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Genetic Variability in the Mungbean, Vigna radiata (L.) Wilczek' 

John M. Yole and J. M. Poelilman 2 

ABSTRACT piOvidCs all iipoi'tant source of protein 1or titany peo.Three hundred and twenty-one strains of mungbeans pie for whoill aitinal protein is Uliavailabec, prolhibitel[Vigna radiata (L) WVilczek] originating from 18 Ameri- by c)st, O1 ]lOt Caters (ile to diietarl'y htlails.can, Asian, African, and Middle The ililllg-Eastern countries were lbeall is widely regardldto b niolll la ilelnt alld casilygrown at Columbia, M o. and evalht c idfor yield, days to digested a ll is a fa Ol 'd illse for chi hlc , i ll hls .first ripe pod, plant height, length of ,irst branch, pools perplant, niuiber seeds per pod, 1000 seed weight, virus re-sistance, mildew resistance, percent protein, percent ly-
or elderly pelsolls. I1 tie U.S. a sNIIltl miage of'llitlllgbcan is grown atld asirv, and percent mnehionine. laige qlalitiy of glail isA wide range in genetic ilmported for beli sprouts ivariability was identified ii 0 I(5i ltnIods.for each character examined. GeetcoPerformance (A the 32 (10%) highest-yielding strains is tgl hat

ili li iClic ofcompared with the performance of the total population of 
I li llti l has beel

illostly lilited to evlha ltiol321 strains. Relative to the total population, tfie high. til l seltu I ol iwhliill lotalslit tiiis. This h;ts ledyielding strains tended to be moderately early, to have 
to a widesprea I belief Ihal glletic variab ility i ItiI's spe(ics ismoderately large-size plants as measured ic(lai ely I iIrow. No)by height and where is ihere i vigorous llrhliltIinnl potgtillilength of ile first branch, to have atlarge numbr ulii

seeds per pod and moderately high seed weight, 
of Ii

and to tug troll),lstl(I oeli)I~ts; I S(litlitt (Olnliirablebe resistant to virus. Protein, lysine, and mnelhionite 
content varied widply among the 

wih that illig igo i the ttirct I grains. 'Iie Isi5high-yielding strains. step ill ally breeilig progra il is toNo single slrain excelled is the three yield components - Itit(llls a ,ailable. Piper aIidl1li 
sulvey the gelitit, 

pod numiber, seeds per pod, and 
t (ii) thlesu libt

seed u eight three nutritional onponents - or in theprotein, lysine, atld lie- 911 slralls ofthionine. lill ob(llls leplcseliiil 16 listill vtriety types o) tilte basis of, illtillily, I 'I t IIy., htight,
Additional index words: Green granm, Germ-Pulse, itntIplasm resoltiees, Yield comtponenmts, Protein, Lysine, Mfe-

set!e color. "Ilish urigtitletih fronliverse
soulrces hilt aitpal-It lee l ioo)lli-ger available. Matthionine.
 

Contrillilionl flo llt(fe Iehp;ttlninc 
 l of Agiolloilty, Univuicsity
",fUN(JIEAN (Vigna radiuta of Missouri, Coltiillbia, Mo. This is lImlisltihd :ts A\gi-Jltlur 

L--. widely growl, 
(L.) \Vilczek) is a ulural ,xperinicnt Stition .1,,ttitl Sits No,)-. 'i1hw refood griin legtille int the fiddl)e search w;ts Slipporledi ill 1l;lt Iy ;I gi ll ItEast, Pakistan, India, Sotliast Asia, Africa, Peru, and 

ftii t U. S. Ageicyoilirtesearas.Inrea of lc orI( theu~tngl~atlGtalialeforIluernAthsitntal lidlotmzinr.itni Il'moess(rR .\vgdlh.Assisiltitt tofoftAgit 5s,1I971lottit,,tiesIllcltivel),
oitier areas. In these areas of the worl the l illghail Univcrsity of Missouri, Coliunlui;i, Mo. 6520)1. 

4t61 



462 CROP SCIENCE, VOL. 

lock and Oswalt (5) have described three commercialvarieties developed at the Oklahoma Agricultural Ex-
lerimnent Station. Several reports (1, 2, 3, '1, 7, 8)

have been publishcd describing variability in Indian 
and Philippine varieties. 

