& 2 T T S e ORI e B R T L o4 » 11y %
A HODIFIED AGLR TESY BEMOD POH WooD PR

S

ERVaATIVES

oy

Rebert Heel Yayes

N Bl ksl A pT—— " A g -
A Wenas pressated Lo the Depevtoent of Sheslstery of

:“‘""""ﬁw 578 3‘".51‘5 | e 1 oo gl B o 4 3" AN R R sy e i et a O "
viaon Codlege In pertial fulfillument of the requiresents

for the degres of Boohelor of Solence in Cheaisbyy.

‘ Loyt
neoved by 1/ - léb(

June G 1960



e General Problem of Proserving Toodl sesesesussssssssrasessssss 1
ok Oenerel Method of Froteoting Wood from Saprovhytic Pwrgd sesee
The Biol, 8ipnificanes ﬁf-%ﬁﬂ& Decay by Punzi and Its Heterdetions
e Hesd for Leborstory Test Netholl ssssssssssssnsssossisssannnes

laboratory Bethods for Testing Mood PRngl ssensosess PrEmEBAEREEEES

éa ¢ & B OB

e Agerelinlt ﬁ#tﬁQéA#@*wni*&wpiﬂﬁwtwvwﬁﬁmt*ﬁﬁQliitﬁﬂ*ﬂi&ﬁt*hi#%"

L JHE BRVERIMERTAL DEVELOPHUNT UF & MBS TEST WETeOD

A Hoddfied ApgareRelt Teat HetThod sassssnssssvessonssssssbnasonsnis B
Pou f’ 4.4 ?&&t Fon

ne Developmsntb ol & Test Fun L R TY T T T TR u N

he Plaal Inproved Toesllng Pt seessrssepsdssscinessbinsnssson 0

s Progedure Used dn Fresering Testing Puns ssssrssssesssssss 33

Ugamdng = P COVOP sasancansssnnnansansssssssssenssensssnnsss 10

Dogwing » Van BOLLON peesssssosnussssissassrsssssasssonionanss 38

is Ipnosuiekion wod Ioowbsbion of Peat Gultures

Remarks on Besoral Procedure SusssunstREsERNEIRERRRRE b aRanuns 2D

Y

By Eraparetion,

Prosedurs Follouwed In Uslng the Pew Hethod sescsssssssrnsnssnses 18

Cu Gbayn e hiong

g Hwmarks of the Test Sultursg

Drying BETeobS sassans s sassbisnasndssstnisssnnssnsospussnnssass 10

Gontusloation by Bolds sussssesasssasssssssansens sntssrssnnssas 19

iixﬂ g it

’iw

?Gfii,m ?W humt*l v'”’*

e Usw of Cotyl Alecheld a8 b (iweerVative sscssssrssrssnsansssnns 51
Tw Use of Lowslesldue CoaleDor Ureosole ot & Proservetive seesess 51
fnubegrarh of an Byparinentol CUALUPE sessers sosheasEsnsnnrnssessy R

w* 4 zwwwawﬂj h.iaﬁ U}‘
IR e

L T T I I I YT,




e prineipal eriteris for a soud wood presuervetive

Anvoive the follewing sonsiderationss

o

e

S

e

By

The prosegvative wupt be sufficlently toxle bo vurb the
sebion of the wood rebtblng fungl and woud atiasking Mn
The preservative nust not abbaok wod,

he preservative st not underge a chemieal or physical
thinge brought upen by Sentanh with e wood oolls so e

o randeyp %‘m shonical agent nomstoxic op less vonie,

e preservetive st net be o substanee whieh will atbask
satale, .

™o proservative must be of sush & nature as Lo make 3%
wn8ily lojected inte wood,

+ The leachability, volabllity, eheuiesl Btebility, pencw

brability, olomniiness, Gosty toxlolty to husan beings
aad otber siniler factors want oonform bto the prectionl
coiiitlons wnder whilah the preservative 1s %o b vasod,

Although all of the sbove : wntioned sondltions ere of nigh
importance, the feot renaing that the firet censideretion

in selecting o wood preservative nust bs zlven %o 1te

ability to Will opr to vitelly Imhiblt the blologlosl crgenisss
*ilen atbask the woods “Blologlesl crganimss® ean be Gorreste

Howevery this discussion wili ba eonfined purely to the

“onstrued as pertaining to both planta and anialo,

" Bgvarel effeet of fungl upon epermetophytle plents and
Y% whe means by which the Soxie action of shenleal agents
Wpen e sapprophytic growtl: van be situdied,



