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ABSTRACT 

The pre.sent 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, Pantropicai 
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 fZahran & 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, waterfowl and other aquatic organism; by removing 
toxic compounds from water, by providing source of animal feed; paper 
pulp, fiber and bioenergy [Shaltout et 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 hyqrophytes e.g. Cyperus articulatus, Phragmites australis, 
Typha domingensis, etc. 
b- Floating hydrophytes e.g. Lemna gibba, Pistia stratiotes, Eichhornia 
crassipes, etc. 
c- 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 Blick et al, (1982)]. These canals and drains provide 
habitat for aquatic weeds. Growth is affected by envirorunental 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, El-Gharably et a/. (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 
[Tackholm (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 to 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 affmity of its chorological 
elements wiil be surveyed. 

Study Area 
The study ar~a 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 inciudes 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 1 0°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 

54 

After a regular visits to the different sites of the study area, .SO 
~.tands 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 m2 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 et qL (1964-1980); Davis (1965 · -19~); 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 stre~, Damietta branch and 
Rosetta branch. The total number of hydrophytes·and canal bank species 
recorded in the study area is 70 species. These species can be classified 
into four major groups as follows: 

a) Eight floating hydrophytes were recorded in the water bodies of the · 
study area. Four species have wide ecologic.al 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 ampli!Ude 
where each species was recorded in only one water body of the study 
area (P=l 6.67% each). 

c) The emergent species comprise 19 taxa. Out of these, eight species are 
widely distributed (P=lOO% each), these include Alternanthera sessilis, 
Cyperus a/opecuroides, 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). 



Tnblc ( 1) . Floristic composition of the differ ent water bodies in the study nren . 
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Table ( I) . Continued. 
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4 I Couy:nbonarlensis(L.)Cronquisl NEO + + + + ~ 
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Table ( I ) . Continued. 

21 . 1/lu~_~; J.:l'tn:r.:c•rmn lluiss. . . ., II I' AI. 

21 Arlhf'OC'ti<HIUHI macrQSincllyun• ( M OI'IC.) Koch Per Ch ME•SA-SI 
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31 H~llotropium loslocorpunr Fiseh. &. Mey. Ann Th ME+IR-TR+ER-SR . 
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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=lOO% each) e.g. 
Amaranthus lividus, Aster squamatus, lmperata 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). 

2- 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 north~rn 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 !2 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 fmally 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 
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emergent species, then by the floating hydrophytes and finally by the 
submerged hydrophytes. 

50 
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Fig. (2): Plant life-span in the study area. 

3- Plant Life-Forms in the Study Area 

Rosetta 
branch 

The recorded species of the present study are grouped under five 
types of life-form as follows: therophytes, cryptophytes, 
hemicryptophytes, chamaephytes and nanophanerophytes {F:igure 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%), charnaephytes, 
hemicryptophytes and nanophanerophytes (5.13% each). In the qrainage 
canals, the recorded species (3 8) 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%), cbamaephytes (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 
(fable 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 ofthe 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 elements 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 rnonoregional (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 Genero Species COSM PAN PAL NEO 
PI uri· Bi-

regio,nal r egional 

Altoncene l 2 - l l 

Amarnntllnuae 2 2 I - - - I 

Aracene I I I -
Borag/nacene I l - - I -
Carvor>h yl/acure I 1 . I 

Cuatop/ryllncene I l l . . 
Clrerrof!Od/acea~ 7 10 3 I 2 3 

Compositne 9 10 I l 3 l I 

Com•nlvri/acene I I - . -
Cruci{erae l l . I 

Cypernceae 2 6 1 2 3 . -
Gramiueae 8 8 2 ' 2 2 - -
Ha/orng/dacene I I . ,. -
Hvdrocllariloceae I l - I . 
Juncnuae l 3 . 2 -
Lel!umlnosae 2 2 2 - -
Lettwaceae l 2 2 . . 
M rrrsllerrceae I I I - - -
Na/adnaae I I - . I 

Nvmphaeac!ae l I - I . 
Onnl!aracene I I - -
Polvi!OI)ncene 2 3 2 - I -
Ponletlttiacene I I - - l . 
Potanrogefonauae I 3 2 - . I 

Rarrrmcu/aceae I I - I 

Solanact:ne I I I 

Scrop/rrtl a ria Ulre I , l - - -
Timrnricactae I I - I 

Tvphnce"e I l 1 - -
Zvl!nnlrvllnce"e l , . . 

