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ABSTRACT 

Toxic thrc~sholds for tlirc~cs \vood prrsc.r\.ati\cLs dete1.1ninec1 at  the Western liorest Product5 
Laljoratory, \ ' a~lco~~ver ,  Canada, :~ntl  at the U .  S. Forest Prodr~cts Laborator>-, hlaclison. 
Wisconsin, showed. considerable i1iterla1)oratory variation. At tlir, \'anconvrr lal~oratory, 
toxic tlirrsliolds wcrc al\v;~ys lo\\$:r, and \\rood ~ v ~ i g h t  1ossc.s for ~ I I C  nntrrated control 
l)lock\ \\'re higher than the cc11.responding data for the hladison lal)ol.atory. Toxic 
tlircsl~old.; cnlcr~lated from both oven-dry weights and conditioned \\rciglits n7ere similar 
withill each la1)oratory. Etbylent~ oxide \\,as nnsnitable for the sterilization of creosote- 
trt.atcc1 wood hecausc~ of the rrsnliing increase in its toxicity to frlngi. 

Kl,!/rcortl.~: Soil I~lock c ~ ~ l t ~ l r c ,  cr~osote,  prntachloroplicnol, coppc.r-chro111e-i~rsflni~te, \vocld- 
d(,vaying flnigi, c.tl~ylvnc. oxidv, ~)ropylc,nv osidcx, sterili~ation, toxic tliresllold, decay. 

INTIZODUCTIOZ ~ i v c  a reproducible toxic thrrshold when 

The Aillerican Society for Testing and 
L4atcrials standard method for testing ~vooci 
prcwrvativc~s by laboratory soil-block cul- 
turcs (ASTh4 D1413-61) was c11~vclo~t~I  
(luring thc 1950's ( Duncan allti Richards 
1950; Duncan 1953), adopted as a tentative 
sta~ltl:~rd in 1956, and then accepted as a 
full standard in 1961 ( ASTM 1961). I t  is 
cnrrc~ntly uilder revision by a joirit ASTM 
and An~c>rican \Voocl Prrscr~~crs '  Association 
task force,, but as yct thc rctvisrd stalldard 
has not been accepted as a rcplacc.mcnt for 
the 1961 standard. 

1Sc~causc thv conccpt of a stantlard tcst 
ilnplics some lcvcl of rcproducibility and 
1)ecausc~ no luciition of rcproducibility is 
givc.11 i l l  ASTM D1413-61, it ~vould be as- 
sluncd that a rcfcrencc prcxsc~rvati17c~ would 

' 'l'h~. ;nlthors ;~cknowlctlgc~ the assia:amcc, pro- 
\,itlctl IIJ. the v a r i o ~ ~ s  technical staff from 110th 
lal~orato~ies mitl also tlrar~k 3Ir. J. W. Hoff, \vl~o 
was in\-ol\ ctl in thr c o ~ l c r p t i o ~ ~  and irliti;~l planning 
of this proic~c,t. 

.A - 
rc.pcatcdly testccl using this standard. *\ISO, 
regardless of whcrc this test is conducted, 
the measured threshold ~7aluc shoul(1 I>(- 
approximately the samc. However, t h t x  is 
eviclcnce that standard tcsts for cletcrmining 
thc toxicity of wood preservativc.~ Ilavc, 
some inherent variations that result in  a 
ccrtain lack of rcpmlucibility (Anon. 1956; 
Da  Costa ct al. 1969; Liese et  al. 1935; 
Savory antl Hravcry 1970; Schulzc. ot al. 
1950). Hilditch and Hambling (1971 1 ,  in 
their review o f  wood-prcservativc: tvsts, 
state that toxic vall~cs dctcrinined foi prc- 
sc~rvatives by thrsc. rllcthods arc prccisc, only 
ivithin onc or two concentration stcps. 'This 
iilllmrtant fact had bcen o1)scrvcd antl ac- 
cepted more than two decatles previously 
Ily Schulzc: e t  al. (19,50), but it has sc~ltlom 
rc~ccivc>cl comnlcnt sincc that timc.. 

