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TNTRODUCTION

For narqr years, investigators have knoun thaü reaves, stems and

seeds of pÌants harbour bacterÍa, yeasts, and fungi. Duggeri ( B )
fot¡nd large numbers of bacterla on the surfaces of healthy plants,

the most conmon fom being a yellow chromogen, which be naned Bactærir¡n

herbicora aureuu.. He regarded tl¡ese organi sms to be tr-ue epiphytes

peculiar to tre zurface of'plants. .&ccording to læhnann, Neunann, and

Breed ( 21 ), this næe was ehanged by e studer¡t, of lÌaggeli, named

Creilinger, to the binomiaL Bacterium herbicola. BeijerÍnck ( h ) cSaibed

that Duggetrirs culture was the same as tÀe one naned Baeillus agglonerans

earlier b5r hin. wÍnkrer ( 35 ) gave tfte name Baeir.lus mesentericus

&ureus to a yellow chromogen isolated frøn t,t¡e surface of prum leaves.

Iluss ( lb ) isol-ated fron clover hay a ¡rellow-pigmented, polar-
fragellated, motile rod which produced agar-srant cur.tures with an

agreeabne odor. Ee named Ít pseudomonas trifolii. å,ccording to Maek

(22), al.l the above nanes apply to the same species as does

Fseudomonas trifolli.

rn nany cases, ye11ow, nonlatlrogenic bacteria on plate cuLtures

have been nistalen for certaÍn pathogens. E. F, .E.,nith (.28 ) found

this to occur frequently in the case of olive knots. This investigator
obtained a large number of non-pathogenic, ye1_1ow bacteria from the

surfaee of co¡n kenn:els, from c¡own-garl of peach, fron daisy ga1l,

and from rose ga11, praetícalIy to ttre exclusion of the pathogenic

organisms. år eryerinent stâtion bulletin ( 2S ) on the bacterial spot,
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of oarnatlon fras based on tåe rrrong organtsn, a cmon surface-gnoring

yel.low tJ¡peo Waite ( 28 ) a1so found a ¡eIlor, non{srasitÅc cbrmo-

gen assoclated ritå Bactertgn palvacea¡lg on tJre ooÈton plant¡ Gnleg

Sìrth ( 28 ) fEolated e red chrmogea fron suger cans, aütacked by

0obls disease, end. ascribed tùe red, strands to it. However, E. Fo

futth ( 2S ) for¡nd. ouly yellø bacteria ln tåe red strands.

Fu¡tåer reports on tt¡e pres¡ence of ¡reIIow-pignented bacteria on

prants incrude t*rose by ?lkes ( 22 j on bran¡ Kr¡rst€iner ( 22 ) on

straw¡ wigger ( 22 ) on bran¡ chrasscz ( zz ) on hrrl.l of, barley seeds¡

@rgentåa1er ( 23 ) on green nalt ar¡d stored wtreat¡ Efed et al. ( 9 )
oa grsea weet eorni Htmer ( 13 ) on'barley seeds and rootlets¡

woller ( fS ¡ on prants and æeds¡ Êra¡nngeter ( 22 ) on gneen prants¡

Euttig ( 22, on g"een plants¡ Ketpper eü ar ( zz, oa cebbage leaves¡

tlaok ( 22 ') on sprouted and unsprrouted çheaùr and on gneen plante¡

[ack coneLdered t*rc ¡relron chronogen isorated by her to represent a

s¡scf.es Ln ttre geilrs Elavobacterlr¡gp Bojko ( g ) usêd ü¡e nf,e

FlavobactenLtn herbl.cole for tt¡e species for¡nd on storred 15æ seedeo

Kretovich a¡rd ReutensteLn ( zo ) Later refemed to thfs species,

formd on stored ¡rheat seeds, as BEcterim herbicolao

A l1unbeü of írmesùigators have shown that, no uatter hcm vigonous

ùhe washing a¡rd drXr cleani.r¡g processes ln a ml.ll are, wheat kernels

harbsr¡r on liheir surfaae a nrmber of nlcmorgani@s, scrne of wtrich Á
eplphyblc a¡rd are f.ncor¡rorated rttÌr {dre flour. Itrus, vrhen flour wE¡

allowed to ferrent fn water, a nr¡nber of organims of t&¡e coron groqp

ap¡leered, anong rhich uere found straLns resrmbX-ing Baclllus leva¡rs
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Letmrenn and ]lÍoLffine, which fonned yellow cuLtures on agar, and fe¡nented

glucose with aeid ar,rd gas forr¡aüion. These have been referred to as the

nyellow gas forrnerst¡ of Holliger, one t¡rpe considered to be Bacterirrn

coli var luteoIíquefaciens Lehnann and Lerry. tehmann, Nermann, arrd

Breed ( 21 ) suggestæd that the tryeIIow acid fornerstt nígbt be included

in Baeterir¡n herbicola.

Itr¡nmer ( 13 ) observed that in musùy grain firngi prevailed whfle

tsacteriun herb:lgotra was present only in suall nunbers. He concluded

theref,ore that a large nu¡lrber of Bacterï-r¡m herbicoLa on seeds of cereals

was a slgn of the good condition of the seed.

Kent-Jones and Amos ( 1 ) made estlmates of bacteråa 6¡ srrnples of

wheat passing through the normal ehanr¡e1s of trade in Great Brltain.

One of the pnedonlnqting organisms which was isolated was a short rod

which appeared to be a member of the genus S"-lavobagterjirrm. Since €,

large proportion of the epiphyüie microfT-ora of green plants has been

found to consist of plgmented, short rods, these investigators believed

that organisms found on crrgtrercial wheat represented typicar plarrt

epiphytes rather than soil or dust eontamínants,

Ol0ara ( 2L ) described a disease of westem wheat grass, charact-

erized by the presence of masses of surface bacteria which formed a

lernon-yel1ow ooze over ùhe upper portion of tÌ¡e pl-ant including tfu
Èeed. The causar organ'ism, Aplqnobacter agropyri, was a short, non-

motÍler non-flagellated, Gram-negatÍve rod; producing viscid, yelrow,

mooth colonies on nutrient agar and on cooked potato and reducing
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llt¡nus ntlk efter about four nontås. He ( a5 ) reported thaü tåis
dlseaee had neny characteristlos fn comon rith RåtÀayrs ètseese of
orchard. grìass, caused by åplanobast€r ratheyLic In both ee!¡€s, a

cheraoterist'f.c, viscid, lemon-ye1lsw Eri.me fonned on ttre leaveso &e
fnjrrry to the plent uas drre to the beotorle penetratd.ng into tåe interioro

Tt¡e aaueel organims ga;ne character{.sttc tenoryellow growtb on neutral

nutrier¡t ag€lrr

Jones et S, ( 18 ) reported a rldely occurriag bactenial disease of
Leaves, Leaf srheattrs, and g[rmes of barley characterized by lesions rritÀ

baGÌtåniat exrdate. DiseaEes sihllar. to the one on barley have been

found on wheat, spert, and rye; a¡rd üre causal organims, monotrichous

rods, wer"e found to belong to ttre seÌre E ecieso Horuever, the barley

bltght organlm attacked barrey onlxr uhÍ].e the wheat, rxre and spert

organltu fnfectedùcåt, rye, s¡ælt end barleye I¿ter ( 19 )r tfreU

descr{.bed tlre bacterlal buBþt organlen of barrey as e single-pola¡r-

fl¿geuatêd, notile, strort, Gran-negatf.ve rod., forrd.ng colonies on ager

t*tat were wax-¡rellow tinged w.lt,tr ord-gold in color, and soft but not
vlscid in consÍstencJrr end. gave it tl¡,e'næe BacterLr¡n translucens o¡ Qpr

This organlffi was ísolated fron the tissues and. tlre e¡nrdate of barle¡r.

