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ABSTRACT

The present study provides an investigation of the floristic features, including distribution of

plant species, life-span, life-form spectra and floristic analysis of the plant life in the canal bank

habitats of Egypt. The total number of the recorded plant species surveyed in the study area is 115

species belonging to 90 genera and related to 29 families. These species are classified into three

major groups according to their duration (life - span) as follows: 58 perennials, 4 biennials and 53

annuals. The main families are: Gramineae, Compositae, Chenopodiaceae and Cyperaceae. The re-

corded species are grouped under five types of life forms as follows: therophytes, cryptophytes

(comprising geophytes, helophytes and hydrophytes), hemicryptophytes, chamaephytes and nano-

phanerophytes. Out of the recorded species 49 taxa (about 42.61 % of the total number) are Medi-

terranean which are either Pluriregional, Biregional or Monoregional. The remaining 58 species

(about 50.44 % of the total number) are Cosmopolitan (17.39 %), Pantropical (16.52 %), Palaeotropi-

cal (12.17 %) and Neotropical (4.35 %).
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into 7 major types: desert vegetation, salt

marsh vegetation, mountain vegetation, sand

dune vegetation, reed swamp vegetation,

fresh- water vegetation and saline water vege-

tation (Zahran and Willis, 2009). Reed swamp

and the aquatic vegetation types are greatly

developed in fresh and brackish water habi-

tats in the Nile region (Hassib, 1951). The Nile

system of Egypt includes a number of habi-

tats formed and/or greatly influenced by the

water of the River Nile. These are: the aquatic

habitat, the swampy habitat, the canal bank

habitat, the cultivated lands, the northern

lakes, the artificial lakes and the Nile Islands

(Zahran and Willis, 2009).

The vegetation analysis of the canals and

drains in the Nile region was carried out by

INTRODUCTION
In Egypt, the River Nile is the primary

source of fresh water but in some desert areas

underground water is the only source of irri-

gation water. The Nile water in Egypt is fed by

a network of irrigation and drainage canals

over the broad alluvial expanses of the Nile

Valley, Nile Delta and Nile Fayium. Khattab

(1992) stated that the total length of the irri-

gation and drainage systems of Egypt is about

48,000 km, distributed according to the width

of the bases of irrigation and drainage canals

respectively as follows: 3,260 km and 850 km

for > 10 m base width; 2,880 km and 1,440

km for 5-10 m base width and 25,500 km and

14,100 km for < 5 m base width.

The vegetation of Egypt may be classified
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The present work aims at recognition of the

major habitat types in the Nile region of

Egypt, to investigate the floristic features, in-

cluding record of weed flora, distribution pat-

tern, life-span, life-form spectra and floristic

categories of the plant species in canal bank

habitats of the Nile region to detect the taxo-

nomic and phytogeographical significance of

its floristic components. 

Study Area:

The  study  area  is  located  in  some se-

lected governorates in the Nile region of

Egypt, which comprises different type of habi-

tats. The study area includes many sites

(stands) in the following five types of habitats

(Figure 1): 

1- The River Nile system: Damietta branch,

Rosetta branch and River Nile stream.

2-  Northern Deltaic natural lakes: Lake

Manzala, Lake Borollus and Lake Idku. 

3 - Drainage canals were selected in the

eleven representative governorates of

the Nile regions namely: Damietta, El-

Dakahlyia, Kafr El-Sheikh, El-Gharbia,

El-Sharkia, El-Behira, El-Menofyia, El-

Kaluobya (Nile Delta), El-Fayium (Nile

Fayium), El-Giza and Beni Sueif (Nile

Vally). 

4- Irrigation canals in the above mentioned

Nile Delta governorates. 

5- Wadi El-Natrun (El-Behira Governorate)

in the Western Desert.

