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Model structure

» Leaf Photosynthesis

» Canopy Photosynthesis
» Respiration

» Dry Matter distribution

» Water balance routine
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Leaf Photosynthesis

T T
200 1Kl
PAR

@ University of Thessaly

The relation between available radiation and
CO, gross assimilation by a single leaf is
described by an asymptotic exponential relation

FG = AMAX * ( 1 — EXP(- EFF*PAR/AMAX) )
FG: assimilation in kg(CO,)ha'(leaf)h-
PAR: photosynthetically active radiation(J m-=2s-1)

EFF: is the light use efficiency in
kg ha'h-1/J m-2s-1

AMAX: maximum rate of CO, assimilation in
kg(CO,)ha(leaf)h.
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Canopy Photosynthesis
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Respiration

Maintenance respiration (MRR): Energy consumed to
meet maintenance requirements.

M RRorg = Rorg*Sorg

Growth respiration (EC): Respiration providing energy for
the conversion of primary photosynthesis into structural plant
materials like, proteins, cellulose, fats, lignin.

DWI,,,=DailyGain,,,*EC
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Dry matter distribution (Dalily basis)
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BioKenaF: Relation diagram
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BioKenaF: Relation Diagram
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Application

HARDWARE

* Processor: AMD ATHLON XP 2800+
» Motherboard: Gigabyte 7N400-Pro

« RAM: 1 GB 400 Mhz

 Hard disk: W.Digital 160 GB

» Graphics: GA 6600 GT 128 MB Ram

SOFTWARE SIMULATION TIME

* Microsoft Visual Basic 6 4 sec

» Microsoft Excel 2000 13 sec including exportation to MS Excel
« Helexis Icon Catcher v3.0

* Microsoft Paint for windows XP
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BioKenaF application

#F Biokenaf

=
Laocation Metearological

SIMULATION CONDITIONS SIMULATE ‘ Send 0
MO

" Potential growth simulatian | | |
" Water-Limited Growth Simulation

" Fixed Enc-Day |

Ll
! Anthesis

INPUTS
Initial Ory W'eight | kar / ha
Dary of emergence |
Initial Sunction | cm

tax. surface starage
capacity crm

Depth of Graund | om

Hale [~ Permanent

LOAD / SAVE INPUTS

Save Inputs

Load Inputs
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BioKenaF application

#% Biokenaf

Overview T iS50l Water T Metearalogizal
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Clear Boxes
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BioKenaF application

oad

Add Irrigiation in desirable intervals

V'ear tonth Dray

From: |2DUU / |2 / |1
Tilk |2|:|DD 4 |3 / |12

Eveny: |2 Days Irrigiation |5 cm

Optional File Informations
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BioKenaF application

&5 meteorological files editor
File Grid Help

DAY TMax | MM | awatT | PREC | winD |

Year

Author

Country

Area

Latitude

Longitude

Altitude Comments \;

=

—Inzert a stable value within an interval ———————————————

Month Iﬁ
From Dayl— Column Iﬁ
Till Day I— Value I—

Linear interpolation | Inzert values |
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Dry biomass (kg/ha)

leaves

petioles

200

Palamas- Karditsa (Greece) Year 2003, 100% Irrigation
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leaves
petioles

J. Day

Palamas- Karditsa (Greece) Year 2003, 50% Irrigation
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total
stem

leaves
petioles
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Palamas- Karditsa (Greece) Year 2003, 25% Irrigation
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Sowing date 19/5/2003 Sowing date 19/6/2003

ltaly Bolognia Year 2003, potential productivity
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ltaly Bolognia Year 2004, potential productivity
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France- Nicae Year 2005, potential productivity
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Greece 2003

Total R° = 0,9476

Stem R® = 0,9739
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Greece 2004

Total R* = 0,9649

Stem R? = 0,9759
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Greece 2005

Stem R® = 0,9365

Total R® = 0,9364
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Bolognia 2003

Total R” = 0,8835
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Bolognia 2003

Total R” = 0,8835
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France 2004

Total R* = 0,9737 /
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All simulations

Total R = 0,9631
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Missing Data
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Thank you for your attention |
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