81

Arab Univ.

J. Agric. Sci.,

Ain Shams Univ.,
Cairo, 17(1), 81-94, 2009

PRODUCTIVITY AND NUTRITIVE VALUE OF NATURAL VEGETATION AT
WADI-WATEER REGION IN SINAI

[7]

Baumi?, N.H.M. and Nassar, Zienab?, M.
1- Range management Unit, Desert Research Center, Matariya, Cairo

Keywords: Wadi wateer, Aridity, Plant associa-
tions, Natural vegetation, Pasture measurements

ABSTRACT

The present study was carried out in 2004/
2005 — 2005/2006 seasons to make survey of
plant vegetation at Wadi Wateer (East southern of
Sinai) (a bout 100 km length) at 9 successive sites.
The study was carried through two years (two wet
and dry seasons) to evaluate the vegetation struc-
ture throughout 20 chart quadrates (2 m x 2 m) at
each site. The results showed that most of the pas-
ture measurements such as plant density (plants /
4 m?), coverage %, frequency %, abundance %
and fresh, and dry yields (ton/fad.) reached its
maximum values during the wet seasons. Sites 5,
6, 7, 8 and 9 were more suitable for growth of the
plant associations than other sites under studies.
Many plant species such as Astragalus spinsous,
Medicago laciniata, Artemisia Judica, Artemisia
monosperma, Legum spartum, Haloxylon salicor-
nicum, Calotropis procera, Lycium shawii and
Paronychia sinaica were capable to grow under
the aridity conditions at Wadi Wateer area.

INTRODUCTION

Natural vegetation are mainly dependent on the
prevailing environmental conditions in the desert,
such conditions play a great role in controlling the
seasonal aspects of the floral vegetation.

East southern of Sinai, Egypt is considered the
minimum district in its annual winter rainfall, were
the average 16.17 mm at Nowibaa and 17.6 mm at
Nikhil with uneven distribution, low and medium
relative humidity through 5 months, were various
plant communities can be grow during such limited
rainy seasons. Natural vegetation in most coun-
tries of the world consider as main resource for
supporting the wild and domestic animals with its
basic forage requirements. The productivity and
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quality in relation to prevailing environmental con-
ditions need to be assessed and clarified in order
to get more Justification for the optimum and ade-
quate use for better range management.

Ayyad and Ghabbour (1977) revealed that the
existing environmental conditions have an im-
portant role in range flourishing productivity and
nutritive value.

Moreover, moisture availability for vigorous
growth of native plants is limited, under arid land
condition, however profit feasible biomass produc-
tion is associated with adequate precipitation
Abou Dyea and Salem (1990 a) and Habbs et al
(1984).

Abou Dyea and Salem (1990 b) in El-Negila
area they found that the genera of legumes and
grasses had the greatest number of species. Den-
sity (plant/ m?), coverage %, abundance % and
frequency % varied widely from one season to
another, where different vegetation characters at-
tained its maximum in spring and winter seasons.
Reiad et al (1996b) studied the effect of locations
and environmental conditions in Sidi- Barrani and
El- Negila area on vegetative characters. They
reported that the vegetative measurements varied
according to the studied locations and growing
seasons and the highest averages values were
recorded at Sidi- Barrani due to its favorable envi-
ronmental conditions. Hendawy (2002) studied the
effect of eight different sites at Gabal El- Maghara
region in middle Sinai on the natural vegetation.
He found that the highest values of the most pa-
rameters were recorded during the spring seasons.
This is could be due to the increase in available
relative humidity which result in more growth activi-
ty. ElI-Toukhy et al (2002) studied the productivity
of some associations and seasonal locations as
well as climatic factors on growth parameters at
wadi El- Natron , Al- Alameen road in the North
Western Coast (NWC) of Egypt under 5 different
sites condition. The results showed that sites 5 and
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1 produced higher yields during winter seasons,
where these sites more correlated by the availabity
of rains as well as the other favourable climatic
factors.

Ahmed and Nassar (1999) studied the chemi-
cal composition of 108 samples of various range
plants belonging to 19 families from different sties
along the NWC of Egypt. The results indicated that
the chemical composition of the concerned range
plants varied within the different species under
different habitat conditions.

MATERIALS AND METHODS

Natural range vegetation depends mainly on
the amount of rainfall which widely varies in quanti-
ty and frequency from year to year. Moreover, var-
ious types of range plants are closely associated
with the edaphic and prevailing climatic conditions
of the studied areas. This investigation was con-
ducted to asses the productivity and the nutritive
values for the present range plants in Wadi Wateer
area in east south Sinai. This study was conducted
in two seasons of nine successive sites during the
two years (from autumn 2004 up to spring 2006).

