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Introduction

Abstract: Two pot experiments were performed in the wire greenhouse of
the National Research Centre, Dokki, Giza, Egypt during two successive
winter seasons of 2020/2021 and 2021/2022 to study the allelopathic
efficiency of Anethum graveolens seed powder (AGSP) in comparison to
the herbicidal effect of glyphosate treatment (0.375 ml/I) in controlling the
parasitic weed broomrape infected faba bean as well as their effect on
growth and yield of the crop. Treatments were applied by incorporating
different AGSP concentrations (5, 10, 15, 20, 25, 30, 35 and 40 g/kg soil)
into the soil. Broomrape seeds were obtained from the Weed Control
Section, Ministry of Agriculture, Giza, Egypt. All pots, except healthy
control, were infected with broomrape seeds (0.2 g/pot) at 5 cm depth from
the soil surface. All AGSP concentrations used and herbicide treatment
decreased all broomrape parameters i.e. number, fresh and dry weight of
tubercles/pot at 90 days after sowing (DAS) and at harvest as well as
tubercles length at harvest only. The best treatments for controlling
broomrape were recorded with 40 and 35 g/kg soil AGSP concentrations
compared to the herbicide glyphosate treatment at harvest. AGSP
treatments at 35 and 30 g/kg soil concentrations achieved the maximum
significant increases, exceeding their corresponding healthy control and
glyphosate treatment. Therefore, the allelopathic effect of AGSP due to the
presence of allelochemicals, mainly phenolic compounds and flavonoid
contents, could play an essential role as a natural selective bioherbicide in
controlling parasitic weed broomrape infesting faba bean plant and
increasing the plant growth and yield.

Keywords: Allelopathy, Anethum graveolens, Vicia faba, Orobanche crenata,
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Faba bean is an important food and feed legume
because of its high nutritional value of the seeds.
It is considered one of the most major legumes
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in Egypt and also one of the strategic crops due
to its income to the farmers, soil fertility and
human nutrition as a good source of vegetable
protein and industry purposes. Increasing faba
bean production and improving yield quality are
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the senior targets to meet the demand of the
increasing population, since it constitutes a large
part of the people’s diet (Zeidan, 2002).

Broomrape is a parasitic weed that is
restricted to the Mediterranean region, Southern
Europe, and the Middle East and is a dangerous
pest in grain and forage legumes such as faba
bean, lentil, pea and common vetch (Rubiales et
al., 2009b; Kandil et al., 2015). Sever yield
losses of legume crops due to broomrape depend
on the severity of infestation sowing date, crop
sensitivity and different prevailing
environmental factors (El-Desoki et al., 2003;
Messiha et al., 2004; Rubiales et al., 2009a;
Kandil et al., 2015). Control of the parasitic
weed broomrape has been proven to be very
difficult in field crops due to its underground
location, close association with the host plant
roots, and complex mechanisms of seed
dispersal, germination and longevity (Linke and
Saxena, 1991). Therefore, several strategies to
control parasitic weeds have been developed,
including cultural practices and biological and
chemical controls (Rubiales et al., 2009a;
Fernandez-Aparicio et al., 2011).

Due to various problems of using chemical
herbicides, such as weed resistance, herbicide
residues, environmental pollution and adverse
effects on human and animal health (Macias et
al., 2003; Singh et al., 2003), using natural or
synthetic allelopathic materials has been started
as a way to control weeds. Weed management
with allelopathic plant materials can be achieved
by different methods, such as water extracts and
surface mulch, incorporated in the soil as cover
crops in crop rotation (Reigosa et al., 2001;
Singh et al., 2003). Among these allelopathic
plants, medicinal and aromatic plants have been
increasingly explored for their potential use as
allelopathically active plants (Dikic, 2005a;
Dhima et al., 2009).

Dill (Anethum graveolens) is an annual
aromatic herb belonging to the family
Apiaceae  that originated from the
Mediterranean and West Asia and is widely
cultivated in Pakistan, India, Afghanistan,
Middle East, Russia, lIran, Egypt, Africa,
China, USA, Canada, Bulgaria, Turkey and

362

Uzbekistan (Chadha,1995). Different parts of
the dill plant showed several biological
activities such as antimicrobial,
antihyperlipidemic, antihypercholesterolemic,
antibacterial, antispasmolic and antioxidant
(Yazdanpanparast and Alavi, 2001; Delaquis
et al.,, 2002; Singh et al., 2005; Nair and
Chanda, 2007; Al-Ma' adhedi, 2012). It is also
used as a spice for flavoring of various foods
such as salads, sauces, soups and seafood
(Stupski et al., 2005). The phytochemical
analysis of the dill plant revealed the presence
of alkaloids, terpenoids, flavonoids, saponins,
glucosides, tannins and phenolic compounds
(Dahiya and Purkayastha, 2012; Ahmed et al.,
2021).

