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Foreward

This workshop aims at responding to the needs of the local management
teams who have shown interest in becoming familiar with the flora of the
- areas under their supervision. In the hope that the provided information 1s
further disseminated Jocally, all lecture material and handouts were

prepared in Arabic in a simplified format to be comprehended and usefu! to
general users.

The workshop will consist of two-day meetings for each of the reserves.
The first meeting will be scheduled in the Fall and will include introductory
material for plant taxonomy and plant monitoring in addition to a field
demonstration. The second meeting will take place in the Spring and
extensive fieldwork will be conducted to reinforce all information
previously discussed. Educational material will be distributed to
participants.

Flora Monitoring team
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I-Preliminary steps to taxonomic identification

A- INTRODUCTION

In this session you will be introduced to the world of taxonomic
identification, steps to be followed in order to prepare herbarium specimens
for further classification.

Materials, you will need for the field sampling and for the preparation of
specimens will be discussed and preparation of herbarium specimens will
be demonstrated.

A brief initiation to the Plant Kingdom will be presented including the
terminology of plant parts and their description (see figure 1). This will be
needed to help you become familiar with the descriptions cited in Flora
books (references listed below). In addition, an introduction to the
methodology used for the identification of genera and families will be
presented.

After attending this workshop, your capabilities for scientific
identification of plants will remain limited, as taxonomy is a broad and
complex field. It is our hope, however, that this presentation will encourage
you to start the preparation of your own herbarium voucher specimens for
later 1dentification by experts in the field.

In the second phase of this workshop, which will be held in the Spring,

more details and fieldwork will allow further taxonomic identifications of
spring flowering plants and herbaceous specimens prepared in the autumn.
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B- PREPARATION OF HERBARIUM SPECIMENS

WHAT IS A HERBARIUM SPECIMEN?

Herbarium specimen (voucher) is a dried and pressed plant or portion

of a plant mounted to a sheet of stiff cardboard, usually measuring
42x26¢0m.

@[ﬂ It is a permanent record of the plant phenotype acting as a reference.

Data recorded on the mounting sheet of herbarium specimens are presented
in that form: (see figure 2)

[ 4 Scientific name

f 24 Common name
&4 Family [
21 Locality ‘.
24 Collector ’
’ #4 No 21 Date |
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#40 1 wrge you never fo pick up a plant, which has a very rare 2
occiirrence just take a photo and note the site, 5
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PURPOSE FOR PREPARING A HERBARIUM SPECIMEN

Our first aim is to help you to be familiar with most of the plant
families, genera and species found in the Reserves. It is a long-term project
which need coltaboration and effort.

This effort could be the first step towards the preparation of an
extensive inventory of all plant species growing in the protected area
regions.

Once available these herbarium specimens are used as a tool for
proper monitoring.

Herbarium specimens can also be used to identify plants in nearby
areas as well as the whole country and they are also source of information
on morphological variation occurring over the years.

>

HOW TO PREPARE HERBARIUM SPECIMENS?

The preparation of materials needed in the field is of primary importance:
you have to be sure that nothing is missing. A field visit with missing
materials will result in incomplete plant specimens, incomplete records, or
lack of pressing paper which would limit the number of samples that can be
taken in a given trip. Once in the field and when you go so far.in the
Reserve you won’t be able to return to the exact same site.
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Each plant species is labeled with a simple number or letter by using
jeweler’s tag. This same number will also be used when records of the
sample are written down.
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-~Field notebook, if any particular data observation have to be taken
~=Survey form (discussed later)

-~Hand tens (5x or 10x lens) for field observation and identification

= Alurrunum sheets to preserve bulb plants and succulents to be pressed
later.

