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ABSl'RACT

Puncrutiu 1 rtrahicun plants. Iiarrilr Arnaryllidaccre uere
.ollecLcd fion l\\o habilalsl AbLr Lahl\ Ll llihar) and Cleofatra sand
dunc I\abilrls at Nlarsa N,lalrrLh. It \!as obser\'ed thar Prir.l.diutn
arrtlicrnr plants glorr and liourish Llrdcr moderxre corditiors ll1.

Tlre roil moistLrcia.hrqherin \bul-ah\\ Ll tsxhar] thanrhar
ni Clc,rpnlra h.bilr15. lhe solire\1Lrrc *a;;enLlr i.rrn at Abu l.ah\
Ll tla rary anri sanrlr al Cle.rpaira lrabirats

Thc soil }ar slishii\ alkalirre it reicrion. Ihe percentages of
.rlioD anLl anion cLrnrcrts ucr'c highi:r ir .{Lru l-ahn EI Riherl than
rhat ir (lleopatra habi1als.

It \ras clear that -Abu Lah* El-Bahan hahirar $as suilable tbr
the plitnt thxn lhat olCleoparra habitat.

It \ris ob\ious I'rou tlle vegctatiLrn anil)\is er rhe two habjtats
lhal ths doninant specics !\as Armopltillr drerdrid and the second
nrajor plant \\as P( .'ittuu urubntnt dwig \\'inter ard su rnrer,
and tte third planr during spring and autumn at Abu 1.ahr El Baharr'.
lucanllhilc. Prr?.7-.rii?r,, .rrari.rr1 \\as the second major plant during
rll lersLlns r ith the erception olsummer. \!here il w:ts dre rhird plan!
!l Cleiparra habitat.

Concerning th. cco pll]5iolosical \tudies. it \\'as 1-ound that
Pdttct iIiLtll ur;tbiL t.oti srorei \raier in its lissues to o\'ercomc lltc dr v
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\\calher condili!)ns. $here Lhc m.jislure contenl inlhe lca\es ru

bulbs reached iis maximum \alue during $inter alrd ils nrinimun

\alue dudng autunn al the nr.' habitals. The lonl and jolublc

carlrohldrutes in the lcares and hrLlbs reachcd thcir m3\ir rnr valucs

during spting xnd their nrinimun durinq winrer ar thc r$o hItbitat\'

ihe total nitroge| reached ils naxifiuln \alue in \\inter )d its

minirlum r,alue in aulu,nn in thc lea!€s. $tile i! rexrhed ili
ma\irrum \xlue i auiu n arr.l its inimu rvalut'ilr\rinlerinthe
irulbs al lhc tlo habitLlls. The rotal asl contcr! r :ls slighll) higher irr

tlc lcales a.d the bulbs aL tlre l\\. habilars durirg r'r'inter'

tiel' wonts; etokryt Go/n\tt)ii]g.\. "tut 
tth '''a\t Ptudntiu l '

l.INTRODLCTIO\

l,amil) .\ulaqlliiiaieai ir.luder abo|il 36 !en!r! and lllLl
species- nhrch ar. $ideh disrribulcd io al! *ann 

'nodcrxrc
ternperatu,: an{l dry re-lri.,I)s ( I ackhohl and Drar. i951: }lutchinson'

1960: La\ronce. 1969 and Data. 191{)1.

I'ancrttiunt arobicun). Sickenb is ralhcr sinilar kr lhc othtr

T'l1]rcrutittut sp*rci bur the bulbr Larger,"d th. le.\c\ are broader.

up to 18 Innr. a1 base with largr papeN-nrcrnhrunotrs shcelhs Florc's

Lrp 1(. I I logethcr and 15 cn l..ns lt i\ Prescnt in rnaritirr' dunes nnd

snnd] calcareou: hiils alonq ihe \lcdil.rruncan coaslal slrips lbrm irl

srllum tLr Ralah l\'lnnlasir and Hasib. I956-and fhckhol l9ll)'
Famil]  mary llidaceae flanlr are usuall) perernial herbs' *'iih

a root stock. cilher rhizomes as,{grrr. and .xr'rllrg'r or bulbsar

llllricissus, PtttctLttiuot a Ctinunti sPccies' Piants are usuallv

pregnanl b,\'nleans ofbuibs. (l3enson, 1967 and Tackhohn' l9l'l)'
Ecotrornicall!. tLte A dDlilucede lolrtribules a larSc number

ol plaots that are irnponant lo man\ actl!ities (Lawrerce, 1969)

In iI-ile ofthe fact lhal ccological studics on c€rlain sp'cics of
I'dtutuIiu t ha\c becu carried oul. lloihing could b' lound dcal;ng

\\'ltl\ P tDtrt1t ioD dt,lhtLrrr Sickcl)b.

