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ABSTRACTY

Effect of climatic and edaphic factors on potentiality of native range
plants of seven locations i.e. §; {non- saline depression], Sz, S; (inland plateau),
S4. S5 — (saline depression), Ss, S7— (coastal sand dunes) were investigated during
the wet (spring) and dry (autumn) seasons of 2002 and 2003 years from El-Arish
to El-Kantara district in the North- Eastern Coast of Egypt. The study aimed to
evaluate the vegetation structure throughout 42-chart quadrate (m”). The obtained
results are:

*  Twenty-six plant species belong to 14 families were recorded in seven
locations. The highest contribution was presented by plant species belong to
family Chenopodiaceae followed by Compositae and Graminae (6, 4 and 4).

* The highest values of plant cover % (75.3%) as well as the fresh and dry
productivity 1.54,0.58 (1on/fed.) at wet season were at S5 (Saline depression)

* S, (non-saline depression) showed superiority in plant density (plant/m?) in
the wet season while S; (inland platean) was the best during dry season

*  Artemisia monosperma, Zvgophyllum album, Atractylis Carduus, Ammophila
arenaria and Avena sativa were widely spread in the different studied of the
seven locations.

*  Fresh and dry yields were superior during dry season comparing to wet one.

*  Twelve species (46.2%) and 14 species (53.8%) of the total plants were more
palatable at wet and dry seasons respectively,

Keywords: Climatic and Edaphic factors, Abundance, Frequency, Plant covers,

Productivity, Density, Botanical composition, Natural vegetation and
Potentiality

INTRODUCTION

Sinai covers about 61000 km’. The northern part is the promising area
for agricultural utilization, where the winter precipitation is in maximum rates
{about 100 mm). The vegetation survey of ihic area is of great importance for any
type of agricultural devclopment projects, Natural vegetation is differed in type,
productivity and composition from site 1o another due to differences in the
edaphic and climalic factors, {(Abou- Deya 1984, Abou- Deya and Salem, 1990 a,
b and Sarwatt er af. 1989). Precipitation and temperature are the main
environmental tactors influencing plant growth under native conditions (Zahran et
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al., 1990, El- Toukhy et o/, 200; and Hendawy, 2002). Therefore, the present
study was carnied out (o obtain mere information abont the relationship between
the climatic and edaphic faciors and the potentiality of range plants in the
northern part of Sinai from EI- Arish to El-Kantara.

MATERIALS AND METHODS

During wet {spring) and dry (autumn) scasons of the years 2002 and
2003, survey and distribution studies were conducted around the North Eastern
coast of Egypt, started from El- Arish in the East (about 150 km) to El-Kantara in
the West as indicated on Fig (1). Seven sites differe in climatic and edaphic
factors were sclected to this study, namely: S; 17 km from El-Arnish called (El-
Gharaa) (N: 317 117 70"-E: 347 02" 51") non- saline depression dominated by
Atriplex association with Arfemisia sp. S; 14 km from El-Arish called (Omir) (N:
31° 117 50°-E: 34° 01" 17") dominated by Artemisia spp., S, at 21 km from El-
Arish (N: 317 14”7 36" E: 34° 14" 66 donunated by Artemisia sp. and
Halocnemum strobilaceum, (8;, S;) inland plateau, S, at 25 km from Eil-Arish (N:
31° 04" 24" —E: 33° 28" 25') dominated by Zygophy!{um and Artemisia sp., Ss at
58 km from El- Kantara (N: 31° 02" 35° -E: 33° 10" 607 dominated by
Zygophyllum and Halocnemum sp. (54 Ss) saline depression, S¢ at 48 km from El-
Kantara called (Rommana) (N:30° 59" 93° -E:32° 42" 200dominated by
Zygophylium and Artemisia sp then Sy at 28 km from El- Kantara (N:31° 00 39'-
E:32° 35”7 02") dominated by Ammophila arenaria (S¢, S;) sub coastal sand dunes
using (Ground Position Station GPS).

Table (1) Average montirly melcorological data for El- Arish and El-
Kantra during the study period.

