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Growth simulation of potted Antirrhinum majus in greenhouse based
on radiation and thermal effectiveness

CHEN Yougen®, QIN Linlin?, FANG Peng', WANG Guowei*, WANG Dongliang*
(1. School of Horticulture, Anhui Agricultural University, Hefei 230036;
2. Department of Automation, School of Information Science and Technology, University of Science and Technology of China, Hefei 230027)

Abstract: In order to optimize radiation and temperature conditions inside greenhouse, a model of plant
growth and development of Antirrhinum majus ‘Hongji’ was developed using production of thermal and PAR
(TEP) as a prediction index through adjusting planting date and planting density. Independent experimental data
were used to validate the model. The results showed that the model could give satisfactory predictions at four de-
velopment stages (sprouting, leaf unfolding, flowering and harvesting). Based on the 1:1correlation line, the coef-
ficient of determination (R?) between simulated and measured growth stages was 0.95, and the root mean squared
errors (RMSE) were 1.3, 1.7, 2.3 and 1.8 days for the four stages, respectively. The model developed in this study
made it more accurate in prediction of growth stages than that with GDD -(growing degree days ) based model
(with RMSE of 2.6, 2.5, 3.9 and 3.2 days, respectively). Based on the 1:1 line, R? and RMSE between simulated
and measured plant height, diameter of basilar stem, number of leaf, number of flower bud and total biomass pro-
duction were 0.94, 0.92, 0.96, 0.97, and 0.91 and 6.9 cm, 0.4 cm, 5.8, 2.2, and 1.27 g/plant, respectively. Based on
the results of this study, it can be concluded that the developed model can satisfactorily predict variations of the
growth stage, plant morphology and biomass production of the potted Antirrhinum majus. Hence, it can be used
for decision making in precision control of light and temperature and optimizing planting date and density for 4n-
tirrhinum majus in greenhouse.

Key words: Antirrhinum majus; photosynthetically active radiation; temperature, growth and development;
simulation model
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Figure 1 Comparison between simulated and observed days in
different development stages

33 TYIREZENER

I 5 g BAR S RS 2, AR A X (8) A
BT IEER T A - A B St B KO
Ferp 4 AR, BUE S SEE R 2L T 1 1
T2k Y 2B R? 0 0.91, RMSE 4 1.27 g-#k™(
3A) . TR e A T4 iR PR R AN
RMSE 4> 0.79, 2.84 g4 (/& 3B).

ZEHEHE/cm
Simulated stem diameter
— )
[es}

ZEH SN /em

Obversed stem diameter

— —_ ) )
1) & S G
T T
.
»
»
a

T HAME
Simulated flower number
W

[

0 5 IIO 1I5 2.0 2I5
TR

Observed flower number

2 this. EH. HRH. EERMESSNELLR

Figure 2 Comparison between the simulated and measured plant height, stem diameter, number of leaves and flowers
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Figure 3 Comparison between the simulated and measured dry weight of biomass production
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