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ABSTRACT 

: Ten species groV~ring naturaily in Dakahliya province 
were selected to evaluate their economic potentialities. These 
species· are· Cyperus difformis L., Cyperus capitatus Vand. , 
Schoenoplectus litoralis (Schard.) Palla., Sesbania sericea 
(Willd.) Link, Bidens pilosa L., J1entha longifolia (L.) 
Huds.,Paspalidium geminatum (Forssk.) Stapf, Digitaria 
sanguinalis (L.) Scope., Leptochloa fusca (L.) Kunth. and 
Calligonum polygonoides L. Moisture, total ash, crude fiber, 
total lipid content, crude protein, glucose, sucrose, total 
soluble sugars, polysaccharides · and nutritive value together 
with some macro and micro- elements were estimated. The 
highest values of crude proteins, total lipids and nutritive 
value were estimated in Mentha longifolia while the highest 
total carbohydrates were recorded in Cyperus dif.formis. The 
elementary analysis in ash contents of the studied plants 
indicated that sodium, potassium and calcium were the main 
cations detected. Regarding the chromatographic analyses of 
the amino and fatty acids, the results obtained show no 
variation between different studied species in both number 
and types of the amino and fatty acids. Analysis of the amino 
and fatty acids revealed the presence of seventeen ammo 
acids as well as the presence of ten fatty acids. 
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INTRODUCTION 

There are an excessive global demands for food, forage and agro­
industrial raw materials. The Nile Delta region flourished by many 
weeds. Among the common wild flora of Dakahliya region, the authors 
chose ten species to evaluate their chemical constituents. The genera of 
these plants have attracted the attention of workers in many countries. 
{El-Habashy (1988)] studied the flavonoid compound contents in 
Cyperus spp. [Boulos (1995) and Sbaltout et al. (2005)] reported that 
Cyperus species are of economic importance to be used as food and 
medicinal plants. In genus Bidens, polyacetylene, flavonoides, 
methoxylates flavone glucosides and chalcone ester glucosides were 
reported [Wang et al., (1997); Brandao et al., (1998) and De Tommasi 
et aL, 1998)]. Mentha longifolia is widely used in herbal medicine and 
the production of essential oil [Van Wyk et al., (1997) and Mimica et 
aL, 2003)]. Vendramini et aL (1999) studied fibers ~ proteins and 
minerals in genus Paspalidium. Forage yield, crude protein, minerals, 
starch, ash, lipids were studied in genus Digitaria by [Shy et aL (1995), 
Santana & Me Dowell (1996); Shatters & West (1996) and Malik et 
aL, (1986)] reported that Leptochloa fusca was used as a fodder. 
Calligonum polygonoides is naturally growing shrub, it plays an 
important role in sand stabilization. 

From the above screening of literature, one can expect the prime 
importance of individuals belonging to these genera. The present study 
is a contribution to the previous investigation. It was undertaken to 
evaluate the nutritive and economic potentialities of the following wild 
taxa in the Nile Delta: Cyperus difformis, Cyp erus capitatus, 
Schoenoplectus litoralis, Sesbania sericea, Bidens pilosa, Mentha 
longifolia, Paspalidium geminatum, Digitaria sanguinalis, Leptochloa 
fusca and Calligonum polygonoides. 

MATERIALS AND METHODS 

During the years 2006- 2007, several field trips were organized to 
Dakahliya Province for collecting the samples of the concerned plants. 
The shoot system of each species was cleaned, air dried in shade and 
ground to fine powder and preserved in a well stopped bottles. For 
chemical analyses, triplicate samples from shoot of each species were 
used. 
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The moisture content was determined and calculated as percent 
moisture content accordiQg to (Ward & Johnson (1962)]. The total ash, 
total lipid as well as crude fiber contents were determined according to 
[AOAC (1990)]. The total nitrogen was determined by the conventional 
semi-nncromodi.fication of Kjeldahl method of [Pirie (1955)]. Crude 
protein was calculated by multiplying the total nitrogen by the factor 6.25 
[AOAC (1990)). Estimation of total soluble sugars was according to 
{Southgat (1991)) , glucose was determined according to [Feteris 
(1965)], sucrose was determined according to [Handle (1968)] and 
polysaccharides were estimated according to [Thayumanavan & 
Sadasivan (1984)]. The nutritive value was estimated according to 
(USDA (1975) and Indrayan et aL (2005)}. The elements were 
measured using flame photometer and atomic absorption spectrometer 
according to [Allen et al., (1974)]. 

