10§lDé‘l_U'éloélD'él_u'élDé‘_Ué‘lo'élD'§l0'§lDé‘D%‘D%‘D%‘D%‘D%‘D%‘D‘X W

A
i
o

iy bl i gl | s

et ) Gt | Guil ki

m-)@(-o,—)&‘o.—)@(..;o-—)@(-:cpw&-c.—)@-m-—)@(qa-)@(—m—)&qo.—)@(qop)&qop)&qo-—
AN AN N NN N AN NEANTAE

¢
%é
?
%é
?
?
?
%é
¢
?
?
%é
?
%é
?
%Ié
?
%Ié




lO%lDé‘_U'éloélD'él_u'élDé‘_Uélo'élD'§l0'§lDé‘D%‘D%‘D%‘D%‘D%‘D%‘D‘X W

A
i
o

iy bl i gl | s
i '

” s
A
» 4
\Guinl
"“""h.‘

af

ot g

L 4

L

head) oz
wbls

i) o) Gmetd | 0] sk
L
Sl

i

m-)@(-o,—)&‘o.—)@(..;o-—)@(-:c,-)@&-c.—)@-m-—)@(qa-)@(—m—)&qo.—)@(qop)&qop)&qo-—
AN AN N NN N AN NEANTAE

¢
%é
?
%é
?
?
?
%é
¢
?
?
%é
?
%é
?
%Ié
?
%Ié




lO%lDé‘_U'éloélD'él_u'élDé‘_Uélo'élD'§l0'§lDé‘D%‘D%‘D%‘D%‘D%‘D%‘D‘X W

A
i
o

iy bl i gl | s
L

=
) odd (s

*d

issh
9 Mol
i il (09 @i

Ny
alf galsadl oan Giss

* & ¢o

&

i
O e

o il Bl o unkitiad ] il
g il

&a‘:?.m

dlg g Sl Guiga
e died

RPN EET DY o
@ ASUNET

Shad) s
~—

m
Y
ﬂ' :
-

et ) Gt | Guil ki

m-)@(-o,—)&‘o.—)@(..;o-—)@(-:c,-)@&-c.—)@-m-—)@(qa-)@(—m—)@(qo.—)@(qop)&qop)&qo-—
AN AN N NN N AN NEANTAE

¢
%é
?
%é
?
?
?
%é
¢
?
?
%é
?
%é
?
%Ié
?
%Ié




g
§
§
§
§
§
§
§
;}
§
§
§
§
§
{
§
§
§

iy bl i gl | s

et ) Gt | Guil ki

m-)@(-o,—)&‘o.—)@(..;o-—)@(-:c,-)@&-c.—)@-m-—)@(qa-)@(—m—)@(qo.—)@(qop)@o,.-)@(..m—
O EH AT OSSOSO

¢
%é
?
%é
?
?
?
%é
¢
?
?
%é
?
%é
?
%é
?
%é




lO%lDé‘_U'éloélD'él_u'élDé‘_Uélo'élD'§l0'§lDé‘D%‘D%‘D%‘D%‘D%‘D%‘D‘X W

A
i
o

iy bl i gl | s

et ) Gt | Guil ki

m-)@(-o,—)&‘o.—)@(..;o-—)@(-:c,-)@&-c.—)@-m-—)@(qa-)@(—m—)&qo.—)@(qop)&qop)&qo-—
W
AN AN N NN N AN NEANTAE

¢
%é
?
%é
?
?
?
%é
¢
?
?
%é
?
%é
?
%Ié
?
%Ié




SPECIES RICHNESS AND
DIVERSITY IN THE VEGETATION
OF THE WESTERN
MEDITERRANEAN COASTAL

DESERT OF EGYPT

Thesis
Submitted to the Faculty of Science,
Alexandria University

For

Ph. D. Degree in
(Botany)

by

Stnal Motiamed Tabtvy ot Tatom

B.Sc. "in Botany 1983"
M.Sc. "in Botany 1989"

Supervised By

Prof. Dr. Prof. Dr.
M. A. Ayyad R. M. El-Ghreeb
Professor of Plant Professor of Plant
Ecology Ecology

pr.S. M. O. El-Darier

Assistant Professor of Plant

Ecology L\<
Alexandria University o~
Faculty of Science A\

1994




Dedication

I dedicate this work to my husband and my sons .




This thesis has not been previously submitted for a degree
at this or any other university, and is the original work of the writer.