It was aLso isolated f¡¡æ old bqrley kemels on which iù persisted.

In this wey tJre disease was canied. frm )¡êar to yearc

$rith et al- ( 29 ) gave the nane Bacterirm tr¿nslucens var unô¡1osrm

to the organlsn eausd.ng bleck chaf,f of ûheet. Ttre characterlstbs of
this organisl were sLnilar to tåose of Bacterirm trapslucens. ûr nutrient
a8êxr 1t proùreed pale ye}.low, mootJr, homogeneous colonies ritù¡ ninute
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raves fn the iatenior wt¡ich were ðtstLnguf.shable 1n obll.qre Lighù, and

on potato agar e, very pale yel.l.o¡r sf,.i.meo

AÊddy eù aI ( 26 ) iso-Lated the orgenim causing bacterial. blLgbù

of r¡re. This organlsn, Bacterirn translucens secalLs, was identÍcal tn

nor¡frological and physfological characters rrrittr Bast€rirn translucens

and Bacterir¡m tra¡rslucens var unù¡f,-osum, but differed f\aom botÌ¡ tn pat¡r-

ogenteityn Becter:lrnn transluaeas sec&]-Ls ir¡feeted on-ly rye¡ Bacter{.rn

transh¡cens lnfeet€d only barley¡ while Becterfu¡m tr¿nslucens rrar unô¡Lomm

infected wheaù, barley, r¡re, and spreLt.

Israilslry a¡¡d Kasakova ( 1l ) isol-ated fron bLeck cheff an orgarri.m

lntemådiate between Eaaterirn translucens and Bacterírru atrsfasie¡Ns

EcürlLoch. However, later iÈ was for¡nd tåaù Ètris isolate ne¡rresented

nereþ a variæt of the fomer¡

Hagborg ( la ) prroposed ttrat ttre species ceus{ñg bactcrial black

chaff be placed i¡r the ge¡rus Ph¡rbornonas. He isolated bactenia fbm

diseased specímens of ttre black chaff typer tested tJlen for patJrogenleiþr

and tror¡nd t'l¡aùr nhLle Pbrtononas transfi¡cens f. sp. undnlosnm ffas comtroû

ùutng tlre years of the investÍgatlon, 1t uas aot tåe c&use of ql't the

dlscoLoraùions referred to as ttb.lack chaffnr

Iþmson ( ? ) prcposed ttre gener{.c nsme XanthononaF for Grarnegatfve

baoteråel pr.ant patåogemso rtrese pathogens, iso.rated fron diseased,

plantsr were descrÍbed as smarr, polan-flegerlated, rctü.le rods, which

fonned charactenlstic, yeIlow, non-diffnsible, pignæted grorttrs on solld

med:Lao He ùransfemed tl¡e origlnal species, Baeterirm transrueens to

';i::::::;;::;:';
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thls neff genrs, as xer¡t¡hmonas translucensr Eqgborg ( 12 ) emended the

descr{.püion o.f Ïant*rmones translueens to lncluda the f-tre ?fornee

s¡nciales¡ ïhich wêna aa follors¡- Ianùhmonas translqgens fo gpr

hordeL f' sPo ævo rrhf.ch infected barley olùy and. ooourr.ed natr¡ral.l¡r oa

barley¡ X,antl¡øonee tüanslucens fo spn llqtulege (S. ü. & B") wlrlch

f.nfected ùeat¡ barley, and rye, and ocer¡rr"ed naturally on nbeat and

ry"¡ @ fr Ð. seoalls (Rn Go & J.) wlrtch lnfected

and occurred nat¡¡ratly on r¡rs, XantJmonas translucens fo Ð. þrdelËqqg4g

rrhlcT¡ Lnfeoted barley and oats and ooourred natura{y on barley¡

Iantåøsnas transluoens f¡ spe cerealis whlct¡ fnfected uheat, barle¡r,

oats, and r¡re and oecurred natr¡nal\y on wheatr

$tå¡tr ( 31 ) reported tÀat nost specf.es of Ïentùmonae grew ta a
basar æèfiu of NHlpt, glucose and sâÀtsr ht tåat s@e speoles requtæd

ln eddítion nettrionLne, gtutanlc acJ.d,, or nicotLnLe aeid. st,ap and

WeLss ( lZ ¡ forrnd that lantåmonas sI,p. dtd not gsor tn e s¡mthetfo

nediru and stat€d that ttris cbåraaterl.stf.c nlgbt be vatr¡able in tt¡e

t'a,rcnoqr of baotærtat plant patÀogenso ûol'dsteln ( fO ) reported tåat

tåe yel.lor eplphyte of rheat prodrrced slleþt grrørth ln e nedl.un contel4f.ng

eqnreglae as ûhe eole sou¡tce of aarbon and nLtrogen nhenaas representr

atl'vee of tbe gênus lge!4. qag pnoduoed. no aPpncoiable groütåc

tlæes eù al ( 16 ) studied tJre nicroflore of stored w?reat and. forurd

tåat the m{orfty of tåe oolontes deveroptag on nutrfent agar apparcnt\y

belolryed to oae specles¡ Ítrts type hed an averege Laci.dense ol j%t

3l#, ed 37fi on Soo 6, ¡üo. ]., and Nor h ¡OmitoUe Nortùern red sprtng

nheats, respectrfvnþ. It a¡peaned to be tùe sanê esr tåe epiphybfe
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species, re5)ortÆd by lh¡ggelf as Bacteriun herbicoþ_aurctln.

I[ltson ( 3L ) str¡dled 22 lsolates of yellow bacter{.a f}m wheat,

shieh resenbled culturalfy and ptryslologLcally Pb¡rtonones-translucens

var r¡ndr¡losa (^hrthr Jones, æd Redff) Hagborg-a plant pathogen. Se

estimated ti¡aù t¡his t¡rpe aade up about 85ß of ¡ll tihe baeteria on ríheato

.slnlnonds ( 2? ) reported tirat tJre epi¡ùry"htc bacter{.a on wheat seeds

were antiblotic to HeLnj-ntt¡osporirn se.t'iurm P. Kc g Brr a eomoa rooù

pat*rogena HLs descriptú.on of tt¡e tsolations made corrld be a¡rplleable

to the epf.phyte. However, .Iæes et at ( 1? ) pnoduced evidence ttrat,

while cul-ùr¡res of certain ¡rellow chronogens and of the nÍxed fAora of

grain ${4rressed the growth of t}re fbgus, fi.ltrates of the sme bacteria

failed to do so. fhey suggested tihat tJris apl¡arent antagonisùÍc actlon

of tJre epiphyttc bacteria probgbly was dr¡e to cøpetition for nutrieumts

in the nedirm sunormdfng ttre seeds, sLnce a nrmerlcally incr.eased

eplphytte flora would resr¡lü from the prelidnary i-ncubatLon of tùre

noister¡ed seedso

Sùafk ( lO ¡ oarrd.ed out a ccrprehensf.ve sùu$r of {he flora of

seeds of fJ.ax¡ barley, and oats, rquresarting different grades, and on

wheat planùsc thLs lnvestùgator re¡nrted that ¡rellow chræogenlc

becter{.a eonstLùuted a lerge proportion of the flora on seeds a¡nd on

groruing plants, partieularþ on older plarlts.

