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Sustaining the vegetation cover in Libya represents the most important
priority that must be taken into account by the Ministry of Agriculture. This
study was conducted in the laboratory of the Department of Biology, Faculty of
Education, Omar Al-Mukhtar University, Al-Bayda, Libya, to investigate the
possibility of controlling seed germination of Acacia saligna trees by using
aqueous extracts (flower- seeds- leaves - bark) at different concentration (10, 20
and 40%). The results showed highly significant differences in decreasing a
germination percentage and increasing an average germination time, between
aqueous extracts and concentrations relative to control, where a flowers extract
gave the largest effect on inhibitory germination percentages over the rest of
other extracts. Commonly 40% concentration was the most toxic effect on
A.saligna seed germination. The study concluded of Acacia salgina trees
possess an autotoxicity that can be used to combat thier invasion and expansion
in agricultural lands.

Al-Jabal Al-Akhdar region.

1 Introduction

Most Arab countries import many ornamental trees,
without considering their harmful effects on local plant
communities (Salih and Abdulrrazig, 2021). Acacia sp
(Fabaceae) is native to the tropical and sub-tropical
region, mainly Australia and Africa (Maslin, 2015).
Acacia saligna (Labill) Wendl. (syn. Acacia
cyanophylla  Lindl.) was introduced to the
Mediterranean basin countries including Libya in 1916
AD, as a multipurpose tree, promoting communities via
soil stabilization, windbreak, nitrogen fixation, a source
of fuelwood, and livestock fodder (Midgley and
Turnbull, 2003; Aly and Hassan, 1993). The tree is an
evergreen tree with yellow flowers, and pod or legume
fruits (8-12 cm in length) that contain several dark brown
to black seeds with hard testa. The tree growing to 5-9
meters within their life spane (40 years) (Maslin, 1974;
Midgley and Turnbull, 2003).

It is characterized by its rapid growth, its production
of huge numbers of seeds, its adaptation to many arid

and semi-arid environments, and its high resistance to
drought and salinity (Akkari et al., 2008), but was
recently included in a blacklist of invasive alien species
in EU Regulation No. 1262 of 2019 (Maccioni et al.,
2020), due to its detrimental effects on biodiversity in
natural environments, protected areas by invading large
areas of land that id reducing the richness, diversity of
native species, the emergence of weeds and altering the
properties of soils (Nsikani et al., 2018; Marzialetti et
al., 2019), in addition to its negative effects on
agricultural crops, direct competition for water, light,
and food resources, or indirectly, This is what is known
as an allelopathic, through the secretion of toxic
chemicals impede the growth of neighboring plants
(Suhalli et al., 2019), where a study conducted in Egypt
showed reclamation of the lands of the Nile Delta region,
by an introduction of A.saligna trees, led to a decreased
diversity of vegetation cover in this region (Abd El
gawad and El Amier, 2015). Recently, as shown by a
local Libyan study demonstrated high toxicity of extracts
of Acacia trees on germination of agricultural crops
(Salih and Abdulraziqg, 2021).
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About 500 research papers were published on many
aspects of the damage caused by an infestation of Acacia
trees in the past twenty-five years (Souza-Alonso et al.,
2017), without addressing modern means to combat
instead of the traditional methods of removing them by
cutting, or burning, or using pesticides costly
economically, addition to negative effects on the
environment (Van Wilgen et al., 2012), to attempt to
find a safe method, Maccioni (et al 2020) used rosemary
oil to suppress the growth of A. saligna seed
germination, which gave results could be useful for
controlling this exotic species invasive.

Therefore, this study aimed to control the
germination of seeds of invasive Acacia saligna trees in
the Al-Jabal Al-Akhdar region using its aqueous extracts
(flowers - seeds - leaves - bark) at a concentration of (10,
20, 40%).

2 Materials and Methods

Samples of Acacia saligna trees (flowers - seeds -
leaves - bark) were collected from of Al-Bayda city,
washed with distilled water, and then dry under natural
conditions, grind with an electric grinder, and finally
preserving for use.

2.1  Seed selection:

The seeds of the homogeneous Acacia trees were
selected, cleaned of impurities, and viability was tested
by soaking in distilled water to get rid of empty seeds
floating on the surface, were soaked in 1% sodium
hypochloride solution for 3 minutes, washed with
distilled water (Dafaallah et al., 2019). After that the
seeds were soaked in 6% hydrogen peroxide for 12 h to
remove a hardcover (Salih et al., 2020).