Nine sites were determined inside Wadi Wateer
beginning from the 260 km at the international road
at middle Sinai to Nowibaa city, each site was de-
termined after each consecutive 10 km distance in
the direction of Nowibaa. The different sites are
located at 8, 19, 27, 36, 48, 55, 66, 78, 95 km from
the beginning of the wadi, respectively.

Means of some meterological data of Nowibaa
and Nikhl city during the period extended from au-
tumn 2004 up to spring 2006 are presented in Ta-
ble (2).

Twenty chart quadrates of 2 m x 2m tool were
used to determine the plant density (plants/ 4 m?),
coverage %, frequency %, abundance % of the
natural vegetation. Number of individual species
and the area occupied by them were determined
from twenty stand sampling over the nine sties
during both wet (spring) and dry (autumn) sea-
sons.

Hanson and Churchill (1965) equations were
used to calculate the previous measurements as
the following

Number of the individual

Density (plant/m?)= species

Total area (in units)

The area occupied by the
species

0 =
Coverage % The whole investigated x 100
area (in units)
Frequency % = Number of occurrence of x 100

the individual species
Number of occurrence of
the whole species

Number of the individual
species
Total number of the
whole species

Abundance % = x 100

Fresh and dry production

Fresh production was determined by weighting
each species in a square meter and for whole plant
species in unit area, then calculated in (ton/fad).

Dry production

Samples were randomly taken from the fresh
matter of each species and then dried in an air
forced drying oven at 70°C for a constant weight
(dry weight) during the two seasons.

Plant identification

Plant identification was done according to
Téackholm (1974) and Boulos (2005). The list of
the collected plants included family name, scientific
name, palatability and life duration Aslan, (1959).

Chemical composition

Chemical composition of dry matter of each of
the palatable plant species were determined as
follows

Crude protein (CP) was estimated by using
modified micro kjeldahl method as described by
Peach and Tracey (1956) to determine total nitro-
gen and then multiplied by 6.25.

Crude fiber (CF) and total ash were determined
according to A.O.A.C. (1970).

Ether Extract (EE) was extracted by Hexane in
soxhelt according to A.O.A.C (1970).

Sodium and potassium contents of plant sam-
ples were estimated using flame- photometer in an
acid digestion solution according to A.O.A.C.
(1980).

Total digestible nutrient (TDN) was determined
according to Khafagi (1977).

Soil physical and chemical properties

Soil samples were taken from the different sites
from two depths (0- 20) and (20-40) ; physical
analysis was conducted by using the international
pipette method described by Piper (1950). Chemi-
cal determinations were carried out according to
Jackson (1958) as presented in Table (1).
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Table 1. Soil physical and chemical properties of nine studied sties in Wadi Wateer during the peri-
od extended from autumn 2004 up to spring 2006

Site Depth y maﬁos Cations (me/L) Anions (me/L) Caco? exture
(cm) P ./cm Ca™ Mg™ Na* Cl- Sos HCOs; COs %

, 020 78 115 245 614 28l 113 840 071 208 - 278l sandy
20-40 774 119 256 618 119 182 834 088 281 - 2146  sandy
020 770 120 263 700 1.30 1.91 914 091 189 -  31.40 ';Z":‘]’;‘y

’ Loamy
2040 765 113 234 699 145 195 980 089 200 - 2214 - d;’
020 762 140 214 718 122 153 820 075 203 -  27.33 ';‘;";‘]Z‘y

’ Loamy
2040 779 155 333 7.81 240 267 1095 066 291 - 3001 - d;’
020 756 130 218 694 35 113 1088 095 213 - 3041 Ls‘;":‘]r(;‘y

) Loamy
2040 761 142 38 614 301 101 1077 069 218 - 2450 - dyy
020 7.80 1.81 400 719 422 218 1421 095 320 -  26.18 LSZ";‘IZ‘V

° Loamy
2040 7.55 194 481 690 521 211 1499 078 403 - 2829 7 dyy
020 740 190 485 734 488 210 1380 088 480 - 3315 ';‘;";‘]';‘y

° Loamy
2040 788 193 470 693 500 281 1230 099 500 - 3519 - dg
020 7.69  1.40 288 570 271 273 885 069 300 - 3145 ';‘;";‘]';‘y

! Loamy
2040 767 148 274 537 313 218 740 094 571 - 3080 - d;’
020 743 290 1019 814 655 430 2094 083 684 - 3018 LSZ":‘QV

