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Abstract

Albizia lebbeck (L.) Benth (A. lebbeck). is a large deciduous perennial tree
widely prevalent in various tropical and subtropical areas. It is commonly
cultivated in agricultural fields and alongside highways for purposes of fuel and
shade. Therefore, this study aimed to assess the influence of A. lebbeck extracts
and powder biomass on the growth and biochemical constituents of Hordeum
vulgare (barley), Zea mays (maize), and Phaseolus vulgaris (bean). Fresh plant
materials, such as bark and leaves were collected, shade dried and then the
materials were ground into a powder for their utilization and to form the extracts.
The aqueous extracts were prepared by soaking for 24, 48, and 72 hours using 5,
10, and 15 g of powder per 100 mL. The phytotoxic effects of these powder
biomass and extracts on the seedling growth, and biochemical traits of barley,
maize, and bean were assessed through aqueous bioassay and pot trials. All
treatments significantly affected the plumule and radicle length, root numbers,
fresh and dry biomass, shoot and root length of the above selected crops. Notable
alterations were observed in physiological and biochemical indicators; such as
proline content, chlorophyll a, and chlorophyll b. Proline levels increased,
suggesting the presence of stress. Barley exhibited greater tolerance compared to
bean and maize, which was identified as the most sensitive species among those
studied. Increased extract content (15g) and soaking duration of bark and leaves
of A. lebbeck resulted in more pronounced phytotoxic effects. Increased
concentrations and extended soaking durations significantly influenced
germination and seedling growth more than decreased concentrations and
shorter soaking times. However, leaf extracts demonstrated a significant
reduction in growth across all examined parameters when compared to bark
extracts. In conclusion, A. lebbeck demonstrates significant phytotoxic effects
that are influenced by dosage, duration, and the specific plant part, impacting the
physiological traits, growth performance, and seed germination of key
agricultural crops.
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Phytotoxic effects of Albizia lebbeck (L.) Benth. Extracts Asad et al.

Introduction

Phytotoxicity refers to the negative impacts of chemically active
compounds produced by plants on the sprouting, development,
physiological processes, and metabolic activities of other plant species
(Karatas et al., 2022). Phytotoxic interactions are crucial to
interrelationships of plants and significantly influence crop production,
changes in vegetation, and ecological stability. Plants release
allelochemicals that can influence soil properties, seeds germination, plant
development and yield, while also helping to suppress weeds and invasive
plants (Kong et al., 2019; Valifio et al., 2023). A variety of plant species
secondary metabolites reveal toxicity towards other plants (Madariaga-
Mazoén et al., 2019). Chemicals are necessary for plant defense, protection,
effectiveness, and adaptability of chemical-stress, despite not having a
direct influence on growth and metabolism. Phytotoxins include
flavonoids, phenolic acids, coumarins, alkaloids, quinones, terpenoids,
tannins and glycosides (Ohiagu et al., 2021; Chen et al., 2022). These
chemical substances are synthesized by plants parts such seeds, bark,
roots, stems and flowers. The quantity and composition of these chemical
compounds are influenced by the plant species, growth, developmental
stage, and environmental factors (Duke et al., 2000; Li et al., 2020).
Climate change (Feng et al., 2022) also effect the phytotoxins, whereas
these chemicals can impede seed sprouting, shoot and root development,
absorption of nutrients, and critical physiological and biochemical
processes in adjacent plant species upon release. Albizia lebbeck (L.)
Benth (4. lebbeck) is a plant recognized for its therapeutic characteristics
(Ackerman et al., 2003; Begum et al., 2021), with its active metabolites
elucidating these medicinal capabilities. The pharmacological
mechanisms and possible medicinal applications are being examined via
preclinical studies and in silico analysis (Ahmad et al., 2024).

Root leaching, exudation of aerial plant components due to
rainfall of irrigation, mulching, detritus decomposition, and the
applications of plant extracts release phytotoxic chemical compounds
(Prati & Bossdorf, 2004; Verma & Rao, 2006; Aleksieva & Marinov-
Serafimov, 2008). Leaf leachates and plant extracts reveal induced
phytotoxicity due to the maximum concentration of phytotoxins in leaf
(Stinson et al., 2006), which have prolonged influence on plant growth,
development in soil, influenced by several factors including soil texture,
microbial action, moisture, and variability of temperatures (Farooq et al.,
2009). Soil microbial communities (Shahid et al., 2026), which can induce
toxicity or prolong their incidence through the modification of these
phytotoxic chemicals (Bajaj et al., 2004). These substances have a variety
of effects on plants, including the ability to adversely affect nucleic acids,

The Sciencetech 38 Volume 7, Issue 1, Jan-Mar 2026



Phytotoxic effects of Albizia lebbeck (L.) Benth. Extracts Asad et al.

hormone and enzyme production, function, and cellular membranes,
which might impede cell development and plant growth (Khan, 2025).
Phytotoxicity consequences in decline elongation of plumules and
radicles, induced chlorosis and necrosis, decline the surface area of leaf,
impaired seeds sprouting, and decline fresh and dry biomass (Abrahim et
al., 2000; Geetha, 2019). Phytotoxic chemicals can alter the pathways of
electron transport, photorespiration, and photosynthesis, resulting in
decline photosynthetic contents and reduced the efficiency of
photosynthesis (Inderjit & Bhowmik, 2002). Plants experiencing
phytotoxic chemical stress prove physiological processes including
synthesis of proline, serving as an indicator of physiological and
biochemical stress (Cvetnic & Vladimir-Knezevic, 2004). Plant
phytotoxic research as a cause of natural pesticides has improved in recent
years. The excessive use of synthetic herbicides presents distresses
concerning effluence, the growth of herbicide conflict, and detrimental
infancy on non-target organisms (Pfeithoffer & Brantner, 2010).
Subsequently, researchers are investigating plant-derived phytotoxic
compounds for sustainable management of weed and induced crops
development (Elzaki et al., 2012). Assessment of a plants phytotoxicity is
critical for decisive its appropriateness for agro-ecosystems and evolving
ecologically safe crop executive practices.

