
Egypt. J. Exp. Biol. (Bot.), 16(2): 191 – 201(2020)                       © The Egyptian Society of Experimental Biology 
DOI: 10.5455/egyjebb.20201027122700                                                               AARU Impact Factor: 1.3 

ISSN: 1687-7497         Online ISSN: 2090 - 0503             https://www.ejmanager.com/my/ejeb 

       

 

 R E S E A R C H  A R T I C L E
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Efficacy of plant extracts of two species of Chenopodiaceae on the   
germination and seedling growth of beans (Phaseolus vulgaris ) 

ABSTRACT: 

This study was conducted to examine the 
allelopathic potential of aqueous extracts 
(A.E.) of two wild plants Bassia muricata(B. 
muricata) and Chenopodium mural  (Ch. Mural) 
at Different concentration (1, 5, 10, 15,20, 
and 25% w/v) in addition to  0% (tap water) as 
control  ,on seed germination, seedling growth 
and chlorophyll  ,protein and sugar content of 
Phaseolus vulgaris  .L. (Kidney bean). Gas 
chromatography mass spectrum (GC.MS) 
analysis revealed the presence of 33 
bioactive compounds for Ch. mural extracts 
and 31 compounds for B. muricate and this 
analysis showed the presence of many 
compounds as fatty acid, aliphatic 
hydrocarbon, polyphenol and sterols.  The 
obtained results indicated that shoot aqueous 
extract (S.A.E) of B. muricata  and Ch. mural 
at (1% to 15%); (1% and 5%), respectively as 
seed soaking for 24 hours stimulated 
germination percentage and support all tested 
morphological and physiological  parameter  of 
the Phaseolus vulgaris  plants, while the  
reduction was observed at (20 and 25% w/v) 
in B. muricata  and the completely inhibition of 
Ch. Mural extract was started from 10% as 
compared with the untreated control plant.  
The stimulating effect for both wild plants may 
be related to the presence of the polyphenolic 
compounds and steroidal hormones according 
to the concentration. The phytotoxic activity 
(completely inhibition) of Ch. mural  could be 
related to the presence of coumarin and its 
derivatives (3-(3,4-dimethoxyphenyl)-7-
methyl-4-phenylcoumarin).  
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INTRODUCTION: 

Allelopathy is a multifactorial 
phenomenon that be influenced by the 
concentration of allelochemicals. It has both 
inhibitory and stimulatory effects depending 
on the concentration of allelochemicals 
present in the extract. Many publ ications in 
the allelopathy field focused on the growth 
inhibitory action of allelochemicals, while 
neglecting their stimulatory effects. However, 
the stimulation of plant growth by residues or 
extracts of other plants is also proved (Saleh, 
2013; Madany and Khalil, 2017; Khalil et al., 
2020). The common bean (Phaseolus vulgaris  
L.) is one of the most important legume crops 
grown in all continents of the world because 
of its high protein, fibre, and complex 
carbohydrate content (Broughton et al.,  2003). 
They have also useful effects on human 
health, being very low in sodium, rich in 
thiamine, zinc, copper, iron, magnesium 
potassium, and phosphorus, calcium and are 
cholesterol free (Iqbal et al., 2006). 
Chenopodiaceae (Amaranthaceae) is a large 
family including 174 genera and 2100-2500 
species distributed all over the world with 
high nutritional and medicinal values 
(Adedapo et al., 2011). The genus 
Chenopodium consists of 200 species (Boulos 
et al.,  1983). This genus has great importance 
due to their wide variety of medicinal 
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properties, such as an anthelmintic, 
stomachic, antispasmodic and migraine 
(Vasishita, 1989). Ch. murale (nettle-leaved 
goosefoot; family Chenopodiaceae) is an 
annual problematic weed found extensively in 
the arable lands (Holm et al.,  1979). A native 
of Europe, the weed has founded in many 
parts of the world including Egypt (Shaltout 
and El-Ghareeb, 1992). Ch. murale  is an 
annual erect plant with large dispersal rates, 
due to large number of seeds produced by a 
plant that can reach up to 24,000 seeds/plant 
(Guertin, 2003). Field observations reveal that 
Ch. murale  competes with crops and causes 
reduction in crop qualities and yields 
(Anonymous, 1992). Batish et al. (2007) 
showed that root exudates and residues of 
Ch. murale  significantly affect the wheat 
growth by providing the soil rhizosphere with 
phenolic allelochemicals. Báthory et al. (1982) 
observed that the Chenopodium species were 
contain sterols and steroidal oestrogens l ike 
substances. B. muricata is a chenopod 
common herb in sandy soils and at the 
margins of desert roads. It is recorded in Iran, 
Palestine, Arabia and North Africa (Shaker et 
al., 2013) in Egyptian deserts (Tackholm, 
1974).  Genus B. muricata  belonging to family 
Chenopodiaceae with high nutritional and 
medicinal values. For instance, in folk 
medicine B. muricata  is used as remedy for 
rheumatic and renal diseases and possess 
different degrees of anti -inflammatory, 
analgesic, antipyretic, as well as 
antispasmodic effects. Its ether and benzene 
extracts showed antimicrobial activity (Al-
Yahya et al., 1990). B.muricata  was found to 
contain triterpenoidal saponins and acetyl 
flavonoid glycosides (Kamel et al., 2001).   