The identification and quantitative determination of amino acid 
composition was carried out using Amino Acid Analyzer (Model, 119Cl) 
according to [Moor e & Steir1 (1985)], while analysis constituents of 
fatty acids was carried out through their methyle esters adopting the GLC 
technique {Guenther (1972)). 

The stastical treatments applied here were according to 
[Snedecor & Cochran (1968)]. 

RESULTS 

Determination of chemical ~onstituents of the selected piant species 
Examination of results obtained from the determination of the 

chemical constituents in the selected plant species (Table 1 & Fig. 1) 
showed that, Mentha longifolia contained a relatively high percentage of 
total lipid (3.14%), total nitrogen (3.14%) and crude protein (21.31%). 
The high amounts of sucrose (22.80 mg/g dry wt.), polysaccharides 
(294.69 mg/g dry wt.) and total carbohydrates (379.66 mg/g dry wt.) 
were recorded in Cyperus difformis while the high amounts of ash 
(1 5.88%) and total soluble sugars (66.04 mg/g dry wt.) were detected in 
Digitaria Sanguinalis . The highest percentage of moisture content (9.80 
%) was recorded in Paspalidium geminatum and the lowest- value 
(5.14%) was in Calligonum polygonoides. The highest value of crude 
fiber content (38.56%) was recorded in Cyperus capita/us while the 
lowest content (18.78%) was recorded in Sesbania sericea. 



Table (I )o Mean values of the different constituents in the selected plant species 0 

Mnlsturo Dry Total Total Crude Crude TotRI 
Species ;on tent mattca· ub lipid fiber protein nitrogen 

( •; .. ) (%) (%) (%) (%) (%) (%) 

CJopl!rllo\' Cllf!llall/.\' 6.30 93o70 11.48 2,22 38o56 6o75 1o08 
C)•JII:rllo~ 11/fforml!l 6ol4 93086 14.26 l o06 20o50 9o00 l o44. 0 

Sc/IOI!IIflpleclllo~ 1/lora//3 7080 92020 10o02 1.43 30068 5o13 0.82 
Sesba11111 serlcea 5o44 94056 7ol5 0095 18.78 11088 1.90 
Bltle11s pl/o!lll 6004 93.96 13036 2o62 20019 7o25 1.16 

M~trtltu longifo/la 6.94 93006 10.46 3014 26.50 21.31 3.41 
/)llllnrln ran_g11111allr 8074 91.26 15o86 1.28 25.49 7.75 1.24 
Ltplfwl.loa /II!ICII 8.18 91082 11.62 Oo99 2lo50 8.06 1.29 
Pa!tpulldlum gemlna111m 9o80 0 90020 14.04 1.31 32oll 7.63 1o22 
Calllgmrum pol)ljo11oldel' 5014 94.86 9,2., Oo52 35.24 7.38 1.18 

Carboh drateM (m l'l. dry wt.) 
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34.25 4.56 5.04 245o36 
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58033 6o70 12o07 250o05 
53o1 2 4o05 18.63 270.33 
55.2.3 2.23 9.44 255,32 
43.66 6o32 20.2.., 210.96 
66.04 1.01 6.30 232.14 
47.46 3055 10.94 241 .89 
50.77 1o66 5.67 280o67 
35o64 5.20_ 6.22 201.43 
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Fig. (1): Crude protein, crude fiber and crude lipid contents of the selected species. 
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The hierachial cluster analysis of the selected species according to 
the similarity index of their different phytochemical parameters showed 
the presence of five groups : group A comprises four species namely: 
Schoenoplectus litoralis, Bidens pilosa; Sesbania sericea and 
Paspalidium geminatum; group B comprises one species (Cyperus 
dif.formis) ; group C comprise one species (Mentha longifolia ); group D 
comprises one species (Calligonum polygonoides) anci group E 
comprises three species namely: Cyperus capitatus ,Digitaria sanguinalis 
and Leptochloa fusca (Fig.2). 

