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JI j>-t�I Js-� �I Jl:,1.JI 0� ..!.l.b Js- OJ�J ,JI.All -½-,a.II Jl.3:-J YJ�\..o 

�_rYI o� ;i,_,....._J� ½_;,?-I �1 �I� �.WI� '->� � y _,.il'--! 

( � --:.,1)--:l..o r' YJµ\..o J I) ti.All wtS:.... if /.i • JI� ._f..::A,. � .0W?IJJ 

l!.Jld· ! � ,½_rYI j>-1.,.._JI .:.,--" � ' • • )J��1 .tA( Js- J I  �fa i)s, 

�l�I ..:.>L:1J }I JLJ:-j if /. £ , .:.f- �y.L.o �UI JJ.UI 0is::..... ._.i...a.; y _;S'i 
..;.;�µ1 �J . (' q_ q_, , � �J.....;.dt r½I t:-4U.1) .:.l\..:'�1 LI)..I...A.4 �I 

� J•· •; �IJ, wet coastal formations;; ), )' �L..Jt 

'-:-'-:--! � 4..J.:, � � �J .  ( 41
.r--'�I Ub.:.11 _} W) �)1 �\;:.;�I 

�I --:.,1�1 j;.i � .� .;JIJ 4U1 ;iS' }--1 � ;i,h,.; )13 ;i...,,!J.1 �)_fa 

..;.;Ut,.JI � Jl:,\.;..o Jf --:.,� �ly ,.:...;IS' bj ;i_.,,t:,;. \..oLi � �WI �l_,11 _} 

0\5:._J1 � � ,.)' .,.xJ �,., ,J .,,r:J1 ..;.;'--!� Jr ½i�_,... 1)� Jr ½rY' 

. �I�.>) 0�\..o W� �I �I �ilJ o�l_;:11 

y-::,Wi y.-i,J _r=,W.1 _r.--A..l::.11 ½.rY1 �L)-1 Jy>,J.:.J. � �' J-1_;iJ1 rf YJ 

·?IAh.U )� 31 J� �:,5 �I --:.,L;.i\5:.ll .y �.WI �� �1 �}:�I Jl:,l.:.JJ 
J_,.l, � >WI U�J ? µ:,;,.)';-iv. �)I �L.J1 Jl:,1.JI ..!.LIJ � 01 .)l 
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½�I Jb Ll I o..iJ ,:_,.A -L; ..vJ 1 ;:;--t-.J.J JJ � �d .U � J _,bJ I __;..:;, J j;--1 _.,...JI 

t_l.,...½I '+7..L,-f �I �µ1 ..:.>W' _jJIJ �4 o _,__5:11 ��1 0�1 ;;_.,G,;, 

t_l.,...';il J-.w l.o� � �1 .!..l.lJ � o_r..Ul }J�I _;;S"i 0i �J .01.).4 f J i.?IJ 

J-:,-1 y--11 o ti� , � _y.i, J .k..Ll I t_ I� J ..:.> � J ..:.,'jj \.JI -.:.> � 1? � )-411 .hi:J 1 

.h...wl 0i W l+i!.? ���I 41_,.)-IJ 41.,.JI ..:.>WI.SJ1 JS' j_;j JJ ..S� y. \! 

LhJ..1 if)-� ..sf'tl �WI y�"JIJ '-'J.r:--Jl ..:.,\;� �1.r-J )JJ$: J-.a=-4 

0� '-'J�l ..:.>�J � 0�J ��f � � � \111, .ui ���I 

J! �I � _};, � ��1 �� . l.i � rJ-� _;;-° 4 � \.;J JI � ;.!..ll� 

. s-l_r-½1 � �1j J � � � � ,. .r- ..si �_,.)- ..w ..sf., � ..L,­

• ��I �I � LWI �lo..i..:::aJI (i) 

. s-\l I o J' r � )� � � I - , 

� o� � ..:.>�I�� open water c_�I ,.\11 Ub..o j;i 

y1.1J1 �,.,..t1 �J h-_,ill ..Sr-J jJ �)1)-1 � )� j ..:.>l.,.li:ll ..L.p 0LS:...J 

Loi . ..:.>�I ¢y � 4,!�1J µ_JI � )\f
l 

.._µj. 0LS:..oj �� JJ h-\:.l.1 

)� UWI �I� U:-_r f-Si (. 1-.pJ�I 0� 4._,.-)1 ¢.r-.f.-1 y j 
..S_;>:..;I L;\11 ..:.>�4 u}.i..o I�� l,)"'t;,:. � .,s,_,.-ll �� .ull_,,.. 

�Jr r J:-.a.A � & (.$_,.-)1 �1 ¢y J-o-"iJ <4.6.,... j '.r t. J1.r>"> 

� )� � o _r.-$' ..:.,� ;.!..ll� J , jw" \ • , _;;-° _;;S""J � C--? 0� � 

J1,Lll ���I ��I ..:.>Lil.SJ!� -½..vJI �� .iJy o )_r 

. ..s.,;i;-"JI 

. y..WI s-\ll )�l...a.o - r 
� �I �..W1 ol:,J} � )1 )�L.dl 0 J)\S' * J y _,.-)1 .h.=i if JS' � 
J.L.ii �1 �l;.}IJ o �I )��1 if � .!.\� �\S' 0JJ ,t.$-_,.,JI �1 j 
�WI �L..,:- J! ,�l.1-�I j-:,-L-JI � �i � J!.J ily j y.l.JI ¼-i� 

y.GJI ,.L.11 JJ1� J __:r-�1J �� JA,--l1 4-_,.-ll U:W1 j-:,-1>-" _};, ��I 

- "" -



�I .,\..6 Go _,.LA � ,_} �.WI :i..::JUI ).,l...all o.u JS' .r-5"\; 0i "Jj .41..,.,Jt 

� )�I Jbl.o ,.} � C-? 9 � }I .,UI � W � � t.r-5"G � 

�_I'll �I j-,-IJ-' � �IJ ..;:.,l.r-5"\J � O)J-L! 1.Uj .o) >IJ li�I 

w y.5_; J . 4-'-_,.J J UWI 4@l.o ,.} �I ..;:.,lJ\SJI ..;:.,�jy C-? if �\.:>-J 

� � �I � �  �IJ Ll:, .r----11 tty½t if ..;:.,L:.i\SJI o.U � 

;.l_p-> J ,.LA.WI 0i _f ..UL.i r-..U:-IJ . ( ' Q, Q, • , �I rG:- ) <.s-_,.JI �I 

"�j_pl o�" il _r-11 Ji�I �� 0 �Lo o.,� �I � .l:>i..J..I 

�I � l:..JJ �� 0J., U6 ,_} � ..;:.,lilJ?J ..;:.,\.i� .Y, oJI..,&, ,fJ 

cJ _,JI � 4,ii "JJ � 4..J, ..;:.,� l:..J � - �  J � f Jl:,W ;i,J _,_jAil 

. �WI if �?j t � ,.}  �.,�J ..;...,; }� � ¼,i½ 1fa Ll:> � � J..ib 

. �, J>-1_,_J .i_-_ _11 �, t'i' - '1"' 
, 4-'-_,.Jj Wt � �.LA; � -.s-!_;JI �I ..} �1 ..;:.,W\SJI 0� � 

.!JL:->½l .:.r-4 UWI t'f�� �l ..u � �?½1 � � J_s' �J 

..;:.,Lil�I .:.r-4 u pt J ��l 01.b r--31_, ½�I .UW13 0�}1J �1�1_, 

intertidal ecosystem )?IJ J.11 A.i..6.:..o � :,f ..;:.,1.:.:-,)t o.U rlJ -��I 

mud flat �I ..;:.,l.:>..L.J.1 4.J ,Ul:>-)1 ..;:.,G\SJI 4: J-:,u �IJ 

.:.r-4 _p£ 4-..i� _, �}J J .,Ill � J..;;: �1_, Jl......:JI ,.} eco.,ystem 

)�I J� coral reef ecosystem 4G:-}I �\A..:JI �., ,�l .!JI:'½! 

C.J'J 01.S'....J �_rYI .. �½1 if _p.£J ,.1.i.t_, .!..11..:-'9.l �.,Lo., C.,-� ? ;4 �., 

�I creeks ecosystem )ly'it �., ,� )�1 �_, �}JJ 

J''Y if �! �- � _,.lJl �,., :i...o_,l.ill 91.,J1_, �_rYI :l?-1 J�� 

..L.l.1 oy � �IJ )?,IJ ..L.l.1 J,bL.:.o � j-,-Wt ;ijl:>, � ecosystem 

0�1 .:.r4 .. .r- t-"° '#-J� Ji-,i., penumatophores �I �JJ� 

.,UI if t-"'J ?, ..} � _,.i:;-,J )�"JI �-4..u 1)�-;, t J..\..,;J Jl)J½1_, J,i-JI 
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-�_#I .. �'JIJ Ji)J'i1 � #J 

�JJ-?t-UI .;tl•a·,;wt �\+=JI �jJI (y) 
,½.,.-,..)1 ..:..,�I � �I � �I 91 )1 ...:.iul,.JI ( lyi if �I � Y­

...::.,1 .)� ...:.i�� Jy o->y.)' }�'11 .}J ..:.,�1 .j ._,� 4"l,.J! t1 y�I oh piJ 

_# �IJ maritime �.r-,11 ..:.:lil,.JI if �J..,J ;ijW,14 ,�1 0¥1J �u, oL:,11 

.. Lo G fa �  dutlophytes �I ..:.:Ul,.Jl O.Uj . .b....il j.>-L.JI if y _,..i\4 

�L.JI J,bL..ll 0� ;iJJ..,-.. lf'J .y..i..Jl ,.U4 .fa liJ ...:.iy-_ �lo �J ,.,..,..)1 

,1.., .._i..1u '->..i..JI ('-' J�1 ...:.iUl.,.i _:r--4) " Avicennia r _,..ill" � .J.), if j ..G 

� � y. '->.iJ1 "Sclrnnginia 0l.$.I" 1+-°J .�I �l:....t> .} �J JLcJ.-1 

,s-A J i.f"""""!.? 1 J i  "Sa Ii corn i a l.,.i) .,$.) L...i" ..r-7Y I � J . $ il> ')LJ 1 .j ? _r-l 1 

�� ) 0WJ ��..r! J-..:..o 01.Li.,JI � � � JS'YJ �I t1 yi if ti 
. ( ' °i °i • ' �I 

�1 !.U ?� li!J ,...:.iul,.JI if �.>.u! � � � J J�I J:.-:_':tj 

L� �I )Y°IJ J...11 J.b'G � � �1 �I -.;; l�IJ Jl.:>..;;,'jl j$J 

Jj �.L::! �L..., ..:.:�It. t.?'J .mangr(Jl'e s wr1111ps ..J J�1 -.;.,� �lo 

..L:>-i J3�I ..:.,�it. �J . ( ' G) ) J...11 s.UI �I s.\.o � �I Jb,UI 
� d..llJ L-,'-=1 1 0:-' J-,,J Ul:,S' �J �IJ .,r:-JI 0:-' �� �UI �1J)I 

. �� I j Jb' L:..o .j � .,,,...,i 1 j.>-I _,_JI 

..,:,,1.:.. � � � Y- �� ( Cltapman, , °i V • ) 0�Ll JJ t_y. )�J 

;ijW,J t > L:Jl.,.i �_,; i r Jiy � tfa. � ,  i � 4"w � , , J_,_,.-,:d1 

,. l�j ..r'L:>-�I pf A1•icennia �i � �J , ( �')I '+-lJ '->,f'"i tlyf i 

J3� )  A vicenniaccae ��' �I �., ( �; ' '  ) � t 'i' � 
� c_ ')Lo'}I r--5 J ...:.,� ).> .j ,:,-!1-,::.ll '},..,.j. J 3_,.-,:dl ..r'L:>-i pi ..l:>-1 <01 \.S , ( ' 

. ( " �) )  v""l;., !.>)� � J-'. 0� �� JJ ' � 
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w� � :,..lt- J!}, ,y, 4',,;.A �4"}.;,:, '-> p:. � t.�.}�1 jl)� ? � l.l"�i � 

� JJ� 01 J� i.J"�i � J , Aegiceras, Avicennia, and Acanthus : � 
G _,ill � J), ..1,.,-ts' t. ')l..o � l c.f' L..a:.oJ J:ll:) � LA ,.:r � -4 LA � J ,_};, o J.ill I 

� C. ��I ,r-5 J i:>i � J (Scltolander, Rhizop/wra , 0. '\ A ) � j:;.o � 

�I p--i, ..:.ii.it.JI ,_) ..!,.lli ,.:r ,_).;,i o ;4 � • - ' • J!AJ � JJ � A.il.il,.i JIJJi 

. glycopltytes 
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.A. marina ? _;.)I ..;:.Jl,.i � ?WI �I : ( , ) � _,J 

( ' Q,  Q, • _.,Y ')�I _ �I v-ii;) 

A. marina ? }JI ..:.,L:-J �I ;J.iJ-1 (j.JY J,-J : ( Y )  �) 

( \ 4. Q, \ � ')�I _ �I v"'j)) 
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IL-ll .. Jo-I.,_:;, � (?l_,,-al1) J J�I ..:.,vw ..,.,�1) Ji� ..:.,�jj : (, ) J_,� 

yj, .h:,.s! .h:,.s! 

