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Abstract: The present study deals with the ecology and phytochemistry of three Amaranthus species, namely:
Amaranthus graecizans, A. lividus and A. viridis. The components of weed vegetation in the present
mvestigation are classified by cluster analysis mto four groups: group A 15 codominated by
Amaranthus  graecizans and Portulaca oleracea, group B is codominated by dmaranthus lividus and
Cynodon dactylon, group C is codominated by Alternanthera sessilis and Echinochloa crus-galli and group
D 18 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
planes. Also, 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 vanables which correlate with the distribution and abundance of weed
vegetation m the study area. The seed germmation under different levels of salimty, light, temperature and
humidity 1s studied for the three mvestigated 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 analyses together with qualitative and quantitative analyses of 16 amino acids were
also carried out in the investigated plant species.
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INTRODUCTION prime importance of the mdividuals belongng to this

family as a source of substances that can be use for

Attention should be paid to increase our knowledge
of the best conditions for propagation of economic plants.
In this connection, the importance of studymng plants n
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 were rich for water,
fats, proteins, minerals,
carotenoid. In some species of genus Amaranthus, sixteen
phenolic acids were identified by Sokolowska-Wozmak
(1996). Two comarins and three flavonoids were isolated
from Amaranthus paniculatus by Bratoeff et al. (1997).
Singh and Whitehead (1996) mentioned that dmaranthus
species are commonly utilized as vegetable and consumed
in Africa, China, India and Ttaly.

Tale et al. (1999) mentioned that grain amaranth was
used as a partial substitute for barley in diets fermented in
artificial rum. Syamdaya and Naidu (1999) studied the

nutritive value of amaranth to sheep. One can expect the

energy, amino acids and

several industrial, medicinal and fodder purposes.

The present study aims at the description of the
weed communities associated with the studied plant
species in their natural habitats by using multivariate
techniques of classification and ordmation, analysis of
soil samples to determine the variables controlling the
distribution and abundance of the identified weed
communities, seed germination different
environmental factors and physiochemical investigation

under

to detect the main active constituents and amino acids
the studied plant species.

MATERIALS AND METHODS

In the present study, ten localities (sites) were
in three governorates of the Nile Delta
region (Fig. 1). These governorates are Kafr El-Sheikh,
El-Dakahlyia and Damietta. After regular visits to the
different sites, forty stands representing the apparent
physiognomic in the
environmental features were used for sampling vegetation

chosen

variations vegetation and

of the different habitat types supporting the growth of

Corresponding Author: M.E. Abu Ziada, Department of Botany, Faculty of Science, Mansoura University, Egypt



Asian J. Plant Sci.,

7(2): 119-129, 2008

o 4] i
30 30°30" 31 3130 32° 3230
MEDITERRAINEAN SEA
Baltim

Ras E! (j.arr,-h

Desouq

]
|/

Kafr --Elﬁheikh

Kalr Elshaikh | o,
L]

I
L]l 31

-._\-“ s
obuta T
lv'nu:n

- * Abo - Elmatameir
\‘ - L
Glana Clis._ El-Gharbia F T

Aga 4
El-Dakhlia

N

br:-leh l
-

;fﬂ [+ TR
i 3130

015 30Km

Fig. 1: Map of the Nile Delta region showing different localities (sites) as indicated by (®) in the study area

Amaranthus graecizans. A. lividus and A. viridis. The
stands were distributed as follows: 7 stands in canal
banks. 7 stands in orchards and 26 stands in cultivated
lands. The sampling processes have been carried out
during the years 2004-2006.

The density and plant cover of each species have
been estimated in each stand using quadrat of 5 m*. The
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, which is out of 200.
The Nomenclature and identification of the species was
according to Tackholm (1974) and Boulos (1999-2005).

Soil sample was collected from each stand at a depth
of 0-25 cm for physical and chemical analvses. Soil texture
was determined using 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, 1979). The percentage of calcium
carbonate was determined by addition of 100 mL | N HCI
to 5 g soils and the excess of acid titrated against 1 N
NaOH. Soil salinity (EC) and soil reaction (pH) were
estimated in 1-5 water extract using the conductivity and
pH meters. respectively. Chloride was determined by
titration against N/35.5 silver nitrate, while sulphate was
estimated gravimetrically using 3% barium chloride.
Estimation of carbonate and bicarbonate were carried out
by titration against 0.1 N HCI. The cations Na', K' and
Ca™ in the soil solution were estimated using flame
photometer as described by Allen e al. (1974).