There ure tvo poeslble nethods by whileh weed eould be

protacted from the atteck of seprophyble fungus growthe
Hithed the conditions van be so W&&M ug to be mtm
wble for the growth of the sttueking orgenism, or tw wood
foe be pepseated with a pelsonous substence whieh will in
Bome wny dimuct the vital processes of the fungus, It is
covicus that the first suggesbed prevestative would nobt at

all be practisal due to the wide gevsrarhissl yange over which
wood Lo uged and $o the various types of wesbher sonditions |
to which 1% mey be subjected, Consequently, the letber
‘approssh to the problem hug boen the one followsd by the wood
preservation industery and by wﬁmbama 'mwm&gaﬁm in the field,

The fungl ere & sabdivielon of the plant rhylus Thalloe
Piyta wnleh ineludes the free 1iving algee se well ag the
rucgls Uneble to nenufneture their cwn food material dus
to Luok of ohlovephyll, the fungl depend the higher plants for
Barvival and prosthe, There are twe tyses of Pungl which

stack twredl The perssivic fungl, tes result of which is
tvitenced by the Americen Chestnut blight and the Duteh Wa
“lessge, are those that obiuwin thelr nutriblon frem llving
hosta,  The gepporhytle fungl, the result of whish la evidenced
by the retting of telephone poles und rellrocd tiss, are those
hieh obtaln thelr food frowm desd epganie matter, It 1s with
W latter group that this papwr will be sonternnd,

R e N NTORRR ) o e (PR o ey



&

}um@mg Belongs §g um¢ hishep aaﬂyw—a! e fungi op |
the musipoomss IV Ls @ sember of the cluss Baoldlcarestes,
wom waln body of growth conslsts éw & mams of wleroseopic
strandsy, or Lyphae) She entirs nobwork is rofervsd to am
real iug mu made growth Ly ssldos gown in nabtupe unless
G wipt awsy o alab of bark fron an old Potting logs The
part of the ovgusnlen generclly observed by the leywan o
o grulting bedy or the "sushroos®s These structures
Ma&e&ixy snovt wp from the wyeelisl preeth with

el levabie soned when the ﬁﬁnﬁiﬁiﬂmﬁ e pronltious,

Tow Fraiving bedy san be differentisted inks o sbes {stipe)}
wnl o oeap (plleus), Gllle on the underelde of the vsp conw
tals bualdie whieh In tubn conteln the Sporvs, The elliptionl
is levideus wwe approxiostely Bx3EM in slse.
Tusce zporen are responeible Tor the esesusl rovrodugtion of

Gl of

& new wyeslium, Of ccurse, the plents elso propagcte asamually
by extension and subbranchlng ef the hyphas,
&gﬁ&&g@g,igg&ﬁggﬁrnma gelued wide Infany In the rallroad
industyy due %o i%e ﬁaﬁﬁxu#&znnamf rullrosd tless In facl,
e Yungus hne recelved the nare $r railroed oiveles as the
ﬁatgm wracier®
avearding bo Frootor (10}, M
netpate the gell wells of the woot by envyes secrotion Prom
e wipe of the sdvanelng strands, the stlsulatlion for sworstion
belug possibly glven by contect of the hyphae with the csll
Wally The woud coll ecarvohydrabes eve then hydrclysed by acld
and enwyne secretiuna from the growih, snd the simple sugars

i the growih




hd
)
ure absurbed lote the hyphse Pop setebolic ves fidle
“WM’ tmsmmwnmgmm
#iEve 1o S0 elther L9ndBiS o regebs the engyee setion of
, poralratlng She Lest eellny oF to W e ?%MM |
wikgnd cetlon o e vell surbohydes b Lowifective, op te
%m alpoped mmmmamwmmm b vitelly
et the funguste “whabolle procospeds It Lo sonjested
Lus wne atisek of srestewsiives by the lest two unetione
8} sosne oen bo Stedled by sapleying an agerensll nedlus
£ov Tungl grovthe Howevery e Last Twt o toue 1o 2ight
Cannuh Bad by using this method sen Be pupnieed fece e
findings of Blrkinshew szt ﬂ%ﬁﬁw {R)e ey Alscovered
W ababolie product nethyi mM&me BRE Qonmon
Yo Both egur and aotusd sonilerous growth of loueings 2 38
Tow spadvets ~otbyl anisate sod weyl m&mﬁmﬁ e #m
P e other Lasd, eﬁmw fu tnfected wood and not In the

