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Abstract

In this research, biological characteristics of Balangu seed in response to temperature were evaluated. Germination
responses and cardinal temperatures were evaluated using dent-like, segmented, beta and quadratic regression models and
regression coefficients (a and b), correlation of determinant (R?), correlation coefficient (r), and significant level
functions of predicted values versus observed ones were used to find the appropriate models. The results showed that the
germination of Balangu is possible at a range of 5 to 25 °C. The highest germination percentage was detected at 20°C
(98.5%). Moreover, at 20°C temperature the highest seedling growth and less time to shoot emergence (60.03 mm and 58
h respectively) was detected. Segmented model was superior compared to other models, therefore, this model is
recommended for quantifying biological parameters and seedling emergence of Balangu. Temperatures of 1°C, 22.6°C
and 30°C were the cardinal temperatures for seed germination (minimum, optimum and maximum, respectively).
According to the results of this research, Balangu is the psychrophile plants and appropriate temperature germination is
20°C to 22.6°C. In this research, a proposed equation entitled of "Germination Value (GV)" for the simultaneous
evaluation of seed germination and seedling growth per unit of time was introduced.
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In each row means followed by similar letters are not significantly different (p>0.01) using PLSD test.
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Figure 3- Germination values of Balangu seed at different temperatures
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Table 3- Root mean square error (RMSE), coefficient of determination (R?), correlation coefficient (r) and
regression coefficients (a and b) for the relationship between observed and predicted to seed germination by
four models describing the relationship between germination rate and temperature.
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unction ol il 2
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RMSE

Beta & Ju 0.35 0.92 0.97 -6.524*+0.941  1.515+0.157
Dent-like .t 01> Jows 0.34 0.91 0.95 -4.758*+2.22  0.95*+0.0068
Segmented (14553 Jote 0.12 0.95 0.97 1/98+0.109 1.14+0.14
QuadratiCe ss s Juto 0.26 0.84 0.91 0.42*+0.109 0.001+0.14
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* Significant difference from 0 for a and significant difference from 1 for b.
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Table 4: Estimate of base temperature (T,), optimum temperature (T,), ceiling temperature (T,) and
physiological day requirement (e,) for balangu seeds germination by using four function

1
Cf Tb To Tol* T02 Tc €o
Function
L Joe
i 5 20.6 -- -- 31 30.15+0.14
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LSle Ol J.a
] 0.6 -- 16.9 25.52 30 31.8+0.52
Dent-like
14 g3
SIS 92 Jae 1 22,6 - - 30 28.69+0.71
Segmented
22 43 e 0.6 19 - - 315 30.29+0.81
Quadratic
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Base temperature (T,), optimum temperature (T,), lower optimum temperature (T,;), upper optimum

temperature (To,) and physiological day requirement (e,)
*- To1 and Ty, only dent-like function
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Figure 4- The relationship between seed germination rate and temperature using segmented (A), beta (B),
Dent-Like (C) and Quadratic (D) function. According to the results, the best seed germination was provided

by the segmented function
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