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Abstract —Mung bean is an important food legume witk
rich source of proteins, vitamins, and minerals whee protein
and micronutrient paucity are most omnipresent. Itplay key
role in various cropping systems and sustainable agulture
production due to ntrogen fixing ability and low water
requirement. However, its agricultural productivity is
drastically limiting in Ethiopia due to low genetic diversity
and even if there are some genotypes, they are riatproved
genotypes. This factor making the mundpean unknown to all
farmers of the country and its production is beinglimiting.
However some researchesave been done they are describt
morphological diversity of the crop which might not exactly
isolate superior genotypes for the farmersThis review article
aimed on general characteristics, farming systemgjenetic
improvement of mung bean and improvement required
Based up on this objective basically thipaper recommends if
mung bean genotypes would get genetic improvementy|
molecular markers for the development of disease resista
variety, high vyielding variety and environment adaping
variety so that farmers can satisfy from the produton.

Keywords — Mung Bean, Genetic
Characteristics, Vigna Radiata.
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I. INTRODUCTION

Agriculture is under increasing pressure to proc
greater quantities of food anfeed on limited lan
resources for the projected nine billion people tbe
planet by 2050[20] From the types adricultural crops,
legumes have been produced in East a for many
years. The crops referred to as grain legumeslsesi.e.,
beans, cowpeas, pigeon peas, mung beans, chicapd
lentils. These crops are grown in the Eastern Afragion
in varying hectareage, depending on preferences
adaptation to agro-ecological zonEsom theseCowpeas,
chick peas, pigeon peas and mung beans are gro
lower, drier and warmer areaSpecifically, this reviev
aimed to focus on generetaracteristic: farming systems,
genetic improvemenbf mung bean ancdmprovement
required based up on the findings of different s&hd\s a
result it is possible to fill the gap facing to ngubean by
doing research after this revidvas been shc the specific
gap regarding to the previous authors.

1.1. General About Mung Bean
1.1.1. Description

Mung bean is described as the binomial neVigna
radiata (L.) Wilczek [24] which belongs to th
angiosperm dicot crops with family Fabaci Mung bean
is an annual, 0.3 to 1.5 m tall, erect or sub epdant,
sometimes slightly timing at the tips. It is deerooted,

much branched with long petioles. The leaves
alternate, trifoliate, and dark or light green, tleaflets
ovate and varyrbm 5 to 12cm wide and 2 to cm long.
The inflorescence is an axillary raceme witpeduncle 2
to 13 cm long. The flower is yellow and the keetgbés
spirally coiled with a hortike appendage [4] Pods are 6
to 1cm long, slender, short and hairy. Seare globose,
weight 15 to 85 mg, mostly green but sometimesoygl
tawny brown, bhck or mottle and germination is epigeal
[6] It is very early maturing crop, Special featuredude
high yield; good nutritive value, the earliness aindught
resistant features, the reasonable cost of pramueid
the ability to stimulate striga vhout being parasitized
(28]
1.1.2. Digtribution

Mung bean Yigna radiata L.) widely grown in south
and southeast Asia. Over 80% of the mung bear
produced in South Asialhe short duration it needs
grow and its wide adaptability together with easier way
of its digestibility makes mung bean cultion to spread
all over the world [52]At present mung bean cultivatic
spreads widely because of its superior digesybilit
Africa, South America, Australia and in many As
countries, and has beedentified as high yielding pulse
crop [52] The widespread allocation mung bean in the
tropics and subtropics of Africa, North America ¢
Australia is relatively recent. Presently, it isethmost
important grain legume in Thailand and the Philigs it
ranks second in Sri Lanka ¢ third in India, Burma,
Bangladesh and Indonesidn India, mung bean is
cultivated either as summer or spring season amy|
seasonlt is also grown in winter in South Ind[41]It is a
minor crop in Australia, China, Iran, Kenya, Kor
Malaysia, the Middle East, Peru, Taiwan and Un
States. Apparentlyjt has beenintroduced in different
regions of Ethiopia like Shewa, Hararge, llubabc
Gamogofa Tigray and Gonda[24] In southern Ethiopia,
Farmers in some moisture stress areas (Gofa, Kspsith
Omo zone and Konta) have been producing mung le
supplement their protein needs and also effectivedg
scanty rainfall [4]
1.1.3. Genetic Diversity

Worldwide, a total of 43,027 mung bean accessioa:
available at core collections or Gene Bank at chffié
stations. To date, over 110 mung bean cultivar® leeer
released byorld vegetable centeAVRDC) in South and
Southeast Asia and around therld [1]A large collection
of mung bean germplasm encompassing 415 cultiy
(Vigna radiata var.radiata), 189 wild Vigna radiata var.
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sublobata) and 11 intermediate accessions from divi
geographic regions have been characterized usirg
bean SSRs[40jung bean has highest diversity in So
Asia, supporting the view of its domestication ime
Indian subcontinent and showing that Australia Bague
New Guinea is a center of diversity for wild mungheA
core collection of 106 accessions repnting most
genetically diverse of these germplasm has beem[45]

