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ABSTRACT

The present investigation was conducted to evaluate the
ecophysiological characteristics of the natural vegetation of the main
channel of wadi el-bruk at middle sinai, in addition to provide some
information about chemical compositions of the plants as a nutritional
value for constitution, in future, range models through the sustainable
development plan for desert areas.

Results of the present investigation showed that the study area
was characterized by: 1) - flat, plain and wideness land, 2)- sand
loamy textured class, 3)- low salinity level, alkalescent with
calcareous features and 4)- mild climate. Phytosociologically, there is
no zonation pattern of vegetation due to topographic regularity of the
wadi bed. Woody perennials are the most dominant species, while the
presence of herbs and annuals depends up on the amount of rainfall.
Plant palatability was evaluated on the bases of field observations and
chemical composition. The results, also indicated that there is an
intimate relation between accumulation of different plant constituents
and the environmental stresses. Some species are -electrolytic
dependent, while others are nen-electrolytic dependent in their
adaptive responses to the prevailing environmental conditions.

Key words: ecophysiology, vegetation, wadi el-bruk, palatability,
chemical composition.

INTRODUCTION

Wadi El-Bruk is one of the major hydrographic basins of Wadi
El-Arish. The upstream portion of Wadi El-Bruk forks into two
principal channels; Wadi El-Natila and El-Seheimi (35 and 42 km in
length, respectively). These channels join together to form Wadi El-
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Bruk master stream, which excavates in the vast rolling plain ranging
between 2 km and 6 km in width. Wadi El-Bruk main channel consists
of two segments nearly perpendicular to each other (Fig. 1 and 2). The
first segment extends in a north-south direction for about 19 km with
straight to slightly curved channel with width ranging from 3-5 km.
The floor of this channel segment is dominated by sand, silt with some
gravel deposits, which support dense vegetation, small farms and
orchards. However, the second segment in ENE-WSW direction for
about 43 km from Bir Tamada to the junction of Wadi El-Arish. The
channel floor of the down stream portion of Wadi El-Bruk is occupied
by thick alluvium deposits which are highly eroded by the recent
storms forming dissected terrain (Mohammed, 1997).

Sinai region comprises mainly about 61000 Km® of misused
range land where the scanty vegetation cover provides limited grazing
for livestock. In winter season, there are some annual and perennial
species flourish depending upon little amount of rain fell on a narrow
belt parallel to the coast. During the summer period, there is almost a
complete absence of green fodder and animals face a deficiency in
feed stuff.

The vegetation survey of any area poses great importance for
any agricultural development plan. Plant collection and identification
are the starting point for any range ecology investigation. Since
species identification is essential for possible use in range
improvement. studying individual plant species include evaluation of
native range plants

Natural vegetation studies had been attracted the attention of
various investigators, since ancient time. This is because vegetation is
important for human and livestock. In Egypt, study of natural plant
distribution and chemical contents were suggested by some scientists,
especially for the south and middle Sinai region. Moreover,
Batanouny (1973) and Moussa (1994 and 2001) referring to the effect
of moisture availability under natural habitat conditions, pointed out
that the topographic irregularities in Wadi beds are among the most
obvious factors affecting the distribution and growth of natural
vegetation.

Physiological adjustment of plants to adverse habitat conditions
has been extensivelyinvestigated (e.g. Ahmed and Girgis, 1979; El-
Monayeri et al., 1979; Zaghloul and Moussa, 2005 and Moussa and
Farida, 2007) where they concluded that maintaining a favourable
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water potential gradient is among the most challenging factors in
adjustment of plant species to harsh stress conditions.

Natural vegetation plays a main role as a fodder resource in the
world for its importance to the increase non-domestic animal
productivity. Range species are very diverse in terms, plant
classification, biology, ecology , and nutritive values. They include
annual and perennial herbaceous species as well as shrubs and trees
(Le Houerou, 1994).

The present investigation was an attempt to evaluate the
ecophysiological responses of the natural vegetation occur at the main
channel of Wadi El-Bruk (Middle Sinai). The study, in addition to
phytosociological characteristics, provides some information about
nutritional value that can be used to establish range models for
sustainable development plan of the Desert Research Center in future.

MATERIALS AND METHODS

Soil sampling and climate:

The soil samples were taken at one depth (0-60cm) along the
main Wadi bed. Because of steeples and flat feature of the main
channel, soil samples were mixed together to form one composite
sample and were analyzed for electrical conductivity (EC), pH,
soluble cations (Na, K, Ca and Mg) and anions (Cl, SO4), in addition
to CaCOj; according to Jachson (1967). The soil particles distribution
was carried out according to Kilmer and Alexander (1949). Data of
soil analysis and climate are presented in Table (1: A, B and C).