In Ithis st[()' we assembled the nnltiigbea i germ-
pIlasnil lesOllrcs available, ill the U.S. and evaluated 

ithei for llalit at)l setd characteristics that night I)e
iisefil in a h eedin g pl ogra ni. The Oklahonta varie-
lies in(1 a Jiw of tile Indian varieties described in 
their leports are inclltded. 

MATERIALS AND METHODS 

'11hte hodhvil and tWeltV nc slails of tiimiiiglcbans were 
gliownii at Coltm ii, .\o. ill 1970. Tlie Silaljis wIere obtailnedfr it Ih, SJ.\, Rcg ito a I ltitil tI, Stat ion, pioe
mlt, (a.; Ihe Oklahmitta Agli(i illtal ,xpcrinicnt Station; and
olhtii stItIt'S. Tl'hv (Oillill of oligill and titit tmutr of strains 

utto tat t alt oillos: India, 1¢i2; .S., 57; Afghanisian, 35;hat, 23; I'akislatn. 13: 'Tlhailand, 7; 'ttil, 5: China, .1; (;taic-mala attld ilth 'hilipluincs , 3 tath; Ivoly Coast, 2; and Blrazil,
t1 ot1:, hall, Kowia, .\alagavsuar, Putci,anl 'Taiwali, I tach.

'1 v t pitt iotis of vtl tily 1%et'iplailted ill raiintdoiiized
Ilok disigti. jumli 8, 19701 ot the l)eparitmcut of Agronomy's
Itadfotdi I-'pettiultital Fat I at Coumbia, Mo. A plot consisted 
f t sitngle tow, 6 In ill Icig th, wilth 90-ml Sptacing betwiIaritt wil-l) 


Nontgifoiloo f p lg. S o Iiu 


Itos aid 16ith s uds id spacing within ihe riows. 
'lm l ing lls. iii cd'( %a sljls illo m itll se w ith aiilututia t t iaactuall (Idlla l (d i i co l lllie 
It i iio(o1inl Ielit-e sowing tltd itoilli s WlIe observed ojitlsi vali\ict . Aill litie, dditoiaimben (3-ahniin-2,5-di.
( tltttibeictit a(it), was tltlilittd at lilit of plantig at a ratet 3,37 kg/ha. 'lots sctc hai sed in Oclot icr after a killing

oisI tid wvlt' th shcled ill a tasjlhat plth ° tilrcsht-r, The iatittd I-alni i' totac at altifxiiimat'l)' 39 N latitude, one that 
i tsollt'ialily higli ihait tha t wilte mo(st i ilte siailts had 
itigilttltd. Itc(ipilatioli li lt teriod iltneI through October 
I olal d 0I8 4i wi i tlltitnd21 (tin ttt'tlil Thtim igite 

ilolii of, ,tAiigit andslitt'i'itht, tltvcivcly. Thei excessjeIptl(ipilaliti ini Ihese 2 monIttihs itsltcd in somllle ttctt sectis,
inthalt..0i gciiititationi, anl shallclitg. CItitical analyses were 
iioath' ill I!t'c Agritlitmal I'Ax[e tillicitl Statiot i.abotlatolies. 

RESUILTS 

'lhe tcsuills at l)reseied ill Fig. I as freqieltlcy dis-
trilultio)n ctives lr the( tOt] popldatii)n of1I321 strainsiof iilluglanl ii of lie32 (plti,) hiigh2est-yicliii. 
straits lot gr ii yield (kgdhi), in1iinler of dlays to first 
ripe pon, plant hitiglit (cm), length of lower lateral 
hr;illch ((ti), ittitlter of hods P11 ,ll), iioiibti 
seeds per poll, 10) seed wIeight (gilt), villis score (scale,
(I to, 1l)). iiiilcdew Score(0;), lysiii ( of 

(scale, 0) to 5), seec' iroteiiprotein), and iiic(iiosiiii s (ti5, pO-1 
tent). 'he data ;e die averages of t et) replica-
lions, excepltfr helnitli aialyses (pliolein, lysilic,
and |iietlhiolliic), wlcre src(Is Iil Ih two replicalionls
wele iiixcd antd Ihe bulked saillpl' was ;iaialyted. 

