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FOREWARD

The objectives of this second part of the Flora Monitoring
workshop is to focus on practical work in plant identification and
methods for flora monitoring.

The aim of this second phase is also to clarify all pending
issues from the first meeting and to initiate the monitoring
program. The flora monitoring team strongly feels the importance
of capacity building of the management teams, if successful, this
workshop would hopefully lead to continuity and reinforcement of
the monitoring program objectives and management strategies.
Therefore, your active participation and contribution in this
workshop are highly appreciated.

Flora Mouitoring Tean
o Salma N. T: d/éamé PID
o Elsa Sattont, MSc

& Kéouzafm Kujo, PéD
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I- PRELIMINARY STEPS TO TAXONOMIC
IDENTIFICATION

A-INTRODUCTION

Taxonomy is the science of the classification of organisms according to their
resemblance and differences. It includes delimiting, describing and grouping
species and nomenclature or giving names to the described entities.
Plant taxonomy has two aims:

» toidentify all kinds of plants

» to arrange the kinds of plants into a scheme of classification that will show
their true relationship

One aspect of taxonomy is documentation, which includes the preservation of
living fossit floras in a museum or herbarium, incduding type specimens and
illustrations.

The importance of taxonomy is nct only in identifying and relating organisms,
but also in storing and retrieving information.

Biological classification used today is based on the work of the biclogist Carolus
Linnaeus (1707-1778). In the linneaen system, each species is assigned two
names; the name of the genus or generic name and the name of the species or
specific epithet; e.g. the scientific name of the Lebanese Cedars is Cedrus /ibani.




B- ANGIOSPERMS

Angiosperms (flowering plants) constitute the subdivision of seed plants. They
are the most dominant, numerous and sticcessful plants living today and include

about a quarter of a million of species in about 300 families. They produce
flowers, fruits and seeds.

B.1 Criteria used in classification of angiosperms
—The presence or absence of petals
If present, whether united or separate

‘+The position of the ovary in relation to perianth (hypogenous, perigenows or
epigynous flowers)

~The numbers of petals

~The union of parts

“>The nature of the perianth (=calyx and corolla)

~The nature of the fruit (is related to the nature of the gynoecium)
-The morphology of the seed

- Vegetative characters (roots, stems and leaves)

B.2 Classification
The angiosperms are divided into two classes:
Dicotyledons (dicots) and monocotyledons (monocots).

» Dicots
Embryo: with 2 cotyledons

Flowers:in4 or 5, orin mL_Jltiple of 4 or 5,
Leaves: netted venation (petiole: +/-)
Growth form: herbaceous or woody
Vascular system: in a ring

Roots: taproot

Nelted zenstion

\
2 cotpledons

Embmo. Leaf. Root.




» Monocots
Embryo:  with 1 cotyledon
(embryonic seed leaf)

Leste rith r.z'.m!lel TenAtor

1
1eatyetin

Flowers:in 3 or multiple of 3

Leaves: usually, paraliel venation
(petiole seldom develops) 1,

Growth form: mostly herbaceous OB
a few arborescent (palms) & ~Toorie o & prnepal

Vascular ~ systent vascular (AT
bundles scattered ‘ Roots: fibrous

g.2.1 Type of flowers in terms of the disposition of the
ovary

v» Flower parts situated below
the ovary: flowers with superior
ovary (Hypogenous flowers). The
sepals, petals and stamens are
inserted at the base of the ovary
and free from it.

- Flower parts situated around
the ovary: flowers with  half-
inferior ovary (Perigenous flowers).
The sepals, petals and stamens are
inserted on the rim of a shallow or
deep cup-like structure  called
hypanthium (floral tube oF cup).

Gup'[i{ze structnre

« Flower parts situa ted above
the ovary: flowers with inferior
ovary (Epigenous flowers). The
sepals, petals and stamens appear
to arise upon the ovary.




B.3 DICOT

B.3.1 Brassicaceae Family
— The Mustard Family -

Growth form: Annual or perennial
herb with pungent watery acrid
sap.

