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Abstract

A significant legume crop in Ethiopia, the faba bean (Vicia faba L.) is essential for food security, nutrition, and the livelihoods of
smallholder farmers. While there are a number of factors that affect faba bean output, seed sizes and sources have a big impact. In
order to give a thorough understanding of these factors, this study synthesizes research data from other studies to investigate the
effects of various seed sources and seed sizes on Ethiopian faba bean yield. The potential for production, disease resistance, and
adaptation of the faba bean cultivars is significantly influenced by the seed source. Locally adapted seed variations, which are
often generated from farmers' own harvests, are generally more resistant to local environmental variables and pests than imported
seed varieties. However, locally sourced seeds might occasionally be of uneven quality, which can have a detrimental effect on
crop performance. On the other hand, it has been shown that improved seed types have higher yields and are more resistant to
disease, which can increase overall production even if they are typically more expensive. The size of the seeds has a major impact
on faba bean yield as well. Larger seeds tend to generate robust seedlings and greater germination rates, both of which are
necessary for achieving optimal yields. Tiny seeds may occasionally be more appropriate for specific local growing conditions
for farmers who have limited access to larger, superior seed varieties. This review describes how maximizing the production of
faba bean types can be achieved by selecting the appropriate seed size while accounting for local environmental considerations.
This review examines how selecting the appropriate seed size while accounting for local environmental conditions can optimize
faba bean yield variations. To boost Ethiopian faba bean productivity, seed size and seed supply must be adjusted. Further
research is required to assess the long-term impacts of varying seed sizes and sources under various agro-ecological zones in
order to improve the stability and sustainability of faba bean yields throughout the nation.
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1. Introduction

The faba bean (Vicia faba L.) is the most important legume
crop in the world and was one of the first to be domesticated
[65]. Fafa beans, fava beans, wide beans, Windsor beans,
horse beans, tick beans, Bakela (Ehtiopia), Fulmaris (Sudan),
Fave (French), and Yeshil Bakla (Turkey) are some of the

many common names for the crop [66]. Currently, faba beans
are produced in over 66 countries [17]. China, Ethiopia,
Australia, the United Kingdom, France, Germany, Sudan,
Egypt, Sweden, lItaly, Spain, Tunisia, Belgium, Peru, and
other nations were among those that produced faba beans [32].
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Faka bean seeds can be consumed in a variety of ways, in-
cluding dry, roasted, soaking, boiled, frozen, or canned [22].
In some parts of the world, the green, immature beans are
eaten as a vegetable after boiling. The bean is also eaten
roasted in India, where it is used as a coffee extender. The faba
bean has an important role in improving soil fertility by fixing

nitrogen from the atmosphere in association with bacteria [76].

It is also used in crop rotation with cereal crops. In 2020, the
annual global production of pulses was about 90 million tons.
Of this, faba bean accounted for about 5.7 million tons [32]. In
Ethiopia, faba bean is cultivated for food and cash income
[21]. It is grown on 504,569.99 hectares throughout the ma-
jority of the country, including Oromia, Amhara, SNNP, Tig-
ray, Sidama, and Benshangul Gumuz provinces, producing
1,070,636.538 tons annually [19]. It is grown on 504,569.99
hectares throughout the majority of the country, including
Oromia, Amhara, SNNP, Tigray, Sidama, and Benshangul
Gumuz provinces, producing 1,070,636.538 tons annually
[19]. Depending on the cultivar and agro-ecology, faba beans
can produce up to 3.9 tons per hectare [48]. Numerous biotic,
abiotic, and socioeconomic factors restrict the country’s abil-
ity to produce faba beans. The primary biotic stressors influ-
encing the country's faba bean production are Ascochyta
blight (Ascochyta), chocolate spot (Botrytis fabae), powdery
mildew (Microsphaera penicillata var. ludens), faba bean gall
(Olpidium viciae Kussno), and soil-borne diseases (Fusarium
root rots) [39, 16]. There are over 40 improved faba bean
varieties in Ethiopia [24]. A number of improved faba bean
varieties were brought to the country due to their exceptional
productivity; nevertheless, seeds for these improved varieties
are not readily available [12]. Moreover, acidity, fertility, and
soil erosion restrict the production of faba beans [3]. Faba
bean productivity is below potential due to farmers' depend-
ence on native landraces and ignorance about improved seed
[12, 18, 16, 79]. Formal and informal seed sources are the two
categories found in Ethiopia [2, 20]. The chain starts with
plant breeding or a variety production program that includes a
systematic variety release and maintenance system [56, 13].
Because it is largely a government-sponsored system that
involves several public bodies, the formal seed system re-
ceives its name. The informal seed system, also known as the
local system or the "farmers" system, gets its name from the
fact that it is not subject to legal regulations and is character-
ized by farmers trading seeds with one another. The unau-
thorized approach is used to supply the majority of the seed
supply. [79] Indicate that the informal seed market accounts
for more than 97% of the demand for faba bean seeds. 42.9
percent of farmers utilize their own seed, according to [12].
Seed processing includes harvesting, packing, and distribu-
tion. The best time to harvest, transportation of the seed to
processing facilities, cleaning, treatment with recommended
chemicals, drying, packing, storage or processing that pro-
duces value-added products, etc. are all important factors in
reducing post-harvest losses of seed [11]. A quality product is
dependent on appropriate postharvest handling. Using best
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practices during cultivation, harvest, and particularly post-
harvest operations is crucial to producing a safe and
high-quality end product [53]. In the [80] survey, about 57.5%
of farmers cleaned their seeds to remove small, broken, or
damaged seeds, 30% to remove weeds and other crops, and
12.5% to remove inert matter to increase the quality of field
peas. Ethiopian farmers use traditional methods such as gotera
and polypropylene bags to store their faba beans [25]. Grain
safety over long periods of time cannot be guaranteed by
conventional storage procedures, which expose grains to
several degrading elements [45]. It might be impossible to
produce crops in a significant way without viable seeds. It is
commonly known that using high-quality seed from improved
and adapted varieties is crucial to ensuring increased crop
yield and productivity [28]. Selecting high-yielding cultivars
that are appropriate for the production region, possess re-
sistance traits to disease, insects, and water, as well as other
desirable attributes, is essential to attaining exceptional crop
performance and yield. The scarcity of high-quality seed
limits the production of faba beans [30]. Because it influences
vigor index, field emergency, seedling dry weight, root and
shoot length, and germination, seed size is essential for in-
creasing agricultural productivity and production in addition
to the input [72]. According to [65], faba bean plants with
larger seeds had increased fresh matter and seed output. In
addition to seed yield, germination percentages, germination
speed, shoot and root length, and seedling dry weight influ-
enced by seed size, [14] other factors include plant height,
number of pods per plant, pod weight per pod, pod length, pod
weight, and 100-seed weight.

