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lfCJI'J'GOU8 FLORA, D!SIMFEST/1TION 1 l-iiND GiljRMiitt\TIN~ 
LEGUM'.E SE'ED 

FI:ea,D 

In. seed there is the potentiality for life., It is this 

potentia.li ty t !) through the ages, n1an: has depended upon 

for his ensrtenoa.. Today, progressive technician.a a.oJ.l :farme1:13, 

who realize the i.mportanee of roasonably certain profitable 

crop production instead of only _potential profit fron1 their 

crops, aJ:·e becoming comtinced that the quality of the seed 

the.y plant is v..,orthy of their nwst careful att,entio.t1$c 

Disease i $-Cted seeds result in disease infeoted :pl1;nta;. 

control must be sed upon tt1e prevention of the d.i. sease and 

its spread., Many plant di seas es are not .readily controlled 

after they once get well est1:1blished in the field. or green-

hoLtse; bu:t it, is often possible to limit their occurrence 

by 1neasure.s designed to prevent infection from contaminated. 

seed" It has long been knrnivn that f'u.ngi a.re c1issemi.nated 

with seeds of highe1" plan:ts, eitl1er es s.pores or resting 

structures attached to or carried on the outside of the seed~ 

sclerotia or inf ect.fi.d plant .Parts mixed vJ.i th the seed lot 

or as 11.1yceli um 1Ni tr.1.i.n the seed it self • 

The auth0r became interested in the organis:«1s contami ... 
. . 

natlng ~oawerQial saed. lots ivhll.e observ the effects of 

fungous f'lora on g1::u•m.ination sa£1ples durin.g official seed 

ger.mlnatio.o. teats fo;r the Federal-State Seed Control Labor..; 

atory at IV.tontgomery, Alabama. It is the problem of the seed 

teoh.no_logist to determine the planting value of seed.. The 

peroer1tage of ger.n1ina.tio11 is one of the ma.in factors Qonoerned 



' ' . 

i,n -~$tel:'miii:ing that value ... 
. : --_,'. 

I'fOHl 1afuoratt1rY tests l! a.s. accurertely a$ .Possi.ole 

. ' . . 

taist w6lre plant~ii i.tl the field.. The eontaminati.ng organ1Stl1$ -
. . . 

iometimes sftel.lre this deter.mi.m.rtion diff'icult. . Recently 111211y 
. - . . . 

·or the ofii-o.ial. testlng latforatories a.re· l.'unnin.g gertnination 
. . ' ... . 

both d:fslrifested and unt.fe~tad portions of the s@e:d 
. . ' . . ' . 

The ~ommeroial development of du$t di$i11:t'estants tor 

the> OOD.t.t"ol Of G:t'Op diseases , and . th~ more e:.r..te.nsi Ve USS of 
. ' ' . 

such f:BBte.rials by · ratm.er.s not -only affords an adti~d o,ppor ... -

-. ttUliuy !'or $~Gd analysts: to prf;'l~Oril.'>e QOntrol 
. .· . . . . . 

. . ·: - . ., 

also rn.ake$ it possiblce, in .m .. any insta..n~esi' to detel'mine in 

.th<f l;t>o;atory the pr¢p·able valtte of seed d1sinfestation. 

Tra~ti.r1g the setl<l of sot.is. of the staple erops tu.on as oorn 
, > - •• 

and ootton :t.s beeo.m:ing L.Uliversal in: practi oe 4 But the ei .... 

·- periment.al r·e$ults as to the e:tteot of seed. treatment .Qf som, 

Qt' the :LeglJi:il.es ftt'~ not extensive~ 



LITERATURE REVIEW 

T:he idea·that plant :parasites a.re associated wit-h seed 

dates back at least two hundred yea.re. orton.28 lists Jethro 
. .. . 

Tull of' Bristol, England .• in· l.73:3, as the first reeord.er ot 

seed transmission of disease in Tull 1 s observation that s$ed 

wheat salvaged from. tht:3 sea water was free f ro:m.- bu,nt.. This 

record is also one of the fire.t .milestones in seed diainfes ... 

tation, and it led to the use. of salt-water _steeps wbieh. eon ... 

tinued in popularity until the ninete,:;nt!:i century .. 

A century elapsed before tha first proof' of' seed trans

m.i.E.Jsion of a parasi t.e, 9ther th.an smut, was presented: . In 

1892, BeaobJ demonstrated the first. baetaria.l plant pathogen 

proved to be seed bor.ne.. Si.nae that time, the e·videnoe that 

plant p-arasi tes · are co.f.llmonly ear:ried with th,e seed has been 

steadily ·a.ecumulatlng .. 

. . From a .review ot the lit.era tu.re, the author has asse1:nbled 

the following lists of organisms that have been found associa

ted with the erops .studied. Seymourts.31 Host Ind~x was used 

as a basis for the literature. review-, and. the completed list 

ii;,ae assembled from. th.a fir.st reference of th,e organisms ocour: .... · 

ring in the 11 terature. Baote·ria listed embody recent changes 

l.n nomenclature as listed by· Weiss and Wood45.., 

CRO'?ALARIJ.. s:p,. - CROTALARI.A 

· Bo.trytis cinerea P.ers.26 

(lerQos-p~ra. crotalariae Weber. 26 

· Colletotriohum crotalariae Weber_.,26 



(ii. at . 1· . . ·.....,. j'y'imm n ' . 0. .fJ1 26 
vO;,,. . l. e um "S.o"4Jll .Lh a.;, V IP' 

n.: . · . • · . · •. · · 26 A,J..zoetania solan1 Kuhn, 

DiapO.ltt.b.e er:otalariae Weber~ Airl 

Ma.tlrophomina. pbaseoli {Mat1bl •. ) 

$:el•:retilm1 ba:tatieola feuo,42 

Sel•ei•otiW!l ~oltsii Sae~ ,26 · 

.· ... 42 Ashby; 

.GLYCINE MAX MERR!f • SOYBEAN · 
. . . .. .·.. . . . . . Jl, 
. -Alte . .rnaria at:,:ana Gibson~ •· ·. 

