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ABSTRACT

Seed germination usually is the most important determination of success or failure of plant establishment and if
moisture is in optimum, the temperature threshold determines the rate and final germination percentage therefore
prediction of the time and rate of germination in a suitable temperature range is decisive factor for plant
establishment. This experiment evaluated regression models to estimate the cardinal temperatures of Salvia
mirzayanii seeds and experiment carried out in completely randomized design with four replications in 2015 at the
laboratory of Faculty of Agriculture, University of Guilan, Iran. Salvia mirzayanii seeds were placed in thermal
treatments 5, 10, 15, 20, 25, 30, 35 and 40 °C. In order to describe the relationship between rate and temperature of
germination were used segmented, curve-linear, quadratic, beta and dent-like models. According to the value of
RMSE 0.26 Adj R?0.89 and Akaike index -76.15 in segmented model, this model was more suitable for rate of Salvia
mirzayanii seed germination than temperature. Based on this model, base, optimum and maximum temperature were
5.47, 22.14 and 40.84 °C respectively. In terms of practical, estimated cardinal temperature in the experiment can be
considered in Salvia mirzayanii cultivation.

Keywords: Base temperature, coefficient of determination, germination rate, optimum temperature.
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Table 1. ANOVA of mean square of Salvia mirzayanii germination characteristics affected by different temperature

- Germination Germination
Source of variation df
percent rate
Temperature 7 3573.64" 0.00025™
Error 24 7.16 0.0000017
Coefficient of variation (%) 7.30 13.13

** Significant at 1% probability level.

oy Y Jlisl mha jo jlo s s



v gligpe (229,00 ol Giailex mpe slales ro )] S g Slmeed olo,

Ehgye ol Hdy Giallez Lo g Giailszr o yd xSk anlin Y Jgor
Table 2. Mean comparison of Salvia mirzayanii seed germination rate and percentage

Temperature  Germination percent Germination rate

(°C) (%) (number of germinated seeds in hour)
5 0.00g 0.00d

10 28.00e 0.008c

15 48.00d 0.009¢c

20 81.00a 0.021a

25 64.00b 0.018b

30 54.00c 0.016b

35 18.00f 0.008c

40 0.00g 0.00d
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Table 3. Fitting nonlinear model parameters including RMSD, Adj R?, AIC and b, a, r’ related to linear regression
observed and predicted germination rate for each nonlinear model

Nonlinear regression parameters linear regression parameters
Nonlinear model ~ Root MSe  Adj R? AIC Root MSe Adj R? b+SE a*SE
Quadratic 0.0028 0.869 -74.62 0.00251 0.8921 0.9075+0.118 0.00094+0.0015
Curvelinear 0.0027 0.879 -75.05 0.00218 0.9195 0.9224+0.102 0.00084+0.0013
Dent like 0.0026 0.860 -74.15 0.00207 0.9290 0.9392+0.097 0.00062+0.0012
Segmented 0.0026 0.895 -76.15 0.00207 0.9290 0.9392+0.097 0.00062+0.0012
Beta 0.0109 -* -51.13 0.000076 0.8779 0.0258+0.0036 0.0125+0.00004
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Figure 3. Cardinal temperature for germination rate of Salvia mirzayanii seeds using curvedlinear, segmented,
quadratic and dent like models
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Table 4. Estimated parameters using the best identified model including Th, To, Tc and e, for germination 50% of seeds

Nonlinear regression model Th+SE TO+SE TO1+SE TO02+SE Tc+SE €o
Quadratic 5.57+1.06 _ - - 39.96+1.12 54.22+4.56
Curvelinear 4.18+6.006 17.37+9.86 - - 41.98+5.89 59.88+39.37
Segmented 5.47+£2.74 22.14+1.55 - - 40.84+1.91 42.84+3.75
Dent like 5.47+£2.74 _ 20.67+1.85 23.80£1.95 40.96+1.91 47.00+0.00
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Figure 4. Regression relationship between the observed and predicted germination rate using the best models in
Salvia mirzayanii seed germination
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