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Mungbeane., al though cl&Hed •• a •iaor crop, are widel7 grown in 

Oklahoma for hq, eeed, green mannre, and aa a sUlffller cover crop. In 

the United State,, Oklahoma rank• firat in the production of mungbeane, 

Approxi11atel7 SS, 000 acre a were planted to 111U.Dgbeana in Oklaho11a in 1948, 

the 1ame a.aount in 1947, and 110,000 acrea in 1946 (1). 

One of the principal uaee of IIWlgbean .ee4 h for sprouting purpoeea. 

MftDT of the colllll8rcial nnut.gbean •proutere have been prejudiced against 

OJcl.e.homa-grown mngbeana, claiming that the 1prouta rotted. Until thia 

stud.7 was begun, ver7 little experimental work had been done on thia prob­

lem, 7et the survival of the Oklahoma mungbean induetr7 1a dependent upon 

eliminaUng or reducing the rotting of sprouted mungbeans, 

!'hh atudy- of the fung11a flora of Oklaho-...grown. mngbeane haa been 

undertaken ae a contribution toward mak1ng Okl&ho-.-grovn 111W1gbeane more 

acceptable to the aprouUng trade, through an investige.tion of the caueee 

ot eprout rotting. 

LifEBA!Ull! RIIJIJJW 

A survey of the literature pert&ining to 1111ngbesn dieeaees indicates 

t hat T~r7 little wGrk ha.a be~n done in th11 field, In searching for useful 

111aterial, a eurn7 wae made of all bean dheaHe reponed from the ;rears 

1918 to 1948 incluahe. Only a few reporh of mngbean dheaees have been 

publiehed, and very fev of the• refer to tungu.s dieeaaea. 
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W'ellea (9) reported that Cerco1pora cni,enta Sace. waa the cauee ot a 

new leaf spot diaeaee of mangbeana in the Philippine11 in 1925. Ooona (2) 

reported that nm.n«bean1 were ee't'8rel7 affected with an undetermined ale• 

rot in Chester Oouat7, South Carolina. Sideris (7) found lftU!lgbean• IRle­

eeptible to moe\ epecies of ptthium. .l led' spot of llftlD«beane caused by 

flwllo1Uct.a phaaeolina Sace., wu reported in Wew Tork. and & root rot 

cau119d by PhQatotrichua op1yorua (Shear) l)ag., watt repor~ed in !exu, 

both for the firf!t time according to .Dana (3). Lareh (4) 11urYe:,e4 Okla,.. 

ho• mngbe,ne and found Selerot1um bataUcola !aub. Preston (5, 6) lieted 

Et7siphe, polzgon1 D.C., Sclerotiua rolf1ii Sacc., lclerotium bata\icola, 

and Beaat91pora coali Peglion ae haTiDC been found on mungbeane in Oklaho•. 

fel'Tet (8) mentioned that froat-injnred Heda were more l1Jtel7 to be 

infected b7 fungi and bacteria than noninJured eeeda in his work on eo_7-

beana. A aituation Ter7 eimilar to tha t va• found in OJtlaho!ll&-grovn IIUD«'be&na. 

MAfllllI.ALS ill) MmllODS . 

ill of the experimente reported herein were conducted either in the 

laboratoey or in the greenhouee at Oklahoma .A«ricultural and Mechanical 

College, Stillwater, Oklahoma. The varietiee and eelectione of Jlllngbeana 

used in the Tariou e:xperifll8nts were ta.rnbhed by Prof. L. L. Ligon of 

the Department of Agrono117 of the aame 1:netitution. The Hed.a ueed included. 

Oklahoma Selectio~ 44, Te.ri~ty Purdue, Ok:.1aho11a Selection 12, variet7 Gol­

den, Yariet7 Stritska, Indian 8257, and OklAh.0111& 12-4)47. 

Seed ht\!• 

Seed• were eurface-eter111sed and planted in potato dextroee acar in 

Petri platee. A method vae deTiaed whereby exact tiaing and agitation of 



the eeed~ to secure the maximum e:t!ect of the 11olut1one involved.. wae accom­

plieha4. Seeda were placed in a ,8hr11iled wire meeh strainer · until a 

dngle la,-e-r of them eovered the bottom. SterUisaUon c.o-ndsted ot soaJctnc 

the .eede tor two lllinJ1tee in a 1 :1000 mereur1e chloride solution, tollewed. 

by el% ;rinses in sterile dhtilled water. The sterile vs.ter W&8 ple,ced in 

et~rile, coTe-red P&tri pl&tee just prior to UH, and the seeds were tr9m1 .. 

fe-rred from one plate \o another and poured 1'M111 th strainer ln.to the sixth 

plate. !he ••ed• were then traneterred a,eptio 117 to Petri plates of 

poh.to dez:tro•• sga.r, and were etored at J0° c. 

After t wo daye, eounte were made of the DUllber of seed• aprouting, 

the !IWllber not •proutii,g, and thoee ehoving tu:ngi, bacteria, and weeTile, 

Callobrucha.1 !fcul;&t:u, -.. filoae eeeda not sprouting were kept at the . eame 

temperature for ten daye and axe.mined d&il7 ae a check on dela7ed germination. 

1Jeuall7. lftlftgbesne will sprout within 36 houre after planting in agar. 

Soil fee)e for Soil-'bgrne J.gent1. 

Seeds were planted. in ,umd7 lou and in clay loam obtained locally. 

'?boee plant• d~ing off or shoving wilt e7111Ptom1 were placed in sterile 

Petri platee and carried to the l aboratoJ7 where section, of the steme were 

cut juet abon the soil line, eur:taoe-aterilhed, end planted on potato 

derlroee agar in order to deteraine the acente inTolnd. .holaUon1 were 

made in triplicate of each f'wlgns found growing fro• the seed.a and t1te11 

eectione, on the agar. A platilll111l hook was heated until red, cooled, and 

used as a mean, of tranaferring tungi fro• the Petri plate to potato dextroae 

agar dant.. All of the ftmgi isolated were stored in an incubator at 30° C. 



re:preeentat1n fungi from each major group belated.. Sand was eterilizt'!d 
• I 

b,- placing it in ei.%-i~eh flower ~ote and eaturailng it w!th S~ !or~lde­

hyu solution.. '!h.9 pota of 1and. wer'! co'ffre after add.1!J€ the eol:ut1on. and 

left coTer~d f~r a period of 18 to 24 houra. Afjsr remo•ing the coTers, the 

pota of eterile ~and. wer allovad to air fro~ \wo to four d~1h d.ependin& 

upon the hum1d1t7 of the air tn the gr imouafl. 

