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Abstract
This study was designed to investigate the effect of the water extract of harmal (Peganum
harmala) seeds on germination , seedling growth and Ca++ and K+ ions concentration of wheat
(Triticum aestivum) and barley (Hordeum vulgare). It showed that the aqueous extracts of P. harmala
seeds inhibition the germination, while the extracts increased the shoot length of T. aestivum and H.
vulgare but this extracts decreased the root length of test species and increased the dry weight of the
shoot, while decreased the weight of roots of the test species. The concentration 0.2% increased
significantly the concentration of the potassium(k+), while both concentrations (0.2%, 0.4%) cause
insignificantly Decreased in potassium and calicium concentration.
the inhibitory effect on seed germination, the length and dry weight of shoot and root of test
species were increased proportionally with increasing extract concentration. But the increase in shoot
length and the concentration of k++ ion in T. aestivum occure only in concentration 0.2% .
Kyewords:Peganum harmala,Triticum aestivum,Hordeam vulgare,Calcium,Potassium,germination,
growth.

ﺍﻟﺨﻼﺼﺔ
( ﻓﻲ ﻋﻤﻠﻴﺔ ﺍﻻﻨﺒﺎﺕ ﻭ ﺍﻟﻨﻤﻭ ﻭP.harmala) ﺼﻤﻤﺕ ﻫﺫﻩ ﺍﻟﺘﺠﺭﺒﺔ ﻟﻤﻌﺭﻓﺔ ﺘﺎﺜﻴﺭ ﺍﻟﻤﺴ ﺘﺨﻠﺹ ﺍﻟﻤﺎﺌﻲ ﻟﺒﺫﻭﺭ ﻨﺒﺎﺕ ﺍﻟﺤﺭﻤل

ﻜﺫﻟﻙ ﻤﻌﺭﻓﺔ ﺘﺎﺜﻴﺭ ﻫﺫﺍ ﺍﻟﻤﺴﺘﺨﻠﺹ ﻓﻲ ﺘﺭﻜﻴﺯ ﺍﻴﻭﻨﻲ ﺍﻟﺒﻭﺘﺎﺴﻴﻭﻡ ﻭ ﺍﻟﻜﺎﻟﺴﻴﻭﻡ ﻓﻲ ﻨﺒﺎﺘﻲ ﺍﻟﺤﻨﻁﺔ

 ﻭ ﻗﺩ ﺍﺠﺭﻴﺕ ﻫﺫﻩ ﺍﻟﺘﺠﺭﺒﺔ ﻓﻲ ﺍﻟﻤﺨﺘﺒﺭ ﺤﻴﺙ ﺯﺭﻋﺕ ﺒﺫﻭﺭ ﺍﻟﺤﻨﻁﺔ ﻭ ﺍﻟﺸﻌﻴﺭ ﺍﻟﻤﻌﻘﻤﺔ, (H. vulgare) ( ﻭ ﺍﻟﺸﻌﻴﺭT. aestivum)
 ﻭﻗﺩ ﺍﻅﻬﺭﺕ ﺍﻟﺘﺠﺎﺭﺏ ﻭﺠﻭﺩ ﺍﻨﺨﻔﺎﺽ ﻓﻲ ﺍﻟﻨﺴﺒﺔ ﺍﻟﻤﺌﻭﻴﺔ ﻟﻼﻨﺒﺎﺕ ﻟﻜﻼ ﻨﺒﺎﺘﻲ ﺍﻟﺘﺠﺭﺒﺔ ﻓﻲ ﺤﻴﻥ ﺴﺒﺏ ﺍﻟﺘﺭﻜﻴـﺯ, ﻓﻲ ﺍﻁﺒﺎﻕ ﺒﺘﺭﻱ