MATERIAL AND METHODS: 

Plant materials: 

A seed of Beans (Phaseolus vulgaris) 
was kindly obtained from the Department of 
Vegetables, Agriculture Research Centre, 
Giza; Egypt. Wild plants B. muricata and Ch. 
mural were collected from the Al -fayom, 
Egypt. only shoot system of the two wild 
plants were collected and then dried in oven 
dried at 50°C after 10 days for constant 
weight and grinded to fine powder in a mixer 
and finally stored unti l used. 

Preparation of extract:  

The shoot extract was prepared by 
soaking 100 gram of plant powder in 100 ml 
distil led water for 24 hours at room 
temperature and that considered as 100% 
shoot extract (w/v).   

Pot experiment:   

We prepared different concentration of 
aqueous shoot extract (1,5,10,15,20 and 25% 
w/v) for two wild plants (A.E) to study the 
effect of different concentrations of two wild 

plants aqueous treatments on the growth of 
Beans (Phaseolus vulgaris) aiming to choose 
the proper rates of these treatments. This 
experiment was carried out in Botany 
Department Faculty of Science, Benha 
University. The seeds of Beans (Phaseolus 
vulgaris) surface sterilized with 1% of sodium 
hypo-chloride for 5 min and washed thoroughly 
with sterilized distilled water and then soaking 
in different concentration of two wild plants 
(A.E). Beans seed where divided into 7 groups 
for each plant each group has 5 replicates (9 
seeds), first group was soaked in distilled 
water 24 hours (sever as control) while the 
remaining groups were pre-soaked for 24 
hours (1, 5, 10, 15, 20, and 25%w/v) A.E of 
two wild plants.  Nine seeds of each treatment 
were sown in each plastic pots filled with 
sandy: clay (1: 2; w/w). Seeds irrigated with 
tap water when needed  to maintain an optimal 
soil  moisture regime (water holding capacity) 
throughout the experiment. After 15 days at 
the seedling stage, seven pots of each group 
were taken then the bean plants were harvest 
and their roots where washed thoroughly with 
water to remove adhering soil particles. Some 
growth parameters were taken. These include, 
germination rate, lengths of main root, stem as 
well as the number of leaves per plants, leaf 
area were recorded and the seedling vigour 
was determined as the following formula of 
Varadarajan and Prakasa Rao (2002) as shown 
below: 

Vigour index (VI) = Percent germination of 
seed × (Root length + Shoot length).  

The plants were separated into roots, 
stems then the fresh weight was measured. 
Samples were dried in oven at 70°C till  weight 
constant to determine the dry weight. While 
fresh leaves were kept in refrigerator for 
biochemical analysis. 

