Journal of African and Nile Basin Volume 7, Issue 1 (82-94) January, 2024
Countries Research and Studies Website: https://mbddn.journals.ekb.eg/
ISSN:2682-4450 E-mail: afr.journal@aswu.edu.eg

Efficacy of Pre-Sowing Treatments on Seeds of Some Acacia Species: The

Effect on Germinability
A.F.A. Ebeid?!, and M.G. Khalil?, Kassem A. S. Mohammed?

!Research Woody Trees Department, Horticulture Institute, Agriculture Research Institute
2Institute of Afiican and Nile Basin Countries Research and Studies, Aswan University

“Corresponding author: Dr. K.A.S. Mohammed E-mail; kassem said@aswu.edu.eq
Olnstitute of African and Nile Basin Countries Research and Studies - Aswan university

Abstract

The present experiment was conducted during the two seasons of 2022 and 2023 at the
Agricultural Research Station of Al-Marashda, Qena Governorate, ARC to overcome seed
dormancy by different pre-germination treatments of three Acacia species. The three Acacia
species were A. albida, A. farnesiana and A. nilotica. There were significant differences of pre-
germination treatments, tested Acacia trees and their interaction on the different germination traits
in the 1 and 2" seasons. Soaking seeds in boiling water for 24 h gave the highest germination
rate, followed by soaking in concentrated H>SO4 for 15 min and mechanical scarification. The
highest value of germination rate in the two seasons was recorded with the seeds of 4. abida, while
the lowest value was recorded with A. nilotica. The highest values of germination rate were
recorded with treated seeds of A. albida by boiling water for 24 h, and soaking seeds of 4. albida
in 2000 ppm GA3 for 24 h. The shortest germination delay was recorded with the mechanical
scarification, immersion in concentrated sulphuric acid and soaking seed in boiled water. The
shortest germination delay was recorded with 4. farnesiana seeds, followed by A. nilotica seeds.
The least germination delay was recorded with A. farnesiana seeds plus mechanical scarification,
followed by mechanical scarification of A. albida. The shortest germination latency was obtained
with the Acacia seeds those treated by boiling water for 24 h, soaking in concentrated sulphuric
acid for 15 min and mechanical scarification. The shortest germination latency was produced with
A. farnesiana seeds treated by boiled water, and A. nilotica seeds treated by soaking in tap water
for 24 h. It is evident that the fastest seeds from those treated by soaking in boiled water for 24 h,
soaking in concentrated sulphuric acid for 15 min and mechanical scarification treatments. The
fastest seeds were as result of soaking seeds of 4. farnesiana, A. albida in boiled water for 24 h,
and soaking seeds of A. farnesiana in concentrated sulphuric acid for 24 h. The shortest
germination duration was due to scarify seeds of 4. farnesiana, followed by the same species that
treated by soaking in concentrated sulphuric acid for 15 min and soaking in boiled water for 24 h.
Keywords: Acacia Species, Germination, Pre-Sowing Treatments

