

revitalize selected areas. Thus 

helping forests against the 

environmental stresses that 

affect reproduction, growth 

and productivity of forest trees 

as well as the survival of its 

ecosystems.  

When we think about forest 

conservation, one of the first 

thoughts that come to mind is 

avoiding damage. Such as the 

damage caused by roads, 

electrical lines, mines or litter-

ing. However, forests must 

also cope with natural issues 

such as fire, disease, invasive 

species and warming tempera-

tures.  

A way to help forests be more 

sustainable is trying to exploit 

their natural potential, so they 

can grow fully in difficult condi-

tions. In this regard, govern-

mental as well as privately held 

institutions around the world 

run programs for the protection 

of the genetic health of forest 

trees species. By studying the 

genetics of forest trees, it can 

be determined which ones are 

more resistant to changes in 

weather conditions, certain 

diseases or  plagues.  

Just as genes help to deter-

mine tree characteristics such 

as height and disease re-

sistance, the environment of 

Why the nee d to measu re hu midi ty? 

The moisture content of the 

seed affects to the type of 

treatment it could need. Mois-

ture is related to its degree of 

maturity and it is crucial for the 

longevity in storage.  

The storage conditions play a 

vital role in maintaining the 

moisture content of the seeds 

since depending on the tem-

perature and humidity of the 

storage environment, the 

seeds will loose water to the 

air or absorb it, until reaching 

the equilibrium with the air.  

In the past, the method to cal-

culate seed moisture consist-

ed in weighing the seeds, dry-

ing them in an oven for several 

hours and weighing them 

again to measure the weight 

difference. The issue with this 

way of measuring the seed 

moisture is that the high tem-

peratures required to dry the 

seeds would harm its germina-

tion capabilities.  

Water activity measurement 

(aw) or in other words, the 

equilibrium of Relative Humidi-

ty (eRH), is a non-destructive 

method widely used in the 

seed industry for moisture 

management. 

Application note: N°F066 

Facts & figures: 

Only in the British Columbia 

in Canada there is an aver-

age of more than 200 millions 

seedlings requested for 

reforestation. 

Seeds may be viable for 

hundreds and even 

thousands of years. The 

oldest seed that has grown 

into a plant was a Judean 

date palm seed about 2,000 

years old. 
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Humidity and temperature 

probes: 

HC2-AW 

5...50°C, 

0…1aw, 

Large thermal mass, 

±0.008aw and ±0.1K… 

HC2-AW-USB 

Same as HC2-AW but with 

direct connection to PC. 

HC2-P05 

Insertion probe, 

-40...85°C, 

0…1aw, 

Ø5mm x 200mm, 

±0.015aw and ±0.3K… 

HC2-HP28 

HC2-HP50 

Insertion probe, 

40...85°C, 

0…1aw, 

Ø10mm x 280 or 500mm, 

±0.008aw and ±0.1K… 

Laboratory display units: 

HygroLab C1 

4 probe connections, 

Data logging, 

Display,  

Ethernet & USB connection, 

AwE and AwQuick, 

Buzzer... 

HP23-AW-A 

Hand held device, 

2 probe connections, 

Data logging, 

Display,  

AwE & AwQuick 

Buzzer…  

 

 

 

 

 

 

 

Accessories: 

Sample holders 

WP-14-S, 14mm depth, 

WP-40, 40mm depth. 
 

Disposable sample 

containers 

PS-14, containers for WP-14-

S, 

PS-40, containers for WP-40 

Clamp sealing mecha-

nism: 

AW-KHS, sealing clamp 

SCS humidity stand-

ards 

EAxx-SCS, unsaturated salt 

solutions, 

Different humidity values availa-

ble: 0, 5, 10, 11, 20, 35, 50, 60, 

65, 75, 80 and 95%... 

Water activity sets: 

Various sets are available, please 

contact us for more details. 

Leak proof measurement 

chamber: closed system. 

Volume ratio: air/product. 

The volume of air must be 

kept to a minimum: a small 

air volume reaches equilibri-

um with the sample faster 

than a large air volume 

Temperature homogeneity: 

any temperature difference 

between the sensor, the 

chamber and the sample will 

result in significant errors. 

The higher the aw value the 

greater the error will be (a 

0.8aw at 25°C with a 1°C 

temperature difference can 

result in an error of 0.05aw). 

Constant temperature needs 

to be kept. 

Equilibrium time: in order 

to read the correct water 

activity value, equilibrium 

needs to be reached! The 

higher the aw the longer it 

takes! 

Calibration of the sensor: 

using traceable humidity 

standards.  

Water activity or equilibrium 

relative humidity is usually 

defined as the percent rela-

tive humidity generated in 

equilibrium with the product 

sample in a closed system at 

constant temperature. 

ERH = 100 x aw 

Therefore, aw can be meas-

ured with a relative humidity 

sensor provided that the 

conditions specified in the 

above definition are fulfilled. 

Practical conditions for 

measuring water activity: 

Rotronic products: 

What solutions can Rotronic offer? 

HP23-AW-A with the HC2-AW and  

HC2-P05 

AW-KHS sealing clamp 

HygroLab C1 

HC2-P05 HC2-HP28 or HC2-HP50 

AW1-SET-40 

WP-14-S 

WP-14-S 



How Rotronic measures water 

activity: 

With the Rotronic product range, 

there are two different ways to meas-

ure water activity: AwE and 

AwQuick. 

AwE mode: the natural equilibra-

tion of the product is measured and 

the measurement process is auto-

matically stopped once equilibrium is 

reached. With most products, natural 

equilibrium requires from 45 to 90 

minutes.  

AwQuick mode: this mode reduc-

es the time required to measure wa-

ter activity to a few minutes, usually 

with almost the same accuracy as 

the AwE mode. 

 

Water activity measurement re-

ports: 

Combined with the Rotronic HW4 

software, it is possible to automati-

cally generate a report as soon as 

the measurement is finished. 

Rotronic water activity sets: 

Rotronic offers different sets, offering 

a complete solution for everyone 

needing to measure water activity. 

The sets often contain, a display 

units, a aw measurement device, a 

sample holder and disposable con-

tainers as well as Rotronic humidity 

standards for the calibration of the 

measurement device. 

Accuracy and long term stability: 

Choosing Rotronic gives you the 

best accuracy on the market. 

Customer benefits: 

This helps carrying out fast and ef-

fective water activity measurements. 

With a long term stability of under 

0.001aw, the measurement devices 

will not need much taking care of! 

This being said, we would recom-

mend frequent spot checks in-

between calibrations.  

Calibration and adjustment: 

Calibration and adjustment is very 

easy within the Rotronic product 

range. As the communication is digi-

tal, the whole calibration procedure 

can be done via a PC, or directly 

from the display unit (HP23-AW-A or 

the HygroLab C1) with the help of 

the Rotronic humidity standards. 

Rotronic can also offer a factory cali-

bration (certified or not). 