3.&0&#&;5 anc! c[iépafcﬁing /wréarium specimen

After plant specimens are completely dry, they are carefully transferred
onto a mounting sheet and glued to it using water soluble glue applied to
the back of the specimens. Strips of adhesive tape may be used to hold
heavy and woody specimens. Seeds, fruits or dissected parts are placed in
paper packets or envelopes, which are glued to the mounting paper.
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C- IDENTIFICATION OF PLANT PARTS AND
THEIR USES IN TAXONOMIC DETERMINATION

Classtfication of the Centaurea cheiracantha Fenzl (see figure )
showing The Hierarchy, Categories and their name :

Class: Dicotyledons
Subclass:Asteridae

Order: Asterales

Family: Asteraceae (Compositae)
Subfamily: Tubuliflorae

Tribe: Cynareac

Subtribe: Centaureinae

Genus: Centaurea

Species: Cheiracantha

Below is a list of terms commonly used in taxonomy and introductory
characters to some plant families.

/ . jﬂ)werd

It is the plant part, which is used as reference for family and species
classification. There are two types of flowers, the regular and irregular
flowers, which show great differences in the size and shape of the petals.

[Flower parts
A flower is made up of 4 parts the sepals, petals, stamens and pistils
>Sepals: collectively called calyx, its function is to enclose the flower bud
~Petals: collectively called corolla, often colored and larger than sepals
—Stamens: collectively called androecium, it is the male reproductive
parts. Each stamen consists of an anther and a filament.
> Pistils: collectively called gynoecium, it 1s the female reproductive parts.
Each pistil consists of the stigma, style and ovary

* Perianth: or floral envelope refers to petals and sepals together

9 10/10/98




jn/éredcence:

It is the arrangement of flowers on the plant stems
The 7 common types of inflorescence:

“>Umbel
“>Corymb

~Spike

“»Raceme

> Panicle
>Dichasium
>Monochasium

The floral diagram represents a cross section of a flower. The various floral
parts are represented by standardized symbols to be explained in the second

part of the workshop.

jigured 5.‘ jn/&redcenced—fﬁvwem arrangemenl‘d on f/w pgznf dfem

S\ ¢ ?}’f -

jig.j‘a: Umée/ jigjé:forymé
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jig.fi/i‘&ngogz monocé,adium jigﬁg: Comyoouna/ manoc/mdium

359.5/1: &mpﬂz ([ic[mdium \2‘9.55: Com}ooum{ c{rlc[m:jium

2. o[]eaued

Additionally to the flower, it is a significant plant part for species
classification :
The different arrangement, shapes and parts of leaves are presented below

13 10/106/98




If leaves are attached on either side of an elongated axis called rachis
(similar to a feather). When the leaflets are in threes like clover it is cajled
trifoliate

jigured /e c{ eaves compodifion

jl:?. 7a:pa£nafef or ' jig. 7£: jﬂlﬁ)ﬁo ale /ea/
c[igifafe[éf compouru[ éa/

[ 9

j t4. 7_:::_ p L'mw,iet?l compoun{;/ !ézaued
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jig. 8§:c[)oéec/ jig.glz: /9 arted ji 3 8£:o[o£ea//pa/;nafeé/
/pimmfe/y/

of ea/ venalion

It is the system of the principal veins in the leaf blade. There are three main
parts.

tjigured Q. o[)ea/ venation

jig. Ya :/Q araﬁfj kc}]i‘?. gé:pinnafe jtg 9c. /9 a/mafe
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jig. / O/JUM tate

f/]cg 104 Sagiﬁafe

jig. IOA.L/dCECLLﬂZf ‘jfg. fOi:_ ofinear jig. ij: Suéuézfe

or

_/dwﬁdlzappec!
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D. IN TRODUCTION TO PLANT IDENTIFICATION

Three common plant families will be introduced to you, the Compositae,
the Labiatae and the Umbelliferae families.

&

&Y The Compositae family

[t 1s ranked as one of the largest families in plant kingdom.,

Plants with simple or plnnately or palmately lobed leaves, a]ternate or -
sometimes oppopsite, in basal rosettes.

Flowers in dense heads, the common receptacle of each head surrounded
below by an involucre of several to many bracts. Each such head appearing
like a single flower but actually composed of few to many small flower
florets. Corolla sympetalous with 5 lobes, usually tubular, variously
colored, valvate.