and 117eeliua were ecra.ped from the eu.rfac• of the 111C&r• and •1xe4 with 1.5 cc 

o'! ete.rile d1etilled water in 250 ml. fleaka. Seed• t.o be t-ested. wan 

telec1ed tor their ~altlQ' appearance and eurface-eter111•e4 1a 1:1000 

Mercuric chloride solution. After r1ne1ng in sterils dietill&d water, 

the7 were placed in. eterlle Petri plat••. Aner two minute a agitation, 

the epore e:uepEineion wae poured oTer the ,S9841!1 in the Petri plate and al-

loved t<> remain for t""° houre. '!he seeds were planted in the pot& o.1 

&ter11e eA!ld u•1ng ten eeede 1n ee.eh pot with three replication• tor el!t.Ch 

fungua teded.. Controls ere. prepared under dm1l ar con di t1oae, wl th 

.H ed eoe.k.ed in et ril dh·t11led water onl1 for t wo hour• prie:r to plut-

i~ in the ahril• •and. Oountfl were Made. on eproute after 12 4..,.e. 

Oreenhouee te•h were ,:u,ed u a prelillinar., cheek on eprouting tee4•• 

and aa a 1119ane l'!f teetin& for eoil-b.orne fun«i. !eets , ere made on 12.S 



He~• of Oklahom Selection 12, udng untreated eeede, planted in row• of 

25 eeeda each. grown in a eandy loam eoU. The eeede were planted Jebra,. 

ar, 26, 1948, and emergence counte were made on March 4, 1948, at which time 

91 had emerged and appeared health7. !he plante were observed at 1nieM"&le 

and a final dheaee etuey waa made on March 16, 1948 a.t which time 61 of 

the 91 eeedlinga were health7 and the other 30 had wilt and di9ease ~tome. 

Ieolationa were made trom the diseased plant,. 

7ung1 ieolated. from the diteaeed pleAh grovn in the greenhouee included 

Cbaetomi'WII •P•• htarium •Pu Pfthium sp., llhizoctonia ep., and Yertici}liwn 

tlboa)l'Ull. l1n:Cortunatel7, data on the frequency- of occurrence 0£ these 

di•eaaea were not obtained. 

One hundred •eeds of the Golden variety ~e~e planted on April 26, 1948: 

by Ma7 6, 1948, only 55 had · e erged, The 8eede u1ecl were uot treated and had 

dpe of weevil 1nJ111'7• l'ourteen Qf the SS epr.outa were wilted in appearance 

and i eolationa from them were made on pota\.o d-extro,e a«Sl'• Upon digging up 

the u1u1prout-ed eeeda, eeTersl were obserftd to be infected with nematode•. 

Otherteet• were made uaing a com.b1nat1on of T&rietie• and eelectiona of 

Oklahoma Selection 12, ,Oklaho•a S~leotion 4u, Purdue, and ltritzka. lfinet7-

three eeed1 were planted in a !lat ot 1and7 loaa on April '.30, 1948, ult ng 

J) s'9ed• in two rove for Oklsh.oma Selection 44, and 20 geeds per !'O for 

the others. ln thh teat, a count. waa ad& on e:r 6, 1948. l1fty ~];"Cant 

of the Olt:1ahoma Selection 12 seed• eprout.ed ae compared. to 39.9j of Okla­

hou -election 44, 6o~ of Purdue. and 65'1,- of Strit:ka. An overall e.verace 

ehowed a sprout percentace of 53.~ as presented 1n Table ·2. 
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01flabol¥1'. Selection 4L~. 

Seeds t<fere pl nted on potato de:rtrr.1se a.gtiir, UP-ing 21+6 se~d111 of Oklahoma 

Selection ~Ji. harTeited before t'roe:t, t1th et:r seeda per replicntfon.. O:ou.n.te 

a gener~l eo,. arhon af M~ of the f gctora int.e!'feri ng with t~ production 

of a he~J.thy C~';). l'J!' t hE! 246 1eada pl sited, 79. 7/, wet"$ h ~ltby a.n . 20.:,i 

.ere diae~St'td, includ 1:fl€ 6.1~ f'ungi , ~ baotfl!:ria.. and 12. ~ weevil• ae 1hown 

in Table J. 

Oklahoma Sel~gtion 4h {frosted}. 

feete of 188 ~eed.e whicth had been harve111ted ~ftel" e. frowt, were m~ on 

the be1'ifl of number of heal thy pl ant s. 't!Wn'b-er of seeda per repliea tion, «eede 

infected with fungi, seeds 1nf eeted with bac teria, nnd 8eeda sh&wing no eigna 

'Jf infection, yet t ailing 'oo sprout, !able 4 11et6 a comple t e count ot each 

replication. Of 188 seeds te11ted, SB.Sj were healthy, :20. 2~ showed no growth, 

16~ had ~o d1&ee:tte3 p~enent. and 5.)~ had bacterial diee~•e~. 

It va• obeernd t;hat l.f9 o~ the 188 see41 te1t·ed were ot a beige to a 

light brown color du.e to the fro t. :!ha norraal bean er thie eelectio'n 1• 

a l ight green color. 'l'h.a seeds were e.heoked as they appear•4 1n the plate• 

of haal thl' b~ana. using the heal th.7· bean-a as a control. O! these :f'rosen 

aeed.a, only 6. lj or the n&d.1 eproubd, :J~ had tungi, and 4t/; had bacteria. 

'?he remaining .S0. 9~ bad no d gn of 11:fe and showed no organiems 'ihat would 
. 

prennt their growing. fhh l\01(t a deoi.-4.ed r a•on fG-:- not udng tro.ted 

seed~ a.a a •~ed erop or for aprouting pnrpoees. 
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for Oklahoma Selection 44 with the exception that there were no frozen 

eeecl.e in. the teat. A few veeTil egge were noticed on eose of the eeede. 

10 a count wa• made of those ,eed~ not sprouting due to th- weeTil l arf'&e 

within the cotyledone and oth~r w&eTil da.JDAge. 'l'hb information in 11Bted. 

under 1weeTile• in ~ble 5. With thie T&~1et7. )10 eeed~ were teeted. 

