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ABSTRACT

Common bean (Phaseolus vulgaris L.) is the most important food, export and cash
crop and it is also the source of pgen for the majority of peoplén Ethiopia.
Screening and selecting the most promising haricot bean varieties which are high
yielding and adaptable for ra#fed and/or irrigation condition is crucial in
minimizing the risk of maize mono cropping that is widely practiced in Bako Tibe an
its neighboring districts. Tahis end, twenty common beanhé8eolus vulgaris L)
varieties were evaluated under irrigated condition at Bako to assess the genetic
variability and grain yield performanceunder this condition. The Design was
Randomized Coptete Block Design (RCBD) with three replicasohe mean,
minimum, maximum, range, deviation from the mean and standard error of mean
were showed a wider ranges of variation between the tested common bean varieties
for most of quantitative trait$he analysis of variancalso indicated that the mean
square due to varieties were highly significan€QR5) for all quantitative traits
recorded in the present study. This indicated the possibility to produce heterotic
progeny upon crossing of genetiyatliverse varieties. Correlain analysis indicated

that mostyield and vyield related traiteexhibitedpositive association Fore example

yield per plantwas positively correlated witharvest index(r=0.91)biomass vyiel(t

» 0.802), the number of seedemppod(r=0.549), grain yield peplot (r=0.435, and

grain yield per plant (r=0.338).The grain yield exhibited significant positive
correlation with 100 seed weight indicating relative utility of this trait for
selection.100 seed weight exerted maximumsitive direct effect and exhibited
significant positive correlation with yield indicating a true relationship among the
traits. The estimation of phenotypic coefficient of variation, genotypic coefficient of
variation, broad sense heritability and gemetadvance were high for the 13
guantitative traits of the tested common bean genotyipes.indicated that selection

of these traits is likely to accumulate more additive genes leading to further
improvement of their performance and these traits may & as selection criterian
common bean breeding prografhe overall performance of the test varieties was
very good in that particular area except Awasa Dume under irrigated growing
condition. Therefore, it is advisable to promote haricot bean as agaitsle crop in

the study areas to improve production level, increase source of cash for farmers and
foreign currency for the country as export cr§ome genotypes like Ramada, Nassir,
Omoe95 and Seefll9 can be recommended for prodoet under irrigated
conditions.However, caution should be taken in the use of these results as the study
was conducted only in one location and for one season. In order to validate the
findings, the study should be conducted for a number of years and in many locations

Key words: Correlation coefficient, cluster analysis, Genetic advance, Genetic
variability, haricot bea and Heritability.
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1. INTRODUCTION

Common bearfPhaseolus vulgarig. 2n= 2x= 22 originated in Latin America and has

two primarycenters of origin in the Mesoamerican and Andean regions that are easily
distingushed by molecular meanBléir et al,, 2010). All species of the genus are diploid

and most have 22 chromosomes (2n=22, x=11). The genome of common bean is one of
the smallesin the legume family at 625 Mbp per haploid genome

Common bean Rhaseolus vulgarisL.) is the third most important food legumes
worldwide next to soybean and peanut (Singh, 198@)ong the pulses (i.e. annual
leguminous food crops that are harvested for dry seeds), the common bean is the most
important crop. The genuBhaseolusis of American origin and comprises over 30
species (Debouck, 1991). Five of them, namlyacutifoliols A. Gray (tepary beanp.
coccineus(runner or scarlet beanp. lunatus(lima, butter or madagascar beaf),
polyanthusGreenman (yedong bean) and. vulgaris (common bean, haricot bean,
navy, French or snap bean) were domesticated (Debouck, 188)1g these species,

the common bean is the most widely distributed and has the broadest range of genetic
resources. It is mostly used as food crop throughout the world, especially in Latin
America and Africa (Singh, 1999).

Crop genetic resources are theoduct of the interaction between human and natural

selection of plants, yielding a set of domesticated crops and varieties used in agricultural
production(Win, 2011). Crop genetic resources are embedded in seeds and they are an
important determinant of the characteristics and attributes of the crop species, together

with environmental and human management factors.

Evaluation of crop genetic resources igrarequisite for which the future breeding work

is based. The value of germplasm relies not only on the number of accessions it
possesses, but also upon the genetic variability present in those accessions éoniagron
and yield components (WirR01])). Heitability act as predictive tool in expressing the

reliability of phenotypic traits and thus high heritability could assist in effective selection



of particular characters and devise future breeding programme of common bean.
Generally, conserving, charadi®@ng genetic resources and developing novel breading
methods or tools are important for improving efficiency of the crop improveAsfaw

et al, 2009.