Introduction

Acacia species belong to the Fabaceae family. The most advantages of these species are
the ability of their roots to make symbiosis with soil microorganisms (Rhizobium and
mycorrhizae) and therefore the capacity to survive in the marginal soils that characterized with
very poor in the nutritional elements (Boukhatem et al., 2016). Acacia species are honey-
yielding plants with considerable sources of shade in the arid regions, and it also a site of nesting
for several birds (Zhang et al., 2016). The wood is hard, heavy, and could be also used for the
reforestation of degraded lands to improve soil organic matter and its textures. Moreover, they
have proven very hardy and tolerant for drought and salinity, so they are widely planted for
windbreak and to control soil erosion (Kheloufi et al., 2017).
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Many of tree species are fast-growing, and classified as better producer of biomass, but
most of these species have seeds which have difficulties for germinating by presenting water
impermeability (Liu ef al., 2011). These tree species cannot germinate in the normal conditions.
The problems of the water imbibition phase are the vital problem of the establishment and
growth of the leguminous tree species (de Faria et al., 2010). It is known under integumentary
dormancy, which combined with the embryonic dormancy to make an ecological mechanism,
which allows the seeds to germinate only in the favorable conditions. This phenomenon applies
generally to the tree species and leguminous shrubs (Vargas et al., 2015). Therefore, seeds
require pre sowing treatments to obtain fast and uniform seed germination and a considerable
rate (Azad et al., 2013). Kiani ez al. (2012) investigated pre germination treatments on Acacia
tortilis and A. oerfota and found that treating seeds with sand paper scarification led to the
highest germination percentage in both species. While, the lowest germination percentage
resulted from soaking seeds in tap water for 48 or 24 h. Satti et al. (2016) proved that using
sulphuric acid treatment for Acacia nilotica seeds is a better option for enhancement
germination rate in initial 3 days of germination. Also, Cartes-Rodriguez et al. (2022) studied
pre-germination treatments on some woody trees as Acacia caven indicated that among the
most used treatments are soaking in water at room temperature and soaking in sulfuric acid.
Soaking in tap water ranged between 2 and 72 h for most species, while exposure to sulfuric
acid varies between 30 and 180 min depending on tree species. Therefore, the main objective
of this work was to reduce seed coat thickening for decreasing seed germination period,
improving germination parameters and increasing seedling quality by using different pre-
sowing treatments of three Acacia species, namely A. albida, A. farnesiana and A. nilotica.

Material and methods

The present investigation was carried out at the Agricultural Research Station of Al-
Marashda, Qena Governorate, Egypt during the two seasons of 2022 and 2023 to study the
effect of some pre-germination treatments on breaking seed dormancy of three Acacia
species.

Seed source:

Seeds of the three Acacia species i.e. A. albida, A. farnesiana and A. nilotica were collected
from the Tropical Farm of Kom- Ombo, Aswan Botanical Garden, Agricultural Research Center,
Egypt. The mature and dry pods were collected from healthy trees and manually crushed to free
seeds. Seeds and pods of the three Acacia species were shown in Figure 1 a, b & c.

Pre-germination treatments:

Seeds of the three species underwent different pre-germination treatments i.e. untreated
seeds (control), soaking in tap water for 24 h., soaking in tap water for 48 h., soaking in boiled
water for 24 h., soaking in 2000 ppm GA3 for 24 h., soaking in 4000 ppm GAj; for 24 h., soaking
in 6000 ppm GA;3 for 24 h., immersion in concentrated sulphuric acid for 15 min, followed by a
good washing by distilled water, or mechanical scarification by steel file.

There were 9 treatments for each species, and each treatment was represented by 30 seeds.
10 seeds per pot (25 x 30 cm), filled with prepared medium of clay loamy soil, its chemical and
physical properties was shown in Table (1) and irrigated daily. All other cultural practices were
completed according to the requirements of nursery.
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Fig. 1 (¢). Acacia nilotica seeds and pods
Table 1. Chemical and physical analysis of the experimental soil.

Physical properties

Soil texture Sand Silt Clay
Clay loam 16 % 36% 48%
Chemical properties
Organic Matter Ca CO3% HCOs SO42 Soil pH E.C.
% meq/100 g sail) (dsm7
1.75 221 0.72 3.76 7.81 1.32

Experimental design:

This experiment was arranged in a split- plot in a randomized complete block design (RCBD)
contained of 27 treatments. Nine pre-germination treatments were presented in the main-plots,

-84-



Ebeid et al., 2024

while the three Acacia species were assigned in sub-plots. The experiment was conducted from 1%
February to 1% May for each season.

Collected data:

The data were collected for germination characteristics as follows:

1- Germination rate (%): the number of seeds sprouted divided by the number of total seeds,
expressed as a percentage (Akaffou et al., 2019).

2- Germination delay (days) refers to the period between the sowing of each seed and the
appearance of each seedling (N'golo et al., 2018).

3- Latency time (days) the time takes for the first seed to germinate from the sowing of all the
seeds (Amani et al., 2015).

