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ABSTRACT. Using the random quadrat method, a one year ecological study on 
the vegetation of a traditionally protected and a continuously grazed parts of 
hem a Sabihah was conducted. This was undertaken by recording the : 
(a) Flora of the study area (72 species of 32 family were recorded). 
(b) Plant 	 height (The height of the important palatable plant Cymbopogon 

schoenanlhus (L.) spreng was decreased by 59% in the area open for grazing 
of it's height in the protected part). 

(c) importance 	 value index (IVI) for every species found in the random 
quadrats, and from that the Total IVI was calculated (e.g. the total IVI in 
Autumn was 354.5 & 245.7 for the protected and the grazed areas 
respectively). 

(d) plant dry biomass gmlm' 
(e) chemical and physical properties of the soil. 

Results of a., b, c, d & e showed that the protected part maintained higher 
species diversity, and palatable plants, e.g., C. Schoenanrhu.~ (lVI 486.1). Such 
high plant diversity played a major role in soil conservation. The area open for 
grazing has a low cover, and consists mainly of a non-palatable species, e.g. 

Asphodelusjislulosus L. (IVI 212.4) and Psiadia punclulala D.C. (IVI 208.5). 
The palatable species are severely destroyed in this part , and represented, if 
found by their rhizomes. 

This resulted in severe soil erosion, and Cross soil texture. The average soil 
water soluble nitrogen (N) was higher in this part (2.17 ~g dry soil) than that 
of the protected part (1 .03 f..lg/g dry soil). However similarities between some of 
the soil properties were found e.g. the average soil : water content (2%), pH, (8), 
organic matter (8%) and the water soluble P., Ca. and K. and the electrical 
conductivity (~ ho/cm). The present study shows both the ecological and 
economical importance of such hema system. 
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Table 3. chemical and phys ical analysis of soil samples collected from the protected and grazed areas at sabihah hema 

--1 
ff-

Habitat 
Water 

Soil pH 
Organic Water soluble (mglg Soil) Soil 

texture 

Electrical 

conductivity 

:pmho/cm 

Season 
content mailer % 

N p ea Mg K 

Protected area 3.1 ± 0.1 8.1 ± 0.1 7 ± 0.7 2.8 ± 0.6 0.12±0.03 74.2 ± 16 11.14±2 11.2 ± 2.3 Loamy Sandy 129±1.6 ~l::....:J1 J..,aj 

Grazed area 4.2 ± 0.2 8.4 ± 0.02 6 ± 0.33 5.5 ± 0.3 0.1 ± 0.02 65 ± 8 8.87 ± I 13± 1.5 Sandy Loamy 131 ± 0.5 Winter 

Protected area 1.55 ± 0.1 8.1 ± 0.02 4.8 ± 0.2 0.53 ± 0.04 0.15 ± 0.02 89.8 ± 7 12 .28± 1.7 23.1 ± 2 Loamy Sandy 132 ± 1.1 ('7)1 J..,aj 

Grazed area 2.1 ± 0.2 8.25 ± 0.02 5.4 ± 0.4 0.48 ± 0.02 0.10±0.01 138 ± 10 14 .1 ± 2 13.8 ± 2 Sandy Loamy 133 ± 0.82 Spring 

Protected area 1.6 ± 0.2 7.9 ± 0.03 1.6 ± 0.03 0.1 ±0.01 0.21 ± 0.03 149 ± 28 24 ± 7 12 ± 3 Loamy Sandy 75 ± 4 ~1J..,aj 

Garzed area 2.1 ± 0.2 7.96 ± 0.04 1.3±0.1 1.20 ± 0.004 0.1 ± 0.01 101 ± 10 8.4 ± 0.6 7 ± 1.2 Sandy Loamy 75 ± 2 Summer 

Protected area 0.7 ± 0.1 7.8 ± 0.1 2.8 ± 0.31 0.7 ± 0.2 0.6± 0.1 73 ± 13 7 ± 0.9 12 ± 3 Loamy Sandy 65 ± 7.5 ~.f-IJ..a.9 

Grazed area 0.5 ± 0.1 8.2 ± 0.1 2.5 ± 0.2 1.5 ± 0.1 0.6 ± 0.1 66± 9 3 ± 0.9 8.8 ± I Sandy Loamy 98 ± 8.1 Autumn 

> 
en 
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Table 2. Flora of Hema Sabihah (suite) (C;li) ~ \.;0- uli~ : (,.) JJ~ 

Plantaginaceae 
Plantago lanceolate L. 

Papaveraceae 
Argemone mexicana L. 

Polygalaceae 
Polygala erioptera De. 

Polygonaceae 
Rumex nervosus vahl 
Rumex vesicarius L. 

Polypodiaceae 
Adiantum capillus-vereris L. 
Adiantum incisum Forssk. 
Ceterach ojjicinarum DC 

P~imulaceae 
Anagal/is arvensis L. 

Resedaceae 
Caylusea hexagyna (Forssk.) M.L. Green 
Ochradenus baccatus Del 

Rhamnaceae 
Sageretia thea M.e. Johnst. 
var. bornmuelleri (Schneid.) M.C,. Johnst. 
Ziziphus spina-christi (L.) Willd 

Sapindaceae 
Dodonaea viscosa Jaca. 

Scrophulariaceae 
Kickxia sp. 

