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ABSTRACT

The présent work provides a detailed investigation of
the floristic features, including distribution of plant species,
life-span; life-form spectra and floristic analysis of the plant
life in the River Nile system in Egypt. The total number of
hydrophytes and canal bank species recorded in the study
area is 70, belonging to 55 genera and related to 30 families.
Chenopodiaceae, Asteraceae, Poaceae and Cyperaceae are
the main families represented collectively by about 48.57 %
of the total number of recorded species. According to life-
form spectra, the recorded species are grouped under five
types. of  life-form: therophytes, cryptophytes,
hemicryptophytes, chamaephytes and nanophanerophytes.
The majority of these plants are mainly cryptophytes
(geophytes, helophytes and hydrophytes) and partly
therophytes. The floristic analysis of the study area revealed
that, 25 species of the total number of the recorded species
are Mediterranean taxa. These taxa are either pluriregional,
biregional or monoregional. It has also been found that, 39
species are either Cosmopolitan, Palaeotropical, Pantropical
or Neotropical elements. These four floristic elements are
obviously comparable in all surveyed water bodies of the
study area.
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INTRODUCTION

The vegetation of Egypt may be classified into seven major types:
desert vegetation, salt marsh vegetation, mountain vegetation, sand dune
vegetation, reed swamp vegetation, fresh- water vegetation and saline
water vegetation [Zahran & Willis (1992)]. Reed swamp and aquatic
vegetation types are greatly developed in fresh and brackish water
habitats in the Nile region [Hassib (1951)]. Studies of aquatic plants
have always lagged behind studies of terrestrial plants [Zahrar & Willis
(2003)]. The aquatic plant community is characterized by its species
composition and by features as life- and growth- form, species diversity,
etc. Aquatic plants could be beneficial by providing shelter and
nourishment to fish, waterfow! and other aquatic organism; by removing
toxic compounds from water, by providing source of animal feed; paper
pulp, fiber and bicenergy [Shaltout ef al, (1994)].

Hess and Hall (1945) classified herbaceous hydrophytes into
wetland hydrophytes and aquatic hydrophytes. The wetland types grow
in soils saturated with water during a major part of the growing season
e.g. Echinochloa crus-galli. On the other hand, the aquatic types usually
occur in soils covered with water during a major portion of the growing
season, these are subdivided into: )

a- Emergent hydrophytes e.g. Cyperus articulatus, Phragmites australis,
Typha domingensis, etc.

b- Floating hydrophytes e.g. Lemna gibba, Pistia stratiotes, Eichhornia
crassipes, etc.

¢~ Submerged hydrophytes e.g. Ceratophyllum demersum, Najas armata,
Myriophyllum spicatum, etc.

In Egypt, the total length of canals and drains is approximately
4700 km [Van der Bliek ef al., (1982)]. These canals and drains provide
habitat for aquatic weeds. Growth is affected by environmental factors,
including water transparency, depth of water, physico-chemical
properties, water quality, water currents and air temperature. Plant
_infestation problems in Egyptian irrigation canals have increased since
1965 due to the construction of the Aswan High Dam [Pieterse (1979)].
However, EI-Gharably et al. (1982) attributed the increasing spread of
aquatic weeds in the irrigation and drainage canals of the Nile Delta to
some other ecological factors. Ceratophyllum demersum is one of the
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most wide spread aquatic plants in Egypt. This plant grows in a wide
variety of water bodies e.g. drains, canals, the main Nile branches, and
lakes north of Nile Delta [El-Fiky (1974) and Abo EI-Lil (1987)].
Myriophyllum spicatum was recorded as rare species in upper Egypt
[Tickholm (1974)], but nowadays it is widely distributed northward and
well established in water courses in the Nile Delta region [Torky
(2007)). Eichhornia crassipes {(water hyacinth) is actually the most
serious aquatic plant pests in the world including Egypt Kassas (1972)
and Moursi (1976) [e.g. Guerra (1976); Martin & Nailon (1977) in
USA.

The present study aims fo recognize the major aquatic habitats
associated with the River Nile system in Egypt and to investigate the -
floristic features, including distribution of plant species, life—span, life—
form spectrum and floristic analysis of the plant life in these water
bodies. Taxonomic and phytogeographical affinity of its chorological
elements wiil be surveyed.

