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ABSTRACT 
The present study deals with some features of ecology and phytochemistry of three Amaranthus 

species, namely: Amaranthus graecizans, A. lividus and A. viridis which are naturally growing in the 
Nile Delta region of Egypt. The composition of weed vegetation in the present investigation is 
classified by cluster analysis into four groups: group A is codominated by Amaranthus graecizans and 
Portulaca oleracea, group B is codominated by Amaranthus lividus and Cynodon dactylon, group C is 
codominated by Alternanthera sessilis and Echinochloa crus-galli and group D is codominated by 
Aster squamatus, Conyza bonariensis and Paspalum disticum. The ordination of the sampled stands 
applied by Detrended Correspondence Analysis (DCA) indicated that, the recognized vegetation 
groups are markedly distinguishable and having a clear pattern of segregation on the ordination plane. 
The application of the Canonical Correspondence Analysis (CCA) showed that, soil texture, porosity, 
water-holding capacity, bicarbonate, sodium, soil reaction (pH), organic matter and electrical 
conductivity are the most effective soil variables which correlate with the distribution and abundance 
of weed vegetation in the study area. The seed germination under different levels of salinity, light, 
temperature and humidity is studied for the three investigated species. Phytochemically, the mean 
values of moisture, ash, total nitrogen, protein, total lipids, soluble sugars, glucose, sucrose, 
polysaccharides and total carbohydrates were determined. The elementary analysis together with 
qualitative and quantitative analyses of 16 amino acids were also carried out in the investigated plant 
species. 
Keywords: Autecology, phytochemistry, Amaranthus, vegetation analysis, seed germination. 

 
INTRODUCTION 

Attention should be paid to increase our knowledge 
of the best conditions for propagation of economic 
plants. In this connection, the importance of studying 
plants in their natural habitats, the effect of each habitat 
factor upon growth establishment and distribution must 
be emphasized.  
Many investigators studied the main active 

constituents of several species belonging to family 
Amaranthaceae. Nodeide et al. (1996) reported that, the 
green leaves of Amaranthus viridis was rich in water, 
energy, fats, proteins, minerals, amino acids and 
carotenoid. In some species of the genus Amaranthus, 

sixteen phenolic acid were identified by Sokolowska 
(1996). An economical use of Amaranthus paniculatus, 

starch is given by Teli et al. (1996), it can be used as a 
textile printing thickener. Two comarins and three 
flavonoids were isolated from Amaranthus paniculatus 

by Bratoeff et al. (1997). Singh and Whitehead (1996) 
mentioned that, Amaranthus species are commonly 
utilized as vegetable and consumed in Africa, China, 
India and Italy.  
Jale et al. (1999) mentioned that, grain amaranth was 

used as a partial substitute for barley in diets fermented 
in an artificial rum. Syamdaya and Naidu (1999) studied 
the nutritive value of amaranth to sheep. One can expect 
the prime importance of the individuals belonging to 
this family as a source of substances that can be used for 
several industrial, medicinal and fodder purposes.  
The present study have (1) description of weed 

communities that associate with the studied plant 
species in their natural habitats, (2) determination of the 

factors controlling the distribution and abundance of the 
identified weed communities, (3) determination of the 
seed germination behaviour of the studied plant species 
under different environmental factors, and (4) detection 
of the main active constituents in the studied plant 
species. 

 
MATERIALS AND METHODS 

The study area 
The species under study of genus Amaranthus were 

sampled from ten selected localities (sites) in three 
Governorates of the Nile Delta region, namely: Kafr El-
Sheikh, El-Dakahlyia and Damietta in which the 
selected Amaranthus species are flourishing and 
naturally growing (Fig. 1). Generally, the Nile Delta is a 
triangular and covers an area of about 22000 km2 that 
comprises about 63% of the Egyptian fertile land (Abu 
Al-Izz, 1971). Soils of the Nile Delta are mostly heavy 
in texture and compact at the surface.  The humus status 
of the soils is fairly well (El-Gabaly et al., 1969). 
According to the map of the world distribution of the 
arid region (UNESCO, 1977), in the Nile Delta, summer 
is warm with an average temperature ranging between 
20 to 30oC, while winter is mild with an average 
temperature ranges between 10 to 20oC. Most of the rain 
(70% or more) occurs during winter. 
Forty stands (5 m2 each) have been selected for 

sampling vegetation in different habitat types supporting 
Amaranthus graecizans, A. lividus and A. viridis. The 
total number of sampled stands was 40: 7 on canal 
banks, 7 in orchards and 26 in cultivated lands. The 
density and plant cover of each species had been
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Figure (1): Map of the Nile Delta region showing different sampled localities (sites) as indicated by 
(•) in the study area. 

 
estimated in each stand. The plant cover was estimated 
by using line-intercept method (Canfield, 1941). Relative 
values of density and cover were calculated for each 
species and summed up to give an estimate of its 
importance value (IV) in each stand. Nomenclature and 
identification of the species was according to Tackholm 
(1974) and Boulos (1999-2005). 
From each stand, one soil sample was collected (from 

profile 0-25 cm) for physical and chemical analyses. 
Soil texture was determined by the hydrometer method, 
while the water-holding capacity was estimated using 
the Hilgard-Pan Box method of Piper (1947). 
Oxidizable organic carbon was estimated using the 
Walkely and Black rapid titration method (Black, 1965). 
The percentage of calcium carbonate was estimated by 
titration against 1N HCl whereas, estimation of soluble 
carbonate and bicarbonate were carried out by titration 
against 0.1N HCl (Allen et al., 1974). Soil pH was 
estimated using pH meter. The electrical conductivity 
(EC: mmhos/cm) was measured using conductivity 
meter. Determination of Na+, K+ and Ca++ in soils 
solutions were carried out using flame photometer 
(Allen et al., 1974). Chlorides were estimated by 
titration against N/35.5 silver nitrate, while sulphates 
were estimated gravimetrically using 5% barium 
chloride.  
Cluster analysis was used for classification (Orloci, 