The aim of this study was to determine the
allelopathic potentiality of Anethum graveolens
seed powder as one of the Apiaceae family in
controlling the parasitic weed broomrape
infesting faba bean as well as its effect on the
growth and yield of the plant. It is worthy to
mention that few medicinal plants have been
examined for their biological or herbicidal
activity. Many researchers are now showing
interest in medicinal plants for searching new
natural plant products (Valcheva and Popov,
2013; Ahmed et al., 2020)

Materials and Methods

Two pot experiments were carried out during
two successive winter seasons of 2020/2021,
and 2021/2022 at the wire greenhouse of the
National Research Centre, Dokki, Giza, Egypt.
Faba bean Vicia faba L. seeds (cultivar Wadi 1)
and dill Anethum graveolens seeds were
obtained from the Agricultural Research Centre,
Giza, while the broomrape Orobanche crenata
seeds were obtained from the Weed Control
Section, Ministry of Agric., Giza, Egypt. Clean
seeds of dill were ground to a fine powder and
immediately incorporated to the soil surface
before sowing at the rate of 0, 5, 10, 15, 20, 25,
30, 35 and 40 g/kg soil. The experiment
consisted of 11 treatments as follows:

1- Faba bean alone (healthy control)

2- Faba bean + broomrape (infected control)
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3- Faba bean + broomrape + Glyphosate at
0.375ml/liter

4- Faba bean + broomrape + A. graveolens at 5
g/kg soil

5- Faba bean + broomrape + A. graveolens at 10
g/kg soil

6- Faba bean + broomrape + A. graveolens at 15
o/kg soil

7- Faba bean + broomrape + A. graveolens at2 0
g/kg soil

8- Faba bean + broomrape + A. graveolens at 25
o/kg soil

9- Faba bean + broomrape + A. graveolens at30
g/kg soil

10- Faba bean + broomrape + A. graveolens at
35 g/kg soil

11- Faba bean + broomrape + A. graveolens | at
40 g/kg soil

All pots, except healthy control, were
infected with broomrape seeds (0.2 g/pot) at
5cm  depth from the soil surface. The
experiment also includes herbicidal treatment
with glyphosate (Isopropyl amine salt of N-
phosphonomethyl glycine) for comparison with
the allelopathic effect of AGSP treatments.
Glyphosate was sprayed at the rate of 0.375
ml/liter twice times. The first spray was applied
before the faba bean flowering stage (60 DAS),
while the second spray was applied 14 days
after the first one. Faba bean seeds (8 seeds/pot)
were sown on November 13 and 16 in the first
and second seasons, respectively, 3 cm deep in
pots with 30cm diameter (0.07 m?) filled with 5
kg clay and sandy soil (2: 1). Two weeks later,
the faba bean plants were thinned to 4
plants/pot. Each treatment consists of nine
replicates (A total of 99 pots). All treatments
were distributed in a completely randomized
design. Three replicates were collected from
each treatment at 60 and 90 days after sowing
(DAS) and at harvest. During soil preparation,
a single super phosphate was applied (15.5%
P,Os) at the rate of 200 kg/fed for all
experimental treatments, and ammonium
nitrate (33.5% N) at a rate of 150 kg/fed was
divided into two equal parts and applied 35 and
50 DAS. During the growth stages, plants were
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watered weekly. All treatments were kept under
wire greenhouse settings, and cultural practices
for growing faba bean plants were followed.

Characters studied

Weed growth parameters

In each season, three replicates were collected
from each treatment at 90 days after sowing
(DAS) and at harvest 120 (DAS). The numbers,
as well as fresh and dry weight of broomrape
tubercles/pot (g) were recorded at the two
growth stages, while broomrape tubercle length
(cm) was recorded at harvest only.

Crop growth

In both seasons, samples of faba bean plants
were collected from each treatment at 60 and 90
DAS to determine the shoot height (cm), root
length (cm), leaf number /plant, branch
number/plant as well as fresh and dry weight of

plant (g).