Groin Vields. (;iain yields wcte harvesecd fron 315
iituingbeall strails. 'lhe yiclds r.aiged froiii 8 to 2,718
kg/ha, wihI a tiieani of 777 kg,, li;i, Nine stliils yielded
in mxe('ss of 2,()0) kt/ ha, antI 99 greilci' Iha 0 
kg/ha. Six strains (fil not pioltie seed: tln(ee dill 
iot lIlower; omie flowc'eld too ]it' I ltoroti(e seeds;
andtI wo Ivere so severely ,dama:|ged by viruis disease that 
lie)' did not piltcd ce seed. (0 Ihft line st raills cx-

itCdimig 2,00110 kg-ha, seven noigintitedil oim Inia and 
tt eacl firom| (:hinla aith Ihe I.S. 

Dlays to lir.t Ripe Pod. lIxtlilding the strains that 
fidl iot flower, the iutngbeaii sliains ranged froii 57 
I,, I! 7 days flhol planting tittil date of the first ripe
,,oh with an1 overall incanit of 81 days. The 32 (10%,) 

t 
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highest-yielding strains ranged from 67 to 98 (lays tofirst ripe pod with all average of 77 days. None of the 
extremely early or extremely late strains were incld
ed in tile high-yielding group. The extremely early
strains did not produce a plant with sufficient size 
to set a large yield. The late strains did not have time 
to set a large yield or pods set did not mature before 
frost. As an overall average it required 22 days foe' tile 
pols to mature after flowering. 

Ileight of Plants. Height of the 521 strains ranged
from 19 to 104 cm with a inlean of 56 cin. The 32 
(10%) high-yielding strains ranged fron 12 to 90 cl 
in height with a nean of 67 cm. Hleight is a component of plant size; to produce a high yield the plant
iieeds sufficient size to prodclCe aindI lourish a large 
h'vest of pods.
yielding strais to be taller thin the average, although
soile exceptions occurred, notably straills with 

a -xpoi There was a teielicy for tile high

a 

stroigly prosttate growth habit. Most late-itring
strains also tended to be tall as a result of prolonged
vegetative growth. 'le tall straills that were alsolate iii miaturity did itot produce large yields becatuse
they didahavrte miattirea lar'

did iot have tie tolirvest of 
pods befole frost.

Lengtfh of "irst Lateral Branch. The length of the 
first (lower) lateral branch rainged fron 15 to 99 i
with anl overall icait of -18 cIm. The branch lengthof the 32 (10,') highest-yielding straiins ranged frotn
3i to 96 cii, with a iiieill of 61 ('1i. Branch length,like height, is a co iponent of plant size. Farly strains 
teiledl to have shol iali s .late strains long 

ibralliles but, as wilht height, there were; ex-:e)tiolS.
Soiiie of tile iiore prostrate stlims (olliiellsated forlack of height with longer ranchic s. In this experi

liwth IIOWIiieiit the lows and 1)];,iits WC Saewituin rows were SfiCed
widely aiid (he braiiches were longer thall if the plallts
had beell groWil at (Olivelltiollal seedilg :ites. 

Pods Per P1lant. Pods per plant is ouie of the cOiilpoltellts of grain yield. lExcclding tOe varieties Ilat 

did not flower, the ncitihber of pools per planit varied 
per plant with a niean of 65. The2 (10o',) ligest-yielding stralins varied froii .11 to 

131 polls 1er plant wih a neain of 80. None of' the 
]( straiis with largest iiulx'r of pods Pet plait were 
;tllollg the ('P, higl-yiehling strains. Strains with a 
high iiilllhe! of )0(,pols(r plant usually had fewer 
seeds iet pod, or smaller seeds, oi' both. [lhe strainswilh exlreiiely lowt pod iilil)er were mostly eitlier 
late iiatuiring or virlus damiaged. 

Scerds per Pod. Seeds pel pod is a sec oid ( ttiiiptOllenti
of yield. The iitiint1wr of seeds per pod overall ranged
fhou 5 to 15 wilt ait average of 10.7. The 3t2 (I{t,,)
higlcst-yieldifig strains falnged fron 11 to 15 seeds 
pei podIwidl a iheami of 12.3. The si;|ii highest ini 
yieh was also fit st ill inililber of secds per poll. These 
dalt iitlicate strollly that a high iliiitler of seeds per
pod is neeled for high grain yield. None of the 10 
sliails with the highest niithber of seeds p'r pot1 were 
.'niong the 10 "ilrailswithIt highest iiiiitber of polls per 
Ilaill. 

