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:&1 
.~ INTRODUCTION 

Extensive tests on llw el\pmicnl cOlltrol of :l'ungi in green lumber 
during ail' seasoning, by Scheffel' and Lindgren (1) 2 tl11d associates 
0:1' the Bmeall or PJn.nt Industry, in lQ:28 to 11);33, led to the general 
adoption by the lumlJel' jndustry of thc morc important pl'oclt\cing• 
~ 

I Subllliitpd for }1l1illi('11 tion l\la,\' 1,'3, 10ti1. 
"Italic n\1l1lbcrs ill DIII'C'nUI('HCl) refer to LiterutUl'l' Cited, 11. ti•. 
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cOlmtries of certain o:l'ganic merclll'iuls and chlorillatecl, phenolates 
for ftmgicic1al trmttment of green J1Imber, Among the organic 111e1'
curials, ethyl mei'clll'ic chloride was first used but later waS l'eplaced. 
pv the more water-soluble and less volat:ile ethvl mercuric l)hoSI)hate, 
lmong the phenolutes, sodium tetl'Hchloroph~naf:e and sodium pen
tachlol'ophenate.llre most extensively used, In addition to these) 
borax is used in certain countries, but in the Ullited States its use :is 
hu'gely as an adjuvant to permit reduced concentrations of ch101'o
phenates or to maintain allmlinity; 

Each of these chemicals has limitations, rnc1!.'l' certain conditions. 
the organic mel'cul'inls p(>l'mit molding (N)" The phenolates tend 
to cause skin il'l'itu,tion, Radium tetl':lchlol'ophenate is 110!; always 
effective on sonthel'll pill('. nlHl JOl' cel't:lill llS(,;-i~ as Oil ,yood fol' 1'00<1 
containers, it is ]ikl,ly toill1purl obje\~tiol1l\.bl(\ odol' and taste, Borax 
ls effective onlv on IHH'<1w(lo<is alld is llstlally ('ollsi<iered too bulky fol' 
genera] use, l~'lll'tlH'I'I11Ol'l'. lilly of tllP C'ul:I'l'ntly llsed chemicals oc
(,[\8.i(lr;;)11y permit ob:jeet iOHablt, stn in d('\'(']opmt'llt du I'i ng prot met.ed 
periods o·j! w::trlli. wet WPH thC'I' t 11<1 t al'e ('olHlue i \"(' to rapid funglls de
vl'lopmenJ alld slow ;;('aRolling:, . 

The studicg hel'p ]'P pOl't('d >\"('1\' n\\\<lp .i nail attpllIpt to imIH'O\'C ehem
]cal contl'ol by (1) a spalTll fOl' JH'\\' ('h('lllieals, (~) exploring mOl'e 
fully the elfpetin'n('ss oj' Inixtlll'(,S or two 01' tlll'N' COIlll)(JIlent::i, and 
(:l) flppl'nising mOl'p tl('('ul'ut('l,'" some oJ tilt' fadm's i1lrtuellcing the 
ell'eetiwllC'ss of chl'mieal (·ollh'ol. 

The Jitcmtlll'(, lip to tIl(> lllid-lD:30's Oil stain. 11101(1, all(l clrcay ()('
ellning Oll gt'pen\\'o(Hl and ([wil' eOlltrol was pxhtlllsti\"l'ly Slllllltltll'ize(l 
bv Selle/fer and Liml!!TPll t·t), :\ IOJ'(' I'c('pnt litpl'atlll'e has b('PII l'e
vIeweu by Verrall (J,!) , ('OllSl'(llll'lltly, 110 gl'Il('ntl litl'I'atuI"(' l'l'\"iew 
js iuC"lllded ill this blllktin, 

~mTHOj)S 

TYPES OF TI,STS 

All tll(' trsts ,,'el'(' c;o;sC'lItialJy till' sanlC, Fl111gi('idal nlll1C's wcre 
(letel'llline<l hy {'X]JO:-:lllg: to llllturHl Inl'e<'llolb 1'J'(',;lIly ;.;;[\\"('<1 j!I'CC'1l 

sapwood that IHld I.W(,ll diplW(ll'ol' ,"i to 111 Sl'{'OIH!S i" wa(pl' ~ol\ltiollS 
of. the IUllgieic]('s, TIlt' amOllll(· of' :-:taill, lJlold, alld dpc'a," cl(""('loping
in 4: to Ii ",('(,ks. (H' I)(,(,Hsiollall,r ](llgl'l" \\'lIS IISP(l a:' thc' illdex of 
fungicidal effc'ctiwl\('''s. .\.I.tltollgh ullln'alp(!. C'Ollll'ol IImlt'I'in! \\'t1:; 

included in ('nell i('sf. tlIP lll:ti II ('Ollll'tll'isol1" \\"('1'\' l11illll' agaiJlst Olle· 
or more cll{'llli('nls ill ('tll'I'PIlI widpsIll'pa<l ('OlllllH-I'('ial 11:;(" 

Thl'cC t~'J1('S or t('s(" \\'PI'P llsl'(l: ,< )pl'll-pil('(l tllul do,;p-pile<l small, 
scale tebt~ and, JaJ'gt'-s(':t!(' Lv,,!s, hjJ' :11\' o]Jl'I1-pi]pd sl1lal I-,;,'a Ie tp,;t, 
1- by:2- by },b,llH'h wooel :;;1111]11(''; \\'PI'(, 1I:;('d :Iud th(' 1I'(,:I[p<1 wood waR 
placecl ill mill/at Ifl'P H'HsOllillg pil('~;, 'I'll(' pill''; Wl'/'(' pla('pd ()lltdoOL'S 

on plaifOl'JT1S alJollt -I· i 11('IH''; lJigh (lig, I), '1'11(1 tL'"t 1>i{'('('s ill (·:t('h 
horizolltal la."l'I' \1"(,1'(' s]l:t('pd ()Il(,- f()11 rt It to ollP-hall' i Ilell :I[Hllt, lllld 

succeeding cOlll'SP!'i )1'('1'1' :;('p:lI':d('(] lly dey ,,"ooel sll'ip:, about OII('-fOILl'th 
to one-haU' ilH'II in ('l'();-;~ ~('dj()ll, .\.ll tl'(':ttll1PII(S 11I1<1('/.' test ','ere 
placed in 011(' pile' IJl1t :-0 dis\l'ilJlliP(! ;', within th(' pile ns to minimize 

S J)ctnil('<1 illf'OI'lIll1tiOIl /Ill .Pfllllllixill.:.:" y:tI'i1llio/is within lind 1I1110llg tl'ratnli'llts 
is diSl!u"s<~<l in the AlJlIl'nd.x. 

.• ' 

• 

• 
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J"",ll:l. I :'ll!:I11 ,"ah' "I;'" 1";' <l I, . h l. 'I,.,! -:11111"'" -'a.-1,.·d :Ill I 1'11\('1'1''' 

,\:tlt 1',,1t ,·....Jirl~. II. (',,11'1.1,'1<.01 \.',1 I'P,'- '1I11, '·\I"'....ol tit lin· ":ll'llIiItU I'ffl"" 
of "'HII t .. T it \\ lll1pr !p... ! fhU'dl:': ti:t' "'lJf~Ul~I't' fl· ... ' pitp"" \\"'1"(' ,h;uipd "llh tlJl 

• P!P\;lltltl.'.Hifll"\ .. I )I.ih, hUlt~. .dl'" 11. 1'f1'\"hl I '.1 ~ ..... "';\t. hl',ltill~. 

I' lI't'd .. II r I'll-II 11 II! i II I 1lf' III ". nil I III' ""IoII':I! hill' "r d1I1'''i'!'lIl II'PH Iml'lll ... 
(· ...Hally )11 PIPl'\'''' \11'1" II'l'alllH'1l1 \\1'11' II'("\' LIt! '(lllll'lillll·... 1:1 to :.!I) 

\\1'1'1' lI"'l'd.I':IIJj'·lll"d., fill' 1111' ll'f'a(l'c[ .·o,d,,,I .... \111111''''( !!I'l'l'll PII"'P" 
\\l'I'P pl:t!'l'd HI till' ('!HI ... Ill' I';tt'h ,'Olll'!' 'Illd II\I'r 1111' 1'1I1 Il'I' lOp ,'!llll'''\'. 

http:11'1.1,'1<.01
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To l'educe the drying rate, the completed pl1e was covered wUh roll 
roofing, usually extending over the upper oue-third to one-lULU of the 
1)ile, ~mc1 the rest covered '\yith bOltl'ds. "Winter test piles were left 
fully exposed to the warming effect of the sun, Whel'ellS slimmer test • 
piles were shnc1ec1 to prevent excesshre]y high temperntul'es within 
the pile. 

Smull-senle close-piJed tests were like the open-piled, except thut 
the samples for eneh treatment '"ere p1acecl ill one OJ' two groups with 
as Jittle oil' space ItS possible between samples. Thus, the samples 
were snbjectecl to S('Yl'l'P llloidtUl'P ('onditions. A\lSO~ 1m'gel' SiZN; of test 
samples (1 by +by ~,I: (~) t hy H llX ;U in('hes) we,I'() use(l in BOnl!' 
cases. These tests \\-PI'P rtPSigllNl to sill1l1lnt(' ('onclitlOns encountered 
in shipping green 11111Jb(,I' ()l' ill blllk pill'S of lumbel' waiting to be 
plncedin se!\SOnil1g pih's, I{l'l'ol'I'\s ,WIl' tnk('11 ld'tl'l"~ to () weeks, and 
the samples l'('pil()tl fOI':2 OJ' ml)l,'(, months in onlC'J' to ~('t data, on declly 
('ontl'oJ. In ~onlP (l';;(1' :-;:111lpl(':-; W(,l'P wHhtll'l\.\\"1I pprJodien.lly fronl 
close piles :fol' ::;111>:-;('<) 1l('1If: ail' :;(1:11'0]) in~ 01' ;.,tl'('n~t:ll tc:-;t:;, 

For (he lal'!.!'l'-s(,t1h' (ps/"s fllll-sizp llllllhl'l' was tl'p:Lf-pd :111(1 stn('kc,<l 
in commel'('ia'j St':lSOll in/! ,\':) l'ds, Pi lillg nwfho(l;:; pl'cYai1ing at. the 
pal.'ticular :ran] Wt'l'!' follo\\'(I(\, l'X('ppt thn t \)on nl;; wen' spacp,l sornc
\\'lutt closPl' tog('tllPl' l!o!'izol1tall)" to l't'dw'(' ail' ('il,C'tllation a_ltd dl'ying 
I'llte (fig, ~), All (t';-;i- pill'S \\'PI'l' J'()(lfp(/ (0 pI'PYl'n! rainwash, 
l1Nt di Ilgs \\'(,I'P (a k('11 II Ttr r (i() [() DO d nys, 

Lal'!.!Hi('ale {"pst;; HJ'l' oftc'lJ 111l;;ntisfac(ol'Y lJN'HlIse: (1) Usnally no 
more than (i to R tl'C'ntnll'llis ('nn be illl'ltH1N\ ill a ;;ingle test it' hoards 

," .. 

~' • 

• 

FIGl'lun 2,-LIll'I'I'-S('ltll.' t('st )lil('s oj' phil' L;\ I Hud SW('l'l~lIlJl (1J) III ('III11IlH'I'(,jal 

SNlSOttiup; ya fds, Tlw uwt hOlls of piling al'l' ('011 ,'c'ntioual, ('J(C('llt thit t the. 
Iwrlzlllltlll HIW('iIlg of til!.' hO:ll'ljs.is ('losPI' Ih:11l III ('OlllllH'I'C'IlIl oJl(ll'lltions, 

http:hO:ll'ljs.is
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with different treatments lire to be Rubjected to compurable drying 
conditions i (2) there is 

J. 
j n 

b 0. •
c1iflicultv (~ettin(r uniformity

• 
of wood 

among treiltm~llts; (3) tlwy are t1JlIP (,0J1S1I1l1111gj and (~t) there]9 
no assurance th:tt conditions w.il1 be se\'Cl'e enoLlah to get valid C0111

parisons in more than half the tests. ~ 
The small-scale tPRt l"('IlIO\"es many of the l1 isa(]Yltlllagl'S of the 1ut'ge

scale test. The objection has been raisC'd that tIll' small-seale tests 
are too se"ere~ but this objeetioll \\"as 1'Plllo\'ed by intluding in all tests 
standard refl'I'C'l1l'(' tl'l'atml'l1ts with whkh all othl'l' tT('atllll'llls were 
compal'(;'d. 'I'hC' ~l1Iall-s('nl(l Ipst' llIay elilllillat'l' sOll1e tl'('atrnpl1ts that 
would gi"e -fair ('ol1tl'ol 1I1Hll'l' llJost eOllllllel't'ial ('()JIditioIH;. but 1m
prOn'nlel1t ill flln~'icidal efree! i\'PIlPs!:J is IIN,th'd mainl v fot' the O('CH
siona I !WWI'(' ('olJ(lItiol1s, ('olldut'iw to slow dryillp:. Of('oUl'He, it must 
be l'elll('1I11J(']'Nl that JlC'It1H'1' the s11lall-sl'alC' llol'lnJ'gl'-sca1C' ('estH ]1('1'e 
(]pst'l'ibC'C1 yiehl filial (,()Il{'lusi()n~ as [0 tll(' CO III IlIP l't'ial Htitahi1ity of 
tl'eatlllPnts, It is bt'lit,ypd. lIOWPyt'I', that tIll' !'nlall-sellh, t('stis the 
clletlJ)(>st and I'ast('st JllPans of sOJ'til1!!.' Ol1t il1pfI'pdh'e tTpnt:mCllts n.nd 
of c1pYising liP\\, []'C'atl11C'llts lip t'o tlll; stagl' Whl'l'l' tllC'y are I.'PHdy 1'0[, 

('ommerl'ial tTinl. 
In both slllall-;.eah· :tlll1 lnl'!.!('-sca!t· t('st~. l'l'latin'l\' IUl'ge yolumes 

of tJ('ating' solutioJl \\"('1'(, liSP'] so that in dippillg 't'pst ~llJl1p]t'S no 
tlp])I'ecinbIc' ]'!'!lllctioll ill yol\IIIlP of tl)(l solution ()(,('III'I'('{L This 
plimillatNl :/'J'Olll till' (pst;; tl)(> pfl'l'<'I of J'('d.II('(>(1 l'()II('l'Jlt'l'ations l'flllSP(l 
by ads.ol'ptioJl of' solut,ps a!' !ll'l'lll':-' ill t'OJIIIllC'I.'('ial l'olltil1l1olls-dipping 
opt'mllOlls (l.}). 

In additioll to tlIP l'pg'1I1al' st:till-l'Olltl'ol tp:-.!s. a III 1 11I1>{,1' oJ sp('C'ial 
[psis 1\"PI'(' Illade. thl' IIp!'('I'iptioIlS <I lid. J'Pslilts of whi!'h :lI'P disl'lIsse(l 
latel' ill [his bllll('tiH 01' hllY(' bpl'1l jlllhlishp(l s('pal'a(pl,r, '.I'll(' lIlt'tlio(]s 
,,"PL't' similal' (0 thos(' (jpsl'J'ih('(l for (liP sJlI:tll-"l'ajp t('s(s. ('x<'('pt ('hltt 
eel'tain \'uriatiolls WPJ'l' illll'odtl\'pd to:-.t l1tI,\' ;.p('l'ifi(' pl'o!Jlelll::', 

'.I'll(' tpst lIlHt<.'l'inl ('Oll:-.iHl'd IIlo:-t1,\' of snpwo(ld of' '011(11('1'1\ 'yellow 
pilH' alld ",w('Ptg'n II I ! 1.;(/llil/lllllll1l/' ",1!lI'I/ri/11t1/ L,), '1'11(' spP('it's of 
piliP;' spldolll ('olll(]IJ(, (lPtl'I'lIliIlP(l hut ]ll'OhnlJly \\'PI'(' llIosfly lOllgl('af 
(PiJpiN I'II/IIN/dv ~Ii1I.) awl :-lu"h til, ("II'i/'ol// :\Iol'plt't). although 
lobloll\' (/\ 111ft/a L.l. "IJOl'til'af (P. {('/til/(Iill ;\.Iil1.). jlll<! SPJ'lH't' pille 
(P. !//;t!I/'I/ 'Ynll.) \\'('1'(' w.,!'(l ill ;.Olll(' tpsts.•\ I\,w t(':-.t;.; iJl(,ludl'd oak 
(QUI/'('UX spp.). H:-,h (Pl'(/.I'ifl/(.~ "pp.), (logw()(l(l (('O/'IIIIN t/orida L,), 
hickOl'Y ((',O'f/O :-.p.). allll Yl'll(Jw-]loplaJ' t /.i/';olil lIt/rol/ IIl/ipi/l'l'nL.). 
N\\"(,l'tgllJll \\,:1:-. \'l!O:-.PII :1:4 tit!' Hillin tp:'t lin I,d \\'oml h('('lUl:'P of it's high 
;;apw()od ('Ollt(,lIt and tlIp l'padiIH':''' \\-ith\rhich it :-.taills, .\s ehemi(,1I1 
('()II(pol of fUll!.!! j,.. PlIsil\' altaill!'d with hal'<lw()o<is. 110\\'('\'('1" Hlost 
(('sts \\"('1'(> JIIadi· \dlll 'hI' illOl'P 1'1'fl'll('t<1I',r piliP, ' 

Ex('('p( fel1' SOlIlI' of (lip hll'g'p-;.('all' [(':-.1". Ihl' IJUH.I'lls \\'PI'(' Jnllli :l'J'('sl! 
gJ'('('ll logs f!'pl' of \'h.ihh· flll1gll" infpptioJls, III Ill'lh·1' I'urthl'l' to i\\'oitl 
d('('p-s('!ut'd jllf'('<,\ iOl1s a JlHIXilllll1ll 1illl!' or :lti hOlll'S was spt foJ' thp 
il1t('l'nd l)('twPl'lI sawi IIg i'1'01lI t hI' log II lid {'hPIII i('a 1 tJ'('t[tlll('n[. III 
mOH! <'tlH'" tlH' iJl(l'J'\·:t1 \\':\s lp;.:-. 'hilll I:! 110\lI's. TIll' lollgl'l' d('ln,\'H 
\\'(')'(' ('onsidpJ'PIl p(,J'll1is:-.ihlt· ollly I'(W willtPl' tp!'(s. ThJ'oughout' (11(' 
('stablish)lH'nt oj' n ('st. (11(' wood Was Iwpt ('(I\'('I'pd with 1'011 J'oofing 
as lllueh as j'('n;.;ible to ([('lilY slU'j'nel' drying. 
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NUMBER AND LOCATION OF TESTS 

ExperiPllce h(l~ shown that, thel'e is considt'l.'nbll' "f\,I'intion in stain 
level and In effectivencss of :t given treatment '1'1'OlU t('st to test, Con
sequently, a large Humber of t('sts irn'olYing l'l'lnth'ely few fmmples 
per treatment -were made rather thnn it f(',\~ h'!'ts of many snmpl('s 
each, 

Althongh 01(' majority of tl':;ts (:d of HH) W('I'P l'stablislH'tl neal' 
Sallciel'~ Miss" othpl'B W(,j't' mnde. at Pi~gnh FOl'cst, X, C,; Port Saint 
;Joe, Fla,; BelIamy nlH] Cl1npmnn, ..\111,; ('l,'O~):;('tf', .\rk,; llnd Tallulah, 
Clnl'ks, Oa]nla1(', Hnd Xnhllllllll)\ r.a~ .\1 mw,,tlot'at'iOIlS t('st:.; were 
N:tablishNl durin!! both SlIlnlm'l' Hnd winlet', Tht'y l'xh'luINl oye1' 
the period l!l,!lT-J'n, This tlis/l'ilJuLioll of {psts Salllpi('d c1il\'('r(,IH'('s in 
{;'ffectivcness of ll'l'atlll('nls e:l.lIs('il by p()~siblt, yal.'intioll~ in '~lI11g\lS 
flo1':1s, wood. nn(1 ('lwit'Ollllll'lltal (,()Ii(liti()n~ H~ till',)' Wl'I'P inllnen'(:Nl 
hy location, seHson, 1\.1\<1 'yl'H I', 

~T,\TX 

Stnin ill('lIlth'(l nny ftlligus infect ion dis('olol'illg tll(' wood !wlow the 
slld'tlet', From Jinli(p<l ('ultllJ'in!.!' nnd fl'(llli ()b~PIT:I(ions oil sUI'fal'!' 
fntiting tllPl'(' Wtl~ lIO l.'l'lIl'OII to bi'lip\'!, (hnt thl' "llIl' :-;tnin pl]('OllntpI'('(l 
in both trPHI('d and ll11tl'pal(·<1\\'ooil \\'H:-; no!' Im'gph' ('ollsl'll hI' tlll' 

('Ol1l1ll011 :,;tainillg 1'1Itl,!,d (/II), In n 1l11IIlt,PI' or t'(':-{~ a 11I11'ph' '~taill 
oceUl'I'NI. This WHS l'Pjlm'a('tl Ollt fl.'OllllJIllP s(nilllll'L'HIlSl' it is ~.;pld()nl 
enCollntl'I'cd ill COlllllll'l'l'inl oJll'I.'al iOIl!', PI/slu'il/ lIB I'P IJPl'll l.'('port('(] 
i~olat('(l from pink tUIlIII'pll' blo«']Il'S on pilH' (.!.•/. rj) alit! also W(,l'l~ 
isola (('d, from PlIl'llll' !'tuin ill tlil's!' (l'!'ts. In S(lllll' ('ns!'s !'Inin \\'ns 
Hom,pwhat ()lJs~'lII'l'{ hy JlIolds, hUI by spol l'lw('king' lilldl'l' Ihl' llloldl'i) 
sudac'(' thiS cldliellltr lI'ns Inl',Q'!'h' {)\'('I'('OIl)(', 

~taill was ]':11('([ 'Oil tilt> b;l..;i~ or (ll'I'('('nlagp of tlllplUIlPil ~ln'fa('l' 
,-is;01)' sinilll'd, ]11 till' Ii 1':-1 Il'!'t:' (lPl'l'PIIIH!!,P or al'PH staitIN\\\'as 
('stimatl'd tI i )'('('j Iy, For lll{):-1 or 111(' t('sl'~, :-Ia i II was Jlll'nslll'pd in sqtllt 1'(' 

inelH's of l'tll'ftH'i' alld ('011\'PJ,t('ll to Il('\'('p.lllug(' of arpa, .\ ('I](lek Oil 

t1ws(' two )llt'\ hm\:-; i1Hlil'atl'd elm.;!' :lgl'('Pllll'llt. 111 g'l'lll'l'al. tIll' slai n 
ratings :Ii'l' /J(lii(,\'l'd slIbjl'l't to only ):;IlHdl PI'l.'Ol'S or pst illwtp, 

1>1';('.\.1' 

Becal/sCI (if 1.11(' SIOI\'('I' {levplollllll'1l1 of <!('('H\' flilwi lllnllY (,:It'h- in
:f('dions \\'('1'(' pl'olmhl~' ltliss('d <n' classpd H~ '''l\lis(~l1allt'(;\\S n\{~!d,,;' 
llal'tipulal'l)' ill (('sis of Ipss than Ii II'ppb' (llll'nt iOll, .\Iost d('I'a\ rat ings 
werp, baHNl on W(,fts of vbilJlt'llIYI'('lillill (II' ('111m' ('hallg('s. p:lt:d('ul:u'I,\' 
hit'lll:h ing of sl'uill{'(1 an'as, ~() ft (Ill i Il!.!' WUS IIsl'dili SOIlJ(' illslall(,ps, 
In g('ner?1.1: tlw ('stimutl'!' of <l('('tly \\'1'1'(' 'pl'oiJ:dlly Ill\\'. 

:\folds iIWlll</(,('1 rlmgi !lm{ iJll]l:lI,t mlc)!' lIwil1Jy Ill' fll(' PI'('SPI1('(' of 

• 

• 

• 

lilll'fllce gl'o\\'(h~ whi('h j;., "PIlI{JI"l'd \\'1\(,li (11(' 11I1Il1wl- is pl:II1l'(/. The 
c.hief mo1d~ 1'('('Ol'dl'<1 )1'('1'(' /'I/liI'i!lillll/ (J.lI'Obilhly lllO~ll.r p, ,'//I'/op'ilm& 
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'Vest:1i'ng) l '1'rirllOd('rma virid(' Fr" AlieJ'Jllll'ia, and an un identified 
orange moM, .~Jlterllal'icL j"t [l h()l'(lel'1ine fllllgllS between a mold and 

• 


• 


• 


1~,stal1lel', The ol'nnge mold is seldolll fOlllld ill cOlllmelcial sensollil1g
piles, 
. Othet' molds H1Hl miscellaneous fungi, JlUlllV of ,\·ltich wel'e nnidell
tified and m.ual1.r in too slllall lllllOUllb; in be ~epal'ated out, were clas
sHied liS "lllis('('IIHIU'OIlS I\lolds," 1'JI(' loUll alllOllll.ts of miscellaneous 
molds Wet'l' IIslwll.v insignilicoant' ('X('ppt 011 IllltTl'a(l'd eontl'ols, 

TIl(' da{a fl'ollllhe ('UITPllt test::.; on tlt(' :,qwcilki{y of 1l101ds :1'01' CCl'tflin 
\'IH'utiealll'l'atlll('lIts hn\'(' 1)('('11 l'ppol'll'd ~l'pnl'al("ly (/.J), 

Mold O(,('UtT('ll('l' was J'nlp(\ Oil nn nl'PII basi~; ill tilt' fil's(; few tests, 
I.JUt (his 1)1'0\'('(1 <lif1ienl!:. .\n ltl'lJitl'al'Y sealt', lll('I'dol'p, was devised 
which wllshnspd on Ul'l'a HlOltl('d anclIIIX\Il'ialH'l' of gl'owtlt, ~ix ('11LSS(,S 
\\'PI'« lIs('d : () (1l01ll'), 1 (WI'Y I ighl ),:2 ( Iighl),:\ [Illl'di lIlIl) ~ ,I, lltpnvy),
ilnd iJ (I'l'I'\' lw:try). . 

In gl'llPI:nl. llw".IlIohlrnlillg':-> an' (,()Il~idl'!'l'cllt's:-; I'l'liahle than thos(} 
'fot' ::;tailJ, Tlw rnlillg's ('mild llot wpll IJ(> st:IlHl:l\'l\.izpd and hlul to be 
ba:->('d Oll !lIP jlHlgllH'llt of till' individllal makillg tlte l'eading:;, III 
(mlp!, to luillilltiXl' tIll' illlhIPIH't' 01' Pl'I'SOIl:ti \'lIl'iat.ion hl jUdgllll'l1t, 
all tl'('afllH'nts ill al\~' pal'tic'lIla!' tl'~t \\'('I'P rnlptl by the SlIllle.l}('l'son. 

CUI';l\UCALS {':m!) A:\I) :\/I':T110f)S 01" Ih:SIG:I,\'I'!.\G CO::\GE:'iTR:\'L'IO~S 

:\Jo:<t of tllp ('hplllkal~ \I~('(l in mixtlll'PS \\'(,I'P tlto:-;(' that 1mVI' beell 
u:<Nl ('OIlJlIIP!'('iall,\' fot' sf nill ('0 II lI'o[ Hnd. 1'01' whil'h pir(,(,ti\'e ('ol1eel\
{rat iOIl,.; fot' Ilsun I sl'asnlli 11g' cOlulif iOlls hn \'(' hl'PIl llNl'I'llti ned, Fol' 
:;illlplilic'nlioll, tl!l'sl' 'f,.;nal ('OlH'PlItl'atiolls W('I'P ('ollsill.l'I'ed "full 
;,,It'('llgf h" an([ ('(lU('pll(I'n t ion" in Jl1 ixt 1II'l'~ \\'('I'l' (,x(>I'p;,,:;pd as fl'a('tions
of tJll'~l', . 

Till' 1I1l1in t'llt'lIIi('u1s LlH'(l and thpil' fllll-sll'PIlg'(!J ('OI1l'l'lltl'ntions nre 
listl,d ill lnbh· L ' 

~rI~::,T:-; OF CHEi'1l1Ci\LS 

_\. lllllllhl'I' of l'itpmi('al:-; \\'Pl'(' (pstpdin tL };pa.I.'('11 ,rOt, olle l.ltal might 
('(llHlI 01' SlIt'pa:-" illl'lrl'('tjYt'tll'~"; theN' ill ('OI1I1I1I'l'l'i:il liSP 1'01' sta in ('011

tl'ollll)(1 al tJIl' ~nllll' till\(' htl\'(' 1'P\\'(,L' objl'diollalJlp PI'o]>(,rtips, ('Ill'IIl
;t'al lUal1l1 I'll<'t tll'Pl'S :!l\(l 01 !Jl'l':-, n~kl'(l t () sllg~P"( ('lwllI ito:! I~, l'('spolld('d 
g('II!'I'Oll:';].I', nlld n. l:ll',!!l' 1I11111bl'I' or !'111l1(>1('..; \H'I'\, !\ ,'ailabll' rot' {Tial. 
TIl(ISl' illdll(h'd s('\'('l'nl oj' I Ill' ])('\\'('1' f'1l11!.d('ili('s Oil 111l' mnl'k(,t 'i'Ol' 
(Jlltl'l' IHII'POSt'" tllld H 1I111ltllPl' or <'1ll'III.i(,lIls 111 (itp dpYl'lo]JlIH'llt:il stage, 

An 111(' Jtp\\' l'itPIlIi(':\l..; \\'('1'(' II'i(.'cl in slllt\ll-:-('ah' l('st" Oil pilll' nnd) 
ill IlIHlly ('U!,!,,,;, nbo Oil glllll, 'I'll(' 1'\,:-1111" :tI'P PI'psPllh'd ill tallle~, 

XOIH' oj' till' liP\\' ('1H'IlIi1-nls (('..;fpd [11'0\"('(( !'lIllit'iL'lItly suitable to be 
1'('('llll1I1H'IIc!Pt! fOl' W'IH'I'al 11,,(, Oil \rood 01' to jllst i r," fUl'tIll'l' f I'bls at 
tIl(' pl'('~('llt tinH', Co,,1. laek of -;olllIJilil,\'. ()l' uiJjl'dioIlHbll' ('11l'Jl1ieal 
(,()]Ol'ill(r of tin' \rood l1.Iilita(p(l a!!'ail1~t "OJlll' ('I I ('11 Ih'ttl:;, while odwl's 
lnckpci ~lIlIic'i(,lI( 1'1I1lgistat i(, \'nhll; Hgaill!-f l.lll' fUllgi (Ita! aUllek wood, 
)[ost \\'('1'(' tl'slpd a( ('!JlH'l'HlI'lIti()ll~ l'XLlP('(t'c! (0 lnyol\'(1 ('os[:; of OIl(' 
Hnd (WO {inH':, tho!-l' oj' tIl(· ('UI'I'Pll{l" lI!-(,d 1l'I'HIIlll'llfs, ancl it ('ould 
1"('11 bl' tItat SOIlI(' 0 I' (hps!' fllll,gi('id(·s 'wollld Ill' P Ifl'(,t i "P II t 11 ig'h('l' C()l1
central i()Il~, E;\l·jipl' tl'~(;; ! I~) !-ito\\'(,ll Ilull I Itt' gPI1t'I'ul fllll~it.'idl'S, 

l ~, 
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as bordeaux mixture anc11ime sulfur, are ineffective on lumber when 
used at concel1trations costing abollt the same as cllrrently used treat
ments. 

:Mnny or the listed C1H'lllieals -were tested but ollee. and there mlty be 
some dOllbt of !-he justifi.catioll of (>xelllding tilt'll} fl'Om fllrther trials. 
In most ('ases, however, cl1(>Jl1ieals showing n.ny pl'omise of: supel'iol' 
fnngici(hll value and hnYing the other desirable C{ualitips -wen' retested 
at lellst (1)ce. A few trentnH'nts listed in tnhl(~ ~ might~ aft!'r I'lIrthet' 
tesl-ing, 1)]'o\'e usable 011 gl'('l'nlumbel' for (,(,I'ta ill JHIl·poses. 

TAHI.~: r.--('h(!Jllil'lt/R IlHNl III/(/their jllll-Ml'l'lIyth ('(JI/(,l'lIlroit'Olls 

('olJlposllinn ot ('Cllllllwrr.inl I"'ulI s(rl'llglh. IIlJlI)(JII~ClwllIlml procl\nll 1 t Iwr liO gl1l1on~ 

JIII'rcurlnls: 
Ethyl JII~t'c\ll'ic jlhOH. l.i~lIaStlll It.~fi IWI'('{lnt ttl hy1 nwrt1ud(1 pountl ('015 IWt'CI'1l t 

phaIr. pll(J~phah' Jllu~ (I:J.7f, 111'1' IIll'rcu/'ia I) , 
c','ul l!It'rt~ tmNIlIliI'IIl"I" 
NIQ' ,1.;(1.1)('1'("1111,

Otlll'l' (Irh'llnie nwn'urll1ls .0 Iii jll'rr('11 L Ilwrcurinl,
(,hlor!I)[l(~11 plwllolaH's;

SodiuUl IJ(luttlC'hloru-. J>OWIl"hh1 0 or ':-:aHto" 05 prn'l'lll ~(I{lilllll pt'nla. -I )lIItlluls.f 
1,1wlmtt\. hri\l"".. l'hl"r"ph")1:\h' i)ll1~ I!J l1I'r· 

('I'nt (}f ollll'l' (,ltloruplJl" ; 
n.ltt", lIud I'XI't'''' alkali,

Ol.hrr 1'lllnrOllhc'lw1<1II's_ \-"ffnUs 11'''1 itidl's_ 00,'
AdJu,-,"l!S: • 

Horus ' . TI'l"illliml ,,",,""I'n") h"ru~ In ,,111111<1$, 
~Odll, ~1i~!t11"1' Ilf H'c'lIlIic'al sudillll! !!O JloutuJS. 

('!lrhmHll(- aml sOllituu VI· 
('nrhnllHt~1. 

'J'['I'h/lil~l) :'",liulU Ill'111n· ;, ptlllnds. 
t'hlm'<IplWlllll<' -!U Ilon'I'llt, 
plus hurux m 1'('I"C"'III,' 

'I"'l'hlll",1 ~o<hulll 11I'1IIa•. ]lo, 
I'hlOrllflht'lIall' 211 PI'rI'I'IlI, 
hnrax h 1"'rI'I'1I1, mul soda _ 
:"'!l ))IIf(1'nt,'" ! 

TI'('huil~1! ~u!!lulII III'uln· :! llllunds, 
{'h\OfO})hHlalt\ J>H 1Wn'tloltl, 
1'1 hrl IIIl'n'll!"il- phusphnll' : 
L;'/i P"I"I1'IlI, illl'rls -1"_-14 
lll'rl'I'Ul. 