1.38E4 4.57E3 3.92£3 2.85E3 l.!EEJ 719 450 259 255 0 
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Fig. (2): Hierarchical cluster analysis of the selected species according 
to phytochemical analysis. 

Elementary analysis of the studied species 
The elementary analysis of the selected plant species are 

presented in Table (2) and Fig. (3). Sodium concentration showed a wide 
range of variation , its values ranged from 12.80 mg/g dry weight in 
Bidens pilosa to 86.40 mg/g dry weight in Leptochloa fusca .Potassitun 
concentration varied from 3.75 mg/g dry weight in Bidens pilosa to 13.13 
mg/g dry weight in Calligonum polygonoides. Mentha longifolia attained 
the highest value of calcium (5.65 mg/g dry weight) and magnesium 



. Table (2 ). Elemental comnosition (mg/g dry weight )of the ash of thP different sel~cted species. 

Macro-elements ~ Micro-elements 
Species 

Na+ K+ Ca++ MgH Fe++ Mn++ ZnH Cu++ 

Cyperus capitntus 36.8 10.18 2.22 3.72 0.20 0.03 0.02 :1.0.04 

Cypents difformis 40.00 5.63 2.68 6.22 0.58 0.15 0.05 0.06 

Sc/wPnoplectus li torn/is 70.40 6.03 2.23 4.26 0.19 0.15 0.03 0.04 

Sesbania sericea 17.60 4.69 2.56 3.62 0.35 0.03 0.04 0.04 

Bidens pilosa .. 
0.08 0.17 12.80 3.75 2.25 6.54 0.45 0.06 r---- -·· 

Mentha longifolin 14.40 7.50 5.65 6.84 0.55 0.06 0.06 0.06 

Digitarin sanguirUllis 14.40 10.18 . 1.14 3.98 1.07 0.08 0.06 0.05 

l..CJ110cltloa fusca I 86.40 4.42 2.02 4.18 0.24 0.08 0.03 0.03 

Paspalidium geminatunr 40.00 11.39 4.22 3.24 0.50 0.15 0.05 0.04 

Cal/igonum co11wswn 30.40 13.13 4.11 5 .82 0,17 0.05 0.02 0.04 

Pb++ Cd++ 

0.0050 0.0012 

0.0004 0.0018 

0.0040 0.0012 

·0.0570 0.0010 

0.0050 0.0012 

0.0008 0.0010 

0.0022 0.0010 ' 

0.0012 0.0012 

0.0056 0.0004 

0.0050 0.0018 
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Fig. (3): The elementary analysis of the selected plant species. 

( 1 ) Cyperus capitatus 
{ 4 ) Sesbania sericea 
( 7 ) Digitaria sanguinalis 
( I 0 } Calligonum polygonoides 

( 2 ) Cyperus difformis 
( 5 ) Bidens pilosa 
( 8 ) Leptochloa fosca 

( 3 ) Schoenoplectus litoralis 
( 6 ) Mentha longifolia 
( 9 ) Paspalidium gem ina tum 
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(6.84 mg/g dry weight). The highest of iron (1.14 mg/g dry weight) is 
recorded in Digitaria sangidnalis. The concentration of manganese 
ranged from 0.03 mg/g dry weig4t in both Cyperus capitatus and 
Sesbania sericea to 0.15 mgJg d~ _ W"eight in both Cyperus difformis and 
Schoenoplectus litoralis. The maximum values of zinc and copper were 
recorded in Bidens pilosa (0,08 and 0.17 mg/g dry weight respectively). 
The lead and cadmium ion conce:Q.tration were very low in all studied 
species. Requirements for most' rnine,rals are not constant but are affected 
by a number of dietary and physiological factors that affect either 
absorption or metabolic demand [NRC (1970)). 

