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Table 1. The equilibrium relative humidity as a function of glycerol concentration under different

temperatures (Sun, 2002).

Giliten slalos ;3 (1) (o Cushs,

Relative humidity (%) at various temperatures W fsft o t
35°C  30°C  25°C  20°C 15°C 10°C 5°C cleht pereent
983 983 983 982 982 98.1 98.1 10
97.9 97.9 97.8 97.8 98.7 98.7 98.6 12
97.5 97.4 97.4 97.3 97.2 97.2 97.1 14
97.0 96.9 96.9 96.8 96.7 96.6 96.6 16
96.4 96.4 96.3 96.2 96.1 96.1 96.0 18
95.9 95.8 95.7 95.6 95.5 95.5 95.4 20
94.6 94.5 94.4 94.3 94.2 94.1 94.0 24
93.2 93.1 93.0 92.9 92.8 92.6 92.5 28
91.7 91.5 91.4 913 91.1 91.0 90.8 32
89.9 89.7 89.6 89.4 89.3 89.1 88.9 36
87.9 87.7 87.6 87.4 87.2 87.0 86.8 40
85.7 85.5 853 85.1 84.9 84.7 84.5 44
83.3 83.1 82.9 82.7 82.5 822 82.0 48
80.6 80.4 80.2 80.0 79.7 795 79.2 52
777 77.4 772 77.0 76.7 76.5 76.2 56
743 74.1 73.8 73.6 733 73.0 72.8 60
70.6 70.4 70.1 69.6 69.6 69.3 69.0 64
66.6 66.3 66.1 65.8 65.5 65.2 64.9 68
62.1 61.8 61.5 61.2 60.9 60.6 60.3 )
57.1 56.8 56.5 56.2 559 55.6 55 76
51.4 51.1 50.8 50.5 50.2 49.8 495 80
45.0 44.7 44.4 44.0 43.7 43.4 43.0 84
375 372 36.9 36.5 36.2 359 355 88

(Vo) s 5 (5,06 p ST il slabes [0 S gal gl Giliee lacdale b Joles o (cd Cugb, ¥ Jga

Table 2. The equilibrium relative humidity as a function of sulfuric acid concentration under different

temperatures (Akram-Ghaderi et al., 2010).

Weight percent of HaSO4 G gl gmvsnl S39 o yo

100 80 60 40 20 Temperature (°C) L
1.0 3.88 15.8 56.6 87.4 10
1.0 4.76 16.3 56.7 87.7 20
1.0 5.75 17.0 56.6 87.5 30
1.0 6.88 17.8 57.5 86.6 40
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Fig. 1. The moisture content of 'Dk-xpower' seeds in equilibrium with different relative humidities. A

represents the fitting of the D’ Arcy-Watt equation to seed moisture content data (based on dry weight) versus
relative humidity at all tested temperatures; and b, ¢ and d are related to 10, 20 and 30 °C temperatures,

respectively.
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the fitting of the D’ Arcy-Watt equation to seed moisture content data (based on dry weight) versus relative
humidity at all tested temperatures; and b, ¢ and d are related to 10, 20 and 30 °C temperatures, respectively.
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Fig. 3. The moisture content of 'Hayola50' seeds in equilibrium with different relative humidities. A
represents the fitting of the D’ Arcy-Watt equation to seed moisture content data (based on dry weight) versus
relative humidity at all tested temperatures; and b, ¢ and d are related to 10, 20 and 30 °C temperatures,

respectively.
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Table 3. The equilibrium seed moisture content percentage (based on dry weight) of canola cultivars as a
function of relative humidity under different temperatures.
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Extended Abstract

Introduction: Seeds, like other materials, are hygroscopic and exchange moisture with their
surroundings. The changes in the moisture of seeds during storage depend on their hygroscopic nature and
this feature plays an important role in determining the seed quality and longevity. Furthermore, studying the
hygroscopic characteristics if seeds can be useful in seed storage studies as well as in commercial
applications such as drying and seeds processing. Therefore, in this study, the relationship between seed
moisture content and relative humidity in seed of rapeseed cultivars was studied.

Material and Methods: In this study, the relationship between the ambient relative humidity and seed
moisture content of three rapeseed cultivars at 10, 20 and 30 °C was investigated using hygroscopic
equilibrium curves. Therefore, water desorption and absorption curves were studied separately. Water
absorption and desorption curves were obtained by drying the seeds at 1% relative humidity and seed
hydration at 100% relative humidity, respectively, followed by transferring the seeds to different relative
humidities at different temperatures and finally determining the equilibrium moisture content of the seeds. It
should be noted that glycerol and sulfuric acid solutions were used to creation different relative humidity.
Finally, the relationship between seeds moisture content against the relative humidity was quantified by
fitting the D’ Arcy-Watt equation.

Results: The results indicated that the seeds moisture content varied in cultivars and temperatures at
different relative humidities. Also, there was a difference between water desorption and absorption curves in
all cultivars and temperatures; desorption curves were generally higher than water absorption curves. The
greatest difference among the cultivars regarding seed moisture content was observed at 100% relative
humidity, and this difference was less severe at lower relative humidities. Also, the highest seed moisture
content of rapeseed cultivars was observed at 20 °C and 100% relative humidity, and the lowest seed
moisture content was recorded at 30 °C and 1% relative humidity.

Conclusions: According to the results, it was found that the relationship between seed moisture content
and relative humidity followed a sigmoidal function, and this relationship would also vary depending on
cultivar and temperature. There was also a difference between the adsorption and desorption curves, which is
called "hysteresis", and showed that the seed moisture content at a constant relative humidity was generally
higher in the state of dehydration compared with that in the state of hydration. Due to this event, desorption
curve is situated higher than the absorption curve.

Keywords: Water absorption, Water desorption, Hysteresis, Seed storage, Moisture changes modeling

Highlights:
1- Response to hygroscopic equilibrium curves in seeds of different rapeseed cultivars was compared.
2-  Sulfuric acid and glycerol solutions were used to create different relative humidity.
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