~I!S('I'llant'ous /H'W (')WIII
it~*_ 

I ('Oll1po,UiOll 1);1~,,"llllailll) UI1 .fat.t [rum clllll:lJIl1'r blll'js_ In SlllllI' il\~t(\Il('I'~ Ihl'sI' ,lata Wl'rt' 1Ilt:IWh'<1 
hy (urIh,'/, in (ormation fj'N'l\".r (ruw Ih" IWIIlU(,wIUfI'rs. 

I / ).0"'(('1<11' (J ;11111 ~!IIlIi,hl'iI.' an' urdill:Ifl)~ {bp,l ill 11\1' mit' ur :1_5 ,,"lIllI!S Iwr 'ill ~all()ns. l!l UI(I~t (It til(' 
tll$t~lt.'i l'otJnd~ \\ ,.1'(" u~f'(lln n'(t'I't'nt'{' tff'al Ul('tlt .... l,ut ill t'UUHt t';lrly tt·sts-·J jlOUlHb Wprl' u:-;.-,l. ,It'{'aUsl'tlwn' 
Will' wry Iilll., c1Url'fI'JI(,' III tI", ('IT"I'1t1 ('II"" "I I hI' t WII ('III1I't'lllralllllls. ho! I W!'I'" ill.'ludl'd a~ "rull ~lfI'JlJ(lh," 
,\JI r('(Jur('1I ('IIl'I,,'tltralioll' ill mhtut." .!rI' !'\lIn"s.." :IS IWl'tiol]s or" pO«Hlb_ 

~ III ('olllllwrl'ial pnH'tit"< lhl' \'''tinll' l'hlnrnpl"'tlUlali's :If(- u'1',1 at I'at<'~ ur ;llu 1 POlitI!!' P'</' ~I) AlIlIollS,
HowI'\"('r. tor 1111'_'" h-,SIS (ull stn'nllth II:IS 1'1111,111<,,.,,<1,1 pou11<b in:)11 (~ISt'S, "J HUll nlllluul<llll' ('OW p:'ru hi,· 
to SorliUUl pI'lIIal'hllu'oplll'nal., 

«Afl"l' tltt·,.> It"t~ wI'n' slit,tNt, th,' l'IlItlI"Nttnllll( P"rIlla("X 111'; Wl\~ \,1I\uII:I',1 (<I t<'l'illli(':Il >(ld\ulIIll~1Ha
rhloroph('Jlut(t~,'i pt'n1t nl. pln~ IUlr;l\ h.) rWH',lut; 

~ 'I'll(' lIlUlltl(lIC'!Ufi'rs slalNl I hilt til!' propllrtlOn_' IIr lit" il1!lll',lh'lIls an' h('11I1( rh:U1JH'11. 
1i:\0 [llll-stningth (,oll('L'utrati(lll~ \\('fl1 ('~tallll!'-lwd~ ("mH'l'htr~ltjuns pxpn's..to:(ld ilS PllrL'(·IHHIt~'!;;' 

SCREENING TESTS PRELnll,\:\RY TO THE STCDY OF MIXTl'HES 

Be(,llnSl' .s('\'l'I':l1 dtlol'il1Iltpd plll'nolateH, (JI'gllni(' 1lll'I'f'urillls, and lul
jl1vnnts Wl'),(~ ll\'nilnhlp ~fol' ll::;(> III :-;tnln control, tlH'1l111ll1wl' of possib\p 
com bina tioJ1s of ('hPIll jell)::; Hud ('OIH'l'lIt ['n I ion;; WHS t'I\OI'J\101l:-, '1'lwl'('
:fore,1t mlS 11l't'ps:;nl'Y tn splt'('j till' most likt>ly ('1ll'1llit'Hl:-; an<ll't'lnth't' 
Pl'OPOl'tiOI)S of Illest' /'01' 1I1"l' in (>xl(,l1::;irl' tl'stillg'. Tla' Ips! (lulu upon 
whic'h splN'tions of luljm'tlnh, phl'llolntl's, nmll1lcr~111'ial:) were bll:ied 
tire included jn thj:; l:lf'('tioll. 

• 


• 


• 
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~.1'AmiE 2.-Nl.'w trealments 1msntisjnrtory on green Lumber at tlte ('oncentrations 'indicated-Continued 

Ar~a staIned. I r"1 _ 

~ , COIl~lllrn.: 1IIold0 ollt ll()Um! T~sts , Hcnwrks oliou l .'l'iru." nltillll' ' 
Pine Gllln tr~l\ted 

cOlltrol 1 m ----------- ..-.----- ----~ - ------------------.---~-----. tj 
Organic compouTld~-Colltit\uell 

1 ~ 
Pateul ,.,\;umhtr Pt'r-celll, Pacellt: l',rcml 

l'um·\Crt!nrl··o('tSt·lllwJlJl·rliNJloX~·.tlit''''lhJI.h!'llzS1 O. (1).0.12 " 2 j 15 51 . 3, [·2.5 l'hClIlcrol. B;qwnsiw. I::tf 
1I1111110lllllll1 ('hluml!' lI1onohy<lntlr,

l'llctlyl 1II('rNlTic u3phth('nntc •1- . 3 ~ R-9 t : -I "'nodd!' D·na, l's.,d"s Nnulslon . 
lwmll/ex !'Iunlsioll..... ,. .r. 2n 2.5 ConJPosition unknown. .EXpNlSivc. ~ Uulltplrx SO/UtiOll ••. "'" '.f,1 , Hl -! •.••••••• ,..... ))0. >-3S<.dlulU t'lIpl';>I!'. .72·111 - 2 22 :;2 1 1.(1·:1,5 "'eo rut (UO perC!'nt "lprie, i PCfl'Ctlt luuric, 3 peroont 

('lIllrylicll('i(L~). ('on(,~lllnltioll liS percent acid. ZS()(lillm dl:UllyIJlh~uolal(' ...... I.!! 2 :1563 I,t \):; Ii Colored wood F'lIow. C'onrt'ntrn/ion us percent dinmyl·
phenol. ..... 

S()(liuUl dictltyldftltiocarhunJa(p ,J~' .r. 2 la·:!!! ,1·1 R Xnuu\t{\... o< •• 

SOllium dim~thyJdilhjOl-arham:1\e. __ .at a J~h)1 ;~ 2-1\ !"
SodiulIl !!·mellty/, MS(Jpr<lJly/pll!'nolat.' _. .12- 1 ·11 :1 C'nrvucrol+XuOH. Conccninltion liS perc!'lIt e'<lr<."Ucrol. ,.c 
SodiulII a·methyl. G-isol,roprlplwUohll<' . ... .. .<, __ .. (i J .1I 1 'I'J,ylllo1+Xn() 11. Conccntmtion us pcrcent thymol. 
SQ(lhllll salt of 2.2' dl 'Jdro~}' ;;,:;' djrhli!Hl·dijl/J('n~·I· .21-. !l !! 3343 :1 04-10. 

UlrUl:llW. ::I 
SodiuIII salt Or!!-lII('('ropl'lll('IIZoih!aml~ ... . , •• .2!1-... 7H 3 :10·;;2 Hi 
Sodium salt of !!'lJwn-aplobt'ltzQlhlawh, 1'1,,, s(IIliu\lI ~ 2a,. • ,15 a Ii""'t; l·1l rn 

dImothYI !litltlol~lrhall)(lfl'.' 
'l'elnl('hlorfl·Jl;ml·brll1.0rluJn()n~.. . _........ " .. 2·J fi.'t Ul S i '... "pcrj.toll. C'onccntn.tion ns pcrccnt Sllergou. 

t;j 

'J'ctrntlliororrsoreino/ ••.. '" .·I~ 2l 1 ' 1 ."t'rcn......................... . 'U'H 7 u,t"IJI 
 ._.==1 t'j 

3.5-1 Bulky (eff!'cliYO at flO Ill'recnt coneentnltion). !'3 
I j','r('enl rOllc~ntrntion hy weigh' Ulll('s$ otlt.'rwi.'l' in(!j(';I/('(J. o 
t "\ mount of staiu oIL phil' tre;llcu with r\ll1·~tr<·ngtlt ~()djulJl !!Pllta('!.loropJ\{·,wt,· illlilc ~allle ('st, In (I", one h'st in which it was incllltl~d on gum, sodium l1cIltachlorophcnute ~ 

6111)1I'('d (In'" a tl':ll" of st:lln. • 
) Ou uu'llrbltr;;ry 5('(11,' 0(11 to 5 ba.<rIJ on nr~a mohktl UIJtllnxlIrialtr('; (+) IIHUl-atl'S II traCt•• ~ 
I Satllnl(vd. ~ J.By \'Q11I1ll1'. .... 
• Hrlltth·t! proportions put known. 

\~ 

~ 

" 

G 
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CHEMICAL ('ON1'UOL OF Fli'NGI IN GHEEN LUMBEH 11 

EFFECTIVENESS OF DIFFERl~NT ADJ UVANTS FOn USE WITH MrmCUlUALS 

AND PHENOLATES 

The eompal'ntiyc effectiveness of borax, Hoda, magnesium sllico
f1no~'ic1e, and trisodium Vho~pllH.te as acljuYll11l::; wilh ethyl mercliric 
phosphatc and sodium pllC'1I01atl's WlIl'i lletl'l'1l1im'd ill a few smaU-scllle 
tel'its, 

Tl'isO(lil1Jll phospllt1tll at til(' l'tt!(IS of 7' and til P<Hllld!-l plus sodium 
pcntachlol'ophplln.t(·~ 1 poulHl p('r iiO gall()lIs~ pl'o\'l'd ilH'fl'eetivc on 
both p.inc Hml gum ill one {pst. Thi::; fnihll'p, plus thp low fungicidal 
~'aluc of Ihe ph()~phntl' alollC' ngninst both ~(n ill nlHl moltl, seemed 
sullicient to exclude this matl'I'ia I fl'olll :fllL't ilPl' t ria Is, This l'ilPtn ien1 
l\'tl~ also list(lll ns il1l'fl't'<'lin' ill PI'P\'jolls t('sls (r. tl/bll' ,:4·),

l\lngu('si UlIl, sod i II Ill. a ntl ('oppel' si! i('on lIol'idps ga \'(. f1o(,l'ulcllt: pr(l
eipitnt('::; whell mixp(l with pit(lllOlntl's. 'xl·yt'l'f111·It'ss, tile following 
mixture::; W('I'('i)H.:llldl'll in OIl(' tl'St:: 

~Ollilllll t('ll'tIt'hlol'op!tl,tlatl' J,., ~fl'l'l1gth pillS lllngl1('silll11 sili('o
Iluol'id('. ·l poul1d:; p(,I'ilO gll,llol1s, 

Ethyl lIl('1'('IlI'ie . pltosllitatl' 1 I ~II'l'llgth pitlS 1l.lllg"IH'siUIll sili('o
fll1ol'idp, ,I, poullds P(,I' ;)0 gn IIOI1S, 

J":thy] llll'J'(:I~l'h' plt()~]lltatll 1 I Sll'PIlgth plus borax ':1<1 ;,U'l'llgtit plus 
1lIlI,!.!'I1Pi'llIlll slltt'OIlIlOI'ldl'. I jlolll\(1 ]1(11' ;)(l gallol1s, 

• 

EJfpl'tiv(' stain l'Olltl'oll'pslIltt,d. but tltpl'p was IlO a~SIIl'all('(' that tllis 
,,,as d Ul' d i J'P('( l,r tot Ill' II ip; \\' i t Ii all (h J'PP t I'P:I t n \ ('11 tsit III ay ]1!l \'('. hl'(~\l 
til(> result of nn tlntibioli\' pfl'<'d of (lll' lll'an' !.!'I'o\\'th of l'?'ichodm'ma 
(hnt CnnJl1lO;lly dl'\'l'I()[l~ in tltp pr('sPI1('P of '!I1iol'ides. Because of the 
low solubility oJ tltp l.'l'adioll ]ll'odul't with. plH'llolal('s plus tile lteIL\')' 
mold h:lzltnl, tlw si\il'ofluol'idps \\'pn' l'xeludl'd ('I'OIll SUi.>:it'CjIlt'llt testH, 

Pro11l. tltl' stal'!. tIl(' (WO 1I10st pl'olliising adjll\':lllls Wl'I.'l' bOl':lx and 

• 

:imln, Both \\'(,l'(I known tll han' a [lpl.'Pl'ialJll' fllllgicidni yaJIlt' 011 
wood ('7J, Frol11 }>1'l'\'iOllS ill ('ol'1l1n.tioll, bOl'l\x s(,l'lll('lL l)('st. On hurd
\Yoods. bOl'UX alo)l(' lw(llll'()\'pd pf!\.('( i I'l' ''"It i 1(' ;,()(lu. had ]lot ('7), 011 

pi.lll', bOl'ax was l'll'l'c'(in' ngaiJl:,t all fllllgi Illlt till' sllInk,\' mold (~llt{,I'
J/((I'in) i eold solutiolls oj' s(J(la \\'('I.'l' olll," Illo([pl'lltl'l,r l'11'l'etive to iu
pll'p(,(j\,{\, Full·stl'PIl!.!'til solutiolls of bOl'ax whpll liSP!! alolll' W('I'e' ll's~ 
hulk," thall soda (!()'IHllIIHls H:- ('0111jlnl'pd willt ~!l ]lOlllldl-1 for sO<1:l), 
III (mll'l' ro ohlaill ~()IlH' PX]I(,I'illlt'lltal data Oil t lit' ('olll]Hll'atin' ('II'pel: of 
borax :lIul J';(J(la. ('Oillpal'ati\'l' I1lixtlll'PI-1 of tll('sl' with BodiulI1 lH'nbl
('hlol'op!wllatl' and ('1'lly! llll'I'l'lIl'it' pho:-;pllatl' WPI'p illeilldl'd in:} sl1lal1
scalt'lpsts, 'rlH'I'pslllt:-: al'l' gin'll ill ltlhh' :), or (hp Hi ('Oll1pal'isollS 
lisll'd. bOl'ax was IJ('tll'l' ill ll, smb in 1, and (lip t'\\'() adjll\,tlnbi 
(,([Iwl ill n, ('olJsidpJ'ing 1I11 tll(' dalu Oil. ]lim', til(' Iwlll'l' showing of 
thl' hOl'ax "'tiS siI.!;niJh·un! at (ltp :2'Pl'I'l'PIlI ]ll'oiJahili! \' It'\·(ll. It t'honhl 
be' l'('IIH'lllhpl'pd 'tlmt (lit' eOIlI[llll.'isOIlS lis[('(1 in table !l a1'(' on a basis 
of full sln'llp:lll~ wh('11 Ilspd nimH'. and 110[ ]>01111<1 fo)' POlUl(] or borax 
and soda. This I1W:U1S tlwt (Ill' soda (,OIH'Plltl'utions tll'l' abollt l.H times 
thost' oJ hOl'lIx fOl' ('neh ('OI1l]>!I.I'boll, 

Consit1(1lilJ~ ali tItt' (I\'idl'IH'('. it was ([p(,jdl'll tha t bOl'l\x was n 

hll]l(,l'iol' ndjuran! to l1H' ill dllp1ex and tl'iplpx ll1ixtlll'PI-1 with J1W),

eudals ilnd U1H'llolntpl'. FI1I'I\tl'I'(I'iub WPI't' 1IH'1'l'i'ol'('lilllitNllo borax, 

http:Vho~pllH.te
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TAllLE 3.-00mparative ejJectilioness of borax and soda in 1Itixt'ltl'e.~ with ethyl 

mercuric phosphate and sodium penlqchlorophenal,e in controlling slain on pine 

and gum h! 8 open-piled small-scale lests 


$OOlU.\! !·ENTAcnr.OItOl·m:MATE -------,-.--,.._-,--------.....,...------..,.-- 
Constlttlcnts"Tnnd A verngc nrcn stuinedsolutlon:colllposition 

'fest No. Locution of tcst l'hlo .Swc~tgllmAdjuvunt
Chelllicul (solIu OJ' 1---,---·1----,.- 

bOl'llxl 'Bol'UX Sotln lJornx Soda 

------1---------·1----1----1--------


Sirellgt/, Percellt PcrtCIIL PerCfllL Percent 
6. .......... .......... SlIlIelt'r! :\IiSS........ . 
 I~~ J~ j~ ..... '1' ·······83.................. '" ~'ullulu I, .La......... . 

3........................... t!o............... .. ~f. ;1 ~ 2 10
1..................... Clurks, lAI •••" ••••• ! ;:1 r. 21 ••••••••••••••••

S ................ ., .... "." ......... _ Snuclcl\ ~Iiss~ ~_ .......... .. ,. J 5 ................ 

5........................do................ . 2 ~fI a ; ............................_.. ;

1..................... Clllrks, I,ll .. '0' ...... . % 1 3 ................ 


7.1 1.5 0.0lIlenn VUlues.~: ••~ ••••• :.::~::.:.......~~~C.= ..~.=............... a.2 


~:TII\'J. MEHCOHIC 1'1l0SI'IlAT,: 

'--1--- ........1
5. ............. ....... SUUCIl'I', lIJlss.. ........ ~~ !;')ii 1 (I) .......•.


I 
• 

t::::::~::::::::::::: .:·I~IISbl~~!:l~~:::::::::: t~ ~~:1 1:1 t b 
I .......... ".. ••. CIt1l·ks,1.11.. ..o... I.:i ,~t (ll4 to ................ 

5............... .-. SUI\CICI', lIliss. .. I.j • (I) ................ 

5................... -;- •.•. do............... ! II !~8 (ll (ll •• , ............ . 

J. ................o. •• i Olurks, Ln............1 ) I ~1 __•• _.::. _._._1 .:.:.:..::.:::::.::::..::..:: 


_~:':~.:.J.~:...:::~:~~::=~=::.:.~::._:.=~::;~.:~:=:_.~.:L~~~_'I_'O 
I COllcClIlraliolls (·XPI'CSSI·tI us fmct/olls of full stl'Ollgths, os listed In tllhll' 1. 

2 Sotln COIICClltl'lltiOIl sOIl1l'whnt hlghr,· thull ilHlIcull'd, 

3:.'tlcUII vuluc computed by COIlYeI'till!( PI'H'I'lIlnge or 5(11111 ill cHch tl'st to tlw Nlui\,lIlcnt lingle lind re· • 


e!oIlV('rtillg the mean of till' IIl1glcs to II PI'I'cclltngc. 
I ~'rnce. 

EFFECTn'Ei'lESS OF DIFFERENT MlmCURIALS 

Scheffel' and Lindgl'en (7', table8 4, '7, [J, 1;3) reported tests with sev

eml ethyl mel'clIl'in]s and two phl'llyl Jnel'clII'ials. The ethyl merCll

rials ;were somcwlmt bettpl' than the phenyl mercul'ials, but the 

djfferences were not 0:[ pl'tlctien.l impol'timce. The dahL showed no 

practical c1iltel.'cnces Hmollg the ethyl mCl'cmials. A few mixtures of 

ethyl mercuric chlol'ide 0'1' oleate 11I1d llonmcl'cudals were reported 

(1, tables (j Wid 11), bllt tltel'c waB not enough in:fol'l1ln,tion to be of 

value jn the seleetioll of It, nWI.'('lIl·inl for mixtures ill the present tests. 


From tlle available ,inl'ol'l1latioll it WllH decided to use only ethyl 
mercuric phospllnte tOl'epl'('sent the ethylmel'eul'ia]s. 'rhe phosphate 
is' now the only ethy.! Jl1('l'c'urial ns('(l eomnH.'l'cial1y for stain control. 
It has aIHuC'h higher water solnbilHy and It lower vapor pressure than 
Ole previously 115('(1 ethylll1elTlIl'ie (:hlo1'l(1e, both of which arc :ractor:; 
influencing suitability tor lise in stain (:ontl'o1. Because of the lack o·f 
i:u£ol'mation Oll the stain·control v!lluo of different phenyl mercllrials, 
two 'were chosen :/'01' ('I'ia], .inc]u(l.ing phenyl mercnric acetnte, the 
cheapest compoulill and the one 1'1'0111 which otlJCl' phenyl .llIel'cUl:.ials • 
arc ll1ttllufactul'ed. 

Two neety]nted mel't'Ul'ials, desi~lUlte(l as H :md nI, ",vere also ob· 
tained. Although these Ilppe!ll'('d satisfactol'Y for stain control in 
tests conducted by It commm'cial concern, they have not been developecl 
commercially. 
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CHEMICAL CON1'ROL OF FUNGI IN GREE.:\" LUMBER 13 

The reJntlYe stain-control y(tlnes. :£01' different ol'gallic mercminJe 
used alone aI}ll in mi:xtnl'~ wit-l,t either bora;, 01' t;odi lim )?entachlol'o
phenate 01' wlth both nl'e hsted III table·.I:. ] 01' COmpltl'H,tl ve purposes, 
the concentrations nrc gi n?1l as 1rllction:L1 pa l'ts or Jul1 strength, which 
is o,ou; pl'l'eent mel'CUl·.ial. It is realized that this dOCH 110t give equal 
concentmUoIls or llwl'ltllie mel'Clll·,., bl1t the data, do ]1ot l]1clic!Lte a dose 
correlation between toxieity tllHl cOllcentrntiOIl of metallic mel'ClIl'V, 
Although analytical data "'C1't> not ayailub1l' :fOl' all Htllllplcs used, It 
nppettl'el1 tllat tl.1C lI1{'tal~(' WCI·ell!.·,\' (,O~I.I:t'lItS w(,1'e ethyl mCl'clll'}c 
phosphate 17 pel'c!'nt. HrH pCl'cent, ::\[ r'~ }>l'!.·ccnt phellyl mel'eUl'IC 
IJOrlttc Gi) pel'(,Pllt, lllld phen~'l Jlll'l't'\II'ie (lc(lta!e 00 llt'l't'ellL The ol'deJ' 
of mel'Cl1I'Y content waH not the 01'(\('1' of l'Jfl'cth'pnl'ss as in<1icu,ted by 
t1ll' data. pnl'ticul:U'l\r in tllf~ CltHP (rr lllixtul'Ps, 

Ethyl lllCl'('ul'ie pll(JHplial'p Hl'l'IlIl'\ to be I'lightly superior to the ot11et· 
mercui'itt!!:; in stain control. But ,rOl' pl·lt('tieall)III'POSPS, the ethyl and 
phenyl mel't'ul'ials ('an be ('oIlHitiet'(I(l or about eqllnl (l1l'pethr cl1t'ss, All 
the mel'{'urials tl'Hll'd W('I'P itll'JI'('etiyc H!,!'ainst Pellirilli7l1n. In fitnin 
control thc t\\'o aect,rlated IIH'J'('llriaIH (~.[ and H)wcl'e inferior to the 
other mCl'cIJl'iahi wlwn HHl'tl in dtl pl('x 1\1 ixt m'l'S with bol'ttx 01,' n. 
phenola (e ; the l'l'rOI'(' I'lH'St' \\'l'1'(, not JIIl't hl'l' l'l'stNI. 

As til(' ('thyl and phenyl IllPI·('III·ia1H apJlPu!.· to haye about equal 
:fungieid:t1 mluPH, t1wil' l'plati,'p sltitability fot' Htaill·C'ontl'oluse must 
be detl'J'milll'd b)' otliel' 'j:nl'tol's. Till' following al'e the compltl'isons 
for ",hidl f1l(' Division of FOl'pst Pnl'llO]ogy ha::; iIlJol·matioll. 

TABU, \.- COIl/p(I/'alil'I' rJTcCUl'tfll'8S of ,/ij}'cl'l'llt oranl/te' /I/( r(·llrial.~ 1I.~cd alone or in 
7IliJ'lIl1'('S l()r RiaI'll cOlllrol 011 '7) i1l I' 'in 8'111l111-srale Oprn-7)i/l'd Icsl,~ 1 

('on~tltlll'uto I nnd sohHlon 

C0Il1I,'0.sllloll 


: ! R'I'est ~O.I 'Mrrrurlul' • o~lull1 
, com. , plnla· nQrax 
. I)Ollutis C'liloropht"

• IIUW 

Pacelli i Percellt Percent Ptrccill 
IU •• ' II: ..... " .. :...,' .......... _ ••• 

2l..".,,,, ...... ·1, ..... , •. , ·1 7 

13 17 i., ................. 
21., . 7 _~~" .. : 0 t 22
25~M~'~""~"'''-~~~'''''! 

21 .• ~ ..... ~." 9 ···, .. i 20lil
111" .... . II " .• '.................... 
W ••• •". , .. ". III ... ' ................. __ ... 

21 ....... N~ ... ~"~ .. ~.·~ 7 •. . •• .; Ja 20 

10, ............. . 

25.. " .. , ... ~~.--- .... ~ .. ~ 

~t 

, a~'l" • .. ·~!i·I····..··r.,j

2.1 ........ . ~~ I 2U 27 2.1 

UL •• " .. ", ..... . n! , ~*~ .. , .. ,~ ............. ,. .. . 

25~ ... ~~ .. ,, __ ~ __ '"' ... ~ 12 . :1 8 12 
111 ...... ' ...... 
21.... '... ". 
IR ...... " .... . ~ .: :'/;;;·,;;~l;;;;;;~~10... " ...... , 
20 ... " ..... . 
21 ••• , ••••• " .. " •• ~ ···:::::::::::~:L::::::!2:l ................ . 

28~ ...... ~ ........... . 

10 •••••••. (1) Ig, .. ::~/::::::q:::::::::~

21 •••••••••••. 

.,. ,- --_ ..-... 

I A [0\" COll1purlsol1s o[ l'thylu1l'rcllrl(1 J1hosphnt~ und phcnyllIll'rrllrlc !lel'tntl' nlol1~ 1l11l1111 II1lxtures 011 
gllll11111 gU\'lllow ll~rCI'JlrJlll('~ o(slnln lIIostly tmet! In I p('r('('llt, Olll~' 1111 Irst Wl'ra th(, two mntchNI. In 
this tho pcrcNllngl' sillin with ethyl morl'udo Ilhosphnl~ tlJ, plus P!'lItnchlorophVIII\lI! Is, plus borllx % 
WIIS +, snme mixturt' with ph~nyl lll~n'nric IIc~lull', no slnin, 

I All lcsls w~n' nt Sllllcl('r, ~lIss•• excrpll!'st Xu. tS. which 1I'1lR lit, ('lurks. IAI. 
I Cone('nl rations l'xprCSSNl 115 11'11('1.I01!5 Or till' (ull strl'ugths, liS !laiNI In 1IIIlIo 1 • 
.. '1'ruce.. 
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f , (1) Wa.ter 8olllIJilitll,-Ethy1lllercuric pbO:>pJulte, llhenylmel'clll'ic !lcetate, and 
t jlhenyl mercuric born,te nrc all sulliciently soluble in wnh~r in the eoncentrations r needed for use on IU!IIber, Ethylmel'cUl.'ic IlhoSllhate, 1IOwnv(!l', is more soluble 
~ ,. than are the phenyl mel.'cllrials, 

(2) Welt(/bilitu,-Bth~'l lIlPl'Clll'ic pllOsphntc, in Lignnsan at lcnst, is readily 
wettable. 1'he phenyl lIlcL'cl1l.'ials, on the other lHlntl, n I'C wetted with cunsidel' 
nbIe cUflieulty ill t:I1H 1mre forms used. ~ehis {'an be ol'nt'come h~' dissolving in •
hot water and lIossibly b~' "he usc or wetting agents. ~L'w(J wetting agents tried 
failed to overcome the ditliculty or wetthlg. 

(3) l:3oZulJiUty Of tltc X-lilercurio Ilclli'wlilo/,opltcllalciI.-PllC'll.rl mCI'cl1ric pell

t::tchlorophenn te is immll1blf' in wat-N·. Whell n phenyl mercurial and sodium 

llcntuc]Jlorollitennte (lre mb::<'cl in wat(>c, U flocculent lll'ccillitnte ifll1L'oducod which 

does !lot forlll n good SllSjlellSion Ilfl'pr sNl'Iing and being 1'('StirreLl, 


No definite inf'ol'lIln lioll on I' Ii(, ~.;ollll)i1 ily nl' ('tll~'l 1I1l'l'tm'ic lleMn('ldorOllhell:ttc 

is ItY"ilalJl(" l\Ib:tul'p:; oj' ptll~'J 1I1PI'('1Il'h~ pliosphnt(' lind 1'l(){1illlll IH'nta::lllol'o

nll(~lJflt{) in wntpr do lIot ,wltle out nn.l· 1II00'P (hall snhHiOIlS of' tlte phellolnte lJlone. 

,YlIn t: HNlilllt'nt dOl''; f01'1ll Oil stHIHlillg: is (>I\sil~. :;ti1'r('(l iuto a gO()(i SllSll('llSioll, 

whieh f;(>tti('S cnH "Pi',\' :;Iowl~\,. 


The tests inclieatecl that any of the H1('l'('llI'ials hied would give good 
stain control j·t lIsrd nlollt'.' IIowevcl', in mixtul'es, ethyl mercuric 
phosphate would Sl'CIll the supel'iol' Hlel'Clll'ial. ' 

Coml1ll'1'('ial expl'ricll(,(, ",illt lllen'lIt'ial-phenolutc mixtures has been 
limited to three, Pl'OcllletS. The eompositiOll (re these mixtnres and 
their eJfeetinllPss jn fltl1Hll-scale h'sts are giycn in table i:i, 

T"nr;E 5.-('0 III pa1'0 lil'(, ('jr('l'lil'{'llf',~N 0/ .3 {'Oll/lIlcrcia{ lIIi.l'iurr,y of mc/'curial and 

80dium pClli((('/rlo/'ophcll(l/c in ('oll{r,.[!iIlY slain on l)ille sapwood ,in small-scale 

07JC)1-1)ill'd trsls 


('Ollrrn\rotiong or lIIi\lUn' A,"""I1g'(' uren stullwd , c:umpOlwllts 
I 

•
.,------·1

--~-'ll'roc]uel Sodiumt-1IHIIUlll ,[·.t. pcnto· 
ill< IrUlI,11 ~hl[)rol'l\('. f1wrts I' " 1lI r· ehtol'Ojlhe.",', 1l{'lIta~ 

trented nnte. 
nnl" treated' , ,.., .-- -,"_.- -,--,----- 

])},iiiO ~"l. T.Ii./;;Q Ufll. "IJ'/i;O (/ul. 1 Silmber I PerrellI PerCcllt 
A __ ........ " .•. - .• - ....... -.. 'n. m:1 n.~!1 I n,Oi7 </ 10. i 2.3 
A (1.5 Slft'il!!1 II) ••••.•• ------1 3, ow I I,:H .1I1l 21 Hi.·1 R.OH ________.._ ... , .. ,.-.... l 3,0:\:\ 1.l'!J .077 1,1 11.7 :l.U 

~_~~~:'- __'~_'_"_·~:~ __.:_=_I___~,(J;J ],0 ,U, ___~_____2~S~, __ .._~_O 
1 AV(,l'ngl' ~ompulI"l hy ('ollV('rling jJ('l'c(,lItng(' llrstllin In ellch tcst to Ill" "quil'nl('ntnnglc nnd l'f'CDnYCrtinl!: 

tile mean of Iii" an)(h's 10 fl pew'nlllg"'.
2 1"011 st.l'~n~lh, :l.U pouml:-; JjPI' 50 }.!nJlolls of wntpt', 
1 Sodl\lm S:l1tS of ()l'lho mId pllI'a lsollll'J's of hy<1ro~y pll(>lIyll11cl'cllri(' hy<11'oxlllc. 
• Also {e.telt Oil"" 011 SII'I'('lgtJlII, In wlll,,1t C(lSP 1111' mixture' utll)wcd HI.3 IWI'el'lI! stuln ond flltl-strength

sodillm 1Il'UI.ac'httJl'opht'llllt.l', :U pl'j'('eut. 
I gUtyl Ilwrcurl" phOSI'IlIl!C, 

Product·fli\. lllHl B Wl'l'l' inferior awl \\'l'rl' SOOIl ,\'ithc1mwn {rom the 
market. Thc outstanding point ill tltpse data is the eifeetln'tlPflS oj' the 
mixtul'e. (C) containing ('Illy] 1J](,t'('ltl'i(' phosLJhateill eompal'iSOll with 
those htC'luding OtJlCl' Jl)(')'('n t'ials (A noll 13). This held (Wcn JOl' the 
ease in ,\'ltieh the ]JOtlcllt,r1 tllPI'('ul'ial J1Iixfllt·(' ('ot1Laittc<l mOl'e phe
llOlate. 

EFJo'ECTIVENESS OF DIT~FEIlI'NT CUT"OIUNATED PrIENOLATES 


Sodium IJ('ntnehIOt'opIH,tlate \\'ItS uliPd (IS the phc'llolate in the mix
 •tures teRt£';. ·Prc·"ions tcsts lind eOJnnwrC'ia] l'x1)(>l'ict\('c had shown that 
soclium pcni:1('hlm'opJWt1HfP is' tllOl'C C'ffl'elivp lilnn HOllittlll icll'Hc.ltlot'o
plu.'nate on s{)uth('l'n piUPH. ftltlIOllg:1t fIll' two an~ 0:1' almos!; ('qlla.] 
effec.tivenPHt-i on soullll'l't1 hal'tl\\'oodH anl! some ,\'csterl1 ('otlifct·s (.15). 
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Sodium tetrachloropliep.a.te has the disadvHntage in that it JS likely to 
impart an objectionable odor and taste to foods stored in containers 
made from treated wood . 

..A.llother phenolic matedal, sodium. chloro-2-phenylphenolate, is 
used commercially for stain cOlltrol in mixture with soaiUll1 tetra
chlorophenate. This mixtll1'e (Dowicide P) has given satisiact()l'Y 
stain control under commercial conditions but has no advantages over 
sodium pentachlorophel1ate, In a few t('sti:i, Dowicic1e P proved less 
effective than sodium pentachlOl:ophenate in mixture with borax. 

Sodium orthophenylphel1olnte and sodium chlol'o-2-phellylpheno~ 
late were each tested in lllixtme ,,",ith borax in a few tests and found 
inferior to sodium pentachlorophellate. 

THE EFFECT OF THE RELATIVE 	PIlOPORTIONS OF :MERCURTAL AND PHI~NOLATE 
IN MIXTUIlES 

An early question in mixing mel'clll'ials and pheno1rrtes was wllethcl' 
they should be mixl'd in equal proportions (as 1/1 p1115 1A of fun 
strength) 01' in unequal pl'oportions (as ~io plus %), and if mixed in 
unequal amounts whieh C'om;titllC'lIt sholl]<1 be J:L\·ol'ed. Some mix
tures with llneqlln,l proportions werG ine111ded in two eady tests, and 
it appeared that, within t11C limHs tested, the important :faC'iol.' was 
the total fractional concentl'Htion aml not the l'e1:ttiye proportions in 
'which the two components were mixecl. It was not until later, how
ever, that data were obtltined :fl.'om ,Yh;ch direct comparisons could 
be made. These clab~ al'e presented in table G. 