Burklrolder ( 5 ) cS.ained tåaù menbers of the genus Xanthmonas

were difÏerent fbm other bacteria rçith tbe probab.Le exceptÍon of

Pseudorcnas trifolLí Huss. Even ti¡ough ttte yellour sapro¡ùrytes conrnonþ
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found on plants wêre sinller in col.or to Ïar¡ttrmonas Ep.¡ tåose sù¡dled

bpr him were disstmf 1.E¡. Ln oüer eharacterLstLcso

eot.dsteln ( IO ) carrted out a cq)arative stilrdy of 13 isolates of

tåe yeL1ow epfplÐrte fi¡m rheat and aine representati.ves of tihe genns

ïantlrqesn.qo SÌre showed tbat tåe ho gnoupg of orggnlsms rrer€ elm{}s¡.

norphologleatly and ln uost, cul.ù¡rel oharacteristú.cs, rl¡lle differences

lrr sme of tåe physiologf.cal. characterlstLcs Tyere no greater than wot¡jld

be found betsEen s¡recLes Ln a¡ry gêñusc

Stsel ( 33 ) cq4red 31 lsoLates of tl¡e yellow epfpb¡rte f¡m verious

sources Fith seven isolatcs of certaln næed s¡neles of Xantt¡omonas and

found cl-ose agreænt Ln nuùrit'ional rêqlplrements. He obsenred eertatn

dÍ.fïerences, hotevero Ibe epfphyte grem ln tåe besal nedlrn of Sta¡r

to whlch was added asparagtne as the sol.e souree of earbsn and nltrogen.

ft greil elso 1n a nutrlent brotÈ nedlrn rritb a pE of l+r5" Ha nede tosts

for petÀogenielty æ rtreat, oats, and barley, usfng 19 lsolatas of tlre

eelpbfte and folr representatlvee of Xentåmon¿s tnanElucensc üone of

tl¡e Lsolates of tÀe epiph¡rte proôrced s¡mptæs of fåe dlseese rbe¡re¡s

tåe pathogens proùrced the eha¡ecterlstl,e leef.ons. of black ehaffc 1tris

ÍnvestLgator al-so stnrdied tdre plgments proùrced by the eptpbyte, and

formd that tlrey wGtr¡ slnflar to the pathogens in reElect to¡ llpocyan

reaction, ex$racting solvents, partitf.on test, color tæsts and ehromato-

gfephic ad.sorptf.on. Eonever, he for¡nd tåe pLgnrents to be different when

obsened on a ¡ùotoelectrLc spectno¡ùrotæeter, but, lùe difference betreen

an epiphyüe and a nened ¡nt'hogen wae not greater tåan tt¡e dLfferenae

beùreen species in tlre genrs ldqÈhmonas.
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E¡u tùe above, lt ls evLdent tù¿t tÀe surfeces of seeds a¡d t{re

stn¡ctures of varlous plants harbou¡ large nmbers of 1r.eIlow chrmogenlo

baoterÍa, scme of rhleh are ¡nttrogenLo and others sapno¡ùybLc. the

yallor ¡nt*rogens have been sürdied in sæe detell. þ varlous Lnvestl-

gdors, end clasEltled. lhis inræstt¡f;atlon ras can:led out to ôteLa

adùtti.onal Lnfortatd.on on the yelIow chrmogenie saprc¡ù¡rtes on p.!.ants¡
:

ft was dtvtded into four partsr-

Pert l--']!e.tjlor ohnmogens on oerüain gral.ns

ps¡t ffælsllø chronogens on certain gfasses and shnrbs

Part fÏl-lfellow obromogens sn nonuail and geml.natÆd uheaü

Part fV--lfellow ahnonogens æ elover hay
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PART I
ÏTTI6W CHROMOGEIüS ON CEA,TAIN GRATNS

The plants which were used i.n thls part of ttre study were grora

at the lhiverslty of Ma¡rltoba. Ttrey r^epresented: RÊfuån wheat,

It¡atcher wheat, Þreter oats, Montcal¡m barley, Dakota flax, and Pagoda

soybeans. lhese were sampled at O (i. e. when the plant was a.bout

l+ - 6 inches hielr)r 7t L9, 3L, bg, 55, 6, Bl+, and 9lr days. Addltional

sanples representing the heads or pods were taken at h9 days and at

sanpling dates t?¡er"eafter.

Each plant was eut above the ground, high enough to ¡nini¡siae soil

contamtnatd.on, sufficient cllppÌngs being used to insure about one gram

dry weight. Each sanple was washed 1n 1o0-ml-. sterÍ}e water 1n a ó-oz.

screw-top bottle by shaking 25 tines and drained thorougþy, in order

to renove dust t¡rpe organisms. Iü was diluüed in I0OqnI. sterile water

and shaken on a to-and-fro machine for 30 ninutes. þpropriate dilutÍons

were plated 1n duplLcate Ín Difco nutrient âgârr Incubation was at, 2loç.

for 7 days.

In order to deterrnine the weight, the sarnple was drÍed in an oven

at loo-l0l+o0. for about 16 hours in the origlnal bottle, ar¡d ttre tare

deterrnined. Cotmts representing tJre nr¡nbers of,'bacteria a¡d ye1low chrmogens

rrere r€corded and adjusted to tt¡e one grâm dry-weight basis.

In order to segregate tåe epiphyte aLl ¡retr-Iow surface colonies on

one plate from each sam¡r.le were subcultured on nutrient agar slants and

later tested for:-



-I'1*

' (1) illtrata reô¡cti.on

Du¡ilf.oate attrete brstb enl.turee, iacubated at 25o0c f,or

l¡8 honr¡, re¡e test¿d for nttrLtas by adding a few drops o.f EulJenLlLo

actd (8 gnec of sulfan|tlo aeid fu¡ rcq}m]. of I N aoetto Eeid) and

al -naphtùylmlne þagent (5 gps. of 4..n4¡ùttrylalne Ôlssolved l¡

looo.a.lo of 5 l¡ geetLc acld) to O.5 al. portdons of tbe cuLture¡ and

for ¡,rnror¡ia þ addü.r¡g h or 5 drops of Nessler¡s reaggnt þ otber O.5 d.