4- Germination speed (days): the average time after which 50% of the seeds have germinated
(Douma et al., 2019).

5- Germination duration or spread time (days): the period between germination of the first
seed and the last seed (Adji et al., 2020).

Statistical Analysis:

The obtained data from the two seasons were tabulated, pooled and subjected to the statistical
analysis using Michigan Statistical Program Version C (MSTATC). The analysis of variance
(ANOVA) was performed and the means were compared by using the least significant differences
(LSD) test at 5% level (Snedecor and Cochran, 1989).

Results and discussion

The effect of pre-sowing treatments, Acacia species and their interaction on germination traits:
I- Germination rate (%):

The effect of pre-germination treatments, Acacia species and their interactions on
germination rate percentages was presented in Table (2). There were significant differences of
these factors on the germination rate in the 1% and 2™ seasons. As in Table (1), soaking seeds
in boiling water for 24 h gave the highest germination rate (83.22 and 83.67%), followed by
soaking in concentrated sulphuric for 15 min (75.78 and 77.56%) and mechanical scarification
(70.22 and 70.67%). While the lowest values of germination rate were recorded with untreated
seeds (41.33 and 44.89%) and soaking in tap water for 24 h (59.33 and 61.56%) in the 1 and
2" seasons, respectively. Germination rate (%) was significantly different among the three
Acacia species. The highest value of germination rate in the two seasons (76.81and 78.26 %)
was noticed with the seeds of A. abida, while the lowest value (49.41% and 52.67 %) was
recorded with 4. nilotica in the first and second seasons, respectively.

The results recorded in the same table show the effect of the interaction between the pre-
germination treatments and Acacia species on germination rate (%). The highest values of
germination rate (95.00 and 93.67%), (94.33 and 95.67%), (93.33 and 92.67%) and (84.67 and
86.00%) were recorded with treated seeds of 4. albida by boiling water for 24 h, soaking seeds
of A. albida in 2000ppm GA3 for 24 h, soaking seeds of 4. farnesiana in boiled water and
soaking seeds of A. albida in concentrated sulphuric acid for 15 min in the 1% and 2" seasons,
respectively. Meanwhile, the less germination rate was as a result of untreated seeds of A.
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nilotica (29.33 and 34.00%), followed by untreated seeds of 4. farnesiana (41.33 and 45.33%)
and soaking seeds of A. nilotica in tap water for 24 h (42.00 and 44.00%).

Table 2. The effect of pre-sowing treatments, Acacia species and their interactions on
germination rate (%) of 4. albida, A. farnesiana and A. nilotica seeds during the two seasons

0f 2022 and 2023.
1% season

(A) (B) Acacia species Mean
Pre sowing treatments A. albida A. farnesiana A. nilotica A)
Control 53.33 41.33 29.33 41.33
Tap water for 24 h 65.33 70.67 42.00 59.33
Tap water for 48 h 74.33 60.67 72.00 69.00
Boiled water for 24 h 95.00 93.33 61.33 83.22
2000 ppm gibberellin for 24 h 94.33 60.67 43.33 66.11
4000 ppm gibberellin for 24 h 79.67 72.00 38.00 63.22
6000 ppm gibberellin for 24 h 82.00 56.00 34.67 57.56
Sulphuric acid for 15 min. 84.67 82.00 60.67 75.78
Scarification 62.67 84.67 63.33 70.22
Mean (B) 76.81 69.04 49.41
LSD 5% A=4.63 B=2.55 AB=17.77

2" season

Control 55.33 45.33 34.00 44.89
Tap water for 24 h 68.00 72.67 44.00 61.56
Tap water for 48 h 76.33 62.67 75.33 71.44
Boiled water for 24 h 93.67 92.67 64.67 83.67
2000 ppm gibberellin for 24 h 95.67 64.67 50.00 70.11
4000 ppm gibberellin for 24 h 81.33 74.00 41.33 65.56
6000 ppm gibberellin for 24 h 84.00 59.33 36.00 59.78
Sulphuric acid for 15 min. 86.00 82.67 64.00 77.56
Scarification 64.00 83.33 64.67 70.67
Mean (B) 78.26 70.81 52.67
LSD 5% A=392 B=1.87 AB=6.03