• TAnr,I~ G.-COJn1JClI'Cllil'C ejTertil'ell('$,~ In con/rol/ing ,~lain an 1ri/lc .sapwooil of 'IIlix
tw'cs of r;thyl mercuric 1J/tosplwle and sodium pl'l1iw'h/oroJlilenatc in which the 
l'c/atil'l' 7Jro]JorlioJl8 of mercurial al/(l /)/il'l1o/ait' arc .1:1,2:1, 1:1, 1:2, and 1:1 in 
terlllS 0/ /1l11-sirell(Jth values 

('OJlCNllration l 

l!J1NllInl pro .. 
pOl'liOll$ 

Senson I and test 1\'0. IIiAh E<tlllli 
Un~qunl proporliOl)R Tolnl .Eqllnl proporLiolls ('lhyl nigh pl'opor.. 

111('1''' sodilllll (ions
cllrie p(llLta~
pllo~.. chloro.. 
phllll> phCllnll' 

~'____'_____1____ 

'~UOII,----· ~l:~~~l Strcnolh Percellt ['erccllt Pacentlllllllllll'r: 
!!!.l nnd ~'i2 l~ }io lind lrfo 2·1 :l2 20 

2(L.................... . ~l" IIl1d lli \.j ~~ und ~1i 2:! 111 10 
20......................... ~Ij mHl ~f1 !~ 

20, .................... . 


HllndY. 7 10 8 
20....................... .. ~3 null ~~ 1 !.~ and ~2 2 7 4 

Winter: tl. nnd >1. 41 ao :ll
j5~~".,. ...... - .... - ........ ~~ 

2a .. ~ .. "' .. .., ......_........... _ lio lind H. 21 20 17 

11;. ..........._.............. . 	 ~~ unci ~1i 25 21 24 


J.1i nnd ).1i 13 D 02:1 ........._............ .. 


• 
~:i find J.l 12 ].I 13 

22............._......... . I·i und Ii 1 1 :I
15 ._ ........... ___ ........ .. 


hund q 8 5 72:1 ..............._..... . 

}2 nnd ~~ Ii a :115 ............ - ............ ~-
)i nll(ll~ (~) (3) (3)22. ,.... ..,_.._....... '" .... ~ .. 

!~IlIl(q~ 123.................... .. 
 +~J_~++ 

I Summer tesls hud their lnidllOlnL ill tho pl~I'lo(\ ~[[IY 10 Odohel'; willie!' l('sls ill till) \l~riOlI :\o\'ClldJ~r 
10 April. , 

, Expressed ns fractiolls of filII slrenglhs, us IIslet! in lllbic I, 
:/fr(lcc. 
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Considering a1128 comparisons without rcgal'Cl to season or to which 
component 'was of higher concentration, in $) rnses the unequal mix
ttu'es were sllpeJ'iOl\ in 14 cases tlle equal mixtures were better, and in 
5 cases the,unequal and equIl1l1lixttll'es were the Slime, In many of 
these cases, howevcl', the differt'llres ,Yl'l'C small, and H the data are all 
averaged the amounts of stain i1'1 the uneqllal and equnl tJ't'utnwnts 
are almost identical. 

Of the unequal mixtul'es in. tIl(' slImmC'l' test, tht' iiolut.ioll with tht' 
higher proportion of phenolntps was Sllpt'l'iol' in tIn'PH of the foul' 
cases, ,For the wintel'tests, ill six cases the high meJ'clll'ial mixtul'e 
was superior, in two cast's the high pllenola.tt' WlIS supel'iol', and in two 
cascs the two \\'('l'e ('qual. This fits illto till' gt>ll('l'a] pil'tnr'p of gJ'eater 
complnative ell'ediycness of lllen'uJ'ials <1I11'ing (he ",il1('(\I' and of 
phenolates during the summN', 

In the S1lll1mel' tests the mixtllJ'r of ('(1l1al pl'()p(lI'lion~ was HlI])('rior 
to those with 11igh n](~L'cul'ial in :3 of ·1· c()mp:u'i~()Il~;in the winter 
tests it was snperiol' in:2 tutd equa1 in :1 of llie 10 ('ompnl'isolls, The 
eqllal-pl.'opol'tion Illixtlll'e, in HIIIIIlIWI' tr.'i!s, did 110(:. SlIl'PilHS the mix
tUre wHh ]ligh pllCllo1nte in all)' 01' the >.t ('oll1pal'i,.101lf-l ;in the winter 
tests it. was superior in ,I, llnc] equal in :1 of the 10 cOlllpal'isons. 

Considering the low magnitutil' of most' of the <lUrel'PllC'(,S 1H'reto
fO),t, pointed Ollt, the indientioJls lire that ill dupll'x llliXtIII'CS of IrIel'
cmiais and phenolnt('sin allY ('O])C'ell(Tlliions .likely to 1)(' useel for 
stain eontt'ol .it would make littll' clifl'el'Pllc(' \r1li('h (,OIl1POlWllt was 
usel] h1 higher proportional pad, Fol' yeal'-I'olillc] lise. then~ might 
be' It slight; ad.Ylul(ngt> to mixillg tlw (wo ill ('qllal pu)'!s (011 a basis 
of lIswtl concenlTrttiolls whpJ) u~p<l alOl](,) , ,\n acl\"fllltagc \\'01l1c1 prob
ably result j'l'orn Tising :t higher proportion of tlll' lllPI'('Ul'inl dlll'ing 
the winter and fL hig-hpl' In'o]lorfioJ) of (Il(' phelllllatl' fot' ~lInlillCI", but 
such a pl'flctice probably wOlild not be ]H'acli('al -ror t11p average 
commercial opel'ation, 

'Yhell bOl'ax "'ns nddC'cl as n t11il'l1 ('Olllj>onent:, thp data \\'P1"0 limited 
to two tests (tahle 7), Thp lilllitt'd e()JllpnJ'iH()Il~ in tabll' 7 .'illggest 
that ill(' addition 01' hornx dOl':; Ilot dlltngl' thl' td)Ove CCHlel11sions. 

TESTS OF COMMERCTAL STMX·CONTROL CHEMTCALS AND OF 
EXPEH Li\IENTAL lvIl XT(iR ES 

The early te'stH l'rpol'(Nl ill (his blllletin \\,PI'P nlll(h' cluring ,rol"lcl 
'Val' II with thr PXP1'l'SS l1111'J)OSl' of finding lllPH II:; 01' I'xt(lncl irw Ihe 
available Hllppiit's of S(i\ilH'OllfTOl clIPlnie:t1s (l/), Thi~ IH't'~ul'e, 
particlila l'ly \\'1)(>11 (,Oil pl('c] \\'iCll the la('" of iIlfOI'lIl:t (ion Oil (lIt' b£'
hltviol' oJ mixtlll"l's, pl'l'Yt'nted indw;ioll in most of tll(' Pfll']Y t('sts of all 
mixtu l'eR fol' \\-11 iell (,(jill ral'i:mll:; a I'P no\\' c]PRi I'a hlP. Brea liSt' tlwse 
tests \\'el'(, pstalJlishrd ill dill'prenl IOl'nlities, .\'('HI'S, 1111(1 sen~;olls, It mass 
of (bta, was bllilt up in ,whi('h ('()lllparisoIlR /JC'b\'l't'n mnny lrl'atll]('nts 
('l\llJlot be \'n 1idly nUl<lp wi t11 (mli IllUT :;taf:isncH 1 Illctho(lS. 

This ma~:; of 1'1 11 ('ol'l'pl af:ecl data nlig:hf Ila\'p lJ('en 11andl(>(1 b\' :uljnst
ing the l'llw-stllin p('J'c{'ntag('s to l'N'{H('(' i'ill'intions du(' 10 tl;t' differ
ences in RUtin llnzard among til(> (:ps(;:;. TIIl'PC' possibi]ilic.>s fol' 

• 

• 

• 

adjusting w(>re tried jn a lilliitecl way and the following conclusions 
reached: 

http:pllenola.tt
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1. Adjusting through the percelltage of sbtin in untl'~ated controls. 
There'was only i\. weak correlation between severity of a test and the 
amount of stain in the untreated contl'ols. Consequently, such 
adjustment did not, seem of much benefit; ill fact, j II some cases the 
data were more distorted than in thc raw-pcrcentage form. Under 
~evere concliti'':Jl1s, deeRY often bleaehed stain frol11 the controls and 
abnormally Jow stain readings resulted. This was definitely show1'. 
by periodic readings on the saJl)b pieces in bnlked material. In other 
eases it ttppearHl that extr!ln~OllS oJ'ga ni8ms l'xcrt~d ;1.11 n nti biotic 
efreet, and Jow stain l'l'slIlted in 111l' ('onII'01:: but not necessarily in 
the trl'ated wood. 

2. A(ljustillg Oil the bnsis of rl'slIlts obtained \\',ith standard treat
ments. Etllyl 1l1('l'ClIl'it' phospllnt(' allc1 sodiullI pClltachlol'ophenate 
were ill('luclNI ill llIost {('sts, but it Wil~ :found that the I1WI'C'lll'ial varied 
in l'elatiy('. effectin.'n('ss wit'll Heason. TIll' plH'nolatl' sCPIl1('d more 
responsiv!' to the s(,y(ll'ity of I!'~t conditions and sonwwllat less likely 
to p!'l'mit oeeasionnl, ullexplnillNl high stain ()('('IIITl'lIl'P. It' was 'felt, 
howen'l" tlmt an ndjllhIIlH.'I1I' mad!, on Ih!' hasis of onl' tl'('atment 
follo\\'('(l by a fOl'llla I hI a tist i('a 1 Hllalysis would be dOllbtful. 

:1. Adjusting by JlH'ans of Sl'\'('l'al of till' hptiel.' tl'('ntlltellts. There 
W('I'(' nltog:rtller t·oo IIIany h'sts ill ",h i('ll two or mOl'e common better 
trealllH'l1ts wer(' not 1)]'p>'('nf to t1~e tllis method. n would JI:L\·c neees
sitatrc1 tilt' UHP of it ,-ystPIlI of iJltrl'loekillg tn.'nlment:s leading to 
doubtful cOlTed ions. 

• 
Latl'I" whell I'platin'ly 'few lIlixt.u]'t's had been selected as most 

pl'olllising, a s('ri('s of tpsts wPl'e mack in ,,'hi('11 all mixtures to be 
C,'onlpal'pd WPI'(, in('1I1(1('(1 in paeh Irst. Bl'('anse of til('. nature of the 
data, tlwy al'r pl'esentl'<l in two sections. 

1. A tablllar SlItnllJal'y of all tC'sls, both 111(\ heterogeneous tmel the 
la{l'l' mnt:elH'd-t l'l~lltm('lli t psts, ill wh iell Iltr, a v('I'age prl'rent'agt' of 
area st:rin('<1 wilh (lneh tJ'('atlllen! islist:('d along with the average 
pel'('('ntag(' of al'ea stail1Pll in tlw woo(l tl'l'aicd with fnll-stl'el1l!th 
sodiul1I IWntachlol'opltpJlHt('in thl' same tpsh... This is gi\'PIl ill tables 
Ra 11(1 n. 

:2. _\ talllllal' Pl'l';':"lIlatioll of tlll' (latafl'Ol11 thl' latel' tests in whic'h 
H,ll ([IP IwU('I' mixtlll'PS W('I'(, ill('lu([('(l in l'adl Ipst. This is givell in 
tables 10 anc111. 

T,\IlI.I~ 7.--('o/llpora!ire ('Jrl'clif('I/I\~1; oj nd:rlllrcs of ('Iit!li II/('fCllriC l)lw,~phal(' atld 
sodilllll (ll'lIi(lch/nrop/trl/lIl(' in SlIlIIlIlcr and will/PI' [(\ols when /JQ7'lI.r: 'lL'a,~ added to 
711 i:rt II rell 

COr1RlIt\lcnts' (11111 solution ('omposilion 

.A vcragc
R('naon 'llml Irsl Xo, IIWt~:~n,.7 ~:;;:n;l---- r nr(~a 

stuinedpuri(' '11('111,,"1110' . Ilol'Ox \ '1'''[01 
t pltosphnlc : rophemtlt' ; \ ____~_I-__'______.____. - _,____ 

• 
I -"lrfllolli 'S(r(1lot/, SlrCIIulll, "'(rl'lIut/1 I PfTcelll 
'{ h !2f1' %, '~hl 2 ... _.....! 11; , ~~t ~~ 2'Ii 
: \20' l~ , %' %1 4 
:{ '6 : HOI % %1 J:I 

SUlJI/lwr. ;:\o.~>(]. • ... " .......-, •. 1 t,K,,; ~~ 31< ;~Ii II 
._.__""..,,_______,__) , " 1 Ju ~~! ',. 6 

1 $llIIlIIu'r «('SIs had t!wir midpoiUlln th,' )ll'l'i()d ,\I/lY to O('loh"r; wintrr h'sls, ill III~ p~rio<i Xovcmhcr 
ICl Avril. 

: ( Ollc('nlntli"ll~ ('xpr('SIj('t1 QS frat'lioll. of full ~ln·uglh~.llS Il'lrcl in I"hle.l. 
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1'.-\.BLE S,-Stain I on pine sapwood IU1I/ber di7)pccl in aqueol/s solutions ofvari01ls chemicals compared to a'11l01lnt oj Iltain on lumber dipped in 

1IS1I(11, COllcl'lllratio1(s oj sOtlill111 lJI!nI.uchlor07Jhc.,wlc in tlte sallie lests 


CO~("(EUCaL PRODUCTS 
~ 

Treatment 	 ~umbel' oC tests and relntive amount oC stuin o 
.~------------------------~"-------

Constltucllt$' und SQlutio!l composition CAl Smtlll,sC'.llc op~n·plled t('sts Larg!1·scnJe opcn'pilcd tests
."._-- ;, -----,-------;-----. Q 

E:; 
. AilJu\,unts A,lJl?unt; orI 1 A\'Vm~l' aren stuiJwd ~ ; ! A\'crn~c lIrClI stuirll'd 3 

I !';odluJ1l ".~--.-- Ch'IIII~.II! 1__ .... ___' I . 	 t:x1/) 
I .)~ II j. J~'r5U gol· • 1 Ang!,- n . .-\.nglll. a 


Ethyl m.reml!! phosphatl' IC1I\0:oP'IIl"l 'rests !Trellt/lWlli SodlUJ1I 1 minus 'r('sL~ 'rrCUlm~ll.t Sodlllm mluus
lOllS WnlPr 
, n' 1 I I ,\IPJII11' I uu~l~ b • ai' I • !,cntu. nn~le b'I Ilutl! orn~ I Soda 	 n co ullin eh or()fJh~- • nco 111111. eh oroJlhe ~ 
j~___ ,,_ .. _.J __~'_!____I (Al \lUll.' I ______~A) nnto ~ 

h 
_••••• .....~:r.'~.~I~_. __ •••• . Slrtllui ••~!~~~~~~..L~;~~~~:~..!3.~~I~'~d$ lYlLmbtas puce~~ 0 ••:~~~~~~J.._...._... NlLlIIUU3 perce~~ P r'..~~~~~~I~••!.....-....... 

Q 
..... 

~ H ••••••••••••••••••••••••, 2 i 2.8 2.9 -0. H ••••••••••••••••••••••••••••_•••·._.1••••••_.··•• 110
1 .........._...._••••__•• _""_,,,,,.1 1, 37 5.0 4.0 1.47 3 0.5 1. 9 I 6.93 
 0> 

....................."........ l~ 	 ~i \2. 5 15 lU.5 3.3 "8.4S 1 .i, 4.3, -7.17
I

.............._.. .......... H 	 ~, Ho' 10 3 1.9 1.0 -.12 ••••• _. __ ••• '" __ ._••••1.............._••••••••• 
~ 


q1.......... -........"..... H 	 '10 ............: 5 17 5.0 4.4 .S8 .......... --1............ ..................---•••• 
______.. __ I I. 	 t , 1. .. '. 

EXpgHI~lEX'rAL MIX'I'eUES rn 
!fa, l:t ---·7""1.251 .J l 'U.n~5.9·, t:I
h. 	 % 6.2'i ; :11 V.n· li.1I i a ~~ l:':~ ~~-::-.~ ~~'.~~'.~~:-:- .. ~:: :::::::::::::: 

:11 r.,U ' 5.D f . ,..... ~ ~ " . • ......... ... 

t'.l 
~IO 4-, .IS.!!5 • 1 ,,·) I '1;l
116 ~~ ]O~25 i a Ii.. 5.9 : 

"~j .... ~- "''"' 

' 	 !'3til i f, -t.li \ 	 :~ , 17.8 5,9 f 1O:~ c:
ij; I a~ 
ik 1 f~ g:g ! 3 "'.1
\~ j "!; -I 0.4 3.910.51 

a 
g ~:gl' j~~ /::::...... ........:~~i~~~~~~~~~~~~ 

o 

lU T" l·t. [) 	 1 1. i 3.6 >' .., ~if}! ~l. 1 2.9 3.6 -I.J3 	 .. i............ o
2- ';5 Jq I~ ·1 5.,1 5.1 I .48 ....................... . ::;:l 
h ~!I -; ! \I :1.1 3.8 -LOU ........ ., .............. , ... ___ •••..•.1............ 

t~~i o I 	 -I 4.3 1i.1 I -.06 ..... --••••f..........._f........·.·.I ... ·.· ... · .. 

I, !ik 11 i 	 5 2.!J 2~ 1 i 
h ~, .13 I 	 J! 1.0 S.U \ -l~:J~ ..........:.L......~'~.L.....~:~.L__=~:~: ~ 

~i ~IO 5 I ri. 5.0 4.·1 ' .88 ............ '.... "'" ·...............1........._·. 

!~ 1. o , ;1i i.l 7.0 ~ 
I~ ~!i S I a . 1.0 5.0 t'.l 
h t~ 1 ' •. 9 I 7.01 =Ig j: ..:... ::. ::1::: .~' ·~I~~:~~~~:~~I!:~~~~~~~:~~~12 "i~ 	 5.0. 7.0."""" ................. ~i;.i."... .. 
 ~ q 	 , 1t. /'t, 	 S.5\' 5.0 I .. 9. •...........1.. ......... t........................ 


HOi ......... ••• !. H • ....... ,,· .............. t 6.m 8.S 4.5 i 5. OS ••••••••••J ............!......__........ ...._.. 
~ I 	 _ 

e. 	 e • 
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• • 
~lU . ~~ , 8.07 ; :1 0.0 O. II ! 3.:W 

r·s Hl.Oi' a 7.0 lUI! 1. 2~1 

~li 1 .. :. 4.13 I :1 i .. 3 5.11 i 1.66 

~l" 

,t.O I ".0Il 
:: .:.,.:::::: t:::::::::[\::~:-~~:ll~~

Ib "ll i. 5 7.2 

!~ . l2 '", 3 I;.) /j~O 2.63
g:13 I 

1~ . "s ml31 4 '1.(1 :l.1I I.OS 

~!! } 7S 14.1:1 1 1 -1.2 3,6 .SO 

1 ' 1, .1. 2iI ! .{ . KI !~ 1 ·I.IJ " !I. iGI, j ,\. U.25 ; 111 5.5 ' 3.4 . 3.02 

),,, ~ I" K25 'I: It2 1 .1. II I 1. liD ~r·::::·:,:: ~ 


~.. ;; Ili :1.5 2~ 0 1..\0 ~ 3 li.5 \ I.!J • (\.\)5~, 1\ IJ!~' ;,~, ; ·1.0 
....a, -.- 1 

I j Ito. -·1.89 ....." 2•.1 I :1.,18 ~ i 
al o~ :lj ·I.S 6,·1 I -2.0a 

~!i .\s i ~,~h I 1, t 'I.n .:' :1::': ::~~.:: ~ 
\ ..1~ I I, :r [; 1 1 - HU, 7.1l1 2.~i .::: :11:-::•• :::.:: t"
1; _ ~li :i j -1.6 5.11 -l.ull • - - ... _ .......... ¥ .... _ ... ... (')
11 5 I 
'l I~ li.5 7.(; 7.0 I -.:12 -. -~~ .. - .. .. ~ ...... ~~~ 

h, "k lO.fJ ! ~ I 7.1 7.0 I -.8i ~ 
116 110' .:12 j 25.:1 7.3 i 'HAS T···..···••·~S I~ . .Il:l: ~i la.X 7.5 i .... 7.52 ~ 

1-3 
~~1-~~ ... • .. - .... ~~- :::l 

l~ 11\ ,SI . 1 ~ 5.0 8.!1 j -:I.5J' 
I, 1, 1. !!fi ifl i fl, 'i ·1..1 , ,: r:::::::::: g1. ~o 

!!i 1a 1, fi7 2 ,1.3 n.61 -1. is 

"b J!; Uisl 10 .,-.. - :1.0 -l.~!i ::r::'::::::: 
12 ~i 2,:; .IS 1~ 7 .1. 7 ··-5.05 ~ 

;IS ~ I G :.. ,!:-:::.::::::\1" '16 5.0 :~. 0 i 1.!I~~:::i jtt!'! h2 as I 1 :1.0 -. {) 1 .11 ~ 1~ ~.~ -."" ... ~~ ... ----
I~ ~~ \'1 " ·I.S fi.l _ -J.f..t 

~ ~.f.lial a,~ ~ I: ... 'I"··· ...--.
Is IS a•. I li.t!:1 !llj'11 :1.1 3.l! ,01 1.1 ~ ~_g.1 -1.114 
" Ik t~ 1 S.fia ·1.-1 2. {I I 2.:m 1:1!, ! ....
;{Ui "1 10. a'6i I -I :l.il 4.0, -1.011 

i 
: ~ i 

!lUI aq\ I, :::r.~ I ·1 ! :t.il I 4.5 i 1.11;1 
,,~ , fi.IH! J i 11.[0, !to -.111 i z, • ¥ ~ ..... - • "' .. 

IS j -'-1:i.~i1;" ~:ill' ~.! 1 7·:J; -*.!i7;
\., 1.. :lit\; 4,25 I C) 

1", 1.", 5.25 I :::l.1.0! -_••w,C. I :l... .1,~1 I -:!.:!S I 
\,. t .. all : ~ 2.3 5.0 -4,2! I t.".1 

'0 • ________ ._._--.__ ._ 7.25 I i t.".1"J~__ i t I 
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~ 
toI 1~I\Ch fisur~ iS11lI IIWl1lgl' vf nll leslS (':Xl'('pl ill Illl'so(liulU 1J('"tu('hloroplwIH(e ('(lIUlIIlI. Tho Inller nvemg~s illelude ollly H'SISill whiel: (he olher (n'Illmen! being rompnred t.".1!>ccurrcd. :::l

I C'olll"mirntioIlS ... xpresseclllS rmclions of full s(n'nglhs, us listl'd III [61>10 1. 
I.A vemg(' computed I)), t'OII\'l'rtillgp('rccnlllj:l\ or stlllll iu ruch I~SL lQ tlm equivalent. allgle nntl reconverting tho menn of tho ungles to n percentage • 

• • =-sigllificuJJl'C nt.•5..)H!rCtm t JC\~c): •• .=csignHh"tlllce Ul.l"pl\rC~l\l1t'\'(-,1. 

1 Angles u nud b ref...r to the fi\'Crnge lIlIglt·S or tho S(lIin J,,'rCI'ntllges for the trl'lIln1('nt in column (A) lind Its corresponding sodit:lII peninchlorophcnstc control. N"egnt!\,cllum


b('1'S indicate sllperior coutrol by Ihe solution ShOWlIl1l mlulIln (Al tllld positive 11l1miJel'S Indirolc superiority for tho struight sodium pentneblorophenulc. 

61n nbout}; of Ihe ('liSCS, the unln'uled ('011 trois were dipped ill wlIter. In 0 I<'sisboth were I'.·ed, lind tbu avemge percentnge of arC!! stllillod was: UJllJlpped. 58.3 percent; waler 


dipped, 55.6 perCCllt. . """ -.0 

L ..,,~ "ioo.. ......... ~AJ.L_1..i~ ...~..~.k)r, 
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exp~:m"(EX'J'AC :\IIX'l'l'IU;:; 

I, :. J.\,;' 1.1 11.2 3.·16 1 
~Ie J'lH,l 1:t7[t .:1 .!'! .;,~ . ".: :1::::: ::::::: 
q i, :..U :i,-" .02 10.·13 .... -'"'- ..... , ........... 
!, "!; 7,0 2 1.:1 .J .1. ,U 

,~~ 

I" 12 no U2 02 U 
q ~s ll.1l il 

~IG' s .Ii 20.:1' 0, 02' 
l ,::~~ ~i~I:: ::::~:~~~~ 

Q 

~"""~il' .h .1.0 
I~ 71< 14.120 I .Ii .. 2 J.SS . ~ ~ .... " ........- ~ ........... ... 

I, I, ~.25 1 1.0 , 02 7.11 es 

I. .l.~ 1j,2.i 2 1, {J .1 :I.9v ,.,':: '::1::: :.::::::: n. 
I, ,~ S ').j 0" ,tt2 () ; :.
I, "8, 1!):~
12 .:! 2:8S' ...:~~J, ::~~~:~:~~ t' 

~H;: 3", I.J Q' 
I!\ t$ .1'125 ,I.l .. 2 II. ]2 

lr, 1n ,;':1, 2.0 .·1 ·1.50 ~ 
lq 14 l.2S 5 , i .3 1.iJ2 

1~J. l I, t Hi ( .:1 .2 .58 ~ 

~s ; .~ l.~~ .4 .~ -'){} 


l!t : t~ :! :; 
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.02 :1.24 
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I 1G, 41~ tl.OaS 1 .5 .3 • III ~ 

I. I, ~~o! -I, !!.1 5 :i ,.( .:16 o 
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I, II It :1.25 <I .1 .1 -.117 
- _)t:I, II :I~ ~. _,J 2 .2 I •·11 ::::::f._·· _ 

CON'l'HO},'; o 
!l:l 
t:'.1 

l'!lln·nINI. 7:i.7 43.93;11 t:'.1 vI .0::1 I 5~.521 ..~~J _._~~I I Z 
1],llch t1gurc Is tilt' U \'I'TlI!:(' of till lesls (,Xli'pl ill thl' sodlulII j)('ntncllioropll('nnle l'Oltunn. '1'1w latter uWTlIgcs indud(' only lests itl which the other treaimcnt being compurcd J::: 

occurred. .... 
"!'hl'lulU)",r was llllpgUlU (·xcI·pl. in llllr!w,Sl'lllc Il'sl (YI'l1ow'(l()l'larJ, is: 
1 C'OIl('('lIlmtioIlS ('XPr\'ssl'dns fractious orfllll strcngth, liS Jisll,'d III tllbl~ I. t1j 
I Ay~ru!(l' l'Olllpuled b~'l'()JI\'I'rlill!( prrc"lIl1lg(' 01 slain}l) ('nth \('51 to the ~(JUivllh'nl nnl!(~ 1I1ld reclln\'l'rUul( UIO JU('1I1l 01 the ungl{'s to 11 percentage. t;r;I 
~ ,\ugi,,~ II :lnd b r('lfr to tll\'\l\"('r:l!!1' IlIlgi,'s of LIl" $tUllI !>t'Il',·llIug,·s for th('lrelltment in('olumn (A) un(llts corresponding sodlnn] peJltnchloroplwnntl' t,(llltrol. Xl'gntive nnm· !l:l 

I)ers ltllllcutc Sttlwdor ,')Itlroll,), tl/l' sohlliQn showII In coln/llll (A) lind posith'o nUlnbcrs In!llcntc superiority for the stmlght sodium pcnlnchlorophcllute• 

...,~~~~-..... ......1&.~..~ 
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TABI,J;J lO.-Co/llparalil!c r:JJcc:til'cness of 6 ('xperimclIialmLrtlln's and 5 cOJ/lmercial protillcls in conlro/Uug S/flin on pine sapwood in 10 small

sCllle opell-piled tests ~ 
(,O:\l~n;JH"JAT, l'RODtT (,TS ~ 

-~- .. "-~-~,----.~-----	 .... 
Constituents t lind solution romposltIon Ay~ragc urra stuinod III t~sts X 0,-' JlIean vnlues , 


------~-...----- ----~--.-~"'"-'-'- -,,-.,-----~- -<><--""--- ~ . 
1 t 	 f 
Sodium; Adjll \'/luts tl:! 

I~!hyl merCllrl~ J)hos· : pcnln· ----~-__"'~ "4 "6 27 ; 20 ;11 :12 33 36 J7 38 All tests Tests 31 to 38phale ' rh)oro· I ;. . 	 ~ 
;pbl~mll"_ ]Jorax Sodn' ~ 

--- -;;r:;;;~"--···· ;;;'~Ulh _~:-;;"~~U~h ~:(~r(llt I'Uc(lIt i J'urrllf Ferrmf __ l'crrrn~ -;~;;(:;, J:;;;:;; -;:;:ent';;;c:;';:::jArc8inelf~ perC::;,!Arc8inrv%< Perctllt ~ 3.6.~. ::":': :::.... g:g ~:~ ~:l li\:~ 1 ~:~; u:%;! 5J; g 1:;; n:~b I u lUA 2.2 .... 
•••. • , ....... 	 h ~'6... 1>.5 .7 4.6' 12.5 !:.2 .~ 111.8! 10.0 ,8! 12.30 4.5 13.63 5.6 o 


:. ~~; 'II'Z ~.Q i .0 20.8 1 1~.2 ?"O 1•••••••••••+....... JS.2~ 9.8
Ho'". ,;. 
'<." _,..... •. ___._.<~~._ S.. ~.1 1.0, •. 6 _.4, ......__ •••!__• __ . __ ! O.4a 2.7 ~<:> 

q};Xl'J~ rn~1 g:-:'J'"\T, ~II X'lT.ItES 

!1l-,..;;.r--l~ , 	 '1.4,'- a.3 s·;'----j~;-I-- '~;I'- -~;l-~·I--;; 11.42 r-:o 2.5 

'. 

11.18 
;16' ~i~' 5, Ii 1.6 U.S I 6.7 4.0 .2 1.1 1.2 1.2 2.8 7.95 1.90';1, U.il I
!< 1 t4 	 ;J.4 ' 1.8 5.4 . 4.0 3.6 .1 1.0 j 1.4 .4 6.74 1.4 ~ 
~l i 1., ..., _..... i ri. i ! 3.2 4.2 i 9.3 12.21 ,;J I 1.21 2.~ 1~:~~ I ~:~ 10. rl5 3.4 
~* I % ....... -........ ' 4.8 . 2.3 :1." ~.~ I j).~ .1 i .~ I .~ Ui 9,41 i 2.7 8.73 2.3 ~ 

~, I Ii.",. . .........,. 3. j 2.0 ' 3.5 a.. ; 'I.. .1 . ~ ! ,3 , .5 7.50 1 1.71 6.20 I.!! 
 o 

~ 
CO:-l1'lWT,g >f'-	 --0(--5·-·-·f~-·--1~36·1'-----1-- o 

1;lI!renl!-!l••• _••• 	 40U" ·3:•• Q! 30" .' ,,- ...-........ >.I r""-'--'" 30.8 
::d 


..,_-----.. 	 2 
'I'cst rnid·date. lIIonth of . ............ .. ~Iny July July :-:0", Aug.: S~Jlt. I ;(:. I ~I~)~·--.;:;y Sept. I........ ..'-.......!....< ......1 ..... _ . 

___________________-'-__....:.____________' __...:..._ I _ I . __ ,_ ~ 

Cl 
I Coorl'lItrntioll c~prcs$('il IlS frnc(ions 0((1111 str~ngtlls, ns listcilin tnbl~ 1. J J.rllst signlfi(~ltlt tlilr('fCll"'~ at 5·pcrcclJ& Ic,'cl is 3.42. §
, Mean ynlue computed by con\'crtlng perCl'nUlgcof stuin in curh test to the ~!luh'nll'"t • Least sir:nlflcnnt dllTcr('nc(' at 5'pcrC('lIt leyel is 4.117. 

nnglo and reconverting tbe menn of the nngles to n pcrC('lItnl!c. 
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Table ll.-Comparative effectivcness of 6 czperilllclltal mixtllres aml 3 commcrclal 
produ::ts in. controllillg stain on 81t'cctgum sapwood in. 5 small-scale open-piled tests 

CO~I~IERCIAT, I'ROI)UC'rs 

Constltu~nts I and solution composition A\'crage arell stained 

l SodiulII !-------·1~1 M 
, . ! pen tn· t 'I'es~ 'l'ClIL! 'rCllt . 'I'est 'rest. ,cans

F.lhyl mcrcul'lc phosphatl' 	 i chlorophc. ; llorax Xo.24 Xo.20 Xu. 271 Xo. 20 No. 31 t~~~lt 
i note . .._;_._. -!----. - .-- "---'--1'""".'-- -1--

Strfllglh i Rlrfllolh S!relloll. Percell/. Percellt! Perctnt lJ'.rcellt Percent j'l'erCf.lltI 

........... ' ......... " ... ' Iii H. 1.5 0.31 O.U I.~ 11.7
0'11 
1 :•••••..••1..........._••• 2.7 I,SI .1 .7 :lS.1 14.6 


_........... ................ (........... ,4, .3 i 0 .1 3.4 .4 

- .-..- .., ...,.,._._- --'''-,~--~--'___'__._"'"'_--~---...-.."'..,~--~ 

1:;"1;;1,1 I 
.7 3,S! 1.0 
.3 I. 71 .5 

1.2 	 :1.0 .7
.·1, 	 I.O! .-1 
,3 	 .0 ,3 

I 

C'o:-<'rn 0 l~S 

I C'onc('nlraUolls CXllrt\';S<'l1 (\s rractio!ls or full strengths, liS !iSlet! ill \llbl,' I. 

t Menu \'nlu~ ror nil t~sts COIlt/)IIl(,(] by ('OIn'crlillg (lI'rceIlUig" of stui" in e,,~h {CSL to the oquh'lI]cnl angle 


nnd r~(,'()l1vcrlil1l! th~ IIINIIl or IIQ "!lillI'S to II pcrcI·utnllC. 
~ j':lglllficlllltly !!H'utcr Ihull throtJwnnltwsnt Ole 5'll('rC('1l1 levl'l, hut this In'tlllltelll \\'11$ alII dh,ad\'llIltogu 

11('(~nusc nil bul Oll~ 01 th(. I<'sts \\WI' IIIl1dr In SlIlIlDlt'r (SCIl S('('tiOIl on lll~ ~trccl or bellSOIl 011 colltro]). 