Physiological parameters : 

Estimation of photosynthetic pigment   

Chlorophyll a, chlorophyll b and 
carotenoids were determined using 
spectrophotometric method recommended by  
Metzner et al. (1965) The method of Arnon 
(1949) was used in chlorophyll extraction and 
the concentration of the pigment fractions 
were calculated as μg/ ml using the following 
equations: 

Chlorophyll (a) = 10.3 x O.D 633 – 0.918 x OD 
644 = μg/ml. 

Chlorophyll (b) = 19.7 x O.D 644 – 3.87 x OD 
633 = μg/ml. 

Carotenoids = 4.2E452.5- (0. 0264chl.a + 
0.4260chl. b= μg/ml 

The fractions were calculated as μg/g 
dry weight of the differently tested plant 
waves. 

Estimation of Soluble sugars:   

Total soluble sugars were analysed 
according to the method adopted by Eltayeb 
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et al. (2007). In disti lled water a known weight 
(0.5 g) of fresh powdered tissues  was boiled 
for 1 h in a water bath, and then centrifuged 
to obtain the extract. The total soluble sugars 
were determined using Nelson’s reagent 
(Clark and Switzer, 1977).  

Estimation of total protein: 

The method of Bradford (1976)  was 
used for estimation the proteins. Absorbance 
was recorded photometrically at 595 nm 
(Beckman 640 D, USA). Calibration curve was 
plotted by using bovine albumin to calculate 
percentage protein content in the samples   

GC-mass: 

Aglient 6890 gas chromatograph 
supplied with an Agilent mass spectrometric 
detector, with a direct capillary interface and 
fused silica capillary column PAS-5ms (30m 
x 0.32 mm x 0.25 µl film thickness). Samples 
were injected under the following conditions. 
Helium was used as carrier gas at 
approximately 1.0ml/min., pulsed split less 
mode. The solvent delay was 3 min and the 
injection size was 1.0 µl. The mass 
spectrometric detector was operated in 
electron impact ionization mode with an 
ionizing energy of 70 e.v (electron voltage)., 
scanning from m/z 50 to 500, the ion source 
temperature was 230°C.  The electron 
multiplier voltage (EM voltage) was 
maintained 1650 v above auto tune. The 
instrument was manually tuned using 

perfluorotributylamine amine (PFTBA). The 
GC temperature program was started at 60°C 
(2 min) then elevated to 300°C at rate 
5°C/min the injector temperature was set at 
280°C respectively. Wiley and Wiley Nist 
mass spectral data base were used in the 
identification of the separated peaks. The 
previous analyses were done at the central 
pesticide’s laboratory. 

Statistical analysis: 

The experiment was set up in a 
completely randomized design. The mean 
values of growth parameters were calculated 
from five replicates and all other mean values 
in the study were calculated from three 
replicates. All data were analysed statistically 
by one-way ANOVA using the Statistical 
Package for Social Science (SPSS) program. 
The bars in all figures represent standard 
deviations of the replicates from the means.   

RESULTS AND DISCUSSION: 

Morphological parameter:   

Growth criteria values (rate of 
germination, shoot length, area of leaves, 
plant number of leaves, plant shoot fresh and 
dry weight and vigour index) of beans 
(Phaseolus vulgaris ) seedlings in response to 
different concentrations (1, 5, 10, 15, 20, and 
25% w/v) of B. muricata  and Ch. mural  A.E. 
(Figs1-3).

 

Fig .1. Effect of different concentrations of Bassia muricata (B) and Chenopodium mural (Ch) shoot extract upon Precent of 
germination, vigour index and shoot length. 
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Fig. 2. Effect of different concentrations of Bassia muricata (B) and Chenopodium mural (Ch) shoot extract upon Root 
length, Number (N0.) of leaves and leaf area. 