Yield and yield components
At harvest, samples of faba bean plants were
taken from each treatment to determine the
number of pods/pot, pod length (cm), pods
biomass/ pot (g), seed number /pod, weight of
seeds/ 10 pods (g) and 100 seeds weight (g).
Anethum graveolens seeds were ground into
fine powder. Total phenol and total flavonoid
contents were determined in seed powder
according to Srisawat et al. (2010). The analysis
proved the detection of total phenols (11.18
mg/g dry weight) and total flavonoids (4.11
mg/g dry weight) in A. graveolens seed powder.

Statistical analysis

All data were statistically analyzed according to
Snedecor and Cochran (1980) and the treatment
means were compared by using LSD at 5% level
of probability.

Results

Weed growth parameters

The results in Table 1 revealed that all applied
AGSP concentrations and herbicidal glyphosate
treatment significantly suppressed broomrape
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infestation and decreased the number, fresh and
dry weight of tubercles/pot (g) at the two growth
ages (90 DAS and at harvest) as well as the
tubercles length at harvest only comparing to their
corresponding infected control. The efficiency of
controlling broomrape infestation increased
significantly by increasing the applied AGSP
concentration. Maximum reduction in number,
fresh and dry weight of broomrape tubercles/pot
and their length (cm) at harvest were recorded
with the highest AGSP concentration (40 g/kg
soil), which reached respectively 84.65, 87.53,
87.36 and 75.00% as compared to their
corresponding infected control. It is evident from
the results in Table 1 that AGSP treatments at 35
and 40 g/kg soil concentrations achieved better
results in controlling broomrape-infected faba
bean plants than that recorded by the herbicide
glyphosate treatment., this treatment (glyphosate
treatment) caused a reduction in broomrape
tubercles parameters as number, fresh and dry
weight/pot (g) and their length (cm) at harvest
reached respectively 60.58, 70.62, 68.96 and
54.03% when compared to corresponding
infected control.

Faba bean growth

The results in (Table 2) illustrated that all faba bean
growth parameters were significantly increased
with all AGSP concentrations (5 to 40g/kg soil),
except the branches number /plant and dry weight
of plant (g) at the lowest concentration (5 g/kg soil)
at the first growth age (60DAS) as compared to the
corresponding infected control. The rate of plant
growth parameters increased by increasing the
AGSP concentration used, and the highest
significant increases in most plant growth
parameters were recorded with AGSP at 40 g/kg
soil concentration compared to the corresponding
healthy control and glyphosate treatment (Table 2).
While, at the second growth age (90 DAS), all faba
bean growth parameters represented in (Table 3),
showed significant increases with different AGSP
concentrations used (5 to 40 g/kg soil) as well as
herbicide glyphosate treatment, except the
branches number/plant at the lowest concentration
when compared to the corresponding infected
control. The highest significant increases in
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different growth parameters were recorded with
35¢/kg soil AGSP concentration compared to their
corresponding healthy control and herbicide
glyphosate treatment. It is worth mentioning that
treatments with 25, 30 and 35g/kg soil AGSP
concentrations not only alleviated the harmful
effect of broomrape infestation but also induced
high significant increases in all faba bean growth
parameters, except the branches number /plant
with 25 and 30 g/kg soil AGSP concentrations as
compared to their healthy control. Maximum
increases in the shoot height, root length, leaf
number /plant, and fresh and dry weight of plant
were recorded by 35 g/kg soil AGSP treatment
reached respectively 9.14, 20.2, 41.95, 44.94 and
43.15%, while, with 30 g/kg soil AGSP treatment
reached respectively to 5.16, 17.45, 27.05, 32.24
and 29.27% and also reached to 2.68, 7.02, 22.80,
2793 and 15.48% with 25 g/kg soil AGSP
treatments over than their corresponding healthy
control.  Moreover, the middle AGSP
concentration (20 g/kg  soil)  recorded
nonsignificant increases over their corresponding
healthy control in all growth parameters except the
fresh weight of the plant, which was significant
(Table 3).