2.2 Aqueous Extraction:

The aqueous extract (flowers- seeds- leaves- bark )
was prepared separately by adding 100 g of air-dried
powder to 500 ml of distilled water for 24 h, after that
the extract was filtered through filter paper and placed
on a Shaker for 24 hours. Then it was centrifuged at the
speed of 2000 rounds per minute for 15 minutes. The
extract was passed through Whatman filter paper No.1.
The obtained extract concentration was considered as the
stock solution (100%) (Masoud et al.,2018). Then it was
appropriately diluted with distilled water to give final
concentrations of 10, 20 and, 40%.

2.3  Test for Extracts:

Normally, 30 seeds per each Petri dish, were lined
with two Whatman No.1 filter papers, incubated atroom
temperature, each treatment was repeated three times,
dishes were subjected to daily observation for 12 days

and follow-up of germination in terms of addition of
extracts to the treated dishes. add distilled water to
Control as needed for each dish (Othman et al., 2018),
Germination was calculated by recording a number of
germinated seeds in all treatments starting from third
day, which the first germination occurred. Was
germination criterion is appearance of radicle outside
seed cover (Ganatsas et al., 2008), at end of the
experiment took final results of following qualities:

Germination percentage (PG %) = number of
germinated seeds / total number of seeds x 100 (Yousif
et al., 2020).

Mean germination time (MGT) = the total number
of germinated seeds per day / total number of germinated
seeds at end of the experiment (Das et al., 2017).

Statistical Analysis:

The study experiences were designed according to
the completely randomized (CRD). Statistical analysis
was performed using Minitab 17 program and ANOVA
variance analysis tables. The averages were compared
using Tukey's test at P <0.05

3  Results

The data recorded in Fig (1 and 2) indicated there
were significant differences, between the tested
concentrations in decreasing the germination percentage
and increasing the average germination time after 12
days from the beginning of the experiment, compared to
the control. Commonly, 10% concentration of flowers
extract recorded the lowest rates in reducing the
germination percentage from 94.4% for control to 8.8%,
an increase in the average germination time from 6.2
days for control to 9.5 days, while other concentrations
20 and 40% were to stop the growth of seeds, two
concentrations recorded 10 and 20% of seed extract of
germination rates 20, 11.1%, and the average
germination time at 7.8, 9.4 days, respectively,
compared to the control, and the 40% concentration did
not show any germination, and the leaf extract recorded
for the two concentrations 10, 20% germination rate
33.3, 15.5%, with an average The germination time 6.8
and 9.0 days, respectively, compared to the control, and
the 40% concentration did not show any germination,
while bark extract with concentration (10, 20, 40%)
recorded germination rates of 56.6, 24.4 and 10%, an
average germination time of 7.1, 8.2 and 8.7 days,
respectively, compared to the control.
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Fig (1): Effect of Acacia saligna extracts on germination percentage of its seeds.(Mean + Standard Deviation).
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Fig (2): Effect of Acacia saligna extracts on Mean germination time of its seeds.(Mean + Standard Deviation).

4  Discussion

Invasive alien plant species over the past decades
have posed serious threats to local biodiversity,
ecosystem, environmental quality, which requires
confronting this threat and moving towards preventing
and eliminating import (Marzialetti, et al. 2019; Bartz
and Kowarik, 2019), for the rapid and remarkable spread
of A. saligna trees in This study was conducted in Al-
Jabal Al-Akhdar region, which showed the growth of
seeds of these trees can be resisted by using the extracts
of their parts, this effect is known as auto-toxicity
(Favaretto et al., 2017), and this explains the growth of
its seeds at long distances from the mother tree. This
result agreed with Richardson et al., (2000) who show

that invasive plants spread at long distances from each
other, and the results showed that all extracts of golden
acacia parts significantly reduced the percentage of
germination with a clear increase in the average time of
germination, and it was noted that the largest inhibitory
percentages were for the flower extract followed by the
seeds extract this result was confirmed by ElAyeb-
zakhama et al., (2015) that the greatest inhibitory rates
were for A. cyanophyll flower extract on seedlings
plants.The high toxicity of the golden acacia flowers
may be due to the fact that they contain an abundant
amount of phenolic compounds benzoic acid, caffeine,
o-coumaric acid, in addition to flavonoids quercetin,
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naringenin, kaempferol (Al-Huqail et al., 2019), which
would It interferes with physiological processes through
its effect on cell division and elongation, membrane
permeability, ion and water absorption, enzyme
synthesis, metabolism, photosynthesis, plant hormone
metabolism, respiration, protein and nucleic acid
synthesis (Cheng and Cheng, 2015).