UJ · ' - -/' �i �� 

�./'1 �r½ 

Y' Y' y 

' 

' �· 

' ' ' 
' ' ' 

. ( ,  q_ V ,  Chapman, ) 

'-> ..u .h:,.s! �� 

.yj,J ' I · i ( Y  �1., �1 

�� _JS' 

Rltiwphoraceae 

C V Rhizophora 

"I "I Uru1-:uiera 

" " Ceriops 

' ' Kandelia 

A vicenniaceae 

"I ' ' Avicennia 

Myrsinaceae 

A eJ.: iceras 

Meliaceae 

�·A. n .  Xylocarpus 

Comhretaceae 

' lagu ncularia 

' Conocarpus 

y y Lumnitzera 
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: < ' )  JJ� C:!\j 

yj, � � '->� � :)J.;, 

l...li .• • • _JI �i �4 Y}-J tl_,.;i �t ll...a.ill J • 

�.r°� �-"°� �4 � 

Bombacaceae 

Camptostemon 

Plu mhaginaceae 

Aegiatilis 

Palmae 

' ' Nypa 

Myrtaceae 

' ' Osbornia 

Sonneratiaceae 

Sonneratia 

Robiaceae 

' Scypltiphora 

V V f t  " "  ty$1 
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. �-'->��-u .:.,u� �, JJ..llt (..:,-) 

. ��"ii 0-° �..uJJ Jt> � J �u- )� - ' 
�1 W½-"'�1 ..::..,wj:11 J.:>-t5 JJ�1 ..::..,� �r ..::..,1...i1y.u1 ,· -_ri 

� � .f--4 ..uu 4,ii � ,�_;d1 Joly .:r ��1_,-.;J1 �� ._).;- �w <.?' 
..::..,Ul5JI r:r4 � LI, y> J.=..: �)I..UIJ �l_,::...,')11 ;.�Ip o�} 4, 0!-fa 

r:r4 _;:-$ � JJ_r:dl 4, r_} ,.f-:!u.J -)�I ��)J )I.S'.::ll '-'�)J 9-I 

�1.J-1 � � �IJ o .,?.4,llJ �I )_,..JJI '-+-4 �UIJ � }JI ..::..,U\5'..li 

4:>J -��I ..::..,Ul5JI r:r4 ¼Jl..\.;J O�JJ u}LS:::J A.,...-->l.:.4 Jl41J '-5/.llJ 

..::..,� .r.-JIJ ..:..,Lill:, .,-JIJ y\.4 .,JI !lL:'.IIJ ..::..,1.r=J--IJ ..::..,�\.4 }.IJ �WI 

4-..l:-lbJI ..::..,L:_y )IJ .:.lL..:-''./lj )JUI � ;i ; .a.·lll ..::..,W'>WIJ 01�.u,_, 

,.LJ ) )�'}I � '-:--"'IJ}IJ J_,L:jl �J )j-l>.1 � ..::..,��IJ 

� f t,_ l_,...;1 .:.,-" ..W )�'JI o.U 0\# I.U �I.:,:- JlJ . ( ' °' A V  , �If.I 

�I o� ,:r> y }Jl,!J � � �I �_,JI ..::..,wl_,)-1 if �IJ JI.J.I 

. ��}JI 

. �� �\,.U:. )� - " 

Li-::,! Lo\ki u � JJ JJ�I ..::..,� .L.3 oL),-1 t,__,..:; � ..,...,_)1 /!::-f­

�I� ALL 0!-faJ '-:--'IJ}I � H) ')J-' ..:..,WI 9 0 � 
yl..\.;JI )-'L...a.11 �JU � ( ' µ) detritus food chain 4�-' 

J I )J ! ) Ii tte r ) l;;.; r:r> j J r,d I Ll.b.:..o d �\.4 _,JI J ��I � I ..::.., \.;.j is::.u 

JI )J f r:r4 <L,.,lt. i � J , y � _,.l I ..::.., Li WI lw. mus J l,!-' J ( Ll.l,,,.;,.o .1.j, ..;; 1J y 

..:..,�I � �_r-4)1 ..;;t.,.; 0J . (Heald & Odum, /970) J3�1 

�-½ � ,�L..=Ji �I �I oli \.4� � IJJ-' ,s:_t31 � �_rYI 

� U�J )J�J t�r.., .i...::..:-- Jl)J i  o)}--" � o)� .. ...:;,I .f hl\...dl }WI 

41-?-' o.,L,o � U�JJI ..;;U\5'.JI � �J Ip ..uu �!.\.;JI  il-J...JI 

, �G-..b.J13 ul�IJ -.,..J�IJ )l>:I 4-4� humic suhstance �I� 
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..:.,Lil_,.),-IJ .!.lt..:-'9.J J (0�J)I �) ..:.,4r=-,W u\Jt.h � u _;J..l! dJ.; J 

� )��I (J�J _;Jill � �p$ ..:.,� � �IJ .S.f'"�I ��I 

:_r ½� U')I.;,;- c_ U ._?IJ J/il IA� �1.,.-o � 6,..pl;,;. ..:.,�I �.,u 

. ..:.,�IJ _;l.,..,JI rJ° tr.ill s-\11 � J-;:N �I ..:.,\...., _;-.ill 

u�..JI v\.;w, DETRITUS CONSUMERS 

' 
:;� r>"\.,) SMALL CARNIVORES 

( MINNOWS, SMALL GAME FISH. E'IC . ) 

A 
0...J' �\.J LARGE ( TOP) CARNIVORES 

( GAME FISH. Flf>H EATING BIRDS ) 
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. ..:.>�I � il)J.11 ..:.:.>W\504 � � J'° - r 
�i dl..:-i Jt)_,i � J..L.Jt..o __,..L-:,3 j J�' � � L.,t).) � { 

s-lJ-" 0.)..l.S y j o y,_j J')l.,,, U ;ij\k-1 01j_,:.;1 J.:,! J )-1 1 �L.$ IJJ9 JJUJ 

� __,..l:,S"'f �I.) � �Ip� JI cj _,11 4J.j J j o _r=;,y '-r4 ...:.,� � y. 

L_j JJ-' � J � mesh screen J_,.b.11 O.)...\.j! J\hli ub ...:.,� � 

Loy. Y • JI.,_:,- J;I.._;,;. 4-ijJ J..a.i u.W � �i Ji)JI 01 .h.:,-yj .�_,11 

..u.iJ ci yl I..U u1A-,i:> JJ IJ}J.r-) ul:,j Jl)Ji  ��J � �yl � � 

JIJJi J-liJ � � �J .(Boonruang, \ \ A t  ) y.ijJ � 

) .. :-IJ'i l  ul..il�IJ 4µ.1_, ...:.,4__,6..ill ir �..U I ...:.,l.;.i\SJI � J_,_r:Jt 

� ,:r" ...:.,4µ1 ,:r" taxon � o.L;.-J t • ;_,,,o pf J.r �f �., 

�fa Avicennia & Rhiwplwm � .y ? )-It J�i J 1J_,f �i 

:A.:-i�l ..,..��, i+,o., ,( r JJ..l:>:-) o _r=;,W1 o�L.:J.,_, J1 JJ9J j-;---iJI 

A!)pergillus, Clwanephora, Cladosporium, Curl'ularia, 
Fusarium, Nigrospora, Penicillfom, Pestalotiop . .-.is, 

(Kutltuhutlteen, 1 985) Trithode.rma, Zygo!,porium. 

J_,�, J1J_,f ,.} tannins u�t.-:.lt � �':! �,., AJ� ul,;J fa �J 

<.Sp ...:.,t.> �LS' �j ...:.,L:-i JIJJI 0i �J .L+l-'- ...:.,�p �I .).WIJ 

fa ,:r" _r.S½t <.S �I ...:.,I.> I)�)).) ,.:..JL.,.j Jt)) l.; ;i_; )w ...:.,�WI y yi 

. � I � rwJ1 �,)) .) � wWI - t 

� w�, r>GJ' ...:.,,).,.) ?L.;� JL:J1 .b.......,)1 J_,�1 ...:.,t...o_,h.;.o � 

JlJ..t � LS ,JI_?�,., o..w½1 ...:.,11.,l, JJ C � <.?' ..!.lli w� j � I  

o..U J- � _f-11 �..UI ...:.,W\.S'.JI 1, �  .L,.,8--1_, ,�_r.SJ1_, � J�I o JJ.) ,.}  

L.; � Wlr')UI J3_,..hll � � . (Natart!ian, /984) ...:.,�I 

_p.-1 JJ �')lk.;J., r'LAJI ..:.,I_$) J1_?1I � ?t.:J ,.j J_,_r:dl ..:.>� 
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..:.,L,S' / 0-" -4.wt J'>lbJ �� J! '��J �Jy..;i ..:.iljU. � � 

. �llt �I Jl...i ,.} �J.:l dlll .b..., _,II ,.} .r\,;.,JI 

s-lr-"JJ JIJJ"JI J:---'- J� ��I ..:.,4__,6.11 ��j �I_,; �  :(Y)  JJ� 

.(Kuthubutheen, 1984) JJ�I ..:.iliW ,:;.A :U .,_;JI JIJJ"JI 

y 50 .>J.&- ,.} (i'.) �lpl � .>J.&- ,_} (i'.) �1_,:11 � 

;;J �I JlJJ½l �1?,i µ J# J5'..)1 ..:..,1�1 

JIJJ½l 

'\A Fusarium ' " ''" Fusarium Avicennia 

'" " Cladosporium ' 0 , '  Penicillium a/ha 
'" . Cephalospori ' '" , "  Nigrospora 

um 
' f Corynespora ' . , '" Aspergillus 

H Pestalotiopsis '\ , '\  Trichodenna 

A Penicil l ium v,o Absidia 

i,r Curvularia 

y ,A  Pestalotiopsis 

' . .  Pestalotiopsis ',' '\ , V  Penicill ium Rhizoplwra 

A ,  Zygosporium .,, 0 ' '  Aspcrgillus mucronata 
i .  Cladosporium ' f ' "\ Pestalotiopsis 
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u.� � ---'  3r:d1 yL-:,:.i 0-" c_ 1,-J½1.., i�..ll1 __,.,·,.A.,:...::..._J y- �u, � )w1_, 
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,W� }I •\}'lplJ )1.:,y) 91J.. 1 Jb'WI ,.} J _,r,11 ..:., I�) )�i � 

�.P j �Li:-' '( • � ):; � f uJJ � w I 1, # I • I _j---?;" I � :; _r--J J 

�l..s:-' � ):; 'r' Q  JJ � J Jb-� ,.} �1_,.;i � ..:.,� J JJ_, . (McGill, 1 959) 

� I  Jly>IJ �).Gdl ,J<,l�l � f� p. J3_r:dl �j!.J .�i 4 .PJ 

�IJ �WJ '-'J_r:d l ..:.,4� JbL.-i )S'f �43..ul � � J -4� }I )_r.l) 

. Jl,Wl � �lyiJ )�½t \:J:; JLoi e ��jj �Ip 

. �j�I w�j� i.:,lWI ('Q_•woiJI ( I )  

01;:_� "-! ?u � � J! w� J _,�1 ..:.,�� �->i � 

: w3 (Clrnp111a11 . 1 970 & 19 75) 

J3..l.llJ l�j�J \.J lj-'i J71_;.-,>J �):_; 9.,.-;JI J71_,...JI �J ,.}_,-;JI �I 

�_r-lL-3 Lo)y.J Jl.;;...$'4J ..Ulj 1.:---:,..iJJ..il l.a3:> �fj 4)1..Ul j:,W4 � �I �.r--"�I 

�}½ �.,.iJI J71_,,_Jt  �) ,s-:.,.iJI �lj .0�'-:Jl y � j �IJ �\j j 

..:.,Li� r �j i A  Jlp t� ,;rJ ),Jlp�I UhJ4 �r½I J71_,....._, 

..:.,Li� � � j i '( Jlp ..L.;,-y. (Clwpnu111, 19  75) \J� �_,,.; f J _,r,11 

. ..s:JJI �4 � "'-j ' \  � y. � ,._}_,.:JI �I ._} J 3r,ll 

• �j�I �w wbU i.:,lls.H c:';=j�I (�) 
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�L:J, �, 
($-�l �I � i} J J�l ..;;\Jt.tjj 

0i �J 4-_;JI t..ih.J.I � JJ�I i.::.>� 0-4..WI 4,11 ..;;1...,1).iJI ,J4 

� cl.J.iS'J 'u-!JJ'J ,}.,-=JI r�' �I J.:,-1...i J_,.b, � ;�Yr ..;;\JWI o.U 

�J � �1 J.:,-L..> 0---4 �_,J:-1 ,..)-1, .• h ('f �) �_,it.ll � �}JI j.:,-WI 

llil Ul:dt o� ,.} mangrove rt}JI .,;J\Jy J -��I �I � l.;.i�)Y j.:,-1...i 
:� ��i 4,""y,j J! � 4,""y,j t ly� 

A vicennia marina, Rltizopltora mucronata, 
Bruguiera gymnorltiza 
�\..., � 4-,.:,\.:,,, J ,,..� )_f :.ilJ 1) ... :..-:.iJ p:.il � �:.ii )�iJ .;;I� .W J 

c:,r .I..,!� JJ (Zahran, 1980) 01_r-Aj ) . ..;;,i .UJ -u-!JJIJ ,.}.,-=JI r3":.it �I 

�_,-)I WJ u-!JJI j;,-L...JI J_,J., � JJ�I .;;Uy �Y.J ..:..i�� �1)1 

� �jJI j.:,-Wt ,J4 �_,J:-1 ,..)-1 �� JJ 'r:.il �I � �IJ ���I 

:¢..l:>..::11 4._;JI ..:..il),)14 �� ? J �� _,-jl ,j �I ,J4 ;..l�J �_;JI 

(Dickson, 1 955; Drnz, 1 956; Zahran,1 974; 
M igahid & El-sheikh, 1977; Hajrah et.al., 1980) 

� Y,-j � L...J I J1, U I � � r1 I _r>-. J.:,-L,i tJ l.i-Y. I >-}-I 1.!.lb JJ J L.,a,u 

,y, J.-:;S3 . (Chapman, 1974) u-!_,-)1 �1 Ub.:,.4 � �)I.A �f ..;;y 

�J (Zolwry, 1963) 01.,----d �J ,(Halwagi, 1973) �_,...5JI � o�p.J 
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vl)L4)'1) �J:All ?li '½,�I >½-'"'�I l!JU::i j-5' .r4 >I� ,y, J;..} ?  � � 
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� .1:ouJ..IJ � vlJ'-4)'4 �I OJ,?IJ �IJ)I o )jJ ..:.,tl:,l.;_; )U:,] ,_} clJiJ 

. 9J ..:.>WI l..iA 

,'½,.fa..ill '½,}.I 01-)-1__, ..:.>�I �LJ.. �WI �1_;..:aJI 0\.J. � ..::-..;pJ 1..$' 

. �_,l.;J ¼--'�) B � ..:.,� ?}JI ..:.,� Ji,� clli � �j 
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fa �  J� J,:- b J Jr-11 ��jj' 

. _,kl 4Uj.l � �I� ;;� {I)  

. �l_p.1 c} }I - ' 

� .:.,� 15-.r-----11 � ,._,,._,.JI � 1-..JI � ._} � U 3:: � 

f o  ,o o . '  t •  J;-6J1 � � J l''1-- 0 'l' i '  r- t ,o 'l' t  ,o r ,  ,./f 

� � or-? W �J . ( \  Q, A V  ,:: lj-3 �l_1 l) �.r- dr" O ' o Y  

JS c-" ½_p:-l �->J.b- jj-':-J � -.,.,_,.JI J J_r-ll3 J4...:JI .:.r4 �I oy 

,;-hl U J-> ;\_:..l-,.o & ) . �.> .,.._JI ½�I KW1j ¢..l>cil ½�I ..:., I },o)II .y 
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u � J ,  �WI , 4WI  , 0� , ��l ,J) , 1,bt__.,�'I , yl,r' , J}� 

) (::.f° ]--}-? L\.4 � .L:_Jl' ;i.;..L-,, �� ,_} � �I) ')?' .:.r4 
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)J->° , ��.UI )J->° , )�1 , .L,_..WI )J->° : l+-°J )p½I � .L:;..WI � 

(..rJJ_rl l) ...:..,l,._pl ::r4 .L,_..WI �LJI � � LS . �.,+) , �y5'j 

, C� ..riJ , J) ..riJ , ..r'\.l::,} ..r'iJ , 0W ..riJ , :: y .f.i ..,,.,iJ : 1+-4 J 
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. -.JJl...a:J1 - " ..... -

� J_,1,- J; W � �1 � 0.r--4 Jj y \ • • ;_,.t, �li;JJ �.r- �I 
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oJ.rJ..1 �J� .h......p t_ UiJ� 4� '( l.i..:.:;,�I o.u � t_ l..ii)lJ ,�l 

. _;:-$' � �1 J.i....,i t_ Ui )) 6...:.$, � 1-' (��IJ ���I ¼:,J.;>- � 

..s� .h......p) L..Jl )� �  �I �fa)1 W t_W)] 01:' dl.l.S" 

(.,s..L.Jt L6,.,ij � )� t Ui )� '--!� ( (�' JL&- ..s )� � J? e! � J4 
. .,s _,...:,:-')I ?�'llJ �_J,ll e:-6---'f � .,ll.1 � _}J. ul! j'll ,:/' _# J � 
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¼,JG:-�J � � )'i i ,.:A:Jts:.11 �J -.::.,1,il,..JI >1..vJ d ½I? ,.:..lb ��J 