Anafysis of fatty acids of the selected species 
The percentages of saturated and unsaturated fatty acids were 

estimated and :~iven in Table (3). The highest amounts of lauric (4.74%), 
myristic (4.03%) palmitic (47.39%) and heptadecanoic (3.32%) acids 
were recorded in Schoenoplectus litoralis. While, in Cyperus capitatus 
the -')West values of myristic (1.17%), palmitic (13.90%), palmitoleic 
(0.64%) and heptadecanoic (0.32%) acids and also the highest aniount of 
oleic acid (35.17%) were recorded. The high percentage of stearic 
(8.86%) and arachidic (3.80%) acids were estimated in Digitaria 
sanguinalis. The highest percentage of saturated fatty acids (67.30%) 
and the lowest percentage of unsaturated fatty acids (32.70%) were 
recorded in Schoenoplectus litoralis while the highest percentage of 
unsaturated fatty acids (76.31 %) and the lowest percentage of saturated 
fatty acids (23 .69%) were found in Calligonum polygonoides. 

The hierachial cluster analysis of the selected species according to 
the similarity index of their fatty acids concentrations showed the 
presence of five groups : group A comprises one species (Sesbania 
sericea); group B comprises two species namely: Schoenoplectus 
litoralis and Digitaria sanguina/is; group C comprises one species 
(Mentha longifolia); group D comprises two species namely: Bidens 
pilosa and Paspalidium geminatum and group E comprises four species 
namely: Cyperus capitatus, Cyperus difformis, Leptochloa fusca and 
Calligonum polygonoides (Fig.4). 



Table (3) :Results of the G.L. C investigat ion of the fatty acids(%)of the selected species. 
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Fig. (4): Hierarchical cluster analysis of the selected species according 
to fatty acids. 

Analysis of amino acids of the studied species 
The quantitative analysis of amino acids of the investigated plants 

is presented in Table ( 4 ). The highest amounts of threonine ( 6.54 g/1 00 
g protein), serine (6.24 g/100 g protein), glutamic acid (11.42 g/100 g 
protein), glycine (7.82 g/100 g protein), valine (8.76 g/100 g protein), 
methionine (0.74 g/100 g protein), tyrosine (4.99 g/100 g protein), 
phenylalanine (8.03 g/1 00 g protein), histidine (3.52 g/1 00 g protein), 
lysine ( 7.50 g/100 g protein) and arginine ( 8.81 g/100 g protein )were 
detected in Mentha longifolia. The highest total amounts of amino acids 
were recorded in Mentha longifolia (93.77 g/100 g protein) followed by 
Sesbania sericea (76.49 g/100 g protein), Cyperus diffonnis (52.37 g/100 
g protein) and Leptochloafusca (50.20 g/100 g protein) while the lowest 
amount (19.47 g/1 00 g protein) was found in Schoenoplectus litoralis. 



Table {4).Amino acids investigation (G.A.A/1 00 g protein) of the selected plants. 

