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ABSTRACT

Animal manure has been approved as an appropriate soil fertilizer. However, the effect on seed germination, growth,
and yield of crops still needs more evaluation across various agricultural ecosystems. A germination experiment was
conducted to evaluate the performance of raw and digested sheep and poultry manure on alfalfa (Medicago sativa L..)
seed germination in desert soil. Four sowing dates were evaluated in the experiment, i.e. directly, 10, 20, and 30 days
after soil fertilization. The fertilizers were applied at rates corresponding to 50 and 100 kg Tot N ha'. In addition, the
response of germination to seed inoculation method was also assessed (Arabic gum as an adhesive solution and sawdust
as a seed coating material). The germination was evaluated by determining seed germination time (SGT), time to
reach maximum germination (TMG), germination index (GI), and final germination percentage (Fgp). The results
showed that sown seeds directly after fertilization with raw/digested sheep or poultry manure reduced and delayed seed
germination. This was confirmed by all germination indices, long SGT, long TMG, low Gl values, and a reduction in F¢»
Moreover, when the seeds were sown 10 days after fertilization, all germination attributes were significantly (p<0.05)
improved. Furthermore, the results revealed that the inoculation method used in the study had a positive effect on
seed germination. To achieve better germination when using animal manure (raw or digested) as soil fertilizer, it is
recommended to sow alfalfa seed 10 days after soil fertilization. Moreover, inoculating the seeds using Arabic gum as
an adhesive solution and sawdust as a seed coating enhances germination in fertilized soil.
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INTRODUCTION

vield (Hillel, 2008). While many farmers consider chemical
chemical fertilizers as a necessary practice, there are several

Plants require essential nutrients like nitrogen, phosphorus,
and potassium to maintain growth and yield. A deficiency in
these nutrients can impair plant growth and soil productivity. In
southern Libya, the predominant soil is desert soil (Saad et al.,
2011), which has a sandy texture that is lacking organic matter
and essential nutrients for plant growth (Zurqani et al., 2019).
All of the above-mentioned features of soils make reclamation
and cultivation of this soil difficult. Therefore, to improve the
soil’s fertility and sustain crop production, fertilizer application
is necessary.

Chemical fertilizers are commonly used in agriculture to
provide plants with essential nutrients in order to increase crop

issues associated with their use. One such issue is the increased
production cost (Zheng et al., 2022), environmental pollution
(Savei, 2012) and inability to improve soil properties (Hati &
Bandyoopadhay, 2011; Jia et al., 2022). Therefore, it is essential
to consider alternative techniques that can boost plant growth
and productivity without relying on chemical fertilizers.

Many studies have revealed that organic fertilizers and bio-
fertilizers, like animal manure and effective microbial strains,
can enhance soil fertility and productivity (Ye et al., 2020; Du
et al., 2022; Fsmaeilian et al., 2022; Zhao et al., 2022). This
means that using organic fertilizers can be a great alternative
to chemical fertilizers. However, it is important to use organic
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fertilizers correctly to ensure that plants get sufficient nutrients
to achieve optimum productivity. For example, adding organic
fertilizers to the soil several weeks or months before planting
crops can be beneficial (Ahmad et al., 2016). This approach will
give enough time for soil microorganisms to decompose the
organic compounds in the fertilizers and release the nutrients.

It is widely recognized that desert soils typically have low levels
of organic matter and soil microbial activity (Buyanovsky et al.,

1982; Dwevedi et al., 2017), which can hinder the eff1c1ent
decomposition of organic fertilizers. One possible solution to
address the problem of insufficient nutrient uptake by plants
is to consider treating organic fertilizers before application.
Composting or anaerobic digestion are two methods that can be
used to enhance the availability of nutrients to plants (Lin et al.,
2018; Songet al., 2021). By doing so, the plants can have a better
chance of receiving the essential nutrients they need to grow.

When organic waste undergoes anaerobic digestion, it produces
a residue called digestate that is abundant in nutrients that
benefit plant growth (Ezemagu et al., 2021; Song et al., 2021).
Studies have shown that digestate generated from anaerobic
digestion contains a high percentage of nutrients in a form
easily absorbed by plants, making it comparable to chemical
fertilizers, which positively impact crop growth and production
(Losdk et al., 2011; Ezemagu et al., 2021; Li et al., 2023a).