• TIl(' P(,I'(,(,Ilt:lges of area ~tajlH'd w('I'e lllll('h higher and more variable 
ill SOIlH' ('XlH'l'illlellts thall in otlH~I·S. If the, l'IlW pel'centages were 
llyeragNl, th{' {(';:;{s with high infe('tionlev(>ls would have an excessive 
infhH'lIcc on th(' conelusiolls, Therefore, in order to give the different 
expel'.iment::; mOl'(~nearly ('qual 'lY('.ights, each raw percentage was 
(1'HIlSIOl'lIl{'(l to the I."qui.val(>ut angle (arc silH,' {pl'J'{'pnt:ige) be:fore 
1l\'('l.'llging (8. pp. 4.i7-4fiO) Hnd till' Ill'ithmetie 1I1('al1 of these tmns
fOL'l1wd back to It perc('ntnge, Because of t11(' pl'ogre}isiv('ly ('ramped 
distribution of th(i l'llW ~tain pel'c('ntnges at valll(,s below ]0, the use 
of the nil !!I p. tl'am;fol'll1alioll 1I1cn':tsPs th(' ,'alidit r or :;ignifi('HIWl' I(.'sts 
and gi~'ps [it(' diff('I'('llt tpsis more nearly ('qillli inlluen('e in the 
('o}lclmnolls. 

• 

The small number of dill'el'el1('('s that art' I1Htrkl'd (ll:l significant is 
la]'gC'ly eam;(>(l by tlw ~mall llllmb('L' 01' t('sls of (':l('h individllal mix
flU'C'. 'Ill pine tlie. frequency of o('('Ul'rcnce of: positive differences for 
Ihe w('nkC'st mixtlll'('S and Ji('gatiYP diff(']'('nCl'::" :for the stl'ongest oncs 
t.hat COlltn ill sodl um penta('hloroph(,llateleaycs 110 reasonable doubt 
thal the mixtul'l'S with the h ighel'soc1iuHI prlltaehlorophellat.e content 
w~'re, 5UI)(,l'iol' [0 (he iulI-S[l'(lllgth sodium pentnchlol'ophella[C' that was 
Ilsed as r(·f(,1'('I)(,(, 1I'('nim('nt, ngl'P('ing with tllp e"i<1(>I1(,(, or table 10, 
'rhe lu~l'dwoocll'(,sIJl(s ill table D, on th(~ other hand, agree with those of 
table 11 1n indirutinp: that the advllntagc' of (he Rtrongest mixtures 
~hown "'IlS ncithcL' nHl.th(,lllnti('ally nor IH'ac( ieally significant. 
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OPEN-PILED TI>STS ON PINI~ 

COMMI>RCIAI. PIIODUCTS 

Boards trented with the ('ombinatioll of: Vi-stl'(,llgih sodiull1 p!'ntn
"hlol'ophenate wit11 %-st l'!'ngth ('thy1l1w1'('11l'it, phosphat p •• 11);\'d ill only 
seven tests (tnbln R), had 1'11(' Sftm(~ nY('I'u!!1' lunOllll1 of B(allJ us bOHI'<1S 

treated wHh 'f:ull~stl'englh sodiUln pl'nhH'hlOl'Oph(,lHltl' al011l', illHliJ) 
no test a11owN1 ItR mlld\ liS 10.p(,I'('('nI' stnin, 'VitI! Ihe ollwl' ('om
m(>I'('il).1 pl'odn('{s used at 1'('('ommelldNl l'OlH'('l\tl'atinnH. tllt'I'l' WlIH mol'l' 
sl'nin. The cliif(,l'ence b!'tw('('1L the RlaIHl:\I,tl-HII'(lllgth Hodiul11 ppntll
(·hlorophenat(' 11l1(11h(~ oth('1' pI'(l(hH'\s WIIS lal'g(\ l'nongh {o Ill' mathe
mnti0ully signi(1(,Il.1,I( only fOl' 1:1)(1 rnix(lll'C' of 1.1;-SII'('llgth Hodiull1 P(>I1
tll('hIOl'01l1H'nn(' With borltx HIHl Holln; wl\{'l\ tim; 1)\'0<11\('( WIIH \IHNl lit. 
a ('011 (,P Il i' 1':11 ion that I'ni::('(1 it:; :;O(\illl1l p('llIu('hlol'ophC'lIalp ('Olllpl1t to 
on(>-ha1:f st"l'lIgt 11, til<' a \,{'I'Hg(,' P('I'('('n tng(' oJ hI Iii II 111 111(' {t{':d(,1(1 boa 1'(1:; 
"'liS th(\ snlllr as fol' Ihp l'ull-BIJ'(\l1gth solution IIs('d niOlH' ill till' tlm.'e 
tesls in whic'h thi, ('ol1lpnl'iSOIl was pOHsihll', Till' d('gl'('l' of ('Ol'~ 
sisll'l1CY of tlH' oiJs(lI'\"(l(l dll\'PI'(lI\('PH ('Ull hp :iudg('(\ from l!tp stili" }>l'I'· 
('(\nta~ps shown ill tabl(' 'III. ",hi('11 gi.\'{'l'. till' \'esnltsfol' ('I\l,h of Ow 
hHlivl(llln,l (pst::; ill which nil (1,,(, pl'mll1C'b, hila bC'('nill('ltl(l('(l. 

FOUL' oth('l' ('Olnlll(,l'l'iall-laiIH'ollll'ol prOlluds "'lin' {('SIN!' Two or 
ilwse "'('1'(, 1Il('I'('l1l'iHI-plwIlOllI(P llIixllll'PS (1111>11';)) which. iH'('HUSC' of 
I'heir ilWffpNiv('lI(,SH, WPI'P wltll(ll'llwll fl'(JlU tIl(' \Hadn't. .\tlo(hC't" 
sodiulll snit' of ~'Illt'I'('aptoll('nzo(llia%()l('. pl'oYt'd iIwil'('('1 in' (tablt' ~) 
alld was wilhdl'll\\'ll I'I'OIll Ill(' !lllll'ln'!. '1'11(' foul,th. (·ontailliuJ,.!; s(J(liutn 
dimethyl(lilhio('udmlltnl<' lind :iodiu"l :!-lll{,I'('a}>I()Il('ll%olhi:l~ol(l. :Ilso 
waS nmmtisfH('fol'Y on pill(' ill (lI('s(' (('stH {ln1JI(' ~}. 0111' illgl'C'<liPllt 
!If (his IH'()(ltH't had pl'Pyiollsl.,· bN'1l I'Pjlol'lpd to !tln'(' low fnllg-i('itlnl 
vaItIP Oil i.!1'('PlI wood (7). and Ihl' OIlIPI' illi.!I'Ptlipll( was (('::-lp<lllIOlH' ill 
thl." {'UI'I'PII! I ('"Is aile! foulld (0 hI' of (I01llJt j'ul \':t!U(' (tnhl<' :!). 

"n:\TLHr,S OF .10IHL\[ PI~'11','\(;I1I,()nO"IH:XATr, A1\'J) Boll \:\ 

Of tJm ~O mixt III'PS of :,odiullI 1)(,lIflll'hJOJ'opll('natp :111<1 hOl'lIX listp<l 
ill Il1bk H, those' \\'ill! sodiullI IH'nta('hlo)'ophl'llal(l 1~ ;.;1l'('Ilp;th ol'll'l'::; 
Wl'l'P, g('l1£11'1l11y POOI'PI' lIml t\tos(' Wit'1 :iodil1ll1 pC'Ili:H'hlol'OplH'naip 1,'1 
.stl'(>np;('h 01' 1ll0l'P W('I'P gPIlt'I'ldly SOIlll'\\"lwt h(·t!l'I' (hllll I'ttll-s!.I'(>nglh 
so(liUDl jl('lltll('IIlol'oplwnatp Hloll('. In lIO ('I\SP, ho\\,('y(\J'. \l'IIH th(~ 
(liil't'l"PIW(' sip;lIifi('lI11t III Ill(' ;;~P(,I'('(>I1( pl'ohnhilif.y \("'('1. ~\ ppal'c/1l1y 
mixhu'(,B of tlds typ<' (10 llot nll'o)'d I'll(' sllpl')'iol' pI'oh'('(ioll (lp:;il'('<1 1'01' 
Sl\\'PI'(' H(·:tsolljn!! (,(lIHliliollS, 1\1111l\, of {hl' 11101'(' ('.{I'l'('(in' plIPllolllt('
bornx Hlixtm'('s li:;tl,(I flI'(' too 1>1111,,:1'01' ('oll\'C'lIil'nl ('()IJlIlw)'('in.lllsP, 

In t 111'('(' f<'sls,s()(lilllll Jl('lIbl('hl<;l'oplwllll(e ,Will' IIsl'(1 Ht: l'in, 1~, and 
VI Rh'('l\gthH with O. ~~, ;J~, ~,~, I1ml r.~ Sh'(,l1!!ths of hOl'llX, On1,V in 
test No. 17 waR j'2-si),pngth sodiulII ]lC'IIII1('ld()l'Oph('nH«~ IIs('(l \\~ilh all 
borax ('oJ1('pnll'n nOIlS, lIIHl. thpl'l'i'ol'l'. I'D)' ('olllpnl'atlYll lnn'pos('s the 
dablfOI.' 1, ~.sf l'png!1, sodium 11t'Ilt:flC'hlOl'oplwll1l 1(' '1\1 ixt \lI'P!'! hnd to be 
ndjustNl. Fo}' PIH'h \)O\'1\X ('ol)l'l'nirntion Ih(' ratio oJ ill{' nY('l'ngl' 1>('1'

('('I)tiIW' or stain TOI'SO(1)1I1II pPlltachlol'opll('llHl(\ at l~(l' 1,s' and. 1/. 
str('ngfhs in t(':;(s N(js,l:~ tllHl Hi to tlml in (':,,1 )\0, \7 wn:-; d\'ll'l'Il1im'd. 
TIm g'('ollwtl'ie lliNIIl of thpsp l'alioR WaH (\<'lpl'miIlP/l 1'01' eH('h b()I':lX 
('OJl('(llItl'llliOll, Tll('S(' 1I)t'1\l)::> W('I'(' ll::>N] I() 1'()ITN't. by Pl'op(wt.ion, the 
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percent:lge of stain for the %-strellgth mixtures obtained in test No. 
17. An indictltion that this adjustment: was sound is fOIl11d .ill the fact 
that the adjusted percentage of sLain for sodium pentnchlorophenate 
1/2 plus borax % derin'd in this way fl'()Ju .jts lest No, 17 y~due was 
almost identical with tlle Ilyel'age of the percentarres of this mixture 
actuallJ obtained in the thl'et' tC'~I:S, it being- the OIl~Y ~2-sl\'('nl!l11 mix
tnre included in an thN:it' tests, 'I'll(> aVC'l'age effects of l1iitC'l'cnt borax 
add i(iol1s to 111l~ %, J/[, find % stl'C'ngths of ~oc1ium ]lC'ntaehlol"ophenate 
are shown in figul'C':3, It should be kC'pt in mind that the gl'aph for 
%-stl'cngth sodium penta~hlol'ophel1ate is based on only one test, 
('xcepl' for the %-bol'ax POlllt. 

For all Ih(' s()(lium p(>ntoch101.'0 ph (>11:1 1(' ('01)(,(,11t I'n lioll:', marked ill1
1»'0\'eI11(1n(: ill ef)'l'clin'lw~!-' ()(,(,lIl'l'Nl with the ,addition of %, 1/2, and 
% s[Tengt.h~ of b()I'nx, nnd allllll'C'l' COnf'('lltmILOllH had aboul llw s(tmc 
('/I'e('L For (11(' penta('h1ol'opIJC'llfl(e sol uti 011:; that appeal' too weHk, 
i. ('" ~,; 6 and ~s ~tl'(>llg-tlu::, bol'nX J/~ nl1o;"l'(l appl'eciably greater stnin
ing, For the two lwtt:er ('o11('enl1'nl ion;;, 1. t\', 1', and l,i! :-;t1'engl:hs, borax 
lAWHS n1most as good as %, The]'1.' '\,('I'P ]lO Ipl-Il:s in which' c1ir(>ct. 
cOllllHlri;;olls could be made bph,'('ell so(liul11 pPlli Hchlol'opltellnl(' 1/2 
l'il'('llg('h plus bol':tx :1 11\ (Pel'llln(ox lOs) anr1 !-'orlil1ll1 pelltnchlol'oplle
na((' ~.~ SI]'ellf1;th plus bOl'ax 1'1 !-'tl'ellgth, Ho\\'eY('l', it nppeal's that 
Hll1('h 01' the \)('I1('fil from hDl'nX ndditions to ~2·sfTellgth so<tiiun penht
('h1ol'opl\ellntP is (1.P1'i\"('(1 :front tllp lit'st 1I1B stl't'ngth of 1>Ol'llXj thel'e 
!-'(1(,1l1!-' 10 1w l10 ,Ynl'l'anl :for using IllOI'I.' lhnn % ::1 l'{'llgl 11, 

",Y1l(,11 both l'ir('('tiY('l1(,s~ nnd bulk :tn' ('onsic1C'I'('(l. it :lpfll'Hl':; that 
PPI'mnlox l()s !:'o(liulll. pelltach1ol'opl!ellnte ~<2 str(,l1gth plus borax 1'16) 
l'eln'{'sPlll::.; (lip lllO:-t l'1li('iPllt of tlw !'odilll1l lwnt:wlt1ol'opll{'nntp-bol'nx 
mix! m'ps /'01' gl'IlC'l'fI 1('OllllJlPl'!'in1 II!-'(', 

~h()llld !t Itt'eel nri:-:(l Jot' n ::olnlioJl ]>al'li('1110l'l," low in o:odiulll ])(Ill~ 
luch]ol'ophellntt' t'ontc.'1lt, no: f(lI' ll11l1O:lIa] uYoidnllt'l' of :,kin itTitntiol1, 
It mixtnl'{' 0:1' :;o{1inm l)(lllt:wh1ol'oplH'llnt(' ~J pIllS bol'llx % wonld Ill'ob
ably giye satisfactory ronll'o1. .\ mixture l'imilar to this (sot1i1l111 
pentn('hlnl'oplwllflte 11 p111s horHx ~s) wno: l'p('o11l11l(,IHlecl for en1l'r
g('lH'Y IIO:!' <luring {hp "'al\ -",11('11 it "'n~ (101l\)I/'n1 whefhel' ~nmcipnt 
C]11lIlitili('z. of tlH"pllPl1()lalp~ wou1c11w lIynjlable for ~Iain ('onll'01 (11), 

iJlIXTCHES 01~ ETHYL ;\IEnCrmCPllOSPJlATJ~ A:-<D nORAX 

Til g('l1('l'lIL t1w ('lb)'1 mc>]'('ul'ip plIOSphn(p.bOl'nx lllixtul'PS W(>1'(' less 
('fi'p('(i\'e Ihall the sodium pel1lnchlol'opht'llnll'-\)ol'nx mixllll'('s or th(\ 
HUll(' fl'H('(iOJ1!1 1 cOlH'enlrnfiollf.:, Th(' !-'Ilpl'l'iol'ity 01' tll(' i'o<liulll 1)('n
tneh1ol'ophpllnip-hol'lIxmixt llres \l'lI!-' ::.;Int i~ti('a 11)' highI)' sigllifieant 
fill' 1, OJ' J.~ Rt:l'cngths plus b(JJ';tx tIlHl !-'i~llifi('nllt 'for 111(1 ~~ 01' ]/10 
slr('ngtlls pIn:; bOl'ax in Ill<' Slllllll]('I' {<,!-'(s, For !lIP wini('l' tests, n.t tbt~ 
two low ('oll('('J1tJ'atiollS IIII' {'th,d lIH"'('Ul'il' pllC)sphalp nPI>('nl'e(l I>('((el' 
OIHn the s()(li1l111 Pl']lt Hl'lIlOl'Opltt'lln! (', \\'h j Ie' nt !lIP highpl' ('Ol1('enll'U
lions it wns sOI11C'whnl illfpI'ioJ', 

The :-;1111111 llllmhl'l'l' of t('sts lll\'olw!l with llIo!-'I' of III!, individual 
e(hy] IIH']'('\I)'[(' phospitnft'-hol'HX mix(lll'pf; Ibt('d.ill tHble R J'ni)'(' doubts 
ns to tllp sigllifi!'H1H'e of tlH'ir !'(')nti,'l' ('n'!'ctjn'll(,~s in <'ompal'isoll w.ith 
full-strength smlillllJ ]J(,lltnelI1ol'oph('1I(If:e lIsl'<1 ~J1()ne. 'Whell gronpt,cl 
on tho bnsis of !lIeJ'('uJ'ial ('ontent, those ('olllllilling JI)(;, 1~. and '/1 

!)fi3r.SS""':I51-.J 
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STRENGTH OF BORAX 
1l'J(JUIUi: :~.-'l'he ('ITe('t OIJ lil:lin conf;rol of ndditlolls of 111-, %-, ]/~-, 1111(1 %-StI'cllgth 

bornx to ~o-,I,1;;-, V. -, n lid %-strcllgtb SOdiulIl l)(>lltncblol~O)lhl'lIat(', In the 
SUlUO tests, full-stl'l'llg'th HOllilllll llentnchlorophl'llnte nllowcd 7.3 1lel'Cellt slnln. • 
(l'cnl:a=so<1illlll ll('lltHeh IOI'ophelllltc,) 
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STRENGTH OF BORAX 
]j'lGUIlE 'l.-The effect on stain control of n!1ditions oC l,1,-, %-, lh-, and %-strength 

borax to ~o-, ~~~-, l/t_, nnll lh-stl'engl'h ethyllJlcrcuric phoSlHlate. In the snllle 
t('f;ts, fnll-strength ethyl merctll'ic phosphate pcrmitte<1 ,1.1 perccnt stnin. 
(llg=C'thylmel'cnric pllosJ)hntc.) 

• strcngths arc significlllltly diffcrcnt from fun-strcngth sodium penta
chlorophenatc. 

'fhe effects of different borax additions to %6, 1;8, J/.t" and liz strengths 
of ethylmcrcllric phosphate nre shown in figure '1, which gives average 
figures for small-scale tests Nos. 13, 16, nnd 17. An adjustment was 
l11ac1ein percentage of stnin for lh-stl'ength ethy1 mercuric phosphate 
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similar to that explailleclullc1er the sodium pentnch10rophellate-borax 
mixtures in the preceding section. In the case of ethyl mercuric phos
phate, the effect of borax additions was more llnHol"J1l than with the 
sodium pen tach lorophellate. 'Vith all concentrations there was a 
marked improvement in stain control 'with the addition of lfit,-strength 
borax, and %, %, 01.' % stl'engthf; of borax did not materially increase 
the effedi,Tcrfess. 

The ethyl mercuric phosphate-bol'fLx mixtures retained the green
mold hazard of the merclll'ialused alone. 

The (lata indicatc that mixtures of ethyl mer('uJ'ic phosphate and 
borax offer little promise for superior stain control. They could, how
ever, be lIsecl for emergency pm'poses, 'with a saying of mercuL'Y, as 
recomJ1wnded dllring the war (11). 

MIXTURES OF SODIUM PENTACHLOROPHENATE AND ETHYL MERCURIC 

PHOSPHATE 

Of t11(> sodiulll pentnehlol'opltena(:e-ethyl mercur1c phosphn.te ntix
tures li~te(lin tnhle H, those eOlltainil1g~'~G 01' lh strengths of each 
component wt'I'e signifieant1y lpss (~freetiye, statistically; those conhin
ing Vi 01' % stl'engths were pqual ; and the one conbtininp: Y2 strength 
was signif-ienntly sU}>Pl'ior t'o full-strpl1gth sodium pentachlol'oplHmate 
011 the basil-' of awrage pereentngC' of stain for all tests. Had'11ol.'c 
tests oet'ninYolyC'<1,it is pl'obable tl1at the :)iX plus :y.~ mixtllre could also 
be shoWJl f;ig:llifi<:antly uettpl'. In Hone of the tests did the % pIm; % 01' 
the Y2 plus % llIixtlll'es lWl'l11it an an'rage of lO-pel'cent stain, while 
full-sh'pngth sodiullI ppntHclt1ol'ophenate permittecllO percent 01' more 
stain in a tpnth fIla1 a fifth, respl'ct:ive1y, of the tpsis inyo1ved in the 
two comparisons, "'hen the COI1('('lltrations wen' I'(>(luee<l to lit plus 
1/.1" the 111 ixtul'e pel'mittedlO percpnt 01' morc stai n ina. quar!'et' of the 
i:psts, 'while :fnll-strC'ngth soc1illlll pentach101'oplienate allowed similar 
amollnts of stain in a HHh of the tests, 

One of the commercial pl'oclnets listed in table lis a mCl'cLll'inl
phpllolate mixt:l1l'e containing lh-strcngth ethyl mel'Clu'jc phosphate 
plus 1iI,-stl'ength sodillm pC'nl:ach10t'ophenate. The total concentra
tion of iJoth cOl1lponpll(s is the snme as in the % plus % mixtUl'e. In 
the dahl tllC.'l'e is little eli ffel'ence in elfectivC'ness betwpen the two. The 
slightly better showing of ('he % plus % rnixture hi probably dlle to 
the 10wp1' 111 prc lIl'i a I allcl hig11er plll'llolntp COil tent of the equnl mixture. 
'rhis would {PIHI to give the pqua1-proportion mixtuL'e the a([nl11tage 
during the Sllllll11C1', wh('11 lI10st of the tpst's ,,-ere made. 

MIXTURES OF SooIU~'[ PENTACULOHOPHENATE, ETHYL MERCURIC PHOSPHATE, 


AND BORAX 


In thp few tests in which they WPl't' included, tl'ip1px mixtures con
tnining sodium ppntaehlol'ophena.te YlIl strength, ethyl mercuric phos
plmte ~''l(j, fwd borax %, und fllIothel' ('ontaining sodium, pentachlol'o
plwnah', ~'J 2, ethyl mCl'clJrie phosphate 'lS,2, and borax % eliel not pl'Ove 
markedly inferior to full-strength sodi nm pen tachlorophcn ate. 
Nevertheless, slIch low eoncentmHons could not be considered sn,fe 
wHhout fmt.hpl' trials, in view of the poor showing of snch mixtures 
when used wit'hout t11C borax component. 

• 

• 

• 

http:ppntaehlol'ophena.te
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The mixture of sodium pelltachlorophenate 1/s, ethyl mercuric phos
phate 1/s, and borax %, whieh was pl'e,-iollsly recommended for emer
gency use (11), was extensiyely tested and fonnd nearly but not quite 
equal in ayerage effectiveness to full-strength sodium pentachlol'o
phenate. 

The mixtures of sodium pel1tachlorophenate %6, ethyl mercllric 
phosphate :%6, and borax~ and of sodium pentachlorophcllatc 1/l: cthyl 
mercuric phosphate 1).1" and borax were generally ))ptter than full 
strength SOClilllTl pentachloroplwnntc regardless of the borax contcnt. 
,Yhen an borax concentrations ,)('re combined, the slIperiority of the 
%6 plus %G pIllS borax mixture ,vas ]1Ot 8ignificnnt at the 5-percent 
probability leveL but that of the VI, plus 1/1 FIllS bol'HX mixture was 
highly significant. . 

In onleJ' to get a bettel' idea of the effects of yarious borax additions 
in triplex mixtures, the dahl j'o)' Sill a ll-scale [('sts No. 15, 81l111I11('r; 
Xo. :W. \\"illt(>1': and Xo. ~a, Will(:('I'; w('re singled out fol' special 
ana.1)·sis. Only in tll0se tln'(>(> tests was th('l'e sullicipnt spl'ead in 
borax poundages to permit any c1etailed analysis. The lW('l:age per
centages of stain in pine trefltec1 with :~G plus ~)6' % plus !/s. and % 
plus VI. strengths of sodium pel1i::whlorophenate and ethyl mercuric 
phosphate, l'espeetinly, with 0, %, %, ()l' % stl'ellgth of ll()l'ax are 
shown in flgllre 5. The al/(1ition of lis, 1/J, or % strengths of borax 
greatly impl'o\'ec1 each mixtllre. One-fourth strength borax was 
about as beneficial as ;~'s, except ,yith the li~6 plus ~·i(l mixture, where 
the % strength still caused impl'owl11(>nt 0\,(>1' the 11-1' 

The inference from HguI'e ;j is tlw t in triplex mixtmes there is 
little advantage: in adding l110re than 1/1, strength of bo),ax pet' tiO 
gflllons. One-eighth strength appeared to be too low . 

In foul' other small-scal(' t('sts on pine and sweetgulll, triplpx mix
tur('S with %6 Ol' ]!~ strength of borflx were Iriec1. The data from 
these lests al'(' giyen in table 1:2. ,Yithout exccption, the mixtures 
wit.h %n-strength borax gaTe lwUel' stail1 c()I1irol on pine than those 
with ]/[. sIT('nglh. A pI'ogressiye in(,l'ease in stain on pine tl'('atecl 
with increases :in borax cO]lc'el1tl'ations has heen obserYCdin a Humber 
of tests wlwther the hol'llx was nppliNl alone or in mixtur('s. This 
increased stain is thought to be cansN1 by Alte}'1l(u'ia, which is l'esistant 
to bOl'ax (1.3) and perhaps favorNl by the suppressioll of competing 
organisms nt the higher ('ollc'('llil'Htion. On swe('('gul1l the mixturcs 
with %-stI'ength borax appeared IJet/er, but probably this is not of 
pl'a~~tieal i III pOltn l1('e, as ('ontrol with Ihe ::1(; stl'('ngthwas lH'1I I'ly 
perfect. 

OPEN-PILED TESTS ON HAHDWOODS 

In the har<lw()()(l t('sts (tables D:\11<111). all Ol(>, ('oll1ll1('rC'ial products 
aJld expC'rimelltal mixtlll'es gnvp adcCjuat(· slain ('01111'01. Bcc'allse of 
('he slllallnlllll/Jel'S of (-pstI' and the gC>llel'allow aYt'ru!!C' of stain ]'ead
ings, nOlle of the dilrc·t'PllC'PS fOl1nd (:an 1)(> ('()n~idel'ecl Ri!!nifkHnL The 
dl{t:a indieat(' thnl', some of the weaker mixtures may bL' mor(> efreclive 
on sweetgum than on pinC'. . 

Expcri(,ll('e has shown that goocl stain ('on!.I'ol is l'elatiwly easilv 
attained with ('helllicnl tl'e:li'tllent of :fresh green sw('etgullI. It was 
fol' this l'eaSOI1 Ulai' llIost trsts werc macle with the more l'e:fractot·y 
pitH'. ] n ('oI11I1wl'c'iul ha)'<lwoo(\ operations, sCl'ious pl'Obh'llls o:f shtin 
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STR.ENGTH OF BORAX 
~'IGUltE 5.-The elTeet on stain ('ontrol of allditions of 1,11-, :y't-. nnd %-strength 

hornx to ~'t1l-1l1us lJio-, 11.~_ plus v.~-, ilnll lA,- plus lA.-strength Il1ixtlll'l~S of sodium •
IWntnchloroph(>nate and ethylll1ercuriC phosphate, respeetiyely. In the same 

t(>sts, full-strength ethyl mercuric phosphate and sallium pentnehlol'ophenate 

permitted 6.0 and 7.3 per{'l'nt of stain, respe('tiYely, (Pl'nta=sodiIlIn penta

ehIot'Opil(>Hllte; Hg=c(1lyl mercuric phoilpliate,) 


TABLE 12.-CompaTlIlil!l! rJJcclil'eness of %r.- 111111 ~~-strell!Jlh borax in triplex mixtuTes 
O:\' I'/:\," 

I 
Constll,lIrll(~ 1 IIn(/ soluUoli composition I Awrngr nren stnhl\'d 

E(hyl ml,'rCllric IS.Oililillt I 1-:::::-1~:~.~o·l1'e~-:I-'~·~~t~().Bornx 	 Mrnnsor
phoSllhlllC p~nt:l('hlo-, 2·' 2/i 27 29 nll t~sts II I'OJlhpnnW 

1 
.<;I""Ulh 	 1 Strel/gth i Strenyth 1-;,::,;- -P:r~t:/-I' ';';r:e:::- - Percellt 

H H ! 3fo. 4.7,' a.'( 'I 1.8 j 5."H , H H ! 5. 1 5.7 ' a. I O. I 
',io l 'liOI ~fol 5.·( • 5. Ii 1.0 6. S
'Hoi Ho H ; 7.3 I 7.7 , 2.2 O. P 

I • , ___-'-'_____,_. __,__! _.___L__ ,.~ ',._ 
ON SWRWl'O li.\( 

0.3 	 0.0 
.2 .4 
,j .fl 

1.0 .2 

0." 0.1 
.1 (3) 
.1 .-; 
• .1 .0 

Patent
a.7 
4.9 
4.0 
ii.7 

0.3 
.3 
.5 
.4 • 

I Concentrations ~Xrn1S.~cd ns fractions of full strengths. as IIstod In tnhlo 1. 
I ;\Iclln value for al tCl!ts computed t)y cf)fl\'crUr.g percentngo of stuln in eneh test to the cqul\'uh,nt

ungle and rccolI\'crting (ha mcnn of tho unglr.< to II pcreontago. 
3 'rrncc. 
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control urise. In the South most hardwood logs come from areas ill 
which continuoLIS logging is cliflicult. This ]ms necessitated, or at 

• 


• 


• 


leas.t enco~l1:ugec1, heavy logging during flt\:ornble: periods and longer 
perlOc1s of log ~torage. Hardwood logs stUlll rapIdly, and as a l'esult 
much hardwootl lumber is already infected at the time of sawing. 
Surface treatrrfents do not kill such infections. It is possible that 
a superior tl'elfiment, as sodium pC'ntachlol'ophenate 112 with ethyl 
mercuric phospjutte ~'2' would be more ef£C'ctiyc in preventing intel'llal 
in'cections :fl'on1 being l1UtniJl'sted on the sud'acl'. Xevertheless, the 
hardwood-stain problem Jlrobahlv does not eHn :fOl' bettel: treatment!'; 
as I111ICll Ill' for bet! el" handling pl~ocedures. 

CLOSE-PILED TESTS ON PINE AND H.\IlDWOOD LUi\IU8R 

Freshly tr(,Ht('d ltuubel' is cOllllllonly close-piled :1'01' periods vary
ill.!! 'from a 'f('w hours (0 It -fe,,, days before u('ing placed in seasoning 
piles. Also, dllL'jng ]ll'riods or 11lI1lbl'l: shol'tage;.; fln<l to a less extent 
ill llOl'mitl ti11WS, lumb(ll' may be shipped green, 'When ocean trans
portatioll is iI1Yol\"e<1, the-lumbel' ma.y bt' close-piled in II green condi
tion Jor a 1110llth 01' more. SeY(lI'al small-seale t('sts were established 
to d('tl'l'1I1iJle the l'fl'ectiYl'lH.'SS of chelllienl COll( 1.'01 lllHIl'l' these seyel.'e 
condi t iOllS. 

fhrl'etgurn was llS0(i in two SUllllllel' tN;tS and, l wo winter tests. Oak 
and hickory W(lrc each inC'! 11<1(1(1 in Olle wi ntcl' tl'St. 'l'he amount of 
stain that c1eye]opCtl in thp;:;p tests is 1is(l'd i II table 13 nlld the amount 
of d('cay in table H. 

TA BI.I'; 13,--Colllparalive e.fr('{'lit'cw;o.~s oj t'm'iolls /ull.{,t('itil's in ('(III/roiling Main on 
Iwr(/u'ood 111111/)el' c/osc-pil('(l for ii La .10 1('('('1.8 in;! SllI/WH'r and 4 'II'il1/('" t('sls 

('Qllstitu~nts 1.111d solutioll ('''''lposition 
..... -' ..... -,-" ~--"".------

II ' AdJu\'lllll$So<lIufll ; :;"dilllll I 
1':th,1 men'uri(' phOSflhnt~ i Iwntnchlo- !tl'trnrhloro-I" 

rlJjlill'lln(e, pil('llIlte BO/1lX t 
, I 

-.,..........'-,- --- .....-."'---,-.. --:~- ~.~ 
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trntrpal('<i l'onlruh. ." 88 ' 52 

1 ('()l1rt'nlmti()n~ ~wn';t,t'CI as fnl!'linn"o( full stn'l1gths, as Iis((,d in (lIbl!' 1. 
l A...~J1l~1' ('{)IUJlUlr'u tty ron\"('rull~ (",n't'Utall!' or~lUin illl'!wh 11'$1 to tit!' ('(lllivlllelll angle nnd recoll\'ortlng 

till' !I1~nll of III(' ungks tn U fH'fI'<·nlng1'. 

l Tr!1t'C"• 
• ~Iajn bk'\cit(,d hy fj{omy. 

~I()ltl WaH too light to \\"(tlTant li:;ting: it il\'eraged nOl1e to very 
light fot' th(' \'nL"ioliH lTl'n.tll1('nis. III illdi\'id,lInl tests, moW ratings 
exceeding 1.0 per('('nt O(,C'1I1T('d onl.\' Oil Oflk IT('H{ed with ethyl mer
cllrie phosphntl' (2.]), Oil Illlin'nlp!1 oak (U», and 011 IlntTr:d'l'd 
SWN'\,!!1I1l1 (1..~ ill Oil!' of fOlll' tp;.;l:;). 



---

• • 

..", 	 ~,~ '.'-- ~ ... "",",,_~_,,:,,",,",.,~e~~""""'·~i 

~ 

~ 1 
.~ 1 

T,\flI,l<: 1,1.-ColltPW(1tit·c eiTec'liv('ness of va rio liS JUl/ytC'ides fn rontrol/in{1 d/'('(/y in hardWOQrilnmul.!f t:iO$C-1)ilc<lfol' 5 to SO weekI> 8 
.~-------- ----- -~----..-- .... t"

> 
('onsllttlt'nlS I and solution tOntllositlol1 Awrng" ar~a showing <lecay , t:::! 

----------~--

,\djn\,t1nts SUlIIlIlrr 3 (2 I~SISJf:odlulIl 
Rthy) IIl~n'uric JJhosphnll' f:o!1illlll 

tNrachl(l~1I('Jllachloroph('nnl(' 

'- - .. ~.---~---
Strmqlh 	 Sirmoll) 

... i .... :::::::::::::: ...... 

.............................. ·······h·~ 


~~ . 

's 
ai~r 
htL'ntn'ntc.j controls ............... 


roplh'll11Il' Bornx :lodn :, w('..'ks ill w",'ks 

--'<'--I-;Ir~::;;;-:'iI~;;:!-''itrf1/QI'' -~><;C:/;-; '--':erCtlll 
.. .. ..... ,................"... ...!l 1-1 (50) 


• l 
• "'" ........ 