These obscrvi~tions prompted n coll;il~o- 
rativc. stiidy between the Wcstcrn 1;orc.st 
IJroducts Laboratory, \'ancouvcr, Canada, 
and thc U.S. Forest Products Laboratory, 
\ladison. II'isconsin, during 1966-1971. 
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The purpows of this study wcrc,: 

I .  to con~paw toxic tlirrsholds obtained 
at thr Yancouvcr and Slladison laboratories, 
using t h ~  111413-61 soil-l~lock test, the same 
strains of fungi, the same three v ood pre- 
sc,rvativc~s, ancl equivalent saniplcs of wood 
l~locks; 

1. to comparc' toxic thresholds for the 
three‘ preservatives, on the basis of': 

( a )  conditioned wood blocks; 
(11) oven-dry wood blocks; 

:3. to compare cthylenc oxide ailci moist 
Ilcat inc~tliods of wood-block stci.iliz a t ' ion. 

Ihsically, both laboratories followed the 
metllods laid clo\vn in ASTM 111413-61. 
Any significant dcviatioiis froni this staii- 
(lard a1.o dcscri1)c.d under r,acIi tvst incthod. 

Pre.~erzjatiue.s tested: Coppr-r-chromr-arse- 
nate ( CCA-11)-provided by the Van- 
com7cr laboratory for use by I~otll labora- 

tories. Dilutions were niade on a weight/ 
weight basis with distilled water. The 
follo\ving concc.ntrations wcre used: 0 02%, 
0.04%, 0.1670, 0.3270, and 0.80%. 

Pelltachlorophenol-provided by the 
Madison laboratory for use by both labola- 
torics. It was supplied as a 5% concciltrate 
in P9 oil and diluted as required on a 
weight h e i g h t  basis with tolucnc. Thc 
following conccmtrations were used: 0.07570, 
0.15R, 0.:30%, and 0.60%. 

Creosote-conforincd to Class I typc of 
the U.S. Federal Specifications (1967) and 
was provided by the Madison labor'~tory 
for use by both laboratories. Dilutions were 
niadc as required on a weightlweight 1)asis 
with toluene. The following concentration, 
wcre used: 1.0%, 1.0%, 4.0%, and 8.0%. 

IYootl used: Air-dried lodgcpolc pine 
(Pinus cnntorta Dougl.) sapwood w:15 ob- 
tained from troh-fcllcd logs and provided 
I)y the Vancouvclr lal~oratory for use at 110th 
laboratories. 

Fungi ~ ~ s t ~ r l  with the it~rlicated preseroatiues: 

Preservatives 
FPLV No. 44A Creosote 
MAD No. 534 C:reosotc 
FPLV No. 47R Pcmtachlorophend 
AIAD No. 617 C o p p ~ - e l ~ r o i ~ ~ ~ - a ~ s e i ~ a t ~ ~ .  

lwnt;ichlorophci~ol and c ~ v c  ~sote 
FPLV No. l l l A  C:oppcr-chrome-ars(~i1:1t(~, 

pci~tachlorophcnol and crc.o<,otcx 
FPLV No. 120D C:oppc.r-chrornc-arscnatc, 
\{All  No. 698 Coppcr-chrome-GI , rsciiatcX 

and lwi1t:ichlorophc~iiol 

l~r rsh  isolations of the a1,ovr fungi were 
c~uchangecl by the two la1)orntorics just prior 
to this study. Thcrc,forr, there was no rea- 
son to suspect al)normalitirs in arly of the 
cu1tul.c. usrd by (tither of the two labora- 
torips. 

Dcoicltion.~ frorji ASTAI 01413-61 methods: 
Ae\idcs using conditionccl weights for dc- 
tc~~nin ing  the weight of wood lost during 
the incubation period with cac11 fungus, 
both laboratories used a replicate set of 
t c ~ t  l~locks, mc,a\uring ovcn-dry weights 

I)cfore and after incubation to provitlv an 
index of wood substance lost. Corrections 
tor the weight of preservative in thcjct test 
11locks wrrc applied, where applicabli*, fol- 
lowing BS 838 (British Standards Inotitu- 
tion 1961 ) .  