Flowers: reqular 4-merous,
perfect
* - Qvary is superior,
+  Calyx: 4 separate sepals
s Corolla: 4 separate 'clawed'
petals; arranged diagonally
(cross-shaped),
+  pistil one of two united
carpels,
+  Stamens: 6
+  Inflorescence: flowers usually
in racemes (sometimes,
corymbose)

Leaves: alternate, simple (or
pinnately lobbed).

Fruit: a two valved silique or
silicle.

Important members: radish,
turnip, cabbage, _
Cornflower, rapeseed oil, white
mustard and stocks.

alternaze leaves

o
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B.3.2 Apiacaea Family (Umbelliferae)

— The parsley family -

Growth form: Annual, biennial or
perennial herbs or shrubs. Aromatic

Flowers: regular 5-merous,
perfect, small;
* ovary is inferior (no
hypanthium) ; |
+  Calyx 0 or S sepals;
* corolla 5 separate;
+  pistil 1 0f 2 united carpels (or
5) (style 2, 5 or absent)
*  stamens: 5 ( alternate with
petals)
= Inflorescence:; often in
umbels

Leaves: dlternate (or basal);
usually compound

Fruit: schizocarp, splitting into one
seeded fruit (merocarps)

(A schizocarp derived from a two to
many-carpellate gynoecium that
split into two or more one-seeded
segments).

Important members: carrot,
parsley, celery, caraway, fennel,
coriander, anise, cumin and English
ivy.

Compound leaf




B.3.3 Fabaceae Family (Leguminosae)
—The Pea Family —

Growth form: Herb, shrub or
trees.

Flowers: regular to irregular 5-
merous, usually perfect; tubular,
bilabiate with 2-lobbed upper lip
and 3-lobed lower lip

e Ovary is superior, (hypathium
present or absent),

Calyx synsepalous (united) with
, 5 lobes, tubular '

g Corolia: 5, distinct or the lower
‘ 2 petals + /- united
‘ (papilionaceous flowers)

1 carpel: style 1, stigma 1.
Stamens: often 10 filaments
distinct, or united in a tube
(monadelphous) or 9 united and
one free

Leaves: usually alternate, pinnate
(or bipinnate); sometimes
palmetely compound; sometimes
with tendrils; stipulate.

Fruit: a legume (pod) that splits
along two lines.

| Important members: Pea,

' alfalfa, clover, common bean, faba
bean, soybean, chickpea, lentil,
peanut, acacia and mimosa.

Bad




B.3.4 Asteraceae Family (Compositae)

_ The Sunflower Family —

Growth form: Annual to perennial
herbs or sometimes shrubs.

Inflorescence: in heads
subtended by an involucre of bracts
(phyllaries)

Flowers:  regular or . irregular,
perfect or imperfect

x  Qvary is inferior, 1-celled and
contains one ovule (1 seed at
maturity)

« Calyx: absent or modified
into a pappus of scales, awns or
bristles (never green)

« Corolla; 5 or 3 united
sometimes bilabiate or with a
single lip (1 pistil with two
united carpels, style one with
two branches)

= Stamens: 5 filaments
distinct; anther united into a
tube around the style

Leaves: alternate or sometimes
opposite.

Fruit: an achene

Important members: Sunflower,
safflower, artichoke, fettuce,
chamomile, aster, zinnia, dahlia
and chrysanthemum.

/
Disk Horet

|
Stainens

Ray f lovet
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Different types of flower
heads:

*  Ligulate head:

Only ligulate or ray florets e.g
lettuce, dandelion

Discoid head:
Only  tubular or disk florets. E.g.
Circuim spp.

*  Radiate headt

Disk  florets in the center,
surrounded by ray florets at the
margin. ‘

E.g. Sunflower, dahlia

For notes




B.3.5 Lamiaceae Family
- The mint family -

Growth form: mostly aromatic
herb or shrub

Stems: usually four-angled, square

Flowers: irregular  5-merous,

perfect, tubular, bilabiate with 2-

lobed upper lip and 3-lobbed lower

lip.

= Qvary is superior, 4-lobed
(two carpels, but due to false
partitions appear 4)

+ Calyx: synsepalous, united
with 5 lobes

»  Corolla: sympetalous (united)
with 5 lobes

«  Stamens: 2 or 4 didynamous
(=stamens in 2 pairs of unequal
lengths); filaments attached at
their base to corolla

Leaves: opposite simple, (deeply
divided or pinnate), aromatic.

