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Abstract

Temperature is one of the most effective and important environmental agents on seed germination, thus interaction effect
of germination with temperature is very important in prediction of germination time and modeling especially. A
completely randomized design experiment performed in seed research laboratory of Islamic Azad University, Mahabad
Branch with four replications which temperature treatment were 11 levels as: 3, 5, 7, 10, 15, 20, 25, 30, 35, 40 and 45 °C.
Three nonlinear regression models as Beta, 5-Parametric Beta and Segmented functions tested. Results revealed that
temperature had a significant effects of rate, uniformity and germination percent. The highest uniformity and germination
percentage were detected in 15 °C, but the highest value of rate of germination obtained in 20 °C. Although, there was no
significant difference between practiced models in estimation of cardinal temperatures, however, the segmented model
which had the less RMSE, CV and the more R? and correlation coefficients than the others, was a better model and thus,
cardinal temperatures including base, optimum and ceiling temperatures were 3.35, 20.84 and 40.94 °C, respectively.
Also, the maximum germination rate (rms) was 0.010 h-%,
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Figure 1: Response of germination rate to different termal levels in various models Segmented(S), Beta(B),
and Five Parameter Beta (FPB).
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Table 2: Mean comparisons for percentage, rate and uniformity of germination

() Kl a3 o> (Celo) 5 alr o155 (Cele ) 5) sl Co 5 4l Aoy
Temperature(°C) Germination uniformity(h) Germination rate(1/h) Germination (%)

3 00e 0.0f 00e

5 00e 0.0f 00e

7 3441a 0.0032 e 25d

10 280.95 ab 0.0044 de 40c

15 160.0 cd 0.0072 bc 75a

20 150.15d 0.0101a 65 ab

25 159.60 cd 0.0085 ab 57b

30 176.75 cd 0.0056 cd 25d

35 241.2 bc 0.0042 de 10e

40 00e 0.0f 00e

45 00e 0.0f 00e

PLSD(0.05) 85.72 0.0021 13.89
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Table 1- Cardinal temperatures, germination rate maximum, equations coefficients and significant level of
various models.

\.’..5 EJ:A‘)! ) d.k.« Pmodel TC TO Tb b a H
5-Parametric
beta model 0.0007 40.41+2.33 20.81 % 47+113 1.24+047 1024034  -11.25+2.36
L:: JJW Pmodel Tc To Tb I'max a
Beta model
0.0006 40.40 £2.28 20.87+1.14 471 +£1.09 0.009 +0.0006  1.028+0.337
Lgl& 93 JJ.A Pmodel Tc To Tb I'max
Segmented
model 0.0004 40.94+1.34  20.84+101  3.35+1.03  0.010:+0.0005
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Figure 2: Predicted and observed values of germination rate in various models Segmented(S), Beta(B), and
Five Parameter Beta (FPB).
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Table 4: Root mean square error (RMSE), coefficients of determination (R?), intercept (a), regression slope
(b), correlation coefficient (r) and coefficient variation (CV) in different models.
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