At the Vancouver laboratory, 16-02 ( 450- 
~ n l )  eyliridrical picklr jars, containing ap- 
proxiiilatcly 200 g (dry weight) of soil, 
were usccl as culture bottles. Fccdcr strips 
of lodgepolc pine %,i x 1 X 2 inches (0.16 X 

2.54 x 5.08 em) were used, one pcr l~ottlct 



with two test blocks on each fcc~dcr strip. 
Thes(> modifications liavc, been suggested 
tor acccpta~ice in thc ploposed rclvision of 
th(> ASTh4 D1413-61 test, sincc, they have 
1)cc.n urcd for inany years 11y th,, Eastern 
Forest Products Laboratory, Ottawa, Can- 
 ad,^, in testing wood prcservativc> without 
any indication of cffcct on thc d(htcrmincd 
to\ic thrc>shold\. 

Prcserzjc~tizje tested: Creosotcl, as for Test 
I but using highcr trcating conct ntrations, 
n r a s  lxovidccl 11y thc Matlison laboratory 
for us(, at both 1aboratoric.s. 

l\'ootl ~ l s e d :  Air-dried ponderosa pine 
( P i ~ ~ t l s  l~onderosa I,a\vs.) sapwoocl was 01)- 
t,linc\d separately 11y c,ach 1al)orniory from 
frc~h-fcllcd logs. 

I,. lepi(le11~ MAD N o .  534 
I,. trclhctr h lhD No. 617 

13ezjicltion.s fron~ ASTAl D 1413-61 rnethorls: 
(:liangc.swlic~rc> the, same as thosc, dcscribctl 
for Tcst I ,  11ut also included thc following: 

.4t the, Vancouver lal~oratory, wood-block 
stcyrilization was achie\rcd by using ethylencb 
oxide undcr vacuum (Smith 1965), fol- 
lowc~l 1)). ventilation in a 11orizont;~l laminar 
air-flow clean ht~nch. 

Test I11 

I're\eruutizjc used. Creosote, a\ I r i  Tcst I 
hut u\ing higher treating concc ntrations, 
\\,a\ lxo~,icled by thc Maclison 1,ll)oratory 
for us(, at  110th lahoratorics 

\\'oorl used: Air-dricd ponclerosa pin(, sap- 
wood was obtainctl from fresh-frlled logs 
and \upplivd b17 the Vancouver l,lborator!7 
tor nsc at 1,otli lal~oratorics. 

L.  1epitlezr.s XIAD No. 534 
L.  trcrhecr MAD No. 617 

L1coiution.s from ASTJI D1313-61 methocls: 
Changes wcrc thc sanic. as thosc, described 
for Tcst 1, but alw ~ncluded thr follo\ving: 

4t tht. Vancouvc,r laboratory, both thc 

ASThl 111413-61 specified stcam-stc~riliza- 
tion technicluc and the ethylene-oxicl(- ster- 
ilization method wcrc tcstcd. At tlic hladi- 
son labc~ratorp, only the t~thylrno-ouido 
method was usccl. 

I1ESULTS A N D  DISCUSSION 

Thc threshold retentions for coppcr- 
chrome-arsenatc,, peiltachlorophenol and 
crco\ote were found to 11c higher when 
drtcrmined at the Madison laboratory than 
at the Vancouver labolatory (Tal)l(.s 1 
and 3 ) . This interlaboratory vari a t '  i o ~  I was 
found for both thc conditioned and oven- 
dry methods of determining thresholtl rc- 
tentions. The Princcs Risborough t 'orcst 
Products Research Laboratory carriocl out 
cooperative trials between threc laboratories 
in England (Anon. 1956) in which they 
tested sclveral preservatives wing EL soil- 
block method and thc same or cliftc,rcnt 
soils. Their conclusions suggestctl that 
greater variations in detcrn~ined thrc.shold 
retentions occurred when tests werr, c,~rriecl 
out at different laboratories than w h ( ~ ~  thc 
tests were conclucted at the same lCibo~~itory, 
hut with diffcrcnt soils. Thc uninlpo~ tancc 
of the soil used, within reasonable limits, 
has been suggested by thc work of D~ulcan 
(1953). She concluded that \oil tt xturc 
and organic content do not cause scbrious 
\ariatioils in the detcrminccl thrc~shold 
\ alues, proviclcd that the soils have a ~vater- 
holding capacity within the range ot  bout 
20 to 40%. IIo\vevcr, thc moisturr. co~itcnt 
of the soil, if con\iclerably greater th,ln its 
watclr-holding capacity, could cauw scb~.ious 
incrcases in the moisturc, content of t h ~  
wood blocks, thereby resulting in decr c,asc~d 
toxic thr?sholds. Since soils from botlr lab- 
oratories in our study had been atllusted 
c~ccorcling to thc proc~durc  rcconimc~ndod in 
ASTM D1413-61, soil moisturc content 
would not appear to havc affc.ctcstl thc, 
~ilt~asuretl thrcsholcl values. 