° Loamy
2040 752 240 880 692 517 222 2033 076 245 - 3144 - d;’
020 749 230 971 687 518 219 1982 063 284 - 3515 LSZ";‘EV

’ Loamy
2040 750 217 881 600 514 201 201 074 307 - 3513 4 d;’

Table 2. Means of some meteorological data of Nowibaa and Nikhl city during the period ex-
tended from autumn 2004 up to spring 2006

month Nowibaa
climatic factors Jan. Feb. Mar. Apirl May. June July Aug. Sept. Oct. Nov. Dec.
Temperature (°C)
Maximum 210 218 245 283 325 357 375 370 344 305 262 226
Minimum 136 140 163 19.2 227 248 268 273 256 231 192 155
Relative humidity 49 47 49 50 49 48 50 52 55 55 51 50
% (R.H.)
Rainfall (mm) 5.8 14 0.7 1.2 1.03 0 0.04 0 0 2.7 2.9 0.4
Wind speed (km/h) | 15.7 153 155 14.8 135 138 109 111 131 112 131 1438

Nikhl

Temperature (°C)
Maximum 180 195 23.0 28.2 324 342 370 358 328 289 243 194
Minimum 14 24 5.1 8.7 120 144 169 175 151 128 7.2 24
Relative humidity 63 58 55 48 45 50 49 55 59 64 62 63
% (R.H.)
Rainfall (mm) 3.7 24 0.4 0.2 11 0 0 0 0 5.9 0.3 3.6
Wind speed (km/h) | 10.5 11.4 12.0 11.6 10.5 8.8 7.4  9.62 9.2 7.9 7.4 8.5

Source: Meteorological authority, Cairo.
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RESULTS AND DISCUSSION
Vegetative growth traits
Botanical composition

Data presented in Table (3) showed that the
natural vegetation components of Wadi Wateer
consisted of 33 plant species belonged to 15 fami-
lies. Most of the existing plant species in this area
27 species were perennials. Whereas, the annuals
species were 6 plants species, nineteen species
were palatable and the other 14 were unpalatable.
The highest number of the following plant species
i.g., Artemisia Judica, Artemisia monosperma,
Peganum harmala, Zygophyllum album, Haloxylon
salicornicum, Zilla spinosa and Calotropis procera
were noticed in both wet and dry seasons at most
sites. The dominant of these plant species com-
pared with other plant species plant could be due
to its wide adaptability and capability to grow under
the prevailing.

Density (Plant / 4 m?)

Data in Table (4) indicated that the density of
the native plant species were greatly higher in wet
season compared with that of dry season. The
total density of the nine investigated sites amount-
ed 35.6 (plant / 4m?) in wet season compared with
17.65 (plant/ 4m?) in dry season. The density of
wet season were recorded with sites, 9, 4, 7 and 5
and with sites 9 and 8 in dry season. The density
of these sites were 10.95, 6.15, 5.50, 3.20 (plant /
4 m?) in wet season and in dry season 6.10, 5.25
(plant / 4 m?), respectively. The above results
proved plant density at that Wadi Wateer in wet
season at sites 4, 6, 7, 9 showed that superiority
over of sites 1, 2, 3, 5, 8. This finding means that
the vegetative growth activities are more dependa-
ble on the suitability and convenience of the pre-
vailing environmental conditions, since it grow well
under the adequacy of the available water, moder-
ate temp. and dew.... etc. as presented in Table
(2), this could be attributed mainly to many edaphic
factors as soil texture, water holding capacity, or-
ganic matter, salt content Table (1).

Similar results were previously obtained by Ib-
rahim (1995) and Reiad et al (1996 a) in North
Western Coast of Egypt. They found that Sidi —
Barrani associations had the highest plant density
over all seasons than El-Negila area. The plant
density was the highest value during the winter
period (wet season) at Sidi — Barrani and EI- Ne-

gila than dry season. El-Toukhy et al (2002) in Al-
Alameen road (NWC), El-Morsy (2002) in NWC of
Egypt and lbrahim et al (2006) in North Eastern
Coast of Egypt.