Solanaceae 
Lycium shawii Doem. et. Sch. 

Solanum nigrum L. 

Withania somoni/era (L.) Dun. in . DC. 


Urn be iiiferae 
Froskalea teknacissima L. 

Zygophllacea 
Fagonia indica Burm.f. 

_ 11_ 
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Table 2. Flora or Hema Sabihah (suite) (~t;) ~ l;-. ~t;~ : (Y) JJ~ 

Graminae 
Aristda adscensionis L. 

Cenchrus ciliaris L. 

Cymbopogon schoenanthus (L.) spreng 

Cynodon dactylon (L.) Pers. 

Eragrostis pilosa (L.) P.Boaiv. 

Hyperhenia hirta (L.) stop f. 

Themeda triandra (Forssk) 


Labiatae 
Echium Longifolium Del. 

Lavandula dentata L. 

Lavandula pubescens Decne. 

Marrubium vulgare L. 

Micromeria biflora (Ham) Bentn. sp. arabica K. walth 

Nepta deffersiana schweinf. ex Hedge 


Leguminosae 
Acacia laeta R.Br. ex. Benth. 

Astragalus eremophilus Boiss. 

Astragalus spinosus Decne. 

Indigo/era spinosa Forssk. 

Lotus arbicus L. 

Trifolium sp. 

Trigonel/a anguina Del. 

Vicia sativa L. 


Liliaceae 
Aloe sp. 

Asphodelus jistlll osus L. 


Malvaceae 
Abutilon sp. 

Hibiscus sp. 

Malva parviflora L. 

Malva verticil/ala L. 


Moraceae 
Ficus carica L. fonna 

Oleaceae 
Jasminllm grandiflorum L. var. jloribundum 
(R. Br. ex Fresen.) P.S. Green 
Olea europaea L.ssp. a/ricana (Bunn.f.) P.S. Green 

- ir ­
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Table 2. Flora of Hema Sabihah 

Acanthaceae 
Blepharis ciliaris (L.) B.L.Burtt . 

Aizoaceae 
Aervajavanica (Burm.f.) Juss, ex. J.A. 
A izoon canariense L. 

Amarnthaceae 
Amaranthus graecizans L. 

Asclepiadaceae 
Carlluma retrospiciens (Ehrenb.) N.E. 8r. 

CaryophylJaceae 
Dianthus uniflorus Yahl 
Gypsophila antari Post & Beauv 

Compostae 
Centaurea sinaica DC. 

Echinops hussoni Boiss. 

Frncoeuria crispa (Forssk.) Casso 

Onopordon ambiguum Boiss. 

Osteospermum vaillantii (Decne.) Norl. 

Psiada punctulata DC. 


Cruciferae 
Diplotaxis harra (Forssk.) Boiss 
Farsetia ramosissima Hochst. ex Boiss 

Cucarbitaceae 
Cucumis prophetarum L. var. prophetarum 

Cupressaceae 
Juniperus excelsa M.Bieb. 

Cyperaceae 
Cyprus conglomeratus Rottb.L. 

Euphorbiaceae 
Andrachne aspera spreng. 
Ricinus communis L. 

Geraniaceae 
Erodium pulverulentum (cav.) willd. 
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(~L;) Tr/rl..r.- ""';lJ:-1 ..:..>~ll.Jj.J.J ..:..>~I t.lA;) ,~\l1 J:.l,) :n) JJ....l:I:­
Table I. The importance value index (lVI), plant height and plant biomass gm/m' 

o -Autumn ~)-I - ,) 

Plant species Protected Area Grazed Area 

Plant Height cm IVI Plant Height cm IVI 

Grasses 

Cymbopogon schoenanthus 

Themeda triandra Forssk 

36 ± 6 

30 ± 6 

166 

S3 

16 ± 5 
-

120 

-
Herbs 

Asphodelusfistulosus L. 

Blepharis ciliaris (L.) B.L. Burtt. 

Farsetia ramosissima Hochst. ex Boiss 

Gypsophyi/a capillaris (Forssk.) C. chr 

Osteospermum vaillantii (Decne.) Norl. 

-
15 ± 0.6 

80 ± 4 

30 ± 3 

23 ± 6 

10J 

15 .6 

14 .6 

95 

20 ± 5 

10± I 

-
-
-

23 

10 

-

-
-

Shrubs 

Francoeuria crispa (Forssk.) Cass o 

Lavandula dentala L. 

Psiadia punctulata DC. 

-
-

-

-
-

-

40 ±4 

19±4 

40± 6 

II 

S4 

30.3 

TotallVI 354.5 245.7 

Number of species 6 6 

Dry plant Biomass grnlm' 169 ± 14.4 164 ± 2S 

- j.­
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(~L;) rr / rl.,r:- Jld:-I u~1 0jJJ u~1 t\...i;) ,~'JI J:.l.) :n) JJ~ 
Table I. The importance value index (IVI), plant height and plant biomass gmfm' 