Our inre"ti-lration aimcd to clarill the rang! oi-en\ irnnmenldl

lacnr rs $ il h in \\hi.h 1'Lttlct',tt ittttt tu-tLhll',,/ caf !rrr)\ a' d 3dr pl ilse lI
,n,.n, ni1 ,I '\\ . ter n 1.,hit. .
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2. IIIATERIALS AND METHODS

2,1. Fcoiogicrl studies
Environnental factors

2.1- l. C,inralir facrol.s

- _ .. 
_the 

neen vaiues ofclimatic factors ol \,Iarsa L1alruh. \\,enernVqo rnarr., !. . ,-.-.u....(,J , :.,, ,,; .;. i;.;: .,.i:,::;;
D.panrr<n,. I I :.p.,r1,... -,heperi.orr,.,_,.,_,,.,,,.,;r ".'"

2.1.2. Edaphic lactors
Ine ,u,r rr, r\. .,,p-.rrrrr /..r,..r./,,/, r.r/r.,,!,$.r. ,r,(L tir.rr rrr: (,,ccf..i\e J"0,, .,r ,,i-r.,n. .u- 

ru -n,. tr,..u ctr .,r,t r,,r-80 crn

2. 1.2. l- \oil phr\icrl prupe i(\ :, L,rrnu c. 1 t(tr,.,1n,\ i:. )

- 
5.r'r(\r ,r.-\.,.d(t,nI \r l,r^:pr, m..,,-,,,611 3,,.,1r,.6, 1,.ne\. (15,J r.tnflr.r . I qo-r lnL ,'rr -nJ'.t,1r.. ,,.ll,,,,;.d<r ,r,,fir(d Jt Jrt .r.r,t,r(orh. {,,:0 :,. I t0u,:,.,.1 ,.,,.r0.,-,

,r. r,B tl<, e lr.,d. dc..rir,cd t,] \\ ilr\ , ..,.. r,e-r,

2.1.2.2. Soit chemical properries

. Dctefirination ol' sLril \olublc sirhs in\ol\.e.1an eslirlratior) ofiotal sulphares and chlorirles in so sr:,turion **r,li;i-i"';t,;mcllods ol Richard li9j.+) and .tackrou (t967)_ Carh,onates andbicarbtnates rer! deternrined ;n the soil crtftcts b] litralior againsl0.\ h.dr.,cLl.,.rr rLrl ,..i.,q phcr,tp,,,hH,e,., Jr,dnct r\r. rdrrpd,rrur(,J1or( . 
, 
L.n(-.r\ei\. ULtim, nrr: .r ,,. \.,. K. rf:.rn. r .L rr,r, .

",( r idnc rt,!rlurlljlfr ,,-.."h..\JJ".c.,.r,ni. I \tl(rr../../ \lq_.tLlectric plI Dleter \\as used 10 determine the soil pH ollhc lollected
.:l,pl: ,.;,,* . ,.oit \,r , ,.,.pr.r..,,r t.re,.rdt .,.,.,t,.., .r.r
rr,( er' .ar .lrrl. $.r( d\.r! r. . cll n.., rdir.! to Jr. \,on I I9h - 

|

, I l" .1.",,,* ,,.' \elrr I'vr ,t r ],t ,..t.t,.,t -,../ 1, 1'1 . \:r .
rnJ r t.,,r.jr,, h.r-ir..r, , . \1.r.a \l-.,,r, *..r ,qrurc_rlrr r...,:j \,/L!t . (:'.t ,-i.-r, ....,J.:r .,.. .,rrr



,r-*r-ber b\ l"-",' rr'd u' -'' r'o- " \ ",'""o'l r''d r'16:l

l,.lii,--;L,- ,.-r s ir',r r,,.' u.''.'' 
':rr'

.;;, ",,,;a 
r'.." lisreri aLrd countcd ir 'r serics "f:0 

quadralcs l0 :
;;; ,;'.;;'h ,;; -'p".i", u"u relatioLchip Nas thcn deduced 'the

;:"i;' ;J"'. t:rcqutncl classes a"l frequencl diagram *ere al:o

..:;;l;::i 
'" 

i,,o";,,,,!< 'r J rr'p"nrr''tr 'c tr '*enr'r q'rhr

,rorrfulali.n 't rltn'i r and rclrtirc ilcnsrrr

2.2. l'lto+hYsiologicrl studies-- ,-l:;t,i.; 
iourenr 'rI Paacra;rrnr 'rl'b''?r'r 

(lea\'s and plant

",.,b', 
;.,, .' rr, '<J 'uro'rr: r' lr' rre'1"'r :e ''rr''-J l'i \l''r\e'

1t"" t, ,-t, '" -ur '. llr< l'ra' ''rr'l - lLblJ ''1'l' l'\'lra <' -' J

i"t".",i".J' ;.."ur* to chaplirr rnd Kcnncd) (l9e+l' The loral

;;;.,;;; :",,,.,,, and r'rtal ash coLrtent *"e d'tenniicd eccordinsro

Briti:h Phaln1acoF-'cia I I'l8o)'