*A.lterl!aria. teau:is atu;,t,.. sensu: Wilt$hirEl.11 

*Asper,gillu.s 1'lavus Link. )8 

*A•pel"gill~s fumigatu~ Fr-e,s,niUs ,:'.38 

*A:Spergillu.s glau~u$ · Link,,lg 

~Aspergillits . ~ger. van. fi~gn.?8 

. ,Aspf.l~gilll.ls 0~1lraoet1.s Wilhe.lm. :,s 

,BotryCl>dipJ,.odia :pallid~ Ell. & llv •21 

Botry_t.is ei,.ner$a ?ers .. l 1 . 

*Cephalo1-il.~ei·lltll• l'o$eum · Qda • )S 
' . ' . ' . - ·. - . . . ' .. .,- . ~ 

18 *Oero~spor2:na .. k:lku:ehi1 Mats and Tomo. · · 

· *;haeto.mium sp • .ltl 
., . . ' ~ . 

. . 

Corti!1wn vs.gum B. &:. . c.l~ .. 
ihizoetonia .. solan:i. Kuhn,.ll. 

· ~Qunning.ham.'ella .. eobinulata ·ffhaxt •. ) Matr.34-
' 

. ·. . GlO!ll~l'ella cingulat-a (.St.onem~). ~pauld.inS .a/ V ~ Seml'enk •. )l 
. : ,•.. .... .. . .. · ...... - _, .. ·.·\.· . . ' 

QQ.Ue~triehum. glyfJ,ines Hori "ll 
• > •• •• ••• Jl . Glome:rella glyeiri.es . .(HE?x-i • ..) · Lehman & Wolf•· 

··liaporthe ·sojai · Lehman .• J.l. 



Erysip.he polygoni D. c,;31 

Fusarium traoheiphilum (Erw .. Sm .. ) Wr. 31 

,ltl.~ariurn oxysporum f o traoheiphilum. (E .. F. s,,) Snyder ani 
Han.sonol8 

' ,; . . 

Hiterod.era marioni (Coi"nu .. ) Goodey. 18 

~acro$po.;1titm sp .Z.8 

Metasphaeria carveri Ell .. & Ev.)l 

31 Mycorrhiza of' Legum.es F ~·· R.. Jones ·;0 

*l?enioillium, app ~'.38 

Phymatotriehum omnivo.:rum {Shear) Dug.Ji 

Ozonium, Otlllli vorum Shear o'Jl . 

*Peronospora manschurioa (Naou..~off) Syd,:, in lit •. Jl 

*:eerono.spor:a sojae Lehman & Wolf .,Jr 

Perono$pora trifolioru.1T1 D. By .)1. 

Phom.a terrestri.s H8.:nsen.2J 

*Fhomo.1,H~ifL sojae Lehmano3l 

l?hyllosticta glyaineum Tel1011 & Daniels •31 

*Psaudo.monas glyci.n.ea .(C.oerper) Stapp •. 28 

Pythium debaryanum l!esse.31 

*:Rhizopus nigri ee.ns Ehr .. 3~ 

~Selerotin.ia libertiiana .FuokeJ..,38 

Sclerotinia solerotiorum (Lib.) lvlassee,.31 

Selerotium bat aticola Tauo .. 17 

Macrophomina phaseoli {Maubl .. ) .Ashby.,17 

Scle;eotium rolfsii Se.cc.31 

*SeptoriS. glycines T .. Hern.mi .:31 

Tielavia basieola. (B. & Br .. ) Zoph.Jl 
\ 

*'l:riehoderma viride (.Pers.} Fr eJS 

*Xanthomonas pha.seoli (E. F .. Sm.) Dowson .. 28 



STIZOLOBIU'.M DE:ERil\TGI.ifN1Jl:Jr BORT., ... i!JfLVETBEliN 

Amerosporium oeoonomieum. Ell .. & Tracy,. 31 

Bacterium stizolobii (Wolf,.) McCul6 45 

Gercospora mucunae · Syd.,. 31 

Ceraospora stizolobii Byd,31 

Rhizoctonia solani Kuhn~ 31 

Cortioium vagum B,, &. Q ~)l 

Ueter-0dera. marioni { Cornu} Goodey,.12 

Heterodera radi ci cola { Greff .. ) lvlull .. 12 

*Pl1oma lingam {Tode) nesm.,28 · 

Phyllosti eta mucunae Ell.$ & Trac;r.)1 

Phym.atotricha.r,"l 0111.nivorum (Shear) Duggar o 13 

*Pseudom.onas syringae van Hallo 28 

Solerotium rc)lf'sii Saec ) 1 

*Xanthomonas phaseoli (E. F .. Smo) Dowson28 

VIGNA SINENSIS (L .. ) ];NDL~ .... COV'\l1?l~it 

JUternaria a.trans Gibson. Jl 

J\me.rosporiu.cil oecoJ:10micu.m Ell., & 1rracy.)l 

J.tisto:ro.a noncentrica Teh.n~34 

Aspergillus .niger van. Tieg.t1.31 

Biakeslea trispora 'l?hax • .31 

Bot:rytis rileyi Farl. :31 

. .31 Gercospora cruenta Saco .. -

Cercos_pora doliohi Ell,. &. Ev .. 1$8731 

Ceraospora vigriae Ell. &, 1:i;v .)l 

cereospora vignaa Racib~ 1s9s.3l 

6 



Ce:reoapora vig,ni ca u..li ~. iJ.1ehon. 3 5 
. Chaetoseptoria -rig~ce Teho.n35. 

Cllo,~nephora ,cuoufbit:fi'J:'Ltfa (Berk & TaV,i) Xha.x,t~4 

Oiadospor:iuni Vig.nae (}.iardrier31 '. 
. : .·. ., ~ 

C-0.tlet.otrl.ohum goss.tpii. Sou:t.h,•h,Jl '. 

