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Model for Simulating Formation of Leaf Area Index of Pot Planted Antirrhinum

majus Grown in Greenhouse

CHEN You-Gen', QIN Lin-Lin>, WANG Guo-Wei', FANG Peng', WANG Dong-Liang"’
'College of Horticulture, Anhui Agricultural University, Hefei 230036, China; *Department of Automation, University of Science
and Technology of China, Hefei 230027, China

Abstract: In order to optimize the climate management for pot planted Antirrhinum majus grown in
greenhouse, a model for simulating formation of leaf area index of pot planted 4. majus ‘Fanmeixiafen’ was
structured according to the relation with leaf growth and photo-thermal effect. And independent experimental
data were used to validate the model. The results showed that the number of unfolding leaves per plant was a
positive exponential function of the product of thermal effectiveness and photosynthetically active radiation
(TEP) accumulated after emergence, and the length of each leaf was a negative exponential function of the TEP
accumulated after emergence. Based on the 1:1 line, the coefficient of determination (R’) and the root mean
squared error (RMSE) between simulated and measured leaf number, leaf length, and leaf area index (LA/) were
0.98, 0.93, 0.99, and 2.6, 0.33 cm, 0.17, respectively. Based on the results obtained in this study, it can be
concluded that the model developed can give satisfactory prediction of LA/ variation of pot planted 4. majus.
Hence, it can be used for decision making for precision control of light and temperature in greenhouse A. majus
production.

Key words: Antirrhinum majus; photosynthetically active radiation; temperature; simulation models; leaf area index
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Table 1 Minimum, optimum and maximum temperatures of

A. majus at different development stages

EHEM HA AR/ C UG/ C il &/ C
I EPN 14 25~28 34

| 12 19~23 34
ERiS | SPN 10 25~28 35

P [8] 10 17~22 35
TR SPN 10 25~28 35

P [8] 10 17~22 35
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Fig.1 Relationship between numbers of leaves unfolding and

TEP after emergence

1.2 It F K E R

18 AR Pk d5e /N1 07 V00 Bk it KK
izt R IT iG S TEPEAR AT A (K2), 1521
A S S R TT R R TEPH) R A
L=Liyg[1-exp(=k*TEP/L;, 00 11 ©))

A, M LS KR (em); Ly,
e B IR K (em); TEP 5 i eI s
) AR AFIMI-m?); koA TC NS H, 2Pl
eI RER 1RoR M KRR BT emibf A3 kit

_EEE
- WA

KK /em

Livsg

L
| - e

KB fem

1 1 1
0 100 200 300
JEM 5 R TEP/MI-m™

B2 K S I e RARTEPI) R 3
Fig.2 Relationship between length of leaf and TEP after
unfolding
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Fig.5 Comparison between simulated and observed values of unfolding leaf number, leaf length and leaf area index in

experiment 2 and 3
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