%@iﬁ‘i‘? Guk g‘&mﬁg

48 wne stabed provisusly, She cpobles of wood rreservetion
Bha wany eonpllieeting fnotoree  Toe old stedby of Yuw
RROL pranreRtion Lodustty « ualeter wrecsoto = is by
a6 weans the 408l pressrvalive, xut#mmmm
Yo work with) paint eannch be effsetivoly wsed owey ib§ 1%
. inovenses the Five banedd of the wosd] sud burns which
PUrkevE untruet while hendling trested produsts are the
s of the teleghons Sodustry (8)e O%er goud pressects
%mmmmwmz&mumy&»m. Pren L0y womo
F Bhe veslly Super polusons such ag chreurie deloride ere
fdan Boo worle to man &8 te morit seneldevatien, Hanoey the need
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ww’zm for testing ~any ehenisels In an affevt 86 lotebe so e
wideh would eomply with all the demands whieh would bs st
upon thems dinee the first considepation whigh =ust be piven
W & wool speservative 1s o its toxle cﬂﬁﬁ on fungt
growths it wes ot fivet Mmssw B0 saks mserous haabs with
different chemiosle, It can be izagined that fleld teste,
instdng over pericds of seversl yourgy geeatly sloe down the
rovearehs Thus, Ivenm this obstacle, seversl 4iffapent labeiw
nbury metiods weve develoved which shwulated tho setual
Gunventionsd Fleld tests, and yot vielded axnoricental
Pouelts in & frsotion of the Lime,

There are Wo gecersl labopretopy test ~elhods whieh
have been soployed %o detercine the toxisity of wood sreserveatives.
The one first developsd { in the 1860%s) involwved the use of |
Bagll senples of fwpvegacted wood (18)y The samvies wors
either 1n the form of euall wood blecks or as sawiust or wood flouw,
A newey nethod w&am’zx waR ‘aﬁwﬁ,w in the anrly 1@06%
invelved the use of en spapesalt growth mediuws,  Aweriean
investigators have tended to fewor thls method, wheress
- Umrssn wopkers bave pradeainantly veed the wood wodis, The
Aee dish ohetk hes the WMF sdventage of belng sizvler,
Bors seovenient, end fester, wieress the slower wood wethod

han been sald to give truer resulte (8), Howewer, nelther
evesdure strletly eorreletes with the uetual fleld tess,

Sings the use of diffepent fungl and fungl strains as m

B8 wesivalation teohniques, untontrollable conditions and
wrbiliolal enviromment do not meke lahowstary =othods sbalobe
in Pull the netural conditions,
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aw*iw y g_;‘r--g:é fifvesn years of develognant and use
of the sgar-selt dish test sany different nedls wore ese
ployed snd intersretetion of resulte with sseh individusl
lnvestizator varied wmimhﬁq* Benoe, e e wm
such owmfusion In the field, Sbe the need beoave spparent for
& standeprdization of precedure end of Intercretetion, 4 wowve
in this direction wes teken by Schalts snd hls sssoeletes In
1580 €(13) when they undertophk So ecrreiute the verlious ldeas
s esinions on the subjleet, This group reccomended the
sinenabrient e consisting of't
ey g S T s O T
M@ﬁ:&l"‘iw HULEY sxwsskensserasesnansrrEnRaRTaE 1@9@ LN
koo obther thing & they alee defined the killing polnt and
toe Loniblition point of growth on peleoned sesples and
orpseribed u detalled sethed to follew in prepurstion,
polsoning and planting of the sullures, |
In shorbs the following methold was sugyrosteds
1e Gols wore to be prepaved sotcpding to the presoribed
Topsuia in » sulbable sontalner sueh u& & glasseslovpered

fiesh by stencing 8b stogupheric prossure,
s oo gel rvepsrebion Flask ks to ba sherdilized by
 stessing &t 10 1bse pressure for BU sinutes,
fe Tae preservative was to be sdded oither direetly %o the hot
| aterile soapessls sixture o in 8 mm aspule, later
froben by eberlie tongss The sixbucre was then e be
shaken o Ansure even *Mpawmmh Afver boing ehalkeny
soproxiantely B8 m‘ of the poisoned =ixture was %o be

poured into seeh petrl dish (16x90 mme)e
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Temedietoly afte. vooling, the culture plates weare to be
inasoulaled wiih Ehe Lest fungue, The lunctulus wes te
be approsisately one oms Square and wes to be teken
fram 14 doy ¢ld growthy