Two trends of multivariate analysis of vegetation
were applied. namely classification and ordination. Both
trends have their merits in helping to understand the
vegelation and environmental phenomena. Two-Way
Indicator Species Analysis (TWINSPAN-a FORTRAN
Program) was used for classification (Hill, 1979: Gauch
and Wittaker. 1981). while the ordination techniques
applied were the Detrended Correspondence Analysis
(DCA) and Canonical Correspondence Analysis (CCA)
using CANOCO- a FORTRAN Program (Ter Braak. 1986.
1988). The relationships between the vegetation gradients
and the environmental variables can be indicated on
the ordination diagram produced bv canonical
correspondence analysis (CCA biplot). on which points
represent species and arrows represent environmental
variables. The statistical treatments applied in the present
study were according to Snedecor and Cochoran (1968)
and Anonvmous (1993).

Germination experiments were conducted to find out
the effect of salinity levels, light and dark, temperature
and water spray (humiditv) on the rate of seced
germination of the three different Amaranthus species.
For the first three experiments. germination was tested
in equal sized Petri-dishes (13 cm) containing double
lavered 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. equal
sized pots (14 ¢cm height and 14 cm diameter) were filled
with clean sand and one hundred seeds also sown at
0.5 cm depth.
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Concerning the phytochemical analysis, the plant
samples were handly cleaned, separated into roots, stems
and leaves, air-dried, ground to fine powder and kept in a
well stopper vessels to be ready for different
phytochemical 1nvestigations. The mean values of
moisture, ash, water-soluble ash, acid-insoluble ash and
total lipid content were investigated according to AOAC
(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
Waslein (1975). The preliminary phytochemical screening
was carried out following the methods described by
Wall et al. (1964), Claus (1967) and Markham (1982).
Hundred grams of each plant powder was subjected to
extraction with successive solvents using AOAC (1970)
methodology. The macro and microelements were
determined by atomic absorption spectrophotometer
using the methods described by Allen et al (1974). The
1dentification and quantitative determination of ammo acid
in the plant powders were carried out using amino acid
analyzer (Model, I.C 3000) as described by Moore and
Stein (1958).

RESULTS

Vegetation analysis

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). The important
species in this group include Sonchus oleraceus (IV
13.99), Cyprus rotundus (IV 13.98) and
Dactyloctenium aegyptium (IV = 11.72). Group B includes
17 stands codominated by Amaranthus lividus (IV
= 34.42) and Cynodon dactvlon (TV = 26.29). In this group,
the important species are numerocus such as: Sorghum
vigratum (IV = 1851), Cyprus rotundus (IV = 14.42),
Ammi maius (IV = 14.31), Convolvulus arvensis
(IV = 13.87) and Bidens pilosa (IV = 10.25). Group C
mcludes 9  stands codominated by  Alfernanthera
sessilis (IV 36.53) and Echinchloa crus-galli
(TV = 27.15). The important species in this group are
Eclipta alba (IV = 1829 and Phyla nodiflora
(TV =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). The
important species in this group comprise Bassia indica
(Iv 26.65), Phragmites australis (IV 25.94),
Pluchea dioscoridis aIv 15.50) and
Alternanthera sessilis (IV = 13.75).
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Fig. 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 groups

Ordination of stands: The ordmation 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 having a clear pattern of segregation on the
first and second axes of the ordination planes.
Group A codominated by Amaranthus graecizans and
Portulaca oleracea 1s separated at the central part
of the DCA diagram. Group B codominated by
Amaranthus lividus and Cynodon dactylon 13 segregated
at the left side of the ordination diagram. On the other
hand, group C codominated by Alternanthera sessilis and
Echinochloa crus-galli 1s segregated at the right side of
the DCA diagram. It 1s clear that, groups B and C are
separately segregated at both sides of group A, where
these three groups (A, B and C) are distinctly located on
the positive and negative sides of the first and
second axes of DCA diagram. However, group D
codominated by Aster squamatus, Convza bonariensis
and Paspalum distichum 1s separated at the upper most
right positive side of DCA diagram.