Simpson   (1932)  who  studied  the  weed  flo-

ra  of  irrigation  canals,  this  was  the  earli-

est  ecological  study  followed  by  many oth-

ers, e.g. Hassib (1951), Täckholm (1974),

Boulos and El-Hadidi (1967), El-Hadidi and

Ghabbour (1968). Shaltout and El-Sheikh

(1993) studied the vegetation of the canals

and drains in the middle of the Nile Delta.

Zahran  et  al.  (1995)  studied  the  ecology of

canal  bank  vegetation in the Nile Delta re-

gion. Mashaly et al. (2003) studied the biodi-

versity and phytochemistry of the weed flora

of different habitats in the Nile Delta region.

Mashaly and El-Amier (2007) studied the hy-

drophytic vegetation in the irrigation and

drainage canal system of the River Nile in

Egypt. Tork (2007) studied the ecology of

aquatic vegetation in north-east Nile Delta of

Egypt. 

The banks of canals and drains in Egypt

are usually cleared of weeds once or twice a

year. Soon after clearance the weeds start to

appear again. The vegetation on the banks

arises from the banks themselves, from wind-

borne seeds and from the water. There is

competition between the plants already on the

banks and those reaching the banks. High on

the bank Cynodon dactylon is out competed

by Arundo donax which, in turn, may be re-

placed by Imperata cylindrica or perhaps by

Saccharum spontaneum (Zahran and Willis,

2009).
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abundant (P=80%), frequent (P= 60%), com-

mon (P=40%),  and  rare  (P=20%). The de-

scription  and  classification of life-forms in

the   present  study  were  according  to

Raunkiaer  (1934). The classification, identifi-

cation and floristic categories were according

to Tutin et al. (1964-1980), Davis (1965 -

1985), Zohary (1966 & 1972), Täckholm

(1974), Meickle (1977 & 1985), Feinbrun-

Dothan (1978 & 1986) and up to date by Bou-

los (1999-2005).

RESULTS AND DISCUSSION
A- Floristic Composition and Distribu-

tion of the Recorded Species in the

Different habitats of Study Area: 

In the present study, the species recorded

in the different habitats of the study area are

shown in Table (1). It presents the floristic

MATERIALS AND METHODS
After a regular visits to the different sites of

the study area, a number of stands were se-

lected for sampling vegetation in the various

recognized habitat types. The stands were dis-

tributed in the study area to cover all appar-

ent physiographic variations in each habitat

types and to ensure sampling of wide range of

vegetational variations. Each stand is ob-

tained as a sum of four plots (1x2 m2 each).

The plant species were recorded during

regular visits to the study area  throughout

two years of survey (2006-2008). The pres-

ence and distribution of species in the differ-

ent stands (115) of various habitat types in

the study area, there are five categories are

used according to (Shukla and Chandel,

1989) as follows: Very abundant (P=100%),

Figure (1) : Location map showing the study area.
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Thirteen rare perennials were recorded

with relatively low presence percentage

(P=20%). These species comprise Atriplex sem-

ibaccata, Cyperus alternifolius, Cyperus papy-

rus, Juncus subulatus, Launaea mucronata,

Lycium europaeum,  etc. 

The  list   of  floristic  composition  in-

cludes only four biennial species, namely: Ror-

ripa palustris recorded in three habitats

(P=60%), Beta vulgaris and Spergularia mari-

na recorded in two habitats (P=40%), and

Sida alba recorded in one habitat (P= 20%). 

The recorded annual species (53) can also

be classified according to their presence per-

centages (ecological amplitude) as follows:

a) Two abundant species with presence es-

timate of 80% namely Polypogon mon-

speliensis and Rumex dentatus.  

b) Eighteen frequent species have presence

percentage of 60%. These species com-

prise Chenopodium murale, Conyza bon-

ariensis,  Malva  parviflora,  Amaranthus

lividus, Eclipta prostrata, Solanium ni-

grum, Ranunculus sceleratus, Silybum

marianum, Urospermum picroides, etc.

c) Thirteen common species have presence

percentage of 40%. These species in-

clude Amaranthus viridis, Atriplex pros-

trata, Bidens pilosa, Conyza aegyptiaca,

Coronopus didymus, Echinochloa colona,

Ethulia conyzoides, etc.