Study Area _

The study area is mainly located in some selected Governorates
of the Nile Delta and Nile Valley subregions of the River Nile system of
Egypt. The study area inctudes many sites (stands) in the following six
types of water bodies (Figure 1):

1- The River Nile stream from south of Cairo to north of Beny

Sweif (Nile Valley).

2- Damietta branch of the River Nile.

3- Rosetta branch of the River Nile. :

4- Northern Deltaic lakes: Lake Manzala, Lake Borollus and

Lake Idku.

5- Drainage canals in five representative Governorates of the Nile
Delta subregion namely, Damietta, El-Dakahlyia, Kafr El-
Sheikh, El-Gharbia and El-Sharkia.

6- Irrigation canals in the same above mentioned Nile Delta

Governorates.

The study area lies in Meig’s warm coastal deserts [Meig (1973)] in
which the warmest summer months has mean temperature less than 30°C,
and coldest winter month has mean temperature above 10°C. The relative
humidity ranges from 42% in May at Cairo to 81% in July at Rosetta.
The annual rainfall decreases from north to south. The main water source
_in the study area is the Nile water.
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Fig. (1): Location map showing the selected sites (*) in the different
riverain habitats of the study area.

MATERIALS AND METHODS

After a regular visits to the different sites of the study area, 80
stands were selected for sampling vegetation in the various water bodies
recognized in the study area. In each stand, all plant species were
recorded in five plots (area = 25 m? each). The description and
classification of life-forms in the present study follow to Raunkiaer
(1934). The classification, identification and floristic categories were
according to Tutin ef al (1964-1980); Davis (1965 -1985); Zohary
(1966 & 1972); Tackholm (1974); Meikle (1977 & 1985); Feinbrun-
Dothan (1978 & 1986) and up to date by Boulos (1999 - 2005).
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RESULTS

1- Floristic Composition and Distribution of the Plant Life in the Study
Area

The records of hydrophytes and canal bank species in the
different six water bodies of the study area are summed in terms of
presence estimates (P%). Table (1) presents the floristic composition and
distribution of plant life in the six water bodies namely, irrigation canals,
drainage canals, northern lakes, River Nile stream, Damietta branch and
Rosetta branch. The total number of hvdrophytes -and canal bank species
recorded in the study area is 70 species. These spec1es can be classified
into four major groups as follows:

a) Elght floating hydrophytes were recorded in the water bodies of the -
study area. Four species have wide ecological amplitude, as they were

recorded in all six water bodies with 100% presence value. These species

include Eichhornia crassipes, Lemna gibba, L. minor- and Ludwigia

stolonifera. The¢ other four floating hydrophytes have very narrow

ecological amplitude. Where each species was recorded in only one

water body with presence value of 16.67%.

b) The submerged hydrophytes include six species, Ceratophyllum
demersum exhibited wide rang of distribution. (P=100 %). While the
other five submerged hydrophytes showed narrow ecological amplitude
where each species was recorded in only one water body of the study
area (P=16.67 % each).

¢) The emergent species comprise 19 taxa. Out of these, eight species are
widely distributed (P=100% each), these include Alternanthera sessilis,
Cyperus alopecuroides, Echinochloa stagnina, Phragmites australis, etc.
Two species were recorded in five water bodies (P = 83.33 % each). Two
species were recorded in four water bodies (P = 66.67% each), three
species were recorded in two water bodies (P = 33.33 % each) and four
species were recorded in one water body only (P =16.67 % each).



Tabic (1} . Floristic composition of the different water bodies in the study area.
Life Life [rrigation Droinage || Northern || River Nile || Dumiettn || Rosetta

No. Specles spun form Chorotype canaly cunaly lukes strean Branch Branch r P%
A_| Fioating hydraphytes :

|* Wl Eichhovrnia crassipes (Mart.) Solms. Laub Per Hy NEO + + + _+ + + 6 100
T | Lewna gibba L. Per J H COSM + + v T + T 6 | 10v
3 Lemme minor L. Per Hy COSM + + + + + # 6 100
4 || Luchrigia stolonjfera (Guill, & Perr.) Raven Per He S-7 + + + + + + 6 100
5 || Marsilea amn‘cca Willd, Per ] AL - * - - ~ 1 16.67
6 Nyﬂwhga lorus L. Per Hy PAL + - - 1 16.67
7 | Pistia siratiates L. Per Hy PAN + B - - | 16.67
8 || Poim ‘nodosus Poir, Per H ME+IR-TR + - - - - 1 16.67
B SubmerEed hydrophytes : :

