ECOPHYSIGLOGICAL STUDIES

GRQUPSFRGMSWQNAl

| 'THESIS

: .'snbmiued for the Degree of

‘Doctor of Philosophy

BOTANY - ,

( ECOLOGICAL Pﬁvsmmcv) ‘
By .

g\ |
A g9

| R Supervisors

Prof. Dr. | | Prof. Dr
" Hfassan Anwar Todh |  Ahmed Mars ﬂlﬁmaf
Massok Foke Prof. Dr. A

7 ‘R_mfa Akmed Hassanein

1994

0
oy ﬁ
: ; = = -
i i | “'- ‘ '
S ‘u‘.; " . o -
T , . . ER . | . . 1
- ‘r.‘ o S o Sy . ‘.,'“‘-3. ) : !
- W , Yo ! AR S ’ ) W ' .“‘-‘\w : o '
il W e Wy e f“f“” L 7 B PR T AT Y PR R P O I R T TN LR

Central L|brary Ain Shams University

|
: ,i PLANTS OF DIFFERENT ECOLOGICAL | l f
|

'y
* ASHRAF MOHAMED MAHMOUD YOUSSEF I ||
o B. Sc(Hons:) Ain Shams University , 1982 B | | e
5 . ML Sc. Ain Shams University , 1988 . . \
‘ |




(‘}’d\f‘\,{‘\.f"ﬂfmf\ mmmnmrm AN LA, 2 L2001y

x?

{']' i
L)
1«
G
«
<1
£
<

{1

[

&

SRR

prerae T
FH R HHH

STETFTTARAE

i)
i,
i

o
i

RHIHHEHHHH B

E HIHHHT

"xll:Hlil‘..’l:il.‘ll.’:iilllh‘ll!!llHiiIIli!iiliilllili!!.’!.‘liﬁih’ilii HiH

)

AN

\

\x\\\m%
'g 2
.'K -
2

R TR By e WG umilu!uum-m:'; h«

o
ez

4 J.’J;,J\L:gs.ii;jggé‘,;.gl‘.i,_;oﬁnJ'C;Lmalzltulg,kj;im.ﬁ;rﬁ »

Al dis

€ PP

A A s

[P IHETR]
Ereey

i TR e

e

-t
NS

1 H
P e,
1.{ l,.l

LR YA R

!
Pyt iy ey

L

a5

o Ny

lvn-n“{;-u'irlﬁu -

-l

-du;a..-.

i
£y WWW%&“‘W#WM

Central Library - Ain Shams University

L+t vl T T T

t:n



m
/‘- -
.
ST

::L% 1 :éf %
-— = [ i
,f:EE = 5::_'::

L ‘\ |

Central Library - Ain Shams University



PH.D

Name : Ashraf Mohamed Mahmoud Youssef.

Title : "Ecophysiological studies on certain plants of different

ecological groups from SW Sinai.
Degree : Ph. D. (Botany - Ecophysiology)
Date of Graduation : 1982
Supervisors
1- Prof. Dr. / Hassan A. Foda "Prof. of Plant Physiology
Féc. Sci., Ain shams Univ."”
2- Prof. Dr. / Ahmed M. Ahmed "Prof. of Plant Ecology
Desert Institute, Cairo”
3- Prof. Dr. / Raifa A. Hassanein "Prof. of Plant Physiology

Fac. Sci., Ain Shams Unmiv."

!

_/

Central Library - Ain Shams University



4 N

ACKNOWLEDGEMENT

i wish to expressmy deepest thanksand gratitude
to Prof. Dr. Hassan A. Foda, Professor of Plant
Physiology, Faculty of Science, Ain Shams University ; Prof.
Dr. Ahmed M. Ahmed, Professor of Plant Ecology, Desert
Institute, Cairo and Prof. Dr. Raifa A. Hassanein, Professor of
Plant Physiology, Faculty of Science, Ain Shams University for
suggesting the point of this research, supervising the work,
constructive criticism, valuable discussion, continuous

encouragement and sincere help throughout this work.

| also express my deep thanks and gratitude to Prof. Dr.
W. El- Saadawy, Head of Botany Department, Facuity of

Science, Ain Shams University.

Many thanks are also due to all staff members and my fellow
research students of Botany Department, Faculty of Science, Ain

Shams University.

N )

Central Library - Ain Shams University



a
This thesis has not been
previously submitted for a
degree at this or at any
other University
Ashraf M. Youssef
“

Central Library - Ain Shams University



7a %
Dedicated
To My Big Family
and small one
e _/

Central Library - Ain Shams University



CONTENTS

Page
List of Tables I
List of Figures
List of Plates
List of Photos
INTRODUCTION 1
REVIEW OF LITERATURES 3
MATERIALS AND METHODS 36
- The Studied Area 36
- Geology, Geomorphology and Water Resources
of the Studied Area : 36
- Climatic Conditions 36
- The Plant Materials 37
- Soil Characteristics 38
- Water Saturation Deficit 39
- Free and Bound Water Contents 40
- Degree of Succulence 40
- Estimation of Photosynthetic Pigments 40

Central Library - Ain Shams University



- Estimation of Carbohydrates

Extraction

Estimation of Direct Reducing Value
Estimation of Reducing Value after Sucrose Hydrolysig-.