C-Summer ~\ -~ 

Plant species 

Grasses 

Arislida sp, 

Cenchrus ciliaris L 

Enagroslis pilosa (L,) P,Beaiv 

Cymbopogon schoenanthus 

Protected Area Grazed Area 

Plant Height cm IVI Plant Height em IVI 

-

25 ± I 

25 ± 0,5 

29 ± 2 

-

14 

8.4 

95, I 

10 

-
-

20 ± 4 

9,9 

-
-

20,5 

Herbs 

Asphodelus jislulosus L - - 32 ± 8 62 

Blepharis ciliaris (L) B,L Burt!. - - 5 49,6 

Cenlaurea sinaica DC, 20 ± 0,7 6,4 - -

Echinops hussoni Boiss - - 50 ± 7 7,2 

Fagonia indica Burm,f - - 5±1 36, I 

Launaea capilala (spreng,) Dandy 20 ± 0,3 3,8 - -

Lotus sp,aff, arabicus L 15 ± 3 55 ,3 - -
Nepela dejlersiana schweinf ex Hedge 25 3,9 10 ± 0,3 8,3 

OSleospermum vaillanlii (Decne,) Nor/. 31 ± 4 98 , I - -
Polygala evioplera DC, 30 ± 3 5,3 - -
Shrubs 

Francoeuria crispa (Forssk,) Cass, - - 50 ± 3 28,9 

Lavandula denlala L - - 45 ± 5 32 ,6 

Psiadia punclulala DC , 30± 4 4,8 43 ± 2 43,6 

TotailVI 302 298 ,7 

N umber of species 10 10 

Dry plant Biomass gmfm' 133,9 ± 9 141.3 ± 24 

- r'1 _ 
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(~l;) rr / rl..r. ..j~1 uL;.:J1 0jJJ uL;.:J1 tLA;) ,~~\ J:.b : (') JJ~ 
Table I. The importance value index (IVI), plant height and plant biomass gmlm' 

B - Spring ~)I - ...... 

Plant species Protected Area Grazed Area 

Plant Height cm IVI Plant Height em IVI 

Grasses 

Arislida sp. 20± 0 55 .1 - -
Cenchms ciliaris L. 22 ± 6 35 - -
Cymbopogon schoenanlhus 38 ± 4 112 12 ± 2 49.8 

Herbs 

Asphodelusflslulosus L. 5 ± 0.1 5.13 6 ±0.8 120 

Blepharis ciliaris (L.) B.L.Burn. - - 5±0 3.8 

Echium longijolium Del. 5 ± O. I 4.6 - -

Lounaea capilala (spreug.) Dandy 20 ± 0.2 5 - -
Lavandula pubescens Decne. - - 30 ± 5 24.1 

Micromeria bijlora (Ham) - - 20 ± I 7.3 

Benlh . sp. ambeiea K. walth - - 20 ± 3 3.24 

Onopordon ambiguum Boiss 

OSleospermum vail/antii (Decne.) Vorl. 31 ± 2 73.9 - -

Polygala erioplera DC. 50 ± I 5.4 - -
Rumex vesicarius L. 20 ± 0.4 4.54 - -

Shrubs 

Francoeuria crispa (Forssk.) Casso - - 25 ± 5 11.2 

Lavandula dentala L. - - 43 ±3.7 37.7 

Psiadia punclulala DC. - - 43 ± 2 42.6 

TotailVI 300.7 300 

Number of species 9 9 

Dry plant Biomass gmlm' 205 ± 13 261 ± 39 

- Y./\ ­
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r i / il.r:- ..Jld:-I ..:..>~I 0j)) ..:..>~I (LA;) 4 ~\l1 J:.b : (\) JJ~ 
Table I. The importance value index (IVI), plant height and plant biomass gmlm' 

A - Winter ~l:.!J1 - i 

Plan t species 
Protected Area 

Plant Height em IVI 

Grazed Area 

Plant Height em IVI 

Grasses 

Cenchrus ciliaris L. 30±0 20 - -

Eragrostis pi/osa (L.) P. Beaiv . 28±2 20.1 - -

Cymbopogon schoenanthus (L.) spring. 37 ± 3 113 10± 14 101 

Herbs 

Asphodelusfistulosus L. - - 28 ± 3 7.4 

Blepharis ciliaris (L.) B.L. Burtt. - - 5±0 15 .3 

Caylusea hexagyna (Forss K.) M.L.Green 25 ± 0.1 4 - -

Cyperus conglomeratus Rollb 20 ± 0.3 4 - -

Echinops hussoni boiss - - 20± I 5.4 

Erodium sp. 5 ± 0.2 6.4 - -

Lavandula pubescens Decne. - - 40 ± 3 20.8 

Lotus sp. aff. arabicus L. 5±04 20 - -

Onopordon ambiguum Boiss - - 5±1 4.9 

Osteospermum vaillantii (Decne.) Nor!' 25 ±4 105 - -

Rumex vesicurius L. 20± 0.1 4 - -

Shrubs 

Francoeuria crispa (Forssk.) Casso - - 35 ± 24 24.4 

Lavandula dentata L. - - 45 ±34 31.4 

Psiadia punctulata DC. - - 38 ± 7 92 

Solanum incanum L. - - 20 ± 5 74 

TotailVI 296.7 310 

Number of species 9 10 

Dry plant Biomass gmlm' 222 ± 27 189 ± 25 

- 'TV _ 
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_ "0 _ 




272 A.S.M.Hajar 

:..r" J5 L ~..J . ~)I,J ~)-I ~y)1 uL;~1 ~l!5,J .>\..~i O.>~j Jl 
~ \II ~ .A!,J (Floret 1981, Abulfathih 1981 and Abulfatih et al. 1989) 

'-;'-J..) .)\5 .)b ....? ~y)1 uL;~1 ~ a:uWI J~ J ~ i4J1 ),JJJI 

.~I 

~ J o)y!.:ll 0~ '11 :..r" -4..w1 L l;l,.ljl ~ oJ.". ~l:JI ~,J 

4:...o,J . 01~1 ~,J 01~1 J-bL:.l4 ~I .!1l; uUJ4,J ~ JWI IJ.". 