Vegetation-soil relationships
Soil analysis: Tt has been found that, most of the soil
characteristics showed a little variation between the
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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 1. 37.70(1.04) - 2.92(2.83) -
Amaranthus lividus L. 3.94(2.09) 34.42(1.34) 037(1.86) -
Amaranthus viridis L. 4.22(2.54) 4.96(1.40) 1.66(2.59) -
Ammi magus L. 1.94(3.47) 1431(1.43) 2.44(2.83) -
Anagallis arvensis L. 1.91(2.49) - - -
Aster squamalus (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) - - -
Calendila arvensis 1. - 1.48(4.14) - -
Cenchrus biflorus Roxb. 1.71(2.37) - - -

Che ropodim album L. 2.10(2.64) 7.57(L.65) - -
Chenopodium glaucum 1. - - 3.76(2.83) -

Che ropoditm murde L. 4.79(1.66) 7.17(L.72) 1.73(2.82) -
Cichorium endivia 1. subsp. pranilum - 0.69(2.83) - -
Convolvulus arvensis L. 4.76(1.95) 13.87(2.01) - -

Comyza aegyptiaea (1) Dryand. - - 0.85(2.12) -

Conyza bonariensis (L.) Cronquist 0.51(3.47) - - 37.67(0.34)
Cynodon dactvion (L.) Pers, 7.62(2.51) 26.29(1.12) 4.96(1.48) -

Cyprus alopecuroides Rottb. - - 4.33(1.62) -

Cypruy difformis 1. 1.98(2.38) - 2.59(2.82) -

Cyprus laevigatus L. 0.31(3.42) - - -

Cyprus rotundus L. 13.98(1.32) 14.42(1.22) 2.69(2.83) -
Dactyloctenium aegyptium (L.) Willd. 11.72¢2.46) - - -
Digitaria sanguingis (1..) Scop. 6.46(3.10) - - -
Dinebra retroflexa (Vahl) Panz. - - 0.84(1.88) -
Echinochloa colona (1..) Link. - 1.53(2.90) 3.79(1.42) -
Echinochioa crus-gaili (L.) Beauv. 3.46(1.42) - 27.15(0.96) -
Echinochloa stagring (Retz.) Beauv. - - 6.88(2.83) -

Eclipta alba (L.) Hassk. - - 18.29(1.56) -
Elesine 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) - - -
Graphdlium luteo-album L. 1.08(1.82) - 0.49(2.84) -

Truda crithmoides 1. - - 2.71(2.82) -

Lotus glaber Mill. - 5.91(3.13) - -

Mabva 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.) AllL 5.02(1.54) 0.28(4.11) - -
Mesembryarghemum crystallinum 1. - - 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)
Phyila nodiflora (1.) Greene - - 10.25(1.28) -
Plantago major L. 3.59(2.35) 0.52(4.15) 0.26(2.81) -

Pliuchea dioscoridis (L) DC. 0.69(3.46) - 4.68(1.52) 15.50(1.00)
Polygontim plebeitm R.Br. - 0.50(3.18) - -
Polypogon monspeliensis (1..) Desf. 4.22(1.60) 1.98(1.72) - -
Polypogon viridis (Gouan) Brestr. 0.10(3.60) - - -
Portulaca oleraceal.. 29.42(1.12) 2.36(3.65) 4.59(2.52) -
Pseuderucaria teretifolia (Desf.) Schulz 0.06(3.50) - - -

Rumtex dentatus L. 3.85(2.04) 5.83(1.37) 7.20(1.23) -

Scirpus maritims L. - - 7.42(2.02) -

Senecio vidgaris L. - - 0.28(2.79) -

Setaria verticellata (L.) Beauv. - 3.46(1.60) 0.17(2.83) -
Solcrsm 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(2.8%) -
Spergularia marina (L.) Griseb. - 0.13(4.00) - -

Litica urens L. 3.41(3.47) L3111 1.53(2.83) -
Xanthium strumarium L. - - - 0.91(1.00)
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Fig. 3: Detrended Correspondence Analysis (DCA) ordimation of the 40 sampled stands with four cluster groups

Table 2: Mean value and standard error (+) of the different soil variables in the sampled stands representing the four vegetation groups obtained by cluster

analysis in the habitat types of Amaranthus species

Vegetation group

Soil variables A B C D

Sand (%o 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 1.2540.23
WHC (%) 48.36+3.80 48.51+1.86 55.40+2.38 48.21+8.12
Porosity (%) 53.4341.83 52.05+1.28 57.58+1.19 61.37+4.25
CaCO; (%) 532+£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 (mmbhos cm™) 0.45+£0.06 0.62+0.06 2.95+£2.37 0.79+£0.09
Cl™ (%0) 0.03£0.00 0.03+0.00 0.35+0.29 0.13£0.01
504 (%0) 0.10+0.01 0.14+0.03 0.17+0.08 0.15+£0.00
HCO,™ (%) 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+5.710 19.55+1.720 284.83+94.94 494.25+305.50
Ca™ (ppm) 89.67+27.01 150.37£12.26 71.59+£23.86 111.70+£5.82