Rare  annual  species  (20) attained pres-

ence percentage of 20%. These species com-

prise Ammania baccifera, Capsella bursa-

pastoris, Carthamus tenuis, Chenopodium fici-

composition of the plant species in the sur-

veyed five habitats, namely: drainage canals,

irrigation canals, northern lakes, River Nile

system (River Nile stream, Damietta branch

and Rosetta branch) and Wadi El-Natrun hab-

itats. The total number of species recorded in

the study area is 115 species. These species

can be classified into three major groups ac-

cording to their duration (life - span) as fol-

lows: 58 perennials, 4 biennials and 53 annu-

als.

As shown in Table (1), four very abundant

perennial species have a very wide ecological

amplitude, where they were recorded in the

five  habitats  (P=100%).  These  perennials

comprise Phragmites australis, Cynodon dac-

tylon, Cynanchum acutum and Typha domin-

gensis.

Fourteen abundant perennials have also a

wide ecological amplitude, which attained

presence percentage of about 80%. These in-

clude Cyperus articulatus, Cyperus alopecu-

roides, Echinochloa stagnina, Persicaria la-

pathifolia, Pluchea dioscoridis, Saccharum

spontaneum, etc.

Twelve frequent perennials attained pres-

ence percentage of 60%. These perennials

comprise Alternanthera sessilis, Convolvulus

arvensis, Cyperus rotundus, Ipomoea carnea,

Pennisetum setaceum, etc.

Fifteen common perennials attained pres-

ence percentage of 40%. These species in-

clude Alhagi graecorum , Arthrocnemum mac-

rostachyum, Arundo donax, Atriplex halimus,

Atriplex portulacoides, Bolboschoenus glaucus,

etc.
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The northern lakes include 28 species, which

can be classified into 26 perennials, one bien-

nial and one annual. In the site of Wadi El-

Natrun 15 species were recorded which can

be grouped into: one annual, one biennial and

13 perennials. The River Nile system  includes

54 species  which can be distinguished into

33 perennials and 21 annuals.

It is interested to denote that, the drainage

canals are floristically the richest habitats in

the study area (79.13%), followed by the irri-

gation canals (73.04%), then the River Nile

system (46.97%), the northern lakes (24.35%)

and finally Wadi El-Natrun habitat (13.04%).

It is also obvious that, the perennials are the

most frequent species in the different five

habitats (50.43%), followed by the annual

species (46.09%) and then the very rare bien-

nial species (3.48%).

folium, Chenopodium glaucum, Cyperus diffor-

mis, etc.

B - Plant Life-Span in the Study Area

According to the duration (life-span) and as

shown in Figure (2), the plant life in the study

area can be distinguished into three major

groups: annuals, biennials and perennials. As

mentioned before, the total number of species

recorded in the study area is 115 taxa, these

species are classified into 53 annuals

(46.09%), 4 biennials (3.48%) and 58 perenni-

als (50.43%). The plant life of the drainage ca-

nals are floristically considered the richest

habitat type in the study area, where 91 spe-

cies were recorded which can be categorized

into 46 perennials, 4 biennials and 41 annu-

als. Whereas in the irrigation canals 84 spe-

cies were recorded which can be divided into

37 perennials, 3 biennials and 44 annuals.

Figure (2) : Plant life span spectra in the total  area and in the different habitats of the study

area.

0

10

20

30

40

50

60

70

80

90

100

Total area Drainage canal Irrigation canal Northern lakes River Nile

system

Wadi

  
%
 o
f 
li
fe
 s
p
an
. 
  