·., 7 

OQUet<>trieyhrim: lJnde~utJ:1ian:um l~ecea~ &i Xi.lagn~) Btico~1 •. & C~v¥3l 

Glo111er$lla- lindimu~~.ia.na Snea;r.;i 
Co~tioium. vagum B~ & (t/>l 

Rnitticton:ia ~oiani Kub.n~3l · 

Dipledie natale.n$iS Evans.27 
. '. '.. .· ' . 3.1 Ery.siphe polygon! D,.. O,.. 

Fuiar:i;uni adunc:i.s~orum Weimer &. Ha~te:r.43 

. . )l. 1:uearium mart.ti\:. vu .. pll~seoli Bu.rk.os 

Fu.sari um vasinte~tum Atk. J~ 
,. 

:rnsarium vasinf eot.um var. t:rae..hteiphilum E.:rw,~. Sm~ll. 
' .., . . . ~ ' . 

· *J'usariwa traoheiphilum ('kw-~ Sm."'-) Wr ~}l 
. ; .. , . . 

· Gleospori:wu · truetigannm:· 13·":Jl 

'lelmintb.osporium. moll$ · »~ and o .. Jl · 
U .i.. . A . • · · • · • I r1 · \ "'= A l.1 1.~ta:i;,.~l;"('hi!.01"$. marioni \worau,, vwQti1.e.Y,~ .·.· 

· ffetare>lora l"& dlci-c,o la (G-~e~ ._} Mull ~ .l '7 . · 
- . - . '.'· . ' •, . ·.. · . 

.tept-O,$pha:~i-ltllna vagn&$ T$.b.Oll., ~ Stout:~?' . 
. ' . ' . '· 

*erQpkom.a. $UOOCn.1Ca ::illc<1. &. litv;_.:Jl. 

Maeros.porium legwninum Ok$ •. .'.ll 
!, . 

lii~:re·sphae-ra, a.lni (» •. 0,.;;). Wint .;fl . · . 

.. 'llicx;ospna~ra •uph.orbia$ {:P,. K .• J B. &. o~Jl . 

5):lsetr-iella tlracfu,1}1lhila En, h~ll. 
'1\1' . · ·. ' . .b.. 0 1· • Wil'>;y;.,.· .. A 31 . 
.i:.emato.spera p i1u!n10· l. ,.~aru. ... · .· 

!lEH)Q.$lli,Q$:pQ.l"a va·sint'tHlta Erw ~- iSm\:31 



Neoeoam,o.s:pc;)ra vasintecta var. tracheip.b.ila En. Sm~Jl. 

ozonium omnivorWJ1 Shear .. 31 

Phyx1atot.ri ohumomn.ivorum (Shear) Dug.Jl 
. . ' . . . 

Perieoilia :pyeriospora Fres.)l 

Phoma bakeJria1µ1 Sace .•. 2 

Pho.ma lathyrina. Saec.,31 

. Phyll.ostieta phaseoli.na Sacc~>31,,> · · .· 

·.·. Pleiospora ameri oana Ell. & Ev~ 31 

*Pseudom.onas glyeinaum {Ooerpe.rl Stapp,.17 
,· • • ••• ; • f 

*Pseudomonas syringae van . Hali,. 45. 

Pythiwa aplianidermatum..: (:Edson • .) Fitzpatrick.,Jl 

Pyt!+iuin m.yriotylum Draohsler .. .31 

Rhlzooto:nia ·dimorpha ·Mat.z •. Jl 

Rh.izoot-onia mierosolerotia M:atz.Jl 
~ . . . . 

Maoropl1omin.a pnaaeoii Otaubl._ .. ) · Ashby. 25 · · 

Solerotium ··batatj.oola Taub~ 25 · 
. .. i . ) ;-;. ', h ' Jl, . T:hielavia. bas:teola. ·\B,. & Br ... i,op •. .·. 

. . 

Qas0:m.urus J;j'h~~eoli (Reb.) Arth.31 
. . . . · .· ·.. . .. 31 •· 

· I'lf1gredo appendiculata {F:r.) Arth.. . 

U'romyoes J)hflSeoli (1{eth1) Wint~:}). 

Uromyoes app~ndic~{atus Fr .• 31 · ... 
. . •. :·· . . 

Negredo vig.o.ae (Ba:~.~l.}. lfromm.e.31' 
. . . . 

Uromyoes· vign~e Barel..,Ji 

· Xan.thomonas :v:iguioola B.Ul'k .. 4 



the ·et'feet seed disinfe starits on the germination of. erota .... 

and Bayer dus.t {Nitrophenolmercury) t<J two yea.r 

baoterial leaf ·spot and downy aiildew or1 the 

tb.e stand as compared with that from tintrea.tad seed... It v-1a.s 

concluded from these results the t f ormaltlehyde should not be 

used as a. disinfesting agent :f'or soybean seeds, and that the 

f estanta may be sufficient to make soybean seed treatment 

prof'i tclcble entii'ely apax·t from any benefit obtained from the 

In 1929, the Delaware 1!gricultural Experi111ent Stotion 

reported negative results in the control of foliage diseases 

that are seeHi .... borne.. Heuberger and Nia.ansl5 reporte,l in l9Li,J, 

rate 

. . 

disulfide}, Spergon (te-trachloropa.ra 1Jenzoquir:u.1;:11e), 

Ceresan {2% ethyl mercury 01110.ride)., 



10 

Johnsonl8 ha.s described greenhouse tests conducted at 

!llin.ois i~gricultural Experi.m..ent Station in 1940 with .Semasan 

11<, (1% ethyl mercury phosphate},. Cuprocide (euprous oxide), 

Barbak O (a% mercury phe.nyl eya.r1amide .. ), and Spe.rgon (tet

rac.hloropara benzoquinone} j as disin:t'estarrts.. Cuprocide 

failed tc.) increase emergence~ but the otr11'.ir disinfestants 

caused a significant ave.rage increase in st.and of twelve per 

cent.,. 