Yj ¢� d �j f Jj ?t..11 1.U O>J�I )\.6.,o�I � 01j L..Pb- ,�\11 

. ��; � 1.£..ltt;;.i t 
J!,U J..J.1 >1-4 t UJ )) � p-Jdl 1.£..v .k..., p y1-;-- f .w 1.£ /I � ,:r J 

i:.r4 � _;::-d I 1 ..U 1.£) � I >_,..)--I � t4 fa A.I_,> J.;-' I_,..., ,:r � 
-..,.;� �� Jl , (Suda & Al-Kuwari, 1990) , '\ I\ '\  �u, JJI� 

i:.,-" �J .  ('!" JJ�) j.;--1.,_JI o..ui ¢� d t')v�I j-? j W -.::.,lb...,p 

,-Lo ( W )) 1.£..v d �W fa A.I 3> ,.c_},I_,..;, pl J-::,:_ d _r-l1 j.;--L.JI 01 ,.:.lb 

J!,Lo � �I ,.lJ )W!J � JU� A?l...a.z 1.£.Ul_, 'J?-IJ J.11 ._s5? 

j.;--1�1 o.i..b oy r--' �� JJ 1.u -��1 -.::.,�1 �1) ,:r ;i,,,_..1_, 

. 1.£/�I �I_,..., o� � )\i..o � t ')v� j-? j W ,Y4 fa N J..U 9 _r-ll 

• . L.. ii . il . -;.11 -Lu.JI · ·-: 1 1  (u) J--- i.:,- f"y,-- w.-.J .  �.)::r'- • 

. �_;.i, � �\ d1_,!.1 - ' 
Jj>.IJ .i.J.I i.S� 0;J. �I -.;..,� __;JI ,j r}JI ..;.J\,:-,i o� )j-.J � JJJ) ,.}  

uLl:,-. J o �.UIJ )�I �- d .,..;JI J�1 j.;--WI ,j.;, �l;.- intertidal 

yl.A�1 > .,..LJ..1 �1..l:;j J .o  .,.�.U1 Uk;..o JLi:-' �1} I tidal delta J...1.1 1.:;.b 

,-c_},Ll ,j.;, U J.l..ill �L.JI �I r_J\.,.JI ,.WJI t'° ?_,,.....ill ..:.>I....,.; op 

4:,)1 )L..!JI J...1.1 l....::b d -.::.,� __;JI W) o>�j d �L-..i \...S ,  A..ik.:11 oh 

. (Abdel-Razik, 1991) 

o ..f.-""..i.JIJ JY"°I ,,/j y �� - y 

4iij _,..6j 01..L..l; ?Jj( ,:r ¼,i � )�I �J.4 ,Y, ( '  '\ i Y )  �WI � _,$' � 

�1> -.::.,1y_# L';)J � �  � )Y� J?J }--ll �Jj >� 

,\$-jtll J�I � d �I> � t5" J "0� 0f-" )�I tlM ,:r 0iJ ) .. �\.)I 

W�J , �1 JJ �� J �J y? ylJ..UI � » jJ 4-5' f. .,J � 

' �1 o.u .L..;;. -.:.,Gt.ii )1 i:.,-" 4J.11 )Y � J�I I.>}.- )\.6.,o�I .k.o....J 

- t (\ -



� W' , �.f23 iJ.J-4 .# �l-.o J! 4� J#I �.J �I r.'-4 �I]-) 

• 11�
.,.., 

?' , � ?iJ o� ?i 11 � y� r.Lo �L-o_, 1.>r.f' oJ.;. J#' � 

�i uJ 1� o�.UIJ J#1 � 0i JJ ( '  0. AV) � lj �l.,d � W' 
IA� c�u, JJ>") r.U1 � J�i 0i_, ,.,...;:,8-1 �_,l1 ,.j .!.ll:"½I � :j'l.;-4 

(t �I) �1 �l}�I � � ,..L..1.1 � ly Y ,  V - • ,  l" � c_Jlj-! 

).P"'I ,_} r' J� J_rl1 �j ,_} 1
1�1 di/ c!JJ ,-.:.,�I t:77 ,:r �4 

'\ , O �L._o � �1 �1 j-> "o�.UI )Y°" � � � Y , o  Jly. 

. t-,hll __,..i) J\.i:-1 � 

� j � '-:,i l:>:-.r4 y IA_.;;, � II J __,.J I  J'} _;_:;j" � (.> .f" i � if) 

)J-=" Jri � "�\.}I �
II L..of . �I __,..1) ,.} r' � 0 �l-o ,p. 

<..-.l,L.J1 µ ui;..jl � W' JhLll �LJ C;?J -� Y , o  Jiy. o�.UI 

· __.Y ,.j J_,�I r,-J �I 

�'->�� .W4 _,-hl Jy �I ._j_pJ fa <I.ii �i !YWI J..L-..:u1 �J 

)� � ,._..j cei..ur " - t �) LP Ji c�r � � 1..l3i t )  c_.,11 
A ,.;_,--A _;.Si JJ c__,..11 � .J'. ..!:-? 0-4..L.:JI C. 4)1 -.:;1_,;J ,_1.;;f 1J.;. � ;i_;_Jf 

o..w- ,P. fa Jy �_r)I -.:;IJ�1 � r' -4}�J ... J,,Wt if y }J� el.ti! 
'->.r--° ��iJ .LJ.I '->� ,P.i � J.,.iJI &-J ·?WI � ,.j o.b-lJ 

o Jl.r � )� � j . � ' i • JI,-:,- .h.-, pl ,.j o .1-?I y J .f"' J_r-ll 

�p �l;>:-)� ' , Jj �J � �p �)� 't" O  J1y Jj _r)I ,_L,, � 

W Jy �I ,.;_,--A 9.r-ll 41--;JI �L.JI .l.A.ij .�I Jl:,L:.11 ,.j r.l,:..;;, 

4� �1,;;.;J .;,JI.> J (0 r<.i':>VI) �_r)I -.:.,w�1., Jt_,.J4 � �µ, 0 .1-}-I 

. L_,..JI ,.j � _rf� 0y.}' � o , ,  ,P. -4} 

- 0 . -



)'�)11 ..;;1,.1..,..J ,y 4� C '  Q.. AV) _,Y '-1_,.> t� ..;;l)'I} ..;;\.6....p : ('!")  JJ� 

. fa N J.J.l ($ _r--11 

($)\>. � ($.WI ilu; 

(h Pa) (OC) 

4- Q, o- \ • Y V  , ,A-n , £  

v, v± ' · "  £ , A ±  Y o , \  

V, v± , • \ ,  £ ' Y'± ' i , '  

V ,Y'± \ • • £ Y',V± , , Y' 

� I  __,.6.11 � 
(PAN, (mm) 
mm) 

'(' \ 0 Q, ,  0 " 
?y..V" \ i ,r' 

'!' f ,  f '!' A , •  

;i,._,; �}, .. . ) 

(•¼1) 

0 - \  • •  

t , Y'± , i , •  

, , V± O A , O  

i '  , ±  ' 'I" , '  

' 1A,.;;.,I 5..L;, C. ' 
(hours) 

\ AA, t • 

i i\  f ' i  

,, 1_,J,1�)? 

(OC) 

:illb.11 ..;;l)'l_;ll 

Q, , \ - £ A , Y  1-::,i.>-($_,-.d 

:($ )�I :, J?I ± ..:.,l.k..., p 
V,A± Y' A ,  i 

i , V± '(V, Y 

i , A± \ A , Y' 

�\ y .h.., I. ,.__; 

(mW/ 
sq.cm) 

Y' O A \ , O  

\ y ''I"  

($ _,-.d 

,j:,-,J 

1-::,i.> 

, �I C. 
;> �1 ($ _,-.d , .,,  . 

. (;.S }, . .J.1 -> _,.,J-1 ±) 1 ,  ,, , {i.J fa y1.,..., � Cr) .u1 ,Le t u; Jl ..} pdl --5.1..,, ..;;..,\.b..... _p 

h-}11 ($..U.I ($_r-" J.>t l.>� �i A..ib.:.11 

, , , o± o , A A  A , £ ± AA,o  i ,Y'± A,Y'- \ Y , \ ± A , , Y  -5-..,JI �WI 

• , f , ± f , O T'  'I" 'I' ,A± \ AA f ,  V± V, 'I" '!' • ,  ,± \ A f Jt.......:J1 yW1 

, , , Y± t , t V  Y A,A± Y \ Y'  A ,  Y ±  i , ,  'l"i,V± Y , o  J, _,.:J1 yW1 

f ' £ • y • •  � • y ' .  Y' • y � • );-, � Y' 

- 0 \ -





*** 





JJ�, �' 
J J��-:.U 4 � )l �l__p-l 

**** 

�w, �' 
J J� � j �IJ ;i"•JI �l_rl 

**** 

�w, �' 

? p �.r=dlJ � jJ I �l__p-l 
**** 

t!') '  �' 

;i·�.14 �� J J J� �Wl � l}�I ��jj 





J J _r-l 1 � uW � .,i 1 � Ll..Al 1 
. '1..4� (r1_.,1iJ1) 1.-!J�I wut+s � � (1) 

j->1.,_...., � �I �111 ol:,11 ,j � ul�J )�i � JJp1 ..:;.;tt_,; 

� }1....;..;.J 4� 01.i .!.il.iJ ,011, _,..JtJ c.S.U:-1 c.S)l.u 0:!Lo Wl_,.11 u�IJ )t,.._,jl 

� � j->t.,._.JI � ..:;.;tl.,JI o� � ( � J . "�)I.UI :i.,;\.,JI ..:..,\j p'..11" � 

: 15') ,i.:.,..11 ,j �� �\.; \A �  r-' ,4,..,1....,i Joly �} 

. ?-t o) .r � )� - , 
. ol:,11 �.,.v - Y 

. J7t�t 4.JJ � - r 
. c_1y�IJ c.S�I .UI c.S..l..AJ �} - £ 

Ll.b.;.o � "�lpl � �? ..:..,� ,j J_.,�1 ..:;.;1�_., )�j _y.:J C-? 

..,:JIJ�yi.ll ..:;.;l)�IJ 0-4.L.:JI "111 � .r 0-'° � F � )l_f"" I ,}J )?'J .Ut 

ou 0�1 ..:.i1)�w1 t'.J-il e:!- '4S" ,  ¼-i� � ww, �,.,11 �.; � � 

.uul.,Jt 

J! 4:,.lt- ..L:i �t J71�1 �) � \,y "�l}Jt" J3�I u\JW ..::...-j 

: 15' �Wi 4-,';)J 

. (coral reef 111angrm1e) A.:,,i� )t ylA...:Jt e'} - , 
. (sand-mud mangrove) µ!1 � }t �y.ll �t} - r 

.(peat mangrove) LJI ?'} - r 

4 _,J p)IJ l;�IJ ��r.ill ¼Jl.i..P � (?l_,;jt u\J\.,..i) J3�I ..:;.;4� � 

<.S"""-"l)�I 0-" 4)1 y..i...iJI �L.!.l y _;-J 0'° ¼Jl�l.ulJ �? ..:..,� ,j �� y. J .y, 

�u1 ,j c � � �w1 ¼J )� �1.:-- F �vw � _., . � �1 �1..u1 
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A-:JI� yl>- J_,_r:--JI ..:.,Uy t_ l_,..;i � 01..S 01., ,�lJ-' ..1;-- � '-:-'-WIJ t_ Lll 

.G-_;ill ..:.,Ge J) 0-" � ./' i..SY---4 � � • •• � spec(fic prc;(erence � 

.:.UI 4. ,.) � JJ_r-dl .;:.,ty .:./' t_l_/�1 J2A! �.uL.,:... { .u -vi .:./' � )1 �J 

L::b3 ..:.,1..,...a..4 �� �I ..:.,Ul,.:JI � � �_,ll � \.S ,J415' � '-:-'-WI 

� Lt.ii }I ;G-_,.w.l �1 �IJ.-1 ..:.,1� (IJ}�I 0� ,:i.:,l_p�I �L1� J1+½1 

..:.,� )� JJ t_JU�I j-:.5 J 4J � rl_;il � J'>b- �-1.Hj � _,L ..:.,� J:J � 

. (Ball, 1988 "a") 

L.J.. Ll 1 o W 1 � � I ..:.,UL,.J I ,.j-4 w � J J .,-,:,.:.ti ..:.,Uy � J 

0i �'i �L..., �L:..o ,.) y,.;J 01 .iJlil,.J � \l preferential lwlopftytes 

� 0i ..:.,L;L,.JI � �'l' i..S�i 4-?w 0-"J .�.WI o\JI ..:.,\.iy � _y,.;J 

Jl,L:.1I � u;t�)j!J U)Y,j �Lo ILJj ,_,J-1 o)l.r �)) ,_) �I _;,\..ii)'I 

� ?� � L..J1 )* ).1- 1 ,.) _,J.-1 o).r �)) ..6....,p � -Lv �I �WI 

. (Zahran, 1980) �p � J) Y • 
- I.=.  ( • -;. 1\) I • • • .. 1 . •. - � • ( ) • c:l.w:, i.> � J-' _, c -"" _, 91 ._, '":'-I � � 1.-:J 

..:.,L,.JI ILJ )l_r--91 J2A! y. JI _rYI o�J ,_} ? _;ll ..:.,y )1-:.;;j] 0 �Lo 1.,Jit. 

...,..;Ge JJ Ll.6.J� hydrologic system JUI ?Lh.J.l o _;;.L,.o � �\.)I o�J ,.) 

� ½il.o �IJ-° )l..l>-\-! �� �IJ LAJWI �_j-JI ..:.,� �j ..:.,� � 

�� �I Li}1J . (Adeghehin & Nwaigho, 1990) .;:.,ly�WI y. ,.}  �W 

�_,..a,JI )l.,_11 0-" �\;, � � i..S� -.?I �I �_}ll r.? ..:.,\.il,.Jl oU � 

,.) sedimentation �y1 � � '-:-::""'}I J..w _:r.l:,::,J 1h .(Wal.'\h, 1 9 74) 

� '--:--:--"' _jJ I ..:.,'j ..L11.A ..::..->-J lj U . y 1 � J _,l; J")',.;:;. 1 \,y J J r,l I � \.;.4 

, (Karim et.al. , 1 984) � � Y  - , • 0::,1 .h....,pl ,.) � '-:--i\ �_p.-1.::._;;, Uh.:..4 

,� J?I )��1 Jl.,._b,i � _r.Si _,i- A.?}1 � j ,.) �':/1 ..:.,'l'..WI �l.,p ..IJJ 

� J) J (electric conductivity) J��I � _pl J, �i � .:.lb �L.,p LS 

'--:--:--"' j JJ...M l)"l.:,ii) j . .;:.,�p>JIJ .;:_,l,j y.µ.lj ..:.,l�)�I � J (pfl) � _,.J-1 

- OA -



� � ? _rJJI .,;.,UW �,J.-1 JJ.U.-1 0i v y � ¼� J J�I ..} �j-11 

� J�I � JG4J d ... �IJ->4 .,;.,�j � 4-1yJI � ;;r 1;.l�j � '-:-} J 

tJ� �I..Li ?J �yJI � rj-4 .,;.,�_}ll � '-'"'\..:A.! �yl J..W r..s:-!-P .1---W 

. c! _,11 ..} .,;.,vWI J-0 .,;.,1J� ?IJ.,;,.;....,�.., �iJ..1 JJ.:J:-1 

L.; p c.,..l ->_,.....r �.., r:.r4 �� ?.;i1 .,;.,� ..} 4-1JJ1 0�1..o w� 
�ly. r.r: y �1 �1 jM! C,i j>-J 4i1.W1 _,.-,\.;All rj-4 � � ,)$- '-> � y. 
L_J 0-!-� � �J .Uh.JI o� '->_,?"½I 4�1 .,;.,-UtdlJ UJJ.JI .,;.,\.;.i\5:JI 

�I 1.:-'l:--.i�I ;.l.o J J�1 � j- '->.UI �IJ �I �1y. (j?-yl) �I 

.4-!�l �l_,.illJ J1�½1_, JLA }4 u�lJ �IJJ! _fall! ;;r i.>¼-> _,JI ;i.k.,.,!y. 