e best plotes were o be inocubated for 14 doye at
2E®, The amound of rediel growth wes to be sessured
daily for & deys and overy uilier day foow ¥ to 14 dayes
Ir toe sase of wolatile polisons, glesaswstopvored

finaks were regunsended to repleos pebtrl dishes for

el Guresy

17 ne geowth vss observed after 14 deysy the original
iug was bo be trassferred to = teat tube sgaresalt

slunt vediume 1€ sfter 14 acditionsl daye em the

TREE

w ("l«" {13’-;.;‘3

sinnt aedium, o growth wae agaln cbuswvad, the

inncoulun was to b cunsidered killeds The lowest '

gongentrstion of polson nessssary e ¥1i1l the |
(rmoeulue wes consldersd the killing cencentrstion
of the creservesive, The iﬂﬁi&%ﬁiﬁﬁ polint wes
defingd s the higheut voneentestion of poison
wnien wuvukd 2811l allew 2 planied innosulus to
produce gww&h on the 14 t!ia' phenibmzaly

Pala oroeeturs mé fm:mmw of this provedurs
Lenerslly faliawsa By pesesrehersg in bthe field ﬁt
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S 4 HE ST NETROD
4 Hodified Azaregelt Tosk Methed

o parposs of thils Shewls Is Bo oresent s mew medifieate
1o of the old agorenalt dish pheck sethed, The now tast
provides for Pungua o grow from s planted 3;3&@ aver a
sownalt medlum end thap to jrow Wy VP paper oups
arlen ecnisain polsensd metrientesgary In ls eny sach
woinoned seeple fg unilomady subjected Be & fromtier ol view
crewthe By the old methods as deseribed in the last scotiom

% 14 ey uld growth innooulum wes plonted on & single polsome
#4 gade

In wuis sbudy 26 hm pesn obecrved thet eondiviens
canmot be srastically eontrolled te MM&MWM@M
Planting innosula, sven u‘ e povaivscanis mx&l Lo nere Pursy
pabetent uniforaity, asd blme are Plgidly adtered o, I8
hus beon chasprvad, ﬁnut even when prosering purs enlturas
of jenuiphis Lepdigup sn uEs vk b onddag fesuile
paingbaking vare \so WW& fros the sase zroedh
scupced Bo pour samples froa the sume watrionteusar botoh

4o sterilise the petel dlabes and thely contonis tocethep
4 4hs gave opepabioni to plant the gels st the save tines
wew ko Weep Ehe zels fn Whe awes sonstantetampers ture oven
w in spite of all shsse precautions,; both the nature and
Wae padius of fongus growth on thg warious piatos after
given pevlods of tine alzost slesys clffesreds

16 wes slso thought thed by usisg muaerons srall test
seoples in ome gential sontulner; & quiekar snd nore

convenient study ewnld be Hntos
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WJ for %z.%'%‘m:hj;m;wﬁu o hmwlog @ front w?‘ naw
33"*%%;&& Browth ﬁﬁm peh solsoned gel «nd af having o vore
f@wmwﬁt m%iwﬁ %aﬁnﬁ of individual Wv the
nev et wethnd was ceveloped, |

The Piret Ldes In walilng 2 boal eemtoluer wes o vEe
Cplestlie los cubs Leay sod to let now grovih progress ovep
Incrensing polacned ayepenutrient songentrabiong in the
Gubes wnbll e growth sbepped st bhe ishibition point,
Folyebyrems trays trow Mﬁmﬁ% sarninetura e worg 'ﬁwmﬂ.
Towevers 6 wes found Suab all of the tveys whelveled wp
Ly tns antocleve sterillisstion under pressuwrs snd bhost,

Henty vetel 00 cube WrRFE were ubedy but the fusgus
prowtp would nelt span the #obal partitions, At t@m BEEG _
tiwe, o Lypo of artitioned pan was nade by selderin: wetal
strise o the pen botien snd aldes; babt the se-e S4Lriovley
doveloped,

fae fourt: tefad cordealrey consisted of » catal pan
bobbo: wnd a gless tope {The sroviows tops had besn shests.
o osllophtne which mere aboewhat stretened wrder the heat
of sterilisstione) Crucibies wers arpanged around the
fueide eimamwama ot dhe bottom In sueh the save nenper
B Lhan peper cups used In the vrepent Lealing pante ?m
el ess poured sround the orucibles and Into the
srusiblea thopselvats Agtliy the fuungus would oot pass
over the percolsln cupss Yeoreower, the glus: Sors erapked

wnder whwe rapdd henting Incureed 1o the stvorilisers Fyrex



giess esuld nut be uged due to the Aifficulty of drilling
- Iwles Sn the top which were mmm: to introduss rreserve

