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Abstract Tomato structural-functional model was set up to investigate the effect of different light environment on toma-
to morphology structure. To calibrate the model , multi-targets estimating method, which was based on the description
o plant topological structure, was adopted tofit the field data. Two cases ,i. e. no-shading and local-shaded plants
were simulated by the model , and the comparative results were presented in view of the following aspects: morpholo-
gy at different growth stages, cumulated biomass into organs and 3D visual output. The results indicated that no-shad-
ing plants have shorter and stronger stem internodes, bigger leaf and fruit compared with local-shaded ones. By model ,
the characteristics of morphology structure under different light interception were well simulated and fitted the field data

very well , which verified the model was accurate.

Key words tomato; morphological structure; structural-functional; model; no-shading plants; local-shaded plants

[1] CO, [2-3] .

[4-5]

: 2005701725
(2003AA209020) (2002AA241221) ;-

) ) ) , Emall :
donggiaoxue @163. com;

E mail :ym-wang @263. net



5 27
: . - :
[6—8], ’ : ’
, [9-10],
1 l
: (1,
, 25cm, )
22.5¢cm 2 1) (no-shading , ,
plant) 60 1m, ,
2) (local- shaded 61, ,
plant) 2 8 x8 :
, 25cm, 16 )
, : Q=WAY/ R (1)
:Q,mg/ (cm?-9); W , mg/
mgAY ,mg/cm®; R
,gcm ,
E(t) =W(DAYP (At t=1,2, ., T
, 6 D E(t) t
, mg-scm?; T At t
) 'S,
4 ( w(t) Ag(t)
0.01 g) ( 0.1 mm) ( 1
mm) , LI- Em.,
3000A , 2 %( >50 cm?)) E(t)
En®@(t)/ P P(t) <P,
, 1min, 15 28 B0 = g oy >0, 2
30% 40%, 70% 80%, 10 P, W/ e
hd, d(1) At :
SWR ( (1)
2 %) , Q(t) = E(t)/ R(1)
5 C(t) =1/ R(t) =(Sp/ rira) (1-exp(- rala(t))
(3)
2 'Sp .cm?,
' Sp= x . N
’ ,gcm;ra ;A

,ILA(t):_z (Si(1)/ Sp) t



28

2005 10
Q(t) = E(t)- C(1) = ,
E(t) (Sp/ I rz){ (1- exp[ - T2 Z (Si/ Sp)]} .
(4)
( 1
A qgo(i,t) = Q(t) PoFo(i)/ D(t) (5) ;
: (0] s e
p b fAq(i,t) i
t ; Po
(1, ,
E (1) Linux
v BERIMEE
. RS ETHREH
Fo(i) (To, Ao, Bo) , T PEMIEEER | BEJLRT | ShlaLs R
T, A, B, REET % I
BRI & B % A7 AL ighss
; ; P Ao, Boryry | | Hefiligiih AR HWEH
o0 ’ Lg%m#ma@‘j % Eib A __—
t E3Hs) U I 53
. \ Ao e s e [
D() = % Po % (Foli): No(t-i+1) (6) —
No 1

s(i, 0 = /yaQ(i,n P’
L(i,t) :J&Q(i,t)(l+f3)/2

:S(i,t) i

t) i ,cm;a 3

rameters)”

(hidden par

2
(7)

em?; L (i,

Fg.1 Software architecture overview of tomato

®,,=1.2 kW/ m?

morphology developmenta dmulation

( 2(b),
®,,=1.0 kW/ m?,



29

5
30 2000
[ ® e ® -
E —h—
. Ht RO E ] PN
5 20 o bR ot 2
A
'HIO- ‘.“‘. &
. £ soof
" %
L[]
.. 1 1 1 ] J 0 3 N T N T T T T T I I |
0 200 400 600 80 1000 2 4 6 8 10 12 14 16 18 20 22 24 26 28
g/ KRS
2

Fg.2 Andysson the efect of light energy and temperature on mode under different light competition
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Fig.3 Comparioon of multi-fitting on tomato morphology structure under different competition for light
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Table1l Vauesof hidden parameters under different light competition
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Fig.4 Comparion of cumulative biomass of organs between observation and
damulation under different light competition
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