WHC: Water-Holding Capacity, EC: Electrical Conductivity

different groups of the sampled stands. The soil texture 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 (3.753%), while those of organic carbon
content are higher in groups A (0.33%), B (0.29%) and D
(0.26%) than m group C (0.14%). The pH values mdicated
that, the soil reaction 1s neutral or slightly alkaline and it
ranged between 7.38 in group A and 7.80 in group D
(Table 2). The Electrical Conductivity (EC), chloride and
sulphate attained ligher mean values m groups C and D
than in groups B and A. The soluble bicarbonate is
detected in traces. The concentration of extractable
cations: Na', K and Ca ™ attained their highest mean
values m group D (1465.00, 494.25 and 111.70 ppm,
respectively).

The correlation between vegetation and soil variables:
The relationship between vegetation and edaphic
variables is indicated on the ordination diagram produced
by Canonical Correspondence Analysis (CCA) of the
biplot of species-enviromment as shown in Fig. 4. It 18
obvious that, the values of clay, bicarbonate, porosity,
sodium cation, sand fraction, water-holding capacity,
organic matter, reaction (pH) and
conductivity are the most effective soil variables which

soil electrical
showed a distinct significant correlations with the first
and second axes of the CCA biplot diagram.

Seed germination: The seed germination capacity of
Amaranthus species 13 mvestigated under different levels
of salinity, light and darlk, temperature and water spray
(Table 3). The effect of different salinity levels on the seed
germination of the three studied Amaranihus species
showed that, the rate of germination is reached its highest
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Fig. 4: Canomnical 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 3: No. of germinated seed of Amaranthus species under different levels of temperature, water spray (humidity), salinity and light/dark

Temperature (°C) Water spray (mim)
Day__ Species b 10 15 20 25 30 35 40 b 10 15 20 25 30  Saturated
3 Amepanths graecizens 0 0 0 0 9 10 13 11 0 0 0 0 1 1 1
6 0 0 0 0 19 23 25 24 0 1 1 6 10 11 22
9 0 0 0 0 30 33 38 36 0 7 9 13 20 21 23
12 0 0 0 0 30 40 46 41 0 10 12 20 37 43 56
15 0 0 0 0 30 41 49 47 0 20 27 29 38 45 65
18 0 0 0 0 30 41 49 47 0 33 47 49 53 56 75
21 0 0 0 0 30 41 49 47 0 34 38 50 55 56 75
3 Ameapanthus lividis 0 0 0 0 0 4 8 17 0 0 0 0 0 4 10
6 0 0 0 0 0 12 16 26 0 0 0 0 6 14 20
9 0 0 0 8 16 18 46 58 0 0 0 13 26 35 39
12 0 0 0 15 28 50 80 90 0 0 6 17 44 55 66
15 0 0 0 20 50 80 82 98 0 0 13 19 51 76 80
18 0 0 0 20 50 80 82 98 0 0 23 26 62 78 20
21 0 0 0 20 50 80 82 98 0 0 23 46 72 79 20
3 Amaranthus viridis 0 0 0 0 0 18 10 1 0 0 0 3 18 20 28
6 0 0 0 5 8 25 14 6 0 0 0 17 33 40 47
9 0 0 0 9 14 52 32 16 0 0 10 35 56 60 62
12 0 0 0 19 23 72 58 28 0 0 18 39 77 80 83
15 0 0 0 31 32 78 72 30 0 0 2445 82 89 92
18 0 0 0 31 32 78 72 30 0 0 38 51 86 91 a5
21 0 0 0 31 32 78 72 30 0 0 46 63 87 91 96
Ralinity level (NaCl M) Light/dark