Each race has its own characteristics, ecological adaptation, and agronomic traits (Beebe
et al, 2000). Most beans are herbaceous annuals, although, under tropical conditions,
some beans (such as large limas) may behave as short lived perennials. They may be of
determinate or indeterminate growth habit, with pinnately compound trifoliolate leaves.
Growth and development of common bean is divided into vegetative and reproductive
stages.The common bean flower has an elongated twisted keel containing the style and
ten stamens. Cross pollination is possible if the stigma contacts a pollen coated lee whe
it is extended. Otherwise the stigma will be self pollinated when it retracts and contacts

its own pollen at the opening of the keel.

Self-pollination is thus the norm in the common bean, and it probably occurs
automatically at or before the flower ayein the morningFor the grower, there is no
yield or other economic advantage of crosspollination. For the bean breeder, cross

pollination is actually a hazard to maintaining the purity of a cultivar.

Common beanRhaseolus Vulagrit.), locally known as fBoleqe,, and also termed as
dry bean, haricot bean, kidney bean and field bean is a very important legume crop grown
worldwide. Common bean form an important food and cash crop in Africa, particularly in
the eastern, southern and Great lakesontinent (Fikreet al, 2013. In Ethiopia, it was

most likely introduced by the Portuguese in the 16th century (Imru, 1985). Ethiopia is the
third producer of bean in eastern African countries next to Kenya and UgamAlg, (

1996.

Common bears the most important food, export and cash crop and also the source of
protein for the majority of peoples in Ethiopkafris and Kaganz2008. It is the second
most important grain legume cultivated as cash crop in Ethiopia (CSA, 2011) and is



widely produced in the rift valley area of the countifpr instance, the major common

bean producing areas of Ethiopia are the central, eastern and southern parts of the country
in general and Oromia (169,600 tons) and Southern Nations, Nationalities and $eople,
Region (SNNPR) (106,700 tons) makes up 81.08% of the total national production of

common bean in particular (CSA 2011).

It is one of the fast expanding legume crops that provide an essential part of the daily diet
and foreign earnings for Ethiopians ainholder farmers particularly inhabiting the rift
valley regions (Girma, 2009). It is an excellent source of protein, fiber, complex
carbohydrates, vitamins and minerals and thus reduces malnutrition and improves human
health, especially for the poor wiwannot afford livestock produc{®hilip, 2013).The
demand in both the domestic and export markets of beans provides a source of cash for

smallholder producers (interim report by Sackatchewan and Hawasa Universjt, 2014

Beside supplementation of proteand vitamins beans are also rich in essential
micronutrients that are found only in low amounts in cereals or root crops (B¥ahg
2003). The average composition of micronutrients in common bean per 100g edible
portion isbeing protein 21.4g, carbgptirate 49.7¢, fat 1.6g, dietary fibre 22.@mergy
1218kj, minerals 679.5mg and vitamins 3.64r@m the other hand the essential amino
acids composition per 100g edible portion being lysine 1540mg, methionine 240mg,
phynylanine 1130mg, threonine 860migyptophan 210mg, valine 990mg, leucine 1640
mg and isoleucine 890mgi{assi, 2010.

A symbiotic relationship between a bacterium callRkizobiumand common beans
provide nitrogen to the soil where they are grolegumes the group of plants to which
beans belong, fix atmospheric nitrogen in the soil in associationRhitobiumbacteria
(Kay, 1979).The fixation of atmospheric nitrogen improves the soil nitrogen level
benefiting the crop that are grown thereaftbereby reducing production costBhe
fixed nitrogen is an important source of nitrogen nitrate for plant growth and
development The common bean residues left on the field improve the soil structure
(Barrett, 1990).



Nodulationand N2 fixation depend on the genotype of the host ptarpbiumstrain,

and their interaction with soiand environmental conditions (Kilassi, 201Q@Jnder
optimized environmental conditions, genetically superior genotypes of common bean that
are noduhted with efficientrhizobiumstrain are able to fix enough N2 tapport grain

yield. Nitrogen derived from biological fixation is 5070 % more efficient than applied

N because only 3050 % of the latter is rewered by plants (Bliss, 1983

The mapr producing countries for national consumption are Brazil and Mexico while the
United States, Canada, Argentina and China are all exporting countries. The crop is also
important in a number of developing countries of Easterno&i@buthern AfricaKilasi,

2010. In these regions beans are grown for both subsistence agriculture and for regional

markets where they play an important role in food security and income generations.