Stamens 5 inserted in the corolla

Pistil 1, of 2 united carpels.

Fruit an akene, which is crowned by a late-developing calyx, the pappus,
which may be composed of hairs, bristles, awns, or scales, but may be
lacking. (see figures 11-12)

jigurgd/ /: :DEJA ana/ ray /éwer' 0/ a C)ompodiiae pgmf dp?zcie:i

C)Ofv!fl ’

Iy

j!g ] I(L‘ ?ﬂy /vaer | jtﬂf Ié:ibl‘dé [Z)wer
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~ The Labiatae family

Plants with square stems, leaves simple to pinnately or palmately dissected
or compound, usually serrate, opposite or sometimes whorled, decussate,
exstipulate. .

Flowers perfect, 5-numerous, and the calyx persistent and from nearly
regular to bilabial, the corolla usually stringly irregular and bilabial with 2-
lobbed upper lip and 3-lobbed lower lip, variously colored.

Stamens 4 (with two long and two short), inserted on the corolla tube.,
Pistil 1, or 2 united carpels, each usually deeply 2-lobed.

Style single, terminal or usually gynobasis, bifid at the summit into
unequal branches.(see figure 13)

lp.gﬂ,

= E N

jigure 13: ﬂeréarium :jpedmen o/ a o[)agiafe p/anf ﬂzmié.
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H-Monitoring Of Flora

A- INTRODUCTION

Biodiversity of any ecosystem is not static, and the Convention of ,
Biological Diversity (Rio Convention, 1992) focuses on the need to monitor
changes in biodiversity overtime.

Because of the dynamic nature of biological diversity, management of
an ecosystem requires data collection on all biological, physical and chemical
attributes, on energy flow and foodweb feeding relationships and interactions.
However, it is not only impossible to collect data on all of these different
components but also it is not recommended. Instead, ecosystem management
focuses on assessing those forces that drive or control an ecosystem of interest.

Scientist have attempted to show that there is a strong link between the
number of species present in an’ecosystem and ecosystem health. The
main idea being that the greater the number of species, the more resistant and
stable these communities are to disturbances, and the higher their reproductive
capabilitics. Accordingly a realistic aim for management teams is to acquire a
thorough knowledge of the dynamic changes within an ecosystem, to define
and set Himits for change in order to insure that the mitegrity of the ecosystem is
preserved. Monitoring ecosystem health will be the best indicator for proper
management.

The complexity of monitoring the flora to manage a protected area has
been emphasized by Professor Heywood (Annex ).
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-» Keystone species are those species that play a key role in ecosystem: it has
been used to describe species or guilds that fill a variety of roles.

“>Iinvasive plant species are those species that compete aggressively and
threaten the existence of other plant communities.

- Lanscape the landscape of a site within the protected area is primarily
defined by the most conspicuous plants in this site. Accordingly, a change in
the overall landscape of a site would indicate changes in this group of plant
species.

=>Imipact of human activity is important to be monitored, because they are
sites with known high human activity. Such activities might cause an
imbalance in plant communities or might lead to an overall weakness of the
ecosystem in this zone.

SWHERE TO MONITOR?

Other than specific sites defined by priorities stated above monitoring sites
should also include:

== Doundaries and edges of protected arens the isolation of plant
communities in the boundaries of the reserve, and edges effects have been
identified as threats to some rare species especially those with low densities
and narrow habitat specificity that become confined to a remnant ecosystem
and loose their genetic and demographic linkages

“- Along ine pathyvay the human impact on ecosystem health is very

important to assess as mentioned before, so some plant species should be
monitored along the pathway e.g. like bulbs and tubers.

10/10/98 27




rare or endangered plants are present. Quadrates have different dimensions
(1m’, 100m*or 400m?) depending on the habitat to be monitored (see annex
2).

Field surveyors will need to fill data forms accurately sampling and sorting of
plant material in the field should be consistent throughout the day and the
different regions. All data collected in the field will be the tools and the
references for the data analysis aiming at developing a successful monitoring
program.