3. RESULl'S AND DTSCTTSSION

Tlrc nrcsenl \\ork \\rs 
'arried 

on \ar;ou: habilais to strl]) lhe

.."r.,,"-ui,J-'..o-pfl!siolog-v ol l"ttictltLii!n dr'rli'z'r i:amili

^,,".ii,'4".*" 
oltr'"." tr,t'-"nt itonnttnnl ftclors g'\crning lhe

' '" i ,,t i' - r', , o' r"( 'pcc'e "cr' ruuicd' H'"r'r' tl ;
,, ,i 

-r;."'. 
$ r' :rn. /'J '" 

'"rcrr<laLe 
rlre '5u"drn-<'

;. ;,, *,,.". ,. , .."-' r.'cqdJ'L\ rlJc\' 'rerr' 
i'\ ' cr'" "l /'''?' 'r'l'"'

rr.rr.. "".,r rl:rr. 'r..llr.- r'-",ar'';" r'

3.1. l':cologicrl Stndr
3.1.1. Phenolog]"''- -;;;,;;;;;,, 

,trabicun hcrb flo\\'crs ln sumr er and liuiritu in

,n*.". Cr.*ii "ff- 
trtriuttt ttttthicnn ittcrea'ed during \rinter and

t,"." f'"1i"=. leaves were obsen'ecl almost throughoui lh€ yeer

{c\!coL rhe crrJ u1 \prrng)'.'" 
i,l ,'.,...i,r,'l neir"r'i'' rr' 'lirrc' '' '::- n'd-L Drr'(" Ll

r" r"fr" 
-irl..it'lO" 

f"f'" Ll ilahar! habilal thc hcight of P

",.ri"rr, 
tinr"A belween ll'5 rn'li'5cra $lrilc il ranged hen'-ccn

]',.o,rir.air, "icr.LrpaaahabitaL 
in $in1'r'r{l aLrtumn respecli!elr-

ii" ,l""rl0",r"". "' 
pi'nt "o'e"'l l'tilLrlni! lltuhtt:tut) ftrlcd

--
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bet\'cer t2.l i :2.8 cm and _i 6
1\'rnter and autumn. fespectir el\
rangcd b.r\\ec.2:.0: t:.a cnr
antrnm, respeclirelv.

x 5.2 cm at Abu Lahl^,El Balaru itr
Meanq.t:iJe ar Cleopatra habitalr ir
and 5.5 x 4.0 cl1i in winter anr]

3.1,2.f nvironmcnlat condi(ions

-,^^ -thc 
cliraric.data dirring rhe \ear a I999 r oflhlr \tersa \latrntr,:,zu "rc lrrc..I,.d i,r I bt( r2,. "t,,.t, ,r.t .,,"-t.". ,..."",.;;:nra\rmulr tunf.rarur(, rqej rn rlnre,i r.,8,r, .. rd,,L,a-. L,n',,::,, .:.1,,;,::,,,,:.- 'ib"( '.'\(' '.'i,,., u

.01"": : " ,,,.,.,;.;;;:,;l,J'1'll"l. ., ... .

\ -. 
I,rLc I ^'ilr'l\ rr rr'" 'e rDrr. r.,rc r. r "a 

,r^ni :,, - , r.r)eprenrher r. t i j L int.r|Lu \.
, Th( rrtili\r hunrrJirr i:ncd berr,,."0 n \(p.nrb!r. lhr rrer(I.e., 

rr' ' 'Io'r, \r'.r.r .,nu

\r.d, er,r,*"i :,." l'. r"l. ;,"1'::l: :,:::,,::r- ;:.:l ;, ll;.- .ll ,(. . rh.. r..'ar:,.. ' u,n'.trr\

., 'o" '.- -'.: .uo,\..Lrr ru '!!{rL s,r . Bnrcn
l'," -",.i niih : r,,c.rr...I \h.r..rh(.,r..,cdr-c,.\\.r. :rLat!rrJ.r.J l] \\ rJ..tr,,, L,r,I J,..r(.r--r,\,.-;_,,,; :i::,,i\ rfl(d trorn L: Ln,,t hlur n \Drjt ,o r, ra , ',,..-e,-,r,.,,,,; '. -.;1, 

i,;ji;:l;::j.i]l;
\.r, .., 

' I :,r,,,",.r,,-, ,.,,",,,,,l: ii . ,,, . , . \rJ\ ,,".. .r,,'. 
'",..,. 

,., . ,. ",. 
.,"

,:;,:'j,',,:;l:;''' J ''|r\ "'\ .',' ',i,, :r' ";;;;,"
Thc urrer rafor, trre\.ure \aried hr.,'J.n.' \rrJ',, r"n.,,.-,,,n,.,,"''"'"'"t'' t' ) \'D:, rr, \..'<l

,1. l.J. Idaphic factors

j.i.j.i.,llliillliJlj"rties of rho soir (cranllreomct.ic anahsis)

" l:",'.. t.. grj. .,c ,n crriu irr.,i\.i. ,.r r,,e.o,ta..oLr..,cd$,,r.t rt:tt::1,t, ,di.arcrt rhr.,,( .i, r...r,J. J, nrlrr \b,, t.,Jr$ LI.lll,,,lll, l.] 
'i_d'," 

" tr. p'',.,,,, r:, ''.J, ,,,.,..,,
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'Iable ( 1 ) : The tvcragt heiqh] an'{i. m:a1'{trll:t+e"rs of I' a I d b rc un t

rss;s - tseq !I!r..lEI!E!i!4!