1969), while the ordination techniques applied were the 
Detrended Correspondence Analysis (DCA) and 
Canonical Correspondence Analysis (CCA) using 
CANOCO (ter Braak, 1986 & 1988). The statistical 
treatments applied were according to Snedecor and 
Cochran (1968) and Anonymous (1993). 
Germination experiments were conducted to find out 

the effect of salinity levels, light and dark, temperature 

and water spray (humidity) on the rate of seed 
germination of the three different Amaranthus species. 
For the first three experiments, germination was tested 
in equal sized Petri-dishes (13 diameter) containing 
double layered filter paper moistened with distilled 
water or with different test solution. For each treatment, 
one hundred seeds were sown in each dish and two 
replicates Petri dishes were used. In case of water spray 
experiment, in equal sized pots (14 cm height and 14 cm 
diameter) were filled with clean sand. One hundred 
seeds were sown at 0.5 cm depth.  
Concerning the phytochemical analysis, the studied 

species were cleaned, rinsed, left to dry in air at room 
temperature, separated into roots, stems and leaves, 
ground to fine powder (mesh. No. 40) and kept in 
stopper vessels. The mean values of moisture, ash, 
water-soluble ash, acid- insoluble ash, and total lipid 
content were estimated according to A.O.A.C. (1970) 
methodology. Soluble sugars, glucose, sucrose, 
polysaccharides and total nitrogen content were 
estimated according to Naguib (1963 & 1964). The 
protein content was determined colorimetrically as 
described by Lowry et al. (1951). The preliminary 
phytochemical screening was carried out following the 
methods described by Egyptian Pharmacopoeia (1953), 
Fieser and Fieser (1959) and Wall et al. (1964). 
Hundred grams powder of each plant was subjected to 
extraction with successive solvents using A.O.A.C. 
(1970) methodology. The macro and micro-elements 
were determined by atomic absorption 
spectrophotometer using the methods described by 
Allen et al. (1974). The identification and quantitative 
determination of amino acids in the plant were carried 
out using amino acid analyzer (Model, LC 3000) as 
described by Moore and Stein (1958). 
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RESULTS 

A. Vegetation Analysis 
(1) Classification of stands 

The dendrogram obtained from cluster analysis based 
on the importance values of 65 species recorded in 40 
sampled stands in the study area indicated the 
distinction of four vegetation groups (Fig. 2 & Table 1). 
Group A comprises 12 stands codominated by 
Amaranthus graecizans (IV = 37.70) and Portulaca 
oleracea (IV = 29.42). Important species included 
Sonchus oleraceus (IV = 13.99), Cyperus rotundus (IV 
= 13.98) and Dactyloctenium aegyptium (IV = 11.72). 
Group B includes 17 stands codominated by 
Amaranthus lividus (IV = 34.42) and Cynodon dactylon 
(IV = 26.29). Important species were numerous such as: 
Sorghum vigratum (IV = 18.51), Cyperus rotundus (IV 
= 14.42), Ammi majus (IV = 14.31), Convolvulus 
arvensis (IV = 13.87) and Bidens pilosa (IV = 10.25). 
Group C includes 9 stands codominated by 
Alternanthera sessilis (IV = 36.53) and Echinchloa 
crus-galli (IV = 27.15). The important species were 
Eclipta alba (IV = 18.29) and Phyla nodiflora (IV = 
10.25), Group D consists of 2 stands codominated by 
Aster squamatus (IV = 40.18), Conyza bonariensis (IV 
= 27.67) and Paspalum distichum (IV = 31.04). 
Important species comprised Bassia indica (IV = 
26.65), Phragmites australis (IV = 25.94), Pluchea 
dioscoridis (IV = 15.50) and Alternanthera sessilis (IV 
= 13.75). 

(2) Ordination of stands 

The ordination of the sampled stands which obtained 
by Detrended Correspondence Analysis (Fig. 3) 
indicated that the vegetation groups yielded by cluster 
analysis are markedly distinguishable and have a clear 
pattern of segregation on the first and second axes of the 
ordination plane. Group A codominated by Amaranthus 

graecizans and Portulaca oleracea was separated at the 

central part of the DCA diagram. Group B codominated 
by Amaranthus lividus and Cynodon dactylon was 
segregated at the left side of the ordination diagram. On 
the other hand, group C codominated by Alternanthera 
sessilis and Echinochloa crus-galli was segregated at 
the right side of the DCA diagram. It is clear that, 
groups B and C are separately segregated at both sides 
of group A, where these three groups (A, B & C) are 
distinctly located on the positive and negative sides of  

 

 
 

Figure (2): The dendrogram resulting from cluster analysis of 
40 sampled stands representing habitat types of some 
Amaranthus species. The dashed line denotes the level at 
which the dendrogram yields four distinct vegetation group. 

 
 

 
Figure (3): Detrended Correspondence Analysis (DCA) ordination of the 40 
sampled standes with four cluster groups. 
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Table (1): Mean value and coefficient of variation of the importance value of species in the vegetation groups 
resulting from cluster analysis of the sampled stands. 