I1I- Germination delay (day):

The effect of pre-sowing treatments, Acacia species and their interactions on germination
delay (days) were presented in Table (3). There were significant differences of these factors on
the germination delay in the 1%t and 2" seasons. As shown in Table (3) the shortest germination
delay (8.33 and 7.89) was recorded with the mechanical scarification of seeds, immersion in
concentrated sulphuric acid (9.33 and 8.78 days) and soaking in boiled water (9.67 and 9.00
days) of the tested Acacia seeds. Meanwhile, the longest germination delay was noticed with
untreated seeds (15.67 and 14.67days) and soaking seeds in tap water for 24 h (14.33 and 13.67
days) in the 1% and 2" seasons, respectively. Germination delay (days) was significantly
affected by the three Acacia species. The shortest germination delay (9.41 and 9.00 days) was
recorded with 4. farnesiana seeds, followed by A. nilotica seeds (13.11 and 12.11 days) in the
first and second seasons, respectively. The interaction between the pre sowing treatments and
Acacia species on germination delay proved that the least germination delay (6.0 days) was
recorded with A. farnesiana seeds plus mechanical scarification, followed by mechanical
scarification of A. albida (6.84 days) in the mean of seasons. Whereas, the longest germination
delay of (16.0 and 15.0 days) and (16.0 and 15 days) was recorded with untreated seeds of 4.
albida or A. nilotica in the 1*' and 2" seasons, respectively.

-86 -



Ebeid et al., 2024

Table 3. The effect of pre sowing treatments, Acacia species and their interactions on
germination delay (days) of A. albida, A. farnesiana and A. nilotica seeds during the two
seasons of 2022 and 2023.

1% season

(A) (B) Acacia species Mean
Pre sowing treatments A. albida A. farnesiana A. nilotica A)
Control 16.00 15.00 16.00 15.67
Tap water for 24 h 15.00 13.00 15.00 14.33
Tap water for 48 h 14.00 11.00 9.00 11.33
Boiled water for 24 h 8.00 7.00 14.00 9.67
2000 ppm gibberellin for 24 h 10.00 9.33 15.00 11.44
4000 ppm gibberellin for 24 h 12.00 8.33 14.00 11.44
6000 ppm gibberellin for 24 h 13.00 8.00 13.00 11.33
Sulphuric acid for 15 min. 11.00 7.00 10.00 9.33
Scarification 7.00 6.00 12.00 8.33
Mean (B) 11.78 9.41 13.11
LSD 5% A=0.85 B=0.63 AB=1.76

2" season

Control 15.00 14.00 15.00 14.67
Tap water for 24 h 14.00 13.00 14.00 13.67
Tap water for 48 h 13.33 10.00 8.00 10.44
Boiled water for 24 h 7.00 7.00 13.00 9.00
2000 ppm gibberellin for 24 h 9.00 8.00 14.00 10.33
4000 ppm gibberellin for 24 h 11.00 8.00 13.00 10.67
6000 ppm gibberellin for 24 h 12.00 8.00 12.00 10.67
Sulphuric acid for 15 min. 10.33 7.00 9.00 8.78
Scarification 6.67 6.00 11.00 7.89
Mean (B) 10.93 9.00 12.11
LSD 5% A=126 B=0.52 AB=1.79

ITI-The effect on latency time (days):

