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Citizen science is the scientific research that involves the participation of the public assisting professional scientists. This typically occurs in helping to data collection and/or data analysis. An increasingly popular use of citizen science is the collection of 
phenological data, like wildflowers blooming in summer or leaves changing color in fall. Studying the life cycles of plants (phenology) reveals some consequences of climate change.
The PCTO (Percorsi per le Competenze Trasversali e per l'Orientamento) is a school-work alternation program and represents an innovative teaching method, introduced in 2015 by the Italian Ministry of Education, University and Research. This program, 
through practical experience, helps to consolidate the knowledge acquired at school and to enrich the student training. The school-work alternation is compulsory for all the Italian students of the last three years of high school (15-17 years age). This 
program is a cultural change that incorporates good European practices, aimed at creating a synergy between school and work in order to encourage students to follow program learning inside of a public/private company.
The National Research Council of Italy is a partner of this program and each year students from high school are involved in technical and research activities. During the years 2015-2019, the Institute for the BioEconomy of Sassari, offered a School-Work 
learning program dedicated exclusively to Phenological and Pollen monitoring to groups of students of High School. While they employed their skills at work, they learnt to implement the specific protocols of a scientific project. These experiences 
increased their awareness of the essential role they can play by acquiring new knowledge of the environment and skills through scientific tools of citizen science. 
In the future, citizen scientists can provide reliable observations when following scientific methods and standardized protocols. Phenological monitoring programs based on volunteers support will become increasingly important in providing open-access, 
standardized data sets capable of supporting the process of answering ecological and global change questions.

Monitoring plant species - Activities
1. Phenology: how to observe vegetation development and growth.
2. Forest Fire: the importance of determining the moisture content of the plant material (live fuel) in relation to forest fire risk .
3. Aerobiology: monitoring flowering and type/ amount of pollen dispersed in the atmosphere, and pollen grain morphology.

Methodologies for monitoring shrub and tree plant species in a natural environment were 
presented and discussed in the team group.
Discussion key points: 
 Importance of the observations of the phases of the development cycle of spontaneous plants. 
 Flowering that marks the beginning of spring as a very important signal of the climate effects on plant ecosystems. 
 Recognition and monitoring of plant species through observation and data collection: phenological calendars. 
 Advances or delays in the appearance of the phenophases and their relationships with the meteorological patterns. 
 The relationships between the flowering phase/emission of pollen/dispersion into the atmosphere in relation to the 

seasonal meteorological trend. 
 Importance of methodologies for determining the vegetation moisture content during the growing seasons in relation 

to fire risk. 

Learning Objectives 
 raise awareness of the problem of protecting natural species and biodiversity from climate change impacts;
 highlight the importance of pollen calendars to enhance the allergy prevention campaign;
 understand the relationship between the water state of vegetation and the risk of starting forest fires;
 boost the capacity of analysis through direct observation;
 recognize and represent the fundamental elements for the recognition of species;
 apply the methodology for phenological monitoring by using simplified detection keys;
 identify the discriminating elements to be photographed and make digital photographs;
 acquire competence for cataloging the collected data and create database.

SUMMARY OF PROGRAM STEPS 
(1) Themes overview & background: discussion and share ideas with students 
(2) Practice: experimental data and vegetation samples collection
(3) Handling data:  how to process collected data using spreadsheet program (recording image & data, calculations, charts)
(4) Understanding data: how to realize a research product using a presentation programs (reports, graphics, multimedia content)

DATA SPECIE STADIO FENOLOGICO PIANTA NOTE

11/04/2018 Lentisco primi fiori visibili (ancora chiusi) Presenza di alcune foglie di un colore rosso a causa del cambiamento delle temperatura; presenza di frutti dell'anno p
11/04/2018 Carrubo presenza di  frutti Carrube ha un odore sgradevole 
11/04/2018 Mandorlo presenza di frutti le foglie  sono prevalentemente verdi e molte presentano infezioni rosse causate da insetti; la pianta nel getto ha  

delle macchie rossastre causate dal cambiamento della temperatura ;  le  foglie sono arricciate su loro stesse e  c'è 
un cambiamento di colore da verde a bianco  perchè vi è un danneggiamento dei tessuti  risultano anche 

11/04/2018   Alloro Inizio fioritura 
11/04/2018 Pero Piena fioritura le foglie sono state colpite da un  infezione causate da alcuni insetti; 

11/04/2018 Rosmarino  fiori appassiti 
presenza di schiuma creata da un insetto come protezione mentre si nutre della linfa della pianta; le foglie 
all'esterno hanno una peluria biancastra che serve da protezione e per diminuire la respirazione.