  
  

Annuals Biennials Perennials

El-Natrun 



493

FLORISTIC FEATURES OF THE CANAL  etc  ......

tophytes (10.99%), chamaephytes (6.59%) and

nanophaneropytes (3.3%). In the irrigation ca-

nals, the recorded species (84) can be classi-

fied into the following life-forms: therophytes

(55.95 %), cryptophytes (25%), hemicryptoph-

ytes (9.52%), chamaephytes and nanophane-

ropytes (4.76 % each). While in the northern

lakes, the life-forms of the recorded specie

(28) are distinguished into: cryptophytes

(60.71%), hemicryptophytes (14.29%), cha-

maephytes (10.71%), therophytes and nano-

phanerophytes (7.14% each). In the River Nile

system, the recorded species (54) are classi-

fied into the following life-forms: cryptophytes

(42.59%), therophytes (38.89%), hemicryp-

tophytes (12.96%), chamaephytes (3.7%) and

nanophanerophytes (1.85%). In Wadi El-

Natrun, the recorded species (15) are grouped

into: cryptophytes (60%), hemicryptophytes

(20%), therophytes (13.33%) and nanophane-

rophytes (6.67%). It is worth to mention that,

C -  Plant Life - Forms in the Study Area

The recorded species (115) in the study

area  and  their  life - forms  are  listed in Ta-

ble (1). According to Raunkiaer (1934) for de-

scription and classification of life - forms, the

recorded species in the present study are

grouped under five types of life forms as fol-

lows: therophytes (57 species = 49.57%), cryp-

tophytes (comprising geophytes, helophytes

and geophytes collectively attained 33 species

= 28.7%), hemicryptophytes (13 species =

11.3%), chamaephytes (8 species = 6.96%),

nanophanerophytes (4 species = 3.48%) as

shown in Figure (3).

It is evident that, the percentages of the

life-form spectra vary from one habitat to the

other (Figure  3). In the drainage canals, the

recorded species (91) can be grouped into the

following five types of life forms: therophytes

(49.45%), cryptophytes (29.67%), hemicryp-

Figure (3) : Plant life span spectra in the total  area and in the different habitats of the study

area.
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The floristic categories of the plant life in

the study area are shown in Table (2). The

most common floristic elements of the family

Gramineae are Pantropical (6 species), Palaeo-

tropical and Biregional (4 species each),  Cos-

mopolitan (3 species), while Pluriregional, Ne-

otropical, Saharo-Sindian and Cultivated &

Naturalized are represented by one species

each. In Compositae,  the most common chor-

otypes are: Pluriregional and Biregional (4

species  each),  Neotropical  and  Cosmopoli-

tan (3 species each), Mediterranean (2 spe-

cies)  while,  Palaeotropical  and  Pantropical

elements are represented by one species each.

The most abundant floristic elements in Che-

nopodiaceae are Pluriregional and Biregional

(4 species each), Cosmopolitan (2 species),

whereas Mediterranean and Australian choro-

types are represented by one species each.

The  floristic   elements  in  family  Cypera-

ceae are Pantropical (5 species), Palaeotropi-

cal (2 species), Cosmopolitan and Biregional

elements (one species each). The floristic ele-

ments in Cruciferae are Pluriregional and

Cosmopolitan (2 species each), whereas Bire-

gional and Cultivated & Naturalized are repre-

sented by one species each. The most com-

mon floristic elements in family Leguminoseae

are Palaeotropical (3 species),  Pluriregional

(2 species)  and  Biregional  (one  species).

The floristic elements in Polygonaceae are Pa-

laeotropical (3 species), Pluriregional and Bi-

regional elements (one species each). While,

other families (with less than 4 species) com-

prise 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, 52 species or

the life-form spectra in all five water bodies of

the study area is mainly represented by cryp-

tophytes and partly by therophytes, chamae-

phytes and nanophanerophytes. The group of

hemicryptophytes is obviously represented by

the lowest values among all water bodies of

the study area.