shives and fungue plughs
e problem, then, wes to develon s top which tale the

hent snd pressure of the sutooluve, end yet of mush » mabeye

1l whieh vould permit heles to be drilled eesilys Then oo,
the recestieles conbalning the wood preservative mized with
nutrionteager hed to be of gueh & neture &8 to allow the
epprosoning fungus proeth to pass over the Sops, To

fulfill those conditions, an improwsd bebtdom snd Lop

were covelopady

e Pimel toobing pen consisted of & shellow eliroular
bedidng wa u@;xw fivted over & deeper clireular baking time
Bam o had ouleout mmmu to wllow for vislbility and
%@ gellophine Wi rastersd o the pax with “Sooteh Tepe'y snd
the esllosheney bope end pan were treated with bekellte
apay varpish to protsct the pam fron rusbing snd the
eallovhone and taps froo stretehing and besosing sorsy
when subjected to the stean trestment, One hole was drille
ed in tho center, intc whish was intpoduced the fungus
tonoenium, Ancther hole wes drilisd oloser to the clvoums
fovenes of the top to provide for the intreductien of the

sregurvabive, The top tin was allightly lavger then the

Yotbum so that the top rim of the bottem rested on the
$aslde botkon of The Lops The top souds beo sotnted over
thp Bottos se that the outside apersture gould be placed
ower any eup in the boltom, Tho bottom pin hed papar cups

% ¢ ;&mpms soves w mtw& m eulture sgalnat wmmmem

P R ——
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Breanged s:n & oirels spound the fngide ##Wﬁmf‘wmwg he
fumgus grew veadily wp the saper oups aud down inaide %o
stdask the cup ingrsdientss A detailad srosedure uvoed te
W@mm Shese tosting pons follown,

M spotions were out froe e top tin s shown on the
plage by usling s fip sew with z setalecutbing bisde,
T hoies were meds with x dplll preus,

e The btin, with the Indlsated resoved seetions and holesy
waé piven a cvat of bakelite spar vernivh, (Gold Prand
bakelite enar vareish ls werufostured by tho Brooklyn
Varalsh Compargs Brovidym 1, ¥ ¥.) |

Y. & eiveuler plede of eelluleld or eellophone wves then |
Pasbones vo the ovepsids of the top with “Sgoteh Tape®,
e gellvleld plese wes elighily sseller in eivcunferencs
shun Bus Yep o sileow the tape e grip the Tin on top 28
aull Be on W uiden, ‘Teve wus eluv used on She undere
side o the oy o secure the golluleid to the inside
soetions 0f the pats

4, Holos weve safie in the eslluledd above e oen holss a9l
tihe meroing tapets

B Varnizh wes then spriled ovap selinloldy tape and goabed
etel on the ineide snd cutside of the Bine After the
firet scrt dried, u seocond soet was rubt on,

By Aftar the warplsh dried, the eover win rosdy foP voo,

P selivield sometlces segged m 1ittis due to hesl

trastment, but thls offeot was out spopreciable, The




i
povers were malniained in good shape by spuAving &
fresh epot of vepsieh afber ssch five suboelsve treade

LT Tew

zmmm b e Loblawms used oxe OF slundne, Varnlsh
14 not nepessnry oo the bobtus pense (The only tope
aysiiaule et ¢ vespousble ¢est wers made of tine} The

use of & Sin Dobbum, howeTery would srobebly sutell

warnien protachlons
seé in & slyels sbowt the

e Govon ;@&WW GRS save oOP
spnee olvounlerance of the Paills In epder %o £1t &ll
the oups ing A% wae BRGosssry Bo averlas the oup opss
Pinte practloey wowevary 414 aet resald i ang mwrmmi
aiftioul Ve

Ge Bugh gup Weo geoured 5o e Bobtion of the pan by & atoip
of seaking Sepe in ovder to sinlatae covement, (The
oapay cups uped are wamfastured unde ¢ the nene of
sungrine Souffid Cups §48, by the Tars Gup Compeny,
Wew Tovk Cliys The oup eapaclity Sa 2 ome)

&, Tho Botton Sin With oups featoned in WS thon rosdy for

braedioabo Ul
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In gernersl Bobmiss¥s procedures wes followed, bub
seyorel important rapifisetions ehould be cheerved,
Po bagin with, o sterile poleon mixture wes not e

in ome centresl lask and then transferys
sulture recepiiclos. Inatond, molien gel wap First ponrod
into e oups snd the pan bebton hefeve aterilisation, AFSer
steriligaticn, s poleonsd nixture was then introduced imto.
the eups contuining pure agw«mxh' ’