Totti I 55 70 11 IO 12 6 13 9 
Percentage ( % ) 15.71 14.29 17.14 8.57 18.57 12.86 
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Tnblc ( 3 ). Number of species nnd percentage of various floristic categor ies of the different wnter bodies in the study area. ~ 

Water body II ~ ...., 
:::;.. 
~ 

Total area Irrigntion Drainage Northern River Nile Damietta Rosettn ..:::-
~-

ft Floristic cntegory l canal cnnal lake) stream Brnnch Branch ~ -
No. •;. No. •;. No. % No. % No. •yu No. "/o No. •;. ~ =-

COSM II 15 .71 7 17.95 7 18.42 8 16 8 22.86 9 22.5 8 22.86 

PAN 10 14.29 · 5 12.82 5 13.16 '6 12 4 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 • 8.57 4 10.26 5 13.16 ·4 8 4 11.43 12.5 . 4 II~ 
ME+m-TR+ER-SR 8 11.43 3 7:69 3 7.89 6 12 I 2.86 2 5 I 2.86 

ME+IH-TR+SA-Sl 4 5.7 1 I 2.56 I 2.63 4 8 I 2.86 I 2.5 I 2.86 

ME+SA·Sl+ER-SR I 1.43 . - . . I 2 

ME+IR-TR 2 2.86 2 5.13 I 2.63 I 2 I 2.86 I R41 I • 2.86 

ME+ER-SR 3 4.29 - . - - 3 6 . - I 5 

ME+PAL 2 2.86 I 2.56 I 2.63 2 4 I 2.86 I I I .1 2.86 

ME+SA·SI I 1.43 - - I 2.63 I 2 

SA-SI+S-Z 2 2.86 2 5.13 2 5.26 2 4 2 5.71 B 2 II 5 I 2 ~ 5.71 

S-Z+IR-TR I 1.43 I 2.56 I 2.63 I 2 I 2.86 

ME 4 5.71 I 2.56 I 2.63 3 6 I 2.86 • 2 5 2 5.71 

s.z I 1.43 I 2.56 I 2.63 I 2 I 2.86 I 2.5 I 2.86 

Cult. & Nat. 2 2.86 I 2.56 2 5.26 - - 2 5.71 2 5 I 2.86 

Total '1 0 100 39 100 38 100 50 100 35 100 40 100 35 100 

Abbreviation ( see Table 

"' ""' 
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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 ofthe 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 ta'<a), 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. T.oese 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 leave small turmels 
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 plants 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 thtee 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 
therophy.tes (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 a/ . 
.(2001 & 2002) on the weed vegetation -of the cropland and canal bank 
habitats in the north east Nile Delta region, and El-Halawany (2002) on 
the wetland habitats along side the fish farms in the north Nile Delta 
reg10n. 

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 (EI-Hadidi, (1993)]. rne 
floristic analysis of the study area revealed that, s.bout 35.71 % of the 
total number of the recorded species are Mediterranean taxa. These taxa 
include pluriregionai (18 .57 % ), biregional (11.43 %) or mono regional 
(5.71 %). It 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); Kbedr & El-Demerd asb (1997); Mashaly et al. (2001 & 
2002); Mashaly (2001, 2002 & 2003); El-H alawany (2002); Mashaly 
& Awad (2003 a & b); Maswada (2004); Omar (2006); Masbaly & 
EI-Ameir (2007); Torky (2007) and Abd EI-Gawad (2008). 



Floristic Features. 67 

REFERENCES 

Abd El-Gawad, A.M. (2008). Ecological studies on some non­
conventional forage weeds in Nile Delta, Egypt. ryf. Sc. Thesis, Fac. Sci., 
Mansoura Univ., Egypt. 

Abd El-Ghani, M.M. and Amer, A.M. (1990). Studies on weed 
assemblages in croplands, Egypt. I. Broad bean fields. Egypt. Jour. Bot., 
33: 15-30. 

Abo 'El-LiL, A.H. (1987). Ecological studies on some hydrophytes 
growing in Dakahlia and Damietta districts. M.Sc. Thesis, Fac. Sci., . 
Mansoura Univ., Egypt. 

Boulos, L. (1999-2005). Flora ofEgypt. Vols. 1-4. Al-Hadara Publishing, 
Cairo, Egypt. 