Vegetation group Species 
A B C D 

Alternanthera sessilis (L.) DC. 5.37(3.47) - 36.53(0.97) 13.75(0.27) 
Amaranthus graecizans L. 37.70(1.04) - 2.92(2.83) - 
Amaranthus lividus L.  3.94(2.09) 34.42(1.34) 0.37(1.86) - 
Amaranthus viridis L.  4.22(2.54) 4.96(1.40) 1.66(2.59) - 
Ammi majus L.  1.94(3.47) 14.31(1.43) 2.44(2.83) - 
Anagallis arvensis L.  1.91(2.49) - - - 
Aster squamatus (Spreng. )Hieron. - - - 40.18(0.65) 
Bassia indica (Wight  )Scott - 0.15(4.13) - 26.65(0.38) 
Beta vulgaris L. subsp. maritima  - - 2.19(2.61) - 
Bidens pilosa L. 9.30(2.35) 11.58(1.66) 2.13(2.83) - 
Brachiaria eruciformis (Sm.) Griseb. - - 2.44(1.87) - 
Cakile maritima Scop. subsp. maritima 0.13(3.54) - - - 
Calendula arvensis L.  - 1.48(4.14) - - 
Cenchrus biflorus Roxb . 1.71(2.37) - - - 
Chenopodium album L. 2.10(2.64) 7.57(1.65) - - 
Chenopodium glaucum L. - - 3.76(2.83) - 
Chenopodium murale L. 4.79(1.66) 7.17(1.72) 1.73(2.82) - 
Cichorium endivia L. subsp. pumilum - 0.69 (2.83) - - 
Convolvulus arvensis L. 4.76(1. 95) 13. 87(2.01) - - 
Conyza aegyptiaca (L.)Dryand. - - 0.85(2.12) - 
Conyza bonariensis (L.) Cronquist 0.51(3.47) - - 37.67(0.34) 
Cynodon dactylon (L.) Pers. 7.62(2.51) 26.29(1.12) 4.96(1.48) - 
Cyperus alopecuroides Rottb . - - 4.33(1.62) - 
Cyperus difformis L. 1.98(2.38) - 2.59(2.82) - 
Cyperus laevigatus L. 0.31(3.42) - - - 
Cyperus rotundus L. 13.98(1.32) 14.42(1.22) 2.69(2.83) - 
Dactyloctenium  aegyptium (L.) Willd. 11.72(2.46) - - - 
Digitaria sanguinalis (L.) Scop. 6.46(3.10) - - - 
Dinebra retroflexa (Vahl) Panz. - - 0.84(1.88) - 
Echinochloa colona (L.) Link. - 1.53(2.94) 3.79(1.42) - 
Echinochloa crus – galli(L.) Beauv. 3.46(1.42) - 27.15(0.96) - 
Echinochloa stagnina (Retz.) Beauv. - - 6.88(2.83) - 
Eclipta alba (L.) Hassk. - - 18.29(1.56) - 
Eleusine indica (L.) Gaertn. 4.12(3.46) - 8.22(2.83) - 
Euphorbia peplus L.  2.79(2.67) 8.98(1.85) 1.91(2.82) - 
Euphorbia prostrata Aiton 0.73(2.03) - - - 
Gnaphalium luteo– album L.  1.08(1.82) - 0.49(2.84) - 
Inula crithmoides L.  - - 2.71(2.82) - 
Lotus glaber Mill. - 5.91(3.13) - - 
Malva parviflora L.  0.87(3.01) 3.08(2.30) 3.69(2.83) - 
Medicago intertexta  (L.) Mill.  0.91(3.47) - - - 
Medicago polymorpha L.   1.36(2.07) - - - 
Melilotus indicus (L.) All. 5.02(1.54) 0.28(4.11) - - 
Mesembryanthemum  crystallinum L.  - - 5.10(2.83) - 
Oxalis corniculata L.  - 2.88(1.91) - - 
Paspalum distichum L.  - - 8.58(1.46) 31.04(0.140) 
Phragmites australis( Cav.)Trin. ex Steud. - - - 25.94(0.27) 
Phyla nodiflora (L.) Greene  - - 10.25(1.28) - 
Plantago major L.  3.59(2.35) 0.52(4.15) 0.26(2.81) - 
Pluchea dioscoridis (L.)DC. 0.69(3.46) - 4.68(1.52) 15.50(1.00) 
Polygonum  plebeium  R.Br. - 0.50(3.18) - - 
Polypogon monspeliensis (L.) Desf. 4.22(1.60) 1.98(1.72) - - 
Polypogon viridis  (Gouan)  Brestr. 0.10(3.60) - - - 
Portulaca oleracea L.  29.42(1.12) 2.36(3.69) 4.59(2.52) - 
Pseuderucaria teretifolia (Desf.) Schulz 0.06(3.50) - - - 
Rumex dentatus L. 3.85(2.04) 5.83(1.37) 7.20(1.23) - 
Scirpus maritimus L. - - 7.42(2.02) - 
Senecio vulgaris L. - - 0.28(2.79) - 
Setaria verticellata (L.) Beauv. - 3.46(1.60) 0.17(2.83) - 
Solanum nigrum L. 0.20(3.40) 5.59(3.11) 1.02(2.82) - 
Sonchus oleraceus L. 13.99(1.84) 0.38(2.92) - - 
Sorghum virgatum (Hack.) Stapf  - 18.51(1.71) 3.39(2.83) - 
Spergularia marina (L.) Griseb. - 0.13(4.00) - - 
Urtica urens L. 3.41(3.47) 1.31(4.11) 1.53(2.83) - 
Xanthium strumarium L.  - - - 0.91(1.00) 
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the first and second axes of DCA diagram. However, 
group D codominated by Aster squamatus, Conyza 

bonariensis and Paspalum distichum was separated at 
the upper most right positive side of DCA diagram. 
 