Total world production cannot be calculated with certainty due to confugibnother
legumes in some of the data, but is between 1land12millioratensroducecnnually
worldwide, of which 8 million tones are from Latin America and Afr{€4ilip, 2013.

Latin America is the region of greatest production of common beans,segfire
about50% of world volume, followed by Africa with 25%. Brazil, Mexico and the United
States of America are the three largest producers in the western hemisphere. In Africa,
most bean production is found in the eastern and southern highlands,irextench
Ethiopia to South Africa, with Kenya being the largest producer in the region. In West
Africa, bean production is localized in specific environments, with Cameroon being the

principal producer.

Ferris and Kaganzi (2008) have shown that an aeeragtional production is
approximately 150 thousand tons per annum. The level of production in 2005 was
approximately 175 thousand tones with a domestic market value of USD 30 million in
Ethiopia. Although haricot bean is largely growimgEthiopia, thenational average
yield of haricot beans is low ranging fronb@o 0.8 ton per ha whids far below from

the corresponding vyield recorded research sites (2,53 tones hd) using improved



varieties (EPPA, 2004)The yearly average production of commizeans in Ethiopia has
increased steadily up to 11.67 gt/ha (CSA, 2011 2011/12, total &ricot bean
production in the country was about 3,878,023.01 quintals (1.77% of the grain
production) on approximately 331,708.15 hectares of lartdch constitties 2.74% of

the total number of farms in Ethiopia of the grain crop area (CSA, 2014y smalt

scale farmers without irrigation and with little use of agrochemiddls is very low as

compared to the world average ofdat and that of the developeamd 8.0 t/ha.

In 2013/14, total Haricot bean production in the country was about 4,574,116.13 quintals
(1.82% of the grain production) on approximately 326,465.88 hectares of2&394 of

the grain crop area) (Danietal., 2014) Early maturity ananoderate degree of drought
tolerance led the crop,s vital role in farmers, strategies for risk aversion in drouglet pron
lowland areas of the country (Abebeal., 2013) The low national mean yield observed

for haricot bean could be attributed to variaenstraints related to low adoption of
improved agricultural technologies, drought, and lack of improved varieties, poor cultural
practices, disease, and environmental degradation (Legese2006).

Irrigation development in Ethiopia is in its infanstage and not contributing its share to
the growth of the agriculture sector accordingly. But the country has the potential for its
developmenboth in terms of vast suitable land and availability of fresh water resources
suitable for irrigationpurpose However, currently limited land is being cultivated under
irrigated agriculture andherefore, crop production is predominantly based onfemin

agriculture.

Irrigated agriculture isbeing practiced under smallholders, medium and large scale
farming. The smalscale irrigationschemes are understood to include traditional and
modern communal schemes up to 200(K&MD, 2011. However, ftraditional, spate
irrigation and even some modern irrigation schemaes also being managed by
smallholders as part afmallscale irrigation schemes, whereas #nea is quite larger
than indicated above. This has been confirmed by some studies carried IS\Mby

(2011)which showed that some schemes have the capacity of over 2000 ha that are being



managedy smallholders. Traditionally, farmers have built snsalale schemes on their
own initiative, but sometimes with some technical and material support from the

government and other developmeuntors.

According to a study conducted by OESO (20@bBgre is 17 million hectares of land
suitablefor surface irrigation in the @mia region that can benefit about 6.8 million
household heads. OESO (2000) have also shown that the amount of water potential to be
utilized for the purpose of irrigation in Oromia idiggted to be 58 billion cubic meter

of mean annual run off generated in the region and 2.1 billion cubic meter of

underground water.

Bako Tibe district is one of the areas in the region that possess high irrigation potential
and small scale irrigation ibeing practiced. However, there was no adequate study
which analysed the grain performance (Rygelding and higkquality) of improved
haricot bean varieties under smadlale irrigation andystematic attempts have not been
made on the collection of iafmation on genotypes with reference to quantitative traits

under irrigated conditiom the study area

In the study aredhe productivity of haricot bean is below the national average at farmer
level (discussion with farmers and profile from Bake Tibe woreda Agricultural bureau).