Vegetation study:-

The phytosociological characteristics of vegetation at the main
channel of Wadi El-Bruk were studied during spring and autumn in
years 2005 and 2006. The vegetation was investigated through ten
sites covered the wadi bed. Fifty quadrates of area 5 x 5 m° were
randomly laid out in each site. The individual species were listed and
were identified according to Bolous (1995). Plant cover, abundance,
density and frequency were the main criteria determined according to
Braun-Blanquet (1964). Also, life form and palatability of each
species were evaluated.

Physiological study:-
The plant materials were collected from the main bed of Wadi
El-Bruk during spring and autumn seasons. The fresh weight of plant
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samples were determined then oven dried at 70 °C to estimated the dry
weight. The dried samples were ground to fine powder before
subjected to the following measurements:-

Crude protein content: total nitrogen was determined by
modified microkjeldahl method according to Peach and Tracey (1956)
and multiplied by 6.25 to calculate the CP content.

Total carbohydrate content: was determined according to the
method outlined by Dubois et al. (1951). Crude fiber and total ash
contents: were also determined by using the method described in
A.0.A.C. (1970).

Hexane extract content: This constituent was determined by
using soxhelt and hexane as a solvent according to A.O.A.C. (1970),
potassium and sodium were determined by flame photometer as
described by Dewis and Freitas, (1970), chloride content was
determined according to Jackson and Thomas (1960).
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Fig.1. A general map showing the location of Wadi El-Bruk at Middle Sinai
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RESULTS AND DISCUSSION

Soil and climate:-

Edaphic and climatic characteristics of the study area are
outlined in Table (1: A, B and C). Table (1: A and B) shows the
relevant physical and chemical characteristics of Wadi El-Bruk soil.
Data of the present investigation showed that the soil was
characterized by sand loam texture where the fine fraction (fine sand
47.74, silt 1493 and clay 18.7 %) were dominant, while the
percentage of coarse sand was low (19.16%). Flat, plain and vastness
land are the most obvious features of the master channel of Wadi El-
Bruk.

Chemically, soils of Wadi El-Bruk are characterized by low
salinity level (8.3 Ds/m™), alkalinity (pH 8.1) and calcareous features
(CaCos 24.5 %). Both soluble cations and anions exhibit low levels
and were 78.5, 0.55, 18.1 and 7.6 me/L for Na, K, Ca and Mg ion
contents, respectively, and 78.3 and 23.6 me/L for CI and SO4 ion
contents. It is evident from the data in Table (1:B) that NaCl is most
dominant salt. Shaltout and Sharaf EI-Din (1988), Zahran et al.
(1990), Sheng et al. (1994), Moussa (2001) and Zaghloul and Moussa
(2005) have clearly demonstrated the importance of edaphic factors,
specially salinity, CaCoj; content, topography and moisture availability
on vegetation distribution, plant constituents and structure of different
plant materials.

Annual climatic conditions recorded by El-Maghara
Meterological Station, are presented in Table (1 C) which reflects the
medial aridity at middle Sinai, with mild maximum average annual
temperature (26.9 °C) while the minimum temperature reaches (13.2
°C). The average annual rainfall recorded was 8.67 mm / year during
the period of the study. The mean annual evaporation was low, where
it reached 11.7 mm / day. The relative humidity reached 49.6 %.

Vegetation:

The floristic composition of the natural vegetation of study area
(master channel of Wadi El-Bruk) was qualitatively and quantitively
determined in spring and autumn seasons during the two successive
years (2005 and 2006) and results are presented in Tables (2 and 3).
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Table (1): Soil characteristics and climatic peculiarities of the
study area.

Phady A- Soil particle distribution (%)
area
Coarse sand Fine sand Silt Clay Texture class
= 19.16 47.74 14.93 18.17 Sandy loam
= B- Soil chemical characteristics
= EC o Soluble cations me/L Soluble anions me/L
= 4 | pH | CaCos s
= Ds/M Na K Ca Mg Cl SO,
= 8.3 8.1|245 |785| 06 |18.1 | 7.6 78.3 23.6
-
&= C- Annual average of climatic peculiarities of ElI-Maghara
= meteorological station(Middle Sinai)
?Z Temperature ¢ Rains Evaporation
= - R.H. %
Max. Min. mm / year Mm / year
26.9 13.2 8.7 49.6 11.7

Regarding the phytosociological characteristics Table (2 and 3),
the topographic regularities (flat, plain and sleepless of master
channel of Wadi El-Bruk) pointed out the similarity of vegetation, i.e.
there is no zonotion pattern of vegetation along the Wadi bed. Data
presented in tables (2 and 3) clearly shows that 35 species were
identified, of which 31 were perennials. The surveyed species are
belonging to 17 plant families. Family chenopodiaceae ranked first
with six species, followed by asteraceae and poaceae (4 species each),
fabeceae and brassicaceae (3 species), and solanaceae (2 species). The
other 11 families each had only one species. Zilla spinosa had the
highest value of abundance (11.3 %), plant density (0.237/plant) and
frequency (73.33 %), while Lygos raetam showed the highest value of
coverage (34.07 %) during spring seasons of 2005 and 2006, and
autumn season of 2006, but Lygos raetam showed the highest value of
abundance (10.50 %), plant density (0.222/plant), frequency (80.00
%) and coverage (38.21 %) during autumn season 2005.