1 Ccmaelwﬂum demersum L. Per Hy COSM + + + + + + 6 100
2 || Elodea Canadensis Michx. Per Hy NEO - - - + - 1 16.67
3 Ayriophylium spicatum L. Per H ER-SR+ME+IR-TR - - + - 1 16.67
4 ¥iNajas minor All. Per Hy ER-SR+ME+IR-TR - - + - 1 16.67
5 Pomumgmn CPEJF!J L Per Hy PAN - - % - - - 1 16.67
6 )| Potamogeion pectinatus L. Per Hy PAN - + - - 1 16.67
C Eme:}em species :

| Alternanthera sessilis (L.) DC. Per He PAN + + + + + + 6 100
2 || Cyperus alopecuroides Roilb. Per He PAN + + 4 T + + 6 100
3| Echinochloa stagnina (Reiz.) Beauv. Per | G, He || PAL + + + +_ - + 6 | 1ov.
4 | Persicaria lapathifolia (L.) Gra Per G PAL + + + st + + [ 100
5 || Persicaria salicifolia ( Willd.) Assenov Per G PAL + + + e + + 6 100
6 | Phragmiles australis (Cav.) Trin, ex Sieud. Por G, He | COSM + + + o+ + + 6 100
7. || Saccharum sponianewmn L. Per || G He Jl ME+PAL + + s + - + 6 | 100
3 n‘pha domingensis (Pers,) Poir, ex Steud. Per He PAN + + + 3 + + 6 100
9 Cngrm articulatus L. Per G, I_lc PAL + + + ) + + 5 3333
10 .f'wuru:fi_l?brmi.r L. Ant Th § PAL + + + + + 5 | 4133
V)i Cvperus lawviganes L. Per G, le [l PAL + + + + 4 || 66.67