In essence of things, the generation and transfer of technologies and improved varieties is
notan end in itself. Therefore, increasing productivity and production of haricot bean will
be realized if and only if the farmers adopt the technologies including improved varieties
that are developed by reseandnter for raifed andor irrigated agricultiral conditions.

The area suitable for haricot bean production in the study area under irrigation is around
484.04 hetare. Hbwever, the area sown is only 283.41 ha for only maize, sugarcane and
different vegetablecrops.Haricot bean production using irrigation is not common in the
study area (secondary data from Bako Tibe Agriculturedowy. Its adaptation to the area
where it is cultivated is optimal to marginal, which depends on the environmental

conditionsin eachpeasant association



In the study area, haricot beanpoduced by smakcale farmer®nly under rain fed
condition. Smaltscale farmers refer to two groups of farmers: 1) those who produce
haricot bean only for their subsistence and, 2) those who deltiveans for their
subsistence but who may also produce an excess for the market. Both groups of farmers
are common in Bakdistrict It is a well established agricultural component or product in

the stidy area and it is among theost important food legues such as soya bean, field

pea, chicken pea, lentiles and haricot bean (secondary data from the woreda agricultural

bureau).

The wide rangef growth habits of haricot bean amathg differentvarieties has enabled

the crop to fit many growing situatisrfKristinet al, 1997). Early maturity and moderate
degree of drought tolerance led the crop,s vital role in farmers, strategies for risk
aversion in drought prone lowland areas of the courtbglbeetal., 2013. More

than 80% of the farm land in Bako Tibe district was allotted for maize production every
year (secondary data from the Woreda agricultural bureau). Common bean is one of the
potential crops used for matkkegume intercropping and rotation crdpr maiz
continuous croppingScreening and selecting the most promising common bean varieties
which are high yielding and adaptable to rainfed and/or irrigation condition is crucial in
minimize the risk of maize mono cropping that is widely practiced in Bake dital the
neighboring districts.

Horizontal increase (expansion of new farm lands) to increase crop production is over
exploited to the limit and thusnereasing the productivitper unit areeof the shortly
maturing and widely adapted puls®ps subh as common begmresents an opportunity in
reversing poverty and food insecuriparticularly in the rift valley regions where the
rainfall duration is very shortCommon bean productioalso depends on applied ;2N
fertilizer. Relatively high rates of N fertilizer are applied regardless of the cultivars and
other factors such as residual soil N. The majority of Ethiopian farmers, however, are
unable to afford the high mineral fertilizer c¢8cquaah, 2012)



To mitigate this,Biological N2 fixation, a key source of N for poor farmers, constitutes a
potential solution and may play a key role in sustainable bean production-8akaban
Africa (Philip, 2013. Besides, the crop can fix fregmospheric nitrogem to usable
nitrates form insoils and thus improve soil fertility and save fertilizer costs in subsequent
crops Apart from aforementioned advantages, inclusion of this crop in to the farming
system helps to improve soil fertility through symbiotic nitrog&ation. Commonbeans

are also used for different cropping systems.

It is compatible for intercropping with maize and sorghum and for alley cropping with
perennial leguminous shrubs which can also improve soil fertility. This system can
produce an addiinal biomass, which can be used for fodder or for mulching or for green
manuring without any significant grain yield reduction of haricot be@osimon bean is

also the most preferred pulse crops for intercropping, crop rotation or egeiringto
restore soil structures and fertility, and increase land equivalent ration (kigtion can
therefore be used as an alternative N source, particularly under low input production
system for resource limited small scale common bean prodiical® serves as a break
crop in Maizebased andther cropsbased farming systems to reduce decline in soil

fertility .

Yield is the principalparameterin the improvement of ay crop. Like other legumes,
seed yield in common bean is a quantitative charautdrinfluenced by a number of
yield contributing traits. Improvedommon bearproduction involves use of different
agronomic practices such as improved variety, seed rate, spacing, fertilizerigeteon
practicesand pesticide applicatigrat the reommended rate.

Nonetheless, sizeable improvement in production and productivity depends on the extent
to which a household has applied the recommended package practices. The selection or
evaluation of desirable genotypes should therefore also be basgdld as well as on
other yield components. Number of pods per plant, number of seeds per pod, and mean
seed weightare the three major yield related traifdienhuis and Singh, 1986).

