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ABSTRACT 

Soybean [Glycine max (L) Merrill] is one of the important legume crops produced in 

northwestern Ethiopia. The production of seeds of improved varieties from accredited 

sources and stored for the shortest possible duration are among the requirements of quality 

seed production. Shortage of such quality seeds is one of the production constraints in 

soybean. This study was conducted to assess farmers’ seed handling practices and 

investigate the effects of seed source and storage duration on seed quality parameters of 

two soybean varieties. Household survey, field experiments, and laboratory tests conducted 

in East Wollega zone of Oromia region in 2022/23 main cropping season. The household 

survey data was collected from 90 Hhs were conducted in the selected districts. The field 

experiment consisted of three factors involving two varieties (Didhesa and Korme),  three 

seed sources (Ano farm, Haro sabu, and farmer saved), and  three storage durations (two 

month, six month, and one year) arranged in factorial combinations using randomized 

complete block design with three. Completely randomized design with four replications was 

used for laboratory analysis. The results from pre-sowing test revealed that seed quality 

parameters were significantly influenced by one or more main factors (variety, growing 

condition and storage period). In addition, moisture content, abnormal seedling, shoot 

length, root length and vigor index II were significantly influenced by the interactions of 

variety x seed source x storage period. Hundred seed weight was significantly influenced by 

interaction of variety x seed source. Germination percentage of seeds was significantly 

influenced by interaction of seed source x storage period, and variety x seed source; 

whereas speed of germination was significantly influenced by interaction of variety x 

storage duration and seed source x storage period. At field condition, interaction of variety 

x seed source had significant effect on days to physiological maturity and number of pods 

per plant; whereas interaction of variety and storage period had significant influence on 

seed yield. The growing of Didhesa variety from seed source of Haro sabu stored for six 

month produced higher seed yield of 11.38Qt/ha, while growing of korme variety from farm 

saved seed stored for one year produced significantly lower seed yield (6.3Qt/ha).The 

results from the two experiments showed that variety, storage duration, seed source, and 

interaction of the two and/or three factors had significant effects on seed yield, yield related 

traits, and seed quality parameters of soybean. Thus it is suggested to consider varieties; 

seed source and seed storage duration to produce high yield and quality seeds to improve 

the productivity of soybean. 



xv 
 

Keywords: Growing condition, Pre-sowing test, Seed quality parameters, Storage perio



1 
 

 
 

1. INTRODUCTION 

Soybean [Glycine max (L.) Merrill] is a legume crop and taxonomically belongs to the 

family leguminaceae, sub family papilionaceae, tribe phaseolae, Genus Glycine and 

subgenus soja (Lackey et al., 1977). The wild (G. soja) and cultivated (G. max) annual 

species are grouped under the subgenus soja. However, the chromosome number of the 

cultivated soybean species is a diploidized tetraploid (2n=2x=40). The cultivated species, 

Glycine max (L.) has never been found in the wild; therefore its probable ancestor is G. soja 

which is the major gene source (Hymowitz et al., 1970). Soybean is considered either a 

short or a day neutral plant that requires 25-30oc temperature for growth and proper 

nodulation. Soybean is a medium altitude crop well adapted to altitudes varying from 1300 

to 1800 m.a.sl receiving annual rainfall of 900 to 1300 mm and it is also well adapted at 

1900 m.a.s.l having 550 to 700 mm annual rainfall (Amare et al., 1987). The crop has a wide 

range of soil adaptation, but performs well on light textured, loams and medium black clays 

with a pH range of 6.5 to 7 in Ethiopia (IAR, 1982). 

In 2021, about 352.74 million metric tons of soybeans were produced in the world. The 

major producers are Brazil: 149,000,000, The United States of America: 122,606,000, and 

Argentina: 51,000,000 metric tons, respectively (USDA, 2021). 

The economic viability of soybean is determined by commercial utilization of both sub 

products; oil, and meal, which accounts for one and two third of the crop’s economic value, 

respectively. Soybean oil is dominant in the world market, accounts about 30% of the total 

vegetable oils. In global market, its oil share is estimated nearly 44%, and ranked first among 

the major oil crops such as rapeseed, groundnut, and sesame (Chung and Singh, 2008). 

Moreover, on the weight basis, soybean protein yield is about two, four, and twelve times 

more than that of the meat, eggs, and milk, respectively (Anon et al., 1984). The nutritional 

value of soybean primarily lies in its quality protein and oil content which is free of 

cholesterol (Antalina.et al., 1999). The crop is a promising pulse proposed for alleviation of 

acute protein and oil shortage in the world. Soybean is also nutritious and healthy due to 

proportional composition of carbohydrate, fiber, vitamins and minerals (Carter and Wilson 

et al., 1998).  

In spite of the fact that soybean is a recent introduction in Ethiopia, the records obtained for 

the period 2008 through 2016 indicate that area, production and yield of soybean have 
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shown an increasing rate per annum and reached 83,797 ha of land to produce 2,086,763.89 

quintal of soybean with national average yield of 24.9 qt/ha CSA, 2020/21.  

Since the crop is well adapted from the lowlands to the mid altitude agro-ecologies of the 

country where the vast majority of the potential arable land is found, including Western, 

South western, Southern, and North-western parts, there is a huge potential to increase the 

production of the crop in Ethiopia. The entire low to mid altitude maize belt areas of the 

country are also appropriate for soybean production. In addition, Ethiopia’s strategic 

location closer to the world's largest consumers of soybean and soybean products is also a 

feature which makes it a great open door for the nation to target soybean as potential export 

commodity and import substitution (Birhanu et al., 2018). 

However, although soybean breeding and production have been going on in Ethiopia since 

the 1950’s, it was not widely disseminated and produced across the different potential areas 

of the country. The maize belt west Oromia areas such east Wollega zone is among the 

potential areas for expanding production of the crop. However, the use of low quality seeds 

due to poor farmers’ handling practices, unreliable seed sources, and sub-optimal storage 

conditions of the seeds are the major constraints for increasing productivity of the crop in 

the area. The other limitations are limited knowledge of the farmers on the use of soybean 

in cropping systems, weak linkage between research, producers, processors, exporters and 

consumers.  

Faster germination and emergence is an important factor for better and uniform crop stand 

establishment. The poor crop emergence and establishment might happen due to 

unpredictable and erratic rain fall, low or inadequate soil nutrients, low quality seeds, low 

moisture content of the soil, disease and pest infestation at storage and field. Under such 

conditions, seed germinations, seedling emergence and establishment can be inhibited and 

reduced.  

Seed quality is described in terms of various aspects such as physical, physiological, 

genetical, and seed health related parameters. While the genetic purity of the seed may vary 

depending on the class of seed used as well as seed source, the other seed quality parameters 

are highly influenced by environmental factors and management practices along the value 

chain from field to storage. Especially, the type of storage and conditions of soybean seed 

are important factors that affect the physical and physiological seed quality aspects as well 

as seed health related parameters. Therefore evaluation of farmers seed handling practices 
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and investigating the effects of seed source and storage duration on the quality parameters 

of soybean is required before seed sowing to overcome such adverse environmental effects 

for better, more and uniform seed germination, seedling emergence establishment. However, 

such assessments (studies) have not been conducted in East Wollega zone. Therefore, this 

study was designed with the following objectives. 

1. Assess farmers’ production practices and handling of soybean seeds: 

2. Determine seed quality of soybean varieties as influenced by seed sources and storage 

duration; and  

3. Determine the effects of seed sources and storage duration on yield and seed quality of 

soybean varieties. 
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2. LITERATURE REVIEW 

2.1 Origin and Distribution of Soybean   

The soybean [Glycine max (L.) Merrill, family Leguminosae, subfamily Papilionoidae] was 

originated in Eastern Asia, probably in north and central China. It is believed that cultivated 

varieties were introduced into Korea and later into Japan some 2000 years ago. Soybeans 

have been grown as a food crop for thousands of years in China and other countries of East 

and South East Asia and are an important component of the traditional popular diet in these 

regions (Berk, et al., 1992).  

Soybean is a grain legume that is very nutritious and contains on average 40% protein. It is 

gaining ground internationally due to its multiple uses as human food, livestock feed, 

manufacturing purposes, and more recently, as a source of bio-energy (Myaka et al., 2005). 

Currently it also comes to be the world's most important source of vegetable oil. Unlike 

most other beans it contains 40% protein compared to 20% and 13% protein content in meat 

and egg, respectively (FAO, 2010)). Moreover it contains 20% non-cholesterol oil and its 

fortified foodstuffs are considerably low-priced than other sources of high quality protein. 

It very well may be utilized directly for nourishment in the family unit or handled for soy 

milk, cooking oil and a scope of different items including newborn child weaning 

sustenance. Also the poultry sector industry uses soybean for feed production. Soybean 

grain often has a good market demand. The crop residues are also wealthy in protein and 

are great feed for domesticated animals form a good basis for compost or manure. It is a 

source of edible oil (second most consumed oil in the world after palm oil) with the highest 

gross output of vegetable oil among the cultivated crops with total cultivated area of 117.7 

million ha and total production of 308.4 million tons (FAOSTAT, 2015). 

Soybean entered to Ethiopia 50 years ago by CADU (Chilalo Agricultural Development 

Unit) because of its nutritional value, multipurpose use and wider adaptability in different 

cropping systems (Amare et al., 1987 and Daniel et al., 1996). However, this attempt was 

unsuccessful due primary due to unacceptability by farmers, which was due to lack of 

knowledge for domestic consumption and market constraints. The next introductions were 

made by CADU in collaboration with ENI (Ethiopian Nutrition Institute) in 1970’s mainly 

to replace imports of soybeans used in preparation of children’s meals and introduce 

soybean in to the local diet of the community (Singh et al., 1987; CCGIAR, 2004). With the 
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establishment of the Institute of Agricultural Research (IAR) in 1966, the task of soybean 

research was transferred from CADU to Institute of Agricultural Research (IAR). IAR 

undertook a number of research activities on soybean in different locations throughout the 

country (Asrat et al., 2006). 

2.2 Botany and Morphological Description of Soybean 

Soybean is an annual, erect hairy herbaceous plant, ranging in height between 30 and 183cm, 

depending on the genotype (Ngeze et al., 1993). The stems, leaves, and pods are covered 

with brown or grey hairs. The leaves are trifoliate, having three to four leaflets per leaf. The 

fruit is a hairy pod that grows in cluster of three to five, each of which is five to eight 

centimeters long and usually contains two to four seeds (Rienke and Joke et al., 2005). 

Soybean seeds occur in various sizes, and in many, the seed coat color ranges from cream, 

black, brown, yellow to mottle. The hull of the mature bean is hard, water resistant and 

protects the cotyledons and hypocotyls from damage (Borget et al., 1992).  

Soybean [Glycine max (L.) is among the industrial legume crops grown growing in low to 

medium altitude that needs warm climate (Hagos and Bekele et al., 2018). Unlike other 

beans it contains 40% of protein compare to 20% and 13% protein content in meat and egg 

respectively (Greenberg and Hartung et al., 1998). Moreover it is the highest in gross output 

of vegetative oil and primary source of edible oil among the cultivated crops with total 

cultivated area of 117.7 million and total area of 308.4 million tons (FAOSTAT, 2015). 

Soybean has multipurpose that used for human food, animal feeds, soil nutrient 

improvement and raw material for agro-industries. Production of this crop is vital in 

Ethiopia to overcome food insecurity and malnutrition and can substitute the relative 

expensive of animal protein. Potentially, it grows in Beneshangule Gumuze, Oromia, 

Amhara, Tigray and south Nation and Nationalities people and become the main source of 

income for smallholder farmers (Bekabi et al., 2015).  

2.3 Soybean production 

2.3.1 Climate Requirement 

Soybean is a legume species grows well in tropical, subtropical and temperate climates 

(IITA, 2007).Plant breeders have argued that within the soybean species, there are varieties 
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which react differently to photoperiod, and classified them as long day, short day and day 

neutral plants (Borget et al., 1992). Rienke and Joke (2005) described soybean as being 

typically a short day plant, physiologically adapted to temperate climatic conditions. 

However, some have been adapted to the hot, humid and tropical climate. In the tropics, the 

growth duration of adapted genotypes is commonly 90-110 days, and up to 140 days for the 

late maturing ones (Osafo et al., 1997). The relatively short growth duration is primarily due 

to sensitivity to the day length. This affects the extent of vegetative growth, flower 

induction, production of viable pollen, and length of flowering, pod filling and maturity 

characteristics (Norman et al., 1995).   

Soybean can grow from 300 to 2200 meter above sea level (m.a.s.l). However, it thrives best 

between 1300 and 1700 m.a.s.l. It grows in an area with 450 to 1500 mm annual rainfall. Its 

requirement per day per plant is about 7.6mm and its requirement increases at the 

germination and grain filling stages (ARC, 2004; MOA. 2005). 

The temperature ranging from 23 to 25oC has been reported to the optimum for soybean 

production. However, it thrives best at warm temperature and medium relative humidity. 

Very high temperatures adversely affect its pod production and seed filling (ARC, 2004).  

2.3.2 Soybean production, productivity and area of land 

There are good climatic and soil conditions for soybean production in South and Western 

Ethiopia which is indispensable both for commercial purposes in addition for subsistence 

farming (CDI, 2012). The issues (problems) of producing soybean is not only limited to 

market access in addition low profitability and production, lack of processing facilities, lack 

of capital to increase production and no market information system (no market data 

framework) for effective agricultural marketing (successful farming promoting)  (Emana et 

al., 2010). 

The total area coverage under the production and whole volume of production of soybean 

has been increasing over years. According to Kaleb (2014), it is found, that the significant 

wellspring of increment in the total production of soy bean has been principally come about 

because of increment in area of land allocated for its production. The total hectare of land 

under soybean production between 2002/03 and 2011/12 has increased by 10 folds and the 

total increment between 2002/03 and 2016/17 is greater than 20 folds, this is double as 
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compared to the former one; while the total volume of soybean production during (2001/02 

- 2016/17) has increased by more than 50 folds, this is far greater from the study of (Kaleb 

et al., 2014) total increment between 2002/03 and 2011/12 equals to 21 fold. The increased 

hectare of land for the production of soybean as well as increased total production during 

the last 15 years has been resulted from increasing demand for soybean at local and 

international market (CSA 2002-2017). 