- Methods for soil sampling
A composite soil sample is needed for each subregion within the protccted
areas. The sample 1s obtained by taking 7-10 subsamples from different
locations in the subregion and combining them together into one sample.
This 1s done to account for the soil variation of the area. If there is a great
variation in soil appearance within a subregion, it should then be divided into
different areas.

Use the proper sampling tool, soil auger, garden spade and bags to store the
soi] samples. Before taking soil samples, scrape off the surface litter, remove
all grass or plant residues on the soil surface. Soil auger is used to make a hole
14-20cm deep, take small portion of the soil. A spade is used to dig a V shape
hole (30x40x20cm) to 20cm depth. Then from one side of the hole take a clean
slice of soil, few centimeters thick and put it in the bag

Label the bag containing the composite soil sample:

Site name (subregion)
Date of sampling

10/10/98 30




SURVEY FORM

“>Importance of the survey form

In order to plan a Flora Monitoring process and ecosystem rmanagement, you
will need to collect data from the field, by filling a standard survey form that
was developed based on the vegetation types.

Information such as site description, habitat, ecosystem, description of the
plant population, number (see annex 3) should be collected in different seasons
- and months every year. This is very important to capture the complete
vegetative cycle of plant species chosen for the monitoring process.
Monitoring cau only be useful after several years of such data has been
collected to be able to see trends of change.

“>Importance of data sheets in data collection'and analysis for
monitoring

Survey forms will play a major role as references (ID) to several plant species
and their status, e.g. in defining some specific sites inhabited by rare, endemic
or endangered species. Additionally they are considered to be an everlasting
recorded data needed for the resolution of further problems occurring in the
reserve and the basis for any future scientific interventions.

10°10/98 31
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Annexel:
Question to Professor Heywood — Center of Plant Diversity and’

Systematics:After visiting the reserves, what in your opinion should we

monitor?

Answer
Date: Tue, 29 Sep 1998 15:06:29 +0000
From: Professor Vernon Heywood

Dear Elsa,
If you are going to talk about indicator
species, then the followirig is a very brief summary of key points.

Single species monitoring (which depends of course on single species
inventorying!) can be considered under

1. High-impact specics - those that liave more influence on or a greater role
in ecosystems than others. There are fwo sorts: 2} so-called keystong
species whose impacts on its ecosystem is Jarge and much larger than its
abundance would indicate; b) exotic invasive species such as a pathogen,
vector, weed or invasive animal. It is important, for example, in d nature
reserve to monitor these and their effects.

" 2. Indicator species which flag changes in biotic or abiotic conditions in
the habitat. They may indicate the nature, quality and changes in
environmental conditions and one has to.chose them according to what
factors/features you wish to monitor. An example is Nerium oleander which
is sensitive to temperatures below O degrees C or species that indicate
particular soil conditions such as serpentinicolous spp.

3. Conservation-focus species.
These include: a) flagship species which are symbols or rallying points for
conservation support from the public, b) umbrella specics whose habitat
requirements are such that if conserved they will bring other species under
protection as well ; ) threatened species d) species of special value to
humans e.g. wild relatives of crops, species of religious, ethical, social
importance.

No single species, unless it is a very clear keystone species, such as the
cedar in a cedar forest will normally indicate that the ecosystem itself is
in danger. Ecosystem health is assessed by measures of resilience,
(capacity to maintain‘structure and function in the face of stress), vigor
(in tcrms of activity, metabolism or primary productivity) and
organization (diversity and number of interactions between components of
the system).
I hope this is of some help.
Best wishes
Vernon Heywood

10/10/98
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Annexe2: Quadrates size for certdin vegetation types (Braun-Blanquet)

Vegetation type

Quadrate size

Bryophytes and lichens.....................
Grassland ,dwarf heaths. .. ........... .. .
Shrubby heaths, tall herbs and grassland
Scrub, woodland shrubs............... ...
Woodland canopies.......................

05%x0.5m
IxIm-2x2m
2x2m - 4x4m
16x10m
20x20m -50x50m

10/10/98
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