Improving the yielding potential and related desirable trait is the main objective of



common bean breeding program. The efficiency of breeding program increases by careful
choice of parents capable of producidgeterotic progery with desirable trait
combinations (Angelaet al, 2002 Cristina et al, 2002). Information on mutual
association between grain yield and yield components is necessary for efficient utilization

of the genetic stock in crop improvement program of ang.cro

Yield is the principal factor for determining improvement of a crop. Like other legumes,
seed yield in common bearPl{aseolus vulgarid..) is a quantitative character and
influenced by a number of yield contributing traits. Improved haricot bean gfodu
involves use of different agronomic practices such as improved variety, seed rate,
spacing, fertilizer rate, and pesticide application at the recommended rate. Nonetheless,
sizeable improvement in production and productivity depends on the extetidio a
household has applied the recommended package practices. To increased use of improved
seeds varieties and to achieve sustainable agricultural development in the country, the
Ethiopian government has identified improving the efficiency of the sgstém is one

of the most effective means of meeting the Millennium Development Goals (¥bahs
2008).Therefore, it is needed to identify the genetic variation and grain yield potential of
the existing improved haricot bean varieties under both rdiare irrigated condition in

Ethiopia.

The selection or evaluation of desirable genotypes should therefore also be based on yield
as well as on other yield componebtsth in rainfed and irrigated conditiodNumber of

pods per plant, number of seeds ped, and mean seed weiglre the three major yield
related traitgNienhuis and Singh, 1986)Improving the yielding potential and related
desirable trait is the main objective afmomon bearbreeding program. The efficiency of
breeding program increasby careful choice oparentscapable of producingeterotic
progeny with desirable trait commations (Angelaet al, 2002); Cristina et al,(2002).
Information on mutual association between grain yield and yield components is necessary

for efficient utlization of the genetic stock in crop improvement program of any crop.



Generally, to achieve significant progress in breedirugams, it is essential to know
the relationship between grain yield and its components both under rain fed and irrigation
condition Win, 2011). Therefore, thenainaim of this study wato evaluateand identify

the best performingommon beararietiesunderirrigated condition in the study area

1.1 Objectives

1.1.1General objective

The generalobjectiveof the present study was to assess the genetic variation and grain
yield performance of improved common bean varieties under irrigated condition around
Bako area.

1.1.2Specific objectives

...To assess the genetic variabiligmong the released commoean varieties under
irrigated condition and identify promising varieties for further dieg and production

activities,

..To estimate the genetic parameters, genotypic and phenotypic coefficient of variations,
heritability and geneticdvance forquantitative traits;

...To determine thassociatiorbetween grain yield and yield related components
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2. Literature Review

2.1 The common bean crop, origin, evolution and distribution

Common bear(Phaseolus vulgarid..) belongs to order Rosales, famileguminosae
subfamilyPapilionideag tribe PhaseolinagCIAT, 1986). Common bean was originated

in Tropical America (Mexico, Guatemakand Peru), but there are also evidences for its
multiple domestication within Centrémerica (Kay, 197). The crop is now widely
distributed throughout the world and consequently, it is grown in all continents except
Antarctica (Singh, 1999 It is well adapted to areas that receive an annual average
rainfall ranging from 5001500 mmwith optimum temperature range of 1§22 °C, and

a frost free period of 105 to 120 days. Moreover, it performs best on deep, friable and
well aeatedsoil types with optimum pH range of 6.0 to 6.8 (Kay, 19T®)Ethiopia the
major common bearproducing egions are Central, Eastern, and Southern parts of the
country and in central Ethiopia; farmers grow early maturing white pea bean crop for
export as their cash crop (CSA, 2005).

The current organization of genetic diversity in the cultivated genegb@oimmon bean

is the result of evolution under both natural conditions (i.e., prior to domestication) and
cultivation. Before domestication, wilthaseolus vulgaribadalready diverged into two
major gene pools, each with its characteristaosd geographal distribution, in
Mesoamerica and the Andes. In addition to these two major gene pools, recently
discovered wild bean populations constitute a third, distinct germplasm segment of

particular significance for the evolutionary history of common K{&aepts 1998).