Cyperus Cype1115 I Schoenoplectus I Sesbania l Bidens Mentha 

Amino acids capizatus difforrrus I liloralis sericea p ilosa longijolia 

1- Aspartic ucid 4.40 10.44 3.27 12.21 4.64 8.95 

2- Threonine 1.43 2.08 0.78 2.58 1.26 6.54 

3- Serine 1.39 2.10 0.82 2.66 1.74 6.42 

4- Glutamic acid 4.72 7.20 3.06 10.51 7.20 11.42 

S- Proline 2.06 5.91 2.05 8.63 5.14 1.54 

6- Gly_cinc 1.80 2.86 0.89 3.45 1.97 7.82 

7- Alanine 2.53 3.29 1.13 4.69 1.92 1.56 

8- Cystine 0.06 0.06 0.01 0.04 0.05 0.12 

9- Valine 2.06 1.05 1.06 5.00 1.92 8.76 

I 0- Methionine 0.16 0.05 0.12 0.15 0.12 0.74 

I I- Isoleucine 3.42 3.75 1.34 5.63 2.14 5.29 

12- Leucine 3.59 3.59 1.33 6.27 2.19 1.76 

13- Tyrosin~ 1.28 1.23 0.63 1.88 1.05 4.99 

14- Phen):lalanine 2.25 2.13 0.90 3.70 1.56 !W3 

IS- H istidmc U 3 1.08 0.49 1.03 1.21 3.52 -----
16- Lysine 2.'14 3.00 0.74 3.09 2.27 7.50 

17- Ar~inine 2.19 2.55 0.85 4.97 1.67 8.81 

Total 36.81 52.37 19.47 76.49 38.05 93.77 
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The hierachial cluster analysis of the selected species according to 
the similarity index of .their amino acids concentrations showed the 

· presence of five groups : group A comprises one species (Mentha 
longifolia ); group B comprises one species (Sesbania sericea); group C 
comprise one species (Schoenoplectus litoralis); group D comprises two 
species namely: Cyperus difformis and Leptochloa fusca and group E 
comprises five species namely: Cyperus capitatus, Calligonum 
polygonoides, Bidens pilosa, Digitaria sanguinalis and Paspalidium 
geminatum (Fig.S). 

3.&3 495 275 261 3t .9 14.6 e. as a.e4 2.61 0 
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. 
I 
1 lepl.oc. ' oa l~a 

Schoenopleclus lilorafis 

1 
1 :-.ienlhiJ longiloia 

Fig. (5): Hierarchical cluster analysis of the selected species according 
to amino acids. 
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DISSCUSSION 

The main aim of the present work was to investigate the 
economic potentiality of some weeds inhabiting the Nile Delta region. In 
Egypt, the seasonal decline in forage quality no doubts affects the 
nutritional status of range animals. The forage value of a plant is the 
result of palatability and voluntary intake by livestock, nutritive value 
(i.e. chemical composition and digestibility) and absence of toxicity 
which reduce the value of pasture and livestock intake. 

Nutritional stress due to crude protein deficiency in mature 
natural grass has responsible for slow growth rate, low birth, low milk 
production and inefficient performance of animals (Kulich (1992)]. The 
selected species showed relatively high percentage of crude protein, these 
results are comparable wifu -the study of [Zahran el aL, (1999} and 
Awad (2001)] . The total carbohydrates which provides the plant itself 
and animal by energy were represented by relative high values that are 
comparable with the study of [El-Shamy (1995)]. Dietary lipid increases 
the energy density of a diet and may increase energy intake by dairy 
livestock. However, feeding high lipid diets often results in decreased 
feed and energy intakes in dairy cattle [Palmq uist (1994)] . The 
percentage of lipids in the present study is relatively low, this agree with 
[Zahran et aL, (1999)]. High crude fiber content indicates a high degree 
of lignification and thus reduced amounts of available energy [Nordfeldt 
et aL, (1961)] . The percentage of crude fiber in the seiected species was 
similar to that reported by [EI~Kady (1987) and Heneidy & Bidak 
(1996)]. The percentage of ash content of the selected species in the 
present study agree with the finding by [El-Halawany et aL , (2002) and 
Awad (2001)] . 