However, it was proven that the application of animal manure
as fertilizer for desert soil, whether digested or undigested,
reduces the germination of wheat and alfalfa seeds when
sowing is made directly after fertilization (El-Zecadani et al.,
2018; Abubaker et al., 2020, 2022a, b). Furthermore, it has
been reported that the adverse effect of these fertilizers on seed
germination was reduced when wheat seeds were sown after 20
to 30 days from fertilization (El-Zeadani et al., 2018; Abubaker
et al., 2020). This study aims to (1) investigate the effect of
raw and anaerobically digested sheep and poultry manures on
the germination of alfalfa seeds; (2) evaluate the germination
at different time intervals between sowing and the application
of raw and digested manure; and (3) investigate the effect of
fertilization rate on germination.

MATERIALS AND METHODS

The Soil

The soil used in the experiment was loamy sand taken from
land located in the Libyan Desert, 10 km west of Sabha
City (Fezzan region), a southern part of Libya (22°30’ N and
30°00" N and between the meridians of 10° E and 18° E). The
soil used in the experiment was not cultivated or fertilized
before and at sampling, it was totally dry. After collection, the
soil was transported to the lab and stored at room temperature
(273 °C) until use. Before the experiment started, the soil was
cleaned, sieved (4-mm screen), thoroughly mixed, and analyzed
for its physical and chemical properties. The methods used in
analysing the soil are described in Abubaker et al. (2017). The
physical and chemical properties of the soil are shown in Table 1.
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Animal Manure

Dry sheep and poultry manure were collected from one farm that
is located north of Sabha City, weighing around 40 kg from each.
The sheep and poultry in the farm are mainly fed with clover
and grinded grain, respectively. After collection, the manures
were transported to the lab where the cleaning of the stones
was done and stored at room temperature (27+3 °C) until use.
Portions from both sheep and poultry manure were anacrobically
digested using the same method described by Abubaker et al.
(2017). The physical and chemical properties of both raw and
digested manures were analyzed and the methods used in the
analysis are described in Abubaker et al. (2017). The results of
physical and chemical analysis are given in Table 2

Experiment Setup

The experiment was conducted in the research and consulting
centre of Sebha University, Libya, using plastic pots (10 cm
diam. x 12 cm height). The experiment had 20 treatments
shown in Table 3 with 4 replicates of each. Four sowing dates
were performed I.e. directly after soil fertilization, and 10, 20,
and 30 days from fertilization. At cach date, 64 pots were sown
which represented 16 treatments i.e. from 5 to 20, as shown in
Table 3. Besides the control treatment (i.e. untreated seeds sown
in unfertilized soil), extra treatments were included to assess the
effect of the inoculation method on seed germination, which
were sown only one time in unfertilized soil. These treatments

Table 1: Physical and chemical properties of the soil used in
the experiment

Parameters Values

Physical properties
Sand (%) 69
Silt (%) 22
Clay (%) 9
Water-holding capacity (%) 24.7

Chemical properties
pH 8.2
OM (%) 0.3
Total N (%) 0.08
Total C (%) 0.9
P (g kg* dw) 0.2
K (g kg dw) 0.06
Na (g kg™ dw) 0.3
Ca (g kg dw) 0.7

Table 2: Physical and chemical characteristics of raw and
digested manures. Reported values are the average=+standard
deviation (n=3)

Parameters Raw Digested
Poultry Sheep Poultry Sheep
manure manure manure manure

DM (%) 91.2+0.1 91.7+0.1 19.2+0.9 19.0+0.2

pH 7.9+0.2 8.3+0.4 7.8+0.5 7.4+0.7

Tot N (g kg* dw) 36.1+2 16.2+0.6  32.4+1.5 11.3+0.4

Tot C (g kg* dw) 364+13 355+6 340+1 378+1

C/N 10 22 11 34
Tot P (g kg™* dw) 15.8+0.1 2.12+0.02 21.4*0.2 2.59+0.2
Tot K (g kg dw) 17.6+0.4 9.4%+0.06 18.8%+0.1 13.8+0.8
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Table 3: The treatments used in the germination experiment
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S. No. Treatments Abbreviations
1 Control (untreated seeds)—unfertilized soil C

2 Treated seeds with Arabic gum-unfertilized soil S AG

3 Treated seeds with sawdust—unfertilized soil S S

4 Treated seeds with Arabic gum and sawdust-unfertilized soil S _AGS

5 Raw sheep manure (50 kg N ha)+ Untreated seeds SM50

6 Raw sheep manure (50 kg N ha)+Treated seeds (Arabic gum+sawdust) SM50+AGS
7 Raw sheep manure (100 kg N ha*)+ Untreated seeds SM100