¡nrtd.one of tl¡e cul-ü¡rreÇ

A t¡rpical eplphyte, i^u tÀis Etrrff ehecked agaÍnet a

culùu¡e Lsolated by Steel ( 33 ) tn 195Or reù¡ced nltrate to nltrlte

but not to ry¡oniao At eaah date of testing tno tr¡bes of r¡¡linoautated

nedf.rm, rere tested riùh the neagenùo, gø an eddLtlonaL obeok on ætùode¡

G2¡ Grørth f.n a nedLre coatei,aing Ur-æparagine as tJre eole 8ou¡ìBe

of oarboa and nf.t'nsgen

.ll]. isolates, eultnred tn ùrplleate, uere testæd for grorth

fa ttre sutrf.ent meôü¡m of Stem srd ïteies ( 3e )r after ineubaùion ¡t 25oG.

for 5 daysc ltre cmposftion of tbe ædlrn fo.llows¡-

ågparagf¡e ].c0 guo

I'eO æe

o.2 We

Ocl gnr

O"1 go

leO nrl. of a IS solutü.on

IOOO Ël c

12HPoh

tf6%

G#I¿

næt

8eG13

Dlgüllled rater

å, typical eplph¡Ae ln thtE oase proôreed Eligbü

turbldlÐ tû thÊ medLu, lùe enl't¡rre sf, S'teel ( 33 ) beine used es a
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check agaLn. åt each dete of testl¡g Pssudmonas ae¡nrginose and

Xanlùmonas transhcens rere tcsted 1n tÀls Eæ medltm under the

eæe eondl.tlonso the fomer regala¡Iy proôroed ùurbtè1ùy¡ ulrereaE

tlre latter proùrced no evl.&nce of, grorrthr

(3) üoütlLüY

Hanglràg drop preparatLone f$e nutrlent broth cr¡ltr¡rreg

l¡cubetæd at ?5tic for 2h hogs 
""o" "*.rfned 

for uotilåtrc 
.4. 

olesr

sreeplng novtment or a dartÍng acnoss tùe nicnosco¡úo flel.d wes taken

to be t¡¡p1oal. of the epiphyte¡

(l+) GrEnls reactdon

llhe sErre nr¡tr.Lent brottr or¡Lü¡:nes ¡¡ere nÊ*tr,.tested þ
Gran¡s stetn. SadI., Gratrnegative rlods rere assrmed to reprresent tlre

epf¡furte1

the total eou¡rt ùh, eq)ressed as avìeraees of counùs f¡¡m four

plates, on eaeh of tåe graLas, are presented ln Tab1es Iå and IBc Gor¡nts

of yeAlor cbrmogene on tùesa oaqfles are presented ln teþlee fIå and

IIB; and of, t&re eptpby-be t¡ lqþIes IILI, end IIIBo the sæe ùta, eqresoed

as logarltJms, a¡re shorn $gaphtaallJ¡ ln Elgs. I to LLf

In general, comtg we¡re lorr aad. flr¡ctuated erratlcally at the flrst
four samplfngs¡ Eovever, startfng A.t:h9 da¡rs, the total eo¡¡nt data, as

well as the cotmt of ¡rellow cbrmgens and of tbe epíphyte, res hlgher

and remalned at a higþ level for tÀe remalnder of the invesÈlgatlon.

nn nost ceses, tbe hlgþest cor¡nt ças obtained at tåe gl1-dåy smplÍng¡
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fcÏltr eb¡mogens eonstiùrtêd fræ e to 88Í of tåe totål baeteriaL

population on the gralns used¡ However, tùrey represented less tJran lOfi

la about tåreæqpatüers of the sanqlles. Ibe resr¡lts a¡¡e shora Ín
Tables fYâ. and IIBr Íhe eptpby-ta vaE üre only l/o1lor chro¡rrrgen on 3ff
of these saruples¡ It made up a large proporti.on on |lost of tbe otÀers.

Srese results are shoÌm in Tables Vâ, and TBr



Table LA.

lotal bacterla on wheat and oats öuring the growlng season (x tO4 /gm,)

L95t

June L5

June 22

JuLy 7

IuIy L6

August l
Âugpst 9

August 20

September

September

Redman ffieat
Stens and Eeacls

leaves

gx

,L
42

0.4

9'.l

LII53

,1,888

72 r4L4

94 r556

lhatober Mreat
Stens anel Eeads

Ieaves

6

L'I

---

649

1$7'.1

LrLgi

5 1837

,o,488

,l

0.5

10

0.1

,95

Lr4Lg

t8 r+52

4'l r54L

L28 rg64

average of eounts from four Blates ln each ease

samB1e not o-p-tainecl

3'.l

25+

40

V r2?9

9 r9L5

Oats
SSqEs ântl Eeads

Leavgs

L'|.

ao3

0.I
2

886

'|,22

rr284

L'l t6'14

28 r64L

14

t20
o

24t

L9 ,L49

L9 r'lL+

I
þlF-
t



L95t

lab].e IB

Tsta1 baoterla on bar}ey, flax ancl, soybeang

dur!,ng the growlng season (x tO,$ /eE.)

June 15

June 22.

July 7

JuLy 16

egeust I
Âugust p.

{ugust 20

September

September

BarIey
Stens anat Eeads

leaves

lgx
69

4

16

686

.6rgo8
5? rL? 4

21,00?

89 r?63

-:-

,4L

L,62',1

7 ,L45

4 r86"t

5 1065

FIar
Stens anel Eeacls

Ieaves

6

1?

6

0.?

0.6

0.I

5',17

3 #6a
'l3 rzl4

L44 r'.lrT

average of counts from four plates la eaeh case

sanBle not obtalnecl

Soybeans
Stens anct Porls

Ieaves

'17+

L r016

71 ,zao

24 rl9'

8¡

46

28

454

28'

9L+

L5 r8,ra

10,4r8

I
H\Jl
I

2 167+



Tab1e Ir.A.

Yellow cbronogens on uheat and. oats êurlng the growlng seasoa (x LOa /æ.)

L95L

June Lj
June 22.

July ?

JuIy 16

.Àugust 7

August 9

Åugust 20

September 6

September lf

Rednan flreat
Stens anè Eeads

Ieaves

ogx

LZ

0

0

4

L92

20,4OB

L'l ,?4L

57 t?o'l

- 

,ru
2#'.|"l

48'

Lrt82

L5 1244

Thateher Wlreat
Stems anô Eeads

leaves

o:4*

0¿2

0

0

I
2L5

9 ¡524

L6 ri91
6+ r+82

x

EE

average of eounts frsm

no cor¡¡rt on any plates

e*rqple not obtalnedt

I8

190

7

928

V t'17'l

Oats
Stens and

Ieaves

I
0cl

0 o0l

0oB

97

206

,50

t t r48o

L8 r91z

four Blates ln each ease

at dllutlon used

Heacls

ËË-

I
72

L94

lt fr5o
10,714

I

H
I
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Table IIB
Yellor ehronogens on barley,

durln6 the growl.ag seassn

June 15

June 22

July 7

Jul.y 16

.Àugust ]
Åugust 9
Âugust 20

$eptember

Septenber

BarIey
Stens anel Eeacls

Ieaves

3x

6r

0.8

0lrf

5?

100

16 fiï'î
LrO42

55 rt6,

fJ.ax, and, soybeans

(x toa len.)

5t
z|g

Lr876

46',1

? r72'l

FIax
Stens and Eeacle

leaves

6

L'l

E average of counts from

rr no eount on aay Blates

--- samBLe not obtafnedl

0nB

0.1

0.1

0

Soybeans
Steme and Foôs

leaves

L92

I, e86

58,gz8

78 r94't

four plates ln eaeh ease

aü ths dllutlons useü

r.g

25

4

0

278

Lt4

l.,200

8 ro6j

,

L66

2rL94

2 1284

I
Pr¡
I

lBt



fhe eBlpbyte sn wheat

L95t

June L5

June 22

JuIy ?

Juty 16

august l
Augr¡st 9

.&ugust 29

September

SeBtember

Redman ÏÍbeat
Stens ancl Eeaels

Ieaves

Eable IIIA
anci oats durlng the

0Ïx

IE

0

0

4

Lgz

1? r0o?

L2 106g

40 ,115

:::

,,'18

2ú'l'l
485

L,'82
L5 1243

[hateher Tfheat
Stems anel Eeaels

leaves

6

L'.

growlng season (x roa /sr.)