The studied spec1es in the present work contain high 
concentration of sodium and copper. On the other hand, calciwn, 
potassium, magnesium, iron and manganese showed low concentration to 
that reported by [El-Ghonemy et al., (1977); El-Kady (1987); Sharaf 
El-Din (1998) and El-Halawany et al., (2002)]. The analysis of fatty 
acids indicated that, the studied plants contain high contents of fatty 
acids . These results may confirmed with the results reported by [Salama 
(1989) and Baraka & El-Hady (1993)]. The protein content was 
extremely important in feed, although its value has been over 
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emphasized. Forage high in protein is used for energy and is required for 
repair and new growth of animal tissue, including such animal products 
as milk, tissues and hair [Thalen (1979)]. The present study indicates 
that, the studied plants are riche in protein and essential amino acids like 
lysine which is considered as a good candidate for food supply both as 
grain crop and as vegetable in developing coWltries {Sammour et al., 
1993)]. The concentration of amino acids is relatively high as compared 
with those determined by {El-Shamy (1995) and El-Halawany et al., 
(2002)]. 

From the present study, it may conclude that, the selected species 
may be : 1) added to the non- conventional forage to be used as a rich 
green fodders for livestock in both summer and winter seasons, and 2) 
used as a raw materials for various uses in industrial and phannaceutical 
purposes. 



I.A. Mashaly, et aL 16 

REFERENCES 

Allen, S.E.; Grimshaw, H.M.; Parkinson, J.A.; Quarmby, C. and Roberts, 
J.D. (1974). Chemical Analysis of Ecological Materials . Blackwell 
Scientific Publications. Osney, Oxford, London. 

Association of Official Analytical Chemists (AOAC)(1990). Official 
Methods of Analysis, 15th ed. The A.O.A.C., Washington D.C., U.S.A. 

Awad, E.R. (2001). Ecological Studies on the Wee·d . Flora of the 
Orchards in the Nile Delta and their Nutritive Potnetia1ities. M.Sc. 
Thesis, Fac. Sci., Mansoura Univ., Egypt. 

Baraka, D.M. and El-Hady, A.F. (1993). Comparative Study of Seed 
Lipid Constituents of Four Species of Family Fabaceae. Egypt. Jour. 
Appl. Sci., 8(3): 44-49. 

Boulos, L. ( 1995). Flora of Egypt. Checklist. Ai Hadera Publishing, 
Cairo, Egypt. 

Brandao, M.G.; Nery, C.G.; Mamao, M.A. and Krettli, A.U. (1998). Two 
Methoxylated Flavone Glycosides from Bidens pilosa. Phytochemistry, 
48: 397-399. 

De Tommasi, N.; Piacents, S. and Pizza, C.(1998).Flavonal and Chalcon 
Ester Glycosides from Bidens andicola Jour. Nat. Prod. 61: 973-977. 

El-Ghonemy, A.A.; El-Gazzar, A.M.;Wallace, A. and Romney, E.M. 
(1977). Mineral Element Composition of the Natural Vegetation Along a 
Transect at Mareotis, Egypt.Soil Science, 124: 16-26. 

El-Habashy, LM. (1988). Taxonomical and Chemosystematic Studies on 
Cyperus (Cyperaceae) in Egypt. Ph.D. Thesis, Fac. Sci., Mansoura Univ., 
Egypt. 

El-Halawany, E.F.; Mashaly, LA. and Omar, G. (2002). Economic 
Potentialities of Some Plants Growing Naturally in the Nile Delta 
Region, Egypt. Egyptian Jour. Desert Res., 52.: 21-35. 



Economic Potentialities. 17 

El-Kady, H.F. (1987). A Study of Range Ecosystems of 1he Western 
Mediterranean Coastal Desert of Egypt Ph.D. Thesis, Berlin,. Techn. 
Univ. German. 

El-Shamy, M.M. (1995). Studies on Some Taxa of the Genus Acacia in 
Egypt. Ph.D. Thesis, Fac. Sci., Mansoura Univ., Egypt. 

Feteris, A.W. (1965). A Serum Glucose Iviethod Without Protein 
Precipitation. American Jour. Medical Technol., 31: 17-21. 

Guenther, E. (1972). The Essential Oil. Vol. 1, :Robert, E .; Kreiger, 
Publishing Co. Huntington, New York. 

Handel, E .V. (1968). Direct Microdetermination.s of Sucrose. Analyt. 
Biochem., 22: 280-283. 