TABLE OF CONTENTS

Page

INTRODUCTION ccitiitveereatesnannssossssssssnssosassssnnassnnsos 1

LITERATURE REVIEW . - vvvuttierunuunnnneasceaseassasenasenssnnsnnns 3

- Biological Diversity, What it is and Why it is Important. . ...... cereeasaen 3

- How and Why Biological Diversity is Being Lost . «+cevvrviieennen ., 4

- DIversity Indices .. ..o v ittt e i i ra e 9

- Habitat and Community Diversity in the Study Area. ««coeevennnnenan 14

A A 8 3 () P 24

- Selection of Stands for Vegetation Analvsis - .....vvvvvvenerunnnnnn... 24

- Diversity Measurements ........uuuuinnennnnne e, 27

- Sampling and Analysis of SOl ¢ v ittt i i i e e e 29

T B B 31

- Species Richness and Taxonomic Diversity . .......vvevnnnennnnnn... 31

- Species Abundance ......... i e e 36

- Application of DIVETSItY MeEasUmes . - oo ivtecnvnrientsecnennnnsnnnnnns 44

- Species diversity of plant communities. ..........o ... 44

- Comparison of diversity measures - ...oooveerensenssssennnnan. 63

- Relationship between soil factors and species diversity . ............ 63

- Relationship between vegetation composition and species diversity ... 73

- Effect of Land-Use on Species DIVETSIY - .. vvvevreninnererennennnns, 77

B 1 o141 g T o 77

- Irmigated and rain-fed agriculture -« +ccevveenieiiiiiiiinnann... 86

- Local IMAUSHIIES. . o i ittt i i e e 91

- GrazZing reatments - ..o u it et eneeesereneneneeenensneenanns 94

DISCUSSION -+ v ttetntnsestnareacansotssnssesaaseneeaneanessnensns 101

R 1 L 7 2 117

REFERENCES «ttiiiitiiiiieenraeroneanannnn tesessesearasenaesreasaas 120
APPENDICES

ARABIC SUMMARY




Table 1.

Table

2

Table 3.

Table 4.

Table 5.

Table 6.

Table 7.

Table 8.

Table 11

Table 12.
Table 13.
Table 14,
Table 15.
Table 16.
Table 17.

Table 18.

LIST OF TABLES

Number of specics, genera and families recorded in different habitats of the
western coastal desert Of Egypt. - o« oo eveniiiini ittt iiain e

Taxonomic diversity in different habitats of the western coastal desert of Egypt...

Species richness in some plant communities in different habitats of the western
coastal desert of EgYpL. ««venvinnniiiiiiii it iiiieiin i,

Importance values (IV) of perennial species in five communities of coastal dunes. .

Importance values (IV) of perennial species in the inland dune community
dominated by Urginea maritima. ««.covuviiiinnnn... S tetrraiteca e,

Importance values (IV) of perennial species in four communities of non-saline
dcpressions_ ........................................................

Importance values (IV) of perennial species in four communities of inland ndges: -

Importance values (IV) of perennial species in two communities of the inland
Plateal .« e e e

. Species diversity of the inland dune community dominated by Urginea

g

Species diversity of four communities in the habitat of non-satine depressions . ...
Species diversity of four communities in the habitat of inland ridges........ Ceeen
Species diversity of two communities in the habitat of mland plateau .~ . - . ........
A comparison of diversity measures using Spearman rank correlation coefficient, . |
Correlation between diversity indices and s0il factors «+vvvvevevieiinannan....

Relationship between ordination axes and species diversity measures as
2
evaluated by W 1] S,

Page

32

34

35

37

39

40

41

43

45

48

52
54
56

59

62
65

74

76




.. Table 19. Effect of summer resorts on species richness and diversity of an active dune
Table 20. List of the recorded and missing perennial species of a disturbed active dune
cmmmtv ........................................ e sssetrcareanan 80

Table 21. Effect of summer resorts on species richness and diversity of a stabilized dune
commmﬁty, Tt et eenratinaaea M g2

Table 22. List of the recorded and missing perennial species of a disturbed stabifized dune

Table 23. Presence of weed species in rain-fed and irrigated cultivations of common crops

at Burg-El Arab........ Cerreriinaaa. f ettt et et eeieanaa, 87
Table 24. Life-form spectrum of weed species recorded in different crops at Burg EL-

ATab. e 83
Table 25. Species richness and diversity of the weed communities in rnigated and rain-fed

cultivations of common crops at Burg EL-Arab. ................... ... ... 90

Table 26. Importance values of perennial species recorded in the selected sites near a

CEMENE fACIOLY. « vttt 92
Tabie 27. Presence of annual species in the selected sites near a cement factory ...oovvunn., 93
Table 28. Effect of a cement factory on species richness and diversity .................... 95
Table 29. Relative density of perennial species in 1974 and 1979 in plots under different

STAZING MEAUMIENS . « « v vt ve e veeeeate e reeen e e e eneene e eoe e 97
Table 30. Effect of grazing treatments on species richness and AIVRTSItY .o o cveeiieeiennnn,, 99