8 Raw sheep manure (100 kg N ha')+Treated seeds (Arabic gum+sawdust) SM100+AGS
9 Digested sheep manure (50 kg N ha?)+ Untreated seeds DSM50

10 Digested sheep manure (50 kg N ha')+Treated seeds (Arabic gum+sawdust) DSM50+AGS
11 Digested sheep manure (100 kg N ha')+ Untreated seeds DSM100

12 Digested sheep manure (100 kg N ha')+Treated seeds (Arabic gum+sawdust) DSM100+AGS
13 Raw poultry manure (50 kg N ha')+ Untreated seeds PM50

14 Raw poultry manure (50 kg N ha)+Treated seeds (Arabic gum+sawdust) PM50+AGS
15 Raw poultry manure (100 kg N ha')+ Untreated seeds PM100

16 Raw poultry manure (100 kg N ha')+Treated seeds (Arabic gum+sawdust) PM100+AGS
17 Digested poultry manure (50 kg N ha?)+ Untreated seeds DPM50

18 Digested poultry manure (50 kg N ha')+Treated seeds ( Arabic gum sawdust) DPM50+AGS
19 Digested poultry manure (100 kg N ha')+ Untreated seeds DPM100

20 Digested poultry manure (100 kg N ha')+Treated seeds (Arabic gum+sawdust) DPM100+AGS

are represented by treatment number (2) treating sceds with
only Arabic gum, treatment number (3) treating seeds with only
sawdust and treatment number (4) treating seeds with Arabic
gum and sawdust. The fertilizers used in the experiment were
sheep and poultry manure in two conditions, raw (non-digested)
and digested applied to the soil at two rates corresponding to
50 and 100 kg Tot N ha''. At the start, all pots were filled with
800 g of pure soil and amended with the target fertilizer rate
and then irrigated with 150 mL of water.

Sowing and Germination Indices

The pots were divided into four sets, each set consisting of 64
pots and sown cither directly or after 10, 20, and 30 days from soil
fertilization. After fertilization 15 alfalfa seeds were sown in each
pot, L.e. corresponding to 35 kg seeds ha'!. The sown seeds were
sclected carefully using a magnifying glass to avoid deformed
seeds, such as broken ones. The seed’s vitality was tested
according to Ellis et al. (1985) and was 88§ +4%. After sowing, all
pots all pots were kept under field condition (14+4h day, 10£3 h
night, temperature 28+3 °C and air humidity 31%) and checked
daily for moisture and germination. The counts of germinated
seeds were started after observing the first germination, which was
continued for 30 days. In addition, seed germination time (SGT),
time to reach maximum germination (TMG), germination index
(GI), and final germination percentage (F¢;) were assessed. Gl
and F;, were calculated according to the formulas described by
Farooq et al. (2005) and Dastanpoor et al. (2013). To measure
the SGT; we recorded the number of days it took for the seeds
to germinate under different treatments. We also recorded the
number of days it took for the seeds to reach F, indicating the
time it took to reach maximum germination (TMG).

Statistical Analysis

The data was analysed using SPSS (WIN. Version 17) where
General Linear Model of multiple variables was used with Tukey
(HSD) multiple comparison tests for repeated testing of paired
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differences between treatments for SGT, TMG, GI, and F,.
In the analysis, the inoculation method, the time of sowing,
fertilizer type, application rate, and their interactions were
considered as fixed factors. The presented results are averages
based on four samples (n=4). Results with different letters are
significantly different (p<0.05).

RESULTS

Seed Germination Time

Figure 1 shows the number of days required for the seeds
to germinate in each treatment, which is known as seed
germination time (SGT). According to the analysis of variance,
there was a significant effect (p<0.05) on SGT caused by the
method of inoculation, date of sowing, and type of fertilizer.
However, the rate of fertilization did not have any significant
effect on SGT. The results of the first sowing showed that sown
alfalfa seeds in the soil directly after fertilization with raw and
digested manure led to a significant (p<0.05) delay in seed
germination compared with unfertilized soil (Figure la & ¢).
The required time for the seeds to germinate in the first sowing
ranged from 9 to 15 days, whereas in the control it took 6 days.
At the second sown, the time taken by the seeds to germinate
in all treatments was reduced significantly (p<0.05), ranging
from 7 to 12 days compared to the first sown (Figure 1b & f),
with the exception of DSM50 and PM100 in the second sown
where they were not significantly different from the first sown.