Table (1}: Meazn values of Meteorclogical data at El-Arish and at EI-Kantara
during the experimental period (2002- 2003),
ElArish
Rain | RH*
THim
715
P70
00 | 625
00 1 720
00 | 720
00 | 6.0
00 7 V30
00 . 720
0.0 70.0
0.0
0.0

! December
Total
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Fig.(1): Location Map of Natural Vegetation Samples in the North Sinai

- juasaffiq 4apuf) swuvid 23uvy aanvN f Gapyuaod

€



4 Annals of Agric. Sc., Moshtohor, Vol. 44(1), 2006

3¢il samples were taken from each site at different depths of (0-20), (20-
40) and (40-00; cm to carry ou! the mechanical analysis using the international
pipette metood as described by Kilmer and Alexander, (1949) and the chemical
analysis was conducted according 1o Jachson (1967}, as shown in Table (2).

According to the reconnaissance method outlined by Hanson and
Churchili (1965), quadrate metiwod of one square meter was used in listing and
counting the individuals of each species, The quadrate was randomly plotted six
times within each site.

Table (2): Chemical and mechacical properties of soil in the different sites
from El- Arish to El-Kantra arca during 2002 — 2003 seasons.

Sites l)epthi pH Ee mmhoy ¢lass Soluble anions meg/ L soluble cations meg/1.
! em so,” o [weo [ o [ K [Na [Mg” [ ca™;
s, 0-20 | 8.23 0.3 Sandy loam | 0.59 3.0 1.0 050211070 100} 22
Non saline | 20-40 | 7.91 1.4 Sandy ioam | 4.73 05 01 1516131070 1.00 | 59
depression | 40-60 | 7.95 0.3 loamy sand | 1.06 1.0 0.5 0.5 (0280781100 L9
8, 0-20 1813 30 sand 0.93 - 30 20 10310047 10 4.0
Inland 20-40 | 861 1.2 sand 653 - 6.0 05103 - 4.0 9.0
lateau 440-60 | 7.86 2.5 loamny sand | 1.57 S . ] 15103 1004 5.0 3.0
s, 020 §14] 14 Sand | 454) - | 58 [05| - |0.04] 8.0 | 20
Inland 20-40 | 3.05 [.5 toarmy sand | 5.25 - 6.0 2010101015} 2.0 | 4.0
plateau 40-60 | 7.80 11 loamy sund | 2.09 - 50 20 /0041005 50 | 4.0
s, 0-20 ( 760F 16 18 teurny sand | 1.2 - 0.5 2510050137100 9.0 ||
Saline 20-40 J 772 1772 |lowmysand | 1.2 - 0.3 10009113} 1401 4.0 i
depression | 40-60 ! 715 2125 loumy sand | 1.5 0.5 [E3] 1.0 k0‘09 9.173 19.0 4.0
5, 020 [775) 124 wand L2257 - "5 | 2<lnnxlnnal 1xo | 1na
Saline 20-40 | 7.41 114 sand 21.07 - 6.0 20 (0030004 17.0 ] 1208
depression | 46-60 | 7 31 140 sund 17.03 - 5.0 26 103 | 101¢ 130|110 .
Sf.:b ;-0 1§32 0.6 sand 165 - 80 50|04 | 0671007 150
constal [ 20-40 18 23 25 sand 2275 - 10 2010057070 21.0 ] 4.00 |f
40-6t | K02 22 sund 59.68 - 40 20 (064004 530 | 12.0 4§
sand dunes
s, 4-20 | 8.03 02 sand 0.51 14 | 10 )008)043) 1o | 10
f{Sub coastal | 20-4C | 7,58 1.5 sandy loam | 691 1.0 1008 (083! 40
fisand dupes | 40-60 | 783 | 0.2 sund | 169 061 10

Data of the following variables were recorded and averaged over the six
sampling uniis {o gel the mean valuc within each site of the studied:

1. The botential composition of the natural vegetation,

2. Cover percent: is the percent of ground, which covered by the canopy of the

plant specics.

Plant dersity: is the measure of number of individuals per unit area.

4. Frequency percentage: is the degree of uniformity of occurrence of
individuals within an arca, or the percent of number of samples containing a
given speeics (o the lotal number of samples.