!~ :.... ....... 
t, . .•. . 
II ,........... . 

~~ 
I~ 
I~ 
,til,'I 

f C'OIlCl'lllmtiollS ('XprCSSI'{\ as rl1\etjoll~ of full str<-ngtlls. liS llslt"l In (nole I. 
, Figurrs in fJllr~nlh~ses IIro pcr("'lItuge of nurnlwr llf,lIl11ph,g showing ueCay, 
; Surnmer t('SIS ha(/ their mi.lpn/u( in the pI'dou .\Iny to October; winter tests in the period X o\'emher to AprJi. 
-t."'tnce. 

........... :..............................; •• 1 U • (5) J (40) 
 0> 
... ........ ... • {J 5 (,15) 0 U! 4 ({O) ~ 

'110·..... 11 3 (2Ii) , 0 1 0 I , (25) 
77 I I ~D .. ..... ••••• • ..... ...... 0 , 0 I 10 (iO) q 

.......:.... 0 S H5} ........................,............ < 


......1. I (5) 3 (10) ...........1..... " .....1............ f11 

.....!... 0 I (il),as : , p) 2 (l5)'.

<I,,) .. , (5) Ii (.)5), 
;16'.. , (M 7 (40) • 

, I (ftfl) ;1, (Sii) 

q 
t" 

\l'illt~r 3 (4 l~sts) 	 t" 
t:'J 

r.l()~ w,'('ks 10 w(,,'ks 30 w~('ks '" ~ 
,...Perc;,,; - --;m:I/~1 ~~erCt1lt , 
0U 0 I J (25J 
~ 

......... .1.........:........... 

. t:' 

" - ............ - , ~ i ~ .. ~ .... ........ ... ... t:'J 

'1) 

... 'j' (:jilj'..···ij·(o·~H· ..·iiii·(joo5 ~ 
0 
"'j 

~ 
E 
(') 
Q 

~ 
c::: 
~ 
t;: 

• 	 ..J 



• 


• 


• 


CHEMICAL COXTHOL OF FUNGI IN GR1~EX LUMBER 33 

All flU' tT('ufnH'llts \\"('1'0 t'f\'N,tiYe in PI't'\'t'lltillQ; stain :f01' () ",(,pks 
and, with thp px(,pption of t'thyl met'clI1'ie pho:lphat(" rOL' pC1'iotls o:f 10 
week:.; ttl:lO, The <lala, nre insullicient to Wtll'l'lI.nt any d.istinction in 
cfl'(>dh'PJlPSS alll()n~ {Itt' tl't'lLtmcnts, 'l'ht'l.,(> waH IlO di tl'('J'PllCt' in 
stain-contTol h'wl bl'[\\,('en 8Ummt'l' and winter ('on(litions ill thNle 
tests, 

In tilt' ",inl('\' tpst:; all t1'NltJnents effectinly eontTolled decay for 
5 to 10 wl'l'k!'i,Fol' most treatments, s1I1a II u mOllnts 0·[ deca,y werc 
ObHCLTNl wilh ao "'('('ks of dose piHng, Till' mixtul'c ('ontaining 
soda, SPC'I1IP<\ ]Past ('{I'pelin:-, In the SUIllIlH.'1' (psis, small :U11011n(s of 
(keny nPlw:\l'pd in [) \"t'pks~ and the tpst slllllplps sCC'IllNl to hC' well 
in:f(l(:tNl by ] (j w('('ks, ::4oftplling was p\Tident in I1HlHy of thp in r('ctl'd 
s:lI11plps. also, 

.\I(holl~h dala \\'PI'l' oblaiMtl from eight ipsts wilh elose-pih'(1 pinp, 
a 1111 111 \.)P\.' of tilt' tl'Plttlllpnts Wl're inclu(\ptl ill onl" (lilt' OJ.' two It'sts, 
Also, t 11 ('I't' 'ntH ('(JIl;;id('I'uble "aJ.'iat ion in stain len;1 a IllOn~ thr differ
ent tpst;;, In all tp:{t:;, 1'('uc1illgs WCI'p takpn aftp]' 1 nlonth~s PXPOSUL'Ci 
in SOlllp ('n::(':; no I't'adill~:-; Wl'l'O taken at 2 months, and nftl'1' lOIl)!l'1' 
1>l'I'io(\s II:;ult11y dp('a,\' l'atil1!!s only wero l'('('()\'dpd. lwcHuse staill was 
bl('nehl'(l by dp('HY fllll!!i, '1'h('I'P fon', u\'Pl'ap:(' valu('s fOl' sta iII a.nd 
dC'l'a," aI'(' of iit tIl' \'HllI(' in ('omparisol1s ('xt'ppl with Rimilnl' HVC'I'ngN> 
1'01' wood trl'atp(l wi t h full-stn'Jlgth soeli \1111 ]ll'ntHch10l'Ophl'lIlltp a n<1 
pxpo:;('(l in (lIP l'lIll1P tpsts, 

'I'll(' aWL'Hp:p amoun(;; of stain alld clN'ay O(,('lIl.'I'.ill~ in (~lose-[>ilC'd 
pill(' [11'(' jistC'd ill tabh's 1;> ancl16, All eOlllplll'isons should be made 
with Ihp H\'PI'ap:ps rot, !'\lll-stTPllgth sodium IH.'lltu('hl(H'oph('nate ill the 
sa n)(' tp:-;(:-;, 

During- tIl(' ",i11I<'I' pl'ueti(,[Llly no stain dpwlo]lpd within 1 month, 
('x('ppl: 11'1 thp lllltn'ntl'd sHmph:s lLnd those' 11'1':1.1('(\ with the Illixtlll'(' 
l'ontaining :-;{)(la, Two JlIonths' pXPOSlll'C' al\ 0 \\'('(1 l'plntin'ly smnll 
:tlllOllllls of stnin to dp"(llop, l'x('ppt in thost' diPIH'(\ ill 1\1(' l11ixtUI'P ('on
tn illilll.!' s(Jda, 

JII 111l' sllllllll('I' tpsts with pinp, the stain kn~l tit 1 mont.h l'()lI~h]y 
pqllalpd thaI HI :! 1l1OIIIIIs in th(' wintpl' Spl'iNl tlnd usually was hiJ!h 
aftl'I' ~ IIlOllt lis, ~l()sl or thp lIliXtlll'l'S aPl)(,Hl'ed sll]lpl'iol' to sodium 
jll'llt IJ('h IOJ'(Jphpllal(' 01 (It Ityl 1IIl')'('ul'i(' pllospha t(' '\ ( full sll'l'ng( h nJtpl' 
1 mOllt Il's Hlid ~ llIont Its' ('XIlOSUre, 

~lol!l I'ltt ill!!:-; lIs11H1ly W(,I'(, sli~hfl'y It'ss thnll (hos(' listpd in t.nhlp 18 
1'0)' 0pPIl-pi Ipel pi liP, 'flit' ollly pxceptiol1:-; Wpl'P 1'01' IUllllJp)' t I'pated 
wi th pI h,\'I IIlPI'('III'ie' phosplw t P, full ilml doulJ\(1 sf I'PIl~tlt, \\'hi('h showpd 
n hi~h('I' IllOld ratl'. \,Tith tIll' ('x('PptiOll or pthyIIlH'I'('UI'je phosphnte 
nlO1H' nlld ill Illixtlll'P ",ith bol':tx, mold ('oJlil'Ol WHS g-ood, 

Xo yisihlt' d('('ay ()('('UI'I'('(] in· :lny of' tll(' II'pa!e(l p.in(l during the:
\\'.i lli ('I' a 1'1('1" II 1011 tIt, Vi:-;ib!(' <IN':!.)' Oe('III'I'Nl ollly with that pille 
tl't'at(,r\ witll lilt' sod,illlli pl'lItaehlol'Oph(lllatp-soda-\)ol'ax 111ix!IIJ'(\ nJtpl' 
2 IllOlIths. ill1d with pthy1 nWl'C'ul'i(' phospha[cl n.lld fhp sodillm pen tll 
l'hlol'op1H'Il11tl'-:-;()da-hol':\X TlIix!lIl'p af\('I' ·Illlollth::, SilllilaJ'ly, ill th(l 
SlIllllIH'I' (pst:- IlO (It'('ay OJ' only ingi~nifi(,:tl\t alllounh.; dpvplopp(1 in 1 
and:2 1I101l1h:-, FOlll' to.i lIlonlhs' pXPOSlIl'P (1110\\'('(1 SOltW decay, which 
in a fl'\\' ('asl'~ HllIolln!pd 10,10(0100 ppl'l'pn! of til(' lllllnb(ll' or samplesj 
a ft(11' T lo!-i Illollth:-;, ollly donhl(l-gt.\,pn~lh sodium pl'l1la('hIOl'Oph(lnatl~, 
Ihp hi~II(,I' :-t 1'(,1l~(h:; of tdpll'x ll1ixtllJ'(\g of sodiul1\ pPlllnchlol'Ophc
nat(', ('tltyl !J}(>l'('III'k pllOsphnf.p, and bol'llx, alld [hl' highpl' strengths 

http:Wtll'l'lI.nt
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of mixtures Ot sodium pentnchlorophenate !ll1d borax gave good decay 
conh·ol. The special effect of borax additions in preventing decay 
IlppellJ:ed in connection with this treatment. 

The above-described tests do not take into nccount one impOl-tant fac
tor. At fhe end of 2 to :3 months hl close piles, the wood is stil1 wet 
enongh to staill and decay. Any illtC'ctions present would have addi-
Uonnl time to deyelop during subsequent ail' sensoning. In three of 
the pine tests, samples were withdl.'awn nner variOllS pedods of close 
piling and plnced in open seasoning p.iles. TIl(' sensOIling pilrs were 
partially enclosecl wHh hoards to reduce drying rate in an attempt to 
Itpproxill1nte that of ful1-sizr. Jllmbrr tmdt'l' (,011'1lnercial ('omlitlons, 
Thcl'esults of these three tests are given in table 17, 

TABLE 17,-Slaill dCI'elopillg in r[o,qr-piled 1> ill I! sa]1ll'oor7 and dllring Sllbscqlll'1I1 air 
seasollil1g 

,\ Y('rnR~ nrrn stni11('tl nflrr clOSt, A\'rrn~r nrrn stuhwd oUrr sr:l· 
pilillg for- ' sO!lillg 511h5Nllll'ul, tn closr 

pililll(fol'~ 
::(·:l~JJl.l h'st XO.,AU(\ trratlllr11t 1 .__ ~___ ._ .~.._.l__..._.~... _.._ ..•.. ,_ 

~ .j Gto 7 11 2.·1 0 to 7: 11 
. \\'('~ks w!'I'k, \I r<'ks \I (·(·ks w~~ks' w~~ks ,wr~ks w~ekR 

~, "-'~ " -~ "'.-.,... .. .'" •
ParmI Parwl l'arell(: Parmi i Parelll :Percent: Percelll ~ l'<TulIl 

:;ullllUl'r. S u. 10: 
F.th~·l 1lI('rcllric 11hosJlhalC I,U 
S()d{U11l11Nltuehloroph~tl:It!, 1.0 I 

glhyl lm'rruric' phosph(ll!' !, . 
plus boro,,"~. ...... 

:;mliulll [JI'I1t:l!'hlortlpilCIlUII' 't 
plus b()rnxr.~ ., ....... ...o. 

J'utn'nlctl, rlos''-[lilt'.l.. ... .." 
1'l1lft'ntl'd, IIIlI. ('lose-pill'lll _.' 

Will!!'r "0. 11 ;
~~tllyJ ll1~rruri(' phosphute l.ll 
SodiulII Mntnchlorophrnall' 1.0 
J~thYl lIwrcuri,' phosphate' " 

Illus hornx ·h. _. . .. . ....• 

U. J 
.J 

t;j 

lOa 

n.R 
.4 

.!I 

3 7 ' ,2 

II 
.1 

II 

11.1 
. U 

(i,; 

0"., 
,Ii 

.2 

,2 ; 
Ii!, 
1'/ 

6.0 .. ~ ~. + 

4.3 ...... ~ 
2.7 1 

R3 
r,~ 

{I. Ii 
!i. 7 : 

.2 

I., 
HI 

1.2 
:;olliurn Jl~lltnchlorol.hrnn((' 1, 

plus horox IS... ... . ...... 
l"lltrontrd ..... "............ __ . 

l\'ln(t'r, 1'0.13: 
gthyllllt'rrurl(' ph~spllUh' 1.0 
Sodium p~ntnchl(Jwph~l1a\f' 1.0 

u 
II 

.1 
II 

:I 
!ill 

11 
I. 

/.11 
!lfi 

,I 
~ ;~ 

L'
.. 3 

2,11 
Il:! 

14 
21 

••..j 
tli.1 

l~thyl jl1('rClln~ phosl'hal~ Ij 
plus borax ~k.. _.. _.,. -..... _ 

SodlulJl flculnrhloroph~tllltt' h 
plus bornx~& ................... 

{'nlrCl\ted, clOS('-I)II~d.... •... 
\·lItr~t1tcd. not clost··plied ~. _. 

II 

II 
12 

.a 
IIXI 

.. 

.~ 
01, 

. ~i 

.:1 i 
';U 
:m 

.1 

uu· a , 
32 

.n 

.;
ua 

I Slllllrnrr l~sls hot! tlwir rnidpoillt.lll tb(' JlI'rlod ;\Iny to OclollCr; winlr'r trsfs, In the period '\1l\'l'llIber 
to ,\ prll. 

t <'Ol\cl'UWnlous rXIlWisNllls frnt'titllS of fUn strrllgths,llS 1I.trtll1l tllhl(' t. 
$'I'nlrr, 

t 'Vrrsh greCn 5ltjlword rul nt tht' end of Ih(' rlos(··nilrd prrlod. 


At the end 0-£ 2 anc1 ·1 weeks of close piling, the w(loll contained 
(>~:;(>ntiaIJy the same amount. of moisture ns at the beginning of the test, 
judging by general appearance, and in test. No. 13, by aetual weights, 
At the enel 'of longer close-piling periods, there 11a(\ be(,ll notieeable 
lllois!ul'e loss but not enough to slow fun~us ndivity (79 pel'(~ent mo~s
t.ure lJl test No. 13). III tests Nos, 10 anC! 13, the test samples were a11'
dry (20 percent 01' lpss moisture) after 2 to ·1, weeks in the seasoning 
pile. Even with this rapid seasoning the, amOllnt of stain in('l'ensed 
apPl'eci:;tbly cltll'ing seasoning. Test No, 11 <1i[el·('(l :from the other 
t'i,,"0 tests iil that the board ends were gin'l1 a moistureproof conting 
afte)' nH~ fungicidal treatment to l'edu('p the dl'~dllg rat·e. The amount 

• 


• 


• 



CHEl\II('AL C'QXTRQL OF Fr~Gl IN (lREEN LUMBEH 

oi ~tain showt'd n 1IHtl'kcdin('l'(':tSt' <1ndn~ tht' :->eHsoning pcL'iod, This 
tcst probably itH1ietlt(':,; whllt might 1)(' ('x]lc('tcd dut'lng ('ommcl'cinl 
nit· sl'nsoning ulltlel' ('olHlitions mort' FCYt'l'C (han an'l'ag(',

• .\Itl!ough t!tt> (lata al'(' not ('ol1C'iu::.:iw, tIll',\' ::;uggl'st Ihnt i'ungichll's 
at thl' sttt'Jlgth;.; ordinarily IIsNl Oil !IIIIIIlPl' will gi\'(' good fnnO't1S 
('ontl'ol dlll'ing ~ WPl'!;:S or (']OSl' piling followt'(l by ait' sl'tlsoning, bnt, 
that ill IIIP South ilt(· fUll!,deidt':- ('allllot ill' ('()ulltl'd on fOJ' long('l' 
Pl'L'iotis, EnJl llndpl' \l"il1l('1' ('oIHlitioll:- lOJlgl'\' Iwl'iods of C'los(' pilIng 
mllY l('a<1 to ('Xl'l,:-:-i\'(, slnin dllring :;(,l1sollillg, LUII1\)('t' (0 Ill' ki111
(li'i(l<i. dil,(,(,th' aftl'l' ('lost' ]Jilin!.!.' }ll'obahlr ('nn :-afl'I\' lx' ('losl'-pill'd 
I'OJ' 11ll0ilth iluring tllc' ",Iulllllt'l"and ~ llloli!!ls dlll'ing'Jl(lI'llHtI winters, 
I r Illlllhl'l' b 10 lll' ~'I():-t'.pjh>d 1'01' 1l1Ol'(, thnn tI fp\\' dn}'~, t IH' :;tlfest pl'O
('(,tJlIl'l' would hl' to trl'n.t it \\'ith ('OlH'('lltmtioJls 1.;; to ~ till)(,~ Ihose 
Ol'(lillurily u:-l'd 01\ Illlllhl'\.' to lIl' illlllJ('(liatl'ly S(,HS(II1(1(l. 

11\ Olw'pillP tl':-\ ;..tal'l['d 011 Sl'Jlil'JllII('I' 1. in;l\('h('cl:-alllph's \\'('.1'(> 1'(>

IIIm'(>(l frolll ('lo!"(' piling nfll'I' 1. :!,l. 71!!, 11. Hnd. 1-1: l1lonlh~) and 
(lllickly HiI'·dl·it·(1.TIJl'~(' :,nlll]lll'", \\'PI'l' (('",\('d fOl' t()li~lllH':;S:' The 
)'plnliw (ou!!llJ1l'!-s "HllIl'::- of (\tp lJ'palpd :lI11lllll(I'pall'<! JIlntl'I'jn\ Hf('r 
\'i\l'jolls [lPI'lods of I'loH' piling ill'l' :-howl1 ill fi!!lIl'p (i. Till' 111I11'l'al('d 
woml sl1o\\'(>(1 loss in Sll'l'll!!th with 1. I1lo11th'; stOI'Ugl', \\'hill' ill the 
[J'(,;t[pd mall·\.,inl OJll\' (llll" IJ'('nllll('llt :-]\()\\'l'<1 a :;Iiidlt loss al'tN' 4 
mOllths, All "aJll(lh'~ showl'<i H]l]lI'('('iaIJIl' lo:;s a rtPI: 71~ 1l101lths' ('X

POSIIl'P, The stl'Pllglh )OS:-l'S ami \']sun1 dp('ay I'Htillgs 1'01' tIll' ,I to l"b 
IlHJl1tlJ,,' ]It'l'iods W('I'l' pood." ('!H'l'plaINt This WH;'; lal'g(·ly {'all:iNl 
11\' t1l(> Ylll'intloll::; ill l(lllglllH';":- llll'n::-lIl'PIlH'lIt:, ill (,!lfh'ply sOllnd wood, 
b;lt nl::;o imlil':llpd thp (liflie'tllty of Yis\1alI~' (ll'tl'l'lllining flIP iU1l01tllt 

of (ll'eftY from ::'lId:u'(' 11 III lIifp:,tat iOllS, 

• A fui'thl'l' pl'l'I'H lit ion j" lIl'I'p:-!"al'Y ill illt (,I'pJ'l'l ill,!! Ill(' lla ta of theRe 
~'loii(,'pil('ll tl'st:;, .\11 tIll' 1111ll1'Pl' \1:,(>(1 was fl'om 1'1'(I;.;h logs >1')'('(' 0:1' 
illl'l,(,tiolls flint would p",('n[H' kiIlill!!' by J'ungil'i!l:t1 il'l'ntnH'l1t, This 
is not always tl'IIt' ill ('OIlIIlJ(·ITi.ll opl'.l'aliolls, pal'th'ulal'ly with hurd· 
\\omb that' \\'l'l'{, 1110-;( l'1I!"ily 11l'(;II.·('[Nl ill tIll' \'(':;1:-. ~[jn()l' illl't>diom; 
]ll'.iol' to e11Plllil'ul ll'('(ltllll'llt JllHY Hot <1p~·t'I()I! to sPl'intls proportiolls 
!lllrillg 1l(ll'lIJa.l,~(lIlHJllLllg. hilt If H':lSlllllll,!!' ):' IIl.laYSI! by ,nny pl'O
tL'a('I('d ('\o:,p pilIng, S(l'lOllS (h·wloJ>lllPllt IIIH\' l'l'slIlt. I hPl'P!:O),(" (,,'CII 

though tilt' dnta illdit-a\l' thnl fit Il!!kidal tl'('atllll'llt Illay jl(ll'JIIit (111):;(, 
pililln' :rol.' apPI'l'eiahh' ]lPl'io(ls. till' :;nft'"'t Pl'O{'('lllll'P woultl be!o s(>n~oll 
IItJIII{l:l' as soon n:-; }ll'lI!'(i(':IlJh' al'tl'I' In'atnH'lIt, and \\"1H'1I ('lost' piling 
1'01' n]l(ll'('l'inhlp ]lPriod:- :s Jllln\,oidilbh· Iwltl'I'-tlwIHI\'PI'agp (!Joying 
l'OIHliti{)Il:; ~h()llhl hl' pi ()\'jdl'd fOl' ;:-.ul N'q II l' II I :til' st'lI:-OJling, 

:\101.)) COA'I'HOI. 

• 

Pl'l'yiou... \\OJk \;J lind tlH' {'\lI'I'('llt It'st:; han' :>llO"'11 thnt file iJ11
pm'wnl mo1d:- Oil :-l''';:-'Ol1illg IJllllbl'l' III tIl(> :-;ollth :Il'\,; (1) Ilc lIicllliwn 
Oil lllPl't'l1l'ial·tl'patl'd. pilH', t~) .lltcl'lInrir( on IH))'iI~-tJ'('nt('(t pinc, and 
(:}) l'1'i('JlOdc 1'1I1ft 011 pitH' t/'l'nlpd with lIuol'hll's !llltl SOIllt' otlH'1' ('hl'mi~ 
e'lll~ Hud ubo OJllUI1l\)('I' ['Ill fl'OIl\ old log:., pnJ'iieulndy tbos\' stored .for 

• fl(·ln:I'1'~:H. 'J', ('. HIIIl J)IU)\\, .J. 'I', lUl'lIl1xr,;l-i;; OF 'I'm:,,·! En .\:-;11 I'Yl'HI,:Nn:" 
;;nt"rllEIt:\' I'I:\,L ;;,\I'WOOP .\1'11':1:. lit l.K 1'11.[:-;" lilU'.I.. :-; 1'1:0\[ Till'; S.\\\· 1'011 1 '1'0 1-1 
~IOYrIlR AT R,\\ (lFI!, 'I/hh, I1mn IlIm:- RI'I'.n,\L 'I\-:;;,\, 'ill. :\1.1 \.',~, lin1', Plant 
JIHI\I~.. ~oiJ". alii I .\Ul', EII!!in.• 111111 t', ~, I"tll't'~t )'1'011. Lall. !l Ill)" iIllI::;, HH7, 
I l'u[llliJll;;IIl'{1 ['('plll'l I 
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long periods in ponds, As was pointed out in a Sepllritte report (19) 1 

these molds are actually favored by some chemical treatments, In 
commerchtl air seasoning in the SO\lth, ItloIds nre seldom bothol'some 
on treated WQod except durinO' ndyerso dryinO' w('athel', 

Tl'he average totnl mold tntings j!or pine hl open~piled smnll~scale 
tests nre listecl in bIble 1S. ,Also liste(l a1'(' the highest totnl rating' nS~ 
signed oach treatment in n11 individual test. 
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LENGTH OF TIME IN TEST (MONTHS) 

FIGt1!U;; G.-I.o$s in toughness o( p!t\(! Sll\l\\'oml trNtlc(l wllhfllll-stl'('ng(1t t'\hyl 
mcrclll'lc 11hos[Jhatl~ (.1). JlIllf-st.rC'uglh SO(iIIl.lIl pC'nlac:hIOto(Jhcnu tc plus
%o-strcngtil l)()I'llx (1J), (nIl-st.rcngth sodiullI vrmlllchlol'ophcnnie (0)' 01' UII
treated UJ); ('1(1S('pIlNi f.or YII1'lollS hmgths or tinH'. 'j~hl'$C IIrc COllll.J:lred to 
souud contl'oilS (X) IJot ('xposed to lnfectlon, :!'he t(>st WIlS SIIlI'tl'\1 (III 

St'l'(clllhcr l, 

The 11igh rtltings for mold1 when lumb!!!' was treated with ethyl 
mercuric phosphate, l'ellect the tol(,l'llllCe of Pr:nicilliwn for mel'ct1
l'iaIs. This toJ<.'rance of Penidlli'unt was shown also when ethyl 

., 

• 


.' 
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mercuric phosphatc mixtures were lIscd as control treatments. How
ever, when the mixtures were used, the molds that de'"elopec1 were 
molds other than Penicillium, .whcreas Penioillium, molds sllOwec1 the 
highestl'ating of jl1('idence where mcrClldnJs alone Were used. 

'rARLE IS,-Comparative rjJeclit'(,lIcss 0/ dijJerent, ltenlmenis in ('olltrol/illY /IIold on 
lJl:ne snpwood in 01)cn-pUccl smnll-srnle tesis 

Constltuents t lind solution composition 	 )Jold rntln~ I 

--	 I Sodlulll T AdJu\'tluts I AI'crngc 3I IJ<:thylll1errurlc .PhOSPhate 	 I' pcntnchlo.; . I' ,\JUXirIlUlll
I rophunnt!l t Born>: ! 1lodu SUUllller I Wiuter I ________ . 1_, __,:_--- ____-. 

I • 	 II 
Strenvth 1 L:'!~~~~~~.l~:~~~~~~....~!~~~~~~..! 2.,1 ! 4.22.9 

....................... ··-;rl ........ ~... ····Gi(jii~·: ., .........: .)'3 1' I:~ U 
I~ ' .. _._. •••• au to 4~ 2." i1 3.1 I :1.3 

....... ,_, . 11 I 11 10.1. .0 , .9 1. 9 
_\ !~' aloto"k 51 '.~I 1.2:51.•.•• II h: 	 0 1.0 

ti \ t~ ;::.~~~~~~~~~,~~~~~~~~~j J! j !j
1i; \ 1~ i ~ii :............i • 7) .5 ~_ 3 