I t  could bc interpreted from the, work 
of Duncan (1958) that soils wit11 , I  low 
organic contcllt gave unusually low tlccay 
rates, accompanied by higher toxic tlirrsh- 
old\, than would 1)c c\pcctcd fro111 ,I nor- 
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TABLE 1. ASTM des igna t ion  D1413-61 so i l -b lock  t e s t  of 
copper-chrome-arsenate, pentachlorophenol  and 
c reoso te  p r e s e r v a t i v e s ,  conducted a t  t h e  Vancouver 
and Madison f o r e s t  products  l a b o r a t o r i e s ,  u s ing  
both conditioned and oven-dry weights  i n  ca lcu-  
l a t i o n s  of t he  t o x i c  t h re sho lds .  

Threshold r e t e n t i o n J  
( p c f )  

Vnncouver l abo ra to ry  Madison l abo ra to ry  

Fungus 
Condi. t ioned Oven-dry Conditioned Oven-dry 

Copper-Chrome-Arsenate 

1 . , r ' * L L  t ~ a  ecx : 617 
2  

0 .08 (4 .2)  0.08 (0 .6)  0.38 (0 .1)  '0.38 (0 .0 )  

Pentachlorophenol 

.rz 'rr, iunbca : 47R 0.10 (4 .4)  0.10 (0.3) 0.19 (3 .3)  0.19 (0.0) 

Creosote 

.cntinu.s Z~aideus : 44A 

l,c,nti?~u.s Lcpicieus : 534 Threshold r e t e n t i o n s  n o t  reached,  t h e r e f o r e  more than 
2.6 i n  a l l  c a ses .  

~ , e n z i  Lc; Lrabea : 617 

h e r e  a  t h re sho ld  r e t e n t i o n  i s  n o t  reached, an i n d i c a t i o n  of t h i s  va lue  i s  given 
based on the  c l o s e s t  p r e s e r v a t i v e  concen t r a t ion  t e s t e d .  

' ~ i ~ u r e s  i n  parentheses  a r e  t h e  percentage  weight Losses corresponding t o  t he  

es t imated th re sho ld  r e t e n t i o n s .  

1 1 ~ 1  loarny soil where thc convcrse was indi- known to have a high organic content, it 
catcatl. Since thr Vancouver soil wa5 taken is possible that the organic content of the 
tronl a horticultural mixturc prepared by Vancouver soil was higher than that of 
thc University of British Columbia and ~ h c  Madison soil. 
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TABLE 2 .  P e r c e n t a g e  d r y  w e i g h t  l o s s e s  of c o n t r o l ,  u n t r e a t e d  
wood b l o c k s  i n  T e s t  I ,  c a l c u l a t e d  from b o t h  con- 
d i  t i o n e d  and oven-dry w e i g h t  measurements .  Values 
a r e  normal ly  a v e r a g e s  of s i x  r e p l i c a t e s ;  l a r g e r  
numbers c ~ f  r e p l i c a t e s  a r e  i n d i c a t e d  by f i g u r e s  i n  
p a r e n t h e s e s .  

PERCENT WEIGHT LOSS 

Vancouver l a b o r a t o r y  Madison l a b o r a t o r y  

Fungus Condi t ioned  Oven-dry Condi t ioned  Oven-dry 

-- .. 