Table 31. The presence of annyal species in the plots under different grazing treatments
in 1979 compared to that in 1974 before feneing. . ...oiiiniiiii 100




LIST OF FIGURES

Page

Figure 1. Map of the western Mediterranean coastal region of Egypt . indicating the

location of the SIAY ACa, + ¢ e enmn ittt ittt e 25
Figure 2. Rank / abundance plots of successional communities in the habitat of coastal

dunes.. ..... et e teeiereetraae e L T T T 50
Figure 3. Rank/abundance plot of the inland dune community dominated by Urginea

TRAFTHMQ. .. ¢ ¢ e et ettt e e a3
Figure 4. Rank/abundance plots of four communities in the habitat of non-satine

depressions... .« vvvvvunnnnnnnn.... Sttt ettt ettt 58
Figure 3. Rank/abundance plots of four communities in the habatat of inland ridges . . . .. 61

Figure 6. Rank / abundance piots of two communities in the habitat of inland plateau , .. 64

Figure 7. Correlation between diVETSItY MEASULES . ..\ veuvieeneeeennn .., 66

Figure 8. Commumity ordination of different habitats in the western coastal desert of
Egypt.eooovvevnnni... R R L L T T S 75

Figure 9. Rank/abundance plots of the disturbed sites of an active dune community. . ... . 79

Figure 10. Rank/abundance plots of the disturbed sites of a stabilized dune community... 84

Figure 11. Rank/abundance plots of the three sites selected near the cement factory..... 96




ACKNOWLEDGEMENTS

The author is greatly indebted to Prof. M.A. Ayyad, Professor of plant ecology,
Faculty of Science, Alexandria University for suggesting the problem, his keen supervision
and guidance throughout the work, his helpful suggestions and critical discussion during
data analysis, and revision of the manuscript.

Thanks are also due to Prof. M.R. EL-Ghareeb, Professor of Plant Ecology,

Faculty of Science, Alexandria University for his kind encouragement.

I wish to thank Dr. S. EL-Darier, Assistant Professor, F aculty of Science,
Alexandria University for his help during the initial part of the field work.

I wish also to express my gratitude to Dr. H.S. Hussein, Lecturer of Botany,
Faculty of Science. Alexandria University for his help with preparing the manuscript.

Special appreciation is due to my mother, who supported me with her unreserved
encouragement and unlimited help to complete this work. ‘




INTRODUCTION

Diversity of ecological plant communities has never been more highly valued than it
is now, as they become increasingly threatencd by the environmental crisis. Students of
ecological diversity realize that their work now has practical importance in addition to the
academic interest it has always had. In fact there are three reasons why ecologists are
interested in ccological diversity and its measurements. First, despite changing fashions and
preoccupations, diversity has remained a central theme in ecology. The well documented
patterns of spatial and temporal varations in diversity which intrigued the earty
investigators  of the naturat world (e.g. Clements, 1916 ) continue to stimulate the minds of
ccologists today (Curric and Paquin, 1987; May, 1986). Second, measures of drversity are
frequently seen as indicators of the well-being of ecological systems. Thirdly, considerable
debate surrounds the measurement of diversity. It is important that ecologists should
understand how to measure diversity and what they mean by it. Drversity lies at the root of
some of the most fundamental and exciting questions in theoretical and applied ecology
(Magurran 1988).

The site of the present study is the western Mediterranean coastal region of Egypt .
It extends for about 500 km from Alexandria to Sallum. The area is bounded on the north
by the Mediterrancan sea and extends south for an average distance of about 50 km. It's
vegetation represents the most important rangelands in Egypt in terms of productivity. and
it is floristically one of the most rich of its phytogeographical regions. According to the
"Students Flora of Egypt" (Tackholm, 1974) nearly 50% (about 1000 species) of the total
number of species recorded in Egypt occur in this region. Of these, some 162 species are
recorded as very rare and 243 species as rare. Most of these species are very restricted in
their distribution and are obviously threatened. Some of these "threatened” species are
mentioned as endangered in "The Egyptian Plant Red Data Book 1. Woody Perenmials"

(EL-Hadidi et al, 1992). In fact, the ccosystems of the region have been subjected to




degradation and species impoverishment due to the irrational utilization of natural resources
since the eleventh century, which must have had far-reaching impact on their biodiversity.
The major objective of the present study is to provide an overview of plant

biodiversity status in the western Mediterranean desert of Egypt. The specific aims are:

(3) to provide an overview of habitat and community diversity in the region,;

(b) to determine the species richness, evenness and dominance in different €COsystems in
relation to the main habitat factors;

(c) to evaluate the differences in taxonomic diversity between different communities;

(d) to assess the changes in species diversity during ccological succession and its relation to
ecosystem stability; and

(¢) to evaluate the impacts of different types of land use and human mampulations on

species diversity.