Productivity level of many other major crops is very low. The current normal national 

productivity level of soybean is additionally low. The average productivity level of soy bean 

during the last 15 year was 1.4 ton/ha. This level is additionally low contrasted with the 

potential which could go up to 4 ton/ha if improved varieties are used. The last 15 years 

trend in the productivity level has grown from 0.92 ton/ha in 2002/03 to 2.22 ton/ha in 

2016/17. 

2.4 Use of Soybean 

Soybean is a multipurpose crop. It is useful for the preparation of different kinds of foods, 

prevention of chronic human diseases, crop rotation, improving soil fertility, and raw 

material for oil and concentrates food- producing factories. It is one of the most nutritious 

food crops in order to solve the food insecurity and malnutrition are among the urgent 

difficulties that creating nations confront nowadays.   

Producing and consuming more soybean would enhance the circumstance (Food Security) 

as soy gives a nutritious mix of both calorie and protein consumption: it is the most 

nutritionally rich crop product, as its dry seed contains the highest protein and oil content 

among grain legumes (topmost rich in protein) (40 to 42% protein) with a good sense of 

balance of the essential amino acids and has 18-20% oil on a dry seed weight basis (FAO, 

2014). It is discounted and rich source of protein for poor farmers, who have less access to 

animal source protein, because of their low acquiring limit (low purchasing power). In this 

way, Soybean is an elective protein source to the rural families and can be utilized at home 

in different structures and the surplus can be sold to different buyers, producers and 

manufacturer for money (Urgessa et al., 2014).  
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2.5 Seed Sources of Soybean 

Farmers in Ethiopia can obtain seed from formal and informal sources. The formal seed 

source is a system composed of institutional and organizational arrangements consists of all 

enterprises and organizations that are involved in the flow of modern varieties from the 

Agricultural Research Centers to farming communities, which include variety development, 

release and registration, seed multiplication and processing, seed marketing and distribution 

and seed quality control and certification. The informal seed sources under Ethiopian 

context are defined as a system of seed production and distribution along with the different 

actors where there is no legal certification in the process (Dawit et al., 2010). In Ethiopia, 

the informal (either self-saved seed or farmer-to –farmer seed exchange, cooperative based 

seed multiplication and distribution, NGO based seed multiplication and distribution) seed 

source is the dominant for seed supply which accounts for 90% of the seed used by 

smallholder farmers (ESSP, 2006) 

2.6 Seed Quality 

Seed quality describes the potential performance of a seed lot. Trueness to variety; the 

presence of inert matter, seeds of other crops, or weed seed; germination percentage ;vigor; 

appearance; and freedom from disease are important aspects of seed quality. High- quality 

seed lot should meet minimum standards for each of these characteristics. Trueness is 

usually determined by records of seed sources and by field inspection of the plants that 

produce the seed. It is also defined as a uniformed sum of seed features that after sowing 

lead to rapid and uniform germination, forming of strong and healthy seedlings which will 

give the necessary number of plants in favorable and unfavorable environmental conditions. 

The seed quality is also reflected in the final growth, maturity of plants, their uniformity and 

stability of yield. For seed to play a catalytic role, it should reach farmers in a good quality 

state, i.e. high genetic purity and identity, as well as high physical, physiological and health 

quality (Chloupek et al., 2003 and Moinar et al., 2005). If the seed lot possess high genetic 

purity, high germination percentage and a minimum of inert matter, weed and other crop 

seeds, free from disease and meets the certification standards, is said to have high quality 

(Banu et al., 2004). 
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2.6.1 Genetic purity 

Genetic purity refers true to type, or the degree of contamination of seeds caused by 

undesirable genetic varieties or species (Crmwell, et al., 1990). This is the most important 

seed quality attribute. The genetic purity of the seed governs the yield potential of variety 

(Soltani et al, 2001). It is, therefore, very important that the genetic purity status of the seed 

lot should be high. 

2.6.2 Seed Physical Purity 

Purity analysis is to determine the percentage composition by weight of pure seeds, seeds 

of other species and inert matters that make up the sum total of the sample (GOA, 2009). 

According to Umarani (2006) purity test is the first test to be made in laboratory of seed 

physical purity test. Seed samples can contain impurities such as weed seeds, seeds of other 

crop species, detached seed structures, leaf particles and other materials. Pure seed is defined 

as seeds of the cultivar stated by the sender or found to predominate in the purity test (khare 

and Bhale et al., 2005).  

2.6.3 Seed physiological quality parameter 

2.6.3.1 Seed Germination 

Germination capacity of quality seed lot should be high for obtaining the desired crop stand 

in the field. Poor quality seeds will reduce the field establishment and yield. Seed 

germination is affected by a variety of factors which are imposed to the seed during its 

formation, maturation and ripening; such as infection with pests and pathogen, sub-optimal 

conditions of nutrients and water supply, and untimely rain or frost at the maturity stage  

(ISTA 2018). In addition, post-harvest operations and handling of the seed lots during 

marketing or distribution are also responsible for affecting seed quality. 

2.6.3.2 Seed Viability 

Seed viability is a measure of the percentage of seeds that are alive after storage. The greater 

the viability of your seeds, the fewer seeds will be needed to establish a desired number of 

plants in the field or nursery. Khare and Bhale, (2005). Seed viability can be tested in many 

ways and seed germination test is among the most probably simple and common method; 
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seeds are given the needed resources (air, water, warmth and light) to germinate and grow 

in to a seedling. 

2.6.3.3 Seed Vigor 

Seed vigor is defined as the potential of seeds for rapid and uniform germination and fast 

seedling growth under general field conditions. Since many aspects of seed physiology 

contribute to successful emergence, there has been a considerable debate on the definition 

of seed vigor in past, however, Khare and Bhale (2005) defined seed vigor as the “sum total 

of those properties of seed that determine the potential attributes of the seed express during 

the process of germination and seedling establishment’’ implies the sum of all seed aspects 

that result in rapid and uniform emergence and field establishment. In any seed lot, losses 

of seed vigor are related to a reduction in the ability of seed to carry out all the physiological 

ageing that, starts before harvest and continues during harvest, processing and storage (ISTA 

2009).  

2.7 Effect of Storage duration on Seed quality and yield of Soybean 

Soybeans can be stored through improved storage and cultural storage methods such as on 

the farm in round bins or regular, concrete-floor buildings. Drying is risky in flat storage 

because of the possibility of poor air distribution. Beans held in storage, even though dry, 

need periodic aeration to minimize moisture migration and break up any hot spots that might 

develop. Flat storage does, however, have more versatility for other uses.  

Seeds are considered to be in storage from the moment they reach physiological maturity 

until next germination (Gokhale et al., 2009). Changes associated with seed deterioration 

are depletion in food reserves, increased enzyme activity, increased fat acidity, and 

membrane permeability. As the catabolic changes continue with increasing age, the ability 

of the seed to germinate will be reduced. (Shelar et al., 2002) reported that the germination 

of soybean varieties decreased during storage irrespective of varieties, threshing and 

processing methods and storage conditions. Soybean seed declines in quality faster than 

seeds of other crops (Fabrizius et al., 1999).  
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2.8 Effect of seed Source on Seed Quality 

Farmers in Ethiopia can obtain seed from formal and informal sources. The formal seed 

source is a system composed of institutional and organizational arrangements consisting of 

all enterprises and organizations that are involved in the flow of modern varieties from the 

Agricultural Research Centers to farming communities. The informal seed source under 

Ethiopian context is defined as a system of seed production and distribution along with the 

different actors where there is no legal certification in the process (Dawit et al., 2010). In 

Ethiopia, the informal seed source is the dominant for seed supply which accounts for 90% 

of the seed used by smallholder farmers (ESSP, 2006). The majority of Ethiopian farmers 

show a tendency of depending on the informal seed sources. This is because informally 

obtained seed is relatively cheaper and readily available to the farmer in villages by the time 

it is needed, it allows use of seeds after testing on primary adopter farmers, it is more reliable 

and supply sustainability is more guaranteed than seeds from the formal sources (Abebe and 

Lijalem et al.,2010). According to Cromwell (1992), five key features distinguish the 

informal seed system from the formal seed system. The informal system is traditional, semi-

structured, operate at the individual community level, uses a wide range of exchange 

mechanisms, and usually deal with small quantities of seeds. Seeds are the basic agricultural 

inputs. Particularly, quality seeds of any preferred varieties are the basis of improved 

agricultural productivity since it responds nee to increasing productivity and crop use 

(Pelmmer et al., 2005).Unavailability of quality seeds at the right place and time coupled 

with poor promotion system are some of the key factors accounting for the limited use of 

improved soybean seeds which further contributes to low agricultural productivity in 

Ethiopia. 

2.9 Determination of seed physiological quality 

2.9.1 Genetic factor 

The seed storability is considerably determined by the kind or variety of seeds. Some seeds 

are naturally short-lived like onion, soybean, peanuts etc., whereas some like all tall fescue 

and annual rye grass, appear very similar but differ in storability. Genetic make-up of 

varieties also influences storability (Soltani et al., 2001). Some types of seeds are inherently 

long lived; others are short lived, while others have an intermediate life span owing to their 

differences in genetic makeup. Based on their storability behavior seeds can classified as 
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Orthodox and recalcitrant seeds. Orthodox seeds are those small grain cereal seeds including 

wheat and barley whereas recalcitrant seeds are large seeded one such as Jack fruit and 

avocado. 

2.9.2 Seed classes 

The availability of breeder seed of high genetic purity determines the success of entire seed 

production program. Breeder seed should be genetically so pure as to guarantee that 

subsequent generation i.e. foundation seed confirms to the prescribed standards of genetic 

purity. The production of nucleus and breeder seed is personally supervised by a qualified 

plant breeder, while the breeder seed is the progeny of nucleus seed, nucleus seed is itself 

produced by bulking the genetically pure and true to type single plant progenies. The highest 

norms of genetic purity can only be endured by rigorous and uniform seed production 

techniques. Proper class of seed should be used for seed production. The breeder seed should 

be used for foundation seed and foundation seed should be used for certified seed production 

having good genetic quality and the seed class genetic constitution governs the yield 

potential of variety (Soltani et al., 2001).  

2.9.3 Initial Seed quality 

Vigorous and non-deteriorated seeds can store longer than deteriorated seeds. Seeds that 

have been broken, cracked, or bruised due to handling deteriorate more rapidly in storage 

than undamaged seeds. Cracks in seeds serve as entrance to pathogens causing consequent 

deterioration through infection. Seeds that have been developed under environmental stress 

conditions (such as drought, nutrient deficiency and high temperatures) become more 

susceptible to rapid deterioration. 

2.9.4 Temperature 

High temperature hastens the rate of biochemical process and triggers more rapid 

deterioration that results in rapid loss, especially in seeds with high moisture content (Shelar 

et al., 2008). Seed’s sensitivity to high temperatures is strongly dependent on their water 

content, loss of viability being quicker with increasing moisture content (Kibinz et al., 

2006). Temperature is most important because it influences the amount of moisture and also 

enhances the rate of deteriorative reactions occurring in seeds as temperature increases. 
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2.9.5 Moisture content 

Deteriorative reaction occurs more rapidly in seeds at higher moisture content and 

subsequently, this condition constitutes hazard to the longevity of seed survival (Vashistan 

and Nagarajan et al, .2009). Seeds stored at high moisture content demonstrate increased 

respiration, heating, and fungal invasion resulting in reduced seed vigor and viability. Seed 

moisture content of soybean 12% is optimum for maximum longevity of most crop species. 

Below 4% soybean seed moisture content, exposed to desiccation becomes a damaging 

factor and seeds become more susceptible to mechanical damage. The moisture content of 

seed during storage is the most persuasive factor affecting the longevity. Storing seeds at 

high moisture content enhances the risk of quicker deterioration at shorter time, seeds are 

hygroscopic in nature; they can pick up and release moisture from and to the surrounding 

air. They absorb or lose moisture till the vapor pressure of the seed moisture and atmospheric 

moisture reach equilibrium (Shelar et al., 2008).  

2.9.6 Organism associated with seed 

Seeds serve as source of primary inoculum, reduce yield in subsequent crop, discolor seed, 

make shriveling, and change biochemical status. According to Amare (2014) healthy seed 

with high physical purity, germination, and vigor implies the production of healthy 

seedlings, good crop stand establishment and thereby high yield. Prior seed health testing 

and other seed quality test results are indicators for the field establishment potential of the 

seed-borne diseases of crops are important in Ethiopia (Dereje et al., (2008) as they reduce 

yield and quality of harvest (seed or grain) and eventually the pathogens spread to new crops 

and areas. 

2.9.7 Fluctuating environmental condition 

Fluctuating environmental conditions are harmful for seed viability. Rapid changes in seed 

moisture content and temperature cause deleterious effect. Recent researches on the role of 

a gaseous environment on seed viability indicate that increases in pressure of oxygen incline 

to decreases the viability period. Seed quality, including germination, vigor and viability are 

highly influenced by environmental factors in field and storage 
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2.9.8 Farmers’ perception on seed quality 

Perception is the process of attaining awareness or understanding of sensory information. 

According to Ofuoku (2011), man views his environment from the way he feels about it in 

his interaction with it. Depending on how he perceives and interprets the environment, he 

reacts to secure his comfort and future 
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3. MATERIAL AND METHOD 

The study consisted of three different activities. The first study was household survey to 

assess farmers’ handling practices of soybean seed; the second study was pre-planting 

quality assessment of seeds collected from different sources stored under different 

conditions in the laboratory; the third study was a field experiment to evaluate actual 

performances of plants grown from seed samples used in experiment two (i.e., pre-planting 

quality test in the laboratory). 