Results in Table (4) show the effect of pre-sowing treatments, Acacia species and the
interaction between them on the germination latency (days) during the seasons of 2022 and
2023. There were significantly differences of the effect of the tested germination treatments on
the germination latency during the two studied seasons. However, the shortest germination
latency (3.33 and 3.43 days), (3.43 and 3.57 days) and (3.83 and 3.93days) was obtained with
the Acacia seeds those treated by boiling water for 24 h, soaking in concentrated sulphuric acid
for 15 min and mechanical scarification in the 1% and 2" seasons, respectively. On the other
side, the longest germination latency (6.21 and 6.17 days), (5.43 and 5.53 days) and (4.98 and
4.97 days) was detected with untreated seeds, soaking in GA3 at 6000 ppm for 24 h and soaking
in tap water for 24h in the 1 and 2" seasons, respectively. Concerning the influence of Acacia
species on germination latency regardless of pre-sowing treatments, the differences between
these effects were significant. It is evident that the shortest germination latency (3.99 and 4.06
days) was due to 4. farnesiana seeds. The longest germination latency (5.12 and 5.23 days) was
recorded with A. nilotica seeds in the 1% and 2" seasons, respectively. The effect of interaction
between Acacia species and pre sowing treatments on germination latency was significant as
shown in Table (4). The shortest germination latency (2.40 and 2.48 days), (2.80 and 2.80 days)
and (2.90 and 3.08 days) was produced with A. farnesiana seeds treated by boiled water, 4.
nilotica seeds treated by soaking in tap water for 24 h and soaking seeds of 4. farnesiana for
15 min in concentrated sulphuric acid in the 1%t and 2" seasons, respectively.
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Table 4. The effect of pre sowing treatments, Acacia species and their interactions on latency
time (days) of 4. albida, A. farnesiana and A. nilotica seeds during the two seasons of 2022 and
2023.

1% season
(A) (B) Acacia species Mean

Pre sowing treatments A. albida A. farnesiana A. nilotica A)
Control 4.83 6.53 7.27 6.21
Tap water for 24 h 4.93 3.70 6.30 4.98
Tap water for 48 h. 4.77 4.67 2.80 4.08
Boiled water for 24 h 3.07 2.40 4.53 3.33
2000 ppm gibberellin for 24 h 3.43 3.97 5.30 4.23
4000 ppm gibberellin for 24 h 4.53 3.13 5.80 4.49
6000 ppm gibberellin for 24 h 4.33 5.13 6.83 5.43
Sulphuric acid for 15 min 3.60 2.90 3.80 3.43
Scarification 4.57 3.50 3.43 3.83
Mean (B) 4.23 3.99 5.12

LSD 5% A=0.30 B=0.19 AB=0.55

2" season

Control 4.69 6.61 7.21 6.17
Tap water for 24 h 4.82 3.69 6.40 4.97
Tap water for 48 h 4.66 441 2.80 3.96
Boiled water for 24 h 3.06 2.48 4.74 3.43
2000 ppm gibberellin for 24 h 3.63 4.20 5.56 4.46
4000 ppm gibberellin for 24 h 4.72 3.38 5.85 4.65
6000 ppm gibberellin for 24 h 4.41 5.20 6.98 5.53
Sulphuric acid for 15 min 3.71 3.08 3.92 3.57
Scarification 4.65 3.53 3.60 3.93
Mean (B) 4.26 4.06 5.23

LSD 5% A=034 B=0.20 AB=0.59

IV- Germination speed (days):

The effects of the three Acacia species, pre-germination treatments and their interactions
on the germination speed were statistically different as shown in Table (5). It is evident that
the fastest seeds after (6.56 and 6.76 days), (7.10 and 7.24 days) and (7.28 and 7.38 days) from
those treated by soaking in boiled water for 24h, soaking in concentrated sulphuric acid for 15
min and mechanical scarification treatments in the 1% and 2" seasons, respectively.
Meanwhile, the slowest seeds after (12.66 and 12.93), (10.77 and 10.90) and (10.76 and 10.82
days) were detected with untreated Acacia seeds, soaking in 6000 ppm GA3 for 24 h and
soaking in tap water for 24 h in the 1% and 2" seasons, respectively. The effect of pre-sowing
treatments on germination speed regardless the Acacia species pointed out that the fastest seeds
after (8.99 and 9.05 days) were recorded with 4. albida, while the slowest seeds after (9.29
and 9.32 days) were produced with 4. farnesiana trees, in the 1% and 2" seasons, respectively.

