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Tablel. Mean square of Analysis of variance of the effect of temperature on germination characteristics

S.0.V Df Germination rate Germination percentage
Temperature 6 0.00231™ 6119.61905~

Error 21 0.000022 34.28571

Total 27 -- -

**: significantly different P= 0.01
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Table2. Mean comparison of temperature treatments for seed germination rate and percentage

Temperature C°

Final Germination (percentage)

Germination rate

93a
99a
99a
98a
98 a
43b
0c

0.009779d
0.015443 d
0.02643 ¢
0.0678877a
0.04589 b
0.01232d
Oe
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Values followed by different letters are significantly different according to Duncan test, P= 0.05.
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Table3. Estimated parameters for the segmented and beta models

Cardinal temperatures Segmented model Beta model
Base temperature 45 3.9
Optimum temperature 21.1 18.8
Maximum temperature 34.1 23.7
'RMSE 0.3% 12%
R? Below optimum temperature 0.82 0.62

high optimum temperature 0.92
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Figurel. Relation between Germination Rate (GR) and Temperature of Plantago ovata, using segmented model
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Figure2. Relation between Germination Rate (GR) and Temperature of Plantago ovata using Beta model
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Figure3. Plantago ovata cumulative germination under different temperatures
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ABSTRACT

This study was conducted to investigate the effects of different temperatures on seed germination of
Plantago ovata and also to evaluate cardinal temperatures. Various constant temperatures (5, 10, 15, 20,
25, 30 and 35°C) were conducted in a completely randomized design with four replications. The
germinated seeds were counted every day and the rate of germination percentage, cumulative germination
and cardinal temperatures of Plantago ovata seed germination based on two regression models including
Intersected-lines Model and Quadratic Polynomial Model were calculated. The effects of temperatures on
rate and percentage of germination was significant. The highest germination rates were in 20°C
(R50=0.067). Based on the two regression models, Intersected-lines Model and Quadratic Polynomial
Model, the cardinal temperatures (Thase, Topt and Tmax) of Plantago ovata seeds were: (3.9-4.5), (18.8-
21.1) and (33.7-34.1)°C, respectively. With increasing temperature, the more suitable conditions in terms
of temperature, is created for Plantago ovata seed germination and germination rate is increased.
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