-l
ECOPERSIA
>

2013, 1 (1), 53-62

Investigation and Compare the Allelopathic Effects for Different
Tissues of Peganum harmala in Different Amounts on the Bromus
tectorum Germination and Growth Characteristics

Asghar Farajollahil*, Ali Taviliz, Bahram Gholine;j ad3, Javad Darini'
and Hossein Pouzesh®

! Former MSc. Student, Faculty of Natural Resources, Tehran University, Karaj, Iran.

? Associate Professor, Faculty of Natural Resources, Tehran University, Karaj, Iran.

3 Assistant professor, Faculty of Natural Resources, Kurdistan University, Sanandaj, Iran.
* Young Researchers Club, Islamic Azad University, Yasooj Branch, Yasooj, Iran.

Received: 15 February 2011 / Accepted: 15 October 2011 / Published Online: 8 October 2012

ABSTRACT This research was carried out to investigate allelopathic effect of Peganum harmala on
seed germination of Bromus tectorum. Aboveground and underground tissues of Peganum harmala
in addition to its seeds were collected from Bijar rangelands. Collected materials of root, leaves,
stem, seeds and a complex of mentioned parts were dried and powder. The research was performed at
the greenhouse condition. The treatments included 1, 3, 6, 9 and 12 weight percentage of above
mentioned powders. Also a control treatment was used, too. A completely randomized design (CRD)
was applied for 4 weeks. Germination seeds were counted and recorded daily. Germination
properties included: germination percentage, mean germination time, germination speed, inhibitory
percentage. At the end of study period, radicle and stem length were measured. Data were analyzed
by ANOVA. The results revealed that allelopathic effect of P. harmala resulted in negative effects on
germination properties of Bromus tectorum. The high concentration of P. harmala has strong
Allelochemicals inhibitory effects on germination and initial growth characteristics of B. tectorum. It
was found that the materials obtained from different tissues of P. harmala had different levels of
inhibition on germination properties of B. fectorum, so that seeds were the most inhibitor tissues. The
lowest germination percentage and seedling growth resulted from 12g powder of seeds.
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1 INTRODUCTION

Allelopathy is a phenomenon of direct or indirect,
beneficial or adverse effects of a plant on its own
or another plant via release of chemicals into the
environment. It affects plant distribution,
community formation, intercrops evolution and
biodiversity conservation and is now arousing
further international interest (Zhang et al., 2004)

and mentioned phenomenon is toxic organic
compounds produced by one plant that
released into the environment (Friedman, 1995).
Plants produce numerous chemical compounds
during growth season. These compounds become
free in terms of leaching gas from shoots, root
discharges, or by decomposing of plants remaining
at the environment (Roa, 2000). Inhibitory effects
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of Justicia anselliana (Nees) on Vigna unguiculata
(L.) was tested by T. Anderson Kpoviessi et al.,
2006. They found that all isolated compounds
obtained from Justicia anselliana showed an
inhibitory effect on the three parameters measured
on Vigna unguiculata germination (rate of
germination, shoot length, and fresh weight).
Harmal (Peganum harmala) is a plant of the family
Zygophyllaceae, native of the eastern
Mediterranean region. It is a perennial plant which
can grow to about 0.8 m high (Parsons and
Cuthberston, 1992) but normally it is about 0.3 m
high. The roots of the plant can reach a depth of up
to 6.1 m. The round seed capsules measure about
1-1.5 cm in diameter. Smoke from the seeds kills
algae, bacteria, intestinal parasites and molds. P.
harmala is used as an analgesic and anti-
inflammatory agent (Monsefi et al., 2004).
According to characteristics of P. harmala
medicinal plants, low intake by livestock and
especially not to be used by animal in summer and
Harmal inhibitory effect on plant species and very
few studies is done regarding to effects of
P.harmala allelopathic in Iran. Bromus tectorum is
an annual grass, usually germinating in the autumn,
overwintering as a seedling, then flowering in the
spring or early summer. It is an abundant seed
producer, with a potential in excess of 300 seeds
per plant; seed production per plant is dependent on
plant density. Seeds can withstand high soil
temperatures. This study was done to investigate
the effects of different tissues of P. harmala in
different amounts on the B. fecforum germination
and seedling growth characteristics. It is suggested
that little plant individuals could be grown around
P.harmala due to its chemical effects of
compounds (allelochemicals) on other plants.
Based on this idea, the current research was
conducted to test the allelopathic effects of
P.harmala on Bromus tectorum, which is valuable
species of Bijar protected region rangelands.
Understanding allelopathic relationships between
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plants helps managers correctly plan their
vegetative projects for the restoration or
rehabilitation of disturbed and poor environments
when selecting different species that are to be
planted together.