1 . w ~  t inicn i ~ ~ p i d v u : :  : 44A 44.2 44.5 40.0 40.7 

There was a considr~r,tblc variation 
1)c.twecn laboratories in wood-\vergl:llt loss 
following decay by thc s,unr strains of 
fungi (Table5 2 and 4 ) .  Thc wooti-weight 
loss valucs from Vancouver welc generally 
30 to 70% grcatcr than thosc lncnsuird at 
Madison. This could bc attributecl to thc 
~x~ssiblc highcr organic content of ihc Van- 
couvcr soil. Since wood-drstroying fungi, 
both Hasicliornycrtc~s and soft-rot fungi, arc, 
ccllulolytic in their degradation of wood 
and since some of thc involvcd cnz!7mes arc. 
inducible, it would be rcasonablr to cxpect 
a 1lighc.r activity of wood degradation fol- 
lowing culturc of t h c ~ c  organi\nis on a 
substrate solnewhat enrichccl in ccllulosc. 
Considering the soft-rot fungi, Sa\ ory and 
Hrnvrry ( 1970 ) observed indicatic Ins with 
stc,rilc soil as a growth medium altd using 
the, fungus Chnctonlium glohos~cm that dcx- 
cay was directly related to thr org~tnic con- 
tent of the soil. Similarly, IT7alchl1 (1970) 
tcstcd several soil types and a l ~ o  concluded 
that the degradation of wood by soft-rot 
fungi \vns tlirectly re1atc.d to the, organic 

content of the soil. Therefore, it is con- 
ccival~le that 110th thc soft-rot fungi :~nd the 
wood-destroying Basicliornycctes sho\t~ a 
similar response to the presence of cell~~losic 
orgallie lriatter in tlic soil. 

In our study it is possible that th(, ob- 
served diff(trences in clccay ratc \\-ere 
caused by  variations \vithin thc soils of 
other nutrients, such at nitrogenous (.om- 
pounds, cssential for the growth ot f ~ ~ n g i .  
IIowever, in thc absence of any e\iid(lncc 
to support this latter theory, prcft~renccl 
\vould be givc.11 to thr theory implicating 
the lcvel of organic inatter within t h ~  soil. 
IG~ture studies should consider comparative 
soil analyses, which were not possible in our 
tests. 

However, tllc pww11t results exemplify 
an apparent ailomaly, where cultural con- 
ditions favoring largc wood weight losses 
by a fungus result in a lower ant1 not n 
higher resistance of this fungus to a 
fu~lgicide. 

Significant differcr~ces between replicate 
detcwninations of the toxic thresholds for 



'CABLE 3. ASTM D1413-61 so i l -b lock  t e s t s  of c r e o s o t e  conducted 
a t  t he  Vancouver and Madison f o r e s t  products  l a b o r a t o r i e s ,  
u s i n g  bo th  condi t ioned and oven-dry weights  i n  c a l c u l a t i o n s  
of t h e  t o x i c  t h re sho lds  and e i t h e r  e t h y l e n e  oxide  o r  h e a t  
a s  a  means of s t e r i l i z i n g  t h e  wood b locks .  

Threshold r e t e n t i o n  
( p c f )  

Vancouver l a b o r a t o r y  Madison l a b o r a t o r y  

Fungus Conditioned Oven-dry Conditioned Oven-dry 

Tes t  I1 

1,f~ntinus Zepideus : 534 2 . 0 ( ~ ) '  1.7(E) 6 . 9 ( ~ ) ~  5.8(H) 

Lenzi tes  trahea : 617 2.O(E) 1 .7(E)  5.2 (H) 2.1(H) 

Tes t  111 

1,cntinus Zepideus : 534 - 0.7(E) 3.7(E) 3.7(E) 

h o o d  b locks  s t e r i l i z e d  u s i n g  e t h y l e n e  oxide.  