Concerning the effect of interaction between Acacia species and pre-sowing treatments,
it is evident that the fastest seeds after (5.40 and 5.48 days), (6.40 and 6.32 days) and (6.57 and
6.65 days) were because of soaking seeds of A. farnesiana, A. albida in boiled water for 24 h,
and soaking seeds of 4. farnesiana in concentrated sulphuric acid for 24 h in the 1% and 2™
seasons, respectively. Meanwhile, the slowest seeds after (13.53 and 13.63 days) and (12.50
and 12.72 days) were recorded with untreated seeds of 4. farnesiana and A. albida in the 1%
and 2" seasons, respectively.
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Table 5. The effect of pre sowing treatments, Acacia species and their interactions on
germination speed (days) of A. albida, A. farnesiana and A. nilotica seeds during the two
seasons of 2022 and 2023.

1% season

(A) (B) Acacia species Mean
Pre sowing treatments A. albida A. farnesiana A. nilotica (A)
Control 12.50 13.53 11.93 12.66
Tap water for 24 h 11.93 9.37 10.97 10.76
Tap water for 48 h 10.10 11.33 6.47 9.30
Boiled water for 24 h 6.40 5.40 7.87 6.56
2000 ppm gibberellin for 24 h 6.63 10.63 8.97 8.74
4000 ppm gibberellin for 24 h 9.53 8.13 9.80 9.16
6000 ppm gibberellin for 24 h 8.67 11.80 11.83 10.77
Sulphuric acid for 15 min 7.27 6.57 7.47 7.10
Scarification 7.90 6.83 7.10 7.28
Mean (B) 8.99 9.29 9.16
LSD 5% A=0.50 B=0.36 AB=1.01

2" season

Control 12.72 13.63 12.43 12.93
Tap water for 24 h 12.15 9.26 11.04 10.82
Tap water for 48 h 10.24 11.13 6.47 9.28
Boiled water for 24 h 6.32 5.48 8.47 6.76
2000 ppm gibberellin for 24 h 6.36 10.78 9.01 8.72
4000 ppm gibberellin for 24 h 9.42 8.05 9.96 9.14
6000 ppm gibberellin for 24 h 8.85 11.91 11.93 10.90
Sulphuric acid for 15 min 7.30 6.65 7.76 7.24
Scarification 8.05 6.98 7.11 7.38
Mean (B) 9.05 9.32 9.35
LSD 5% A=0.44 B=0.28 AB=10.81

V- Germination duration (days):

The influence of the three Acacia species and pre-germination treatments as well as their
interaction on the germination duration was significantly different as shown in Table (6). It is
proved that the shortest germination duration of (9.33 and 9.70 days), (10.00 and 10.42 days)
and (10.67 and 11.25 days) was observed in the seeds those treated by mechanical scarification,
soaking in concentrated sulphuric acid for 15 min and soaking in boiled water for 24 h in the
1t and 2" seasons, respectively. On the other hand, the longest germination duration of (16.67
and 17.11 days) and (15.33 and 15.71 days) was recorded with untreated seeds and soaking in
tap water for 24 h in the 1% and 2™ seasons, respectively. The effect of Acacia species on
germination duration regardless the Acacia species pointed out that the shortest germination
duration of (10.52 and 10.95 days) was recorded with A. farnesiana, while the longest duration
(14.00 and 14.38 days) was registered with A. nilotica trees in the 1% and 2" seasons,
respectively. Concerning the effect of interaction between Acacia species and pre-germination
treatments, it is evident that the shortest germination duration of (7.00 and 7.46 days) was due
to scarify seeds of A. farnesiana by steel file, followed by (8.00 and 8.46 days) and (8.00 and
8.53 days) for the same species that treated by soaking in concentrated sulphuric acid for 15
min and soaking in boiled water for 24 h in the 1% and 2" seasons, respectively. Also, the
germination duration of (8.00 and 8.43 days) was due to mechanical scarification on A. albida.
Meanwhile, the longest germination duration of (17.00 and 17.46 days) and (17.00 and 17.42
days) was recorded with untreated seeds of A. albida and A. nilotica in the 1% and 2™ seasons,
respectively.
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Table 6. The effect of pre sowing treatments, Acacia species and their interactions on
germination duration (days) of 4. albida, A. farnesiana and A. nilotica seeds during the two
seasons of 2022 and 2023.