0.4r

0.2

0

0

0

2L5

9 t524

La fi25
45 rL1ol

average of counts from

no count on any B1ates

eaqBle not obtalnecl

Oats
Stens ancL

leaves

L5

190

¡I
t

aaQ
74|.,

, r'11"1

0.8

0

0.0L

0.8

,L
L72

lu
9 106,

Lt t'169

four plates ln eaeh oase

at the dllutlon used

Heaels

0

54

L94

l-0,000

, rl',lL

I
þ¡(D

û



L9st

June Lj
June 22

July ?

JuIy 16

August V

.åugust p

Àugust 20

September

SeBtember

fbe eplphyte

öurlng tbe

Barley
Stems anô Eeaels

leaves

TabIE IIIB
on barley, flax anel soybeans

growlng season (x foa /g.)

1x

61

0.8

0

I
67

24,638

lro42

4L1522

FLar
Stems ancl

leavee

6

L'I

L2

2L9

866

,r7
Lt55L

average of eountE from four

no oount on any plate at the

sam¡rLe not obtaLneù

0.8

CI.05

6xx

0

Eeads
Soybeahs

Stens ancl Poås
Leaves

L92

900

4L r25A

55 1263

rg

L'l

0

pl-atee ln eaoh oase

dllution used.

2?.8

L3+

6oo

5 1043

,

119

Lt567

L 1614

I
ts\o
¡

298



Inciclenee of yellow

peroentages

L2 5t

June Lj
June 22

JuIy ?

July 16

.August ,

.åugust 9

.August 20

September 6

September U

Reclaan lÍbeat
Steus aad, Eeacls

leaves

lable IT3.

chronogens on wheat ancl

of the total baeterlal

I
39

0

0

4

tt
6+

24

6o

Tbeteher Wheat
Stene ancl Eeads

leaves

oats exBressecl as

populatf.ons

8s

Br

4L

24

50

5

40

0

0

20

I4

5a

37

50

Oats
Stens anel

leaves

6

,7

L0

40

tl,
28

2',1

65

66

5o

'1-5

18

a'.'

78

Heads

I

I
I

,7

6s

8o

6t

69



labLe M
rneielenoe of yellow chromogens on barley, frar and soybeans

eqlressed, as pereentages of the total baeterlat popuratlons

L9 ¡t

June L5

Jr.lne 2Ê

JuLy ?

Jul,y 16

.åugust t

.&ugust !
August 20

September

September

BarIey
Stens and. Heads

Ieaves

L6

88

5

0

9

2

Flax
Stems and Heads

leaves

6

L'l.

,IL

5

61

L'
L4

L'l-

0

L5

L3

26

L0

Soybeans
Stems and Pods

leaves

38

L'

7

t,

t3

75

8r

5445

??

,4
T4

0

I
18

L1

2?

I
l\tF
û

L'



Table lTA

Incldenee of tbe eplphyte on wbeat

peroentages of yellow

L9 5t

Jnne 15

June ?2

JuIy ?

July 16

Aug¡rst l
August I
August 20

Septenber

September

Rednan IÍheat
Stems and. Eeaels

Leaves

0

100

0

0

L00

I00
,IL

65

?o

and oats erBressecl

ehromogens

[hateher ffireat
Stems anil Eead.s

Leaves

6

L'I

L00

I00

100

100

100

I00

100

0

0

0

L00

100

69

?0

as

Oats
Stens ancl

leaves

Rz

100

100

100

100

Bo

0

100

100

52

8t

88

'15

'l+

Heads

0

75

1,00

83

v3

I
1\)l\)
I



Inotd,enee of the

expr:essecl ae

L9 5L

June Lj
June 22

Jr¡ly ?

JuLy t6

Âugust 3

August 9

August 20

Se¡rtember

SeBtember

BarIey
Stens anel Heads

Ieaves

Table IIB

eBlBhyte on barley, flax and soybeans

percentages of yellow chromogens

100

100

100

0

L'
z7

6'l

t00

76

FLax
Stens and, Eeadls

Ieaves

23

100

46

7L

?0

6

L'T

100

5o

0

0

100

15

69

69

Soybeans
Stems and Porlls

leaves

L00

68

0

0

100

'/,2

'll
'/,0

100

100

5o

6,

¡--

¡rQlv

r\,
li,
I
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PåRT II
IET,I¡W CIIRCEIæEI{S OiV CEBTAIN GRASSES åfiD SHBI¡tsË

lbe saqflee r¡sed Lu thLs part of t&e sürff nere obtafncd, orr tåe

ceplrs et the 'ü {vorslty of t{anltoba¡ fhegr represeatêdr Læo grassee,

thloh ïLlI be ¡eferred ts aa Orass I and Grass rI; hone¡rsnckle leaves,

end rltd noee leaves. I'hey uere saryIed at O ($ay n, LgSL) t ? t L3t

38r lrSr lolrr and 135 ds¡rse the ¡uoeeù¡¡e followed ree tåo sæ ao

outJLnEd la' Part f sf ùhlE investlgaùlon,

t|he totaL eount ùh, e:pressed as evêrages of cor¡nts on four platee

fìnon each sarrple, a¡îe rêoorded tn Table VI. Cor¡nts of, ye1lo ehræogens

anB presented in Table VII; and of the epiphftê ln ÎaþIe VIII. Itre data,

- eqrngssed as logarít'hns, are shown graphicarry rn Figs. Lz, L3, lh¡ and

t;5..

h the gresEes the tot¡I basterlal poprrlaùionr a¡rd yelLow ohronogenst 
,..,

inoreaeed erfng the season, ht to a .qretler ertent {ü¡n on the gratns ,',

referred to t.n parb ro Gormts of tåe eptp[qrte rere hfgþ erratJ.c

througbout, hù were a Ilttle lrrrre consrsùentlr higþ 1n Late smpu.nga"

Àrr eounts on tùe leaves of tåe two sbnrba rere uuch s¡]1er tù¿n 
:on {ùe gressear or on the gralns refer*ed to aþove. IeISm chrønogens t ,

and tl¡e epiFhytê as welI, were present on tåe shrrrb reaves but tbe

counts uere loso

Tellow etrromgelrs }ikemise conetLtuted a s¡ratter proportfsn of tåe 
:

totar bacterc.aL ¡npuJ,atlon on tù¡ese sanptes tÀan on the grains¡ the
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peroentege being from O to 50" îrese results are presenùed in lable rx.

As was tlre c6se with ttre gre.ins, referred ùo i-n Part Ir the epiphybe

aga.ln eo'nryrised a Large pro¡nrtion of, ye1low chronogens. The epiphyte

mas tÀe only yellorr chrc¡sogen on 25î& of ttre sryles in this câsêr It

constitutæd e-,.larger proporü:ion of yeJ-Iow chromogens on the shnrb leaves

tlran on tåe grasses. the resuSts are shown in ÎâbJ.e Io



table VI

TotaL baeterla on grassesr. hoaeysuckle leaves and wlld rose leaves

durlng the growlng eeason (x toa /g.)

L95L

Mav vo

June 6

Jr¡.ae L2.

JuLy ?

July L7

September II
Ootober 12

Grass f

0xx

?4

TI2

9 ,'156

85 ror+

55 rL69

z6z r8+o

Grass II

x

xx.

1o 
'?t4x

8 1626

13,000

a¡Li.j

I00r000

z6 rVzï

2?8,88'

average -of counts from for¡,r Blates ln eaeh case

no eoust on any plate at the dilution used.