In the third sown, when seeds were sown (past participle) 20 days
after fertilization the SGT was enhanced in all treatments and
ranged from 5 to 10 days (Figure 1c & g), where they germinated
faster in the treatments of digested poultry manure compared
with the other treatments. The fourth sown (seeds were sown
(past participle) 30 days after soil fertilization) displayed a
different pattern compared to the third sown which means SGT
was reduced in most treatments (ranging from 6 to 12 days)
(Figure 1d & h). Furthermore, treating alfalfa seeds with Arabic
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Figure 1: Seed germination time (SGT) after sowing at four different dates in the soil amended with raw and digested manures, i.e. sheep
manure (a, b, c and d) and poultry manure (e, f, g and h), at two rates corresponding to 50 and 100 kg N ha™'. Bars represent means (n = 4) and
the same letter appears on the bars across the figures indicates there are no significant differences (according to the Tukey test with p=0.05)

gum and straw before sowing to inoculate them with rhizobium
bacteria (treatments of S AG,S_SandS_ASGT) enhanced SGT
significantly (p<0.05) compared with non-treated seeds (c).
However, the effect of Arabic gum and sawdust on SGT in the
fertilized soil with raw and digested sheep and poultry manure was
unclear, which means the effect was positive in some treatments
but insignificant compared with untreated seeds. The results
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showed no clear effect of fertilizer rate on the SGT whether in
treatments fertilized with sheep or poultry manure.

Final Germination Percentage

The analysis of variance showed that the inoculation method,
sowing date, fertilizer type, and fertilization rate had a
Vol 10
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significant effect (p<0.05) on F,. In the first sowing, F,, was
significantly (p<0.05) low in all fertilized treatments where
it ranging from 19 to 58% whereas in the control was 88%
(Table 4). Furthermore, low application rate (50 kg N ha) of
raw poultry manure resulted in high F, compared to the other
treatments. At the second sowing, F, increased significantly
(p<0.05) in most treatments (ranging from 18 to 73%), and
dropped down in the raw poultry manure treatments (Table 4).
In the third sowing, F,, decreased slightly in most fertilized
treatments (where it ranged from 17 to 62%) while in the fourth
sowing increased in digested sheep manure treatments at the
application rate of 100 kg Tot N ha'.

Additionally, the use of Arabic gum and sawdust in as inoculation
method had a positive effect on the I, in fertilized treatments
compared to untreated seeds. However, in unfertilized soil,
sowing treated seeds (S_ASGT, S_S, and S_AG) resulted in less
Fop compared to the control which was sown with untreated

seeds (Table 4).
Germination Index

Germination index (GI) revealed seed germination speed, where
higher values indicate faster germination and lower values
indicate slower germination (Table 5). The analysis of variances
displayed a significant (p < 0.05) effect of inoculation method,
sowing date and fertilizer type on GI, while fertilization rate had
no significant effect. In the first sowing, the GI ranged from
1 to 4.2 in all fertilized treatments. However, unfertilized soil
(C) had a significantly higher GI (6.9). Unfertilized treatments
sown with seeds treated with Arabic gum and sawdust had a
higher Gl compared to fertilized treatments, ranging from

Table 4: Final germination percentage (F ) 20 days after sowing
at four different dates in different treatments amended with raw
and digested sheep and poultry manure. Values represent the
means (n=4) and if the same letters appear among the columns,
it indicates that there are no significant differences (according
to the Tukey test with p=0.05)

Abubaker et al.

3.6 to 4.7 (see treatments S_ASG, S_S and S_AG in Table 5).
Furthermore, there was indication that raw manure (sheep and
poultry) enhanced GI compared to digested manure. In the
second sowing, Gl increased significantly (p < 0.05) in most
fertilized treatments compared with the Gl of the first sowing.
Raw manure treatments resulted in higher GI compared to
digested manure treatments, especially the treatments sowed
with seeds treated with Arabic gum and sawdust. In comparison
with the second sowing, GI decreased in most treatments and
increased in some treatments during the third and fourth
sowings, respectively.

Time to Reach Maximum Germination

Figure 2 displays the TMG in each treatment, indicating the
required time for the seeds to reach their maximum germination
percentage (final germination percentage). Analysis of variance
revealed that inoculation method, sowing date, fertilization rate,
and fertilizer type had a significant (p<0.05) effect on TMG.