Davis, P. H. ed. (1965-1985). Flora of Turkey and the east Aegean 
Island. Vols.l- 9. Edinburgh Univ. Press. 

El-Demerdash, M.A. ; Hosni, H.A. and EL-Ashri, N.N. (1997). 
Distribution of the weed communities in the north east Nile Delta, Egypt. 
Feddes Repertorium, 108:219-232. 

El-Hadidi, M.N. (1993). The agriculture of-Egypt. In G.M. Craig (ed.). 
Oxford Univ. Press: 39-62. 

El-Halawany, . E.F. (2002). Characterization of the wetlands habitat 
along~ide the fish farms in the north Nile Delta, Egypt. Pakist. J. ofBiol. 
Sci., 5(5): 626-632. 

El-Fiky, M. M., (1974). Studies on the ecology of water plants with 
special reference to Eichhornia crassipes. M.Sc. Thesis, Fac. Sci., Cairo 
Univ. Egypt. 

El-Gharably, Z.; K.hattab, A.F. and Dubbers, F.A.A., (1982). Experience 
with grass carps for the control aquatic weeds in irrigation canals in 
Egypt. Proc. 2nd. Int. Symp. On Herbivorous Fish, 1982, EWRS, 
Wageningen, the Netherlands: 17-26. 



LA. Mashaly, et aL 68 

El-Sheikh, M.A. (1989). A study of the vegetation~nvironmental 

relationships of the canal banks of middle Delta region. M.Sc. Thesis, 
Fac.Sci., Tanta Univ., Tanta., Egypt. 
Feinbrun, N.D. (1978 & 1986). Flora Palaestina. Vols. 3 & 4. The Israel 
Academy of Science and Humanities, Jerusalem. 

Gopal, B. (1986). Problems of aquatic weeds and approaches to their 
management in south Asia. Proceedings EWRS/AAB 7th Symposium on 
Aquatic Weeds: 125- 130. 

Guerra, L.V. (1976). Noxious vegetation control progtam. Commission 
presentation to texas parks and wildlife Dept. Austin, Texas. 

Hassib, M. (1951). Distribution of plant communities in Egypt. Buil. Fac. 
Sci., Fouad Univ., Cairo. Egypt. 

Hess, A.D. and Hall, T.F. (1945). The relation of plants to Malaria 
control on impounded waters with a suggested classification. J. Natn. 
Molar. Soc., 4: 20-46. 

Kassas, M. (1972). Ecological consequences of water deveiopment 
project. Keynote paper. The Environmental Future 7. Major Water ETC 
Development Projects (ed. N. Polunin): 215-246. Macmillan, Londan, 
U.K. 

Khedr, A.A. and M.A. El-Demerdash, (1997). Distribution of aquatic 
plants in relation to environmental factors in the Nile Delta. Aquat. Bot., 
56: 75-86. 

Martin, C.O. and Nailon, W.T. (1977). Current status ofthe aquatic plant 
control program in Texas. In aquatic plant control research program, finai 
report, U.S. Army Engineer Water Ways Expt. St., Vicksburg, Miss: 19-
23. 

Mashaly, I.A. (200 1 ). Contribution to the ecology of the Deltaic 
Mediterranean coast, Egypt. Online J. ofBio. Sci. , 1:628-635. 

Mashaly, LA. (2002). Ecological studies on Zygophyllum aegyptium in 
the Deltaic Mediterranean coast of Egypt. Pakistan J. of Bio. Sci., 5: 
152-160. 



Floristic Features. 69 

Mashaly, LA. (2003). Phytosociological study on the weed flora of 
croplands in Kafr El-Sheikh Governorate, Egypt. El-Minia Sciences 
Bulletin, 14: 127-153. 

Mashaly, LA. and El-Ameir, Y.A. (2007). Hydrophytic vegetation in the . 
irrigation and drainage canal system of the River Nile in Egypt. W. Appl. 
Sci. J., 2 : 49-61. 

Mashaly, LA. and Awad, E.R.(2003 a). Ecological perspectives on the 
weed flora of orchards in the Nile Delta, Egypt. J. of Envir. S.; Mans. 
Univ:, 25:1-37 

Mashaly, LA. and A wad, E.R. (2003 b). Weed flora of orchards in the . 
Nile Delta, Egypt: Floristic features . Asian J. ofP. S., 2: 314-324. 