Davy? reported in 191-.-2 from the Oklahoma .Agricultural 

Experiment Station t.hat seed treatment .of Virginia soybeans 

with. Spergon and New Imp.roved Ceresan ( 514 ethyl mercury phos .... 

pb.ate} vi/as ef:fecti:ve in preventing seed rots au1d pre-~m.er

gence dam:pir1g-off vvhen the seed vrns sov~n in soil naturally 

infested witl1 Rhizoetonia solani .• 

Tervet38 in 19L~4, found th.at applic.reitions of :maximum 

adhesive dosage of Arasan to soybean seed just prior to plant-

ing increased the total etand. and resulted in a ma1·ked de--

crease in the percerrtage of stunted plants., 

Hildebrand and .Kocn16 working in Ontario in 1946, repo:r-

ted that 1.vith poor quality s~ed and the craeked-eoat tract.ion 

of an othervJisa high q_uali'ty seed, Spergou acoe.lerated. and 

increased e.m.arge11oe of seedlinga and increased yield. While 

'the benefi oial ef::fect of S;pergon \\JaS consistent so far as 

seed. of l.ow quality or da.maged seed 1nere ooncer.1:1ed ~ sueh was 

not the· case wi tb .regard to seed bf high quality" 



crotalaria ,. $oybeans » velvet.beans II and eowpeas,. tJ}®n samples 

tt eaohi except cowpea lots 1~ 2, and 3, "\tere official in-

11 

obtained from the state and Federal see.d test .... 

Cov.ipea lots 1, 2 1 and 3 we.re obtained from. the Oklahoma Ag.t•i.,

eultural Experiment Station. Pertinent ctata reUating to th.es$ 

Isolation expet•.inH:trrts were conducted in Eu"l etf ort to 

determine the f·u.ngous flora of the seed lots ot aoybeans, vel,,.., 

Forty-eigl1~ · seeds to be eultu1~ed were selected tr:oa1 a 

portion .of the test samples.. :Effort VHlS made to obtain all . 

type,e of poss.i ble ftl.ngal da1rsage appearing in tne from 

small or s.uriv0;led seeds to nor.mal size seeds th visible 



Seed Lots 

C 
1 
2 
.3 

owpea 

)) 901 

1153 3 

3 

3 

1218 

1339 

3 1390 

31543 

1589 3 

Soybean 
4 

3 

31319 

31378 

31602 
31609 
31610 

31630 

75189 

75202 

V 
4 

elwtl:aean 
838 

4839 
7442 

7S49 

:J78 
13422 
31396 
31397 

31552 
39680 

Crotalaria 
4722 

4771 

7266 

7468 

7471 

7573 
7852 
12750 

12990 
12991 

-12-

Table 1. Variety, visible condition, 
and origin of seed lots teated 

Variety Visual Observation 

Blackeye Good condition 
Dixie Queen 15% Weevil Dama~ 
Purple Hull Slightly immature, 

1~ weevil damage 
Mixed (Brabham-
Iron) W~ather + 5% weevil 

damage 
Cream Good condition, few 

cracked seed 
Blackeye 10% badly dis-

colored 
Blackeye Slight weather 

damage 
Blackeye JI, Badly weather 

damaged 
Blackeye Slight weather 

damage 
Blackeye 2%, weevil and wea-

ther damage 

Manmoth Yellow 75% Purple discol-
ored 

otootan Slight weather 
damage 

otootan Cracked seed coats, 
old seed 

Otoota.n Slight weather 
damage 

otootan Weather damaged 
otootan Good condition 
otootan 2C1I> seed coats 

cracked 
La.redo Slightly immature, 

5% cracked 
Unlmown (Large 
Yellow) 2<>% of seed, seed 

coats wrinkled and 
blistered 

Unknown (Large 
Yellow) Cracked seed coats 

·-

Early Speckled Good condition 
Early Speckled Weather damaged 
Ear l,r Speckled Good . candit1oo,. 

small seeci 
90 Da.y Slightly immature• 

weather damaged 
.l!i&r .13' .:>P9C1U..eu Wea"tner uwnage 
Early Speckled Good condition 
Early Speckled Good condition 
Early Speckled Slightly immature, 

weathered 
Early Speckled Slight itmnature 
Early Speckled Good condition 

Crotalaria 
stri&i,a·- Gt,od--corrd±t±on· - · 
c. spectabilis Slightly weath-

ered 
c. spectabilis Very immature 

seed 
c. spectabilis Imnature, badly 

weathered 
c. spectabilis Inmature, badly 

weathered 
c. spectabilis Good condition 
c. stria ta Good condition 
c. spectabilis. Slight'.4" weath-

ered 
c .. stria ta Badly -weathered 
c. spectabllis Badly weathered 

Origin 

J 
r-f 4> ~ 

.,; 

~ ;~ §: 
~ .,; ~ 'i &; IIJ 
r-f ~ ~ < f%.4 +> f%.4 

r-f Ill 
IU 

~ ~ 

X 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

.. 
·' 

X 

X 
X 

X 

X 

X 

X 

X 

X 
X 

.. 

X 

X 
X 
X 
X 

X 
X 
X 

; 

x· 

X 

X 

X -, 
X 

X 

X 

X 
X 

X 



. 'the ileed:s wer~ surfaQ$ ateriiized by gently agitating twenty .... 

four seeds, h.$ld in a piece of folded <3he.e.s~ elot11., t0:r ten. 

seeol!t\$ i+1 a 60% ethyl alcohol solution to pre4et :the seed 
. . . 

surtaoe~ then tor two minutes in 50% co~xoial Clorox {2 4 625%: 

sodiu.m hypo'Chlo;r:l.tt.,) .. ~· 

The cultures .were observed on the third, rou:rtt.n, f:ift.b.• 

seve.o:th, n.1ntb:~ e,.a.d tc,urtee.nth d.ay a.ftlf)r· plating,, · Eveq Oi?""' .. 

whioh we.re pJat~d ln petri dishes upo·~ oi-~~k•s agar. 

times th•se t.ll~ee genera 111era not et fiJttJti recognized ~.nd. were .•. 
-0ulturad in pQt~to~dext.rose asa~ tub~JJ~tti:ii i.denti.fying 

characters appe~~~;/and the·n they were ·t~$.lliilf•$rred to the 
. . . . . , ~- ' . ; ,-

Czap ek •s ag~· ,pl.ajiesi The cultures 1.'llere · st·6~e4 in a sterile·. 

germination th~ber held at room te~perat~; until the organ~: 

isms began to fl'."•Ui t and id.entifieati~ri .. (;}o\Q.d bef made. 

