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

o
i
a

! £
FREPYES QEIPPI LN ooy

o-—)@5-o-—)@6‘0.—)@(..m-—)@(-.m,-)66-0.—)6(_@-—)@(-‘np)@(—‘e,—)@(qo.—)@(qop)@(qop)&qop

hossam maghraby

NN NN NN AN NS NN TAE

D

%'?
%é
:
%é
:
?
:
%é
¢
?
%é
%é
:
%é
%é
?
%Ié
?




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

o
i
a

FREPYES QEIPPI LN ooy
“ '

” s
it
L
C,
"“"\

af

i i}

L 4

o
(oud

Laf
wdl

hossam maghraby
Al
p—

o-—)@5-o-—)@6‘0.—)@(..m-—)@(-.m,-)66-0.—)6(_@-—)@(-‘np)@(—‘e,—)@(qo.—)@(qop)@(qop)&qop

NN NN NN AN NS NN TAE

D

%'?
%é
:
%é
:
?
:
%é
¢
?
%é
%é
:
%é
%é
?
%Ié
?




[

@ A=A XA A=AXA=AXA= XXX XX XXX ==

c,.)@@o,.)@@o._mm,.)@(_‘c,.)@&.c._y@(_m,)@(m.)@(.e,_wqm)@@m)@(m,)@@m 3

hossam maghraby

e ) i k|
® ASUNET

Sl (el lin) b
ok 551y (oo ST Gusigad
i

Wlaeetig bl gul i gl DALY ol ot il ot
i Gl 599 i) i Gl @ il O3 (o

-----

llllllllll
llllllllllll

ettty | i ) G| A
@ ASUNET

Ol e
shiid] ol daoad) g@l 58 0ad Basi

/——m. 4 n

dDW‘DW‘DW—-‘DW—-‘Dﬂ-m—-‘ﬂW—-‘DW—-‘DW—-‘DW—-‘DW—-‘DW—-‘DW‘DW‘DW‘DW‘DW‘DW‘DW‘OH

-‘Gh-mGF-MOFMDFMDWO%OFMDW—‘G%DFMDW—‘G%DF IDI




/DN N DN N N N N N N N N N N N N NN
i )
m !

. d

%

W > 3 o HE mv

¢ 7% ¢
¥

M |

W e <

% " w = R m,/v

(¢ < J
[ B o3 B | |

( ,., /.

¢ : “@ : S ¢

¢ %

7 s <
y Y

D

%'?
%é
:
%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

o
i
a

! £
FREPYES QEIPPI LN ooy

o-—)@5-o-—)@6‘0.—)@(..m-—)@(-.m,-)66-0.—)6(_@-—)@(-‘np)@(—‘e,—)@(qo.—)@(qop)@(qop)&qop

hossam maghraby

NN NN NN AN NS NN TAE

D

%'?
%é
:
%é
:
?
:
%é
¢
?
%é
%é
:
%é
%é
?
%Ié
?




ECOPHYSIOLOGICAL STUDIES ON SOME
HYDROPHYTES iN ASSIUT PROVINCE

o VRN
A THESIS
Submitted For The Degree' of Ph.D. in Botany

By

Ali Tony Saleh

M.Sc.(Botany)Assiut University

- Supervised by

Prof.Dr. : | Dr.
A:M.Hamad M.AA. Gadallah
Professor of Plant Physiology, . Lecturer, Plant Ecology,
Botany Department, : - Botany Department,
Facuity of Science, : - Faculty of Science,

Assiut University ~~ Assiut University

- Botany Department
- Faculty of Science
. Assiut University
Egypt
1997






| lo
My Family



THIS THESIS HAS NOT PREVIOUSLY BEEN
SUBMITTED FOR ANY DEGREE AT THIS OR AT
| ANY OTHER UNIVERSITY



'~ ACKNOWLEDGEMENTS



ACKNOWLEDGEMENTS

1 do thank Allah for all gifts given to me..

I would like to express my sincere thanks and deep gratitude to
Prof. Dr. Ahmed M. Hamad and Dr. Mohamed A.A. Gadallalt, Botany
Department, Faculty of Science, Assiut Untversity, for their supervision,
valuable guidance and encouragements.

Sincere thanks are also due to Dr.- Fawzi M. Salama, Professor of
Plant Ecology, Botany Department, Faculty of Science, Assiut University
for sharing in supervising this work.

Also I would like to express my thanks to Dr. Abd El-Aziz A.
Fayed, Professor of Plant Taxonomy, Assiut University for identification
of the aquatic plants under investigation.

Sincere thanks are also due to Prof. Dr. Farida T.El-Hissy, Head
of Botany Department, Faculty of Science, Assiut University for offering
excellent research facilities and continuous encouragement,

My thanks nre .also due to all members of Botany Department,

Faculty of Science, Assiut University for their kind help and advice.

Ali Tony Saleh



CONTENTS



Contents

I - water ANalySiS. e ccrsrrissniissnsasiiiiininnansrsesessonsssrsrasssssnses

- Temperature..........ccersvvnisna. .-
- Conductivity and total soluble salts ....ccccecrrevmeresrrroereecersnas

- Calcium and magnesium....

- Sodium and Potassitm...e...ue.... . .
- ChloridesS . ieecemnnrsnessases . ceesesvernnnonn

II- Plant AnlysiS...ccconcsnnes .
- A- Presence value of plants.........e..erses. '

B- Water soluble ions in plants..... “ . resseasssvenns _'

- Potassium and sodium ..............
- Calcium and magnesitM. v ececcennrnrssssssncosissnerans -
- Chlorides
= PhoSphates. . iimiicnimiccncnmmmanmmmenseenessersssasisnsseasanns

- Sulphates......c....
= NItrates.ooceececrernoscsrsnssssessveenssainns
- Manganese.... etssstsatsensisasasaneosaresasseste

- Copper

- Zinc

-Iron

C- Correlations between the contents of mineral elements in
aquatic plants and those found in water




D- Water- Soluble metabolites............ 85
1-Soluble ~ sugars and  hydrolysable (reserve)

carbohydrates.... 85
2- Soluble Proteins 90
3- Amino acids " " . 93
| o - Page
E- Dry matter content of plants.........ceescrennsrccrnereraransnns 99 .
DISCUSSION..c..ooeecenrreensessssssemsemssasensesnesssssssssesessssssssssasssssenns 102
SUMMARY ..uiiieerienrerncsnrnneessisesvssressasessasesseens essrsmnensnserssererens 118
REFERENCES......crrtitniiticicnisenreceresesesssnnseserasssessasessssssnes 121
APPENDIX..oovvverrsonsenrsramssnanerens crvers s a s petemmamnsans |

ARABIC SUMMARY. ....iiiiinirircrcnrctennisisissisinimmenssnmessessassssess



" INTRODUCTION