In the sesond plasce, 1% iv signifieant to note that &
greclisl toshnioue wes wa to obtein o mizture of Whe
mh s with the sgepssally Tha tesbnline WS wwﬂm e
Lovmiapas By Be W Plnbelt, pevivesr of this papery Dome

Ghentesie used ap preserving sgents Pesdily emulsify in an
s rpennlt dlsporaion med e, But others such #8 coaletor

e unobealie soulsions, Dean g Downdy
sun arsble e a protestive

sroopote form Taih
i 1008, propesed the use o
aollold fop srecuote eulslions {8}, Fovever, Iin 19035
Tapphewy m,ez Panine feporbed el s amabie pateriolly
Frtuoed the tomielty of the eravsotelTls As waz staied
epypiounlys aegrvelte advoesbed Uhe zmwum wpathod of mersly
snaking By hand e ppuervEbive sparwenlt aizteres The

Vs PreeelRPS invelves the preparation of & finaly dispersed
ponlaton of polson in suaPesaslt %o form what s known 68 i
v by Soiutlons e woster sclution 38 pipetied Into *mn
m;m gontaining the pure m%z*im& madine In | wwwwm
£LRR nm:&w to pive tnn cesired cunsentyabiong of sroservative

in the fioal alibures it has been Found hat the »astoy solution



#ized nomogentousiy whth the pure setrisntegel melt with a
rintmen of shaking or stlrrings The polsoned esulsions

wers prepared by awirling pure molten sgaremalt vith the
ehamicel toxieust in the Waring Blendsr, an oleotrical
acitator whieh operates en the Save mriveivle s8 the opdinayy
malbed «1lk simer,

In eddition, the Ldea of having new growth attack the
polaoned gole lnetead of using the conventionsl 34 day grosh
i Ao 1%self a drastic sltersilon of e old test nethod,

There wore alse othedr niner differences in progedure whieh
wiil we taken up indivie »&&' in #he debsiled nceount which
Paliowng e Ty S |

presoribed by Sehoite et als The woter was firet heated

to 90° and tie sgayweger mized im wntll o eleap aol

rowulbedy  Then the sult vas adied, and the nizture Coole

od to 60% at whleh tempereture the melt was poured,

The melten gel was sessured out in n gratusted eylindew,

40 oo, Poinyg poured inte cath cup und 380 eos being

poured inbo the bottem of the pen avound the cupsy

The wiount of 100 80. was tpanafersed to & 250 0o

Grienveyer flask, slusiow: foll belng used %o sovep

W tou of the (laske

Bs The mpm were ploosd over the pan bobioss end the iﬂlm
in the top covered with short steips of masilng tape,
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3
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s besbing pans and the naster solutlion fleska were
subjected to 15 Jbse steun preseurs for 3% wigubes in
sne sheam sutoclaves Tho sterilization wes soanerelly
papfopasd within o day aftor oouring in opder to avold
abtack fvor moldss If equipment and gels ewuld not be
prepilized Lamedlobelys they were ponwentenily stoped in
5 pefrigevetor tu provent wz,& growihis,

iye |
. If poieoning wae done wmmv after sterilisntion,

the 2818 wWOre M@t 1n the molten stabte by Temporary SLOTBLD

in o heablng oven m&tu the masior aalamm aould be
paonreds Jf there wes & pime lanee botwesn the sterilise

stion wil polsoning sperations B9 st the gels seb, They

save petupned to the wel gen Boete by heating in the oVeRs

e dHaring Blendsr wed alrnar sterilized wm&z ghe xels

in $he sutoeleve oF UAE steriiized by washing with

ather sod {lenlnge

e wolben gel dssignated for the »aplep aoiubion wap

sourad iote the Mwmw Blender bopebher with = walghed

guamtity of m“mmm, qe wixture wes swvirled fop

two mipatess The hob emlsion was then plpetied threugh the

hole nespast Lhe pepriphery of thp cuver with o delivery

ploette, the WY Bolog potated alighsiy Ww eneh THRLAG.

