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Abstract

In order to evaluate different nonlinear regression models for estimating cardinal temperatures of Lepyrodiclis
holosteoides as an invasive weed, an experiment was carried out at Biodiversity Laboratory of Environmental Sciences
Research Institute at Shahid Beheshti University. 8 germination temperatures (0, 5, 10, 15, 20, 25, 30 and 35 °C) and
humidity potential (0, -0.2, -0.4, -0.6 and -0.8 MPa) with four replications. Were arranged in a completely randomized
design with for replications. Then, germination rate and percentage of seeds were measured. To predict the response of
germination rate to temperature in Lepyrodiclis holosteoides, some regression models including dent-like, segmented,
beta (four and five parameters) were applied. Some statistical estimators like Root Mean Squared of Error (RMSE),
Akaike Information Criterion (AIC) and coefficient of determination (R?) were used to evaluate goodness of fit for
different regression models. Results showed that the highest germination percentage (72%) was obtained at 20 °C.
Results also indicated that beta four and five-parameter models were amongst the superior functions in describing the
response of germination rate to temperature in Lepyrodiclis holosteoides largely due to their higher R? (0.99 for both beta
models), lower AIC (-73.16 and -73.27) and RMSE (0.0092 and 0.0091). Generally, base, optimum and ceiling cardinal
temperatures for Lepyrodiclis holosteoides were estimated 4.29, 19.76 and 37.55 °C for beta four-parameter models and
4.22,19.72 and 37.83 °C for beta five-parameter model. The findings of the current study (i.e. cardinal temperatures)
could be used in prediction of Lepyrodiclis holosteoides germination and emergence under various temperatures.
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Table 1- Regression models (segmented, dent-like and beta 4 and 5 parameter functions)
applied for germination rate fitting of Lepyrodiclis holosteoides seeds to temperature.
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Lsle Ol (T) (Tc ) ( c 02) (roz c) (Piper etal., 1996)
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T: is temperature, Tp: base temperature T,, optimum temperature, T, the lower optimum temperature, Toz, Upper
optimum temperature, Te, ceiling temperature, a, shape parameter for the function and f,, regression coefficient.
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Figure 1- Germination percentage of Lepyrodiclis holosteoides seeds under different temperatures
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Table 2- Estimated parameters for seed germination of Lepyrodiclis holosteoides using segmented, dent-like
and beta (4 and 5 parameter) functions

@\}5 Sl old 3,587 5 yldde Sylkul gl Jle| Hluae
Functions Parameter Estimated guantity Standard error P value
To (C) 0.48 (1.54) 0.077
LI s To (:C) 20.72 (1.65) 0.0002
T.(C) 39.98 (2.98) 0.0002
Segmented AlC 54.41 _ _
RMSE 0.029 - -
T ('C) 2.96 (1.14) 0.0821
To1 (C) 15.79 (1.41) 0.0015
Al 0l T02(C) 22.86 (2.04) 0.0015
Dent-like T.(C) 39.98 (2.03) 0.0003
AIC -62.68 - -
RMSE 0.017 - -
To ('C) 4.29 (0.339) 0.0002
To(C) 19.76 (0.426) 0.0001
ol ¥l T.(C) 37.55 (0.45) 0.0001
Beta, four parameter fo 3.19 (0.064) 0.0001
AIC -73.16 - -
RMSE 0.0092 - -
T ('C) 4.22 (0.562) 0.0049
T,(C) 19.72 (0.536) 0.0001
a0 T.(C) 37.83 (1.69) 0.0002
T a 0.9 (0.204) 0.0217
Beta, five parameter f, 318 (0.091) 0.0001
AIC -73.27 - -
RMSE 0.0091 - -
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T: is temperature, Ty: base temperature T,, optimum temperature, To1, the lower optimum temperature, Top,
upper optimum temperature, T, ceiling temperature, a, shape parameter for the function and f,, regression
coefficient. RMSE: Root Mean Squared of Error and AIC Akaike Information Criterion
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Figure 3- Relationship between temperature and germination rate in different regression models Lepyrodiclis
holosteoides in the plant. Symbols and lines indicate observed and predicted values, respectively.
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