Coverage %

Data in Table (5) showed that the highest plant
coverage percentages in Wadi Wateer were rec-
orded at sites 4, 5, 6, 7, 8, 9 which were (11.88,
11.37, 12.65, 11.48, 12.75 and 14.27%) in wet
season and sites (4, 5, 6, 7, 8,9) which were (9.74,
7.91, 12.54, 10.04, 9.25, 9.94) in dry season. The
superiorty of coverage % in wet season than that
of dry season may be attributed to the precipitation
and environmental effects and the relatively ap-
propriate soil (Tables 1, 2). Similar results were
reported by Ibrahim (1995) in NWC of Egypt ;
Reiad et al (1996 a & b) in NWC of Egypt; Hen-
dawy (2002) in Gabal EI Maghara region, Middle
Sinai, El- Morsy (2002) in Wadi Magid and Wadi
Mehgun at NWC of Egypt and Ibrahim et al (2006)
In North Eastern Coast of Egypt. Plant species of
the highest coverage percentage at Wadi Wateer
were Artemisia Judica, Artemisia manosperma,
Haloxylon salicornicum, Zilla spinosa, Calotropis
procera and lyceum shawii.

Frequency %

Results in Table (6) represent the effect of
sites and growing seasons on the frequency of the
naturally growing plant species. It is obviously clear
that the site 6 in wet seasons was of the highest
frequency compered with other sites in wet and dry
seasons. The highest frequencies of plant species
were for Artemisia Judica, Artemisia monosperma
and Haloxylon salicornicum in dry and wet sea-
sons. This finding revealed that these plant spe-
cies are dominant in this area and this could be
due to the effect of edaphic factors which act as
promoter for the richest and most adaptive to the
dominant environment conditions. Abd-Alla (1999)
in North Western Coast of Egypt; Hendawy (2002)
in Gabal El Maghara region, Middle Sinai and Ib-
rahim et al (2006) In North Eastern Coast of Egypt
had similar results.

Abundance %

Data in Table (7) showed the effect of sites and
growing seasons on the abundance of the naturally
grown plant species. The highest abundance % of
natural plant species were noticed in sites 5, 6, 7,
8, 9 in both dry and wet seasons. This may be due
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Table 4. Plant density (plant /4m?) of plant species in Wadi Wateer as affected by sites and seasons
during the period extended from autumn 2004 up to spring 2006

Dry seasons Wet seasons

ne- 1 2 3 4 5 & 7 8 9 Tota|l1 2 3 4 5 6 7 8 9 Tota
1 0.05 0.05

2 0.05 005 0.10 0.05 005 0.10
3 0.10 0.05 0.5 0.05 0.05 0.10
4 0.05 0.1 0.05 0.05 0.05 0.30 0.05 0.05 0.05 005 0.20
5 0.05 0.05 0.10 0.05 0.05 0.10
6 250 500 7.50 050 1.00 2.50 2.00 150 7.50
7 025 0.25

8 150 150
9 250 2.50
10 0.05 0.05 0.10 0.05 0.05 0.10
11 0.05 0.15 0.05 0.25 0.15 0.20 005 005 0.15 0.20 0.80
12 0.05 0.05 0.05 0.05 0.20 0.05 0.0 0.10 0.05 0.05 0.10 0.5 0.05 0.65
13 0.70 0.70 050 100 1.00 150 450 8.50
14 0.05 0.05 0.05 0.15 0.05 005 0.05 0.05 0.20
15 0.05 0.10 0.15
16 0.05 0.05 0.05 0.05
17| 0.2 005 020 025 0.30 005 005 1.10 010 025 0.25 0.15 0.05 005 005 0.90
18 030 0.15 0.5 0.15 020 0.15 015 1.25 0.15 0.05 0.05 0.05 0.20 0.05 010 0.65
19 0.10 0.10 0.05 0.05
20 0.05 0.05 0.10
21 0.05 0.05 0.05 0.15 015 250 0.25 0.20 3.10
22| 08 04 040 025 040 035 035 045 030 37 |100 040 03 020 0.5 030 0.0 015 015 275
23 0.05 0.05 0.10

24 0.05 0.05 0.10 0.05 0.05 005 0.5
25 005 0.05 0.10 0.05 0.05 005 0.15
26 0.15 0.05 0.05 0.05 0.05 0.35 015 0.05 0.05 0.05 0.05 0.05 005 0.05 0.50
27 010 005 0.05 0.05 005 0.30 0.05 0.5 0.05 0.05 0.05 0.05 005 0.45
28 0.05 0.05 0.10 0.05 0.15
29 0.05 005 0.10 0.05 005 0.0 0.05 005 0.30
30 0.20 0.05  0.25 0.10 0.05 0.15
31 01 0.05 0.05 0.2
32 2.50 1.00 3.50
33 0.05 0.05 _ 0.10 0.05 0.05
T | 100 1.00 1.05 1.00 1.15 1.00 1.10 4.25 6.10 17.65 |1.00 105 1.20 6.15 2.15 3.20 550 4.40 10.95 35.6
T. Total
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Table 5. Coverage percentage of plant species in Wadi Wateer as affected by sites and seasons
during the period extended from autumn 2004 up to spring 2006

