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Abstract

In many studies, the medicinal properties and impact of P. ovata on mechanisms of human physical activities has been
proven. So that one of the most useful, effective and harmless herbal laxative. Drought is one of the limiting factors and a
serious danger for the successful production of crops. An experiment was conducted to study germination characteristics
of P. ovata under water and drought stress conditions at different temperatures. The experiment was conducted at the lab
of University of Tehran, Karaj, in 2015. Temperatures regimes included 5, 10, 15, 20, 25, 30, and 35 °C). For each
temperature, the treatment for drought and water stress was four potentials (zero, -4, -8 and -12 bar) with PEG. The effects
of drought stress on seed germination of plantago ovata at different temperatures showed the highest resistance to drought
at 20 ° C. drought stress at different temperatures reduced germination parameters and in the potential -12 germination
stopped. Increased temperatures until the 20 ° C, resulted in better conditions for seed germination and improve the drought
stress tolerance. According to segment model, increased severity of drought causes the reduction of chilling temperature
range from 34 ° C to 30 ° C in which the seed can germinate.
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L2 6 15072.28* 0.0019* 3397.54% 22521.7*
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st T Juilsy
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Temperature = Water potential
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Table 2- Mean comparison of germination characteristics of plantago ovata
under different levels of drought and different temperature
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Drought Temperature C° Germination percentage Germination rate (R50) Gu D90
5 932 0.0097" 71.05% 148.49%

10 992 0.0154% 38.014¢ 89.374
dals 15 992 0.02644 35.19¢ 61.96f

control 20 98 0.06882 35.99¢ 38.9f
25 97° 0.0463° 39.91de 44.43F

30 434 0.0123¢h 61.120¢ 113.3¢

5 93 0.0093M 59.212b¢ 139°
10 96° 0.0128feh 42.19% 97.77¢
| A 15 992 0.02544 38.844de 35.19¢
) 20 992 0.0323¢ 34.22¢ 46.83"
25 922 0.02484 50.52¢4 69.61°

30 0 0 0 0
5 70¢ 0.00641 45.13¢% 179.92
10 87° 0.0092M 58.18% 139.08°
15 962 0.0152% 41.79¢% 93.01¢
-8

20 86" 0.0163% 64.21% 98.3¢

25 28¢ 0.02594 34.85¢ 61.8°

30 0 0 0 0
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Values followed by different letters are significantly different according to Duncan test, P=0.05
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Fig. 1- Cardinal temperature changes under drought stress based on segment model.
The symbols shows observed germination and the fitted curves shows predict germination.
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Fig. 2- Cardinal temperature changes under drought stress based on beta model.
The symbols shows observed germination and the fitted curves shows predict germination.
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Table 3- Changes of cardinal temperature under drought stress based on segment model
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Water potential Base Temperature C° optimum Temperature C° chilling Temperature C°
0 4.5 21.1 34.1
-4 1.24 20.19 30.33
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Table 4- Changes of cardinal temperature under drought stress based on beta model
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0 4.5 21.1 34.1
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Fig. 3- Cumulative germination percentage of plantago ovata under different levels of
Drought and different temperature.
The symbols show observed germination and the fitted curves shows predict germination.
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