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ABSTRACT

This research was carried out to estimate the cardinal temperatures of Ambrosia psilostachya seed
germination and evaluation of some nonlinear regression models. The experiment was performed at Tehran
University Weed laboratory in 2022. In this experiment, the seeds were exposed to 8 temperature treatments
(5, 10, 15, 20, 25, 30, 35, and 40°C) with 3 replications in a completely randomized design. The germination
rate, seed germination percentage and mean germination time of seeds were measured. Cardinal
temperatures of seed germination were estimated using four regression models including segmented, dent-
like and beta (four and five parameters) models. The performance of models and statistical indices was
compared by RMSE (root mean squared of error), R? (coefficient of determination) and AlCc (corrected
Akaike Information Criterion). Highest germination percentage was obtained at 15, 20 and 25°C (60.3%,
63.7% and 63%, respectively). The Highest germination rate (0.13d) and the lowest mean germination
time (7.48d) were obtained at 25°C. Due to lower AICc and RMSE, the beta model (five parameters) was
the best model for predicting the response of germination percentage to temperature in A psilostachya.
Generally, base, optimal and ceiling temperatures were estimated 5, 25.5 and 42.13°C respectively by beta
five-parameter model.

Keywords: Beta 5 parameters model, germination percentage, germination rate, mean germination time.
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Table 1. Regression models (segmented, dent-like and beta 4 and 5 parameter functions) applied to fit germination rate of
Ambrosia psilostachya seeds to temperature.

Function Reference
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T: Temperaturre, Ty,: Base temperature, T,: Optimum temperature, To;: Lower optimum temperature, To,: Upper optimum temperature,
T.: Ceiling temperature, a: Function shape parameter, fo: Regression coefficient.
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Table 3- Mean comparison of the effect of different temperature on Ambrosia psilostachya seeds germination rate and
percentage

Temperature Germination characteristics (Mean)
oc Germination Germination Rate MGT
(%) (1/d) d)

5 0° 0° 0°

10 48.22¢ 0.09¢ 10.274

15 60.32% 0.11° 8.42°

20 63.67% 0.12° 8.02°

25 63 0.13% 7.48¢

30 53.67° 0.12° 7.96°

35 22.67¢ 0.11° 8.41°

40 0° 0° 0°

5l 5SSl O}a)'i ool 203 S e ) (6l e BB ailiie By Iy (b1 Sleo gt o )
In each column, means with the same letters are not significantly different at the 1% of probability level based on Duncan Test.
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Figurel. Predicted (lines) vs. observed (symbols) A. psilostachya germination rate at different constant temperatures using
Segmented, Dent like and Beta (4, 5 parameters) models
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Table 4. Estimated parameters using the Segmented, Beta (4&5 parameters) and Dent-like models

arameter Model
P Segmented Dent-like Beta 4p Beta 5p
Tb 5(1.75) 35(2.8) 4.3(2.4) 5(1.9)
To 25(4.42) - 20(4.1) 25.5(3.9)
Tc 40(2.28) 41.26(2.6) 42(2.1) 42.13(1.8)
Tol - 18(2.3) - -
To2 - 33(L.7) . .
f0 - - 1(1.12) 0.69(1.07)
a - - - 0.65(0.82)
R2 0.71 0.88 0.97 0.99
RMSE 0.04 0.05 0.08 0.01
AIC -34.19 -27.53 -16.55 -64.43
AlCc -33.14 -25.86 -14.08 -62.77
iA 29.63 36.91 48.69 0
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