‘v 12 ‘Apysvpy pr

9s



¥

Table (1) .Continued.
12 || Renmencudies sceleratus |. Ann Th ME+1R-TR+ER-SR . 3 + % + + 4 66.67
13 | Juncus acutus L. Per 1le ME+IR-TR+ER-SR + -+ - - - 2 33.33
14 || Pasucum repens L, Per G PAN + + @ - - 2 ] 3333
15 || Veromea anogaliis- aquatica L Per He COSM - - + - + - 2 33.33
16 |l Juncus rigidus Desl. Per G, He [} ME+SA-SI+IR-TR - - + - . - 1 16.67
V7 || Juncus subwdares Forssk. Per G, fle || ME+PAL - + - - - I 16.67
18 || Leersia hexandra Sw, Per He PAN - + - - - - 1 16,67
19 | Scirpus mariinms L. Per G COSM - + - - - - i 16.67
D || Terrestrial species:
1 | Amiaranthus lividus L. Ann Th ME+IR-TR + + + + & 6 100
-i_ Aster squamatus (Spreng.) Hieron. Per Ch NEO + + + + + + 6 100
3 FE.‘.rmwpt:mﬁmw album L. Ana Th COSM + + + + + + [ 160
4 || Conyza bonarlensis (L.) Cronquist Ann Th NEO + + * + * + 6 100
5 || tmperata cplindrica L. Raeusch. Per H PAL + + + + * + 6 100
6 |i Pluchea dioscoridis ( L.) DC. Per Nph S-Z+8A-S1 + + + + + + 6 100
7§ Rumex dentains L. Ann Th ME+IR-TR+SA-S! - + + + + T+ 6 100
8 | Tamarix miotica { Ehrenb.) Bunge Per Nph SA-SI+8-Z + i + + * + 6 100
9 || Chenopodium murefe L. Ann Th COSM + - + + + t 5 83.33
10 || Cwnodon dacrylon (L.) Pers. Per G COSM + + + + * 5 31.33
11 [ Eclipta afba ( L. ) Hassk. Ann Th NEO + + + + * 5 || 8333
12 | Ethulia cony=oides L. Ann Th PAL + + | - + + + 5 83.13
13 |l Jpomaea carnea Jacq. Per Ch Cult.& Nat + ¥ - + + + g 83.33
V4 || Suaeda pruinosa Lange Per Ch ME 5 + + G + & 5 8333
15 |} Bassia indica (Wight) Seott Amn [ Th [ S2+IRTR n v + + z : s || 6667
16 || Cyperus rotundus L. Per G PAN - - + + + + 4 66.67
17 || Arundo donax L. Per He, G || Cult .& Nat. - i - + + - 3 30
18 | Atriplex prosirata DC. Ann | Th | MEYERSR+IR-TR - : ; + : s 3 || so
19 || Conyzcr aegyptica (L.} Dryand, Ann Th ME + - . - + + k] 30
20 )l Solamaon nigrm L. Ann Th COSM - - + + + 3 50
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Table (1) . Continued. ~
=
20| i grenecoran Boiss. Per I PAL - + + 2 33.33
22 | Arthrocnemum macrostachyum (Monc.) Koch Per Ch ME+SA-S1 + + 2 | 333 §
23 )| Auriplex canescens (Pursh) Nuit. Per Nph_ f| NEO + + 2 ] 333 ’g_‘
24 || Bidens pilosa L. Ann I_h PAN - + + 1 333 o
25 | Chenopodium ficifolium Sm. Ann | Th | ME+ER-SR B ¥ 2 | 3333 <
26 | Inwla crithimoides L. Per Ch ME+IR-TR+ER-5R - + + - 2 | 3333 o
27 || Spergularia marina (L.) Griseb. Bi Th ME*E‘—SRHR-TR + + - - 2 B3 ;
28 || Cakile maritime Scop. subsp. maritima Aun || Th ME+ER-SR - , - - 1 | 1667 ~
29 || Carthamus ienuis (Boiss. & Blanche) Bor. Ann || Th ME - - + 1 |l 16.67
30 || Halocnemum sirobilaceum (Pall.) Bieb. Per Ch ME+IR-TR+SA-S1 - - + - - - 1 16.67
31 || Heliotropium lastocarpum Fisch. & Mey. Ann || Th ME+IR-TR+ER-SR - * . 1| 16.67
32 | Mesembryanthewum crystailimum L. Ann Th ME+ER-51Ri + 1 16.67
33 || Mesembryanthemum nodiflorum L. Ann  § Th ME+SA-SI+ER-SR + 1 1667
34 || Salsola kali L. Ann Th COSM - + 1 16.67
35 |l Senecio glawcus L. Ann Th ME+SA-SI+IR-TR + - - 1 16.67
36 || Vigna haeola ( Jacq.) Benth. Per M PAL + - 1 16.67
37 || Zygophyllum nesypmun Hosny Per Ch ME - + - ! 16,67
Number of perennials 47 27 28 34 24 27 . 23
Number of biennials 1 1 I - - - -
Number of annuals 22 11 9 16 i 13 12
Total number of recorded species 70 39 38 50 35 40 35

Legend to life-span:
Per : Perennials
o Bi :Biennials
Ann : Annuals

P = Presence

Nph
Ch
H
G
He
Hy
Th

Legend to life-form:

Nanophanerophytes

: Chamaephytes

Hemicryptophytes
Geophytes
Helophytes
Hydrophytes
Therophytes

Legend to chorotype:

COSM
PAN
PAL
NEO
ME
ER-SR
SA-SI
Culr,
Nat.

: Naturalized

Cosmopolitan
Pantropical
Palacotropical
Neotropical
Mediterranean

: Euro-Siberian
: Saharo-Sindian

Cultivated

85
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d) The terrestrial species represent the main bulk of the flora (37 species)
in the study area. These species are either weed flora associating the field
crops or canal bank plants of the cultivated lands. Eight cosmopolitan
species were recorded in six water bodies (P=100% each) e.g.
Amaranthus lividus, Aster squamatus, Imperata cylindrica, Pluchea
dioscoridis, etc. Six species were recorded in five water bodies
(P=83.33% each). Two species were recorded in four water bodies
(P=66.67% each). Four species were recorded in three water bodies
(P=50 % each). Seven species were recorded in two water bodies (P =
33.33% each). Ten species were recorded in one water body only (P =
16.67 % each).