 ﻓﻘﺩ ﺴﺒﺏ ﺍﻨﺨﻔﺎﺽ ﻤﻌﻨـﻭﻱ0.4%  ﺍﻤﺎ ﺍﻟﺘﺭﻜﻴﺯ,  ﻤﻥ ﺍﻟﻤﺴﺘﺨﻠﺹ ﺯﻴﺎﺩﺓ ﻁﻭل ﺍﻟﻤﺠﻤﻭﻉ ﺍﻟﺨﻀﺭﻱ ﻟﻨﺒﺎﺘﻲ ﺍﻟﺤﻨﻁﺔ ﻭ ﺍﻟﺸﻌﻴﺭ0.2%
 ﻭﺍﻨﺨﻔﺽ ﻁﻭل ﺍﻟﻤﺠﻤﻭﻉ ﺍﻟﺠﺫﺭﻱ ﺒﺸﻜل ﻤﻌﻨﻭﻱ ﻟﻜﻼ ﻨﺒﺎﺘﻲ ﺍﻟﺘﺠﺭﺒﺔ ﻤﻘﺎﺭﻨﺔ ﺒﺎﻟﺴﻴﻁﺭﺓ ﻭ ﻫﺫﺍ, ﻟﻁﻭل ﺍﻟﻤﺠﻤﻭﻉ ﺍﻟﺨﻀﺭﻱ ﻟﻜﻼ ﺍﻟﻨﺒﺎﺘﻴﻥ
ﺍﻻﻨﺨﻔﺎﺽ ﻴﺯﺩﺍﺩ ﺒﺯﻴﺎﺩﺓ ﺘﺭﻜﻴﺯ ﺍﻟﻤﺴﺘﺨﻠﺹ ﻭ ﻗﺩ ﺍﻨﺨﻔﺽ ﺍﻟﻭﺯﻥ ﺍﻟﺠﺎﻑ ﻟﻠﻤﺠﻤﻭﻋﻴﻥ ﺍﻟﺨﻀﺭﻱ ﻭ ﺍﻟﺠﺫﺭﻱ ﻟﻨﺒﺎﺘﻲ ﺍﻟﺘﺠﺭﺒـﺔ ﻤﻘﺎﺭﻨـﺔ
( ﻓﻲ ﻨﺒﺎﺕ ﺍﻟﺤﻨﻁﺔk+)  ﻜﻤﺎ ﻭ ﺴﺒﺏ ﺍﻟﻤﺴﺘﺨﻠﺹ ﺯﻴﺎﺩﺓ ﻓﻲ ﺘﺭﻜﻴﺯ ﺍﻟﺒﻭﺘﺎﺴﻴﻭﻡ, ﺒﺎﻟﺴﻴﻁﺭﺓ ﺘﺤﺕ ﺘﺎﺜﻴﺭ ﺍﻟﻤﻌﺎﻤﻠﺔ ﺒﻜﻼ ﺘﺭﻜﻴﺯﻱ ﺍﻟﻤﺴﺘﺨﻠﺹ
. ( ﻓﻲ ﻨﺒﺎﺘﻲ ﺍﻟﺤﻨﻁﺔ ﻭ ﺍﻟﺸﻌﻴﺭ ﺒﺸﻜل ﻏﻴﺭ ﻤﻌﻨﻭﻱCa++) ﻓﻲ ﺤﻴﻥ ﺍﻨﺨﻔﺽ ﺍﻟﻜﺎﻟﺴﻴﻭﻡ

.  ﺍﻟﺒﻭﺘﺎﺴﻴﻭﻡ,  ﺍﻟﻜﺎﻟﺴﻴﻭﻡ, ﺍﻟﻨﻤﻭ,  ﺍﻻﻨﺒﺎﺕ, ﺍﻟﺸﻌﻴﺭ,  ﺍﻟﺤﻨﻁﺔ,  ﺍﻟﺤﺭﻤل: ﺍﻟﻜﻠﻤﺎﺕ ﺍﻟﻤﻔﺘﺎﺤﻴﺔ

