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Figure 1- Fitting of segmented models to describe response of emergence rate to temperature in three
lentil cultivars
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Figure 2. Fitting of dent-like model for description response of emergence rate to temperature in three
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Figure 4. Predicted vs. observed hours to emergence in three lentil cultivars using segmented functions to
describe response of emergence rate to temperature. The solid line is a 1:1 line. Regression lines of
functions are also Indicated
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describe response of emergence rate to temperature. The solid line is a 1:1 line. Regression lines of
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Figure 6. Predicted vs. observed hours to emergence in three lentil cultivars using beta functions to
describe response of emergence rate to temperature. The solid line is a 1:1 line. Regression lines of
functions are also indicated
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Table 1. Root mean square of deviation (RMSD), coefficient of variation (CV) and coefficient of
determination (R?) for the relationship between emergence rate (Rso) and temperature in three lentil
cultivars described by various functions. Regression coefficients (a and b) for the relationship between
observed and predicted times to emergence are also indicated

RMSD CV R a+S.E. b+S.E.
eSS Jow
Segment model
Gachsaran .,loS 3.36 20.36 0.97 3.31£1.58 0.75+0.054 =
Kimia LS 2.24 1291 0.97 1.65+1.36 0.87+0.07
Bilesovr lgw 4Ly 2.16 14.10 0.97 1.30£1.22 0.89+0.069
asle lass Jow
Dent-Like model
Gachsaran LS 3.43 14.74 0.97 1.68+1.48 0.87+0.08
Kimia LS 2.39 13.74 0.96 0.079+1.75 0.9940.09
Bilesovr lgw aly 2.19 1433 0.97 1.40+1.21 0.88+0.07
Beta model L Joo
Gachsaran LS 3.82 23.15 0.94 -1.26£2.74 0.074%0.15
Kimia LS 6.79 38.78 0.89 -4.82+4.45 1.32+0.23
Bilesovr lgw aly 3.88 2539 0.95 -1.96£2.35 1.1620.13
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Figure 7. The relationship between the average daily air temperature and the average temperature at a
depth of 4 cm
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Table 2. Estimate of base temperature (T»,°C), optimum temperature (To,°C),Ceiling temperature
(Tc,°C), The temperature at a depth of 4 cm for emergence of three lentil genotypes using segmented

model
eSS Jow Ty T, T,
Segment model
Gachsaran J,lu=S 1.34 23.39 29.48
Kimia LS 1.66 23.94 29.48
Bilesovr lg. alo 2.48 25.86 29.48
Total e8| ¢soe 1.62 24.68 29.48
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Abstract

This study was done to evaluate different linear and nonlinear regression models to determination
of cardinal temperatures and biological day's requirement for emergence of lentil. Therefore, a split
plot experiment was conducted based on three replications. Seeds of lentil (Gacgsaran, Kimia and
Bilehsovar) were sown in field at 12 different dates. Beta, dent-like and segmented models were
applied to evaluate the relationship between germination rate and temperature. Root mean square
deviation (RMSD), coefficient of determination (R?), variation coefficient (CV) and linear regression
coefficients (a and b) were used to select the perfect model. Results of models fitting indicated that the
response of lentil emergence to temperature is best described by a segmented model. Cardinal
temperatures estimated by this model were -1.27 to -1.62°C for base temperature, 23.15 to 25.92°C for
optimum temperature and 30°C for ceiling temperature based on air temperature. There was not any
significant difference among cultivars in view of in base temperature and optimum temperature but
cultivars had significant difference in biological days. The biological day’s requirement was 6.99, 8.56
and 8.78 for Bilehsovar, Gacgsaran, and Kimia, respectively. The quantitative information provided in
the present study can be used to predict the emergence of lentil cultivars. The main applicable result of
this study was that reaction of seedling of the lentil is describable best by the use of segmented model,
so this model and its derived parameters are applicable in predicting emergence in some given lentil
cultivars.
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