'ha: ~'G . :jIG ' ............ , .4 .5 1.0 

l~ , 1\ ~,. ! ............ ' .:1 .:1 .8 


~~~.(·~~~~::..:.=:t::·~.~=~ ::::.:.~::.:.:,~~::....::J__... l.21 ,_2_.1....!...__~4_.5 
I ('oncrntrntillils ~xprl'ss('d liS (m~tlons of full strrn~1 hs. liS li~ll'd in tubll' 1. 

t ~Iold rutings on llllllrbitntry S(1111' o( 0 (noll!') 105 (wry henn·). 

lllllSNl on 21 SlIlOmrr I('SIS lind HI Wlnll'r 1(·Sls. All Irl'ntlll~l1ls wen' nOI In('lulled 1111111 lesls. )lost 


1I\'N'tlgl'S bnsed on 5 or 1Il0rl' IrslS, 
t f:lllIlInrr t('Sls h,l(I !Iwlr midpoint in til(> Iwlod i\lny 10 OI'lob!'r: wlnll'r II·S!~. in th~ IJerJod Xo\'umhcr 

• 
to Aprll • 

'With the ('xeevtiOlI of ('thyl I\lPI'('uI'i(' phoRphnl(' alone 01' with borflx, 
the ]lI'opl'ipt:u'Y (']wnJieH Is ancl ('xppri nl('n( al III ixttll'pS nffordC'<1 nde· 
quntc mold (,011(1'01, ilYC'I'aging a (I'nve (0 \,('I'Y lightinf(,ction. The 
highp"t mold ratings :for tl'Ptttl1lPIli:;; ('ontaining sodium p('ntachlol'o, 
plll'l1nt(' ,,"Pl'(> for Ol'Hllge .mold. This mold Wa;; fotlnd In l'gcly on 
]lheno]atp·fl·('atp<l wood. Only tl'n('('~ of (J\'a11~e l)IollL hn"(' 1>('('11 ob· 
~('ITl'(lin C'Olll 11 1('I,'l'ia I o]l('I·ati()lis. The datrthel'l' pI'el:3('ntetl, in ati<1ition 
to tlIn tin n PI'l"'iOUB I'l'POl't (1.3) ~ stlggest tlla t 1I1('I'(>a5(><1 ('onceni:rfltions 
()l~ 1l1Pl'('n1'inls in(,l'l'ns(' mollling. 111('1'('11::;('<1 C'(}JH.'('nll'aliollS of !'iodium 
)J(,lItaehlol'oplll'IlHtp l'p(11IC(, l1lohling. and that bOl'ax hnsl(>::;s adjUYllllt 
val liP agaillst molds than again::;t ~taill, and N;[ll'('ially d('('n,v fungi. 

In g('l1('I'a], mold::; !i('em of Ipss il1lpol'(;Ul('(' 011 hard \roods fhnll on pine 
in mo::;t (,Olll111 ('1'(' ia I op(,l·atiolls. Th is Ob:':Pl"'a tion was ::;nhfitantiatC'd 
b~' the lI11ifol'llIl~' low,molclmtillgl:3 Oil hnl'~l\\'(~ods ill th(· <:"\Tpnt te~ts. 
]! 01.' treatpd wood, l'Htl11gS !tY('l'age(} () to 0.1/, WIth lhe maXlnllllll ratmg 
of 1.0 in nil)' in<1i"ldua 1 {p::;t. UntJ'C'atl'l1 hit l·tlwOO<!fi II Vl'l'tlgpd 1.0, 
wHh f1, maximum of 2.0, 

• 
Molding' of treated c1o::;(>-piIl'd ,,"ooel ",n;; somewhat II'::;s than OIl 

the open-pilNI, with th(> exception of that tn'a\('<l with ('thyl1l1C'1'('ul'ie 
phosphate. ThiR elwmical permittNl sOlllPwlwt 11101'(' molding 011 

(;]ose·piled pille and hardwood. 

TilE EPF1,Cl' OF SEASON ON CONTHOL 

Commercial exper.iC'nce hns shown thaI', in ~pnpl'al, stain develop
ment js gr(,llter duting the WILl'ml'1' months. Extensive observations 
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in both cotnillcrcial seasonillg ytll'ds Ilnd ill tests clearly 1H'ove, how
eyer, that in the Gulf States cOIitrol nwaSUl'es cannot be relaxed during 
tll';} wil~ter if dcgl'ade by stain is to be p)'c\'elltec1, Some opcrato1's do 
not dip <luring the cooler months, pL'e:i'el'ri.llg to sa,\'c the expensc of 
dipping even thollgh this pel',jodically pl')'lI\itH appL'l'ci(~blc staining, 
By contt'ast, fit a llumber of millH l'C'/1:Ulnl'-HI')'l'lIgth soluhons nre used 
cliu'ing th(> \"infer and 1.i5 to ~ tinll'H l'l'/1:ulal' Hi:l'Pllgi'hs IIrc used <lll1'ing
the SllnllJlel', 

The l'elatin' efrl'C'tin'neHs of diffl'l'ellt' ('helllicnl Holutiolls agaillst 
moM dUL'ilJ/1: the Stl111111(>l' and "'inIN' lInH Iloi' been 1'epol'ted ]lI'('viouHly. 
Thel'efol'C'. thl' I('st: dahL W('l'P annlyzNl to ll('tel.'llline wllPt'h('I' impor
tant s('aSOJ1H1 difl'Pl'Plll'PS 'in pf\'p('(i\'pn(>ss <10 (,XiHI'. ~\ ]>I'l'lilllilllU'y 
unalysis hl)(1 ShOWll that ('thyl lll(>l'(,lll'j(' pltosphnll' was 1l'HS rffp('!1n' 
du1'ing Ihe period MflY to Ol'tob('l', alllI nlOJ'e effl'dive clueing the 
JH')'iod XO\'t'IIl1i(>I' to ~\pl'il. ill('luHin', thall \l'as Hodilllll Iwntaehlol'o
phenat(', Consr.qut'lltly, all th(~ t(lsts whose midpoint OeeUl'l'('(l dU!'in/1: 
nIl' ]JPl'io(] ';Uay to Ol'tohpl' \\'(>I.'e Ill'bit'l'111'ily l'll1ssP(] as Hllllll1lPI' tl'f;ts I1J1(I 
all those with It midpoint SO\'l'mllt,!, to .\]>l'il ,"'('I'P ('lnssNl as wintCl.' 
tPHts, TIll' !lala fo!' 1~ tl'l'atllll'Ilt:H ill smull-Hl'Hle opPll-piled pilH' tC'HtS 
a I'll gi\'(>11 ill table ID, 

F()I.' all tJ'l'a tnwnts l'Xl'l'pt borax. sla iII 1111(1 (1('('a." \I'(,I'P a PPl'('('ia bl,r 
less ill wintel' tpsls. ~\lJl()llg tht' 1110l<1s. _lltf'l'I/(il'ia was diHtinctly 
mol'P pl.'('\'alpnt dnl'in'" th(,' ",illtl'l' Oil bOI'ux-II'('ilIN1 wood and pfni
dllhllJl. was sonlpwhatnlOl'(I pl'l'\'all'lIt in wint'pL' t('sts. !i'm' the OtlWl' 
molds, the I'ntillgs wel'p gplIeL'n.lly sli/1:htly highet' <IIll'ing the SUl11nll'I', 
but the mt illgH as r~ whole '\'(11'(;' so low alIl1 ihe dill'(\I'Pl1('es gt'nel.'nlly 
'10 small that 1'11(',\' probably lite of no signiJi.('all(,p, The signifi.enntly 
10w('1' !l\'(lI'a/1:(\ stain ratings -fol' wini:Pl' {Nl!:f; H!:r'Oll/1:ly snggest that ill 
Il\'el'llging stain data :ftoom dill't'I.'l'llt tpsts, SPHSOH l1lust be C'OIlHi(It'I'P<1. 

Th(' (latn in tablt, In Hhow th(' I'elntin' (lP\,plO])lll('lIt o:f stain, mold, 
and d('('ay i II wi 111(>1' a lid S11111lJl('I' but do Ilot: Hho\\'I'pl i n hly the ('0111
pnratiyc (>fr('ctinIlPl"s oJ c1ifl'el'ellt t)'PutlllC'l1ts .in (lilJ'en'n(". s(>aSOlls. aH 
tlle figUl'PH al'(l not alwn)'s based. OJl Ihe :iallll' t('StH, OtlJ('l' nnal,\'Hl's 
show('d Ihat- ",hPll ('olllp!u'p(l with full-HtTength Hoc1illl1l I.Jl'Ilt:aehlm'o
plll'l1l1te ill the SalllC' tpsls, the only h'('atllIPl1t- thnt showt'd a l'll'al' 
difI'PI'C'I1C'(' ill I'platin' efl'l'etin1ll('sH wit'll S('a:iOll was ('thyl 1l1(>I'('1I1'i(' 
phoHphn {p, HO\\'evel" WhPll (ltl iylllH'I'C'1l1'il' pllOsphn h,' a nd I h<, ~o<li 1I111 
p('ntnehlOI'oph(>nn t,(> \\'(,l'e used togpUlP1' in 111 iXl'tll'P:i of llnrqllH1 ])1'0
(Jc)J'tions (ai; lllPI'('UI'in 1 ~11 n!leI phpllola((l 7;{' 01' 11ll'I'C'Ul'iH I 7:1 and plll'
lIo1ate l ;d, thl'I'C' waH !In indication (tabll' 0) that' thos~ with n hight'l' 
j)I'OpOl.'tioll of eth,rl Illl'l'(,lll'i(' plIOR1)llHh'\Yl'1'(' 1l101'P· pffl'(,tiYl' ill Willle'I' 
t(,Rts alldlt'ss ('fl't' ('{inin SllllHll(>J.' tei;tH thall WPl'P t'llOHl' with a highpl' 
socli llm ]lentn.('h 10l'ophella {'p ('on tPIlt. Til is wns nIso b'lle when bell'ax 
was added HH a. thinl ('ollll)(lIll'IlL T]H'n~ WaH also nil inclicat'inll of tIll' 
same dill'l')'(>Jl('l' .in l'plflt'iy(' l,JI'('e{i\'('Ill'SS ",it-ll !,;('H:iOll ",11(>11 nH'I'cllrial
bOl'ax lind phl'llo1ate-bol'lIx lIlixhll'es \\'l'l'(' (,()lllp!u'p(l, 

III Ol'ell'l' to i)J'ing Ollt' 11 101 'e. fully tlll' Hl'aSOllal dill'('I'Pllcesfc)l' ('t1lYl 
)11(>-I'C'lll'ie phosphnt'('. rllll1 Ho<liutn l>l'ntaehlol'Oph('IHtt'e, the data wci.'c 
HIU\]YZNl fI'OIlI·H) small-sC'ale' tln<1lal'gC'-scal(> op(>n-pil(~cl find elose-pi1(>d 
tests in whie'h both eh(llllieals WPI'P jnclllc1('(10 If.iglll'C 7' shows that 
i11 the majol'i I y oJ (cst:; on pi lie, el'hylnwl'('u t'ie phoRpha{(> gave better 
stain control. than sodium penta('hlOl'Opht'lla!:e dUJ'ing the winter, aud 
the l'CV(>l'se was tl'lIC during I-lIp Sllml11i;'1" Thc type of tpst did not 
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TABLE 19.-Slain, mold, and decay on treateel and 1mtreated open-piled p£ne in 'Winter (lV) 1 alid sum Iller (8) 1 small-scale tests 2 

Constiturnts 3 3nd solntion composition Tests Ayerage ,lrcn with- "\Ycragl' 1IIoid rating I 

I , •. 1 ' I Pt.lIicil• I IAdjuvants I IDhw stain 3\ Purple 1 DeC:l)' '. Altemariu! Oran!(c Tricha- ~Tisccllane- ~ Ethvl mercuric, Sodium ., ' • i I SlulIl 1 i j. mold . tlU1II . derma ous 1IIoids 
~ 

PilOsphate I JlI'llll1ehlo' ,-----,-----. "j \\ I . '--1--1 ' ; I '. ' )--.-:--1- I . I-t
I rophellah' ," I I -. I' t I I. If, a 

t"' _____1 1 Sod" ;--L~~li~lli~I~I~l~l~!~!~!II~II~I~l~II~'~ 
n 

> 
llornx_.l , 

I i I P\""UlIl-!l\'""U111-.; Per-ll~er- Per- Per- i per-l Per- r l ' ; t 
Strength I Strellgth ) Strength Strt1lgth i /Ier ! brr ; efllt . cellt Icellt Ctl/t, Ictllt ernt i I, 

.-- ••. : ..... j............. , 61 ............... r. 6' 4 I !1.!1123.9 3A 0.1 ('), tl ; 0.9 2.3 0.51 (ry 0.4 ' 1.1 0 0.:1 1.0 I.G ~ 


1 · .............1........ -.....1............. ! 24 15, 7.7 1.5 .2 0 I 0.2 t (') j .2 (ry .2 0 2.1 2.6 .1 .2 .2 .1 .:::l 

. -..... '. 1 . i•••••• - ...... ,............. 1. 23 15 4.:1 2.0 I .3 I (ry (1) j' I) I (') 0 (ry (') (ry .1 .1 .1 .1 .1 g
~ ... : Ii I l7 ! ~"or [) G 0.2 4.0 I .Ii 1 () (') 0 i (1) 0 .1 I 0 1.1.1.1.2 .1 

......... l!j '.Iio,............. ~' 12 :; 4.5 1.5 .:iJ 0 10 IJ F) 0 .1 1 .1 (1) 1 .1 .1 0 .4 .2 

~4 : H '............... :.~ ••. ~ ........ l. 8 5 S.R 4.·j .31 (7) : (1) 0 0 I (] I' .1 (1) (7) (1) (1) 0 .3 (1) 

a.s , ...........+.............r " 2 Ii. 1 (l) 0 ~l U 0 0 (') I .31' (') 0 .2 .1 ~ 
~s L 1.1 I 0 0 .1 
h I \,; ,............j............-' 7 ij 3.3 1.0 .2 0 ,0 0 0 0 (') .1 (') .1 (7) (i) .2 .1 

I:;l;5. 1. ~*. : :t~ ......~.......: 12 12 ii.·\ 2.3 .5 n I 0 0 Cry I(ll .2 (') 1.2 .3 (1) (1) .3 .1 
:tio' :'io. '1inl......•••..···l 51 2 4.41 2.4 .2 0 I 0 0 0 0 I(ry .2 .1 0 ('J 0 .5 .3 
}4 ' ~l J ~i')l..............I' 5 2 3.4 ].8 .2 0 .3 0 0 0 (I) (') (7) 0 0 ~ 0 .3 .2 
 ~ 

Cntreated c(>n· j I ,'" I-t
trOIs·.··_·····T····....•· ••·!····..·..··..T .. ··· ..·.--_· 205 23 45.9 51.G 1.0 (1) fi.9 0.41 .1 1.1 .3 (1) 1.2 .2 ';;, .9j.8 .S z 

t Snmmer tests had Owir midpoint in the pcriod ~r3Y to Octoher: winter tests, in tbe period Xo\'ember to April. c::l• ~Iolds W('re not separated out b)' ~pecies in the lOt9 test.~. Therefore, thesa tests are excluded from the table. ::tIl f'ot1(1:'ntrations ('xpressed as fructions of lull strengths, as listed in table 1 t;;f• )Jo!t1 ratings: 0 (none) to;; (very hrll\')·). t!l'Average <-ompnted by convcrtin!( perccntage 01stain in each trst to the cqnh'alent angle and reconverting th~ mean ()f th~ an~les to a pereent.1gl'_ Z 
Altcmaria C3uSes a smoky mold, shallow staining. 

• In the C:lse o[ borax. there was some diUieulty in separating AltErnaria and blue stain. Therefore, the ratings for these two categories ure less posith-c than for other ratings. 

• Trace. 
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STAIN ON PENTA-TREATED WOOD (ARC SINE VPERCENTAGE) 

FIGURE 7,-The comparative effectiveness of full strengths of ethyl mercuric 
phosphate and sodium pentachlol'ophenate ill controlling stain on pine during 
the summer (May to October, inclusive) and willt(>l' (Noyember to April, in
clusive). Solid symbols show winter tests, open symbols summer tests. Circles 
indicate smull-scale strip-piled tests; squares, closed-l)iled tefJts; and triangles. 
large-scale tesl·s. (Pcntll=sodimn pelltachlorophcnate; E?IP=ethyl mercuric 
phosphate, ) 

seem to influence the relationships. The superiority of sodium penta
chlorophenllte in the summer tests was significant at the 2-percent 
probability level; the superiority of the mercurial in the winter tests 
was almost significant at the 5-percent level (t=2.095, t.05 =2.131). 
The difference for the winter tests probably would ht"ve been more 
significant had more tests been involved, beca.use a. larger proportion 
of the winter tests followed the trend HUUl did the summer tests. The 
seasonal relationship in effectiveness of the mercurial a.nd phenolate 
also held for hardwoods. 

Of the 23 tests on pine :fO)' whkh temperature records were obtained, 
5 summer tests did not cOl'l'espond to the stain-season relationship 
when separation of season was on a cltlendar basis. When the sep&.
ration was made on the basis of temperature during the test period 
(average daUy temperature of more than 70° F. considered summer, 

.f. 


• 
.. 



~-"::1'"f"~'1V"~"'~"'---"':'''~''''''''''':''''~'Y,''''- ~'",,'~ .,.'~--,.~ ''''':1''''_''''=:'~~' 

'! 
CHEMICAL CONTROL OF FUNGI IN GREEN LUMBER 43 .~ 

and less than 70°, winter), three of the reversals were corrected but two 
new ones appeared. Most of the irregulllrities came with tests whose 
midpoints occurred neal' the beginning or end of the arbitrarily set 

• 


• 

• 

summer season. Variations in the amount of shading of test piles 
and in the methods of covering (whether 'with 1'011 roofing or boards) 
would influence temperatures inside test piles. Had temperatures been 
recorded inside piles rather than for outside ail', a closer correlation of 
amount of stain and temperatme probably would hllYe been obtained. 

The testing methods did not result in appreciablE' reductions in 
solution volumes and the resultant graclualredllction in strength (1;") 
as occurs in commercial lIse. The lowering of the concentration of 
ethyl mercuric phosphate in a commercial dipping operation could 
easily counterbalance tl1e greater relative effectiyeness of the mercurial 
at full concentmtion during the winter. 

SPECIAL CONSIDERATIONS 

THE INFLUENCE OF DELAYED DIPPING 

The delay in dipping, i. e., the interva,l between sawing from the log 
alld chemical treatment, is an important factor in lumber stain con
trol. It is essential that the fungicide be applied before fungi have 
p(\netrated the 'wood slitliciently to avoid being reached and 
killed by the fungicide. Preyions laboratory (5) and field (7) stuclies 
have indicated that with a 24-holll' deby, stain fnngi will rarely pene
Imte cleep enough to escape killing by fungicidal dips. These studies 
Jed to the genera1 recol11l1wIl(lation that the maximum delay per
missible is 2{ hoUl's, uut it is recognized that under some winter COll
ditions longer delays might still permit adequate contl'ol. 

"With the trend in the };outh toward the small mill whose output is 
trucked to concentmtioll yards for treatment and seasoning, the prob
lem or delaYl'<1 dipping has become increasing'l}' important. Some 
fUI'ther test data, particularly in relation to season, seemed rlesil'llble. 
~\. sepamtion of SE'11S0n is important, not only because temperatures 
vllry hut also hecause of the seasonal difl'erE'nces in fungus floras. Iso
lations ha:ve ShOWI1 (10) that Rome of the fastest growingstain fungi, 
notably Diplodia. l/(d{(1(,JlRi8 P. EYans and Ce1'Cttost01netlct ips Rum
bold, arc mOI'(1 pl'eva.lent during the summel.' months. 

lIIE'l'JIODS 

~"ll tpsts w(>re small-seale tesf's with pine. These Yarie(] fronl. the 
regulnr small-scale tests as £ollo",'s: 

1. Each lJOanl fUl'llished one test piece for each treatment to elimi
nate val'ia tiOll dne to d1ll'el'ellCeS in susceptibility of eli ffel'el1t boards. 

2. The pieces were close-pil(>(] :fol' yal'ying lengths of time before 
treatment. 

:3. After treat'mont the samples wel'e again close-piled until all trellt
ing was completed, then open-piled as jn n, regular test. 

4. Stain readings were taken, aHer 4 to 5 weeks, on the exterior sur
faces. Then the test pieces were cut lengthwise, and the amount of 
internal stllin read on the 1- by 14-hlCh internal surface exposed. 

,: 
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RESOT,TS 

The results of the foul' tests, all at Saucier: :Miss., nre given in 

table 20. Surface stain control was [l.c1equate in all tests, regardless 

of deJay in treatment-. 'YHh the Slllilrnel.· tests, objectionable interiOL' • 

stain resulted during Il 2-1-hotl1' tlelny, but not in a 12-110111' delay in 

one test hl w11i('h this intprval was inC'lnded. 


TABJ,l;; 20.-Slain cievelolJing in green lJine sa1)Wooci dipped al various intervals a/leI' 

being sawed/l'om lite log


"·-1-- ----.--- 
--.--.-------:-----~---

I WInter [('sls 
.-...-.-------..-- 1'------,---- 

Tr~ullll~l1t I nllll d('''I~'11I hours I ' Augus[ J9.1G : Augusl104i ; XO\'('m!Jl'r 19.10 Februnr~'I\Hi 

I--I~:--:-~:- ;'-I~X- In-!- gx- ! In- BX-! Jil·tprior :. h'I'lol' i ll'rior :. tl'rior ! (('rior : It'rior [erlor. Il'rlorl stuin ! stnin 3 t stlliu i 5tnin ~ I stuin .1 sluln , stnin I sillin a 

Jo:[hyl mercuriC) phosphnte~, plus r-----l----I--'--I--I-- --)- 
sOlliulll pcntuc!Jloroph('notc 1': ! Perr011 

1 
Pacelli; Ptralll . PrrCetll! P~rc(lll, Percelll Percrlll: Ptr~fllt 


o hour--·--_____ •__ •___ •••••• ___ .i 2 I "1 ell ! (Il I (Il i I (') I 0 
12 hours______ •• ___ . ___ • __ ••. ____ .•.. ___ .'. ___ ... _: <'l : (ll ;o. • ____ f __ .. _. ___ ••• ___ .'__ •••__ _ 


?~hOll~s .. -- .. •.. ~~ ...... ~~· .... "'~"~.,·_·f ~; ~~i! J ~ 12 I' (~) I Ii, ('l i 0
3bhotlls__ ........ __ •• _._. __ .... _, to H.l ! ........... ____ ,__ ...._.:._ .._... _____..+ __ .___ _ 

48 hours________•__ ··._· __ ·_._·__ 1 7 !H I i 12 ; I I Ir. 0 I 0 


00 hours__ . ________ ·....----....1 ij I 2·1 --"'--- .--.-- •• '--.-- .. -' ••• ---.- ---.- •• -'-.- --" 

72 hours___•__ • ____• __._•••••___ •••. --.- --- ----I I • 9 , 3 " 8 " (I I (I)

Sodium pcntllchloroJ)h~n"h' t~ plus I 1, : 

bornx%: 'I •


48 hours____________..______ ••__ • (j. I() ' •• __ ._ _ ___ _. ," ______ •• 

SOdr~,~~~~~fn;;iiiiiroiiii;,.jin[~.q·,-i)iiis-l! .. ! 11 :-----. 

othyl mercuric phosphote l;" IIIu5 I 


bOi:l~~:;:rs.:::':: ::::: _::: ::::::::: ::: ___ '" . 
I 

(" , 


48 bourS._ •• ___ ._. _____ .. _••.•.. :___ . __ •• 
 •:1 !72 hours ___ ._ •. ____ ... . .••• _", :_ ....... 
 :Jentreutl'<1 controls_.... . .. _. ____ ., 40 flO
I 

I Couccutrntions l'.~Prl·ss('d us /r/It'l ions 0/ /u11 streugths. os liS[l'" in Inllle I. 

2 })elll~' refers to numlwr 0/ hours hetween sawing from Ow log Ilnd /un!(lcidnltn'ntllll'nl.

3 Interior slnin On n phllll' ('ut (hroullh the c,'ntcr exposing n 1- hy H-lrwh sur/ncc.
·1'rHCC. 

W]th the lil':ij- Iri l1/el' tN,t, objeetiolla blei ntel'.iol' stai n occlll'l'ell elm
jng 48 hours' dplny hilt not in 2-1- hom'!;; in j'he second winter test even 
:t 72-hoUl' delay did not permit appreciable stain. This difl'erence re
flects the variability ofwin/:('I' staining conditions in the South, DUl'
ing the first test the weather was warm, with maximum dn il,Y tCll1pera
t.urps of 70 0 F. recorded during much of the test period. In contmst, 
the other test coincided with n Gold spell with f1'epzing temperatures 
during many nights ancimaxillllll1l tCl1IJwl'atlll'eS spldom pxeeeding :,)0 0 , 

Swcptgum -was included in the February tpsr, but sinee only traees 
of stain occurred thC' data Ill'e not presented. In one laboratory test 
1- by 1- by 2-inC'h bloeks of fre1;h s.weetgull1 sa ])wood, surface sterilized 
in boiling water, wel'e inocl1lated (5 bloeks pl:'l' fungus) with spore 
sl1spensions of ('('l'(ifo8to])tella p7w'iamwlafa Hp(lgc., Gral}lduJn sp., • 
Vi7}lodia, ?la.talei1.~i8 P- Evans, Enr/o('olddiopilolYl l'h'e8('ell.~ Davi<1:-:;oll. 
E. 1nonilifol'1ni8 (Hedgc.) Da\'hlson. AltaI/aria sp_, and (Illl'1Jllh(1'ia 
geniculata ('1'1'11('Y & E:u']e) BOt'd_ 'l'wpnty-(:wo hours later the blocks 
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were dipped in It I-p(~)'('e\~t solution of It 50-50 mixture. of sodium 
tI'trachloroplwnate and Rodium 2-('hloro-o1'I'ho-phen.rlphenMe. and :in

,"-',--~ 
'~l 
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cubatecl in glass jUl'S 'f01' 'i clays, Th(l t('mp(,J'atul'C during both in
cubation p(,l'io<l:; was 1.;0° to Hii U F, At tlle end of the incubation the. 
intel'iot' of. pl'lleticrtlly en)'y blo('k wm; ('om pletely stained and the 
inoculat('d 1'IlllP'IlS l'Pi"olntNI. This 011(' ('PHt iH not C'ollC'lu;.;in', particu
larly b(,CfltlS(' of tile slllall blo('1\:" with It di"pl'O»ol'tionat(' llmount of 
('11<1 p-l'Hin that 1"PI'l' IIsP(l, HO\y(lYt'l', it slI!_tp-esb; that "wpctgum may 
l'P!let to d('lll,\'(I(l d i[lpi ng ill nw HHll)(' ma llllPI' us (lops pine, 

'l'he (I\'id(>ll(,(> 11(,I'P PI.'p,sl'lltl'd indkah's that fot' bps!, Htain cOlltrol 
lumber should 1)(' dippl'<l till' day it is HH.wl'd fl'o1l1 tll(> log 01.' with II 
maximum dplay of 1~ hour;;, It is Hot <l(';;imhlp to makc ;;epal'ate. 
l'C ('0JIl nH'll <1 atiOllS fot' SlIJl111lP)' and \\'111(P1' ('ond it iOIlHi It the ])pep 
South lWC'IlUSt' of til(' 1l1l('Pl'{aintv of winj'Pl' "'('atll('I', HO\\,('\'('I" ullclel' 
most ",illtpl' ('olHlitjoJls n (l('lay' 01' :M hOIlI.',s woul<l Ill' sarp, and when 
maximUlH daily tt'IIlIll')'ntUI'PH do Ilot pX('('l'd ;)0" F,: (lpla},s of ~bl-i to 72 
hotu's should b(' Hnfp, 
, :-;hol11<l ('on<litiolls 1lI'P('11l([l' <lipping 'wit hill H llOlll'S 01.' P\'(l11 2,l 

hOII)'s nftp)'llllllbpl'is ~a\\"P(1. dippillg ShOllld Htill hr b(,ll('rieial b('('al1se 
th(' SIOWl')' p-1'O\\'illp- <lPl'ny fUllp-i might Ill' killpd or greatly l'(ltlllCP(l. 
IYh(,1l th(' (l('lnyis lIlon' t'ha It :H hOlll's, SPltHlll i ng ]1l'i1eticPH flt \'oL'i ng 
11101'(1 I'llpid (l1'\'il1~ arp (le;;imbk 

In I\' r:oll('l'lI'il'ation-yal'll oppmtioll it ,muld Sl'P11l tlUl!: ('\'cl'y pfl'ol't 
Bholll<l be made to indll('p till' l)l'od.ul'illp- HH\\"lIlill to tn'at tl1(> lUJ11bpL' 
nt: tl1<' sHwlllil1l'nth(,I' thall aplay tl'patnll'llt IIntil till' Illlnbl')'is tmns
port('tl to th(' (,()]H'pntl'f1t lOn ~'fll:d, IYlwll tl'patlllPIl!: at: the ,mwmill is 
Ilot fpu;;ibIP, l'\'PI'Y ("I'Ol't sholll(l hp J1Hlde to iIlSUI'(1 prompt delin1l'Y 
of tlH' lllllJlll'I' aftp!.' S:t,"'jllg llll(ll)l'ompt ITl':t[IlI('llt aft(ll' it is d(>livel'pd 
to th(' yon1. 

Durin,!; tllP I\'H)' awl tIl<' jloshnll' Illlllb(,I'-shol'lag(' ppriotls, ap
}lI'('('ialJlp IlIllOllnLS of IlllllJWl' \\"('1'(' sllrfa('pcl. ;;IJipp('(l. and. IIH('<1 J)('fo)'(' 
sP[l:-;olling, rnd(l)' JIClI'mnl ('OlH1iliol1,s 11 ('(,I'hliu HIIIOIlIli' of IlIUIIl(')' is 
HO hnllll'll'<1, Ofl'hnn([. it :-'(,(,1111;#(1 logic'al i'o :JSHlII1lP that Hlll'l'n('('(l 
11l1ll!J(I]' I\'olllcl J'ptllin lpss [I'(Iuting solntioll ulld. ('()IlS(l(llll'lltly) IPHS 
(>fl'('eti \'P Htltin ('OlltTol might l'P;;lllt. 

I n a IH'plilllilUlI'Y laboi'HII\',), tpst, :l,) small. IlIHt<'lH'c! pil'('PH ('a('l1 of 
slll'fac('([ and of I'ough ]lim' diPIJ(I(l in It I'lIll-si'I'l'lIgl11 solutioll 1\"(1)'(' 

of Fodinnl]ll'J1tnr'hlol'ophenatl' 1'01' 10 Sl'('OIHls HIHL till' (,X('PSS soliltion 
allowed to (Il'ain IJ:l('k illto tl1l' ITt'a[ing nit. Till' I'oll~'h nnel. sudn('Nl 
pi('('(';; hall {ltp ;;HIlIP SIII'f11<'(' al'plI, TI{(I l'Olli!11 \\'ood. 1'(;1\\0\'(111 I,R t ill1cs 
as llH\('h solution n;; dic1 th(' sildacl'd wood, ' 

Tlll'('p slIla l1'SCttlp tps!s W('),'(' ('Hhl hlislwd Ii!' Sa lICil'I' to g(l( rlll'lltl'l' 
infoL'matiol\ OJ) []\(' PI'OLP('t ion of I'oll,gh and SIII'f:)('(,l1 pint>, Tht'se 
t(,Rb; 'Y('L'P made' ill ('onjllll('tioll with ill<' fOlll' (h'la,\'t'<l tl.ipping {l'Si'S, 
(tnd the pro('P<l I11'(1 YHl'il'd ollly in tll1lt 111(' "smooth" sHmplps w(')'e 
plall('d i'o a dppth or 7iil or an in('l!, TIl<' I'('sult" lin' ,gin'll in table 21. 

1'11(' (lata :-:how that sllloo[h lum!JP]' WHS 1110['(' (lifli(,lIl1' [0 lH'O(N't than 
was rOllgh 1uIl\b~'I" ('\'(')\ witll tllP h ill'hel'-t JHlI1-l\SlW 1 ('OIH'PI1(r:l !:ions 
l1SN1, Prpsllmalliv. [his \\'II=' 1Jl'('all:-1p of tIl(' I'ptl'ntioll of' }(>l'S l'iolntion 
hy (11(' :-:J))(loth 11l1;11lPl', ,Yhpll lllllllwri:-1 sud';H'p(l ,!;l'(,PI1, it is almost 
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TABLE 21.-Sta.in development in pine l7l1llbel' trcal~d rough nnellumber trea/c(Z aflcr 
sw1acing and eX7Josed in smat/-scale open-piled tests 

Constituents I nnc! soiu· 
tlon composition .\ \'rrngo nrl'lI stalncd 

Test -;;1)'1 1,sodiulU-I-- ::;",\,on' ! Extt'rior stuin 1 In(rrtol' stllin 
1l1er' pentll'! ":-~~--
cUrie [eI1l0ro'l Bornx : Iphos· I ' I h I""tIl" I :::ur·Jlhut~ Jl wnntl r HOll!, fnerd Rough fneNl 

I I I 

ISlrCl/ut/,I.<;trClIyth iSlrcnUt/':- -_.-._. -.--! prrcCIll 1prrcentll per::;i~
A...._•••••••••••••• .1 ~.i, ~i. __ ..... __ SuII1mer............. , 21 S ,1 I 1~ 
A.................. --1 ....-- .. 1 l,",....__ •• !, dQ .............. , i , 15 10 15..... 

n .................... !' a,1 a~: ........ : .. tlo............... i m I 31 (3) 5

C.................... a,ij' at! ........ ; II'lntrr............. __ 1 ('l (3) 1 t (3) 

0 •••• __ .............. ~~ W Hi'.•_.do ............. : P) 2 (ll '('l 


D ................... , a'i :141' ···....1·· .~~~~:~~~=~::·:~:I ...('-~__ ..~~ .._L_j__O 


I Conccntrntiol1s rspreSSCtl liS [rnction~ of full strpngthi', ns listed in Inlllc I, 
, SJlI11I11~r trsts bnd their midpoint in the period )Iny to October; wintrr tc,ls, in thc lwrioil ",ol'cmber 

to April.
3/rrare. 

invariably shipped 01' stored in this condition nnd mny not be seasoned 
until placed in lise. 1.1])(ler these conditions the indications !Ire that, 
in the South, nppI'eeiable sta.ining, [\11(1 po~sibly incipient decay, can 
be expected, KeYertl11:,less, trentment is l'eeol1lmenc1ed fol' ,y1l:tt pro
tection it affords. Probably eOllcpnti'ations of solutions for use 011 

snriaeec1 greell lumber, at least during the summel" should be increased 
to 1.5 or ~ timeS those rN'Omll1ell(led for use on lumber for immediate 
seasoning, 

THE TREAnIENT OF LARGE SAWED TIMBERS 

The use of fUllgieidnl sprays ftnd dips fol' treating large sawed 
timiJPI'S has not bepl1 ,,-ic1ply adoptpc1 by the llllllhel' in(]l1stry in the 