Introduction :Peganum harmala commonly known as Syrian rue and Wild rue is flowering
plant and is widly distributed in the central Asia, It has also been introduced in
America and Australia.This plant is known as"Harmal"in North Africa.( Mahmoudian
et al ., 2002 ) P. harmala is an medicinal plants (Patel et al., 2012),and has been
speculated to posses allelopathic properties (Farajollahi et al.,2012).It is suggested
that P. harmala has an allelopathic effect on other plants, allelopathy refers to any
direct and indirect harmful or beneficial effect by one plant on another through the
production of chemical compounds that are released into the surrounding
environmental (Rice, 1984) .
The commonly known phytochemical compounds from P. harmala are alkaloids,
flavonoids and anthraquinones, amino acids and polysaccharides which isolated from
its seeds, leaves, flowers, stems and roots (Pitre and Srivastava, 1987; Sharaf et
2444
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al.,1997; Buhkari et al., 2008; Movafeghi et al., 2009). The pharmacologically active
compounds of P. harmala are several alkaloids, which are found especially in the
seeds and the roots . These include β- carbolines such as: harmine, harmcaline
(identical with harmidine), harmalol , harman and quinazoline derivatives: vasicine
and vasicinone.(Mahmoudian et al ,2002 ;Mosef et al., 2004 ; Pozzi et al.,2012
;Asgarpanah and Ramezanloo,2012). Still, determination of phytotoxic substances in
a certain plant is usually a necessary step to evaluate whether allelopathy exists, and
the dependence of allelopathic effect occurring upon release of certain compounds
into the environment (Gibson et al., 2011).
Farajollahi et al (2012), found that P. harmala extract inhibited the germination
and growth of Bromus tectorum , Khan et al(2011), found that a methanol extract of
P. harmala decreased seed germination of radish. Shao et al(2013) showed that
P. harmala possessed significant inhibitory effect on dicot plants which being more
sensitive than the monocot plants.
Potassium is a major osmotically active solute of plant cells(Mengel and Arncke,
1982). Leaf K+ is thought to facilitate reduced osmotic potential leading to turgor
maintenance of hydraulic conductivity gradients between leaves and soil water.
Calcium has many important structural and physiological roles in plants. It is
important in maintaining the stability of the cell walls, membranes and membrane
bound proteins due to its ability to bridgechemical residues among these structures
(Nayyar, 2003). Ca++ mediates several plant processes like cytoplasmic streaming,
thigmotropism, cell division, cell elongation, cell differentiation, cell polarity,
photomorphogenesis, plant defense, stress responses and stress protection (Nayyar,
2003) , so in our study we measured these minerals (k+ and Ca++) for there
importance.
The aim of this sudy were to investigate the effect of P. harmala which is grown
within the T. aestivum and H. vulgare field as aweed , by determination the
germination , seedling growth , and measuring the contents of calcium and potassium
of tested plants.It is suggested that little plant individuals. Could be grown around P.
harmala due to its chemicals effects of compounds (allelochemicals) on other plants.

Materials and methods :
Preparation of aqueos extract:Ten grams of pouder seeds of P. harmala soaked in 200 ml distilled water (100
0
C in conical flask) for 6 h at room temperature. After that put on horesontal shaker
for 30 min and left it to stand for 1 h, then filterated and the final volume was dryied
at 50 C0 in oven untle became pouder. When prepare the concentration by taking 0.2
gm and 0.4 gm of this pouder in two flasks (each separate from other), after that add
50 ml d.w. and complet the volume to 100 ml d.w.
.Treatments and experimental design:Fifteen healthy and steriliezed seeds in sodium hypochloride, for 5 min
(Martin,1990) of T. aestivum and H. vulgare were kept in steriliezed petri dishes on
filter paper and moistered with 10ml extracts. Each treatment had 3 replicates each
with 15 seeds. Control consisted of distilled water. The Petri-dishes were maintained
under laboratory conditions at 25 C0 temperature with diffused light during day.
Physiological parameters:After ten days, germinated was measured according to the low,(Fariman et
al.;2011).
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germination (%)

=

Number of germination seed

*

100

Number of viable seeds initiated
The length of shoot and root were measured by using rular(five randomize
samples from each replicate) , and then these shoot and root dried in oven at55c for
15 min (Abdullah et al.,2011) ,then weighted by using sensitive balance.
The concentration of potasium (k+) and calsium(Ca++) measured in dried leaves
by using flame photometer acording to Cresser and Parsons(1979).
Statistical analysis:The data obtained was subjected to three way analysis of variance complet
randomized block design (CRBD). And the mean values were separated at p<0.05
applying least significant difference test (LSD).