2. Literature Review

2.1. Origin and Distribution of Faba Bean

The Mediterranean is where faba beans are found. Central
Asia is where the faba bean originated, according to [47]. The
faba bean is domesticated primarily in the Middle East [52]. It
is commonly grown in South America, Africa, Central Asia,
China, Canada, and Australia. The faba bean is now found
worldwide, particularly in South America and Mexico [67].
Ethiopia is considered to be one of the locations where faba
beans underwent secondary diversification [74]. It is believed
that the crop was introduced to Ethiopia from the Middle East
through Egypt around 5000 B.C. Ethiopian faba beans are
mostly grown in mid- and high-altitude areas, with elevations
ranging from 1800 to 3000 m.a.s.l. and 700 to 1000 mm of
rainfall per year throughout the growing season [60].

It can tolerate water logging and thrive on vertisol, unlike
regular beans, lentils, and field peas [52]. The Oromia and
Ambhara areas have the largest faba bean production area when
compared to other regions; the former produced 536,430.1
tons of faba beans on 230,114.95 hectares, while the latter
produced 346,352.40 tons on 180,245.56 hectares [19].
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2.2. Importance of Faba Bean

In addition to being used as animal feed and fodder, faba
beans are a source of protein for human diets. The plant is an
important vegetable and pulse crop, and its pod, seed, and new
shoot are eaten, however this depends on local culture [67].
Agronomically speaking, it absorbs nitrogen from the at-
mosphere, enhances soil fertility, increases soil organic matter,
can be used as a grazing crop [75], and lessens soil erosion [26,
17]. The advantages of faba beans, which are widely utilized
in rotation with cereals to improve soil fertility, are well
known to Ethiopian farmers [59]. It helps six smallholder
farmers use less fertilizer and makes a substantial contribution
to the restoration of soil fertility by fixing atmospheric ni-
trogen [41].

The faba bean is an essential pulse for Ethiopia's exports
and nutritional requirements due to its high protein content.
There are several ways to eat it [35]. Because of their efficient
ability to fix nitrogen in the atmosphere, faba beans are a
necessary crop [17]. In Ethiopia, faba beans provide rural
households with the much-needed protein boost they require
in addition to grain and root crops. Rural dwellers usually boil
the seeds and eat them as a snack. Regional dishes like "'shiro
wot" and "kik wot," which are consumed with "injera" cereal,
are also made with them [68]. The crop is consumed as a
vegetable when the pods are harvested green. The stalks are
utilized for horse and cattle feed, compost, and cooking fuel
feed.

2.3. Seed System

Formal and informal seed systems are the two categories
identified by [2 13]. In Ethiopia's seed industry, there has
recently been interest in the concept of an intermediary seed
system that blends the formal and informal seed systems [58].
The three categories of Ethiopia's seed system are formal,
informal, and intermediate, per [71]. The first to produce and
market enhanced seeds was Jimma Agricultural School in
1942. Research and academic institutions in Ethiopia created
the institutional seed system for extension activities. For the
first time, farmers received seeds from the Haramaya College
of Agriculture in 1954. 1966 saw the founding of the Institute
of Agricultural Research (1AR).

2.3.1. Formal Seed System

Formal seed sources are introduced to farming communi-
ties through the operations of contemporary agricultural re-
search centers, including variety development, release and
registration, seed processing and multiplication, seed mar-
keting and distribution, and seed quality control and certifi-
cation. This procedure follows a certain set of stages [57]. The
formal sector functions in accordance with national policy and
regulatory frameworks that govern the institutional and or-
ganizational arrangements as well as a set of laws, rules,
protocols, and standards in order to produce seeds of suffi-
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cient quality and provide them to farmers at a fair price, at the
appropriate time, and at the appropriate location [33]. The
EIAR, RARIs, HLIs, EABC, PSCs, Cooperative Unions,
RSEs, RBOA, and federal and regional seed banks are the
main players in the formal seed system.