Faba bean yield

The results of yield and yield components
parameters of faba bean plants were recorded in
Table 4, revealing that all above-mentioned yield
parameters in infected control were significantly
decreased respectively to 54.56, 43.48, 57.97,
45.95, 64.43 and 56.10% compared to their
corresponding healthy control. All applied AGSP
treatments (5 to 40 g/kg soil) used as well as
glyphosate ~ treatment  (0.375  ml/liter),
significantly  increased all plant yield
components, except the number of pods/pot and
their length (cm) at the lowest concentration (5
o/kg soil) as compared to the corresponding
infected control. In addition, AGSP treatment at
35 followed by 30g/kg soil concentrations
achieved the best results in all faba bean yield
components. These treatments not only alleviated
the harmful effect of broomrape infestation but
also caused higher increases in all plant yield
components over the corresponding healthy
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control. Maximum increases in the number of
pods/pot, pod length (cm), pods biomass/pot (g),
seeds number of /pod, weight of seeds/ 10 pods
(9) and 100 seeds weight (g) of faba bean reached
respectively to 56.98, 23.19, 16.05, 29.73, 39.39
and 42.84% with 35 g/kg soil AGSP treatment,
while, with 30 g/kg soil AGSP treatment reached
respectively to 40.04, 11.59, 14.12, 21.62, 31.02

and 31.81% over their corresponding healthy
control. In this respect, AGSP treatments at 25
and 20g/kg soil concentrations recorded good
results in all faba bean yield components when
compared to the corresponding healthy control
since these treatments showed increases ranging
from nonsignificant to significant increases over
the corresponding healthy control.

Table 1 Mean comparison of broomrape traits affected by different concentrations of Anethum graveolens seed powder
and Glyphosate herbicide in faba bean pots at 90 DAS and at harvest stage (combined analysis of two seasons).

Treatments No. of broomrape Broomrape Broomrape Length of broomrape
tubercles/pot tubercles/pot (g. f. w) tubercles/pot (g. d. w) tubercles (cm)
at90 DAS atharvest — at90 DAS atharvest — at90 DAS atharvest  at harvest

Faba bean alone (F) (Healthy control) 0.0 0.0 0.00 0.00 0.00 0.00 0.0

(F) + Broomrape (B) (Infected control) 279 48.2 43.82 6293 932 1495 124

(F) + (B) + Glyphosate at 0.375 ml/liter 176 19.0 15.87 1849 335 4.64 5.7

(F) + (B) + Anethum graveolens (A) at 5 g/kg soil  24.2 385 25.59 5457 547 1267 101

(F) + (B) + (A) at 10 g/kg soil 23.6 28.8 22.74 48.63 4.84 1141 9.2

(F) + (B) + (A) at 15 g/kg soil 219 26.3 18.54 40.28 3.93 9.63 7.6

(F) + (B) + (A) at 20 g/kg soil 19.1 24.0 17.06 35.60 3.60 8.53 7.0

(F) + (B) + (A) at 25 g/kg soil 144 22.8 13.55 3273 291 7.86 6.4

(F) + (B) + (A) at 30 g/kg sail 11.2 195 12.08 19.93 2.63 471 6.0

(F) + (B) + (A) at 35 g/kg soil 9.7 115 9.30 1461 205 3.52 5.2

(F) + (B) + (A) at 40 g/kg soil 5.8 74 493 7.85 112 1.89 31

LSD at 5% 1.6 13 1.58 1.53 0.95 1.16 1.2

F-value 1747 666.56 391.95 118580 48.61 113.23 40.64

df 9 9 9 9 9 9 9

Significance ok il ok il ok il ok

F = Faba bean, B = Broomrape, A = Anethum graveolens, ** Significant at P < 0.01.

Table 2 Mean comparison of faba bean parameters at 60 DAS influenced by concentrations of Anethum
graveolens seed powder and Glyphosate herbicide under broomrape infection (combined analysis of two seasons).

Treatments Growth parameters
Shoot height (cm)  Root length (cm) Leaf number/plant  Branches number/plant ~ Weight/plant  Weight/plant
(g.f.w) (9.d.w)

Faba bean alone (F) (Healthy control) 81.1 375 28.8 2.45 53.24 8.76
(F) + Broomrape (B) (Infected control) 60.7 259 16.7 143 28.89 483
(F) + (B) + Glyphosate at 0.375ml/liter 731 320 25.7 2.34 4241 6.98
(F) + (B)+ Anethum graveolens (A) at 5 g/kg soil 69.6 285 21.6 171 31.98 5.27
(F) + (B) + (A) at 10 g/kg soil 710 29.0 22.3 1.85 37.95 6.25
(F) + (B) + (A) at 15 g/kg soil 719 30.5 24.0 1.96 38.54 6.34
(F) + (B) +(A) at 20 g/kg sail 727 31.3 245 2.07 38.67 6.37
(F) + (B) + (A) at 25 g/kg soil 745 32.3 26.1 237 43.77 721
(F) + (B) + (A) at 30 g/kg soil 76.4 35.1 26.9 2.39 44.76 7.36
(F) + (B) + (A) at 35 g/kg soil 80.1 36.8 274 241 45.19 753
(F) + (B) + (A) at 40 g/kg soil 84.2 38.6 29.3 2.47 55.31 9.12
LSD at 5% 17 13 15 0.32 1.37 0.95
F-value 124.15 76.42 52.33 10.35 282.49 14.25
df 10 10 10 10 10 10
p—value *% *k K% K% *k *k