L ~ o o d  blocks  s t e r i l i z e d  u s i n g  h e a t .  

crclosotcL, using ,I moditietl ASTh4 soil-block 
tecbuiclue, wcre d(~seribc~c1 by Da Co,ta 
c,t al. (1969). They attributed t11c.w dis- 
crcpcliicic~s to intertrce variability of thc 
Piriu,  ru(1iatn n~ood blocks used in thcir 
c-.lxrin~cnts, dcspite thc blocks l)(>ing 
closely inatchcd for dcnsity and solution up- 
take. IIowever, in om studies with both 
Tcst I (lodgcpole pine) 'ind Test 111 (pon- 
ilcrosa plnc,), one homogrnc~ous ~nixtule of 
wood blocks of cach tree sgecics 1% as taken 
and randon1 samples wcrc used bv cach 
laboratory. Thvrcfore, thc intcrtrc,c, \,aria- 
I~ility obsc~r\7ccl by Da Costa c.t al. is unlikely 
to I,(, causing thc interlaboratorv ariations 
in t!!rcsholds obsc~rved in our studics. 

Considering thc t\vo ~ncthods for calct~lat- 
ing thc preser\rative toxic thresholds, thcrc, 
werc no consistent inlportar~t differcxllces 
between results obtained using either (:on- 
ditioned or oven-dry Lvcights (Tnbl(.s 1 
and 3 ) .  Therefore, thcre is no cvidencc to 
suggest that the measurenlent of threshold 
rctcntions, based on oven-dry weights and 
using con:ections for the preservative uptakt. 
where necessary, should not be an altorna- 
tivc in the existing ASTM D1413-61 test. Thc 
oven-dry inethod is already used in some 
Europcan standards (British Standarcls 
Institution 1961; Dcutschr Normenaus- 
schuss 1939; Nordic TVood Prcserv a t' ion 
Council 1970; Urad pro Norn~alizaci 1961 ) . 
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TABLE 4. Percentage d ry  weight  l o s s e s  of c o n t r o l ,  un t rea ted  
wood blocks  i n  t e s t s  I1 and 111, c a l c u l a t e d  from 
both condi t ioned and oven-dry weight measurements. 
Each va lue  is  an average of s i x  r e p l i c a t e s .  

PERCENT WEIGHT LOSS 
-- 

Vancouver l abora to ry  Madison l abora to ry  

Fungus Conditioned Oven-dry Conditioned Oven-dry 

Tes t  I1 

Lentinus lepideus : 534 42.6(I3)'[2.7l2 4 1 . 0 ( ~ )  [3.4] 33. z ( H ) ~  32.1(H) 

Lenzites tmbea : 617 57.4(1!) [2.6] 5 2 . 4 ( ~ )  [3.1] 33.8(H) 45.6 (H) 

Tes t  111 

Lentinus lepideus : 534 - 4 5 . 4 ( ~ ) [ 1 . 9 ]  34.5(E) 33.8(E) 

- 48 .6 (~) [3 .6 ]  - - 

Lenzites trabea : 617 - 5 0 . 0 ( ~ ) [ 1 . 7 ]  42.1(E) 39.1 (E) 

- 5 0 . 3 ( ~ ) [ 2 . 3 ]  - - 

l ~ o o d  blocks  s t e r i l i z e d  us ing  e thy lene  oxide. 

L ~ i g u r e s  i n  b r a c k e t s  a r e  s t andard  d e v i a t i o n s .  

3 ~ o o d  blocks  s t e r i l i z e d  us ing  h e a t .  

where saving of experinlcntal time and 
storage arra for conditioning the wood 
blocks is achieved. 

Tho use of ethylene oxide as a stcrilizing 
agent for wood blocks has rnaily advantages 
(Smith 1965, 1968) and, apart from its un- 
reliable reaction with older cultures of 
some strains of L. lepideus (Smith 1965), 
its use does not seem to altcbr the s~ibsequent 
rate of decay of wood by some brown- or 
white-rot fungi ( Smith and Sharn Ian 1971 ) . 
EIo~7cvcr, following the observation of Da 
Costa and Osborilc ( 1969) that propylene 
oxide can increase the apparent toxicity of 
crc,osote in wood, thereby giving ;In errone- 
ously lorn threshold value, it was suspected 
that c)thylenc. oxide might react ill a similar 
tilav. Hoth ethylene and propylctne oxides 