A. lebbeck is a tree within the Fabaceae family, reveals leaf falling
during the winter season. Larger tropical and subtropical regions in
Australia, Africa, and Asia may reveal this phenomenon (Sesoltani, 2011;
Verma et al., 2013). A. lebbeck is establish in road-sides, agricultural land,
water channels, and streams. Common uses include agroforestry, shade
provision, and aesthetic enhancement. The plants grow in damaged soils
characterized by alkaline, saline, and acidic conditions, whereas the
symbiotic nitrogen fixation has the potential to increase soil fertility (Gatti
et al., 2004). A. lebbeck phytochemical analyses recognized the
occurrence of tannins, phenols, alkaloids, flavonoids, glycosides, proteins
and carbohydrates (Hussain et al., 2011), whereas several parts of plants
also have therapeutic properties.

These secondary metabolites designate that the plant may
influence neighboring plants; however, its impacts on agricultural plants
and other plant species remain poorly understood. 4. lebbeck is cultivated
alongside crops in agro-forestry and mixed-cropping systems, potentially
influencing crop germination, growth, and physiological performance.
The phytotoxic potential of this species requires testing to evaluate its
influence on crop growth and productivity. Therefore, the aim of this study
is to assess the influence of A. lebbeck bark and leaf extracts and biomass

The Sciencetech 39 Volume 7, Issue 1, Jan-Mar 2026



Phytotoxic effects of Albizia lebbeck (L.) Benth. Extracts Asad et al.

on seeds germination, growth and biochemical processes of barley, maize,
and bean.

Materials and Methods

Preparation of A. lebbeck Barks and Leaf Powder

A. lebbeck bark and leaves were collected with local authorization
from Tehsil Tangi, District Charsadda. Following collection, the plants
were air-dried at room temperature (22—-28°C) for duration of 15 days. Dry
materials, including leaves and bark, were processed into a fine powder
using an electric grinder. The estimated particle size ranged from
approximately 0.4 to 1.0 mm, although sieve analysis was not performed.
The bark and leaf powdered biomass were preserved in clean, labeled
plastic bags at ambient temperature for subsequent utilization. The
powdered material was applied to soil in pots at three treatment levels:
Sg/kg, 10g/kg, and 15g/kg of soil.

Aqueous Bioassay

The aqueous extracts were evaluated at varying concentrations
over different durations following the method of Minagawa et al. (2022).
The 5g, 10g, and 15g powder material of the leaf and bark materials of 4.
lebbeck were combined with 100mL of distilled water. The mixture was
agitated for a specified duration and subsequently allowed to rest for 24hrs
with 5g, 48hrs/10g, and 72hrs with 15g. Following this period, the mixture
was filtered using filter paper. The extracts were applied to various test
crops, including barley, maize, and beans. The control plant seeds of the
experimental crops underwent treatment with distilled water. Prior to the
treatment, the Petri dishes were thoroughly washed and sterilized using an
autoclave at 121°C for duration of 15 minutes. In each Petri plate, 10
viable seeds from each test species were placed. The extract was dispensed
onto each Petri plate within a laminar flow environment. The Petri dishes
containing seeds were maintained in an incubator for a duration of seven
days at a temperature of 28°C. The treatment process was conducted daily
over a span of seven days. After duration of seven days, the lengths of the
plumule as well as radical were measured using a centimeter scale.

Pots Experiments

The uniform-sized pots were collected and thoroughly washed
using distilled water. In every pot, the sterilized soil was measured and
placed at equal intervals. A. lebbeck bark and leaves powder were mixed
with sterilized soil at 5, 10, and 15g/kg of soil, whereas 10 healthy seeds
of each test crop were sown in each pot with equal distance to minimize
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the competition. Three replicates were used for each treatment such as
control, 5, 10 and 15g. Although no chemical fertilizers were used
throughout the experiment, the soil composition was sandy loam, with an
electrical conductivity (EC) of 1.30 dS/m and a pH of 7.64. Moderate
amounts of organic matter (1.6%), nitrogen (58.75 mg kg™'), phosphorus
(9.50 mg kg™), and potassium (110.34 mg kg™') were found in the nutrient
analysis.

Following seven days of germination, a ruler was used to measure
the plumule and radicle lengths of randomly chosen maize seedlings from
each treatment (in cm). Key characteristics, such as leaf length, shoot
length and root number and length and photosynthetic pigments of each
test crop were calculated.

Photosynthesis Analyses

The content of chlorophyll a (Chl a), chlorophyll b (Chl b), and
carotenoids in barley, maize, and bean leaves was assessed according to
the protocol of Siyar et al. (2019). Fresh, fully expanded leaves were
homogenized in 2 mL of 80% acetone, and the total volume was adjusted
to 7 mL. Absorbance measurements were conducted with a UV
spectrophotometer (Shimadzu-China; model UV-1780) at wavelengths of
480 nm, 510 nm, 645 nm, and 663 nm using the specified formulas.

Chlorophyll a. (%) _ 12.3D663-0.86 D645

d x 1000 x w
mg\ _ 19.3 D645-0.86 D663
Chlorophyll b. (7) = 22
Total Chlorophyll = Chl.a + Chl.b
(1000 A470-1.82 Chl a—85.02 Chl b)
198

Carotenoids =

Proline Analysis

The assessment of proline levels in maize leaves was performed
according to the methodology outlined by Abraham et al. (2010). Leaf
samples (0.2g) were homogenized in 5 mL of 3% sulphosalicylic acid and
incubated at 5°C for 24 hrs. The solution underwent centrifugation at 4000
rpm for Smin. 02mL of the supernatant were mixed with 2mL of acid
ninhydrin reagent, composed of 6M phosphoric acid, glacial acetic acid,
and 1.25¢g of ninhydrin. The mixture was heated in a water bath for 60min,
then cooled and extracted with 4mL of toluene. The toluene layer was
separated, and its absorbance was measured at 520nm. Toluene served as
a control sample.
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Result and Discussion

Impacts of A. lebbeck Leaf Aqueous Extracts on Plumule Length of
Selected Crops

In comparison to the control, the leaf aqueous extract of A.
lebbeck reduced the plumule length of all studied species, including
barley, maize, and bean (Table 1). The effect was contingent upon the
amount and duration of contact. The maximum plumule lengths recorded
were 10.1 = 1.17 cm for corn, 8.9 £ 0.56 cm for barley, and 8.3 £ 0.21 cm
for beans. All of these lengths were believed to indicate a growth of 100%.
The plumule's length was noticeably reduced after an exposure period of
24 hrs to 5 g/100 mL AE. The highest blocking level was 59.5% for barley,
64.3% for maize, and 73.4% for beans. In all species, the plumule lengths
decreased when the soaking time was extended from 24 to 72 hrs at the
same concentration. The length of the plumule gradually decreased as the
concentration increased (10 and 15 g/100 mL). After exposure to 15 g/100
mL AE for 72 hrs, the plumule lengths decreased to 3.2 +0.43 cm (35.9%)
in barley, 3.3 £0.51 cm (32.6%) in maize, and 4.3 + 0.22 cm (51.8%) in
beans. Compared to maize and barley, beans were less affected by the
aqueous extracts of leaves of A. lebbeck; still, all techniques produced
longer plumules.