The eeed.s were aurfaee-Jlterilhed Md. rin•ed in 11hr1le dht ille d. wo.:ter 

l"ior to plan.Ung them on the ~ plates. Y'1!t7-five repl1c~t1on• were 

used, with 6 •••4• per replicaiton. !he· •••4• showed a f'a.nl:u• 1nfeatat1<m 

of 5~ a bPtcterial infection t>f 8~, and a wee•U inte,te.Uon of q. 41, making 

a totgl of 20.9~ diteaHd tt.nd 79.1~ he"1th7 by actual count. !~'ble 5 ire­

~enh a detailed account 0-f ea.eh replie&tlon. !he oTerltlpping of the ®mber 

dieeaeed and the total of the three eau••l agent,, na11el7 fungi. bacteria, 

and weeTil, 1e due to the fact that some &eede were infeeted with vee-.11 

and fungi or weenl and bacteria at the same time. 

OJtlehollA Selection 1g1 

Th1ti 11&teri&l wa• bs.ee4 up&n teeh of 300 ,ieed« ug1ng eu.rface-11ter1lb.ecl 

eeeds and planting th~• June 10, 194-o. ~ elll8rgence eonn:h we e mad• on 

June 14, 19~ and rthOl!ted a percentage of 98,? healthy pluh and 1.3 dieeaHd 

plants, including 0.3 with fungi pre1ent. 1.0 with wesTil, nd O ·1th bacteria. 

The d&ta for thie Tariet7 are given 1n T b l e 6. 

Tariet7 Stt1t,~ 

three !mnd.~ed •eed.l! w~re teited on 8~1'.r plate!! Uf!'t.n.g 50 rep11c~.t1..one of 

6 H~d., ea.ch, fhe he3ltby plant• ehowflld t1t percent~ ()f 0.5. ? , th.e diaee.H4 

4.3, the !ungi totaled 1,.3, the ba.Qterie. 0.7, and the vee'f'il 2. 4. The seed• 

l'.-ere 11urf.;i.e.e-1ter1lh~d r.nd · lanted on May 28, J 948, and checks- were ma.de 

'May- 31, 1948. fhe bolation. and eprouting data for the -va.riety Stritzka 

are given in f~ble 7, 



Indian 825'7. 

Ot three hUndred 1e~dg used. a total ot 248 were hAaltb7 (82. 7~); 

52 were dhe!ltted (17.3~). 31 h~d fungi present (10%), 6 h!td bacteria 

pr••ent (2~). AM 18 b&d wee'rll infetrtation (6~). f este vere fltarted 

June 8, 1948, and the data 1hown tn T&bl~ 8 veTe obt tned June 10, 191.f8. 

The eeed1 were 1et out June 5, 1948, and counts were made .Tune 7, 1948, 

a1 ehown in '.table 9. !he total count• mad.8 o! the thr8e hundred eeed-1!1 

sho'Wi!td. that 286 had •prouted (95.:,i): 14 were dit1ea1&d (4.?~). 1 had a 

fungue :µresent (0.3~). 2 h,l.d bacteria preaent (O."?~). and 11 had veeTil 

Golden Tartet7. 

J'ift7 ... four replicaUons were uHd with_ d~ 11eedt1 per Petri plate of 

aggr. Thfll t1eBde were planted. Ma;, 21, 1948, and counte were made on M,v 24, 

1948. Of the 324 9eed1 planted, 284 ( 87. '?~) had a heal t!JT appearance. 40 

(12.3~) were dhea1ed, 10 (J.l~) were ebowing fungi pre1ent, 21. (6.Sj) 

had b&eteria px-e•ent, and 8 (2.S~) had weEt'f'il damage. .h account. of each 

An oTer&l.l aTerage o! the tteed h•h, excluding the tro~en .seeda, shove 

88.4~ healthT pla.nh and 11.ssi dieeaeed, ot w11i .eh 3.74~ were infected with 

fungi, 2.81+~ were infected with bacteria. 1ll.lld 5.3j were infea\ed with 

weeTile. .A aWllftat7 of dheaaed. and healthy eeed1 h shown in fable. 11. 

Since 1ome of the veerll-infeeted eeed.e had fungi and bacteria. preeent, there 

is a. difference ot 0.301 in the toh.l of the three and ·the total dhea•ed. 

Seed-borne~ 1aol~ted, aec9rding to the frequency of their occur­

rence, ve~e : .l!!p~reillnR 1ntger. other !~~rg1llua sp., RhlzoP!s sto1onifer, 
I ,.;·, 
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Alterparia "P•• Cur:yularia-•P•, Ma.cor ep. • Bel•inUwtPeriua ep., Peni­

c lliul\ 11p., and !!?-11ariu11 ep. 

T~ t were arr ~.nged to le n . the effect , of t he VP..:rious fungi ho l ated 

upon the mungbean va t'ieties and eelec,tiona. ~ree replications of ten eeecle 

each were uged for ea.ch fungus, dng a ix-inch pot of a.-terile aand. Oon­

irol• coneieiied of :;o UJ1iuoculated eeecl.e planted 1n three repl1eatione. !he 

eeeda were selected for their health7 ~ppearance, ettrf'1;Ce-eter1tized, and 

planted under uept1c con.di tione. th• fUQCi teated were grCJwn O"n pct ato 

d.extroee aaar ia Petri plates arui After ep0rulat1ng were ecraped into • 

flaek of •hril" die Ulled 1rater where a epore euepen-sion wae made 'b1" agi­

tation. Another group of eeede of the eame variety were ~elected for their 

heal thy appe-.rancei, eurface-eter1list1d, and euepended in the epore suspeneion 

for two hours prior to plan.tin,:. The;, w~re ••tout Zun.e 26. 1948, and reault1 

were recorded Jul7 8, 1948. 

oglahoma Selection 441 

teah were made of A.lt9rnaria sp., Curvularia ep., Mucor •P•• end 

Bhiropu.1 1tolonifer using three replications of 10 eee4a for the :f'\1ngus 

and the control reapectivel7. 

~ e,etciea of A.lternarta tested ior ih effect on Oklahona Selection 

44 t,1'ed.s showed little .capacity to preTent the •e•d• fro• sprouti.n&, u 

show b7 the· :tact that in the three pots of ,terile a-and udng ten inocu­

lated seede per pot. 9. 10, and 10 •eede cprouted faTorably, averaging 

9. 7, while the eMte nnmbu• of control seedi,. soaked in sterile distil1e4 

-ater for two houre aYerP~ed 10 healt~ eprouts. 

Curw.laria had no 4etriaental effect on the •••d• inoculated and aYeragecl 

10 health7 sprouts both fo the inocmlated teed• and the control. 



-10-

Mucor waa heted. in the s ame manner and showed no harmful retn1lta ae 

an anra«9 of 10 wa1 shown for the 1:nocule,ted ,eed• and the control. 