In the first sowing, the fertilized treatments had I, ranging
between 19% and 58%, and TMG ranged between 15 and
19 days (Figure 2a & e). This was a significantly (p < 0.05)
longer period compared to the TMG of unfertilized treatments
(C,S_ASGT, S_S,and S_AG), where the ', ranging from 60%
to 88% and their TMG ranged from 6 to 9 days.

In the second sowing, there was a significant decrease (p<0.05)
in TMG in certain poultry manure treatments, while in sheep
manure treatments the decrease was not significant. This
decrease occurred within a range of 9 to 16 days, as illustrated
in Figure 2b and f.

Table 5: Germination index (GI) after sowing in the soil at
different dates after amendment with raw and digested sheep
and poultry manure. Values represent the means (n=4) and if
the same letters appear among the columns, it indicates that
there are no significant differences (according to the Tukey test
with p=0.05)

Treatments First Second Third Fourth Treatments First Second Third Fourth
sowing sowing sowing sowing sowing sowing sowing sowing
C 882 C 6.9%
S AGS 60¢ S AGS 3.6"
S'S 77¢ S'S 4.3¢
S AG 67¢ S AG 4.7%
SM50 24" 47¢ 27" 44¢ SM50 2.2 5.0° 2.3f 3.8%
SM50+AGS 42¢ 47¢ 49¢ 45¢ SM50+AGS 3.2m 4.34 5.5% 3.1m
SM100 42¢ 58¢ 42¢ 36° SM100 2.6M 5.0° 3.9% 2.3f
SM100+AGS 40¢ 53¢ 33¢ 62°¢ SM100+AGS 2.6M 5.67 1.4¢ 6.57
DSM50 40¢ 18¢ 36° 41¢ DSM50 2.6M 1.6¢ 2.8m 3.4%
DSM50+AGS 38¢ 40°¢ 38¢ 30f DSM50+AGS 2.5" 4.5% 3.5k 1.9¢
DSM100 19¢ 40° 24" 78°¢ DSM100 1.0¢ 4.2" 1.0° 8.4%
DSM100+AGS 27f 56° 27" 64¢ DSM100+AGS 2.0¢ 5.57 2.4f 4.2¢
PM50 58¢ 24" 22" 22" PM50 4.2" 2.6M 1.9¢ 1.4¢
PM50+AGS 31 24" 17¢ 44¢ PM50+AGS 1.9¢ 2.8™ 1.5¢ 4.44
PM100 38° 22" 31 31¢ PM100 2.3 6.47 2.3f 2.5"
PM100+AGS 24" 53¢ 29 49¢ PM100+AGS 1.6¢ 8.0° 3.1m 4.0"
DPM50 22" 58¢ 31°¢ 24" DPM50 1.7¢ 1.8¢ 0.9 2.1¢
DPM50+AGS 22" 73¢ 62°¢ 38¢ DPM50+AGS 1.4¢ 4.9° 6.5% 4.6°
DPM100 44¢ 64¢ 47¢ 33¢ DPM100 2.8 6.2° 4.4% 2.9m
DPM100+AGS 36° 69°¢ 44¢ 47¢ DPM100+AGS 2.8 7.4° 5.6° 2.7
J Aridland Agric ¢ 2024 e Vol1o 69
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Figure 2: Shows the time required for the seeds to reach maximum germination (represented by a smooth line curve on top of the bars) and
the final germination percentage (represented by the bars) after being sown on different dates and fertilized with either raw or digested sheep or
poultry manure. The letters a, b, ¢, and d correspond to sheep manure treatments, while e, f, g, and h correspond to poultry manure treatments.
Values next the smooth lines curves or next to the bars represent means (n=4). The same letters among bars or lines across figures indicate
no significant differences (Tukey p=0.05)

During the third and fourth sowings, the time taken for reaching germination percentage was between 17% and 78% (Figure 2c,
maximum germination ranged from 10 to 15 days, and the final d, g & h). It is notable that the TMG decreased during the
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third and fourth sowings when compared to the first sowing. In
addition, there was no clear pattern of the effect of Arabic gum
and sawdust on the TMG in fertilized treatments compared to
treatments sown with untreated seeds.

DISCUSSION

To achieve a high alfalfa yield, it is essential to ensure a quick
and high sced germination rate. When cultivating alfalfa in
virgin land, especially in poor soil such as desert soil, manure
can support the growth by providing essential macro and
micronutrients (Abubaker et al., 2022). However, it is crucial to
assess the germination rate of alfalfa seeds when using organic
fertilizer. In this study, the germination of alfalfa seeds was
evaluated by sowing them at different intervals after fertilizing
desert soil with either raw or digested animal manure.