11/04/2018 Ciliegio Piena fioritura 
11/04/2018 Pesco fiori con pochi petali primi frutti
11/04/2018 olivo Inizio fioritura                      
11/04/2018 limone presenza di fiori e frutti
11/04/2018 gelso presenza di frutti 
11/04/2018 albicocco i fiori lasciano spazio ai frutti
19/04/2018 Lentisco i fiori iniziano a sbocciare alcune foglie hanno ancora il colore rosso
19/04/2018 Carrubo presenza di molti più frutti e alcuni già maturi
19/04/2018 Mandorlo presenza di frutti neri
19/04/2018 Alloro continuo fioritura presenza di frutti neri, nuove foglie verdi
19/04/2018 Pero fine fioritura
19/04/2018 Rosmarino continuo fioritura 
19/04/2018 Ciliegio termine della fioritura 
19/04/2018 Pesco primi frutti 
19/04/2018 Olivo continuo fioritura primi frutti e presenza di schiuma 
19/04/2018 Limone presenza di fiori e frutti 
19/04/2018 Gelso continuo fioritura 
19/04/2018 albicocco primi frutti 
23/04/2018 Lentisco continuo fioritura 
23/04/2018 Carrubo Piena fioritura 
23/04/2018 Mandorlo continuo fioritura  presenza di frutti neri
23/04/2018 Alloro continuo fioritura 
23/04/2018 Pero fine fioritura / allegagione frutti
23/04/2018 Rosmarino continuo fioritura sempre presenza di schiuma
23/04/2018 Ciliegio fine fioritura e inizio frutti
23/04/2018 Olivo continuo fioritura e frutti+
23/04/2018 Limone presenza di fiori e frutti
23/04/2018 Gelso continuo fioritura
23/04/2018 albicocco primi frutti  presenza di resina e alcuni fiori secchi
23/04/2018 Pesco primi frutti assenza di fiori
08/05/2018 Lentisco continuo fioritura
08/05/2018 Carrubo  presenza di frutti 
08/05/2018 Mandorlo presenza di frutti 
08/05/2018 Alloro continuo fioritura
08/05/2018 Pero accrescimento frutti
08/05/2018  Rosmarino poca presenza di fiori 
08/05/2018 Ciliegio quasi tutti i frutti sono rossi 
08/05/2018 Olivo presenza di fiori 
08/05/2018 Limone continuo fioritura 
08/05/2018  Gelso  crescita dei frutti 
08/05/2018 albicocco maturazione frutti 
08/05/2018 Pesco maturazione frutti 

PHENOLOGY
AEROBIOLOGY

BBCH 65 Full flowering
BBCH 61 Beginning
of flowering (about
10% of flowers open 

BBCH 69 End of 
flowering

BBCH7 Development
of fruit

BBCH 87 Fruit ripe for 
picking

BBCH 56 Flower pedicel 
elongating; sepals closed; 
single flowers separating

BBCH 81 Beginning of 
fruit colouring

BBCH 67 Flowers fading: 
majority of petals fallen

Observations Data handling

Data analysis

FOREST FIRE – Fuel moisture monitoring

POLLINI
Aceraceae
Amaranthaceae
Betulaceae

Alnus
Betula

Compositae
Ambrosia
Artemisia

Altri
Corylaceae

Carpinus
Corylus avellana

Ostrya carpinifolia
Cupressaceae/Taxaceae
Fagaceae

Castanea sativa
Fagus sylvatica

Quercus
Gramineae
Oleaceae

Fraxinus
Olea

Pinaceae
Plantaginaceae
Platanaceae
Polygonaceae
Salicaceae

Populus
Salix

Ulmaceae
Ulmus

Urticaceae
SPORE FUNGINE

Alternaria

Legenda concentrazione assente-molto bassa bassa media alta

stazione di rilevamento non attiva

Calendario pollinico di Sassari (2015-2019)

Gen Feb Mar Apr Mag Giu Lug Ago Set Ott Nov Dic

Gen Feb Mar Apr Mag Giu Lug Ago Set Ott Nov Dic

Pollen photos by Sardinia Environmental Protection Agency, 
ARPAS, Meteoclimatic Department, Sassari, Italy
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