Germi~at1~n ,,~sts Were. made on disll/i!ested and. nontr•ated. 
. . ···, .. . . 

p-ort.:Lons of \lle se.ed' ;[ots by the rag-d¢J;t:and soil test mst.hQ<i·t11 

. . -. . . . 

by adding an.. ex~e~s~:r then t.horoughly ~glt,t.iAg the treated lot: 



. ·plaQ~d •O:e~ween do'ubier··thtekhesses of -moist .. paper· \.QifJ(;l.ing' .· 

underl:ain "fd:tJ1 '0~ parohmep.t,~,~ap$:l'.'~. 

~olled with to prevent 
. . 

of tnQistUrei' hwidred ;ieeas ·v1eJ?e tnied ·. 
. . 

( ecxcep'U velvetbee.n.:s 
' . . ~ . . 

EiOa.µse of' thei~ l:erge size,. t.Jnly 50 
. ' . '. 

' . . ··',. -

· seeils wer$. U$ed] in each t·e$t four .··r-epl;i.qzj.tl9t1$. Qt·· dis'"'"· 

and. tour Jtepli,qat.ions pf nontreated. ·se.ed's were mady• 

w:e,a:-e e.xpoa~a: to iempe:ra ture of · io0 Q ,,. to.r · 16 . · 
... · 0 •. 

30 C • r or $ hours. ea e~ d..ay.. In tt:1.~ ''ei ghi <:Lay 

gerit,,iuati.qn perio cl for s.oybaa.,ns and qo,J:peas 
,} " .· 

daY ger.t1IDinatien p.eriod tor ·~.J:>titalaria_ and velvetoeans,. the 

dead .seals 
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Germination counts i.rvere 1nade of' the cowpea s Hnd soybeans 

on t,b.e fourteenth d.rjy and >of the velvetbeans f::l.tld crotalaria, 

on the- tv~enty•fil:'st day after the seeds vile.re "planted., 
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EXPERII!ENT.AL D .. ATA .AND DISCUSSIOH OF 

'the organism isolated in these test;s are listed in 

Ta.ble 2,,. Of the fif'ty-two isolates repo,rte.d, only eighteen 

peas, or velvetbeans., There al'"e no experimental data avail .... 

able as to the pathogenisity of n1ost of the organism ieolated 

ix1 this test g but only a ver;l s.tri.all n.umber of them can be 

regat'ded a.s having no pa:t:,hogenic ef'fact on plants in either 

the· combined effect of' matny organisms worki.r:ig together or in 

eontamin.ating seed can be elim.inated as J:i.aving ho ptlthogenio 

signifioance.. Membe1 .. s o:f the genus. Aspergillus are seldom 

listed as pathogenic but Tervet38 definitely found that .m.icro-

organisms, espeoi.ally fungi belonging to the genus Aspei\gillus» 

are important in. ·hhe loss of viability o:f' soybeans iJl s.torage 

and probably are responsible for nmch of ·the heating or soy.,. 

beans up to temperature$ Of 40° - 450 c., By aoaking seeds in 

filtered oultw:e .m.edia on v~hioh species of f'ungl isolated 

from soybean seed had been grown, he demonstrated the sharp 

specif'ieity of three species of 1\sperg:idlu.s (A .. flavus, .A • ....,.._ . ' . ' -., 

ni~er :iand !• ochraeeusJ in causing abnormal seedling d..evel

crpment a.nd that Aspergi1lus flavus reduced the vigor of the 

seedlings more than any of the species test-ed. The author 

isolate cl ./~spergillus flavus from twenty ... four of the thirty 

.seed lots tested, 01uy R.l:1izopus n:lg:ricans surpassed it .in 

rrequeney of o cOurrence .~ 



Isolated Organisms 

Actinomyces sp. 
Alterna.ria sp. 

-r0Alterna.ria tenuis auct. sensu 
Wiltshire. 

Ascoch,yta sp. 
Asperr;:illua sp. 

Candidus Group 
Glaue us Group 

Aspereillus spp. 
Flavus Oryzae Group 
Terreus Group 

Aspergillus carneus (Van Tiegh.) 
Bloch. 

Aspergillus clavatus Desm. 
Aspergillus elegans Gasp. 
~spergillus flavus Link. 
Aspereillus flavipes (Bain.& Sart.) * 

Thom & Church. 
Aspergillus fumisatus Fresenius. -II; 

* Aspergillus niger (Van Tiegh.) 
Asnergillus niveus Bloch. 
~Aspercillus ochraceus Wilhelm .. 
Aspergillus sydowi (Bain. & Sart.) 

*· 
Thom &: Church. 

Aspergillus tamarii Kita. 
Aspergillus wentii Wehmer. 
Bracny;sporium sp. 

*(;. !Cephalothecium roseum Cda. 
Chaetomium bostrychodes Zoph. 
iChaetomium sp. 
Cladosporium sp •. 
f-Colletotrichum gLycines Hori. *

*C !Colletotrichum. sp. 
CurvuLada liiaeaualia Shear. 

Fusarium moniliforme Sheldon. 
Fusarium semitectum. Berk. & Rav. 
Fuaarium. spp. 

Discolor Section 
Eleguns Section 
Gibbosum Section 

Hormodendrum. sp. 
l\ucor sp. 
Penicillium spp. 

Asymmetr:Lca-Velutina Section 
Biverticillata-Sym.rnetrica Sect. 
Lanata Divaricata Section 
Monoverticillata-Ra.migena Sect. 
Monove r·ticillata-Stricta Sect. 

*.:.. ~sp. 
*R hizoctonia solani Kuhn. 

hizopus nigricans Ehr. 
clerotium bntaticola Taub. 
clerotium. Rolf~ Sacc. 