2 MATERIALS AND METHODS

The tissues of P. harmala and seeds of B. tectorum
were collected from Bijar protected region at the
end of growing period and seeding time
respectively. The allelopathic effect of different
tissues of P. harmala as an herbal plant on the
germination characteristics of B. tectorum were
evaluated in a completely randomized factorial
experiment with three replications. CRD statistical
method was used because the effect of replication
was not significant and was considered the effect of
treatment only. The plant tissues were obtained in
four parts includes root, stem, leaf, and capsule. In
addition, another experiment was performed to
study the effect of composition of all parts
altogether with equal ratio. The plant tissues were
dried naturally out of reach sunshine and grinded.
The experiments were performed in isolated and
controlled conditions and there were 6 treatments
O, 1, 3, 6, 9, and 12g plant powder from
P.harmala) with 3 replications in each treatment.
Mentioned six treatments were considered for each
plant organ. Plant powder of P.harmala organs
were mixed with the soil inside the pots and then
the seeds of B.tectorum were cultivated into pots
and the number of 15 seeds was used in each pot in
the uniformity form. Therefore, 78 pots were used.
The experiment was lasted for four weeks and the
number of germinated saplings was registered
every day. Data collecting performed during 4
weeks because of after 4 week, measured
characteristic not have any change and germination
properties of B.tectorum after this time was fixed.
The plants were pulled out, cleaned, stems and
roots were separated, and the length of each plant
was measured at the end of experiment.
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Table 1 Physicochemical properties of soil in spots.

Factor Sand Clay Silt pH EC Lime Organic  Nitrogen Phosphor  Potassiu
(percent) (percent) (percent) (ds/m) (percent)  matter  (percent) (mgkg'l) m (ppm)
(percent)
Value 28 38 34 75 022 14.04 1.67 0.14 16 362

Rate of germination was estimated using
modified Timpson’s index of germination
velocity (Khan and Ungar, 1984). Mean
Germination Time (MGT) was calculated to
assess the rate of germination (Ellis and
Roberts, 1981).

D.N
MGT = z— 1)
n

Where N is the number of seeds which in D
day grow, n is the total number of seeds grown
and D is the number of days from the date of
germination and the germination rate index was
obtained by reversing MGT at the end of this
period, final germination percentage was
recorded. Inhibitory percentage (IP) was
calculated by this formula:

IP= 100- (FG percentage in harmal (P.harmala)
tissues powder / FG percentage in control (without
harmal (P.harmala) *100) 2)

Where FG is final germination percentage.
After collecting data, Experimental data was
analyzed by SAS 9.2 program. The difference
between the means was compared using
Duncan’s multiple range tests at level of 5%
probability.

3 RESULTS

3.1 Germination percentage

The germination percentage was decreased
from 96.6% to 48.6% for control at 12 g weight
although the effect of different tissues of P.
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harmala on germination percentage was
different significantly (P<0.01) (Table 2). The
maximum and minimum of germination
percentage was related to stem and capsule
respectively (Table 3) whereas there was a
significant interaction effect of weight
percentage and organ powder. The germination
of B. tectorum was decreased significantly due
to increasing of tissues weight of P.harmala as
it has shown in Table 4. Table 5 represents that
while the highest germination percentage was
observed in control (without B. tectorum) as
96.6 percent, the lowest was for 12g (26.6 %).

3.2 Mean germination time

Mean germination time for B. tectorum seed
was significantly different (P<0.01) at various
weight of P. harmala (Table 2). There was not
a significant effect for interaction of weight
percentage (amount of powder according to
gram) and tissues powder of P.harmala (Table
2). In comparison of various tissues of herbal
plant, the lowest mean germination time was
seen for stem as 17.782 days while the highest
was seen for capsule as 21.780 days (Table 3).
As Table 3 indicates, the lowest mean
germination time was for control and the
highest belongs to 12g powder. The highest and
lowest mean germination time was observed for
12g capsule (23.666 days) and for control
13.574 days respectively (Table 5).
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Table 2 Variance effect analysis of P. harmala organs powder on measured characteristics of B. tectorum.

