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Abstract: Allelopathy is a biochemical process that plants excrete several types of substances
which have allelopathic effects on seed germination and seedling growth of other plants. This
experiment was conducted to examine allelopathic effects of bay laurel (Laurus nobilis)
aqueous shoot extract on seed germination and seedling growth of rapeseed (Brassica napus),
wheat (Triticum aestivum), mung bean (Vigna radiata) and corn (Zea mays). The study was
performed in sanitized petri dishes for seven days at 22C°. The experimental design was
arranged for completely randomized design (CRD). In terms of concentrations, (0%, 2.5, 5%,
7.5% and 10%) were chosen for this experiment. The results showed that big concentrations
(7.5% and 10%) aqueous shoot extracts of Laurus nobilis had significant inhibitory effect on
seed germination while the least concentration (%2.5) caused the lowest significant influence
in seed germination parameter. Other study parameters such as shoot length, root length, shoot
dry weight, and root dry weight were significantly affected at concentrations (7.5 and 10%).
The results illustrated that the two dicots, B. napus and V. radiata turned out to be the most
sensitive studied plants to the application of B. nobilis aqueous shoot extracts. The findings of
this experiment suggest that common bay laurel can be recommended to use as an alternative
herbicide in the future.

1. Introduction

Allelopathy is defined as any direct influence or a non-direct harmful or advantageous beneficial of a
plant or a microorganism on physiological activities of other organisms by allelochemical production
and the release to the neighbouring environment [1]. This circumstance of plants experience the
influence on other plants by releasing phytochemicals was first mentioned by Theophrastus in 370 BC
[2, 3]. The term of Allelopathy was first mentioned by Molisch [4] in 1937. Based on the previous
records that are related to the production of allelochemicals, there are numerous of secondary plant
metabolite which are meant to have bioherbicidal activities[5, 6]. For example, some of allelochemical
compounds, such as, alkaloids and phenolic compounds are important for plant activities, for example,
germinating seed and plant growth activities [2, 5, 7].

Plants, that have ability to release chemical compounds, should be able to produce chemical
compounds which are named allelochemicals, that has be delivered into the surroundings which must
be capable of reaching its chemicals for the process of delivery so that they are able to make an effect
to another organism[11]. Various methods are found for delivering allelopathic active compounds to
the environment, for example, leaching, leaf volatile, root exudation as well as the decomposition of
plants [1, 8]. According to the current scientific studies, using chemical herbicides causes a range of
risks to neighbouring that have negative influence on human health and disqualifies water, and it
brings complications to soil microorganisms [9]. Further to the previous complications, about 470
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weed species are resistant to synthetic herbicides which are no longer effective. Therefore , to avoid
such an expected problem, plants that have bio-active compounds can be used as an alternative
herbicide for reducing weed appearance, which allelopathy might be expected to be a possible tool to
minimize appearance of weeds and improve yield [10, 13].

Laurus nobilis is an evergreen tree and aromatic large shrub with green, globous smooth leaves,
which belongs to Lauraceae plant family, as it has been used for the bay seasoning in cooking, and it is
native to the Mediterranean region with several common name (Sweet Bay, Grecian Laurel, bay
laurel, or simply laurel) [14]. In some cases, laurel reported as poisonous plant because it has a
hydrocyanic acid which causes serious complications, and it is slow growing which typically grow 10-
20cm per year, only requires a light trim in summer and reach a mature height of 25-55 feet [15]. Bay
laurel plants are the best known for using in the kitchen [15]. Bay laurel used in much medical
research because the leaves have many benefits for human body which contain a height amount of
calcium, magnesium, and potassium which are essential for surviving [14,16]. The aim of this study
was to evaluate bioherbicidal influence of aqueous shoot extract of Bay laurel on seed germination
process and growth parameters of two monocotyledonous and two monocotyledonous plants.

2. Materials and Methods

2.1. Collecting Samples

Bay laurel plants were collected in a local supermarket in Erbil-Kurdistan Region of Iraq at the
maturity stage in Spring- 2022. The samples were cut into small pieces (5cm). The samples then left
for the air-dried purpose for two weeks. The After air-dried samples were grounded using coffee
grinder into fine particles to be ready for the experiment.

2.2. Preparation of Aqueous extract

Agueous shoot extracts of the air-dried samples of bay laurel were arranged through the mix of 10
grams of bay laurel shoot with 100 ml of distilled water. The samples then put into a shaker machine
for the better mixing and then the extract was left shaking overnight. Centrifugate (1000 rpm) was
used for the shoot extracts for ten mins after filtration by utilizing filter paper. The supernatant was
gone through filtration by using a micropore filter (0.45 um). Finally, the resultant was obtained and
then kept in a fridge at temperature 4°C until use.