HoneysuckLe
leaves

0

B

0n8

L.0

006

Wltd rose
Leaves

6,1

LLT

5L6

109

2L

,5L

295

79

48

I
|\'\o
I



fable VII
lellow ehromogeas gn grasses, honeysuekLe leaves and wlLd rose leaves

durlng the growlng season (x toa / æ,)

L9'L

Ifray 30

June 6

June 12

July ?

Jufy 1?

September 11

Octsber L2

Gnass I

g:rx

z)
0

+ 
'8?B

8r16'

L' $65

50 1650

Grass II

lraorx

946

1r200

36V

'l ú2"1

4 146?

2? 
'3+6

average of counts from four Blates ln each eage

no oount on any BLates at the dilutlon used,

HoneysÈckl,e
leaves

0

2

0o2

0 o:02

0.04

25

,

WlLd rose
Leaves

I
7

9

32

0e9

L9

L9

I
f,¡,o
I
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TIre eplphyte on grasses, honeysuckle

d.uring the growlng season
¡

itt

May ]0

Juae 6

June Lz

July ?

July L?

September 11

October Lz

GrasE I

0xx

0.3

0

t,4oL
L 186,

5 r'l6z

leaves and wlld rose leaves

(x L04 /w)

Grass II

average of eounts from

no count on any Blates

Honeysuckle
Ieaves

0

45

0

28z

2 r?26

3 1906

t8 
'9ro

0

0.9

CI.1

0 .02

0 .04

9

t

fÍlld rose
Leaves

four plates ln each ease

at the dlLutlon Bsecl

0 o?x

z

I
,2
0.9

L9

L?

ü

F
û



Table

InelÖence of yellow

honeysuekle leaves

erpressed as pereentages of

L95t

May ]O

June 6

June Lz

JuIy ?

July L?

September 1l
Ootsber 12

Grass I

DT

chronogens on grassos,

and wlId, rose leaves

total bacterlal populatlons

0

L3

0

50

9

'L
L9

Grass II

?

11

B

9

I
L9

I

EoneysuekJ-e' leaves

0

25

25

2

,l

3z

6

fÍlld rose
Ieaves

2

,

z

29

4

5

7

I
t¿t

'ì'
C



lable T

Inelden-ce of the eBlp\yte on grasses,

honeyeuckle Leaves ancl wlld rose leaves

expressecl as ¡roroentages of yellow chronogens

L9,L

May J0

June 6

June 12

JuIy ?

July L?

September Ll,

Oetoþer 12

Grass I

0

10

0

0

42

14

11

Glrass II

0

5

0

?8

,L
8r

86

Eoneysuokle
leaves

0

45

50

L00

I00

,6

,,

glld roae
l-eaves

70

L00

Bg

100

L00

100

L00

I
t¡tf¡,
'l
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PåBT TTI

TET,Itr CHR@GET{S €N $ONUA¡¡

åND GEMøINÀÎEÐ WHEAT

Bacter{.a on noraal nheat

Sryles of Re&ea and üarErls wheats, provided tt¡¡¡ougb tJre eourtesy

of t*re llæLnion traboratory of, Cereal Feeê1ng loeated at îbe lhiversity,
wene ueed, 1n this parü of t&e süuffo the mett¡od euployed for eulturlng

the bacterLe ras that used by Jæes et aL ( 16 ). å. l(Þgn. seryùe of

eeoh sheat was prepered for plat'ing by belng ü.Iuted fn r@ü1. sterl.le

water in a 6-oar seî6r-top bottte, contaiaing ae weLL lÞgn. ster"ile

gravel, and shåken on a to-and-fro aechine for 30 n{aute6. âppropr{.ate

dilutlons rere madEi end ùrpllcate plates rere pre[rared usi.g D,fcs

nutrd.ent ager as a zubstratee Inaubation wes eù 25o[¡. for ? deys.

the ntmbers of, toail becterla qnd of ¡rellow clrræogens were neoorded. .

and affust€d to a single-kernel baeis¡ In order to dtstingnish the

eplphybe tlhe met*tod outlÍned ln Parù I of thls investigation was follorredr

t'he date on lùese ssnples are shorn belowo

Tariety of

ffireeü

Total. Bacteria

per kernel

lellow Ghræogens Sre lpfpbyte

¡nr kerne.L ¡nr kemeJ-

nêùen

l[arq¡ufs

rùr8e5*

9tlr;5?

2rb26

218ó6

I-to?8

2rO0O

J+.--a\teragg of cor¡nts frø forrr plates in eaeh sase
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Iellow chnomogens constítutedü@ of t*re totat bacteria on Reùnan

wheat, and 306 on Marquls wheat, the epi¡ilayte naklng up about LlrÉ of

ttrese chromogens on Rs&ran whept, æd about 74 on Marquis wheat.

Bacteria on genarinated rrheat

BepllOate four kennel såøÌ$'Ies of each of Marqris and Eefuan wheats .:
:.'.r.::,:.

were germinated respectively inl- ""'ì''
.:-:.:.: ::)

(1) a beaker containing 1@ gms. soi.l- stea¡n-sterilized at 121.5oC. :.: ;:

for üro hours

(2) a bealcer contalnÍng lOO gns. natura-Ì ssil-

(3) a sterl]-e Petrl pJ-ate bet¡veen two Layrers of moistened bLotùing

psper

I¡ order to deterrnine tlae nr¡mbers of bacteria, yellow chrmogens,

and the epipürybe, each geminated kerrrel was plated þ the proeedure

nsed on nomåI. wheat sanples.

Counts of toùel bacteria, ye1lov chromogens, and tJre eplphybe,

gdJusæa as above to tlre Èingle-kernel. basls, are shown in Table E.

SÍnce counts of bactærÍa follow a Polsson distributlon and not a

nonnal distribution ( 2 ), a logarlthnie trensfonnation was applled to

tùe co¡¡nùs of t'ot¿I- bact'eria" to nomalize the data. the analysis of

varia¡rce on the transfomed Aata fo1læs:-
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Souree of D. Fo lþan Squara F E.O5 F.O,L
Variatlsn

Bepllcetes 3

WhoJ.e plof
tr¡eafuentE I
(Varieties)

Error for 3. 
Farleü1es

oor?h Z.bz 9"28 29',I$

.M5 tg.Wx 10.13 3h.te

.0o72

lote1 for 7
Varietles

Spllt'rpLoù
treatuents 3 ]r5l932 698.80nr+ 3é6 5.@
(æthods of
geminatlon)

Interactlon
(varl.eties x 3 c3395 lh.89x* 3116 5.ag
netbods)

E¡¡or for 18 .0228
netltrods

lotsl for 2l+
nethods

Total 3I

By ap'plying the foranrla t = ôLfference in means

stEndard error

rhe¡re gùanda¡d error = 2 x &.ror EeaB equare for
methode of gerninatlon

ti¡e follorlng t values rero eal-culated.

nunber.of repllcates
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Dlfferences Ln means of
nunbers of bacterLa on
nortal grain and when gerr
nLnated ln tbree dlfferent
weyc

troS ürOlt

Rp&an

in aatural soil

Ln steriLe solL

betrueen trvo layers of
moistened blotting paper
in a Petr-l plate

!ßarquls

1n naturat soil

in sterÊle soil

betreen ko layers of
noLstened blotttng pqper
f.n a.Petrt plate

23ú6'H*

32.37#

2L.3Zi*

2ó.o8*+t

27 
"39+*,=

25"ztu

2.10

e.ro

2.10

2.10

2"88

2.BB

2.88

2.88

2.88

2o88

2rro

2.fO

The totaL bacterda were hlglrer on germinated Reùan and ¡fiarqtris

kernels than on nome-l kerrrels, Fron üre above analysis of varia¡¡ce

and t - tesü, ft ls apparent tàeù the diffeænce fn counts of totaJl

bacteria was htgþly signÍfl.cæt negardless of aeürod of gentnatfon.