These two wild gene pools can be distinguished at the morphological (Gepts an
Dubouck, 1995 and molecular levelRaschianiet al, 2009. They also separated by
incomplete reproductive isolation, which lead to F1 lethality in some, but not@dkes
(Koinange and Gepts, 199@ he existence of this reproductive isolation and the level of
divergence at the molecular level suggest that these two gene pools may actually
represent two subspecies. Over evolutionary time sdaseolusvulgaris could

eventually split into two geographibaisolated species (Gepts, 1998 owever, many
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crops have been marked by a progressive reduction in genetic di&sjtys, 1998),

and common bean is no exception.

2.1.1 Origin, domestication and distribution .

The genudPhaseolud.. includes numerous wild and cultivated species that originated in
the New World, the exact number is still unknown (Debouck, 19%89seolusvulgaris

L. is the most widely cultivated species owing to its high nutritional vdlbere are four

major gene pools; namely Mesoamerican, Andean, Northern Andean and Columbia. Two
major gene pools of common bean were first recognized in the wild form, Mesoamerican
and Andean (Gepts, 1998). Evidence of this distribution was based on hogipab

traits (Singh, 1989; Singlet al, 1991), phaseolinseed protein (Geptst al, 1986),
isozymes (Gepts, 1989), and molecular markers (Freyral, 1996 ;Tohmeet al,

1996). A third, genetically unique gene pool was later described indtieern Andes
(Debouck, 1999 Tohmeet al, 1996). The northern Andes gene pool is located in
Ecuador and northern Peru and is considered to be the nucleus of diversity, from where
wild beans dispersed both northward and southward (Brouggitah, 20@). A fourth

gene pool in Colombia might also exist, but it is still poorly understood (Debouck, 1999;
Tohmeet al, 1996). However, recent work done by Bitocehal., (2011) identifies the

origin of Phaseolusyulgarisas Mesoamerican.

The first domestation of Phaseolusvulgaris by humans is said to have started slightly
more than 4,000 years ago in Mesoamerica and South America (Kapplan and Lynch,
1999). The work of Kamet al,, (1995) suggested that, starting from the core area of the
western slopesf the Andes in northern Peru and Ecuador, the wild bean was dispersed
north (Colombia, Central America, and Mexico) and south (southern Peru, Bolivia, and
Argentina), which resulted in the Mesoamerican and Andean gene pools, respectively.
The common beathen spread to Europe and Africa (Geptsal, 1986, 1988).The
common bean was taken to Africa and other parts of the world by Spaniards and the
Portuguese (Ranket al, 2010)
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2.1.2Morphology and Botany

Common bean Rhaseolus vulgarid.), also referred to as dry bean, is an annual
leguminous plant that belongs to the genBéiaseolus with pinnately compound
trifoliate large leaves (Katunget al, 2009). It is cultivated on all continents except
Antarctica, under very diverse cultivati conditions (Chaco, 2005).

Common beansilargely a seHpollinated plant though crogmllination does occur if the
stigma is exposed to foreign pollen. Seeds are andospermic and vary greatly in size
and colour from the small black wild type teetlarge white, brown, red, black or mottled
seeds of cultivars, which arel8 mm long Acquaah, 201p

Common bean shows variation in growth habits from determinate bush to indeterminate,
extreme climbing types. The bushy type bean is the most predotmiype grown in
Africa (Buruchara, 2007).. Bush varieties form erect bushg6@®6m tall, while pole or
running varieties fornvinesv2 3 m long. All varieties bear alternate, green or purple
leaves,divided into three oval, smootdged leaflets, each, 85 cm long and ,3L1 cm

wide. The white, pink, or purple flowers are about 1 cm long, and give way to pads 8

cm long, 1 1.5 cm wide, greenyellow, black or purple in colp each containing,®6
beans. The beans are smooth, plump, lidneyshaped, up to 1.5 cm long, gmwidely

in color, and are dén mottled in two or more cal®(Acquaah, 2012)

The leavesare broad at thbladeand are attached to the stem by means of a-litalk
petiole The leaf may be simple (have onlyeoblade per petiole) or compound (usually
three blades per petiole). There may be $imopleleavesor onecompoundeaf attached

at a spot on the stem callednade The veins of each leaf blade are arrangedo a
complicated network. Where the stem aaaf join, there is a swollen area of thetiole
that is responsible for leaf movements. At night the bean leavesofpdther and down
toward the soil; at dawn the leaves unfold and are lifted into théRamaet al, 2010).

