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Figure 1. Changes in the area of triangle (Cumulative hydrotime) over germination time in Zataria
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Table 1. Parameter estimates for the germination of Zataria multiflora seed affected by water
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Abstract

Understanding the moisture requirements of seed germination is essential for predicting ecological
distribution and for the domestication and cultivation of medicinal plant species. In this study,
germination of Shirazi thyme (Zataria multiflora) seeds was evaluated under different osmotic potential
levels (0, —0.2, —0.4, —0.6, —0.8, and —1 MPa), and germination was recorded daily for 21 days. The
Triangle Area Model (TAM) was used to estimate hydrotime parameters. Subsequently, the Weibull
model was fitted to the hydrotime data to predict cumulative germination. Bradford’s hydrotime model
was also applied to predict cumulative germination and to compare its performance with that of TAM.
Based on the model evaluation results, the TAM model, with a coefficient of determination (R?) 0 0.92,
a Root Mean Square Error (RMSE) of 0.11, and an Akaike Information Criterion (AIC) of -3317,
demonstrated higher efficiency and accuracy in predicting the seed germination of Zataria multiflora
compared to the Bradford model, which had an R? 0of 0.90, an RMSE of 0.14, and an AIC of -3047. The
parameter estimates of the TAM model indicated a maximum germination percentage of 81%, a base
water potential of -0.81 MPa, and an optimal water potential of 0.0003 MPa. In contrast, the Bradford
model predicted a mean base water potential of -0.66 MPa with a standard deviation of 0.16. Overall,
TAM, through its practical parameters for estimating seed moisture requirements such as base and
optimal water potentials and maximum germination provided more accurate predictions with minimal
bias and demonstrated strong performance in modeling germination responses of Shirazi thyme to
varying moisture levels. The satisfactory accuracy and robustness of TAM highlight its potential for
estimating germination moisture parameters in plant species.
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