 

Fig. 3. Effect of different concentrations of Bassia muricata (B) and Chenopodium mural (Ch) shoot extract upon shoot and 
root fresh weight (FW) and dry weight (DW) 

The results showed that the seed 
germination, shoot length, area of leaves/ 
plant, number of leaves/plant, and vigour 
index of the tested Phaseolus vulgaris  plants 
were stimulated with B. muricata   and Ch. 
mural A.E. concentrations from (1% to 15%); 
(1% and 5%) respectively. The positive effect 
value for B. muricata  and Ch. mural A.E. was 
recorded at (15%) and (1%) respectively. But 
the reduction value was observed at (20 and 

25%w/v) in B. muricata and the completely 
inhibition of Ch. Mural extract on beans seeds 
was started from 10% as compared with the 
untreated control plant. This confirms the 
findings of several studies as Al -Watban and 
Salama (2012) who reported that A.E. of 
aerial parts of Artemisia monosperma  (1.0 
and 2.0%, w/v) have stimulated the 
germination percentage of common bean 
seeds, (Parimelazhagan and Francis, 1999) 
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showed that the leaf extract of Clerodendrum 
viscosum  caused an increase in germination 
rates and an enhancement in seedling 
development of rice seeds.  

Bashir et al. (2003) established that the 
germination of tomato seeds enhanced by 20 - 
80%. By using M. oleifera leaf extracts. 
Muhammad (2015) reported that moringa leaf 
extract at 5% encouraged cowpea rate 
germination and final germinat ion percentage 
followed by Moringa leaf extract (MLE) at 
concentration of 2%. While Signaboubo et al. 
(2015) reported that seed treated with higher 
concentrations of the ethanolic extracts had 
lower germination percentage and vigour 
index than those treated with lower 
concentrations. Higher concentrations of the 
extracts could be phytotoxic to the seeds 
(Khali l et al., 2020). The higher concentration 
of allelochemical had negative impact on the 
rate of seed germination as well as plumule 
length and seedling dry weight (Benyas et al., 
2010). Soltanipour et al. (2006) found that the 
aqueous extracts of Thymus kotschyanus  had 
a considerable inhibitory effect on germination 
of Bromus tomentellus  and Trifolium repens. 
Also, Oueslati (2003) and Siddiqui et al. 
(2009) they observed that the degree of 
inhibition increased with increasing 
allelochemical concentrations. In addition, 
Muhammad (2015) clear that the high level of 
moringa leaf extract MLE (6%) has inhibitor 
effect on the previous parameters as 
compared to 2% and 4% levels. 

Physiological parameters: 

In higher plants the photosynthesis is 
one of the most crucial indicators of 
physiological activities Therefore, impairing 

the plant’s photosynthetic capacity could 
affect its carbon fixation and carbohydrate 
status. In our study the photosynthetic 
pigment levels of bean seedlings were 
noticeably enhanced by the different 
treatments of B. muricata  (1% to 15% w/v) 
and Ch. Mural  (1% and 5%) extract but for the 
highest rate of B. muricata extract (20% and 
25% w/v) caused a reduction in their pigment 
levels (Fig. 4). The maximum values of Chl a, 
Chl b and carotenoids in bean seedlings were 
about 20.05, 8.60, and 15.84 mg/100, 
respectively, by using the 10% (w/v) of B. 
muricate extract and 1.63, 0.63, and 0.70  
mg/100 by using the 1% (w/v) of Ch. Mural 
while minimum value  of Chl a, Chl b and 
carotenoids in bean seedlings were about 
1.37, 0.69 and 0.72 mg/100, respectively, by 
using the 25% (w/v) of B. muricate extract and 
0.63, 0.29, and 0.27  mg/100 by using the 5% 
(w/v) of Ch. Mural  relative to their  
corresponding bean untreated seedlings.  
These results are in l ine with Madany and 
Khali l (2017), the different levels of fenugreek 
seed extract improve the levels of chlorophyll 
a and b, as well as carotenoids in the 
seedlings of both faba bean and maize except 
for the highest rate (1.5 %; w/v). On the other 
hand, Tanveer et al. (2008) and Khali l et al. 
(2020) reported that the decrease in 
chlorophyll synthesis is a common response 
of plants to allelochemicals, and this migh t be 
a subsequent response of plant to these 
chemicals beside cellular damage. And the 
upcoming negative effects of these processes 
would be retarding of photosynthesis and poor 
plant growth. 