5. Dominance: it means that the species are ecologically high successful in
relation o the ervironment It was evalualed as the species having high

density and frequency.

beed
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6. Palatability: is the parameiers of the preference or acceptability of a plant
species as a fodder by the grazing animal.

7. Proper degree of utilization: it refers to the number of species that have been
grazed compared to that of not grazed. It varied among seasons and places
depending upon, drought season, kind and age of animals and the associated
specics.

Samples were 1aken from every plant species in each quadrate and oven

dried at 100°C to determine the dry matter percentage and dry foliage yield for
every species was used to calculate the production unit area.

RESULTS AND DISCUSSION

1. Botanical composition:

It is well noticed that the studied area is relatively smail and badly
depleted because of heavy grazing, mowing and shifting cuitivation, however,
many species were detected in this survey.

Results in Table (3) indicate the potentiality of the area to produce plant
species and richness of the area in natural vegetation resources. During this
vegetational survey, 14 families including 26 species (8 annuals and 18
perennials) were found in the whole area under 7 different locations.

The result showed that the Chernopodiaceae had greater number of
species (6) whereas, Composifae and Gramineae contained (4) species fallowed
by other families. It means that both families are widely distributed in such area,

The most common life forms were the shrubby species (57.7%) which
have 42.3% with nor-succulent leaves and 11.53% with succulent leaves. In
addition, the contribution of herbs represented 42.3% of which (38.5%) non-
succulent leavas, the contribution of geophytes was 3.85%. In this connection,
Abou- Deya (1984) found that Gramineae family had the greater number of
species followed by Chenopodiaceae then Compositae at El-Arish and El-
Maghara road in the north castern coast of Egypt.

2. Edaphic and climatic factors:

The annual rainfall at El-Arish region ranged from 52 mm in January to
zero in July and the total amount around the year was recorded as 100 mm. The
annual average temperature is 20.53°C. Relative humidity fluctuated slightly
from month to another and ranged from 76 0% in June to 62.5% in March with an
average of 70.08%, evaporation reached it maximum in July (6.4% mm/day) and
its minimum (1.6% mm/ day) in January with annual average of 3.97 mm/ day.
On the other hand for F'- Kantara, region the annual rainfall ranged from 14.76
mm in March to Zero in July and the total a:nount around the year was 56.04 mm.
The annual average temperature was 22 48°C, refative humidity fluctuated from
63.0% in December to 45.2% in April with an average of 53.23%, evaporation
reached its high value in July (7.4 mnv day) and its minimum in January (1.8
mm/day) with annual average of 4.37 e/ day (Table, 1).



Table (3): A Betanieal different growing seasons in different sites from El-Arish to E-Kantara (2002-2003).
; ients i 2 Wet season ] Dry season
N | Life form Scientific name Family name |P-Up/ An-pr STTS2]S3 S TSETST T T STTSITST 54 (58] SETSTTT
i |Herb Ammophila arenaria Graminae Up/Pr + 1 + + +13
Herb Avena sativa Graminae P/An + 1] 1+ ]
3 [Herb__ | Panicum turgidum Graminac P/Pr - + |
3 [Ev.s Zilla spingsa Graminae P/ Pr 1 ¥ 3
§Herb [ Achillea fragrantissima Compositae P/An - + 1
6 |Ev.s Aiterisia monosperma Compositae P/Pr +[+]+ + 6 + 7
7 |Ev.s Atractylis carduns Compositae P/Pr +1+ ]+ 4 + 2
8 iHerb Chrysantiemum corenarium | Compositae P/An + |+ |+ 3 -
9 [Ev.Ss _ {Anabasis articulata Chenopodiaceae [ P/Pr - 1
10|Ev.Ss | Atripiex halimus Chenopodiaceae|  P/Pr I 1
11 |Herb Chenapodium murale Chenopodiaceae]  Up/An 1 -
121Ev.s Halocnemun strobilaceum Chenopodiaceaec]  Up/Pr 2 1
13 Ev.s Harmmada elegans Chenopodiaceae] — P/Pr I -
14 |Ev.s Salsola kali Chenopodiaceac P/Pr - 3
1S|Ev.s Mesembryanthemum Aizoaceae P/Pr 1 -
S.L.S nodiflorum
16 | Herb Allium desertorum Alliaceae PPy - 1
Herb Silene succulenta Caryophyllaceae P/An - I
I8 1Ev.s Frankenia revoluta Frankeniaceae P/Pr + ] B
19| Herb Rumex vesicarius Frankeniaceae Up/Pr + 1 1~
0{Herb Malva parviflora Malvaceae P/An + 1 -
1|Ev.s Nitraria retusa Niirariaceae P/P1 - )
V.8 Salvia lanigera Polygonaceae P/An 1 -
| Herb Ruppia maritima Ruppiaceae P/An - + i
Ev.s Tamerix aphyila Tamaricaceae Up/Pr - + 4
Ev.s | Thymelaea hirsuia Thymelacaceae Up/Pr 1 + 2
Ev.lS  {Zygophyllum album Zygophilacae P/or + [+ 4 +1F 4
sirolaT2 (313143115 T10{6e{5{3]4]740
P ; Palatable Up: unpalatable An ; Annual Pr ; Perrnial
S : Shrubs Ss: Sub shrubs Ev: ever green Ls: Leafy succulent