Jlhbopy.a .stol9nl.ter eho,i,ed LI. •J>ro12t co'll!lt o! 9, 10, 10. aTeri,ging 9. 7 

1th t he control aT•rf!€1ng 10. lfone of th8 flprouting f•11ure, ere 111gn1-

ficant. , inMIIU.eh aa the t!eede used are 1n1bject to 1nt•n.&l a,.11~au, whic.h 

could preTent at least one out of JO ~eed!l fro• eprouUng. 

Oklahoma Selection 12. 

An ol 1 ft green s_pecie, of A!:;eergillt1:1, was used to inoeula te the tteede. 

and .. hen the sprout lie.re counted ten de.y-e l l'J.ter, they ehowed 10, 9, 8, 

e.veraging 9 sprout. for the inoculated, and 10 sprouh for the control. 

In<!iM 8257. 

Aapergilht§ nt,nu: w&.lll t ~ahd on th s seeci by the epore '!!Uspeneion method 

with the count of 9, 9, 10. aTerAging 9,:3 f or inocul ated seeds and a control 

count of 10, 9. lO, averaging 9 .. 7. 

A te•t with Rhilopu§ 1toloniter ehoved a count of 9, 9. 7, aTer8ging 
. I 

8.3 for the inoeulat~d aeeda and a control cnunt of 10, 5, 10, ~ ~inc 

8.J. 

Chae\0111g ep. ahowttcl a count o f 8, 9, 10, &Teragin.8 9 for the inoculated 

Heda Md a control count of 10, 10, 10, anrsging 10. 

Rhizocto.ai o0Ls.nl :.,as test d in three r€plicati~ms; howAvs:r , one sterile 

p t had a s.ol.iJ. bot .. om and the formaldehyde solution had not ve:P~rhed. aa it 

ha.d in the cth.er pots surrounding 1 t. !lib ea.used. a failur e of the 1eecla to 
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«erminate, vhich wae Terified b7 reaoTing them fo r in.epeotion.. The two 

pot• that had healthy Hedi ehowed a count of a. S, aTeraginc 6.S for the 

1noculate4 eeed and a control count of 10, 10, aTer9&ing 10 for the non­

inoculated eeed. 

htariua •Po vae subjected to the aw teats •• Bhisoc,on\a 1olan1 re­

nlting in a count of 10. 8, aTerqing 9 for the inoculated seed &11d a con .. 

trol count of 9, 9, aTer881DC 9. 

Golden Tgiet7. 

Ter\1c1111ua alboatrw, wae isolated fro• a etem •ection of this Tariet7 

and it eeeaec! vhe to te•t ih pathogenic1t7 ueing a epGre euspendon to 

soak: the 1eede~ Of three replica tion, ueing 10 seed• per replication, 

planted June 28, 1948 and exa11ined. July 8, 1948. the epore-•oaked eeed1 

~howed 9, 9, 10, &Teraging 9,3, as compare4 to a control cmuit of 10, 10 , 

10, aTeraging 10, 

.A. eummary of the Hed te1h udnc epore euependon• shove t hat u in­

Jurioua effect on mungbe&11 germination 1e exerched by B.hiloc\onia 1olan1. 

TerticilliUJI &lboatl"Ulll, .A.epergillu1 •P• 8l'ld Chaetoaiu, 1p. !hoee fungi of 

doubtful pathogenicit7 in.elude Aspergillu1 nicer, AlterPfria •P•• and 

Rhisopp1 e\oloni(er, The barale1a tu.ngi include Curyularia sp., Nucor •P•• 

and a aeed-boru lupriu ,p. It h under1tood that other specie• ot 

Jueariwp ha.Te shown a decided harmful effect upoa aeedlibgt ia other teata. 
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fable 1. Percentage of Dieeaeed Plante of Oklahora Selection 12 

Repli- 1'wlber of Iuaber lumber Percent 
cation aeeda aproute4 dheaeed diaeaeed 

planted 

l 2.S 21 7 28 

2 2.5 13 2 8 

J 25 21 8 )2 

4 2.5 20 4 16 

s 2.S 16 9 J6 

AW?'9€1t 25 18.2 6 24 

fable 2. Tariet&l Re1pon1e in Sprouting feet, of Mungbeane 

C. 

Variety Number of Jlumber ercent 
, or 11eed1 1prouted 1prouted 

selection planted 

Okla. Seleotton ·12 20 10 so 
Okla. $election 44 33 1) 39.9 

1'ariet7 Purdue 20 12 60 

Tariet7 Stritslr:a 20 1) 6S 

ATerage 23.2 12 53.7 
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hble 3. lsola.tien and Sprouting De.ta of Hon-froe\ed Oklahoma Selection 44 

lleplieaUon 
(6 ... ,,> Healtg: DieeaH4 1ug1 llachrta Yeenl• 

1 6 0 0 0 () 

2 s 1 0 1 0 
3 6 0 0 0 0 
4 3 3 2 0 l 
s 3 3 0 0 3 
6 6 0 0 0 0 
7 s l l 0 0 
8 4 2 0 0 0 
9 s 1 1 0 0 

10 6 0 0 0 0 
11 6 0 0 0 0 
12 6 0 0 0 0 
13 6 0 0 0 0 
14 5 1 0 0 1 
1.S s 1 0 0 l 
16 6 0 0 0 0 
17 s l 0 0 l 
18 5 1 0 0 1 
19 6 0 0 0 0 
20 5 1 l 0 0 
21 1 s l 0 2 
22 4 2 1 0 1 
23 3 3 2 0 1 
24 4 2 0 0 2 
25 6 0 0 0 0 
26 6 0 0 0 0 
27 s l 0 0 1 
28 .5 l 0 0 l 
29 5 1 0 0 1 
30 .5 1 0 0 l 
Jl 6 0 0 0 0 
32 s 1 l 0 0 
33 s l 0 0 1 
34 5 l 0 0 1 
3.5 4 2 2 0 0 
36 s 1 0 0 1 
37 5 1 0 0 l 
)8 2 4 0 '.3 1 
39 5 l 1 0 0 
40 3 ) 0 0 3 
41 3 3 0 1 2 

!o\al 246 ••e-4• 196 50 15 5 ,o 
Percent- 79.7 20.3 6.1 2 12.2 

e«e 
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fable 4. Oklahoma $election 44, Frosted Seeds 

Nuber t£ Ib 
llepl\eat.ion aeeda lealt~ Jimg1 Bacteria growth; 

J,W!Jl\,I ·froztp 

l 6 ' 1 1 1 
2 ' 3 2 0 l 
3 ' 4 2 0 0 
4 10 6 3 l 0 
s 10 1,1,, 2 ' 1 
6 10 7 1 (l 2 ., 10 1 2 i 0 
s 10 3 2 1 4 