The present investigation indicated that there is an intimate
relation between topographic regularity of the wadi bed and the
similarity of the vegetarian. In this regard, Batanouny (1973) and
Moussa (1994) concluded that the topographic irregularities in Wadi
bed are among the most obvious factors affecting distribution, type
and growth form of the natural vegetation. Most of species growing in
the main channel of Wadi El-Bruk are woody shrubs and presence of
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herbs and annuals depends on the amount of rains fall during the rainy
season. The perennial species constitute about of 87.7 % of the total
surveyed plants. The present results are coincident with the findings of
earlier reports (e.g. Abo Deya, 1996, Foda et al., 1997 and Heneidy,
2000).

Table (2): Vegetation analysis in Wadi El-Bruk at Middle Sinai area
during spring and autumn seasons 2005. A = Abundance, D = Density, F
= Frequency C = Coverage

Scientific name Family Sjing 2eS SR I0e
A% D F% | C% | A% D F% | C%

Pergularia tomentosa Asclepiadaceae 1.41 | 0.030 | 13.33 | 0.087 | 1.05 | 0.022 | 13.33 | 0.053
Anabasis articulatw Chenopodiaceae | 3.89 | 0.081 | 33.33 | 0.305 | 4.53 | 0.096 | 33.33 | 0318
Anabasis setifera ” 3.89 | 0.081 | 33.33 | 0.258 | 3.48 | 0.074 | 26.67 | 0.351
Atriplex halimus 5 2.12 | 0.044 | 20.00 | 0.583 | 3.14 | 0.067 | 33.33 | 0.893
Hammada elegans 5 | 2.83 | 0.059 | 26.67 | 0.528 | 3.48 | 0.074 | 33.33 | 0.578
salicornia fruticosa ” - - - - - - - -

Sneada vermiculata . 2.12 | 0.044 | 20.00 | 0171 - - - -

Achillea fragratisssima Asteraceae 6.36 | 0.133 | 40,00 | 1.160 | 1.74 | 0.037 | 13.33 | 0.362
Artemisia_jndaica = 4.95 | 0.104 | 33.33 | 0.459 | 2.44 | 0.052 | 20.00 | 0.074
Artemisia monosprma i 2.83 | 0,059 | 20,00 | 0.257 | 2.09 | 0.044 | 20,00 | 0.108
Echinops spinosissimus o 0.71 | 0015 | 6.67 | 0171 - - - -

Diplotaxis acris Brassicaceae - - - - - - - -

Farsefia aegyptia - 6.71 | 0.141 | 46.67 | 0.377 | 3.48 | 0.074 | 33.33 | 0L073
Zilla spinosa o5 11.3 | 0.237 | 73.33 | 5.635 | 8.36 | 0.178 | 66.67 | 1.503
Ephedra alata Ephedraceae 1.77 | 0037 | 13.33 | 0135 | - 3 - i

Euphorbia peplus Euphorbiaceae 1.41 | 0.030 | 1333 | 0.131 | 0.70 | .15 | 6.67 | 0.015
Erodium hirtum Geraniaceae 2.12 | 0.044 | 20,00 | 0.144 | 2.44 | 0.052 | 26.67 | 0.079
Monsonia senegalensis - 1.41 | 0.030 | 13.33 | 0.088 | 1.74 | 0.037 | 13.33 | 0.057
Chloris gayvana Poaceae 1.41 | 0.030 | 13.33 | 0.088 | 0.70 | 0.015 | 6.67 | 0.033
Eragrostis diplachnoides | _, | 1.06 | 0.022 | 1333 | 0070 | - = = =

Panicum turgidum 5 5.3 | 0.111 | 40.00 | 0.378 - - - -

Pennisetum divisum - [ 3.18 | 0.067 | 26.67 [ 0.262 | 1.39 | 0.030 | 13.33 | 0.110
Hedysarum spinosissimum | Fabeceae - - - - - - - -

Lygos raetam < 9.89 | 0.207 | 66.67 | 34.07 | 10.50 | 0.222 | 80.00 | 38.21
Trigonella srellate 5 ["2.12 [ 0.044 | 2000 | 0142 | 1.05 | 0.022 | 1333 | 0.051
Aspargus stipularis Liliaceae 247 | 0.052 | 20,00 | 0.193 | 348 | 0.074 | 33.33 | 0164
Nitraria retusa Nitrariaceae 071 [ 0.015 | 6.67 | 0.171 | 2.09 | 0.044 | 20.00 | 0.676
Plantagoe alhicans Plantaginaceae 1.41 | 0,030 | 13.33 | 0.081 - - - -