2.3.2. Informal Seed System

Farmers may buy seeds from the local market or get them
from friends, neighbors, and other farms. Informal seed
sources are ones that are produced and distributed by many
parties without a formal certification [20]. The seed trade
between farmers is the primary source of faba bean seeds,
according to [27, 12]. Informal seed suppliers are farmers who
actively take part in the selection, production, and distribution
of seed. [49] claims that farmers save seed for their own use,
frequently in connection with regional commerce or sales.
Some restrictions on farmers' seed supplies include the use of
local seed, lack of certification, and seed quality control in-
spections. According to [9], continuous seed recycling re-
duces seed quality and yield. Continuous seed recycling
lowers seed yield and quality [9]. [2] State that most Ethiopian
farmers use informal seed sources since they are more readily
available and less expensive in their community when needed.
They are also more sustainable in terms of supply than formal
seed sources, and they use them after first adopter farmers
have done so. A formal system that focuses on a limited
number of crops, a low level of private sector participation in
the formal system, ineffective mechanisms for promoting,
distributing, and marketing seed, a weak system, insufficient
supply of high-quality seed at reasonable costs, and improper
connections between various actors in seed systems are the
main challenges faced by seedactors for variety release and
seed quality assurance [69]. There was no desire to alter it at
all among those farmers who preferred local adaption varie-
ties [27] for smallholder farmers to embrace new faba bean
cultivars, they need to have a dependable seed infrastructure
that can guarantee the transmission of superior varieties and
integrated crop management technology.

2.3.3. Seed Production

A vital part of crop production, planting materials, or seed,
interact with their surroundings to influence the crop's or
plant's health. Because low-quality seeds are likely to yield
less, farmers must use healthy, high-quality seeds even under
the best of conditions [15, 46] As the most economical ex-
ternal input for farmers, it is a crucial component of agricul-
tural output. The most crucial component in crop production
has been recognized since the beginning of agriculture: seeds.
In sub-Saharan Africa, it is considered the most cost-effective
input for farmers in the initial stage and is the most useful
resource for farmers, especially smallholders, according to
[51]. The other essential component of a working seed system
is seed production, which is expected to provide sufficient and
high-quality seed in accordance with national regulations,
laws, and standards. Breeder, pre-basic, basic and certified
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seed are the four seed classifications that Ethiopia has em-
braced for seed production [2]. The primary duties of EIAR
and RARIs are to breed, maintain, and distribute breeder seed
and pre-basic seed in sufficient quantity and quality for a
variety of crops and crop varieties to Ethiopian Seed firms
(ESE) or Regional Seed Enterprises (RSEs) as well as private
seed firms [73]. On its farm in the middle, it also produces
basic seed, despite its very small capacity. Several actors and
many steps are involved in the production and multiplication
of seeds. It was controlled by public seed companies, such the
ESE and RSEs in Amhara, Oromia, SNNP, and most recently,
Somali [13]. The production, marketing, and distribution of
basic and Cl1 seed of improved agricultural varieties
throughout the nation is mandated by the ESE [31].

In order to develop and manufacture pre-basic and basic
seeds, seed producer and marketing cooperatives now col-
laborate closely with academic institutions and research cen-
ters. The seed value chain system also includes quality mon-
itoring and certification for seeds. According to national seed
laws, early generation seed must meet the highest standards
for varietal purity and seed quality traits [63]. To preserve
varietal identity and integrity, field standards and seed criteria
for physical, physiological, and health quality are given.
Compared to the local variety, the improved variety is more
productive [34]. Improving the quality of the seeds can en-
hance the crop's potential yield several times over. It is
therefore one of the most economical and efficient inputs for
agricultural development, claim [79].

2.4. Farmers’ Selection Criteria of Variety

Farmers want a variety based on its mature date, disease
resistance, pods per plant, seeds per pod, grain production,
lodging status, robust crop stand, seed size, and profitability
[27, 12, 7, 37]. Farmers used a range of criteria to assess faba
bean types at the flowering, maturity, and harvest crop growth
stages. The primary selection criteria included stand estab-
lishment, plant height, maturity, seed size, leaf shading, ap-
propriateness for intercropping, number of pods, number of
branches, stem strength, pest and disease resistance, grain and
straw yield, large seed size, and disease tolerance [38, 81, 33].

2.5. Effects of Seed Size on the Seed Yield and
Quiality of Faba Bean

Seed size is one aspect that affects crop establishment and
performance [10]. A crucial physical indicator of seed quality,
seed size is impacted by variety, environment, and manage-
ment practices. According to their size, the seeds are catego-
rized as large, medium, small, very small, and very large [10,
62].

Numerous factors related to seed size have been discovered
to impact field emergence, seedling growth, seed germination

and vigor, crop performance, and seed yield characteristics [1].

It is one of the most important characteristics of seeds that can
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affect seed growth and plays a special function in crop pro-
duction. Most crops grade their seeds based on size and
weight since it has been demonstrated to regulate germination
and the subsequent growth of seedlings in many plants. A
plant with larger seeds can flower earlier, grow taller, develop
more branches, have a higher leaf area index, weigh more
seeds, and produce more seeds, according to [1]. Seed size
affects germination speed, seed vigor index-1, and seedling
shoot length [72].

Seed size should either have a positive, neutral, or negative
impact on seed output, depending on the connection between
seed size and vyield. Consequently, if seed size affects
productivity, it would be advantageous to sow the seeds that
yield the most [54]. Greater seed weight resulted in increased
growth and yield. More seeds and fresh materials were pro-
duced by faba bean plants cultivated from huge seeds, ac-
cording to [65]. Germination percentages, germination speed,
shoot and root length, and seedling dry weight are all im-
pacted by seed size [14].

2.6. Faba Bean Seed Quality

A seed lot's potential performance is characterized by its
seed quality. Vitality, disease resistance, germination per-
centage, inert matter, weed seed, and seed of another crop are
important traits of seed quality, and high-quality seed batches
should meet minimum requirements for each of these qualities.
It is said to be the most important agricultural input that in-
creases crop yield [79], and if high-quality seed is not used,
the investment made in inputs like fertilizer, herbicides, and
irrigation will not be profitable. The value of seed is deter-
mined by its quality; if the seed is of low quality, its value is
also low [42].

