
Poster Print Size:
This poster template is 
set up for A0 
international paper size 
of 1189 mm x 841 mm 
(46.8” high by 33.1” 
wide). It can be printed at 
70.6% for an A1 poster of 
841 mm x 594 mm.

Placeholders:
The various elements 
included in this poster 
are ones we often see in 
medical, research, and 
scientific posters. Feel 
free to edit, move,  add, 
and delete items, or 
change the layout to suit 
your needs. Always check 
with your conference 
organizer for specific 
requirements.

Image Quality:
You can place digital 
photos or logo art in your 
poster file by selecting 
the Insert, Picture 
command, or by using 
standard copy & paste. 
For best results, all 
graphic elements should 
be at least 150-200 pixels 
per inch in their final 
printed size. For 
instance, a 1600 x 1200 
pixel photo will usually 
look fine up to 8“-10” 
wide on your printed 
poster.

To preview the print 
quality of images, select 
a magnification of 100% 
when previewing your 
poster. This will give you 
a good idea of what it will 
look like in print. If you 
are laying out a large 
poster and using 
half-scale dimensions, be 
sure to preview your 
graphics at 200% to see 
them at their final 
printed size.

Please note that graphics 
from websites (such as 
the logo on your 
hospital's or university's 
home page) will only be 
72dpi and not suitable 
for printing.

[This sidebar area does not print.]

Change Color 
Theme:
This template is designed 
to use the built-in color 
themes in the newer 
versions of PowerPoint.

To change the color 
theme, select the Design 
tab, then select the 
Colors drop-down list.

The default color theme 
for this template is 
“Office”, so you can 
always return to that 
after trying some of the 
alternatives.

Printing Your 
Poster:
Once your poster file is 
ready, visit 
www.genigraphics.com 
to order a high-quality, 
affordable poster print. 
Every order receives a 
free design review and 
we can delivery as fast as 
next business day within 
the US and Canada. 

Genigraphics® has been 
producing output from 
PowerPoint® longer than 
anyone in the industry; 
dating back to when we 
helped Microsoft® design 
the PowerPoint software. 

US and Canada:  
1-800-790-4001

International: +(1) 
913-441-1410

Email: 
info@genigraphics.com

[This sidebar area does not print.]

To test whether the program could reproduce 
bibliographically reported plant mortality rates, 
daily mortality was introduced as the only 
parameter in simulations where plants could 
only die. Exponential curves were fitted to 
obtain life expectancy.
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The objective of this study is to 
model the seasonal supply of four 
entomophilous flower species of 
interest using Monte Carlo (MC) 
simulations over at least ten years. 
The goal is to reproduce natural 
subsistence scenarios by varying 
mortality and propagation rates, as 
well as including artificial reseeding 
events.

Abstract

Based on the phenology of each 
species reported in the literature, 
the following parameters were 
assigned:
● Death rate
● Date of floral season start
● Flourish probability
● Propagation probability
● Lifetime of a flower
These parameters were also 
adjusted to reflect different climate 
scenarios (warm, medium, and cold 
seasons).

Making use of MC simulations the 
evolution of floral seasons of 
annual species was studied. The 
model employed is the Cellular 
Automaton. [2] Each MC step is 
associated with a single day. 
Square lattice has periodic 
boundary conditions in one 
direction and open ones in the 
other. In each cell, depending on its 
current state and those of its eight 
neighbors, it may:
● Grow a plant
● Flourish a plant
● Die a plant or its flower

Model

Results*

Parametrization
The availability of floral resources in 
rural landscapes is key to sustaining 
arthropod populations that perform 
ecological functions essential to 
agriculture, such as pollination [1]. In 
this interdisciplinary work with 
researchers specialized in 
agricultural ecology, the aim was to 
represent the seasonal variations in 
the floral supply of different species 
mixtures selected for establishment 
in non-farmed areas, optimizing the 
initial sowing proportions to achieve 
a homogeneous floral supply over 
time.

Species of Interest
Simulations were performed for the 
following species:

   White clover (Trifolium repens)
   Red Clover (Trifolium pratense)
 Yellow sweet clover (Melilotus 
officinalis)
   Chicory (Cichorium intybus)
   Grass
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Discussion 
MC simulations allow us to 
reproduce the real behavior of the 
studied species in terms of survival 
and flowering.
The results for propagation and 
reseeding are as expected and 
species survival increases, 
compared to cases in which they are 
not propagated or only propagated, 
respectively.
In this model, parameters might be 
modified depending on normal 
climate conditions or anomalous 
ones such as droughts, floods or 
frosts. As well, spatial conditions can 
vary (size of lattice, boundary 
conditions).

Introduction

Species Life 
expectancy 
(years)

Mortality rate 
(days)

Fitted life 
expectancy

Fitted 
mortality rate

White clover 4-6 0.00055 5.11 0.000536

Red clover 2-3 0.00111 2.84 0.000966

Sweet Clover 3-5 0.00068 4.16 0.000658

Chicory 3-5 0.00068 4.17 0.000657

Figure 6: Example for a specific species showing total plant 
counts. The gray line represents natural propagation; the red line 

includes reseeding every two years.

Figure 3: Using the presented initial plant densities per species 
(plants/m²), equality in floral supply can be achieved within the 

desired timeframe.
Figure 5:  Comparison between simulated (a) and 

bibliographical data (b) of species in wild state.

Figure 4: Effect of natural propagation on each species. 
Solid lines represent results including propagation; dotted 

lines correspond to cases without propagation. 
Propagation as a single-day event can be clearly 

observed.

Figure 1: Representative diagram of the simulation dynamics.

Figure 2: Cellular automaton scheme.

White clover                    Red Clover                 Yellow sweet clover           Chicory

*All results shown are from the same type of scenario: warm season.
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Tabla 1: life expectancies and mortality rates from bibliography 
compared to fitted ones.
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Figure 7: Climatic incidents such as frosts can be 
simulated, affecting total plant or flower numbers. Other 
events such as droughts or floods can also be modeled.
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