/000 S'ed Wleight. 
mii of yiehl. Overall, 

front 10 to 85 g witi a 
highest-yiehling strains 
1000 seeds with a tiieani 
miioderattely heavy seed 

Seed weight is a third conpo
fhe 10()0 setd w'eight ranged 

inei. of * g. .2'l3(10o)3) The 
ra::ge from 30 to 75 g/ cr 
of '11 g. The dlwai.suggest that 
weight is assoialed with high 
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per pail, 1000 sced weighlt (g), 'ilis &(:ore (scl 0) to 1(g)), roil dewtt~Vi(( sqorv (m0a Ic 0 to 5), jIlo llh ( ,syweigh t basik), lysior~(as %',protein), aw ncti ' otis
_le 

jot,jilt,£1(.Is rolof ~ciii). 5 Ito s. 

Yield Ftllu (of the 1(1olullstt highest ill seed't weight %il"Io il militgbwiasls if)lll l A sia, Illot 0)UVwCIC al01011) tire 32 lligh-yi(.lIlilng10 Straiins. None of fthc laltsithn Stainstdlic IilStliis highest31 ill4 wed WCight WCet (hxJOiOssiolt of x-fllloI 41 Symptom withi s, both liotmt dI OltfiletI platt1I 71Strain~s IIighe Stlillpods pet t, aulth only 0ileVob 1 fileWas Set vd ill Saiite low. (omlaO©tt) e 5) lltfol0s iamtiong fthe 101StIliitS liigIl(eo it) Seed's pet- poll. TIlt, 

f 0111l)icils - tttl 1hot 
diitge wVcIc I)(:( always oltscived hetwecit tep~lolls100

_Ile ( II alliof it , ittt lit g ptoh;lble IllicvI) Ojsl(101lalge AelIii,11lt11tl1c. of Sc 1See dWeight -- at ",it 
Jel. pod5, a dIt y4 f the v7)1ll b1y (;Isshtf.t-ahj (hit ifavo albolytotit ttred ill t yofIdi ag assesosed111(Iold| oil st le of ( to 1 0(0.l 0IIi c t(l Itile Straiys. ih ( ')h

igllh( st-Y it'';li itt ilt s sydIa ,Score. rtis -- ls 
splo lis Il | t (11t)ir l ,OsVi sy (loi mllosaic( p, lea i lr'- i(ll17 weikc serled stIlis atnd vitrts res 15(ov, moStilliting, alid flower(ag. ai )ortion - lv(. obived ill i ded in only 7 sitral'ilVarying slegl r es ift a i iuI lw Iihg ii toi s -ai s. '1c(ito' At ilIdcI %'(ollY, i h,%(orrelI h y ii*,1ItlygoniexaCi Virus, or Viruses, wie. not ide i ifieI. TeI I ighl was 

r 
Ieaf.' Y llou 'ig, Syllp l i-atiiof ea n Yellow mnosa 

IlS) wihl ,I aitong itIe oilaills. Sitrain% wel
iitIh51o oil al )llly lt 'hl (m! of to T'Il.'ree strs; l 



'164 CROP SCIENCE, VOL, 12, JULY-AUGUST 1972 

scored I (resistant), four strains scored 2, with II 
additional strains scoring 2.5. The overall mean for 
milew score was (10%)3.9, with the 32 higli-yielding
strains averaging 3.7. The strains scoring 1 were allvery late in flowering. The yicld data indicate that 
mildew was less dalliaging to grailn production than 
tile virus disease il these plots. 
Perucnt Protein. The per(ent protein recorded for 

31.3 slrails ranged froill 19.1 to 28.3%o (air dry weight
basis) with a °
ileai of 2.1.0" o. None of the 10 strains
witl I iglicst plrotein was ainong tile 32 (10%',) high-
yiellinh, straills. The lattcr ranged front 19.1 to 27.1' 

ploiCinu, with I ieniean of 23.6 '. The high protein
sitlilm teided to have stiiall seeds with I000( seed 
weiit Ibclow the poJtilatio ilieatn. 