Table 1: Impact of A. lebbeck leaf aqueous extracts on plumule length (PL).

Test species

Treatments (Aqueous Barley Maize Bean
extract) PL(Cm) %ofPL PL(Cm) %ofPL PL(Cm) %ofPL
Control 08.90£00.56 100 10.10+£01.17 100 08.30+00.21 100
Sg/24hrs 05.30+£00.27 59.5 06.50+00.49 643 06.10+00.30 734
5g/48hrs 05.00+00.24 56.1 06.20+00.24 61.3 05.80+00.50 69.8
S5g/72hrs 04.80£00.24 539 05.90+00.38 584 05.60+00.52 67.4
10g/24hrs 04.60+00.35 51.6 05.70£00.20 564 0550+00.28 66.2
10g/48hrs 04.40+0031 494 0540+00.48 534 0530+00.32 63.8
10g/72hrs 04.10 £ 00.25 46  0520+0039 514 05.10+00.24 614
15g/24hrs 03.80+£00.27 42.6 03.90+00.47 38.6 04.80+00.22 57.8
15g/48hrs 03.50+£00.21  39.3 03.60+00.35 35.6 04.60+00.36 55.4
15g/72hrs 03.20+ 0043 359 03.30+00.51 32.6 0430+00.22 51.8

This study shows the effect A. lebbeck leaf aqueous extract
phytotoxically and allelopathically affects barley, maize, and bean
seedlings. Increased extract concentration and longer soaking times reduce
plumule length, demonstrating the dose-dependent allelopathic effects of
leaf-derived inhibitory chemicals on seedling growth. Phenolics,
flavonoids, tannins, and alkaloids in A. lebbeck may limit plumule
elongation. In early germination, these chemicals disturb hormone
balance, enzyme activity, cell division, and cell elongation, inhibiting
shoot development (Yan et al., 2024). Barley and maize respond more to
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allelopathic stress than beans, demonstrating species-specific responses.
Beans' better detoxification and flexible metabolic pathways diminish
allelochemical effects and increase tolerance. Allelopathy research reveals
crop species respond uniformly. Extended soaking increases phytotoxic
component leaching and extract buildup, inhibiting action. Seed storage
mobilization, photosynthetic establishment, and plumule meristematic
activity may decrease with prolonged exposure, causing physiological
stress (Adetunji et al., 2021).

Impact of A. lebbeck Leaf Extracts on Radical Length

Barley, maize, and beans have decreased radicle lengths after
exposure to 4. lebbeck leaf AE. The effects varied with concentration and
duration (Table 2). In control treatments, maize grew the greatest (8.6 +
1.71 cm), followed by barley (6.48 = 0.37 cm) and beans (5.8 £ 0.84 cm).
All were 100% growth. Barley, maize, and beans had 81%, 84.8%, and
86.2% control growth rates after 24 hours of 5 g/100 mL AE exposure.
Radicle length was considerably reduced. Radicle elongation slowed after
72 hours of soaking at the same dosage. This shows phytotoxicity worsens
with time. As extract concentration and treatment time rose at 10 and 15
¢/100 mL, the radicle length decreased. After 72 hours of 15 g/100 mL AE
exposure, barley radicle length decreased to 3.7 + 0.34 cm (57.8%), maize
t0 5.9+ 0.51 cm (68.6%), and beans to 3.7 = 0.22 cm (63.7%). Barley was
most sensitive, then beans. However, maize resisted aqueous leaf extract
better.

Table 2: Effect of A. lebbeck leaf aqueous extracts on Radical Length (RL).

Selected crops

Treatments (Aqueous Barley Maize Bean
extract) RL(cm) %ofRL  RL(cm) %ofRL  RL(cm) %ofRL
Control 06.48 £00.37 100 08.60+01.71 100  05.80+00.84 100
S5g/24hrs 05.20 £ 00.33 81 07.30+00.25 84.8 05.00+00.25 86.2
5g/48hrs 05.00 £ 00.21 78  07.10+00.41 825 04.90+00.35 84.4
5g/72hrs 04.80 +00.13 74  0690+00.57 802 04.70+00.28 81
10g/24hrs 04.60 £ 00.33 71 06.70+00.32 779 04.60+00.33 79.3
10g/48hrs 04.50 £ 00.25 70 06.60+£00.62 76.7 04.40+0029 758
10g/72hrs 04.30£00.25 67.1 0640+00.56 744 04.20+00.25 724
15g/24hrs 04.10 £ 00.23 64  0620+00.37 72 04.10£00.21 70.6
15g/48hrs 03.90£00.50 61 06.00£00.29 69.7 03.9+£0024 67.2
15g/72hrs 03.70£00.34 57.8 0590+ 00.51 68.6  03.70 +00.22  63.7

The significant reduction in radicle development suggests that a
water-soluble phytotoxic compound in A. lebbeck leaves impact early root
formation. Radicles are more sensitive to allelochemicals than plumules
because they contact the growing medium. They are susceptible to cell
division, membrane integrity, and nutrient absorption issues. Phenolic
substances and other secondary metabolites in A. lebbeck may impede root
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meristem expansion by inhibiting mitotic activity. Allelochemicals reduce
radicle length by solubilizing and increasing the accessibility of inhibitory
compounds in the extract during extended soaking. To cope with stress,
certain crops alter their metabolism, detoxify, and increase the
permeability of their seed coverings. 4. lebbeck leaf water extract strongly
phytotoxic and allelopathically affects crop seedling radicle development
(Lal & Biswas, 2023).