T:Total

0882 (Dp# 104 “toyorysopy ‘o8 oLy Jo twuuy
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It appeared that differcnces of the soil between the sites were from sandy
loamn, loarmy sand and sand with pH ranged between 8.32 at site (6) to 7.31 at site (5)
and Ec from 0.2 mmhos/ cm at site (7) sub coastal sand dune to 21.25 mmhos/cm at
site (4) saline depression so, the different appearcd between the dominant plants
according to the structure and the chemical analysis of the soil. (Table 2)

3. Coverage %:

Plant cover is one of the best criteria for measuring changes in
vegetation around the year. Table (4) show that the cover % varied from site 10
another. It was also clear results in that the cover % was changed by season
variation; it ranged from 29 10 75.3% with an average of 53.7 for the wet season
and from 44,1 to 69.4% with an average of 54.8 for the dry one. Thus, differences
between siles may be duc to the variation between the individual plant canopies
and also to the unequal intcrvals belween the adjacent plants. These results are in
accordance with that obtained by Abou- Deya {1984) who revealed that cover %
varicd from site to another and it ranged from 13.4 to 82.1% with an average a of
54 8% within the road {rom El-Arish 1o El-Maghara. Furthermore, results showed
that the lowest cover % occurred at sites 2 and 3. This may be due o heavy
grazing within these sites. Similar finding were obtained by Abou- Deya (1984),
Torahim (1995), Hendawy (2002) and El-Toukhy (2002). On the other hand the
highest cover value was recorded for site (4) at (saline depression) because it lied
at the dricd parts which characterized by salt marshes. As a result, plants in such
sit¢ arc undesirable for grazing animals; Healocnemon strobilaceum and
Thymelaea hirsuta which occupied this sitc (salt tolerant plants) had a big and
spread vegetative parts; it exceed cover %0 of other sites,

Table (4): Average cover percentapge during different growing scasons in
different sites from El-Arish to El-Kantara area (2002-2003).

Cover %

Wet scason Dry season
39.6 59.5
36.2 44.1

29,0 46.6

753 50.8
61.4 585
61.1 69.4
53.4 54.6
53.7 54.8

4. Plant density (Plant/ m?)

The abundance of plant species may be expressed by density. Results in
Table (5} showed that plant density varied from 1.0 in sites 5 and 6 10 3.8
plant/nv’ in site (1) with an average of 1.86 plant/m*® during the wet season, and
from 1.0 1n site {4) 1o 6.48 plant/m” in site (2) by an average of 2.07 plants/ m’
during the drv season. All the species found in the different sites were grouped
into annuais and perennials,

Annuals and perennials specics constituted from 0,74 plant/m? (24.1%) and
L1 plant/m-  (73.9%0) respectively dunug the wet season while, these ratio was
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estimated 10 be 0.06 plantm® (1.59%) and 2.01 plant/m® (98.4%) for annuals and
perennials, respectively during the dry season. It means that the plant density,
especially for annuals, was greater during the wet season than the dry season,

Plant density was positively associated with rainfall rate. As for example,
plant density of castern- north sites (1, 2, and 3) was higher in wet season, where the
maximum rate of rains is 100 mm as compared with the other sites. Similar result
were obtained by Shalaby et a/. (1980 b), Abou- Deya (1984) and El- Toukhy (2002).