Based on the findings, the germination of alfalfa seeds was
notably delayed and significantly reduced when sown directly
after fertilization with either raw or digested sheep or poultry
manure. This delay was evident by the growth indicators
examined in the study, long seed germination time and high
values of the germination index (Kader, 2005). Additionally, the
final germination percentage was also affected by fertilization
and sowing time as observed in the first sowing where final
germination percentage was reduced compared to the control.
Morcover, the results displayed that the required time for the
seeds to reach the final germination percentage (maximum
germination) was significantly longer in the first sown compared
to the control. In the second sown, the required time for the seeds
to reach the final germination percentage has been reduced.

These findings are consistent with the results reported by
Abubaker et al. (2022), who found that sowing alfalfa seeds
two days after fertilizing the soil with non-digested or digested
cattle manure showed a reduction in the germination of alfalfa
sceds compared with unfertilized treatment. Abubaker et al.
(2022) stated that raw and digested cattle manure decreased
the final germination percentage and germination index of
alfalfa seeds in comparison with the control. A similar trend of
results was observed in other studies by El-Zeadani et al. (2018)
and Abubaker et al. (2020) who showed that the wheat seed
varieties are sown directly after soil fertilization. This adverse
effect on seed germination has been indicated in several studies.
Gupta and Gupta (2011) found that treating okra seeds with
anacrobically digested poultry manure for 6 to 18 hours reduced
seed germination significantly compared to diluted digested
manure in water. This has been explained by Bacilio et al.
(2003) and Serd and Novik (2011) who have shown that humic
acids present in digested manure which are formed during
anaerobic digestion can delay and reduce seed germination.
Additionally, research by Kaparaju et al. (2012) found that
anaerobically digestate generated from orange waste can be
toxic to Chinese cabbage seed and prevent germination due
to the presence of ammonia and organic acids in the digestate.
The concentration of ammonia in digested manure is higher
compared to undigested manure, as noted by Garcia-Gonzalez

et al. (2016) and Li et al. (2023b). A high concentration of
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ammonia has been found to have negative effects on wheat
seed germination and root hair formation, according to Bremner
and Krogmeier (1989) and Wan et al. (2016). Additionally, de
Tunes et al. (2012) reported that the presence of organic acids
resulting from the anaerobic decomposition of organic material
can significantly reduce wheat cultivar germination, radicle
length, and dry weight. These studies suggest that the presence
of humic acid in the digestate or soil after manure application
may have affected alfalfa seed germination.

The results of the second sowing - where the seeds were planted
in the soil ten days following fertilization - demonstrated a
marked improvement in germination indicators as compared to
the first sowing. This improvement included seed germination
time being reduced, a decrease GI, an increase in Fp, and a
decrease in the time required to reach Fg,. These results are
constant with what has been reported in previous studies.
El-Zecadani et al. (2018) and Abubaker et al. (2020) noted
that delaying the sowing of wheat seceds by 10 to 20 days
after fertilization can reduce the negative impact on sced
germination. This improvement can be attributed to the
breakdown of fertilizer components by soil microorganisms

(Powlson et al., 2001).

In addition, the inoculation method used to inoculate alfalfa
seeds with effective rhizobium bacteria to enhance growth and
yield was also evaluated on seed germination in both fertilized
and unfertilized soil. The study showed that treating the seeds
with Arabic gum and sawdust before sowing positively impacted
germination, compared to untreated seed. Another study found
that using sawdust as a coating material for alfalfa seeds, along
with Arabic gum, resulted in significantly higher germination
rates (Abubaker et al., 2022). The positive effect was explained
by that coating materials can affect seed imbibition by altering
water availability and gaseous exchange in the seedbed, which
stimulates germination (Halmer, 2008).

CONCLUSION

In the present study, the germination of alfalfa seeds was
evaluated in virgin desert soil fertilized with raw and digested
animal manure. The results showed that seed germination
was reduced and delayed when seeds were sown directly after
fertilization. Moreover, when sowing was done between 10
and 30 days after soil fertilization the germination improved.
Application rates used in the study have only a minor effect
on seed germination. The study also found that inoculating
the seeds using Arabic gum and sawdust enhanced seed
germination. Nonetheless, further investigation is required on
a field scale to fully assess the effectiveness of raw and digested
animal manure, along with the optimal sowing date after soil
fertilization, in supporting alfalfa growth and yield.
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