sOlltllPl'n 'Cnit-N1 States. Some llJills have installed POWPl' sprays to 
treat tilllbel.':-> 'with rmtit-;taill ehemica]s nB' tlll'~r lc'aye the mill; a few 
use clipphlg ynls :I'm: this plll'l)()Se. Protpetion has been Yal'iable. from 
good to poor. The main Iadol's l'eHponsibl(· :£01' the poor results np
!lpnl' to h(l: (I" 

(1) Use of w(lnk solution:=:. 'l']1(' com111on fl11tiHtain chemicals prob
ably should be uHPcl at 1.5 to 2 tin'les the concentrations commonly 
used on -V+.lumlJH, 

(2) Incompi(lt(l eo\'pl'age, )[ost spray rigs ob8et'ved in operation 
ha,Yc been pa.l'tially dogged with sawdust. splinters, and other debris, 
so that one 01' mOI'p 'faees of th(l timbers were tlntrentrel, Adequate 
screening of the drained .SO]UtiOIl 1)(1£01'(' bping l'ehu'l1N1 to the tnnk, 
ana :l'requ(lllt (·Jeoning of thesp 8('1'1'1'118, should pl'cY(lnt clogging of 
nozzl(1S and y[tlYe5, 

(3) Dressing 01' sizing timhpt,:c; SOOIl after treatment and befol'e tIle 
surface moist-tll'(l (,Ol1tpllti:-> too low to f;1l])POl't. fungus growth. Some 
mills haye thp. ('OIlYCYOI'SSO l·.)('ntecl that any timbers sized 011 Jellving 
the mill are re-treated after sizinl!: this pl'il('ticc is recommended. 

(+.) 1>001' Hio)'nge i'H('ilities Oll til(> timber d(lek. )(ills obtaining 
best proteetio1\ of tim,bcl's nl'P thosp stiekel'lng the timb('rs On the deck 
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to promote rapid surfa('e drying b(l-(ol'e shipment. 

Only one publisl1ec1 rer>ort of experimental data on the effectiveness 
of fllngi('i<lt'S 011 lat·§!(, saWN'! t-imbl'l'S Wtl~ 1'0\ll1d, Chapman and 

http:21.-Sta.in


• 


• 


• 


CHEf-HeAL CONTHOL OF l"lTNGI IN GHI~IDN LUMBIDH 47 

Scheffel' (1) l'C'pol'i'I'd two comnlcl'cial-size tests in which ot'gnnic 
mel'cul'ials (1.3 to·} tinH'l'; full stl'enf!:lh) ])l'()\'ed \'('lnijYcl,Y ineffedise 
but soc1ium 2-chlot'o-ot'tho-plll'lIylphenolnt0 (U) to a times fun 
strength) quite elfeC'{jn.' in controlling tittLill during shipment of 
lumber t.o 1~t1glaIH1. 

Two tests W('L'e ('stablh,hpll (D(,('pmllC')' Hl-1:3 and ~\pJ'jl IfJ-!4), and 
se\'era1 so] utiolll'i '\'<.'l'P wit'd 011 l"oul'llPl'Jl yellow pi nt' t i lllbel's ok by (j 
by ~"t indws i1l siz(', Tl1l' llmterial was l:1l'/l'tll,\' sa.p\\'ood alld was 
teeated UJ' spL'illk]inp: ,dth n. watel'ilw eall -withill 2-1, hou),s o:f the 
time oJ sn.willg, The (InaS ,n')'p conle<T to l'e<lul'e wnU'1' loss, In the 
first. t('st {lit' piP('PS WPI'(' ('IOS(l_pilt'd fot' 2-1, days. sti('kel'ptl llllt, fully 
exposed :for ·1;) days, :t1ll1 (hpn )'oofl'd JOI' Ul dayl'i, _FOI' the l'iecontl 
test thc material "~IS do:,;p-pilucllllld boxrd in t'Ol"l,~ d:l,\'l'i; thl'n close
piled (md ('xpo:-:ed to fnlll'ain fot' HIP ll('xt ~:! dllY"~ and ('lose-pi1e<l 
nJld roofed :I'ot' :!;) dny~, The maU'l'inl wa::; finally :-;(I('k('I'('([ lind ,,{I~.
l'oolled for ;30 day::; ullill'l' It roof. J 11 both Ie::;\'::; Ji\:e :-;nJllp1ps pCI' treat
llll'nt ,reel' u:';l'd. T11p ]'P::;lIlt:,; of till' two u'sts al'C gin'lt in table 2~, 

'l'lll'i-lC test data l'Up]lol't Illt' ob::;PITntiOJlal c\'idpI}('(' that double 
st I'PlIgths or tllt' ('0Jl111HHl fllllgi ddL's lIl'iP(l Oil Illlllbl'l' n I'e ('Wediye on 
Jal'g(; fimbl'l'l'i and that t11(,I'e'is no pal'tielilul' pL'obleJll ,ill pt'otccting 
ti\l)IJ~'l'l', It is Hl'('('SS(JI',V ollly to OU::;('L'\'C the 1ls01l1 PI'('c:wtions for 
tl'Prltmg ]umbel', 

BPl'l\11S(' of till' :,;1 ow dI'\'i ll~' 1':1 ((' of I:ll'i.!'(' ( i 111 b(' I'Ii Hn([ of d I'\'i 11 g cll('('ks 
that t'XPDSP the lI11tI,t':~tp(l iJltl'riOl'~ ~lll'fH(,l' tl'(lntllll'lIi:; (,:J11110t be 
l'xppeil'll to pl'PY('nt all infl'I'io)' stain aJhl d('('u.y dul'ing ('()Inplch~ 
sC'a:';Oll ing 1111<1(,I' fully l'XP():';(l([ ('OIH( i t iOIl:,;, :--il'lI so 11 i II/!: I IIIdl' I' ('()\'C'l' 
would se(.1l1 to of!'PI,t\)p ollly possibility of ('ol1lpll'tp pl'Oh'ctioll, l\:Iany 
lUl'gl' til\1\ll'l':> fil'l' inslulll'(1 as bl'I,Il\1;; in buildings in l~ partially gell
gOIl(>([ t'omlitioll, ;i(l rltat (ltp,\' Ht'P [ll'ott·(,tpd -{'I '0 II I I'Hill\\'asll dUI'ill/!: 
JIluch of tIll' :letllal sl'a;.;ouing l)(,l'io(l, . 

TABLg 22,-eOIU/JIll'ulil'( I'jrcr/il't'lU'ss of chcmical II'{o/liteltls in controlling slain 
ill Sllll'ell )li'IH lilltoen 

C(ll1~tit tHiut..; 1tlUl1 soltlt iOll C'Ollll)IJ"iliull 

'sulluw'r lliSt ! 

~(ltliUfH 

' I I 'I I I IlI'nln-! 11"r,'I\l '.t I} l\ll'n'llr\~ p \()~\I UL" ('hlnro
plwtJutt< 

Sir, lIu/1i ,~lfI "ul/, I'ITI'IIII l'ifCC n! i'Hcn'I' l'N'.'1 lit: l'urUlI Parenl Percell!"'/rtUg'" 1\ I 1 l\' ", 0\ \ 
~ (j T, ' ", r, I ' J 

I, '" II I. II - I J : 1 
I , 'I _ I _ J _ 11 1 1 I 

f 11<, n I ill (.t) p) 
" {~ Il' ~.h P. <1, 

t I ,"j WI liO t...;l ~1 i ~2 

A\'~'I~lP'{' ruoi"tnr(l ('OJ1ll'l1t~* JlPl_'l.'llt of O\t'u .. 
'try \\dght', WI 

I ("ol1t'('Utru1ioll~ ,oxpn"!'11(1 n~ il"'!l'lhills of fuB ~tq·Jl~lhll:,.n.s1istcjt1 in t~l111t'1 
; ~1J1Unll'r t(Jst~ h:HJ t)wit- JUldpolnt in tilP fWfj(ul ;\Iay (f) ONol/('r; \\1I1tt'l" l"..h r in tlll' IH.'riori ~(wNtlhl'l' 10 

Alll"t. 
:s'rl':I(·~. 
I 1I(I,('d oil I"'rimlir w,·jgltintr_- of 1 '<WlJllt' 1)('1' In''l! 1lI1'nl. ('''lIrt'l'lt,d tu O\'('IHlr'y l'\,~i< I'), 11ll'llnS of 

rt,r~rrl\('(' bJol'l>s_ 
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THE FUNGICIDAL VALUE OF CHKMICAL-SEASONING AGENTS 

('hemical-seltSoning agents are llsed to ('qua I ize interior and sm'-face 
drying rates in both air ~eationing an(l kiln dr'yjng~ anel thuH l'educe 
clegrade hy ho])('yeomiling and o(he1' phy:-;ielllly induced tt'oubles asSO
eiated with rapid drying or with ()l'(lintlry dl-ying of th kk stoclc It 
seemed desirn\)le to outain :;Ol1lt' informatioH on the JUllgicidtLl vtdue 
oJ two eo111 1110 11 elH'mil'nl-s('a~onill!r ngentti, lll.'Ptl and Hodium ('hlodde, 

Inone :-illlall-scak test, pint' was dipped in Boiutiol1s containing ·L,b, 
and 8,T-percent Ul.'etl, JOl' npPl'oximately Olle and two tillles th(' ('ost of 
cOllll1lel'ci ally used ~t Hi 1\-('01\ tro I flll1gic i(l('s, •\t these ('on{'en trations 
mea completely JailNt to {'ollll'Ol staill und IWl.'l1IittNl yery heasy mold 
<1eYelopIlH'Jlt. In ill\other small-scale test, pille was dip-treated with 
urea a:l C011lI1ll'I'l'illlly llSNl fol' ('\wl!Iical sl'asoning. i, e" with tt ilO-pel'
cent water ;;olutioll pIli;; (),~.t-pl'l'(·el1t hOl'ax [uld :2,l(\-peL'cent COL'n
stareh, t'o;;ting in all SP\'('L'al tinlps ll:-l mudl as the llsual ;;tain-C{)lltl'ol 
solution;;, TI';p \roml tlHls tl'pated H('(jllirpd l-pel'cent stain and a lllold 
rating: OJ 1.:\: ('()JIl]Hu'abh' wood ill till' Sall1l' (-pst uut trpatpd with ful1
stl'ellgth sodiulll ]l(,lltu('ltlol'ophpnHtp :tcquil'l'd :2-pel'(,Pllt stain and fl 

lIIold rating OJ (lA, ~\ ]>l'l'\'iou:l I'l'POl-t (,1) showed considerable 
fungicida 1 ral til' of l11'pa tit higllPl' \'Ol){'pn t l'ltt ions, 

~\ .1H'opl'il'tary f'PllSolling t~g:Pl1,t. I:Ol,I!,aining \l~-pel't'(,l\t s~)(lju!n 
ehIOl.'Hll\ pltls S-PPL'('PlH t'OI'L'OSLOIHnhllntlng: 11lalel'Hd3 was tl'lecl In 
two t(':4s, one on llhw lUHl 011(' on SWl'ptgllnl. TIH' salt was applied 
both (h'y and as n dip ('olltnining ~,.~ POllI)(h-; of ;;alt to :2-1- POllllds oJ 
watpl' amI thickPlll·tl with starclt, Hl'gtllal' ~nJaII-s('ak opl'll-piled test;; 
Wl'l'(' IIS(,(1. l'X\'l']lt thut tl1(' wood tl'('atp(l with till' ell'Y salt was close
piled J01' -1 !luy;; to pt'l'lllit (lifl~llsiol\ into till' wooel I)('fol'e being open
piled, III ()liP tpst. till' salt solutioll;'; \\'PI'P fOl'til-iPlt \\'ith hOI::IX and 
so(lilllll pl'l1tacltlol'ojllll'lIatl', T1IP HIlIOllll! of staill and. llJOld Ol't'lll'l'ing 

aft(ll' ;; wppks i;; listNl ill tal)le ~:t 

'r."IlLI; 23,-Stllin !Lwl //lold rio'doping on pill£' (I.!lrl sU'/'{'ig!('lII!sl!]Jl('oocl'ltr(,(lterl with 
II /'oJllI/If·rrilll sodiu1Jl rh/ol'itic S('{!,~olling (lgent 

i A \~('I'U~P an'n~5tained 

Tn'atu1l'ut ,-- ~I()ld. 011 pine I, 
; ~~,,{'(·tj:mJf1 Pilw 

i'urflll 
Dry suit. 50 pounds l"'r th{)lI~allll 1",,,,,1 (,'('t 

Il ~io(]~~;lll':---'-Dry salt. 7;"', puuuds J1l~!" thon>oiand hrlatft (P{'t 

~nH sl)lution iO- ~ _ . .,. " 25 Do, 

Halt soltHi(lll. 1'11l<U.\lH'I't'f(','nl )'IIm~', -.- . - 10 Do, 

Halt SOllllil'lI, pILI> II.4HI~n'l'[tI sodll1lJl Ill'Ill",'hlu'-oph"nah' II .! Light. 

Fiodi\llll 1"'m,,,,hlllfllpll('natl',II.UIl pt'f{"nt 
 (', I ])0, 


l'utrN1I('d rUlIlrub • - uo ~IOlIl'rotc, 


1 Xu uppr~<'iill.ltt mollf O~J "W(I..t~um. 
'~all soluflllll \la, [lImul:!r. pI'n','n! tlr till' ('UfJllJIl'f('i:ll sail ill Wall'r thirl;:PI1l'tl with stuTc'h. 
l Tn this h·,t III<' 1'1ll'Il:lh' W:l' '.lIbh,1 to tIll' ('"oh',l. thi('k"I)('d ""ll ,,,Iution nnd s(lnlt> ,lid not dlssol\'c. 

'I'bi" dWkuJty \<111 .(, (I\'/'r('IIIl(' by adding tiff' illnglcirl(' 10 till' hut sail solution dnrilli{ its pl'!'parnlion, 
• Trac(', 

•\.ppa l'pnt ly t lIP ~al t alOIll' (l()('s lint ahnl.)'s an'onl tulpqnate protection 
to sll('h :-;taiJl-!:-ll;,('ppl ibl(' SI)('cips as piliP and :l\\"l'l'tg:lIl1l, HO\\'(,Y('I', 

then' j;; a possihility thnt OIL I('ss siuill-slIs('('ptibll' spl'l'ip:l it. \\"()ul<lllot 
pt'l'lllit npPl't'ciab}(' staini))g, Tlll' additio1l of ltnH'-strength sodium 
pplItaeltlol'oplH'lllltP impal'tt'd the 1)('('l'SStll',Y fungicidal properties, It 

• 

• 


• 
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is unlikely that chemicttl-seasoning agentH will b(' generally used ex
cc-pt on high-grade lumber, Therefol'e1 the addition of at 1ellst ha.Jf
strength sodium pentachlol'ophenntC' would Seem advisable, and 
feasible ,,,hell the lumiJ('L' is to be air-HPtlSOIlNl. ,V1W11 the sRlt is n.p
pliell as dry crystals, the lumber eOllld be dipped in a. Htain-control 
solution prior to the salt npplieation, 

EFFECT OF RAINWASH ON THEN('MEN'l' EFF(~CTI"ENESS 

The eOI11])\on l'eeommelldatioll is that tl'eatpd lumber be Pl'otpctpd 
from rainwash (7), Elllpltnsis has been pltH'ed on IH'oteetion at the 
gl'('('n elUlin, partkularly from 1'001' I'unofr onto bng!ries of lumber and 
in the SNtSOllillg piles, The only experimental (l'aitt on the effect of 
I'll ill wnsh on Htaill OC('Ul'l'Cll('P H 1'P :fOI' l'o(rf\'ti. \'l'l'SllSU nroofed seasoning 
piles (Jl), l'l1l'oofed sl'Hsonhlg pilps pl'l'mittPd nplll't'('iably gr(>atel' 
stahling ill the. upper parts orpile~, Till' data, 11'0",(,\'pr, (to 110t in
dicate whether this ,,'as due to loss of the Iungit'idt\ Ol' to till' action of 
rain in Jnaintaining 1Il0hitUl'(l t'OIHlitiollS eOlHlut'i\'e to staining for 
longer periods, 

The fungicides used on grePIl ]Ul11!JPI.' al'(', wutel' solubll', :lIld it is 
assumed that t- hpy cun UP l'elll()\'('(l by rai 11 wash l'xt'ept j !lSOl'll!, as they 
are altered by physieallllld t'1J('mieal ehHllg('~ after applicat.ion, The. 
organic 11lcrt'III'inls p1'obnbly an' stl'OJlgly adsol'bed to wood fibl'rs (J.D,
and the adsol."bNl fl'aetioJl Ilwy be l'P;-;h.;tant to 11'Hehill!!, It. is kl1o"'11 
thnt the chlorinated, pIH'Holatt·::; are j'(>a<lil~' l'ony(>I't(~cl to the ll1uch 
less soluble phenolic' fOl'm ill nn aeid IlINliuIIl, At pH () most, and at 
pH 5 pl'netit'ally all, oJ tl1l' phpllolatp is c'on\'pl'lpcl to the phenol."

• .~r()st wood is [leid, Pl'l'linJinary colorinH'tl'iC' dptt'l'lllinations 
showed that i'r('~h gl'N'1I soutlwJ'1l yelj'(n\' pIliP sapwood had a pH of 4 
to 4,3 for Sllmml'I'\\"oo(l all(l·1.<l to -l.T fOl' springwood, wl1l'I'('HS !,wpct
(r1l1l1 hns a pH of ·1.5 to ,i,,), Fungici(lnl solutions TOI' dippillg gT~'('n 
[umbel' ltl'P lIladl' nlkalillP in ol'llPl' to kt,pp most of l11p fUl1giddp iii 
solution. llyoi<l (,Ol'I'osioll of dipping- and ('ollrl'ying equipllIPllt. ItlHl 
3\'oi(1 I)'oll-tn IIllil tl' tl iscolol'l\ liollS on S0111(, sp('('ips of wood, Di ppi Ilg 
solntions usually han' nil illit"ial pH "tdnl' higlIp!, thall H, 

A few colOl'II1lt't!'ie dptpl'minntiOlls of pilH' sapwood tl't'ntedwith 
ol'clillUl'y tOIl('t'lIl!'aliolls of~ sodiulll pentaehlol'OpllPllate alolle· 01.' with 
bornx showed that t1l(' IlloistUl'P at tilt' sudael' (1I'OllPt'd to a pH o-f: (j 
01' bplow ,,-ithin an 1101I1' 01' Ipss aftpI' dipping, .\t this pH, most of 
the plll'llOlatp S110111<1 be ('oll\'PI'lp<1 to till' "lwllol. HigIJel'-than-l1snal 
eOlle('ntl'atiom; had 11101'(, !astillgl,n'p,t't Oil pH Hlld p!'obahly lakp longe)' 
to COllYert to tl1(' watpl'-IllS0111blt, Im'lll, ;';W('P(gUlll :lPPl'tu'p(l 11l11('h 

better bu:lft'l'l·(j thall pi Ill', Dpspit(' its h ighl'I' ill i tial pH, tl'l'ntpd 
gUI1l SOOIl aftl'l' ~liJlpillg had a low(')' pH ntluP,tlw:\ pillt',~, 

• 
Several !t'lI(,h1I1/.!· i('sts ,,'(,I'e C'01H1II\'tl'<1 at Slll1('l('I', "lth tl1l' fil'st 

three tt'sts no dpfilJitl' l'l'('OI'(l:-; w(')'(> kl'pt of til!' till1e int('1.'\'ul lwiween 
dipping Hncl tl1(\ I)('ginnillg of .IPllt'iling. III (W() of (\1(' (('siS, lIlI(l 
"'ith most. j-f not all tTl'Htlllt'lltsin tIl(' Ihinl tN.;\" , the tinw i1lle1'\'al 
E'xcel'dNl an hOlll', TJH'I'l'fol'P, it is lI!'Sllllll'd that Illtll'll of the phl'
llobt(> hntll!('('ll ('o1l\'('rtrd to tIll' pllPllol pI'iol' h) 1('Hehinp.'. li'OI' tl'st 
Xo, 18. Iht, t1'('at/.'cl snl1lpl('s W('I'P ~PI'pu<l Oil n flat S(,I'l'l'lI and sllhjpdt'd 

~.IlIf(JrIlHtti[)lI fl'OIll thl' n[JII' ('h('Illi<'al ('0, 
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to wnshing with till' W{ltel' (slightly nlkalill(,) from an ordinary 
shower spmy with II gl'twity fall of (i I('l't. Amounts oC water ctll
culated to equal ;0, II and ~ inch('s of l'tlinraU w(']'e llsNl. For tests 
Nos. 16 amI I!), the heated sa.mph's \WI'(~ bundled {'OgC'thl'l' by treat- • 
ments but with small wood sellul'Htol'S b(,twN'H the pi(.'CN;. These 
bundles were lm.ml'l':-5ed ·fOt· vm:iotls period::; in It i-;Jowly !lowing j\'esh
water strenm with n, pH o£ nbolll G.o.. TIll' ll\'Pl'uge Hl'eas'stained 
nitel' ~b to 7 weeks' expos\1l'(,i n the te:it piles !\l'e showl\ in Hgl1l'e S. 

TEST NO.16 TEST NO.IS 
2 0>

5>

>

>

o I.. .I I II 
ABCD ABCD ABCD FGH 1 FGHI FGH 1 fGHl FGHI .. •~ ~ ::;. ~ .. .!!~

0 ... ~ - )(~ x ~~ x g x- 3 ... x ::ot"' ot Il;ot::- <l ota: ot Il; a: ot c: ot a:>! >! 0 I- ~ 0 >!~~l- n. 0. 0z Z III Z W III Z ~ ffi ZWIIlw W w w :2: :::.;'" w W0. 0. Cl. 0. W W C1. C1. 

100 

TEST NO. 19 

SO 

0 
ACDE ACDE ACDE ACDE ACDE ACDE ACDE..

;f! ::,. .~ 0 ~ !:o,H.g g x :?: ~::-x W 
ot ot - <X0.. :Jt '" C1. 

ot a: ~ >! .... li 0 ~ :s i!::,;:3 w0.. 0.. c:Z Z W III Z III ZWIll 

•
:c li I-W W W w ZCl. W C1. W Il; Cl. ::> 

[;'J:(ll'Jlj<~ R,-'J'I1(\ fllllOllnt of siain clp\'('loping Oil tr(lllted Dille Sul}jl'(;tp\l 10 1('IlCJ1
ing Huol1l; 1111 h0l11' nnC'\' tl'PIl(mpnt ill runnillg' wlitel' for tl {,\.}, 1,; (In, J (('), 
~ (lJ). or -I (f~) hOl1rs hI' io artili('inl ri1.IIlWHSh ('(ll1n1 tn () (.F), l,~ (fl,:I. (li), 
or 2 (IJ il)('11('s Ilnd thl·n 1>111('('11 in oppn'\lil('(], slIllIU-seaJe (psis f(w.l, to 7 W(~l'l;:s. 
(l'(,lIl'a<=;,,!J(li n 1)1 [lImtlleh i(Jl'oph(>1I1l 1:1'; g))P=(.( bylllWl'('\lri(' Ilhosphfltc,) 
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In two slIbscqu('nt t('si:s (Nm.;, :37 ilnd as) thc lllft1('rinl trL'n(cd ",.ith 
eaell solutioll WHS dh'idNlillto tln'pc 1ot~: 1'11c, lit,:;t wn::; unlcaelll'(1. th~ 

• 


• 


• 


sl'c'olld ll'llehl'd TOt' ~ hours nftt'l' ~(:lI1(liJ1!.!; Jot' 1 hom' (tcst Xo, 37) 
ot' ~ 11OUl'S (t('l·;t :\0, ~S)) i\lltl nll' third h~:tl'lH'<l "I'DI' ~ hOlll'S starting 
5 seeoJlcls (I('st No, 37) 01,'!l milllltPs (tC'st No, :~S) uitpl'dipping, 'rhe 
samples iol' ipst No, a7 Wl're ll'lI(,\)l'd in 1'Ilnnillg tnp wat(>l' (slightly 
alk::t1in('j amI fot' ("(':;t No, aH W(,l'P ]pne1H'd ill II slowl)' flowing stretllil 
(pH (;1)) TIlt' (lal'll fOl'tlH'H' two tt'~)s al'P gi"pn ill Iig\l1'P n, 

.AJtholl!dl. tht, dntn. II'OIl1 thpst' IpHehmg tt'sb al'p not nltogplhl'l' C'OJl
sistl'nt, tl;p.\' suggt'st thnt tl'l'atPtlllilll' sllbjPl'iP(1 to llIo(\Pl'ntl' IpUe11111g 
wonld not he> IlIOL'P stu ill Rlls('t'ptibll' thttlll11l](\H\'IJ('d "'O()(llllllpss jpneh
illg startNl S(J()l1 aftl'l' trpntillg, Tlll'n' W:lS l-'OJlll' illlli('n1iol1 that pine 

t0 J1 

TEST 'NO, 38 

J1 11 .J1a --~ 
PENTA /,0 EMP /.0 PENTA v.. .. PENTA "'- + PENTA .III' ... 

- BORAX ~, EMP !I", EMP :J;". 

t-
Z BORAX .]/,' 

W 
0 
a:: 
w 
D

50 fo-
TEST NO.37 

z 40 ~ <i 
t 
(j) 

30: 
u. 
0 

20~ I z 
:::> 
0 
:E 10 « 

I0 
PENTA I,D EMP 1.0 PENTA It.. PENTA Yot ' PENTA J,16 + 

~, ..BORAX~6 EMP ~ EMP 

BORAX 3"6 

li'Hi\:m; 9.···J{(>Ialir(' Iltaill d,('y!'lotllll('IJ[ ill II'p:tlp(\ pill('\1l11(lH('lwtl (,:olid oar), 
1l':leh('11 within amilm\PR Ill'll'i'); Ill' till' lilllP or Irl'ntllH'llt (OfWJl111l1'), 01' 1. to 2 
hours. aC\('l' tr('atuwut (('r(Jss·lulI I'lli'll hili». :111(1 i l'l'll (·:\llqSl't!. ill i'IIlH IJ-Sl't1 1<' 
OI)(,I1-\llil'(] !p.'lls [0" nllOnt ;{O dnp', (1.'('lIiH ,.-Sotljlllil ppl1i"1H'hlo l'(Jpfll'llatl'; 
]<;i\U'c,pthyl lIIl'l'l'U!'jt' 11ll(lSphntl',) 
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h'cnted with sodiulll pelltaehlol"oplH'nn(-(', eihyl mPl'C'nl'ie phoRphate1
and borax in <1uph>x fllul ITiplt)~ ('olllbillHtions WHS :"onw\\'hllt"1!1ol'(\' 
jn/lLJ(1J~('ecl by ]('fIC'hinIY tlIn11 that trented '\'iih ,full-s(\'l'lJgth :"olutions 
of $0<11111\1 lWlltuehlm'opllC'lln.tl' u.lolle, Tlw diJlel'('Il{'(':", ltO\\,('YPI', wel'(, 
lll()slly smlt 11. lVlwll It'ite II i np; \ya~ "tn. I'! 0<1 wit hill !l1l1 i mlt(·s of d i ppi n/!,
a.1l ITl'at II H'll t:s ~h () w('(1It loss in ('ll'p('tl \'('11('s::; , . 

rnil'('ni'pd pille' was ;-;uhjl'd('d to ]pac1dllp; in two ('sts, In OIH' (('st 
unh'Heh('(1. 1Il1tl'('nlp{l sHmplps had :\~ PPI'(,l'llt of tl1('il' HI'('1l :"tnint'd 
whil(, Ill(' snlllplp:, l('Hdwrl fo!' ~ hoW'S lind .'-; [ll'f'(,Plit. ~\ Pf'o/!I.'ps:"in 
t1(1(~r('n:,,(' in tll(' alllOllllt: of stain l'psullp(l in fl'st :So, It), ill wl1i('1\ 
lllltf'pn(Nl Slllllpl!'s WPj'(' snhj('('h'(1 10 Yal'.I'ing' amounts of h'H('hinp: 
dig. R). It \\'1\:" HSSI\1I1P(1 that ihis \\':\~ ('tllls(I(1 by tIll' l'C'llIo\"nl :fl'OIlI 
nH~ ,,"oml of ;o;()lllhl(> lIlat·('I';1I1 11;0;(1<1 n" food h~' ;o;lninillg'l'nng-i. This 
It'SS('l1illg (rr stain S\ls('l'ptihilit,\' ill h'lI('IIP(1. \Illfl'pntpd wood. ('oll1pli
('alp(] !lIP illit'I'PI'('tllfion of tlte <lalH, '1'11('1'(> is dotlbt a;-; to how f111l('1i of 
tIl(' nppal't'nl 1l0I1h'IU'l1illg' of dH'IIIil'lIls W:lS I1w 1'('SIll! of' nt'iuall'(lt-t'll
!iOIl of tlll' c]l('lIlicalalJd l!O\\' 1111/('11 "'as dll(' t() 1()\I'('I'ill~' of the sfa.in
f;U~('ppti!Jilit)'lt'\'l'1 or Ilw wood, 'I'll(' ('Ollipn l'iSOllS \)('t ""('('11 iIllIlIP(liai:t' 
Ipac1ling- nlld (1PIlIYNl kHellinp: (fip:, !J) wOlfld illdh,:tl(> t!t:1I ('hpllli('al 
l'N Plltion 'vus tlw dl'('idi llg IHt'1 01'. 

Tilt' d:lIn indicni<· (iwi trl'utp(! Illlllbl'l' ll('p{]s IIIos I Pl'ol<,('tiol1 from 
l'tlinwnsh i11l11ll'd i t1 Il'I,\: al'l (' [' (1 i pp ing, G['PH ipst IJl'Ill'lif pl'o\mbly won1<1 
lll'i;;p froJJl PJ'l'\'Plltioll of mol' 1'1.111011' onto bllg'gil's of fl'(>shl,v <1ippp(l 
1nlllht'I.' :11 til(> !.!TPPll (lltHi I), Th(' da f n fUl'fllpl' i lid i('n tl' t hn t til(> ]>1'('

yjoll!'llr n'l)())'ll'd gTI'lIll'l' ::t:till IIIIZlIl'(l ill lIlH'()\'PI'Ptl SP11:"olling: pilps 
llW)' 1)(' (':lIIS('<I IIIOI'P by I':lill S(,(,\HlgP, whieh llwintains IIlOi:"tl1l'P ('011
(lit'jolJli ;';l1ilnll)p foJ' slaining, I hill) lly lldlln1 los:: of Illl' ('lH'lllielil. 

SKI~ THHIT.\TlO:\ C\l :"IW IIY THK.\'IT\(; SOLITIO:\S 

Both the lllPl'('IlI'ia1;.; nn(l tIn' ('hlOl'OplH'II:11 ('~ H1'(' highly ]loi:"ul1on>; 
(7). 'CsP!'s ~hollid 1I\'oid hl'pa(]lill!! rlllllPS 01' dlls! {'I'OIlI IlwlI1 01' skill 
('Ollbt('{' with t11('111 , (lx('ppt with ill(' "'(,Ilk :-'01 III iOlls \ll'l'sl'I'il){'d fOl' 

(lipping', Skill ttlul l'lotliing shollld llP w:lslw\! with soap afil'I' ('Hell 
('XPOSIII'('. Til JWlld (lipping at 1l001llll't'llHlliz(ld mills, a wnlpl'PI'oof 
nPl'OlJ should Ill' \\'0['11 J'w' Pl'{J{('('lioll agll i list ;-;plnsli. \\Ta tl'I'p['oof 
gloyp:" 111'(' dl'sil'lill](, !tul ~('lclDlll \ISl'<I: ('01 tOll !!lo\"lls sllOnl<l .IIot 1)(' lIsed 
a1011(" 1.)('(':1\1;-;(' till' solutiollS tilT ill f1H'1Il a'1l11 lW('OIIlI' ('01H'l'llfl'ntp(1. 
SOI1lt' 111 (Jiyj(hlH ls H 1'(> ('s[ll'(' in 11): Sl'llsit i\'(' I() Olll' 01' n l10t 1ll'I' of thesl' 
('11(,111i('a]:.:. and I Ill',\' should lIoi 1)(' lllllpIo,\'C'\t illlwllt1!illg' 11l1l1iJ('I' (Iipp(l(] 
with !'lOl11t-ioll:" thnt (':lIN' 11ll'1I1 skil\ il'I'jla(ioll. 

'rJH' llIixiuT(,1:' (ll's\"'i!IPd ill this l),fll(l(ill, in \\'lii('1t ('nt'll of illp d1('rni
<,al:" is tl~('d ill l't'lItll'p(1 {'oll{'Pllil'ntiol1;-, han' IIIII l'l I Ip:is l{,lHlPlI(,Y to 
('!lUSt' skin il'l'itntiol1, T.lt(' f1)(,I'('\fl'ials (':llIS{, lp;-;:;; skin il'l'italioll thUll 
t1w ('hlOl'Oph(ll1:t!l'S, but t1H'y 11:1\"(' hl'PIl s1lsl)(>('({'(1 of ('Busillg' {'ulllllla
tin· inf('f.'I1:11 jnjm'5', 1'11(1 [lossilJili(y of 111«"'lla1 itljY",r i~l 11l1'1l who 
1Ulml1(, (liJlPl'(j hUll])()!' has 11(,\"(,1' bl'('11 tliol'ollf!'h ly 1l1Y('st Ig:l Il'(1. bill' 
tllP hU'f!('-sml(' lIse' of tIl<' ('1)('lJli('(l1s fcw !IIOl'(1 tllHlI l;i ,\'(lllI'S \\'ithollt fill,\' 
flutll(lntil'ntl'd ('liSPS or such il1jlll',\', (,\'('11 \\"illloill SOIl1l' of tIl(> :uh'ised 
pn'('nntiolls, ](,:\(1:-; til I Ill' Iwlil'l' t!tat w1wIl [II'OlWI'I,\' IIs('(1 t1H'('e is no 
nl)l'p('iah1(' hnztll'd, 
. Til nny (,Ol1si<lC'l'I1lioll (If (lossihh· I III z:II'(kit should 1)(' k<,)!t· ill mind 

thut h(>(:UllS(' of tlll' diffp)'('lIliu1 :ltlsOI'ptiOI\ 01' 1IIPl'('Ul',Y (In, (lw Solll 

• 


• 

• 
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011S in which most of thl.' actual tlipping is dOIl(' (,(}l1tnill 1110J'(' Ill'tlrly 

• 


• 


• 


o,ooa pl'l'('eut Hg tllaJ1 the 0,012 pel'l't'nt that is init-inl1y put ill,to tl~e 
mt. 110\\'('\'('1', well who regulnrly haJHllt· tJ'pa tpd ]1I11l01'J' odon· 1t 
is plnllNl ~hotlld haw it- lH:·aHh c1!(l('k hy ;l COIlllwU'lIl physician ollce 
0]' twic'(' It YPH 1', 

,Yood (7ol1 tnining llppJ'p<"lnbh' quallt ilies oj! tIll'S!.' ('11('lIIi('(11s OJ' of 
hOJ'l\x should 1Iot bt' 11S('(1 in ('0 II In('\- with fo()(l. Tt'ITu('hlol'oplJ('Jlat-e 
i::; I1HH'P likt'1y to nlrN't Ollol' OJ' flayol'()l~ foo(1::; thallis tllp Ipss \'olntilr 
l;(,lltachlo]'ol)IH'nnle, BOX('Hl'S nIH1 ships' hold::; ill wbich th!' (liVPl'<l 
111Illb!'!' is heinp- shipppd g'l'l'PIl s110111<l Ill' \'Plltilat("l )[PI'(,III,), rola
tiliz('(l (llll'ing fin's ('nJl llP WIT hUl'nrflll, hul tIll' llmmlllt 1'1'11\nininp; 
Oll thp 111l1lbeL' nft('].' (ll'villg' is o('li('\'('(\ to l.w too small to ('BUSt' ('om'Pl'll 
Oil this H('Count, ~. 

mscrSSJON A,\D CONCLCSIONS 

Xo 11(>\\' ('h(,lllit'al~ \\'('1'(' lo111Hl (hat (olllbin('(l J'ullg'id(lal l'il'pC'liw
liP::;::; and othpl' dp!-;jl'abll' qunlifil's llP('(Il'(l fol' 1l~1' ill ~1J1'()t(,t'lill!! P:I'P('11 

111m Iw I' d1Il'i Ill! [11(' l\ i I'-S('a~()ll i 11p: lIP l'i 0<1, .\ III Ollg- t I}(' ('01llll1('I'(, iid PI'od
lid::;. onl,\' (host' ('ontninillp: :-:odilllll jlPllllfl'hlol'Ophl'llnt(\ s()(lill111 tt'll'a
('ltIOJ'oplH'I1Ht<'. 01' plhy1 1l1('1'l'1ll'ic pho"phatl' \\'PI'P ('fJ'r(,tiY(l ill small
S('ttlp {('sf:;, .\11 of thp 1l1lltPl'inb thnt han' b(lp)) thol'ol1g'lllr (1':-.((,(1 IIl'e 
kl1()wlI to 1Htyl' ~Olllp disH(lnll1tn!!ps, . , 

,"'Or/iI/III II( IItlldtloI'O/llu/11tfr 1:{ gl'IIPl'ull,'- ~(r('d in' ngniJ1:{t all t'u,ngi , 
but :It Illp flslIal .ltIlll\)Pl'·dipPIlI!.!- ('OIH'putl'aftoll il i~ s(JJ1I{'wllHl il'J'ltut· 
illg to nit' :-.kill, Hlld HI 111p ('O]lI'l'l1tl'lIi iOll:- IWl'Ckd 1'01' n']'\' 1I1nt,,1 :-:itIIU
ti<lIlS 0/' Jot' tillllJl'I'S Ol.' Slll'fn('pd 11Il111ll'I' jt j;.; still 11101'(, ;0, 

RillY' IIIn'('lll'il' plwspludl is pfl'pdiY(I ng:tillst nIl J't1I1Jd {,X('('pt the 
mol(l Pu';,·illilllll, .\t I'P('OlllllH'IHh'd ('PII('Plltl'al iO/ls this Jll'Odlld ap
pm'('ll (Iy IlH!" ('n 11:-<('(1 Ii II Ip :-.k i II i )'J'j flll iOIl. hili I Ill' d I'Y l)()\I'<i(lf' ('lIl1 ('U II:-l' 

SP\'(,I'(' JJlll'lJS, 

Sodillm plltfrwh/'I/'ojllil /IIt/, 1~ 811'1 !If/ll/pIIlN hOI'II,I' air" Tltis pl'od
lld. Its Ips{pd. lI'as alnll):-! as !'f1'p<'tiw a" t'1l11-st/'Pligth sodiUll1 p<'lIlfl
('111(lI'opllpllHtp a1011t', 1l0\\"PYP!', tIl{' 11<'1\' fOI'i111dnt1ol1 (Iahh, 1) "'tiS 

Jlol ilH'ltI!1('d ill tlH':-«' tpst:-<, TlllS pl'Odu\'l 11:1:-< 1'('1I1owd IllOst or (1\e 
I'kiJl-il'l'iIHling 1»'0 pl' 1.'1 iI'S of flll1-:-<II'Pll!_rth :-<o<lilllll pPlItu('lllol'oplH'nflt('. 

,....'oIIiIlJl/ jlllillu'ldol'opll1llfl/'! J sf"c/lY'" pllfS (11I!/1 lilI If'/(I';" pJlOs
plutll I;, is "I'('1n (i n']" lIP\\' OIl tllP mal'kl'( IIlld hn:, Ilol bl'l'lI {'xl ('l1si I'l,l y 
t(':->(C'd, ~111 lilllitP(l (('slillg. itwlIs highly 1'1J\'diI'P, Tlds Pl'orluct hIt." 
IIlso l)(>('u /'('J)(>I'I('d liS t'll'p('j in' ill t('sl:- 011 pinp ill X(,I\' Y01'k (JtJ), 

l .... 'mliulJl jlrltll((,ltlol'''l'lli It"I! 1 j ,-;lnll!!I;' pIllS Ii 111'11,1' I, plllN ,~()(l(( 120 