2.3. Seed germination Experiment

Rapeseed (B. napus), wheat (T. aestivum), mung bean (V. radiata) and corn (Z. mays) were used for
this experiment. Their seeds were collected from College of Agricultural Engineering Sciences/
Salahaddin University in Erbil. For avoiding contamination, the seeds were sterilized with sodium
hypochlorite (10%) and then washed and rinsed three times in distilled water.

2.4. Bioassay

For this experiment, 10 seeds of the studied plants were put in petri dishes with 9 cm diameter
separately and Whatman No.1 filter paper was placed under the seeds. Bay laurel shoot extracts were
added to the seeds inside petri dishes as 5 ml of different of concentrations (2.5%, 5.0%, 7.5%, and
10%) were utilized and added to the seed samples which they were the petri dish treatments. For the
control petri dish treatments, they received 5 ml deionized water only. The experiment was composed
of three replications of every seed sample which include control and test treatments. During bioassay,
petri dishes were placed in a growth chamber incubation at 22°C. After 7 days, seed germination
percentage, shoot length and root length, shoot dry weight and root dry weight of the germinated seeds
were measured.

2.5. Statistical Analysis

The findings of this experiment were calculated by utilizing ANOVA general linear model (Minitab
software, version 17). Completely randomized design (CRD) was chosen with minimum 3
replications. Tukey’s test (P < 0.05) was chosen for the determination of significant differences.
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3. Results and Discussion

3.1. Effect of bay laurel on seed germination

Figure 1 illustrates the influence of bay laurel shoot aqueous extracts at different concentrations on
seed germination of rapeseed (Brassica napus), wheat (Triticum aestivum), mung bean (Vigna radiata)
and corn (Zea mays). The findings showed that shoot aqueous extracts of bay laurel recorded
significant inhibition on seed germination of all the studied plants at concentrations (7.5% and 10%)
(Figure 6 and 7). The highest effect was recorded by B. napus which was significantly inhibited by all
the studied concentrations (2.5, 5%, 7.5% and 10%).
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Figure 1. Effect of bay laurel shoots extracts at concentrations (0%, 2.5, 5%, 7.5% and 10%) on seed
germination of rapeseed (B. napus), wheat (T. aestivum), mung bean (V. radiata) and corn (Z. mays).
The results refer to the means of 3 replications. Standard Error was referring error bars. Tukey’s test
(P <0.05) was used to determine the significant differences.

3.2. Effect of bay laurel on shoot length

The findings of this study (Figure 2) show that bay laurel shoot extracts at 5%, 7.5% and 10%
concentrations significantly inhibited shoot length of all the examined species. Shoot length of B.
napus was the most sensitive example and significantly influenced by the evaluation of all the
concentrations of L. nobilis shoot aqueous extracts (Figure 6 and 7).
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Figure 2. Effect of bay laurel shoots extracts at concentrations (0%, 2.5, 5%, 7.5% and 10%) on shoot
length of rapeseed (B. napus), wheat (T. aestivum), mung bean (V. radiata) and corn (Z. mays). The
results refer to the means of 3 replications. Standard Error was referring error bars. Tukey’s test (P <
0.05) was used to determine the significant differences.

3.3. Effect of bay laurel on root length

The results from Figure 3 indicate that the root length of rapeseed (B. napus), wheat (T. aestivum),
mung bean (V. radiata) and corn (Z. mays) were significantly affected using L. nobilis shoot aqueous
extracts at the biggest concentration (10%). Furthermore, most significant reduction was recorded by
the effect of L. nobilis agueous extracts on root length of Brassica napus.
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Figure 3. Effect of bay laurel shoots extracts at concentrations (0%, 2.5, 5%, 7.5% and 10%) on root
length of rapeseed (B. napus), wheat (T. aestivum), mung bean (V. radiata) and corn (Z. mays). The
results refer to the means of 3 replications. Standard Error was referring error bars. Tukey’s test (P <
0.05) was used to determine the significant differences.
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3.4. Effect of bay laurel on shoot dry weight

Figure 4 illustrates the influence of bay laurel (Laurus nobilis) aqueous shoot extract at different
concentrations on the dry weight of shoots of B. napus, T. aestivum, V. radiata and Z. mays. The
results show that the dry weight of the shoots of all the studied plants were recorded to have a
reduction in shoot dry weight significantly by the application of higher concentrations (7.5% and
10%). Among the studied species, B. napus was totally affected using aqueous shoot extract (P <
0.001) of L. nobilis at all concentrations when compared with other plants as they were less
significantly reduced.
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Figure 4. Effect of bay laurel shoots extracts at concentrations (0%, 2.5, 5%, 7.5% and 10%) on shoot
dry weight of rapeseed (B. napus), wheat (T. aestivum), mung bean (V. radiata) and corn (Z. mays).
The results refer to the means of 3 replications. Standard Error was referring error bars. Tukey’s test
(P <0.05) was utilized to determine the significant differences.