Z- Plant Life-Span in the Study Area

According to the life-span and as shown in Figure (2), the
recorded species (70) that grow in the study area can be classified into
three major groups: perennials (47), biennials (one species) and annuals
(22 species). Plants of the irrigation canals comprise 39 species: 27
perennials, one biennial species and 11 annuals. In the drainage canals,
38 species were recorded which can be categorized into 28 perennials,
one biennial and 9 annuals. The northern lakes are floristically the
richest habitat type among all water bodies in the study area, 50 species.
These species are mainly represented by perennial species (34) and partly
by annual species (16). The River Nile system can be distinguished into
three main water bodies as follows:

a- The River Nile and its banks with 35 species (24 perennials and 11
annuals),

b- Damietta branch of the River Nile and its banks with 40 species (27
perennials and 13 annuals).

c- Rosetta branch of the River Nile and its banks with 35 species (23
perennials and 12 annuals).

It is of interest to note that the major bulk of the recorded species
in the present study is mainly represented by perennials and partly by
annuals. It is also obvious that the northern lakes (Manzala, Burullos and
Idku) are floristically the richest aquatic habitat type among all the water
bodies, followed by Damietta branch of the River Nile, then by the
irrigation canals, drainage canals and finally by the River Nile stream and
Rosetta branch. It is also clear that, the terrestrial plants are the most
frequent species in the different studied six water bodies, followed by the



Number of species

LA. Mashaly, et al. 60

emergent species, then by the floating hydrophytes and finally by the
submerged hydrophytes.

50 gAnnuals  mBiennuls g Perennials

Total recorded  Irrigation Drainage Northern River Nile Damietta Rosetta
specis canals canals lakes siream branch branch

Fig. (2): Plant life-span in the study area,

3- Plant Life-Forms in the Study Area :

The recorded species of the present study are grouped under five
types of life-form as follows: therophytes, cryptophytes,
hemicryptophytes, chamaephytes and nanophanerophytes (Figure 3). The
majority of plants are mainly cryptophytes (47.14%), which include
geophytes, helophytes and hydrophytes and partly therophytes (32.86%).
Chamaephytes attain a value of about 10%, hemicryptophytes with a
value of 5.71% and nanophanerophytes with a value of 4.29% of the total
recorded species.
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Fig. (3): Plant life-forms in the study area.

It is evident that, the percentages of the life-form spectra vary
from one water body to the other (Figure 3). In the irrigation canals, the
recorded species (39) can be classified into the following life-forms:
cryptophytes  (53.85%), therophytes (30.76%), chamaephytes,
hemicryptophytes and nanophanerophytes (5.13% each). In the drainage
canals, the recorded species (38) can be grouped into the following five
types of life form: cryptophytes (50.00%), therophytes (26.32%),
chamaephytes (13.16%), nanophaneropytes (7.89%) and
hemicryptophytes (2.63%). While in the northern lakes, the life—forms of
the recorded species (50) are distinguished into: cryptophytes (44.00%),
therophytes (32.00%), chamaephytes (12.00%), nanophanerophytes and
hemicryptophytes (6.00% each). In the River Nile stream, the recorded
species (35) are classified into the following life-forms: cryptophytes
(48.58%),  therophytes (31.44%), chamaephytes (8.58%),
nanophanerophytes and hemicryptophytes (5.7% each). In Damietta
_ branch, the recorded species (40) are grouped into: cryptophytes (52.5%),
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therophytes (32.5%), chamaephytes (7.5%), nanophanerophytes (5%)
and hemicryptophytes (2.5%). In Rosetta branch, the life~-forms of the
recorded species (35) are distinguished into: cryptophytes (48.57 %),
therophytes (34.29%), chamaephytes (8.57 %), nanophanerophytes (5.71
%) and hemicryptophytes (2.86%). It is worth to mention that, the life-
form spectrum in all water bodies of the study area is mainly represented
by cryptophytes and partly by therophytes, chamaephytes and
nanophanerophytes. The group of hemicryptophytes is represented by the
minimum values among all water bodies of the study area.

4- Floristic Analysis of the Study Area

The total number of the recorded flowering plant species in the
present study is 70, belonging to 55 genera and related to 30 families
(Table 2). Chenopodiaceae (10 species), Compositae (10 species),
Gramineae (8 species) and Cyperaceae (6 species) are the main families
being represented collectively by 34 species or about 48.57 % of the total
number of the recorded species. Juncaceae, Polygonaceae and
Potamogetonaceae are represented by 3 species each. Each of the
remaining families (23) is either represented by two or one species.