5 Conclusion:

We conclude from this study that the aqueous extracts of
A. saligna have an inhibitory effect against the growth
of its seeds, reduced all extracts with all concentrations
significantly the germination percentage and increased
the average germination time. The flowers extract was
the most toxic of all the extracts, the concentration was
40% which was the concentration the most effective in
inhibiting the growth of the tested seeds. Therefore, this
study recommends setting strict controls for the import
of ornamental trees by the Ministry of Agriculture,
limiting the spread of A. saligna trees, finding new ways
to resist its invasion, preserving the diversity of
vegetation cover in Al-Jabal Al-Akhdar.

Conflict of interest: The authors declare that
there are no conflicts of interest.

References:

Abd El Gawad, A. M., and EI-Amier, Y. A. (2015).
Allelopathy and Potential Impact of Invasive
Acaciasaligna (Labill.) Wendl. on Plant Diversity in
the Nile Delta Coast of Egypt. International Journal
of Environmental Research, 9(3):923-932.

Akkari, H., Darghouth, M. A., and Ben Salem, H. (2008).
Preliminary investigations of the anti-nematode
activity of Acacia cyanophylla Lindl.: Excretion of
gastrointestinal nematode eggs in lambs browsing A.
cyanophylla with and without PEG or grazing native
grass. Small Ruminant Research, 74(1), 78-83.

Al-Hugail, A. A., Behiry, S. I, Salem, M. Z., Ali, H. M.,
Siddiqui, M. H., and Salem, A. Z. M. (2019).
Antifungal, antibacterial, and antioxidant activities
of Acacia saligna (Labill.) HL Wendl. flower
extract: HPLC analysis of phenolic and flavonoid
compounds. Molecules, 24(4): 700.

Aly, A. E., and Hassan, M. T. H.(1993). Atlas of Legume
plants of the North-West Coast of Egypt . Rose El-
Youssef New Presses ,Cairo ,Egypt ,pp.27 — 30.

Bartz, R., and Kowarik, I. (2019). Assessing the environmental
impacts of invasive alien plants: a review of
assessment approaches. NeoBiota 43, 69-99.

Cheng, F., and Cheng, Z. (2015). Research progress on the use
of plant allelopathy in agriculture and the
physiological and ecological mechanisms of
allelopathy. Frontiers in plant science, 6, 1020.

Dafaallah, A. B., Mustafa, W. N., and Hussein, Y. H. (2019).
Allelopathic Effects of Jimsonweed (Datura
Stramonium L.) Seed on Seed Germination and
Seedling Growth of Some Leguminous Crops.
International Journal of Innovative Approaches in
Agricultural Research, Vol. 3 (2), 321-331.

Das, M., Sharma, M., and Sivan, P. (2017). Seed germination
and seedling vigor index in Bixaorellana and
Clitoria ternatea. Int. J. Pure App. Biosci. vol 5 (5):
15-19.

El Ayeb-Zakhama, A., Sakka-Rouis, L., Bergaoui, A., Flamini,
G., Ben Jannet, H., and Harzallah-Skhiri, F. (2015).
Chemical composition and allelopathic potential of
essential oils obtained from Acacia cyanophylla
Lindl. cultivated in Tunisia. Chemistry &
biodiversity, 12(4): 615-626.

Favaretto, A., Scheffer-Basso, S. M., and Perez, N. B. (2017).
Autotoxicity in tough Lovegrass (Eragrostisplana).
Planta Daninha, 35.pp1-7.

Ganatsas, P., Tsakaldimi, M., and Thanos, C. (2008). Seed and
cone diversity and seed germination of Pinus pinea
in Strofylia Site of the Natura 2000 Network.
Biodiversity and Conservation, 17: 2427-2439.