 

Fig. 4. Effect of different concentrations of Bassia muricata (B) and Chenopodium mural (Ch) shoot extract upon 
chlorophyll (chl) a, b, Carotenoids and total pigments.  
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In the present study the effects of A.E. 
of B. muricata and Ch. Mural  plants on total 
soluble sugar content and soluble proteins of 
Phaseolus vulgaris plants are given in figure 
5. The difference in the content of soluble 
sugars and soluble proteins in bean seedlings 
is clear under the different concentrations of 
B. muricata  and Ch. Mural  extract on bean 
seedlings showed a continual increase in 
soluble sugars and soluble protein levels that 
reached to the maximum value at 10% w/v for 
B. muricate and 1% w/v  Ch. Mural extract 

when compared with those of non-treated 
plants. Madany and Khalil (2017) found that 
the treatment with fenugreek seed extract (0, 
0.25, 0.50% (w/v)  enhanced the accumulation 
of soluble sugars and protein in both faba 
bean and maize seedlings and reached the 
maximum value at 0.50% fenugreek 
concentration while, the highest level of 
fenugreek extract [1.0 or 1.50% (w/v)] reduce 
the content of soluble sugars and soluble 
proteins in both faba bean and maize 
seedlings. 

 

Fig. 5. Effect of different concentrations of Bassia muricata (B) and Chenopodium mural (Ch) Total protein and Soluble 
sugar 

GC-mass analysis: 

GC-MS analysis of A.E. of Ch. mural  
and B. muricata plants revealed qualitative 
and quantitative variations in its 

phytochemical compounds. sixty -four 
compounds were identified and quantified 
and their data were represented in figure 6 
and table 1. 
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Fig. (6) The qualitative and quantitative analysis of fatty acids in B. muricata and Ch. mural shoot extract using GC-mass.   

Table .1. The qualitative and quantitative analysis of active compounds in B. muricata and Ch. mural shoot extract using GC-
mass. 

Active compound B.muricata Ch.mural Area 

Phenol 
-Isovitexin 
-3,5,3,5-tetra-tert-butyldiphenoquinone. 
-3,2,4,5-tetramethoxyflavone. 
-3-hydroxy-2,4,5-trimethoxyflavone. 
-4,7-dimethoxy-8-methylisoflavone. 
-3-(3,4-dimethoxyphenyl)-7-methyl-4-phenylcoumarin. 
-6,7,3,4-tetramethoxyisoflavone. 
-3-hydroxy-3,4,5-trimethoxyflavone. 
-3,5,3,5-tetra-tert-butyldiphenoquinone. 
-3-(3,4-dimethoxyphenyl)-4-methylcoumarin. 
-6,7,3,4-tetramethoxyflavone. 
-Gardenin. 

 
+(1.48) 
+ 
+ 
+ 
- 
- 
 
- 
- 
- 
- 
- 
- 

 
+(0.6) 
- 
- 
- 
+ 
+ 
 
+ 
+ 
+ 
+ 
+ 
+ 

 
 
0.69 
0.42 
0.94 
0.4 
1.03 
 
0.49 
0.54 
2.65 
0.49 
5.18 
8.05 

Aliphatic Hydrocarbon 
-Heptacosane,1-chloro. 
-Heptacosane. 
-1-hexacosene. 
-Heneicosane. 
-Pentacosane. 
-Heptadecane,9-octyl-. 

 
+ 
+ 
+ 
+ 
+(0.39) 
- 

 
- 
- 
- 
- 
+(11.9) 
+ 

 
4.63 
31.34 
0.41 
5.63 
 
7.89. 

Alkane 
9-octadecene,1,1-(1,2-ethanediylbis{oxy})bis-,(z,z) 
9-octadecene , 1-(2-{octadecyloxy}ethoxy). 
Octadecane,3-ethyl-5-(2-ethylbutyl). 
Tetratetracontane 
Octadecane,3-ethyl-5-(2-ethylbutyl ). 
17-pentatriacontene. 

