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Ee_Imiathg_F_pE"qiug gegÅy_gg P.K" & R, has been reeognized

ae being an important øpeeies aËsoeiated with the root-rot
disease of eereals (õ) (fe), since this pathogen is regarded

aB soil-borne (9), it appeared reasonabte to assume that Bome

soil eomplex might exert an influence upon its deveLopment'

A fertile saltant of this speeiee produced by Greaney

and i1fachacek (ff ) was used, Ît differs from the parent 1n

that th,e myeelium is almoet eolorless and t,he eonidia are

hyaline" This strain has retained the pathogenieity of the

parent and seemingty has remained stable in atmoet all
respects einee åts production in l9ãOl" FurtherE åt developo

a faint salnon pink eolor when eultured on Cøapekee agar at

plÏ 4,5 to 5,5 o ft, wag uEed ir¡ this et,ud¡r primarlly beeause

of the ease of identiffeation on t'his mediun"

The invest igat'íon vcas d iv ided into two part's .

lPersonat eomraunication from Ðtr' J" E" Maohaeek'
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SURVilTÁå OF T}TE SÁTTAJÍ' TN CERTÅTlV SOTLS

I'ield-plot experim.ents by Greaney and Maehaeekl have

shown that after heavy inseulations of a saltant of

He&qåaåhg,gpqE¿gg ægågg&-F" K' & 3" into soil the disease

lneidente ln the initial erop was high while in the suhoequent

cropc the ineidenee was very }ow, It appears logieal to

assume that a Large proportion of the original inoculurn failed

to surv'lve during tFre period betseen erotr)s. In order to get

ínforrnation sn this ps int an inrrest igat,ion was earríed sut

under laboratory eonditions using this saltant ån different

so lls.
Onty two references dealing with the survivat of other

etraine of this speeiee appear to be available* Christensen (4)

eheïued that various strains of He-tryår¡!-þp:PgE¿Iå¡q gggåygB P. K' &

B" sverwintered readily in eoil and on decaying ptant remaÍne

in bot.h the eonidial and myeeliat etageso He showed furtheru

tkret eonådia viab ility ix¡ eo it was great Iy inf lueneed by

enviror¿memt" Pereentage ge3nrination of sporee buried i.n soiL

varied from ?'5 to 8L'5 per eent in three eonsecutive $€âr'8'

Katzneleon (rg) ehowed that & strain sf HgÐaÅglbg.CH9"gåpn se3-igìrftt

P, K* & B" inoeulated into sterile soil inareased to about 40

lpersonal communieatíon from Dr, J" E' }ûaehaceh"
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times the original" number during the first 14 days and then

decreased gradually, At the end of 6L dayep the numbers were

redueed to a point etill four times as great as the ånítial

number.

EXPERTW]I$TÆ

$amptes representlng soilc rangi?eg in texture from Ioany

sand t,s clay were obtained from Bix eirltivated fiel"de about

40 miles east of WinniBeg' Saeh was a eoaposfte Of four sub-

eanrpleo, Eaeh was stored at room temperature ån the laboratary

f,or eeveral weeks. The moist-ure equivalent of eaeh aample wae

determined (2) " These data are present,ed in Tabte l. Then

enough of, each sample waÊ traneferred to each of tweuty 50 mL'

lìrlennreyer flasks to make 35 gme when brought to the moisture

equívelent of the soiL by the addition of the required amount

of inoculun and sterile watern One hatf of the replieate

sampleB was heated at 15 pounds etea¡a pressure for four hours

on eeeh of two eoEseeut,ive days' Thåa steri}iøing proeedure

represented & S"onger exposure ts a hågh temperature than was

used by Katønelcon (fS)" The other half of, the replieatee

was r¡eed i,n the raw etate to provide data on the ef,f,eet of the

normal eoil flora on the survival of, the Srathogen' A 2'CI nL"

alåquot ef a r¡nlform s1rspensiÐn in $terile water of conid ia

and fragmentø of myçelir¡m of t"he ealtant and suff,ieient e$tre

steriÏe wat,er to make up to 25 gm" were added ts each flask'

?be suspeÞ8ion was prepared by waehing l4-day-oId csapeke s



e&&T *ui-t.iåres wåth steråIe dlståLIed v,ratee' ltm denmåty srâã

det,ermån*d by the lseubauer haemCIe ytsrneter ffiIide rnethod (fO)"