~ 
-*S 
~ 
Scopula.riopsis brevica ule Sacc. 
Scopulariopsis sp. 
Stemnh•rlium botryosum Wallr •. 
Thielaria sp. 
Trichoderma lignorum (To<le) Harz. 
~ 

'l'richoderma ~p. 
Sterile l,:yceliu1J1 

.. 
,. 

Previously Reported Organisms 

Table 2., 

('I"\ 

-:t ~ 

X 

X X 

X 

X 

X 

X 

i 

X X 

X 

X X 
X 

X 

X 

X 

X 
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X 

X 

X X 

Organisms isolated from ten lots each of soybeans., velvetbe 'ans, <' d cawpeas 

Soybean Seed Lots Vel vetbean Seed Lots 

I: 
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l 

X I X X ' 

X X X X X X 

I X • t I X \-

X 

X :x. I 

X 

X 

X X X X X X X X X 

X 

X ' 

I X X X 

X 

X X X X I :( 

X X X X X X 

X 

~-X X X X X 

X X X 

X X X X X X X X X X 

X X X X 

X X X X X X 

X 

X X X 
X X X 

X 

X X X X X X X X X X X X X X "' X X ~,. 

X X 

X 

X 
X 

X X 

X X X X X X X X X X X X 
X X 

X X X X X X X X X :,: X 

L-.J. 

, .•. , ........ 

X 

X 

X 

X 

X 

X 

X 

X 

--=· : _..,.,. 

Cowpea Seed 

0 ll'\ 

.,<;!)_ 

.-lj g ~ 

i 

I 
X 

X 

X 

X 

X 

X 

i 

. ., 
.,:1,., 

I 
\ 
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xi 
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I 
I 

X I I X 
X 

X 
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X 

X 

X 

X 

X I I X 

X 

XI X 

X 

., Ii ~c "''· ' .. 

I 
i 
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I 
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a- 0 ~ 0--
(<\ °' tO 
("\ (<\ l{\ l{\ 
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I 
I 
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! 
I 

I X I 
I 

X ): ' t 
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~- X X -""-
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-
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:fable· 2 11.,st,~ the orga11iS!l1Sl oaeul"l•lng on eciOh eeed 1Qt 

stu.di.ed.. No record was ltept as .tq th~ perq~:11tage of seed· 
. . 

within th$· $eed. s~irq;>les that . were· eanter11:i.p.ated by .different 

isolates~ Although· the plates of :surface .ateril.i $eed, 
. . 

in all 9ases, l".el{itively free of eontam.imition, 1.n. the final 
- " .. 

ger1era. i eol~ted. frora thJ u,ntreat~d p1.a:t;es 

··.-.;.,,.. . -_ ·,' . . . ' . . -· . ' . . '·_. ·.··, . .· ... 

ism.a Pt-esent. mo.st ot ,tn~. eqnt __ . am.ination. is :tn _. the·· 
•. -~- . -~ .. · 

:. ,. . 

in nearly all . casea the organi~m. has the ability to ir1teet,. 

· · . _th~ seed. 

It vu1s ob~ervea. th~t ·. the hilu.m.s of all µ.ntrJa:ted seed · 

eowpea Iota 1$ 2,.· and J were poverea 1.vith various ~paoies 

of Aspergill.ue and Penieiltium. •. 1\spergil.l.u:ii flavus, Rittzopus 
- ' . . ,• ' 

nigriean.s. a_n.d Alt(frnaria '\t€Jntds Were the m.ost prevalen·t .lso-
. . . 
C • . • 

la.t~s of' th.e eq:wp~~ sau1ples,, 1isoonllvta. sp., l!luoo.r spp~, a.!ld. 

.- -- - ' ". ' _. ..-. . . 

sent oI:i} at least thii:"ty percent -of' tn~ seed samples.-· fwe.nty-
. . 

one other isolates. were listed as 

;percent of the seed lots, treated, 

. Of the tv-vent.y--f:;;ix·o1•ganis.ma repo.1:te.d ii6l:ated· from, 

. velvstbeall s~.~d, Triohode~a lig~orum Wai found mo$t frequent

ly., with_.·ID>.izopus·--~ig~.i<:Sa.n.s· second,.·· and . .Asp~rgillus .• .flavus ' 
:'"' ·' --. . , •· • .• , ·., • -. L , ~ , ,• .·. . • • _. , ._ • • • . • . • , .• • , • 

third·. Alte~ha-lf~-t~11u.is, Aspet:5111Ut3_ rlig$l' ~-- __ Qha~tomium .. spp.,. 
: ·.··: ·'.· --:.. ·. '.' - .. ' . :>' .. -.- ·. . ',, ' ,.:< . : ' . -:">_--· :. " ·:. -.. '·>.-. ,: :-; . . : 

· Co:I.letotriQhAm $pp,• Jrusarlw11 semite:rnt.um, ]'usar.i,wri, ,$pp'.. Qt' 
. . ' ' . ,. . 

t.h9 Eleg.ei . .ns.Seot!on, Mu<J.or ~pp,,. Penic.il.lium $.pp., of t.tte 

Biverticillata. seet.~ort aita'. sterile 1'ungl, · were Usted as oc .... 

• cu.ring fn ttom. th1.rty to orty pt3rcent of th$ seed lots. 