Fruit: a schizocarp splitting into 4
1-seeded nutlets

Important members:

peppermint, spearmint, thyme,
sage, lavender, basil.
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B.4 MONOCOTS

B.4.1 Liliaceae family
— The lily family —

Growth form: Most are perennial
herbs from bulbs, tubers or

rhizomes o
= Prstil
Flowers: perfect
* ovary superior s Stariien
* stamens usually 6
*  pistil 1 (1or 3 united carpel) -
*  Perianth:6-parted , 3 petals T potal

and 3 petaloids sepals

~ .
SSitperior araary

Leaves: with parallel-veined
leaves.

Fruit: a 3-parted capsule
Important members: Lily of the

vailey, tulip, fritillarias, hyacinth,
onion and garlic

B.4.2 Iridaceae family
- The iris family -

Growth form: most are perennials
herbs from bulb, corms or rhizomes

Flowers: Perfect
* ovary inferior,
*  stamens 3,
*  pistil 1 (3 carpels)
*+  Perianth: 3petals and 3
petaloid sepals

C.l;ru.rc 'i

Leaves: with parallel veined leaves
Fruit: 3-parted capsule

Important members: Iris,
gladiolus, crocus and freesia

Earallel venation

0




B.4.3 Poaceae Family (Gramineae)
~ Grass famify -

Growth fornr:  Grasses and
grass like plants

Stems: with hollow internode and

jointed nodes; circular in cross
section

Flowers: small and inconspicuous,
perfect or imperfect, frreqular
* ovary is superior, one-celled
and one-seeded
= Stamens: 6, 3 or fewer
*  Perianth:  6-parted (3 petat
and 3 petaloids sepals)
= Inflorescence:  consists  of
spikelets

Leaves: simple entire,  with
parallel-veined, two-ranked with
open basal sheath.

Fruit: grain (caryopsis)

Important members: Wheat,
oat, rice, corn, barley, blue-grass
and bamboo.

e in o e R T Vg
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Spikelet: Each flower is subsessile
between 2 bracts=lemma and

palea, the whole forming a floret
(false flower)

Florets: 1 to many, bearing at the
base two empty bracts = glumes.
The florets and the glumes form a
spikelet. The spikelet can be
arranged in racemes or panicles.

of
5 Ik{efe £




IT- MONITORING OF FLORA

A-INTRODUCTION

Monitoring is not simply the creation of inventories and lists of
names. Monitoring involves surveying, sorting, cataloguing,
quantifying and mapping of entities such as genes, individuals,
populations, species, habitats, biotopes, ecosystems and landscapes or
their components. Synthesis of this information provides a snapshot of the
state of biodiversity and baseline information for the assessment of
change. Recording these changes is monitoring.

Inventorying and surveying are considered as tools and not end
products (Glowka & al.,, 1994; Article 7). They are the basic tools for
implementing monitoring programs, which serve the objectives and aims of
any management strategy and conservation policy.

How can we define priority species in an ecosystem?

A healthy ecosystem is defined as being 'stable and sustainable’, maintaining
its vigour, organization and autonomy over time and its resilience to stress.
Studies indicate that in most situations there is not enough information and
knowledge to select priority species (Simberloff, 1998).

Selection of priority species such as keystone species, indicator species and
others, is a difficult challenge since ideally one should adopt a holistic
approach in which ecosystem health is monitored, and that would include all
organisms and components at once.

Therefore, perseverance, patience and assiduity are essential for a
successful fong term monitoring process.

13
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B. FLORA MONITORING IN PALM ISLANDS
RESERVE

B. 1 General description on Palm Is/ands reserve

The Palm Islands Reserve or Juzur al Nakhl are made up of three

islands  Pa/m, Sanani and Ramkine Tslands. They were listed by Carp as
Wetland of International Importance and by Birdijfe International as one of
the four important sites for migratory birds in Lebanon (Project Document,
1997).
The islands lie eleven kilometres northwest the city of Tripoli. The Palm
Island, the largest of the three, expands on an area of 150 000 m2 and is
characterised by a western rocky and eastern sandy coasts (Tohme & Tohme,
1985). The importance of the Islands reserve resides as a rest site for
migratory bird.