B. Vegetation – Soil Relationships 

(1) Soil analysis 

The soil variables of the four vegetation groups are 
presented in Table (2). It has been found that, most of 
the soil characteristics show little variations between the 
different groups of the sampled stands. The soil texture 
in all groups is mainly formed of coarse fraction (sand) 
and partly of fine fractions (silt and clay). The mean 
values of water-holding capacity and soil porosity are 
obviously comparable in all groups. The mean values of 
calcium carbonate content are higher in groups C 
(10.89%) and B (7.88%) than in groups A (5.32%) and 
D (3.75%), while those of organic carbon content are 
higher in groups A (0.33%), B (0.29%) and D (0.26%) 
than in group C (0.14%). The pH values indicated that, 
the soil reaction is neutral or slightly alkaline, and it 
ranges between 7.38 in group A and 7.80 in group D. 
The electrical conductivity (EC), chloride and sulphate 
attain higher mean values in groups C and D than in 
groups B and A. The soluble bicarbonate was detected 
in traces. The concentration of extractable cations: Na+, 
K+ and Ca++ attain their highest mean values in group D 
(1465.00, 494.25 and 111.70 ppm, respectively). 

(2) The correlation between vegetation and soil 

variables 

The relationship between vegetation and edaphic 
variables was indicated on the ordination diagram 
produced by Canonical Correspondence Analysis 
(CCA-biplot) (Fig. 4). It is obvious that the values of 
clay, bicarbonate, soil porosity, sodium cation, sand 
fraction, water-holding capacity, organic matter, soil 
reaction (pH) and electrical conductivity were the most 

effective soil variables which showed a distinct 
significant correlations with the first and second axes of 
the CCA biplot diagram. 
 
C. Seed Germination 
The seed germination capacity of Amaranthus species 

was investigated under different levels of salinity, 
light/dark, temperature and water spray (Table 3). The 
effect of different salinity levels on the seed germination 
of the three studied Amaranthus species showed that the 
rate of germination reached its highest values of 97% 
with distilled water treatment. When the low salinity 
levels of 0.02, 0.03 and 0.04M NaCl solution were used, 
the percentages of germination attained 92%, 77% and 
57% for A. graecizans, 86%, 80% and 57% for A. 
lividus and 94%, 80% and 68% for A. viridis, 
respectively. But at salinity levels of 0.1, 0.2, 0.3, 0.4 
and 0.5M NaCl solutions, the percentages of 
germination decreased gradually and attained the 
minimum rate of germination at 0.5M NaCl solution 9% 
for A. graecizans and 5% for both A. lividus and A. 
viridis. The results obtained from the effect of light and 
darkness on seed germination of the studied species 
showed that the highest values of germination attained 
90%, 98% and 70% under continuous light for A. 
graecizans, A. lividus and A. viridis, respectively. The 
minimum number of germinated seeds were 65% for A. 
graecizans and 58% for both A. lividus and A. viridis. 
The seeds of the investigated plant species had the 
capacity of germination between 20-40oC for both A. 
lividus and A. viridis, and 25-40oC for A. graecizans. It 
is evident that, the optimum temperature for the seed 
germination of A. graecizans, A. lividus and A. viridus 
were 35oC (49%), 40oC (98%) and 30oC (78%), 
respectively. It is also obvious that, the decreased 
amount of water spray had badly affected the rate of 
seed germination of the three plant species. In case of A.  

 

Table (2): Mean value (±SE) of the different soil variables in the sampled stands 
representing the four vegetation groups obtained by cluster analysis in the habitat types of 
Amaramthus species. 

Vegetation group Soil character 
A B C D 

Sand (%) 98.25±0.37 97.23±0.42 97.11±0.73 95.00±0.00 
Silt (%) 1.67±0.37 2.59±0.37 1.78±0.38 3.00±0.71 
Clay (%) 0.08±0.09 0.18±0.08 1.11±0.40 2.00±0.71 
Moisture content (%) 11.52±3.11 15.63±3.38 16.10 ±3.42 1.25±0.23 
W.H.C. (%) 48.36±3.80 48.51±1.86 55.40 ±2.38 48.21±8.12 
Porosity (%) 53.43±1.83 52.05±1.28 57.58 ±1.19 61.37±4.25 
CaCO3 (%) 5.32±1.91 7.88±1.89 10.89±2.09 3.75±0.71 
Organic carbon (%) 0.33±0.05 0.29±0.04 0.14 ±0.02 0.26±0.04 
pH  7.38±0.15 7.34±0.13 7.43 ±0.11 7.80±0.05 
EC (mmhos/ cm) 0.45±0.06 0.62±0.06 2.95±2.37 0.79±0.09 
Cl - (%) 0.03±0.00 0.03±0.00 0.35 ±0.29 0.13±0.01 
SO4

- (%) 0.10±0.01 0.14±0.03 0.17±0.08 0.15±0.00 
HCO3

- (%) 0.06±0.01 0.08±0.00 0.05±0.00 0.06±0.00 
Na+ (ppm 212.58±36.34 493.12±95.64 453.90±199.75 1465.00±223.40 
K + (ppm 24.09±5.71 19.55±1.72 284.83±94.94 494.25±305.50 
Ca++ (ppm 89.67±27.01 150.37±12.26 71.59±23.86 111.70±5.82 

 

W.H.C.: Water-holding capacity, EC: Electrical conductivity. 
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Table (3): Number of germinated seed of Amaranthus species under different levels of temperature, water spray 
(humidity), salinity and light / dark. 