Mean of squares

Inhibitory length of lengthof  Germination Mean Germination
. DF  Source of Changes

percentage root (cm) stem(cm)  rate germination  percentage

Time(d)
3542.105** 398.094** 506.738** 0.0008** 30.620%* 0.330%** 4 Organ powder (p)
4594.212*%* 1200.320** 1300.624** 0.006** 100.763**  (0.429%* 5  Weight percentage (w)
264.840** 52.647ns 63.385ns  0.0007ns 1.670ns 0.024** 70 PW
80.662 102.058 116.670 0.000009 0.987 0.007 58 Error

* ** and ns refer to 0.1%, 0.5% and no significant, respectively.

Table 3 comparison of germination various parameters of B. tectorum under effect various treatments of P.
harmala Organs.

Inhibitory length of length of stem Germination =~ Mean germination Germination Tissue of
percentage root (cm) (cm) rate Time(d) percentage Peganum
harmala
36.54° 3.66" 4.7 0.053" 18.732" 61.33° root
17.92% 4.113*  4.766" 0.056" 17.782°¢ 79.33% stem
26.20° 4 4.473° 0.055" 18.246" 71.33* leaf
59.99¢ 2.7° 3.226° 0.046° 21.780° 38.67¢ capsule
48.27° 3.4% 4.013" 0.052° 19.216° 50° mixture

(a, b, ¢c and d): The Means with same letters in each column does not have significant difference according to
Duncan multiple range tests at level of 5%.

Table 4 comparison of germination various parameters of B. tectorum under effect various Weight percentages
(Powder weight (gr)) of P. harmala.

Inhibitory length of  length of stem Germination Mean Germination Powder

percentage  root (cm) (cm) rate germination percentage weight(g)
Time(d)

3.441° 5.166° 6.066° 0.073* 13.574° 96.6 0

24.82° 4.506™ 5.093% 0.057° 17.603° 72.6° 1

35.85"™ 3.913% 4.546" 0.055° 18.107° 62b° 3

35.85™ 3.613™ 4166 0.053% 19.004™ 62b° 6

42.75% 3.073% 3.913™ 0.050 20.105%¢ 55.3% 9

49.65° 2.766" 3.46° 0.048° 20.947¢ 48.6° 12

(a, b, c and d): The Means with same letters in each column does not have significant difference according to
Duncan multiple range tests at level of 5%.

3.3 Germination rate 12g (Table 4). In addition, the highest and lowest

Various weight values (g) of P.harmala have a speed of germination was for stem and capsule

significant effect on germination speed of powder respectively (Table 2). Table 5 shows that

B.tectorum, moreover, the highest speed of the maximum germination rate was for control

germination was for control and the lowest for while the 12g capsule powder had the lowest
(0.073 in contrast 0.042).
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3.4 The length of root and stem

There was no significant effect of interaction
between weight values and organs powders on
length of stem and root properties (Table 2). When
contrasting various tissues as shown in Table 3, the
longest and shortest mini stem and mini root was
affected by capsule powder (Table 3). With
increasing weight value of P.harmala from Og

(control) to 12g, the length of stem and root
decreased in B.tectorum. Therefore the lowest stem
and root length observed in 12g value of
P.harmala powder (Table 4). Table 5 represents
that the shortest length of stem and root was for
12g capsule powder, in another words, the most
powerful preventive effect resulted from 12 g
capsules.

Table 5 comparison of germination mutual parameters of B. tectorum under effect weight values for different
organs powder of P. harmala.