19 

Forty-one organisms we.re lsolated from soybeans. )4 

larger number of orga.riisn1s -i,'\ie.re isolated frotu a high per-

eentage of the seed sam:ples tested than were isolated f.ro.t.11 
i 

cowpeas and velvetbanse Rhizopus nigricans ·was the most fre ... 

quent isolate. ,AlternBria tenuis j) JH~:pergi llus flavus; £1!~ 

pers;illus nige!lj'. Chaetomium spp .. , Fusariu..11 monil1formel) 

Fusa:rium. semitectUEt, Fusarlum S:pp. of the E1egans Section ll 
. ' 

Mucor spp., and sterile fungi were reported isolated from 

fort.y to sixty percent Of the seed lots,; 

In a comparison of 1J:able I with Table 3 and 4 f it e.an 

be observed that there is a b.igh correlation between the 

visible condition of' the seed lots and the percentage of germ ... 

ination obtained.. Sarrtples displaying visibl.e damage in most 

cases proved to be of low germination qualH,y. This indicates 

that special consideration. should be given weather dameiged 

seed in r..nalring reeor-JJnendations for application of seed dis-

ir.u'estants to seed bei'o.re planting~ 

The results ot seed a.isinfestant tests expressed in 

percentages or germination are shown in Tables 3 i 4, and 5 • 

. The germination value, ox· total :percentage of live seed~ of' 

each sample was eo.nsidered as the percent viable seed {percer1-

tage germination plus ha.rd seed),, It is· shown in Table 5 

that in all oases an increase in m.ean gerri1ination pereer1t was 

obtained f'rom the .Arasa.n treatment over th.e check test~ 

adva.rrtages obtained from Ara~ctn disinfestat.fon of Crotalaria 1 

soybeans, and oowpeas,, but ti highly significant advantage was 

obtained from. the treatm,ent of velvet beans j> 
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Table :> •. Effects ,,.f1 aeed d5Jil:in!estants on 
ge;rm:lnatim1 ·percent :i.n modi.tied rag-<l.olJ:. tests 

~ ... ~- . .4¥:::ii 

p,ee.d Lots 
::=,:::c::,/:·--~ 

· Arasan., 
:.,; z. iii!.@ :u: ..,,...., ....... C~J!t!ek 

rt:rr :':llf·· 

Eeplieationi? % Gei.,n. Replications 
l 2 .J A rW -~~Y;e .. t;· 1 2 . .._l_ ..... 4 AvEi. 

~,rz:e,wr:: ' ' zft 

GC)W!)e.a 
1 76 83 83 81 72 'ti 73 72 
2 78 7'5 74 76 81 76 77 78 
3 91 S6 90 $8 89 79 90 86 7<J 83 
30901 84 85 90 90 87 86 86 85 84 $5 
31.153 80 G? 90 S9 $8 85 85· 86 go. 84 ;"'-

31218 s, s:, 75 ~ 81 76 79 79 78 
313:39 91.i- 94 93 --· 91} 87 92 90 - 90 
31390 86 511 ·-~ S$.;5· $6 86 86 
3151~3 89 89 94 91 88 87 $'7 ....... 81 
31589 8d, 0 90 .89 85 86 g:5.5 

.So;rbean '·,1 

·70~5 ''•4 '71~ 74 67 ··70 5B 62 69 66 ·6A. 
12403 81 SL., 85 a3.; 83 85 f32 86 83 
3l3l9 50 49 50 ;o 56 53 Mi 52 5Z 
31378 84 00 87 f3b., t6 SL; f{2 77 77 00 
31602 77 91 '79 80 B2 81 83 77 7g ao 
31609 90 89 iio 85 e6 85 9l 91 Sl+ 00 
31610 62 61+ 5? 62 61 67 60 ?0 64 65 
31.630 76 SJ+ 80 S6 81.5 85 85 86 87 86 
'751$9 68 70 61 65 62 64 55 60 
75202 55 59 61 ---- 58 50 lt:7 !~4 i,,c;a ..... 47 

Velvet bean 
MtJS MJ !+8 46 l}6 94 46 50 l{l 46 94 
4839 L}S li2 42 43 879'5 32 f+O 42 39 76.5 
7442 36 .37 42 40 77o5 37 35 36 39 73 .. 5 
7549. l.7 20 22 2/;i. hl~5* 12 l2 16 l3 26,;,5 
13378 20 2'-1 27 42;5 20 20 20 20 40, ., 

13422 46 4,l l+,l 45 f;6;5-ri-ll' 42 "')d- 39 !+l so.o ;;;o 

31:397 44 l{f 48 46 92;,* 11-2 l1h 44 38 $:5 
31396 48 li/5 !+9 49 97% t, .. , 1+3 42 l+l+ 87 
31552 1+8 1.,,s 1+9 48 96.5 !}5 47 47 i,,s 93.5 
39680 1,r.9 t,6 Mt 50 960) 48 47 lll 47 94,,,.5 

Crotalaria 
1+771 _5·3 6'.3 ?O 71 65 5'~'- 56 52 50 50 5"' :·· .•. ·_ ?.~·,-., £,;. 

4722 72 7S 75 76 yl, 75 ?2 80 71 74 
?266 '79 67 72 64 '71 72 64. 69 1') 69.; 
7468 74 69 ?9 74 74 65 54 71 69 6$ 
75'71 59 68 70 72 67 71 57 72 61 6~ 
7573 96 gl, 90 88 90 90 85 90 86 88 
'7852 69 65 69 76 '70 64 75 fl/ 75 69 
12750 97 96 95 98 96 90 92 91 95 92 
12990 74 70 6:3 69 72 68 '73 82 '74 
12991 50 57 59 54 1+5 52 42 54 51 



1 
2 
3 
30901 
31153 
'.31218 
31339 
31.390 
31543 . 
31~89 

Soybean 
4 
12403 
31319 
31378 

·. 31602 
31609 
31610 
3l630 
7.$189 

· 75202 

· Vel vetbean 
4838 
4839 
7442 
7549 
13378 
13422 
31396 
31397 
31552 
39600 
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Table 4. Effects of seed disWeetan.ts 
on tef~tion percent in soil tests 

.· Araaan 
· R$plicationa 

l 2 Ave. 

71 77 74 
87 7$ 82,S 
76 73 7/+;,.; 
86 86 8.6 
75 66 70.5 
79 77 78 
g5 ' f§/ 86 
h6·· 91 88.5 
72 88 00 
$1 85 83 

52 62 57.,; 
72 72 72 
36 36 36 
70 72 r 7l 
79 7.6 77.5 
S2 82 82 
59 46 52,5 
$0 8) 8L.S 
65 61 63 
57 )4 5!>.5 

90 00 89 
82 88 86 
77 77 77 
40 39 39.5 
38 34 36 
86 ru~ a; 
76 72 74 
84 90 87 
90 88 89 
98 90 94 

·aeplieatiena 
1 z Ave. 