Tellow cbromogens, and. üre epiphyte llkerise, were hi.gþer on

gerrfuuted kerners, thæ on nomal kerneLs (Teble xr). r?re pnoporùlon

of yellm cbromogene to toùal bacter{.a varied appreoiabþ, ln ReÐrn

rheaù averaging 65fi rn kernels genrinated l¡ stæ¡{Le soir and 7"tS ln
kernels geraf.nated fn natr¡ral soir. These hlgher varues for kemels
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gerutnated in sterlle soLL dld nøt hold tme for t¡l¡e sauple of Uarqufs

rbeat whene proportlons on kernels in nat¡¡ral soil were Elfgbtly ttigþero

lbese date are presented ln lbbLe IIf¡ Eouever, on both verietles tJre

eplphyte constiù¡ted a¡lpro:d.rnately tÀe sme pro¡nrtion of yellon

chnmogens on both noma.l. and germlnated ke¡:ne1so Theæ rezulùs are

showr¡ in Table IIII.
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Tab1e XI

fotal baoterlal yell-ow obronogens' anô the eplBhyte

on germlnatecl, wheat (x loa /kernet)

Varlety of graln Repll- Total Yell.or fhe
and methoÖ of eatEs Baoterta 0hronogens EBlBhyte
germlnatlon

Redman gemlnated I 44Ox 5a 50
ln natural 2 lr0r0 1L0 20
sotl , 549 zø t0

42349'

Reclnan gernlnateè I 3 ¡925 2.5AA 150ln sterlle 2 41000 21500 21000solr i i:Iig i:trBï Î:BBB

Reðman gernlnatett L 2¡.8 I ,
between pleces of 2 25, 10 4
molstenedl, sterlLe , 2rø I00 20blettlng BaBer 4 420 100 60

Barquls gerntnated I ?16 loCI IqO
ln naturãL z 6ra 90 8o ::
soll , 565 50 ,o .:4 865 104 B?

ütarquls gemlnateð I t8o 1r0 tÊ0
ln sterlLe 2. 705 90 60soil t 9L5 L29 8o

4 652 98 66

Hargule germlneteel I 4O5 ?0 6A
between pleoes of 2 6'1, Il0 70
motstened, sterlle , 555 8O 2A
blotttng paper 4 L'lL L25 L25

x average of eounte from four pJ.ates ln
eaob oase
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Table XII
Incldlenee of yellow chxomogens

oa nornaÌ and. germlnateel wh.eats

erpressecl as percentages of total baoterlal poBulatlons

Varfety of

TÍheat

NormaL

kernel

Motbod oû

germinatlon

RenlLeate kernels

1214

natural
solI
sterile
so11

between pleces
of molstened,
sterlle
blottlng Baper

43 24

44

68 56

1t

6+

I1

63
Retlman 16x

Marquls ,ox

natural 3+
so11

sterlle L7
so11

between Bleeesof molstenecl, L7
sterile
blottlng paper

L49L2

L2 L' L5

46L6 I4

x. baseil on average per kernel ln the lQ+gIB.r sam,ple
useð for Blatlng

'Çt æ

Ll#Écpffi-È-" -. F
õg tît 1À
- .?.-. /g

^F '¿ /Ã

ñ¡_ " " t î.-1'-r--/¿/j" r lcf tr.y,_"e-
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fable XIII
Insiüence of the eplphyte

on normal anci germlnated wb.eats

expressecl as peroentages of yellow chiromogens

Varlety of Normal Ìflethod of Repllcate kernoJ.s

WhoatkerneLgemlnatlonl2S4

aatural I00 9 50 ,3soll
sterlle 30 8o 8O 4a

Red¡rag 44x soll
between pleces
of molstened, ]B 40 90 6O
eterlle
blottlng paper

naturaL L00 8g 6o Ba.
solI
sterflE 92 6't 67 6't

Marquls ?0x soll

3itå:i3'åå:å:" 86 6+ zs roo
sterlle
blotting paper

rc basecl on average Ber kernel ln tbe 10-gns sample
useel for platlng
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PART nI

TTI,LOW CTTBOMæEbIS ON CIû'ER, HAT

Íhe bacterial flora on clover hay ugs investigated usfng the

pmceùure outlLned in Part I, tltet is, cotrnts of toùal bacteria,

yellow chrmogens, æd tihe epiphyte were obtalned. these are shoum

betrow.

Sanple of lotal Bacterle YeLLow Chronogøs Se Epiphyte
crover IIav 

(x lob /s.\ (x roh /gq.) (x rd+ /w.\

å,

B

e

18r98fx

2ørl+92

Lg r23L

7L7

L1257

385

hze

929

289

tt-everêBe of cstmts frou four plates i-n each case

, t,,rt,, t

Tel1ow chronggens eonstit¡rted a maller proporùion of the totat '," t'

bacterle on clover hay tåan on tbe grd.ns, grasses or shnrbs, refened '.,':,'.i,';t;,'.,

to 1n Farts I æd. ïf¡ the pereentages being f,our, sfx, and tmo, respectr

iveþ. Ihe eptphyte madþ up abouù 59, 69, and ?M of tihe yeltow

chrmogæs on tbese sarnples. ...:..:..

Àccording to Bergeyls üanual ( b ), Pseudononas trifolii H¿ss w¿s

isolated originally fmr cLover ha¡rr s¡Dd ís a eonmon orgarrism on trhe

leaves of plants. Tkris species resernbles tlne epiphyte in most chsra-

cterfsti.cs. However, 1t differs in trro respeets. pseudomonas trifó]-ii il
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proùrces lndoLe fbæ ùryptophane broth and culttrres have an agreeable

odorc t?re epipüty-te arhlblts aef.tlrer of these cberacter{.st*ics. In

order to deterd.ae wlrether any of the ¡rellor chrørogens isoleted

represented Pseudomonas tr{.fo}li. eaeh was tested fhrther for¡

(f.) Proôrctton of indole

Iluplioate trliptophane brotÀ cultures, Lncubated at 2509.

for 3 daysr were tested by tXre &ezda oxaEc acfd test ( ó ); and a

second pair of cul.tr¡res btr Kor¡ecrs modificetion of the Et¡rlich Bole¡e

tesù. thÍs test was perfonned by addíng Z or 3 drops of ttre forloning

reagent:-

p- dfunethylantnobenza-ldehyde 5 gørs.

Any]. alcohol 75 gns.

Coneentra. ed hytrochlorÍc aeid 25 gms.

to each of the eultures. A isit'ive tesù w4s indicated by tJre appearanoe

of a bright red color¡

None of the isolates produced. indolc. t{or d.d the

cultr¡re of steel ( 33 ), which was used as e cheok in tÀís stu4r. Åt

each testd.ngr Þcher{.chia eoli and Proteus rnrlgar.ls cultured in ü¡e sæe

medtrm regularly produced indore, rùich pr-ovlded a check on nethods.