' 10 ? l 0 2 
10 10 ' ~ 0 ' 11 6 2 0 2 2 
12 10 4 l 0 s 
13 10 4 ' (') 3 
14 10 4 0 Q 6 
15 10 9 () 0 1 
16 10 6 2 0 2 
17 9 7 l l 0 
18 10 7 l 0 2 
19 10 10 0 0 0 
20 8 5 2 0 l 
21 1 ' 2 0 2 

!otal 188 .110 30 10 )8 

Percenta&e 100 S8.5 16oO s., 20.2 
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!able s. .:frequency of Diseases in Variety Pu.rdua 

:Repli- ·· 
catio!l. Bealtb7 Diseased. fungi Bacteria Weev1le 
(6 aeeds) 

1 5 l 0 1 0 
2 4 2 0 0 l 
3 ., 1 l 0 0 
4 s 1 l 0 0 
s 6 0 0 0 () 

6 6 0 0 0 0 
1 0 6 0 3 J 
8 s l 0 1 0 
9 s l 0 0 l 

10 ' l 0 0 1 
11 2 4 0 4 0 
12 ' ' l 1 1 1, s 1 l 0 0 
14 6 0 0 0 0 
l.S 6 0 0 0 0 
16 ; 1 0 l 0 
17 6 0 0 0 0 
18 ' 1 0 0 l 
19 4 2 l 1 0 
20 4 2 1. 0 1 
21 4 2 2 0 0 
22 4 2 2 0 .2 
23 4 2: 1 0 2 
24 s l 0 l 0 
2,S 6 0 0 0 0 
26 6 0 0 0 0 
27 4 2 0 .2 0 
2S 6 0 0 0 0 
29 4 2 0 0 2 
JO 6 () 0 () 0 
:,1 s 1 (;) 0 l 
)2 s 1 0 0 1 
JJ 5 l 0 0 l 
j4 5 l fl l 0 
,s 3 _, 0 1. 2 
:,6 6 0 0 0 -0 -
37 s l 1 0 1 
J3' 4 2 0 0 ~ 

"" 39· 6 0 0 0 0 
40 6 0 0 0 0 
41 6 0 0 0 0 
42 5 1 0 0 1 
k3 s l 0 l 0 
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fable s .. Coatimi-ed: 

iepli-
"' 1m,.g1 ca.Uon lealth7 »bea.eed ''.lac teria w .. ,..n. 

(6 seed.a) 

44 4 2 0 2 0 
45 0 6 2 4 0 
46 :, 3 1 0 2 
47 6 0 0 0 0 
4-8 4 2 0 .E) 2 
49 6 () 0 0 & 
50 ' l 0 0 1 
.$1 3 ' l 0 2 
52 ' 0 0 0 0 

:·S'-.· 5 l .- 0 0 l 
·54 6 0 e 0 0 
55 6 0 0 0 0 

~tal '.3"!\0 ... eeede 261 ·69 17 2s )l 

Pere(tnt- ?9.1 20.9 s 8 ,.i~ 
age 

*fhe total number o.f dlaea.sed plants lg not alwq• th4t • .- q 



-17-

fable 6. Isolation ud Sprou.ting Data of Okls.hOffll'j Seleet1on 12 

J.epli-
cation Hedtbf' Disea.Ged lungt Bacteria W'e!'.!vUa 
(6 l!!&de) .... 

l 6 0 0 0 0 
2 6 0 0 0 Q 
l ' 0 0, 0 0 
4 6 0 0 /Q 0 
s ' 0 ·o 0 0 
6 6 0 0 o· . 0 
7 6 0 0 0 0 
8 s 1 0 e 1 
9 6 0 0 0 0 

lG ' 0 0 0 0 
11 s l 1 0 0 
12 ' 0 0 0 0 
1) 6 0 0 0 0 
14 6, 0 0 O· () 

lS 6 0 0 0 0 
16 s l 0 0 l 
17 6 G 0 0 0 
18 ' 0 0 0 0 
19 6 0 e- 0 0 
20 6 Q 0 0 0 
21 6 0 0- 0 0 
22 6 0 0 0 {) 

23 6 () 0 0 0 
24· 6 0 0 0 0 
25 6 0 0 0 0 
26 6 C 0 0 0 
27 6 0 0 0 0 
-28 6 0 0 0 0 
29 6 0 0 0 0 ,o 6 0 0 0 0 
Jl ' 0 0 0 0 
3·2 6 0 0 () -0 

'' 6 0 0 e e 
·:,4 6 0 0 0 0 ,, 6 0 0 0 0 ,, 6 0 0 0 0 
)?" 6 0 0 0 0 ,a 6 0 0 0 0 
39 6 0 0 () Q 
40 6 0 0 0 0 
41 ' 0 0 9 0 
42 ' 0 0 0 0 
4:, 6 0 0 0 0 



Re1,1li­
ca.t1o:a Healthy 

---------~~~6 •..• s~a~·~a,.)_ . ....,... _______ _.. ___ ~----~-----------------------------------

Percent­
age 

)00 seed:s 

6 
6 
5 
6 
6 
6 
6 

() 

0 
1 
0 
0 
0 
0 

l 

0 0 
f} 0 
0 l 
0 0 
0 0 
0 0 
0 0 

l 
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fablet 7. lffolaUon &n.d Sprouting .Da. ta. ot Variety Stritzk& 

iwpli-
eatio.n Bealtbl' J.ligea.a.ed hDgi lacler1,a Wee TU• 
(p 11ee4t) 

l 6 0 0 0 0 
2 6 0 0 () 0 

' ' 0 0 0 0 
4 5 1 l ·O 0 
5 ... 6 0 0 0 0 
6 6 Q 0 0 0 
1 6 0 0 0 0 
8 6 0 0 0 0 
9 l} 2 0 0 2 

10 6 0 0 0 () 

ll 5 1 0 0 1 
12 6 0 0 0 0 ,~ 6 0 0 0 0 -... 
14 6 0 0 0 0 
l.S 6 0 0 0 0 1, 6 0 0 0 0 
17 ' 0 0 o· 0 
18 6 O· Q 0 & 
19 6 0 0 0 0 
20 6 0 0 0 0 
21 6 0 0 0 0 
22 6 fJ 0 0 0 2, ' 0 0 0 0 
24 ; l 0 0 1 
25 6 0 0 0 0 
26 6 0 0 0 O· 
27 4 2 l 0 l 
28 6 0 0 0 0 
29 4 2 1 l 0 
30 6 0 0 0 0 
)l 6 0. 0 0 0 
32 s 1 l 0 0 
33 6 0 0 0 0 
~l. 
·"" ,S 1 0 1 & 

