PLANT TAXONOMY PRACTICAL ACTIVITIES va

Describe and identify a living plant using botanical terms. Exercises for the use of taxonomic
keys for ferns, gymnosperms and angiosperms identification.
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DICOTOMOUS KEY TO DIVISION PTERIDOPHYTA
FLOTR A ar
LA rOPAE: i
A Plants with sporangia (spore producing bodies) in strobili (spore cone); or 2
B: Plants with one pinnate leaf: Sporangia in grape like cluster at end of a
B: Plaass with sporangia in strobili: Leaves needle like, scale like. or apy

C: Sterns with joints, Leaves appearing absent (leaves actually reducd
Family)

C: Stems without joints; Leaves present needle or scale like
D: Plants larger than most mosses; Strobili very distinet cone like structure: Lycgpogiaceag (Club-moss fmily)

D: Plants not larger than most mosses; Strobili leafy or fleshy not so cone | amily)

A: Plants with sporangia (spore producing bodies) on under side or edge of leaves:

E: Fertile and sterile fronds (leafy branches) different; Sporangia on edges of curled up leaves of fertile fronds: Pierid:
(Rock Break Fem Family)

: Fertile and sterile fonds similar; Sporangia in rangia clustere) o underside of leaves
F: Fronds evergrean: Sofi withot in ody Fem Fanaily)
F: Fronds deciduous (withering in autumn) (covering)
G: Seri elongate; Leaf veins not reaching leaf edges (Splecuwort Fem Family)
i round; Leaf veins reaching leaf edges: Dryopferndaceag (Fem Family)




PLANT TAXONOMY PRACTICAL ACTIVITIES
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PLANT TAXONOMY PRACTICAL ACTIVITIES VVV

Field trip in Alto Molise territory: Botanic garden and UNESCO MAB

Gli studenti dell'Erasmus alla scoperta dell/Alto Molise
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PLANT TAXONOMY PRACTICAL ACTIVITIES

Assessment of practical activities

HEI PLADI - Quizzes
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SPLANT TAXOMOMY? Practical sctivity
ERASMUS Plus — KA2 “Strategic Partrership”

“Higher Education innovation in Plant Diversity:
Jfleibie fzarning paths for emerging labour morket - HEI-PLADI”

Warch 13-18, 2017 University of Molise, Pasche {Is, Italy)

CERTIFICATE OF ATTENDANCE

It is certified that

From has attanded the sPlant taxonomys practical

activity organized within the"Hel ladi Erasmus project” at the Univarsity of Malisz (Pesche, Italy]from 13% to 185

Warch, 2016 and passed the axamination test with the evahiation of carning 5 ECTS,

Frof. 6. Stefania Scippa
Coordinatar of the HEFPLADI project

Satisfaction survey

The staff teaching effectively presented the tools —

(e.g. materials, skills, and techniques) needed

The staff teaching was readily available during the T ————
class

The staff teaching provided help when | had e ————————

difficulties

The staff teaching provided constructive feedback
in response to difficulties with the language

The staff teaching encouraged participation

How would you rate the suitability of the
laboratories used?

The “Plant taxonomy practical activity" developed #

my ability to interact with diverse groups of peopl

The “Plant taxonomy practical activity" helped me
make progressin my acquisition of the language

The “Plant taxonomy practical activity" developed

my ability to apply theory to practice

How satisfied are you with the “Plant taxonomy
practical activity"?

0 2 4 6 8 10 12 14 16 18 20
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PLANT TAXONOMY PRACTICAL ACTIVITIES VVV

https://www.youtube.com/watch?v=ebWg25Mgldo
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BOTANIC MANAGEMENT PRACTICAL ACTIVITIES

Objectives:

—}—, Conventionon
B _J Biological Diversity

Global Strategy for :
Plant Conservation

\Updated Strategy 2011-2020

. Management of the Botanic gardens and
arboretums, based on knowledge of
national and international biodiversity
legislation and network organizations of
Botanic gardens (Washington Convention
CITES, United Nation Convention on
Biological Diversity, Global Strategy for Plant
Conservation, Strategy for ¥4

management of Botanic @

Gardens etc.)

* Knowledge and evaluating
¥ ¥ the significance of the
« Botanic garden gides social and educational roles
of the Botanic gardens.