Saeh f,lask was f i.ttcd wåth æ one-hsle rubber st'opper

ån v,rhieir a glaes tiJ"be hæ.vång e bsre of Pu"5 Hlltø w&s åneerted'

The tube v¿ae pluggecl Loosely with eottroza. The mo f str¿re Lo'ss

Olrer tlae period of the ånvestigaticia ic *hown åv¡ labLe Ïl'

lr¿ esder to prevent, cont,a¡niitatiøn by t:uwgi growing into the

f}æek around the eto$ipere raelt.ed paraffån was apï¡Iied to

t,þe stopper end t,o t}¿e neek of, t,he flask' $amples "!v€re

incubated at å5e G" Gor¿nta of' fumgå and of becteria were

madæ tn one re3¡3.åcate sf eaeh sf t'he rav¡ and the treated

øamples at the beginnång and æn eth.er rep&ieat'es at week1y

åntervalg, $odåi:ø albumAnat'e ager medåum vsae used for

baçt.eeia and Gaapek?s egar medåiem., Þ3.uß 0"5 ml * Øf. La|;

Iactie aeåd pes I00 m3. r,tedåum, for fungi' The reeulte

are preBented ån sable IrI and graphiøalty in Fåg' t"
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Table I" Moísture eEuivaleffits and ençuntß of, rsat'er added
*o iaake R5 gmø s&Tcples"
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Ëo iI

$urvival ef @ se.Lter¿t
and steríliøed eoils,

Of H. sativum ån raw
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table llI" Cont '
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It, was esnsieered advisable that the eeíle ueed in e,

etudy of thie nature ehould repreeent a fairly wide rgnge

in texture" The variatíon in texture of these six soils is

evidenced by the difference in molsture eEulvalents reported

in Table Iu

The proeedure fstlowed in adjustment for rooieture

faåled to take into consåderation the prsbable Loss sf

moisture during the Long period of eterilizatíon. fhis loee

may ha.ve been à if f *t*rrt in tbe six soiLs studied " gonaequeatly 
'

the mofeture may not have been at the Optimum for the ealt'a¡¿tu

lJnder f ield conåit Íaneø the disappearance of the ealta-nt' might

be aËsoeíated in Slart v¡ith ehangeã in mo isture and tenaperatllr.€u

In thie studye howevere the moisture toss was smalls as ie

$hown in Tabte îT, and the temperatLlre nqas eonstant at 25o C"

these f a.ets would eeem to indicet'e that the reduetion in

nunbers of the saltant eould scareely be explained on t.Ïre

basio of ebange- in moisture and/or tenperatÌåf€.

Katzneleon (f5) reported that & strain of EgþåÆt-Þgsggri-ågg

çeljgrrn.rP"K,&B.showedahiglrernumberatthesevent'trand
fourteenth days a-nd then declined slowl¡r' At the end of 6I

days tbe count, was ctill f our t imes that of the ínitial eount'"

Ïhie ealtant used in thle study d id not shorv a simitrar trend"

lnfourofthesterilinedsoilsusedlnthiestudyuthe
numbersdee}inedeteadíIyduringt.henineweekperiod.
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The remaining two Ëoits showed a slfght lnerease ã.t f årst

but this wae followed by the gradual deellne noted in t'he

other ster"il iued st ile . The initi e,I inerea.se not ed in the

tv¡o soils did not eppear tû have & eonsistent reletíonshi¡r

to the ab il ity to hold mo ieture ' Tl¿e two tirat tholred

increasee in numbers had moisture equivalents that' ranked

second and tbird in t,he silç 8o íIs invest igated " In no Oase

.EraE the final number at the end of níne weeks as high as

the init ial number@

Gertain theories might be advanced to explain the

decl ine in Rumbere in steritized soils ' Thc produet's of,

etaling eoutd possibly, in tímes r'€âch a suffieientty hieii

eoneent,ratÍon that groBJth would be inhibÍted" The

posÉibility of exhaustion of food mågbt also be eonsidereds

part ieutarly with a Iarge inoculum'

Tn the rasJ solls the de0line in numbers was rapíd"