Average plant density overall sites around the year was estimated to be 1.97
plant/m® which contained 0.4 annuals {20.5%) and 1.56 perennials (79.5%).
Perennials were found at all sites and its density exceeded at dry season while, annual
plants exceeded the perennials in the two sites (I and 3) at the wet season. It means
that the development range can be made successfully in such sites by using artificial
reseeding or fencing for such annuals that were adapted and palatable.

Table (5): Average plant density during different growing seasons in
dlﬂ'erent sltes from EI-A nsll to EFKantara (2002-2003 .

Wet season ]

total density Annuals % Perenmals%

65.8 342
318 68.2
71.4 286
100
100
100
100
75.9

s i e © o |
m-ocmwmu%

100
95.52
93.3
100
100
100

Average all the your = 1.97 plantm: Annuals = 0.4 (20.5%) Perenmals = 1.57 (79.5%)

5. Frequency & Abundance:

Artemisia monsoperma, Zaygophylium ablum, Atractylis carduus and
Halocnemum strobilaceum were the dominant species during the wet season and
their frequencies were estimated to be 27.1, 25.7, 10 and 10%, respectively.
However, the other species had frequency percentage varied from 1.4 to 8.57%.
The same dominant species are also recorded by Abou- Deya (1984) on El-Arish
~ to El- Maghara road under different sites. On the other hand, Artemisia
monosperma, Zygophyllum album, Atractylis carduus and Zilla spinosa were the
dominant species during the dry season. Their frequencies were estimated to be
39.3, 22.9, 10 and 8.57%, respectively.
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In other words four species (15.4% of the recorded total species) were
found at most sites (Artemisia sp., Zygophyilam, sp., Atractylis sp., and Zilla sp.).
Three species (11.5 % of the total species) (Salsola kali, Ammophila arenaria and
Tamarix aphylly), were frequent distribuicd at three sites while three species
(11.5% of the total species) were frequented at two site (Nitraria retusa,
Thymelaea hirsute and Halocnemum sp.) and the other species (61.6% of the total
species recorded) were presented at one site. It means that about 27% of the total
species recorded had a wide distribution (Table 6).

It could be concluded that these species had the highest values in both
spring and summer seasons and this may be due to the increase of relative
humidity which the plant give more growih activity. In this concern Abou- Deya
eif al. (1996) revealed that the annuals were obtained in spring but perennials
remained merely with systematic scattering in summer. Also, Abou- Deya (1984)
found that 19% of the total species at El-Arish to El-Maghara road had a wide
distribution and were found in 5 or more sites.

6. The dominance:

Species of higher density and frequency were considered to be dominant
species. Results in Tables (5 & 6) showed that Artemisia monosperma and
Zygophyllum album were the dominant species over all the studied area as they
showed higher frequency and density. Similar results were obtained by Ahmed
(1981), and Abou- Deya (1984) in that region.

Furthermore, some species could be considered as an indicator for the
kind of the habitate such as Ammophile arenaria, which is found in sand dunes.
Halocnemum strobilaceum was dominated in very saline soils and Nitraria retusa
was oftenly found in saline soils.

These results are in harmony with those obtained by Dye and Walker
(1980), wheeler (1980), Arabcenter (1982 b), Abou- Deya (1984) and El-Toukhy
et al. (2002).

7. Palatability:

The importance of the plant is Jdctermined by its relative abundance,
palatability and degree of ulilization. Some forage plants are so highly palatable
and productive, that they are selected by grazing animals. These results indicated
that under wet season {Table 3) 12 species (46.2% of the total plants) were more
palatable species, § species (19.2% of the total plants) were unpalatable. The
palatable piants contained 4 annuals species (33%) and 8 perennials (87%). On
the vher hand. at dry scason 14 specics :53.8% of the total plants) were more
palm bie, conbuact 4 annuals (28.6%0) an:: 10 perennials (71,4%).

<L mteans thar 52 > species had - high tolerance to salinity and widely
spread. 5 app: ars from suci results tha: (s development of natural vegetation for
this area 1s meiy available. especially wiihen sites 2 and 3(inland platean) where
annuals and purennials are more than ot sites.
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Table (6): Average frequency percent of different species during different growing

seasons sites from EI-A

rish to E-Kantara

area (2002-2003).