Table (2): The mcan Yalue$ of 
'limate

parhcular of Marsa-Mntruh

vean heishi (cm)

Season
(lleoparfa

Abu l-abtr
El-Baharv

Cleopatra Abou Laf\\
I I Btrhen'

222 t 22 8

8.4 x 9.5

6.0 x 7.5

5.6 x 5.2

22.0 r.22.4
8.0 x 7.3

6.0 x 7.0

5.5 x 4.0

SpdrIg

22.i
180
8.0

55

21.0

15.3

9.2
5.0

Ternperalrre ( C)

10.9
107

13 0
19 3
21 1

229
255
21 .a
17 .3
16 7
121

t.1 l
1.1

1.6

+.1

0

0

0

0

0
0

1t.l

6.5
7.8
8.2
11.3

1.4
8.3
1i.2
1.4
6.',l

6.9
7.9
8.3

'71.6

66.1
'12.1

67.0
'75.0

75.0
T2.A
'7 5.3

65.0
66.3
75.0
70.0

13.5

1/i.3
15.2

16.9
21.3
22.8
25.0
25.',7

26.'1

20.8
i9.3
t'7.5

9.1
s.5
10 6

rl6
t;.0
18.1

21 .1

I t.6
:1.9
16.6

15.6

15.0

18.0

l9l
19.8

2t.l
:.6.1
11.0
I8.9
:9.S
31.6
25.0
21.0
l0.t)

.lanuar-\

Ij.brua..'
Nlarcll

Mar'

.1ul,-

Scple bcr

0orober

Mpa = megapascat

Relative \\'nrd

ipaed all

lnt\NIc th Mcan
Nlar.

Nlean
N,lin.

Months
Mean lMne)
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3.1.3.1.2. Soil moisturc content
Soil nrr:,isture contenls rcached thier rna\imum valucs of5.00

rri .1.00q0 in wirtcr and thcir minimum \allLes oI 0.6 end 0.'l in

5rrnn1er a1 AbB Lah\\ Ill Bahart anC CleoPaira habrtat, respc.ij.relv.

fhe\ \.rc associaled \ith droughl. h,gl rrtcs ofe\3porttlion and

lo" relatir e hurnidil (.l eble 1).

Table (3): Crrnuleomctric anal-rsis ol soil rllpporti,ng I',tttIdttttttl
irrlicrfl A1 ,\bu Lahw lil-Bahan and irt the soa shore

bitals

The obtlined rcsults shLrw thal there \\a\ a general trenJ in all
seasfiri 1br arr increasc in soil moisture contcnt \\ itir &c i crease in

nril depth. \\hcrc dre surlac. ialer oflle Je\c.t soil \\as \ubiecred lo
intense eraporrtiol. \\hile lhe d.cpcr la\ers \er. Protected .gailrsl
c\ aporalinn. \lean\!hiL.. the soil moislurc .onleni \\as lnor€ 3\ xiLatrlc

al lhc b.nlirm laters (10-60 and 60-80.nr). \\her. il \\as acruaLl)

erploiLetl b} thc.Lror s).lem ol ldrcldrilrr .rrarlcrrD and exprcssi\e
oi- rhe ioil m.risturc corditions un.lcr \\hich the plani llourishcs. Ihis
Ia)er r\as iudh.r prore.t.d lrorr dle eYaporalin'l inducii(nr oJ-ll1e

annosphere b\ th. uppcr la)ers. Sh,rlab) ./ d/ (1981) rcported thal rn

of ha

Localitl, Soil
Dcpth
(.m)

Soil lcrlure Granuleonrclric anall'sis
olthe soil liaction mnr%

saod 0,,;

Fine
sand %

\ ill Cla]

Abu Lxh\\
l]l-Beher)

0-20
:0-1r:)
+0-6u

60-s0

Sand] loam
Sandt lL-am

Sa.d\ loam
Sandl loam

I8.1
35.2
31.1
29.7

3 7.1

i 8.0
,10.1

4 t .{r

18.2
20.0
21.2
22.0'

6.6
6.8
6.8

Sea shorc of
(llcopatra area

020
t0 10
.]| 60

60-80

Sand
Sand
Sand

Sand

,10.1

389
_:6.2

l5. i

4'7.5

48.7
55.l
55.9

7.8
'7.1

4.8

1.6

4.6
4.2
4.2
4.1
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dcsert soils hclo}\ a cenain depth. there was a p€r anenllJ \\et Ia)sr

\\hi.h supplies derp-rooted Porcnnials \\l1h a\aihblc \atcr arourrd

Lhe !car.

TAble ({): McAo ralues of soil moisturc contenl of Poncr.titt L

odbi ttl ttt Abu Lah$ l:l B.hrrt and Clcoplrtra

h:rbitats during (1998-1999).