Dry seasons

Wet seasons

no- 1 2 3 4 5 & 7 8 9 M|l1 2 3 4 5 & 7 8 9 M
1 +

2 125 1.10 0.26 125 120 027
3 0.35 0.25 0.06 0.70 0.20 0.10
4 043 0.26 112 043 025 0.27 030 040 025 070 0.18
5 2.00 1.25 0.36 2.10 1.20 0.37
6 025 0.56 0.09 010 025 025 045 025 0.4
7 0.10 0.01

8 0.70 0.08
9 0.90 0.10
10 015 0.07 0.02 0.43 0.20 0.07
11 043 0.48 0.25 0.13 0.87 0.90 018 040 220 065 0.58
12 0.5 0.80 018 1.25 0.26 018 050 050 026 040 070 230 045 0.59
13 0.07 0.01 025 110 025 110 1.00 041
14 1.25 0.15 0.90 0.25 030 060 1.00 0.80 0.30
15 0.25 0.80 0.12
16 0.80 0.08 0.15 0.02
17 (029 018 0.97 1.10 1.40 052 040 054 0.06 080 090 150 0.37 050 056 0.59
18 1.33 0.88 048 053 070 0.23 0.48 051 1.41 100 037 056 050 005 1.10 055
19 0.15 0.02 0.30 0.03
20 0.18 0.25 0.05
21 0.35 0.18 0.15 0.07 025 070 040 0.5 0.17
22 |2.92 1.80 161 317 225 302 302 2.06 370 2.61|7.35 535 280 170 221 3.90 105 150 240 3.14
23 1.80 1.87 0.40

24 125 1.25 0.27 125 125 120 041
25 125 125 0.27 0.43 112 120 031
26 051 0.18 0.40 018 025 0.16 110 145 090 087 018 060 070 026 0.67
27 040 1.25 080 1.12 030 0.43 070 1.15 050 100 070 043 045 055
28 0.43 0.04 040 0.60 0.11
29 1.20 037 017 110 110 110 120 045 055
30 4.06 1.25 0.59 230 1.20 0.39
31 0.56 026 0.50 0.15
32 035 0.43 0.09
33 0.07 0.18 0.02 0.40 0.04
T |321 440 499 9.74 7.91 1254 10.04 9.25 9.94 8.00|7.35 9.67 806 11.88 11.37 12.65 11.48 12.75 14.27 11.05

T. Total
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Table 6. Frequency percentage of plant species in Wadi Wateer as affected by sites and seasons
during the period extended from autumn 2004 up to spring 2006

Dry seasons Wet seasons
N 1 2 3 4 5 6 7 8 9 M |1 2 3 4 5 6 7 8 9 M
1 5 0.56
2 5 5 111 5 5 111
3 5 1.11 5 5 1.11
4 5 5 5 5 5 2.78 5 5 5 5 222
5 5 5 1.11 5 5 1.11
6 5 5 111 5 5 5 5 5 278
7 5 056
8 5 056
9 5 056
10 5 5 1.11 5 5 1.11
1 5 15 5 2.78 15 5 5 5 15 10 6.11
12 5 5 5 5 222 5 5 5 5 5 5 15 5 556
13 5 0.56 5 5 5 5 5 278
14 5 5 5 1.67 5 5 5 5 222
15 5 5 1.11
16 5 0.56 5 0.56
171 20 5 20 25 20 5 5 1111 5 25 20 15 5 5 5 889
18 30 15 15 15 20 15 15 13.89 15 5 5 10 10 5 5 611
19 5 0.56 5 0.56
20 5 5 1.11
21 5 5 5 1.67 5 5 5 5 2.22
22| g0 40 40 25 35 35 30 30 30 3833|100 40 30 20 15 30 10 15 15 30.56
23 5 5 1.11
24 5 5 1.11 5 5 5 167
25 5 5 1.11 5 5 5 167
26 15 5 5 5 5 3.89 5 5 5 5 5 5 5 5 556
27 0 5 5 5 5 333 5 15 5 5 5 5 5 5.00
28 5 0.56 5 5 1.11
29 5 5 111 5 5 10 5 5 3.33
30 20 5 278 10 5 1.67
31 5 5 5 1.67
32 5 5 1.11
33 5 5 111 5 0.56
T | 100 100 100 95 100 100 100 100 95 98.91 [100 100 100 100 100 115 100 100 100 101.67
T. Total
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Table 7. Abundance percentage of plant species in Wadi Wateer as affected by sites and seasons
during the period extended from autumn 2004 up to spring 2006

Dry seasons Wet seasons

No.

