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Table 1. ANOVA results for maximum germination percentage (MGP), germination rate base on 50%
germination (Rso), time to 10 (D1o), 50 (Dso) and 90% (Dgo) germination.

%5 sl

Dao Dso Dio Rso MGP DF e

Source of variation

9.52** 74.85** 43.86** 63.55** 42.63** 2 H_)
(Variety)

Lo

395.49**  1851.72** 391.09**  393.81** 69.46** 4
(Temperature)
5.05** 6.83** 2.53* 6.54** 26.35** 8 . e 03
(VarietyxTemperature)

11.19 1.78 6.35 0.000005 16.17 30 g
Error
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*and**: Significant at 1 and 5% of probablility level. Mean squares and F value are presented for
error and other source of variation, respectively.
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Figure 1. Germination percentage against temperature (°C) for Farrokh (v1), Hisan (v2) and Progress
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Table 2. Root mean square error (RMSE), coefficient of variation (CV), determination coefficient
(R?) and regression coeffiucients (a & b) for different nonlinear regression models Farrokh, Hisan and
Progress varieties.
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Olsla (.5)
Hisan variety
112 #%+£0.02 -2.95 %% +0.71 0.99 5.48 1.37 by Je
Beta Model
0.99 £ 0.01 0.26 £ 0.57 0.99 4.36 1.09 S 52
Segmented Model
Sl
0.99 +£0.01 0.04 +£0.46 0.99 3.56 0.89 ’\“’L_" ok
Dent-like model
SR o5
Progress variety
At st L\) dv\-‘
0.94 s £ 0.02 1.00 + 0.80 0.99 7.54 1.65 -
Beta Model
e
090 %004  258+137 0.97 1280  2.80 Sl 5>
Segmented Model
0.95#+0.02  092+0.82 099 768 168 R

Segmented Model
el ) Lg)‘)&su M| sasOLES b BLIS) J,L.p L: )\JL;Z&A sl sbasolis a BL o B} *

* and ** show significant difference with zero (for a) and unit (for b).
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Figure 2. Relation of germination rate against temperature (°C) using segmented, dent-like and beta
functions for Farrokh, Hisan and Progress varieties.
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Figure 3. Observed against predicted germination rate (for 50% germination) using segmented, dent-
like and beta functions for Farrokh, Hisan and Progress varieties.
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Figure 4. Required thermal time (unit) for for germination of Farrokh, Hisan and Progress varieties.
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Table 3. Estimated a (as constsnt coefficient for beta model), base temperature (Ts), optimum
temperature (To), lower optimum temperature (Toi), upper optimum temperature (Toz), ceiling

temperature (Tc) and biological days (Fo) for 50% germination using regression models for three
sunflower varieties.
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