Influence of A. lebbeck Bark AE on Plumule Length

The aqueous bark extract of A. lebbeck significantly reduced
barley, maize, and bean plumule length compared to the control group
(Table 3). Untreated seedlings showed maize had the longest plumules
(10.1 £1.17 cm), followed by barley (8.9 = 0.56 cm) and beans (8.3 £ 0.21
cm). Bark AE slowed plumule growth concentration-dependently.
Prolonged exposure at 5 g/100 mL reduced plumule length, suggesting
plant damage. High extract concentrations (10 and 15 g/100 ml) reduced
all crop development. Compared to the control group, barley, maize, and
beans plummule length fell by 41.5%, 52.4%, and 60.2% after 72 hours of
15 g/100 mL suppression. Barley and maize were most sensitive to bark
extract, whereas beans were more resistant. This suggests that A. lebbeck
bark includes phytotoxic compounds that affect diverse species. Phenolics
and other water-soluble inhibitory chemicals in the bark may reduce
plumule length during seedling development by slowing cell proliferation
and metabolic activities (Garnett et al., 2004). Longer soaking times
increase inhibition, making phytotoxic chemicals easier to drain (Cui et
al., 2023).

Table 3: Impact of A. lebbeck bark aqueous extracts on plumule length (PL).

Treatments (Aqueous Barley Maize Bean

extract) PL(Cm) %ofPL PL(Cm) %ofPL PL(Cm) % ofPL
Control 08.90 £ 00.56 100 10.01 £01.17  100% 0830 +00.21 100
5g/24hrs 05.90+£00.65 662 07.30+00.24 722 06.70+00.26 80.7
5g/48hrs 05.60+£ 0036 629 07.10+00.64 70.2 06.50+00.21 783
5g/72hrs 05.40+£0047 60.6 0690+00.41 683 0630+00.24 759
10g/24hrs 0520+ 0032 584 06.70+00.23 66.3 06.10+00.37 73.4
10g/48hrs 04.90 +00.68 55 06.50 +£00.62 643 05.90+00.51 71
10g/72hrs 04.60+00.28 51.6 0620+00.28 61.3 05.70+00.32 68.6
15g/24hrs 04.30+£00.33 483 0590+00.73 584 05.50+00.36 66.2
15g/48hrs 04.00+£ 0030 449 05.60+00.61 554 0520+00.23 62.6
15g/72hrs 03.70 £00.48 41.5 05.30+00.27 524 05.00+00.23 60.2

Impact of A. lebbeck Bark Aqueous Extract on Radicle Length

The aqueous bark extracts of A. lebbeck gradually, dose-
dependently reduced barley, maize, and bean radicle length compared to
the untreated group (Table 4). The longest radicles in untreated seedlings
were seen in maize (8.6 £ 1.71 cm), barley (6.4 = 0.37 cm), and beans (5.8
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+ 0.84 cm). All extracts dramatically slowed radicle growth. With
prolonged exposure at 5 g/100 mL, root length decreased somewhat,
suggesting phytotoxic effects. All crops showed higher radicle inhibition
at 10 and 15 g/100 mL. After 72 hours at 15 g/100 mL, barley, maize, and
beans had 64.8%, 76.7%, and 79.3% shorter radicles than the control
group. Bark aqueous extract treatments worked best on barley, followed
by maize. Beans tolerated more than other plants. Phytotoxins may
directly affect radicle cell proliferation, elongation, and nutrient
absorption during seedling growth. The radicle length decreases as
concentration and soaking time increase, indicating that the water-soluble
inhibitory compounds in 4. lebbeck bark become more accessible. Due to
their phytotoxicity, A. lebbeck bark residues or leachates may impede field
crops' early root development (Liu et al., 2024).

Table 4: Impact of an aqueous bark extract from A. lebbeck on the radicale

length (RL).
Treatments (Aqueous Barley Maize Bean
extract) RL(cm) %ofRL  RL(ecm) %ofRL  RL(cm) % ofRL
Control 06.40+£00.37 100 08.60+01.71 100 05.80+00.84 100
Sg/24hrs 05.90 = 00.33 91 08.00 = 00.33 93 05.60+£00.23 96.5
5g/48hrs 05.70 +£00.33 87.9 07.90+00.31 91.8 05.50+00.32 94.8
Sg/72hrs 05.40+£00.49 833 07.80+00.44 90.6 05.40+00.16 933
100/24hrs 0520+ 0024 {02 07 60 + 00 49 [RR 3 0530+ 0026 9113
10g/48hrs 05.00+£00.48 77.1 07.40+00.45 86  05.10£00.30 879
10g/72hrs 04.90+0020 75.6 07.30+00.20 84.8 05.00+00.26 86.2
15g/24hrs 04.70 £00.30 72.53 07.10+00.38 82.5 04.90+00.28 844
15g/48hrs 04.50+£00.36 694 0690+00.29 80.2 04.80+00.40 82.7
15g/72hrs 04.20£00.30  64.8 06.60+00.20 76.7 04.60+00.24 79.3

Impact of A. lebbeck Leaf Powdered Biomass on Stem and Root Length

The stem length of barley, maize, and beans is reduced to 09.70
(73.40%), 11.30 (76.30%), and 09.90 cm (79.20%) by a 5g dosage of A.
lebbeck leaf powder. The stem height of beans was 09.70cm (77.6%),
maize was 11.10cm (75.00%), and barley was 09.50cm (71.90%) at 10g.
The rate of stem height inhibition accelerated at 15g. Barley stem
development is limited to 09.30cm (70.40%), maize to 10.90cm (73.60%),
and beans to 09.50cm (76.00%) when 15g of leaf powder is applied
(Figure 1).

Sg leaf powder reduced the length of barley roots by 09.10cm
(81.20%), maize by 11.10cm (84.0%), and beans by 09.30cm (86.10%).
At 10 g, the root length of barley was 09.00cm (80.30%), maize measured
10.90cm (82.50%), and beans reached 09.10cm (84.20%). At a
concentration of 15g, the root length of barley was decline to 08.80cm
(78.5%), 10.70cm (81.00%) maize, and bean root to 08.90cm (82.40%)
(Figure 1). These findings showed that the test crop's stem and root length
decreased as the dosage concentration increased, with barley being the
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most successful crop, subsequent to maize and beans. The A. trifida was
examined in relation to wheat crops in pot experiments. The analysis
indicated that this weed generates various allelochemicals that negatively
impact the plant development and dry weigh of the wheat plant (Kong et
al., 2007).

pecontrol -5 gm w10 gm w»15gm

& iy

Length of stem and root
- o L 5

~

0
Stem length in Root lengthin Stem length in Rootlengthin Stem lengthin Root lengthin
(cm) Barely. (cm) Barely. (cm) Maize. (cm) Maize. (cm) Bean. (cm) Bean.