Floristically and as shown in Table (2), the most common floristic
elements of the Chenopodiaceae are Cosmopolitan (3 species), biregional
(3 species), pluriregional (2 species), Neotropical and Mediterranean
(one species each). In Compositae, the most common chorotypes are
Neotropical (3 species), pluriregional and Mediterranean {2 species
each), Palaeotropical, Pantropical and biregional (one species each). The
abundant floristic elements in Gramineae are Cosmopolitan, Pantropical
and Palaeotropical (2 species each), biregional and Cult. & Nat. (One
species each). In Cyperaceae, the most common eiements are
Palaeotropical (3 species), Pantropical (2 species) and Cosmopolitan (one
species). While, other families (with less than 5 species) comprise
different types of floristic elements which are generally represented by a
few number of species.

The floristic analysis of the study area as shown in Table (3)
reveals that, 25 species or about 35.71% of the total number of recorded
species are Mediterranean taxa. These taxa are either pluriregional (13
species =18.57 %), biregional (8 species =11.43%) or monoregional (4
species = 5.71%). It has been also found that, 39 species or about 55.71%
of the total number of the recorded species are either Cosmopolitan
(15.71%), Palaeotropical (17.14%), Pantropical (14.29%) or Neotropical



Table (2) .The principal floristic categories of the families of the study area.

Family

Geners

COsm

PAN

PAL

NEO

Pluri-
regional

Bi-
regional

ME—PAL

ME

$-Z

Cult.&
Nat.

Alzonceae

1

Amaranthaceae

Araceae

[y Sy N

Boraginaceae

Caryophyliaceae

1
1

Ceratophyllaceae

Chenopodiaceae

Compositae

Camvalvulaceae

Cruciferae

Cyperaceae

Gramineae

P

Haloragldaceae

Hydrocharitaceae

Juncaceae

Lepwminosae

Lemnaceae

Marsileaceae

Najadaceae

Nymphaeaceae

Quagaraceae

Lﬁzggggﬂc
Pontedetincene

Potamogetonaceae

Rantincnlacene

Solanaceae

Scrophularinceae

Tamaricacene

Typhacene

Zygophyilaceae
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Total
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10

12

13

Percentage (%)

15.71

14.29

17.14

18.57

12.86

2.86

5.71

1.43

2.86
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Table ( 3). Number of species and percentage of various floristic categories of the different water bodies in the study area.

Water body
Total area Irrigation Drainage Northern River Nile Damietta Rosetta
Floristic category canal canal lakes streamn Branch Branch
No. % No. %o No. % No. | % No. Yo No. Y No. %
COSM It 15.71 17.95 7 18.42 8 16 8 22.86 9 22.5 8 22.86
PAN 1 1429 §| -S 12.82 5 13.16 6 12 11.43° 5 12.5 5 14.29
PAL 12 17.14 10 25.64 7 18.42 7 14 8 22.86 8 20 8 22.86
NEO 6 -|l 857 10.26 3 13,16 | -4 8 4 11.43 125 (- 4 11.43
ME+IR-TR+ER-SR 8 11,43 3 7'69 3 7.89 6 12 | 2.86 2 5 1 2.86
ME+IR-TR+SA-SI 4 5.71 | I 2.56 1 2.63 4 8 ! 2.86 1 2.5 1 2.86
ME+SA-SI+ER-SR | 1.43 - - - - 1 2 - - - - - -
ME+IR-TR 2 2.86 2 5.13 | 2.63 | 2 | 2.86 1 2.5 | 2.86
ME+ER-SR 3 4.29 - - - - 3 [} - - ] 2.5 - -
ME+PAL 2 2.86 | 2.56 1 2.63 2 4 | 2.86 | 2.5 1 . 286
ME+SA-SI 1 1.43 - - 1 2.63 1 2 - - - - - -
SA-SI+S-Z 2 ) 286 f 2 | 5.3 | 2 | s26 ) 2 | 4 § 2 | s | 2 s [ 2 | sn
S-Z+IR-TR | 1.43 1 2.56 1 2.63 1 2 | 2.86 . - - .
ME 4 5.71 | 2.56 1 2.63 3 6 | 286 ff 2 5 2 5.7
S-Z 1 1.43 1 2.56 1 2.63 1 2 | 2.86 | 2.5 1 2.86
Cult, & Nat. 2 2.86 1 2.56 2 5.26 - - 2 5.71 2 5 | 2.86
Total 70 100 39 100 38 100 50 100 35 100 40 100 a5 100