 
+ 
+ 
+ 
+ 
- 
- 

 
- 
- 
- 
- 
+ 
+ 

 
0.79 
0.33 
0.59 
10.78 
0.95 
0.5 

Steriods 
Ouabagenin 
Prednisone 
β –sitosterol 

 
+ 
- 
- 

 
- 
+ 
+ 

 
1.64 
0.36 
1.12 

Terpene 
1,4-benzenedicarboxylic acid,bis(4-butylphenyl)ester. 
Phytanic, acid 

 
- 
- 

 
+ 
+ 

 
0.58 
3.56 

Vitamins 
Acitretin 

 
- 

 
+ 

 
0.48 
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Phytochemicals are compounds such as 
fatty acid, aliphatic hydrocarbon, terpene, 
alkane, steroid, polyphenol and vitamin.  
There is a variety in percentage and number 
of secondary metabolites in the crude 
aqueous extract for both wild plants. The 
chromatographic analysis of Ch. mural  
showed the presence of many compounds 
such as 14 fatty acid (36.27%), 2 aliphatic 
hydrocarbon (35.97%), 9 phenolic compound 
(19.43%), 3 alkane (1.45%), 2 terpene (4.14), 
1 vitamin A (0.48%)  and 2 steroids (1.48%) 
.While in  B. muricate analysis 17 fatty acid 
(52.87%), 5 aliphatic hydrocarbon (26.22%), 
4 phenol (3.53%), 1 steroid (1.64%),  and 4 
alkane (12.49%) . 

The chromatographic of two A.E. for 
Ch. mural  and B. muricata  showed the major 
constituents were fatty acid, aliphatic 
hydrocarbon and phenols compounds. The 
present study shows that the A.E. of two 
studied wild plant have both stimulatory and 
inhibitory effect on Phaseolus vulgaris 
seedling and this depend on the 
concentration of wild plant extract. 
stimulatory effect happens at low 
concentration (1 to 15% w/v) of B. muricata 
and (1% and 5%) of Ch. mural, while the 
reduction was observed at (20 and 25% w/v) 
in B. muricata  and the complete inhibition of 
Ch. Mural was started from 10%.  The 
stimulating effect for both wild plants may be  
related to the presence of the polyphenolic 
compounds and steroidal hormones. In 
addition, the phenolic compounds in two 
extract of wild plants were able to promote or 
inhibit plant growth according to the 
concentration. These results are in 
agreement with the result observed by 
Keskitalo (2003) who reported that phenolic 
acids have been identified as allelopathic 
agents, which includes both positive and 
negative effects. Baziramakenga et al. (1997) 
found that the stimulation of protein synthesis 
and activation of antioxidant enzymes with 
the application of phenolic acids at low 
doses. The low concentrations of acetone 
fraction of Ch. mural  (10, 50, and 100 ppm) 
and vanil lic acid (0.1, 0.5, and 1.0 ppm) 
stimulated the germination and growth of the 
tested tomato, while higher concentrations 
had slight inhibitory effects (Momtaz and 
Hamada, 2010). Also, Reigosa et al. (1999) 
who reported the inhibitory effects of several 
phenolic compounds (ferulic, gall ic, p -
coumaric, p-hydroxybenzoic, vanil lic acids 
and p-vanil lin) on the germination and 
seedling growth of different weeds, whereas 
lower concentrations were of stimulatory 
effects. Polyphenols are secondary 
metabolites vital for the growth and 
development of plants and their reproduction. 
Similarly, they help to control growth in 
diameter, pigmentation, and defence against 
various pathogens (Asensi et al., 2011). 