Figure 1: Effect of A. lebbeck leaf powder on test crop stem and root length.

Impacts of A. Lebbeck Leaf and Bark Powder Biomass on Number of
Roots

A. lebbeck leaf powder declines the overall number of roots in
barley to 08.90 (79.40%), in maize to 10.50 (83.30%), and in beans to 9.00
(86.50%). Barley's root number dropped to 08.70 (77.60%), maize to
10.30 (81.70%), and beans to 08.80 (84.60%) at 10g. For the investigated
species, 15g reduces the total number of roots to 08.50 (75.80%), beans to
08.60 (82.60%), and maize to 10.10 (80.10%). The findings showed that
although a lower concentration of powdered leaves has less of an impact;
a larger concentration has a considerable impact on the quantity of roots.
Barley was the most damaged crop, with maize and beans coming in
second and third, respectively (Figure 2).

Effect of A. lebbeck Leaf Powder Biomass on the Dry and Fresh Weight

Sg of A. lebbeck leaf powder reduces the fresh weight of beans to
08.03g, maize to 08.46g, and barley to 07.61g. The fresh weight of barley,
maize, and beans is reduced by 10g to 07.45, 08.27, and 07.91g,
respectively. Barley weighed 07.28g, maize weighed 07.91g, and beans
weighed 07.74g at a dose of 15g.

The dry biomass of beans is decline to 06.41g, maize to 06.70g,
and barley to 05.90g with 5g of leaf powder. 10g affects the dry weight of
beans to 06.27g, barley to 05.71g, and maize to 06.54g. The dry biomass
of beans dropped to 06.11g, maize to 06.23g, and barley to 05.56g with
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15g. Figure 3 show that 15g of leaf powder has a stronger inhibitory
impact than 5g and 10g.

[
B

(=]

g
N

W/"\»&
S

=
control
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Figure 2: Impact of A. lebbeck leaf powder on the root number of selected
crops.
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Figure 3: Impact of A. lebbeck leaf powder on the dry and fresh biomass of
test crops.

Effect of A. lebbeck Bark Powder Biomass on Stem and Root Growth

5g of A. lebbeck bark biomass reduces the height of barley stem
to 10.10cm, maize to 11.90cm, and bean to 10.50cm. At 10g, the barley
stem height was 09.90cm, the maize stem height was 11.70cm, and the
bean stem height was 10.30cm. The application of bark powder of 15g
restricts the growth of barley stems to a maximum length of 09.70cm,
maize to 11.40cm, and beans to 10.1cm. 5g of bark powder reduced the
length of barley roots by 09.50cm, maize by 11.50cm and bean by
09.80cm. At 10 g, the root length of barley was 09.30cm, maize was
11.30cm, and bean reached 09.60cm. At 15g, the barley root length
decreased to 09.10cm, maize to 11.20cm, and bean root to 09.40cm
(Figure 4). The results indicated that an increase in dose concentration led
to a reduction in the root and stem length of the selected plants (Rajala &
Peltonen-Sainio, 2001), however, the most productive crop was barley,
which was followed by maize and beans.
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Influence of A. lebbeck Bark Biomass on Number of Roots

Application of A. lebbeck 5g bark biomass reduced the root
numbers to 09.10 in barley, 11.10 in maize, and 09.50 in beans. At 10g,
the root numbers in barley declined to 08.90, 10.90 maize, and beans to
09.30. Similarly, the influence of 15g induced, whereas the root numbers
were decline up to 08.70, 10.70 for maize, and 09.10 for beans. The results
indicated that a maximum bark dose has significantly affects the root
number compared to a lower dose. The most affected crops were barley,
followed closely by bean and maize (Figure 5). The impact of A. nilotica
leaves were examined in field experiments on P. sativum, showed the
results indicate that A. nilotica synthesis a phenolic compound that affects
length of plumule, root quantity, chlorophyll content, and sugar levels (Al-
Wakeel et al., 2007).
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Figure 4: Impact of A. lebbeck bark powder on the stem and root lengths of
tested crops.
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Figure 5: Impact of A. lebbeck bark powder on the quantity of seminal roots
in test crops.

Effect of A. lebbeck Bark Biomass on Fresh and Dry Biomass

Sg of A. lebbeck bark powder diminishes the fresh biomass of
barley to 07.96g, maize to 08.81g, and beans to 08.44g. A dosage of 10g
declines the fresh biomass of barley to 07.86g, maize to 08.64g, and beans
to 08.26g. At 15g, the fresh biomass of barley is 07.63g, maize is 08.35g,
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and beans are 08.11g. 5g of bark powder also decline the dry biomass of
barley to 06.05g; maize is decline to 06.92g, and beans to 06.68g. A 10g
application lowers the dry biomass of barley to 05.97g; maize is decline to
06.77g, and beans to 06.52g. With 15g, the dry biomass of barley is decline
to 05.76g, maize is to 06.50g, and beans are reduced to 06.39g. The
inhibitory effect of 15g bark powder surpasses that of 5g and 10g (Figure
6).
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Figure 6: Impact of A. lebbeck bark powder on the fresh and dry weights of
test crops.

Impacts of A. lebbeck on Leaf and Bark Biomass on Chlorophyll a
Content

A S5g dose of A. lebbeck leaf biomass decline the chlorophyll “a”
content to 01.73 mg/mL for the leaf, 02.68 mg/mL for maize, and 02.13
mg/mL for bean. A.lebbeck 10g of leaf powder decline chlorophyll a
content to 01.56 mg/mL, maize to 02.51 mg/mL, and bean to 02.05
mg/mL. 15g of leaf decline chlorophyll a content in barley to 01.39
mg/mL, in maize to 02.28 mg/mL, and in bean to 01.97 mg/mL. The
findings showed that, in comparison to lower concentrations, a greater leaf
doses significantly impacted the quantity of chlorophyll a (Figure 7). In
test crops including wheat and maize, leaf extracts from guava, eucalyptus,
and litchi had a negative influence on length of radical, plumule size, and
seed germination. Compared to the other two species, eucalyptus has a
greater allelopathic potential. As extract concentrations rise, the inhibitory
impact intensifies (Zhao et al., 2019; Ahmad et al., 2023).