Lysine (as Perc',t Protrin). The straitis aialyied
for protein wete also anial lyied for lysine. They ranged

froin 6.3 to 7.'1I, (expressed as percent protein) with 

a mteani of 7.0(,,. One strain li,,d 7.9%, five strains had

7.8",, and nine additional strains had 7.7(',' lysine.

TwO of thc-se 15 siains were 
aniong the 32 high-yield-
ing stlr;ils. ThIrce strains had a favorahle colibiliatioll 

(,I' prolci i and lysinc (25.71,, piotein anId 7.9/0 ly-

sine, 2...9 '
%, protein anl 7.7% lysine, and 2(i.1,o pro-

willad 7.7%', lysiict). 


Ahcthionine (av 
 l'er a Jrofin). Methionine :oni-
l(tit (,Is "'I,ploicill) was also obtilincd for 313 strains. 
The strI iiis tigt(d fioin 0.55 to 1.78% nethioiiiie,
with ;inicatln of I.2"",. ()ite of the eight stralins highest
ill inelhiottinc was itiouIg lie 32 lighest-yiehling
silins. O)ne stiaill had a lavolabe (otlliillation of 

.o.i.. (1.52'). Two strains(261',) and itetliotite 

lad favorlble (otititiations of lysitie and itiethionine 


(7.5 , lysine and 1.76'(, ntihionine, and 7.8(,, lysine
and 1.63,' None/0 netlhionin). had favorable coit-

hillationls of plotcill, lysinlc, and fitihionlinc.
 

1DISCUJSS ION 
'These sitidies (llioistlitgene(tic 'itriibtlit)' ilithe' tile Iptes(e of a( equateimittlwit~ germitlttil irc-

SItiiI('s CXia iiiied to Ililke pllogiss ill(ile breediig 
h asc. New gtiisii i (ollc(lions re( cliily receivedIy the IUSDA.'s I);tiil ililro(l Iion (ivision froni Ir-an, 

India, andi ('oullliis will add Io these gei
IeS0t()II 's. (cIliilasili tolh fro1tcliolls ll itionil 
aiss ol the wolhl IIttl l it)b solicited,

Our "lls s show that IIltcl is i high yield pol(citili
illii l i ig bcil (ro l iciicl) laige plii Siz,

is longis it is itoil asso(iat(d with late flowerilig, ip-
lp(',is to be dlesiiiltle, IIIe it)Ihe wihe spac:iiig, larlg
plilt si/e was (Iciiticl, lavoi nd il ollr eXlillieilblitt this miiglt he'otihst I))' htiglni seedling rates. Sinigh
anti(l Nfalliolrl' (8) (oil(i lel ilit pod nunitber, seeds 

per pod, and seed size are important yield-contribut-
Ing characters and should be given consideration in a
breeding prograln. Potential strains for improving
the components of yield - pods per plant, seeds perpod, and seed weight - were identified in this study. 
What should be the optiiunm combination of these 
characters to give maximum yield? Can concomitant 
inprovenlents be iiade in the three yield components
that will resul in higher yield?ta How will disease rewil reul in hihryilHwaction affect ildthe expression of the yield coinponents?
Ilere, pods per plant were reduced as a result of flower 
abortion in strains susceptible to the virus disease 
(oliplex.

Genietic iliprovelcnt ill protein quantity and qual.
it), aplpears to be possible in the iungbean from the 
liniited observations reported here. The mu ngbeans,
like other food grain legumes, are usually consumed 
in comibiniation with cereals in the less-developed
(ountrics of the world. Of the four amino acids most
importanit in lunian diets - lysine, iethionine, threo
inine, and tryptophan -- the cereals are most deficient 
in lysine and tryptoplhiln, and the food grain legumes,
illincthionine. Our results indicate a scope for ima
proving the lysine and inethionine as well as total 
protein in the imungbean. 

Early niaturiig or short-duration varieties of itmug
belns are ittiportatnt in inany areas where they are 
grown il lnultiple croppJing systetis. We grew the 
imtingbeati strains at a high latitude under long sum
iner days. Most nimtingl)eans in tile world are grown 
:ttlower latitudes with shorter days. Ii soine areas, 
as ill South India, they are grown with short winterdays. The perforniacc of tile 'itrains studied here may
be greatly different ii tropical cliniates with respect to 
photoperiod responses as weil is disease reaction. 
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