The ability of mung bean short growth duration &t
adaptation too many cropping systems and rotat
hence, diversifying cropping systerf#3] Morphological
characterization is as an important step in desoripand
classification of crop germplasm because a bree
program mainly depends upon theagnitude of geneti
variability. Germplasm is useful not only in selection
core collection bualso its utilization in breeding progra
Various numerical taxonomic techniques have t
successfully used to classify and measure the rpat
genetic diversity in germplasm, as in mubean. The
multivariate analysis and cluster analyses haven
utilized for the evaluation of germplasm when sind)
various traits [12]Variance of relatively highly heritab
guantitative traits provides an estimate of gendiiersity
[36] Investigating the extent of genetic diversity aablé
is important to miatain, evaluate and utilize germpla:
effectively [33]And also, exploitation of the gene pool
of paramount important in the development of F
yielding cultivars and resistant to various stres[33]
Genetic diversity/variability could be the locvariety and
improved varietyOne of the varieties nylon is common
Ethiopia, Kenya and TanzaniaMung bean is a
economically important short duration legume croy
Ethiopia, butthere is lack of information on extent
genetic diversity [13[he previous study done K[13]
shows as there were thirteen accessions of munyitee;
MB6148-05412, Mong whole, Black bean, Asha, 1-85-
11, MBBR-1, MB6173B33, Showa Robit, M-97-6,
Egypt, Gofa local, Kenya and NV26 whecollection was
from Melkasa Ayricultural Research Cent
1.2. Importance
1.2.1. Food and Fodder

Although mung bean can be for food and fodder
consumption is varying from place to placelt is
produced for both human consumption and as fo[26]
The crops are utilized irseveral ways, where see
sprouts and young pods are consumed as sourc
protein, amino acids, vitamins and minerals, anang
parts are used as fodder and green m{35]Mostly it
has a potential to make up the gap of protein age
since its seexlare rich in protein and amino acids, t
serve as a protein source for human consumplt has
been reported by different scholars as mung beataicts
nutrition value. Mung bean can provide signific
amounts of protein (240 g/kg), carbohydra630 g/kg)
and arange of micronutrients in dief[2] Mung bean
protein and carbohydrates are easily digested aalta
less flatulence than those derived from other lezg[17]
Parts of mung bean like pods and sprouts are e
vegetables and are a soeirof vitamins and minera[25]
However, its seedsontain24.3% protein and 0.67% fi
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[30]lt is reach in essenti@mino acids particularly lysir
and its magnitude 504 mg/g 38]which makes it a good
additional for most cereal based diets wt lack this
essential amino acid [8]

Additionally, dueto its palatable taste and nutritiot
quality, mung bearas been used as an i-rich whole
food source for baby food [JMlung bean seeds and soup
are also a rich source of alkaloids, coumarin
phytosterin that play an important role in promgtitihe
physiological metabolism of human beings
animals[41] Mung beanseeds are free from anti-
nutritional  factors such as trypsin inhibit
phytohemagglutins and tanrit0]

1.2. Production

Mung bean Vigna radiata L.) is an important legum
crop and considered the most economically impol
Vigna crop.lts Annual world production is estimated a
million metric tons harvested from about5 million
hectares [53]of which 90% is in South Asia, espelly in
Bangladesh, Burma, India, Indonesia, Pakis
Philippines, Sri Lanka and Thailar[42] However, [53]
reported thathe world annual production area of mt
bean is about 5.5 million hectare with a rate iaseeol
2.5% per annum [50]

Mung bean cuivation is gaining popularity day by d:
among the farmers and Ethiopia’s mung bean expss
grown slightly to 1363 tons in 2002 from 822 tome
2001[31] Though its production in Ethiopia is ve
negligible when it izompared to other pulse crojsmall
holder farmers in drier marginanvironments grow mung
bean and it has beean important grain legume f
resource poor farmers in these at

[I. FARMING CHARACTERISTIC

1.2. Cropping Systems

The most important characteristic of mung bean ¢sc
its short life cycle andability of biological nitroger
fixation in root nodules by a symbiotic relationshiith a
specific bacterium that fulfill the crop needs fatrogen
[27;29] Due to this it is a useful crop in drier areas had
a good potential focrop rotation and relay cropping wi
cereals using residuatoisture in the soil. July to Augu
is the main growing season and harvesting is dor
October. So that it is grown mostly in rotation w
cereals.