35 6 () 0 0 0 
J6 5 1 0 0 1 
31 6 0 0 0 G ,s 6 0 0 0 0 
39 6 0 0 0 0 
40 6 0 0 0 0 
'4-l 6 0 0 0 Q 
42 6 0 0 0 0 4, ' 0 0 () 0 
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!'able '/o ContiUU$.d; 

ltepli ... 
-···· 

cr;.tion Beal thy :Oiseae.ea. J!ugi Baetetia We-evil.a 
{() ,~~d,} 

44 6 0 0 0 Q 
li,S 6 0 0 0 0 
46 6 0 0 o, 0 
47 s l 0 0 l 
l.t-8 6 0 0 0 0 
49 6 0 0 ()' 0 
50 6 0 0 0 0 

fotal :,oo seeds 287 13 ,~ 2 ? 

Percent- 9.5.7 4.) 1.3 0.7 2.4 
aga 
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fable 8. Isolation and Sprouting Data of Variety lndian 82S'7 

Re pH ... 
cation 
C 6 seeds) 

l 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
2s 
26 
27 
28, 
29 
30 
31 
:,2 
3) 
)4 
35 
'.36 
)7 
:,a 
:39 
40 
41 
42 
43 

J!ealthf 

5 
s 
6 
5 
4 
6 
3 
5 
s 
4 
5 
5 
6 
5 
5 
s 
6 
.s 
6 
4 
6 
4 
6 
4 
6 
4 
.5 
5 
s 
6 
4 
5 s 
5 
6 
5 
s 
4 
4 
5 
6 
.s 
5 

Diseased. 1u.ng:t :Bacteria 

l 0 l 
l Q 0 
1 l 0 
1 1 0 
2 0 2 
0 0 0 
3 0 0 
1 1 0 
l 0 l 
2 2 0 
l 0 0 
1 0 l 
0 0 0 
l l 0 
l 0 0 
1 1 !:) 

0 0 0 
1 1 0 
0 0 0 
2 2 Q 
0 0 0 
2 2 0 
0 0 0 
2 0 0 
0 0 0 
2 2 0 
1 0 0 
l 0 () 

l 0 l 
0 0 0 
2 0 0 
1 1 0 
1 l 0 
l 1 0 
0 0 0 
1 1 0 
1 1 0 
2 1 0 
2 2 0 
l l 0 
0 0 0 
l 0 0 
l 1 0 

Wee rile 

0 
l 
0 
0 
0 
0 
:3 
0 
0 
0 
l 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
l 
l 
0 
0 
2 
0 
0 
0 
0 
0 
0 
l 
1 
0 
0 
l 
0 
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fable 8. Continued: 

liepli-
cation Bealtq Dia eased J'\ingi Bacteria lfaerlle 
(6 seeds) 

44 'S 1 l 0 0 
45 5 l 1 0 0 
46 5 l 0 0 1 
41 4 2 2 0 2 
48 6 0 () 0 0 
49 4 2 i 0 0 
50 j l 1 0 0 

fotel 300 seed.I 248 52 ,1 6 18 

Percer,tt- 82.7 11., 10 2 6 
age 
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~able, 9. Isolatton and Sprouting Data of Variety Oklahoma 12-4)47 

Bepl1cat ion 
(6 Jiealt!q' Diaea.ee4 

. seeds) 
Fungi :Bacteria Wurtls 

l 6 0 0 0 0 
2 6 0 0 0 0 
) 6 0 0 0 0 
4 s l 0 0 l 
s 6 0 0 0 0 
6 6 0 0 0 0 
1 6 0 0 0 0 
8 6 0 0 0 0 
9 s 1 0 0 l 

10 6 0 0 0 0 
11 ., l 0 0 l 
12 6 0 0 0 0 1, s l 0 0 1 
14 6 0 0 0 0 
15 6 0 0 0 Q 
16 6 0 0 0 0 
17 5 l l 0 0 
18 6 0 0 0 0 
19 ' 3 0 0 J 
20 ' 0 0 0 0 
21 s l 0 0 1 
22 .s l 0 0 1 
23 6 0 0 0 0 
24 ' 0 0 0 0 
2.S ' 0 0 0 0 
26 4 2 0 2 0 
27 6 0 0 0 (). 

28 6 0 0 0 0 
29 6 0 0 0 0 
30 6 0 0 0 0 
31 6 0 0 0 0 
32 6 0 0 0 0 
'.33 5 l 0 0 1 
34 6 0 0 0 0 
35 ' () 0 0 0 
36 6 0 0 0 0 
37 6 0 0 . 0 ;E) 

38 .s 1 0 0 1 
39 6 0 0 0 0 
40 6 0 0 0 0 
41 ' 0 0 0 0 
42 6 0 0 0 0 
4:, 6 0 0 0 Q 
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fable 9.·. Oontinu.et: 

l.ep11-
cation 
(6 meeds) 

Re~teyr Dieeaae4 Fungi :Bacteria Weevil a 

44 6 0 0 0 0 
45 6 0 0 0 0 
46 6 0 0 0 0 
47 6 0 0 0 0 
48 6 0 0 0 0 
49 6 0 0 0 0 
so 6 0 0 0 0 

~tal :)00 eeeda 286 14 1 2 11 

Percent- 9.5.3 4.7 0.3 0.7 :, .. ., 
.gge 
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Taible 10. hclation and SpI'outing Data on Variety Golden 

Ifopl iea't ion 
(6 ll,>.~lthy Dil'leaaed Fungi '.Bacteria Weevils 

seeds) 

1 5 l l 0 0 
2 s 1 0 0 l 
3 5 1 0 1 0 
4 6 0 0 0 0 
5 6 0 0 0 0 
6 5 l 0 0 l .., s l 0 1 0 
8 5 1 0 1 0 
9 lf 2 0 2 0 

10 s 1 1 0 0 
11 6 0 0 t'ti 

V 0 
12 4 2 0 l l 
13 s 1 0 l 0 
1# 6 0 0 0 0 
15 6 0 0 0 0 
16 6 0 0 0 0 
17 4 2 1 l 0 
18 6 0 0 0 0 
19 6 0 0 0 0 
2) l,i 2 0 1 l 
21 5 1 0 0 l 
22 6 0 0 0 0 
23 6 0 0 0 0 
24 s 1 l -0 0 
25 5 l l 0 0 
26 6 0 0 0 0 
21 s l ('J l 0 
28 6 0 0 0 0 
29 s l 1 0 0 
30 6 0 0 0 0 
:31 6 Cl 0 0 0 
J2 s 1 0 l 0 

3:3 6 0 0 0 0 

'.34 5 l 0 l 0 

35 !~ 2 0 1 l 
:36 6 0 0 0 0 

37 6 0 0 0 0 
)8 h,· 2 , 1 0 .... 
39 6 0 0 0 0 
J,14) s 1 () 1 0 
!/,l 6 0 0 0 0 
1r2 6 0 0 0 0 

43 6 0 0 0 0 



!otal 

Percent­
age 

284 

l 
1 

0 
a 
) 
l 

0 
0 
0 
0 
0 
l 
0 
1 
0 
0 
l 

10 

0 
l 
2 
0 
0 
2 
() 

l 
0 
0 
0 

21. 