J-bL:.... J ';~I ~)I .)i'~,J ,-:?iJI,J (Walker et al. 1981) Jt11 ~ ~ 

. ~y)1 uL;~1 .>~ :..r" ...l:>- .A! ~,JI.r-aJ1 ~,J ~t.;UI 

~ :..r" J-bL:.lI ~ ~ .)i (Chaudhary 1989) J '»,J .A!,J IJ.". 

~y\ll o.>~j Jl ~ G.!,J J lS.>i .A! ~)Ull oL;.J-1 ~\.J. ~)I 4 1 

.A! ~l:l-I ~\)JJI ~ :..r" cr.ill t lh4J1 J ';~I ~)I .)~ J,WI J ~~I 
:..r" J5 L Jl..ljl ~ LiAo,J . ~~I ~lb.U i WI 0;JI,J ~I yj­
(Hassanyar 1977, Webb and Stielstra 1979, Waser and Price 1981 , and 

. Zahran 1989) 

~) \II 1S..l4 ~ ~I)JJI ~Lk; J ~;J4 (i) ~) J,J.B:- I r-4=,J 

. ~jJJ ~~,J ~~f.! ~li ~\,:; ~ ,-:?~,J . J~ 

u L..i...aJ1 ~ Y ~ lh4JI 0} ~ ~L.,:.j ~ l:.:JI oJ.". u~ i .A!,J 

~ ~;JI ~ ~l.!..:ll ~ IS~ ~I uL..i...aJI,J ~ .;-'11 ~I J t.;')\.;;>.I,J. ­
~)~."...vl ~ % ~~I o.>U.I,J pH ,J % ~;JI ~Ll. i WI .k.....pi '-:I' i~ 
~ ~ l.!..:l I I J.". IS~ I .A!,J ~jJJ ~4~ I ~ .,:;,1l,J i ~ L;.r.I I ~ i ,r.-llS::J I 

i WI otf'i l ~ ; Y f yi ~l f5i ,Ji UI uljJ :..r" ojJ Jut.;')\.;;>.'11 

J>b ~ cr.ill t lh4J1 J ~;J\ ~~ ~ ~')\.;;>.I dl~ ~i :..r",J ~l.::.U 
~l.!..:ll Ri ..w pH ~,J)~I ~)I ~i .~)I,J ~l:..!JI ~ J')l;.. \.J.I 

o.>lll :..r" ~;J\ IS#- o.>~j L ~~ ')Ll ~ .)\5 ~i ~l ~i ~ 

http:J-bL:.lI
http:J-bL:.l4
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~..lEJ'~ o.1>-IJ of" ~1 L..:lI J>b ~':>~J ~ t d...~1 ey\q ohJ 

~ '-:f').l ~.,::..al 4.Ak:l1 J ~i .~ ~y)1 ey\1\ ~J Lr)J.:J 

Cymbopogon schoenanthus ?)\II u~ .:>I}! 1.lY ~ 4JS ~y)1 uL;L:;JI 

Ih J ..bA.; o.1>-IJ of" Aristida meccana l:?))..l!1 ~ ~J o)~...cll 

. tLbAJI 

(.f" G~ ~ 81 j!lJ tLbAJI Ih A.:y)1 ~ ~L:;JI ey\ll ':>"-:;J 

~y)1 ~ ey\ll oh (J"i) ~J .n) ~) JJ.8:-1 J ~~ ~) 
Psiadia J~I o~ '("''', f = IV!) Asphodelus fistulosus JJ.;;l1 u~ 

i.rAIl u~ o.:>~IJ ~\l1 J ~)..!w..J ("'A,o = IV!) Punctualata 

)..lA ~ o~1.fA ~~I ey \I I ohJ (' 0 0, V = IV!) Lavandula dentata 

J ~.;5) ':»J ~I ~y)1 ~ ul~1 J1 6jL.;, 'i~ tLbAJI Ih J i WI 

.(') ~) JJ.8:-1 

I,... ~UI l:..&. \II 0L...kj \. I~ I~: ~ -II 4..S. "II uL;UI "_.­..rJ.F J i ~ r..r.- '-:? _..Y-' ..r---'J 
. (VA,V = IV!) Blepharis ciliaris ~I ~~ u~ 4.....i) 

(' ~) JJ~) ~L:;JI o.:>WJ ..j~1 0j}1 01 J1 o).';'i l )~J Ih 

uL;L:;J1 ,y- W~ I'" 0~ .:>~ L..:l1 J>b ~UI 0.1>-J J1 ~~ 
~ uL;L:;J1 (.f" G~ ~ J d ~ J ,L..:l1 J>b ~ ~.l.E-, ~y)1 

. '-:f').l ~.,::..aI 4.Ak:l1 J A.:y)l 
~ ~ 

~ ~IJ JL).:> (" ") ~J~I.-J ~_,...U ~L::JI ~J 

~WI J L..:l1 )J':> ~ ..:.j}1 ~ JJ . L..:l1 1-41 ~.:>..vJIJ d''p i ~I ... ........ 