UJ)I 5-l�I ��1.., ,.,;.,�fa ,.,;.,IJ�) L..;JJJ! .,;.,U�I ?PJ 

.>l_,11J �yJI ,p, AhlL.JI �WI ;.I?,½! � .1.'il ;.\..o }-�J � (cyanohacteria 

.J..,?.pS ju.! LW! Wl}I _rUJ .(r' � y) 4U�I IA .r"� ill.b.4 '->?½I ��I 

ylr":All '-'J.r6JIJ Ll.b.JI o..u � �_r.->JI 4� 1-,L.;,.j tL:,; y, �t;-':°J)41 

J')U,J J1�½1.., c!l_,.ill c.;j;J � ,y, � W' . ¼--!J ..} o.UL.JI anaerobic 

. :i.;_JJI � y � ).> if � \! .1....., _,)11� ..} ? r.-l�I ;;r 1::$' )� 

L.J � nitrogenase activity .w_J.J1 .bL.w � C;:-" .I- ..Sf'i � ;;rJ 

�I J! -.,-)J L,yJ! r �! .,;.,�j-11 ._} ��I o.>UI � JJ J..,�, 

� t � Jl...-:l4J .�I JJW rhizospliere ;:!-' J,1..)1 A.ib.:..o ..} � J _;.:,JI 

. (Hicks & Silvester, 1985) �!r":All J..,_,.6.)1 d �J ;. i-*1,J .bL:..:.l1 ,� 

->y.y. l...b.,.;f nitrogen fixation �Jj---�JI �I 1-,L.:,.i .,;.,�J..,t.,O �I W�J 

. ._s}.-l �Jr.Jl � Jj ).r° 5-!� �t;.J:, if IA �l..oJ �I Jj.U:-1 

� rL.,; �l �I .,;.,U�I if -½.WI JJ_r:dl A.J.j J:,"-b i}J Jj r 
o �I 1!.LJ _,JI .,;.,U_,_};,-J Lljl�I .,;.,L;\b _r-ll l+,o WI 4-!�I .>l_rll �..s;.4-
,l#J.1>:-J �Wl )��I Jy .,;.,U;J_r.11 � � ,0.1�1 ?_;)I .,;.,LiJ);,-J 

- o °'  -



� i} � � 1 _r.:J I .;., li \1 ..,...J J . '-:--"� 015:.o '->( i} � I � ) \$ I J-.a-:1.J 
.;.,"j.J...M t:3 f- yl.WI _,..P�I .;.,l)J.) Ji_.s'J i} ��� Jw JJ.) �WI J J_r;.ll 

. �1./.laiJ 4l:,;JI )l_,11 rJ" )1.:;.;JI J.liJ ..;.,:j; 

0-4 0�J �l.,_.ill �.} i.J�L.,. LJ\t. t.+� �y.JI � � �_;!I �1y i} 

4i y 4-!j-ll � 1.: � r.--J 1.SJ I .;., li JJ. }' .f'P' J .f"'--4 J _rS' J � lJ I J-4) I 0-4 � 
)J-"'./IJ f\AJI 0_,t)I JJ (r 'I' •  - ' ") �I ..:..J. .;.,�I i} � � va,:-/�I 
� L _,.)-1 J' water logging 0u.u.l1 o .rl..li>) �1r')U1 J--L,d l .;.,� � 

o.U o�I 4._fa1 L-Jl)I c_ L-:.iJ �p,SJI 4fo. 1-,L;.; .;_,J, �J . (�I r�I 
. Jbl.:.11 

�..J.11 ½..,�I ½.j-l l )1_,..11 � �y fa �J) i} ?_;JI ...:.il,.i � J::'J 
y JWIJ run-on � )')I 04}-IJ run-r�ff �I yl:--i�1 s-\..o i} U!WIJ 

�IJ)I o.U JS �J .� �I �}I �1}�1 .:.,-0 _,.hi1 .,11 �I 0l/_)}IJ 

,�J�J <1..il..i:-,.., ,,y, �I s-1j':-� IJ .;.,l:,;JI )J� J_p- W ...:.i�J �� �)..u 

l.::b � i} �WI :i..,:,_,..JI ?\..olJ J?1 ) J� Jj �)..u '-:--"IJ) I  ¢.U � J � 

� ..UI s-\...6 4..A-J.._raJ i} �w �IJ �\..;,:llJ o�I ;fy-'./1 0-4 -½.WI � 

. �1; 

- "\ • -



4,.-.iidl )J.iJ-1 � lj� 4-!j-ll � Jj �_,...a.,JI �\..i,.ll3 )\:;.JI � : (r') � y 
( '  0. 0. '  _,..6j ')�I - �I __,.,i)) ? _;JI ..:;..iy t,_)i 

- i \ -





--' -t 

vi o l "' o 1 1
-

(• r C.· c;; 0' -� ) C.· (• � 
� � r· . \� t:. . 't. � l!... ..;:- • • � -:- � - � 

� C f - L · (' ';t -..... 
f .... ' . . . . . "' �. ',__ . l. ;:;· 
. • • C· -;? . • . 1.. G r. � (;; .. (... � 
-· � f. � vt_ ·C .f 1-.... � 1 ·t � =· '-, .� r 1-... ,t· 

(. 
';t . . . "' . � '- v- � l· . 

--= � r- \, � ·:. ·�· t. f 1.,. \ - � t.. ;:. { ; . l '[-; '-t,. V � (;; v l__c. - c_. o.L. ::; I...,. I ' 
� (.. -� �· .-; � �· � t '(> �- � � � ;;. � � C: t . )- -� 

(:.. 

l 0 'f' 'f' \.o 't._ •,L f-' .h (, ',· ·'1 '-,,: 1...,. v ·1.,. IV l,. c._, 

1---
·
" e.- �

-
___. � ._, ,. ,..... . 

·
'!:' o.L.' ::::.. ,......_ "" t r: ..,,_

. 
� 
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latitudes � _,,,JI 1, p y C;--'IJ 1.G.l..A ,..} (? }JI) 4JLo �i )�i �; 
JJ y � o J.,J,-1 � ):, �\.$) 01 J-4J , �F- r' I\ J 'tu:- � ):, 'I" • _;,,':!Lo �  
..:.>I.L.:--_,ll Ji �1 0-°J .(Duke, 1 990) :,J..t>I ¢.U [_)_;,;. J�-)�1 ¢.Ll .,_i. 
� tiy-il ..,r J\5:...::.i ¢.,U � '->� .U �)Lo �i ..:.,L,.:j taxa A_o_ ..i-11 

�)�; � �l_,ll J.l,:!1 Jj ..!.lb C:,.r.J -�_,l_r:.ill 45"_,.L, � y varieties 

u }'lJ U )� jJ ..:.>1..,-J � .;_r ½WI .J' .,,,-.11 1, p) w.:.;,:J1 �LJ1 ._1 � �I 

j-" �) � :iy.J ..;.ii_,.jl 1 ..U ¢�.WI ..;.i\...,ly,.UI ..;.i R' ..l3j -}�' �j 

�UI �Jl.S'..:.ll ..:.>l�}IJ J�j"il � _} �1 _,ll �}I _:r-l,:ll J_,�1 1 � ,_:r-l,.:;ll 

'-> JL.S:.:J I 1, \..:..JI I.U ,!J J� ,.;__j j _} � 1 j J. 1-,; :, ,=,:-J ?.J.;, _j \;;) I � � , � 

4-.?.'}_r:.ill ..;.il).,_..6;:ll -!JJ..L:>- y� JI .,� ti. �_,.11 � ._j ._;?l Jj L., y 
j� � (:! y J.,<J phenof 01:ical development 

..;.i W 1 )� jJ A-! 1-4 ,.;;,_) p. u.,.;), �) 1 f L.6.l. t .:.>i ..::; WJ � i ..u J 
J\.S � , L.i.b,;,l1 t--3'}' 0::--! o..liWI o )__,J,-1 ..::;G:-J:i J';}.::;;- 1-t- .h.,; .I- antltesis 

� � � y.-3� (photoperiod yy.-lt Jt+l l  o_;J J},) :i..:,i.,.._all o_;..ill Jfal 

.UJ . (Duke, 1990) reproductive phenoplrnse ..::;L,.JJ '-:,)1.S'..:.ll oJJ.UI '-!_1-4 

t w J! 1.Gi) Jl.S'..:.ll � ;i..p\J-1 �} _P-1 j;--1 )1 oJ.A J_,hl J�J -!J J..L:>- �} 

� J..uc �i � { LS' ,.; /?I h:-):, t w J'J 1_$'1y (i..S" y.-ll .,..._JI J..w 
�UI )u/JI :i..t.>-) Juj'jl � J..w t WJ! J-,:,.-, LS' .'-!__p �):, T A  Jy­

� 'i..s"r-'' o)_)-1 .h....,r" t w)) C:° (�I �I '-i.f)l �l}.I :,� Jl A.:� 
�i 0)1.r ..;.i�):i � .h....,_,d1 ,..} 1/.v .  Jiy Ji J�j'jl J.w w JJ -.;..L>_, 

� r-31 o )}-1 .h...., p �\.$� _,.i...aJI J! J.w1 1.u �J � -�P � J:i T () y 

. �p � ):, ' I\ if �i J! 

� .:r4 JWI Jl.=;j!J � 0::--! U-U ½' ..:.>WJ fat I.G ?i � 0-° J 

.:_,J � )1 �lJI �l_,-11 y � � _,! o /f-1 � ):, _,i � _,,,JI 1, __,h.:,:- ,..}  ..:.>l�IJ 

)u}il t,-,J.- r.:.r.o o�I J>, )WI �� � �Lo � �J ''->?' � 
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..:..>WI 1.u .:,-1 y4 � w\j-1 � _,11 ..;.,\.La.JI 0i � J-4 11 � j,j �1 �1 

·J�1' � C � 1.S..L.o .} � )' JJJ.ll � 

�i ..:..>l,.i JIJJ½ optimum growth j::,o½I �1 wi ..;.,L.,1JJ.J1 ..;., .,#! JJ J 

, (Davie, 1982) �.P � ).> T • Jr o J'.r ..:..>� J.> .k..., r4 � & (? _jll) 4JL.o 
� J.> ' '\' Jlr J! }-I � ).r � J-> J'�� 4l.$' ..;.,L,JI LU JIJJ i /- ..A.?- � 

� 0\S" 0!) (Saenger & f,.fm,erley, 198J) ; Farrant et.al. , 1986) �p 

J-AJ ,J1JJ�1 r' � u.,�G � .r � 
J
� �i �i J\.6�1 �., �fa)' 

.(Dul<e, 1990) ..:.,L,JI l.u 0l.i:-, f � �i �Lo 

. ���·��, {'-:-') 
. ..\.JJ � ?'�! - ' 

..:.,Ul,.i 0\J t_ l.11 s.l.11 ,r 5.>J� .,..J- ).>� ..:.,I� ..;:.>I.:.:-! .} �J' y � )4 

yJ� 1.SJJ�I s.L.Jl �I�! � .h.i.>dL( � J_,_,--;,:d1 

t l.11 s.Lll wf JJ L..,L.,i .!.lb C::-' y)_J . " war er conserl'ation "�} � I  

�l-4 pt. ,.:J.1.1 �J ,..:.,� �}�I �UI .:.,-� J� .k...,J .i.;\S"'J � 

s.Lll lf'L..a;;..o) ..;.,'l1J..Jt.,o J:>�J JJ .!.LH '-:-:-""' (?-/.) .� J'il ..;.,\;l,JI � 

� '-! �l JI water-logged s.ll.4 o J�' .1L., /�1 .} water-uptake 

0 � J84J , (Naidoo, 198.5) ..lil)I s-1.Jj ..L).-1 �__,..di ..;.,I� .k..., _,ll .} 

� .>I...L.o11 ..:..>b ..;.,�I � � c.L.!.4 1$..,..:aJ-1 t�IJ 0l..i::,-JI .>I..L.oJ 

c.L,.ll � .1,L_,j )! '-:-:---! ..:..>WI .,� (.)� � 0 JJ...I.! �.u,., ,<1,.;..4 .)J�I 

. s.ll.1 ?'�! � pltotmyntltesis J _,...a.)1 

y� (?riJ') �j ..:..>L,.; �i oy,.U s.\.JI ?'�! i_} .bi.,dt JY .:/) 
� M� .,Lo 0..1..?"J JSJ �'i WjJ c\::.i!) �l.) ot.)-1 ?1�J i_} o.,t.iSJI 

�u.1 .:.r4 �} J ,.i J-:,u lo?' ..;.,1,;L,J4 � Jl.114 water-use efficiency (,.:J.I� 

..;:;� J..L::ll � os.1-6.JI o� J:,l...i:;;.-11 �i ..:.,L,J1 I.U � W' . '-:-1..WI 

wi �! ...UJ .(Ba/1 & Farquhar, 1984) i>J.l.tl 4..:>:-J.> � �1 
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ul.;J .,.l=..,J ,.s--:J )1 �t J--A uWI t.u '->..u .-llt ?I..L,,,.;:,.,.,J ,.} ..k..i.,.,.-:j1 

Jj �l.b . (Ball, 1988"b") h-.,.UI i} �).WI u�l:J J), ,fa ¢_,i J..w 
µ o->4j � � �'J .J 0�1 �.,i�1J ;y;_,,..:...11 u\..i..a.l1 .._,...;� 

0-4 � 1.u 0-4 t. a·u .� .k.......,J i} h-.,.UI ..:.,� J-> t w /j u\.,JI 

U-1.A ..:.,� � �I ..:.,-4 ? .,.-.ill )�f � �I �) �I ..:.,L.i..aJI 

hypersaline 4i� c:,'>W':11 ;-:S j � o-1.!..L!t o.>1.t) vl?i "";p � �IJ-4J 

. ¼,! �1 0'° '->?�I 41.,JI t1_,.;½1 � C;f � 

. J J.r-d' Jl)J'; 9� ..:.,� - 'f 

J J�I u ,..____,·1.,J t.?-.,i )�---..ill - �I �WI J� 

�I ½�I ul)Jf ul.,..i...:, ,.} �!J eco-physiological adaptation 

4J � xerophytes �\>.-! u�I u\Jy u\...i..p 0'° �! c � h:-J-4 <l.!l..:J 

� )\.?- .lJ!JjJ ul__r.A!,J jlJJ�I Jaiu � �J ¥ cuticle :t..d .> Y.J 

->y.J .._,...;1..,,;- JJ transpiration �t ,y, �L:.11 .,llt ..w � o.r=--,JI jj 

o.L:>-J � stomata )_,.xl1 .>.U. 0i .µ, J ..LJ J . -. ll1 J._;,i..:.l '-!� �i 

�I ..:.,Wl.,.JI JIJJi � J_,_dl '->.>ull .>-LAll Jlki ..} �f � h-Wl 

� L,Jlt- JFI -> y. J ..} � � � (Waisel, I 9 72) lwlophytes 

.�1 �1 uWW4 wlJ..1 � � � J)I 0'° .h2 �1 &-,Jt 
uW jl)J I ..:.,-4 �1 � o�I �I .1JIJ)1 0� ,.;;-T .._,...;� 0-°J 