Water spray (mm) Temperature (C o ) 

saturated 30 25 20 15 10 5 40 35 30 25 20 15 10 5 
Species Day 

1 
12 
23 
56 
65 
75 
75 

1 
11 
21 
43 
45 
56 
56 

1 
10 
20 
37 
38 
53 
55 

0 
6 
13 
20 
29 
49 
50 

0 
1 
9 
12 
27 
47 
48 

0 
1 
7 
10 
20 
33 
34 

0 
0 
0 
0 
0 
0 
0 

11 
24 
36 
41 
47 
47 
47 

13 
25 
38 
46 
49 
49 
49 

10 
23 
33 
40 
41 
41 
41 

9 
19 
30 
30 
30 
30 
30 

0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 

Amaranths graecizans 

3 
6 
9 
12 
15 
18 
21 

10 
20 
39 
66 
80 
90 
90 

4 
14 
35 
55 
76 
78 
79 

0 
6 
26 
44 
51 
62 
72 

0 
0 
13 
17 
19 
26 
46 

0 
0 
0 
6 
13 
23 
23 

0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 

17 
26 
58 
90 
98 
98 
98 

8 
16 
46 
80 
82 
82 
82 

4 
12 
18 
50 
80 
80 
80 

0 
0 
16 
28 
50 
50 
50 

0 
0 
8 
15 
20 
20 
20 

0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 

Amaranthus lividus 

3 
6 
9 
12 
15 
18 
21 

28 
47 
62 
83 
92 
95 
96 

20 
40 
60 
80 
89 
91 
91 

18 
33 
56 
77 
82 
86 
87 

3 
17 
35 
39 
45 
51 
63 

0 
0 
10 
18 
24 
38 
46 

0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 

1 
6 
16 
28 
30 
30 
30 

10 
14 
32 
58 
72 
72 
72 

18 
25 
52 
72 
78 
78 
78 

0 
8 
14 
23 
32 
32 
32 

0 
5 
9 
19 
31 
31 
31 

0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 

Amaranthus viridis 

3 
6 
9 
12 
15 
18 
21 

 

Light /Dark Salinity level ( NaCl M) 

L/D D L 0.5 0.4 0.3 0.2 0.1 0.04 0.03 0.02 
Dist 
H2O 

Species Day 

0 
4 
38 
62 
68 
69 
70 
70 

0 
0 
36 
58 
62 
65 
65 
65 

0 
16 
44 
66 
72 
78 
90 
90 

0 
0 
0 
0 
2 
6 
9 
9 

0 
0 
0 
6 
11 
12 
12 
12 

3 
9 
10 
13 
20 
25 
27 
27 

17 
19 
22 
28 
29 
33 
34 
34 

18 
23 
26 
34 
37 
37 
37 
37 

20 
26 
30 
37 
40 
55 
57 
57 

26 
30 
36 
39 
50 
63 
77 
77 

28 
40 
50 
69 
83 
91 
92 
92 

31 
53 
69 
74 
91 
100 
100 
100 

Amaranths graecizans 

3 
6 
9 
12 
15 
18 
21 
24 

5 
8 
13 
16 
28 
32 
58 
74 

3 
7 
9 
12 
22 
31 
52 
58 

8 
11 
14 
26 
52 
78 
95 
98 

0 
0 
0 
0 
0 
5 
5 
5 

0 
0 
0 
0 
4 
10 
10 
10 

0 
0 
0 
1 
8 
11 
11 
11 

0 
0 
2 
4 
11 
20 
20 
20 

0 
0 
12 
25 
32 
42 
42 
42 

0 
0 
29 
36 
43 
57 
57 
57 

0 
6 
42 
49 
57 
80 
80 
80 

0 
12 
56 
60 
78 
86 
86 
86 

0 
16 
68 
89 
93 
96 
96 
96 

Amaranthus lividus 

3 
6 
9 
12 
15 
18 
21 
24 

6 
38 
46 
58 
62 
64 
64 
64 

4 
26 
44 
52 
58 
58 
58 
58 

10 
42 
52 
66 
72 
72 
72 
72 

0 
0 
0 
0 
0 
4 
4 
5 

0 
0 
0 
0 
2 
9 
10 
11 

0 
0 
0 
0 
6 
18 
18 
18 

0 
0 
0 
8 
16 
20 
21 
21 

0 
20 
25 
40 
43 
44 
46 
46 

0 
26 
31 
44 
52 
56 
58 
68 

0 
29 
34 
62 
78 
80 
80 
80 

0 
32 
42 
64 
80 
85 
94 
94 

0 
34 
46 
72 
82 
91 
94 
96 

Amaranthus viridis 

3 
6 
9 
12 
15 
18 
21 
24 

 
graecizans, seed germination was started at 10mm water 
spray and being 34%. At 5 and 10mm water spray, both 
A. lividus and A. viridis seeds were failed to germinate 
and started at 15mm water spray, and being 23% and 
46% respectively. At the highest level of applied water 
spray (saturation), the germination percentages reached 
75%, 90% and 96% for the seeds of A. graecizans, A. 
lividus and A. viridis respectively. 
 
D. Phytochemical Analysis 

(1) Determination of chemical constituents 

The data analysis showed that A. lividus contained a 
relatively high percentage of moisture content 

(mean=9.51%), ash content (mean=20.67%), water-
soluble ash (mean=11.17%), total protein (mean=214.8 
mg/100g dry wt.) and total lipid (mean=13.73%). A. 
graecizans contained a relatively high percentage acid 
insoluble ash (mean=2.45%), and total carbohydrates 
(mean=196.5 mg/g dry wt.). The highest mean value of 
total nitrogen content (271.14 mg/100g dry wt.) was 
recorded in A. viridis (Table 4). 

(2) Preliminary phytochemical screening 

The preliminary phytochemical screening showed a 
presence of alkaloids, carbohydrates, flavonoids, sterols 
and tannins in all organs of the studied species. 
Saponins was detected only in the leaves of both A.
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Figure (4): Canonical Correspondence Analysis (CCA) ordination diagram with 
soil variables represented by arrows. The indicator and preferential species are 
abbreviated to the first three letters of each of the genus and species. 

 
 

Table (4): Mean value of chemical constituents in different organs of Amaranthus species. 