At the end of 14 days the decreaee in numbers ranged from

g5.0 per eent in the eaee of so¿I #6 to 97,4 per eent in

the case of Ë0 iI #4" ln no. case was the saltant recovered

aft.er the f ift'h week* The faet'ors responeible for the

smallcountsinÊt,erilizedsoilemayhaveaffeetedthe
reeult s ùn raw so ile " In add ition¡ it may be Boss ít¡Ie that'

the sa.ltant eould not, eompete with tbe other fungi and

baeteriapresentinrespeet.tontrtrient.c*Agv¿el}ethe
produet.ionofgrowth'-inhibitingsubetan€esbyvariousEoil
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fungå and beeterie are v¿ell known (f8)A and it may be tlrat'

the $urvíval of the sa-Ltant was affeeted by tkreee preduets'

,A najor d iff ieulty in est imat irag numbers of thie

saltant,ån raw soÍIs lies in the faet that tbie strain doee

not develop 6n tzapekîs agar ãF readily as do narious other

soil f ungi. This may neân that althotegh the etrain wae

present at a given dílutionu the eo.rly development, of other

speeies woutd reduee the numbere of thís ealtant on fhe

plates eounted" This woutd seeß t6 appty partieularl¡i at

IGrs d í lut ío ns ,

The plate method of eount ing mey Rot. be rel iable for

determining survival of tleie saltant'. The pla'te count may

be acaepted as givinge primarilya a measure of viabLe

inoeulum units (sporee p1us fragnente of xgyce1ium) "

cenditíons in the different, soils nay have produeed differenceß

in the vegetative growth and in tlre sporulation of the saltant

t'hat were not ref I eeted in the ptate eount''

Thie evider¡ ee of reduetion of the sa-ltant in eo iI would

appear to provide the re&son for the dect ine of tþe incidenee

of the dieeaee obtained by Êreaney and Maehacek.
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SUMMé&Y

1* [un investS.gatlon was eerried out tø determine the

survíval of & white såltant of H-e-I.¡qigtrþg-gi)ggågur

satiggg P" K. & 3" ín rav¿ and $terilized port'íons

ef si.x different soils,

a" lrTumberc of the satt,ant deelined slowly in four of

t,he sterÍIized so ile ' In t'he two remait:ing

steriLíaed soiles t,he nuelbers ånereasecl et f iret

but then declined gradualty" Tn no c&$e was the

f inal nuraber as great as the initial number"

3" Numbers of the saLtant, deelined rapídI,y in all

of the r&w soiLe u'eed" The salt'ant' BIas not

recovered frsm any of the raw ßoíle after the

f if th week'
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The quantitative eetimation of baeterial and fungal

gropulat ions hae beeri e ondue ted e in generala along twe main

Líneeu - (i) the plate eount method and (A) thre direct

rnieroseopic count, method "

The plcte count, srethod has been studied in reeent

yea.rs by @. nuxnber af invest igators ' 3råerley et eL (f )

dieeus*ed the method and åte Iímitetions with respeet to

soil- f'ungå and €onelude wåth the statement e

r{ Tf an írnpe ec ab te and st a nd ard i u ed t e e hn ique
be a.dopted re¡ilicated e:dperíffrente give numbere
of e. m.ost sat ísfaetery degree of uni.fornnity " 

nt

Fieher et al, (''tb asad Jamee and Sutherland (t4) investågateel

the met,hod t'litli reepect to its mathematieal reliabãIity"

Ìlhile theee invest ígaters have not suggeeted that the Blate

count method is wit'hout t Írnitat ions u they have ehov¡n that

it has defÍnite vaþ¡e f,or eoffiparing two or more samples'

The direct nicroscopåe count method hae 'been used b¡r

various investigatore. Conn (g) applied the basi0

pråneiple of direetly eounting the number sf eella in &

gåvrei: volume in hie sttîdåea sn 8@it haet'eria' Horsfatt (t5)

outLined e modifieatiotz of thís prereedu-re ir¡ hås studiee

on fungieiclee, Th.e Ìraemecytonteter sIíde was originally

de,e igned f'çr tb.e direet roåeroæe opie çount'ing of blood cellg.
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Studer¡t (1? ) ¡.n 1906 e onduet,ed &.n invest igati on on the

ma't.hematíeal err@r erieíng from th.e use sf thie type of

stide" Ivi@re reGentt;r the hacmeeytometer ßlide hae been

userl f or the quent itat ive determlinat íon of f ragmente of

fungal myeeLium and Êpores in eertain food products (16) 
"

The purpoee of' this ínvestigation was to eompere

est j.matee sbtained by (f ) tþe plate count r¡rethod e and

t g ) the d ire et rni cro eeop ie e ount method ue íng the NþiÅb aue tr

haeruoeytometer $lide'