Sterols plays an essential role in plant growth 
and development. In our study the stimulatory 
effect of Ch. mural  at (1% and 5%) attributed 
to the present of plant sterols hormone (β –
sitosterol). This supports the findings of 
Yokota and Takahashi (1985) that plant 
steroids showed strong growth-promoting 
effects in several plant species.  Yasmeen et 
al. (2013) and Rehman et al.  (2014) found 
that moringa leaf extract which contain plant 
hormones, causing enhancing in seed 
germination. Plant hormones such as 
stigmasterol (StS) plays an essential role in 
plant growth and development which occurs 
mostly in free or conjugated form and it is 
synthesized from β-sitosterol (Hashem et al., 
2011). sitosterol and stigmasterol play a 
regulatory function in plant development (He 
et al.,  2003). Application of stigmasterol 
enhanced the overall growth of Zea mays 
plants and improved the values of growth 
criteria of shoots and roots  (Abdel-Wahed et 
al., 2001). The application of stigmasterol 
enhanced the photosynthetic efficiency and 
enzyme activity in beans (Kalinich et al., 
1985). In addition, Abdel-Wahed (2001) found 
that the contents of the photosynthetic 
pigments chl a, chl b, and carotene were 
increased in maize as sitosterol concentration 
increased. In our study the phytotoxic activity 
of Ch. mural  could be related to the presence 
of coumarin and its derivatives (3-(3,4-
dimethoxyphenyl)-7-methyl-4-
phenylcoumarin). These results added 
support to the results obtained by (Rizk 1986; 
Rizk et al., 1986) who presented that  the 
Chenopodium species contained alkaloids 
and coumarins. The ethyl acetate fraction of 
the crude extract of  Ch. murale  also 
displayed maximum inhibition (100%) of  L. 
aequinoctialis at highest concentration (1000 
μg ml -1) (Bashir, 2003). On the other hand, 
lowest concentration tested (10 μg ml -1) it 
promoted the growth of  Lemna 
acquinoctialis  by 26.66%. Chuah et al. (2013) 
showed a significant inhibition of germination, 
seedling growth and root /shoot growth of 
lettuce plant due to the phytotoxic of 
coumarins (7-prenyloxy coumarin, auraptene; 
<100 μg mL-1 concentrations).  Coumarin is 
the main compound responsible for root 
growth inhibition as well as changes in 
histology and morphology of roots. Abenavoli 
et al . (2008) found that maize seedlings grew 
in a hydroponic culture for 6 days, and then 
added coumarin (at concentrations of 0, 25, 
100, and 400 μM) to the nutrient solution, it 
led to inhibited root length and this reduction 
depending on root type. In addition, 
Imperatorin is a furanocoumarin and it is 
phytochemical caused significant inhibition on 
the growth of radicle and seedlings 
germination of Amaranthus hypochondriacus , 
Echinochloa crus-galli , Lactuca sativa  and 
Lycopersicum Esculentum  (Mata et al., 1998). 
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Besides, coumarin derivatives obtained from 
Stauranthus perforatus  caused significant 
inhibition for radicle growth of A. 
hypochondriacus  and E. crus-galli  (Anaya et 
al., 2005). It was observed that, in lettuce 
plant, seed germination, shoot and root 
growth, were completely inhibited at 
concentration of auraptene and 7-prenyloxy 
coumarin higher than 100 µg m L–1 (Razavi et 
al., 2010). On the other hand, aviprin, a - oxy 
prenylated furanocoumarin showed toxic 
effect on lettuce and completely suppressed 
the seed germination at 500 µg m L –1 (Razavi 
et al., 2009). Shettel and Balke (1983)  
showed that umbelliferon significantly 
reduced the growth of some herbs l ike 
prosomillet, pigweed and velvetleaf. In our 
study the reduction in Phaseolus vulgaris 
seedling growth under high extract 
concentration of B. muricate. This reduction 
may be due to high concentration of 
allelochemical (phenolics) that result in 
hormonal growth imbalances, reduction of 
photosynthetic activities, lowering mineral 
and water uptake. These results are similar to 
that obtained by El-Khatib et al. (2004), 
where high concentration of extract 
containing phenolics and alkaloids might 
have lowered absorption of minerals and 
water and their translocation from roots to 
other plant parts with reduced 
photosynthesis. Allelochemicals have badly 
effects on the plants and they cause a biotic 
stress called allelopathic stress. Weir et al. 
(2004) and Singh et al. (2009) showed that, 
the crop productivity, vegetation pattern and 
growth were adversely influenced under the 
allelopathic stress condition. Many 

researches had previously reported that 
allelochemicals cause alternation in various 
cellular processes in plants viz. (Barkosky et 
al., 2000), stomatal closure (Barkosky and 
Einhellig, 2003), water balance in plants 
(Galindo et al., 1999) membrane permeabil ity 
and respiration (Abrahim et al.,  2000). 