PR p—

pAllim desertorum

Proper degree of utilization:

\' . et season !
! Species Frequency | Density Site [
J oy p/m? o :
i Artemisia monosperma 27.1 0.34 S1, 52, S5, S5, 86,57
7y gophylliom atbum 35.7 0.31 5.5, 8.8, |
Itractylis carduns 0 011 5,59, 5 ]
alocnemum strobilaceum 10 0.10 Ss S l
[Chryanthemum coronarium 857 0.39 S, 8. :
l[dmmophila arenaria 5.71 0.04 Se l
L4triplex halimus 5,71 0.07 S, \
1 Zilla spinosa _ 286 0.03 5; j
[Mesembryanthemum nodiflorum 7.86 0.03 S, |
Y Thymelaca hirsuta 2.86 0.03 S, ‘
VAvena sativa 1.43 0.29 S,
ARumex vesicarius 1.43 0.01 S, !
[Salvia lanigera 143 0.04 S, !
(Malva parviflora 1.4 0.01 5, !
Frankenia revoluta T4 0.01 S; f
BChenopodium mural 1.43 0.01 S, '
Hammada elegans .43 - S, |
‘ ~_ Dry season 1
driemisia monospera 39.3 0.84 8,5, 8 Ss, S¢.87¢
‘ gophyllum album 229 0.25 Se §5éﬁ S |
LAtractylis carduus 10 0.09 ' S, l
a spinosa 8.57 0.08 82 83, S 84
{Salsola Kal 8.00 0.09 SLSLSs
i Ammophila arenaria 6.67 0.34 55,54, 57 |
LAtriplex halimus 571 0.05 S5 i
Tamrix aphylla 548 0.05 5255 |
W Yitraria retusa 4.29 .04 S, S !
alocnemum strobilacenum 4729 0.04 Ss ‘
[ Panicums turgidum 2.86 0.03 S, i
\dnabasis articulata 2.86 0.03 S, 1
Thymelaea hirsuta 2.836 0.03 S, S, !
dchilea fragrantissima 1.43 0.01 S; J
ilene succulenta 1.43 0.0} S, :
[Ruppia marifima 143 0.03 S, ,‘
E vena fatua “1.19 0.01 S.
1.19 0.04 S :

Proper degree of utilization is a incasure of the quantity of forage yicld that
can be obtained from forage plants and used for animal feeding. It depends upon
season of utilization, kind of plants, kind and age of animals and environmentai
conditions. Proper degree of utilization was evaluated as 12 species palatable
compared with 5 unpalatable {6: 2.5) usler wet season, while there was 14 palatable
species compared with 4 unpalatable (7. 2) at dry season. In this respect, Abou- Deya
(1984) found that proper degree of utilization at El-Arish to El- Maghara road was
evaluated as 22 palatable species compared with 14 unpalatable or 11: 7.

Fresh and dry yields:

Data in Tabie (7) showed that fresh and dry yields of species at dry
season exceeded that those in wet ones. Actually, rising dry matter percentage



Table (7): Average fresh and dr\ fodder ruductmt\ (Ton/ Fed.) of native pil: nts grown dunn wet and dr\ Seas0ns n!' 2(}02 Zm’}a in daffervnt mcs
— SSREL Jommmycar ooy ———_i

- Fresh productivity .
N Scieniitw naine VT Wel scason i . Diry season N
’—51_71'52.{«3_154 S5 ST T St T s2 178y [ sa T8 se {7 [T
b r;;)[—ﬂ’;!aiarvnurm . _; ;ﬁ‘» i 4o D -1 n L o] - ‘ . P
2 _[Avemasativa 1 1 Jl - - - !
L3 e ) T
4 Zt(iqﬂ)mmy_ ) ]
S8 Tdehiticn fri o e 7T -
,.!(‘m o ,ﬁzi_i_#wi
7 l_ﬁmzi;m Lagi_zhig CE