Inhibitory  length length of stem  Germination Mean Germination  Weight(g)  Tissue
percentage  of root (cm) rate germination percentage
(cm) Time(d)
3.441°  5.166° 6.066 0.073° 13.574* 96.6 0
6.89* 4.5" 5.3" 0.057° 17.370° 90* 1
31.02° 4.2% 4.8 0.055" 17.973> 66.6" 3
37.92b° 4 4.6" 0.054b% 18.436" 60b¢ 6 root
48.27 2.9° 4.5 0.051% 19.466 50 9
58.61¢ 2.7° 43" 0.049¢ 20.416" 40° 12
34417 5.166° 6.066" 0.073" 13.574° 96.6" 0
13.78%  4.733" 5.2° 0.063° 15.895° 83.3% 1
17.23% 4.2° 4.933* 0.058" 17.058" 80" 3
1723 410 4.8° 0.056° 17.632% 80% 6 stem
17.23*  3.833" 4.6" 0.053% 18.611% 80" 9
24.13° 3.7° 43" 0.053¢ 19.738° 73.3° 12
34417 5.166° 6.066" 0.073" 13.574° 96.6" 0
17.23%® 4.3 4.833" 0.060° 16.720° 80" 1
24.13°  4.133° 4.666" 0.058" 17.148° 73.3° 3
27.58" 4.1° 4.5 0.056b° 17.848b¢ 70 6 leaf
27.58" 3.866 43" 0.051° 19.680° 70° 9
34.47° 3.6° 4.066" 0.050° 19.833¢ 63.3° 12
3.441°  5.166° 6.066 0.073* 13.574* 96.6 0
44.82° 4.3° 4.933° 0.051° 19.588" 53.3° 1
58.61°  3.333° 3.733¢ 0.049b° 20.5 40° 3
5861°  2.566° 3.166° 0.045" 21.838™ 40° 6 capsule
65.51%  1.966° 2.466" 0.043% 23.333¢ 33.3% 9
72.41¢ 1.333f 1.833¢ 0.042¢ 23.666° 26.6° 12
3.441°  5.166° 6.066" 0.073" 13.574° 96.6" 0
34.47° 47" 5.2%® 0.054° 17.855° 63.3° 1
44.82° 3.7%¢ 4.6™ 0.056° 18.444% 53.3¢ 3 .
4827 33 3.966™ 0.052b¢ 19.266™ 50 6 mixture
55.16% 2.8 3.5% 0.051b° 19.433¢ 43% 9
58.61° 2.5¢ 2.8° 0.047° 21.083¢ 40° 12

(a, b, ¢c and d): The Means with same letters in each column does not have significant difference according to

Duncan multiple range tests at level of 5%.
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In comparison between effects of different
tissue of P.harmala on germination properties
of B.tectorum, the highest germination
percentage and speed germination observed in
stem powder treatment of P.harmala. More
length of stem and root of B.fectorum and the
lowest mean germination time with little
inhibitory effect observed in stem powder also.
Root and leaf powder of P.harmala have effects
similar to stem powder for more germination
properties. Whereas, the lowest percentage and
speed of germination, the shortest stem and
root, the longest time of germination, and the
most powerful preventive effect was for capsule
powder which may be resulted from strong
negative effect of capsule on germination
characteristics of B. tectorum (Table 2). While
powder weight increased from 0 to 12 gr, the
preventive effect also increased from 3.441% to
49.65% for control and 12g respectively (Table
4). In addition, the capsule and stem had the
highest (59.99%) and lowest (17.92%) effect
respectively as it has shown in Table 2. The
12g capsule powder had the highest preventive
effect (72.41%) among different treatments.

4 DISCUSSION AND CONCLUSION

In all treatments, the negative allelopathic effect
of P. harmala on germination characteristics of
B. tectorum was increased as the powder weight
was increased so that the 12g powder caused
the strongest negative effects. The most and
less important negative effect among different
organs was related to capsule and for stem
respectively, however, the second important
negative effect on the germination and growing
characteristics was came out by a mixture of all
plant organs. The root and leaf almost had the
same effects but the root effects were more
apparent than leaf. The results showed that the
materials of upper and underground parts of
plant especially capsule had a preventive effect
on germination characteristics of B. tectorum
seed. In the other words, B. tectorum has been
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sensitive to allelochemical material during
germination time thus, its germination and
growth suppressed. Several alkaloids that
function as monoamine oxidase inhibitors
(MAUOISs) are found in the seeds of P. harmala
(also known as Harmal or Syrian Rue),
including harmine, harmaline, and harmalol,
which are members of a group of substances
with a similar chemical structure collectively
known as harmala alkaloids. The harmala
alkaloids occur in P. harmala in concentrations
of roughly 3%, though tests have documented
anywhere from 2-7% or even higher as natural
sources tend to vary widely in chemical makeup
(Herraiz et al., 2010). One of the compounds
found in P. harmala, vasicine (peganine) has
been found to be safe and effective against
Leishmania donovani, a protozoan parasite that
can cause potentially "fatal visceral leishmaniasis.
Peganine hydrochloride dihydrate, besides being
safe, was found to induce apoptosis in both the
stages of L. donovani via loss of mitochondrial
transmembrane potential (Misra et al., 2008). The
other studies have been stated that essence and
extract of most herbal plants like P.harmala
affect the mitochondrial activity and fat