* Landscape and architecture design
in Botanic gardens and arboretums

* Knowledge and practical
examples on conservation
and management of the
botanical collections;

UNIVERSITY -y YHWBEPCMTETCKM
BOTANIC {B ) BOTAHUYECKMA
GARDENS )7 | rpADMHM

* General garden care and
cultivating methods (watering,
pruning, weed control,
planting and transplanting,
vegetative propagation), plant
herbarium and seed banks

* Key role of the Botanic
garden in plant biodiversity
conservation

*,'#

'k}wwbw‘* ’é”




Satisfaction survey

GRADE
The teaching staff presented the tools effectively (materials,
skills, tools)

The teaching staff was readily available during the class

The teaching staff provided help when | was facing difficulties

The teaching staff provided constructive feedback in response to
difficulties with the language

The teaching staff encouraged participation

How would you rate the suitability of the laboratories used?
The “Plant Management: botanic garden" practical activity
developed my ability to interact with diverse groups of people
The "Plant Management: botanic garden" practical activity
helped me make progress in my acquisition of the language
The "Plant Management: botanic garden" practical activity
developed my ability to apply theory to practice

How satisfied are you with the "Plant Management: botanic
garden" practical activity?

UNIVERSITY

13

12
13
13

10

10

10

2

BOTANIC
GARDENS
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Monday, 10 July

9-13
Arrival
12-14
15-12 Lecture and seed bank presentation

Wednesday, 12 July [Tuesday, 11 July]

Drying |

Germination |

Lunch break

Germination |

Cleaning

Cleaning-

Germination
11

Lunch break

Packaging and :
.. Drying |
starage DB
= Packaging and

= Drying Il
= & storage
o
-
é Lunch break
=
2
=
F Germination Il Drying 1
5 Gis Cryopreservation of apple buds/excursion on PAS
= o Eotanical Garden
=
-
= 12-14 Lunch break
=
s

14-15 Assessment

Saturday]
, 15 July

Departure




Theory

0OU 4 , Packages of learning objective
(OER) on in situ and ex situ plant
conservation”, Credit 6

Practice

Material for ,EX SITU PLANT CONSERVATION” Practical Activities

OU 4 ,Packages of learning objective
(OER) on in situ and ex situ plant
conservation”, Credit 7 (part A)

"

HEL-PLADI PROJECT x
Higher Education Innovaten in PLARt Dlversiy HEIPLADI

»EX SITUPLANT CONSERVATION"
PRACTICAL ACTIVITIES HENDBOOK

Polah Academy of Sciepces Bounical Carden = Cemser for Blalogical Diversiny
Comservaaon in Warsrsw-Fowsn, FOLANT

1O-15 ety 2017




®

Cleaning and seed quality and quantity checking

e Laboratory exercises on seed sample
cleaning using basic laboratory equipment
like sieves, bungs and seed aspirator,

* Checking seed quality using stereoscope —
checking the purity of seed sample,
performing cut tests etc.,

* Checking the quantity of seeds, 1000 seed
weight.




VaRsoyit

Drying

Presentation of seed bank equipment used
for seeds drying and moisture content
monitoring,

Checking the equilibrium relative humidity
(eRH) of seed sample,

Practical course on seed water content
evaluation.

Germination

* Presentation of substrates used for
germination tests (agar, filter paper, paper
towels, perlite),

e Presentation of basic dormancy breaking
methods (cold-wet stratificaton,
scarification, gibberellic acid),

* Assessement of the effect of light and
temperature on seed germination,

e Viability evaluation using tetrazolium test.
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11 Packaging and storage

X' * Presentation of packaging methods for
‘ the long-term storage of seeds samples.

* Presentation of standard method of the
long-term seed storage (freezers),.
Presentation of cryopreservation as a
method for long term seeds storage.




Evaluation

20 questions (13 test questions, 7

open questions) about the practical

activities scope.




Satisfaction survey

How satiafied are you with the "Ex situ plant

practical activity?
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GRADE
The teaching staff presented the tools effectively (materials, skills, tools)
The teaching staff was readily available during the class

The teaching staff provided help when | was facing difficulties

The teaching staff provided constructive feedback in response to
difficulties with the language

The teaching staff encouraged participation

How would you rate the suitahility of the laboratories used?