8 Chrys Nanthemum L Coronarium + UR

9 __i Anabasis S urticulata ) ,._iL_ -
_|Atriplex halimus "1 763
:; ’i;fm}_mum m;:;ulc ___“_L - ‘
e e’“ﬂun AR ldkcum - S T
13 ! e e iy at LT T T T H !
e :
Meser: br) anthemum i
15 L -
_ Lnodiflirum _l_

Allium (h’ﬁeﬂorum

Silene sucenlenta IWI

Fr:{risepm re miurd _—7 7—1;

-‘c‘mm N yes:(‘anm

Mr.t!vapun;ﬁara o l_-
21 | Nitraria retusa :

22 [ Salvia Ian_‘gera T - T T

| 23 | Ruppia maritima
24 ) Tamarix aphylla -
25 | Thymelaea hirsuta 1.~

_26 | Zygophyllum album

T { | 1411 139 | 1.54 |

- yuaaaffi] 42puf] Suvld 23uvy aauvN JO Girnuawd
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Tabte (7): Cont.

Dry Productivity |
N Scientific name Wet scason Dry season ‘f
§1 (S22 53 | 54 {S5!1 8 (ST | T S1 §2 [ 83 [ S84 [ 85 |1 86 |87 | T !
1 | Ammophila arenaria - (- - - - 1 .08 - 08 - orl - 28 L - - A6 1 45
"2 [ Avena sativa T P I A S I I T S T I A B R I Y
3 [ Panicum wargidum R R
4 | Zilla spinosa - 104 - - - - - 04 - 041,23 - - 01 | .02 1630
|| 5 | Achillea fragrantissima N - AR - - 2]
l 6 | Antemisia monosperma 091041 35 - 03] .11 ] 28 1 10| 34 200032 022 1 09 67 | 22 |106))
| 7 | Atractylis cardus 02/01] 06 - | - | - ;00 10] 2] - 105] - | - - -
N 8 | Chrysanthemum coronarium | 021 01 | 01 -0 - - 04 - - - - - ‘
| 9 Anabasts articulata - - - - - - - - - - - - -
N 10 | Atriplex halimus 20 -] -1 -] -1 -1 - 1728 - - - -
11 | Chenopodium murale RSN EREEE 04 | - - - -]
I”I—I‘ Halocemun strobilaceum - - - A5 037 - % - 52 - - ]—h:—q_-— ﬂ_ 18
I,li Hammada elcgans -] - - - -1 - Tor] ol - e - .
| 14 | Salyola Kali -l -l - T e [oe] - - | .05
15 Mes.embr)'anth emum . ! T . _ . ) 0 . ) I : i .
nodiflorum
16 | Allium desertorum - - - - - - - - - 01 j - - -
17 | Silene succulenta - |- - - - - - - - 01 - - -
18 | Frankenia revoluta - 1031 - - - - - 03 - - - - -
19 | Rumex vesicarius = o - - - - 01 - - - -
20 | Maiva parviflora - .01 . . . . 1 - £l - . ] - . .
21 | Mitraria retusa - - - - - - - - - - - 02
22 ; Salvia lanigera - .ol - - - - - .01 - - - - -
23 | Ruppia maritima HNEEE - T - . . T Toos | - -
24 | Tamarix aphyila - - - - - - - - - d6 | 08 - -
25 | Thymelaea hirsuta - [05] - - ol - - 06 - 09 1 .19 - -
26 | Zygophytium album -1 - A3 105 19| .18 | B3 - - - 38 | .15 .
T 61251 551 58 [ 46 38 | 48 |306| 145 | 84 | 874! 96 1 4% | 1
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and decreasing moisture conient to the minimum in plant tissues may be behind
such increase in dry season . Many plants sere found only at dry season such as
Tamarix aphylla, Ruppia moritima, Nitraria retusa, Allium desertorum, Anabasis
articulata, Achilea fragrantissina and Pancium turgidum, while other plants were
spread widely in diifereni sites at dry season more than of the wet one such as
Ammophyila arenaria, Zilla spirosa, Artenizia monosperma and Zygophyllum
album. These results may be due to the relatively more favourable environmental
conditions. The production of site I{non-saline depression), site 4 (saline
depression) were higher than those obtiuined form other sites. This may be
aftributed to the high precipitation and the relatively appropriate soil.
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