,ire alkylatlng agents and effective in stcril- 
izing wood ( Smith 1965). From T( st5 I1 
and I11 (Tablc 3 ) ,  the ethylene oxide- 
5terilizatioil treatment on creosote-in~prcg- 
11atc.d wood clrarly illcreased its subsc~cjuent 
toxicity to L lepicleus. Threshold values 
l~asc~cl or1 oven-dry weights, at the Vancouver 
and Madison laboratories, decreased from 
2.2 to 0.7 pcf and about 5.8 to 3.7 pcf, respec- 
tively, when heat and ethylene oxide- 
5terilization methods were compared. 
Within thc Vailcouver laboratory, thcr (, was 
no evidence of any similar effect with thc 
fungus L. trahea (Table 3 ) ,  nor was there 
ally evidence of residual cthylcne oxide 
toxicity with control, unimpregnated wood 
blocks ( Table 4 ) .  Therefore, the ethylenc 
ovide ( and propylene oxide) -creorotcL reac- 
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TABLE 5. The e f f e c t  of e t h y l e n e  oxide and h e a t  s t e r i l i z a t i o n  
of c r eoso te  impregnated wood blocks  on t h e i r  f i n a l  
mois ture  con ten t ,  a f t e r  t h r e e  months ' i ncuba t ion  i n  
s o i l  j a r s  i n  t he  absence of fungi .  Each va lue  is an 
average  of four  b locks  from two j a r s .  Resu l t s  from 
t h e  Vancouver l a b o r a t o r y  only.  

F i n a l  average mois ture  con ten t s  (percentage  
oven-dry weights)  and s t anda rd  d e v i a t i o n s  

T rea t ing  
concen t r a t ion  

of c r eoso te  S t e r i l i z i n g  method 

( x )  Ethylene  oxide  Heat 

tion sccms to bcx specific to the fungus L, in a decreased hygroscopicity of the wood. 
lepideus. The usc of propylenc oxidc (1:2- Whether real or illusory, the prcxccmtly 
epoxypropane) as a sterilizing agent for observed differences in moisture con- 
1)rc'x"rvati\7e-treated blocks was included i11 tent seemed to have no effect on the ~rcight  
thr British Standard 838 ( 1961), but our loss of wood blocks during decay (Tablv 4 ) .  
results and thosc of Da Costa and Osborne 
(1969) and Smith (1965) woultl suggest CONCLUSIONS 

that neither propylenc. nor cthylcmc oxide 
should be used as sterilizing agcnts whcn 
creosote is being tested, espcciallv against 
t h ~  fungus L. lepitleus. 

The ethylene oxide-sterilizatior~ method 
also appeared to cause the creosote-treated 
ant1 untreated blocks to achieve a higher 
final moisture content (Table 5) .  This 
might be connected to small residues of 
vthylcne oxide or ethylenc: glycol in the 
blocks after sterilization. No previous ob- 
sc.rvations concerning this rffcct of eth- 
ylcne oxide on the moisture content of 
wood have been found. Conversc~ly, how- 
cxvc~r, McMillin ( 1963 ) found that ethyl- 
c w c ,  oxide trratment of hard rnaplc wood, 
usi11g trimethylarnine as a catalyst at  clc- 
vatcld temperatures and prclssurcs. resulted 

Using the ASTM D1413-61 soil-block test: 
1. Interlaboratory variation of de te rn~~ned  

preservative threshold retentions could 
occur to the magnitude of two to four 
times. 

2. Considerable variation can occur in the 
ratc of decay of unimpregnated control 
wood blocks measured at different lab- 
oratories, this possibly being directly 
related to the organic content of thc 
soil. Further research is requirctl to 
clarify this possible influence of \oil 
type on wood-decay toxicity te~t.;. 

3 Ethylene oxide is unsuitable foi the 
sterilization of creosote-treated blocks, 
since it appears considerably to inc~eaw 
their toxicity to the fungus L. lepicleus. 

4. Either conditioned weights or oven-dry 
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weights (with a corrcvtion f,lctor for 
volatilo preservatives) can bc )  used to 
c a l c ~ l ~ i t e  threshold retrliltions for prv- 
scrvativcs. 

5. Staildard tests should bo moclified ulti- 
lllately to includc~ somcx indication of 
possil>lc, interlaboratory variation in 
dcrivcd preservative toxic thrc sholds. 
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