Hyoscyamus muticus Solanaceae 2,47 | 0.052 | 26.67 | 0.242 | 2.09 | 0.044 | 26.67 | 0.230
Lycium shawii » [ " - o 174 [ 0037 ] 2000 | 0072
Tamarix aphylla Tamaricaceae 2.12 | 0.044 | 26.67 | 9.386 | 1.74 | 0.037 | 26.67 | 6.321
Thymelaea hirsura Thymelaeaceae | 106 [ 0.022] 1333 | 0.063 | 2.44 | 0.052 | 26.67 | 0.123
Piituranthoes tortnosus Umbellipferae 2.12 | 0.044 | 20.00 | 0.679 | 0.70 | .15 | 6.67 | 0.087
Fagonia glutinosa Zygophyllaceae [ 2,12 | 0.044 | 20.00 [ 0.179 - - - e

Zygophyllum album . 6.71 | 0.141 | 53.33 | 2.136 | 7.32 | 0.156 | 53.33 | 1.647
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Table (3): Vegetation analysis in Wadi El-Bruk at Middle Sinai

area during spring and autumn seasons 2006.

Scientific name Family Spaing 2005 Atna 198

: A% | D % C% A% D % C%

Pergularia tomentosa ‘.\sclepiadac eae 4.02 0.067 | 26.67 | 0.219 | 2.11 | 0.037 | 20.00 | 0.097
Anabasis articulate Chenopodiaceae | 3.57 . 0.059 | 26.67 | 0.247 | 3.80 | 0.067 | 26.67 | 0.149
{nabasis setifera = 4.46 . 0.074 | 26.67 | 0.289 | 2.95 | 0.052 | 20.00 | 0.217
Atriplex halinus . 4.02 | 0.067 | 26.67 | 0.594 | 4.64 | 0.081 | 40.00 | 1.127
Hammada eleg Ny 313 | 0052 | 2667 | 0470 | 549 [0.09 | 40.00 | 0.832
salicornia frut . 0.89 | 0.015 | 6.67 | 0.048 - - - -
Sueada vermiculata W 1.79 | 0.030 | 13.33 | 0.109 | 0.84 | 0.015 | 6.67 | 0.060
Achillea fragrntisssima | Asteraceae 10,30 | 0170 | 53.33 | 1.699 3.80 | 0.067 | 33.33 | 0.781
Artemisia judaica i 2.68 | 0.044 | 20.00 | 0.212 3.38 | 0,059 | 26.67 | 0.085
Artemisia monosprina o 5.80 0.096 | 40.00 | 0.521 211 | 0.037 | 20,00 | 0.091
Bty . 134 | 0.022 | 13.33 | 0.064 | - e | = ;
spinosissimus
Diplotaxis harra Brassicaceae 1.34 0.022 | 13.33 | 0.069 0.84 | 0,015 | 13.33 | 0.031
Farsetia aegyptia . 5.80 | 0.096 | 33.33 | 0318 | 4.64 | 0.081 | 26.67 | 0.088
Zilla spinosa i 14.3 0.237 | 7333 | 3.551 11.4 | 0.200 | 80.00 | 2.212
Ephedra alata Ephedraceae 134 | 0.022 | 13.33 | 0.066 - - - -
Euphorbia peplus Euphorbiaceae 1.34 | 0.022 | 13.33 | 0.07M1 - - - -
Erodium hirtum Geraniaceae 2.68 | 0.044 | 20,00 | 0.114 2,11 | 0,037 | 20,00 | 0.061
Monsonia senegalensis | ,, 1.7 0.030 | 1333 | 0.091 211 | 0.037 | 20.00 | 0.051
Chloris gayana Poaceae 0.89 0.015 | 6.67 | 0,035 1.27 | 0.022 | 13.33 | 0,044
s il 5 - - | - | - | o84 |0os | 667 | oost
Panicum turgidum - 7.59 | 0.126 | 4000 | 0.512 | 2.95 | 0.052 | 26.67 | 0.231
Pennisetum divisum % 446 | 0074 | 33.33 | 0316 | 2.53 | 0.044 | 20.00 | 0.142
i, v Fabeceae 089 | 0.015 [ 6.67 | 0.048 | 127 |0.022 | 1333 | 0.087
spinosissimum
Lygos raetam i 11.6 0.193 | 60.00 | 34.38 | 11.00 | 0.193 | 73.33 | 34.480
Trigonella stellate i 179 | 0.030 | 13.33 | 0.095 - - - -
Aspargus stipularis Liliaceae 3.57 | 0.059 | 26.67 | 0.195 338 | 0.059 | 33.33 | 0132
Nitraria refusa Nitrariaceae 1.34 0.022 | 13.33 | 0.405 3.38 | 0.059 | 20,00 | 0.097
Plantago albicans Planta gina(‘_(‘ ae 1.7 0.030 | 13.33 | 0.084 2,95 | 0.052 | 26.67 | 0.231
Hyuoscyamus muficus Solanaceae 2.68 | 0.044 | 20.00 | 0284 | 338 | 0059 | 3333 | 0306
Lycium shawii - 1.79 | 0.030 | 2000 | 0093 | - E 2 E
Tamarix aphylla Tamaricaceae 357 | 0059 | 3333 | 1317 | 253 | 0.044 | 3333 | 7512
Thymelaea hirsute Thymelaeaceae = | = - - 3.80 | 0.067 | 33.33 | 0.157
Piituranthos tormosus | Umbellipferae 7.59 | 0126 | 46.67 | 1.719 | 1.27 | 0.022 | 13.33 | 0127
Fagonia glutinosa Zygophyllaceae | 134 | 0.022 | 13.33 | 0.079 - - - -
Zygophylism album | ,, 670 | 0.111 | 40.00 | 1.644 | 970 |0.170 | 60.00 | 2.071
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Physiological study:

In the present investigation, evaluation of the nutritive value and
palatability of plants were based on their chemical composition and
field observations. plant materials were analyzed for crude protein
(CP), crude fiber (CF), total carbohydrate (TC), total ash (TA), dry
matter (DM), hexane extract (HE) and mineral ion (Na, K and CI)
contents during spring and autumn. The results are presented in Tables
(4 and 5).

The results showed that there was fluctuation in differences of
all analyzed parameters of the plant materials within and between
spring and autumn. Dry matter for example, fluctuated within a wide
range during the two seasons; i.e. there is a pronounced increase of
dry matter during autumn, while it decreased during spring. The total
average dry matter reached 46.5 and 40.2 during autumn and spring,
respectively. The total average dry matter reached 46.5 and 40.2
during autumn and spring, respectively. This may be due to the
variation in water content of the plants during dry and wet seasons,
Tables (4 and 5). In this regard, Ahmed and Girgis (1979), Zoghoul
and Moussa (2005) reported that the creating a favorable water
potential gradient is the most challenging factor in the physiological
adaptation of the different species to environmental stress conditions.

Concerning organic constituent (CP, TC, CF and HE), results of
the present study clearly indicated that their total averages varied
within narrow ranges during the two seasons of the study. They were
9.34, 344, 26.4 and 3.15% for CP, TC, CF and HE, respectively
during spring (Table 4), while the values were 8.73, 32.88, 28.56 and
3.41 during autumn (Table 5). It was found that, during spring, Lygos
raetam had the highest value of CP (13.83 %), followed by Panicum
turgidum (13.58 %), while the lowest value (6.23 %) was attained by
Hyoscyamus muticus. Concerning total carbohydrate (TC), it is
evident that Pennisetum divisum had the highest level (42.56 %),
followed by Anabasis articulatus (39.57 %), while Sueada
vermiculata had the lowest value (29.57 %). In regard to hexane
extract (HE), it was found that Artimisia monsperma attained 5.12 %,
while Chlorus gayana had the lowest level (1.97 %). These
parameters were more or less the same during the autumn season with
few exceptions (Table 5).
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Table (4): Chemical contents of native plants specie at Wadi El-Bruk
in Middle Sinai area in spring season. Pal = Palatability