60.S 

l 
0 
0 
0 
0 
0 
l 
0 

('J 

0 
1 

9 

208 
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fable 11.. A Summary of D:t seased and :a:~~l tl'i.¥ Seeds 

Selection 
or variety 

Ntrnibe:r of HA~,l thy seed~ 
e!eeds tested percenh,ge 

Oklahoma 
S'eleetion 12 JOO 98.7 

Stritzke. JOO 95.7 

Purdue JJO 79.1 

Indian 
8257 JOO 82 .. 7 

Oklahoma. 
12-4347 300 95.3 

Golden 324 87 .. 7 

Oklahoma 
Selection 44 

(non-trosteo) 246 79.1 

(frosted)(l)* 188* .se.s• 

Average 300 ae.,4< 2>** 
(l)* 

lfot i:nchlded in avel'age. 

(2)•~ 
Oo)6 differenee due to weeviled see cl 

Di,@ee.~ec.' FuJ1gi 
seeds . :pereent-
percentum M;e 

1 .. ) O.j 

4.; loJ 

20,,9 SGO 

17.3 10 .. 0 

4 .. ? Oo) 

12.3 3 .. 1 

200) 6~1 

41 • .5~ 16.0• 

11 .. .sa 3.74 

ll:~.eterfa 
percent­
age 

0 

0.1 

a .. o 

2.0 

0.7 

6 .. .5 

2o0 

5.3* 

z .. 84 

h"!.Ving fungi and bacteria~ 

1:leevils 
percent­
age 

1.0 

2.4 

9 .. 4 

6 .. o 

3.7 

2 .. 8 

12.2 

5.36 
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l)I§CUSSION AND OONOLUSIO~TS 

Greenhouse tests of Oklehoma Selection 12 seeds showed a sprouting aver­

age of 7208% 'based on five replic('!l.tions of 25 seeds each.. ?his would seem to 

be a low average for most seeds. $1ld in this ease 1t h even lower since 241, 

of the '12o8~ seeds were diseased an<'I would not have made a healthy' :planthigo 

Another test -was made with Gold~n variety seeds using 100 seeds e.n.d planting 

them in a. cl!!l1' loam characteristic of most Oklahoma topsoil.. 1'he seeds were 

not treated in any ma,aner to remoTe organisms, and. when checked tea clays later 

only 55 hacd sprouted and 14 of tbf!lse were wUtedo haminiition of the seeds 

tha.t failed to sprout showed that a few were infested with nema;todes. It ie 

probable that wherever these nematodes are present in the soil they will tend 

to prevent a health;, m.ungbean crop. depending upon their rU .. stribution and the 

susceptibility of the variety or selection., 

A te$t u.dng a mixture of varietiee a:ncl e:elections of untreated SEleds 

in sanely lcs..m indicated a sprout.ing average of SJ. 71'. This shows that seeds 

ma.st be protected from the harmful factors in the soil and on the seeds to 

produce e. good sprouting avel"8€Eh 

Seed. tests were made of six selections and varieties 1nclu,Ung Oklahoma 

Selection lu.r-, variety Pu:rdue, Oklahoma Selection 1211 variety Stritzkae Indian 

825?, and Oklahoma. 12 ... 1.1-347. They were surface-sterilized in, a 1:1000 solution 

of mercuric chloride an<i rinsed in sterilized distilled water prior to pltmti:Dgo 

An. interesting test was ma,de upon Okleh.oma Selection 44. Seed eamples were e'b­

t.ained that had been h~rvested a,f'ter a frosto Comparisons were made 1:-11th the 

sprou.ting tests of the other seeds tested, end particularly of the same selec­

tions, hi!1,rTe$ted before freezing. The, froeted seed showed an increase in the 

nuTBber of fungi anct bacteria as well es ~ 20 .. 2fo failure of the seeds to ei;:irout 



-29-

du~ to the cond.itiontS brought about by thci frosto fhe comparison of the 

diseases found on Oklahoma Selection 4!l. and Oklahonm Selection 44 DfrostedM • 

showed a percentage difference of '.3. 7 for Alternar:11: spo; 2 .. 1 for Rhizopua 

stolonifer; 1 for Aspergillus nigere and .,7 for other Aspergillus species., 

An en.mination. of the seeds that ha.d been. discolored. from the normal light 

green to a beige to light brown color by freezing, showed a percentage of 

6 .. 1 heal thy seedeo 39 with fungus infection, 4 w1 th bacterial infection11 

aud 50.9 without viability. This indicates that frosted seeds should not. 

be used for seed. Tervet (9) mer.i.tioned tha.t froeted soybean seeds showed 

more fungi and bacterial infections than non-frozen seed., This is true of 

mungbeELna as well. 

Other obse:rv;stione ehow tht"t tn the majority of the seeds testeit there 

wae some damage caused by oowpea weeTile Callobruehus m:,1cula.tus Fe It was 

observed that invariably where the weevil eount wae high, the other disease• 

were also more e.bundanto !his may be explained by the fact that weevils la7 

their eggs on the seeds and the larvae bore a hole in the seed.coat when they 

hatch. This serves as a direct channel for the entrance of fungi and bac­

teria.. In the seeds tested it was noticed that invariably wherever a 

weevil larva had. entered a seed, there was a small 'brown stained hole in. 

the cotyledo.n. Dttring the selection of disease-fTa,e seed.s fo:e th~ t~·uJt& 

of the h;u-mful fungi, :tt 11,a.s observeo. that where th<3 seeds were obviou~l:r 

diseased the weevil• had by-passed them and httd laid their eggs on the 

healthy-a])pea.r:t.ng seed onl.y-. From these observa.tions it fflt'!Y be conel"-ded 

that the .eowpea weevil is one of the major factors to be eonsid.ered in the 

selection of dige.a.s.e-free seed., An overail avere_,ge of the seect,- tested in 

agar plates shows a w·eevil infestation of 5 .. 3% in 2e 100 (non.,.frosted) 

seeds tested .. 
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An overall aver~ge of the seed tests, excluding those with frozen seeds. 

