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Title: The Effects of Humidity and Temperature Changes on the Response to Storage Response, the
Hygroscopic Equilibrium Curve, and the Quality of Stored Black Bean (Phaseolus vulgaris L.) Seeds

Abstract:

Seed storage protects seeds under controlled environmental conditions that maintain seed viability for a long
time. The most important factors affecting seed quality during storage are temperature, relative humidity,
and seed moisture. In order to study the effects of temperatures, seed moisture, and storage duration on the
deterioration and viability of Phaseolus vulgaris L. seeds, a factorial experiment based on a completely
randomized design (CRD) was conducted in the Seed Laboratory of Ferdowsi University of Mashhad in
2019-2020. Experimental factors consisted of storage temperature at five levels (5, 15, 25, 35, and 45°C),
seed moisture content at four levels (9, 13, 17, and 21%), and storage duration at the four levels (30, 103,
163, and 223 days). After each sampling, germination characteristics were measured. Analysis of variance
showed that all single, double, and triple effects of experimental factors, including storage temperature, seed
moisture content, and storage duration, were significant (P<0.01 and 0.05) on germination characteristics,
including germination percentage and rate. The minimum seed quality loss detected at the deterioration level
was related to %9 moisture content at 5°C. That was for the whole period of storage. Also, an experiment
to draw hygroscopic curves or adsorption isotherm curves, which are important in studying the moisture
exchange of seeds with the environment and can be used to reduce damage to seeds during the germination
period, the process of drying the seeds, and more importantly, for proper storage, was conducted. The static
gravimetric method determined the equilibrium moisture of black bean seeds at (15, 25, 35, and 45°C) in
the relative humidity range of 0.11 to 0.85. The results showed that the amount of equilibrium moisture
increased at a constant temperature with increasing relative humidity. This increase was more severe at
higher relative humidity. As the temperature rises, the equilibrium moisture of black bean seeds decreases.
Equilibrium moisture showed the highest value at 15°C, and equilibrium moisture was lower at 45°C.

Keywords: Black bean, Adsorption isotherms, Equilibrium moisture, Relative humidity, Seed deterioration,
Storage.
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