F = Faba bean, B = Broomrape, A = Anethum graveolens, ** Significant at P < 0.01.
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Table 3 Mean comparison of faba bean parameters at 90 DAS influenced by concentrations of Anethum
graveolens seed powder and Glyphosate herbicide under broomrape infection (combined analysis of two seasons).

Treatments Growth parameters
Shoot height (cm) Root length (cm)  Leaf number /plant ~ Branches number /plant ~ Weight/plant ~ Weight/plant
@.f.w) @.d.w)

Faba bean alone (F) Healthy control) 100.7 47.0 329 2.95 55.67 10.66
(F) + Broomrape (B) (Infected control) 718 29.8 191 184 33.74 5.85
(F) + (B)+ Glyphosate at 0.375 ml/liter 98.6 4.7 321 273 51.95 10.07
(F) + (B) + Anethum graveolens (A) at 5 g/kg soil 916 328 22.7 2.06 39.06 7.64
(F) + (B) + (A) at 10 g/kg soil 94.7 383 26.8 247 44.83 7.83
(F) + (B) + (A) at 15 g/kg soil 96.3 39.0 29.0 2.60 48.14 8.87
(F) + (B) + (A) at 20 g/kg soil 101.5 482 337 3.12 60.09 11.22
(F) + (B) + (A) at 25 g/kg soil 1034 50.3 404 3.23 71.22 12.31
(F) + (B) + (A) at 30 g/kg soil 105.9 55.2 418 334 73.62 13.78
(F) + (B) + (A) at 35 g/kg soil 109.9 56.5 46.7 352 80.69 15.26
(F) + (B) + (A) at 40 g/kg soil 98.1 40.3 313 2.66 49.21 9.56
LSD at 5% 19 16 18 0.45 2.06 1.46
F-value 23355 128.67 178.08 11.48 431.16 30.32
df 10 10 10 10 10 10
p-value b b el ok ok il

F = Faba bean, B = Broomrape, A = Anethum graveolens, ** Significant at P < 0.01.

Table 4 Yield and yield components of faba bean at harvest affected by concentrations of Anethum graveolens
seed powder and Glyphosate herbicide under broomrape infection (combined analysis of two seasons).

Treatments Yield and yield components
No. of pods/pot  Pod length (cm)  Pods biomass/pot (g) ~ Seed number /pod Wt. of seeds/10 pods (g) 100 seeds W. (g)

Faba bean alone (F) (Healthy control) 537 6.9 885 37 13.86 62.49
(F) + Broomrape (B) (Infected control) 244 39 372 20 493 2743
(F) + (B) + Glyphosate at 0.375 mliter 501 63 7.9 36 12.83 58,61
F)+ (B) + Anethum graveolens (A) at 5 g/kg soil ~ 3.35 47 5.61 29 712 3518
(F) + (B) + (A) at 10 gkg soil 416 50 6.34 31 996 4350
(F) +(B) + (A) at 15 g/kg soil 472 52 7.09 32 1045 4933
(F) +(B) + (A) at 20 g/kg soil 599 70 9.26 39 1591 7050
(F) +(B) + (A) at 25 glkg soil 715 73 964 42 16.85 7836
(F) + (B) +(A) at 30 g/kg soil 752 77 10.10 45 18.16 8237
(F) +(B) + (A) at 35 g/kg soil 843 85 10.27 48 19.32 89.26
(F) + (B) + (A) at 40 glkg soil 496 59 7.66 34 11.94 5362
LSD at 5% 1.02 10 0.86 0.8 125 1.80
F-value 26.00 1517 47.45 9.28 111.27 1011.36
df 10 10 10 10 10 10
p-value ok ok ok ok ok ok
F = Faba bean, B = Broomrape, A = Anethum graveolens, ** Significant at P < 0.01.