In order to meet the growing expectations of the populace
and boost output and productivity, the farming community
benefits from timely access to high-quality seed at a reason-
able price. Seed quality standards are the cornerstone of seed
production, certification, marketing, and global trade [43].
Seed quality is one factor affecting the possible yield. The
concept of seed quality is comprised of several components,
including physical purity, physiological quality, genetic qual-
ity, and seed health quality. Furthermore, [43] suggested four
components of seed quality: genetic purity, physical purity,
physiological purity, and seed health.

2.6.1. Seed Physical Purity

In order to prevent inert waste or seed from other crop or
weed species from reducing the quality of their final product,
farmers need seed. Some farmers do not use the proper
measures to ensure the quality of their seeds, according to [22].
For analysis, the sample is separated into three sections: pure
seed, other crop seed, and inert materials. Weight is used to
determine the percentage [28]. Physical purity indicates the
proportion of a seed lot that is pure seed of the species in issue.
To some extent, each seed lot includes a mix of pure seeds,
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inert materials, and additional seeds [44].

Three parts make up the working sample: pure seed, addi-
tional seeds, and inert materials. Weight is used to determine
the percentage of each component, and every type of seed and
inert matter present must be identified as thoroughly as pos-
sible [43]. The seed of the designated crop that the producer
produces contains all botanical variants and cultivars of that
particular species [44, 43]. Seed units, stems, shells, stones,
soil particles, and any other material or structure that is not
considered pure seed are all considered inert matter. Seed
units that are damaged or broken must be at least half as large
as they were before. Seed units of any plant species other than
pure seed must be present in other seeds [43].

2.6.2. Seed Moisture Content

When evaluating the quality of seeds, one of the parameters
considered is their moisture content. It provides guidance on
when to harvest and when to safely store. A sample's moisture
content is the amount of weight lost after it is dried using the
proper methods. The weight of the original sample is ex-
pressed as a percentage [43]. By drying them to less than 10%
or 11.5% grain moisture content before the 12th storage pe-
riod, faba beans can be stored for a long time without expe-
riencing significant insect (bruchid) difficulties [55, 40] A 1%
drop in seed moisture content doubles the seeds' storage life,
according to the "rule of thumbs." Therefore, even if the
temperature and humidity are kept constant every 1% reduc-
tion in moisture content has an advantage of doubling the seed
longevity.

2.6.3. Seed Germination

The germination percentage, defined as the percentage of
the total number of seeds that are alive [43], is calculated
using a controlled test and the actual number of seeds that
germinate. The purpose of seed germination is to quantify a
seed lot's germination potential in order to assess the quality
of different lots and calculate the crop's field planting value.
The variance in germination % is explained by a number of
factors that affect germination and vigor, including seed size,
age and pathogen, mechanical damage, harvest maturity stage,
nutrition, environmental and parental factors, and varieties. A
crop seeded with high-quality seed may produce more seed-
lings than one sown with relatively low-quality seed [1]. The
purpose of the seed germination test is to determine the
maximum germination capability of the seed lot in order to
evaluate the quality of different seed lots and estimate the
planting value [63]. A seed that develops into a seedling with
all of its required structural elements is considered normal.
The seedlings listed below are considered typical: A little
defective seedling is one that has a few minor flaws in its
essential structure; an intact seedling is one that has all of its
essential structures fully formed, proportionate, and healthy;
and a secondary infection seedling is one that has been af-
fected by bacteria or fungus when the illness is not brought on
by seeds. [43]. According to [6], seedlings are deemed normal
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if they have a healthy root system, which includes a primary
root and an intact hypocotyl or epicotyl with no harm to the
conducting tissue. A seed that germinates during the test pe-
riod but yields a seedling that is discolored, tainted with
seed-borne illnesses, or devoid of essential characteristics like
cotyledons is considered abnormal. Aberrant seedlings in-
clude those with damaged or stunted plumules, inflated shoots,
stunted roots, spilled plumules, no primary leaves, excessive
development after emergence, or defective or distorted de-
velopment of key structure [43]. Ungerminated seedlings can
be classified as dead seed (seeds that are neither fresh nor hard
at the end of the test period and have not produced any part of
a seedling), fresh seed (other than hard seed that failed due to
dormancy but are still clear and firm and have the potential to
develop into the seedling), or hard seed (seeds that remain
hard at the end of the test period because they do not absorb
the water) [43]. Insect-damaged, embryo-less, and empty
seeds are examples of other seeds [43].

2.6.4. Seed Vigor Test Seed

A seed lot's vigor is the sum of all the traits that influence
how well it performs in unfavorable environmental conditions,
how rapidly and reliably the seedlings grow, and how well the
seeds perform during germination and seedling emergence
following storage [43]. According to [77], it is the physio-
logical trait necessary to ensure the plant's rapid and reliable
field emergence. Included in this are the seed's lifespan, its
ability to withstand prolonged storage, and the germination's
resistance to atmospheric stress. Genetic composition, harvest
maturity, seed size and weight, aging, pathogens, and the
mother plant's nutrition and environment are all known to
have an impact on seed vigor [61].

2.6.5. Hundred Seed Weight

The hundred seed weight (HSW) is the weight of 1000 pure
seeds from the pure seed sample that was submitted. The two
methods that are employed are either counting the percentage
of pure seeds or counting 100 seeds that have been replicated.