Estimation of Polysaccharnides

- Estimation of Nitrogenous Constituents

Estimation of Total Soluble - N

Estimation of Amino - N

Estimation of Total - N

- Proline Determination

- Quantitative Estimation of Nucleic Acids

Ribonucleic acid content (RNA)

Deoxyibonucleic acid content (DNA)

- Estimation of Total Ash Content

- Estimation of Certain Minerals

- Determination of Chlorides

- Determination of Sulphates

- Wet Ashing Method

- Determination of Sodium and Potassium

Central Library - Ain Shams University

41

41

42

43

43

45

47

47

48

49

49

50

50

51

51



- Determination of Calcium

- Determination of Magnesium

- Determination of Phosphorus

- Determination of Iron
- Extraction, Separation and Bioassay of Growth Regulating

Substances

- Extraction

- Partition fractionation

- Bioassay of Auxin and Growth inhibitors

- Hordeum coleoptile test

- Bioassay of Gibberellins and Gibberellin - like Substances -

- Sorghum first leaf test

- Bioassay of cytokinin substanses

- Xanthium cotyledonary leaf sections

- Detection of chromatograms

- EXPERIMENTAL RESULTS

- GEOLOGY, GEOMORPHOLOGY AND WATER
RESOURCES OF THE STUDIED AREA

Central Library - Ain Shams University

52

33

53

55

56

56

57

59

59

61

61

62



Page

- Geological and Geomorphological Description of W.

Wardan 69

- Geoogical and Geomorphological Description of W. Esse] - 70

- Water Resources of the Smdied Area 71

- CLIMATE OF THE STUDIED AREA 75
1- Rainfall 78

2- Air Temperature 79

3- Relative Humidity 80

4- Evaporation 80

5- Wind Velocity g1

6- Climatic Arndity 82
-CHARACT ERIZATION OF THE STUDIED SPECIES - 84
(A) Halophytes 84
(a) Succulent halophytes 85

(b) Crynohalophytes (Excretives) 87

(B) Xerophytes 91
(a) Succulent xerophytes 93

(b) True - (non - succulent) xerophytes 97

(C) Species of Wide Ecological Amplitude 99

Central Library - Ain Shams University



- SOIL CHARACTERISTICS OD THE STUDIED HABITATS - 102

Soil features of the Surveyed Habitats 102
1. Saline Habitats 102
1.1. Wadi Sudr coastal Fan 102
1.1.1. Coastal strip of the wet salt marshes 103
1.1.2. Coastal zone of the salt marshes 108
1.1.3. Hummocky zone of the salt marshes 111
1.1.4. Elevated zone of the salt marshes of W. Sudr - 114
1.2. Delta Wadi Wardan 119
1.2.1. Coastal strip of the salt marshes 119
1.2.2. Hummocky zone of the salt marshes 122
1.2.3. Inland hummocky zone of the coatal fan 123
1.3. Wadi Essel Coastal Fan 125
2. Xeric Habitats 127
2.1.3. Desert calcareous plains of W. Sudr 127
2.2.2. Desert gravely plains of W. Wardan 130
2.3. Desert gravely plains of W. Essel 133

- ECOLOGICAL ADAPTATIONS
- Water Saturation Deficit 136

Central Library - Ain Shams University



- Free and Bound Water Contents
- Degree of Succulence
- Pigments Contents
- Carbohydrate Contenis
- Nitrogenous Contents
- Proline Contents

- Nucleic Acids Contents

- Ash Contents

- Mineral Composition

- Chlorides Contents
- Sulphates Contents
- Sodium Contents
- Potassium Contents
- Calcium Contents
- Magnesium Contents

- Phosphorus Contents

- Iron Contents

- Changes of the Different types of Phytohormones in Certain
Plants Representing the Studied Habitats During the Wet and

Dry Seasons

Central Library - Ain Shams University

143
151
157
165

174
184

189

196

202
202
206
211
216
221
2217
232

235

241



- Changes in the Overall Amounts each of the Different Types

of Phytohormones in Certain Plants Representing the

Studied Habitats During the Wet and Dry Seasons

- DISCUSSION AND CONCLUSIONS

- SUMMARY

- REFERENCES

- ARABIC SUMMARY

Central Library - Ain Shams University



List of Tables

Page

Table (1): Averages of mean monthly values of rainfall (mm),

Temperature (°C), relative humidity (%), evaporation

(mm / day) and wind velocity (Km / h) at Ras Sudr

during the period ( Jan.1989 - Dec. 1989). 76
Table (2): Climate particulars of Ras Sudr from the records of the

Department of Meteorology (Average of 20 years) 71
Table (3): Physical analyses of the different soil profiles of

halophytes under different habitat conditions of SW

Sinai. e XO7
Table (4): Chemical analyses of the different soil profiles of

halophytes under different habitat conditions of SW

Sinai. 109-
Table (5): Physical analyses of the different soil profiles of

xerophytes under different habitat conditions of SW

Sinai. 117
Table (6): Chemical analyses of the different soil profiles of

xerophytes under different habitat conditions of SW

Sinai. 118

Central Library - Ain Shams University