� � .U � IJ e;h--J I ILJ ,fa w.>')\J �\..;:,J �.U j-:J ..li ? � 1 

0-4 !typodermis o .,-WI J 4';1..:,:- ;i,_.i,1:, � J.....;>:-j � . .>1_,..J1 JJ/' 

))-> UJ , �IJ .,Lll � � � ,.} 1))-> � 41..o �...:..i._...,I �';1..:,:­

jj�I uW\.,J �)}. ..il l �I ..:..,LJ')WI � �  J� 

. (Walsh, 1974; w,;isel, 19 72) 

J1JJ9w .� r--'11 r-11 0'° r 1..11 � ,.} � h-.,.u, o.>'-1.j 0i �r Ai' w-­
� 1..l.Aj . . ,...JI ,_} J1.::l4J 1_;_; • ..aJ1 .,l.,JI u� ,_} .v� <.?1J 41.,.JI 
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� ?L..JI .r.JWI ;J" _;S'i h-_,ill �.)'-!.) t° J �I .,L,.)I � )Jj �L;j � 

� ? � 1  ..:.,� i:.ii_, t,.;1_,;. . (Ball et. al., 1981) ? y..) �I -4)_,lS' t')l.f 

'I" _  Y JI J..a.i Jj � �}I h-}.JJ �I ..:.>lil:-:,11 tlJ-il _;S'i ;j4 lqlJ 

. .,,.._,J I ., Lo ,.} ..I.,:-y. Lo ..:., l _,.o 

. JIJJ�I (Ji.,:. �..lil}I c_")..4�1 )}} - ,­

Jl)J�I � c_ '>1---49-J �jl}j .).,lJ .)  p. J ?  �I ..:.,L.,.J LUI ...:;Li.4.11 ;J" 

cl.J-4 � h-_,ill � _,.o <l.i� 4-.A;. ")U � JJ y) 0 ))� � J '( � h-}) 

½)tS:-:.11 .U1..l.:>-_,J 0µ �_;>-f 4:.- .:_,-.AJ . �I ..:.,yl ;J" U6! ';i'�i 

IL � JJ� c-" ? .. � w�1 �� L:a.:_i propagulcs (�_rill )-') 

� U _,.J ..:.Jlj\J �J �yj ,j-4 JJ� l  �l}I .. -Y. � � . ..:.,l:-:,11 

JJ � -lA.? �Lo !)� , vivaperou.-. (� ..:.,L,.;J) )��I ;J" ¼J4"4i 

1� 0µ1 ..:.,1).)w1 oJ..jW 915' Y.> o.J-il _,.ih.ll J,;, �).uJ1 u 0� .. 111 

t \....ij )� u }ti ,.;.r" pi A..l,. }1 o.u ,.} .,11� _r-All � JGJ �IJ �l.) 

):;J:-1 L:,,;-� ?J.U C:" J. (Clarke & Hannon, 1 9 70) .i...=--_,ill L,-).) 

� � ,�yJ �l_,.o Ji_.$� ..:.,..1.tt;;...,J J.i ..:.,().)WI �..:u 0p.; �'>\)1 

� �WI 6-!..;JI � � �., o).)1 ..,l'yd Jw �., �.r' ��I 

. ('i .i...=--}) � � ¢ r-01 J..;--1.) 4,i p.; L� �I JJ�I � )J.U,- (j.r" 

.,;;L___.,i).)J ,�� �J '�)..i.,.1.1 �..U1 � __;JI ..:.,l..,i).) W°I .ti_; I..U 

4i4-41 i:.r>- u)� ..W.J �i ..:.,L,_; o)� ,.} �I ..:.>l,.;�1 ..bW 01 ¼JWJ 

� 4Jyl J� �.) ,.} p,:5' � r'--! (Parmmentcr et.al. , 1984) 

1::--$' .W-- J! � ,.:,_JJ � �  �\JI J
_,_r-W1 .:.,..._J. � 

. (Farrant ct. al. , 198.5) 
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. ..:;.,L,JI ..;,.j. �I � _,all )\.: ..:;.,�JJ � s.-4 : ( i )  � y 
C '  Q, \ '  fa 'J.f-1) 
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'1.Jl::>- Jl_,l,fJ � p �.r=dlJ 4:-? j-11 ��I 
. {ul_;..l�J _;J�) ,. _J,4lJ �lS::i..!I ul..1.> �1 �I.J> (i) 

JJ�I ..;;;Wl.:,i t_lJ.ii J..;.-� ":}...J;.1 (?}JI) 4J'-' �i .:Jy 0p .:.,.-0 � )4 

.j>' )� t.P' 1.1A J1;: 0i �J ?½1 �)�i � 41� ifJ IAIJJ..l! ..:.,\_,j� o_j:411 

J .U 4-..? )>- ..:., U.., .s i J ¼,1:, J W J:) J o J..i.:J I J y o r:J I 4ili-4 � ,./' J IA, )�c..!i i 

..:.,�?'J o � ..:.,I_#- :) ?: J ..:.,l_;J f .U9 l!.1)� c:° J . 4,! �I ..:.,\_,j�I ..:., J.i..:,. � 

J>"I.UI � _}JI L.ly,4 � � . � JI;: )_I. � o �I o �I r.} �j )J..l! t_} 

½I� � �IJ ..:.,l_;:-Ju ..:., J-L>- JJ.i.,ll r.} 4":A:,;JJ ultra-structure J,:i.lll 

..:.,�1 .:.,-?.p-J ,..,J .11-.:.iJ , mitocondria ..:.,IJ..ufi' _;;JI � j r.} �I 

JJ--#J , cell divisions � ½# ..:.,LAL....iij ..:.,_,.i..:,. J ,  polysomes UJ.u1 

i4 �1 JJ.i.,l1 j-) ..:.,� � � r.} if J , vacuoles �":A:,;J.l ½� ..:.,I� 

�lJI JJ.i.,ll 6..1� ._} �i �I o.U ..:., J.i..:,. � LS' . .:J��I � .11...:..i 

�I .h_..J � I� c..J_,11 � o� �J �)� � J�½I If � �I 

. (Farrant et. al., 1 986) 
1)_,J ?� � � �)�j � ..h,L_j �I JJ.i.,ll WI L.1).U4 �\.::JI If 

.1� �1.UI � j � .::....;,- ( A , V � y )  �I ..:.,y�I � �� 
4'jj..1 � ½W) J4 � �'jj..1 ..:.,1� J-p-J � tJ-w0 '->.# ?1-.jj! 

'-:'-? j ,..,J organisation �' '->Y--" t l.,jj)) cl.I� �L.4./. � ,  ( 0-4.u:-1 

..:.,I�� I 1, u..; � L.,:- J! (___.--d I � J.+--.;:}) ..:.,I y.U F _;;JI ..:.,� 

,._,J �_,..aJ1 .,L:.,Jl � 1� J,l:,:JI s.\...:,.JI � ¼Jl_p-J �l�J t!_r-Jl plastids 

j-.:..o � Ll� ,._,J -s.r--'ll ..:.,�I Ju :)Y:J �� Jj . s.l�I ..:.,\..iUII 

Jj Ld).UI ou _;::-:;.JJ . (Farrant et. al., 1 985) ,.}.-?: ?�iJ ..:.,Lo_,....,Jr,11 
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f 

...> 

(�"-1.1,l) ��I �I W J� W' ?�I )J� _NI ..:.iy)'I .al� : (Y) a;.,} 

(Abdel-Razik, o,�,.)) ..:.iL.,.i?t) U.,..")U1 �.,--JI ..:.,1_,...bj-1., 

. 1 990) 
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14 � ,  ?4' �) .:r4 j--S'i �jwil JJ..i.,Jf C-i_;.-::,r.i '�l 4')\J-1 ?L....ljl � J3y 

4-...? 9)":Ju.fe-' :i l.r4 J.r"":i J-=!� , �i j-i�-.;_, �.P_rll ,_} �)l..,a.,JI ..:.if�I 

0-1' ,. \....:..JI J ... iio , .;;I JJ...i ft' µ.1 � �IJ � I '-> y--1' � W" , � l:i 

91..,.,J ...:.i� Jl �1....,l �I?- ,.} 4')1J-1 ?L...AjJ � .r4 0i .J.', J..l: t.: . ..:.i1�;}..,J1 

• � }I o.U � .s..,;..o JJ..i.,JI  .t.i_�Lo �I;,:- Jj ,.1..l.1 ,y 

� J 4,Jl.:-i! ...:ii� .;;i..l..! �IJ ,4.:,:,WI L.:--:--Ji ...:.iy J3� .,;i � .UJ 

:i � .�'}JI ..:.ii#! � � � � .4aj ,.¼J�i ,>- :U � �!;Lo 

� y .h....., _,ll � ¼,b jA--.J J )��I .:_,-;. A..!}1.S:-JI ..;.il..w,-_,ll ou Jl...,a..i.ij 

4J i..)-1 4*S" J! o:i\...o LlW,!J .;;1J>W1 4� _,....i_, ...:.il.:,i)U U:-'}J1 �'#' 
� .;;"j..L.Jv �Lo o:i�_, . U_,.,. '->?�I �I J-ol_JAll3 L-7 fol �J� 

�� � �I .h....., _,ll � l..,-,-_,ill � ):i o:i�) � � ?u: � ..:.il):i\.,Jl 

�I �L-11 � � �_,ill p-SW � �_,-lo J-i�I ..b...., _,ll ,_} u- � 

(..:.iW �I 0j.,.J1 J! � Jl)J�I 4,:,--l-4 � C-?") J1)_i:i11 �� . 
0-" 41...)i_, L.i,1.;,,, (Burchett et. al.,1984; Clouglt, 1984; Naidoo, 1987) 

��I .l,L.;.;J ..:.iL,Jl JiJJf e:k-i .;;I?-� t� �.1 J..ut.4 .1,L,J)J J_,_,.11 

. (Kriedemann, 1986) assimilatory tissue �. 4-)_'"q-1 1  

JJ..l..! �ts' � � J...$-"i �' t1.,.}11 0-1' ?.rtl' ..:.iul;..i JJ-4 .w_, 
'->�') � � o�� ..:.il.:-i1' � i-l:,;l \ti� � l;!J 1.5·?�. 11 ..:.iu1.,J1 

. (Farrant et. al., 1985) J�l i.Jj}I JI �� %, \ .  - , v .  JIF \J �UI 

¼,b JA--" � 4-!}, )1 )..L.Ao ,:.r �� _,; j� � � ,.111 J.ii¼ � Jld�_, 

� 0�) .�� ,_} � )t �I � '->.UIJ �_,.)-- C;!,;-JI, �.ill ,_} )��I ,y 

oy.� ,_fa, l.,J� '->� �IJ , �_;JI ..:.i\.i o,) 0i l,q$' . � �\.) i:.,.o JS� JJ..i.,JI. �. 

:i � 4:.P �LG i.)� ,r-J '->.UI �� ol.bM ,./'J ��' ��I ,if' J-..a..W ,o..L:>-IJ 

..:.i41.l,J W.J .;;U..., k �I oJ..iJI ,Y- J-A,4J ,  �; J,fi � .k...i_,3 �� 

- V t  -
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� � uJ.} � JJ4' 0-' ..:.,tJ,)L,..U � �i i:.ii ..:.,1...,1J.u1 �i �.., 

(Connor, 1969) �I s-u � c_':>W':il J,=5 j 0-' 1/.". � � _,.i.. ..:.,�r-° 

� < ..:.,IJ.)W! � �J � IJ'J .(Clarke & Hannon, 1970; Ball,1981) 

� , ..:.,Li.WI � J!.lill 0J_IJI ,:r ¼,il.)1..uJ � ll.i:......o � � i_?I � }I 

_rY I s-1..o � _,_L. i.S y:-o ,:r 1/. 'I' Q - ' • 1J.:-! l..o � rJ � _,ll I ..:.,� ),) ij-4 j:..o'l I i.S..U I 

L.:,,,-li 0-'J .(Burchett et. al., 1984; Naidoo, 1987) (Ball, 1988"a&b'� 

� )�'}I r,J � 'JJ..Wt ,_} o.)y._,11 op$JI c_'.>\-o'll � i:.,i � A:J� 1.>f'j 

y, 0 � ..U ..:.,tJ,)L,..ll c_ L:liJ JJ41 o..U �1 JI.lilt 0J_IJIJ ,�I h.., yl 
y.l.All s-Lll 0-' �,.,.., � � j.o � �I ij-4 ..:.,\JWI o.u .:.f..;.. i.S.UI J--ot-ll 

�1 f�i � � � �_,-c JW-J � J Wit C-.)\S" 01., ,o.)..u! o}..i!J 

. ..:.,t� JJ 
. ft �I u4,j JJ.J.?- (.,>')l_j> ( y) 

y t_� �1 4.,_bll �1 JJ..lJ:.I � y\S: � ? _}JI )�j ¥ 
4..;y,$-�'1 o�� � r__? � ,tp._,11 �yl .j�i .j� .>J.U-1 ij-4 .)i�i 

...:,..,�, ..:.,ul:,i �J .i.S.,J-1 �..,'1� u.)t..u)' �1 .>J.U-1 i:.,,o op$' 
..:.,\..:.i \.+4J s-UI &- .jJ-9 �j Jj JL-,i iJ° O)J.l?:- � t_f' ; .:.t:f'f' Jj \..o� 

�.., t__,.j'l1 0-' L:l� JL-,i J! �i .:.r.o o)..,.G:- � ?1 t.f'J ( cr_;lt) �i 
.l.>}Jj!.) ..:.,\.,) 

� J t_J..U-1 jL-,i ,:,,--0 �j U.)I�� ? __,...ul ..:.,y .>J.l?:- .)i�J ?l.h.; �J 

� c? � (..:.,w, � �1...,') 1 �..,.., ).,-Ji U)1 J�'l �.rl' -sy-P 

L.,.,,� L...lJ,) ..:.,L:,d �J �'1 � � L,.,� y f �).l?:" ..:.,i,)l�J 

y..p ./VJ J_?-1 ..:.,� yi s-U-i ..:.,tjwJI J,)L.,.i � �L-.; (fenticels ..:.,��) 

4_ A.··JI )J.i.J-1 r--'J ..:.,1.)1..L..::.4)'1 oLJ � J--lb.i u\,' 1.i.....e J , 1.S _,J-1 s-lw 