oxidation as they can use as biological
herbicides (Robles et al., 1999; Ehlers &
Thampson, 2004). P.harmala has more

harmalin, harmalol, and harmin allkalloids
which are poisonous and they may affect plant
seed germination negatively (Mikdad er al.,
1991; Berlin et al., 1993; Giampietro et al.,
2008; Kartal et al., 2003). The results of this
study stated that the powder acquired from
different parts of herbal plant affected mini
stem and mini root significantly. Also
represented that the strongest preventive effect
of plant growth was resulted from capsule.
Therefore, it can conclude that the different
organs of P.harmala have preventive
compositions for growth. In addition, the
amount or type of composition is different for
each plant organ (Tawaha er al., 2007
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Giampietro et al., 2008) and have various
preventive effects. In addition compounds, the
tissue of P.harmala contain some koilizoliens
such as vasizin and vasizinon which are
abundant in capsule (Mahmoudian et al., 2002;
Giampietro et al., 2008; Kartal et al., 2003).
These findings are consistent with those of
Kartal et al. (2003). The Harmala alkaloid
almost is found in capsule, seed, and root
respectively (Giampietro et al., 2008). The
length of stem and root of B.tectorum decreased
with the same ration that this result agreed with
the result of Omidi et al. (2005) and Naghdi
Badi et al. (2009). Low growth of roots and
stems of B.tectorum maybe derived from
decreasing of cellololytic division (Anaya,
1999). Allelochemichals reduce oxin values
(Tawaha et al., 2007). These compounds
decrease plant growth by preventing of
nutrients absorption or direct interference into
respiration or phosphorilation oxidative. At the
present study, while weight of P.harmala
powder increased, germination percentage and
germination speed decreased whereas mean
germination time besides inhibitory percentage
increased. These results agree with some
research findings (Naghdi Badi et al., 2009;
Tavili et al., 2009, Ghorbanali et al., 2008;
Adryan et al., 2000). It seems that allelopatic
activity which usually is seen as delaying or
germination preventing effect is resulted from
primitive effects of these materials on
metabolic process. The reactions and processes
like cellololytic division, hormone production,
resistance and penetrability of membrane,
photosynthesis, and respiration can be
introduced as effect goal for allelophatic
materials (Menges, 1988). In this study, the
12g capsule powder had the strongest
preventive  effect in the  germination
environment which caused more preventive
effect in mini stem and mini root. In the other
hand, as there was more negative osmotic
potential in the germination environment, the
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water absorption in B. tectorum seeds reduced
and due to this fact metabolic process such as
catabolism decreased that resulted in emerge
delaying of root and stem (Ghaderi et al., 2008;
Spollen et al., 1998). Considering to
pharmaceutical useful properties of P.harmala
and rangeland properties of B.tectorum, the
result of this study can be use in rangeland
management program.

S REFERENCE

Adrian, EM.J., Albert, J. M. and Felix, P.
Inhibitory effects of Artemisia herba —alba
on the germination gypsophyte
Helianthemum squamatum. Plant Ecol,,
2000; 148: 71-80.

Anaya, A.A. Allelopathy as a tool in the
management of biotic resources in agro
ecosystems. (CRPS), 1999; 18: 697-739.

Ehlers, B.K. and Thompson, J. Do co-occurring
plant species adapt to one another? The
response of Bromus erectus to the
presence of different Thymus vulgaris
chemotypes. Oecologia, 2004; 141: 511-
518.

Ellis, R.A. and Roberts, E.H. The quantification
of ageing and survival in orthodox seeds.
(SST), 1981; 9: 373-409.