It is also interested to denote that, the life -

form spectra in all five habitats of the study

area are mainly represented by therophytes

(49.57%), and cryptophytes (28.7%), hemi-

cryptophytes (11.3%), and partly by chamae-

phytes  (6.96%)  and  nanophanerophytes

(3.48 %). 

D - Floristic Analysis of the Study Area 

The total number of the recorded plant

species  surveyed  in  the  present  study is

115  species  belonging  to  90  genera  and

related to 29 families. Table (2) showed that,

family Gramineae comprise 21 species

(18.26%)  of  the  total  recorded  plant spe-

cies, followed  by  family  Compositae 18 spe-

cies (15.65%), Chenopodiaceae 12 species

(10.43%), Cyperaceae 9 species (7.83%), Cru-

ciferae and Leguminosae comprise 6 species

each (5.22%), Polygonaceae 5 species (4.35%),

Amaranthaceae, Euphorbiaceae, Juncaceae,

Malvaceae and Solanaceae comprises 3 spe-

cies each (2.61%), Convolvulaceae, Primula-

ceae, Typhaceae, Umbelliferae, Urticaceae and

Verbenaceae comprise two species each

(1.74%). The remaining families which in-

clude, Asclepiadaceae, Caryophyllaceae, Labi-

atae (Lamiaceae), Lythraceae, Onagaraceae,

Oxalidaceae, Plantaginaceae, Portulacaceae,

Ranunculaceae,  Scrophulariaceae and Tama-

ricaceae comprise only one species each

(0.87%).
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lator of heavy metals(Janauer, 2001; Pajevi_

et al., 2001; Samecka-Cymerman and Kem-

pers, 2002 and Samecka-Cymerman et al.,

2005).      

In the present investigation, the floristic

structure agrees with findings of Quezel

(1978) concerning the floristic structure of the

Mediterranean Africa, El-Sheikh (1989) on the

canal-drain vegetation in the middle Delta re-

gion, Mashaly et al. (2001 & 2009) on the

weed vegetation of the cropland and canal

bank habitats in the north east Nile Delta re-

gion, and El-Halawany (2002) on the wetland

habitats along side the fish farms in the north

Nile Delta region. 

It can be concluded that,  Egypt  is  the

meeting point of  the  floristic  elements  be-

longing to at least four phytogeographical re-

gions: the African Sudano-Zambesian, the

Asiatic Irano-Turanian, the Afro-Asiatic Sah-

ro-Sindian and the Euro-Afro-Asiatic Mediter-

ranean (El-Hadidi, 1993). The floristic analy-

sis of the study  area  revealed  that  52

species or about  45.22 % of the total number

of recorded species are  Mediterranean  taxa.

These taxa are either Pluriregional, Biregional

and Monoregional.  It  has  been  also  found

that, 58 species or about  50.44% of the total

number of the recorded species are either

Cosmopolitan, Pantropical, Palaeotropical and

Neotropical. Similar investigations have been

described  by many authers e.g. Khedr and

El-Demerdash (1997), Mashaly et al. (2001,

2003 & 2009), Mashaly (2001, 2002, 2003 &

2006),  El-Halawany (2002),  Maswada (2004),

Omar  (2006),  Mashaly and El-Ameir (2007).

Tork  (2007)  and  El-Halawany et al. (2009).

about 45.22 % of the total number of recorded

species are Mediterranean taxa. These taxa

are either Pluriregional (24 species =20.87%),

Biregional (23 species = 20.00%) or Monore-

gional (5 species = 4.35 %). It has been also

found that, 58 species or about 50.44% of the

total number of the recorded species are ei-

ther Cosmopolitan (17.39%), Pantropical

(16.52%), Palaeotropical (12.17%) or Neotropi-

cal (4.35 %). The other floristic categories are

poorly represented where each chorotype is

represented by a few numbers of species (Ta-

ble 3).  In  general,  the  percentages of the

Cosmopolitan, Pantropical, Palaeotropical and

Neotropical elements are obviously compara-

ble in all surveyed habitats of the study area.