J-,v JJ..U-1 oLJ J . (JJenumatophores �J.U-1 j.Jt_,;-1) respiratory roots 

(!.>J � '-:--"IJ}I � ,_} �L.J_, � ,_} s-\ll AS" r J�J � �i 
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½_,>. ...:..·L
.,
ly ·� � (�.,..VI ..:.>W) �I );W � F :  ( q_ )  � _,J 

t Q, Q, '  � •)}·�1  - t-,hl' ..r'i)) �.I.:>- ..::.>')�4 4-=-:-i �J 

- Vi -



� 4A...,,,lyl 1..:--'IJ)I o.u �J . (°' � y) ..:.,L,..j1 JJ-?" �yl � y � 

� u)J� � �IJ u _#I )_r½IJ ..:.,ly.ill 0-4 -4..uJ4 ..J_,pJI ..:.,� 

. ).}-IJ .UI s-1..o �.,..a; 
4� 0--" � � .:> y.-y. � _;ll ..:.,y )J.U:,. �I.UI � yl  � .!,.l.J..iS' 

0--" �l.-:.11 �I o-=>4) o_r-$' �i ..,� .J--AJ (aerencltyma) 4il__,..!I �l}I 

� � 41)-'� ..J_,_,..1 J �_,;JI ..:.,�J ,_) � �I JJ� �J½I 

J' .,-KJ � §' � 4il__,..!I JJ.U:-1 o� !) rJ . (Tomlinson, 1 986) � ..,½1 

0--1' �� � J�I ..:.,WJ � 11 <J_}.-1 ..:., Ip J')I._:,;. J-'�I � i.;�I dJtll 

' •  • • • ,j� � r- ..:.,� s-1__,..!I J"jl_;,;; �J½I Jl.;.;:.;J 0i_, �I_,,;. �J½1 

4¼-- � o )J� � � r _;51 ..:.,w ,.} Alw U:,....,.., o� .w.., . s-U1 ,.} c )L.;.;:.;J o ..r° 

1..u_, .(Curran, 1 985) oJJ� � t� 0-" '/.v .  y -4} 4it)" �1.1-

0--" ..:.,I_J--Q-1 � .h._.., J � �1 0--" �lil..JI c� )J� fa .j-" � )4 A.ii � 

� .H ... ,J .. 1 � � )J..i..>.I o.u ..__;i;U; J ru:J 0i "jJ 4ilr"t J J? J y )t 

. 4ilr'l '-'-'? ,.) � �i y-,-=> 4i'r ._;..,? 
. f1J,All "5�1 �1 LJOl_j,> (�) 

t 1....i.i)! � evergreen o�I WI.:> ..:., liW 4}.o �1 ..:.,1�_, )-:•, .. �i 

<�I 4-!..J.1..J �lJ..l 4-!_F-O 0faJ �l.6 ..:.,L..Jt ,jl)JiJ ·)1;:,oi t - ' �\..o �i 

� � i.;-=>u )t 0 .,...UI Ji J:-' � i.; _,_lAJI �I � Jb _r'2-'""I 0 y ..:., I� 

s-lfa )LI j1 ..:.,WJ J .�-llt 9 _,...aJI ..:.,lr.-=JI y -4..uJI � � i.;lliJ �I 

� <.!:...-?- . c , · �Y) t-'.rU' �_, J1)__,½1 .1�1 � ..:.,i)t ,.j � o� 
or)'., -Y� ..:.,1).J-i LJ� ..:.,1$.� ,.} utJ..1 ..,r ��, J�½, ..:.,b i�.:,½1 

:i....:_,.,.Ji w� .!.Ll..iS' ,� '-"'� L-3- �  � oiy.!_, � d-�i v"lS" ..:.,b 

. 5�� Jl),i �) ..:.,I� J 4l�!J �I o .J� �_pl 

6-.a.:y. 4-:..o � ..:., 1� �} 0-" � J ,�..L..,I �} � or )t i.; � J 

0--" U �J � � o _r-$' � o � ,., . J � J )'� � I J , 0� ,.., 

- VY -



�,� ¢�I )� �.., o..w.-1.., o)� o.r,0'-!.., -�Jl.)J .r--'"'JJ �Gi:-
.(Batanouny, 1981) 

�\ � ,.j ?,}JI -.:.,1.,.J ��) f �I )��I J_;l:,f � .W ?� �J 

Jly JJ ¢.)� j.-.a.J � .o..i..:-..:JI 4._,.-.ll -.:.,1)�11 4.1_,.) ..} -!.lJ�J )\;.ol 41,; JIJ>° 

�1 �y h->1-4 � ):J -.:.,_,L.i;;; � .:r-�I �J _,hj 4-IJ.) � t W))i1 1..i.A J.,a.j 

- r, £ �":!� .1-�1.., ..,w if JS' ..}  J_,y.d1 ..:;� � ..} �_,.11 .u1 �wr 
. h..._pl � 1/. t ,r' 

- VA -



� :U _,.J- )WI .h....:,.� ·? _}JI ..:.,1.,J '-> �I (� ?WI pl : ( ' , ) � _,l 

C '  Q, Q, ' � <)}-1) �\J;-1 tJ.,.iJI 

- VQ, -





fa � J--4 J J� I �ul:,; ��jy 
li.ll.JI ·;. 11 �j ww. - (1) . ,. J-' .) . -J� 

�j_pl 0-4 j-:-..! � � p.-J J J�I 0l...,!� � �1_,ll �1_,hlt 0-" 

J1,w � � ¼Jl�J IA)�� UWt t_l.,_;9J distribution pattern 

1.u wi J.l...,.,_.J . (Semeniuk & Wurm, 1987) s-J:,1.r-=JI � �1,:;;..o ��J� 

.wt s.W_ �1 �..uJ �)fa ..S� ?� � .h...,.J__,.. c-!.>.PI .:_rA �I 

)?-'J ..Lll -.=; L.w,  � y J .�l__,ll J�� � o )J-4 ..s.U1_, (Macnae, 1 968) 

_;-ly �, �_,Jt j--ot_,-.!1 0-" u-� J')I_;,;. u.;::-7G d �1_,J1 i1W1 �w:i, � 

,:_,JJ .__,.a.,;Jt., A...P\j.-1 �I )�LA11 h-1,;J � 3i .,....JI � _r>Y y 31 _r>Y � 

,A..:>-1:11 ½I.WI .r-"\ .. ;.-J I � J � J , �\Jt., �Y' � A.:>-)� � j.Al_,-.11 ¢,1A 

. �_jJI ,_} J �I � s.UI h-_,lo A.:>-)� J 

JWI s.L-5'.JI ;j-J..µ � (4)-.o �1) ? _rill 0\;l,.J �ldl -.=;li...,a.lt ,.f J 

j-:>:J . (Wells, 1982) ��I J:>"l_r-JI � ).?"IJ ..i.J.l A.:,iUI 1.>)�I Jfa � 

intertidal basin )?'J .Lit 0::-! .._J> �i _} µII -.=.iy y1 � _} 0LJ1 th 

o�4j � ?  _rill )�i rW � ,;; �.UI Jlc-' wl_,l ! ..Lll t::b .._il,;. o� y. y. �I 

� . (A hdel-Razik, 1991) ..L11 u� �) o�4j JUt.,3 4,! � y1 A.,-.-J 

A..ib.J.I ¢b ,_} 4l>-Lll 0� JUI �w:i1 � W .r- �l.o�I ¢� _,� �IJ.-:j 

. (Ahdel-Razil, & Ismail, 1990) 

� U_,..1., �I � �  ?_,.........iJI ..::.>L,.; o.,� � L-..,IJ� ,_} 

(...:.>WI �l�i ...::.>l:-S) abundance o))I � )� __,..w f (Alulel-Razik, 1991) 

� 4,.op L.,y age-class distribution ub:Jt .,.....Jt ?Wi ,,} �,}�t C:-.>YJ 

, o �.u, � J J�I � � line tron.,·ects 4 fa &w �} �1..l.::.4J 
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_µ AJJ� ,_; ?_;i1 ..:.>\.,.i � �,)� �r ;u., )i.:,;. :  <Y'> F 
. (A bdel-Razik, 1 9 9 1 )  

I> a 0-0 
:, 



..:.,1)�w1 u\;S"J C"? ' • •  ;��> ��1J ci'.) �1 �)� c.r\J �6 : < t )  JJ� 

�,.,.. e}r Jl � ,4fa &w �} Jfa ,P, ?}J 1 ..:.,w 0� ,.; er rl�}) 

.fa A..IJ..l.! o�.lJI � ,  (Y) �I .,U �ly _?-IJ ( I )  �\.).l 

.(Abdel-Rnzik, 199 1 )  

�l';S' �1 �1;_,(J1 � � ;;j\£.l1 j-4) j-4) 

..:.,1)�4 41,S'.J I �l )'� .6.....,3 p-$ e}}I F' 
• ' £ :)  ._ ' .  'I' t '  • � '  '\ "\ , •  \ 'I' ,  t I 
T' , A •  \ � . " £ V '  ., \ '1. ,  'I' A , £  T • , ' y 

• ' t  � A, 'I' :)  'l'A,A '\' , ,  V , '\ ' ._ '  'I' ll 

'I'' ._ ' H , A  n,r I V , '\  ' •  , •  l'I ,'\  y 

I , V ,  \ '\, \ £ £ , £  '1' '1' , ,  ' ' .  '\ I ,  , A  Ill 

• ,VA I A , V  T'°- , '1' I t , • ' y ' .  ' T'' 'I' y 

I ,  VY ' A � •  :) '\ , '\ T' A '  • I 'I' , •  '1. , '\ JV 

y j . 0 Y f , '\  f :) '  'I' 'I' V '  '\ A , £  °'· 'I' y 

- A'f -



&u.o �) Jfa Js- e .,..u, ..:.iw � �1y ..} �.r-U :i.;�1 ..:.il.i..4l1 : (0)  J..,� 
o�.UI � <(Y) �I -'\l �ly ?'J (I) �� �ly ejy JJ � ,A.,:Jfa 

.(Abdel-Razik , 1991)  _,,hl �..,� 

..:.,U J'.,f..,,. .:..,�.,! rY-r-'-' r ,,_JI$' r .,.,...u Y- ,_k...,,pl �)' .r') r') 

,.)15:..,ll., 1,.)15:..,.U.., �Jl5:..,U.., I ,.)15:..,.U.., ,J..S:...,U, ..,...,,s:i, ,.j-,,;J;.Y' �yl ..b.'il I Ji I _;J :,; J :,,l :,,l /  (""I;� 
\.: 

r,,r I •  y'  \ \ "" · \ f • ' f  \ \ ,A '\ \ ' y  V , A -'  I 
I ,VY I \  i .  f ._ i ,A f I ,  V I • ,'\ "" , i A , • • y 

\ ,  Y V  I •  Y , r  \ . ..  ' .  1" '\ , V  I Y ,  f '\ . , r  A,T t TT 

r, . ._ 1 1 , , r  ' "., .  \ f \ ' '\ \ • ' £  _, £ , I  V,/1/1 y 
1 1 ,·I \  \ /I \ • ., \ • ' .  i ' • i ' i ' " · '  v , , .  V , :J  • III 

' • • /I'\ I A'\,V \ • II ,  I .. .. , ., ' "  ·' , ... y V , ., Y  y 

\ , V Y  I 1"V, f VY,  I /1/1,,. I " · '  '\V, I V, f I JV 
11,,.' I r  A , \  .. . ' .. 11 c r  \ ,. . ., '\ y • ., v,.,. ,,_; 
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f .u.., .  er �) c::,!_,11 J-41_,;- � �.u1 u�l.,.:l1.., '-!.;JI J-41.r. �J.b u�.., 

y�'-}1 j--AlyJIJ ul.,JI if r--Jt o � .)l}'i1J ulJ.)WI u�.:,y J.:-! �¼JI -4� 

. �_,11 1.U r_s' �_,1 o_r-JI 4�'i1 ;J,J 

.)1�'-}1 .)l�i C-? 0-°) o � _,JI � J.) J'�! LIJ.1.ll o.u 0-4 �J .u J 

�_,1'--! J'J'-11 � 0-4 �}1 u�,:--11 � (�.;J1 .:.,-4 � �, �w,.., 
uLiy.H,I '->� 0-°J � .,.UI if � �  u _;,j. �,.., higher elevations 

L ).il4 o � I  0-° � I  r--JI � � .)1}�1 if _pS'i � .) y. J C! �} ..} 

W" . lower elevations � .,.u J'} if \&.L.ii J! j.!'il u�y:-11 � O.) y.-_,11 � 

� t9_,l'-! uW1 IL r:r-" r--JI o.t-i'-P .)1}�1 .)l�i 1'1.,JJJ ?� LIJ.1.ll uA:>1 

ul).)l_)i .)�J )�'-JI � � �� .)Y.-J ?�) o__,Lu �I ?'-JI )�'-11 0� 

u1J.)W1 .)l�i J.tlp � .  (?'-J1 J�'-J1 if �)� ,y, fall � � �  �1 

� LS' ,c::,!_,11 � J'J'il � .:.:-4 �I .,;:.,�_;:-JI � 0µ1 .)l}'ilJ 

s-Lo '-> y.-.;i t_ L.,ij /j �.)'-JI .k.J..1 � �IJ JL.ll J' }-I o�� � o � .)I�� 

� �IJ �I '->Pl l.u � �_,ill A.:--i t L.,ij)! r:r-" � )4 I.U ')):-1 

Ji,U:::,,�J '? .r---'u .,_.IIJ ? _r---JQI � yl.iA!I _r'bll if _pS'i J..ij .) y.-y. �yu 

C:-4 (.Ir- 0i � J\.::J4J �_,wWI .,;:.,�}:-4 �f �J�I if ..r.5'i )� �} 

. ( O  , £ JJ�) t9 _,11 if W; }I Jl,l.11..} ..;.,�1,o � J..1.1 s-lo 

C$W ..ij tide-cycles )?IJ ..UI � .,;:.,l)J.) 0i ¼WI L1y.1.l1 if �! 

� j � � pSG � � � microtopograplty � � aj.1.l l 91.J-_r-1JI � 
,.,;:.,1).)WI :r4 �\::.i �J Uh.JI ..} population structure '-'J_r:dl o� 

� � y. c::,! _,11 � Lil.,;- (.r--JI ?Wi) �_raJI .,;:.,y" .;JI _,,5i 0i J"�J �jJ 

, intermediate elel'fltions t--9 _,11 J'} ·� if t L.ii )�I :i.L...., p .,;:.,��I 

lSµI J l.$�1 �I ?L.Jj � �\.,JI .)l�'il 0-° �J'---.:..o .)I.U.1 � Y.-J � 
.:.:-4 L....J-1 J..,.r1:i,11 �L...i w-

-(� � 0�1 t� if /.rv Jiy-) 

..Ll.1 s-LJ:. ;iJ �l .,;:.,l)�l..,.l! '-F _,l �l _ �I �1 ...,_;� JJ 4l.iA!I _r'bll  

- AO -



. - -- -- - --

� �1_,ll _;::.sw1 .:r4 � )1 � J . j Jpl o..i..b J � _,; �15:..J ,.) .)),-1.., 

��1 ..:..,1.>.)� _,_iJ �jj Jt; �}I ,.) ahiotic environment L._),-1 � 

.) ..,..u-1 J� � .).J..._j. �I � ..:..,l.).)L.,JI o.U � _,l .,JI ..:..,Li..aJI wi ':i! 