Friedman J. Allelopathy, autotoxicity, and
germination. In: Kigel J, Galili G, eds.
Seed Development and Germination.
New York: Marcel Dekker. Inc, 1995;

599-628

Ghaderi, A., Aliasgharzad, N., Oustan, S. and
Olsson, P.A. Efficiency of three
Pseudomonas isolates in releasing
phosphate from an artificial variable-
charge mineral (iron III hydroxide). Soil
Environ., 2008; 27:71-76.

Ghorbanli, M.L., Bakhshi Khaniki, Gh.R. and
Shojaei, A.E. Examination of the effects



A. Farajollahi et al.

ECOPERSIA (2013) Vol. 1(1)

of Allelopathy of Artemisia sieberi
Besser Subsp.sieberi on seed germination
and Avena lodoviciana and Amaranthus
retroflexus seedlings growth. Pajouhesh
& Sazandegi, 2008; 79: 129-134.

Giampietro, F., Favretto, D., Flavio, Z,
Giorgio, F. and Santo, D.F. A case of b-
carboline alkaloid intoxication following
ingestion of Peganum harmala seed
extract. (FSI). 2008; 179: 37-43.

Herraiz, T., Gonzédlez, D., Ancin-Azpilicueta,
C., Aran, V.J and Guillén, H. Beta-
Carboline alkaloids in Peganum harmala
and inhibition of human monoamine
oxidase (MAO). Food Chem. Toxicol.,
2010; 48: 839-843.

Kartal, M., Altun, M.L. and Kurucu, S. HPLC
method for the analysis of harmol,
harmalol, harmine and harmaline in the
seeds of Peganum harmala L, J. of PBA.
2003; 31: 263-269.

Khan, M.A. and Ungar, I.LA. The effect of
salinity and temperature on germination
of polymorphic seeds and growth of
Atriplex triangularis wild. (AJB). 1984;

71: 481-489.
Kpoviessi, D.S., Gdaguid, F., Gbenou, J.D.,
Accrombessi, J.D., Haddad, M,

Moudachiou, M. and Quetin-leclerrco, J.
Allelopathic effects on cowpea (Vigna

unguiculata (L.) Walp) plant and
cytotoxic activities of sterols and
triterpene  isolated  from  Justicia

anselliana (NEES) T. Anders. J. Nat.
Subs., 2006; 1: 12-19

Mahmoudian., M., Jalilpour, H. and Salehian,
P. Toxicity of Peganum harmala:
Review and a Case Report. Iranian J. of
pharmacol. and Therapeutics. 2002; 11:
1-4.

60

Menges, R.M. Allelopathic effects of palmer

amaranth  (Amaranthus palmeri) on
seedling growth. Weed Science. 1988;
36: 325-328.

Mikdad, T., Ayoub, L. and Rashan, J.
Isoharmine, a B-carboline alkaloid from
Peganum harmala seeds. Phytochem.
1991; 30(3): 1046-1047.

P, Khaligp T. and Dixit, A.
Antileishmanial activity mediated by
apoptosis and structure-based target
study of peganine hydrochloride
dihydrate: an approach for rational drug
design. (JAC). 2008; 62: 998-1002.

Monsef, H.R., Ghobadi, A., Iranshahi, M. and
Abdollahi, M. Antinociceptive effects of
Peganum harmala L. alkaloid extract on
mouse formalin test. J. Pharm. Pharm.

Sci., 2004; 7(1): 65-9.

Naghdi Badi, H., Omidi, H., Shams, H., Kian,
Y., Dehghanie Meshkani, M.R. and Saife
Sahandi, M. Inhibitory effects of
Peganum harmala L. aqueous extract on
seed germination and growth of seedlings
Portulaca oleracea L. and Chenopodium
album L. (JMP). 2009; 33: 116-127. (In
Persian).

Omidi, H., Soroushzadeh Salehi, A.
Ghezeli, F.D. Rapeseed Germination As
Affected By Osmopriming Pretreatment.
(AST). 2005; 19 (2): 125-36.

Parsons, W.T. and Cuthbertson, E.G. Noxious
weeds of Australia. Melbourne. Inkata
Press. 1992.