Heneidy, S.Z. and Bidak, L.M. (1996). Halophytes as a Forage Source in 
the Western Mediterranean Coastal Region of Egypt. Desert Inst. .Bull., 
Egyp~ 46: 283-304. 

Indrayan, A.K., Sharma, S., Durgapa1, ·D., Kumar; N. and Kumar, M. 
(2005). Determination of Nutritive Value and Analysis of Mineral 
Elements for Some Medicinally Valued Plants from Uttaranchal. Current 
Sci., 89: 1252-12.55. 

Kulich, J., (1992). Available pastures and fodder crops for dairy cattle in 
Zambia, paper presented at a National Dairy W ork.shop in Siavonga. 

Malik, K .A., Aslam, Z. & Naqvi, M. (1986). K.allar grass: a plant for 
saline land. ·Nuclear Institute for Agriculture and Biology, Faisalabad, 
P~93pp. 

Mimica, D.N., .Bozin, B ., Sokovic, M., Mihailovic, B., & Matavulj, M. 
(2003). Antimicrobial and antioxidant activities of three Mentha species 
essential oils. Planta Medica, 69 , 413-419. 

Moore, S. and Stein, H .W. (1985). Chromatogrpahy of Amino Acids on 
Sulfanated Polystrene Resins. Anal. Chem. 30, 1185. 



I.A. Mashaly, et aL 18 

National Research Council (NRC). (1970). Nutrient requirements· of beef 
cattle. Washington, D.C: National Academy of Science.55pp. 

Nordfeldt, S., w.Cagell and M.Nordkvist .. (1961). Smaltbarhetsforsok 
med renar Ojebyn 1957-1960. Statens Husdjursforsok Bulletin, 151.14 
pp. 

Palmquist, D.L (1994). The role of dietary fats in efficiency of ruminants 
J.Nutr. 124:13775-13825. 

Pirie, N.W. (1955). Protein. In: Modem methods of plant analysis IV, 23, 
Springer Verlage, Berlin. 

Salama, H. (1989). Ecological and Phytochemical Studies on Tamarix 
nilotica (Ehrenb.). M.Sc. Thesis, Fac. Sci., Zagazig Univ., Egypt. 

Sam.mour, R.H.; Hammoud, M.A. and Abd Alla, S.A. (1993). 
Electrophretic Variations in Amaranthus. Bot. Bull. Academic Sci., 34: 
37-42. 

Santana, R.R. and Me Dowell, L.R. (1996). In Vitro Digestibility, Crude 
Protein Content and Mineral Concentrations of Cynodon, Brachiaria and 
Digitaria Accessions in Humid Tropical Region of Puerto Rico. 

Shaltout, K.H.; Khalil, M.T. and Al-Sodany, Y.M. (2005). Lake Burullus 
(Burullus Protected Area). Ministry of State for Environmental Affairs. 
National Biodiversity Unit. Publicaiton No. 13. 

Sharaf El-Din, A. (1998). Nutrient Status of Vegetation of the Elba 
Nature Reserve. Jour. Union Arab Bioi. Cairo, 6(B): 73-87. 

Shatters, R.G. and West, S.H. (1996).Purification and Cha..racterizati.on of 
· Non-chloroplastic a-1 ,4 Glucane Phosphorylases from Leaves of 
Digitaria eriantha .J.Plant Physiol., 149:501-509. 

Shy, Y.M.; Buu, R.H. and Liao, C.K. (1995). Effects ofPhosphorous and 
Pottasium Fertilizers on Forage Yield Quality and WJneral Composition 
ofPangola grass.zhonghua Nongxue HuibaeJ 1971: 57-70. 



Economic Potentialities. 19 

Snedecor, G.W. and Cochran, W.G. (1968). Statistical Methods. 6th ed. 
The Iowa State Univ. Press, USA. 

Southgate, D.A.T. (1991). Determination of Food Carbohydrates. 
Elsevier Applied Science. 