From the given sample, HSW assisted us in calculating the
weight of 1000 pure seeds [43].

2.6.6. Faba Bean Seed Health

The presence or absence of animal pests like nematodes
and pathogens like bacteria, viruses, and fungi are the pri-
mary markers of seed health [43]. Seed health testing is
essential for the reasons listed below: (a) A seed-born inoc-
ulum may reduce the crop's commercial value and lead to the
development of progressive diseases in the field.(b) A batch
of imported seeds may introduce the illness to the new lo-
cation.(c) The evaluation of seedlings and the causes of poor
germination or field establishment can be clarified (ex-
plained) by seed health testing.(d) Using a seed lot treatment
to eradicate a seed-borne pathogen or reduce the risk of
disease transmission may or may not be recommended by
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the results of a seed health test. [43]. Over 17 diseases from
various regions of the nation have been discovered on faba
beans thus far. Aschochyta fabae (ascochyta blight),
Fusarium solani (black rot), Botrytis fabae (chocolate spot),
Uromyces vicia fabae (rust), and Faba Bean Necrotic Yel-
low Virus (FBNYV) are the primary illnesses that restrict
yield. Rhizoctonia solani causes seedling damping off, As-
cochyta fabae causes leaf and pod spot, Botrytis fabae causes
chocolate spot, and Fusarium sp. causes plant wilt. The
storage fungus harms the grains in a number of ways, in-
cluding reducing their ability to germinate, discoloring and
odorizing the kernels, lowering their nutritional value, and
producing toxins that are harmful to consumers' health [50].

3. Conclusion and Outlook

In conclusion, seed size and seed source have a major im-
pact on Ethiopian faba bean (Vicia faba L.) yield. The choice
of seed source has a significant impact on the crop's potential
for overall output, disease resistance, and adaptability. Lo-
cally adapted seeds provide advantages in terms of suscepti-
bility to local environmental conditions and pests, but their
quality can vary, which impacts the consistency of harvests.
The importance of enhanced seed varieties for increasing
national production levels is shown by the fact that, despite
their higher cost, they usually yield more and are more disease
resistant.

Seed size is also crucial for ensuring optimal crop estab-
lishment and growth. Generally speaking, larger seeds pro-
duce stronger seedlings and higher germination rates, both of
which increase yields. However, smaller seeds may also be
suitable for particular agro-ecological zones, offering a more
affordable option to farmers who lack easy access to larger,
superior seeds. Understanding the relationship between seed
size and local growing conditions is therefore necessary to
make informed decisions that optimize production.

Further research is required to provide a more thorough
understanding of the interactions between various
agro-ecological characteristics in Ethiopia and seed sources
and seed sizes. Future study should concentrate on long-term
field testing to assess the efficacy of different seed sizes and
kinds under different environmental conditions. Better seed
availability and local farmer demands may be reconciled
through breeding programs that improve seed quality while
maintaining local adaptation. Policies and extension services
that promote the adoption of high-quality seeds and suitable
seed management techniques will be crucial to increasing faba
bean production on a national scale. In the end, improving
seed selection techniques has a big chance of increasing faba
bean yield and guaranteeing Ethiopia's food security.
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ESE Ethiopian Seed Enterprises
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EIAR  Ethiopian Institute of Agricultural Research
RARIs Regional Agricultural Research Institutes
HLIs Higher Learning Institutions

EABC  Ethiopian Agricultural Business Corporation
PSCs Private Seed Companies, Cooperative Unions
RBoOA  Regional Bureau of Agriculture

Conflicts of Interest

The authors declare no conflicts of interest.

References

(1]

(2]

(3]

(4]

(5]

(6]

[7]

(8]

9]

[10]

Abdul, R., Baloch, S., Baloch, S., Mengal, B., Bashir, W.,
Baloch, H., Baloch, R., Sial, A., Abebe Atilaw and Lijalem
Korbu. 2010. Recent development of seed system of Ethiopia.
Debre Zeit Research center. EIAR, Addis Ababa, Ethiopia.

Abebe, A. 2010. A baseline survey on Ethiopian seed sector.
Report submitted to the African.

Abebe, B., Dechassa, N., Tana, T., Laekemariam, F. and Al-
emayehu, Y. 2021. Soil fertility management practices for faba
bean (Vicia faba L.) production in Wolaita zone, Southern
Ethiopia. Agronom & Colombiana, 39(2): 252-264.

Adebisi, M. A., Kehinde, T. O., Salau, A. W., Okesola, L. A,
Porbeni, J. B. O., Esuruoso, A. O. and Oyekale, K. O., 2013. Influ-
ence of different seed size fraction on seed germination, seedling
emergence and yield character of tropical soybean (Glycine max. L)
International Journal of Agricultural Research, 8(1): 26-33.

Adebisi, M. A., T. O. Kehinde, Ajala, E. F. Olowu and S. Rasaki.
2011. Assesment of seed quality and potential longevity in elite
tropical Soybean (Glycine max. L.). Merrill grown in south west-
ern Nigeria. Niger Journal of Agriculture, (42): 94-103.

Agrawal, P. K, and M. Dadlani. 1987. Techniques in seed
science and technology. South Asia publisher. Agung, S. and G.
K. McDonald. 1998. Effects of seed size and maturity on the
growth and yield of faba bean (Vicia faba L.). Australian
Journal of Agricultural Research, 49(1): 79-88.

Alemu, D., Rashid, S. and Tripp, R., 2019. Seed system po-
tential in Ethiopia: Constraints and opportunities for enhancing
the seed sector. Gates Open Research, 3(948): 948.