Two special leaves mastill be attached to your bean plant. These aredttyedonsor

seed leaves. These leaves are very fleshy and are used by the plant $tastbrand
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other complex molecules in the seed for the later nourishment of the grplaimg On
your plant, thecotyledons may be withering due to loss of starch and may thaved
green to help produce more nutrients through photosynthesis. The cotyledohsveay
been completely used up and abscised (fallen off). The portion of the stem thelow

cotyledons is alled thehypocotyls (Buruchara, 2007)

The bearstemis quite long and thmternodedetween leaf attachmentsodes are quite
obvious. The lowest portion of the stem is below the cotyledons and is called the
hypocotyl The stem terminates at the tdptlee plant in theapicalbud Lateralbudsare
found in the axils of each leaf just above the node. This bean plant is a "bush" thatiety
has shorter stems than the wiijghe "pole" beans. The stem tips of pole beans greny
rapidly in a twistingmanner and "whip around" at several cycles per day. Whestehe
touches an object, changes in fr@duction of plant hormones cause the stenwist
tightly around and grow up the object. This twining habit is called circumnutatidns
common amongines like pole beans. How did we get bush beans from wildljezas?
They resulted from a plant with a chance mutation in a gene coding for ehptamine
involved with stem growth. They cannot produce enough gibberellic aciextensive
stem growtl{ Koning, 1994).

Koning (19949 therootsof the bean plant are mostly fibrous, although a single main root
(thetaproo) is larger than the others. The taproot forms many lteralrootsthat make

up the bulk ofthe mineral absorption area. Some plats are contractile; they shorten

to pull theplant around in the soil. In one case the roots can pull the plant 60 cm through
the soil in one year. While they operate very slowly, these roots prove that plant
locomotion is possible. Many plant speciessé contractile roots, but they usually serve

only to pull the stem deeper into the soil, not across the soil.

2.1.3Plant Development

The development of bean (determinate and indeterminate plant types) pass through two
main stages of vegetative (V), {@ 40 days) and reproductive (RA0(to 94 days) as

indicated inVegetative stages are determined by counting the number of fully expanded
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trifoliolate leaves on the main stem while the reproductive stages are described by pod
and seed characters. Thesfipod developing on the plant is described and followed to
full size. At the time of first bloom (R stage), secondary branching begins in the axis of
lower nodes which will produce secondary groups of blooms or pods. To determine the
growth state, the maistem is followed, which is readily discernible on both determinate
and indeterminate plants. A trifoliolate is counted when it is fully unfolded (Kandel,
2010).

2.2Importance of Common Beans in GlobalAgriculture.

Common bean is the worldfs mosportant grain legume for direct human consumption
(Broughtonet al, 2003), with 20.3 million tons of dry beans harvested from 27.9 million
ha worldwidein 2008 (FAO, 2011 The annual production value of common bean is
estimated to be over U.S $ 10 biligqRao, 2001). The leading bean producer and
consumer is Latin America, where beans are an important tradifmod, especially in
Brazil, Mexico, the Andean Zone, Central America, and the Caribbean. In Africa, beans
are grown mainly for subsistence, where @reatLakesregion has the highest per capita
consumption in the world. Beans are a major source of dietary protein in Kenya,
Tanzania Malawi, Uganda, and Zambia (CIAR014). It is also an excellent lovat
source of complex carbohydrates, fibrelate, potassium and B vitamins also serves

as a break crop in Maizesed and ricebased farming systems to reduce decline in soll
fertility (Canada, 2003).

2.2.1 Importance of common bean in eastern and southern Africa

It has been reported by Lunze (2001) that common bean is an important grain legume
grown on over 3.7 million of hectares every year in Eastern, Central and Southern Africa
(ECSA) where bean consumption per capita exceeds 50 kg a year and is perhaps the
highest in the world, reaching over 66 kg in densely populated western Kenya
(Wortmannet al, 1998). Common bean is mainly produced by the small scale farmers

that are resource poor.
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Apart from the high protein content, common bean is also a good souecergly and
provides folic acid, dietary fibore and complex carbohydraislip, 2013. Common

bean protein is high in lysine, which is relatively deficient in maize, cassava and rice,
making it a good complement to these staples in the diet. It is goniis green leaves,

green pods, and immature and/or dry seeds. Beans are appreciated throughout the Eastern
and Southern Africa because they have a long storage life, good nutritional properties and
can be easily stored and prepared for eating (Cengactura, and Ciat, 1999). The

cost of common bean is low as compared to meat products thus its high consumption in
Africa. Beyond promoting foqgchealth and nutritional securijtypeans provide a steady

and lucrative source of income for many runaluséolds, with the value of bean sales
exceethg US $ 500 million annuallyHAO, 2011).