Day__ Species DistH;O0 002 003 0.04 0.1 0.2 0.3 0.4 0.5 L D LD
3 Amaranthus graecizans 31 28 26 20 18 17 3 0 0 0 0 0
6 53 40 30 26 23 19 9 0 0 16 0 4
9 69 50 36 30 26 22 10 0 0 44 36 38
12 74 69 39 37 34 28 13 6 0 66 58 62
15 9 83 50 40 37 29 20 11 2 72 62 68
18 100 9 63 55 37 33 25 12 6 78 65 69
21 100 92 77 57 37 34 27 12 9 90 65 70
24 100 92 77 57 37 34 27 12 9 90 65 70
3 Ameapanthus lividis 0 0 0 0 0 0 0 0 0 8 3 5
6 16 12 6 0 0 0 0 0 0 11 7 8
9 68 56 42 29 12 2 0 0 0 14 9 13
12 89 60 49 36 25 4 1 0 0 26 12 16
15 93 78 57 43 32 11 8 4 0 52 22 28
18 96 86 80 57 42 20 11 10 5 78 31 32
21 96 86 80 57 42 20 11 10 5 as 52 58
24 96 86 80 57 42 20 11 10 5 98 58 74
3 Amaranthus viridis 0 0 0 0 0 0 0 0 0 10 4 6
6 34 32 29 26 20 0 0 0 0 42 26 38
9 46 42 34 31 25 0 0 0 0 52 44 46
12 72 1 62 44 40 8 0 0 0 66 52 58
15 82 80 78 52 43 16 6 2 0 72 58 62
18 | 85 80 56 44 20 18 9 4 72 58 64
21 94 94 80 58 46 21 18 10 4 72 58 64
24 96 94 80 68 46 21 18 11 ] 72 58 64
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Table 4: Mean value of chemical constituents in different organs of Amararthus species

Amaranthus graecizans Amcramthuy ividiy Amararthus viridis
Constant Leaves Stems Roots Mean Leaves Stems Roots Mean Leaves Stems  Roots Mean
Moisture content (%) 6.37 10.18 738 7.97 87 811 11.73 9.51 9.29 8.1 87 8.7
Ash content (®9) 24.2 17.3 9.9 17.13 215 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- insoluble 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 3507 136.3 128.5 208.2 239 144.1 115.9 242 4384 2174 1385 271.14
(mg/100 mg dry wt.)
Total protein 232 173.3 2046 2033 246.6 208.3 189.6 214.8 277.6 1583 254 144.8
(mg/100 mg dry wt.)
Total lipid (%) 11.69 17.54 10.05 13.09 14.26 13.92 13 13.73 11.78 1881 1.09 10.55
Carbohydrates (mg g~ dry wt.)
Total soluble sugar 43.95 a2.64 71.2 59.25 18.56 36.99 70.64 42.05 2016 1496 1216 1576
Glucose 0.9 1.93 0.18 1 0.31 0.89 0.97 0.72 0.2 0.26 018 0.21
Sucrose 2.06 4.06 1.94 2.69 829 2.44 2.18 4.29 1.31 1.15 1.04 1.17
Polysaccharides 139.2 121.3 1282  29.56 135.7 142.4 114.8 131 148.1 136.2 1437 14265
Total carbohydrates 186 190 211.6 196.5 162.8 182.7 188.5 178 163.8 1586 1579 160.09
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
Ghycosides 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 tve tve +ve +ve tve +ve

+ve: Present, -ve: Absent

values of 97% with distilled water treatment. When the
low salinity levels of 0.02, 0.03 and 0.04 M NaC1 solution
are used, the percentages of germination attained 92, 77
and 57% for 4. graecizans, 86, 80 and 57% for 4. lividus
and 94, 80 and 68% for A. viridis, respectively. But at
salinity levels of 0.1, 0.2, 0.3, 0.4 and 0.5 M NaCl solutions,
the percentages of germination decreased gradually and
the minimum rate of germination at 0.5 M NaCl solution
attained 9% for 4. 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 4. graecizans,
A. lividus and A. viridis, respectively. The minimum
numbers of germinated seeds are 63% for 4. graecizans
and 58% for both A. lividus and A. viridis. The seeds of
the investigated plant species had the capacity of
germination between 20-40°C for both A. lividus and
A. viridis and 25-40°C for A. graecizans. Tt is evident that,
the optimum temperature for the seed germination of the
three selected species are 35°C (49%), 40°C (98%) and
30°C (78%) for 4. graecizans, A. lividus and A. viridus,
respectively. Tt is also obvious that, the decreased amount
of water spray is badly affected on the rate of seed
germination of the three plant species. In case of
A. graecizans, seed germination is started at 10 mm water
spray being 34%. At 5 and 10 mm water spray, both
A. lividus and A. viridis seeds are failed to germinate and
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started at 15 mm water spray being 23 and 46%,
respectively. At the highest level of applied water spray
(saturated), the germination percentages reached 75, 90
and 96% for the seeds of A. graecizans, A. lividus and
A. viridis, respectively.

