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Department of Biology – Plant biosystematics lab

 specialises in the taxonomy, systematics, and conservation of vascular plants; 
the lab was recently equipped with instruments needed for aerobiological 
monitoring;

 manages a Native Plant Germplasm Bank devoted to ex situ conservation 
projects and to the development of propagation and cultivation protocols of 
endangered species aimed at their reintroduction into natural habitats.

 is / has been partner in a number of projects carried out in Italian and 
European territories, e.g. the production of the new European Red List of 
vascular flora; the ENSCONET (European Native Seed Conservation 
Network).

 the staff – professors, researchers, and lab technicians – is trained to use the 
most advanced scientific methods to work on such projects, including:

 plant DNA isolation, PCR, amplification for the evaluation of genetic 
variability between and within populations and of phylogenetic 
relationship between species;

 advanced treatment of seeds to ensure that ex situ conservation maintains 



Participation in project activities

A. Preparatory actions

ACTION A.1: Set up of an Integrated Information System (IIS) in 3 countries 
(France, Italy, Austria). Rresponsible for implementation: UNIPI; includes 
RNSA MUW, Unifi): Month 1:15 3 months setup + 12 months continuous 
monitoring

B. Implementation actions

ACTION B.1: Implementation of IIS and PPI in three countries (enrolment, 
randomisation, educational intervention). Responsible IFC-CNR

ACTION B.2: Health assessment of Allergy Patients. Responsible IFC-CNR

Common to all partners

ACTION C.1: Monitoring of the long-term implementation of Aerobiological 
Information Systems 

ACTION C.2:Validation and comparison of the effectiveness of the two 
Aerobiological Information Systems



Planned activities



Equipment installation: pollen trap

 VPPS 2000 Lanzoni

 Urban area

 15-20 m above ground (to 
avoid “canyoning” effect)

 Clear visual all around

 Continuous sampling of 
pollen grains and spores



Davis Vantage Pro2 weather station

Equipment installation: weather station

 Temperature
 Wind (speed and direction)
 Relative humidity
 Rainfall
 Atmospheric pressure
 Solar radiation

Data is stored in an internal 
temporary memory and then  sent 
to a server via wireless 
connection for permanent 
storage.

Data are sampled every 5 minutes. 



Location





17 m

Flat roof, with wireframe railing. The building is managed by the Department of 
Biology. Access to roof is easy but allowed to authorized staff only and the building 
is guarded. Both pollen trap and weather station will be installed here.

Location



Data sampling: pollen grains and spores

Suction pump ensures a constant 

air flow matching the respiratory 

flow, of 10 l/min (14,4 m³ in 24 

h). The trap has a range of 10 

km, allowing a full coverage of 

the urban area.

Revolving 

drum

Slit

Tripod

Rudder

Free-spinning 

housing

Motor 

compartment

flowmeter 

10 l/min



A 336 mm transparent Melinex® film strip is wound around a 107 mm 

diameter drum. The film is covered with a thin layer of 3% silicon fluid in 

carbon tetrachloride. The drum rotates by 2 mm/hr., allowing to sample 

without interruption up to 7 consecutive days without changing the sampling 

strip.

Data sampling: preparation of sampling film



F

I



The film strip is removed from the 
drum, cut into 7 sections, each 48-
mm long; then each section is 
glued to a slide, stained with basic 
fuchsin gel, covered with a 
standard slide cover, put on a 
thermostatic plate at 50°C for 
one hour.

Data sampling: preparation of slides

48-mm film section

slide

stain

slide cover



Data sampling: slides ready for analysis / storage

A week-worth of samples ready for analysis / storage



Local data are integrated in models covering a wider area, 
provided by Lamma Consortium (forecast model WRF-ARW 
GFS or WRF-ARW ECM) for Tuscany.

Data sampling: weather data



Data sampling: conventional chemical pollutants



 Male gametophytes of spermatophytes, fertilizes the ovules of same 
species

 It can be transported by wind (anemophilous dispersal) or insects 
(entomophilous dispersal). 

 Plants with anemophilous dispersal produce millions of pollen 
grains in the anthers, like e.g. Pinus spp.

 Plants with entomophilous dispersal produce a few thousands 
pollen grains, like e.g. Trifolium spp. 

 Weather, climate, plant distribution and density are important 
ecological factors affecting anemophilous dispersal.

 Shape and size of pollen grains are intrinisic factors affecting 
anemophilous dispersal. For instance, pollen grains in the Urticaceae 
family have a small size (10 µm), especially if compared with pollen 
grains in the Pinaceae family (up to 200 µm). Pinus pollen grains have 
large air bladders to sustain buoyancy in the air.

Data analysis: the pollen grain



•Striata

es.: Acer spp.

•Scabrata - granulata

es.: Ambrosia                   

Artemisifolia L.

•Echinata

es.: Helianthus 

spp.

• 00 µm• 00 µm• 00 µm

Data analysis: morphological traits



• Monoporate (e.g. grasses)

• Triporate (e.g. Corylus spp.) • Tricolporate (e.g. Olea spp.)

• With vesicles (e.g. Pinus spp.)

Data analysis: morphological traits



Corylus spp. Alnus spp.

Triticum sp. Parietaria spp.



Data analysis: count of pollen grains

Following UNI11104 protocol, 
each slide is read at 400x along 
horizontal lines, spaced by 2 mm 
from one another.
Each pollen grain observed in 
the microscope field is then 
identified to family or genus 
level.
A separate count is recorded for 
each family / genus, and final 
counts are filed on a count sheet.

The concentration of pollen grains 
per cubic meter P is then 
calculated as follows:

P = pollen count * 2,43/read lines



Data analysis: pollination curves



 Pollen counts are grouped by botanical family and 
recorded on aerobiological bulletins showing pollen grain 
concentrations (n/m3) for every day of the week.

 Local meteorological data are integrated in forecast 
models to provide a local weather forecast.

 Finally, aerobiological forecasts are developed based on 
the reference pollen counts from the previous year and the 
current weather forecasts.

 A similar process, but with more emphasis on weather 
forecast, involves the forecast of conventional chemical 
pollutants (SOx, NOx, O3).

Data processing



Integrated system   

Weather station

Pollen trap Conventional 

chemical pollutants

Weather forecast

Improvement of 
respiratory allergic 

diseases management

Medical 
recommendations
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