Abbreviation ( see Table 1 )

w12 ‘ysupy v

b9
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(8.57 %). The other floristic categories are poorly represented where each
chorotype is represented by a few numbers of species (Table 3). In
general, the percentages of the Cosmopolitan, Pantropical, Palaeotropical
and Neotropical elements are obviously comparable in all surveyed water
bodies of the study area. While, the Mediterranean element is highly
represented in the northern lakes (21 taxa), followed by the drainage
canals, irrigation canals and Damietta branch of the River Nile (8 taxa
each), then by Rosetta branch (6 taxa), and finally by the River Nile
stream (5 taxa). This indicates that, the chorological analysis of the study
area is relatively compatible with the north-southward distribution of the
climatic belts in Egypt.

DISCUSSION

The aquatic weeds decrease the velocity of water especially under
heavy infestation. They cause water loss through evapotranspiration and
silting. Their abundance has an increasing effect on several water borne
vectors such as Belharzia and Malaria. These weeds will increase
irrigation costs and hamper fisheries development. These . weeds,
particularly the emergent weeds, through their extensive rhizomes help in
the erosion of the banks as their death and decay may ieave small tunnels
through which water seepage causes breaches such tunnels may be
created by rodents and crabs (Metha and Sharma (1976)and Gopal
(1986). :

Floristically, the total number of hydrophytes and terrestrial
canal bank piants recorded in the present study is 70 species belonging to
55 genera grouped under 30 families. Out of these families, Asteraceae
and Chenopodiaceae (10 species each), Poaceae {8 species) and
Cyperaceae (6 species) are the major families contributing collectively
about half (48.71 %) of the total number of recorded species. These
species are classified into major four groups: floating hydrophytes (8
species), submerged hydrophytes (6 species), emergent species (19) and
terrestrial species (37). On the basis of duration, the recorded species (70)
are grouped into three categories: perennials (47 species), biennials {one
species) and annuals (22 species). According to the life-form spectra of
the recorded species, the majority of plants are cryptophytes (47.14 %)
which include geophytes, helophytes and hydrophytes, and partly
therophytes (32.86 %). Chamaephytes (10.00 %), hemicryptophytes
(5.71%) and nanophanerophytes (2.29 %) constitute a relatively low
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representation of life-form spectra. In the present investigation, the
floristic structure agrees with the findings of Quezel (1978) concerning
the floristic structure of the Mediterranean Africa, El-Sheikh (1989) on
the canal-drain vegetation in the middle Delta region, Mashaly et al.
{2001 & 2002) on the weed vegetation of the cropland and canai bank
habitats in the north east Nile Delta region, and E}-Halawany (2002) on
the wetland habitats along side the fish farms in the north Nile Delta
region. :

Chorolgically, Egypt is the meeting point of the floristic elements
belonging to at least four phytogeographical regions: the African Sudano-
Zambesian, the Asiatic Irano-Turanian, the Afro-Asiatic Sahro-Sindian
and the Euro-Afro-Asiatic Mediterranean [El-Hadidi, (1993)]. The
floristic analysis of the study area revealed that, aoout 35.71 % of the
total number of the recorded species are Mediterranean taxa. These taxa
include pluriregionai (18.57 %), biregional (11.43 %) or monoregional
(5.71 %). 1t is also indicated that, about 55.71 % of the species are
Palaeotropical (17.14 %), Cosmopolitan (15.71 %), Pantropical (14.29
%) or Neotropical (8.57 %). Similar investigations were described by
many authors e.g. Abd El-Ghani and Amer (1990); El-Demerdash et
al. (1997); Khedr & El-Demerdash (1997); Mashaly et al. (2001 &
2002); Mashaly (2001, 2002 & 2003); El-Halawany (2002); Mashaly
& Awad (2003 a & b); Maswada (2004); Omar (2006); Mashaly &
El-Ameir (2007); Torky (2007) and Abd El-Gawad (2008).
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