�l.d.1 o �1 o.:U � 3..L./_�I .)l_;J�I JL..::...::.:i"j ecological niche o..L./,.i.k-1 

. (Ahdel-Razik, 1 991) 

,:,,,-o o�.U1 � � '-!y1 � y, ?}J' )�i t w.>J k..ip (3,.J 1� 

) G:< ... :}:i I o.U l.S � I t_� 1 )..Wi .la...... p � � r Y • • J fa J _,:>- fa 
� ,:,,,-o 1/. t .  - r .  Ji.,_,.. J.;i; __,:J1_.,) 0�1 .,1j9J r:-" r . .  - , r .  J.:-!Lo 

�� )�1 .k.....pj ;!.ll.> .:.,,o .,, ... a.M 0� � , ( 4.ildl o.:U ,.) ?�I 

,r 1/.'I" , - ' "  JIJ-? j.;.;: �1J) �I ;i.,k_.,_,dl .)lj9J rY o  - t • ._s�I 

�u �I ui£.!1 � � ' 1/. r O JI_,:-- if )9J 4\.,JI 4bdl �., . (�I 

..:..,1).)Wf ul:S' j--.aJJ . � )� j,;,.l.-J1 .:.,,o r::,� r , . .  � i., _,J i .  - r o 

..t.;,- J! � � __,:JIJ 'I::� y , , , 1.1l5:J I.)} 'I" A •  - t o  � c_Jl_}J � Jj 

JJ->.'IJ .WI ..:..,�y U' ?- :J)U <::-? IJ"" t-')1 �J 4JJW1 j� .• ):il .)� .)'� 

.(Ahdel-Razik, 1990) 

�1-..H �I yi., j) � }JI ...:;l.,.i � )\...:..:;.i] �� _.} ._s---) }I ..,_..,_JI C:, .I-

� 0.) p. _,11 � :i.) JW4 L! _# ,_} j_;,. _,ill ;i..,.-; t W )]) 4-!}I � JJ .u �1)1 

� 4,! Jj->.'IJ .U1 oy � r hl\i __,:Jl3 , 4-J, Y,. � �I )�f J �_j-ll 

..:. 1 1 � . ._;, :,,...;;.:J ,.-')vi r';; ) < .. I e:. � � ,Il l  ·,_A l"i L....; � - ._,. 1.:.- .._ ""' r- � - . r "" v- . 
i_i o.,.�1 )�90 �1 rl.1Ll1 � � .(Ahdel-Razik & Ismail, 1990) 

�1) � .>J->.'I ,.:.A_,.-y ,.Gi �I >u ,:r .r.-$' "r- J.!._rAJ J! �_;11 1h 

ir -4Y- U �I 0--4 1-L:>- �} t_UI i.?>�I >UI '->� � � __,J1__, . �1 

l .,;..i_, > ...l}I )�[ :.ti 0 · < • . ·· t1 ..:. 11 � ;i_;,._;;;, I .....£  j_;,. J.11 L....; i...r- \� \ �J � � - ' - J- ../ . 
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Jui J! "'i.J-P J ..:.:\..,.Jr ..:.:1).)'-! 4i� � � ._?IJ J.r>.'J ..u1 ..:.:� J-:A.,;­
. (Y , i JJ...l-':') �1 if �1.) 

. f' ..,J>Jt u� ul_;.l� u�j,=i (�) 

0�1 �� p-i, J�i 0-4 ..:.:1,.1....S" __,..w �? ;-i)r -=..:L,.i t:jJY � 

UJ-' J-_.(;_, ���I 4-JIJ.)\., � -=--,.;; ..!:.-? , (openforests �p -=..:l.i�) 

� ¼JJ) �\...:.di op$JI )��1 J � �pl j1,\.J.I,.} �}J _,.51 � 
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r._} )� j)11 � .r .. ..W �I �� )1 �l}.I ) #  : antltesis J� /�I �I� - , y 

• ...:..,L,..:JI 

.. � �IJ ...:..,\t,i} � )..i;-I aj) �� : aerencltyma 41.JA �1.r- - , r' 

.s-ll4 � �� �I ...:..,IJL,..:.l1 r._} op.,_ � jJ s-1_,.!4 

�l.b JJ 4-4..,J. J � _,..;di �lb.JI '-'""L.,a;...J : photo.,ynthesis J .,_:p .. � - , t 

.41)-4Ty...f �ly JJ 0y.fa1 �i �u· i.,k_;-i r..} ?� 4� 

,P, '-5 .,� J :YWI �')J..1 r._} � j �.# ;;,.;� : plastids ..;;.,I�':>\! - , o 
.J _,..;di S,WI 4.:,.W- r._} ¼--� :V fa t_ 4i 

� )yJ I � J � fa 4'-4 '-5 )I.$- : creeks eco.\ystem )y1 � - , "\ 

oh JJ ..Ll.1 ,.\..4 'C._J..?J Jy.) )\......4 �.J.]. �l...\;:..o � r._} �UI �1}�1 

-�) �.LR d �J jb\J.1 

'--:-'� � 1+->L..,i � � p : coral reef ecosystem 46:-.r y� � - , V 

. � ��I .. l:?�I ,:.r � p J �\.?- J�� � J 46:-.r 
'}.::.!. �I �fa.JI ,:.r ?' _;j, 0�1 : ahiotic environment � _;j, � - , A  

.� _,kjl o� ..1.,LJI t \J.IJ .,lll3 4-!yl J�� 

� � 1...,  �1) : ·  intertidal ecosystem J?-I J .LI.I '-5..l:>- 0;!1-4 � - , q_ 

0;!'-4 �J )?,I d.A JW] C:° � � .LI.I ...:..,b:-y ?JJj C:° S,U4 r)a.iu 

.Ul:d l  j � )? �.)i., ..v �1 

W ¼u � p :. marine swamps eco.,ystem �__,>, ...:..,� � -Y • 

..;;..,liJ .LI.I ;,L,; � 1.;;p �J �1.)1 �1) �l.) \�.)IJ.;;..>� ��I ...::..,1),:,::)1 ;j-4 

.�_}JI � .jl'  I� �} ,._?) .. � �;::-_;, 

0'4 �J � i.S'-"1) : mud.flats eco!:iystem y ...:..,l..>...b-..o � -Y , 

... LJJ � I  y�)11 �;½-'J--i ?l_,.il1 aj.) ;i_ a} 4-!J 

:,..' '' 



�_,;,_y( J! -->?1 �_,_r-:J1 JI_;;;>-! : nitrogen.fixation ,s--?JJ-} ,- __ •; -n' 

. ..:.,\.,.JI �I�� l)_;.--.:.4 � �}1 ,.} �..U1 ..::..,1,J\SJI u� 

..:.,�I if �I -->P- � J :  cell ultra-structure � JJ-> J. J -n" 

.(;_}J_pJ�I �I) �1 JJ� �I ,.:.,.i. � W' 

� ;.?1 ..:.,IJl.,.J I t.,.,J.- :  wet coastalformation �) �\...., J..� - Y  t 

JjJ __,;,,-JI ;.lo � c:;h-JI if �} ._?) .,\.A -->Y--.,, ..:.,b �I..., ilh.:.A ,_} 

. ..U I d-'. � li t.?-i ._,;p /Q 

_)\SJI � J..(j,o : eco -physiological adaptation ..?') r---3-� � -'f o 

�., Ip. 
u:_ � y �I .i;\..i.p � .1� 4l_y .1-:'- � JJ), �'$ ,j.;- �1 

-� 
,.} A.! �1 41)) 1  ..:.,1..i.,ajl J\5'....:;.,l ,.} J..1..,.;.11 : genetic diversi�)I ,s--? t.? -'f i 

. '-4 Jc, y ,.} � ;.?I :W.1 ..::..,W\SJI (. lj'i ..:.:L.}.-1 

t lfi �i .>1)i e:.)i � :  age-claS.'\ distrihution �I ?wr e:.)Y - Y V  

� � I  o.lA .1�1_, h.... y.U_, µ1 � 1  � �r ?Wi ,.) ..::..,W\SJI 

. �_pl 

�i ,P- �J 1-!_;IJ..1 if �1.;;. tlfi �� o� ..::..,� : stomata )� - Y A  

.Ao! ¥1 _;.-1_, ..:.,\.,.JI J.:-! ..:.:ljWI J->l:J � .fa 41.,.JI J1)J½I 

�)� J.1; :  re,\piratory roots (pneumatoplwres) � ))� - Y  � 

�-;.?I ..:.iv\.,.J1 r-1, J ;.l_,.!I ,.) WI.! jy:;} �}1 � :ij y- � �1.;;. 

•)J.U-1 o.U .,l_,.11 j-:-P y ,_} ?� � �I�� J Jj, � LAI))� 
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( ( ) 
��1.., o�l....:.ll 41_,.el ..:;.,t;t-::)1 : air cyclonic action 41)J-> '- lyt � r -f • 

.J'/it Jj ;,-, ..::.,t.i,1:, ,.} 0)1;.1 �).) IJ-� JA4! 

)_;..,.., ..u1 s.Lo �? ,.;, f:S ,.;,  )i : intertidal basin )_;.-1.., ..u1 �Lo J' y -f , 

. ¼,1 �I Ji'UI If � 1.S.f"'iJ �� ..::.,�} �J 

1.:1 _,b o..l::l )? � � _JJ1 4'-':-/' �� �lj :  austeries 4'-':-/' ->  y. -32 

- '-!� ..::.,�; �.., 

( t )  

� 91.? ..::.,1.,:-�J ..::.,t.) : s1wc�fic preference d'.) � �1,;,,--ff 

),..,i.,\;,,- � J__,j, � �I J.:.:z.ij 
,.}J 1..:-i:r- � �., �j-11 c-b.... J:a; '-!_,..:a,JI o.>l.11 .r � :  peat c,.,;. -f t 

.�I ..::.,W\SJI s-lr,1 hlWJ ..::., y ,Y, �l.ij __µ,..:JI if � ..::.,l,:-J.) 

�lt-1} .. ,j;i.., �¼ �I �.,�11 ,r � : hard wood � � -f0 

-��I ..::.,tiWI J� �I � ,.} �') .>ly, 

. J:-U .h.w ,.:.ii.) �.,�1 0-" U,.1, :  soft wood P°J � -f"\ 

( � ) 
('- 1�1) � _;-1 �IJ_,[ wt;.. � ..::.,UL:,.i : evergreen o �I WI.) -r'V 

. ?WI Jlfa 
..:.,y Ji �_,..:a,J1 ¢.)UI � if �  0 _,.lll ;i.51.) O.)Lo : humus J4-> -'(" A 

,4..wt �_JJI ..::.,y (::° Loli �J ,�� i Js- J _pl � �.lit 0-4..1.;, 

.�I 41J}- 0.)Lo ..rJ 

ti_,.;)'� ii )Lio t'i�I ..t.:--i t.,.;;i 1.SJ..o Ji ..:.,L..,\.;:i : abundance o}J � J-> -r� 
-� Jk,Lo ,.} .,i Lo � ,.} '->?�' 
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c!.J J.11 >\.A AS' r rf �l.i �\.A ..:.,J�j � :  tidal delta J.11 u.) - t  • 
. l.i �IA.4 

..:.,J� j,Jt Jli-:.iJ � : biogeochemical cycles 4� .rP\.;.;, ..:.,JIJ.J.) - t , 

�I 0.,s:it_J (>I�_, >\.A_J 4-!j) �I ;:f- 0.,s:i1 � 4..LJ.t _rP\.:.,JJ 4� l  

. �I ,_} (� ..:.,JLJlS') 

if 4UI ..:.,Jl):,d1 Jli-:.ij 'A!' r : current circulation 4\.A .:.,JI):; 01).J.) - t  Y 

• \.A �_,,>. � J!.., 

( ) ) 

�).i.,k-1 ..:.,Jlp l  � � _,,.;,Lil J\..,aJ1I il:J, : rltizosphere �XI-J - t 'T" 

- �  �1 �_jJ I ..;:;yJ �\.l.1 

( � )  

� if ,s" )�I �u, 1.>r-" �).,. � � �1} : sahklw � - t  t 

� .Jj (�1.) ..:.,J�) .rWI ..:.,Jµ_l � � �_,ill �).) t_ u; ))) 4-!yl 

-(�L.., ..:.,J�) �1 �\.A if �} 

0µ1 ..:.,JLJ\5'.Jt �t�J � :  detritusfood-c/win 44.) 41.lt- U-.L, - t o  

,.} .hl:i � I  ,particulate o� ..;:;y J! oi_ftt.., i:)t d..!._,..a,J1 .)l_,11 � 

.)�J ?� ,4..,�I  ..:.,Jl.;l _,)-t.J _,.h..ij l.J ..;:;t_At if -4..w4 �_jJI 

. ¼--, � l 

J,s::..;.i J� il:! ilWI ..:;WI .,bL;_; J-,--1.,.. : phenology t.?") � .!.I _,L, - t i  

.0 �I _,1 J\.I: _,i �� j _,1 �� �1_,. .y, 0.)� 6-?} j JY 

( � )  

� hlL.Jt �1 t.. 1.A...::,11 � : radiation intensity t.. 1.A...::,J oD - t V 

-� )') I if �WI oq J 
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( '-"' ) 
Jlh.i ,.} � jj�J ¢}� �JI� �1) : arid deserts ;;J� '->)� - £ A  

-� 1.00 ,;r Jji �.P Jl.b.: f  � � �1 _;1,1.:.lt 

�t )->�I � Ahl·�, : nature conservation �I J->�1 0 J-1' - £  4. 