1% season

(A) (B) Acacia species Mean
Pre sowing treatments A. albida A. farnesiana A. nilotica A)
Control 17.00 16.00 17.00 16.67
Tap water for 24 h 16.00 14.00 16.00 15.33
Tap water for 48 h 15.00 12.00 10.00 12.33
Boiled water for 24 h 9.00 8.00 15.00 10.67
2000 ppm gibberellin for 24 h 11.00 10.33 16.00 12.44
4000 ppm gibberellin for 24 h 13.00 9.33 15.00 12.44
6000 ppm gibberellin for 24 h 14.00 10.00 14.00 12.67
Sulphuric acid for 15 min 12.00 8.00 10.00 10.00
Scarification 8.00 7.00 13.00 9.33
Mean (B) 12.78 10.52 14.00
LSD 5% A=0.85 B=0.63 AB=1.76

2" season

Control 17.46 16.46 17.42 17.11
Tap water for 24 h 16.50 14.35 16.27 15.71
Tap water for 48 h 15.33 12.41 10.50 12.74
Boiled water for 24 h 9.60 8.53 15.62 11.25
2000 ppm gibberellin for 24 h 11.46 10.91 16.40 12.92
4000 ppm gibberellin for 24 h 13.42 9.58 15.20 12.73
6000 ppm gibberellin for 24 h 14.47 10.42 14.42 13.10
Sulphuric acid for 15 min 12.45 8.46 10.34 10.42
Scarification 8.43 7.46 13.21 9.70
Mean (B) 13.23 10.95 14.38
LSD 5% A=0.86 B=0.61 AB=1.73

Discussion

This investigation was conducted to study the effect of pre-sowing treatments on
breaking seed dormancy of three Acacia species namely, A. albida, A. farnesiana and A.
nilotica. Concerning this study, the estimated characteristics were broadly divided for the
discussion into:

I-The eftects of pre-germination treatments.

II-The effects of Acacia species.

ITI-The effects of interaction between pre-germination treatments and Acacia species.
I-The effects of pre-germination treatments.

Results of our study indicated that the hard seed coat of Acacia species showed a
positive response to the different pre-germination treatments. However, the highest germination
rate, the shortest germination delay, the shortest germination latency, the fastest germination
and the shortest germination duration were recorded with mechanical scarification, immersion
in concentrated H2SO4 for 15 min and soaking in boiling water of Acacia seeds. On the other
side, the lowest values of germination rate were resulted from the untreated seeds. This result
suggests that the presence of hard seed coat and the impermeability to water and gases may be
resulted in poor seed germination. The pre-sowing treatments break dormancy in Acacia seeds
by disrupting and softening the seed coat or by fracturing specialized tissues in seed coat to
allow water penetration (Bosman et al. 1995). These findings are generally in accordance with
the reports of Missanjo ef al. (2014); Abdelrhman et al. (2014); Shahin ez al. (2015);
Kheloufil ez al. (2017 a); Mozumder et al. (2018); Iralu and Upadhaya (2018); Gomes et
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al. (2019); Oyebamiji and Ogo (2019); Nourmohammadi ef al. (2019); Maiguru et al. (2020)
and Ebeid et al. (2022).

1I-The effects of Acacia species.