~WI J~ J j))1 O)J':> <JL:l~J ,~ ,-?y)1 uUJ~J sJL;.:JI .,Lk.;J1 ~ 

. ~.:>y--ll ~.rll ~I ~ ~L:;JI 4 1~ 

(.f" J5 o':»J\ ~ c: iL; JL4;l ~ <Jld-I ~I ~ .:>..L.all Ih JJ 
~L..:l1 0\ (.f" (Ha1wagy 1962, Kassas 1970, Ayyad and E1-Kadi 1982) 

u.:>i ~ 0b.r-J1 JWJ ~.rll ~ ~)~ .,I~ J ~y)1 ~L:l1 ~ 
_ ",­
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4..:.il:J.'J ~1zJ' 

ulo.,L~.Uj ~l.::.:JI ~i (\) ~j ~Ij i • r • \ iL;) JJI~I ~ 

J)~ (.:> • ~ • ~ • i \) ~j JJ~I r= ~ .~I IJ..,. :..r' 0lA;...J.1 

0.:>\11 0jJJ L?~I ~~ J.,bj 4....-.l j JJI ~~ u\';~1 ~~ ~~I 
~ ~Iy JJ~I IJ..,. :..r' k.,1 ~J IJ..,. . ~LJ.I O..A>- j J1 ~~ ~l:l:-I 
y-»~I .ul:i~1 o.l.". ~i Lr"J .~I )..l.o ~ ~~I ey~1 o.l.". 

~) J")G- (IVI) .J ~~I J).:> ~ 01.5 ~ Cymbopogon schoenanthus 

~i ~j .~)J C,:-iil t\..b..ill J r'\\,i J UI J:>-b fAi,\ = J~ 

u~1 IJ..,. o.:>~ Jy JJ.: l! .JJ~I IJ..,. J 0,;5) ':>jJ y->I u~ L?~ ~ 

~i u-O~I ~ ~I oJ..,. u5J .4....-.l j JJI ~lk.; J ~~I ey~1 Jy 

IJ..,. . UI J:>-b ~i :..r' / f· J.:>L....: ~ ~)J c.,,:..al t\..b..ill J u~1 IJ..,. 

J.:>L....: ~ ~1 ~ u~1 I~ L?~I ~I tLi;) 0i J1 ~L,.;'i~ 
0~ ~) Jy o.:>~jJ . UI J:>-b ~Li;) :..r' -?)J ~,,:..al ~I J /0 '\ 

,,~) J ~ ~J }~~'il Jy ~ .G~J u~1 IJ..,. .:>I}i :..r' ~I 

• -:.r.~1 ~pJl ..j1~IJ ;l:l:-I ~)I ~ ~.l.bJ •~)J c.,,:..al t\..b..ill 

~ j~1 "~lJ j~j'il by" J1 Jy.o.,1l :..r' ~ ':1 -Gi k.,1 loS 

j~1 J~ J Ji ul~1 ~ ~l..... J ':11 If'f" ..lA>~ tJ .~) 
0i k.,1J .o.:>I}i .:>b}J UI J:;-b ~~I .GjJ':> ~ -Gi ~ J ,0f}1 

~~I J u~1 IJ..,. ~ . or=--o Oj~ ~Lill u-O~ ~.,AJIJ ~.A;ll .:>I}~I 
= IVI ~~I J:J.:> ~ .Osteospermum vaillantii ~I u~ UI ~b 

c.,,:..al t\..b..ill J Oy" ':1 J ~I~I u~)1 J:>-b ~ t d ~ J ivr 

u\';~1 ~l..... J ~Yo k;~ ~J 00 t\..b..ill IJ..,. J .Gj..lJ ~)J ~)J 

~ ~,,:..al uSlo~I J oj.:>L; Oj~ ~J 00 . j~1 J~ J Ji ~~I 
~~I -:.r.J..,. J!1..r. . ~ ~IJ ;l:l:-I ~)I ).f\J u-O j ~~ ~J i,;.:.o 
JJ)I -/' eyi ~~ ':11 ~y j 415 ,;--T ~y r- ~ UI J.>b 

. Psiadia punctu/ata J~IJ Nepeta deflersiana ~I • Asphode/us !istu}osus 

- n' _ 
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\.:..dy:-.. ~ ~ IJ"'u1 ~ ~U.1 <.:.J \.A yW.1 u~ J.rd-1 ~ ..tiJ 1..Lto 

o""/'A ~."JI,k.:.J °t '/iA J)aJI,k.:.~) ~~ ~~I ~w,/;l1 ~ d' 

.(~IJ"'u1 ~ ~ ,,-;-,,;i o..LtoJ ~I ~ J) P '\O',~ t.l4;)J 

)JI .h.....~J ~~I 0))-1 <.:.J~J~ <.:.JLb...... ~ .h.....~ ~ 6j")\.,JI ~JJ 

J <.:.J~JJiJ (Walter 1955) ~)a.l ~ <.:.Jly:-.. ~ o..ll ~~ l:?r-ll 

'(')~J~I 

Average: 

D R.H. (%) 35.1 humid :-:.:. W.V (km/h) 7.4 season 
Evap. (mm/day) 10.1. 
Annual Rainfall (mm) 332.7 

Co arid~ 
season .....40U 

Q)

:; 
iii 
Q) 
a. 