Amaranthus graecizans Amaranthus lividus Amaranthus viridis 
Constant 

leaves stems roots mean leaves stems  roots mean leaves stems roots mean 
Moisture content (%) 6.37 10.18 7.36 7.97 8.7 8.11 11.73 9.51 9.29 8.1 8.7 8.7 
Ash content (%) 24.2 17.3 9.9 17.13 21.5 27.5 13 20.67 15.5 14.5 15.5 15.17 
Water- soluble ash (%) 5 15.75 9.05 9.93 9.5 15.5 8.5 11.17 0.5 7 10 5.83 
Acid- insoulble ash (%) 7.15 0.015 0.05 2.45 2 0.5 0.5 1 3.5 1.5 0.5 1.83 
Total nitrogen (mg/100mg dry wt.) 359.7 136.3 128.5 208.2 239 144.1 115.9 242 438.4 217.4 158.5 271.14 
Total protein (mg/100mg dry wt.) 232 173.3 204.6 203.3 246.6 208.3 189.6 214.8 277.6 158.3 254 144.8 
Total lipid (%) 11.69 17.54 10.05 13.09 14.26 13.92 13 13.73 11.76 18.81 1.09 10.55 

Total soluble sugar 43.95 62.64 71.2 59.25 18.56 36.96 70.64 42.05 20.16 14.96 12.16 15.76 
Glucose 0.9 1.93 0.18 1 0.31 0.89 0.97 0.72 0.2 0.26 0.18 0.21 
Sucrose 2.06 4.06 1.94 2.69 8.26 2.44 2.18 4.29 1.31 1.15 1.04 1.17 
Polysaccharides 139.2 121.3 128.2 29.56 135.7 142.4 114.8 131 148.1 136.2 143.7 142.65

Carbohydrates 
(mg/g dry wt.) 

Total carbohydrates 186 190 211.6 196.5 162.8 182.7 188.5 178 163.8 158.6 157.9 160.09

 
lividus and A. viridis as well as in the stems of A. viridis. 
Sulphates were recorded in all organs of the studied 
species except in the leaves of A. graecizans. Chlorides 
were recorded in all investigated plant organs except in 
the leaves and roots of A. graecizans (Table 5). 

(3) Extraction with successive solvents 

The weight and colour of the residues obtained from 
the extraction with successive selective organic solvents 
of the studied plant species were shown in Table (6). 
The results indicated that, the leaves of A. lividus 
attained a relatively high percentage of total extractives, 
and being 96.45g%, while the lowest one (15.25g%) 
was recorded in the roots of A. graecizans. 

(4) Elementary analysis 

It is clear that, the highest values of potassium ion 
concentration (112.6 mg/100g dry wt.), iron 
(198.5mg/100g dry wt.), copper (1.17mg/100g dry wt.) 
and cadmium (0.19 mg/100g dry wt.) were recorded in 
A. graecizans. The sodium ion concentration 
(276.74mg/100g dry wt.), calcium (93.14mg/100g dry 

wt.), magnesium (3.34mg/100g dry wt.), manganese 
(0.45 mg/100g dry wt.) and zinc (2.03 mg/100g dry wt.) 
were recorded in A. lividus (Table 7). 

(5) Amino acids investigation 
The data obtained from the amino acids investigation 

were presented in Table (8). Fifteen amino acids were 
detected in each of the studied species, namely: aspartic, 
threonine, serine, glutamic, proline, glycine, alanine, 
valine, leucine, isoleucine, phenylalanine, tyrosine, 
histidine, lysine and arganine, in addition to cystine 
which was detected only in A. graecizans (Fig. 5). 

 
DISCUSSION 

Amaranthus is a cosmopolitan genus comprises 
almost 65 species, distributed in the tropical, subtropical 
and warm regions of the world (Boulos, 1999). In the 
present study, the selected species, namely: Amaranthus 

graecizans, A. lividus and A. viridis have high medicinal 
and nutritive values (El-Morsy, 2001). The habitat types 
supporting the growth of these selected species are
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Table (5): A preliminary phytochemical screening of active constituents of the different organs of Amaranthus species 

Amaranthus graecizans Amaranthus lividus Amaranthus viridis 
Test 

leaves stems roots leaves stems roots leaves stems roots 
Alkaloids + ve +ve +ve +ve +ve +ve +ve +ve +ve 
Glycosides and/or 
carbohydrates 

+ve +ve +ve +ve +ve +ve +ve +ve +ve 

Flavonoids +ve +ve +ve +ve +ve +ve +ve +ve +ve 
Sterols +ve +ve +ve +ve +ve +ve +ve +ve +ve 
Tannins +ve +ve -ve +ve +ve +ve +ve +ve -ve 
Saponins -ve -ve -ve +ve -ve -ve +ve +ve -ve 
Sulphates -ve +ve +ve +ve +ve +ve +ve +ve +ve 
Chlorides -ve +ve -ve +ve +ve +ve +ve +ve +ve 

 

+ve : present ,-ve : absent 

 
Table (6): Extraction of the different fractions of Amaranthus species with successive organic solvents. 