3.1 Assessment of Farmers’ Handling Practices of Soybean Seeds 

Purposive sampling procedure with proportional random sampling technique was used to 

identify farmers to be included in the study area. The preparatory stage of the study involved 

with three Districts Agricultural Offices (Jima Arjo, Diga and Gobu Sayo District 

Agricultural Office) and discussions were made between the researcher and the extension 

department staffs as well as the subject matter specialists on crop production and plant 

protection. Through this consultation, major soybean producing PAs were purposely 

selected and PAs extension supervisors were identified, with whom the researcher worked 

during sample selection and data collection. Farmers from the three peasant associations 

(PAs), namely Dire-tokuma, Meda –Jalela and Gambela-tare, were those who produce 

soybean on their farm than others in the districts and they were identified and selected based 

on the importance of the soybean in the farming system. The list of soybean producing 

farmers from each selected PA was obtained from the respective Districts Agricultural 

Offices. 

Proportional random sampling technique was used to select sample farmers from a list of 

soybean producing farmers in each PAs. In the three selected PAs, total household 

population of 1658 farmers were listed for the study. From these total farmers 90 sample 

farmers were drawn by proportional random sampling for interview purpose. To illustrate 

it, sample size (n) = 90, to be drawn from household population of size (N) = 1658 which 

was divided in to N1= 553 (Dire- tokuma), N2= 549 (Mada Jala), and N3=556 (Gambela 

tare). From 90 sampled farmers, 29.85≈ 30 farmers from Dire- tokuma, 29.6≈ 30 farmers 

from Meda Jalala and 30.01≈ 30 farmers from Gambela tare PAs were considered for 

interview. Adopting the proportional allocation each kebele got sample size as follows:𝑛1 =
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(𝑁1−3)𝑛

𝑁
  (where n1 3 =sample size from each kebele, N1 3 = household population size of 

each kebele, n= the sample size of study, N=Household population of three kebeles). 

At the same time, a structured questionnaire was presented to staffs and discussion was 

made on it. The questionnaire covered socio- economic data, farmers’ soybean seed 

production, varieties and seed source available in the area, storage conditions and the 

soybean seed availability and accessibilities, major production constraints that hinder the 

farmers from producing it in quality. Individual farmers were interviewed by trained 

enumerators using ‘‘Afaan Oromoo” language either on their farms or at their homes, since 

the questionnaire was translated to local language.    

3.2 Laboratory Experiment 

Eighteen certified seed samples of two varieties (Korme and Didhesa) were collected from 

three seed sources [two formal seed sources and one informal seed source (i.e., farmer saved 

seed)], and from three storage durations (two months, six months and one year storage 

durations). The treatments consisted of factorial combinations of the three factors (2 x 3 x 

3=18 treatment combinations). The experimental design used was Completely Randomized 

Design (CRD) in factorial arrangement with four replications. The experiment was 

conducted in the seed quality testing laboratory of Oromia agricultural input regulatory 

Authority, Nekemte branch, and partly at Ambo research center, as per the International 

Seed Testing Association rules and procedures (ISTA 2022).  

3.2.1   Determination of seed physical quality 

Moisture Content Determination 

The amount of water within the seed was determined with low constant temperature oven 

method and the temperature was maintained at 103±2 0C and the seed was dried for 17±1 

hours. The difference between the weight of fresh seeds and the dry seeds was established 

by the formula (ISTA, 2014)  

                                     MC (%) = 
𝑀2−𝑀3 

𝑀2−𝑀1
X 100 

   Where; MC= Seed moisture content. 

             M1=Weight of the empty container with its cover 

             M2=Weight of the container with its cover and seeds before drying. 

             M3=Weight of the container with its cover and the seed after drying. 
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A seed sample of 1000 gram (g) was obtained from each experimental treatment for 

laboratory analysis. The 1000 g of seeds from each treatment was divided into 4 each 250 

g, which was used for the different laboratory tests that include purity, moisture content 

determination, germination, and vigor test. Each sample was sorted into three components 

that include pure seed, inert matter, and other crop as suggested by the International Seed 

Testing Association (ISTA, 2018). Hundred seed weight (HSW) was measured from 

randomly taken seed samples from each experimental treatment.  

3.2.2 Determination of seed physiological quality 

3.2.2.1 Standard Germination test 

Four hundred seeds were counted at random from the working seed samples. Then, hundred 

seeds were planted from each sample in sterilized sand media in three replications. The 

planted seeds were germinated in seed germinator at temperature of 250c for 4 days. On the 

8th day, germination boxes were removed and the seedlings were evaluated following the 

procedures of ISTA (2018).The percentage of normal seedlings, abnormal seedlings, fresh 

un-germinated and dead seeds were recorded and calculated based on the final count. The 

results were expressed as mean percentage of normal seedlings, for each seed lot. Therefore, 

normal germination percentage was taken as the average number of normal seeds 

germinated over the final day’s period, and it was calculated as below.    

                                       StG = 
Total number of normal seedlings 

Total number of seed sown
X 100   

3.2.2 Speed of germination 

Speed of germination was calculated from the daily germination records. In case of 

soybeans, speed of germination shall be obtained within 8 days of germination period; the 

first count was done on the 5th day. Then, speed of germination (SPG) was calculated 

following the procedure described by (Maguire et al., 1962) as follows. 

 SPG= Number of normal seedlings +……. +…Number of normal seedlings 

             Days of first count                                  Days of final count 
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3.2.3 Seedling vigor test 

Seedling vigor test was determined by measuring shoot and root length of seedlings. The 

seedling shoots and root length was measured after the final count of the germination test. 

Ten normal seedlings were randomly taken from each replicate and shoot length was 

measured from the point of attachment to the cotyledon. Similarly, the root length was 

measured. The averages of shoot and root lengths were computed by dividing the total shoot 

or root lengths by the total number of normal seedlings measured (Fiala et al., 1987).  

The seedlings’ dry weight was measured after the final count of the standard germination 

test. Ten randomly taken seedlings from each replicate were identified and placed in 

envelopes and dried in an oven at 80 0C for 24 hrs. The dried seedlings were weighed by 

using sensitive balance and the average seedling dry weight was calculated. 

For each treatment, two vigor indices were calculated. Seedling vigor index one was 

calculated by multiplying the number of normal seedlings with the average sum of shoot 

and root lengths and Vigor index two was calculated by multiplying the standard 

germination percentage with mean seedling dry weight. Mathematically; 

             Vigor Index one (VIG-I) = Average Seedling Length × Normal seedling %  

             Vigor Index Two (VIG-II) =Normal seedling % × Seedling mean Dry Weight. 

3.3 Field Experiment 

3.3.1 Description of experimental site 

The study was conducted in East Wollega zone of Oromia region in Diga, district. East 

Wollega was intentionally selected due to early introduction and expansion of improved 

soybean varieties. The area is located at 9o31’9’’North latitude, 36o45’27’ East longitude at 

a distance of 328 km from Addis Ababa to western part of Oromia. It is bounded on the 

Southwest by Buno-bedele zone, on the west by West Wollega zone, on the northwest and 

north by Benishangul-gumuz region, on the north east by Horo Guduru Wollega zone, on 

the east by west Shewa zone and on the southeast by Jima zone and Nekemte is the town 

and administrative center of the zone. According to CSA (2021) population projection 

report, the total population was 1,764,328. The study area is found at an altitude of 1,365 

m.a.s.l. and receives an average annual rainfall of 1800 mm with average annual 
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temperatures of 21°C. The zone is known by production of major crops like cereals, 

legumes, oil crops, vegetable crops, fruits, root crops and coffee as cash crop. 

 

Figure 1: Map of the study area 

3.3.2 Experimental materials 

For the purpose of this study the researcher used household field survey data collected from 

the selected 90 farmers through questionnaires from the three kebeles in the districts of Diga, 

Jima-arjo and Gobu-sayo districts. The experimental materials includes a total of two 

medium maturity type soybean varieties, which were released in different years and stored 

for different storage durations from three seed sources. The varieties used in the experiment 

were Korme and Didhesa collected from Ano Agro industry, Haro sabu research center, and 

farmer saved seeds of the two varieties.  

The field experiment was conducted in Diga district of East wellega zone and the treatment 

consisted three level of seed source, three storage duration and two soybean varieties means  

3 × 3× 2 (18) treatment combinations. The treatments were laid out in Randomized 

Complete Block Design in a factorial arrangement with three replications. The total number 

of plots were 18 × 3=54. The size of individual plot was 2.4 x 3 m and intra-row and inter-
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row spacing of 0.05 m and 0.60 m, respectively. There were four rows per plots and 60 

plants per rows. The spacing between blocks and plots were 1.5m and 0.75 m, respectively. 

The recommended NPS fertilizer at the rate of 100 kg/ha were applied (Gurmu et al., 2010). 

Only plants in the central rows were harvested for data collection. 

Eighteen seed samples of two varieties were collected from three seed sources and three 

storage duration and used as treatments (2 x 3 x 3=18). The treatment was arranged in 

factorial combination in Completely Randomized Design (CRD) with four replications. The 

experiment was conducted in Oromia agricultural input regulatory Authority Nekemte 

branch seed quality testing laboratory and Ambo research center, as per the International 

Seed Testing Association rules and procedures (ISTA 2022).  

Table 1: Description of the soybean varieties used for the study 

Variety Year of 

release 

  Yield t h-1 

Research       Farmer 

Maturity 

Type 

Altitude 

(m.a.s.l.) 

Maintainer 

Center 

Korme 2011 12-38 12-32             

medium 

 1200-1900 Bako RC 

Didhesa 2008 20-33 14 -28 Medium 1000-1200                Bako RC 

Source: MoANR (2016)  

3.4 Data Collection 

Primary data formed the core of the data used in the study. These data were obtained from 

farmer respondents through interview, field observation of the performance of growing 

soybean seed and laboratory experiment activities. The information collected included 

farmer’s seed source, variety selection, storage method, storage duration, management and 

handling practices. In addition, socio-economic data such as gender, age, educational level 

of interviewed farmers, family size and farm size were collected. Secondary data on socio-

economic and agro-ecological characteristic of the districts were also obtained from the 

respective districts Agricultural offices. 

Field experiment data such as days to 50% flowering, maturity date, plant height, number 

of primary brunches, number of pods per plant, number of seeds per pod, hundred seed 

weight, seed yield and laboratory data such as seed physical purity quality tests such as 
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Moisture content, purity analysis, standard germination, vigor indexes, shoot lengths, shoot 

lengths, seedling dry weight and seedling health test data were collected. 

3.5 Data Analysis 

The information collected from field survey were coded, tabulated and analyzed using 

statistical package for social science (SPSS) version 23. Simple descriptive statistics 

including mean, percentage and standard deviation were used to describe the socio-

economic characteristics of the respondents. Data collected from laboratories and field 

experiments were subjected to analyses of variance using SAS (9.0).Treatment means were 

separated using least significance difference (LSD) test at 5% probability level.  
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4. RESULT AND DISCUSSION 

4.1 Field Survey 

4.1.1 Response rate 

A total of 90 households from three districts have participated in the survey study (Table 2). 

All the questionnaires dispatched to the respondent households were filled and returned, 

which represented 100% response rate. Mugenda and Mugenda (2003) observed that a 50% 

response is adequate, 60% and above is very good. This implies that the response rate in the 

study was very good. These responses were examined for accuracy and the results were 

mentioned based on the data collected from each respondent. 

Table 2: Number of respondents by district 

Districts   Frequency Percent Cumulative percent  

Gobu sayo  30 33.33        33.33  

Diga  30 33.33        66.66  

Jima Arjo  30  33.33        100  

4.1.2 Back ground of the respondents 

In this study, data from research participants were collected through enumerator-

administered questionnaires. The background information sought comprised of districts, 

kebeles, sex, family size, age category, religion, and educational back ground of the 

respondents. 

The composition of the respondents by sex revealed that the majority of the farm households 

were male (90%) while 10% of the respondents were females. The sample districts were 

Gobu sayo, Diga and Jima arjo and the respective kebeles were Gambela-tare, Meda -Jalela 

and Dire-tokuma. The household family size of the respondents in the study area ranges 

having 1-3 family members 255(37.17%), 4-6 family members 394(57.43%) and 7-9 family 

members 37(5.4%).The majority of the respondents are within the age category of 41-50 

years (42.22%), and the majority of the respondents were followers of Protestant Christian 

(58.89%) while the rest (25.56%) and (15.55%)  were Muslim and Orthodox Christian 

followers, respectively. Regarding the educational status of the farm households, 94.44% 

are literate (ranging from at least read and write to high school complete), while the rest 
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5.56% were illiterate. This information indicates that the respondents were comparatively 

able to articulate and contribute to the issues of the study (Table 3). 

Table 3: Demographic profile of respondents 

Description Category Frequency Percent Cumulative percent  

Gender of  Hhs Male  81 90        90  

 Female  9 10        100  

Family size  1-3                            

4-6 

7-9 

255 

394 

37 

37.17 

57.43 

5.4 

      37.17 

       94.6 

       100 

 

 

Age category  23-30 5 5.55        55.55  

 31-40 19 21.11         26.66  

 41-50 38 42.22         68.88  

 >51 28 31.12         100   

Religion  Orthodox 

Christian 

14 15.55         15.55  

 Protestant  53 58.89         74.44  

 Muslim 23 25.56         100  

Educational status Illiterate  5 5.56         5.56  

 Read and write  15 16.67         22.23  

 Elementary 21 23.33         45.56  

 Secondary 16 17.78         63.34  

 High school  26 28.89         92.23  

 Above 12th 7 7.77         100  

4.1.3 Relative importance of major crops in the study area 

Soybean is the fourth most important grain crop grown after maize, sorghum, and common 

bean during 2022/23 cropping season. The average size of land allocated for cereals, root 

and tuber crops, pulse crops and oil crops were 73%, 18%, 7% and 2%, respectively. During 

the same period, the unit price of soybean was higher than other common crops grown in 

the study area (Figure2).  
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Figure 2: Comparison of area covered by major crops (%), and unit price (birr/kg) for each 

of the crops grown in the study area in 2022/23 

4.1.3 Soybean coverage and varietal preference   

The survey result revealed that out of area allocated to soybean, almost all (99%) is covered 

by old varieties that were distributed among the farmers long ago and still the farmers are 

using their generations while the remaining 1% was covered by improved varieties  

4.1.4 Source of soybean seed 

Among all respondents in the study area, 95.56% of the respondents were obtained soybean 

seed from farm saved seed source, and only about 4.44% of the respondents use formal seed 

sources from Oromia seed enterprise, private seed companies like Pioneer and research 

centers through agricultural extension services. They acquired the seed from the sources 

through direct purchase (80%) and through exchange of seed with different other crop 

varieties (20 %).  

