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ABSTRACT

Accurate prediction of seedling emergence in the field is crucial for the performance of growth models. In order to
determine thresholds of seedling emergence response to temperature, two replicated field experiments were carried
out at Agriculture and Natural Resource University of Khuzestan during 2015-2016 and 2016-2017. In these
experiments, seedling emergence of two spring canola cultivars (Hyola 401 and Sarigol) was evaluated in a
randomized complete block design with four replications in fifteen planting dates (as environment). Thermal-time
model was developed based on the Weibull probability distribution function, and thermal thresholds for seedling
emergence response of two spring canola cultivars in field conditions was modeled based on this function. Based
on model outputs, the base temperature for seedling emergence (T,) was estimated to be 5.83 °C in the hybrid
Hyola 401 and 4.16 °C in the cultivar Sarigol. The thermal-time required to initiate seedling emergence at sub-
optimal temperature range (6r«)) and the thermal-time needed to complete seedling emergence at supra-optimal
temperature regimes without significant differences between two cultivars was estimated to be 55.51 and 5.65 °C
d, respectively. Maximum temperature for the 50% probability of the thermoinhibition of seedling emergence
(Tm@o)) in hybrid Hyola 401 and cultivar Sarigol was estimated to be 33.02 and 33.30 °C, respectively. The
optimum temperature for 50% seedling emergence in the field (T o) for hybrid Hyola 401 and cultivar Sarigol
was determined to be 30.99 and 31.22 °C, respectively.
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Figure 1. Minimum and maximum air temperatures

during field experiments in 2015-2016 (1) and 2016-2017
(2). Short vertical lines indicate sowing dates.
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Table 1- Estimated parameters for Weibull-based thermal-time model fitted to the seedling emergence time courses of two

spring canola cultivars at sub-optimal temperatures.
Model parameters”

Cultivar To (°C) 1 (°C d) 5 (°C d) n RMSE
Hyola 401 5833002 5561+044 1855046 1.83+0.05 0.0741
Sarigol 4162004 55413090 21.86+0.94 2.08+0.11 0.0774
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Thb= Base temperature for seedling emergence (°C); p=Location parameter
of sub-optimal thermal-time distribution (°C d); o= Standard deviation of

sub-optimal thermal-time distribution (°C d); A= Shape parameter of sub-
optimal thermal-time distribution; RMSE= Root Mean Square Error.
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Table 2- Estimated parameters for Weibull-based thermal-time model fitted to the seedling emergence time courses of two

spring canola cultivars at supra-optimal temperatures.
Model parameters”

Cultivar Orm(°C d) 1 (°C) 5 (°C) P RMSE
Hyola 401 567+0.16 31.130.61 2.05:0.41 4.49:0.19 0.0493
Sarigol 563021 31.70+043 1754021 4.04+0.18 0.0498
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“01.= Thermal-time required to complete seedling emergence at supra-
optimal temperatures (°C d); p= Location parameter of maximum
temperatures distribution (°C); o= Standard deviation of maximum
temperatures  distribution (°C); A= Shape parameter of maximum
temperatures distribution; RMSE=Root Mean Square Error.
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