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Abstract
The study was conducted in Al-Qassim region in February 2020 and the study
aimed to know the effect of seed size on germination and some morphological
parameters in Faba bean (Vicia faba L.) plant, by dividing the seeds into three
sizes large 2.5 - 2.3 cm, medium 2.0 - 2.2 cm, and small 1.7 - 1.9 cm and
planting them. The results showed that the germination percentage in the large
seeds was the highest (100%), and the size of the seeds affected the length of
the root and shoot as the large seeds gave the highest length for root (8.37 cm)
and shoot (14.2 cm) compared to the medium and small seeds. So, for these
results, the seed size is closely related to root and shoot length, number of
leaves.
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1. Introduction
Faba bean (Vicia faba L.) is also known as broad bean one of the most important
crops in the world, and fourth on the level of legumes in importance [1] [2], and
it is being grown around the world as a food source [3]. The central habitat of faba
bean plant is the Middle East, where legumes are generally a staple food there.
Their high protein content can be replacement meat for reduced income people
[3] [4]. They also are cover crops that improve soil fertility and play an important role in nitrogen fixation, because of their symbiosis between faba bean and
Rhizobium bacteria. Furthermore, the other plants can benefit from this [5] [6].
The seeds defined as a young embryonic plant in the state of dormancy, and
when factors are available, they sprout. Some environmental conditions such as
oxygen, temperature, light, and water required for seed germination [7], but there
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is a factor for the size of the seed that affects germination rates and speed, which
is one of the most important factors affecting seed growth [8], germination speed,
crop strength, and seed vigor [9], seed classification according to their size are
popular methods in agriculture, as many scientists agree that the seed size is associated with increased growth and the strength of the crop. Therefore, it is essential to know the effect of seed size on germination.
The seeds affect the germination percentage at the time of germination; the seed
size in legumes affects cereal production [10]. Usually, small seeds are germination faster, but larger seeds have a higher germination rate and higher growth
and greater yield [1] due to the availability of more food, and it is known that the
amount of food is related to the size of the seeds [11]. There is a positive relationship between seed size and seedling growth [12] and also in crop improvement [10]. The amount of starch varies due to the different seed sizes, and the
amount of starch may be associated with germination [13].
It has observed that there is an effect on the difference in the size of Afzelia africana seeds on germination [14]. This study aims to investigate the effect of faba
bean seed size on the germination percentage and some growth vigor of the plant.

2. Materials and Methods
2.1. Experimental Site
The experiment conducted in the Qassim region located in the north-central of
the Kingdom of Saudi Arabia between February and March 2020. The total precipitation rain was 0 mm, and the average temperature was 20˚C.

2.2. Experiment Design and Treatments
The soil used in the experiment was sandy. Seeds Vicia faba L. obtained from the
seed market in the Qassim region. Seeds were divided manually into three groups
by using the ruler based on length and width; the large seeds ranged between 2.5
- 2.3 cm, the medium seeds ranged between 2.0 - 2.2 cm, and the small seeds
ranged between 1.7 - 1.9 cm was 20 large Seeds, 20 medium seeds and 20 small
Seeds. The groups were soaked in water from the tap for 24 hours separately.
After that, they germinated in sterile Petri dishes on filter paper moistened with
water. Petri dishes were put in the dark at a temperature of 25˚C for seven days
and during these days get wet with water.
The sand soil filled in the 30 plastic packages (12 cm in diameter and 9 cm in
height) that have perforated holes in the base to drain the excess water by 15 g
per package, then the germinated seeds were planted at a depth of 3.0 cm and
watering once a day after two-week was calculated germination percentage according to the following equation

=
Germination percentage %

number of germinated seeds
× 100 [9]
number of total seeds planted

Moreover, it took root length, shoot length, and the number of leaves.
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2.3. Data Analysis
The analysis of variance was carried out for the results using the least significant
difference (LSD) at 0.05 probability levels.