4.1.5 Farmers’ preference criteria for soybean varieties 

According to the obtained response, 96.67% of the respondents preferred improved varieties 

and the rest 3.33% show their preference for the local varieties. The reason for their 

preferences (i.e., preference criteria) include high yield, insect resistance, potential for soil 

fertility improvement, food quality, seed size, and market price as depicted in  
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Figure 3: Reason for farmers’ preference to grow improved varieties  

4.1.6 Soybean varieties grown by respondent farmers 

A total of four soybean varieties are grown in the area. The majority of the farmers grow the 

variety Korme (44.44%) followed by Keta (31.11%), and Didhesa (13.34%) (Table 3). 

The majority of the respondents (79%) grew the local soybean varieties in the cropping 

season. In this study, the varieties categorized as local are those used by farmers for long 

period of time and the farmers considered them as their own. From the interviewed farmers, 

21% have reported using improved soybean varieties which were introduced by private seed 

producers, agriculture and natural resource development office, and different NGOs. The 

limited use of improved varieties by the farmers was attributed to lack of improved soybean 

variety seed in their vicinity (33.33%), and 41.11% of the farmers reported that the seed 

supplied to them through the different actors were of poor quality. Lack of awareness about 

the benefits of the improved seed over local one was mentioned by 18.89% of the farmers 

as one reason for limited use of improved varieties, while 6.67% mentioned price fluctuation 

of improved soybean varieties and the lack of market linkage as the reason.  

It was observed during the survey that improved soybean varieties were unavailable to most 

of the farmers. However, few farmers managed to use small quantity of improved soybean 

seed. Due to this 97% of the area is allocated to local varieties while the improved varieties 

occupy only 3% of the area. During the interview, farmers explained that they are restricted 
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to use their local soybean varieties because it is cheap and easily found in the area at time 

of planting. 

 

Figure 4: Proportion of improved and local soybean varieties grown in East Wollega zone, 

Ethiopia in 2022/23 

According to the information gathered from the target households through different actors 

like research centers and non-governmental organizations limited soybean varieties are 

available in the area from the released 26 varieties in the country. Among these Korme 

variety accounts 44%, followed by Keta and Didhesa rating 31.11% and 11.11%.   

Table 4: Most commonly grown improved soybean varieties in East Wollega zone, Ethiopia 

in 2022/23 

Variety Status of the 

variety 

Frequency Percent (%) Cumulative 

percent 

Didhesa Improved  12 13.34 13.34 

Boshe Improved  10 11.11 24.45 

Korme Improved 40 44.44 68.89 

Keta Improved 28 31.11 100 

According to the data obtained from the respondents the majority of the seed classes found 

in their area is old generation as farm saved (66.67%), followed by second generation seed 

class (22.22%) and certified seed (11.11%) (Figure 5) 
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Figure 5: Seed class grown in the study area 

4.1.7 Seed quality control practices  

Rouging practices  

Farmers were asked to indicate the number of rouging practices for soybean seed 

production. The results revealed that most farmers (26.67%) were undertaking rouging 

practices twice per season, 57.78% of them once, and the remaining 15.55% practiced 3 

times rouging (Table 5). The result indicates that rouging was a common practice, but with 

varied frequency. Therefore, it appears that rouging practice contribute to improved seed 

purity by removing undesirable source of contaminants.  

Table 5: Frequency of rouging by farmers during seed production 

No, of rouging  Frequency Percent Percent Cumulative    

percent 

1     26  57.78  57.78 57.78 

2     12  26.67  26.67 84.45 

3      7  15.55  15.55 100 

Based on the result obtained from the household survey in the selected three districts of the 

zone, 17.78% of the farmers treat their soybean seed on field by chemicals, 34.44% by ash 

mixing with water, 22.22% by animal dung mixing with water, 20% practice roughing 

infected seedling from the field, and the rest 5.56% left their soybean field without any 

treatment. 
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Soybean field inspection practices  

Most of respondents (82.22%) reported that their field was not inspected by certification 

agency in the cropping season. The result further indicated that 5.56% of the respondents 

reported that their field was inspected before flowering and 12.22% respondents indicated 

that the inspection was done at flowering stages.  

Among the respondents, only 8.89% harvest their soybean seed at the right maturity stage 

while the rest (91.11%) did not harvest at the right maturity stage. All the respondents used 

local harvesting and threshing methods by manual man power and all of the respondents 

indicated that they use the same threshing floor for different varieties by cementing with 

animal dung mixed with water and sweeping (cleaning) each time after threshing one variety 

before using the ground for another variety.  

Regarding the productivity of soybean, 16.67% of the respondents mentioned that they 

obtain 800 kg/ha, 27.78% obtain 600kg/ha, while 25.55% obtain 400 kg/ha, and the 

remaining 30 % harvest 300kg/ha and below. The production and productivity of the crop 

was low because the majority of the study area uses low quality seed that they obtain from 

unknown seed sources and is not tested under any quality standards. The way they dry their 

grain and seed was so traditional method that expose the grain/seed to quality deterioration 

(Table 6). 

Table 6: Seed drying methods in the study area 

Description Frequency Percent (%) 

On mud floor on open sun light  61 67 

On mud floor under shade  8 8.89 

Woven materials under shade with frequent spreading 1 1.11 

By woven cloth and hung under smoke 2 2.22 

Collecting  in jute sacks and pile 16 17.78 

4.1.8 Farmers’ management/control of stored soybean 

Most of the respondents mentioned that they employed different cultural practices against 

soybean seed storage insect and diseases. Exposing soybean grain to sun and minimizing 

frequent opening of storage were the major practices. Similar study conducted by Tadesse 

and Bascdow (2000) indicated that farmers reported less frequent storage opening and 
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storage hygiene as means of stored soybean management. Similar practices were used by 

farmers in southwestern Ethiopia; where farmers used different cultural practices, such as 

storage hygiene, exposing sorghum grain to sun, and treatment with ash for protection of 

stored sorghum grains pests (Esayas et al., 2007). Some cultural methods of extension 

advice for the control of stored grain pests in Ethiopia include drying grain sufficiently 

before storage, exposing grains to sun, mix with ash and sand for the grains used for seed 

purpose at the ratio of 5:1, and placing sorghum heads and maize cobs in smoke over fire 

(Tessema et al ., 2006). 

All of the respondent farmers mentioned that they did not have access to chemicals or 

pesticides to control stored soybean pests and diseases, mainly because of unavailability 

(40.8%), lack of awareness about the chemicals (29.2%) and fear of any side effects from 

chemicals like pollution/health hazards (30%). Only about 12.22% of the respondents store 

soybean seed separately from the grain, while the remaining 87.78% do not separate seeds 

from grains for storage. In terms of storage duration, about 55% of the respondents store 

their soybean seed for one year, 36.67% of them store for 2 years, and the left 7.78% store 

the seed for three years.    

The farmers in the study area mostly use storage materials that increase the rate of seed 

deterioration. Among the respondents, 85.56% suggested their idea as the storage materials 

they use expose soybean seed for quality deterioration while the remaining (14.44%) 

suggests as the storage material that the use did not cause soybean seed quality loss. Soybean 

producing farmers in the study area uses different storage materials. The information 

gathered from the respondents indicate that 43% of them use plastic bags, 36% of them use 

fertilizer sacks and 21% of them use picks bag to store their soybean seed. 
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Figure 6: Common storage materials in the study area 

Farmers’ seed testing practice  

The quality of the seed should be assessed before marketing. In the study area, most of the 

seed producers (100%) did not provide their product to seed regulatory bodies for seed 

certification. Only seed purity, germination, and moisture content were considered as seed 

quality parameters by seed regulatory bodies. In line with this, Hampton (2002) reported 

that over 80 to 90% of seed are tested based on physical and physiological seed quality 

parameters. According to Dereje (2008), quality seed production should be made in pest 

free areas where effective pest management is practiced. He also suggested that regular field 

inspection and seed quality test should be included in the seed inspection and certification 

system of Ethiopia. But in the case of the study area, they produce soybean seed and sell to 

the local market without any laboratory test, grading, labeling and packaging. 

4.1.9 Farmers’ perception on seed quality 

From the data collected from household survey and focus group discussion held at the three 

districts, farmers perceive seed quality in relation to physical seed qualities, such as pure 

seed with no impurities (42.5%), seed size (21.7%), not damaged by insects and diseases 

(16.7%), no mixture of other varieties (10.8%), and free from weed seed and other crops 

(8.3%). A similar study made by Abdisa (2001) indicated that the criteria used by farmers 

to define seed quality included freedom from impurities, disease, and adaptation to local 

conditions. 
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4.1.10 Major soybean production problems identified 

Besides the specific production problems discussed in the above sections issues such as lack 

of quality seed, unavailability of chemicals on time to control diseases and pests, and lack 

of information and training were among the major constraints mentioned by soybean seed 

producers in the study area. Based on the questionnaires provided for the households and 

the focus group discussion participants, 41.11% of the respondents indicated poor quality 

seed source, while 33.33% have mentioned lack of preferred variety, 18.89% indicated lack 

of practical training, and the rest 6.7% of the respondents mentioned price fluctuation of the 

soybean seed in their locality were the major soybean production problems mentioned by 

the farmers in the study area (Table 7). All of the respondents mentioned these as common 

major problems or challenges that need priority and need attention for quality soybean seed 

production in the study area.  

Table 7: Common problems identified by the households and focus group discussion 

Description Frequency Percent (%) Cumulative 

percent 

Poor quality seed source                                37 41.11 41.11 

Lack of preferred variety 30 33.33 74.44 

Lack of practical training 17 18.89 93.33 

Price fluctuation 6 6.7 100 

4.2 Seed Quality Test 

4.2.1 Seeds physical quality test 

Analysis of variance revealed that the interaction effect of seed source x storage duration 

had significant (P< 0.05) influence on pure seeds and inert matter percentage while the main 

effect of storage duration had significant effect on seed moisture content *Appendix Table 

2). This indicated that the seed physical quality of soybean varieties has been affected by 

storage duration and interaction of seed source x storage. In agreement to the results of this 

study, it was reported that the moisture content of soybean seed lots was affected by duration 

of storage in the cold room, warm room, and warehouse (Gladys et al., 2012). 
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The higher pure seed proportion was 98.93% estimated from Haro sabu seed source and 

stored for six months with statistical parity with seed sample from Ano Agro industry which 

was stored for six month and one year. According to the Quality and Standards Authority 

of Ethiopia (QSAE, 2000) for basic seed, all the collected seed samples recorded higher than 

the minimum standard (98%) pure seed component and below the maximum standard for 

inert mater content (Table 8). 

Table 8: Interaction effect of seed source x storage duration on pure seed and inert matter 

of soybean varieties during pre-sowing test in East Wallega Zone in 2022/23 

Treatment Seeds physical quality 

Seed source Storage duration Pure seed %)   Inert matter (%) 

Ano Agro industry 2month 98.63b 1.36a 

6month  98.79ab 1.20ab 

1 year 98.73ab 1.26ab 

Haro Sabu  2month 98.86a 1.14b 

6month  98.93a 1.06b 

1 year 98.64b 1.35a 

Farmer saved 2month 98.62b 1.37a 

6month  98.65b 1.35a 

1 year 98.87a 1.12b 

LSD (0.05) 0.20 0.20 

CV (%) 0.204 16.17 

Mean values followed by different letters within column had significant difference at 5% 

probability levels. LSD (5%) = least significant difference at P<0.05 and CV (%) = 

percentage coefficient of variation. 

The highest moisture content (9.53%) was registered for seeds of soybean stored for two 

months while the lowest moisture content (8.75%) was registered for seeds of soybean 

stored for one year (Table 9). This showed that the prolonged storage duration of soybean 

varieties decreases moisture content. One of the major constraints to the production of 

soybean in the tropics is the rapid loss of seed viability and vigor during storage under 

ambient conditions (Nkang and Umho et al., 1996).  
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Table 9: Effect of storage duration on moisture content of soybean during pre-sowing test 

in East Wallega Zone in 2022/23 

Storage duration Moisture Content 

Two months 9.53a 

Six months 9.24b 

One year 8.75c 

LSD (0.05) 0.207 

CV (%) 3.90 

Mean values followed by different letters within column had significant difference at 5% 

probability levels. LSD (5%) = least significant difference at P<0.05 and CV (%) = 

percentage coefficient of variation. 

4.2.2 Seeds physiological quality test 

4.2.2.1  Proportion of dead seeds, abnormal seedlings, and germination  

Percentage of germination, abnormal seedling, and dead seeds were significantly influenced 

by variety, seed source, storage duration, interaction of variety with seed source, and 

interaction of seed source with storage duration. In addition, proportion of abnormal 

seedlings was significantly influenced by interaction of variety with storage duration and by 

the three factor interaction (variety x seed source x storage duration). This indicated that the 

seed physiological quality (dead seed, abnormal seedlings, and percentage of germination) 

of soybean varieties were affected by the genetic factor, seed source, and storage period, 

and interaction effects of these factors. Wine and Kuenema (1981) reported that the variation 

in speed of seed deterioration of soybean varieties is a genetic character and soybean 

genotypes differ in their ability to maintain seed longevity.    

The highest germination percentage (80.04%) was registered for seeds of Didhesa variety 

while the lowest (75.13%) germination percentage was estimated from Korme variety. On 

the other hand, the highest percentage of abnormal seedling (6.55%) was estimated from 

seed sample of Korme variety while the lowest (5.60%) percentage of abnormal seedling 

was registered from sample seed of Didhesa variety. The highest percentage of dead seed 

(18.36%) was estimated from seed sample of Korme variety while the lowest (14.31%) 

percentage of dead seed was registered from sample seed of Didhesa variety (Table 10). 