Maccioni, A., Santo, A., Falconieri, D., Piras, A., Farris, E.,
Maxia, A., and Bacchetta, G. (2020). Phytotoxic
effects of Salvia rosmarinus essential oil on Acacia
saligna seedling growth. Flora, 269, 151639 pp1-8.

Marzialetti, F., Bazzichetto, M., Giulio, S., Acosta, A. T.,
Stanisci, A., Malavasi, M., and Carranza, M. L.
(2019). Modelling Acacia saligna invasion on the
Adriatic coastal landscape: An integrative approach
using LTER data. Nature Conservation, 34, 127-
144,

Maslin, B. R. (1974). Studies in the genus, Acacia, 3: The
taxonomy of A. saligna (Labill.) H. Wendt. Nuytsia
1(4): 332-340.

Maslin, B. R. (2015). Synoptic overview of Acacia
sensulato (Leguminosae: Mimosoideae) in East and
southeast Asia. Gard. Bull. Singapore, 67 pp. 231-
250.

Masoud, M., Omar, M. A. K., Abugarsa, S. A. (2018).
Allelopathic effects of aqueous extract from Satureja
thymbra . on seed germination and seedling growth
of Pinus halepensis Mill. And Ceratonia siliqua L.
Libyan Journal of Science & Technology, 7(1): 17-
20.

Midgley, S. J., and Turnbull, J. W. (2003). Domestication and
use of Australian Acacias: Case studies of five
important species. Australian Systematic Botany
16(1): 89-102.

Nsikani, M. M., van Wilgen, B. W., Bacher, S., and Gaertner,
M. (2018). Re-establishment of Protearepens after

23



SJFSSU Vol. 1, No. 2 October (2021) 20-24

Salih et al.

clearing invasive Acacia saligna: Consequences of
soil legacy effects and a native nitrophilic weedy
species. South African Journal of Botany, 116, 103-
109.

Othman, B., Haddad, D., and Tabbache, S. (2018).
Allelopathic Effects of Sorghum halepense (L.) Pers.
and Avena sterilis L. Water Extracts on Early
Seedling Growth of Portulaccaoleracea L. and
Medicago sativa L. International Journal of Medical
Science, Vol. 5(10): 7-12.

Richardson, D. M., Pysek, P., Rejmanek, M., Barbour, M. G.,
Panetta, F. D., and West, C. J. (2000). Naturalization
and invasion of alien plants: concepts and
definitions. Diversity and distributions, 6(2), 93-107.

Salih, S. M., Abdulrrazig, A. A., and Salih, S. M. (2020). In
vitro treatment of Acacia saligna (Labill) trees seeds
dormancy. Journal BAYAN, 7: 43-54.

Salih, S. M., and Abdulrrazig, A. A. (2021). Phytotoxicity test
of Acacia saligna trees on germination seeds of some
leguminous crops. Journal BAYAN, 9: 391-54.

Souza-Alonso, P., Rodriguez, J., Gonzalez, L., and Lorenzo, P.
(2017). Here to stay. Recent advances and
perspectives about Acacia invasion in Mediterranean
areas. Annals of Forest Science, 74(3), 1-20.

Suhaili, M. F., Metali, F., Sukri, R. S., and Taha, H. (2019).
Allelopathic  potential of invasive Acacia
holosericea on germination and growth of selected
paddy varieties. Research on Crops, 20(1), 236-242.

Van Wilgen, B.W., Forsyth, G.G., Le Maitre, D.C,,
Wannenburgh, A., Kotzé, J.D.F., van den Berg, E.,
Henderson, L., (2012). An assessment of the
effectiveness of a large, nationalscale invasive alien
plant control strategy in South Africa. Biol. Conserv.
148, 28-38.

Yousif, M. A. I, Wang, Y. R., and Dali, C. (2020). Seed
dormancy overcoming and seed coat structure
change in Leucaena leucocephala and Acacia
nilotica. Forest Science and Technology, 16(1): 18-
25

24



Scientific Journal for faculty of Science

® sjsfsu@su.edu.ly
= journal.su.edu.ly/index.php/JSFSU

caculty or
K L Ve,
e
5 /‘\ N
& [ SJFSsU g
g L am H
- -~
2 >
“rreviewed 109

) media92production@gmail.com