The “Ex Situ Plant Conservation " practical activity developed my ability
to interact with diverse groups of people

The "Ex Situ Plant Conservation " practical activity helped me make
progress in my acquisition of the language

The "Ex Situ Plant Conservation " practical activity developed my ability
to apply theory to practice

@3 How satisfied are you with the "Ex Situ Plant Conservation " practical

activity?
caw :
practical activity?
O urssrsimcton
) satinfactory

O Very satiatyrg
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GIS PRACTICAL ACTIVITIES

Monday 4/9 Tuesday 5/9 Wednesday 6/9 Thursday 7/9 Friday 8/9
9.00-10.00 Field data collection  Field data collection  Field data collection  Field data collection  Field data collection
10.00-11.00 using GPS using GPS using GPS using GPS using GPS
11.00-12.00
12.00-13.00
13.00-14.00
14.00 - 15.00
15.00- 16.00
16.00-17.00

11 participants in total:  The practical activity involved data collection in the field (tree
heights) and data processing in the lab.

3 Cagliari (4/9)

4 Molise (4/9) Student assessment was based on a project developed by the

3 Sofia (5/9) students through Thursday and Friday, presenting it on Friday
afternoon.
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GIS PRACTICAL ACTIVITIES
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GIS PRACTICAL ACTIVITIES

GRADE
sat|5faCt|0n survey The teaching staff presented the tools effectively (materials, skills, tools)

The teaching staff was readily available during the class

The teaching staff provided help when | was facing difficulties
The teaching staff provided constructive feedback in response to
difficulties with the language

The teaching staff encouraged participation

How would you rate the suitability of the laboratories used?

The "Geographic Information Systems" practical activity developed my
ability to interact with diverse groups of people

The "Geographic Information Systems" practical activity helped me
make progress in my acquisition of the language

The "Geographic Information Systems" practical activity developed my
ability to apply theory to practice

How satisfied are you with the "Geographic Information Systems"
practical activity?

(5)

10
il

11

(4) (3)




LISBOA

UNIVERSIDADE
DE LISBOA

Modern Methods in Plant Systematics-practical activity C2
Lisbon, October 30'"-November 3™ 2017

Lecturer(s) or Responsible(s): Helena Cotrim and Filipa Monteiro
Location: building €2, Faculdade de Ciéncias da Universidade de Lisboa, Campo Grande 1749-016 Lisboac

SCHEDULE ACTIVITY ROOM *
Monday
30 Oct 9.-10.00 Reception of participants 2.2.22
10.00- Al-Plant DNA extraction and quantification. lab 2.4.37
12.30 #Groups activity digest: dry out the required volume of DNA solution

in the vacuum oven at 60 2C for all afternoon.

14.00- B1- Amplification of target sequences (Polymerase Chain Reaction) lab 2.4.37
17.00 for Sanger sequencing.

#Groups activity digest : check if samples are dried if precipitated let
them dissolve ON).

Tuesda:
31 0ct Y 9.00- C1-Amplified Fragment Length Polymorphisms (AFLPs): preparation lab 2.4.37
12.30 and setup of Restriction -Ligation reactions
B2-validate PCR results from B1; clean and quantify PCR products to
sequence.
14.00- €2- Amplified Fragment Length Polymorphisms (AFLPs): verify lab 2.4.37
17.00 Restriction-Ligation reaction and STOP the restriction reaction.

C3- AFLPs, set up Pre-Selective Amplification.
Groups activity digest

Wednesday | 9.00-

1 Nov 12.30 C4- AFLPs, set up Selective Amplification. lab 2.4.37
14.00- D2- AFLP and microsatellite analysis workflow. 2.4.16
17.00 Groups activity digest
D1- Primer design for phylogeny and diversity studies. PCroom
B3-Sequence databases and sequence analysis workflow; sequence 23.16
analysis
Thursday 9.30-
2 Nov 12.30 E1-DNA barcode: databases and applications, BOLD. 2.4.16
14.00- F1-Next Generation Sequencing (NGS), overview of techniques and PC room
17.00 applications: analysis of case studies 2.3.16
[2.4.16
Friday
3 Nov 9.00- F2-Next Generation Sequencing (NGS) technigues: group
12.30 presentations and discussion
14.00- F2-Next Generation Sequencing (NGS) technigues: group 2.4.16
16.00- presentations and discussion.