Palatable Unp = Unplatable
Scientific name Family T IC[CF [ 1A [EE[ K [Na| O DM [pj
% | % | % | % | % | % | % | % | % .
Pergularia tomentosa Asclepiadaceac | 7.35 | 35.58 | 2321 | 27.85 |3.09 | 2.87 |2.44 | 167 | 4357 | P
Anabasis articalate Chenopodiaceae | 1191 | 39.82 | 2444 | 2335 [ 215 | 3.45 228 | 158 | 4125 | P
Anabasis sefifera N 9.89 | 3642 | 2675 | 20.67 | 3.19 | 2.97 | 2.08 | 171 | 42.84 | Unp.
Atriplex halimns N 1301 | 3455 | 2462 | 2345 | 2.85 | 235357 | 245 | 39.14 | P
Huammada elegans » 779 | 3558 | 2783 | 2472 | 235|294 | 2.84 | 2.15 | 4436 | P
salicornia fruticosa . 6.56 | 3120 | 2750 | 27.69 |3.12 | 3.08 | 2.24 | 187 | 4459 | Unp.
Sueada vermiculata . 835 | 29.57 | 27.36 | 2641 | 324 |3.08 |2.10 | 198 | 3728 | P
Achillea fragrntisssime | Asteraceae 1259 | 3254 | 2869 | 2128 | 4.26 | 3.26 | 2.34 | 2.07 | 47.39 | Unp.
Artemisia judaica . 1059 | 37.52 | 24.78 | 20.85 | 4.67 | 2.67 225 178 | 3159 | P
Artemisia monosprma . 9.95 | 3645 | 27.97 | 18.67 [ 512 315 241|213 | 3359 | P
Echinops spinsissimis N 1125 | 3159 | 2565 | 27.25 | 278 | 2.69 | 2.17 | 169 | 3897 | P
Diplotais harra Brassicaceac 723 | 3341 | 2645 | 2879 | 2.09 | 2.67 204 | 179 | 4255 | P
Fursetia aegyptia N 764 | 3595 | 3157 | 1932 |3.09 329 [244 [ 219 | 3482 | P
Zilla spinosa N 8.84 | 3926 | 2884 | 1829 |2.17 249 |327[ 234 | 4954 | P
Ephedra alata Ephedraceae 8.12 | 32.58 | 2674 | 2531 374 | 198 232 | 178 | 4629 | P
Euphorbia peplus Euphorbiaceae | 7.25 | 3335 | 27.68 | 2597 325 233 | 186 | 134 | 4255 | P
Erodium hirtum Geraniaceae 751 | 3456 | 2516 | 2649 [2.97 (225 199 [ 123 | 4779 | P
Monsonia senegalensis . 6.98 | 3458 | 2834 | 23.38 | 3.16 | 2.68 | 237 ] 2.05 | 4255 | P
Chioris gayana Poaceae 8.39 | 3647 | 26.58 | 2428 | 1.97 | 3.29 | 2.49 | 2.27 | 48.39 P
Eragrostis diplachnoides | » 9.65 | 33.68 | 27.91 | 23.75 | 2.56 | 2.34 |3.04 | 229 | 4019 | P
Panicum turgidum . 1358 | 3468 | 2421 | 29.64 | 2.08 | 3.46 | 2.16 | 1.88 | 38.99 | P
Pennisetum divisum . 8.67 | 42.58 | 23.67 | 21.59 [ 3.9 | 325 |2.68 | 2.30 | 4308 | P
Hedysarum spinosissimum | Fabeceae 855 | 3175 | 2845 | 2512 | 3.5 |3.09 |255| 216 | 3938 | P
Lygos raetam . 1383 | 3544 | 2157 | 2374 322 3.09 [257 | 242 | 3925 | P
Trigonella stellate . 1235 | 3189 | 26.48 | 22.51 367 | 215|311 227 | 3788 | P
Aspargus stipularis Liliaceae 6.94 | 3245 | 2847 | 2618 | 2.59 [ 299 [3.42 | 2.55 | 4066 | P
Nitraria refusa Nitrariaceae 9.82 | 30.78 | 2549 | 27.56 | 331|274 |3.67| 250 | 3567 | P
Planago albicans Plantaginaceae | 1025 | 3415 | 2294 | 2419 [4.07 | 241 |2.88 | 175 | 3748 | P
Hyoscyamus muticus Solanaceae 6.23 | 3657 | 2647 | 23.29 423|305 274 | 188 | 3259 | P
Lycinm shawii . 9.98 | 3541 | 27.84 | 21.64 |3.24 | 3.14 | 277 | 2.23 | 4585 | Unp.
Tamarix aphylia Tamaricaceae | 832 | 3529 | 2014 | 2253 | 261|279 [321 | 226 | 4367 | P
Thymelaea hirsute Thymelacaceae | 7.20 | 3140 | 2574 | 27.66 | 297 | 248 | 2.85 | 231 | 3897 | Unp.
Piituranthos tortnosis Umbellipferae | 953 | 3362 | 2625 | 2213 [ 352|329 |2.64 | 219 | 3457 | P
Fagonia glutinosa Zygophyllaceae | 10.15 | 3425 | 23.47 | 2685 | 384 | 2.00 [ 199 | 125 | 3625 | P
Zygophyltum album . 1052 | 3349 | 26.14 | 2357 | 2.71 | 197 | 3.77 | 237 | 24.68 | Unp.

Total average 9.34 | 3445 | 2641 | 2417 | 315|280 | 262 | 2.02 | 40.3
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Table (5): Chemical contents of native plants specie at Wadi El-Bruk
in Middle Sinai area in autumn season. Pal = Palatability P =
Palatable Unp = Unpalatable