Alngiemshy, N. F., Alkharafi, J. S., Alharbi, N. S. and
Al-Sowayan, N. S. 2020. Effect of seeds size on germination of
faba bean plant. Agricultural Sciences, 11: 465-471.
https://doi.org/10.4236/as.2020.115028

Amaza, P. S, Udoh E. J., Abdoulaye T. and Kamara, A. Y, 2010.
Analysis of technical efficiency among community- based seed
producer in savanna of Borno state, Nijeria. Journal of food,
Agriculture and environment, 8(2): 1073-1079.

Ambika, S., V. Manonmani and G. Somasundaram. 2014.
Review on effects of seed size on seedling vigor and seed yield.
R. Journal of Seed Science, 7(2): 31-38.


http://www.sciencepg.com/journal/ajpb

American Journal of Plant Biology

http://www.sciencepg.com/journal/ajpb

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

Ankan, D. and Sharangi, A. B. 2018. Post-harvest technology
and value addition of spices. Indian Spices: The legacy, pro-
duction and processing of India’s treasured export, pp.
249-276.

Asnakech, T., John D., Julia S. and Asnake F. 2016. Partici-
patory assessment of production threats, farmers’ desired traits
and selection criteria of faba bean (Vicia faba L.) varieties:
opportunities for faba bean breeding in Ethiopia. Indian Jour-
nal Agricultural Research, 50(4): 295-302.

ATA. 2015. Seed system development strategy: Vision, sys-
temic challenges, and prioritized interventions. Agricultural
Transformation Agency. Working strategy document, Addis
Ababa, Ethiopia.

Attia, A. N., S. E. Seadh, M. I. EL-Emery and R. M. H.
El-Khairy. 2009. Effect of planting dates and seed size on
productivity and quality of some faba bean cultivars. Journal of
Agricultural Science. Mansoura University, 34(12): 11311 —
11325.

Basavaraj Patil. 2019. Importance of Seed/Planting Material in
Crop Production. SLACC: First Edition Chapter 7: 59-67.

Bishaw, Z., and Alemu, D. 2019. Faba bean seed system
landscape in the highlands of Ethiopia: Smallholders’ varietal
adoption, preference, and commercial seed behavior. Interna-
tional Center for Agricultural Research in the Dry Areas
(ICARDA): Beirut. (Pp2019-3) Lebanon.

Bulti, M., Meseret, C. & Mulatu, W. 2019. Reconsidering the
economic and nutritional importance of faba bean in Ethiopian
context. Cogent Food & Agriculture, 501: 1683938.

Chrenet Assefa. 2019. Assessment of technical efficiency of
smallholder faba bean farmers: The case of Kersa Malima
District, South West Shewa Zone of Oromia, Ethiopia. Inter-
national Journal of Novel Research in Interdisciplinary Studies,
(6)5: 1-15.

CSA. 2021. Agricultural sample survey volume I. Report on
area and production of major crops. Addis Ababa, Ethiopia.

Dawit Alemu. 2010. Seed system potential in Ethiopia: Con-
straints and opportunities for enhancing the seed sector. Gates
Open Reserch, 3(948): 948.

Dereje Dobocha and Debela Bekele. 2021. Faba bean agro-
nomic and crop physiology research in Ethiopia. Legumes
Research-Volume 1.

Dhedhi, K., helani, Y. N., Joshi H. J. and Yonas, Sahlu. 2011.
International conference on sustainable seed system in Ethio-
pia. Addis Ababa, Ethiopia.

EAA (Ethiopia Agricultural Authority). 2022. Crop variety
register issue No 25. AddisAbaba, Ethiopia.

Endshaw, W., & Hiruy, B. 2021. Farmers' pest management
practices of stored faba bean and their implication to food se-
curity in farta district, North West Ethiopia. Turkish Journal of
Agriculture-Food Science and Technology (9): 665-674.

Etemadi, F., M. Hashemi, O. Zandvakili, A. Dolatabadian and
A. Sadeghpour. 2018. Nitrogen contribution from winter killed

[26]

[27]

(28]

[29]

[30]

[31]

(32]

(33]

(34]

[35]

(36]

[37]

(38]

[39]

32

faba bean cover crop to spring-sown sweet corn in conven-
tional and no-till systems. Agronomy Journal, 110(2):
455-462.

Fantaye Dejene. 2012. Seed system and quality analysis of faba
bean in North Shewa zone Amhara region, Ethiopia. MSc
Thesis, Haramaya University, Haramaya, Ethiopia.

FAO (Food for Agricultural Organization). 2014. Appropriate
Seed Varieties for Small-scaleFarmers: Key Practices for DRR
Implementers.

FAOSTAT. 2022. FAOSTAT database. URL.
https://www.fao.org.faostat/en/#data

Fekadu, G., Zemedkun, K., and Solomon, A. 2022. Assess-
ment of the effects of seed storage time on germination rate and
performance evaluation of Ethiopian faba bean (Vicia faba L.)
varieties for yield and related trait. The Scientific World
Journal.

Fikre, M., Jemberu, E. and Olani, N. 2010. Seed value chain
analysis as a means for sustainable seed system: A case of
farmers based seed production and marketing in Arsi Zone,
Oromia Region. Asella (ET): FAO-Crop Diversification and
Marketing Development Project.

Food and Agriculture organization. 2020. FAOSTA statistical
database of the United Nations and Agriculture Organization
(FAO) statistical division. Rome.

Fouad Maalouf, Ahmed, S. and Bishaw, Z. 2021. Faba bean. In
The beans and the peas. Wood head publishing, pp: 105-131.