17.00 CONCLUSIONS




U

Comments: reflected my expectation, it has been interesting and improving. The

staff was available for any kind of problem

LISB0A
Satisfaction survey
GRADE  (5) (4) (3)
The teaching staff presented the tools effectively (materials, skills, tools) 20 2
. The teaching staff was readily available during the class 21 1
. The teaching staff provided help when | was facing difficulties 22
The teaching staff provided constructive feedback in response to
difficulties with the language 20 4
The teaching staff encouraged participation 20 1 1
How would you rate the suitability of the laboratories used? 16 5 1
The “Modern Methods in Plant Systematic" practical activity developed
my ability to interact with diverse groups of people 18 6
The "Modern Methods in Plant Systematic" practical activity helped me
make progress in my acquisition of the language 15 4 3
The "Modern Methods in Plant Systematic" practical activity developed
my ability to apply theory to practice 18 3 i
How satisfied are you with the "Modern Methods in Plant Systematic"
practical activity? 19 3



PLANT MANAGEMENT — BOTANIC GARDEN PRACTICAL ACTIVITIES % L-Universita

ta’' Malta

T T

Monday 16th 10:30-12:30 Welcome to participants to Argotti Botanic Gardens. Explanation of
April Schedule and tour of gardens.

13:30 - 15:45 Plant Identification and role of herbaria.

Tuesday 17th  08:30-10:00 Plant Adaptations: relating plant morphological features to plant
April requirements.

10:30 — 15:45 Activity: Mediterranean Garden, Observe plant in vivo, produce a
plant profile and a herbarium specimen.

Wednesday  08:30-10:00 Principles of Garden Maintenance
18th April (eg. diseases, labelling and propagation).

10:30 — 15:45 Activity: Different methods of Plant propagation, repotting and
transplanting.

Thursday 08:30 — 15:45 Fieldwork: Field Collection of seeds and other propagules and
19th April samples for herbarium specimen.

Friday 08:30 - 10:00 Principles of a good managing system (database).

20th April

10:30-12:30 Activity: Producing a plant label, Processing of field collection inc.
Entering data to database.

13:30 —15:45 Conclusion and Evaluation



PLANT MANAGEMENT — BOTANIC GARDEN PRACTICAL ACTIVITIES L-Universita

ta’' Malta

Garden Orientation Tour - Plant requirements, Role of Herbaria & Plant
Identification




PLANT MANAGEMENT — BOTANIC GARDEN PRACTICAL ACTIVITIES L-Universita

ta’' Malta

Building a Plant Profile and Herbarium Specimen




PLANT MANAGEMENT — BOTANIC GARDEN PRACTICAL ACTIVITIES L-Universita

ta’' Malta

Basic Methods of Plant

Fieldwork & Heritage Appreciation
Propagation

Coastal Habitat Fieldwork:
Vegetation Transitions & Seed Collection

Managing Garden Data
Database System & Garden Labels
n




PLANT MANAGEMENT — BOTANIC GARDEN PRACTICAL ACTIVITIES L-Universita

ta’' Malta

Conclusion & Evaluation:Group Presentation of Plant Profiles

el i

All participants produced a herbarium specimen and a plant profile of a halophyte, xerophyte or hydrophyte.
They were asked to present their plant profile and awarded their final mark. Average Mark was 87+3%

SALSOLA MELITENSIS

Plant family: Amaranthaceae

7 ? L-Universita H
Ay et Sy ) ta' Malta HEP Erasmus+
vity

5  Darniell Planlmanagemant botanic gamon Practical a
Common name: Mallese salt tree s L ALAgic AT ]
Hi ation in Plant Diversity |
Maltese name: Xebb flexible learning for emerging J?bau.r market - HEI-PLADI"

#  Endemicof Maltese islands April 16-20"™, 2018 University of Malta

B = . inly on sides of cliff escarp and hills

SATE OF ATTENDANCE
= JUCH Conservation: Threatned status
# Ivis amedium to large perennial dense shrubwhich reaches a height of

e und 2.5 metres , althou, m].r.rgw spmmens «can reach up to four to five metres in
z rm,n

From has attended the «Plant
cammnn veater-saving feature for maritime plants managament: botanic gardens practi ..-:...-.l wity arganized within the* Hai-Pladi Erasmus project” at
the University of Malta from April 16™ to 20" 2018 and passed the examination test with the
" # Itis an Halophyte that is adapted to withstand salinity at their roots by living svaluation of Ei’z' earning 4 ECTS " - 7
in saline coastal soils. O Al Dl

DIAMENTE SARA




PLANT MANAGEMENT — BOTANIC GARDEN PRACTICAL ACTIVITIES L-Universita

ta' Malta

Conclusion & Evaluation

Satisfaction survey- HEI PALDI
* PLANT MANAGEMENT BOTANIC GARDEN" PRACTICAL ACTIVITY
MALTA 2018

mark only one choite lrom 1 {least good} to 5 [besi)

The staff isaching efleclively presenied the taoks (e g. materiais. shils. and techniques)
needed