Autumn season

Scientific name Family P e F TA [HE[K [Na [ O [ BM [po
% % % % | % [ % | % | % -
Pergularia tomentosa Asclepiadaceae | 6.75 | 3388 | 2694 [28.78 |3.48 | 3.25 | 264 | 1.86 | 53.41 p
sdhgddsts artiulite Chenopodiacea | )¢ | 3645 | 2758 | 2599 | 2.64 | 3.26 | 274 | 195 | 5239 | p
| €
Anabasis setifera [ z 945 | 3474 | 2894 |2235 | 3.69 259 | 238 | 2.01 | 5419 | Unp.
Afriplex hatimns . 1195 | 3155 | 2915 |24.56 |3.14 | 214 | 3.74 | 3.05 | 49.78 P
Hammada elegans | 7.29 | 30.58 | 28.97 | 27.41 | 2.85 [ 2.76 | 3.15 | 2.46 | 56.48 P
salicarnia fraticosa ” .27 | 2084 | 31.99 | 2924 | 381|278 | 2.91 | 251 | 5578 | Unp.
Sueada vermiculata = 798 | 2878 | 31.58 | 27.55 | 3.56 | .71 | 2.55 | 219 | 46.17 p
Achillea fragrntisssima | Asteraceae 1108 | 3115 | 2997 [2411 | 4.69 [3.14 | 285 | 2.35 | 5854 | Unp.
Artemisia judaica | " 10.19 | 3574 | 27.25 | 22.09 | 4.93 | 2.58 | 2.37 | 1.81 | 41.34 P
Artemisia monosprma ' . 885 | 3488 | 2816 | 2031 | 539|294 | 275 | 231 | 44.97 p
Echinaps sy ., 10.88 | 30.54 | 27.49 | 27.12 | 2.89 | 2.56 | 2.51 | 2.08 | 45.88 P
Diplotaxis harra | Brassicaceae 705 | 3252 | 28.67 | 29.49 | 2.67 | 231 | 2.32 | 1.83 | 51.64 P
Farsetia acgyptia & 7.38 3477 | 3215 | 2144 | 350 | 2.94 | 2.81 | 2.42 | 4358 P
Zilla spinosa [ N 819 | 3759 | 3045 | 2056 | 2.88 | 2.34 | 3.45 | 3.17 | 62.17 p
Ephedra alata ' Ephedraceae - = - - - - - - - -
Euphorbia peplus .I Euphorbiaceae 6.95 3208 | 2899 | 27.19 | 3.45 218 | 2.25 | .84 | 52.69 P
Erodium hirtum | Geraniaceae 715 | 3283 | 27.88 | 27.59 | 3.14 | 2.08 | 2.41 | 216 | 56.78 p
Monsonls senegulensis | 5 6.51 | 3384 | 2894 | 2574 | 384 | 255|261 | 218 | 5319 p
Chloris gayana | Poaceae 795 | 3492 | 28.09 | 2741 | 2.55 | 2.86 | 2.78 | 2.39 | 62.57 p
Eragrostis diplachnoides & 9.13 3255 | 29.78 | 25.14 | 2.85 [ 2.19 | 3.25 | 245 | 51.79 r
Panicum turgidum N 12.53 | 33.84 | 27.81 | 29.85 | 2.67 | 3.15 | 2.75 | 2.29 | 46.66 P
Pennisetim divisem . 824 | 3987 | 2655 |22.74 |3.45|294 | 2.88 | 243 | 5271 p
Hedysarum spinosissimum ._Fabeceae 815 | 3025 | 3016 | 2622 |3.59 | 285 [ 2.79 | 239 | 477 p
Lygos raefam | » 12.25 | 33.78 | 2457 | 2439 | 345 | 2.91 | 2.84 | 2.65 | 43.67 P
Triconella stellate |4 11.08 | 20.85 | 27.49 | 2599 | 3.91 | 2.05 | 3.45 | 249 | 44.18 p
Aspargus stipularis Liliaceae 6.29 | 30.75 | 30.14 |27.92 | 2.84 | 2.65 | 3.55 | .74 | 49.87 p
Nitraria retasa | Nitrariaceae 9.06 | 28.89 | 27.50 | 28.47 | 3.55 | 243 | 378 | 2.95 | 47.34 P
Plantago albicans Plantaginaceac | 9-86 | 32.79 | 2459 | 2599 | 4.35 [ 2.22 | 3.15 | 2.84 | 46.38 p
Hyoseyamus muticus | Solanaceae 6.17 | 3395 | 2878 | 2546 | 4.65 | 2.84 | 2.91 | 242 | 37.49 P
Lycium shawii ., 9.04 | 33.65 |28.49 |[23.75 | 3.56 [3.64 | 293 | 2.56 | 53.69 | Unp.
Tamarix aphylia | Tamaricaceae | 7.92 | 3377 | 2980 | 24.70 | 2.89 | 2.67 | 3.45 | 2.86 | 52.18 P
Thymelaea hirsute | Thymelacaceae | 7.02 | 30.25 | 27.48 | 28.05 | 3.19 | 231 | 2.94 | 240 | 44.08 | Unp.
Piituranthos fortnosus Umbellipferae | 9-23 | 32.84 | 27.55 | 2347 | 3.72 [ 2.99 | 2.83 | 230 | 41.32 p
Fagonia glutinosa . Zygophyllaceae - " = = s E - - -
Zygaphyllum clbum 3 10.08 | 3129 | 2845 |2458 | 277 | 1.77 | 3.86 | 3.00 | 2849 | Unp.
Total average 823 | 3100 | 2693 | 2416 | 3.27 | 2.50 | 2.76 | 227 | 46.55
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With respect to inorganic intermediates (total ash, sodium,
potassium and chlorides) all exhibited similar pattern as organic
constituents. It was found during spring that the highest value of total
ash content (29.64 %) was attained by Panicum turgidum, followed by
Deplotaxis harra (18.29 %), Pergularia tomentosa (27.85 %) and
salicornia fruticosa (27.69 %). The lowest ash accumulation (18.29
%) was gained by Zilla spinosa. The highest Na (3.77 %), K (3.46 %)
and Cl (2.59 %) ions content were attained by Zygophyllum album,
Panicum turgidum and Nitraria retusa, respectively, while Euphorbia
peplus, Zygophyllum album and Erodium hirtum accumulated the
lowest content of the these ions (Table 4).