Phytochemical analysis

Determination of chemical constituents: The data
analysis showed that, 4. lividus contained a relatively
high percentage of the mean values of moisture content
(9.51%), ash content (20.67%), water-soluble ash (11.17%),
total protein (214.8 mg/100 g dry wt.) and total lipid
(13.73%). A. graecizans contained a relatively high
percentage of the mean values of acid inscluble ash
(2.45%) and total carbohydrates (196.5 mg/100 g dry wt.).
The highest mean value of total nitrogen content
(271.14 mg/100 g dry wt.) is recorded in A. viridis
(Table 4).

Preliminary phytochemical screening: The presence of
alkaloids, carbohydrates, flavonoids, sterols and tannins
in all organs of the studied species. Saponins is detected
only in the leaves of both A. lividus and 4. viridis as well
as in the stems of A. viridis. Sulphates are recorded in all
organs of the studied species except in the leaves of
A. graecizans. Chlorides are recorded in all investigated
plant organs except in the leaves and roots of
A. graecizans (Table 5).
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Table 6: Extraction of the different fractions of Amararthus species with successive organic solvents

Amaranthus graecizans Amaranthuy fvidis Amararnthus viridis
Solvent Leaves Stems Roots Leaves Stems Roots Leaves Stems Roots
used gooremark g% remark g% remark g% remark 2% remark 2% remark g% remark g% remark g% remark
Petroleumn ether  0.90yellow  2.45yellow  1.20yellow  29dark green 31.535yellow 46.90yellow 29.6 dark green 34.06 green  0.16 yellow
Ether 435¢green  4.95yellow  2.50yellow 397 green 15.6 orange  1.60yellow  0.77 brown 2.90yellow 4.50 yellow
Chloroform 1.30 green 0.70vellow  2.05vellow  1.25 brown 330vellow  1.65vellow  0.50 green 0.73brown  11.53vellow
Acetone 7.55green  2.90yellow  1.10vellow  9.50 black 1.65vellow  0.90yellow 11.73 green 26.83 yellow 20.03 green
Alcohol 26.55 brown  4.635 brown 115yellow  7.90yellow  2.90yellow  17.85yellow 4.47 green 1.90yellow  1.533 yellow
Water 3.15brown  5.55 brown 7.25yellow  9.1yellow 38.65yvellow 16.20vellow 4.00 brown 10.27 vellow 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 amino acid concentrations (ug mg™") in Amaranthus species
Species
Amine acid Amaremthus graecizans Amaranthus lividus Amaremthus viridis Mean
Aspartic acid 51.659 37.272 35.957 41.629
Threonine 17.422 11.512 7.301 12108
Serine 21.529 19.142 3.738 18136
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 2.679
Isoleucine 25.391 15.779 21.318 20.829
Phenylalanine 4.162 3.617 1.209 2.996
Tyrosine 15.373 9.728 10.641 11.914
Histidine 8.822 7.314 8.164 8100
Lysine 18.869 10.285 16.025 15.060
Arginine 17.457 7.581 10.184 11.741
Cystine 0.012 0.000 0.000 0.004
O Root O Stem @ Leaf B Mean
1407 K 147 Mn™ 307 cu”
1201 1.2 251
100 1.0 2.0
801 ] 1.57
60 0.6
40- 0.4- 1.04 -
20 0.2 0.5 |_
E 0.0 0.0 T
0 AG AL AV AG AL AV AG AL AY
600 Na* T Mg" 600 Fe™
5007 67 5001
400 :' 4004
300+ 1 3004
200 _| 2 2004
1001 rl'._l 14 1001
0 T - | 0 0+
AG AL AV AG AL AV AG AL AV
1207 ca™ 71 Za" 0357 cd™
100 ] 6 0.301
20 54 0.251
4 0201
60
3 0.151
A 2 0.10-
201 17 0.051
0+ - L 0+ 0.001
AG AL AV AG AL AV AG AL AV

Fig. 5: Variation in cation concentrations (K, Mn™, Cu™, Na’, Mg™, Fe™, Ca"™, Zn"" and Cd™) of root, stem and leaf of
Amaranthus species, AG: Amaranthus graecizans, AV: Amaranthus viridis, AL: Amaranthus lividus
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Extraction with successive solvents: The results indicated
that, the leaves of A. lividus attained a relatively high
percentages of total extractives being 96.45 g%, while
the lowest one (15.25 g%) 1s recorded i the roots of
A. graecizans (Table 6).