1 2 3 4 5 6 7 8 9 M| 1 2 3 4 5 6 7 8 9 M
1 1.2 0.1
2 18 08 29 1.3 05 0.2
3 95 1.2 1.2 1.5 1.1 0.3
4 48 50 50 48 12 2.3 42 13 2.3 05 0.9
5 5.0 1.2 0.7 15 1.1 0.3
6 58.8 81.3 15.6 23.3 30.8 455 44.4 136 17.5
7 46 05
8 136 15
9 229 25
10 48 1.2 0.7 2.3 1.1 0.4
1 4.8 13.0 4.8 2.5 14.3 5.1 15 09 33 05 28
12 4.8 5.0 12 08 13 48 83 26 23 15 18 56 05 30
13 16.5 18 23.4 30.8 18.2 33.3 41.0 16.3
14 5.0 5.0 1.2 1.2 15 09 11 05 04
15 4.2 47 1.0
16 5.0 0.6 1.1 0.1
17 1200 4.8 19.0 25.0 26.1 1.2 08 108 95 208 64 7.0 15 11 05 5.2
18 28.6 14.3 150 130 2.0 14.3 3.34 12.1 14.3 13 23 35 36 11 09 30
19 9.5 1.1 0.9 0.1
20 2.3 1.9 0.5
21 4.8 5.0 1.2 1.2 125 6.4 116 6.2 4.1
22 180.0 427 38.1 30.0 34.8 35.0 28.6 9.7 49 338[1000 381 250 51 7.0 92 09 33 14 210
23 5.0 12 0.7
24 50 4.3 1.0 13 23 16 0.6
25 50 48 11 13 0.9 05 0.3
26 14.3 5.0 5.0 12 08 29 143 42 13 23 15 09 13 05 29
27 95 50 43 50 08 27 47 125 13 23 15 09 05 2.6
28 4.6 0.5 3.00 0.9 0.4
29 45 0.8 0.6 13 23 30 09 05 0.9
30 19.0 0.8 2.2 18 11 0.3
31 8.3 15 0.9 1.2
32 64.0 18.2 9.1
33 4.8 0.8 06 2.3 0.3
T | 100 100 100 100 100 100 100 100 100 100| 100 100 100 100 100 100 100 100 100 100
T. Total

Arab Univ. J. Agric. Sci., 17(1), 2009
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Table 8. Fresh and dry foliage yields (ton/fad) of plant species in Wadi Wateer as affected by
sites and seasons during the period extended from autumn 2004 up to spring 2006

Dry seasons
Seasons productivity
1 2 3 4 5 6 7 8 9
Fresh yield (ton/fed) | 0.161 0.300 0.402 0.548 0.532 0.604 0.604 0.571 0.619
Dry yield (ton/fed) 0.068 0.134 0.188 0.270 0.250 0.270 0.263 0.251 0.311
Wet seasons
Seasons productivity
1 2 3 4 5 6 7 8 9
Fresh yield (ton/fed) | 0.180 0.380 0.377 0.668 0.681 0.846 0.797 0.770 0.795
Dry yield (ton/fed) 0.101 0.201 0.192 0.297 0.285 0.391 0.403 0.332 0.396

to both edaphic and climatic factors particularly
precipitation and wind stress effect. These results
confirmed what obtained by Reiad et al (1996 a);
Hendawy (2002) and Ibrahim et al (2006). In
general, the greatest abundance of grown plant
species were, Medicago laciniata in both wet and
dry season, Glebionis coronaria wet season, Ha-
loxylon salicornicum dry and wet seasons,
Paronychia sinaica wet season.

Fresh and dry productivity

Fresh and dry yields of native plants are pre-
sented in Table (8). Results showed that sites 6, 7
and 9 produced the highest fresh yields 0.846,
0.797, 0.795 (ton/fad) respectively, during wet
season. This indicated that the yields of this three
sites was correlated much by availability of soil
moisture as well as climatic and edaphic factors
which considered as suitable for most plant spe-
cies in this area.

In respect of the dry foliage yield results in Ta-
ble (8) showed that the highest dry yields (0.403
and 0.396 ton/fad) were obtained in sites 7, 9 re-
spectively, in wet season and in site 9 in dry sea-
son (0.311 ton/fad).