A. lebbeck bark powder (5g) declines the quantity of chlorophyll
an in barley to 10.98, corn to 3.00, and beans to 02.45 mg/mL. Chlorophyll
a concentration was lowered by 10g of A. lebbeck bark to 01.86 in maize,
2.86 in beans, and 2.33 in beans. Chlorophyll a concentration was decline
by 15g of bark to 01.79 in barley, 02.72 in maize, and 02.23 in beans. The
findings showed that, in comparison to a lower concentration, a greater
leaf concentration had a substantial impact on chlorophyll a content
(Figure 8).
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Figure 7: Influence of leaf powder of A. lebbeck on chlorophyll a content of
test crop species.
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Figure 8: Impact of A. lebbeck bark powder on chlorophyll a level in crop
species.

Effect of Leaf and Bark Powder Biomass of A. lebbeck on Chlorophyll
b Contents

A 5g dose of leaf powder from A. lebbeck resulted in a chlorophyll
b content of 01.99 in the control group, 02.90 in maize, and 2.41 mg/mL
in beans. 10g of 4. lebbeck leaves decline chlorophyll b content to 01.82
in maize, 02.76, and 2.32 mg/mL in beans. The chlorophyll b content in
15g of leaf was measured at 01.73 for the leaf sample, 02.55 for maize,
and 02.15 mg/mL for bean. The results indicated that a maximum dose of
leaf had a greater influence on chlorophyll b compared to a lower dose
(Figure 9). Extracts of P. oleracea were isolated from both root and leaf
tissues. The extracts were analyzed for their influence on C. pepo. The
extracts and rhizoshperic fungi demonstrated inhibitory effects on protein,
chlorophyll a, chlorophyll b, and carotenoids (Shahid et al., 2026).
Additional research indicates that leaf extracts exhibit a greater effect than
root extracts (Voko et al., 2022).
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Figure 9: Impact of A. lebbeck leaf powder on chlorophyll b levels in test crop
species.

The dosage of chlorophyll b in barley, maize, and beans decreased
t0 02.23, 03.18 (80.1%), and 02.66 mg/mL at treatment of 5g of 4. lebbeck
bark powder was added. In maize, the amount of chlorophyll b is reduced
to 02.11, 03.02, and 02.55 mg/mL at treatment of 10g of 4. lebbeck bark.
15g of bark declined the quantity of chlorophyll b in barley to 2.00 of
control, in maize to 02.87, and in beans to 02.41 mg/mL. The results
demonstrated that higher amounts of bark had a stronger impact on the
quantity of chlorophyll b than did lesser amounts (Figure 10).
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Figure 10: Impact of A. lebbeck bark powder on chlorophyll b levels in test
crop species.

Influence of A. lebbeck Leaf and Bark Biomass on Proline
Concentrations

The application of 5g 4. lebbeck leaf biomass induced the proline
level of 01.03 in barley, 01.53 in maize, and 01.42 mg/mL in beans. The
proline content measured in 10g of 4. lebbeck leaf was 1.21 mg/mL, while
maize exhibited a level of 1.69 mg/mL, and beans recorded 1.59 mg/mL.
The proline content increased to 1.39 mg/mL in leaf samples of 15g, while
maize reached 1.87 mg/mL and beans attained 1.75 mg/mL. The findings
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showed that proline concentration was more affected by a higher leaf
treatment than by a lower one (Figure 11). N. plumbaginifolia leaf extracts
were made and evaluated against S. viridis, C. album, S. sophera, and S.
tora. N. plumbaginifolia has antagonistic properties against particular
weeds in the field, as shown by the extracts’ reduction of chlorophyll,
protein, carbohydrate, and proline concentration (Mushtaq et al., 2020).
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Figure 11: Impact of A. lebbeck leaf powder on proline levels in test crop
species.
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Figure 12: Impact of A. lebbeck bark powder on proline levels in test crop
species.

The application of 5g of bark powder from A. lebbeck resulted in
proline content increases of 0.71 mg/mL in maize, 0.97 mg/mL in beans,
and 1.13 mg/mL in other legumes. 10g of 4. lebbeck bark elevated proline
content to 0.90 mg/mL in maize and 1.12 mg/mL in beans, reaching 1.21
mg/mL. The application of 15g of bark resulted in a proline content
increase to 1.01 mg/mL in maize, 1.27 mg/mL in beans, and 1.44 mg/mL
in other legumes. The findings showed that proline content was more
significantly impacted by greater bark concentration than by lower levels
(Figure 12 above). The impact of S. arvensis aqueous extracts on the B.
napus plant was investigated. According to the research, this plant
generated allelochemicals that raise proline levels while decreasing
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carbohydrate, protein, and chlorophyll a and b levels (Hadadchi &
Masoudi, 2006; Chen et al., 2015).

Conclusion

The pots experiments showed that 4. lebbeck aqueous extracts and
powder biomass has adversely affected the plumule, radicale, number of
roots, shoot length, root length, fresh and dry biomass of barley, maize,
and bean. Lower dosages and shorter soaking intervals are also regarded
to have less allelopathic potential, whereas greater extract levels and
longer soaking times boost effectiveness. A. lebbeck leaf, root, and bark
extracts impact proline and chlorophyll a and b in barley, maize, and bean,
whereas the leaf extract boosted proline concentration more than the bark
extracts, although it had a stronger effect on chlorophyll a and b. A. lebbeck
tree plantings near or within field crops should be avoided, according to
this study, and it's crucial to understand the allelochemicals and their
mechanisms of action. Further research is required to determine the
allelochemicals and mode of action of the A. lebbeck tree. It is also
essential to examine how A. lebbeck affects different types of agronomic
crops. In order to boost agricultural productivity, it is also essential to
assess all crops that show resistance to the allelochemicals of the A.
lebbeck plant.