The obtained results in this study revealed differences between the three Acacia species
on germination parameters. It is evident that the highest values of these traits were produced
with A. albida and A. farnesiana, while the lowest ones were manifested with 4. nilotica. These
results may be due to the genetic differences among the three species and thus the differences
in seed germination and seedling vigor and quality. The different responses of the tested Acacia
species to the pre-germination may be due to the variation on proportion of hard seed on the
seeds according to (FAQO, 1983). They revealed that, within any Acacia seed lot no all the seeds
are equally hard. Also, variation in hard seed coat will occur within a sample, among samples
of the same species and among species (Willan, 1985). The findings derived from this study
were in agreed with those of El-Keltawy ez al. (2010), who reported that there were significant
differences between seed germination of certain legume tree species. These results were also
reported by Ahmed (2014) on three Acacia species namely, A. senegal, A. mellifera and A.
laeta.

III-The effects of interactions:

The effect of interaction between the two factors i.e. pre-sowing treatments and Acacia
species was significant for the different germination traits. In most cases, the best germination
measurements were manifested by 4. farnesiana seeds those treated with physical scarification
either by mechanical one or soaking in boiled water. Whereas, the highest value of germination
rate was induced by soaking seeds of A. albida in boiling water for 24 h. The difference in the
response to the tested pre-germination treatments and Acacia species may be due to variation
in the effect of these treatments and variation in the three species. Meanwhile, 4. farnesiana
with mechanical scarification produced the highest value of stem diameter. The highest value
of shoot dry weight was manifested by soaking seeds of A. albida in boiling water for 24 h
compared to the other interactions. However, mechanical scarification and boiling water
treatments were effective on removing and/ or cracking of the testa surface of seeds, then
increasing the permeability of seeds to water and improving germination parameters (Teketay,
1996). These results were in accordance with those of EL-Khalifa (2004); El-Keltawy et al.
(2010) and Ebeid et al. (2022).
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3Sye U8 Aadlag 32ahally Lehy3l Grpad) Alanas YoYT 5 YoYY ange BlA Adlall Ayl
glsil cul€y il e sl A Adidal) i) 8 Lo clalaay dll OsS e caliall Aael) 3l Egal
& U Ll A, albida A.farnesiana A. nilotica. J8 L <Dlalae (8 4y5ia0 (358 llia cuilS
sl s el s ISV panssall 3 A laY) laa 8 Lele lns 5yaall Taid) laly cilay!
Ol 5 A3y 10 sadd (e i sle b aill b cils) Jaee el dele Y ol Ll el b
Gl s Opansall 8 L) Janad dad el cilass . Sl AL abida sl dad Jal s Loy ¢
@l A, nilotica. 53 dales pe SliY) Jaee o el cla AL albida dela Y sad laal) ol
s adis AL albida (pld) 8 e Yers 8 GA3 e LU il seall Jiais 2 LAele Y 5adl
el it @3 il slal) (8 5l adiy S5al) el KU aala (B eally (Sl (pasl Pla
s e bl b AL Famesiana )y Leali ¢ A. nilotica. s e iyl b pal Q8 Jias
A. Farnesiana i\l SOl (ol 4y ¢ Slaal) fadl) ) il A. albida. Jpaall o
Casla b aiilly Aelu Y sl il el leadlee s G daiad) o pe ) gy sl o
s a8l ) pey el ) o5 L SulSeall (503l 3Rda 10 5aal 3S)al) el A Farnesiana
s ¢ laall elalls Aallaall A nilotica o malsl) (has delu YE sad jguiall sle 6 adill dalladll
5aal 55l el <l pmala 8 ailly Aol Y aal il elad) b o) b Alleall @l (e sl g
D ad A @il o0 gl L SolK) (3aal) Alaless 4385 Vo A. Farnesiana (A. albida
D5 alis helu Y saal il oWl A, Famesiana el e lu Y€ saal S5l @linySll aela b
D5 (88 s cilS @il 32e AL Famesiana aela i adills Leilles cas 3 gl i el ¢
Yeoosad Ll el 4 Al dd Yo sad KW dlays)
Gels
el U8 L cDlalas eyl cdaiad) gl shabiaall clalS)
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