3.1.3.2. Chemic:rl propcrties of the soil
3.1.3.:.1. pH-\.lue ind el€ctlical conducti\it) 1E.C..) otthe soil:

lhe soil $as slighlll allalirc in reacti.nr $hh a PH rangxrg

beh\een i.8 and 8.: al -{bu i.ah!i lll uahan ar}d betrcen 7.9 and 8.1

a1 thc Cleopa.ra habilal. $hi1e the electrical conducti!iry (E.('.)

,:lecreascd iiom its maxirnum value of0.3E nrmhos/crn at surface to

0.18 nnnhos/crn at the most {or depths (10 't0 and 40-60 cm). the. it
incrcased to 0l4 m1llhnslcm at a depLh 60'80 cm in Abu l.ahrv Ll-
Bahary habital. Nleanwhil., il deoreascd lrom 0.12 mmhosic at the

surfitce la)er to 0.1I nnnhos,cDr ar the l\o ]a)ers (20''10 and 40-60

cnr. thcr increascd to ils n1lrrirnum value: o1 0 14 tnmhos,'cm in tllc

boflom la)er (6(!80 cm) ai ('teLipalra habilnr { fable 5].

Localit) Sampl.
deprh (cn)

Soil moisiure cL)lltenl (9'i, )

Spring Summcr

Abu Lahw
EL-Bahar)

010

t0-10
.10 60
60-lt0

1.99

l.6tl
,1.00

5.00

1.6s

2.36
2.90
3.15

120
2.00
l.'10

I 9l

2.59
3.20
i.lil

0-]-)
t0 J0
10-60
60-E0

i.7-i
1.00
l.l0
l.0r)

L40
2.20
2.46
2.60

0..i
1.0

1.1

2.90

t,94
2.32
2.90
3.00



layer
|ound

ranging
and 8.2

ihen it
khw El-

(E,C,)

ard 40-60

.!n in the

-Rt-

1.1.3.:.2. fotal solublc s'lts ( l SS)

'h'_ ':'ll' (''\ ''1 ''c_r'r'<l l''r'rr' r'':r\" "r_

',.. I'i',',;:, 
ri.'.',"' :''.:lll;i'li;',J"'ii,l:'il'

.nr',h<n ',-.-,r.cJ "l: rr l*drpr"b'-;;,;;. 
,,';:-; "."llahxn hrhllrt trlcJn\\hi1' rt Llccrersco.

:":;i"i; ;;,,,r,( $,'"\<,.,-o-rna,,d ro-on''n' r'<rr-i"''':r'cd

;,; , ma\,r Ln, \dr .( I L,0u i.' ,,( b^rr."n rdlct rorr80 'rrrl ri

Clcopalra habital (Table :)'

3.1.3.2.3. ton cortc ts ofthc soil

3.1.3,2.3.1. Cnlions content 
--^--1t was the sodiun i(rn. lt

The iirst malt-'r cat( 
'ornPoner

n".,",..i ],1,, ,;,.,.,,',''' '-r'0'n'lr 
i0r:'or "h' ' nicc

i.'..,-.-,.",,,' ,"t .l:1 re ' rrrar'r''r\' u lu'rnrJ' \htrlr'r*

li ii,,.,".,:' .r,i.,c*e,r r,. In,,.ho Ine.l,,,r : -o:l 1i Ih< nrr rr'<':r\ cr

i,:. i';1,,.1,'. Iu'8','cq lnr'-arLr!p'h'' n-r0-nJ 0.:o

- i,,:; l, 1.,.,'.-' ,.,,,'i'nurrr\a"c ''n 'r'eq trt - 'uirit

r,,\ JU't,,n J]<r'u' s' "'''' 
t l'"pl'.] 

.,i':,-. .dt.i-n . rr J..rcr..d'lhe secol1d major cation oomponer

,*-r],i',,',.,1, 0... ",.r "'u 
. "' ' 1'" ^n'1n" 1'rr'r 'o l: ' n to 0 '

:: il, .;; ,,,,,.,n.,''',n'"1. ,'o ,l 
i;.':,i,';":::":l';,:,

n rhc lx\<r ("0 orr ,0' ihll' iic(d'co L

l:::,,,1';:,, i,;;'.;J"" ii::r lY'"'ll.:1.)':l-.,l ) | I li:,
lrr elt"t'atLr hritltdL 'tl(rurr 

u(
, , 1r',f .'""', ", rre - rl_c_ lr. Jr '0 lJ 'rnr I n:j '"tq '"' .lll
i*i,.' ",1,',, .o'.,, ru o0,.,nr' :", :,,;:i:::;,""i:il:l":, ;Ii:
'.,lrc ot 0.:8 rn'q 00 a '^'r 'rr ll* h'

tt' 
,n" 'n"4""'-n' 

;oll r l'l'd'('l lloll' Lr'l 'lr<J '0u " '"rl

' ,, - 
','""; '; i' 

