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Abstract: [Objective] In order to optimize the climate control for standard cut chrysanthemum production in greenhouse, a
simulation model for predicting standard, cut chrysanthemum development and harvesting date was developed. [Method] Based on
the effects of photo-thermal conditions on chrysanthemum development, the concept of physiological product of thermal
effectiveness and PAR (PTEP) and its calculation method were proposed and used to predict cut chrysanthemum development stages.
Experiments with different varieties and cutting dates were carried out in greenhouses to collect data to develop and to validate the
model. [Result] The results show that the simulated results agree well with the observed ones. Based on the 1:1 line, the root mean
squared error (RMSE) from cutting to planting, beginning of the short-day length treatment, bud break and harvesting date were,
respectively, 2.3, 2.9, 1.2 and 3.2 days. The prediction accuracy of the model developed in this study is significantly higher than that
of the growth degree days (GDD) base model (RMSE is 3.0, 12.5, 12.5 and 15.6 days, respectively, from cutting to planting,
beginning of the short-day length treatment, bud break and harvesting date). [Conclusion] It can be concluded that the model
developed in this study can give satisfactory prediction of standard cut chrysanthemum development and harvesting date and can be

used for decision making for the optimization of the climate control for standard cut chrysanthemum production in greenhouse.
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Table I Minimum, optimum and maximum temperature of different development stages of cut chrysanthemum

ES=p L AR B TR ol B RR oz e A
Development stages Tb(°C) Tob(C) Tou(C) Tm(C)
FHAE#IEAE Cutting to planting 10 18 25 32
SERE R4 HALHE Planting to the beginning of short day length treatment 1K Day 10 20 25 35

7l Night 10 16 20 30
51 H AL FE P AT Beginning of Short day length treatment to bud break AR Day 10 16 20 28

7l Night 10 18 23 32
U B3R Bud break to harvesting date 10 18 25 35
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Fig. 1 Product of thermal effectiveness and PAR (TEP) (A) and physiological TEP (PTEP) (B) required for different development

stages of different cultivars of standard cut chrysanthemum
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Table 2 Actual duration (days) and physiological product of thermal effectiveness and PAR (PTEP) of different development stages
of different cultivars of standard cut chrysanthemum

dh A A~ il A~ H HH~IE TG~k &t AR EFT Basic development factor
Cultivars CP PS BB BH Total BD, BD,
#l1Ty Jingba (d) 14 51 15 24 104 1 1
75745 Xiufang (d) 16 53 25 26 120 0.87 0.87
$5z: Jingyun (d) 16 50 17 20 103 0.69 0.60
L% Youxiang (d) 15 60 18 29 122 0.48 0.85
PTEP (MJ-m™) 24 86 21 47 178

CP, PS, BB, BH 43 & AT B e At se 205 0 AR, JE ARSI, JFSIGR. BD, Al BD, 4373 #4215 H AL BRI AL 2 B3R MR B
st AR R

CP, PS, BB, BH means from cutting to planting, from planting to beginning of short day length treatment, from beginning of short day length treatment to bud
break, from bud break to harvesting date, respectively. BD; and BD; is, the basic development factor from cutting to beginning of short day length treatment,
and from beginning of short day length treatment to harvesting date respectively
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Fig. 2 Comparison between simulated [using PTEP (A) and GDD (B)] and observed days from cutting to different development

stages of standard cut chrysanthemum
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