EXPüRriws:rdTÄL

Eaeh *qLtßpenßior¡ of tkre sa.Ltant rsas prepared by

åntrodueing 3-CI mL, of steri].e water int'er a three Oe' bottle*

sLant-eulture growïl on Czepekes ägar at 25o C. for J-4 dayeg

anel by relnoïing the growth r¡¡ith a steri'Ie needle' This was

shaken â5 times Íminediatety before eounte xsere made' Ueing

tÏ¡e l,Teub&,uer haeunocyt'ometer çLid e method e eount s Of (u )

Bpores alorie and (U) spores plus fragments*of mycetium were

mede cn f ive Ç"000I mI' portiot¡s Gsl ea.eh sf four elidee"

The date are Preeent'ed in TaÞIe lV"

ln srdes to test tlae valåoity of e.n est j.mate on one

elåde based on the eount froru ene f Íeld, a value of Xâ

{ehi so¿xl&re) vuaø ealeu¡l,ated from tb.e f ive eounte on each of

100 slides b}r the equation of tr'ieher et at (Vla

xz : -s f-e-:-a -Ë.
I
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srhere E åe the nu¡rrber af unåte counted in eaeh f ield and

ã is the meen of the set. The 100 ehi sql-¿ere valuee thus

obtained yrere arcanged in elasses ueir:g t'he method of

Fieher et a.L (?)ø and the obsçrved frequenc$ was eompared

wåth tlae theoret icel or expected frequeney by a Goodness

of 3Ít teet (6)' Ttreee reeults &re presented i'n tr'ig. B"

lhe P value obtaånede 0"09e (S) wâs aecepted as evidenge

of the rra-lidity of &n estimate based on One field ' Furthene

aB evidenee of the reliability of an estimate on å

Êugpens åon hased o¡e the tot al- eount f rcm one * I ídeu a Xä

value vyae úatclilet,ed frsm. tfre eoun-tß oT3 f*ur slidee f,rom

One suspengion, These E2 valuee \ryere dietributed into

classes a,e bef ore. Tn th¿e ea6e an add it ionel degree 6f

f reedore was Lost due to tøta3-ti,ng (6), The resuLts ä.re

to be found in tr'ig" 5" The F value f,or the Goodness of

Fit. t,est in'as o,lõ " Âccord ínglye t,he est imate of the

population in any suspenßion was ba6ed on the averege of

eounte made on five fields from each of four slides.

Such eetimates rffere made on 96 dif'ferent' si-l'Ëpensiong'

Threse äre preßented ici Table V'

lm¡nedåatety after making tlae díreet €ounter each

suËpensåon v¡as reehaken and plat,ed in quadruplieat'e at

0,001 and G,000å d ilutione en Çzapeke s eg*ir. lncuhat iern

Ird&s at å5o G. f,or ñeven dqYs'

1n ereier to determi*e the eff ect of soil in the

mediu.rip & fiÇeond eet tf ptetes wa$ prepared from the



aô

oråginal sLlspens åûn" ln thån ce6eø the prceedure wss the

s#fle aB for the previous set exeept that å, plate at the

0"001 dilutíon eontaåned 0,L gffi, af soål e.nd one at th.e

0"0CI02 dilution aontained 0,02 gm" Thiæ w&s aeaonpliehed

by steeiliaing l0 &fr, of soil in sufficient water to make

the 90 mL blank used for preparíng the 0,00I dilution,

Twelr.e diff,erent soils iffere used ín thåe etudy.

the results of tl:.e two plating experinientE are

eheun in îabte V"
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TT9. O

&'l ,8

'l 4" t8

?5,0

z&5,Q

6L,0

486"0

5? "0

86"0

19e,0

v 4.ø

tr85,0

?44 "0

945,S

9a9"0

L2?,CI

ã85 "0

4L6 "A

L69 .0

L8L, CI

47&,A

158. CI

8SS ,0

r2l.0

206 ,0

â74"Q

166"0

358,0

697,5

58? ,5

6r "0

4& "t
2,ø

46"0

vrl ñ

240 "Q

60 ,0

265,0

62 "6

?n,5

l?L"0

B? "5

¿50 ,0

40"0

45CI"0

P-6T "5
2'l "5
32,0

L"0

õ5"0

25,0

L5?.5

õ5 "0

r?0. 0

õ6 "ã

4l ,5

TTO.O

50, 0

L02"5

fu 4L"

44,

4á"

44"

46"

46,

4V,

48,
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Table V, Gont,

$uspt ns î-

I[e tho d s

Tî. *J-r-r *** J-qËs"i& _*"*

g,

h"

49"

Ãr\

Ã. 1

Ð2"

5õ.