The cost of inorganic fertilizer keeps on increasing and particular in the Eastern and
Southern Africa making the poor farmers unable to access these inputs whictkedey

to raise their productivity. Common bean is usually grown either in a pure stand, in
rotation with cereals or in crop mixtures usually with maize and the bean fixes nitrogen
which benefits the next crop. In this way, the poor resource farmer iscabieréase

their productivity. The yield of common bean in Eastern and Southern African ranges
from 0.60 to 0.80 ton ha though the potential yield of some improved varieties can go
up to 2.00 ton h& (Philip, 2013).

2.22 Common bean Production andts Economic Importance in Ethiopia

In Ethiopia, faba bean is the crop that has the highest absolute production, and the largest
area cultivated. Ethiopia is also the second largest producer of faba bean in the world
(after China). Common bean and chickpare also major legumes, with both a

production of more than 200,0@0etric tongrain. On the world market, Ethiopia ranks

6" in chickpea production, and t}1L4n production of common bean. Among African
countries, Ethiopia is the largest producer of ldtitkpea and common bean (ICRISAT,
2011) In total, the area cultivated with legumes is more than 1 million ha. Production per
ha is low and far below the potential production of e.g. 2.9 t/ha for chickpea and 4 t/ha
for commonbean and faba bean (IFPRQ1Q USAID, 2011).
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Grain legumes occupy about 13% of cultivated land in Ethiopia and their contribution to
agricultural value addition israund 10%. Pulses are the thil@rgest export crop of
Ethiopia after coffee and sesame, contributing USD 90 miltw export arnings in
2007/08 (IFPRI, 2010 Apart from the legumes presented in above topic, field pea and
grass pea ar also important grain legumegaba bean and common bean together

account for half of the total area under production of legumes

The importance oEommon bearas a source of income, nutrition and its role in food
security at a household level is very high (Simanal, 1998). There is a wide range of
common beaseed color classegown in Ethiopia including mottled, red, whitanand

black varieties (Aliet al., 2003). The most commercial varieties are pure red and pure
white colored beans and these are becoming the most commonly grown types with

increasing market demand (Ferris and Kaganzi, 2008).

To support both the growth in domestic and export bean markets, the Ethiopian Institute
of Agricultural Research (EIARand Regional Agricultural Research Institutes (RARI)
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ABSTRACT

Life insurancas a financial producthataimsto protectdependentagainst the risks gfremature
death or disabilityof the insuredgarty. Although life insurance has a lot of benefits financially,
socially, and economicallyavious pieces of evidencend literature show that the level of life
insurance businesand its demandh Ethiopia is very lowAs a resultthis thesispaper focused
on potential ways of increasing thie insurance demanbly investigaing thedeterminant®f the
demand for life insurance in Ebpia. Secifically, this studyaims to investigat¢he effect of
savings growth in per capita incoméotal populationgrowth, urbanization, political instability
and health expenditure to GOin demand for lifensurancein Ethiopiain boththeshort run and
long run by using a secondary source of datellected betweerl9% and 2019. The study
employed both descriptiv&@atisticsand the Autoregressive distributiveag model (ARDL)}o
compute thecharacteristics of institutional (political instability), social security (health
expenditure to GDR macreeconomic (savings and growth in per capita income and
demographiqtotal populationgrowth and urbanizatior) factorsand to identify their effect on
demandor life insurancerespectivelyThe finding of the studyevealedthat savings,growth in
per capitaincome total populationgrowth, urbanization andpolitical instability have a positive
and significanteffect on demantbr life insurance inEthiopiain the long run Whereas, health
expenditure to GDP haseenfound insignificanin thelong run In addition,all variablesdo not
affect life insurance demand ithe short runexcepttotal population growth and political
instability whichhas a positive effectherefore, theesearcherecommends that the government
and other stakeholdeshouldimplemendifferent policy measures to increase per capitiome,
savings, and urbanization to improve life insurance purchaseEthiopia. In addition,life
insuranceproviders should increase their effort to create more awareness and deegganding
life insurance to take advantage thie increase in urbanizatigrntotal population and current

political volatility of Ethiopia

KEY WORDS: Life insurance,Autoregressive distributiveag mode] political instability,

urbanization total populationgrowth
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