Gebremariam, M., Worku W., Sinebo W. 2018. Effect of inte-
grated crop-management packages on yield and yield compo-
nents of faba bean (Vicia faba L.) Cultivars in Southern Ethi-
opia. International Journal of Plant Research, (31): 1-9.

Gebru, A. and Mesganaw, M. 2021. Improving faba bean
production and productivity through the integrated manage-
ment of Orobanche Crenatae at Kutaber Amhara Region,
Ethiopia. International Journal of Agricultural Science and
Food Technology, 7(1): 114-117.

Gereziher, T., Ephrem, S. and Lemma, D. 2017. Participatory
evaluations of Faba bean (Vicia faba L.)

Girma, A., Basha, K., Dembi, K. 2021. Pre-extension demon-
stration of improved faba bean varieties in highlands of Guji
Zone, Southern Oromia, Ethiopia. International Journal of
Applied Agricultural Sciences. 6: 258-263.

Goa, VY., Kambata, E. 2017. Participatory on farm evaluations
and selection of improved faba bean (Vicia faba L.) varieties in
four districts of south Ethiopia. Advances in Crop Science and
Technology, 5(4): 293.

Hailu, E., Getaneh, G., Sefera, T., Tadesse, N., Bitew, B.,
Boydom, A., Kassa, D. and Temesgen, T., 2014. Faba bean gall;
a new threat for faba bean (Vicia faba) production in Ethiopia.
Advances in Crop Science and Technology, 2(4): 1-5.

Harrington, J. F. and Kozlowski, T. T. 1972. Seed storage and
longevity. Seed biology, (3): 145-245.


http://www.sciencepg.com/journal/ajpb

American Journal of Plant Biology

http://www.sciencepg.com/journal/ajpb

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

(48]

[49]

[50]

[51]

[52]

[53]

[54]

[55]

IFPRI (international food policy research Institute). 2010.
Fertilizer and soil fertility potential of Ethiopia. Working paper.
washington: IFPRI. Institute. U K. P. 26-47.

IRRI (International Rice Research institutes). 2009. Introduc-
tion to seed management; Available at
http//www.knowlegebank.irri.org/quality seed

ISTA (International seed testing Association). 2022. Interna-
tional seed testing Association. Preface to the 2022 edition of
the ISTA Rules. Switzerland.

Khare, J. W. and R, D. Bhale. 2005. Seed Science and Tech-
nology. Oxford and IBH Publishing Co. New Delhi, Bombay.
Pp. 112-114.

Kumar, D., & Kalita, P. 2017. Reducing postharvest losses
during storage of grain crops to strengthen food security in
developing countries. Food, 6(1): 8.

Kumar, M., Panwar, G., Kushwaha, S. and Dwivedi, V. 2014.
Field survey on evaluation of seed quality traits and storage
methods used in the legume crops by the house hold farmers in
jhansi district of Uttar Pradesh, India. Legume Research, 38(2):
194-201.

Ladizinsky, G. 1975. On the origin of the broad bean (Vicia
faba L.). Israel Journal. Botany, 24: 80-88.

Lemma Diriba, Ehprem Seid and Teame Gereziher. 2017.
Participatory evaluation of faba bean (Vicia faba L.) Varieties
in Enda Mekonin District, Northern Ethiopia. African journal
of agriculture, 4(2): 263-68.

Louwaars, N. 2007. Seed of confusion: the impact policies on seed
system. PhD Thesis, Wageningen University, Netherlands.

Mathew, S. H. 2010. An evaluation on grain quality under
post-harvest storage in selected Indian wheat varieties. Inter-
national Journal of Pharmaceutical Sciences and Research,
1(11): 174-177.

Mc Guire, S. 2005. Seed system analysis and reform for sor-
ghum in Ethiopia. MSC thesis present to Wageningen Univer-
sity, Netherlands.

Mcvicar, R., Panchuk, D., Brenzil, C., Hartley, S., Pearse, P.
and Vandenberg, A. 2013. Fababean Gov. Saskatchewan, Ag-
riculture, crop.

Melanie, M. and Michael, J., 2011. Spices and herbs for home
and market. FAO Diversification booklet, (20).

Metwally, A. K. 2003. Effect of seed type and seed size on
some growth parameters, yield and yield components in some
new broad bean (Vicia faba L.) lines. Assiut Journal ofAgri-
cultural Science, 34(4): 53-71.

Mihret, A. G. and Emana, G. D. 2023. Safe storage grain
moisture of faba bean (Vicia faba L.) for the management of
Achantoscelides obustecus (Coleoptera: Bruchidaes) in Am-
hararegion, Ethiopia. Journal of biotechnology and Biore-
search, (5)1: 06-12.

MoA (Ministry of Agriculture). 2014. Agricultural extension
program package. Ethiopian institute of agricultural research

33

[56]

[57]

(58]

[59]

[60]

[61]

[62]

(63]

[64]

[65]

[66]

[67]

[68]

[69]

(EIAR) and Agricultural Transformation Agency (ATA). Addis
Ababa, Ethiopia, PP: 213-230.

MoARD and ATA. 2013. Seed system development strategy:
Vision, systemic challenges, and prioritized interventions.
Ethiopian Agricultural Transformation Agency (ATA). Work-
ing strategy document, Addis Ababa, Ethiopia.

Mohammed Hassena, and Lemma Dessalegn. 2011. Assess-
ment of the Ethiopian seed sector. paper presented at the Af-
rican seed and biotechnology program workshop, Addis Aba-
ba.

Mulissa Jida and Fasil Assefa. 2012. Phenotypic diversity and
plant growth promoting characteristics of Mesorhizobium spe-
cies isolated from chickpea (arietinum L.) Growing areas of
Ethiopia. African Journal of biotechnology, 11(29): 7483-7493.