Regarding the availability of enough  information concerning the flora
richness in the Palm Islands reserve, 1t was agreed that it has to be
investigated. Plants observed during our field exploration are Pancratium
maritimum, Centaurium erythraea, Inula spp., Glaucium fla vurm, Capparis
Spp., Arisarum vulgare, and Salsolia 5p0.

Consequently, as a first step in the implementation of the Flora
Monitoring Program, tailor-made survey forms were prepared for baseline
data collection of the vegetation thriving on these Islands. They are
prerequisite for quantifying the changes resulting from management strategy.

Adaptation of plant species to island eCosysteins is known to be a
difficult process: Immigrant individuals that were originally part of the
mainland population and were therefore adapted to the mainland
environment cannot readily adapt to the different conditions of the island. If
the colonists are few in numbers, they include only a very small part of the
large genetic variation that exists in mainland population and that imparts
flexibility to cope with environmental changes. Such small populations are
also more liable to chance extinction. :

Moreover, the number of species found on an island, depends not only on the
istand area and topography, the diversity of its habitat, the accessibility from
the source of its colonists, and the richness of that source, but also on the
equilibrium between the rate of colonization by new species and the rate of
extinction of existing species (Cox & Moore, 1993).

14
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B.2 Monitoring Priorities

Given the relatively small size of the islands and the abuse they were
subjected to in the past. The Greenline Flora Monitoring Team suggests that
a baseline of ecogeographic data be developed for this first year of work.
This along with the future recommendation by the LNCSR scientific team
would constitute the basis for a monitoring program.

The impact of visitors along the trails will be indirectly incorporate when
collecting the baseline data.

B.3 - MATERIALS & METHODS
e Equipment

The equipment and materials needed for the fieldwork are cited in the
previous manual.

2/ & Check your materials and equipment and complete them
before any exploration trip in the field. Don’t forget your survey
forms.

B.3.1 Methodology for collecting the baseline of
ecogeographic data '

These survey forms were designed to collect the most useful data for
monitoring and GIS analysis (Annex II). The regular and consistent
completion of these forms over several years and subsequent analysis of the

data is expected to show the changes occurring in the status of the selected
plant species in terms of population density and distribution.

*» Permanent quadrat method is the one adopted when collecting
baseline data concerning the flora richness of the islands reserve and
when assessing the impact of visitors along the trails. Moreover, these

permanent plots are essential for monitoring the changes in population
dynamics.

15
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similar plant association is selected within the habis S AN changes
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*  Date and site description including samploe =& )
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<> Coding system

The management team along with GL has developed a coding system to

differentiate between the three islands and to facilitate computerization of the
data and its analysis.

It was agreed that every sampling site would be labeled with the first two or
three letters of the island name. As shown below:

Ramkine: RK
Sanani: Sn
Palm Island: PI

In addition, each sampling site within the same island would be assigned a
number. For example, if you sample from 5 different sites in Ramkine then
the samples will all have the following label: RK1, RK2, RK3, RK4 and RK5.

Within each site every kind of plant (i.e. different plant species) would be
assigned a number. For example, if you find 4 different looking plants in the
quadrat then each plant will be labeled as follows: RK1-1, RK1-2, RK1-3, RK1-
4. After counting the number of each kind of plants separately, take a small
sample including flowers and leaves place each one separately ina smell
nylon bag with a label of the plant code that you have assigned.

17
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‘ Annex III: Contents of part I - Monitoring Biological Diversity

I- Preliminary steps to taxonomic identification

A-Introduction
B- Preparation of Herbarium specimen
- What is a Herbarium specimen
= purpose for preparing a herbarium specimen
o How to prepare Herbarium specimens
-~ Processing Herbarium specimen
« Basic equipment
« Storing and dispatching herbarium specimen
+ Recording data
. What and how much to collect
C- Terminology used in plant taxonomy
Flowers
Leaves

Stems
D- Introduction to plant identification Republic ©
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1i- Monitoring of Flora
A~ Introduction
B- Definitions
= What is monitoring?
~- What to monitor?
-+ Where to monitor
C- Materials and Methods in data coliection for Flora Monitoring

D- Survey forms
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