01.-.i�I  .k..:;.G �� _,i l.i .y } I _pt, �1.i.,;.;...i�I � )y.L-:.ll .:/' L:>,\;;J.I 

. �I 

.,sy.-11 � J> )½t r:L JtS:..::.f : microtopography ;i...iJ-> 91}-_,-,.b -o • 

.�->� � JJ..Llt � I 

.k....,3 JJ ;. l�I JyJ ?1..lit.iJ : anaerohic conditions J...;ly':l '-'3), - o , 

. 4----W J '->f-- 1 �J½I _p, � �1 ..:.,W\SJI �l?- � 1_: �I 

( t ) 

-� '+4 -4..w1 � u"t;,;. �; ..:.,liJ �-> � :  lenticle �� -o r  

J:-! ..:.i1jl.itl l J->t,; J wWI ,._,;p fa. �I JJ�1J 01..i,,.-.U � JiJ-1 r:L½1 

,1.>_p.-1 ;. 1�1J 9-"I �½1 

_p.-1 �)? �J-> J>�l lM.r-: ¼}:- Yj �Ji : glacier ..s� J� - o r  

WI � . .bl.:.1 ;;_,� � ,v -1 1  ,..___h__, " .::-J . �I.iii • )1.b.:½t A.ii• • /. · \.T • • ' • I.,. T-,., c_- �;--- '-' •../ V ../ 
.�U:J½I y, .. � J> }�I r:L y, �IJ 

�<J1 �..,� � ..:.,1�_,11 y, )� : random sample J...;1� y - o f  

-� '->f .I _r->d1 c!- J...;L.=-J ½--' y 4,fi_.i:jJ �J 

( t ) 
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. l.i � )'jl �I J! _,,..;;,1.,.ll �I t lA..;;,�I  JJ..f � 
� �I �./}�I 4"}J-1 if pi yi o..i.;.-1_, � : salt gland � o� -o i 

J.;- �.:> y;.; J')I.:,;. c_J\J..I JJ ..::.,'-.,JI 4;t:,:. if p }I  �I J#I � J.;­

_..::.,1..,JI � 

e:-6,-, if �} �)'ii .,\.I.I ..sy-..,, t WJJ oflb, : water-logging 0\3� -ov 

. .. U�  �_;JI �J AJ_;.ll 

�Ip Ji� � ..::.,1.1'-.,;.11 if � yJ.- : endemic.families il y-..,, Ji� - o /\  

. �1.,.... ,.) ..\::1:-y 'lJ 1w1 if O.)J> §LAI ,.) � 

tr-11 J')I.:,;. �I .. _,.al J' pl o fa Jfa : photoperiod 4 � o fa -o Q, 

· (J�I "ofa) ..i.;.-1_,JI 

( '-' ) 

?lhJI � j_),-1 o.:>\.1.1 if � �i : carrying capacity y��I o )..I.S -i , 

'-:--? }IJ o..liL.JI ajl J_,}JI J �1...,'jl <1.il,;,:-l:z>-� o.i.;� 0i �I 

. ?\hJI I.ti J�½I 

,.) � �I �f )1 ..::.,l�IJ )�½, ttyi if :  mangrove ?I} -i , 

�J'..UI �I ._) �  �t:,;. � � ._}J �I �u:. o_,,..;;,1.,-4 )hi Jl:,\.:.A 

. 1w4 o )G-1 

)�, if ?'Jl' ..;.;1.1w l.l"�i ..i.;..i : Avicennia marina (�') ?} -i Y 

.�}-I o }}-IJ � )11 ..::.,l,;,:-).:> if C:-"'IJ J.� ,_) � � ..::.,l�j 

�I ..::.,IJ'-.,;.11 if -4.w1 J.,.... ...i.W 4 illiv 4')1.:,;. if � :  hark � -i r' 

.��I 

0�1 ,.jw �I '-:,�I -.:.,\Jl..,JI c_J.r : sea-weeds cover � 0� - i t  

. )L,...,jl if �I 
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� u=)I 9W1 .)\)'.JI .)� _,i ?�.) j�I � J.) : plant density 4W 4J\::S" -i o 

.s-111 0-" ? pl 0..1.;>-J ,.} _,i i.}' )')I 0-" �WI 0..1.;>-J � 

�r ��1 o.)\11 � :  water-use efficiency ,.\11 r'�l os-1..iS' -i i 

.'-!}I 0-" �L.a.-:.oJ � s-l.4 0..1.;>-_, JS' Jw ,.} uliWI �ly. 

ul:>:-�j ..L..l ,.jLS:.l l  �1 J:, _,11 .)  y.1.;>- : ecological niche � �l.iS' -i V 

. �l __f-l JlS:11 

,.} �_JJ I � Jj )\.6..4')1 s-1..o 0�..r- : water run-fd(� yl,:--.ij ,.Lo -iA 

o_r.$.11 iJ\11 1.SJ\$1 JJ ";/�JJ �WJJ Jj'.11 1.S""l}�IJ ulJ..i.:....11 o�j 

. )�( s-J:,1_,..::,_, 

�_JJI uL.i,.l:, ,.} )lh.o')I ,.l.4 y _r!.J : water run-on I.S""} 0'-!..r- s-l.4 -i Q, 

. ..:.i�1_., J�' Jj ul).iJ I �!.) 0-" �j-11 ,.} �'.JI � .rJ 

p$' � �JJI J_,.l.t � _,;L � J.) t W Jl : hypersaline � }11 �b -V . 

_ijkj� � �I �I uWLS:JI _;1..., � )y,. t! I� 

r�_., '-> f- � 0-" F �l.4 i.? r : sea farm �f- � .)f -v , 

. �f- ..:.iulS' C \;;j:'J �.)1-..:dJ 

J\::S"!J uWJ i.J' _jcJ. 4.-..!\.)I � rw �JY : inland nursery I.S""} p -VY 

.�1.:.o � � J° � t1Jr::t1 JbL:.l � 1� 9W1 t'JJ'.1' 

i.J' _jcJ. J.11 s-lJ: �JJ.) � Ub.;.o ,.}  rW � )f : tidal nursery .ill ,.\.4 p -VY' 

� � J° � t1Jr11 Jbu J! � 1� ��' uliWI J\::S"!J uWJ 

. �\.:.o 

- \ iA -



A..o _r)JI 4-,;, J\it �1 ..:.,ti .,s::i, �r : natural resource � J.l..a.A -V f 

_f}, Ji I.)� Ji Wt.) IJ.l..a.A �\S' �I_,.... 0W11 o� L,.,�i ..::.,1,:-1,::.:>--rJ 

�I .)-WI J! � � i.?I JIA j\it 4:,,--i : flowering rate JIA j) J..w -V 0 

. ..:.,Wt � \A.)y.J J,:,-,.i i.?t ��)I �l.,r.-ll 

� � �; � i.?I .)l_,11 � : sedimentation rate �; J..w -Vi 

. 4-4 Yj o�J ,.} 4J.j.ll 

� �t JI.S:.U :U-Jlpt o J...L.ill : intrinsic growth rate Jb y. J.w -VV 

.4-4 y j o� J ,_} (� ,_} o�� �j ijW,J) �I 

o�J Jl �W:ul ��t o.)lll � :  relative growth rate � y. J.w -VA 

-� Yj O�J ,.}  �I Jl5:.lt 0-° 0j_,ll 

- � - ti ) �I o� _,Jt .) y. J JL.,a;jJ : endemic �jpl o __,...a;:i-o -V '\ 

� �_f}, ,_} .L:>:y"lJ 4-,i,J\il o_,.-5:J� .)� ,_}I� 0� � (� 

. J')U:,11 

0�1 ..::.,t� ..::.,�t_, Jb...,.lt s-\..o Jl:,�: open-water zone c_yu s-\..o �-A • 

- �' 
�Lo) J1.,:-,1t ?t.f-� ..l:a.,.i" ./' ,_}t� 1)15:.o : tropical zone �Jl..v � -A ,  

. (01.b _,...JIJ i..S�t '->Jt..v 

Ji>� � �1All ,j4 � o�J : mangrove eco.\ystem J_,_r:J1 A..op -AY 

- � L,.,� � ..::.,u\S'_, t � J ,.Lo J A.J.J � � i..f3t_, �t_;Jt ..::.,u� � 

s-lll_, 4J.yl J! J,1.6J 15 �i ..::.,t� .)ly : organic matter �� .)ly -Ar' 

�' 0-° � ..::.,1,:-J.) ,.} � YJ ..::., .,i.,., ).;.Jt__, c'?1t., jt}1t ..::.,� 
. �..l.lt ..::.,Ul5:JI � 

..::.,Ul5:.!1 �')I_,;. ..::.,�_p! 0-° �.) ..::.,� : mitochondria ..::.,\y,.l,j � � -A f 

.�I ,_} �lhJI J')U:,!J 01?] ..::.,� �J y-1 
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0-4 y .,..al4 j:,ly � � 9W .)lji :  maritime plant �� Jbl.4 ..:.iw-Ao 

. .,..::,WI IA�\J JJ ..;.,�IJ )�I �1_,..., 

� 4� o).u .UJ I� � 41.!.I <IJ� ..;.,W : xerophyte �\.k ..:.iW -A'\ 

_;....,1;.- 4'1?.'}�J 4'1?.'YJ!)Y ..:.,� 9 � JW:-i J�! 

�I � J,$.; .u_, I� 4� 4,1.1.1 <IJ� ..:.iw : ltydrophyte JL.o ..:.iW -AV 

JJ� l;;.,:;.A 0�J ,�l.l, J i  $-1.!.4 l:-15' _,f Y? 'J� 015' � 1_,..., JL.o h....J � 

_;;s )-1 r 0� _,i t UJ4 

�114 y? J� Jl.4 ..:.iW: emergent ltydrophyte v"' � JLo ..:.iw -AA 

.-.:.J_,)I J_,.b, >111 � ,jj ��I oj!j':'i # � 
h....J � �I �  ..;.,W : preferential ltalopltyte 4/.J\..:z>-) � fa ..;.,W -AO. 

· J.'.-4 ¼_,.b.: � _,l �I <L;i; \.li,  J '>.) Y. � � / A.:>-JM � J:J '>� 

?.,.41 >�J � 0-4 Y�J � � ..;.,w : vascular plant J�J ..;.,w - o.  . 
. ..:.,1)1..a,JI � y U:1 � 

y� :_,-4 JI>. o)� � _;.., JJ ..:.iWI ,:.,,o >\11 .ill : transpiration � - 0. ,  

·)yd4 � ij)_,ll � � � (½�J�) �.) 

-� r �) 4-i y._ �WI 9WI >lj':''}1 : litter )\;;.; - 0. ,,  

�1.3:- JS' ,:.,,o � >L.i,.)1 0-4 � �I :Jlj'}I .)� : survivorship >\..i, W - 0.  'I" 

�:.;, :J..WI JJ 6-!J---w° 0!V � t__,J., ..,, 0.)� Y.> ofa ��J � � 

. �LJ:-1 o.U 

,_) ..:.,1� }I �j_p rJtS:11 �jpl .bi : distribution pattern �jj J---i - 0.  £ 

• \..o �l._.o 

'-!")\.:,;. J �j Wit � '-!")\:>- 0-4 �yJ.- : ltypodermis "? J � - 0. o  

.�LJ..1J �..81 � .fa. 9.W1 --�>4-1 :u.w1 0�1 
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9-1 uwts:ll �1...,½1 ul,;,:-�'jl : lifeMsupport system o�I �� rlhi - O. i 

. � � � � I � t.b U) y � IJ 

� � � � � JUI 0 jl_rll rlhi : ltydrologic system J� rlhi - 0. V 

-�'-!�I J-41_,-.ll pr& J ¼-:..o (.J&-1; J_,.,:-.1..l13 J�L.a.11 

u- � � �I J JP' J �1 _}l>JI _,;. : optimum growth J:-41 _,;. - 0. A 

._)\S-:U ��I ..:.,� u�..vv �f 

l,.llt- � JJJ �I.::>- ?lb.; ;.} 4 /' J � Ju ji � y,-1- : in.floresence � JY - 0. 0. 

. 41.,JI t_)½1 J1),i � 

·(:/' J-" J�T o � J.W �L....o o..t? J : hectare J� - , • • 

( J ) 

c? � J ;i..,.,&,I 31 ioWI �Li..,p ;_} <l!l.:.,:;j �l)i : !axon � o� J - ,  , , 

. � ..:., I�� ½-,a-,iJ I Ji __,..J:-1 JI t_..,.J I 

J-415' ..:.,l_,j J! �I �1,::.- � JY �; : propagule �;LS:i o..t? J - , , Y 

. upt,; �lpllj JkJ1J ..:.,L4J.J.)1J JJ.1.,)1 ¼-:..oJ ;i.,,....,LJ.I J3}:JI J 
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w\.,:- ,"y,-_,.l_r-ell )G..,.11 �Y",.} "-4..w" y\£ .( , !\AV)  �j � ,�l,1-] - , 

. .,,Y 

u-1.,.b.1.l L>)WI �I .;.,I)� ,cil::ll ..W:I ,\_,a....a;.JI" y\£ .¢..l..:,-., .:r-1 - Y 

. �.:,yJ1.., �1.., 
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The book includes a large number of tables, snap shots, 
and figures that are informative and add to the value of the text. 
Moreover, a glossa1y of the scientific expressions used in the 
text including brief explanations is added in alphabetic order. 

Dr. M. S. Abdel-Razik 
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propagation. of Avicennia marina m both the university 
nurseries and the field locations. 

This book provides information on mangrove ecosystems 
extracted, analyzed, and summarized from a large number of 
literature, exploring a wide variety of published studies and 
research work caJTied out all over the world. The results of 
ecological studies on the mangrove Avicennia marina ecosystem 
in Qatar and the experimentation with the plant propagules are 
also included. The book i s  v,.,ritten in Arabic language to fulfi l l  
the needs of Arab readers for such infonnation, as most of the 
work on mangroves is published in foreign language for 
scientific readers. 

The text is divided into different sections starting with ...., 
the nature of the mangrove plants, their species composition and 
favorable habitats, and their ecological, economical and 
medicinal impo1tance. This is followed by a section dealing 
with the geographical distribution of mangroves on the global 
and Arabic scales, and locally in Qatar. Then a description of 
the plant characteristics as related to the ecological factors 
affecting the growth, prosper, and distribution of the mangroves, 
Together with measures of abundance and distribution pattern 
of the propagules of specially Avicennia marina trees i n  Qatar. 
The next section discusses the importance of the conservation, 
management and development of the mangrove ecosystems. 
Finally the book demonstrates the methods applied in Qatar for 
propagating the plant and The environmental factors affecting 
this activity. 
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vegetation on the north eastern coast of Qatar intenningles with 
the sabkha (salt marshes) frontier vegetation (Abdel-Razik & 
Ismail, 1 990). The region i s  believed to receive fresh water 
seeping from stored ground-water. Such fresh water seepage is 
an important detenninant of the distribution of mangroves in 
hyper-saline habitats (Serneniuk, 1 983). Surveys demonstrates 
that this species is found along Saudi An1bic1n Red Sea coast 
(Zahran et a l . ,  J 983) ,  and on the Arabian Gulf coast of Saudi 
Arabia (.tvligahid & Al-Sheikh, 1 977), Kuwait (Halwagy, 1 973), 
Iran (Zoha1y, 1 963), and Qatar (Batanouny, 1 9 8 1  ) . Now there is 
a great challenge to develop mangrove afforestation in coastal 
areas in Qatar and other countries. The importance of mangrove 
afforestation has attracted the attention of many scientists and 
therefore "new techniques for improving mangrove afforestation 
have been developed. 

Mangrove afforestation 111 Qatar and in similar regions 
can compensate the lack of forests in these c1rid regions, where 
mangrove forests were common and many of them have 
recently disappeared. Since J 988 the Japan International 
Corporation Agency (JICA) is cooperating with the Minisny o f  
Municipal Affairs and Agriculture (MMA) i n  afforestation o f  
the m angrove Avicennia marina i n  Qatar. I n  I. 989 rhe University 
of Qatar, Scientific and Applied Research Center (SARC) 
started the project "Propagation and transplantation of 
A vicennia marina to extend its population along Qatar coasts. 
The author was involved in these activities during his stay in 
Qatar ( I  987 through I 992), and had concluded ecologic<1I 
investigations on the naturnl mangrove ecosysterns and the 
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Avicennia marina "AI-Qurm" 

An ecological review study on mangrove plants, with 
particular emphasis on A vicennia marina ecosystems 
and the propagation experiments of this plant species 

in the state of Qatar. 

Mangrove plants are narural resources of high ecological 
and economical value. They normally grow in marine swamps 
and coastal areas of the equatorial and tropical regions. The 
mangrove environment i s  of exceptional, and sometimes 
spectacular beauty, and it also expose a wide range of 
unexpected types of livings in dese1t regions. The use of these 
plants both for economic gain and medicinal purposes have 
been appreciated since ancient times. However, Changes are 
putting extraordina1y pressures on the mangrove environment 
about which little i s  known. Therefore, management decisions 
must be made in mangrove areas subject to pressures, regardless 
of how inadequate our present understanding of the mangrove 
ecosystem in this region. 

Avicennia nwrina is the main mangrove spec.ies growing 
on the coasts of the Arabian Gulf and of the Red See. It is the 
only species growing naturally in the state of Qatar, and is 
locally named "Al-Qunn" .  Avicennia marina growing in Qatar 
occupies the mud deposition in the characteristic inter-tidal 
basin behind the tidal delta that is building up at the north of 
''Dhakhira" embayment (Abdel-Razik, 1 99 1  ). This mangle 
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