Mashaly, I.A.; El-Halawany, E.F. and Omar, G. (2001). Vegetation 
·analysis along irrigation and drain canals in Damietta Province, Egypt. 
OnlineJ. ofBio. Sci., 1:1183-1189. 

Mashaly, l.A.; El-Halawany, E.F. and Omar, G. (2002). Floristic features 
of Damietta area in the north east Nile Delta, Egypt. Taeckholmia, 
22(1):101-114. 

Maswada, H.F. (2004). Ecological studies Qn Lake Borollus protected 
· area, Egypt. M.Sc. Thesis, Fac. Agr., Tanta Univ., Egypt. · 

Meickle,. R.D. (1977 & 1985). Flora of Cyprus. Vols. 1&2. Bentham­
Maxon Trust, Royal Botanic Gardens, Kew. 

Meig, P. (1973). World distribution of coastal desert. Their natural and 
human environments, ed. David, H.K., Amiran and Andereu, W. Wiloon. 
Arizona Univ., Press: 3- 13. 

Metha, I. and Sharma, R.R. (1976). Aquatic weeds inS. E. Asia. In C. K. 
Varshney and J. Rzoska (eds.): 85-90. W. Junk, The Hague. 

Moursi, H. A. (1976). Some aspects of aquatic weeds problems and 
management in the Nile system. Symposium on the Nile Water and Lake 
Dam Projects: National Res. Center, Cairo: 188 - 198 

Oniar, G. (2006). Plant life of the different habitats in the north Nile 
Delta of Egypt: Ecology and fodder potentialities. Ph. D. Thesis, Fac. 

·, Sci., Mans. Univ., Egypt. 



LA. Mashaly, et aL 70 

Pieterse, A.H. (1979). Aquatic weed control in tropical and subtropical 
regions. In: M.E. Beshir and W. Koch (Editors), Proc. of a Symp. On 
Weed Research in Sudan. Berichte Fachge~eit Herbologie, Universitat 
Hohenhrim, Part 1: 130-136. 

Quezel, P. ( 1978). Analysis of the flora of Mediterranean and Saharan 
Africa: Phytogeography of Africa. Ann. Missour. Bot. Gard, 65 :479-534. 

Raunkiaer, C. (1934). The life forms of plants and statistical plant 
geography. Translated by Carter Fausboll and Tansley; Oxford Univ. 
Press, London. 

- .. -
Shaltout, K.H.; Sharaf El-Din, A. and El-Sheikh M.A. (1994). Species 
richness and phenology of vegetation along irrigation canals and drains 
in the Nile Delta, Egypt. Vegetatio, 112:35-43. 

Tackholm, V. (1974). Students Flora of Egypt. 2nd ed. Cairo. Univ. 
Press, Egypt. 

Torley, M.A. (2007). Ecological study on the aquatic vegetation in north­
east Nile Delta, Egypt. M. Sc. Thesis, Fac. Sci. , Mansoura Univ .. , Egypt. 

Tutin, T.G.; Heywood, V.H.; Burges, N.A.; Moove, D.M.;. Valentine, 
D.H.; Walters, S.M. and Webb, D.A. ed. (1964-1980). Flora El.iropoea. 
Vols. l-5. Cambridge Univ. Press. 

Van der Bliek, A.M.; El-Gharably, Z.; Pieterse, A.H. and Scheepens, 
M.H.M. (1982). Observation of the phenology of Potamogeton 
pectinatus L. and other submerged weeds in irrigation systems in Egypt. 
Proc. EWRS 6th Symposium on Aquatic Weeds, EWRS, Wageningen: 
37-44. 

Zahran, M.A. and Willis, A.J. (1992). The vegetation of Egypt. Chapman 
& Hall, London, U.K. 

Zahran, M.A. and Willis, A.J. (2003). Plant life in the River Nile in 
Egypt. Mars Publishing House, Riyadh, Saudi Arabia. 

Zohary, M. (1966 & 1912). Flora Palestine. Vols. 1 & 2. The Israel 
Academy of Science and Humanities, Jerusalem. 



Floristic Features. 