"eq 
ln0 g 5 l xr I'c l<Drrr r:n lr' c'n' IrrJ rlrcrr

,:.;:"'."-i,';.,, ..,,nu1,'''r^ o' Lr :r "re'r 
r0up " ;r"rrheJeprh

li;:;';'; .;" 'n 'r' t''^' ra" 't'0 EL' 'rr I d'| \r-u rdh( I I

tsul'uqM"",,."hil"' 
al cleopalra habiia! it increased liom 0 l7

,,,.r,,i,'u'r'i",i'"",i" *" i'r':'L1;;';';t;1;:l: lLill,! lji
60 cm ther h inel'eascd to ils le\rmur

in thc botlon lnler 160-8ti cm)'
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It ras obserled lhal Cr c(nlclnuelions \\er!' higher 1I Abu

Lah* F l Baharl labilal lhan itr Cleopatra habitar.

The miio| eatior comporrcrrl \\rs polasiiun]. lt decreascd fronr

0.ll nrcqrl00 g soil al thesurfaccla)irlolltem;nimun\aluc0.08
meq'100 S ar (:0-10 !nr) and 0. I I at rhe dcpth (10 60cm)meqilotr
g soi! lt ir.rcased 10 0.13 nleqrl00 P soil al the hotlonr lal'er (6G81:)

.tn) in lbu Lah\\ F-l-Baha[. llo\re\er. polassiu,n de.rcasl.d iionr

0.L L mcq,'l00 gsoilxIthcsurla.e la)c.ro0.118meqll00 g5oi1 aithe

lalcrs (10 10) c r and lrt0 60 clx). h irrcrcased 1o it\ ma\irttxn \'alue

oi 0.l.1 ncq'100 g soil ir lirc hotlllu laler (60 80) cln ofClcoPatr:i

habitat. il is clear hom l.rblc 15) fial cati()n lonterrts olthc soil

sample5 $cre highcr ln Abu I ah\r Ll Baha'l habital than ll1('.e in

Cl.oparr a habital.

1.1.3.2.3.2 Anion content
'lrblc (j) sho\\s tlal thc soluble carbofales \\ere prescrll as

!-xces in {he t\\o locatiors. Ihc marinrLrm ralue ot bicarbonates \\a!
0.il lncqrl00 g soil a] ihe surla.e laler. then dc.reascd to 013

meqi100 g soil al the deplh 110 l0 cm) a d incrcased graduall) ti'
0.19 al ltre dcplh (:10 60 clnl lhen to 059 mcqrll)o g soil inlhc
bortom htcrt60-80cm)h Abu l-llw l-li-Bahar) habitar lvlcarl$1rile.
jts maxirnum \a1ue *as 0..16 nteqi I00 g soil al thc surlace lalcr
dccreased to lljl meqll00 !. nr thc depth (10-+0 cnr and 10-60cm)

and increased arld t!. be 0.31 meq,ritlogsollinrhebotlomla)er(61.)
80 cm) irr Cle,rpatra habirar I I abic 5l

ll is clcar from lahle (5) thar the maximunr value ofchl,rride

conlent in ,\bu Lah* trl Llahal \1rs 2.]0 nreq'1009 soil at rhe surlace

laler (0-20 cm). decrcaled 1(J l.i0 nleq.i100g,joil al ihe depth (20'+ir

crn)- then increascd gradLrall) to 2.l6 meq'100gsoilinthebollonl
lxlcr (60-80 cm). In Cleopatm habilat chloridcs dccreased lrom 0.61

meq, I00 g soil a1 thc surf'ace hlcr to 0.56 mcq,100 g soil a1 (:0-llj
ard .10-61, cml then increas€d lLi i1s maximum valuc ol 0.17 meq/l (l{l

g soil ln thc bottom laler (60 El) cm).

l able (5) shcw.i thul lh. slrlphalt colltc,rl ofdre 5oil sample

reach.'d its m^imum yalue ol-0 81 mcql100 g soil .r1 th. sufacc laler (u

2u crn). dccrea:ird lo 0.61 nr{' I 00 I loil al the depdr l:0-10 crr]) thc,r

lncreased lraduall) t(i {).t8 nleq 100 g roilirr tlc bo onl la\er (6c8il.rn
in Abu Lah$ El'1]xh^n habilal. In ('lcopara haL)itai. ii dccrea\ed lioni

0.28 meq/100 
1

depth (20-40 cr

meq/i00 g sojl i
It is obse

higher in Abu I

3,1.3.3. V€geta
The anal

the presence o
aspects of veg
(Table 6). Mer
Eaffact revealr
allseasonal asp

It is ob!
\Yith the frequ
spring, summ€t
Lahw El-Bahar
100% and I0(
ivith class 5 for

3.2. Eco-physio
Tbe inve

habitars at Mar
Cleopatrahabit:

3.2.1. Water co
Concemit

ttores water in
&-here the per
ma-\imurn value
74.0% in winte
at Abu Lahw El
rrend with a
locations . The
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0.lU nreqrl 00 g soil at the depth (0':0.nr) to tl.: 1 neq'l ()() g soil al the
deFh (20-40 cm) rhen increased grr.imlh 1.] iti rna\xnulf rrhrt of0.l.l
rrcq,'100 g soil in the honom laler (60 80 .ml. (Tahlc 5).