Max: 22.62 E 30 
~ Min : 11.46 
·ffi Daily : 17.16 
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E .s 
c 
060 

.~ 

a
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Fig. 1. Climatic diagram of the study area (1900 a .s.1. , lat. 20° 21-, long. 41 ° 26-) 

(Data collected from Aqieq Meterological station , lat. 20° 18-, All. 1651. 9 m.a.s.l.) 

_n_ 
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fill ~" fill ~" 
~)J k.; .J~ ,-:?jJl .J~yiJl j (Delory 1949) j-; ~)J k.; .J~ 

. (Woods and Melon 1941) ul~~I 

i~1 ~ ~\.J..lI\ o~ ~ i~\ t~ ,. i ' iJ"W\ 01 Jl o)..;,~\ .JJ.fj 

(Grime and Lloyd 1973 ~L.:....J.\ ~L.:.....J..\ ~\) ~ C~ J--:-J (r-" 

if' ,-:?~I ~I .)l..a.> ~.l5 ~ 6b-.J J5 Jj , and Hajar 1987) 

elk! J5 ~~I J-..l4; JP~ ~~j elk! J5 if' ";I~ Ci ') l:;f ". 

u~1 ~ ~~ ~j, :i..>UI o..b-j Jl ~y-:...o ;ijld:-I 4;~1 o.)lll if' 

~.l5 .~L.. fA o..llj iO A' .0);>- ~.J.) ~ 0} J ~~I 4;~1 
t:. ~ (~.;LI ~ 1!'~lj i' ~~. i~ !'l:...:. ~I~) Jo15 i~ J.la ~j 
!'~ ~ u~1 o~ ~f ~j kll !'~) )L.. if' 4;~ u~ ~yUj 
(Tackholm j (Collenette 1985) ~ ~Ij Migahid ~ (1988, 1989) J ').Jj l..o 

~I w~ ~ i.,.wl ~ ~ J ~~Ij ;ijrll ~L!ll u~lj 1974) 

J.>-b ~ <)~ tf j.s:J ~'JI ~.) ~l..>- ~ I~ij . o~ j:~1 ~ 
if' 0.J.#1 ~.;hU ~ (Importance Value Index-IVI) ~1y!..J1 u~)1 
!,L.k;.ll .)5J1 ~'JI ~.) ~l..>- ~ ~ if'j (Curtis and Mcintosh 1950) 

: IVI ~l..>- J ~l:.ll u)l.)WI ..:..-.,.~I ~j I~ . elk! J5 J <)~I 
Number of occurence of species Z 

Frequency of species Z (F) --------------------- x 100 
Total number of plots 

Frequency of species Z 
Relative frequency of species Z (RF) --------------------- x 100 

Sum of frequencies of all species 

Number of individuals of species Z 
Relative density of species Z (RO) x 100 

Total individuals of all species 

Total cover of species Z 
Relative dominance of species Z (ROO) = ---------- x 100 

Total cover of all species 

Importance value index (IVI) = RF + RO + ROO 

"'­-
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~ ~;J\ o.ia. u5J .~U\ ~ Js- ~~I ..:...\j).;:II~) ~O~) 
~) ~ ~;JI o.ia.) .)~'il O~ ~.J ~I t.~1 ~I?i ~ Js­
~? ~.J)i ).r.)1 ~; lAi . ~P ~LJ.l 41A>- O.Jjj) ~ J ~y.a>­
~ Lr.) ~I.J)I ..:...~.J..ul ~y ~ L.J..I Ih e..,A-l ~I ~I? '11 J 
~; 0~) ~~ ~~ ":"'~.J..ul o.ia.) ~e..,A-l1 Js- J' ~L:lI oLfI 

.~I ~1.Jjll O~ ~ ~jJ) ~~~ ~UI ~ Js- Lr.J jj) ~ 

..:...\';~I o.ia. roi J') L.J..\ ~~) Js- ~y)1 ..:...\';~I ~) I.ia. 

~I ~ Hyperhenia hirta o~1 ~ Cymbopogon schoenanthus .;--~ '11 ..:...~ 

Eragrostis ~I) Cenchrus ciliaris j}JI ~ Osteospermum vaillantii Nor!' 

LS.;--i ~~ eyi ~Iy Jl ~W'i~ Rumex vesicurius ~I) pilosa 

~ ~~I ey'11 ~ ~ if'..,u eral t.~1 lAi . (r ~, J)I..ld:-I) 

Psiadia J~I ~ Asphodelus jistulosus J).;:JI ..:...~ ~i.J Js-) ~y)1 

---..aJ1 .!.l~ pubescens,L. 0~)I ~ Lavandula dentata i.riJ1 ~punctulata 

. Francoeuria crispa C..,.+I) Blepharis ciliaris 

J.,.kll) .)1)1 

J')l;.. ~I'pi Js- ~\S) ~1.J..ll1 .uk:...o Jl ~I..l;:-o ..:...'J..>..J c:) ..:...~ 