References

Abraham, E., Hourton-Cabassa, C., Erdei, L., & Szabados, L. (2010).
Methods for determination of proline in plants. In Plant stress
tolerance: methods and protocols. Springer: pp: 317-331.

Abrahim, D., Braguini, W. L., Kelmer-Bracht, A. M., & Ishii-Iwamoto, E.
L. (2000). Effects of four monoterpenes on germination, primary
root growth, and mitochondrial respiration of maize. Journal of
chemical ecology, 26(3), 611-624.

Ackerman, S. J., & Hilsenroth, M. J. (2003). A review of therapist
characteristics and techniques positively impacting the therapeutic
alliance. Clinical psychology review, 23(1), 1-33.

Adetunji, A. E., Adetunji, T. L., Varghese, B., Sershen, & Pammenter, N.
W. (2021). Oxidative stress, ageing and methods of seed
invigoration: an overview and perspectives. Agronomy, 11(12),
2369.

Ahmad, 1., Huang, P. J., Malak, N., Khan, A., Asad, F., & Chen, C. C.
(2024). Antioxidant potential of alkaloids and polyphenols of
Viola canescens wall using in vitro and in silico approaches.
Frontiers in chemistry, 12, 1379463.

The Sciencetech 53 Volume 7, Issue 1, Jan-Mar 2026



Phytotoxic effects of Albizia lebbeck (L.) Benth. Extracts Asad et al.

Ahmad, 1., Alotaibi, B. S., Malak, N., Asad, F., Ullah, B., Nasreen, N., ...
& Chen, C. C. (2023). Antidiarrheal potential of Viola canescens:
In vivo and in silico approaches. Pharmaceuticals, 16(4), 489.

Al-Wakeel, S. A. M., Gabr, M. A., Hamid, A. A., & Abu-El-Soud, W. M.
(2007). Allelopathic effects of Acacia nilotica leaf residue on
Pisum sativum L., pp. 24.

Aleksieva, A., & Marinov-Serafimov, P. (2008). A study of allelopathic
effect of Amaranthus retroflexus (L.) and Solanum nigrum (L.) in
different soybean genotypes, 9(2), 47-58.

Bajaj, A., Saxena, M., & Srivastava, S. (2004). Allelopathic Effects of
Parthenium hysterophorus L. on Certain foliar Parameters of
Lantana camara L. In Abstracts of [Vth International Conference
Allelopathy in Sustainable Terrestrial and Aquatic Ecosystems.
International Allelopathy Foundation, Haryana Agricultural
University, Hisar, India, 78; 1-12.

Begum, H. A., Asad, F., Hamayun, M., Murad, W., Khan, A., & Yaseen,
T. (2021). Antifungal activity of six medicinal plants of Pakistan
against selected fungi. Bangladesh Journal of Botany, 50(2), 441-
443.

Chen, H., Singh, H., Bhardwaj, N., Bhardwaj, S. K., Khatri, M., Kim, K.
H., & Peng, W. (2022). An exploration on the toxicity
mechanisms of phytotoxins and their potential utilities. Critical
Reviews in Environmental Science and Technology, 52(3), 395-
435.

Chen, S. Y., Chi, W. C., Trinh, N. N., Cheng, K. T., Chen, Y. A., Lin, T.
C., ... & Chiang, T. Y. (2015). Alleviation of allelochemical
juglone-induced phytotoxicity in tobacco plants by proline.
Journal of Plant Interactions, 10(1), 167-172.

Cui, W., Bai, Q., Liu, J., Chen, J., Qi, Z., & Zhou, W. (2023). Phytotoxicity
removal technologies for agricultural waste as a growing media
component: a review. Agronomy, 14(1), 40.

Cvetnic, Z. D. E. N. K. A., & Vladimir-Knezevic, S. A. N. D. A. (2004).
Antimicrobial activity of grapefruit seed and pulp ethanolic
extract. Acta pharm, 54(3), 243-250.

Duke, Dayan, Romagni, & Rimando. (2000). Natural products as sources
of herbicides: current status and future trends. Weed research,
40(1), 99-111.

Elzaki, O. T., Khider, T. O., Omer, S. H., & Shomeina, S. K. (2012).
Environment friendly alkaline pulping of Albizia lebbeck from
Sudan. Nature and Science, 10(4), 76-82.

Farooq, M., Wahid, A., & Basra, S. M. A. (2009). Improving water
relations and gas exchange with brassinosteroids in rice under

The Sciencetech 54 Volume 7, Issue 1, Jan-Mar 2026



Phytotoxic effects of Albizia lebbeck (L.) Benth. Extracts Asad et al.

drought stress. Journal of Agronomy and Crop Science, 195(4),
262-269.

Feng, X., Huang, R., Zhu, H., Liang, E., Brauning, A., Zhong, L., ... &
Griefinger, J. (2022). Tree-ring cellulose oxygen isotopes indicate
atmospheric aridity in the western Kunlun Mountains. Ecological
Indicators, 137, 108776.

Garnett, E., Jonsson, L. M., Dighton, J., & Murnen, K. (2004). Control of
pitch pine seed germination and initial growth exerted by leaf
litters and polyphenolic compounds. Biology and fertility of soils,
40(6), 421-426.

Gatti, A. B., Perez, S. C.J. G. D. A., & Lima, M. L. S. (2004). Allelopathic
activity of aqueous extracts of Aristolochia esperanzae O. Kuntze
in the germination and growth of Lactuca sativa L. and Raphanus
sativus L. Acta Botanica Brasilica, 18, 459-472.

Geetha, A. (2019). Chapter-2 Phytotoxicity due to fungicides and
herbicides and its impact in crop physiological factors. Chief
Editor Dr. RK Naresh, 29.

Hadadchi, G. R., & Masoudi, K. F. (2006). Allelopathic effects of aqueous
extracts of Sinapis arvensis on growth and related physiological
and biochemical responses of Brassica napus.

Hussain, F., Ilahi, 1., Malik, S. A., Dasti, A. A., & Ahmad, B. (2011).
Allelopathic effects of rain leachates and root exudates of
Cenchrus ciliaris L. and Bothriochloa pertusa (L.) A. Camus.
Pakistan Journal of Botany, 43(1), 341-350.