It is obsen,ed thal tlc anloll contents olrhc soil sarnpLj \ere
highcr m ]\bu Lah\\' El-Bahan habitrl ihan rhal ofCleoparra hrbitat.

3.1.3.3. V€getation an.rlr sis
The anallsls of rhe lransact at Abu Lah$ l)-Bahir\ re\'ealed

thc presence of cje\cn perclrnial spccies reprcseniir{ all \easonal
aspecls .rl \egclalion end ore annual species Eratliwll LtLifiNtun)
(lablc 6). \lcan*i1ile. in the habital ofCleopalra. the enal,-sis oia
transact re\ealed the presence olseren pelennial species reprcscnting
all :easonal aipecli cflegetarion (Table 7).

lt is obrioLLs t|at one ofthe dominant specjes isP r/rdi.?/r/
\\ ith tle trequenc! indeces of 1009;. 1009/0.909/0 and 90% in \vinlcr.
sprirg. sLrmnrer and aulunm. ret)ecrivell rith class 5 l'or each il {bu
t-ah\\ trl-Baharl. \lean\hiie. the lrequenct indices were i009'0, 90%.
1000/i and L 00c'o in \ inter. spring, sunmer and autulnn. rerpcctivel)
Lrith cla:; 5 1br ea.h in rhe hrbilat ol alleopann.

3.2. Eco-phl'siological studirs
The investigatcd lea\es and bulbs ai ['ancratiunt urihicuit

uere collectcd during rhe \ears (199E 1999) irom tuo narural
habitats at lvlarsa Nlalrlrh (Abu Lah$ ! l-Bahar_\ and the sen shorc .r[
Cleopatra habit,us).

3.2.1. lvaler content
Corrcctuing thc eco phlsiol.rgical slutl\. I'antrutiutu uruLiLutl

storcs water in irs rissues 1r o\ercone thedq !teether.lndirions.
\hefe the pe|cerlaqes .l \!ater c.nrert\ \rl lea\ei rea.lird ihier
ma\irnun \ alues ol 80rn in.l -.1 r.)0 0 iir u intcr and ninitrLrnr \ alucs of
ji.090 in \\inter arLl nlininLrm rrlues of 1.1 0% and 63.r-0,; in rulumD
al Abu I lhs Fl Bahan and ( le{-.patra habihr. respecti\el\. The same

lrend \\it[ a diii;rcnr percelrrage \\'as clcar ir bult,s ar lhe t*o
locarlLrn,r fhr per..nrrge: oi\\nlof conrcnl of bulbs arlained a
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nid\lr,ru_r \J'( ol -uoo 'rlr'r ''I"' rrr "'r'r<r and"rc'r r"rt"rrt'ttt

l:;::': ::";. -',J o,:" 'a.,', rh' -c'-rr' ' '\rr'r' LhL

,;:;;". ",;"i. 
ir, s,-rc^src 'rirhe-rhJ rr'dr 'r'Dri ':'lrrner

, 

' 

r',l .rittutntt.-' 
';"..;' Jr<rI rr'xr \'rr I ah \ I r'Brr'or\'drr 'rr \\d""'Jr''e 'ol

r,tc olrnl Il'irn lh"l ^l I lc' Dallt d ' r$ul ol 'l'rl - lr n i'l'rrs
' '-,' .i'." .a1 c 'r''r'l' Ln'' "llr' '' " rr''o'r' ' li' n ( 'nl'' I

,,,-'' i 
-; 

:.-';;' 'r ( r<u-rrrd na'rta r'rcdn-'"h''-'r r'''

il"; : .;J. ;'. ,o' der J in,.,-r / /' r 4 ( \qL 
'nh 

\

"'"'" i.,..* lt." rl, I ' ' '|' n"L' -r"cpr' s'lt''r' n

ol rhe plrirt.

3.2.2. Metabolic Produ'ts
3.2.2.1. Ash cutrt(nt
" - -,,l"'r""r :r'l i'nlenl'I I aruo"'t'r"ea'e'derrcas<JlJrn'l'r0o
,,, " l;;."f ';;;;''1",''gu' ro'r'" 

"rrcr 'rorn 
r+ I0 'dur'n!

