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Figure 1. The cumulative germination of Arugula in different temperatures and water potentials
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Figure 2. Effect of temperature on germination percent of Arugula in different water potentials
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Table 1. Root mean square error (RMSE), coefficient of determination (R2) for different models
describing the relationship between temperature and water potential on the germination rate, the
regression coefficients (a and b) and the correlation coefficient (r) related to amount of hours to
germination estimated and predicted

Jue (JSwbR0) Jomiliy Olay (ulo 32 (el G pd (P e pd (P Sy cepd  (Swned o pd
Model Potential (mpa) RMSE s R? atSE b+SE r
aule lass
Dent-Like
0 7.35 0.82 7.95+4.59 0.12+0.28 0.90
-0.2 14.27 0.89 4.89+9.79 0.21£0.56 0.94
-0.4 0.029 0.51 0.018+-0.0033 0.00082**+£0.0018 0.71
-0.6 0.0222 0.76 0.014+-0.01 0.00064**+0.0025 0.87
-0.8 7.49 0.84 5.22+3.35 0.103**+0.67 0.92
-1.0 2.49 0.99 2.19+£0.83 0.039+0.96 0.99
-1.2 20.47 0.90 19.67+9.71 0.19+0.71 0.95
-1.4 0.0129 0.18 0.0083+0.0035  0.00037**+0.00016 0.43
6‘&5550
Segmented
0 0.59 0.82 4.52+7.86 0.12*%+0.29 0.90
-0.2 14.27 0.89 9.79+4.85 0.21*+0.56 0.94
-0.4 10.71 0.88 8.99+-0.74 0.19+0.84 0.94
-0.6 5.53 0.90 3.66+£2.93 0.079**+0.68 0.95
-0.8 7.59 0.85 5.29+3.41 0.104**+0.67 0.92
-1.0 2.49 0.99 2.12+1.47 0.039+0.95 0.99
-1.2 20.47 0.90 19.67+9.71 0.19+0.71 0.95
-1.4 28.68 0.86 35.37+40.82 0.29*+0.22 0.82
(hoh) Lo
Beta (Original)
0 46.61 0.87 23.94+-33.016 0.35*%*+2.17 0.93
-0.2 61.98 0.99 42.53+-21.86 0.89**+2.19 0.99
-0.4 69.36 0.95 42.20+-94.82 0.49**+3 .87 0.97
-0.6 16.58 0.72 12.31+-14.86 0.25*+1.69 0.85
-0.8 51.3 0.84 31.03+-41.95 0.35*+1.98 091
-1.0 7.21 0.99 6.33+-12.63 0.11**+1.39 0.99
-1.2 201.91 0.98 194.02+-184.99 1.91+4.27 0.99
-1.4 95.08 0.95 117.25+-1.42 0.96+0.55 0.97
(a8l o) Lo
Beta (modified)
0 21.27 0.83 13.26+-8.22 1.38+0.36 091
-0.2 254.19 0.99 140.67+241.46 8.74+1.89** 0.99
-0.4 37.60 0.99 25.80+12.87 1.67+0.54
-0.6 8.74 0.98 4.64+-14.58 1.70+0.057**
-0.8 30.32 0.94 16.87+-49.11 2.87+0.203** 0.97
-1.0 2.47 0.98 2.17+-11.55 1.44+0.040%* 0.99
-1.2 150.63 0.88 144.75+-119.67 2.94+1.42 0.94
-1.4 83.58 0.62 38.73+£29.99 0.82+0.48 0.79
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**presents a significant difference in b presents a significant difference with zero at the one.
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Figure 3. Relationship between germination rate (hours) and temperature (°C) at various water potentials
using the Beta Original model (the triangle shape is related to the temperature of 30 °C that not used for
the fitting the graph).
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Table 2. The cardinal temperatures and number of biological hours estimated using the original beta
model in different water potentials
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Figure 4. Effect of water potential on Tb, Tp, Tc (0C) and number of biological hour for 50% germination
of Rocket in estimated by original beta model
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Abstract

This study aimed to evaluate the non-linear regression model (Beta-original, Beta-modified,
segmented and Dent-like Models) to describe the germination rate of Arugula (Eruca sativa Mill.) in
response to temperature and water potential. Experimental treatments arranged asfactorial based on a
completely randomized design with four replications in Gorgan University of Agricultural Sciences
and Natural Resources in 2013. Temprature treatments were at 9 levels (2.5, 5, 10, 15, 20, 25, 30, 35
and 38° C) and water potentials comprised of 8 levels (0, -0.2, -0.4, -0.6, -0.8, -1.0, -1.2- and -1.4
Mpa). To quantify the response of germination rate to temperature and determine cardinal
temperatures for germination, Beta-original, and Beta-modified, segmented and Dent-like models
were used. The Beta-original model better described germination rate to temperature levels compared
to other models. According to this model the base temperature, optimum temperature, and ceiling
temperatures were 0.0, 30.13 and 38.50 °C respectively in non-water stress conditions (zero potential).
Water potential significantly effected optimum and ceiling temperature but had no significant effect on
base temperature and biological hours.
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