ing oub wmm so Ehat the hole wWea mmma in tarn with

one penbor of eash oup &6 ehe masber selution wes mw

sunsdls Buator solution wes nok pub dnte one of the 7

gups in opder e provide ror & ountrols It wes convenient

4o poguiate the addition of the sester geiubion so thad

sumplen ware wrranged in decranalic cunesntretion,




e
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47bor the saster sclutlon hud been added, the contents of
pach eup (exeert the control oup) wes stlrped with »
nocked gluss stirping rod, The cover wen roteted with
ench stireing operstion, Smsplos wers stirred from the
<686 ¢1luBo to the =08t sunsentyated to eliminate the
snconslity of wiping the stirping rod after ecch operation,
e rod was storilised befove wse by dinping In sleshel
sud Flepinge After the stireing was finlehsd, the strip
wf w&kiﬁﬁ tape was veplseed over the criflos,

Fne wolten gels were sllowed to set and wers then ploeed
in the conplantetemvereture box (28%9) until plented,

hﬁhunﬁym;thmmlsfm&mmmmam

eultures proved to be & cork borer of sn sprropriete size,
e inposuds were transferred by using & howweade InatMe
sont jashioned from & plece of egmmon bailing wire, A

jongth of wirve sboul § Lndhes w¥os sbtolined and the ends

flattoned by bhameeping on &n iren anvil, Baoh ond could
saen be enally bent to the anuired angles The trenaferre
tny instrument snd the eork borer were steyilised before
s by Gizping in wleoheol snd fioclogs A& round innosulus
sas oub from the souree sultuve snd then tronaferped
Shpsaye: the eenter pole of the sover to the pure SpaPs
moteient nedivem in the eenter of tha teat pans The
wasiing tape weed o cover the nole was Folded back in
this operebtion and later revluced afber the siug hed
peon sub into the pans In order to sut down the
pousibilivy for mold m&mim%m during the onepations
of eteoning and lonoculstings ff‘mi snd windovws wepe
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alosed ond wet fowels were hung svound the work tuble.
M%@ spaeouticns served o mintnise slir novenswrbs and
Mﬁ&@ sy Sporesesyrying dush whlek wight be stiveed

la After immoeuletion, test sens wers incubsted In o gongturte
tessevature box st 20% It was found thet an insubation
pericd of from thres Yo four wesks was required bafore
growth venehed Yhe polsonsd saveles, In these swverinents,
ne tise 1isit wes fized for stacderd sbheervablom due
sn the Paet the: sewe fungus ifmmoouls teok longer than
sthers te besln growth on the pure sediun after planting,

the rate of growth gas pot gonstant, The

Labbsp cbosryation contredictsd the findings of Felek

L 1607 (4)s |

o and Deosuyn

After o perled of time in the gongianbetennporn budes DoXy
some aanples sppesyed to underjo Wmu to some exdonty
Tis edfeot wes redused conslderably Wy patting wn open
vesker of water in the box with the gelss

@old sontasinebion wus prevalent to & grester extent in
Wie new test sultupes Shen in the Brlensever flesk oulbures
ibed 1n the GLd ager SeBty Thls was presussbly due o wold
sueres pessing through the gep betwesn Yhe cover and the
botboms OComtaninution of the evlbures 414 noet coour xb all



Guring the winter sonthe, but in the fsll and spring some of
ghe gels wers affccted, ne possible way to reotify Shis
flew 4o the provess might be B exresd n temperatureeresistent
greuss slong she rin of the bottow pan belfors sterilising.
Another sugoestion could be Yo fasten u strip of spongs

rubber slong the Pim




_ggrﬁ&&iaggggg x thelving growih was dbnnvvaﬁ ammw e pﬁi&ﬂhﬁﬂ

rontionsl agaremalt wethed end euplope
Loreysr Flasks as sulture vesoptisios, & cosworksr

B *ﬁ%ﬁ ﬁ%& inhibition polnd for the sams sheuieal on the

w@@ mmmu R wa% approxizately <088 wm

«ﬁw“@ﬁ&ﬁ&éﬂ* Using the oo
g

wope bosted for toxleity spninet leniinus lepliouds ;
Likewises 1B sil pesep, the fungus grewih was heavy o e
polgoned saeples, By the ghonderd apger btept muﬁh&&. waing
the swme srevsctey the growth was &&%%hita& ot ap@wwxhnahﬂﬁy
& OB% orecavte ﬁmnaunwwamaﬁam {4} |
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' ne fuet thet Whe exveriseptal remults of s new wofe
i5iud vost Giffered s grestly from vesults obtained by the
eaventionsd sgar sethod led this nvesticator 56 Swe sltupe
nitive mﬁxmxiwa %&hﬂl—h&w thrdving growth of Len
, coug whioh woee @bﬂv&mﬁ on the polooned acaremslt m
dorived 1te nutrition from the wwpolsonsd mutvientespas end
Loom Shaw ?&g&&&%* supsy gp wood rressreabives have o oooh im
tonic elfeet upcn the abbaek of Independentliyencurished new
Pansus growth thee they heve upon 14 day old awowth whieh s
wirtusdly mmw e olilwe sabe” use of the mutrient mﬁ

o poison pol or iies

Oonaiderisg hew weebh bLloher t%m sonsentretion g of
vresspvatives Loleratis 39«'& obgerved by the new method, m
thnn those vbeeryed by tha old methd, the appusent for the