Mussa Jarso and Gemechu keneni. 2006. plant resource of
tropical Africa: cereal and pulses. prota foundation, We-
geningen, Netherland. pp. 159-199.

Perry, D. A. 1984. Handbook of vigour test methods. Interna-
tional Seed Testing Association, Zurich, Switzerland.

Pietrzak, W., J. Kawa-Rygielska, B. Krol, P. R. Lennartsson and
M. J. Taherzadeh. 2016. Ethanol, feed components and fungal
biomass production from field bean (Vicia faba L.) seeds in an
integrated process. Bioresearch Technololgy, 216: 69-76.

QSAE (Quality and Standard Authority of Ethiopia). 2000.
Faba bean seed specification, Ethiopian standard. Addis Ababa,
Ethiopia.

[Sabiel, S., Razzaq, K. and Shahwani, A., 2014. Influence of
seed size on germinability and grain yield of wheat (Triticum
aestivum L.) varieties. Journal of Natural Sciences Research,
4(23), 147-155.

Salih, F. A. 1997. Influence of seed size and population on seed
yield and other yield characteristics of faba bean. Fabis
Newsletter, 17: 18-22.

Singh, A. K., Bharati, R. C., Manibhushan, N. C., and pedpati,
A. 2013. An assessment of faba bean (Vicia faba L.) Current
stutas and futire prospect. African Journal of agriculturalre-
search, 8(50): 6634-6641.

Smither-Kopperl, M. 2019. Plant Guide for fava bean (Vicia
faba L.). USDA-natural resources conservation service, locke
ford plant materials center. Locke ford, CA.

Tafere, M., Tadesse, D., Yigzaw, D. 2012. Participatory varie-
tal selection of faba bean (Vicia faba L.) for yield and yield
components in Dabat district, Ethiopia. Wudpecker Journalof
Agricultural Research. 1(7): 270-274.

Tekeste, K., Degefa, T., Admasu, Sh., and Dawit, A. 2022.
Analysis of seed system actors: roles, responsibilities, and
linkages in central Ethiopia. Ethiopian Journal ofAgricultural
Science, 32(2) 71-97.

Temesgen, G. 2020. Participatory variety selection and effect
of location on seed quality, yield and related trait of bread
wheat (Trticuma Estivum L.). MSc Thesis, HaramayaUniver-
sity, Haramaya, Ethiopia.


http://www.sciencepg.com/journal/ajpb

American Journal of Plant Biology

http://www.sciencepg.com/journal/ajpb

[70]

[71]

[72]

[73]

[74]

[78]

[76]

Teshome, H., Mulesa Dalle, S. P., Makate, C., Haug, R. and
Westengen, O. T. 2021. Pluralistic seed system development: a
path to seed security? Agronomy, 11(2): 372.

Thegaye, G. 2019. Effect of seed size and pod bearing zone on
seed yield and seed quality in faba bean (Vicia faba L.) variety
at Haramaya, Eastern Ethiopia. Haramaya University MSc
Thesis, Haramaya University, Haramaya, Ethiopia.

Tilaye, T., M. A, Kassahun, T., Abebaw A. and Getachew, A.
2014. Seed system in Amhara Region: Opportunity for im-
provement. Paper presented at the Amhara Agricultural Re-
search Institute (ARARI) Annual research activities review
workshop, Bahir Dar, Ethiopia.

Torres, A. M., Roman. B., Avila. C. M., Satovic, S., Rubiales,
D., Sillero, J. C., Cubero, J. I. and Moreno, M. T. 2006. Faba
bean breeding for resistance of against biotic stress: towards
application of marker technology. Euphytica, 147: 67-80.

UCANR (University of California Agriculture and Natural
Resources). 2019. Cover crops database: Bell Bean.
https://ucanr.edu/sites/asi/db/covercrops.cfm?crop

Ulrich Kopke and Thomas Nemecek. 2009. Ecological ser-
vices of faba bean. Field Crops Research, 115(3): 217-233.

Ventura, L., Dona, M., Macovei, A., Carbonera, D., Buttafava,

34

[77]

[78]

[79]

(80]

[81]

A., Mondoni, A. 2012. Understanding the molecular pathways
associated with seed vigor. Plant physiology and biochemistry,
(60): 196-206.

Yehuala, K., Giziew, A. and Teferra, B., 2022. Faba bean (Vicia
faba L) seed value chain: implications for a sustainable seed
supply in Eastern Amhara Region, Ethiopia.

Yehuala, K., Almaz G. and Dereje A. 2021. Determinants of
adoption and intensity of improved faba bean cultivars in the
central highlands of Ethiopia: a double-hurdle approach. CABI
Agricultural and Bioscience, 2(1): 24.

Yenus, A., Firew, M. and Zewdie, B. 2021. Field Pea (Pisum
Sativum L.) Seed System Analysis in Enarj Enawuga and
Yilmana Densa Districts, West Amhara Region, Ethiopia.
Journal of Agricultural Science and Food Technology, 7(1):
001-013.

Yirga Kindie and Zinabu Nigusie. 2019. Participatory evalua-
tion of faba bean (Vicia faba I.) varieties for yield and yield
components in wag-lasta, Eastern Amhara, Ethiopia. East Af-
rican Journal of Sciences, 13(1): 7-14.

Zewdie, B., A. J., G. V. G. 2000. Variety release and policy
options. The use of participatory plant breeding in developing
countries (pp. 565- 585).


http://www.sciencepg.com/journal/ajpb