38"t

146 "CI

251, Q

54.0

L?4.Q

L44.Q

4P,5 "8

e40,0

L40,0

2',15 "Q

5CI "CI

õs.0

43,A

42.Q

â4*ø

n7 "\.ß

lAF 
^,Å-tJl.J øU

2',18 "8

464,Q

L27 "*
¿Ðö"r.J

a?8.0

688, 0

4õ9.0

s40,0

492,0

lõõ, 0

100"0

r69 ,0

I60 .0

L14 
"CI

Ã"?5 *8

,2,1 
^

Tã5"0

I95,0

&8,5

10CI.0

L?A "Q

e88-5

L?ß.0

?0,o

160.5

40"0

L? ,5

3P-,5

30 "0

3? "0

å20"0

'¿"5. 
"3

90,0

TOP, 5

2L"CI

6?,Ð

'7? *5

L62.5

LOs.0

5?,

58,

59,

60"

6L,

64"

6&"

64,

ã5"5

LL0"Ð

2Ð "5

8,0

r? ,0

19*5

r6"0

L22,fi
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Tabie V, tomt.

Soí1 _ suqpt qe*..- J *:

lvlethocl e

ïr ïI3 IV

l" 6Ð,

6?.

68"

69,

?0,

7L"

'I 2,

tr8$"0

104,0

lõp,0

?8"0

24."8

4t"0

2&, Q

251,0

5r"CI

a6,a

TL6.O

L08"0

strõ, G

L48,0

aïl"0
40 "0

408.0

290. CI

ã5CI,0

2L4*û

g? ,0

106 
"CI

?4"ü

4?0.0

88,0

92 "Q

P"PP-"0

278,8

546.0

290"0

59ß"0

98,0

106.0

69,0

95.5

56"0

LB"5

&2 "Ð

l8*0

100.0

66*Ð

4L,ø

ã6,0

&2 "5

10, ü

áL,l e ¡-i

9"5

55"0

r2,0

lL" 5

5õ,0

55,CI

1A1, CI

A? Ã

97,5

Lõ".5

Jø 'l&,
r1 ,âI'3è

'l 5"

76"

"lT "

?8,

?9.

BO,

20 ,5

L8"0

94,0

9ã ,5

e0? ,5

'12,8

165*5

29,5
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Table V" tsrat.'

So i.l- Suspe,qF_

fuLethod s

TT TTT TV

1-
ls.o 8tr"

88"

8õ,

84,

85"

86"

Rr./U¡ 6

88"

39,0

IA"0

A?,Q

'19 "Q

L58,0

a9"0

Ã1 ô

69"0

T4T"O

10r"0

L5l,0

ll5" 0

&.52,4

r04"CI

L4?,CI

tsg"t

25,0

eã*5

P.4.5

7',l ,6

1CI8 "5

n2,5

5? ,5

5õ.0

LS,5

LP.5

L? "0

45,0

â"2,,5

L$,0

s? "5

3n*CI

Põ "O

l? ,5

35"0

a0.0

60,0

$0,0

ã?, s

l5.0

t, 89"

90,

s&"

9P"

9ã"

94"

95,

96,

68" 0

5?,0

5CI"0

56,0

6L ,0

ÃÃ r-\

Tß2. ü

45,0

L6A.0

T28.O

L4S "0

155,0

r5õ. ç

r5A,0

2&8 "ø

lÏÏ.0

40"0

22 "6

40 ,0

s5"0

õ8.?5

$? ,5

46 "AÐ

âL*25
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Sinse est irsates øf spûiles and of, sptre# and f ragmente

oÉ' myee¿iurfl Ydere based on eounts on the s&me f ields, it i.s

obvious that the tatter Yroi¡trd be Larger" Est ímatee ntade

f rom spôres and f ragruent.s YJere not cOns idered further in

this study,

Ust imates inade by the plate method (¡fetirsO IIf ) rtrere

smaller tltan those mâde by the d irect eount metSrod in 92

of the 96 suspensions studied. The difference between means

of est iflûates made by the ts*o met'hocls wäã 80.ã4.æ The

nereÐÊayy differenúe for signifieance at the CI,0I per sent

level was f aund t* þe 44"'ó2 by a formula adapted f rorrl

inf orraat ion f eu-nd in Goulden! s text (f 0) '