Soppr cltepnative seems atvongly walld, However, why would

the fungus gPowih choose 10 pRas OWED Guah on unfavoreble
polsonous sres when it would nel spen the low metal partitions

; 2 ~r

tost oulturesy the BUpPOEIEe flourished 80 well over the :
poisonod suoples Bhat sven 1i48le kmobby growths, which were
probably presurscrs of fruiting bodles, were in evidenoe,
1t seess highly lmprobsble thet the lentinug myeelfus would
sraiuce sueh ptructures I 1t were not deriving feod material
Lrom e umﬁ&wl.y‘&aﬁﬁrﬁﬁmr Puptheornorey 1t wes observod
it gnoe the fungus hed grown over the puper cups and down
Inbe the gelé, that e Pabde of growth over the gel wes much
fusser than over the surface of Uhe paper cup, Uhy would the
AFowhl pROSPSS NOPe ropidly over sn unfovorable medlusn then

over tha pupert

e R



24

* gonslusive svidenes that hyphae actuslly penetrate the
tip Gale was obbained hy orossessotionel chservetlons under
| Wie slcrossops, This Fasts weakene sonsidersbly the fivet
sxplanations ulthough L& uight be fecaible that the shivetdal
nyplae do not sbsorb meberials from the polscned #els or that
hydralytic enzyre netion is stopred by the polson tut the growth
Flourishes beeouse 1t 48 05111 emtrscting food eaterinl feos
tho unpolscned el in the senter of the test pems Vovertiskse,
cbaervations of the growth habibts lesd ore to sepept the
- sesent zswwgzﬂh

A slwple emplenstion might be thet the tozle effect of

— peoservatives 1s 5ot as great soeinst the sttsek of thriving
now growth 88 16 s sgeinst an older growth dus to the faet
Yiat the wlder prowth 48 more sumcepiible to whe poison,
4 wowe meshanistle explanstion offevs? fs fhat the voloon
auporvoed by & mmgw myeeiive 18 dispersed throushout the
envive opgenisme In the sose in -wgwwim' several soetions
of 1 large nyoslium are absorbling poison inte the hepbne, In
Chiis wayy Yhe soncentratlon of polson In any ene hwehe of the
overall growth L8 not o8 grost 28 in the ouse whee the sntipe
wyeeiiua 1 foveed to live off the swre polsoned musrient,
feneny tow resson why concenizations of the sive sressevabtives
sespors goowsh by ho new method but dnhibit growth by the
wiendard netheds This theory Lo sleo Jusiilfled by the 7inde
inge of Hobanug whe Poperled & jsr ilower concenbration eof
fwnie compound required when & plug of sebively growling
tpewlive wos pinoed on wiww agar than when a velsoned
Gpar "esusage™ wos ploced on un mﬁ&M§’ arewlng wyceliome{11)



| Tae wodified A teat metlnd ofPers the following
sivanbages over b stendard sger dluh tests
Sx The Pungus sbteck le sueh less sussaptible to pelsoning
e to the Yact that 'L l. & part of a lav.e areuth
derlving ite musrition fres o pure Bpuvenelt cediuws,
Langey Wi nethed offers & amch more rigovous test of
e thenlosl rrescrvative |
e The test pans contein 7 individual best ewps, thus
waklng the squipsent woPe cospact snd the procedurss
more sunvenlenty
&nong the disadventages sred
is Ouly imiiuision poluts and not Xi1)ing voints esn be
dnterined by the new wethoed,
P m e present stage of development the testing oultures
ave sors ewsily sontesinated, ‘
.3& The tine requived for o test rup is clsost tws wo ke
AQBGED,
1% 18 felt thet the sdwenbages of the nodifies test HRY
freatly cverbaleonce the dlosdventegssy It Lo hoped that o
Rore extensive lnvestigation will be nede to sore fully
dotorsine e capebilitler ae » method for testins the
effeet of chenics) preservetives upen the stback of sopd
furgle
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