"":l:,:;,: l':: . i" ';'';, "; ' 'i'p"LrJ h:'Drrr rn(rbl'|errcno$'rrrd

l'il:.;,""'..,;1. ':;.:,".' - ric ''urb' ', '|h( '*o r'r'on' rhe

".,,' ,-a r. ";,. -ho$cJ a no'ill\c re allun hc't<c rlr( rrlr' I e'L' ' -l<r'l

;:,lffi i:: "r;';t;:;;'&ing s.ir! r.ultge and smidl (1e8r) reponed

;; ;".;i",; ;=""' ol xeropiltcs possess inlenal or PeriPheral \rater

.t.,r"s",1.t".-.. rl,irgir,hesc LisiLre-' are ncnphotoslnthctic

-l-2.2.2. Crrb0hrdmtcs' - - :i ;;';;;"; ' 
alries (-'r rh' lotal 

'arblhl 
drares oi lcar cs *ere

; ,, ,.a', U';', ," .o'"* 
'rrrd 

thc nrinimum ielucs serc l'l and 2 0'';

;'i;:,",, 
"\b. ;.,\ rrB'''-r ' 'nd 'r' Plrrd 'dbil:,:

-.r..1'''.i. ,n. '"n. "t 'o *"n " hrJhe pe .<'ru:e $a' cll"':rr

hllh( al lhe t\\o localrlier lhan Lea!(s'- "'i;i; 'prln'r 'o,''lir''"' 
plant' 'c.. lco rJ rrcrca'c rh<ir

",,'",,,,;il.". 
:'.,,.". ;;'i'r'.,''";' r'r"e 

'l'er1 
rnc ^('urr'u'ar:^' ^'

"")i ,i,'..t.,'.. i,, ,',.i, r(d\('' r rrr per!enrasc' I 'orubl' 'rrb 'hltlr.rc'
i. l",rir"r'.'^',:o"ro''l'nrr8 '''arl rL\' l(J rhe rn<pr(\"''
,,".aa,. " 

lro'n''r. ri'_lL' 'l r' - cJ "' h\d 'r('
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(lt): X{ern valuts ofTrater conttot, total ash, total aod

soluble rarboh!dratcs and total Ditrogcn in P"t/'rllu'
,rrrl.?rrr during the period of io.testigation (1998 _

1r,0q r.

Item Season ,{bu Lahl El-Baharl Cleoparra

bLrlbs

Winter
Spring

Sunlnrer

80.0
7i.1
i6.5
7.1.0

7',7.0

7l .0
'/5.s

66.0

l,l 0

]li0
ll.0
68.1

7t.i
66.-1

t0.l
61 i

Sp.'t1g
Summer

24.5
13.4
13.6
15.9

12.0
4.5
6.5

7.5

14. i
'/.'7

'1.8

9.3

9.6
3.6
5.2

6.0

I'i,lal ca.b0lrydratcs
gm,100gn dr) \\t.

Winter
Spring

Sunrfirer

2.1

3.0
2.5
2.9

4.1

5.3

4.2
5.0

2.0
2.8
2.3
2.4

3.0
4.9
3.2
4.4

Soluble

gll1, It)ogln .lri ur. Sprtrg
Summor

1.2

t.'7
1.3

1.6

2.5

3.5

3.0
3.2

1.0

t.4
1.1

1.3

1-9

2.E

23
2.4

l'otal Nitrogen %
Spring

Summer

i..t
t.8
2.6
).1

2).
2.6
2.8
3.0

3.2
2.'.7

2.4
2.2

Thc rcsults o1- the prcsent $orl relcaled r.nlarkable adapli\ e

featurcs in thc resporrse of ihe \erophlle I. a/-d6"u''' lhc pinn!!

tend 1() retai. higher orsanic inlernediates. particnlarl) rolii
carboh)dralcs undcr slress condilions linder nloisture strei:

cLrrdltions. insolublc carbohydratcs are cortverled 10 suqarc $at lua:

ro thc i|crealc io the Lrsnrotis Potential and co sequcntl) thc increa:'

. I s.,,-. f,',cr,lia. I I pl.rrr.rl,. llr\.lr'l('<n.e ir'\"1'r D l'
gradienls arc relponiihlc of $ater orgtnic and inorgani' soiui'

transolocatr

spring seasr

3.2,2.3, Tor
The r

a\d 3.2 yo
oZ in auiu
respectivel]
gradually ir

It ma
mltent in I
attibutcd to
than during
assumption-
accumulalior
.esu]t ofthe

I
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transolocations (Stocker. l96l). Under drought stress conditjons, P.

drabicltkx acwnnlaled higher level of total carbohydrates during
spring season (El-Monayet; et dl., 1986).

3.2.2.3. Total nitrog€n contents
'fhe ma-ximum values oI ihe lotal nilrogen of leaves were l-4

and 3.2 % during winter and lhe minimum values were 2.4aDd2-2
yo in autumn at Abu Lah{, El Bahary and Cleopatia habitals,

respeciively. On the ottler hand, the total nihogen content inthe bulb
gradually increased lrom its mininum valucs of?.2yo and.2.0 y. in
$,inler to rcach its maximum values of3.0% and 2.7% in autumn.

It may bc concluded that the high amouDl of lotal nitrogen

conlenl in lhc leaves rvas due to higher metabolic rates which are

afllibutcd to the high tater resources ofthe sojl during winter months

than during the dry periods whictr accounts to Stocker's (1960)
assumption- This phcnomenon may explain ca$ohydGte
accurnulaliotls in the leavcs in high proportions more than bulbs as a

result oathe higher rates of plant merabolic processes in the wi!ter.
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