It was observed thahung bean is mainly own as a
mixed, inter and relay crof82] and therefore, is widely
grown to improve nitrogen statof soil or to break the
disease pest cycledlung beanintercropped in cereals,
sugarcane, sunflower or jut€he yield of rice following ¢
mung beanntercrop can increase by up to 8% through
nitrogen fixed by mung bean in the soil and dusetiucec
pest and disease pressuts.seed yield decreases whe
is intercropped, but the total productivity of tegstem
and land wuse efficiency markedlyincreases by
intercropping.The intercropping of maize with mung be
increased the total system productivity. It proved to be
more productive and efficient system in utilizingnd
compared to sole cropping [B9
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1.3. Fertilizer Requirement

Mung bean can be grown as manure, hay, cover
and forage. So that litas the ability to restore soil fertili
through symbiotic nitrogen fixation2§] Meanwhile, its
remarkable quality of fixing atmospheric nitrogemiehes
soils [45] and its low sbiwater and fertility requiremen
increases cropping systems productivity and resié
[24]0n an average, it fixes atmospleenitrogen about 30
kg/ha annually [44]
1.4. Environmental Adaptability

Mung bean is important grain legume in s-arid
ecologies. Generally mung be&n mostly grown unde
dry land farming systems where erratic rains o#gpose
the crop to moisture stress[Bhvironmental variance h¢
its own contribution on the performance of thetsrdn
addition to genotypic variance [1B}eeders usually und
take a series of genotypes evaluation across totafnc
over years before a new genotype is released t
produced by growers. It may complicate the proaaf
selection and recommendation of superior genotype
target environments [lBg¢cause enotype versus
environmental nteraction is a common phenomer[54;
9] Breeding programs deliver gerplasn that fit their
wide range of environmental conditi¢8k
2.3.1. SAlinity

Salinity stress is a serious problem in arid andi-arid
tropics plains in irrigated areas. It is recognizesdmajo
constraint in the production of this crop where
mMNaCI can cause yield lossgeeater than or equ70%
[21] Availability of adequateoil moisture for crop growt
depends on rainfall, water holding capacity andtldey
soil in rain fed areas. Earlier reports showed gah
reduction in seed germination, plant height, steoat roof
length, dry matter, biomass, root, stem and leafjhts
with progressive increase in salinity stressmung bean
plants [34]The report of [41] alssaysthat reduced vyield
in mung beanunder salt stress may be due to redt
efficiency per day of plant to fill the developirapeds
which maylead to reduced number of seeds pod or
plant and dry matter yield of individual seg[37]also
reported that NaCl stress caused a drastic effa the
roots as compared to shoots, accompanying redsciit
length, number of root hairs and branchehile the roots
became stout, brittle and brown in ca
2.3.2. Temperature Requirement

Mung bean Yigna radiata L.) is a warm season annt
grain legume anche optimum temperature range for gc
production is 27-30°C [22Zhe optimum temperatul
range for growth is between 27 and 3°C means that the
crop is usually grown during summer. Seed cz planted
when the minimum temperature is abd5°C[15]
2.3.3. Rain Fall Requirement

Mung bean is a warm season crop requirin—120
days of frostfree conditions from planting to maturi
(depending on the variety).Adequate rainfall isuiesg
from flowering to late pod fill for purposes of emsg
good yield. Late plantings which rdsin flowering during
the high temperature tow moisture periods will reduc
yield. High humidity and excess rainfall late iretbeasol
can result in disease problems and harvestingdabse tc
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delayed maturity [15Mung bean is usually grown at Ic
to medium elevations in the tropics as a rain fexpcit
ranks second to dught resistance aftsoybean [19]
3.3.4. Soil Requirements

Mung beans do best on fertile, sandy loam soil$
good internal drainagand a pH in the range of3 and
7.2. Mung beans require slightly acid soil for besivgh.
If they are grown in rotation, lime to attain pHtbE mos!
acid sensitive crop. Root growth can be restricter
heavy clays. Mung beans do not tolerate salines soill
can show severe iron chisis symptoms and certe
micronutrient deficiencies on more alkalisoils[15]

[ll. G ENETIC IMPROVEMENT

Mung bean is diploid in nature with 2n=2x=22 andd
small genome sizes estimated to be 0.60 pg/1C &9
which is similar to tbse of the other Vigr species [35]
Genetic improvement fomung bearis the strategy used
to developsuperior lines whichre early and uniformly
maturing, disease resistamolerant to environme, pest
and insect resistaand high yielding

Molecular markers offer particulipotential in enabling
breeders to target desirable physiological ti especially
those that are time consuming to measure or are
subject to large genotypeersusenvironment interaction.
Molecular markers provide potentially useful tool for
improving the rates of gain from plant breedingd ame
likely to have a major impact on the genetic impment
of a wide range of specieg{]The molecular markers
allow rapid identification of plant genotypes (higs,
clones, somaclonal variants, and -cultivars) with t
efficiency and low labor cog55] The use of molecular
markers for resistance genes is particularly powex$ it
removes lte delays in breeding progr associated with
the phenotypic analysis [S6Breeding techniques like
wide hybridization, mutation and other novel tecjugs
can also help in creating genetic variation fortipatar
traits [20]

