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ABSTRACT

Chrysanthemum production would benefit from crop growth simulations, which would support
decision-making in crop management. Chrysanthemum is a typical short day plant of which floral
initiation and development is sensitive to photoperiod. We developed a model to predict phenological
development and leaf appearance of chrysanthemum (cv. Baekseon) using daylength (including civil
twilight period), air temperature, and management options like light interruption and ethylene
treatment as predictor variables. Chrysanthemum development stage (DVS) was divided into juvenile
(DVS=1.0), juvenile to budding (DVS=1.33), and budding to flowering (DVS=2.0) phases for which
different strategies and variables were used to predict the development toward the end of each
phenophase. The juvenile phase was assumed to be completed at a certain leaf number which was
estimated as 15.5 and increased by ethylene application to the mother plant before cutting and the
transplanted plant after cutting. After juvenile phase, development rate (DVR) before budding and
flowering were calculated from temperature and day length response functions, and budding and
flowering were completed when the integrated DVR reached 1.33 and 2.0, respectively. In addition
the model assumed that leaf appearance terminates just before budding. This model predicted budding
date, flowering date, and leaf appearance with acceptable accuracy and precision not only for the
calibration data set but also for the validation data set which are independent of the calibration data
set.

Key words: Chrysanthemum, Phenology, Leaf appearance, Simulation model
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i%:ix

RES R

Y A5 olE 473
=
[<)

Year Equation Temperature  Day length Light Ethephon treatment ~ Reference and
condition interruption remark
2006  Equation (1) (5) (6) 20/12°C 12hours Yes Mother plant (No) Park(2007)
calibration 23/16°C After planting (Yes)
26/20°C
29/24°C
2006 Equation (5) Green house Natural Yes Mother plant (Yes) Kim et al.
Calibration (2006) day length After planting (Yes) (2008)
2006 Equation (7)(8) Green house Natural Yes Mother plant (Yes) Park(2007)
day length After planting (Yes)
2015 Model Green house Natural Yes Mother plant (No) Experiment
validation day length After planting (No)  for this paper
2007 Model Green house Natural Yes Mother plant (Yes) Kim et al.
2008 validation day length After planting (Yes) (2008)
2016 dho rmfjsModel Green house Natural Yes Mother plant (No) Experiment
validation day length After planting (No)  for this paper
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Table 2. Parameter estimates of component model equations
Equation Parameter Estimate Description Unit
Equation(1) LA 0.693 - -
LB 0.110 Effect of temperature increasing on budding time -
Ly 0.224 Effect of temperature decreasing on budding time -
Ty 5.0 Minimum temperature for leaf development T
Tim 40.0 Maximum temperature for leaf development (¢
Equation(5) a 16.0 - -
Budding DLc 13.5 Critical day length hr
length 48.5 Relative length from end date of juvenile stage to -
budding
Equation(5) a 4.6 - -
Flowering DLc 13.5 Critical day length hr
length 40.5 Relative length from budding to flowering -
Equation(6) A 1 - -
Budding B 0.0033 Effect of temperature increasing on budding time
14 0.0255 Effect of temperature decreasing on budding time -
Ty 7.0 Minimum temperature for budding (¢
T 40.0 Maximum temperature for budding (¢
Equation(6) 0.0268 - -
Flowering 0.1243 Effect of temperature increasing on budding time -
14 0.3603 Effect of temperature decreasing on budding time -
Ty 7.0 Minimum temperature for flowering (¢
T 40.0 Maximum temperature for flowering (¢
Equation(7) 11.36 Effect of mother plant ethephon treatment -
Equation(8) b 0.519 Effect of ethephon treatment during juvenile stage -
oM Zpol 7t Gl9ATn ao] gho] WRuLS-S T 2ulo] A4 FALS 1% Al (N A ®)9] A% g FAelE
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