~ ~J J-S ~) ~ (i ,~~. i~)' U:y3-I) ~\ ~ ~.,JI ~ ~l:...:J1 J-.,aj 
~ ~ Random quadrat. ~I) ~ --.J\ ..:...~..,--I.I ~~ ilJ >.- ,~ 

dl~ J i.J.>..:....,\) . ~I~ ":"'~.r o~ J' ..:...lA.,.wI) ..:...~I) ~;JI ..:...~ 

,. X ,.) ~ c:.r , •• J1~) "i ' ~L.o i~}\rl J' c:.r )11 

U J5 ~ ~I ~Ll.1 1J"'l:i ~ ~) ~..ul 0L-.a.l ,..!.m) ~ <r-' 
t.l,qj)) (Number of individuals) d}i ~",.U; dl..15) (Total cover) ~~ 

c:.r J5 jS.r J' ~ ...ili ~;JI lAi . (Plant height) ~~I "S-~ 

~~I) ~~.r.AJ\ ~I.,>- .r.~ ~ ~ ..:...~ ~41 ~I :.r ~I~ 
...ili ~)..r.::JI I",.U; ~ Piper (1950) J)a.l ~ (i) ~.J J)..ld:-I J ~}I 

- \,\­
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o.)~j J ~i .1! (~ ~) ~I ~..l>- ~J (Lr,i d.::..l4 if' J.rJ1 

-?lllJ ~l:ll ~I Ih J!.o ~i jJ"? ~ if'J . A..i.W1 ~L:JI ~./'jl ~l!5J 

.(~La--) 4..>-~1 ~ ~'11 ~i..l>-i C~ ~ & -?Y.J t~ ~ 

J....,1)..u1 ~.Y' 

~..l4 JW 1.;.0» f, ~ ~ I~ ~.1! La-- .Y'J ~ La-- & 
J}JI ~ ~J ~I ~ J'; .;.0 ,~.. ~Ij>" tL4:;J} ~J 4..>-~1 

4l::-o ~Ij c~ if o).~ .Y'J .~I"pi ~ 0"./", J of '/'" ~.rlIJ 
-...4J~J ~ J.rJ1 J~I Jl ':J..;JI J~I if' 4-4 J ~J ~ 0,. _° f 0 

~ d')1 J')\A.:...,I ~ i~..J .UI J:>b lJ>..l>-i ::..r;;j::>:- if' e}1 Ih 

~~ J. ~~ t; 0i ifl)1 ..:,;~Iy)- ~ ~J 0~1 ~I .)I}i 
UI Ih ).?" Jl .Y' J ? '11 y.AI l..oi . ..b.4! ..:,;l..oj '11 -.:.jJ ~Ld:-I JJL.!..:l1 

. ')J..l>- 0J')J i WI )..l4 ~J ~ C"""""- if)u 

0\....kj ~ ..:,;IJy-l1 J~ C~ ~ ~L '11 ~I)I ..:,;~Iy)-IJ 
0~}1 ~I)I ..:,;Uy)-I lr1! ~l:J~J . (Abulfatih et al. 1989) fUIJ i~ '11 

. ~l:ll ~1.J..ll1 ~ J lA..).?"J h>-} ~I 

~ \~~ \)v- ~ ~ ~ ..:,;~Iy)-I oh .)I~i ~I; ~J 
. ~j.ll ~ I)v- ~ if'J ifl)1 ..:,;l;~ ..:,;lll~J ~L:JI yLb.;J1 

~~J iV ~.J ~\jJ-I o..l>-}I ~ ~\.J...u\ tLk; ~ ~p.l\ ~J 

oh ~;J . (Anon 1985) ~.).,.-JI ~.rll ~I ~j.l ;",WI ~~I ~ 

~(Lithic Torriorthents) ~.J) tS.JY ~ ~; Iv. 0-" 0~ o..l>-}I 

(Zerorthents) ~.JJi J..r..j I" ~(Rock outcrop) ~~ ..:,;ljJ..r. I' 0 

~ ~.J) -?.JY ~I ~; ~J Ih . (Minor soils) ~y~ ~; 10 J 

..:.J~l 4.:5J .1.1.4.- U,"*>I ~1.J..ll1 ~ J ~~I ..:,;ljJ~1 ..:,;l>-L..o 

0.)J.,ls:. ..:,; l>- L..o J ~1 ~y ~J if).l 4..>-y:Al.1 Uk:J.I ylj::>:- i ~ 0-" 

- '''­
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~ ~.Jlr-dl ~.J ~Ir-dl J1l:l1 .J ~I ? ~b~ 

;ll:-I ..;-)1 I? ~::.A....)WI o~ ~i (f.J 0L.;--tJ 4..lyA.-JUI ~::.k...)WI 

(f A .;:Si ~I)I uL;Ir.l1 ~I~i 0~ L.J..:.&. 0~ I~.J .~I ~.J 

.,\A.:.>.I Jl -.::..j}1 e lPY- JlJ-I ~ I~.J . ~)I ~UI ~~I O).ti 

~;JI ~1~1 ~ ~ (f.J ~ ..;-1)1 ul;~ L ~.J ul;L7JI (f ~I 
.l.....o ~;JI.J ul;L7JI o~ (f .tilA.!1 ~yo:, ~ J~ l.{ 4..l ~ 

.J~ ~.rJI 0.r.);-I ~ J ~I ulj"L7JI J&- ;ll:-I if)l ~t; J?u..J. . . 