There is huge demand for mung bean in the intamat
market particularly in soutbast Asia.The mung bean
germplasm is available as wild, cultivated and wye
populations, but very little is known about popidat
structure, diversity, gene flow, and introgressiin
Ethiopia [41]Even inmung beanproducing areas, its
farming is based on local cultivarhat are low yielder,
late maturing and susceptible disease. These varieties
are challenged byurrent climate change. However, 1
improved varieties are no yet exposed to farmer
moisture stress areas particularly in south Omabijolpta
[51] Possible strategies are important in the improveir
of mung bean in order to achieve genotypes for
tolerance [41]disease resiste and high yielding.

3.1. Resistant

Resistivity is a potentidby which plants can with stat
to types of diseases and produce high vyield.
resistivity is due to the expression of responsiblprotein
which protect disease from the pli Genes for 8 traits
encompassing 1 insect pest, 2 diseasd 5 seed related
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charaters were mapped with moleculmarkers in mung
bean[35]
3.1.1. Virus Resistance

Developing mung beangenotypes with improve
determinate growth habiand synchronous maturity
essential. Moreover, majority of these cultivarse
susceptible to mung begrllow mosaic virus (MYMV)
disease which is a major cause of failuremung bean

cultivation in many growing counés The disease is

characterized by yellow mosaicon leaves of infegtiaats
that results in considerable yield less[46;30] reported
that yield loss dueotyellow mosaic virL disease in mung
bean was about 76 to 100% where whiteiBemisia
tabaci) is a responsible vector transmittiimung bean
yellow mosaic virus.

A marker generated fromRandomly Amplified
Polymorphic DNA (RAPD)primer OPAJ20 was found
bed irstantly linked with the resistance gene. Inter $&
sequence repeat (ISSR) and SCAR markers linkete
resistance in blackgram [7;48hs exerted a potential
locating the gene in mung bean. [@5jgested themung
bean probe Mng247 associateih soybean mosaic virt
resistance[23] might be usefirl identifying mung bean
yellow mosaic virus resistance gene.

3.1.2. Fungus Resistance

Powdery mildew is a fungusccurs widely in pea, mur
bean and wurdbean and it sessty affects the
photosynthetic activity of the planttn mung bean two
independent dominant genes, ‘Pml’'and ‘Pm2’ | been
identified for conferringresistance to powde mildew.
The genetic studies ompowdery mildew helpe in
developing stable resistant cultivaramung beai[11]
3.1.3. Insect Resistance

An effective and environmenfriendly managemer
option against insect pest in different legume sropuld
be achieved by improving the genetic resistancehe
host plant [48] Nevertheless, most of the breed
programs pursued previousfpcus more on improvin
seed yield and qu#y} than improving resistance agail
storage insect pests. This is despite the impoetafiche
latter beyond the direct losses to the farmer althme
product value chain to the consumer, both rural
urban[18]

The genetic control of resistance to insect pesty
range from monogenic and oligogenic for insecte C.
chinenss and C. maculatusn mung bean [48]
Incorporation of different resistance genes inte same
cultivar (.e, gene pyramiding) to control t different
biotypes is possible as has been demonstrated tin
breeding of mung bean for multiple resistancesfterént
biotypes of bruchids [10]

CONCLUSION

Generally it has been reported thaimung bean is one

important legume crop that has davirole in economi
value, nutrition value and as it adds nitrogenilfeer to
soil through bacterial symbiosis. It also has laggeetic
diversity whether it is wild or cultivated whichsi
production is high in different countries like A
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Regardng to Ethiopian country, although mung beal
not indigenous to Ethiopiats cultivation exists at some
low land regions. However, mung bean genotypesdes
using to farm inEthiopia is very few and stithere were
no improved cultivar which can tolerate to diffetr
geographical location, resistant to diseases asdcis,
produce high yield andutrition quality. There were mar
studies which deal with genetic variation and yieldd
yield related traitsof mung bean which based up
morphological determination between mung b
genotypes. But most importantly, genetic improvetradt
the exiting genotype samolecular DNA leve using
biotechnological approaches can easily identifigsesior
genotype whih can adapt to different geographi
location, resistant to diseases and insects, peodhigh
yield. Based up on the existing gap the writer g
review article tried to recommend as the follow

RECOMMENDATION

It is expected if researchers a different from
concerning bodiesvould improvemung bean genotypes
found in Ethiopia since the crop has multidimenalc
importance for the farmers
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