Roa, V.S. Principles of Weed Science. Enfield,
NH: Science Publisher. 2000. Inc

Robles, C., Bonin, G. and Garzino, S.
Autotoxic and allelopathic potentials of
Cistus albidus L. Comptes Rendus de I’

Misra,

and



Investigation the Allelopathic Effects for Different Tissues of Peganum harmala _ ECOPERSIA (2013) Vol. 1(1)

Academie des Sciences Serie III-
Sciences de La vie. 1999; 322: 677-685.
Spollen, W.G., Saab, ILN. and Wu, Y.

Regulation of cell expansion in roots and
shoots at low water potentials. Plant
Physiol. 1998; 17: 35-51.

Tavili, A., Jannat Rostami, M. and Ebrahimi
Dorcheh, K.H. Inhibitory effects of
Artemisia  sieberi on  germination
properties of salsola rigida. Iranian
(JRDR). 2009; 16(3): 409-418. (In
Persian).

61

Tawaha, Kh, Alali, F., Gharaibeh, M.,
Mohammad, M. and El-Elimat, T.
Antioxidant activity and total phenolic
content of selected Jordanian plant
species, Food Chem. 2007; 104: 1372-

1378.

Zhang, K. M., Shi, L. and Li Zhen, Y. Fern
allelopathy and its impact on
biodiversity. Biodiversity Sci., 2004; 12:
466-471.



A. Farajollahi et al. ECOPERSIA (2013) Vol. 1(1)

yolie 4o (Peganum harmala L) siguw! Gilizeo g elss! (S olIT <l 1 dus Lo 9 ouwy g

Bromus tectorum oy g Sj4ilea s S59 59y » @l

[ \ Yo . Y #) .o
o33 e 5 (S0 gz colE A8 el ¢ sk e o Iz b jral

U‘)’-’“ ‘C; ‘U‘J.QJ olKisls ‘&5‘“‘]9 é)l.uo uSiiils ‘J.M:)‘ @.:Lm:)lf 4.4.}5.&]‘)».:‘6 -\
ol oS 5 o8l ¢ el olie oaSails lidils -¥
Ol i (s S olRails (s alie caSizils ¢ Lokl Y

U‘JJ‘ ‘C}M:Ll ‘Cs.wl; J}‘j LSOBL.:‘ Qbi olim)‘é ‘Q‘P u‘)i..._‘b5)) oLiwl.) 9..4(; *f

Bromus tectorum ,a 3&ls> 5 Peganum harmala 645 Glises slaplasl SbslUT 156 aslllas ol 55 s0uS
2 b Ol Jlods o @8ly Jloxn oads cblas ddlaie 5 LS 0,50 5dy 5 (2LS Sleplail 285 18 ) 9550
Ol Tme & yg0 as ooy Sid g oBiale;] a0 JWESH 51 e 2LS slediges plail .ol 6)5"6"-? Olws, S !
pll lalls Lyl s o Slislesl g (dipml Slakad 5l oS 5) balsee 5 JomaS o5y Bl i, Jolis a5 o
g b b ) e alS slaelail jog 5l aS VY 508 O s slano,s a5 06 jle B el (tolejl e o
i ol 3oL SIS b B 55 95516 50y 40 ¥ioe ¢y ialegl b 4585 LA )3 o sl e o5,
bogio 0)93 ( Siailsz Sae s ((Siaile o yd 9z (2B ST g g b el Wlig; Djge 4 eojals slaydy B)led
o2 lo g aly) Job Sliglejl 31 0 5 285 )13 w050 Glalejl oy90 Job jo (Silasl asye 5 Jjaile>
5 smaios 5S35 (903l b lajles (il daosls (g5, » il )ly 423285 plosl I ey cialesl L e el s
Bromus tectorum axzal3 o, g ,00 Gials> 5 ainl slaplail jo5 aS slo ylis bl .c8,5 1,8 anglae 550
8l als (5)lo cae seb 4 Ll jo azmalS wb) 5 Jiailex og Jlade SRl L a8 g5k 4 cuily ile 25U
JgaS plail 5 aisls (lis )5S0 ok azals 0l 5 (Siailsz » (Solite (S5l SIS el lie slaplal
osalie o SNV Jlade b JouoS jo5 50 azalS 0l 5 )d (Sialsz Ol (S 05 (S)Iosk 1 o yidn hilo

(Bromus tectorum) Swiy cile o 5jale> (Peganum harmala) siww « 5Ll : gods wlods

62