3. Results
3.1. Germination Percentage
Seed germination is mainly affected by the seed size. A study has carried out on
three different seed sizes: small, medium, and large. 100% of the large size seeds
appeared at the end of the experiment, while the medium and the small size seeds
had a lower appearance percentage of 85% and 70%, respectively. The seeds size
also affects the apparition of seedlings. In the study, the large and medium size
seeds took four days to appear, while the small size seeds took only two days to
appear.

3.2. Root and Shoot Length
The study shows that the root length was affected by the size of the seed. The
root length of the large seeds is longer than the other seeds, and the root of the
medium seeds was longer than the small seeds’ roots, as presented in Figure 1
and Figure 2. While Table 1 shows that there are significant differences (P ≤
0.05) between the root lengths of the large seeds and the medium seeds and between the large seeds and the small seeds and between the medium seeds and the
small seeds.
Similarly, for the shoot length, as shown in Figure 2 and Figure 3, the shoot
lengths of the large seeds were longer than the others, and the shoots of the medium seeds were in between them. The significant differences (P ≤ 0.05), as
shown in Table 1, were found between all seed sizes.

3.3. Number of Leaves
The number of leaves varied according to the size of the seed. There is a positive
relationship between seed size and the number of leaves, as shown in Figure 4.
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Figure 1. The root length (cm) of faba bean plant after
two weeks from planting.
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Figure 2. 1: Seedlings of large seed; 2: Seedlings of
medium seed; 3: Seedling the smallseed. After two weeks
from planting.
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Figure 3. The shoot length (cm) of faba bean plant
after two weeks from planting.
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Figure 4. The number of leaves of faba bean plant after
two weeks from planting.
Table 1. Effect of seed size on root length (cm), shoot length (cm) and number of leaves.
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Seed size

Root length (cm)

Shoot length (cm)

Number of leaves

Large

8.37

14.2

13.3

Meduim

6.5

9.1

9.4

Small

4.8

6.4

7.6

LSD (P ≤ 0.05)

1.13

1.98

3.12
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The large seeds have more leaves than the other seeds, while the medium seeds
have a lower number of leaves than the large seeds and more than the small
ones. The significant effect (P ≤ 0.05) on the number of leaves is similar to the
root length and shoot length, as shown in Table 1, found significant differences
between all seed sizes.

4. Discussion
Morphological parameters of faba bean plants, such as root length, shoot length,
and the number of leaves, appear higher in plants grown from large seeds compared to plants with other seed sizes. Small seeds germinate faster than medium
and large seeds, so there is an inverse relationship between germination speed
and seed size. The smaller the size of the seeds, the faster the germination. The
result is consistent with this research [7] on Prosopis africana seeds. The germination percentage in large seeds was higher than medium and small seeds, there
consistent with [15], but there was no effect of the difference in the size of wheat
seeds in the germination percentage [9].
This study showed that the length of roots is affected by the size of the seeds,
similar to the research [8], where the roots in large seeds were much longer than
small seeds and medium seeds. The result indicates that the seed size affects the
root length. Larger seed size may have resulted in higher germination due to increased endosperm.
There is a difference between the plant length; it is clear that the shoot length
is also the effect by seed sizes, a decrease in the shoot length with a decrease
in the seed size similar to the research [8] [16], so the shoot length was shorter with small seeds than the shoot length in large and medium seeds, maybe
that large seeds because they have more energy stored to support the seedling
growth.
Large seeds produce more leaves than medium and small seeds. Hence, there
is a correlation between faba bean seed size and the number of leaves, and the
results of the study are in accordance with [16] in seeds peanuts and Sunflower
in [17].

5. Conclusion
Results of the current work revealed that the germination percentage in the case
of small seeds was faster than that of medium and large seeds, but the large seeds
give seedlings longer than medium and small seeds. The results indicate that the
size of seeds affects the germination percentage and the length of seedlings. Thus,
seed size has a role in improving seed germination.
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