4..l.J\.s! .J :i..l5:..!.l1 o~ }r.'i ~UI uL...I)--u1 ~Iy ...w 1-4l ~ w~ ~i 

: Jl!.I.l J:.:..... J&- uL...I)--u1 o~ (f.J .4J J}J-I ~lf:'i 

(Draz 1965, Drabbs 1967, Allred 1968, Ayyad and EI-Kadi 1982, 

El Gohary et al. 1987, Abulfatih et al. 1989 and Zahran 1989). 

1_..:. . ~ I~·. ul;UI .,\A.:.>. ~ .i..........J:, ~ :i...,;J1 ~I '1 ~ 
~~y i ~. . - _. . - . ~ .J 

C.,A..... J&- ;;~I~ ..;-1)1 0~ L.J..:.&. .;:Si ~i.J ';-1 I~ ~ yi ~1 
.~i ~yo:,.J Vi ~;J\ ~1~1 0~ ~ ~ J\):-I 

J1l:l1 j->"i (f ~}JI ~.41 ul.Jy-l1 J~ C.,A..... -»U.J I~ 
~ yi ~ (Draz 1965, Drabbs 1967 and Allred 1968) ~~ ~y)l 

0i ~.J.rJ1 (f.J (Abulfatih 1992) ~I ~L7J1 eY':1~ ~I J1L:.... ~i 

JS ,-?i) J&- ..;-1)1 (f .;:Si u~ C~I J&- o)~L; ~~ .J ey':1l o~ 
. (Allred 1968, Abulfatih 1979, 1984a and 1984b~ (f 

).J~ .J.J (Zahran 1989) I~ t=!.ti r\k; .J~ LS ,-?~I L.J-I r\k;.J 

. rlkJl I~ ~ ~L7J1 ey':1l.J ~I rl1.:J1 01;1 J&- d.k.;WI J~ .J J:? 

-4-JI ~...l>- u~1 c...i> ~i ~...I.J-I uL...I)--u1 ~ uRi ...\A.l.J 

Jl!.I.l J:.:..... J&- uL...I)--u1 o~ (f.J ~ ~L7JI .,Lb.;JI J&- ~lf:l ~~ Jl u~i 
~.41 Jl j..A pro) 0W~ ~ 0i ~ ~ (Abulfatih et al. 1989) 

_ \y­
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~ t.L6.AJ ,,=,~I ~w:J1 ~ tJ~ 4.. ".. : LIJ~ 

4a6:~: ~... e/\..i--~~~)l ~?lJ 
~~~I ~~I 4Sl.J.1 ~.;. ~P.- '4>~1 

.r.> JT .J.J. ~ ~ y-)1 ~ 

~ \ t \ 't .~ - ~. ~ ",-:" . .J> - :r..j...\\ ~ -!ill.\ i......\:.:- - \}>J\ ~ - ~~~ \ \ ys. ~ 
~:I~\ ~..r--\\ O$.W\ 

~ .....1), .I?'I (Random quadrat) <,:I.,.:..JI .:.-~)I ....,.}> -=.....">'>":""1 :~')l.:. 

•..ll .....IJ..u1 ':'-r-'--! J.i) . ~l,ll ~ ~t..- c.y.... Ir .:r..J~ ~lla.; Js- <;JL<.. 

c..,::..a.. ?'YI) 'r.uJ1 j;., <,W-I ;";1, <,~ ~ ~..l>-i 015) .~UUJI Js- r~ 
<,:L,.:JI t.'./~I (i) : <,:'YI J-lyJl ~ J')I.:;.. Ir .....I)..ul ..:..i) .;";1, ;)~ ......)l 
J.i)) .:.-L,.:JI t..l4;) (.,.,) . (~~ n t? ~y VT 4:... J--) .....IJ..u1 ~ ;j.::.ll 

.j ~I '-;y)1 .:.-l;l;J1 r--i Y') Cymbopogon schoenanthus ?:'~I t..l4;J! J-­
( C.) .(~I Wdl J ~l4;JJ Ir ~.fAl1 Wdl J Zo ~ J,~ Glb.;! .....I)..ul •.i.A 

.,.,L... ~ r! Ir) <':I~I .:.-~)I .j .,-""") J--- <,.it,; tf Js:l (IVI) ""-~I Jol, 
t..lla.; J5 .j .:.-l;Ji ~\:;I (,) . (Total IVI) t..lla.; J5 .j .;t,J1 .lhA.ll JSJI ""-~I Jol, 
<,:l..j-:All .r'1~1 ~ ( ..) . «gm/m2 Dry plant biomass Tr /;';b,- ;,L. rl?) 

.,,;.u <,:~I) 
~L.....JI .:.-l;L,.:J1 ..:..;15 ."...,.-JI t..UUJI .j .,..-i .:.-l;L,.:J1 .;>1 0i ~l::.J1 ~ .J.i) 1.i.A 
..:..;15 ~ J (tAi,' = IV!) (C. schoenanthus) ?:'~I.:.-t,; ~I Ir) ' ......)l 
"';)~I .:.-~ ~i Ir) ."..)l c..fAl1 t..UUJI .j ;..\lUl if' ~y)1 .J"}:- ';l;l;Ji 
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