Moreover, the following plant species, i.e., Ar-
temisia Judica, Artemisia monosperma and Ha-
loxylon salicornicum plants produced the highest
fresh and dry weights. The obtain results are in
agreement with those of Ibrahim (1995) and Rei-
ad et al (1996 b & c) in North Western Coast of
Egypt; Hendawy (2002) in Gabal ElI Maghara re-
gion Middle Sinai EI-Morsy (2002) in NWC of
Egypt and Ibrahim et al (2006) in North Eastern
Coast of Egypt.

Chemical composition

Data of chemical composition of some native plant
species are presented in Table (9). The results re-
vealed that the all chemical composition traits, i.e., CP,
CF, Ash, EE, TDN, Na and K were higher in wet sea-
son than that in dry season. The highest chemical
composition content of plants in wet seasons com-
pared with that in dry season indicated that chemical
composition content of plants were much positively
correlated with the available moisture in the soil as well
as the surrounding favourable atmosphere for mineral
absorption and accumulation in the grown plant spe-
cies. These results are in harmany with what was re-
ported earlier by Ibrahim (1995) and Reiad et al (1996
b & c) noticed that the superiority of surpassed native
plants with respect to the chemical composion (CP,
CF, EE and total carbohydrates) in Sidi-Barrani in
compare with El- Negila site these results were truth in
autumn season only in Sidi-Barrani and El- Negila .
Ahmed and Nassar (1999) studied the chemical
composition of 108 samples from different sites along
the North Western Coast of Egypt. They found that the
highest average of CP was concerned to Fabaceae
compared to Poaceae and Chenopodiaceae in the
North Western Coast of Egypt. Average of ash and
mineral composition reached to us maximum in Che-
nopodiaceae. El-Toukhy et al (2002) studied effect of
the variations in climatic on growth parameters of most
of the grown plants species during survey of the plant
vegetation at Wadi El-Natron - El-Alameen road at five
sites. They noticed no clear trend for the chemical con-
stituents for the different studied sites except for Sodi-
um which was higher in some plants for some of the
studied sites. Fiber content was higher in Zilla spinoza,
Artemisia inculata, Pituranthos tortuosus, Carduncellus
eriocephalus and Lycium eurpeum. and
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Table 9. Mean values of chemical content of different plant species at different sites in Wadi Wateer
in wet and dry seasons