Results:Effect on germination:The extracts of both concentrations (0.2% , 0.4%) inhibited germination of
both test species (table 1) showed a significant effects at p<0.05 on germination , and
this inhibition increase with increase the concentration (at 0.2% and 0.4% the percente
of germination is 7.6% and 5.2% in sequence (in T. aestivum) in contrast with
control(9.2%) and in H. vulgare become 8.8% and 9.2% in sequence with extract
concentration ( the percent of germination in control is 9.2%) , there was insignificant
differse between the test species. And the comparison of the interaction between the
concentrations and test species was insignificant .
Effect on shoot and root growth:The extract at concentration 0.2% significantly increase the shoot length of T.
aestivum (8.9cm) in contrast with control (6.5cm), while H. vulgare showed
insignificant differse among the concentration 0.0% , 0.2% and 0.4% (8.3cm, 8.4cm,
8.3cm) in sequence, (table 2),and there was significant differse between the test plant
(6.6 cm in T. aestivum and 8.3 cm in H. vulgare), and there were asignificant increase
in shoot lengthat concentration 0.2% (8.6 cm) in contrast with c0ncentration 0.4%
wich significantly decrease the shoot length (6.4 cm) and control ( 7.4 cm.).
Tble-3- showed significant reduce in root length in both test species and this
reduce a length increase with increasing extract concentration (in T. aestivum root
length is 5.9, 1.4, 0.3 and in H. vulgare the root length is 5.6 , 3.7 , 2.8 in 0.0% , 0.2%
0.4% in sequence), and there was asignificant difference between the test plants (
T. aestivum 2.5 cm while in H. vulgare 4.0 cm ).
.
Effect on shoot and root dry weight:The extract at concentration 0.2% showed insignificant effect on dry weight of
shoot at p< 0.05 in T. aestivum (( 7.4 , in contrast with control ( 7.6 ,)) and showed a
significant decrease in shoot length of H. vulgare (6.5) in contrast with control (7.7) ,
while the concentration 0.4% showed a signoficant inhibitory effect (4.0 in T.
aestivum and 6.3 in H. vulgare) (table 4).
Table -5- showed asignificant increase in dry weight of root in concentration
0.2%(( 6.4 , 6.9 in T. aestivum and H. vulgare in sequence in contrast with control
(3.8 and 6.6 in sequence )) while it was founed asignificant decrease in dry weight of
root in concentration 0.4% (1.6 in T. aestivum and 5.5 in H. vulgare) .and there was a
a significant defference between test plants(T. aestivum 3.9mg while in H.vulgare
6.3mg)
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Effect on Ca++ and K+ ions concentration:Table -6- showed insignificant differse in the concentration of Ca++ at 0.2
concentration in T. aestivum( 3.5ppm) and H. vulgare (3.8ppm) in contrast with
control(3.5 , 3.9) in sequence , but in 0.4 the concentration of Ca+ showed a
significant decrease inT.aestivum (3.0ppm) and in H. vulgare (3.1ppm) in contrast
with control.
While the concentration of potassium(K+ ) (table 7) showed asignificant increase
at concentration 0.2% and 0.4% in T.eastivum (37.9ppm , 37.2ppm) in contrast with
control wich give 30.8ppm , but in H. vulgare showed insignificant
decrease in K++ oncentration (47.0 ppm , 45.5 ppm , 44.8 ppm) at all concentration.
Table 1. Effect of P. harmala extract on germination percent (%) of T. aestivum and H.
vulgare .
concentration

plant

T. aestivum
H. vulgare
mean

o.o%
(control)

0.2%

0.4%

mean

92
95
93.5

76
88
77.5

52
92
72.0

73.3
91.6
81.7

LSD(0.05)
Concentration =1.150
Plant =0.813
Entraction =0.813

Table 2. Effect of P. harmala extract on shoot length (cm) of T.aestivum and H. vulgare .
concentration
plant

T. aestivum
H. vulgare
mean

o.o%
(control)
6.5
8.3
7.4

0.2%

0.4%

mean

8.9
8.4
8.6

4.5
8.3
6.4

6.6
8.3
8.18

LSD(0.05)
Concentration =0.880
Plant =0.508
Entraction =0.508

Table 3. Effect of P. harmala extract on root length (cm) of T.aestivum and H. vulgare
concentration
plant

o.o%
(control)

0.2%

0.4%

mean

T. aestivum
H. vulgare
mean

5.9
5.6
5.7

1.4
3.7
2.5

0.3
2.8
1.5

2.5
4.0
3.24

LSD(0.05)
Concentration =0.501
Plant =0.354
Entraction =0.354
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Table 4. Effect of P. harmala extract on dry weight of shoot (mg) of T.aestivum and H.
vulgare .
concentration
plant

T. aestivum
H. vulgare
mean

o.o%
(control)
7.6
7.8
7.7

0.2%
7.4
6.5
6.9

0.4%

mean

4.0
6.3
5.15

6.3
6.8
6.58

LSD(0.05)
Concentration =0.706
Plant =0.499
Entraction =0.499

Table 5. Effect of P. harmala extract on dry weight of root (mg) of T.aestivum and H. vulgare
concentration
plant

T. aestivum
H. vulgare
mean

o.o%
(control)
3.8
6.6
5.2

0.2%

0.4%

mean

6.4
6.9
6.6

1.6
5.5
3.5

3.9
6.3
5.1

LSD(0.05)
Concentration =1.114
Plant =0.643
Entraction =0.643

Table 6. Effect of P. harmala extract on potasium concentration (ppm) of T.aestivum and H.
vulgare .
concentration
plant