Conclusion: 

As a general from this study, the 
allelopathic effects of  S.A.E.( shoot aqueous 
extract) of two wild plants B.muricata and Ch. 
mural  at different concentration stimulated 
germination percentage and support tested 
morphological and physiological  parameter  of 
the Phaseolus vulgaris  plants at (1% to 15% 
w/v) for B. muricata  and (1% and 5% w/v ) for 
Ch. mural  , while the   reduction was 
observed at (20 and 25% w/v) in B. muricata 
and the completely inhibition started from 
10%  for  Ch. Mural extract . We can conclude 
that A.E. of two studied plant have both 
stimulatory and inhibitory effect and this 
depend on the concentration of extract, so the 
lower concentration from two studied plant 
can use as growth regulators and high 
concentration can use as eco-friendly” bio-
herbicides for weed control.  
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 على إنبات ونمو بادرات الفاصوليا Chenopodiaceaeفعالية المستخلصات النباتية لجنسين من عائلة 

 هبة سامي عيسوي،  ريهام محمد مصطفي

 قسم النبات والميكروبيولوجي، كلية العلوم، جامعه بنها، مصر  

٪( على التوالي حفزت  5و  ٪1٪(؛ )15إلى    ٪1مورال بتركيز )
جم ودعمت  الإنبات  المورفولوجية  نسبة  المتغيرات  يع 

لوحظ  بينما  الفاصوليا.  لنبات  الدراسة  محل  والفسيولوجية 
٪ وزن 25و  20الانخفاض في القياسات محل الدراسة عند ) 

للكينوبوديوم مورال    / التام  والتثبيط  للباسيا موريكاتا  حجم( 

تركيز من  ظهوره  بدأ  الغير  10الذي    بالنبات  بالمقارنة   ٪
ا يكون  وقد  البرية  معالج  النباتات  من  لكل  المحفز  لتأثير 

الستيرويدية  والهرمونات  البوليفينول  مركبات  بوجود  مرتبطاً 
لنبات   السام  النشاط  احتمالية  ويرجع  للتركيز.  وفقًا 

الكامل(   )التثبيط  مورال  الكومارين    إلىالكينوبوديوم  وجود 
)  علىومشتقاته   مركب  المثال  ثنائي  -3،4)  -3سبيل 

في -4-ميثيل-7-ميثوكسيفينيل   الموجود  كومارين(  فينيل 
 مستخلص نبات الكينوبوديم مورال.

 
 

الأليلوباثية  الإمكانية  لفحص  الدراسة  هذه  أجريت 
موريكاتا  باسيا  بريين  لنبتين  المائية  للمستخلصات 

( مختلفة  بتركيزات  مورال  ، 20،  15،  10،  5،  1وكينوبوديوم 
ور( كعينة غير  ٪ )ماء الصنب0٪ وزن / حجم( بالإضافة إلى  25

والكلوروفيل  البادرات  ونمو  البذور  إنبات  على  معاملة، 

تحليل   كشف  الفاصوليا.  لنبات  والسكر  البروتين  ومحتوى 
( للغاز  اللوني  الكتلي  وجود  GC.MSالطيف  عن  مركباً    33( 

مركباً للباسيا موريكاتا وهذا    31حيوياً للكينوبوديوم مورال و  
ا من  العديد  وجود  أظهر  الأحماض  التحليل  مثل  لمركبات 

والبوليفينول  الأليفاتية  والهيدروكربونات  الدهنية 
نقع   أن  إلى  المتحصل عليها  النتائج  وأشارت  والستيرودات. 

لمدة   الفاصوليا  المائي    24بذور  المستخلص  في  ساعة 
 للمجموع الخضري لكل من الباسيا موريكاتا والكينوبوديوم 
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