During autumn (dry season) total average of some organic
constituents such as crude fiber and hexane extract increased while
percentage of TC and CP declined. Total average of organic in
intermediates (CP, TC, CF and HE) reached the values of 8.73, 32.88,
28.56 and 3.41 %, respectively (Table 5). Similarly, the inorganic
intermediates (total ash, sodium and chlorides) followed the same
trend as organics during the two seasons. These traits, varied among
the species. The highest values of total ash, K, Na and ClI ion contents
were found in Panicum turgidum (29.85 %), Lycium shawii (3.64 %),
Zygophyllum album (3.86 %) and Zilla spinosa (3.17 %), respectively,
while the lowest content of the same constituents were attained by
Artimisia monsperma (20.31 %), Zygophyllum album (1.77 %),
Euphorbia peplus (2.25 %) and Artemisia judaica (1.81 %),
respectively. These variations in accumulation of organic and
inorganic constituents clearly indicate that some species are
electrolytic dependants, while others are non-electrolytic dependants
in their adaptive responses to the prevailing environmental conditions.
The results of the present investigation were in accordance with those
reported by Ahmed and Girgis (1979), El-Monayeri et al. (1986), Abd
El-Rhman and Haraz (1994), Mosallam and Abd El-Maksoud (1996),
Moussa (1994) and Zaghloul and Mussa (2005) where they concluded
that plant species have two modes of physiological adaptation to the
environment stresses; xerophytes depend to large extant on
accumulation of organic constituents in building up their osmotic
potential, whereas halophytes depend mainly on the accumulation of
electrolytes and to less extent on organic intermediates.



J. Biol. Chem. Environ. Sci., 2010, 5 (2), 445-461 457

Palatability evaluation:

In the present study, the palatability of plants consisted of
qualitative and quantitative components; a) observations of grazed
plants by animals and b) chemical compositions of plant species as
nutritional value for domesticated and non-domesticated animals in
the study area.

Seasonally, observations of the study area showed that a large
number of perennials or annuals were palatable species (Tables 4 and
5). The palatable plants in turn are divided into palatable and
unpalatable ones. Le Houerou (1980) stated that palatability of range
plants is very complicated expressions, very difficult to be generalized
as it is linked to many factors that vary with time and place. Some of
these variables are linked to the plant, others to the animal variety,
while a third category depends on various environmental factors.

From nutritional value point of view, palatability of the plants
may be attributed to their chemical constituents; either organic or
inorganic ones. Accordingly, data presented in Tables 4 and 5 clearly
indicated that there were 29 palatable species while 6 species ranked
as unpalatable.

The highly palatable plant species in the present study generally
were found among Panicum turgidum, Atriplex halimus, Plantago
albicans, Lycium shawii and Lygos raetam. The palatability of such
species my be attributed to their high contents of CP, CF, TC and
some mineral ions. In this regard, Youssef (1999) found that the
factors related to plants palatability include their chemical make up.

Apart from ecological and physiological responses of plants to
different environmental stresses, the palatability of natural vegetation
requires further studies to put the optimal notion for building up an
ideal forage models in desert areas.

Conclusion

The master channel of Wadi El-Bruk provides an ideal location
for establishment of a good model of range map at middle Sinai due to
its flat, plain and vastness land. Its soil characterized by alkalescent
and low salinity levels, Accordingly, due to topographic regularity,
there is no zonation pattern of vegetation along the wadi bed. The
woody perennials (shrubs and under shrubs) are mostly represented ,
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while the presence of annuals depends, to a large extent, on the
amounts of rains.

Seasonally, it can be concluded that there is an intimate
relationship between accumulation of organic or inorganic
intermediates and the environmental stresses. The plant species of the
study area vary considerably in their chemical composition, which
affect their palatability. The woody perennials xerophytes Lygos
raetam, Pennisitum divisum, Tamarix aphylla, Artemisia monosperma
and Panicum turgidum were considered as the most important pasture
for different livestock due to their higher crude fiber, hexane extract
and total ash contents. They have a unique photosynthetic potential
due to their life form, huge volume and canopy structure. Thus, it is
necessary to improve the study area through better sustainable range
management plan.
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	The present investigation was conducted to evaluate the ecophysiological characteristics of the natural vegetation of the main channel of wadi el-bruk at middle sinai, in addition to provide some information about chemical compositions of the plants as a nutritional value for constitution, in future, range models through the sustainable development plan for desert areas.     