Elementary analysis: It 1s clear that, the highest values of
potassium 1on concentration (112.6 mg/100 g dry wt.), won
(198.5 mg/100 g dry wt.), copper (1.17 mg/100 g dry wt.)
and cadmium (0.19 mg/100 g dry wt.) are recorded in
A. graecizans. The sodium 1on concentration
(276.74 mg/100 g dry wt.), calcium (93.14mg/100 g dry wt.),
magnesium (3.34 mg/l00 g dry wt), manganese
(0.45mg/100 g dry wt.yand zinc (2.03 mg/1 00 g dry wt.) are
recorded i A. lividus (Fig. 5).

Amino acids investigation: The data obtained from the
amine acids investigations are shown in Table 7.
Fifteen ammo acids are detected in each of the studied
species, namely: aspartic, threonine, sermne, glutamic,
proline, glycine, alanine, wvaline, leucine, isoleucine,
phenylalanine, tyrosine, histidine, lysine and arginine,
m addition to cystine which is detected only in
A, graecizans.

DISCUSSION

Amaranthuis 18 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 chosen 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 plants are
mainly ruderal habitats including orchards, cultivated
lands and canal banks, which predominate m the
agricultural areas of the Nile Delta region. According to
the map of the world distribution of the arid regions
(UNESCO, 1977), mthe Nile Delta, summer is warm with an
average temperature ranges between 20 and 30°C, while
winter is mild with an average temperature ranges between
10 and 20°C. Most of rainfall occurs during winter.

The weed vegetation 1s classified by cluster analysis
mto four groups, each group comprises a number of
stands which are similar in their vegetation and
characterized by dominant and/or codominant species as
well as by a number of mdicator and/or preferential
species. The recogmzed groups are: Group A s
codominated by Amaranthus graecizans and Portulaca
oleracea, group B is codominated by Amaranthus lividus
and Cynodon dactylon, group C 1s codominated by
Alternanthera sessilis and Echinochloa crus-galli and

species,
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group D is codominated by Aster squamatus, Conyza
bonariensis and Paspalwn 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 might be
similar to those described by El-Fahar (1989), El-Ashri
(1996) and Omar (2006). The ordination of the sampled
stands by DCA indicated that, group A (dmaranthus
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 (dster squamatus, Conyza bonariensis and Paspalum
distichunz). This may be due to the distinct similarities of
the floristic composition n these vegetation groups. The
application of CCA biplot between the vegetation groups
and soil variables indicated that, fine fraction (clay),
bicarbonate, porosity and sodium ions are the most
effective soil variables controlling the distribution and
richness of the weed vegetation m the study area,
followed by coarse fraction (sand), salinity (EC), water-
holding capacity and soil reaction (pH). These findings
are mn accordance with those of Mashaly and Awad (2003)
and Omar (2006).

With regard to seed germination, it is denoted that,
Amaranthus graecizans is more salt tolerant than the
other two species, also 4. viridis 13 more sensitive for
salimty than 4. lividus. The seed germmation 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
seeds had the capacity to germinate between wide ranges
of temperature. This may explain why these species prefer
to flourish at early and mid-summer. The percentage of
seed germmation of the studied species increased with
rise of water spray or humidity level.

Dealing with the phytochemical investigation, it is
notable that the leaves of the studied species are usually
higher mn their chemical constituents than the stems and
roots. The highest value of total protein content was
observed in A. viridis, that of total lipid in 4. lividus and
that of total carbohydrates i 4. gracezans. It may be
concluded from the results of the preliminary
phytochemical screening that Amaranthus plants may be
used as sources of potentially useful products. and that
they deserve further mvestigation to explore the nature of
these products. The results of amino acids investigation
provide evidence that the genus Amaranthus being rich
in proteins with essential amino acids like lysine which is
considered as a good candidate for food supply both as
gram crop and as vegetable. In tlis comnection,
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Amarantin as storage protein of Amaranthus was isolated
by Romero et al. (1996). Sena et al. (1998) reported that,
A. viridis being an excellent source of protemn. The
phytochemical results in the present study, seemed to be
comparable with those obtained by Raja ez 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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