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Quantification of the effect of seed aging on cardinal temperature of Globe thistle
(Echinops ritro) seeds using non-linear models
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Abstract

In order to determine the cardinal temperature of accelerated aging seeds of Globe thistle, this study was carried out as factorial based on
a completely randomized design with three replications at Khuzestan University of Agriculture and Natural Resources. The first factor
was seed aging at 5 levels (0, 24, 48, 72, and 96 hours) and germination temperatures at 8 levels (5, 10, 15, 20, 25, 30, 35, and 40°C). The
results showed that the percentage and speed of germination were affected by the interaction between temperature and aging. The highest
germination percentage (98%) was observed at 20°C in normal seeds and 15 and 20°C at 24 and 48 h aging. The highest germination rate
(0.496 germination per day) was also observed in normal seeds at 20 and 25°C. Estimation of different non-linear models on germination
rate also showed that among the evaluated models, the dent-like model was the best model (R?= 0.850 until 0.990, RMSE= 0.040 until
0.12, AlCc=-4.66 until -11.90) for germination of sugarcane seeds at different levels of aging. The base temperature of sugarcane was
estimated to be 0.97°C in normal conditions, which increased to 1.8°C in 24 hours of aging and decreased again in higher aging (96 h)
reach to 0.68°C. The optimum temperature of germination of this plant was 20 to 30 °C in normal conditions, which increased to 19 to
31°C due to mild aging (24 and 48 hours), but due to severe aging (96 hours), this range changes to 22 to 28°C. In general, it was found
that seed dormancy and aging can reduce the germination temperature range seeds of wilde species.
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Table 1- Nonlinear regression models that were fited on germination data of globe thistle seed
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Table 2- Analysis of variance for temperature and accelerated aging on germination percentage and
germination rate of globe thistle
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Figure 1- Fitness non-liner regression models of Beta, Beta modified, Dent-like and Segmented on
germination rate aging seeds of Globe thistle in different temperature. Points are observation and lines are
predicted data
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Table 4- Estimated parameters of non-liner models in aging seed of globe thistle
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Figure 2 - Relationship between changes in basal temperature (a), low optimum temperature (b),

upper optimum temperature (c) and thermal time (d) of germination and aging using Segmented
and Gaussian model
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