00 
78 
83 
.88 
73 
62 
Sl. 
86 
86 
94 

#7 
73 
40 
72 
68 
S5 
56 
76 
60 
53 

86 
82 
78 
:32 
30. 
76 
66 
85 
86 
92 

s, 
82 
70 
35 
34 
00 
66 
73 
87 
90 

1, 
77~5 ,, 
$4 
70 
11~.; 
17 
86 
81 

~ $6 .. 5 

8;.5 
sz· 
74 
33' • .5 
32 
11 
66 
1, 
86.; 
91 
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Table 5-. The et.t'eQt o:f(:04;ra13,f,U.l disintestant 011 germination 
percent as shown ,:from. the mean germination. percent · of the t~n 

· . lots tested of eaeh crop~ · 

S.eed Type · Ra -Doll T,est Soil Test · 
.,A.rasan · Check · Dif'!- Ara~a.n O.bt.¢k Dl.t.f-

Soybea11 
Co~pea . 
Velvetbean 
erotalaria 

. ' ··. 

. Tb.e:$, r·•$ult$ sugge$t t,hat · s,eed disintestation o:t 

velvetbeans is a <ll.esirable pr.aotice~ ·Treatment ot crotalariett 

soyb,ean, and <HlWpea seed re$Ulted .in ine~eases in h.ea1thy 

ge~.nation, and while ~hese .intli"ease$ were not gl:"flJS.t enough. 
. . ' . · .. 

. ' . . . . . . 

to be statistj. e:ally $1g.nif'ieant, they sugg:est th~t a m.or• 

ext•n.sivEi s.tud,y might. reveal a s!gniticant benefit r~om: 
. . . . : 

_ disinfest.ation., In making reeommendations as to the val.11e 

Q-f B6$d dis1nfestation to a seed. ·tecllnologlst., the adied .. 

work involved in malci.ng hi.s germination report mtuit be ,on~· 
. . .. 

$iclered. The work .required is more than 4ot1bled tor. tb:e. 

samples tJ0.treat~d bee4us~.both treated and u.ntre~ted:lots 
. . 

au.st be tested torbim'to be able 'tp give. a :farmer or seed 
.·,-. ' . . 

merehant a t.r,ue. V!i!lue repo.rt. · In laboratoJry gtll"m.1nat1on 

ta-ts, seed mu.st b$ p~oed in such close pro~il'lli ty that, 
- . . 

. myael.iUw. growing out f:JrOm, an intectet seedling t>r trom .Aea4; 

s:eed may spread over nJ.nintectei .seedling2 and viable cS•e4 
. ·- . . . 

:m.aking a true germ.t.nation count· difti cult. · In· tb!s. sinJy ·· 
. . . : .. _, . . . . 

the author observed a J.arg~r amount o;f f~~l gowth Ql);. 

· \he untr~ate4 en.eek test~ · and eon$ttquent greattr $a-se in 

making g(ijl'mination eounts on the .Arasan-treate4 test$... !r.b:ie 

di!tere.nee Vf~f · .more pronounced in the lot$ . of .visibly 
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dam.aged seed with subsequent low germination percent.. From 

these tests it can be conclud-ed that the seed technologist 

would !ind~ aside fro.m. the increased v:alue of his repo..t"ts, 

that S$e.d. disinfestation would be ec6n.omical on badly 

weatb.e.r damaged seed or on lots in whiol:J. a visual -e:xam.1.nation 

revealed probable low germination, tlllhile '.the treatm~n't mght 

l,'.)e a waste or time on seed appearing to be of rJ.gh germina

tion quality~ One mu.st co.usicler. that a comparative test 

1Jith a disinf~stant "Would determine tl1e p.:i:•obable italue of 

treatt11~nt ot t.he. seed lot., If a farm.er or seed me:rcl1ant 

:receives a report ~hleh shov,s that th~ germination of .his 

seed can. be increased :five to twenty percent by seed. treat

ment, he will be more likely to treat his seed than .if only 

the prese.no(:l of the disease is· reported. 
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SU1\Jill1IARY 

Ten offieial state inspection seed lots of each of 

&rotalaria,, soy'bea.ns 1 CO't'Vpaa.s and velvatbeans were used t~r 

Isola.ti.on of contaminating organisms and gerntination tests, 

by rag•doll and $oil method.a, with and without seed treat

ment. From the isolations fifty-two i$.olates were obtained: 

fort.y ... 0111.e l'rom soybeans,. twenty-six from velvetbeans • and 

twenty"""$even :from cowpeas. Only eighteen or the organisms 

isolated had previously been l;"'eported as o eou.rring on soy

beans, velvetbeans= or co111peas; the remaining t.hirty-f'ou.r 

isolations .represent new records of fungi assoeiat$d i,i th 

these ex-ops~ 

:Modified rag-d.oll and soil germination te<sts we1"'e run 

on Arasa.n disinf ested and cheek test portions of the seed 

lots to determine the eff'eet of Jtrasa.n or germination"' A 

final analysts revealed that in all eases an increase of 

mean germination percent was obt.ained from the treatment 

11vith ArasanJ but only with velvetbeans i,as the increase 

high enough to be statistieally significant. There v~a.s a 

close oorrela.t.ion between the v1 si ble con.di tion of the seed 

lots and tJ1e percentage of ge.rmina, ·tion obtained~ On the 

basis of tbese tests, it is concluded that seed di sin.,. 

festation of velvetbeans is desirable and th.at, because o,t 

the germination increases from treatment· of crQta.laria, 

soybeans; .and eowpeas, a more e:x.tensi ire stu.cly might reveal. 

a significant benefit from di.sinf.estation.. The ra.g•doll 

germination tests show that seed treatment would be an 



advantage to seed teehnologiet:::i _where weather dam;f3.ged or 

poo;f qW:l..li ty se,ed a.r,e eoneerned;, but not With seed rate.4 
. < . 
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