(2) p¡¡oductlon of an agree¿ble odor

None of the ¡rel-low ctrromogems in tù¡Ls sùrry proörced ¿

cbargctærdsùic odor on an¡r of the nedia used.
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DISC$T$TON

flre findtng of increasclng n¡nbers of yelJ-ow chromogens and of tÀe

eptpbyte on graLns òunng tåe gro!Éng season conflms ttre resu1ts of

Stark ( 3O ¡. Høwever, tù¡e nrmbers re¡rorted. in tbis study a¡e not

ùireotly conparab.Le rith those stated by Stark sLnce est'imatæs in the

previous study were made oa the basÍs of area of Le+f srrface.

Si-nce y.ellor chrørogøs and the epiphyte were found on grains earl¡r

i¡¡ the seeson, it iE dLffl.eult to aecor¡nt for their absence on sæp1es

obteined on July ? and 16. Perhaps clinaüic conditions, such çs tenp-

eratr¡re a¡rd noisûrre at the ti,ne of sanpling, might have had an effect

on nr¡nbers. However, sinee no reeord sf sllmatic cond,itÅons dur{ng ttre

investigation wes kept, no lnference fron tbis probability ca¡r be drema,

eiü-thougþ iù ls sf.gniflcant that low cormts on s]rn¡bs md grasses likewlse

rere obtained on saacples pLatæd about tl¡e same ti¡ne. 0f eorrrse, the

absence of bacterd.a on plates prepared on these d¿tes shouLd not be

interpreted aq nea¡ing absolute freedom frqn bacter:La, It is conceiv-

able t&at on tilhese plants nunbers were suffieiently low not to appear

in the lowest dilutloas plated, burt stÍI-l present ín nuabers sufficLeatly

hi$ to alSow for reproductt on later when condítions l¡ecane more fêvor¡r-

abl"ei ¡¡h:ich was obviousþ the basis of the higtrer cormts obtained about

the tl.me of heading.

such high counts of yel-low chromogens and of the epiphyùe on al1

plants, recorded later i-n the season, mi€þt be due to eltÀer of ùlro

fectors. Elrstly, pürysiological ctranges rrithin tåe pJ.ant as it reaches
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nab¡nlùy uay be $rch as to provide a better meditm for tlrese qryles.

0f course, 1n ttre case of, grasscd ûhich were eut ¡nrioêically tåe sæe

evidence of na.turiùy was not apparent. thdoubtedly, if ttre grasses had

been al-Ioned to grorr uninternrptedly the seme resr¡It would bave been

obta,ined. Secondtry, cl.lnaüic conditions at rd.perring t'Íme uould favorrr

probably the Íncreese of ttrese bacterÍa.

Sinee physiological changes withín the seed probably favour tl¡o

rapid nultiplicati.on of baeteria on the seed and hence i¡rflLueüce tÀe

actua"l count, it is not su4rríslng that such a significantly bigher

bacterial ¡nptùati.on was present on germinated kerr¡els. üapkts ( 22 )

results on sprouùed a¡¡d unspnouted whests were somwhaù silnÍl.ar to

those obtøX.ned in this stud¡r. Her eor¡nts, based on an average of 2(}

kernels, were óOr@O bacterta per kerne1' of unsprouted wheat and tr300r0@

bacteria ¡nr lcernel of sprouted wheat. However, counts in ttrese tro

studies magr not be directly com¡rarabIe. Presrmably, Mack pLated

sæpLes tåat had geminated na,ürrallyi and her technique diff'ered in

certain minor details.

the moÍsèure and tem¡rerature condltions provided in t'hese gerntrr-

atÍon studies t¡ndoubtedly sere much the satne as worrlld be for¡nd when

seeds are incubated on nutrd.ent agar in a petri plate. Consequ,entil¡r,

the suppressíng effect of He.limint*¡osporir¡n saLivum P. K. & B. iJß nutr{.ent

€€4 as reported by Stmmonds ( 2? ), probabþ contd be attril¡uted to

compet"ition for nutrier¡rüs beüreen eplphyte and pat*rogen, rattrer tban to

ttre pnoùrctá.on of an antagonistü.c sr¡.bsta¡rce by the epiphyte.
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Strangel.y, even ttrough l¡ellow chromogens made up a large ¡nrblon

of flora on clover hay none of the ísolates studied proved to be

Pseudomonas tnifg!¿i. Huss, ¡rhereas the epiphybe constiürted a consLden-

able proporùlon of the isolates. It should be noted, howeverr that the

saruples used in t*ris study represented cr¡red hay, rather than frestrly-

cut hay or grow-Lng clovero



smütr
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SUHMAru

(1) Saqfles of tÀe follo¡rj-ag grá-ns;- Ae&an wheat, lhatcher wheat,

Beter o&ts, MontcaJn barley, Ðalcota flax, a¡¡d Pagoda soybea"ns,

grown at the tlriversity of Manltoba, were plated erring tÀe grouing

seasone lhmbers of tot'e1 bacteria, yellow chromogens, and of a

t¡pe of yel3-ow chromogen reported previousû.y by ottrers to be an

epiphyte, were mall at tbe first four sanplings and sbowed litt1e
evidence of a consistenü trend. Ieter, numbers increased appreci-

ably and renained at a high level at äAt sampll-ngs. Tellow chrono-

geas constituted frm O to 88ø of tt¡e total- bacteriaf,- ¡nprrlation.

the ep-fphyte wes tJle only yellm ehmogen on 3$if- of the swples

ar¡d nade up a large proportion on most of the others.

(2, Uslng t,Le sue ¡rrocedure as for ttre grains, saruples of lewn grasses,

honeysuckle leaves, and wiJ-d rose leaves nere platcd ùrring the

gromÍng season. Counts of toüal bacteria, yellow ehromogensr €ì¡d

the eplph¡rüe increased ô¡rnng the season but to g snal.ler extent

and with less consistency than on the grai.ns. Eron O to M ot

total baeterla on gresses a¡¡d shnrb se¡af1es were yellovr chromogenso

$te qpfphyte was the only yellow chrmogen on 25f, of the sanples

and agaln, ai in the case of the graÍ,ns, constitr¡ted a 1arge pro-

porüion on tåe otlrers.

(3) Gertøinated, ke¡mels of Refuan and Marçrls wheats¡ whetlrer genninatdd

in naüoral soil, ln sterLl.e soil, or bebueen pieces of noi.stened,

stertle, brotting paperr produced signt*lcantly higher cor¡nùs of
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tote"l bacteria tÀa¡r ùtd nomal- san¡ùes of t&e sene v€rieties of
rrheato r,skerwise, yellow ehrcmogens rere hlgher on gemi-nated

kernels tÍhan on norrar ker:ners, buù tJre prnportion of pllow
chrunogàns to toùa1 bacteria wgs not tl¡e seme on germ:ioated. kernels

as on nomal- kemels. However, the eptphyte represented about the

saEre Proportl.on of yelJ.on chromogens on bottr normal and germinatod

kemels.

(h) ttre çåpbyte made up 5g, 6g, and ?lr# of ¡rerlow chronogens on tÀ¡ee

sm¡r.Les of eLover hay, whÍle tbe yerlor clrrmogensr fu turn, con-

std.tuted four, six, and two ¡rereenù of totat bactenia on ürese

salæ senples. None of tlte ¡reIlow chrmogens fron clover hay rene

representatlve of pseudomonas t¡{.fol[i Huss.
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