The ealculat¿ons f r¡LLo'na

NeG. Dåff , :

\r 2" 6õ

: 44,&2

llstimates made by lvlethod I\r, in whieh case partie Les

of eteråLe so itr were present ån t'he aulture med iuæts rfere

småLler than those rnade 'oy Ïirleth.od rKT in al-I ef t'yle 96

suspens inne teeted " The data on these twc inethods rqere

Ëub-i4ittedt'oananal.væiø0fvariance'Thisf,oLLov¡çc

,01 f,or D'F', for
-Ertror '

ñrâ

*The above eaLculat ions were *a'rried
,{ctua} dif f erençe bet.rveen eet åmates

out on coded data,
wan 80rã40 Per rot"

fuiean
of repl

etute-e-ågA*}



-*s-o,¡¿qge.
D "l'u

Ì'1 e
Itl- 6 L, ø F, F. CI$

Soile

lreat,mente
x so ils

RepLå€etes
4 soilß

Error

'l 'tåå

?ñ

84

B4

6& e.3&A,2',1

gFI$å'64

22 eAâ,&.Q&

År258"66

bû "&a 1.90

?.a5 L,8?

L?.6ry L.8?

This wae aecepted &B evid@nce that, some faetor os

f,a*t,ors assoçiated rryåth part ieles ef sterile so ål in the

¡ned ium af f,ecteet the gnowth of t,he ealt ant u and tha-t thåe

effeet vras dlffærent in diff,erent 5tiI5. She nignif icant

eff ect shown f or repLieatea in the enåIys iB f.iree expected

einee åt, lqas not f,easåbte to prepare susBensionÊ with the

Êâgte number Of Bporesu partiei"ilarly when the suspensione

were made on different daym and from different eulturee"

It is eGnceivable that sterite so it in the medium

coutcl ehange the pH of the lneditlm appreciably and be a

faetor responsÍbIe for the lo'¡uer eståmates reported fon

[{et,hod fV" fhis wCItild diff er witir so i}s of different pH'

The effect af emalL a.m.ounte of so!1" in the mediun on pH

v¡as testec by the foL)-owång proeedure" Â pH deterlîination

v¿as made on dupliß&te l0 ml* guent åt ie* of Græpekes nrediumt

czapeki s medium pluo 0, L gm, soiLs â.nd Gzapeka s medåi"rm pLua

0 *0ä gm" so iI u &" cotremæ"y¡ pH ele etrouieter w&B u$ed "

fÏ¡.e experiment, wafl replieated ßn tire I? soile used in fhåe

st.r.ed3r " The results are presented in Table vl" It chould



b e ns t, ed thaf t.he ee quant i t

tOCI times as great as v¡ould

f rorc s s å1 at' t}:e 0 ' 00 L and

of mlåght dífference* in PH

of t-his saltant develoPitlg

det er¡nined in this etudY.

54.

ies øf eoil in the medilam are

be preeent ín platee prepared

0,0002 d Íl,utions. The ef f ect

of Cxapekrs medium on numbera

Ír'l thís medium gaere not'
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Tahte Vl, Eff,eet *f æterile soiL
on ÐHu

ån niedåuet

Søå1 per plate

theek o.u!- gq"---.-"- - :o'-qA-&-So iL

ë,ø

Uô

ll- ø

1-

fr

¿l€

Lr

5,L0
5. 1ß

þ "5CIb.50

6,00
4,95

6, 9G
? "00

5 "oCI5,00

5"r0
5 "CIs

5, t0
5"oCI

4.95
4"90

5"00
5"00

4,80
4 "85

6.20
5"L5

5,00
4"90

4"8CI
4"7t3

4,9Q
4,95

4"ECI
â" r8Ø

ñ Al\

õ ,6t,

4 *'.lQ
4 r'16

4 ,80
4"8CI

4 "6ã
4 "64

4"7ã
4 ""1ã

4.?0
4,6Ð

4, ?0
4.?ø

4,85
4"90

4"'15
4,80

4"ãU
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The reason f or the d if f erenü'e between eet imates

obtained by the direet spore eount and by 'the plating method

ie not read il;v epglarent . Severa} theoriea are advanced t

howe'rere ',vhieh rfiåy account f,'or this diff,erence"