.»~1 ~~ JWl; - Jl.p ~ ~-~ ~.)1 ~~I .,H) 

_;...- - • J~l - • J_,.-j.JI A......'+ - ~}all ~- u4>ll r...i 

.. ,, ~~ ~w ,. ~ _i ~w •b..ll ;... .u11 - -'"-" t...l ,_\ ~ 1.l4 , • '· • •. • , ~ • ....,. J . l..r" • • • .J.>- c..~· .. r . ---..-

71 

~1 wl~ ~WI '- 11 <.....it:..... l': • 1 t...1 ··'I Uhl.... -.i w A. ~~ • .li! . 1 ' 11 • LSJ"?-' ~ ..)-" l..r" _,.. J. rw ~~ 
,;. ( -<·1- .. t ··'1- ~ "-'1) Ul......!ll wl ··-·'I u · -'1 )1 wl ·• ul.....:...:........ J,ul1 · t..E-..;-' ~ U"' jf' ..>-" • ~ -' ..)""-' J I.S _,.s • • --*"" 

.U..__,.. ~ tl;,jh,.. ~ 4~ J:.ill .Jf-lLS.Y!'-A ~-' ~JJ ..b~ 

~ ~J J~ w~L,U _, ~~ wb~l 0-- k_f' v. ~ f' t...lyll o.lA ~ 

{tl~l '.) ~ly)l ~~ ul ~~ ~ .~ r. ~ ~_, L.....>;. oo ~ 

t..... ~ ~1_, oJjl.J\ ~I~ (tl_,l1 i) ~1_, (tl~l A) ~1_, (tl_,.il 1 •) ~_;JI_, 

·~ u~I..,U ~ f' ili _;.-]1 >_;.ill..+i L..1 .U;.......,JI w~4ill ~~ ~ 0"'% fA,oY ~~~ 

~ w\.J~I 0"' ..l.:>.l_, wi..,U , ~~~ wl:i~l 0-- kja tY : l.sl' uk~ ~ ~~ t...lyll 

~~ Uil.....o .li! ~lp..l1 j_;hll u....:._, (.)"l...l ~ L..1 -~~~ ub4ill 0.o k_,.i n_, Jp..D 

w~l j_;b~ (Therophytes)· u4\~1 j_;b: ~J j).JI .-lA 0.o tl_,.i1 ~ ~ wl:i~l 
ulp....b...ll j_;b_, (Hemicryptophytes) w\#....JI ~ j_....b_, (Cryptophytes) 

J ~~ ~_, .(Naoopbanerophytes ) ·~ ii.JAU:..ll wl:i~1 j_;b_, (Chamaephytes) 

.( % rY Ai) u\ . .J . II · .1. \..j ' (% tV H) u~ · .L l...L...I -..:..~Lull.~~ , • _,......, J~ • ..?.- -' , • J~ ~ . .. 

&o% iO,V1 ~~~ S...U ~\..,U k_,.i 'l'o .!}~ J t...l_)olllo~ I.SJ_,lil\ ~~~_,I ~J 

1 ~Lt. 1 ~6.1 u.JI.S .1 ~~ ~~ 'l.1 ..h.. -•-'1 ·- .n .1~11 · . :.IJ - :u.........l1 wl:il.lll .J • -' • ~ _,... _,... . ..>-' ~ I.S j _yat .r- ~ . . . 

~~~'JI ~1_,% 1o,v1 ~~~ ..,1:-~ ~~ y.-.W!,J ~-' l..S .t,}b\.WI ~~ 

A,ov ~ ~ ~\~'J\ y.-.WJ_, % I £,'1"\ ~ ~I~'JI y.-.W!_,% \V,I t ~~.ill\ 

~}il ~J_,!i\1 -->-u.ll J ~ ~ , ~lyll • .lA ~ ~ ul:i4ill fl t~ &o % 

~ -·l:.i l.....i.....o, .._,, .lll ot.u...., ~WI t.........\'1 . i;... t4. lA..l.:>..l • ~ ..:..:.ts o 'Yl ...r-- ..)fr"' .. j ~ . • ?' . ~ <.r .J . _,. . ~ 

LSJlJ uy...<>ll wl_,.iS t).o J$ ~ (~_,l 'I' I) ~I u\~1 ~-'..! ~ ~1..h...jW1 ~1 

~J t.J .!lli .la.! ,.4- ~ \+w J,S.l ~I..,U t1~1 ~~~I~~~ .li5 ..b~ t~J 

~_?1 ~ t:" ~U.. ~ ~ 1~_, •(tl) o) ~ ~ _»i I.S.Y!'-A l__,p..l_, (t1~1 i) 

• _y.4A y ~ ~ JW 0"' ~ j_,...Jl J ~ t li..J1 



. 