. Dry season Wet season
Site | No. CP CF Ash Fat TDN Na K CP CF Ash Fat TDN Na K
2 11 521 20.10 6.81 340 25.18 0.13 0.20 | 681 20.13 7.12 530 30.14 0.73 0.27
12 6.14 2180 5.14 220 2830 091 0.74 | 6.13 2218 8.13 520 31.20 0.15 0.34
3 3 12.70 23.11 540 6.80 1819 0.12 0.10 - - - - - - -
4 13.40 25.18 6.20 5.04 33.14 0.15 0.73 |13.18 26.10 5.02 6.71 32.0 0.17 0.56
12 - - - - - - - 8.14 30.18 2.18 4.10 30.11 0.33 0.34
31 - - - - - - - 4,05 30.80 3.17 4.05 14.18 0.20 0.43
4 2 - - - - - - - 18.14 29.19 8.19 3.02 27.11 0.81 0.93
4 12.41 28.02 2.15 330 2099 0.10 0.25|14.13 22.18 3.14 435 21.13 0.19 0.33
11 - - - - - - - 580 2319 6.22 6.01 2829 0.30 0.32
12 413 30.18 419 320 23.12 031 082 | 6.13 2990 5.00 514 29.00 0.21 0.34
14 4,15 2831 6.90 280 30.19 0.75 0.84 - - - - - - -
24 6.18 30.19 533 431 1819 0.14 039 | 700 2940 6.20 5.14 28.00 0.33 0.57
25 - - - - - - - 6.19 25.18 89 415 20.18 0.74 0.98
29 - - - - - - - 480 2990 7.14 3.19 2829 0.21 0.17
32 - - - - - - - 6.80 198 414 233 29.17 0.33 0.35
5 4 - - - - - - - 9.38 2580 6.08 6.14 33.70 0.12 0.31
6 - - - - - - - 10.10 20.91 550 5.37 29.10 0.37 0.55
11 6.01 2218 5.80 214 3031 0.19 0.40 - - - - - - -
12 - - - - - - - 780 30.14 6.71 319 370 0.17 0.80
24 544 3114 381 3.11 2207 025 045 | 819 30.80 519 490 220 047 0.79
29 505 2819 755 351 2911 074 0.71 | 6.18 30.19 6.02 580 30.30 0.15 0.93
6 3 - - - - - - - 11.71 25.18 8.14 3.33 30.70 0.18 0.80
4 10.30 26.10 7.14 3.90 29.80 0.25 0.22 - - - - - - -
5 880 2681 6.60 4.19 2214 0.28 0.19 | 9.11 30.74 7.15 537 20.00 0.70 0.33
6 - - - - - - - 144 231 53 57 2519 0.30 0.35
11 - - - - - - - 5.3 31.6 7.0 3.1 196 0.86 0.23
12 - - - - - - - 6.9 33.8 8.4 29 31.14 0.90 0.59
14 5.21 28.0 8.9 3.3 255 0.74 0.82 6.6 354 8.3 3.7 304 066 0.71
23 6.6 29.1 7.4 2.2 234 070 0.11 - - - - - - -
25 6.5 30.7 6.8 54 28.8 054 0.64 - - - - - - -
29 - - - - - - - 6.2 29.1 55 2.4 21.7 0.17 0.91
31 - - - - - - - 8.4 234 3.2 3.7 18.8 0.27 0.61
7 4 11.8 20.7 8.4 39 2214 011 0.74 - - - - - - -
6 - - - - - - - 105 24.10 7.7 45 359 081 0.52
11 6.8 2990 7.7 2.3 264 071 0.64 | 6,53 3020 7.8 43 30.18 0.89 0.71
12 - - - - - - - 8.9 31.1 8.0 4.7 30.7 0.68 0.50
14 - - - - - - - 7.7 25.9 51 2.8 288 0.19 0.37
25 74 2913 5.0 6.6 2217 0.33 0.78 89 3014 7.9 6.8 3081 0.84 0091
29 - - - - - - - 6.3 29.9 6.8 3.9 229 054 0.69
30 8.01 30.13 6.7 3.9 259 0.76 0.27 84 3110 6.8 400 26.3 0.68 0.81
31 - - - - - - - 7.4 258 510 22 21.7 0.21 0.37
32 - - - - - - - 5.9 21.7 30 3.05 197 0.20 0.81
8 1 16.8 27.20 8.9 5.7 229 071 0.77 - - - - - - -
2 15.1 30.7 7.8 5.9 23.1 0.65 0.89 - - - - - - -
3 12.3 29.1 5.2 3.4 219 054 073 | 121 30.2 6.1 2.9 23.8 051 011
5 10.3 26.4 6.7 2.1 24 0.71 065 | 9.14 351 59 410 299 0.84 0.97
6 13.7 28.1 9.7 5.2 357 019 081 | 140 298 7.20 6.0 347 0.71 0.52
11 - - - - - - - 7.7 31.7 5.7 4.8 203 081 0.21
12 8.2 31.3 7.8 3.3 25.0 091 0.72 8.3 309 6.00 45 26.7 0.57 055
14 5.5 29.1 6.6 2.9 204 0.71 0.52 5.4 27.1 5.7 5.3 235 081 0.25
23 9.3 30.8 8.7 5.1 29.1 0.29 0.54 - - - - - - -
30 - - - - - - - 7.7 35.8 8.3 55 23.3 0.87 0.74
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Table 9. Cont.
Dry season Wet season
Stte | No. CP CF Ash Fat TDN Na K CP CF Ash Fat TDN Na K
9 2 15.35 29.7 9.1 6.4 29.2 091 0.11 | 180 37.8 9.8 7.0 248 0.84 0.88
4 - - - - - - - 98 299 54 48 295 094 044
6 10.5 29.7 6.6 54 295 065 051 | 11.0 288 7.8 6.2 30.7 0.71 0.72
7 99 240 48 251 254 021 0.35 - - - - - - -
8 - - - - - - - 98 224 68 51 338 081 0.77
9 - - - - - - - 134 209 78 62 389 0.74 0.58
11 - - - - - - - 85 310 80 32 207 085 052
12 7.3 299 520 41 194 0.22 0.29 8.0 334 6.7 4.0 185 0.84 041
14 - - - - - - - 67 308 59 21 254 071 088
24 - - - - - - - 99 319 78 58 228 071 094
29 63 304 61 32 229 068 08| 85 338 70 41 207 051 034
30 | 104 288 94 62 248 0.53 0.81 - - - - - - -

ash content was higher for Anabasis articulata followed
Arthocnemon glaucum and Carduncllus eriocophalus.
However, they reported no clear trend for the rest of
chemical contents in wet and dry seasons.
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