This indicated that germination percentage was influenced by varietal variation.  
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The highest germination percentage (83.50%) was registered for Haro sabu seed source 

while lowest (72.27%) germination percentage was estimated from Farmer saved seed 

source. On other hand, the highest percentage of abnormal seedling (8.77%) was estimated 

from Farmer saved seed source while the lowest (4.23%) percentage of abnormal seedling 

was registered from Haro sabu seed source. The highest percentage of dead seed (17.81%) 

was estimated from seed source of Ano Agro industry while the lowest (12.26%) percentage 

of dead seed was registered from Haro sabu seed source (Table 10). This indicated that seed 

source from Haro sabu had higher germination percentage and lower abnormal seedlings.  

The highest germination percentage (80.83%) was registered from two months storage 

duration while the lowest (72.94%) germination percentage was estimated from one year 

storage duration. However, the highest percentage of abnormal seedling (8.48%) was 

estimated from one year storage duration while the lowest (4.27%) percentage of abnormal 

seedling was registered from two months storage duration. The highest percentage of dead 

seed (18.56%) was estimated from one year storage duration while the lowest (15.57%) 

percentage of dead seed was registered from six months storage duration which had 

statistical parity with dead seed from two months storage duration (Table 10). This showed 

that the prolonged storage duration of soybean varieties retarded seed germination and 

increased the proportion of dead seeds. Bailly(2004) reported decreasing of germination 

percentage in aged seeds of sorghum, which he attributed to reduction of α amylase activity 

and carbohydrate content. The use of good quality seeds with high genetic potential, as well 

as the adoption of adequate cropping techniques, is crucial to obtain higher yields per unit 

area (Fraga et al., 1980). 
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Table 10: Effect of variety, seed source, and storage duration on standard germination, 

abnormal seedling, and dead seed fractions during pre-sowing test in East 

Wollega Zone in 2022/23 

Variety Standard germination (%) Abnormal 

seedling (%) 

Dead seed (%) 

Korme 75.13b 6.55a 18.36a 

Didhesa 80.04a 5.60b 14.31b 

LSD (0.05) 1.008 0.47 0.94 

Seed source 

Ano Agro industry 77.00b 5.22b 17.81a 

Haro Sabu 83.50a 4.23c 12.26b 

Farmer saved 72.27c 8.77a 18.95a 

LSD (0.05) 1.23 0.58 1.15 

Storage duration 

Two months 80.83a 4.27c 14.89b 

Six months 78.98b 5.47b 15.57b 

One year 72.94c 8.48a 18.56a 

LSD (0.05) 1.23 0.58 1.15 

CV (%) 2.74 16.48 12.15 

Mean values followed by different letters within column had significant difference at 5% 

probability levels. LSD (5%) = least significant difference at P<0.05 and CV (%) = 

percentage coefficient of variation.  

The percentage of seed germination was highest (88.08%) for Didhesa variety sampled from 

Haro sabu seed source while the lowest (71.5%) germination percentage was registered for 

Korme variety sampled from Farmer saved seed source. The proportion of abnormal 

seedling was significantly highest for Korme and Didhesa varieties sampled from Farmer 

saved seed source; however, it was significantly lowest (3.72) for Didhesa variety sampled 

from Haro sabu seed source which had statistical parity with Korme and Didhesa varieties 

sampled from Ano Agro industry and Korme variety sampled from Haro sabu seed source. 

Highest (19.85) dead seed proportion was obtained from Korme variety sampled from Ano 

Agro industry seed source with statistical parity with dead seed from Korme and Didhesa 
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varieties sampled from Farmer saved seed source but lowest (8.18) dead seed percentage 

was obtained from Didhesa variety sampled from Haro sabu seed source (Table 11). 

Table 11: Interaction effect of Variety and Seed source on standard germination, abnormal 

seedling and dead seeds during pre-sowing test in East Wollega Zone in 2022/23 

Treatment physiological quality 

Variety Seed 

source 

Standard 

germination (%)  

Abnormal seedling (%) Dead seed (%) 

Korme Ano Agro 

industry 

74.9c 5.27b 19.85a 

Haro Sabu  78.91b 4.75b 16.3b 

Farmer 

saved 

71.5c 9.64a 18.91a 

Didhesa Ano Agro 

industry 

79.04b 5.18b 15.77b 

Haro Sabu  88.08a 3.72b 8.18c 

Farmer 

saved 

73.02c 7.89a 19.00a 

LSD (0.05) 3.63 1.91 2.52 

CV (%) 5.74 14.87 18.94 

Mean values followed by different letters within column had significant difference at 5% 

probability levels. LSD (5%) = least significant difference at P<0.05 and CV (%) = 

percentage coefficient of variation. 

The highest (9.47%) percentage of abnormal seedling was obtained from Korme variety 

stored for one year with statistical parity with abnormal seedling from Didhesa variety 

stored for one year. In agreement to the results of this study, Kurdikeri et al., 1996) reported 

that the seed germination and seedlings vigor declined with increasing storage period (Table 

12). 
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Table 12: Interaction effect of variety x seed source x storage duration on abnormal seedling 

of soybean varieties during pre-sowing test in East Wollega Zone in 2022/23 

Treatment 

Seed source 

Storage duration 

Variety Two months Six months One year 

Korme 

Ano Agro industry 2.81jk 3.87hij 9.12cd 

Haro Sabu 2.75jk 4.18hij 7.31ef 

Farmer saved 
6.12fg 10.81ab 12.00a 

Didhesa 

Ano Agro industry 5.25gh 3.750ij 6.56fg 

Haro Sabu 3.50j 2.00k 5.68g 

Farmer saved 
5.18ghi 8.25de 10.25bc 

LSD (0.05) 1.43 

CV 16.69 

Mean values followed by different letters within column had significant difference at 5% 

probability levels. LSD (5%) = least significant difference at P<0.05 and CV (%) = 

percentage of coefficient of variation. 

4.2.2.2 Seedlings shoot length, root length, dry weight and vigor index 

Analysis of variance revealed that main effect of soybean varieties, main effect of storage 

duration, interaction of variety*seed source and interaction of variety*seed source*storage 

duration had significant differences for root length, seedling dry weight, vigor index one 

and vigor index two. Shoot length was significantly influenced by main effect of storage 

duration, interaction of seed source* storage duration and three factor interaction 

(variety*seed source*storage duration). Also shoot length was significantly influenced by 

interaction of variety* storage duration and seed source* storage duration. Main effect of 

seed source and interaction of seed source* storage duration had significant differences for 

vigor index one and vigor index two (Appendix 2). 

The highest shoot length (16.50cm) was estimated from sample seeds of Didhesa variety 

sampled from Ano Agro industry seed source and stored for six months storage duration 

and lowest (12cm) shoot length was obtained from Korme variety sampled from Haro sabu 
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seed source and stored for one year. The highest root length (7.95cm) was estimated from 

sample seeds of Didhesa variety sampled from Ano Agro industry seed source and stored 

for six months storage duration and lowest (3.65cm) root length was obtained from Korme 

variety sampled from Ano Agro industry seed source and stored for one year. The highest 

seedling dry weight (1.670gm) was registered from sample seeds of Didhesa variety 

sampled from Haro sabu seed source and stored for six months storage duration but lowest 

(1.405cm) seedling dry weight was obtained from Korme variety sampled from Haro sabu 

seed source and stored for one year This showed that that prolonged storage duration 

decrease seedlings shoot length of soybean varieties at both seed source. In agreement with 

this study results, (Kapoon et al., 2010) found significant declining of seedling length and 

vigor as the storage period increased in seeds of chickpea varieties. 

Table 13: Interaction effect of variety and seed source and storage duration on Shoot length, 

Root length and Seedling dry weight, during pre-sowing test in East Wollega 

Zone in 2022/13 

Treatment SL RL SDW 

Variety Seed source Storage duration 

Korme Ano Agro 

industry 

2month 14.87bcd 5.95bcd 1.45cd 

6month  14.75bcd 5.25ef 1.48bcd 

1 year 14.50cd 3.65h 1.49bcd 

Haro Sabu 2month 14.97bcd 5.75cde 1.517bc 

6month  15.70ab 5.55cdef 1.42cd 

1 year 12.50e 5.17f 1.405d 

Farmer saved 2month 14.25cd 5.45def 1.46bcd 

6month  14.50cd 5.20f 1.530bc 

1 year 15.00bcd 4.52g 1.44cd 

Didhesa Ano Agro 

industry 

2month 14.32cd 6.42b 1.50bcd 

6month  16.50a 7.95a 1.45cd 

1 year 14.00d 4.20g 1.45bcd 

Haro Sabu 2month 15.77ab 6.00bc 1.51bc 

6month  14.75bcd 5.62cdef 1.670a 

1 year 14.20cd 6.02bc 1.50bcd 

Farmer saved 2month 15.32bc 7.42a 1.50bcd 

6month  14.75bcd 5.65cdef 1.56b 

1 year 14.00d 4.52g 1.46bcd 

LSD (0.05) 1.15 0.54 0.10 

CV (%) 5.53 6.87 5.04 
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Mean values followed by different letters within column had significant difference at 5% 

probability levels. LSD (5%) = least significant difference at P<0.05 and CV (%) = 

percentage of coefficient of variation. 

The highest vigor index one (1405.80) was registered from sample seeds of Didhesa variety 

sampled from Haro sabu seed source and stored for two months storage duration which had 

statistical parity with vigor index one from Didhesa variety sampled from Haro sabu seed 

source and stored for six months but lowest (931.28) vigor index one was obtained from 

Korme variety sampled from Haro sabu seed source and stored for one year which had non-

significance differences vigor index one from Korme and Didhesa varieties sampled from 

Ano Agro industry and stored for one year, Korme and Didhesa varieties sampled from 

farmer saved seed source and stored for one year, Korme varieties sampled from farmers 

saved  seed source and stored for six months. 

The highest vigor index two (156.89) was obtained from sample seeds of Didhesa variety 

sampled from Haro sabu seed source and stored for six months storage duration. However, 

lowest (100.07) vigor index two was obtained from Korme variety sampled from farmers 

saved seed source and stored for one year (Table 14). This showed that the prolonged storage 

duration decreases vigor index one. Sterlic, 2010 observed the reduction in vigor index of 

two wheat varieties which were stored for varying storage periods up to 360 days and the 

reduction in seedling length were attributed to the decline in vigor through storage 
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Table 14: Interaction effect of variety and seed source and storage duration on Shoot length, 

Root length, Seedling dry weight, Vigor index one and Vigor index two during 

pre-sowing test in East Wollega Zone in 2022/23 

Treatment VI1 VI2 

Variety Seed source Storage 

duration 

  

Korme Ano Agro 

industry 

2month 1196.63cd 116.52def 

6month  1122.25def 112.88fgh 

1 year 993.00gh 102.62ij 

Haro Sabu 2month 1219.57bcd 123.63cd 

6month  1269.14bc 115.16defg 

1 year 931.28h 104.67hij 

Farmer saved 2month 1065.63efg 109.43fghi 

6month  1022.25fgh 107.67ghij 

1 year 1039.00fgh 100.07j 

Didhesa Ano Agro 

industry 

2month 1195.98cd 125.88c 

6month  1320.93ab 116.27def 

1 year 1029.00fgh 107.10ghij 

Haro Sabu 2month 1405.80a 134.54b 

6month  1387.00a 156.89a 

1 year 1153.63de 122.27cde 

Farmer saved 2month 1162.24cde 113.83efg 

6month  1069.50efg 113.09fgh 

1 year 989.63gh 103.76ij 

LSD (0.05) 111.17 8.52 

CV (%) 6.86 5.18 

Mean values followed by different letters within column had significant difference at 5% 

probability levels. LSD (5%) = least significant difference at P<0.05 and CV (%) = 

percentage of coefficient of variation. 
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4.3 Seed Yield and Yield Related Traits of Soybean Varieties 

4.3.1 Phenology and growth of soybean varieties 

Days to 50% flowering, plant height and number of primary branches were significantly 

influenced by main effect of variety. In addition, Days to 50% flowering, days to 90% 

physiological maturity, plant height and number of primary branches were significantly 

influenced by main effect of seed source and storage. Plant height and number of primary 

branches was significantly influenced by interaction of variety with seed. Days to 90% 

physiological maturity, Plant height and number of primary branches was significantly 

influenced by interaction of seed source with storage. This indicated that phenology, plant 

height and number of primary branches of soybean varieties were significantly influenced 

by the genetic factor; seed source storage duration and partly it was influenced by the effects 

of the two factors. No other individual cropping factor influences soybean development and 

production so much as the sowing season interaction to soybean genotypes (Marcos et al., 

1986 and Rocha et al., 1996). Since these factors are operative regardless of the storage 

phase or period, anyone concerned with storage of soybean seed-or other kinds of seed-must 

understand their effects and interactions as they relate to maintenance of quality (Delouche 

et al., 1977). 

Longest duration (69 day) to 50% flowering took for both Didhesa variety while shortest 

duration (67 day) to 50% flowering took for korme variety (Table15). The earliness to days 

to flowering might be due to the higher competition to resources as the result plants no 

longer to stay in vegetative stage. This indicated that the soybean varieties had significant 

difference for inherent characteristics of days to flowering. Significant difference observed 

between the varieties might be attributed to the fact that days to flowering in soybean are 

considered to be varietal characteristics, which is genetically controlled and individual 

varieties have different growing habit, flowering and maturity days (Tadesse and Sentayehu 

et al., 2015). Longest duration (72) day to 50% flowering took for Farmer saved seed source 

while shortest (65) day to 50% flowering was estimated from Haro Sabu seed source. Also 

seed stored for one year (70) had longest days to flowering. This might be justified that the 

delayed germination of seeds stored for long period increased delayed emergence of 

seedlings and thereby delayed flowering of plants. This might be supported by the findings 
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of Ryszard and Dortota (1989) that reported a reduction in field emergence of timothy grass 

varieties when seed storage period was increased to five years. 

Table 15: Variation of soybean varieties for days to50% flowering. 