3.5. Effect of bay laurel on root dry weight

Figure 5 indicate that toot oven dry weight of Brassica napus, Triticum aestivum, Vigna radiata and
Zea mays were significantly (P < 0.001) reduced by the concentrations 5% 7.5% and 10 % of shoot
aqueous extracts of L. nobilis shoot aqueous extracts. In addition, the findings of this study show that
root dry weight of B. napus had more significant reduction compared to other examined species.
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Figure 5. Effect of bay laurel shoots extracts at concentrations (0%, 2.5, 5%, 7.5% and 10%) on root
dry weight of rapeseed (B. napus), wheat (T. aestivum), mung bean (V. radiata) and corn (Z. mays).
The results refer to the means of 3 replications. Standard Error was referring error bars. Tukey’s test
(P £0.05) was used to determine the significant differences.
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Figure 6. Effect of bay laurel shoot aqueous extracts at concentrations (%2.5, %5, %7.5, %10) on
growth parameters of Brassica napus and Triticum aestivum.
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Figure 7. Effect of bay laurel shoot aqueous extracts at concentrations (%2.5, %5, %7.5, %10) on seed
germination process Brassica napus and Triticum aestivum.

The bioherbicidal actions of bay laurel (Laurus nobilis) shoot extracts at different concentrations
(0%, %2.5, %5, %7.5, and %10) on germination and early growth of rapeseed (Brassica napus), wheat
(Triticum aestivum), mung bean (Vigna radiata) and corn (Zea mays) were evaluated. The reduction in
seed germination, shoot length and root length, shoot oven dry weight and root oven dry weight of the
examined species can be as a result of the influence of allelopathic compounds, for example phenolic
acids that appear in Laurus nobilis shoot extracts [17]. Previous investigations were found to mention
the effect of phenolic compounds on seed germination and seedling growth of plants that have a
contribution with growth and its hormonal activities [18, 19]. The findings are in accordance with
Yilmaz et al (2013) who isolated certain phenolic compounds from shoots of bay laurel plant extracts
which compounds play crucial role in biological weed management [17, 20, 21]. The results regarding
the allelopathic properties of the concentrations (0%, %2.5, %5, %7.5, and %10) of L. nobilis shoot
extracts on seed germination and growth parameters of rapeseed (B. napus), wheat (T. aestivum), mung
bean (V. radiata) and corn (Z. mays) illustrated that the negative influence can be increased by
increasing of concentration of the L. nobilis shoot aqueous extract. The higher concentrations (7.5%
and 10%) showed the most bioherbicidal effects on germinating seeds and seedling growth of the
studied species. These findings are in accordance with the results recorded by Sharma and Satsangi
[22], who mentioned that that bigger concentrations such as (50-100%) of Helianthus annuus shoot
agueous extracts gave more negative reduction than the lower application of the concentrations on seed
germination and growth parameters of Amaranthus viridis and Parthenium hysterophorus. Seed
germination and growth reduction of B. napus, V. radiata, T. aestivum, and Z. mays may be due to the
appearance of allelopathic compounds in L. nobilis shoot extracts as this interprets that they may give
negative influences on plant growth through affecting cell division and the physiological activities that
are related to growth and development of plants. In addition, during the seed germination activities, the
permeability of cell membrane of the evaluated plants could be suffered due to the presence of
allelochemical compounds in L. nobilis [23]. Phytochemicals may alter respiration process and could
reduce RNA and ATP concentration or they might disturb the functions of secondary messengers
which are essential for seed germination and seedling growth [24]. The results of this experiment
illustrated that bay laurel shoot aqueous extracts have biochemical effects on seed germination, shoot
length, root length, shoot oven dry weight and root dry weight [25, 26]. Additionally, our results are in
agreement with Turk and Tawaha [27], who indicated black mustard leaf aqueous extracts produce the
greater allelochemical compounds and could have greater allelopathic effects. In addition, this could be
due to the reason that allelochemicals which are water soluble have great negative influences from
shoot aqueous extracts [28, 29, 30,31].
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4. Conclusion

Our examinations of the influence of Laurus nobilis shoot aqueous extract at different growth stages
on seed germination and seedling growth of some studied plant and weed species indicated that bay
laurel (L. nobilis) extracts at higher concentrations (7.5 and 10%) have a greater influence on
germination and growth than other studied concentrations. Dicot plants turned out to have more
sensitivity than monocot studied species when bay laurel shoot aqueous extract is applied to seed
germination and seedling growth. These results could lead to be alternative to using of synthetic
chemicals named herbicides and it can be a production of bioherbicides for eliminating weeds
henceforth.
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