Amaranthus graecizans Amaranthus lividus Amaranthus viridis 
Solvent used Leaves  

g% remark 
Stems  

g% remark 
roots 

g% remark 
Leaves 

g% remark 
stems 

g% remark 
roots 

g% remark 
Leaves 

g% remark 
stems 

g% remark 
roots 

g% remark  
Petroleum 
ether 

0.90 yellow 2.45 yellow 1.20 yellow 29 dark green 31.55 yellow 46.90 yellow 29.6 dark green 34.06 green 0.16 yellow 

Ether 4.35 green 4.95 yellow 2.50 yellow 39.7 green 15.6 orange 1.60 yellow 0.77 brown 2.90 yellow 4.50 yellow 
Chloroform 1.30 green 0.70 yelow 2.05 yellow 1.25 brown 3.30 yellow 1.65 yellow 0.50 green 0.73 brown 11.53 yellow 
Acetone 7.55 green 2.90 yellow 1.10 yellow 9.50 black 1.65 yellow 0.90 yellow 11.73 green 26.83 yellow 20.03 green 
Alcohol 26.55 brown 4.65 brown 1.15 yellow 7.90 yellow 2.90 yellow 17.85 yellow 4.47 green 1.90 yellow 1.53 yellow 
Water 3.15 brown 5.55 brown 7.25 yellow 9.1 yellow 38.65 yellow 16.20 yellow 4.00 brown 10.27 yellow 6.20 yellow 
Total 43.8 21.2 15.25 96.45 93.65 85.1 51.07 76.69 43.95 

 
Table (7): Mean value of cation concentrations (mg/100g dry wt) in the air-dried powder in the different 
organs of Amaranthus species. 

mg/100g dry wt 
Species Organ 

K Na Ca Mg Mn Fe Zn Cu Cd 
leaves 110.54 84.57 88.11 4.86 0.45 247.8 1.22 0.91 0.19 
stems 112.8 131.19 47.75 2.43 0.38 55.1 1.19 1.09 0.14 
roots 114.47 264.72 89.69 1.26 0.47 292.6 1.4 1.51 0.23 

A graecizans 

mean 112.6 160.16 75.18 2.85 0.43 198.5 1.27 1.17 0.19 
leaves 107.42 157.85 103.81 0.63 0.5 199.9 1.58 0.71 0 
stems 108.02 327.05 87.59 1.46 0.44 129.6 2.03 0.92 0.05 
roots 106.75 345.32 88.01 1.94 0.4 231.7 2.48 1.27 0.04 

A lividus 

mean 107.4 276.74 93.14 3.34 0.45 187.07 2.03 0.97 0.03 
leaves 111.35 63.57 96.03 2.43 0.52 138.7 1.06 0.94 0.07 
stems 103.23 71.24 80.21 0.49 0.34 82.7 0.96 0.98 0.08 
roots 106.29 142.46 71.67 0.97 0.43 70.8 2.32 1.13 0.12 

A viridis 

mean 106.96 92.42 82.64 1.3 0.43 97.4 1.47 1.02 0.09 

 
Table (8): Mean value of amino acid concentrations (µg / mg) in Amaranthus species.  

Species 
Amino cid 

A graecizans A lividus A viridis 
Mean 

Aspartic acid 51.659 37.272 35.957 41.629 
Threonine 17.422 11.512 7.391 12.108 
Serine 21.529 19.142 13.738 18.136 
Glutamic 104.254 50.562 50.562 68.459 
Proline 124.179 73.733 69.339 89.084 
Glycine 16.442 13.959 14.871 15.091 
Alanine 21.445 14.257 15.898 17.200 
Valine 26.079 9.246 14.325 16.550 
Leucine 12.859 5.969 10.209 9.679 
Isoleucine 25.391 15.779 21.318 20.829 
Phenylalanine 4.162 3.617 1.209 2.996 
Tyrosine 15.373 9.728 10.64 11.914 
Histidine 8.822 7.314 8.164 8.100 
Lysine 18.869 10.285 16.025 15.060 
Arginine 17.457 7.581 10.184 11.741 
Cystine 0.012 0 0 0.004 
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Figure (5): Amino acids contents of Amaranthus species. 
 

mainly ruderal including orchards, cultivated lands and 
canal banks which predominate the agricultural areas of 
the Nile Delta region of Egypt.  
The weed vegetation in the present study is classified 

by cluster analysis into four groups, each group 
comprises a number of stands which are similar in terms 
of codominant species. Group A is codominated by 
Amaranthus graecizans and Portulaca oleracea, group 
B is codominated by Amaranthus lividus and Cynodon 
dactylon, group C is codominated by Alternanthera 
sessilis and Echinochloa crus-galli and group D is 
codominated by Aster squamatus, Conyza bonariensis 

and Paspalum distichum. These groups may be related 
to alliance of Digitarietalia sanguinalis described by 
Zohary (1973). The associations of weed vegetation 
recognized in the present study may be similar to those 
described by El-Fahar (1989), El-Ashri (1996), El-
Halawany et al. (2002), Mashaly and Awad (2003), 
Mashaly (2003) and Omar (2006). The ordination of the 
sampled stands by DCA indicated that, group A 
(Amaranthus graecizans and Portulaca oleracea) and 

group C (Alternanthera sessilis and Echinochloa crus-
galli) are more closely related to each other than group 
B (Amaranthus lividus and Cynodon dactylon) and 
group D (Aster squamatus, Conyza bonariensis and 
Paspalum distichum). This may be due to the distinct 
similarities of the floristic composition in these 
vegetation groups. The application of CCA indicated 
that, the values of fine fraction (clay), bicarbonate, soil 
porosity, sodium cation, coarse fraction (sand), water-
holding capacity, organic carbon, soil reaction (pH) and 
soil salinity (EC) are the most effective soil variables 
controlling the distribution and richness of the weed 
vegetation in the study area. These findings are in 
accordance with those of El-Halawany et al. (2002), 
Mashaly (2003) and Omar (2006). 
With regard to seed germination of the studied plant 

species, it is denoted that, Amaranthus graecizans is 
more salt tolerant than the other two species, while A. 
viridis is more sensitive to salinity than A. lividus. The 
seed germination showed distinct sensitivity to 
continuous darkness, while in continuous light, the 
seeds attained their highest values of germination. These 
observations may give an indication that, these species 
are long-day plants. The studied plants had the capacity 
to germinate between wide range of temperature. This 
may explain why these species prefer to flourish at early 
and mid-summer. The percentage of seed germination 
of the studied species increased with rise of water spray 
or humidity level.  
Phytochemical investigation of the selected plant 