In the f iret inet'anee s aLtlaougkr d at a co neern ing

pereei:tage germi.nat ion e f this saltant &Ye not availablee

varisus other etrains of g' CCå¿gU-iry P'K. & B. n as reported

by ChrÍstei.¡sen (a), shos.red gerrnipation ranging f rom õ8 to

6â per eent ån distålled wat€r' trt wouleX searaely Beem

likety thet th.is strain v¿outcl show L00 per cent gerrninatitn"

ConsequentÏys t,he direet spose çount ïrorild have a dåe-

advantage in that al-l t,he spores eo'untáei niight not be

viable, this d i*advantage lvouLd seen part icularly evident

in the eaee of guspeneíon l$o, õ8" é,t the t itne of eount'ingu

& note was made to thc effect that the spores ln this

ñuspens ion were d istorted and seelûed smalter than ihose

ueually en6ountered, lt was not surpråøingø therefçreÞ that

the est imat,e made f rom the plate eount' oTl tleis suspennàon

1'¡&s very tow" Tn the eeeond instaneeg slthough tlre

suËpen$ions t?ere shaken before platf.ngu the possibitity

remaine that some spÐre# were groiåp€d together and tha-t

each group would gj.ve rise to onty one growth sn the plate'

Thie norÀLd Lead t,o an underest imaiíon of t'he populat io n as
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reÞre$ented by the pLæte e sunt ' Tlaård Iyu thcre is &

poBs i'r it íty +"5u5 o]{ygen tene Ío n wac not opt itnurn f ør

germinat ion thraughout t}:e med ium" Info rrnat io n was not'

a_vaj.IabIe concerrlåi:g the Ðlqygen requiremer¡ts fax

germiiaat icn of æporee af t,hie st'raån " Horsevere vs.risus

ånr¡est ågators (A)(lg) have shown that most f ungal spores

gerninate m6re readil,v On tire surf aee of the mediura.

Åe vrells tþe reaggsa for the differenee in estimatefi

made by the t,wo plating methods is not readiJ"y explained"

The following is presented in am at't'empt to account fsr

tltie differente.

christ,encen (4) has shsiFn thp.t'various soiå ext'ra*te

addecJ to dåsti!tred u¡ater redueed the gernrination of sporeÊ

of, lri.e straíns of g' gat:å--v*l¡* P"K' & B* by approxiroateJ"y

äL per ccnt n He reported fusther that boiling these

extracts seemed to destrøy the teåie pråncåple" In this

invest i.gatåonu hov*evere the so ål d itrut åon v¡ae suþieçted to

steríI izat ion t e+peratr¿re$ and the e f f ect v¡as st'ilI ev ident 
"

tr'urther, it is posg ibte thæt sporeffi adhered to part ieLes Of

ß@ål- " It ås likewise possåb3.e thqt meny øf t'hese part icles

settted to tire bott.om of the med ium before i't s0Lídåf,åed,

Tn this &re& eondítå,¡ns for geffiainati'on may not. heve been

optåmum" Eíther af theae pbrenomene escieeåvabl¡r eould aceount'

fo.r part,of tlre redilståon shown ire the mediunn çontaini'ng aoit"
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STJÏÕrIåRY

(r) Est imates of pøpulat åon were made o¡: 96 suspensione

of a r¡¿hite fertile sal-t,ent of Hq¿gåetþåp,qrå,i¿B

eat,i-vl¿m PnK' & 3" by the direet nieroseopÍe rnethod

and b¡l two plat,ing methods"

{Z) The valnd ity of, a¡r eet imâte based oi: f i1¡e f ie tds

fcom eaeir of f,our sI ides per Buspensåon waa

demønetrated.

(3) î3se differenee bet'seen meane øf esfimates made

by (a) the direct ßpore count met'h*d anei. (b) t'lre

plate eount -met,hod was shown to Ì¡e eignif íeant'

(+) Eet imåt,es based on €ounte on ãgär platee eoi:taining

steritre soiL were Lower than those on eounts f,rom

pLates r¡¿it'hout eoitr"

(g) Ëma]-Ï" quantÍt åes of sterile so il added ¿*o the medium

raieedthepHBlågatLy-Thísånereagewasnotthe
' ffame for all sûåts.
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