Variety Days to 50% flowering (%) 

Korme 67b 

Didhesa 69a 

LSD (0.05) 2.06 

Seed source  

Ano Agro industry 68.33b 

Haro Sabu  65.50c 

Farmer saved 72.38a 

LSD (0.05) 2.52 

Storage duration  

2 months 67.66b 

6 months 67.94b 

1 year 70.61a 

LSD (0.05) 2.52 

CV (%) 2.03 

Mean values followed by different letters within column had significant difference at 5% 

probability levels. LSD (5%) = least significant difference at P<0.05 and CV (%) = 

percentage of coefficient of variation. 

Tallest plant (51.7) was registered for plants grown from Didhesa variety and sampled from 

Haro sabu research center with statistical parity with Didhesa variety and sampled from Ano 

Agro industry while the lowest plant (45.78) was observed from plants grown from Korme 

variety and sampled from farmers saved (Table 16). This indicate that use of Didhesa variety 

from Haro sabu research center increase plant height. This result in agree with that Hassan 

et al. (1998) also reported that variation in plant height among soybean cultivars. This might 

be the genetic improvement of soybean varieties influence the height of the plant and create 

variation. The present study agreed with Kibebew (2001) who had indicated that plant height 

is highly influenced by the varietal variation.  

Higher number (3.55) of primary branches per plant was registered for plants grown from 

Didhesa variety sampled from Haro Sabu seed source while the lower number (1.92) of 
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primary branches per plant was observed in plants from Didhesa and korme varieties from 

farm saved seed source with statistical parity Korme variety from Ano seed source (Table 

16). This result is agreed with the report of (Amir et al., 2007) that the minimum grains 

spike-1 in farmer’s wheat seed category might be due to aging of the seed, which resulted 

from poor quality seedling and poor management practices during its development 

Table 16: Interaction effect of variety x seed source on plant height, number of primary 

branches of soybean varieties 

Treatment Yield component 

Variety Seed source plant height No of primary branches 

Korme Ano Agro 

industry 

47.28cd 2.01c 

Haro Sabu  49bc 2.94b 

Farmer saved 45.78d 1.92c 

Didhesa Ano Agro 

industry 

50.9ab 2.76b 

Haro Sabu  51.7a 3.55a 

Farmer saved 47.28cd 1.92c 

LSD 

(0.05) 

 
2.49 0.41 

CV (%) 
 

5.41 17.18 

Mean values followed by different letters within column had significant difference at 5% 

probability levels. LSD (5%) = least significant difference at P<0.05 and CV (%) = 

percentage of coefficient of variation.  

Highest plant height was obtained from plants grown from sample seed of Didhesa variety 

stored for two months with statistical parity with Didhesa variety stored for six months. 

Least plant height was obtained from plants grown from sample seed of Korme variety 

stored for one year with statistical parity with Didhesa variety stored for one year (Table 

17). This indicated that prolonged storage duration decreases plant height which is similar 

to the study result of Kibebew (2001) who had indicated that plant height is highly 

influenced by the varietal variation. 
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Table 17: Interaction effect of variety x storage duration on plant height of soybean varieties 

Treatment Yield component 

Variety Storage duration plant height 

Korme 2month 48.16b 

6month  48.32b 

1 year 45.58c 

Didhesa 2month 52.74a 

6month  51.26a 

1 year 46.11c 

LSD (0.05) 
 

2.01 

CV (%) 
 

4.35 

Mean values followed by different letters within column had significant difference at 5% 

probability levels. LSD (5%) = least significant difference at P<0.05 and CV (%) = 

percentage of coefficient of variation.  

The longest days to physiological maturity (142days) was estimated from Farmers saved 

seed source and stored for one year duration statistical parity with seed from Farmer saved 

source and stored for two and six months. However, highest plant height (52.21cm) and 

Number of Primary branch (3.8) was registered from Haru sabu seeds source and stored for 

six months. Lowest (44.26) plant height and Number of Primary branch (1.73) was 

estimated from sample seed from Farmers saved and stored for one year duration which had 

non-significant difference with Farmers saved and stored for six month and sampled from 

Ano Agro industry and stored for one year which is agreed with the result of (Tadesse and 

Sentayehu et al., 2015) (Table 18).   
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Table 18: Interaction effect of seed source x storage duration on Days to 90% physiological 

maturity, plant height, number of primary branches of soybean varieties 

Treatment Yield component 

Seed 

source 

Storage duration Days to physiological 

Maturity 

Plant 

height 

No Primary branch 

Ano 

Agro 

industry 

2month 136.17c 50.68ab 2.76bc 

6month  125.83d 50.46ab 2.43cd 

1 year 138.67bc 46.16de 1.96e 

Haro 

Sabu 

2month 126.83d 51.85a 3.21b 

6month  123.33d 52.21a 3.81a 

1 year 136.5c 47.11cd 2.71c 

Farmer 

saved 

2month 140.33ab 48.83bc 2.16de 

6month  140.83ab 46.7cde 1.86e 

1 year 142.83a 44.26e 1.73e 

LSD 

(0.05) 

 
3.72 2.46 0.46 

CV (%) 
 

2.37 4.35 15.74 

Mean values followed by different letters within column had significant difference at 5% 

probability levels. LSD (5%) = least significant difference at P<0.05 and CV (%) = 

percentage of coefficient of variation.  

4.3.1.1 Seed yield and its components  

Analysis of variance revealed that main effect of soybean varieties had significant 

differences for number of pods per plant, hundred seed weight and seed yield and main 

effect of seed source had significant differences for number of pods per plant, number of 

seed per pod and seed yield. Number of pods per plant and seed yield was significantly 

influenced by main effect storage duration. In addition, analysis of variance showed that 

number of seed pods and seed yield was significantly influenced by interaction of variety 

with seed source. Number of seed per pods and seed yield was significantly influenced by 

interaction of variety with storage duration. Also analysis of variance revealed that 

interaction of seed source with storage duration had significant differences for number of 

pods per plant (Table1 25). This indicated that seed yield and yield of soybean varieties 

were significantly influenced by the genetic factor; seed source, storage duration and their 

interactions. Karkannavar et al., (1991) also suggested that seed yield and components of 

yield were genetically heritable.  
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The higher (17.76cm) number of pods per plant was recorded for both seeds from Haro sabu 

seed source and stored for six months. Least (11.86cm) number of pods per plant was 

estimated from sample seed from farm saved seed source and stored for one year. Highest 

number of seed per pod (2.12) was obtained from plants grown from Haro sabu seed source 

and stored for six months with statistical parity with number of pods per from Haro sabu 

seed source stored for two months and one year. Least seed yield (629.89) was obtained 

from plants grown from Korme variety stored for one year (Table 19). This indicated that 

prolonged storage period decreases number of pods per plant at both seed source. This is 

because of that the seed stored for a longer time the vigor of the seedling and the branch of 

the plant reduced and finally the number of seed per pod, number of pod per plant and total 

seed per plant reduced. This result was in agreement with the results reported by (Amir et 

al., 2007) that the minimum grains spike-1 in farmer’s wheat seed category might be due to 

aging of the seed, which resulted from poor quality seedling and poor management practices 

during its development. 

Table 19: Interaction effect of seed source x storage duration on number of pods per plant  

Treatment Yield component 

Seed 

source 

Storage duration No of pods per plant No of seed per pod 

Ano Agro 

industry 

2month 14.75b 2.01bcd 

6month 14.51bc 2.01bcd 

1 year 12.05d 1.97cd 

Haro Sabu 2month 15.6b 2.06abc 

6month 17.76a 2.12a 

1 year 14.71b 2.08ab 

Farmer 

saved 

2month 14.71b 2.01bcd 

6month 13.11cd 2.03abcd 

1 year 11.86d 1.94d 

LSD (0.05) 
 

1.56 0.09 

CV (%) 
 

9.35 3.99 

Mean values followed by different letters within column had significant difference at 5% probability 

levels. LSD (5%) = least significant difference at P<0.05 and CV (%) = percentage of coefficient of 

variation. 
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The highest (10.45gm) hundred seed weight was registered for Didhesa variety while least 

(9.44) hundred seed weight was obtained from Korme variety. This result might be 

supported by other workers; Noor-Mohammadi et al.(2000); and Cordazzo (2002) that noted 

high seeds weight will increase germination percent, seedling emergence, tillerring, density, 

spike and yield (Table 20).  

Table 20: Variation of soybean varieties for hundred seed weight 

Variety Hundred seed weight (gm) 

Korme 9.44b 

Didhesa 10.45a 

LSD (0.05) 0.58 

CV (%) 2.03 

Mean values followed by different letters within column had significant difference at 5% 

probability levels. LSD (5%) = least significant difference at P<0.05 and CV (%) = 

percentage of coefficient of variation. 

The highest (2.14) number of seed per pod was estimated for Didhesa variety sampled from 

Haro sabu seed source. Lowest (1.97) number of seed pod per plant was estimated for 

Didhesa variety sampled from Ano Agro industry seed (Table 21). The highest (1317.11) 

seed yield was registered for Didhesa variety sampled from Haro sabu seed source. Lowest 

(677) seed yield was estimated for Korme variety sampled from Farmer saved seed sources. 

This indicated that prolonged storage period decreases number of seed per pod at both seed 

source. The suggestion may be supported by Biabani et al., (2011) who reported that 

Hashem variety was much more resilient to deterioration treatment than Arman variety with 

increasing age and less reduce yield and yield component of chickpea. Muhammad et al., 

(1999) also reported significant differences in seeds per spike among different wheat 

varieties (Table 21). 

 

 

 

 

Table 21: Interaction effect of variety x seed source number of seed per pod and seed yield  

Treatment Yield component 
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Variety Seed source No of seed per pod Seed yield (kg/heck.) 

Korme Ano Agro industry 2.03b 826.11bc 

Haro Sabu  2.03b 914.4b 

Farmer saved 1.99b 677.00c 

Didhesa Ano Agro industry 1.97b 910.56b 

Haro Sabu  2.14a 1317.11a 

Farmer saved 2.00b 854.11bc 

LSD (0.05) 
 

0.07 182.15 

CV (%) 
 

11.03 20.96 

Mean values followed by different letters within column had significant difference at 5% 

probability levels. LSD (5%) = least significant difference at P<0.05 and CV (%) = 

percentage of coefficient of variation.  

 

Highest seed yield (1137.56) was obtained from plants grown from Didhesa variety stored 

for six months with statistical parity with seed yield from Korme and Didhesa varieties 

stored for two months. Least seed yield (629.89) was obtained from plants grown from 

Korme variety stored for one (Table 22). This indicated that prolonged storage period 

decreases seed yield and varietal variation influence grain yield. In agreement to the results 

of this study, Morrison et al., (2000) reported that soybean yield was impacted by cultivars.  

 

 

 

 

 

 

 

 

Table 22: Interaction effect of variety x storage duration on number of seed per pod and 

seed yield of soybean varieties 
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Treatment Yield component 

Variety Storage duration Seed yield (kg/heck.) 

Korme 2month 966.26abc 

6month  821.33cd 

1 year 629.89d 

Didhesa 2month 1058.11ab 

6month  1137.56a 

1 year 886.11bc 

LSD (0.05) 
 

210.64 

CV  24.24 

Mean values followed by different letters within column had significant difference at 5% 

probability levels. LSD (5%) = least significant difference at P<0.05 and CV (%) = 

percentage of coefficient of variation.  
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5. SAUMMARY AND CONCLUSSION 

Soybean is among the important legume crops produced in Ethiopia including the 

northwestern part of the country for home consumption and as domestic and export 

commodity. However, the availability of quality seeds is one of production constraints. The 

production of seeds from improved varieties from the right seed source and stored for 

shortest possible duration period are among the requirements of quality seed production. 

Therefore, this study was conducted to evaluate farmers’ handling practices and effects of 

seed source and storage condition on quality parameters of soybean varieties in East 

Wollega, Ethiopia and its subsequent effect on growth, yield and its components and seed 

quality of soybean. The survey study in the three kebeles included ninety farm households. 

The treatments for the field and laboratory studies consisted of two varieties (Didhesa and 

Korme) x three seed sources (Ano farm, Haro sabu and farm saved) x three storage duration 

(two month, six month and one years stored under room temperatures) arranged in factorial 

combinations. Completely randomized design with four replications in laboratory and 

randomized complete block design with three replications for the field experiment were used 

to evaluate treatments at East Wollega zone experimental laboratory and site during 

2022/2023 cropping season. 

The result from the survey data showed that the existing seed system of soybean in all 

sample districts is dominated by the informal seed sources and a very limited supply of 

soybean seed variety was available from limited activity of the formal seed system. The 

continuous use of seeds of farmers’ cultivars from the informal seed system due to lack of 

certified seed source, unavailability of selected and high yielding varieties, extended storage 

duration, and poor storage management are the major factors for low quality soybean 

production and productivity in the study area. Low efficiency of the current soybean formal 

seed system and poor support to strengthening the informal seed system were the major 

reasons why most of the farmers in the study districts produce the crop from farm saved 

seeds of farmers’ cultivars. 

The results from pre-sowing test revealed that seed quality parameters were significantly 

influenced by one or more main factors (variety, seed source and storage period).The 

proportions of pure seeds and inert matter were significantly affected by main effects of 

storage period. Moreover, moisture content, abnormal seedling, shoot length, root length, 

and vigor index two were significantly influenced by interactions of variety x seed source x 
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storage period. Hundred seed weight was significantly influenced by interaction of variety 

x seed source. Germination percentage of seeds was significantly influenced by interaction 

of seed source x storage period, and variety x seed source whereas speed of germination was 

significantly influenced by interaction of variety x storage duration and seed source x 

storage period. 

The highest moisture content (9.53%) was estimated from seeds of Didhesa variety from 

Haro sabu seed source and stored for two month while lowest moisture content (8.75%) was 

estimated from seeds of Didhesa variety from Ano farm seed source and stored for one year. 

The highest germination percentage (83.5%) was estimated from seeds of Didhesa variety 

from Haro sabu seed source stored for two month while lowest germination percentage 

(72.27%) was estimated from seeds of Korme variety from Farm saved seed source stored 

for one year. 