Thalen, D.C. (1979). Ecology and Utilization of Desert Shrub 
Rangelands of Iraq. The Hagu Dr. W. Junk. 

Thyu..rnanavan, V. and Sadasivan, S. (1984). Qual plant foods Hum Num 
Nutr., 34: 253-257. Quoted form Biochemical Methods 2nd ed, 11-12. 
New Ag. Inter. Limit. Publ., New Delhi, India. 

USDA Agriculture. (1 975). Composition of Foods. In Agriculturai 
Handbook No. 8. United States Department of Agriculture, Washington, 
D.C. 

Van Wyk, B., Outdtshoom, B., & Gericke. (1997). Medicinal plants 
South Africa. Pretoria: Briza Publication, pp.l7 4. 

Vendramini, J .M.B.; Haddad, C.M.; Castro, F.G.F .; Vieira, A.C.; 
Heisecke, O.R.P. and Tamassia, L.F.M. (1999). Chemical Composition 
of Paspalurn at Different Stages, Sci. Agric. (Piracicaba, Brazile). 56:: 
637-644. 

Wang, J.; Yang, H.; Lin, Z.W. and Sun, H.D (1997). Five New 
Flavonoides from Bidens pilosa L. Var. radiata Sch.Bip.Chin.Chem. 
Lett., 8 : 599-602. 

Ward, G.M. and Johnson, F .B. (1962). Chemical Methods of Plant 
Analysis. Canada Dept. Agric., 10: 1-59. 

Zahran, M.A.; Mohammed, B.K. and I.A. Mashaly (1999). Introduction 
of Non-Conventional Livestock Fodders Under Drought and Salinity 
Stress of Arid Lands. Workshop on Livestock and Drought: Policies for 
Cooping with Changes, Cairo, 75-79. 



J.A. Mashaly, et aL 

,JWI ¥-~ ' OJ~ ,Jrl ~ ' ~i_,.b.ll ~1 ' ~ &'Yo! 
~- o.J~ ~~- ('_,l.jl ~ - Gt.,ull ~ 

20 

tl_,.il o~ ~'JI J c.SJ~l c.S~l ~ Gl...ly ~1_»\ u-ll U¥1 l.l. u.lf.;! 

<.....llbill ' ··- -'1 : - ---"' ( ~ .U.lJ\ ~~} t1.i)l lili ~ ~ - -:1) GGlull . • ~ ~J ~ . • . • •. _JAl-1 .~ • VA 

~ ' ii~..Wl • ~I , ~~ G~ ' ~~~~ ..!1~, c.S.J,JI 0~1 '(~) ~ , 

.~~"'J\ ~1 c.S-lAJ ~I ~ ~fo. ..ill:lJ .1.1) , (~) 

, t.:»i.J~I ~, 0-"'.lll ~, ~I .ll...)l , ~_,.b)l tJ.o JS U"49 ~ .l!J 

~ L.S . wbl,illl • .l. ~ ~li>JI ~I, w\.:_fo...JI ~, ~_,~l ~ ~ u4l'JI ~ 

,~1 , ~~, r~Wl, r~~l, r~\:i~ , r~_,...Jl ..>'-"'\.jc ~ \..;:,;1 

~.l!IJ ~';/I ~l..,.,.'il ~ uy:lll fJ L.S . tJodL-)l , r.»-.llS'll , <Y'WI , .ilijll 

. o.b. ~ ~ ~ JS j:S y ~ f> L.S G\:jl,ill\ a.l. ~ ii.l~ __,.JI 

;_ · ·~I · ·'I~ G\:jlull ·1 ~~-~ ·•'! ~i .lll '\:jj ~ l .lio <.r- c.S~ Y" . . u - - -~ .) ~ J ~ 

u..- ..l.:y t"' <ljl L.S, wlil~ U)l.c.! wbl,US ~ji ~ ~ c.SY.l.J ~~ .ll _,.., 

. ~ll.....JIJ ~IJ ~l:i.JI w'i~ ~ 4--ol~l ~ ~I.J.lll 