Inderjit, & Bhowmik, P. C. (2002). Allelochemicals phytotoxicity in
explaining weed invasiveness and their function as herbicide
analogues. In Chemical ecology of plants: allelopathy in aquatic
and terrestrial ecosystems. Springer: pp: 187-197.

Karatas, O., Khataee, A., & Kalderis, D. (2022). Recent progress on the
phytotoxic effects of hydrochars and toxicity reduction
approaches. Chemosphere, 298, 134357.

Khan, N. (2025). Decoding the long-term impacts of genetic modifications
in hormone pathways on plant physiology and ecosystem stability.
Environmental Reviews, 33, 1-20.

Kong, C. H., Wang, P., & Xu, X. H. (2007). Allelopathic interference of
Ambrosia trifida with wheat (Triticum aestivum). Agriculture,
ecosystems & environment, 119(3-4), 416-420.

Kong, C. H., Xuan, T. D., Khanh, T. D., Tran, H. D., & Trung, N. T.
(2019). Allelochemicals and signaling chemicals in plants.
Molecules, 24(15), 2737.

The Sciencetech 55 Volume 7, Issue 1, Jan-Mar 2026



Phytotoxic effects of Albizia lebbeck (L.) Benth. Extracts Asad et al.

Lal, N., & Biswas, A. K. (2023). Allelopathic interaction and eco-
physiological mechanisms in Agri-horticultural systems: a
review. Erwerbs-obstbau, 65(5), 1861-1872.

Li, Y., Kong, D., Fu, Y., Sussman, M. R., & Wu, H. (2020). The effect of
developmental and environmental factors on secondary
metabolites in medicinal plants. Plant physiology and
biochemistry, 148, 80-89.

Liu, J., Cui, W., Qi, Z., Wu, L., & Zhou, W. (2024). Plant-derived waste
as a component of growing media: manifestations, assessments,
and sources of their phytotoxicity. Plants, 13(14), 2000.

Madariaga-Mazoén, A., Hernandez-Alvarado, R. B., Noriega-Colima, K.
0., Osnaya-Hernandez, A., & Martinez-Mayorga, K. (2019).
Toxicity of secondary metabolites. Physical Sciences Reviews,
4(12).

Minagawa, Y., Nakata, S., Date, M., Ii, Y., & Noji, H. (2022). On-chip
enrichment system for digital bioassay based on aqueous two-
phase system. Acs Nano, 17(1), 212-220.

Mushtaq, W., Ain, Q., Siddiqui, M. B., Alharby, H., & Hakeem, K. R.
(2020). Allelochemicals change macromolecular content of some
selected weeds. South African journal of botany, 130, 177-184.

Ohiagu, F. O., Chikezie, P. C., & Chikezie, C. M. (2021). Toxicological
significance of bioactive compounds of plant origin.
Pharmacognosy Communications, 11(2), 67-77.

Pfeithoffer, H. W., & Brantner, A. (2010). Antimicrobial, antioxidant
activities and chemical composition of selected Thai spices.
Warasan Songkhla Nakharin (Chabap Witthayasat Lae
Technology).

Prati, D., & Bossdorf, O. (2004). Allelopathic inhibition of germination by
Alliaria petiolata (Brassicaceae). American journal of Botany,
91(2), 285-288.

Rajala, A., & Peltonen-Sainio, P. (2001). Plant growth regulator effects on
spring cereal root and shoot growth. Agronomy Journal, 93(4),
936-943.

Sesoltani, A. (2011). Ten medicinal plants from Burma. The University of
Oslo, pp. 147.

Shahid, S., Ambrin, M. A. K., Ahmad, S., Vasila, S., & Asad, F. (2026).
Potential of rhizospheric fungus Aspergillus terreus in mitigating
lead toxicity in wheat seedlings. Pakistan Journal of Botany,
58(1), 325-334.

Siyar, S., Majeed, A., Muhammad, Z., Ali, H., & Inayat, N. (2019).
Allelopathic effect of aqueous extracts of three weed species on

The Sciencetech 56 Volume 7, Issue 1, Jan-Mar 2026



Phytotoxic effects of Albizia lebbeck (L.) Benth. Extracts Asad et al.

the growth and leaf chlorophyll content of bread wheat. Acta
Ecologica Sinica, 39(1), 63-68.

Stinson, K. A., Campbell, S. A., Powell, J. R., Wolfe, B. E., Callaway, R.
M., Thelen, G. C., ... & Klironomos, J. N. (2006). Invasive plant
suppresses the growth of native tree seedlings by disrupting
belowground mutualisms. PLoS biology, 4(5), €140.

Valino, A., Pardo-Muras, M., Puig, C. G., Lopez-Periago, J. E., & Pedrol,
N. (2023). Biomass from allelopathic agroforestry and invasive
plant species as soil amendments for weed control—A review.
Agronomy, 13(12), 2880.

Verma, M., & Rao, P. B. (2006). Allelopathic effect of four weed species
extracts on germination, growth and protein in different varieties
of Glycine max (L.) Merrill. Journal of Environmental Biology,
27(3), 571.

Verma, S. C., Vashishth, E., Singh, R., Kumari, A., Meena, A. K., Pant,
P., ... & Padhi, M. M. (2013). A review on parts of Albizia lebbeck
(L.) Benth. used as ayurvedic drugs. Research Journal of
Pharmacy and Technology, 6(11), 1307-1313.

Voko, M. P., Kulkarni, M. G., Ngoroyemoto, N., Gupta, S., Finnie, J. F.,
& Van Staden, J. (2022). Vermicompost leachate, seaweed extract
and smoke-water alleviate drought stress in cowpea by
influencing  phytochemicals, = compatible  solutes and
photosynthetic pigments. Plant Growth Regulation, 97(2), 327-
342.

Yan, H., Chen, H., Xia, M., Liao, Q., Zhao, J., Peng, L., ... & Zhao, G.
(2024). The impacts of plant hormones on the growth and quality
of sprouts. Food and Bioprocess Technology, 17(10), 2913-2942.

Zhao, W., Zheng, Z., Zhang, J., Roger, S. F., & Luo, X. (2019).
Allelopathically inhibitory effects of eucalyptus extracts on the
growth of Microcystis aeruginosa. Chemosphere, 225, 424-433.

The Sciencetech 57 Volume 7, Issue 1, Jan-Mar 2026