T. aestivum
H. vulgare
mean

o.o%
(control)
30.8
47.0
38.9

0.2%

0.4%

mean

37.9
45.5
41.7

37.2
44.8
41

35.3
45.7
40.5

LSD(0.05)
Concentration =0.298
Plant =0.727
Entraction =0.727

Table 7. Effect of P. harmala extract on calcium concentration (ppm) of T.aestivum and H.
vulgare
concentration
plant

o.o% (control)

0.2%

0.4%

mean

T. aestivum
H. vulgare
mean

3.51
3.9
3.7

3.5
3.8
3.6

3.0
3.1
3.0

3.3
3.6
3.4

LSD(0.05
Concentration =0.298
Plant =0.211
Entraction =0.211

Discussion :Aqueous extract significantly reduced the germination and this reduced
inarease with the increasing extract concentration (table 1). This reduce in
germination may be due to the chemicals which found in P. harmala like alkaloids ,
glycosides , and tannins(Buhkari et al., 2008; Movafeghi et al., 2009). When
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susceptible plants are exposed to allelochemicals, germination, growth and
development may be affected (Xuan et al., 2004). Allelopathic compounds may
decrease cell turgor (El-Khawas and Shehala, 2005), mitosis division, DNA
replication (Roshchina, 2001)and finally decreasing cell growth. Our reselts finding
agree with resulting of Farajollahi et al(2012) who found that the allelopathic effect of
P. harmala extract resulted in negative effect on germination properties of Bromus
tecorum.
Furthermore the comparison of extract concentrations gave a significant
inhibitory effect with the increase of extract concentrations. The present findings
corroborate the earlier results reported by Farajollahi et al (2012) who found that in
all treatments, the negative allelopathic effect of P. harmala on germination
characteristics of B. tectorum was increased as the pouder weight of P. harmala was
increased .
Table 2 showed increase in shoot length for both test species at 2%
concentration,our results agree with resulting of El hassan et al (2013) who found an
increase in shoot length of Cucumis melo when treated by P.harmala seed extract,
Shao et al (2013) found that P. harmala possessed significant growth inhibitory effect
on dicot plants ( lettuce and amaranth) more than monocot plants( wheat and
ryegrass). P. harmala extract contain alkaloids , flavonoids , glycosides (Sharaf et
al.,1997; Buhkari et al., 2008; Movafeghi et al., 2009) and this compounds have
allelopathic effects which are effect on cell division and cell elongation by reduse
auxin values (Tawaha et al., 2007) these compounds decrease plant growth by
preventing of nutrients absorption or direct interference into respiration or
phosphorelation oxidative.
Root length was more affected compared to length of shoot (table-3-) , and the
decrease in root length increase with increasing the concentration of extract , this
results agree with resulting of Shao et al (2013) who found that increase in P.
harmala extract concentration cause increase the inhibition of root length of dicot and
monocot plants, Farajollahi et al (2012) found that the root length of Bromus tectorum
increase with increasing weight value of P. harmala. this study agree with the study
of Assaeed & Al-Doss, (1996) which found that the extract of R. stricta (which also
contain alkaloids) cause less effect on shoot length compared to root length at initial
growth of seedling of Achillia fragrantission , Farsetia aegyptia , Lasiurus scidicus.
The reduce in the dry weight in shoot and root of both test species belong to
the allelopathic effect of P. harmala extracts which inhibiting the growth of test
species except in concentration 0.2% which showed increase the dry weight of roots
of both test species , that may be occure because of the chemicals that found in the
extract which decrease the cell elongation but increase the concentration of materials
in the cells or increase of mitotic index , Mutawakil ( 2012) found that the aqueous
extract of R. stricta ((which also contain alkaloids(Al- Yahya et al, 1990)) increase of
mitotic in root tip of Vicia faba.
Our resulting about increase of potassium concentration at 0.2% in T.
aestivum and decrease of calcium agree with resulting of Majid et al (2007) who
found an increase in potassium concentration and decrease in calsium concentration
in T. aestivum when trasfered to drout stress. Asghari et al(2001) suggested that
higher ratio of K+/Ca++ in response to drought stress in two lines demonstrated the
tolerance of wheat cultivars against stress.
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Conclusion:This study conducted that:1- P.harmala extract inhibited germination of T. aestivum and H. vulgare, while T.
aestivum more sensitive than H. vulgare.
2- The inhibition in growth parameters increased with increasing in concentration of
extract.
3- there was increasing in K+ content of 0.2% and 0.4% concentration in T. aestivum.
This may indicate the ability of this plant to accumulate K+ in its tissue.
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