has low :->kill-il'l'llatillg (('n<i(')wh's alld hl!:-' gin'lI good mold 1'01111'01. 
111 stain ('outl'ol it \\';lsl('ss pl1\,t'lin, oIl piJH' ,mt!PI' (1](' ,,('\'('/'[' l'OIHli
tjoJ}s or tll(' SlIlHll-:-I'jt!P t('st. pl'oilnbly h('('ulIsl' or 111(1 loll' plll'llolat(' 
('out('lIt·, '1'11(' ll:;p dlll'jllg' tIll' \\':1"111. \IP(" IllOlllhs oi' ill{,I'pn:;pd ('011
('pntratiolls :-:hould ()\'PI'COIIJ(' this ditliC't1lty. TIll' PI'ojHll,tions of thp 
ingl'('(lil'l1ts (f!' this ('Ollllll('J'('inl jll'Odll<'1 Hl'!'ll('in!! l'pyis{'(1 \ tnlJh· I), 

i"'odh'JIl Irtl'llt'lt10I'O/I/lIl1fltr is pfl't'd in' on :-'!J1il h(,l'1l hnl'!h\'()()(J;; Hnl\ 
(,('1'tal II I\'pst (,OUst ('(JIli fp]'()llS W(HI( Is, 1'111 110( on S()lltht'l'n pill(> ('7), 
Jt has lp:,,, tp)Hh'l1l'\, to ('rmsp skin lrl'itntioll thllll tllP lWlltn('hlo)'()-_ 
pJH'nat(', \\'lH'l1 w()(Jtl tl'l'ail'd with tl'il'nl'hlol'Uphl'llHlt'is 11sP(1 :for 
food. {'!)lltUi11l'l'S without pJ'l'limillHl'Y pl:millg, it is mOl'(' 1I.k('1\' tht\.ll 
tIll' othl'l' l'lwminds ('oll:;i tlPVl'{1 t () il)ipltl't ohjt,<'l iOl1ubh' OdOl' ttll'illm;tc 
to certain fooll;;. 
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1Vjth the exception of the ('ommel'C'ial product eontaining eUl;' 
mercuric phosphatc\ plus sodium p(,lltflrhlol'ophennte, 'which ns yet 
has not been extensively test'NI, nn I'll{' cOll1lllel'C'inl products OC('I1~ 
sionnliy 'failed to Pl'CWllt moM 01.' stain Hnder the seYer€' {~o11(litions of 
the small-scnle test. Till;' pel'('('nblg~'s of small-se-ale ope-n-piled tests 
On pil1l' in which l'fleh pl'odnC't lit the 1'1'('ommendec1 cOllcentration al
lowed highly objedionabk staining (10 pl'l'cent 01' more of 1t1'Plt) and 
failed (20 pel'eellt 01' IHOl'P of nI.'en stn i Il('d) w('~'(\ J'('spC'et in·ly: Sodi UIIl 
pentarhlOl'ophe.l1nt'l', 1;3 lIJJ(l :3; Pthyl 11ll'l'eIU'j(' pllOsplwte, J0 aud v; 
sodium pentnc111ol'oplH'I1nh' :~~ plus hOl'ax :!,jo, ~n and 6; soditlm 
pentachlol'opiwllnte V, plus ethyl llH.'I'<'lIl'i(' phosphatp~2' 0 nnd 0; lind 
sodium ]ll'ntadlJOl'ophl'mtt'l' :!;.'t, plus bOl'flX~7 pIllS SOdlt ¥20l 40 and 20, 
In tIl(' caSl' of the J1lel't'lII'iul~ aU t'!Ui(lg of (Jb.i(l~tioll(thl(' staill 01' failm'(' 
to Pl'C\'PlIt !:IUIin OCl'Ul'I.'pd in ::;11111IlH'l' I(,!-Ils; ill wi ni'el.' t'esls thi:; prod uet 
was snp('l'iol' to the lWl1lnl'hlm'ophl'lultl', 

The lIlost sntis:l'aetol'V llI('aIlS fOllnd fol' l'Nl11l'ing Ow t'I'l'QU('I1('Y of 
such pl'C'\'t'ntiol1 fnillll'(;~nnd at t1w smll(l tinl(' 1'01' l'(>(lut'ingtilr ~;kil1-
l['dtnting t('nd(,lll'5' of OJ(> pi1('.I\olatl'-; alld til(' nwltl llluml'd 0:£ thl' 
lllel'cnJ'ill.ls ,,'as to Wit' JIlixt tin's of' eilemk'als. The most e/l't'eth'(' :lIltl 
otherwise satisfat"tOl'Y m ixtlll'('S wpre Jl\ixtlll'p,s of so(li II)]) PPlltll('h 101'0

pllPllatl' \\'itll t Ih5'll11Pl'l'IlI'ie p1tosp11atl' 01' bOl'lIX, 01' with holh of these, 
llli(l"tUJ'1'8 of ('thyl m('I'f'lIl'ir' lllwNjlitfl/t' alld b(}I'flJ' apPl'll,I'pd to l'(Itaill 

tIle mold hU%lIl'(l of t11(' lHl'l'l'lll'iai alom' amI situ\\'('d litth· Ol' no prOlllis(' 
of HllPPriol' sta in control. 

Jllitl.'lllJ'('N oj' 8oriilllJ/ 1'I'Jltar'ltlol'oplu'Jif!/r (tJu7 bOl'a«l at' tlH' JligllPl' 
COllC'(,lltl\ntioll~ of :;o<iiUlll}WlllnC'hl(\I'Ojllwllt\t(' ~.~ (jl'l/~, plus bol'HX ::H, 
Ot' hi~hel' stl'engtlH, pt'evenl'l'll obje>etio]1nble, stain, 'Yhl'll both l'ffl'('
tive>Il('s~ and btllk an' <'ollsidl'l'('d, tl1(' l'OIlIIlIl'I'l'ial IH'ollut't ('olltnillillg 
SO<1illlll pelltaddol'opl}(,Jlatl' % plil", bOI'HX a~i(j ap[ll'HI'(>(l (0 hp tll(' 11lo:;t 
('Jlicie]lt l1Iixlll1.'(, of this tYJlt', Its adntlltage II'/IS tlmt it I'P(lll{'pd skill 
irl'itatioll pvell though it '''us not HnpC'l'iOI' in ('onlt'ol1ing stllin, 

illia·tul'('8 of 80cli/llll jI(,lItflch/OI'Ojl/U'lIrttl' ({jut etlll/l J//('/'(;IlI'i(' ph08
plude lire l>UPl'riOl' :-;t:lin-<'onl'l'ol U'pattnt'll1s, g.in~ go()(l mold 
('on\1'01, al'c low ill bulk, and lHtYl" low sldn-il'l'itatillg ·lH'OPl'ltiL's, 
Although tlIPI'(' was SOlllP (,,,jdell(,p that l)('(t(' l' stain ('ontl'ol with sllt'h 
mixtuJ'l':l might J'('};nH jf n-JaliYl'ly bighpJ' JIIl'I'('lll'jul COllt('llt WlIS II~l'd 
in the wlntl'r alld high('t' phpllolnle ('onlplIt in (1)(' S1lll111\(11O, iti~ dOllut
Jul whetlwl' this is pl'al'tleablt' and tltt· fllhanlngl' pl'oilalllyis ]101 
gn'nt. 'fhpJ'(,fol'l', 1l11xtlll'l'~ ('ontailling ('(lua! l'clath'p proportions of 
t11p, two fiC'(11ll JJ('sL 

l\fixt Ill'{,~ ('oniaini Ilg ~i. st /'l'llgl hs of Plleh ('OI1lPOI1PI1 t W('l'C allol/t 
pqnnl ill l'ftl,l'tiYPIH'S~ to fllll-stl'(,l'Ig11~ l'o(liulll lH.'llhlehlo]'ophl'lHlt:e, 
while. tho:-;p C'Olltnillillg :)s 01' l,~ sll'l'nglh::; 0'[ l'aeh (,Ollljl01H'llt '\'l'l'e 
SlllW6()t'~ The lattpl' (\\'0 Ill'\'l'l' nllo\\,l'll objC'l,tiol1ubll' Hnlollllts oJ 
staiu in allY opl'll-pilNI tl':-:t. The l'l~(,l'l1tl'y hllt'ollu(,l'd ('Olllllll'l'dal 
mixiUI'(> ('Ihyl II)(,/'('Ill'i(' pilOHpilutl'% plus sociillJll Pl'l1t(l('hlol'O
phewl!l' %) was abollt P<11l1l1 ill l'lfel'l:iYC'll(,s:> to Ill(' % plus %; mix
tUl'C, llllt it di.d not show lh.. 11 igh. d('gl'('(> of SllPl'l'iol'i ty that t1\(1 % plus
% mixhlt'l' (lId, 

J[['dllJ'I'S ('oll/(/il/hl.'! 8odilli/l jl('llt((('7dOl'Op/wll{(il', eth,l/7 'ilU'I'(,UI'in 
7)/wspltat(!, alld bOJ'(I(,(' also ~lt()\\\'d. ('ollsitll'l'abh> pl'()lI\i~l" Thl\ % pill::; 
l;~ pllls :;i; was equal ill H\'PI'tlgP {,ll'('di"l'l)(>SS to :fnll-s!I'('ngth 
Hoc1itnll pl'lllaehiol'opllt'llalp and ill tit!,' pPJ'('('IIl:ngl' oJ t('sls wHh objec

• 


• 

• 
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tiollable stain, The %0 plus %u pllls ~1G and the :t;.J, pIns % plus %6 
mixtures aYeragNl 1110re !'lr!'C'ti\'!' thn:n Ole inll-stl'!'l1gth sodiul1i pentn,

• 
chlol'ophe1late and only sljght~~, ('xceC't1Nl the latter h~ blllk (3,D 
pounds and 4,~ pounds, l'esp!'etlwlr, pel' ;j[) gnllol1s ('ompal'etl to a,:,) 
poun<1s recoll1l11C'nc1ed by Jll!lJlUfactlll'!'I'S Jor the 1)C'nhlch10l'ophenllte 
alone), The ljJ, plus % plus 3'lnl11ixtul'C' Ill'\'!'1' nllowNI objeetionnble 
stllin in any open-piled t-C'st; the ::ISo p1ul'> :~~o pIliI'> al(l mixtm'c ill this 
respect wns equlll to the ~_~ plus 1,~ pIllS as mixtul'e, Th!'I'e WHS lIO 

iudicHtion ill the rest datil. that .in(,l'l'HSing th(' hOl'HX coneentrations 
beyolld ~1(1 strength added to till' C'f1'('c'tin'l1(lss of tllp :~Sn plus :!~(l plllS 
bOl'ax 01' the % plns Ji plus bOl'ax tl'ipll'x lllixtll1'pH, The mnin llcI
yanta o'e 0:[: the tI'i plex III ixtm'ps liP!" ill t hpi l' h iglt ([pgl'PP of ('ol1tl'Ol with 
vpry To,w cOl1eentl'ntiolls of plll'nolat'p. and tht' l'C'sllHant low Rldn
irritation ha;mnl, 

Theoretically, Olt' high JUl1git'idnl eflieiC'llC'Y of t11(' IJP{(Pl' mixtures 
mi!2'ht be explu,int'd n~ (lue to SVl\tll'g.iSlll, TII('I'(, is ]10 C'vi(lel1cP, 1to\\'
ev01'. that this oe('tn's in t]lPse 'mixlul't'~, and it\\'ould bt' diJJiell1t to 
pl'OY(' bN~illlSP of th<' lllllhipl.icity of :fungus ~pe('iC'R aftueking green 
sapwood, TIl(> ll101't' logjealexpJ'anntion iH that individnal :f:ul1gi vary 
in their toll'I'llm'p of R]l('C'ific fungieidps so that wl1en used alone 11igh 
('olH'pntl'atiollS m'p lH'pdNl to pxc] 11 de all hrn'Jll:ful fungus s])C'('i(>s; with 
lllixtlll'('S, tIl(' SIW(·ips tolpl'nut or any singh· ell(>lllienl wOIl1cl ue ex
C'111(1p<1 by thp othl'l' ('olll])Ollents of the III ixt m,'p, 

• 
'1'1le aboyt'-<1iHellHsPc1 (li fl'Pl'l'Il('eS ill C'lr(l('(i\'t'lless nlllong h'('ntmt'l1ts 

wpl'(' lllOl'p 111lll'kp(1 in tp;;ts with pint, than 'with SWN'tgum lumher, A 
Inl'gC'I' 1ll11111wl' ()I~ hnl'([\\'()od tests lllight hiL"e ;;11 ow 11 1'0111(' signifiC'!tllt 
(/iJl'e1'PIH'l's, jliu,ti('1l1tll'ly in {]P(,IlY eon{Tol in ('loSL'-pil('(l t('sts, Experi
PIl('t' "'itlt hnnhroo(!;; in (lit'lltps' that 111111\JC'1' ('Il{ fl'OIll slain--fl'ee Jogs 
is HlOl'P Pllsil)' 11l'ot('('tl'<1 cJll'Jll icully than is pi Ill' llllllllPl', The mni n 
dilli('lllty willi ;;taill ('on(' 1'01 ill ltal'lh\'()od-lllllllll'I' milling opel'ntiollR 
I;; not 111('k of flll1,Q'i('i<1nl pf\'P<'fiY(l11<'!";; or ('Iwlllil'ul {J'('ntlllt'llts bul- !'nthC'r 
handling P"(1t'ti(:(lS that' llllnify 0\' l'NltH'(' tIl(' ('f\~P('(i\'(lIH'SS of {Teat
IllPl1ts, ChiC':j! l111IOHg tlll';;p lQ>]lPUl';; to lw sPlls()nal logging 11l'C'PSRi
tating 10Ilgpt'l'io(l;; of log stol'ngp :tlld !'OllHPC[IIl'IlI- inf'l'dioll 1)('1'01'(' saw
ing. ~()nll' hlll'(l\\'()()(1 slll'l'ips (('quirt' il'OIl-tal1l1aip stain wltpl'l' tlw 
wC't w(Joel ('Ollll'S ill ('Ollln('{ witll it'OlI, ,Yhpl1 this O('('l1rs, (\(lditiollal 
alkali !"hould l)e llHl'd in tbp l1ipping sollltion t.o I1PlLll'nlizt' thp wood 
nehls, 

• 

Thp1'(' lws 1>('('1l oilly lituill'<1l'OIllI1l('I'cinJ (lx]l('I'iP1H't' wilh mixhn'pfi. 
('olltnilling phpllOlat(·;; al1l1nll'l'('ul'ials, witlt 01' without- \)ol'ax, Thpl'C'
I'm'p, mixtlll'PS or tlwsp tY]l('<; ('allllot b(' ginll IlIH{llalifie(ll'('{'ollllllC'n<1n
(ion fOl' gl'l1Pl'al ('Olllllll'l'('inl liSP, HOI\'('Vl'I', thpy \Y:t.l'l'ant ('o1llll1C'1'l'illl 
tl'ial. 1'11<1(']' aVPl'agp ('01ulit iOllS ll1lel <ll1ring lllu('h of thC' {iIlH' in th(. 
Houth as W(·n as ill O(]l('I' parts of (he (,Ollntl'\'. IlIOSt of {ltp (,lllTPnllv 
llyn1Inhle (,Olll1llPl'C'inI Rtai 1l-('onh'ol ('1H'1ll i('n hl' afrol'(l ndC'qllalC' proter'
(jOll. ,YhC'H ;;('(\son i Ill.!: ('()lld it iOll~ nI'P, ahl101'lllltlly S('\'(,I'C' for short 
pe1'io<1s, nlly of tlw ('o'IllI1ll'I'C'inlly HYfli1ahlp tJ'patnil'llts m'p lpss 1ikPly 
to fail if ('OlH'l'll(l'ntion;; Hl'P ilH'l'PI1S('(1. rnclPl' slIch ('olHlitio]H'; l'llC' 
liSP oJ NJll)lnel'('in1 ndxtlll'p;; S(,PllIS pl't'fl'I'nbll' ('0 thC' nsc of incl'easC'cl 
(,011(,C'1I('1'1I00118 or pht'llo1aJ pS 01' 1l1PI'('UI'ia 1s aIont', "With mixtures, 
snpcl'.iOl' C'fl'('('tiw]H'sS ('nil lit' alinillPd withol1t. ill('l'pHsing skin il'l'ita
(ion 01' l1lo1d hazard. 
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. Although f~ll1gicides in. some tests ga.:rc ~ood protection to lumber 
m close plIes for 101lg perIods, the chta, JJlcllcate that, -.for best results, 
lumber, even with the best ITcatments, should not· be left in close 
piles. In gelleral, the dnt:t suggest that, ror good stain and decay 
control, treated lumber should not. be <'lose-plJed :for more than 2 
weeks in the summer or 1 month in the winter if it is to be air
sensonec1. Lumber to be kiln-dried prohnbly can be safely close-piled 
for double theRe perioc1R. ,Yhe>n cloRe piling beyond it few (In,ys is 
unavoidable: treatillg ('onceJ1tmtions might \n:,11 be inn'eased to at 
lenst 1.5 to 2 tillles those ordinarily used on ]lllllllel: that is to be 
seasoned immec1iate1v. 

'YUh tlle ad\'ent. 'of the concentl'ation yard to ·",11icl1 the output 
of small m.i1Is is tl'tlcl\('(l :/'01' treating and seasoning. the problem 
of delayed clippIng has bp('olllP p:ll'tielllurly jmporh~11t. How long 
an il1tpITal be>twel'll sawing lIm1 ITeati, _ is sai\, t1epPIHls mninly on 
pre.nliling wputhpl' conditiolls. Durin!! the S11l11l1lel', when gl'cY\vth of 
stainillg fungi is at a maxil11um and wilen sOllle of I·he 'fn~tel' growing 
species are more 1H'('\'nlpnt, stain fungi may pellPlTnte flll'lhpr into 
wooel in 24. hours thnn do sllbsP([llently nppliNl :fllllgieidps. Conse
Cjuently, lumher f4hoIl1<11lP t1'eated the clay it is sn w(>el or at. the latest 

. the :following clay. EVl'1l in the "'intp1' h'sts, clpl:tys of ./.1;; hours led 
to exepssh'e iJltecior stain ill f401lle tef4ts, Trea.tillg after' ch'laYR longer 
than those listecln\H)\'p shn1l1d s(illl'esuli' in S(JIIl<' lWIlP(it; stain control 
might he POOl', but the slowpr growing (]peHY fllllgi lIlight still be 
controlled. 

The practice of f4hipping gl'pen-slIl'raceel JIII1lUC'l' is pnl'(-j.culnl'ly 
hazarclolls lJpC'lIllSP it Plltails not only the (lnllP:PJ'S of (:los(' piling llilt 
also lW(,HIlSP smooth 1111111wr is 11l0l'P (1ifli(,IIH to )ll'ot('C't. than rough 
lumber. Slll'fa('ecl lUlllhpl' l'Plains lIl11('h Ipss Il'PiII'illg solution on its 
slIrfnc:e, and it is thought that this is the mnill reason why it is more 
difficult to pr()t(~et. In treBling slirfaC'ecl lunl1Jer, concentrations 
should bp 1.5 or ~ time!' i"llOs(·uspd 011 I'oug'h lumuer. 

As fnr ns ('oillcl be (]ptenllil1l'd frolll the few testR made amI from 
obse>l'YatiOll!' at mills, (\1(' ('hpl1li('al ]l]'()tpei'ioll of largp. Sl\W(>(\ timbers 
prpsents no sp(l('in1 pl'oblplll. 'ri tll good llnlHl1 ing pmeticeH nncllrent
ing solUl'iom; Ui to ~ limps as slTol1g [IS ns(>d 011 I-inC'll 11l111])el', sntis
-.fnctol'Y protp('{'ioll SllOlIlcl result, {or the lIHlllll l)('riocls timhers :ll'e 
held at Illills. The ellPlllieal seasoning ngPllt m'ea. was ineifpcf'i\'e at 
cOl1c('nl'rations thai woulll h(> ('ost-('olll]l('tili\'e ·wilh the regulaT stain
control elJ(>llIi('HIs, Inri· at thp .I1I11('h nl.OI'P expC'l1si\'e s(>:tsoning COI1

eentrntion (flO lwl'('cnt) pl'owcl eil'edin' agaim;t -fungus deterioration . 
....\. sodium ('hloride Reasoning agPllt. although llindel'ing Ht:dn develop
ment, did not give good 11rotediol1. Thp addition of hnlf-Htrcngth 
SO(lilll1l pentnelllol'opli(>nntp to the SHIt solution gaTe good protection 
in th(> one (:pst in whieh it mls US('cl. 

All the tl'patll1pnts tpstpel s(>PI1I(><1 to 10sp RonlP pH'p('i:i\'(>lless when the 
treated wooel WlI!' Hlll>jP('tC'(l 10 ]t'Hellillg inllllt'cliatPly aftt'\.' dipping. 
If washing was delaYNl until all hour nfter' (reatillg, j-he effect 01 
leaching was l'pmnrlmbly slllall. It is ht'1jp\,p<l tllnt this I'Psistallce to 
leaehing is <'anseel by tlJ(> ('OllYC'I'siol1 of plH'llolates to niP less soluble 

• 


• 


• 

phenol 'by wood nci(ls nnd to the adsol'pl·ion of lllerC'llI'ials to the wood 
libel'S. There was SOIllP e\'iclen('e that tlw (>xperilllPntalmixtul'es C011

tl1ining borax lllight be Homewhnt mOl'e subject to Jeachillg than sodium 
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pentachlorophenate alone, but the evidence was not consistent nor the 
difference sufHcient to seem of practical importance. The greatest 
need for protection of treated lumber from rainwash would. be im
mediately after dipping at the green chain. 

Data, obtained during these tests bitt pltblished elsewhere (14) 
showed that soluUons of ethylmerclIric phosplmtc lOl:it strength witl) 
repeated. use mnch more rapidly than tliol:ie of sodium pentacblol'O
phenate or mixtures of theslI and borax. Hcasollably effeet:ive 
strengths apparpntl.v can be Ilminta.ine<l in dipping valsi:¥. replenish
ments with regular c()lI(,pntl'atiom; are made eneil tilll(' the amount of 
vat solution eh'ops to HO perc-elll: of the full ,Yol'king ca,pllcity. As 
there was \'('r\, JiHle redllction of' soll1tion YOllllllein the small-seale 
tests, it is likely flint, the mel'C'lIl'inh; in cOl1lpariSOlls with C'hloL'O[lbe
~latesratccl,soniewhat higheL' in the> small-scale tests than tl1('Y would 
1.11 cOl11merC'ml llse. 

Mixtures of thp general t:ypP~ 11s('(l :for thp tt'st reported here also 
have been tried in the Paeifie Nortll\ypst (1:)). The mixturC's and the 
connnel'cial pL'oduct's t('stp(l ])I'ote('tp<1 elosp-pilN1 \Y('stel'l1 COil iJerolls 
woods against shtin alld <lC'('ay 'rol' 1I1uC'h 1001gel' pel'iotIs than ill the 
souther]) tests. 1Yhethel' this is dne to <lill'e>I'encps in fungns floras, .ill 
dimatic :fadm's, or to both is not knowll. It is appal'ent, ho\\"e\'el', tim!; 
some of the dab Pl'Ps(,llted ill this IJlIlldin do not !1p('pssal'ily apply ill 
ot.her sectiolls of the ('olin ! I',\', BN'Huse the, :-iollth probably presents 
the 1110st SHere conditions. l'e('ol1lllH'lHlafions based on soutl1('1'11 testl:i 
nnd e>xperi(lllce should, in gpn(lI'UL bp safe i!ol' nnwl' pal'ts of the ('oulltry. 

• 
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APPENDIX 

SOME FACTORS TNFrXENCING THE ESTABUS!DIENT OF TESTS FOR THE 

CONTROL OF FrNGT ON GREEN WOOD 

WOOD VARnIHL1TY 

General obselTatiol1s ovr1' H. pel'!ocI of: YPHI'S im1iC'nied nlnt some 
boards are more slIseeptib1e to stain thila nrl' othrL' boards of: the SHIl1C 

wood speeips, BpcttUsC' this has a rjisiil1('j lwaring on ('xprl'il1lental 
design, 1 small-senlr, oprn-pilr<1 Irs{- was rs(ab1ishrcl in which the wood 
llsed comdsh:,(l of 10 boal'(ls 1'1'01H ]0 cliJfrl'PlIt pinr logs, One test piece 
from ench hoae<l was used for rach of Ole Hl tT(>atments, Tn_'atments 
consiHted of:3 chrmiea] clips nppliC'd at Yariol1s times nftrr the lumber 
was cnt-. In IInothel' test. nin(' boftl'c1R> :fI'OIl1 iiq~ different logs -wel'e 
diHtribnted so that; one" sttl11p1(' :l'I'om each board was usrd for each 
treatment. The tl'NltJll(,llts consisted of ;") ehrmica1 solutions and 3 
leaching prl'ioc]s, 01' a totnl of Hi treatments. Fol' both tests the wooel 
eame hom mills ('utling mainly longleaf nllcl slash pinr, but the aci"ua]
spf'rirs could not be <1f't(,l'min('(l, 

The aYerage amounts of stain in raeh hotlJ'(l in both tests after i) 
wreks' expoSllrr to natural in:feeliolls al'r lis(:l'c1 in table ~.1-, Analyses 
of yariance of the datn. arr g-i,"('nill table 2;"), 

The data show (-hat the vHI'iat'ion ill t.ll(> amount of stain ntf:l'illutalIJe 
to differences he{.wrrnlogs ,yas signifi('ant; difl'('I'pnC'('s among boarels 
from the snrne 10,~ ,,,ere 110t signiHeallt. ~\R all the, matcl'.ial was from 
fresh logs and was llalld1Nl similal'ly tlu'oug-hollt the I·pst, it is as
sumed thai; t11e elata, show inhel'Pllt d'il}'f'l'ences in stain sllsceptibility 
among the dill'rrcnt log sHmp1rs, The variance l)(1t\\"(>('11 hoards, used 
as the en'or tcrm for "\)(>(:w(>en Jogs" in test No, 2, is based on too few 
degrees of frerdom to c1rsf'L'VP full confidem'e, Howev('r, the two tests 
when taken togethcr a I'C 1'C'gal'cle(l as strong rvidrnc(>, For any re
fined testing, speeinIClls fJ'()Jll dill'rl'cnl: logs should be eqnnlly dis
tributed to the clifl'cl'ent treatments, 

• 


• 

• 
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TABLE 24.-Differeru:es in slain .~1l8ceptibaity oJ lumber cut from different pine logs 

Avemgc orrn stained I 111

: I 
Log So. : 'rest So. I i Test So. 2 

1-__.._.!_.~~.. 
I 

Donnt I I Board 1 Board 2 Hoard:l Avcmgc 

Square 
i/ld,e~ Ptruni : Perrellt I'are111 Perccllt 

4.5 .J.6II ........................ 13.·1 

" 13.1 ·1.11 4.0 

11.0 5,0 .J.O 
4........... . 9,S 2.2 l 2.1
5::: ::,: 
ii . .. __ "". ~,~ " -. ~" ILli i 1.:1 • 1.2 
(I........ . .'i. Ii 

ii. ·1 

x....... . oJ. U 

9 .. , ........ . 4.G 

10 ................ . 3.0 


I J;;yer~' u,'cmgl.' In lcst So. 1 is bllsed 011 16 fJier~s, ('nell with n dllT('rcnt trrut,nH'lll: in test So. 2, on IS 
p!Ct'es, 

T,~ BLEl 25.-Analysis oj variallce oj dolo (sul/lnwrizrdin lab/e J.n on susceptibilily 
oj different [lCIrds 10 stainillg 

: Tlrl!Tl'cs of' SUIlI of :\fcnlt p
fnl(ldol1l i squnr('s) squnJ'lt 1 

'l'l'SL Xo.l; 

Betwcl'1l JOj(S . 2.1f't,q.13 ; 

B,'tWren tn'~tll1l'nts Ii. 5S7. 15 
 i 
Hrror~ .... H __ ~_ 2,S09.1I ' 

11, (1).1.3U 
T('st So. 2: 


lll'tw~en togs II.) . 'I·I,!!!I • 

Within Jo~s mI.... .IS.2U i 

Trl'utml'llt ('1'1 •.. 1,2f;:1. T{ 


'rotnL •.•••••• 

Error... , . :l,'JfiU.oJ3 . 

TXL . 
 2,UW.W 
Txn .... 1"IIS,03 

Totul••. " OJ 510A5 .... "' ..... " ....... -.. ~ - ...................
! 

I TIl(' dntn "WI' trfillslormcd to nrc sin!' "JJ<'rt~;linlgc lor unnlys!s. 

: Pat l-Iwr('(lllt ll'nl l=2Jiti. 

, F nt J·prr('('l1( 1,'wl=l,6US; ttt .'j·]l<'r('('nt len'l=li.aU. 

I SOL significant. 


D1STRII3C'TIKC 'I'EST SAMPLES AMOi'i'C TIH::ATMENTS 

VariationR in RtaillHbiIity alll()l1~ clifl'(,I'(;'1l1' ,roo(l Hamples wel'e 
equa.1iz('(l alllong tl'pallll(,lltR by tln't'(;' 111('thotlH: (1) A 11 ~[lIn pIes were 
('llt from 011(> log 01' (T('(', (:0 t'qllulnllI1lUl'I'H of h'st Hnmplt's :l'l'om each 
board w(,l'e 11S(ld ill Pilch tl't'fltmt'llt. OJ' (:}) a pal'tiall'lIlldomiz!ltion was 
IIRNl. T11(1 lil'st method waH HPI aOIll pI'net i('a b1(' IIIHlL'r ('0111 111l'l'ci a1 
mill ('oll(litioIlS, an(l thC' H('('ol1(1 JIl('thod oftC'n waH elilllinaie(l beeause 
(he tinl(' limits 01' tIl(> lal'f!(I numbl'],H 01: tl'('atllll'lItH im'oln'll pl'N'luc1ed 
any ('!u'(,ful 111 at('1till~ t'('el11l iqUC'. Tlwl'C'fol'l',. i1\ most cases paL'tial 
]'l\lHIOJllizntiol1 waH IIHN1, 

• 
As tIll' boal'ds \\'(,l'e (,lit into tl'st Sfllllph's. tl1(' Rumple'S W('I't' p1a('Nl in 

n'rtil'al til'L's. 'flIP samplt'H 'for ('[It'll t 1'('<tilll('llt W('I'(' 1'(,IllO\'Cll in 1101'i 

zontnl HNLll('Il(,('. thllR pl'oviclilll! fl. fni]' dist I'ibution of Halllplt's :l'l'om 
(li1f(,I'(,II1: boal'ds alllOl1~ th(' IT('ntil1l'lIfs, In paeh of two (pst:; the pieces 
:1'1'0111 two bonl'(ls 1\'('1'(' llllll'kNl and hnndh'd ill thp IIRlInl IllPthod fol
10wl'd in prll·tial l'tllHlollliz:lliol1. Thp diHll'iblllioll of tll('HP marked 
sampl('~ among tlw tl'('ntuJellt:; WHR RubjP(,(l'd to a ehi-sqIlH.I'(' tPHI;. The. 
P-yalul'~ fol' 01(' boaL'(ls \\"(,I'C ahollt (J,n, (l,T, 0 . .), and O,G. Thus the 

http:len'l=li.aU
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samples f1'Cln different boards were 110t always so well distributed 
among treatments as might be desi!'ed, bllt.it (lppeal's that no marked 
bias was intl'oclncecl. 

"Tith :full-size luruber in lal'gt'-s('nh' tesis. it was se1<10111 J('!lsible to 
distribute sluuples HlllOllg treatments so that (hel'e wOllld be allY as
Stlr:tllCe that Ylll'iatJo]U; between logs Wl'l'e equalbwd among tl'Cfltments. 

D1STHIBUTI()N 01~ TEST SAM PLES \\Tl'HlN A PlLE 

In all types o:f tPHtS, all tr'C'atlllents W('l'(, plat'('d in Olle test rile and 
distributed, at )PHst nS111uch (IS was fl':tsibh" so as to ('ql1nlille \':u'iations 
in stain hfLlIHl'dlllllOllg tllp tl't':ti'IlH'llts, 

III a ('OJlJ llH'l'cia1SP:tsO)1 i t1Q: pill', stn in 11:lZn 1'(1 was 1'('ltl ti \'ply low \\' ith 
t.he outside boaetls illt'Heh (,(HlI'SP tl Ild I Ill' bottom ('Olll'Sl' OJ.' t'wo, l't':tclH'd 
a maximum at about oll('-folll'th tht' lrt'ight of tlll' pilt', llll(l above th.is 
g'l'adually dl'oP1>,'d olf lIntil till' lop of till' pile was l'eacllt'd (7). 
'l'ht'J'efOl:p, nOIl'test lJoal'(ls \\'(,1'(' IIS('<l I'ot' nIP llOl'tOJ1l :/,p\\, eOU1'SPS, the 
Nlg('s 01: nil (,OUI'S('S. and wliPIl possiilll' SP\'l'l'al top ('OUl'ses. 

FOI' s('\'PI'all:lI'gp-seah' (psts l'stnblislwt111l w;n, tll(' tl't'atnlt'nts wen' 
diHh'ilJlltl'<l in Lut'in sqIIHI'PS. ThiR Jll'o{'pdul'(', pl'o\"NL undllly eUJIl 
bt'l'so11ll' nml St'1'\'PllI10 lIsl'ful pll1')lOSl', 1)('l'UUSP it waR :i'Olllltl {lint ill 
allY six to (:'i!!lIt ll(ljn('('11t (,OIlI'S('S in tllt' tt'st pad of {lIt' pile, the biggest 
dif\'PI'Pl1l'l'S III stain O('('lll'l'l'IJ('P \\'('I'l' ill thl' horizontal position in a 
('OUI'SP Hnd not l)('t"'('('1\ {'OIIl'S(,S, Thl'J'('fol't', by I'Pstl'idillg till' IllUlI 

bpl'of ll'l'tltllll'ntsto ('iQ:ilt Ol'II':i:i.llIakirlQ: all boards ill Nlch hoJ'iwntal 
('oul'se as (lIlP tl'Pulnll'lit. alld IIsing' bl(wl,s of ('Olll'Sl's PCl'''' I to tltl' IlUIll 

bel' 01' 1'1'('ulnH'nt:-; "'itll t!tPSl'. l'H1Hlollll)' Ilistl'ibnt('(l in l':lcb bloC'ic, 
1)l'Ol'Pllul'(' Was gl'l'atly silllplifiprl withollt .11I'in!!ing allY bias into tht' 
h'st, 

.\. pal,tinl l'un<ioJlliztltioll was lIs('d in dist I'ii>uling {I't'nilll('nts in 
sl111dl-::'l'ah\ ojlPIl-pil('ll tI'S\S, Oftl'ntillll'S it Wll:-; l)O:;siblt' to U"t' 011(' 

Fiect' of paell l'r'pat'Illl'Ili' l'nJH1ollll,\' distl'i1JlIiP(1 ill ('aell ltOl'illontnl 
('011 I':{(', Thu:-; till' piN'('S ['oJ' <'nell tTl'a t IlWllt Wl'L'l' rH.mlolllly plaePll 
hOl'iulIl{a ll,\' ill the pi 1(': tIll' olllYl'l'st rietioll was that' only (jilt> piPC'P 
of. ('neh t1'('lltllwnt :;houhl Il{' plal'l'll ill ('Hell ('oun,t', 'Yhen thl' J1l1lTl-

b(>J.' of tl't'Htllll'llis was pilhpl' t'()O small or ,gl'l'at to ('oLl\'C'lIi('ntly us(> 
only O.llP pi('{'p of (':teh tl'PttlllWllt to a ('OUI'S(', OM piN'p of (\a('h tr.'pat
lllPllt was I'Hllllollll.\' pla(,Pll. tl!p1l titt' S(,('OIl([ pit'('t' of pneh (r'p:ttl11cnt, 
and so nil, until tIl(' whol(' pilt, was (·ol11pll'ted. 

No indie:tti()11 has bl'('1) lloth'pel of :til\' bOl'lIt'1' ('(]\'c! or 011(, ('hl'l1lieal 
tl'catl1H'1lI' Oil HllotlWL'. En'l\ ",1wll '\ll\t\,pat('d eontl'ol;~ or pieces 
tl'('att'(l with :t pOOl' fUlIgil'il](' p!'odu('('(lllt'll\'Y frlliting of stain fUllgi, 
110 noti(,pabl(' t'1\,pet ()J1 ad.1u!'t'nt (I'('atuwuts \\,:lS dpil'dt'd in op('n-pill'd 
tests. 'Yll(>n llwt't'l'iu I was closp-pilpd. pOOl' t I'pat Ilwllts sOIlIPtin1t'S did 
hlC'J'('tlS(' I'll(> 1t'\'pl of fUIlQ:us nltnck Oil !'!oo(l il'l'tlLllll'lltS dil'pdl\" in ('011
tn.eL with thPlll, III Ill;)!"t ('n~('s diI'P(:t ('olltal't opt\r('('11 boai'ds with 
dif]'t'J'Pllt tl'Putlll('llts was uyoidt'll. 
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