It is worth mentioning that AGSP treatments Discussion

starting from 20 up to 35 g/kg soil concentrations
achieved good results in controlling the parasitic
weed broomrape infected faba bean and also
improving the plant growth parameters and
increasing its yield components till it reached the
maximum significant increases in all plant
growth parameters and yield components with
35 g/kg soil AGSP treatment over the
corresponding healthy control.
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According to Dikic (2005 b), the inhibitory effect
A. graveolens plant has been approved against
hoary cress(Lepidium draba). Also, this treatment
has a stimulatory effect on quack grass Elymus
repens germination. Dhima et al. (2009) found
that the green manure of A. graveolens plant
significantly suppressed the emergence and
growth of barnyard grass. (Echinochloa crus-galli
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L), while essential oil extracted from the plant
caused a reduction of germination percentage,
root length and total fresh weight of barnyard
grass (Dhima et al., 2010). On the other side, the
allelopathic potentiality of AGSP-reducing effect
in controlling the parasitic weed broomrape-
infested faba bean could be attributed to its natural
allelochemicals, mainly total phenols and total
flavonoid contents. Ahmed et al. (2021) recorded
the presence of total phenols and flavonoid
contents in A. graveolens plant. It is worth
mentioning that the results of this work are in
agreement with our previous works at the Botany
Department in the National Research Centre that
which showed clearly the efficiency of other
allelopathic crop plants such as Eruca sativa and
Sinapis alba seed powder (family Brassicaceae) in
controlling Orobanche spp. infesting Vicia faba,
Pisum sativum and Lycopersicon esculentum
plants (Messiha et al., 2018; El-Dabaa et al.,
2019; El-Masry et al., 2019a; Ahmed et al., 2020;
Telib, 2023).

However, the results of this work illustrated
that the allelopathic potentiality of AGSP is not
only restricted in controlling broomrape infesting
faba bean plant but also significantly improved
most parameters in the two growth ages and
consequently increased yield as well as yield
components of the host plant (Tables 2-4). The
superior treatments were recorded with 30 and
35g/kg soil AGSP concentrations that achieved
significant increases in most growth parameters
(Tables 2 and 4) as well as yield components
(Table 4) over the corresponding healthy control
as well as glyphosate treatment. In this respect,
some researchers studied the allelopathic
influence of Anethum graveolens plant on other
crop plants. So, Xing (2009) noticed a significant
effect of A. graveolens plant extracted oil on tuber
sprout number and weight of potatoes. Maulood
and Amin (2012) also found that different
concentrations of A. graveolens plant residues
significantly affected most vegetative growth
characteristics and chemical composition of
leaves and grains of two barley (Hordeum vulgare
L.) cultivars (Tedmor and Barbara). While Ali et
al. (2013) demonstrated that the inhibitory effect
of aqueous extracts of shoot parts of A. graveolens
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plant on germination and growth characteristics
of bread wheat (Triticum aestivum L.) grains
were directly related to the concentration
coefficient. Another study carried out by
Valcheva et al. (2019) recorded stimulation in
tomato roots with 0.1% A. graveolens extract
while inhibitory effect with 0.3 and 1.0% extract.
Bonea (2019) also reported that A. graveolens
plants had strong allelopathic potential on maize
(Zea mays L.). Co-germination of A. graveolens
seeds significantly decreased the root length of
maize, while the aqueous plant extracts had
stimulatory or inhibitory effects on maize
seedlings, depending on the concentration.

It is worth mentioning that improving faba
bean growth and consequently increasing its
yield and yield components is not only due to
controlling the weed growth by chemical or
biological means that lead to increase the
competitive ability of the plant (EI-Rokiek et al.,
2015; Ahmed et al.2018; EI-Masry et al., 2019b;
Messiha et al., 2013, 2018, 2021; Telib, 2023),
but also, due to selectivity of the allelochemicals
in their action and the plants in their responses
(Einhellig, 1995). Since the allelochemicals that
inhibit the growth of some species at specific
concentrations may stimulate the development
of some or different species at different
concentrations (El-Awady et al., 2017; El-
Rokiek et al., 2017; EI-Masry et al., 2019 a & b;
Messiha et al., 2021 & 2023; Ahmed et al., 2022;
El-Wakeel et al., 2023).

Conclusion

The results of this study clearly indicate the
efficiency of using the allelopathic potential of
Anethum graveolens seed powder as a natural
selective bio-herbicide in controlling the
parasitic weed broomrape infesting faba bean
plants and increasing significantly the plant
growth as well as its yield components.
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