The effect of soybean seeds as influenced by three main factors (variety, seed source and 

storage duration) and all possible two and three factors interactions on phenology, growth, 

yield components and seed yield was evaluated at field condition. The results of field 

experiment indicated that days to flowering and plant height were significantly influenced 

by varietal difference. One or more main factors had significant influence on other 

phenology, growth, seed yield and its components. Besides, the interactions of variety x 

seed source had significant effect on days to physiological maturity and number of pod per 

plant whereas; interaction of variety and storage period had significant influence on seed 

yield. The growing of Didhesa variety from seeds of Haro sabu seed source stored six month 

produced higher seed yield of 11.38 Qt/ha while growing of  Korme varieties from seeds of 

farm saved stored for one years produced significantly lower seed yield 6.3 Qt/ha. Most of 

the seed quality parameters from pre-sowing test had significant and positive correlation 

with seed yield and related traits. Moreover, the proportion of pure seeds, germination 

percentage of seeds, seedling vigor index one and two had positive and significant 

correlation with seed yield. 

The results from the experiments showed that after growing the soybean seeds of different 

quality influenced by variety, storage duration, seed source and interaction of the two and/or 

three factors had significant effect on seed yield, yield related traits and seed quality 

parameters. The use of seeds from Ano and farm saved sources and stored for one year not 

lead to produce high seed yield and quality seeds of soybean. Thus it is suggested to consider 
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variety; seed source, and seed storage duration to produce high yield and quality seeds to 

improve the productivity of soybean. However, to come with a conclusive recommendation, 

additional experiments should be conducted at different locations using more number of 

varieties, seed sources, and storage durations. 
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7. APPENDICES 

Household Survey Questionnaire for MSc Thesis Defense 

This questionnaire will be used for data collection for MSc thesis defense as ‘‘Evaluation 

of Farmers’ Handling Practices, Seed source, and Storage Condition on the Quality 

parameters of Soybean (Glycine Max (L) Varieties in East Wollega Zone, Ethiopia’’. 

The purpose of this questionnaire is to collect primary data that will be used only for my 

MSc thesis defense. I am requesting your kind cooperation and patience in providing 

accurate and reliable responses to the questions. Your response is anonymous, completely 

confidential, and only summary information will be reported in the study results. I would 

like to appreciate your courage and kind responses. 

General Instruction for Enumerators 

1. Please administer this tool to the head of the household in the study area. 

2. Introduce yourself, greet warmly and tell the respondent the purpose of the survey. 

3. Respect each respondent’s knowledge and words while you are conducting the survey. 

4. Ask the respondent each question with his/her own local language. 

5. Make sure that all questions are correctly filled before closing each interview. 

6. Please, thank each respondent before your departure. 

Thank you very much for your kind cooperation!! 

General Information 

I. Household Identification  

1. Region ______________________       

2. Zone_______________________________ 

3. District __________________________  

5 Kebele_____________________________ 

6 Village /Group Name____________________ 

7 Name of household head/Organization________________________ 

8 Sex of household head          1=Male   0= Female   (Encircled your choice) 

9 Name of the respondent_______________________________ 

10 Sex of the respondent1=Male   0= Female (Encircled  your choice) 
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11 Cell phone Number______________________ 

12 Name of enumerator____________________________________________ 

II. Farm Characteristics (2013/2014 EC) 

1. Land holding (ha) 

1.1 Own land _____________ha         1.2 Rented in _____________ha 

1.3 Shared in _____________ha          1.4 Rented out ___________ ha 

1.5 Shared out ___________ ha 

2 Cropping pattern 

2.1 Maize area   _______________ ha  2.2 Sorghum area ______________ ha       

2.3 Tef area __________________  ha  2.4 Finger Millet area __________  ha       

2.5 Wheat area _______________   ha  2.6 Faba bean area ____________  ha         

2.7 Common bean area__________ ha  2.8 Soybean area ______________  ha 

2.9 Ground Nut area ___________   ha 

3 Household Characteristics 

S.N Name of household 

member, start with 

head 

Sex 

1=Male 

0=Female 

Relationship 

to the  Hh 

head 

CODE 1 

Age(com

plete 

years)  

Marital 

status 

 

CODE 2 

Educatio

n(years) 

 

CODE 3 

Primary 

Occupati

on 

CODE 4 

        

        

Justification of Codes 

      CODE 1                   CODE 2              CODE 3                      CODE 4 

1 Household head     1.  Married        1. None/ Illiterate       1. Crop production 

2. Spouse                  2. Single            2. Read and write       2. Only poultry farming 

3. Son/Daughter       3. Divorced       3. Elementary (1- 6)    3.Crop and livestock production 

4. Maid                           4.Widowed          4. Secondary (7-8)        4. Domestic work 5.Retired 

person 

5. Hired labor                                    5. High School (9-12)   6. Unemployed college 

6. Relatives                                       6. Above 12 grade        7.Agriculture wage labor 

                                                          7. University graduate   8.Student   9. Business     

                                                                                                10. Other, specify 

IV. Agronomy management, cultural practice and land distribution during 2013/2014 E.C 

Land distribution 
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Crops Name of 

variety 

Total Area in 

hectare 

Total Amount 

produced in 

Qt 

Productivity 

(Kg/ha) 

Price per kg 

Local Impro

ved 

Local Impro

ved 

Local Impro

ved 

Local Impro

ved 

Local Impro

ved 

 Maize           

 Sorghum           

Tef           

Finger Millet           

Wheat            

Faba bean            

Common bean            

Soybean            

Ground Nut            

Others           

 

2.2 Agronomy and Cultural practice (Encircle your choice) 

2.2.1 Which type of Soybean seed sources are widely found in your area? 

1. Formal seed source 2. Informal seed source 3. Both are equally found 

2.2.2 What types of Soybean seed varieties found in your locality? 

1 Local Variety     2. Improved variety 3. Both are equally found 

2.2.3 Which variety you prefer to grow on your farm? 

1 Local Variety     2. Improved variety 3. Both equally  

4.2.4 Why you prefer producing improved soybean varieties? Because it is; 

1. High yielding 2. Insect pest resistance 3.  Long Storage life 4. Improve soil fertility 5. 

Better food quality 6. Seed size 7. Higher price 8. Others (specify 

2.2.4 What is the most commonly improved soybean variety grown in your area? 

1. Cheri   2. Didhesa 3.Ethio-Ugozlavia 4. Boshe 5. Korme   6. Keta  

4.2.6 What are the major site selection criteria for Soybean seed production? 

1. Agro climatic condition should be considered. 

2. Soil fertility status should be checked 

3. Prevalence and absence of weed and disease should be considered. 
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  4. Previous crop grown on the field should be checked.      5. Others (specify) 

4.2.7 How did you plough Soybean field last year? 

1.  By Oxen 2. Manually 3. By Tractor 4. By Oxen and manually 5. Others (specify)   

4.2.8 How many you repeatedly plough the land to sow Soybean seed? ___________ 

4.2.9 Do you apply rouging on your Soybean field?    1. Yes    2. No 

4.2.10. If yes how many times you applied? _____________ 

4.2.11. At what stage did you practice roughing? 1. before flowering 2. At maturity  

             3. At flowering 4. At harvesting 

4.2.12 Do you think seed source determines the Soybean seed quality? 1. Yes 2. No  

4.2.13 If yes, which Soybean seed source maintain the quality of seed in better condition? 

1. Research centers 2. Private farm companies 3 Farm saved seed by farmers 

4.2.14 Can storage duration affect the quality of Soybean seed? 1 Yes 2. No 

4.2.15 If yes, which storage duration is mostly viable as a source of good quality soybean 

seed? ________Month. 

4.2.16 Which types of storage condition are commonly practiced to store Soybean seed in 

your area? 

______________________________,__________________________,__________

_______________________________,____________________________,_______ 

4.2.17. Did you treat your Soybean seed with chemicals to prevent insect pest attack at 

storage?      1. Yes   2. No 

4.2.18. If No, Why? 1. Lack of chemicals 2. I do not know how to treat 3. I also use it for 

family consumption. 4. It Resist insect pest attack. 

4.2.19 Can you use second generation of Soybean seed for cultivation? 1. Yes 2. No 

4.2.20 If yes, why you practice this condition? Because it is;- 

1. Easily found in our locality 2. It is high yielding.3. It is cheap.  4. It has good 

quality. 
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 4.2.21 .Did you replace Soybean seed from source to improve your production?  

1. Yes 2. No 

4.2.22 If yes, at what frequency? 1. Every one year 2. Every two years 3. From 3-5 years 

4.2.23. Did you use crop rotation pattern in Soybean seed production? 1. Yes 2.No 

4.2.24. If yes, with which crop you mostly rotate with Soybean? ___, rotation cycle ___ 

years. 

4.2.25. Among different Soybean seed sources found in your area, whom you trust 

regarding to the quality of the seed? 

1 Cooperative unions 2. Agricultural extension units 3. Research centers  

4. Local Market 5.ESE 6. Farmer saved source 7. OSE  

4.2.26. What criteria are there that you use to categorize the Soybean seed as quality seed? 

 1. High Yielder 2. Disease free 3. Germination percentage 4. Moisture content  

  5. Physical purity   6. Marketability/ price 7. Producer preference 8. Others, specify. 

4.2.27. Did you harvest Soybean seed at its right maturity stage? 1. Yes 2. No. 

4.2.28 If no, why? 

____________________________________________________________ 

4.2.29 How you harvest Soybean seed 1. Manually by human power  

2. By mechanized machine 3. By Both 

4.2.30 How you dry Soybean seed to maintain moisture content?  

1. Spreading on mud floor on open sun light. 

2. Spreading on mud floor under shade.  

3. Spreading on plastic materials under ventilated air.  

4. Spread on woven materials under shade with time based stirring  

5. Putting in woven clothes and hanging under fire smoke. 

6. Simply collecting the seed in sisal sack and putting in pile.  
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 4.2.31. What are the most Soybean storage structures you mostly use to keep its quality? 

              1, _____________________________2._____________________________ 

3._____________________________4._____________________________ 

4.2.32. Are the mostly used Soybean seed storage structures found in your area cause seed 

quality deterioration? 1. Yes 2. No 

4.2.33 If yes how? ________________________________________________________ 

4.2.34. As soybean seed producer how you tries to overcome this problem?     

________________________________________________________________ 

4.2.35. Did you observe disease and fungi that attack Soybean seed on field caused due to 

storage duration and condition? 1. Yes 2.No 

4.2.36. If yes, mention them_________________________________________________ 

______________________________________________________________ 

4.2.37 How you estimate the yield loss and further effect? 

______________________________________________________________ 

4.2.38 what measures you would take to overcome the problem? 

______________________________________________________________ 

4.3 Soybean production of seed and grain during 2013/14 E.C 

Crop Vari

ety 

Area Sowing  

Date 

Planting 

method 

Seed 

rate 

(Kg/

ha) 

Seed 

Class 

Amou

nt 

produ

ced 

Qt 

Pric

e/kg 

Purpose of 

production 

Broa

dcast 

Ro

w 

See

d 

Grain 

Soybean            
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4.4 Input requirement for Soybean production 

Input 

type 

Input 

description 

Kg/ha 

Unit Amount 

applied 

Acquired from 

1= ESE 2=OSE 

3=Research center 

4=Coop/union 

5=Seed producers 

6=Another farmers 

7=Local market 

8=Others(Specify) 

How 

acquired? 

1=Gift/free 

2= Purchase 

3=Exchange 

4=Loan in 

Cash 

5=Loan in 

kind 

6=Others 

Price in 

ETB 

L
o

ca
l 

Im
p
ro

v
ed

 

L
o

ca
l 

Im
p
ro

v
ed

 

Seed Seed         

Fertilizer NPS        

Urea        

Compost        

Manure        

Pesticide        

Chemical Herbicides        

Insecticides        

5. Major problems encountered in seed production activities (Rank within the crop type; 

1=most)    

Problems encountered Soybean 

1=Poor quality of source seed   

2= Lack of preferred variety of source seed   

3= Delay in seed collection  

4=Low price  

5=Lack of training/Advise  

6=Lack of inputs (fertilizer, chemicals)  

7= High cost of inputs  

8=Ineffectiveness of inputs  

9=Late payment for seeds  

10=Price  Fluctuation  

11 = Lack Storage materials   

12= Others (specify)  
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6. Labor and input utilization for soybean production  

6.1 Labor requirement for cultural practices 

Cultural practice Freque

ncy 

Labor 

(man/

day) 

                             Price for labor 

Family 

member 

Labor 

Exchang

e 

Hired labor Other 

Labor Male Female 

Site selection        

Land preparation        

Sowing        

Fertilization        

Weeding        

Field inspection        

Rouging, thinning        

Chemical Application at field        

Harvesting        

Threshing        

Cleaning and chemical 

application 

       

Storing        

Marketing        

Seed conservation        

 

7. Training (Agricultural Information) 

7.1. Have you or your family ever participated in quality Soybean seed production training 

in the last three years? 1.  Yes    2.  No 

7.2. If your answer for above question is no, Why_____________________________ 
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7.3. If your answer for the above question is yes, on which aspect, by whom and for how 

long you have got the training on quality Soybean production? 

