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ABSTRACT

In spite of the fact that Tribulus terrestris is known as a spring weed but it has a significant input in the medicinal
industries, so studying its different developmental stages of the plant will be useful for management of fields to
produce it. In order to study the cardinal temperatures, a laboratory study was conducted to investigate the effect of
different temperatures on seed germination of Tribulus terrestris in a completely randomized design with three
replications. Various constant temperatures (5, 10, 15, 20, 25, 30, 35 and 40°C) were considered. The germinated
seeds were counted everyday and the rate of germination and germination percentage, normal seedling and cardinal
temperatures of Tribulus terrestris were measured. Cardinal temperatures of seed germination were estimated by
using three regression models including dent-like, segmented and beta models. The effects of temperatures on rate
and percentage of germination and normal seedling were significant. The highest germination rates were detected at
30 °C and the highest germination percentage and normal seedling were detected at 20 and 25 °C. The best model for
estimating cardinal temperatures was dent-like mode. The base temperature, optimal temperatures and ceiling
temperature were, 8, 25, 30.8 and 37 °C, respectively.

Keywords: Beta Model, germination rate, normal seedling, optimal temperature.
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Table 1. Analysis of variance for germination indices of (Tribulus terrestris)

SOV df

Germination (%)

Normal seedling (%) Germination rate (d)

Temperature 7 202.26 1947.13
Error 16 1.18 6.95
C.V (%) 13.66 8.89

**: significantly different P=0.01.
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Table 3. Estimated parameters for the Segmented,

Beta and Dent-like models for germination for each
cultivar of Tribulus terrestris seeds
Model RMSE R?* To, Toi Tc To To
Segmented 0.43 0.95 36.34 304 6.34

Dent-like 040 0.96 308 25 37 - 8
Beta 143 0.73 3922 27 8
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Table 2. Mean comparison of effect of different

temperature on seed germination rate, percentage and
normal seedling

Temperature Normal seedling Germination Germination

(C) (%) rate (d) (%)

5 Oe 0f 0 e
10 Oe 0.81f 14.66 d
15 29.3¢c 2.68d 52 b
20 T7a 3.85¢ 84 a
25 76.5a 4,15b 86.66 a
30 58.6b 444 a 82.66 a
35 14.6d 197e 28¢c
40 0e 0f 0e
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Figure 1. Predicted (lines) vs. observed (symbols) germination rate of Tribulus terrestris seeds at different
constant temperatures to reach 50% germination (R50) using segmented model.
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Figure 2. Predicted (lines) vs. observed (symbols) germination rate of Tribulus terrestris seeds at different constant
temperatures to reach 50% germination (R50) using dent-like models.
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Figure 3. Predicted (lines) vs. observed (symbols) germination rate of Tribulus terrestris seeds at different constant
temperatures to reach 50% germination (R50) using beta model.
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