2.84% infected with betcteria~ an.rt S~J;t; infested with ween.ls. Tnie contrasts 

tdth the soil te~ts t1h.ere th9 average heal thy ple.,nts amounted to only- _53,. 1i. 

ported here o . 

lJaoteri!i counts were ma.de of the seeds only when the organism 1nfe~ting 

tha seed !!.p:peared to bG the only factor th~,t prevented the seed from growing 

pTOperly.. lf the seed showed a 101.1e of bacteria a.round it, and did not sprout, 

it was recorded M ha.vin.g a bacterial infectiono r he mode of entrance of the 

bacteria into the seed may 'be dueii to some extent, to the activities cf the 

weevila when layi~ their eggs on the seedct)ato 

!he agar pla,t~ tests of seed of variety Purdue showed more diseased 

plant• than thoae of seed of the othflr va.rieties, and the results of the tests 

may bti ande:rlltood. to aceent the fact tha,t where weevil b p~eeent, the disease 

ra.te 'trill el~o be h1g..'l'ler.. Of 20.9~ dbeased. J?lante, Sf lmd fungi present, 
;, 

8~ had bacterial infection, and 9.li,i were infeE!ted. with weevil., 

,?est pla.tes .of Okla.h.oma Selection 12 sho,red a high rah of heal thy plante 

{ 98. 7%) end ~ loP rate of weev:tl ( 1~) 11 and fungi ( Oo 3~), with no bacteriao 

It mst be remembered th~t th.a s.eeda were grown under aseptic conditions end 
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were s-t1:rface-steril:tzed prior to :planting. If they hacl been pla.nted without 

surface ~:terilization, th,~~,e 'fOUld h~:ve bee~ more fungi and bacte:riaa 

Seed of n.riety Stritzks. p.roduced 95. ?% healthy plants tohich indicates 

a, good yield eould. ba expected from the seeds if they were planted in su.i t­

ii.'ble aoil after being surface-sterilized. fhe weevil percentage wa.a 2.41h 

as compared te 12o2% in Oklahoma. Selecti.on 44,. The bacterial infection 

was only o. 't~ as compared to 81b infection in va,riety Purdue. and the fungus 

infection was 1.3%. 

Seed of Indian 82S7 :produeeirl 82. ?'/, heal thy plante, ranking third from 

the loi~st of' the v~.ri.eties mid selections tee.ted. The dlsea,sed seeds 

!?mounted to l?.,Jf and eo:ndeted of 10~ with fungi, 2</o with bacteria. and 6'{. 

with weevilso 

Seed of vesiety Oklahoma, lf,...ll,3J.1!j,' pr&duced 95o3'ft healthy plants an.cl 4;7'% 

d:isMA~ecl ~eed.se o.f TJhich only, Oo ,i had. fungi& o .. 1i had 'bacterial) i;;.nd 3o ?~ 

had weevil!'o 

All o:f the e:1iperime:nts ht'.tve shown tM.t th~ cowpeE'!, weevil h one of the 

major ea.uses of mungbet.in sprout fa.ilurea With proper control of' this f1.tctor; 

the:re will l}e a f".!:ffi~.ller n:umber of diseaied eeeds. since the expe:rimente.l 

r~su.lte ~hov that there is a:n iner~aee in th9 number of fungl and bacteria, 

it1 proportion to the nu:mbe!' of weevils preeento 

SUMil/TA.RY 

tfungbel!lns were e:1:amin.ed in order to determine their seed-borne fungus 

flora snd it~ isffeet on gprout1:ng11 ~-t Okla,hcm~, A.grieu'.t tu-ral and f{eehanical 

Colloge11 Stillwa,t~rt Okl8h.:>ml"1» using the following varieties and selection: 

Oklahoma Selection 4kr, Pu.rduee Goldehe Oklahoma Selection 12, Stritsk:ae 

Indian 82S7o and Oklahoma 12 ... 4347., Of e,ll the seeds examined 8894~ were 
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hl!q].th,.-, _and 11,581' were diseased. _includ.ing 3.74% with fun.gt, 2.84% with 

baetei"'ia, and s.,% with eowpea weevile, !f,llobrueh1a rmculatua ,~ 

Seed-borne fungi isolated, acco~ding to the frequenc1 of their oc"" 

eu.rrence., were: As;pergillu~ uiga1:, ather · As;pergillqs spp,, Rhizop;aa itqloni­

:C~ Al tern~!~ sp.,. Ctt'l"W,l~r1~ sp .. ·• Mueq;c $po, Belm1ntbmor1um- sp., 

Sprouting tests of ·Oklahoma Seleot1~,n 4/J ·in9•de, harv<M~ted. after a .· 

fr&st11 develop~& sa.si healthy plan:i;e, 16:t ~it'.d 1'ttng1, 5.3~ with bact-eri.$11 

and 20.2~ unabl-e to sprout bseause of frost d.amage. In contrast, ,e-$df!l of 

the sa..ii!'le selacU.o!l, which were not f'ro'sted, prod.need 79. 1'6 healthy plants, 

and 20.:;,; diseased, of ~·hie-h 6.,1~ bad fungi, 2~ had bac,eria, and 12.21 had 

weevils-. !his indicates t'.Mt nuder Oltle.homa, growing eond.1.tions. mungbeane 

sho:QJ.d be ~.rvested 'befort .frost~ 

Untreated seeds grown in uneterilbed soil d0'f'elo:ped d.ietttase symptoms 

cau,sed by Fu.ei£1U sp., Cha:etomiwn sp.,. P:,thtwn ep .. t Rhiiaootonia sp., end 

Vertieillium al]?gatrum. 

Preliminary tests of representative ti!pecies of the me.Jor groups of 

.f'Wlgi ilolated·in.dicated that an injuious effect on mo,ngbeanger.mination 

h caused by Bhboctonia solani, Vertic1ll1um alboatrwn, Aspergillus epp., 

and .Ohaetom1um sp. !hose of dC)llbttul pathegenici t7 included: ,Asper,gil\us 

niger, Al terar19s. spo • and RhiJ£µmA . etolon1.t.r. The harmletJs fungi in­

clude-i: (J,a:yularv, ep •• Mup.2£ sp.., and a seed..-born,e gpee1ee of Fuefl1'1u:m. 
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