Training type By 

Whom 

Num

ber 

of 

days 

Is the training 

is 

understandabl

e and 

practicable 

(1=Yes 2=No) 

Did you 

apply the 

training on 

your farm 

(1= Yes 

2=No) 

Remark 

Soybean seed production      

Crop management      

Soybean  pre and post-harvest handling       

Fertilizer/ compost application       

Harvesting      

Soybean marketing       

 

7.4. Did you have information about improved Soybean package technologies such as? 

(Blackened the answer) 

                                                                                    Yes                                      No 

 Agronomy                                                          (1)              (0) 

Fertilizer                                                             (1)              (0) 

Herbicides                                                          (1)              (0)   

Pesticides                                                           (1)              (0)  

Varieties                                                             (1)              (0)     

Storage materials                                   (1)                                (0) 

8. Soybean seed harvesting and processing 

8.1 Which harvesting method did you use? 1. Manual 2. Combine harvester 3. Others 

(specify) 

8.2 Which type of threshing methods and yard did you use? 

1. Common yard and animal power 2. Separate yard and animal power 3. Combine 

harvesters 

8.3 What is the condition of your threshing floor?  
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1. Prepare new floor for all crop            3. Prepare new floor for each crop 

 2. Same for each year                            4. Same for different varieties 

                                                                     5. Different for different crop 

8.4 What was the average Soybean yield per hectare in quintals? 

8.5 What method of Soybean seed cleaning did you use? 

1. Hand sieving at planting                    3. Wind winnowing at threshing 

2. Seed cleaning machine                       4. Others (specify) 

8.6 Why you clean Soybean seed?  

1. To improve quality 2. To remove small/damaged seed 3. To remove weeds (Other 

crops)    4. Remove insect damaged/ diseased seeds      5. Others (Specify) 

9. Storage facility and structure 

9.1 Which storage type/ structure did you use? 

1. Gotera inside the house             4. Sack/Polyethylene bag 

2. Sack/ bags and gotera               5. Concrete wall and floor with ventilator  

3. Mud wall and concrete floor   6. Others (specify) 

9.2 How is your storage structure capacity? ……………..Qt 

9.3. Did you separately manage seed and grain? 1. Yes   2. No 

9.4. Did you store Soybean seed for long period of time   1. Yes       2. No 

9.5. If your answer for the above question is yes. How many longest did you stored? ____      

10. Field inspection and certification 

10.1 Is your field inspected by external regulatory experts for certification? 1. Yes   2. No 

10.2 If yes, at what stage___________________________. How many times__________ 

10.3. Is your produced seed tested for laboratory seed quality parameter? 1. Yes   2.  No 

10.4. If yes for the above question, for which quality parameter? ___________________ 
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10.5. Is your organization have employed seed or related professionals for internal field 

management and inspection? 1. Yes.  2.  No 

10.6 If your answer for the above question is no, who inspect and manage your field 

internally? ______________________________________________________ 

11 Packaging and labeling 

11.1 Do you packed and labeled your Soybean seed?  1. Yes   2. No 

11.2 Did you treated your Soybean seed before planting and marketing? 1. Yes 2. No 

11.3 If your answer for the above is no, why____________________________________ 

12.  Seed marketing and distribution 

12.1. Who is your Soybean seed buyer?  1. OSE 2. ESE 3. Research centers 4. NGO  

5. Agricultural office 6. Local farmers 7 Others____________________________ 

12.2. Is Soybean seed marketing is a problem for you?  1. Yes 2. No 

12.3 If your answer for the above question is yes, what are the major reasons? _________ 

13. Did you have improved Soybean seed supply problem/shortage for production?  

1. Yes    2. No 

14. Do you have other problem/shortage for production? 1. Yes     2.No 

15. What are the main problems of quality Soybean seed production?  _______________ 

16. Farmer’s general opinion in your own observation, what can you suggest that could 

help for quality improvement of Soybean seed production and management in your 

locality? _____________________________________________________________ 
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                                             Tables in the Appendix  

Appendix Table 1: Mean squares from analysis of variance for phenology, growth, yield components and seed yield of soybean 

varieties  

Parameter 

Replicatio

n (2) 

Variety  

(1) 

Seed Source 

(2) 

Storage 

Duration 

(2) 

V*Ss 

(2) 

V*Sd 

(2) 

Ss*Sd 

(4) 

V*Ss*Sd 

(4) 

Error 

(34) 
CV 

(%) 

DF 5.6ns 58.07* 215.79** 47.5* 3.35ns 10.6ns 5.9ns 13.5ns 3.72 5.42 

DPM 10.35ns 7.4ns 711.40** 392.29** 3.62ns 0.96ns 87.49* 8.26ns 3.39 2.52 

PH (cm) 0.60ns 97.06** 67.01** 111.62** 4.58* 18.73** 3.59* 3.31ns 1.14 2.34 

NPB  0.28* 2.80** 8.16** 1.96** 0.72** 0.02ns 0.55** 0.05ns 0.24 9.64 

NPP  1.01ns 38.5** 39.56** 29.09** 1.63ns 1.82ns 5.67** 0.91ns 0.93 6.54 

NSP 0.001ns 0.006ns 0.04** 0.014ns 0.034* 0.018* 0.0041ns 0.004ns 0.069 3.41 

HSW 3.46ns 13.64* 1.79ns 0.66ns 0.96ns 1.83ns 1.85ns 2.05ns 1.04 10.54 

SY (kg ha-1) 45822.7ns 661879.7** 583259.2** 344182.7** 120583.9* 60735.7* 21317.3ns 41867.8ns 134.8 14.7 

                                                        ns, * and **= non-significant, significant at P<0.05 and P< 0.001 probability level, respectively. V= Variety, Ss= Seed source, Sd= Storage duration and  

                                                   CV (%) = Coefficient of variation. Number in parenthesis represents degree of freedom for the respective source of variation. DF=Days to 50% flowering,  

                                                   DPM=Days physiological maturity, PH (cm) =Plant height (cm), NPB=Number of primary branches, NPP=Number of pods per plant, 

                                                   NSP=Number of seed per pod, HSW (g) =Hundred seed weight (g) and SY (kg ha-1) =Seed yield kg per hectare. 
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Appendix Table 2: Mean squares from analysis of variance for pre-sowing seed quality parameters of soybean varieties 

Parameter  Replica

tion (3) 

Variety  

(1) 

Seed source 

(2) 

Storage 

Duration  

(2) 

V*Ss (2) V*Sd 

(2) 

Ss*Sd 

(4) 

V*Ss*Sd 

 (4) 

Erro

r  

(51) 

CV  

(%) 

Pure seed (%) 0.078 0.005 0.06 0.043 0.018 0.004 0.016* 0.067 0.198 0.20 

Inert matter (%) 0.078 0.005 0.06 0.043 0.018 0.004 0.016* 0.067 0.19 15.9 

Moisture content (%) 0.31 0.19 0.13 3.71** 0.001 0.007 0.09 0.11 0.35 3.90 

Standard germination (%) 4.31 435.12** 762.83** 408.32** 91.29** 10.75 49.23** 8.01 2.13 2.7 

Abnormal seedling (%) 1.46 16.29* 136.21** 113.28** 4.18* 13.21** 10.88**  2.73* 1 16.48 

Dead seed (%) 7.49 295.04** 308** 91.36** 101.58** 9.74 45.88** 5.89 1.98 12.15 

Shoot length (cm) 1.16 1.47 0.26 8.43** 0.26 0.22 2.99* 4.51* 0.79 5.41 

Root length (cm) 0.046 11.92** 0.30 14.79** 1.08* 0.58* 4.66** 2.53** 0.39 7.01 

Seedling dry weigh (gm) 0.008 0.038* 0.005 0.019* 0.022* 0.005 0.007 0.016* 0.074 4.97 

Seedling vigor index one 11675.4 162432.90** 172778.40** 261104.6** 32395.98* 3998.38 35925.05* 17587.24* 76.31 6.67 

Seedling vigor index two 60.65 2265.99** 2091.91** 1509.29** 671.36** 142.70* 160.90* 202.45* 5.89 5.08 

Ns, * and **= non-significant significant, significant at P<0.05 and P< 0.001 probability level, respectively. V= Variety, Ss= Seed 

source, Sd= Storage duration and CV (%) = Coefficient of variation. Number in parenthesis represents degree of freedom for the 

respective source of variation 
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Appendix Table 3: Main effects of storage duration, seed source and variety on days to 

physiological maturity, plant height, number of primary branches, number of pods per plant, 

number of seed per pods, seed yield in East Wallega Zone in 2022/23 

Treatment DPM PH NPB NPP NSP SY 

2month 134.44b 50.45a 2.71a 15.02a 2.03a 1012.20a 

6month  130c 49.79a 2.70a 15.13a 2.05a 979.44a 

1 year 139.33a 45.85b 2.13b 12.87b 2.00bc 759.00b 

LSD (0.05) 2.29 0.77 0.16 0.63 0.046 91.36 

Ano Agro 

industry 

133.56b 49.10b 2.38b 13.77b 2.00b 868.33b 

Haro Sabu  128.89c 50.39a 3.25a 16.02a 2.08a 1115.75a 

Farmer saved 141.33a 46.60c 1.92c 13.23b 1.99b 765.56c 

LSD (0.05) 2.29 0.77 0.16 0.63 0.046 91.36 

Korme 134.96a 47.35b 2.29b 13.50b 2.01a 805.84 

Didhesa 132.22a 50.04a 2.74a 15.18a 2.04a 1027.26 

LSD (0.05) 1.87 0.63 0.13 0.51 0.03 74.60 

CV (%) 2.52 2.34 9.64 6.54 3.41 14.71 

Means followed by the same letter along columns in each seed yield parameter are not 

significantly different from each other at 5% probability level.LSD (5%) =least significant 

difference at 5 % level of significance 
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Appendix Table 4: Main effects of storage duration, seed source and variety on pre-sowing 

standard germination, abnormal seedling, dead seed, shoot length, root length, seedling dry 

weight, vigor index one and vigor index two 

Treatment SG ABN DS SL RL SDW VI1 VI2 

2month 80.83a 4.27c 14.89b 14.92a 6.16a 1.49ab 1207.6a 120.64a 

6month  78.98b 5.47b 15.57b 15.15a 5.87b 1.52a 1198.5a 120.32a 

1 year 72.94c 8.48a 18.56a 14.03b 4.68c 1.46b 1022.5b 106.75b 

LSD (0.05) 1.23 0.58 1.15 0.46 0.22 0.043 44.22 3.41 

Ano Agro 

industry 

77.00b 5.22b 17.81a 14.82a 5.57a 1.47a 1142.96b 113.54b 

Haro Sabu  83.50a 4.23c 12.26b 14.65a 5.68a 1.50a 1227.73a 126.19a 

Farmer saved 72.27c 8.77a 18.95a 14.63a 5.46a 1.49a 1058.04c 107.97c 

LSD (0.05) 1.23 0.58 1.15 0.46 0.22 0.04 44.22 3.41 

Korme 75.13b 6.55a 18.36a 14.56a 5.16b 1.46b 1095.41b 110.29b 

Didhesa 80.04a 5.60b 14.31b 14.84a 5.98a 1.51a 1190.41a 121.51a 

LSD (0.05) 1.008 0.47 0.94 0.37 0.18 0.035 36.11 2.78 

CV (%) 2.74 16.48 12.15 5.41 7.01 4.97 6.67 5.08 

Means followed by the same letter along columns in each seed quality parameter are not 

significantly different from each other at 5% probability level .LSD (5%) =least significant 

difference at 5 % level of significance 
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Appendix Table 5: Interaction effect of variety x seed source on abnormal seedling, root length 

and seedling dry weight 

Treatment 

Variety Seed source ABN  RL  SDW  

Korme Ano Agro 

industry 

5.27b  4.95c  1.47b  

Haro Sabu  4.75b  5.49abc  1.44b  

Farmer saved 9.64a  5.05bc  1.47b  

Didhesa Ano Agro 

industry 

5.18b  6.19a  1.47b  

Haro Sabu  3.72b  5.88a  1.56a  

Farmer saved 7.89a  5.86ab  1.50ab  

       

LSD (0.05) 1.91  0.82  0.067  

CV (%) 14.87  18.1  5.52  

Means followed by the same letter along columns in each seed quality parameter are not 

significantly different from each other at 5% probability level. LSD (5%) =least significant 

difference at 5 % level of significance 
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Appendix Table 6: Interaction effect of variety x seed source on vigor index one and vigor index 

two 

Treatments 

Variety Seed source Vigor 

index one 

 Vigor 

index two 

 

Korme Ano Agro industry 1103.96bc  110.67bc  

Haro Sabu  1139.99bc  114.49b  

Farmer saved 1042.29c  105.72c  

Didhesa Ano Agro industry 1181.97b  116.42b  

Haro Sabu  1315.48a  137.90a  

Farmer saved 1073.79c  110.22bc  

     

LSD (0.05) 104.09  8.21  

CV (%) 11.17  8.69  

Means followed by the same letter along columns in each seed quality parameter are not 

significantly different from each other at 5% probability level .LSD (5%) =least significant 

difference at 5 % level of significance 
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Appendix Table 7: Interaction effect of variety x storage duration on abnormal seedling, root 

length and vigor index two 

Treatments 

Variety Storage 

duration 

Abnormal 

seedling 

 Root 

length 

 vigor index 

two 

 

Korme 2 months 3.89d  5.71b  116.53bc  

6 months  6.29bc  5.33bc  111.90cd  

1 year 9.47a  4.45d  102.45d  

Didhesa 2 months 4.64cd  6.61a  124.75ab  

6 months  4.66cd  6.40a  128.75a  

1 year 7.50ab  4.91cd  111.04cd  

       

LSD (0.05) 1.98  0.63  9.48  

CV (%) 15.24  13.88  10.03  

Means followed by the same letter along columns in each seed quality parameter are not 

significantly different from each other at 5% probability level. LSD (5%) =least significant 

difference at 5 % level of significance 
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Appendix Table 8: Interaction effect of seed source x storage duration on abnormal seedling, 

root length, vigor index one and vigor index two 

                  Treatment 

Seed 

source 

Storage duration ABN  RL  VI1  VI2 

Ano 

Agro 

industry 

2month 4.03e  6.18ab  1196.30cd  121.20bc  

6month 3.81e  6.60a  1221.59bc  114.57cd  

1 year 7.84c  3.92d  1011.00f  104.86de  

Haro 

Sabu 

2month 3.12e  5.87abc  1312.69ab  129.09ab  

6month 3.09e  5.58bc  1328.07a  136.02a  

1 year 6.50cd  5.60bc  1042.45ef  113.47cd  

Farmer 

saved 

2month 5.65d  6.43a  1113.93de  111.63cde  

6month 9.53b  5.42c  1045.88ef  110.38de  

1 year 11.12a  4.52d  1014.31ef  101.91e  
  

        

LSD 

(0.05) 

 1.36  0.72  100.52  10.27  

CV (%) 
 

22.47  13.05  8.80  8.86  

Means followed by the same letter along columns in each seed quality parameter are not 

significantly different from each other at 5% probability level. LSD (5%) =least significant 

difference at 5 % level of significance 

 