1234%

The statf 1eaching was raadily avaiabl during he class
1234%

The S 1Eaching provided Nelp when | Nsd difiulies

12348

The siafl consirucline feedt the
langusge

1234%
The staff teaching encauraged parption

1234Y

Haw waud yau rate Ihe sutabilty of the fabaratories sed?
1234%

The ‘Flant mansgerent betanic garden’ graciicsl sctify develogad my sbilly 1o inerset
it diversa groups of eople

1234%

The “Plan don” practsal actvity helped m mako preares in

a
Fmy sequsition of the language
1234K

The “Plant managemant betanic gerdan’ practical activly develapad my sbiity to apply
heory o praciice

1234%
How satisfisd are yeu with the ~PIant management holanis garten’ pracical ey

129aXK




IN SITU AND EX SITU PLANT CONSERVATION PRACTICAL ACTIVITIES

First day in Cagliari!
Welcome of participants




IN SITU AND EX SITU PLANT CONSERVATION PRACTICAL ACTIVITIES g%

First day in Cagliari!
Presentation of the working teams

Paeonia team Gentiana team
% Clematis team

Matteo Frau
Martina Sanna
Sara Serra e
udovica Dessi i
Janet Attard Francesca Spiga

Magdal Baldacchi 8 . .
Mihaela Tuzharova dEcaieneiAidarening Maria Enrica Boi

Desislava Mantovska Benjamin Joseph Pullicino

Anchusa team

Giacomo Calvia Andrea Ambus

Chantelle Spiteri Laura Serreli

Yacopo Luigi Baldacchino Manuela Campus

Sergio Fantini
Benji Fenech Salerno
Alberto di Giorgio

Maria Lakova

Martina Falcione Graziano Neri

Monitoring team Dune team

Laura Scanu % Maria Mureddu

Desislava Ljubomirova - . Paul Muscat
{ Luca Quaranta ‘ “#:: Mirena Zhelezarova
.~ . Giuseppe Dilorio
e |




IN SITU AND EX SITU PLANT CONSERVATION PRACTICAL ACTIVITIES

First day in Cagliari!
EACH MEMBER presented himself

L




IN SITU AND EX SITU PLANT CONSERVATION PRACTICAL ACTIVITIES

First day in Cagliari!
We visited the




IN SITU AND EX SITU PLANT CONSERVATION PRACTICAL ACTIVITIES

Second day in Cagliari!

Morning Activities:
Presentation of in situ conservation work methods; first part of in situ practical activities.

i I
B gl

Afternoon activities:
Presentation of ex situ conservation work methods; first part of ex situ practical activities.




IN SITU AND EX SITU PLANT CONSERVATION PRACTICAL ACTIVITIES

Third day in Cagliari!

Morning field activities: Afternoon field activities:
1) Germplasm collection techniques 2) In situ monitoring of plant diversity.
Naturalistic-archaeological guided visit.




IN SITU AND EX SITU PLANT CONSERVATION PRACTICAL ACTIVITIES

Fourth day in Cagliari!

Morning field activities: In
situ monitoring of alien
plants. Monitoring and

eradicating the invasive alien
species Carpobrotus ssp.

Afternoon activities:
Presentation about “How to write a
scientific paper”.

I —




IN SITU AND EX SITU PLANT CONSERVATION PRACTICAL ACTIVITIES

Last day in Cagliari!

Morning activities:
Preparation for the exam by the working team




IN SITU AND EX SITU PLANT CONSERVATION PRACTICAL ACTIVITIES

Last day in Cagliari!

Afternoon activities: Oral exposition for the course evaluation (exam)




T T T T T T T T T T

A B C D E F G H | L

A_The staff teaching effectively presented the tools (e.g. G_ The “In situ and ex situ plant conservation” practical
materials, skills, and techniques) needed. activity developed my ability to interact with diverse

B_ The staff teaching was readily available during the class. ~ 8OUP> of people.

C_ The staff teaching provided help when | had difficultie.s H_ The “In situ and ex situ plant conservation” practical

activity helped me make progress in my acquisition of the

D_ The staff teaching provided constructive feedback in language.

response to difficulties with the language.
|_ The “In situ and ex situ plant conservation” practical

E_The staff teaching encouraged participation. activity developed my ability to apply theory to practice.

F_ How would you rate the suitability of the laboratories

i+ L_ How satisfied are you with the “In situ and ex situ plant
used?

conservation” practical activity?
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