While, the Mediterranean element is highly

represented in the drainage canals (37 taxa),

followed by the irrigation canals (36 taxa),

then River Nile system (14 taxa), northern

lakes (11 taxa) and finally Wadi El-Natrun (7

taxa). This indicates that, the chorological

analysis of the study area is relatively com-

patible with the north-southward distribution

of the climatic belts in Egypt. 

The hydrophytic vegetation is growing so

rapidly and densely representing an acute

problem causing tremendous loss of water

from water bodies like canals and drains

through evapo-transpiration, clog gates,

pump, etc.  Aquatic  weeds have been found

to severely reduce the flow capacity of irriga-

tion canals there by reducing the availability

of water to the farmer's field. On the other

hand, macrophytes are considered as impor-

tant  component  of  the  aquatic ecosystem

not only as food source for aquatic inverte-

brates,  but  also act as an efficient accumu-



498

Mashaly, I. A.; et al...

of Science and Humanities, Jerusalem.

Hassib, M. (1951) : Distribution of Plant

Communities in Egypt. Bull. Fac. Sci., Fouad
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v�dF�« h�K*«

d‡‡‡B� v� —u‡‡�'« q‡‡‡‡z«u* W‡‡‡‡‡�—uKH�« `‡‡�ö‡‡*«

 dO‡‡‡�_« d‡‡‡�U�           v�UN‡‡‡‡A�« d‡‡‡‡L�          v�U‡‡A� r‡‡O‡‡	«d�≈

dB� ≠ …—uBM*« ≠ …—uBM*« WF�U� ≠ ÂuKF�« WOK
 ≠  U�M�« r��

Ê√ `C�« Y?O??� WKO???B??� 29 X% XH?M� fM� 90 v�≈ vL???�M� v?��« W�d‡?‡	e�«  U‡?‡�U??�?M�« s� ÎU‡?‡�u� 115 qO??�???�� - W‡‡?�«—b�« Ác‡‡?‡	 v�

W?�«—b�« W‡‡‡IDM?0 WK�?�*«  U‡‡�U?�M�« Ê√ U‡‡L?
 ¨W‡‡�«—b�« W‡‡?IDM� v� …b‡‡zU‡��« q?‡‡zU?BH�« v?	 W�bF?‡‡��«Ë W?O‡‡�«d?�d�«Ë W‡‡�?
d*«Ë W?OKO?�M�« WKO?B?H�«

“d‡‡‡‡‡?� n�Ë - b?�Ë ¨W‡‡‡O�u?(«  U‡‡‡‡?‡�U?�M�« s� ÎU?�u� 53 Ë ‰u?(« W?OzUM�  U�U?�M�« s� Ÿ«u�√ 4 Ë …d?L?F*«  U�U?�M�« s� ÎU?�u� 58 vK� XKL?�?�≈

Chamaeophytes “d‡‡‡‡‡‡�Ë Crypyophytes “d‡‡‡‡�Ë Therophytes “d‡‡‡?‡‡� ∫ v	Ë  U‡‡?‡‡‡‡‡�u??L??�?� f?L?� v�≈ W?‡‡‡‡‡‡?O�U?�?M�« …U‡‡‡O??(«

 U?�U????????�?M?�« s?� ÎU????????�u?� 49 „U?M?	 Ê√ È—u?KH?�« q?O?K?�????????�?�« `?{Ë√ b?‡‡?I?�Ë Nanohanerophytes “d�Ë Hemicryptophytes “d?‡‡?�Ë

15.62% vK� .bI�« vz«u?��ô« dBMF�«Ë  17.39% qL‡A� v*UF?�« dBMF�« Ê√ b‡�Ë UL?
 ¨j�u�*« d�?��« dBM� l�?�� WK��*« 42.61%

 Æ(4.35%) Y�b(« vz«u��ô« dBMF�«Ë 12.17% vK� vz«u��ô« dBMF�«Ë
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