species, revealed that, the presence of tannins, alkaloids, 
glycosides and/or carbohydrates, flavonoids and sterols 
in all plant organs of the studied species. Saponins were 
detected only in the leaves of A.lividus and leaves and 
stems of A.viridis. The elementary analysis together 
with qualitative and quantitative analyses of 16 amino 
acids were also carried out in the investigated plants. 
The phytochemical results in the present study, seemed 
to be comparable with those obtained by Raja et al. 
(1997), El-Morsy (2001) and Omar (2006). 
Consequently, the selected plant species appeared a 
promising weeds as a renewable natural resources and 
raw materials for different uses in industrial, food, 
forage and pharmaceutical purposes. 
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  bcE def أZNاع _U^ ا[مGراN]Zن GWVXE اRSPE TCUVآGCPCء BCLGMNدراGHت BCDCE و

 
dVGgم hCاهREإ ،lدGزیZEأ XPoم،dNاZeoVا XCpVد، اZcpن مGqC_  
 jfh، اfVgW^رة، a`hTi اfVgW^رة، آ_ab اW`_^م، ]YZ اTUVWت

 
 

dـــERcVا stePVا 
 

�abU ت�V�W �gyV ا�Thران�^ن ء اTUVWتabاTbgb{Wإسwxyف هtا اrsUW دراسa اmnTfoW اablbUW و� abتTUأن^اع ن a���W 
(Amaranthus)ه� a���Wا�ن^اع ا �tوه jfgب �bVWا jxن TyWwب  : �b�VZWة اjش�Amaranthus graecizans) ( ران�^نThوا�

(Amaranthus lividus) ی�wWف اjو� (Amaranthus viridis) . رTbyإخ Y40تa[�`Wا aراسwW T`[^h  �bآjyWوا ablbUWا �hا^`Wا �bب 
�jnT اTUVWتab ا�yW ت�gyV إTxbW اTUVWتTت �sh اwWراسa، حrb أh}� اj`yWف �_� أرب� T�^g�hت نTUتab ذ`_W ��^VWدات اتاTbس 

�WTyWا ^sVWا �_� TbnTfإح Tx_f� Yت w[و ،aآjy�h: 
1-  a�^g�hAjWت اTUون �b�VZWة اjت ش�TUن �bب aآjy�h دةTbZب �bgyوت  a_i . 
2- a�^g�h B�b�VWت اTUران�^ن ونThت ا�TUن �bب aآjy�h دةTbZب �bgyوت . 
3-  a�^g�hCaUbVیwWت اTUون �gsWا ag�W تTUن �bب aآjy�h دةTbZب �bgyوت . 
4- a�^g�h DwیwgWت اTUت ون^{y{Wا �b� تTUون jyت ا�سTUن �bب aآjy�h دةTbZب �bgyوت . 

 
yWا �hا^� Yأن أه �nTyVWت اjxه�وأ� �bتTUVWت اT�^g�gWا �_yW ىj�oWء اTZ{Wة اjوو� �bآjت^زی� وت �� j�¡ت �yWا aبj :

 ا�سنaUZ ا�b�W وabhTZh اjyWبa واa`ZW اabnTgW وyZh^ى اgW_^حa ونaUZ اj{bUWب^نTت وتjآ�b اfW^دی^م واj{Wب^ن اW`�^ى و
gWا aiدر jb�£ت aراسwوب ،�VbiروwbxWات�¤ أنا w�� ورtUWت اTUإن �_� aح^_  �gsت a���Wت اTتTUVWا jه^ أآ� �b�VZWة اjت ش�TUن

aح^_g_Wت ذTتTUVWا �tت هTUأن إن Tgى ات، آwh TxیwW أن Tgآ ،aریTxأن^اع ن �x� ء^�Wت¥�� ا TxV{Wو jgyZgWم ا�¦Wا �Tت� abسTZح 
 .نTxی�y آTg أن إنTUتTx ی�یw ب�یTدة نaUZ اªjW^بa اTygWحaحjارى واس� �� ا©نTUت یTh wyg ب�b أوا�n اbfW¨ حj[ �yب 

 
 �h �{W ی�^lgWا �ZVWا �Wذ �gوش aراسwWا �sh abتTUVWدن �� ا�ن^اع اT`gWا Yاآjى ا�ی�� وت^ysgWا aدراس Yت Tgآ

ت وا�TbWف، آTg تY إjiاء اªjW^بa واThjWد اW}_� واThjWد اtWا�n واj{ZWیTت اa�b_�W واw�`gWة واysgW^ى اjybVWو�Vbi واwbUb_Wا
ا©س�oyص اT`ygW]� بTسwoyام ب`¬ اtgWیTUت اW`�^یa وتY ت�wیj ن�Z اjWواس� اa¥_yogW وخ^اصTx اab`bU�W، آTg أ�jxت 
اT�yWرب ا�وabW وi^د ا�W_^انTbت واj{ZWیTت وا�سjyویwات واTyWن�b واTfWب^ن�b واW¥��^نwbات وY¦`h اTV`Wصj اjbU{Wة 

 Tg16 خ�i mfء wWراسa اysgW^ى اjUWوت�Vb بTسwoyام Txiز ت�b_s ا�حTgض ا�abVbh، حrb أh}� اj`yWف �_� واjb®fWة ، آ
 �Vbhأ ¬gح Yت Tgآ w�� اtW ،Txات�bآjت jیwأت� aاد ��^ی^h �_� ى^ysت Txب£ن a���Wا�ن^اع ا �_yW abتTUVWء اTbgb{Wا aدراس °sوض

y[ت إTتTUن ن^{yW Tx_ت¡ه aی^�� jb² ىjوأخjfgب aیwb_ت� jb² aدیTf. 
 


